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Test Result Summary

Clause Test Iltem Result
FCC 15.247(b) (3) Maximum Average Conducted Output Power Pass
FCC 15.247(a) (2) 6dB Bandwidth Pass

FCC 15.247(e) Maximum Power Spectral Density Pass
FCC 15.247(d) Band-edge compliance Pass
FCC 15.209/ FCC Spurious Radiated Emissions and Restricted Bands
. Pass
15.205 of Operation
FCC 15.207 Conducted emission test on a.c Power line Pass

Note: Conducted measurements are done according to the procedure given in KDB No. 558074
D01 DTS Meas Guidance v03r02
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List of Test and Measurement Instruments

TUV Rheinland (India) Pvt. Ltd. , Bangalore

A_ TUVRheinland®

Technologies

Equipment Manufacturer Model SIN Calibration

Due Date

EMI Test Receiver Rohde &Schwarz ESU 40 100288 04.10.2015

Hybrid Log Periodic antenna ETS Lindgren 3142D 00081354 26.07.2015

Broadband Horn Antenna Frankonia HAX-18 HAX18-802 23.03.2015

Double-Ridged Waveguide ETS Lindgren 116794 00133356 | 01.09.2015
Horn Antenna

Emission Horn Antenna ETS Lindgren 116706 00107323 24.08.2015

Active Loop Antenna Frankonia LAX-10 LAX-10-800 11.04.2015

Spectrum Analyser Agilent E4407B US41192772 | 27.03.2015

Testing Facilities:

1) TUV Rheinland (India) Private Limited
No. 108, West Wing
Electronic city Phase |
Bangalore — 560100
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General Product Information

Product Function and Intended Use

The RS9113 module integrates a multi-threaded MAC processor with integrated analog peripherals and
support for digital peripherals, baseband digital signal processor, analog front-end, crystal oscillator,
calibration OTP memory, single band RF transceiver, single-band high-power ampilifiers, baluns, diplexers,
diversity switch and Quad-SPI Flash thus providing a fully-integrated solution for embedded wireless
applications. The RS9113 based chips and modules leverage and improve upon Redpine’s proven low
power innovations from Lite-FTM products (RS9110) and provide WLAN 802.11n, BT4.0 and ZigBee
convergence solution for integration into mobile and M2M communication devices. It can connect to a host
processor through SDIO, USB, SPI or UART interfaces.

Ratings and System Details

Operating Frequency Range 2400MHz — 2483.50MHz
11 — Wi-Fi
15 — Zigbee
No. of channel 79 - BT Classic
40 - BT LE
5MHz — Wi-Fi, Zighee
Channel Spacing 1MHz - BT Classic
2MHz - BT LE
802.11b 16.62 dBm
802.11g 16.47 dBm
Transmitted Power 802.11n 16.72 dBm
Bluetooth LE | 16.11 dBm
Zigbee 13.07 dBm

802.11b: 1,2, 5.5,11 Mbps

802.11a: 6, 9, 12, 18, 24, 36, 48, 54 Mbps

Data Rate 802.11n: 6.5, 14.4, 21.7, 28.9, 39, 57.8, 65Mbps
Bluetooth — 1,2,3 Mbps

Zigbee — 250Kbps

Number of antenna One

Antenna Gain and Antenna type PCB Trace Antenna, 0.5dBi

Supply Voltage to Module 3.1V — 3.6V DC from Host device

Environmental Operational Temperature: -40°C to 85° C

Test Conditions:
Supply Voltage: 5V DC from USB

Environmental conditions:
Temperature: +24°C RH: 62%

Test Report No.: 19660127 001 Date: 08.12.2014 Page 5 of 119
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Test Set-up and Operation Mode
Principle of Configuration Selection

Transmission was enabled with 100% duty cycle duty on low, mid and high channel.

Test Operation and Test Software
Test software was used to enable the transmission with 100% duty cycle, changing channels
(low/mid/high) and data rates on the EUT for the tests in this report.

Special Accessories and Auxiliary Equipment
- None

Countermeasures to achieve EMC Compliance
- None

Test Modes — Data Rates and Modulations
For Radiated spurious emissions, the tests were performed for all data rates and only worst case results
are reported in this report.
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Test Methodology

Radiated Emission Test

The radiated emission measurement was performed according to the procedures in ANSI C63.4-20009.
The equipment under test (EUT) was placed at the middle of the 80 cm high turntable, and the EUT is 3
meters far from the measuring antenna. The turntable was rotated 360° for obtaining the maximum
emission. The height of the measuring antennas was scanned between 1m and 4m, and the antenna
rotated to repeat the measurements for both the horizontal and vertical antenna polarizations. Repeat the
measurement steps until the maximum emissions were obtained. The measurement above 1000MHz was
performed by horn antenna. The measurement below 30MHz was performed by loop antenna.

The EUT was rotated around the X-, Y-, and Z-Axis and the results from worst case axis are recorded.

Semi-anechoic
- »
L | ‘ ‘ ‘ Pre-Amplifier Measuring Receiver /
EUT M | Spectrum Analyzer
I 1 Turntable
Ground A
=
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Test Results
Maximum Average Conducted Output Power Section 15.247(b) (3)

Result Pass
Test Specification

Measurement Bandwidth (RBW)
Requirement

FCC Part 15 Subpart C
300 kHz/1MHz
<1 watt (30dBm).

Test Method:

Spectrum Analyzer

EUT

Note: For measurement of Maximum Average conducted output power method AVGSA-1 was
used

Test Result: Wi-Fi

802.11 Data Rate F?ehqinennec!y F-’r:vtv&(lalr Limit Margin
Protocol (Mbps) (MH2) (dBm) (dBm) (dB)
2412.00 12.05 30.00 -17.95

1 2442.00 16.62 30.00 -13.38

2462.00 12.25 30.00 -17.75

° 2412.00 12.20 30.00 -17.80

11 2442.00 16.47 30.00 -13.53

2462.00 14.89 30.00 -15.11

Test Report No.: 19660127 001

Date: 08.12.2014
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Ch Freq

Channel Power

A_ TUVRheinland®

2412 GHz

Averages: 100

Trig  Free

Ref 14.8 dBm

Center 2.412 GHz
#Res BW 300 kHz

Atten 15 dB

#/BW 1 MHz Sweep 19.98 ms (1000 pts)

m\

Span 20 MHz

Channel Power

12.05 dBm /12.0300 MHz

Power Spectral Density
-58.75 dBm/Hz

Data rate: 1 Mbps

Channel Frequency: 2412 MHz

Ch Freq

Channel Power

2442 GHz

Averages: 100

Trig Free

Ref 11.2 dBm

Atten 10 dB

~ e

N =4

Center 2.442 GHz
#Res BW 300 kHz

Span 20 MHz

#VBW 1 MHz Sweep 19.98 ms (1000 pts

Channel Power

16.62 dBm /12.2200 MHz

Power Spectra

| Density

-24.25 dBm/Hz

Data rate: 1 Mbps

Channel Frequency: 2442 MHz
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Ch Freg

Channel Power

A TUVRheinland®

2.462 GHz Trig  Free

Averages: 100

Ref 14.8 dBm Atten 15 dB

#lvg

Log N

10 / Mﬁﬁ\f

dBI \/

Offst \/—/

11.2

dB

Center 2.462 GHz Span 20 MHz

#Res BW 300 kHz #VBW 1 MHz Sweep 19.98 ms (1000 pts)

Channel Power Power Spectral Density

12.25 dBm /12.0300 MHz -58.55 dBm/Hz

Data rate: 1 Mbps

Ch Freq

Channel Power

Channel Frequency: 2462 MHz

2412 GHz Trig  Free

Averages: 100

Ref 11.2 dBm Atten 10 dB

#hAvg

Log — T e ]

10

o \/ \

Offst 1

11.2

dB

Center 2.412 GHz Span 20 MHz

#Res BW 300 kHz #UBW 1 MHz Sweep 8§ ms (401 pts)

Channel Power Power Spectral Density

12.20 dBm /11.8900 MHz -58.55 dBm/Hz

Data rate: 11 Mbps

Channel Frequency: 2412 MHz
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Ch Freqg

Channel Power

A TUVRheinland®

2442 GHz Trig  Free

Averages: 100

Ref 11.2 dBm Atten 10 dB

#hvg S U A

i / .

dB/ o

Offst

11.2

dB

Center 2.442 GHz Span 20 MHz

#Res BWW 300 kHz #VBW 1 MHz Sweep 8§ ms (401 pts)

Channel Power Power Spectral Density

16.47 dBm /11.8900 MHz -54.28 dBm/Hz

Data rate: 11 Mbps

Channel Frequency: 2442 MHz

Ch Freq 2.462 GHz Trig  Free
Channel Power Averages: 100
Ref 11.2 dBm Atten 10 dB
#Avg
Lw ,’_,_,.«—"-“"“_H-‘- S N W
10 \
dB/ wesee]
Offst
11.2
dB
Center 2.462 GHz Span 20 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep & ms (401 pts)

Channel Power

Power Spectral Density
-55.86 dBm/Hz

14.89 dBm /11.8900 MHz

Data rate: 11 Mbps Channel Frequency: 2462 MHz

Date: 08.12.2014 Page 11 of 119
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802.11 Data Rate Frcehq"’tl”e”nec'y F,Toovﬁr Limit Margin
Protocol (Mbps) (MHz2) (dBm) (dBm) (dB)

2412.00 7.67 30.00 2233

6 2442.00 16.21 30.00 13.79

2462.00 7.48 30.00 2252

2412.00 7.62 30.00 22.38

g 24 2442.00 16.33 30.00 13.67

2462.00 7.50 30.00 22,50

2412.00 7.68 30.00 2232

54 2442.00 16.47 30.00 1353

2462.00 7.58 30.00 22.42

Ch Freg

Channel Power

2412 GHz

Averages: 100

Ref 11.2 dBm
#hvg
Log
10
dB/
Offst
11.2
dB

Center 2.412 GHz
#Res BW 300 kHz

—

Atten 10 dB

e

—

Span 30 MHz
Sweep 8 ms (401 pts)

#VBW 1 MHz

Channel Power

7.67dBm /16.7700 MHz

Power Spectral Density
-64.58 dBm/Hz

Data rate: 6 Mbps

Channel Frequency: 2412 MHz
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Ch Freq

Channel Power

2442 GH=z
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Trig  Free

Averages: 100

Ref 11.2 dBm Atten 10 dB

#hAvg
Log
10
dB/
Offst
11.2
dB

e —

Center 2.442 GHz
#Res BW 300 kHz

#A/BW 1 MHz

R

Span 30 MHz
Sweep 8 ms (401 pts)

Channel Power

16.21 dBm /16.7700 MHz

Power Spectral Density
-56.03 dBm/Hz

Data rate: 6 Mbps

Channel Frequency: 2442 MHz

Trig Free

Averages: 100

Ch Freq 2.462 GHz
Channel Power
Ref 11.2 dBm Atten 10 dB
#Avg
Log
10
dB/
Offst
11.2
dB
Center 2.462 GHz
#Res BW 300 kHz #J/BW 1 MHz

ek N A A

i——

Span 30 MHz
Sweep & ms (401 pts)

Channel Power

7.48 dBm /16.7700 MHz

Power Spectral Density
-64.77 dBm/Hz

Data rate: 6 Mbps

Channel Frequency: 2462 MHz
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Ch Freg 2412 GHz Trig  Free
Channel Power Averages: 100
Ref 11.2 dBm Atten 10 dB
#lvg
10
dB/ ‘f/ \/‘M
Offst e
11.2
dB
Center 2.412 GHz Span 30 MHz
#Res BW 300 kHz #/BW 1 MHz Sweep 8 ms (401 pts)
Channel Power Power Spectral Density
7.62dBm /16.7700 MHz -64.63 dBm/Hz

Data rate: 24 Mbps

Ch Freq

Channel Power

Channel Frequency: 2412 MHz

2442 GHz Tng Free

Averages: 100

Ref 11.2 dBm

Atten 10 dB

Log
10
dBi
Offst
12
dB

#hvg

Y S e e

e

Center 2.442 GHz
#Res BW 300 kHz

Span 20 MHz

#UBW 1 MHz Sweep 8§ ms (401 pts)

Channel Power

16.33 dBm /16.7700 MHz

Power Spectral Density
-55.92 dBm/Hz

Data rate: 24 Mbps

Channel Frequency: 2442 MHz

Test Report No.: 19660127 001
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Trig  Free

Averages: 100

Ch Freqg 2462 GHz
Channel Power
Ref 11.2 dBm Atten 10 dB
#lvg
Log
10
dB/
Offst
11.2
dB
Center 2.462 GHz
#Res BW 300 kHz #VBW 1 MHz

e e R L

-

Span 30 MHz
Sweep & ms (401 pts)

Channel Power

7.50dBm /16.7700 MHz

Power Spectral Density
-64.75 dBm/Hz

Data rate: 24 Mbps

Channel Frequency: 2462 MHz

Free

Trig

Averages: 100

Ch Freq 2412 GHz
Channel Power
Ref 11.2 dBm Atten 10 dB
#hAvg
Log
10
dB/f
Offst
11.2
dB
Center 2.412 GHz
#Res BW 300 kHz #VBW 1 MHz

e A R nnt

-

Span 30 MHz
Sweep 8 ms (401 pts)

Channel Power

7.68dBm /16.7700 MHz

Power Spectral Density
-64.57 dBm/Hz

Data rate: 54 Mbps

Channel Frequency: 2412 MHz
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Ch Freq 2.442 GH=z Trig  Free
Channel Power Averages: 100
Ref 11.2 dBm Atten 10 dB
#Avg
Log AR
10 Mww—’/ Y
dB/
Offst
11.2
dB
Center 2.442 GHz Span 30 MHz
#Res BW 300 kHz #/BW 1 MHz Sweep 8 ms (401 pts)
Channel Power Power Spectral Density
16.47 dBm /16.7700 MHz -55.77 dBm/Hz
Data rate: 54 Mbps Channel Frequency: 2442 MHz

Ch Freq 2462 GHz Trig  Free
Channel Power Averages: 100
Ref 11.2 dBm Atten 10 dB
#hAvg
Log e e
10
ds/ WIJ/ \“
Offst e
11.2
dB
Center 2.462 GHz Span 30 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 8 ms (401 pts)
Channel Power Power Spectral Density
7.58dBm /16.7700 MHz -64.66 dBm/Hz
Data rate: 54 Mbps Channel Frequency: 2462 MHz
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802.11 Data Rate FrCehqeLnenne(!y I;roovt/i}r Limit Margin
Protocol (Mbps) (MH2) (dBm) (dBm) (dB)

2412.00 6.96 30.00 -23.04

6.5 2442.00 16.61 30.00 -13.39

2462.00 6.91 30.00 -23.09

2412.00 6.82 30.00 -23.18

n 39 2442.00 16.72 30.00 -13.28

2462.00 6.93 30.00 -23.07

2412.00 6.82 30.00 -23.18

65 2442.00 16.47 30.00 -13.53

2462.00 6.66 30.00 -23.34

2412 GHz

Averages: 100

Trig  Free

Atten 10 dB

e e

Ch Freq
Channel Power
Ref 11.2 dBm
#hvg
Log
10
dB/
Offst
1.2
dB
Center 2.412 GHz
#Res BW 300 kHz

#VBW 1 MHz

Ree.

Span 30 MHz

Sweep 8 ms (401 pis)

Channel Power

6.96 dBm /17.8500 MHz

Power Spectral Density
-65.56 dBm/Hz

Data Rate: 6.5 Mbps

Channel Frequency: 2412 MHz
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Ch Freq 2442 GHz

Channel Power

A TUVRheinland®

Trig  Free

Averages: 100

Ref 11.2 dBm Atten 10 dB

Center 2.442 GHz
#Res BW 300 kHz

#/BW 1 MHz

Mo

Span 30 MHz
Sweep & ms (401 pts)

Channel Power

16.61 dBm /17.8500 MHz

Power Spectral Density
-55.91 dBm/Hz

Data Rate: 6.5 Mbps

Channel Frequency: 2442 MHz

Tiig  Free

Averages: 100

Ch Freq 2.462 GHz
Channel Power
Ref 11.2 dBm Atten 10 dB
#Avg
Log
10
dB/
Offst
11.2
dbB
Center 2.462 GHz
#Res BW 300 kHz #/BW 1 MHz

RN

Span 30 MHz
Sweep & ms (401 pts)

Channel Power

6.91dBm /17.8500 MHz

Power Spectral Density
-65.61 dBm/Hz

Data Rate: 6.5 Mbps

Channel Frequency: 2462 MHz
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Ch Freq 2412 GHz Trig  Free
Channel Power Averages: 100
Ref 11.2 dBm Atten 10 dB
#Avg
10
Offst e
11.2
dB
Center 2.412 GHz Span 30 MHz
#Res BW 300 kHz #UBW 1 MHz Sweep 8 ms (401 pts)

Channel Power

6.82dBm /17.8500 MHz

Power Spectral Density
-65.69 dBm/Hz

Data Rate: 39 Mbps Channel Frequency: 2412 MHz

Ch Freq

Channel Power

2442 GHz Trig  Free

Averages: 100

Ref 11.2 dBm Atten 10 dB

T e Vet e S

p——

Center 2.442 GHz
#Res BW 300 kHz

Span 30 MHz

#VBW 1 MHz Sweep & ms (401 pts)

Channel Power

16.72 dBm /17.8500 MHz

Power Spectral Density
-55.80 dBm/Hz

Data Rate: 39 Mbps Channel Frequency: 2442 MHz

Test Report No.: 19660127 001
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Ch Freq 2.462 GHz Trig  Free
Channel Power Averages: 100
Ref 11.2 dBm Atten 10 dB
#hivg
10
Offst .
11.2
dB
Center 2.462 GHz Span 30 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep & ms (401 pts)
Channel Power Power Spectral Density
6.93dBm /17.8500 MHz -65.58 dBm/Hz

Data Rate: 39 Mbps

Channel Frequency: 2462 MHz

Ch Freq 2412 GHz Trig  Free
Channel Power Averages: 100
Ref 11.2 dBm Atten 10 dB
#Avg
Log S L it
10
dB/ w/ \'W
Offst o
11.2
dB
Center 2.412 GHz Span 30 MHz
#Res BW 300 kHz #/BW 1 MHz Sweep & ms (401 pts)

Channel Power

Power Spectral Density

6.82dBm /17.8500 MHz -65.70 dBm/Hz

Data Rate: 65 Mbps Channel Frequency: 2412 MHz

Date: 08.12.2014 Page 20 of 119
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Ch Freq

Channel Power

2442 GHz Free

Trig

Averages: 100

Ref 11.2 dBm

#Avg

Atten 10 dB

wu—ﬂ—H-ﬂ-F'v—“"""—“”""”'\uﬂM_”""_"“—"—‘-\”
Log A A
10
dB/

Offst
11.2
dB

Mo

Center 2.442 GHz
#Res BW 300 kHz

Span 30 MHz

#/BW 1 MHz Sweep & ms (401 pts)

Channel Power

16.47 dBm /17.8500 MHz

Power Spectral Density
-56.04 dBm/Hz

Data Rate: 65 Mbps

Channel Frequency: 2442 MHz

Ch Freq 2.462 GHz Trig Free
Channel Power Averages: 100
Ref 11.2 dBm Atten 10 dB
#Avg
Log PN S U SV U —
10
Offst e
11.2
dB
Center 2.462 GHz Span 30 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep § ms (401 pts)

Channel Power

6.66 dBm /17.8500 MHz

Power Spectral Density
-65.85 dBm/Hz

Data Rate: 65 Mbps Channel Frequency: 2462 MHz
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Test Result: ZigBee

A TUVRheinland®

FSehq?Jnenne;y I;roovtlaelr Limit Marg in
(MHz) (dBm) (dBm) (dB)
2405.00 13.07 30.00 -16.93
2440.00 12.98 30.00 -17.02
2480.00 11.60 30.00 -18.40

Ch Freq

Channel Power

2.405 GHz

Averages: 100

Trig  Free

#hvg
Log
10
dB/

Offst
11.2
dB

Ref 15.2 dBm

Atten 15 dB

o~

Center 2.405 GHz
#Res BW 100 kHz

#FVBW 300 kHz

M\\ﬂ

Sweep 19.98 ms (1000 pts)

Span 4 MHz

Channel Power

13.07 dBm /2.1900 MHz

Power Spectral Density
-50.33 dBm/Hz

Channel Frequency: 2405 MHz
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Ch Freg 244 GHz Trig  Free

Channel Power Averages: 100

Ref 15.2 dBm Atten 15 dB

#hAvg
Log m
\,ﬂ,f"“‘-.

omst ¥

11.2

dB

Center 2.44 GHz Span 4 MHz

#Res BW 100 kHz #VBW 300 kHz  Sweep 19.98 ms (1000 pts)

Channel Power Power Spectral Density
12.98 dBm /2.1900 MHz -50.42 dBm/Hz
Channel Frequency: 2440 MHz

Ref 15.2 dBm Atten 15 dB

#Avg

Log /w

10

dB/

Offst

1.2

dB

Center 2.48 GHz Span 4 MHz

#Res BW 100 kHz #/BW 300 kHz  Sweep 19.98 ms (1000 pts)
Channel Power Power Spectral Density
11.60 dBm /2.1900 MHz -51.80 dBm/Hz

Channel Frequency: 2480 MHz
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Test Result: Bluetooth LE

Channel Total _ .
Frequency Power Limit Margin
(MHz) (dBm) (dBm) (dB)
2402.00 15.85 30.00 -14.15
2442.00 16.11 30.00 -13.89
2480.00 15.17 30.00 -14.83
Mkr1 2.401747 GHz
Ref 22.2 dBm #Atten 25 dB 15.85 dBm
Peak i
Log
10
dB/
Offst
11.2
dB
M1 52
53 FC
AA
Center 2.402 GHz Span 5 MHz
#Res BW 1 MHz #/BW 3 MHz Sweep 9.99 ms (1000 pts)

Channel Frequency: 2402 MHz

Test Report No.: 19660127 001 Date: 08.12.2014 Page 24 of 119
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Ref 22.2 dBm
Peak

Log

10

dB/

Offst

11.2 /
dB

M1 52
53 FC

Center 2.442 GHz
#Res BW 1 MHz

#Atten 25 dB

Mkr1 2.441767 GHz
16.11 dBm

I

Span 5 MHz

#/BW 3 MHz Sweep 9.99 ms (1000 pts)

Channel Frequency: 2440 MHz

Ref 22.2 dBm
Peak

Log

10

dB/f

Offst

112 /
dB

M1 52
53 FC

Center 2.48 GHz
#Res BW 1 MHz

#Atten 25 dB

Mkr1 2.479767 GHz
15.17 dBm

T

Span 5 MHz
Sweep 9.99 ms (1000 pts)

#VBW 3 MHz

Channel Frequency: 2480 MHz

Test Report No.: 19660127 001
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Maximum Power Spectral Density Section 15.247(e)
Result Pass
Test Specification FCC Part 15 Section 15.247 (e)

Detector Function Peak

Requirement
For digitally modulated systems, the power spectral density conducted from the

intentional radiator to the antenna shall not be greater than 8 dBm.

Note: For measurement of Maximum power spectral density option 1 was used

Test Method:

EUT Spectrum Analyzer
Test Result:
Channel o .
802.11 Data Rate Frequency Total PSD Limit Margin
Protocol (Mbps) (MH2) (dBm) (dBm) (dB)
2412.00 -5.51 8.00 -13.51
1 2442.00 -1.53 8.00 -9.53
2462.00 -5.92 8.00 -13.92
b
2412.00 -5.82 8.00 -13.82
11 2442.00 -2.94 8.00 -10.94
2462.00 -3.37 8.00 -11.37
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Ref 11.2 dBm
#Avg

Log

10

dB/

Offst

11.2

dB

PAvg
100
W1 52
53 FC

Center 2.412 GHz
Res BW 100 kHz

Atten 10 dB

Mﬁ\/»\m

#VBW 300 kHz

Mkr1 2.41135 GHz
-5.51 dBm

1

Span 20 MHz
Sweep & ms (401 pts)

Data rate: 1 Mbps

Ref 11.2 dBm

Atten 10 dB

Channel Frequency: 2412 MHz

Mkr1 2.440328 GHz
-1.539 dBm

#hvg
Log

10
dB/f

Offst
11.2

\

ey

dB

™

PAvg v Y
100
W1 52
53 FC
AL
Center 2.442 GHz Span 20 MHz

Res BW 100 kHz

Data rate: 1 Mbps

#VBW 300 kHz

Sweep 19.98 ms (1000 pts)

Channel Frequency: 2442 MHz

Test Report No.: 19660127 001
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Mkr1 2.46100 GHz

Ref 11.2 dBm Atten 10 dB -5.915 dBm
#hAvg
Log
10 1
Offst
11.2
dB
PAvg
100 \/
W1 52
53 FC

AA
Center 2.462 GHz Span 20 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 8 ms (401 pts)

Data rate: 1 Mbps Channel Frequency: 2462 MHz
Mkr1 2.41225 GHz

Ref 11.2 dBm Atten 10 dB 5817 dBm
#lvg
Log
10 1
dBf .-WM‘—N'M
Offst
1.2
dB
PAvg
100 il
W1 52
53 FC

AA
Center 2.412 GHz Span 20 MHz
Res BW 100 kHz #/BW 300 kHz Sweep 8 ms (401 pts)
Data rate: 11 Mbps Channel Frequency: 2412 MHz
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Ref 11.2 dBm
#Avg

Log

10

dB/

Offst

1.2

dB

PAvg
100
W1 52
53 FC

Center 2.442 GHz
Res BW 100 kHz

Mkr1 2.44225 GHz
Atten 10 dB -2.942 dBm
1
Wwww@wmww
Pt
Span 20 MHz
#VBW 300 kHz Sweep & ms (401 pts)

Data rate: 11 Mbps

Channel Frequency: 2442 MHz

Ref 11.2 dBm
#hAvg

Log

10

dB/

Offst

11.2

dB

PAvg
100
W1 52
53 FC

Center 2.462 GHz
Res BW 100 kHz

Mkr1 2.46225 GHz
Atten 10 dB -3.366 dBm
1
WM
Span 20 MHz
#/BW 300 kHz Sweep & ms (401 pts)

Data rate: 11 Mbps

Channel Frequency: 2462 MHz

Test Report No.: 19660127 001
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Channel
802.11 Data Rate Total PSD o .
Protocol (Mbps) Frequency (dBm) Limit (dBm) | Margin (dB)
(MHz)
2412.00 -12.37 8.00 -20.37
6 2442.00 -3.65 8.00 -11.65
2462.00 -11.95 8.00 -19.95
2412.00 -11.85 8.00 -19.85
g 24 2442.00 -3.30 8.00 -11.30
2462.00 -12.93 8.00 -20.93
2412.00 -12.31 8.00 -20.31
54 2442.00 -2.68 8.00 -10.68
2462.00 -12.20 8.00 -20.20
Mkr1 2.411700 GHz
Ref 11.2 dBm Atten 10 dB -12.37 dBm
#livg
Log
10
dB/ 1
Offst
11.2
dB
PAvg
100
W1 52 i
53 FC
AA
Center 2.412 GHz Span 30 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 8 ms (401 pts)

Data rate: 6 Mbps

Channel Frequency: 2412 MHz

Test Report No.: 19660127 001

Date: 08.12.2014

Page 30 of 119



A TUVRheinland®

www.tuv.com

Mkr1 2.442900 GHz
Ref 11.2 dBm Atten 10 dB -3.653 dBm
#hAvg
Log
10

dB/ WWW
Offst
11.2
dB
iy

PAvg
100
W1 52
53 FC

Center 2.442 GHz Span 30 MHz
#Res BW 100 kHz #A/BW 300 kHz Sweep & ms (401 pts)

Data rate: 6 Mbps Channel Frequency: 2442 MHz

Mkr1 2.464175 GHz
Ref 11.2 dBm Atten 10 dB -11.95 dBm
#Avg
Log
10
dB/ 1

Offst
11.2
dB

PAvg

100 iy
W1 52

53 FC

Center 2.462 GHz Span 30 MHz
#Res BW 100 kHz #J/BW 300 kHz Sweep & ms (401 pts)

Data rate: 6 Mbps Channel Frequency: 2462 MHz

Test Report No.: 19660127 001 Date: 08.12.2014 Page 31 of 119



A TUVRheinland®

www.tuv.com

Mkr1 2.413875 GHz
Ref 11.2 dBm Atten 10 dB -11.85 dBm
#Avg
Log
10
dB/ 1
Offst
11.2
dB
PAvg
100
W1 52 "N
53 FC
AA
Center 2.412 GHz Span 30 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 8 ms (401 pts)
Data rate: 24 Mbps Channel Frequency: 2412 MHz
Mkr1 2.440425 GHz
Ref 11.2 dBm Atten 10 dB -3.297 dBm
#Avg
Log .
10
dBi MWWWM
Offst
11.2
dB
Woed
PAvg
100
W1 52
53 FC
AA
Center 2.442 GHz Span 30 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 8 ms (401 pts)
Data rate: 24 Mbps Channel Frequency: 2442 MHz
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Ref 11.2 dBm
#lvg

Log

10

dB/

Offst

Atten 10 dB

33 KC
AA

Center 2.462 GHz
#Res BW 100 kHz

1

1.2 MMWWWWW

dB

PAvg

100

W1 52 A

#VBW 300 kHz

Mkr1 2.461700 GHz
-12.93 dBm

Span 30 MHz
Sweep & ms (401 pts)

Data rate: 24 Mbps

Channel Frequency: 2462 MHz

Ref 11.2 dBm
#Avg

Log

10

dB/

Atten 10 dB

PAvg
100
W1 52
53 FC

Center 2.412 GHz
#Res BW 100 kHz

Offst
11.2
dB

#/BW 300 kHz

Mkr1 2.410725 GHz
-12.31 dBm

Span 30 MHz
Sweep & ms (401 pts)

Data rate: 54 Mbps

Channel Frequency: 2412 MHz

Test Report No.: 19660127 001
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Mkr1 2.443575 GHz
Ref 11.2 dBm Atten 10 dB -2.678 dBm
#hAvg
Log
10

1
dB! WWW&W
Offst
1.2
dB
Wil

PAvg
100
W1 52
53 FC

Center 2.442 GHz Span 30 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 8 ms (401 pts)

Data rate: 54 Mbps Channel Frequency: 2442 MHz

Mkr1 2.464475 GHz
Ref 11.2 dBm Atten 10 dB -12.2 dBm
#fivg
Log
10
dB/ 1

Offst
11.2
dB

PAvg

100
W1 52 ¥

53 FC

Center 2.462 GHz Span 30 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep & ms (401 pts)

Data rate: 54 Mbps Channel Frequency: 2462 MHz
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802.11 Data Rate Frcehqau”e”negy Total PSD Limit Margin
Protocol (Mbps) (MH2) (dBm) (dBm) (dB)
2412.00 -12.93 8.00 -20.93
6.5 2442.00 -3.51 8.00 -11.51
2462.00 -13.27 8.00 -21.27
2412.00 -13.30 8.00 -21.30
n 39 2442.00 -3.57 8.00 -11.57
2462.00 -12.78 8.00 -20.78
2412.00 -12.58 8.00 -20.58
65 2442.00 -3.24 8.00 -11.24
2462.00 -13.23 8.00 -21.23
Mkr1 2.413575 GHz
Ref 11.2 dBm Atten 10 dB -12.93 dBm
#Avg
Log
10
dB/ N
Offst
11.2
dB
PAvg
100
W1 52 o
53 FC
AA
Center 2.412 GHz Span 30 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep & ms (401 pts)

Data rate: 6.5 Mbps

Channel Frequency: 2412 MHz

Test Report No.: 19660127 001
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Mkr1 2.443875 GHz
Ref 11.2 dBm Atten 10 dB -3.51 dBm
#lvg
Log
10

1
Offst
11.2
dB
Wi

PAvg
100
W1 52
53 FC

Center 2.442 GHz Span 30 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 8 ms (401 pts)

Data rate: 6.5 Mbps Channel Frequency: 2442 MHz

Mkr1 2.464475 GHz
Ref 11.2 dBm Atten 10 dB -13.27 dBm
#lvg
Log
10
dB/
Offst
11.2
dB

PAvg
100
W1 52
53 FC

Center 2.462 GHz Span 30 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 8 ms (401 pts)

Data rate: 6.5 Mbps Channel Frequency: 2462 MHz
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Ref 11.2 dBm
#lvg

Log

10

dB/

Offst

Atten 10 dB

53 FC
AA

Center 2.412 GHz
#Res BW 100 kHz

1l

1.2 W\vaMWWW‘MW

dB

PAvg

100

W1 S2 W

#VBW 300 kHz

Mkr1 2.410725 GHz
-13.3 dBm

Span 30 MHz
Sweep 8 ms (401 pts)

Data rate: 39 Mbps

Channel Frequency: 2412 MHz

Ref 11.2 dBm
#Avg

Log
10

PAvg

W1 52
53 FC

Center 2.442 GHz
#Res BW 100 kHz

Atten 10 dB

1
dB/ WMW
Offst
11.2
dB
Wy

#VBW 300 kHz

Mkr1 2.440725 GHz
-3.57 dBm

Span 30 MHz
Sweep 8 ms (401 pts)

Data rate: 39 Mbps

Channel Frequency: 2442 MHz

Test Report No.: 19660127 001
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Ref 11.2 dBm Atten 10 dB

#hvg
Log
10
dB/
Offst

w1 52
53 FC
AA

Center 2.462 GHz
#Res BW 100 kHz

1.2 WW

dB

PAvg

100 W

#ABW 300 kHz

Mkr1 2.460425 GHz
-12.78 dBm

Span 30 MHz
Sweep 8 ms (401 pts)

Data rate: 39 Mbps

Channel Frequency: 2462 MHz

Ref 11.2 dBm
#fivg

Log

10

dB/

Atten 10 dB

PAvg
100
W1 52
53 FC

Center 2.412 GHz
#Res BW 100 kHz

Offst
11.2
dB

#VBW 300 kHz

Mkr1 2.410125 GHz
-12.58 dBm

Span 30 MHz
Sweep & ms (401 pts)

Data rate: 65 Mbps

Channel Frequency: 2412 MHz

Test Report No.: 19660127 001
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Mkr1 2.439825 GHz
Ref 11.2 dBm Atten 10 dB -3.243 dBm
#Avg
Log
10

1
Offst
11.2
dB
Wi

PAvg
100
W1 52
53 FC

Center 2.442 GHz Span 30 MHz
#Res BW 100 kHz #J/BW 300 kHz Sweep & ms (401 pts)

Data rate: 65 Mbps Channel Frequency: 2442 MHz

Mkr1 2.460725 GHz
Ref 11.2 dBm Atten 10 dB -13.23 dBm
#Avg
Log
10
dB/ .

Offst
112 WNWNVW\WM
dB

PAvg
100
W1 52
53 FC

Center 2.462 GHz Span 30 MHz
#HRes BW 100 kHz #VBW 300 kHz Sweep 8 ms (401 pts)

Data rate: 65 Mbps Channel Frequency: 2462 MHz
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Test Result: ZigBee

FSehqaunenne(‘!y Total PSD Limit Margin
(MH2) (dBm) (dBm) (dB)
2405.00 3.39 8.00 -4.61
2440.00 3.06 8.00 -4.94
2480.00 3.05 8.00 -4.95
Mkr1 2.404598 GHz
Ref 15.2 dBm Atten 15 dB 3.394 dBm
#lvg
Log 1
10
dB/
Offst
1.2
dB

PAvg f,\’\']

100
W1 52
53 FC
AL
Center 2.405 GHz Span 4 MHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 19.98 ms (1000 pts)

Channel Frequency: 2405 MHz
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Ref 15.2 dBm
#Avg

Log

10

dB/

Offst
11.2
dB

PAvg N

100

W1 52

53 FC
AA

Center 2.44 GHz
#Res BW 100 kHz

Mkr1 2.439610 GHz
Atten 15 dB 3.063 dBm
1
Span 4 MHz
#/BW 300 kHz  Sweep 19.98 ms (1000 pts)

Channel Frequency: 2440 MHz

Ref 15.2 dBm
#hAvg

Log

10

dB/

Offst

11.2

dB

PAvg /_\’""/

100

W1 52

53 FC
AA

Center 2.48 GHz
#Res BW 100 kHz

Mkr1 2.479610 GHz
Atten 15 dB 3.052 dBm
1
Span 4 MHz
#/BW 300 kHz  Sweep 19.98 ms (1000 pts)

Channel Frequency: 2480 MHz

Test Report No.: 19660127 001
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Test Result: Bluetooth LE

FfehqaLnennec!y Total PSD Limit Margin
(MHz) (dBm) (dBm) (dB)
2402.00 3.57 8.00 -4.43
2442.00 3.69 8.00 -4.31
2480.00 3.17 8.00 -4.83
Mkr1 2.4020085 GHz
Ref 22.2 dBm #Atten 25 dB 3.567 dBm
Peak
Log
10 1

o W%
e M Sl MWW

M1 52
53 FC
AA
Center 2.402 GHz Span 1.3 MHz
#Res BW 10 kHz #/BW 30 kHz Sweep 13.47 ms (1000 pts)

Channel Frequency: 2402 MHz
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Mkr1 2.4420072 GHz

Ref 22.2 dBm #Atten 25 dB 3.687 dBm
Peak
Log
10 b
dB/
Offst
11.2
1. \N«\“\’\\v
M1 52
53 FC

AA
Center 2.442 GHz Span 1.3 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 13.47 ms (1000 pts)

Channel Frequency: 2442 MHz

Mkr1 2.48300059 GHz
Ref 22.2 dBm #Atten 25 dB 3.174 dBm
Peak
Log
10 L

dB/
?;f-f;t Ww%w

B M

M1 52
53 FC
AA
Center 2.48 GHz Span 1.3 MHz
#Hes BW 10 kHz #UBW 30 kHz Sweep 13.47 ms (1000 pis)

Channel Frequency: 2480 MHz
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6 dB Bandwidth

A TUVRheinland®

Section 15.247(a) (2)

Result Pass
Test Specification FCC Part 15 Section 15.247 (a) (2)
Requirement The minimum 6 dB bandwidth shall be at least 500 kHz.
Test Method:
EUT Spectrum Analyzer
Test Result:
80211 | DataRate | _Channel Lower Upper 6ds 99% OBW
Protocol (Mbps) Frequency Frequency Frequency Bandwidth (MH2)
(MHz) (MHz) (MH2z) (MHz)
2412.00 2406.962 2417.038 10.076 12.034
1 2442.00 2436.962 2447.038 10.076 12.220
2462.00 2456.962 2467.038 10.076 12.025
b
2412.00 2407.203 2416.812 9.609 11.822
11 2442.00 2437.293 2446.782 9.489 11.899
2462.00 2457.173 2466.797 9.624 11.809

Test Report No.: 19660127 001
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Ref 15 dBm
Peak

11.2
d

Atten 15 dB

1
L‘m z 3
10 MW L
dB/ ‘/‘,ﬁ’/\ \
Ofist
B

Mkr2 2.406962 GHz [
-2.903 dBm

Center 2.412 GHz Span 15 MHz |
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 (1) Freg 2409995 GHz 3.284 dBm '
2 i) Freg 2 408962 GHz -2.503 dBm
3 ) Freq 2417038 GHz -2.897 dBm
Data Rate: 1 Mbps Channel frequency: 2412 MHz
Mkr3 2.447038 GHz
Ref 11.2 dBm Atten 10 dB 1.344 dBm
-3 =]
E::“ o WMM\ r}lguuuwx o
” ﬁn;kwf N by
dB/
Offst
11.2
dB
Center 2.442 GHz Span 15 MHz
Res BW 100 kHz #UVBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 1} Freg 2442988 GHz 7.592 dBm
2 1) Frag 2 436962 GHz 1.178 dBm
3 13 Freg 2447038 GHz 1.344 dBm

Data Rate: 1 Mbps

Channel frequency: 2442 MHz

Test Report No.: 19660127 001
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Ref 15 dBm
Peak

Atten 15 dB

Mkr3 2.467038 GHz
-3.092 dBm

1.2
dB
Center 2.462 GHz Span 15 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude

1 1) Freq 2483494 GHz 3.162 dBm

2 (5] Freq 24568962 GHz -2.755 dBm

3 (5] Freq 2467038 GHz -3.092 dBm
Data Rate: 1 Mbps Channel frequency: 2462 MHz

Mkrd 2416812 GHz
Ref 15 dBm Atten 15 dB -2.709 dBm
Peak 1
Lo-g z 3
10 W
dB/
Offst
11.2
dB
Center 2.412 GHz Span 15 MHz
#Res BUWV 100 kHz #BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude

1 1) Freq 2.410011 GHz 2.521 dBm

2 (5] Freq 2.407203 GHz -2.744 dBm

3 1} Freq 2.418812 GHz -2.709 dBm

Data Rate: 11 Mbps

Channel frequencies: 2412 MHz

Test Report No.: 19660127 001
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Ref 15 dBm
Peak

Atten 15 dB

Log N,M

10
dB/

z Stl e
Ww

Mkr3 2.446782 GHz

1.768 dBm

™

Offst
11.2
dB
Center 2.442 GHz Span 15 MHz
#Res BUW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude

1 1) Freq 2443529 GHz 7.755 dBm

2 (5] Freq 2.437293 GHz 1.457 dBm

3 1) Freq 2.4487832 GHz 1.788 dBm

Data Rate: 11 Mbps Channel frequency: 2442 MHz
Mkr3 2466797 GHz
Ref 15 dBm Atten 15 dB 0.223 dBm
Peak = ? 2
Log
Lo "I-Q.‘_M
dBI \_\1\
Offst
1.2
dB
Center 2.462 GHz Span 15 MHz
#Res BUW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude

1 W) Freq 2484245 GHz 5.309 dBm

2 1 Freq 2457173 GHz 0.379 dBm

3 1 Freq 2486797 GHz 0.223 dBm

Data Rate: 11 Mbps

Channel frequency: 2462 MHz
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Ref 15 dBm Atten 15 dB
#Peak
Log
10
dB/ \\k\/
Offst M ey
11.2
dB
Center 2.412 GHz Span 25 MHz
#Res BW 100 kHz #WBW 300 kHz Sweep 9.99 ms (1000 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %
12.0337 MHz xds - 6.00d5
Transmit Freq Error -1.118 kHz
» dB Bandwidth 10.025 MHz
Data rate: 1 Mbps 99% Occupied Bandwidth: Channel 2412MHz
Ref 11.2 dBm Atten 10 dB
#Peak N R SIS SN S
L. & W LR
ﬂlg _;"’j W W \..,'l\
10 NV Pt e
dBl [ T N
Offst
11.2
dB
Center 2.442 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Pwr 99.00 %
12.2208 MHz xdg - 6.00d5
Transmit Freq Error 25.403 kHz
x dB Bandwidth 10.048 MHz
Data rate: 1 Mbps 99% Occupied Bandwidth: Channel 2442MHz
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Ref 15 dBm
#Peak

Log

10

dB/

Offst 1o’y

11.2
db

Center 2.462 GHz
#Res BW 100 kHz

Atten 15 dB

Span 25 MHz

#VBW 300 kHz Sweep 9.99 ms (1000 pts)

Occupied Bandwidth

12.0245 MHz

3.080 kHz
9.553 MHz

Transmit Freq Error
x dB Bandwidth

99.00 %
-6.00 dB

Occ BW % Pwr
x dB

Data rate: 1 Mbps

99% Occupied Bandwidth: Channel 2462MHz

Ref 15 dBm
#Peak

Log

10

dB/

Offst

11.2

dB

Center 2.412 GHz
#Res BW 100 kHz

Atten 15 dB

Span 25 MHz

#VBW 300 kHz Sweep 9.99 ms (1000 pts)

Occupied Bandwidth

11.8223 MHz

19.718 kHz
9.341 MHz

Transmit Freq Error
* dB Bandwidth

93.00 %
-6.00 dB

Occ BW % Pwr
x dB

Data rate: 11 Mbps

99% Occupied Bandwidth: Channel 2412MHz

Test Report No.: 19660127 001
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Ref 15 dBm
#Peak
Log
10
dB/
Offst
1.2
dB

Center 2.442 GHz
#Res BW 100 kHz

e

Atten 15 dB

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Span 25 MHz
#FVBW 300 kHz Sweep 9.99 ms (1000 pts)
Occ BW % Pwr 99.00 %
11.8988 MHz xdg 60045
15.536 kHz
9.767 MHz

Data rate: 11 Mbps

99% Occupied Bandwidth: Channel 2442MHz

Ref 15 dBm Atten 15 dB

#Peak

Lo-g W

10

dB/

Offst

11.2

dB

Center 2.462 GHz Span 25 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms {1000 pts)
Occupied Bandwidth Occ BW % Puwr 99.00 %

11.8094 MHz xdg - -6.00d5

Transmit Freq Error -5.706 kHz
* dB Bandwidth 9.415 MHz

Data rate: 11 Mbps

99% Occupied Bandwidth: Channel 2462MHz
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802.11 Data Rate Channel Lower Upper 6dB 99% OBW
Protocol (Mbps) Frequency Frequency Frequency Bandwidth (MH2)
(MHz) (MHz) (MHz) (MHz)
2412.00 2403.722 2420.278 16.556 16.468
6 2442.00 2433.722 2450.278 16.556 16.774
2462.00 2453.742 2470.278 16.536 16.497
2412.00 2403.722 2420.278 16.556 16.443
g 24 2442.00 2433.702 2450.278 16.576 16.539
2462.00 2453.722 2470.258 16.536 16.439
2412.00 2403.722 2420.278 16.556 16.451
54 2442.00 2433.702 2450.278 16.576 16.561
2462.00 2453.722 2470.278 16.556 16.452
Mkr3 2.420278 GHz
Ref 15 dBm Atten 15 dB -11.53 dBm
Peak
Log 1
10 2 MWWMWMWW >
dB/
Offst
1.2
dB
Center 2.412 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 1) Freq 2 412871 GHz -5.48 dBm
2 ) Fregq 2403722 GHz -11.23 dBm
3 3 Frag 2 420278 GHz -11.53 dBm

Data Rate: 6 Mbps

Channel frequencies: 2412 MHz
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Mkr3 2450278 GHz
Ref 15 dBm Atten 15 dB -2.741 dBm
Peak 1
Lﬂg > “WWWWW .
10 W'I?M
dB/
Offst
1.2
dB
Center 2.442 GHz Span 20 MHz
#Res BV 100 kHz #UBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 1) Freq 2443031 GHz 3.475 dBm
2 I5)] Freq 2.433722 GHz -2.599 dBm
3 1) Freq 2450278 GHz -2.741 dBm
Data Rate: 6 Mbps Channel frequencies: 2442 MHz

Mkr3 2.470278 GHz
Ref 15 dBm Atten 15 dB -11.45 dBm
Peak
Log 1
10 - T 5
dBf
Offst
11.2
dB
Center 2.462 GHz Span 20 MHz
#Hes BWW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude

1 n Freq 2.463832 GHz -5.531 dBm

2 M Fraq 2453742 GHz -11.1 dBm

3 n Freq 2470278 GHz -11.45 dBm

Data Rate: 6 Mbps Channel frequencies: 2462 MHz
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Mkr3 2420278 GHz
Ref 15 dBm Atten 15 dB -10.51 dBm
Peak
Log T
1“ = WWMMWWW =
dB/
Offst
1.2
dB
Center 2.412 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 5N Freq 2 409187 GHz -£.329 dBm
2 SN Freq 2.403722 GHz -10.51 dBm
3 RN Freq 2420278 GHz -10.51 dBm
Data Rate: 24 Mbps Channel frequencies: 2412 MHz
Mkr3 2.450278 GHz
Ref 15 dBm Atten 15 dB -2.024 dBm
Peak "
Lﬂg 2 WWMWW\W =
dBf
Offst
1.2
dB
Center 2.442 GHz Span 20 MHz
#Res BV 100 kHz #UBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 1) Freq 2439167 GHz 4.288 dBm
2 I5)] Freq 2.433702 GHz -2.471 dBm
3 1) Freq 2450278 GHz -2.024 dBm
Data Rate: 24 Mbps Channel frequencies: 2442 MHz
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Mkr2 2.453722 GHz
Ref 15 dBm Atten 15 dB -11.02 dBm
Peak
1
I‘I_:.:g z WJW‘&M—WWMW =
dB/
Offst
11.2
dB
Center 2.462 GHz Span 20 MHz
#Res BW 100 kHz #U/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 {1} Freq 2480128 GHz -4.061 dBm
2 {1} Freq 2453722 GHz -11.02 dBm
3 13 Freq 2470258 GHz -10.01 dBm
Data Rate: 24 Mbps Channel frequencies: 2462 MHz
Mkr3 2.420278 GHz
Ref 15 dBm Atten 15 dB -10.43 dBm
Peak
Log . o 5
10 memnmﬁ*’wwﬂmw
Offst
11.2
dB
Center 2.412 GHz Span 20 MHz
#Res BUW 100 kHz #BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 {1 Freq 2.410128 GHz -3.423 dBm
2 {1 Freq 2.403722 GHz -9.892 dBm
3 {1 Freq 2.420278 GHz -10.43 dBm
Data Rate: 54 Mbps Channel frequencies: 2412 MHz
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Mkr2 2.433702 GHz

Data Rate: 54 Mbps

Ref 15 dBm Atten 15 dB -2.28 dBm
Peak "
Log p eI -
” W
dB/
Offst
1.2
dB
Center 2.442 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type K Axis Amplitude
1 1) Freq 2.445373 GHz 4.419 dBm
2 1 Freq 2.433702 GHz -2.28 dBm
3 1 Freq 2.450278 GHz -1.837 dBm
Data Rate: 54 Mbps Channel frequencies: 2442MHz
Mkr3 2.470278 GHz
Ref 15 dBm Atten 15 dB -10.86 dBm
Peak
Log 1
10 5 WMMW -
dB/
Offst
1.2
dB
Center 2.462 GHz Span 20 MHz
#Res BUW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 1 Freq 2462971 GHz -£.494 dBm
2 1 Freq 2453722 GHz -11.18 dBm
3 1 Freq 2470278 GHz -10.28 dBm

Channel frequencies: 2472 MHz

Test Report No.: 19660127 001
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Ref 15 dBm Atten 15 dB
#Peak

Log

10 =
dB/f

Offst
11.2
dB

Center 2.412 GHz Span 25 MHz
#Res BW 100 kHz #FVBW 300 kHz Sweep 9.99 ms (1000 pts)

Occupied Bandwidth OccBW % Pwr  99.00 %
16.4675 MHz xd8  -6.00dB

Transmit Freq Error 5.384 kHz
* dB Bandwidth 16.517 MHz

Data Rate: 6 Mbps 99% Occupied Bandwidth: Channel 2412MHz

Ref 15 dBm Atten 15 dB

#Peak

T R st e e 3

10 A
dBf

Offst
11.2
dB

Center 2.442 GHz Span 25 MHz
#Res BUW 100 kHz #JUBW 300 kHz Sweep 9.99 ms (1000 pts)

Occupied Bandwidth Occ BW % Pwr  99.00 %
16.7737 MHz xdB  -6.00dB

Transmit Freq Error -83.815 kHz
» dB Bandwidth 16.508 MHz

Data Rate: 6 Mbps 99% Occupied Bandwidth: Channel 2442MHz
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Ref 15 dBm Atten 15 dB
#Peak

Log

10 =

dB/

Offst
11.2
db

Center 2.462 GHz Span 25 MHz
#Res BV 100 kHz #U/BW 300 kHz Sweep 9.99 ms (1000 pts)

Occupied Bandwidth Occ BW % Pwr 99.00 %
16.4973 MHz xdB  -6.00dB

Transmit Freq Error 3.438 kHz
» dB Bandwidth 16.573 MHz

Data Rate: 6 Mbps 99% Occupied Bandwidth: Channel 2462MHz

Ref 15 dBm Atten 15 dB
#Peak

10
dB/ “fmw .&\M
wmﬂ"’fﬂ

Offst
11.2
db

Center 2.412 GHz Span 25 MHz
#Res BV 100 kHz #UBW 300 kHz Sweep 9.99 ms (1000 pts)

Occupied Bandwidth Occ BW % Pwr ~ 99.00 %
16.4429 MHz xdB  -6.00 dB

Transmit Freq Error 5786 kH=z
% dB Bandwidth 16.561 MHz

Data Rate: 24 Mbps 99% Occupied Bandwidth: Channel 2412MHz
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Ref 15 dBm Atten 15 dB

#Peak

Log = <«

10

dB/

Offst

11.2

dB

Center 2.442 GHz Span 25 MHz

#Res BV 100 kHz #UBW 300 kHz Sweep 9.99 ms (1000 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %

16.5394 MHz xdg - 60045

Transmit Freq Error -9.556 kHz
* dB Bandwidth 16.517 MHz

Data Rate: 24 Mbps

99% Occupied Bandwidth: Channel 2442MHz

Ref 15 dBm
#Peak

Log

10

dBf

Offst

1.2

dB

Center 2.462 GHz
#Res BW 100 kHz

Occupied Bandwidth

Transmit Freq Error

¥ dB Bandwidth

Atten 15 dB
é
Span 25 MHz
#UBW 300 kHz Sweep 9.99 ms (1000 pts)
Occ BW % Pwr 99.00 %
16.4388 MHz xdB 50043
3.068 kHz
16.496 MHz

Data Rate: 24 Mbps

99% Occupied Bandwidth: Channel 2462MHz
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Ref 15 dBm Atten 15 dB
#Peak
Log
10

dBf
Offst
11.2
dB

Center 2.412 GHz Span 25 MHz
#Res BW 100 kHz #WBW 300 kHz Sweep 9.99 ms (1000 pts)

Occupied Bandwidth Occ BW % Pwr  99.00 %
16.4511 MHz xdB  -6.00dB

Transmit Freq Error 5651 kHz
» dB Bandwidth 16.564 MHz

Data Rate: 54 Mbps 99% Occupied Bandwidth: Channel 2412MHz

Ref 15 dBm Atten 15 dB
#Peak

Log = L
10
dB/

Offst
11.2
db

Center 2.442 GHz Span 25 MHz
#Res BW 100 kHz #FVBW 300 kHz Sweep 9.99 ms {1000 pts)

Occupied Bandwidth Occ BW % Pwr 99.00 %
16.5606 MHz xdB  -6.00dB

Transmit Freq Error -20.747 kHz
% dB Bandwidth 16.548 MHz

Data Rate: 54 Mbps 99% Occupied Bandwidth: Channel 2442MHz
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Ref 15 dBm
#Peak

Log

10

dB/

Offst

11.2
dB

Center 2.462 GHz
#Res BW 100 kHz

Atten 15 dB

Span 25 MHz

#FU/BW 300 kHz Sweep 9.99 ms (1000 pts)

Occupied Bandwidth
16.4515 MHz

Transmit Freq Error
x dB Bandwidth

99.00 %
-6.00 dB

Ocec BW % Pwr
x dB

-504.921 Hz
16.536 MHz

Data Rate: 54 Mbps

99% Occupied Bandwidth: Channel 2462MHz
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802.11 | Data Rate Channel Lower Upper 6dB 99% OBW
Protocol (Mbps) Frequency Frequency Frequency Bandwidth (MH2)
(MHz) (MHz) (MHz) (MHz)
2412.00 2403.101 2420.919 17.818 17.622
6.5 2442.00 2433.121 2450.899 17.778 17.852
2462.00 2453.101 2470.899 17.798 17.624
2412.00 2403.121 2420.879 17.758 17.613
n 39 2442.00 2433.121 2450.899 17.778 17.727
2462.00 2453.121 2470.899 17.778 17.617
2412.00 2403.101 2420.899 17.798 17.624
65 2442.00 2433.121 2450.899 17.778 17.706
2462.00 2453.121 2470.879 17.758 17.629
Mkr3 2.420919 GHz
Ref 15 dBm Atten 15 dB -13.25 dBm
Peak
Log 1
:‘IEEJ' :;.Wwxﬂwmwﬁw*thf'w-mgnﬁ'w-ﬂwwmn%
Offst .~
12 - "
dB
Center 2.412 GHz Span 20 MHz
#Res BW 100 kHz #YBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 1 Freq 2 414893 GHz 8 861 dBm
2 (1) Freg 2 403101 GHz -13.14 dBm
3 (1 Freg 2 420919 GHz -12,25 dBm
Data Rate: 6.5 Mbps Channel: 2412 MHz
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A TUVRheinland®

Mkrd 2450899 GHz
Ref 15 dBm Atten 15 dB -3.09 dBm
Peak 1
Log : P " v =
10 j e
dB/
Offst
1.2
dB
Center 2.442 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude
1 (5] Freq 2445493 GHz 3.412 dBm
2 (5] Freq 2433121 GHz -2.596 dBm
3 1) Freq 2450889 GHz -2.08 dBm
Data Rate: 6.5 Mbps Channel: 2442 MHz
Mkr3 2.47089% GHz
Ref 15 dBm Atten 15 dB -11.57 dBm

Peak

Lﬂg 1

10 ] 3
dB/

Offst

1.2
dB
Center 2.462 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type K Axis Amplitude
1 1) Freq 2.484152 GHz -5.877 dBm
2 {1} Freq 2.453101 GHz -11.6 dBm
3 1 Freq 2.470899 GHz -11.57 dBm
Data Rate: 6.5 Mbps Channel: 2462 MHz
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Ref 15 dBm Atten 15 dB

Peak

Log 1

10 .

dB/

Offst

11.2

dB

Center 2.412 GHz

#Res BW 100 kHz #VBW 300 kHz

Marker Trace Type X Axis

1 {1} Fraq 2.410108 GHz
2 1) Freq 2.403121 GHz
3 {1} Freq 2 420879 GHz

Data Rate: 39 Mbps

Mkr3 2.420879 GHz
-11.36 dBm

Span 20 MHz
Sweep 9.99 ms (1000 pts)
Amplitude
-5.033 dBm
-11.42 dBm
-11.38 dBm

Channel: 2412 MHz

Ref 15 dBm Atten 15 dB

Peak

Log

10

dBf

Oftst

1.2

dB

Center 2.442 GHz

#Res BW 100 kHz #VBW 300 kHz

Marker Trace Type X Axis

1 1 Freq 2444492 GHz
2 I5h) Freq 2433121 GHz
3 I5h) Fraq 2 450899 GHz

Data Rate: 39 Mbps

Mkr3 2.45089% GHz
-2.037 dBm

1

et

Span 20 MHz
Sweep 9.99 ms (1000 pts)
Amplitude
4.385 dBm
-1.547 dBm
-2.037 dBm

Channel: 2442 MHz

Test Report No.: 19660127 001
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Mkr2 2.453121 GHz
Ref 15 dBm Atten 15 dB -11.11 dBm
Peak
Lﬂg 1
10 z "
dB/
Offst
1.2
dB
Center 2.462 GHz Span 20 MHz
#Res BUW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 1) Freq 2 483512 GHz -5.519 dBm
2 1 Freq 2453121 GHz -11.11 dBm
3 1 Freq 2470899 GHz -11.77 dBm
Data Rate: 39 Mbps Channel: 2462 MHz

Mkr2 2.403101 GHz
Ref 15 dBm Atten 15 dB -11.76 dBm
Peak
Log 1
10 = mww-‘% 2
dB/
Offst
11.2
dB
Center 2.412 GHz Span 20 MHz
#Hes BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 1) Freq 2411389 GHz -£.931 dBm
2 1) Freq 2403101 GHz -11.78 dBm
3 (5] Freq 2420899 GHz -12.02 dBm
Data Rate: 65 Mbps Channel: 2412 MHz

Test Report No.: 19660127 001
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Mkr2 2433121 GHz
Ref 15 dBm Atten 15 dB -1.807 dBm
Peak . 1 .
dBf
Offst
11.2
dB
Center 2.442 GHz Span 20 MHz
#Res BYW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 1 Freq 2.441009 GHz 4588 dBm
2 1 Freq 2.433121 GHz -1.207 dBm
3 1 Freq 2.450899 GHz -2.037 dBm
Data Rate: 65 Mbps Channel: 2442MHz
Mkr3 2470879 GHz
Ref 15 dBm Atten 15 dB -11.16 dBm
Peak
Log 1
10 : .
dB/
Offst
1.2
dB
Center 2.462 GHz Span 20 MHz
#Res BV 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 1 Freg 2.461009 GHz -5.122 dBm
2 {1} Freq 2.453121 GHz -11.87 dBm
3 1) Freq 2.470879 GHz -11.18 dBm
Data Rate: 65 Mbps Channel: 2462 MHz
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Ref 15 dBm Atten 15 dB

#Peak

Log

10 =] =

dB/

Offst

11.2

dB

Center 2.412 GHz Span 25 MHz

#Res BV 100 kHz #UBW 300 kHz Sweep 9.99 ms (1000 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %

17.6217 MHz xdB 6005

Transmit Freq Error 2716 kHz
* dB Bandwidth 17.750 MHz

Data Rate: 6.5 Mbps

99% Occupied Bandwidth: Channel 2412MHz

Ref 15 dBm Atten 15 dB

#Peak .

Log > o orhpe <«

10

dB/

Offst

11.2

dB

Center 2.442 GHz Span 25 MHz

#Res BW 100 kHz #UBW 300 kHz Sweep 9.99 ms (1000 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %

17.8522 MHz xds 60045

Transmit Freq Error -40.369 kHz
» dB Bandwidth 17807 MHz

Data Rate: 6.5 Mbps

99% Occupied Bandwidth: Channel 2442MHz

Test Report No.: 19660127 001
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A TUVRheinland®

Ref 15 dBm
#Peak

Log

10 =
dB/ M
Offst

112

dB

Center 2.462 GHz
#Res BW 100 kHz

Occupied Bandwidth

Transmit Freq Error
% dB Bandwidth

Atten 15 dB
e
Span 25 MHz
#VBW 300 kHz Sweep 9.99 ms (1000 pts)
Occ BW % Pwr 99.00 %
17.6237 MHz xdB  -6.00 dB
7687 kHz
17.710 MHz

Data Rate: 6.5 Mbps

99% Occupied Bandwidth: Channel 2462MHz

Ref 15 dBm Atten 15 dB

#Peak

Log

10 > L

dB/

Offst M

11.2

dB

Center 2.412 GHz Span 25 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms {1000 pts)
Occupied Bandwidth Occ BW % Puwr 99.00 %

17.6125 MHz xdg  6.00d5

Transmit Freq Error 2.370 kHz
» dB Bandwidth 17.749 MHz

Data Rate: 39 Mbps

99% Occupied Bandwidth: Channel 2412MHz

Test Report No.: 19660127 001
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Ref 15 dBm Atten 15 dB

#Peak

s WW

10 rurutfuhesdnd

dB/

Offst

11.2

dB

Center 2.442 GHz Span 25 MHz

#Res BW 100 kHz #FVBW 300 kHz Sweep 9.99 ms (1000 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %

17.7271 MHz xdB 6005

Transmit Freq Error -7.304 kHz
% dB Bandwidth 17.755 MHz

Data Rate: 39 Mbps 99% Occupied Bandwidth: Channel 2442MHz

Ref 15 dBm Atten 15 dB

#Peak

Log s, | i SRy %

10 = «

dB/

Offst w
11.2

dB

Center 2.462 GHz Span 25 MHz

#Res BW 100 kHz #FVBW 300 kHz Sweep 9.99 ms (1000 pts)
Occupied Bandwidth Occ BW % Puwr 99.00 %

17.6169 MHz xdB 60048

Transmit Freq Error 870.360 Hz
% dB Bandwidth 17.750 MHz

Data Rate: 39 Mbps 99% Occupied Bandwidth: Channel 2462MHz

Test Report No.: 19660127 001 Date: 08.12.2014 Page 68 of 119



www.tuv.com

A TUVRheinland®

Ref 15 dBm Atten 15 dB

#Peak

Log

10 = «

dB/

Offst

11.2

dB

Center 2.412 GHz Span 25 MHz

#Res BW 100 kHz #FVBW 300 kHz Sweep 9.99 ms (1000 pts)
Occupied Bandwidth Occ BW % Puwr 99.00 %

17.6239 MHz xdg 60045

Transmit Freq Error -572.023 Hz
* dB Bandwidth 17.750 MHz

Data Rate: 65 Mbps

99% Occupied Bandwidth: Channel 2412MHz

Ref 15 dBm
#Peak
Log
10

dB/
Offst
11.2
dB

Center 2.442 GHz
#Res BW 100 kHz

P s e s e i

Atten 15 dB

Occupied Bandwidth

Transmit Freq Error
% dB Bandwidth

Span 25 MHz
#VBW 300 kHz Sweep 9.99 ms (1000 pts)
Occ BW % Pwr 55.00 %
17.7064 MHz xdB 50045
-11.781 kHz
17.734 MHz

Data Rate: 65 Mbps

99% Occupied Bandwidth: Channel 2442MHz

Test Report No.: 19660127 001
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Ref 15 dBm Atten 15 dB

#Peak

Log

10 - «

dB/

Offst

11.2

dB

Center 2.462 GHz Span 25 MHz

#Res BW 100 kHz #FU/BW 300 kHz Sweep 9.99 ms (1000 pts)
Occupied Bandwidth Occ BW % Puwr 99.00 %

17.6286 MHz xdg - 6.00d5

Transmit Freq Error -2.245 kHz
% dB Bandwidth 17.746 MHz

Data Rate: 65 Mbps 99% Occupied Bandwidth: Channel 2462MHz
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Test Result: ZigBee

A TUVRheinland®

Channel Lower Upper 6 dB 99% OBW
Frequency Frequency Frequency Bandwidth (MH2)
(MHz) (MHz) (MHz) (MHz)
2405.00 2404.020 2405.716 1.696 2.194
2440.00 2439.020 2440.716 1.696 2.199
2480.00 2479.020 2480.722 1.702 2.197
Mkr3 2.405716 GHz
Ref 15.2 dBm Atten 15 dB 1.261 dBm
#Peak 2 =
Log \,._,\/—?\f\g\/
10
dB/
Offst
11.2
dB
Center 2.405 GHz Span 3 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 (1) Freq 2404758 GHz 7.22 dBm
2 (1) Freq 2404020 GHz 1.118 dBm
3 (1) Freq 2405716 GHz 1.261 dBm
Ref 15.2 dBm Atten 15 dB
#Peak
Log
10
dB/
e
Offst e
11.2
dB
Center 2.405 GHz Span 5 MHz
#Res BW 100 kHz #U/BW 300 kHz Sweep 9.99 ms (1000 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %
2.1937 MHz xdB  500dB
Transmit Freq Error 39.523 kHz
% dB Bandwidth 1.699 MHz

Channel Frequency: 2405 MHz
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Mkr1 2.439761 GHz
Ref 15.2 dBm Atten 15 dB 7.304 dBm
#Peak = =
Log f/\”—'\/_?\"w
10
dBI /
Offst
11.2
dB
Center 2.44 GHz Span 3 MHz
#Res BW 100 kHz #J/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude
1 1} Freq 2.439781 GHz 7.204 dBm
2 1} Freq 2.438020 GHz 1.15 dBm
3 1 Freq 2.440716 GHz 1.195 dBm
Ref 15.2 dBm Atten 15 dB
#Peak
Log M
i o
dB/
Offst i \—\“‘/\WN
11.2
dB
Center 2.44 GHz Span 5 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %
2.1993 MHz xdB - -6.00d8
Transmit Freq Error 36.285 kHz
¥ dB Bandwidth 1.695 MHz

Channel Frequency: 2440 MHz
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Mkr3 2.480722 GHz
Ref 15.2 dBm Atten 15 dB 0.587 dBm
#Peak
=2 2
Log 1
10
dB/
Offst
11.2
dB
Center 2.48 GHz Span 3 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude
1 {1} Freq 2479784 GHz 5.645 dBm
2 ) Freq 2.479020 GHz 0.409 dBm
3 ) Freq 2.480722 GHz 0,587 dBm
Ref 15.2 dBm Atten 15 dB
#Peak
Log
10
dsi N-J/
Offst ~” k\r’“m
11.2
dB
Center 2.48 GHz Span 5 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %
2.1973 MHz xd8 60043
Transmit Freq Error 37.559 kHz
x dB Bandwidth 1.696 MHz

Channel Frequency: 2480 MHz
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Test Result: Bluetooth LE

A TUVRheinland®

Channel 6 dB 0
Frequency Bandwidth QQ(K;HOZB;W
(MHz) (MHz)
2402.00 0.806 1.306
2442.00 0.809 1.307
2480.00 0.818 1.310
Ref 22.2 dBm #Atten 25 dB
#Peak
Log > <
10
dB/
Offst
11.2
dB
Center 2.402 GHz Span 5 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %
1.3062 MHz xdB 50048
Transmit Freq Error -16.390 kHz
x dB Bandwidth 806.393 kHz

Channel Frequency: 2402 MHz
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A TUVRheinland®

Ref 22.2 dBm
#Peak

Log

10

dB/

Offst =
11.2

dB

Center 2.442 GHz
#Res BW 100 kHz

#Atten 25 dB

> €

Span 5 MHz
#/BW 300 kHz Sweep 9.99 ms (1000 pts)

Occupied Bandwidth Occ BW % Pwr 99.00 %

Transmit Freq Error

¥ dB Bandwidth

1.3072 MHz xdB  -6.00dB

-16.038 kHz
609.066 kHz

Ref 22.2 dBm
#Peak

Log

10

dB/

offst ™ T

11.2
dB

Center 2.48 GHz
#Res BW 100 kHz

Channel Frequency: 2442 MHz

#Atten 25 dB

B RS
T

Span 5 MHz
#UBW 300 kHz Sweep 9.99 ms (1000 pts)

Occupied Bandwidth Occ BW % Puwr 99.00 %
1.3102 MHz xdB 60008

Transmit Freq Error -17.454 kHz

x dB Bandwidth 818.437 kHz

Channel Frequency: 2480 MHz
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Band-edge Compliance

Result

Test Specification
Detector Function

Requirement

Test Method:

A_ TUVRheinland®

Section 15.247(d)

Pass

FCC Part 15 Section 15.247(d)

Peak

In any 100kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least
20dB below that in the 100kHz bandwidth within the band that contains the
highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance
with the peak conducted power limits.

EUT Spectrum Analyzer
Test Result: Wi-Fi
Data Value at Band Edge
802.11 Rate Channel Reference | Band Edge | Limit
Protocol (Mbps) Frequenc Value B Value A-B (dBc)
y (MHz) Frequency Value A (dBm) (dBc)
(MHz) (dBm)
2412 2400 -37.87 7.09 -44.96 -30.00
1
2462 2483.5 -53.33 7.09 -60.42 -30.00
b
2412 2400 -39.67 8.41 -48.08 -30.00
11
2462 2483.5 -49.76 8.41 -58.17 -30.00

Note: The channel no. 7 (2442 MHz) found to contain the maximum PSD level and is used to establish the
reference level.
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Ref 11.2 dBm Atten 10 dB

Mkr1 2.443992 GHz

71.088 dBm

#Peak b

Log I ML‘W

10 j““”’

Y

Mg

dB/
Offst il
1.2

W

dB

M1 52
53 FC

Center 2.442 GHz

Res BW 100 kHz #VBW 300 kHz

Span 20 MHz

Sweep 9.99 ms (1000 pts)

Reference Level Plot: 1Mbps

Atten 10 dB

NM

Ref 11.2 dBm
Peak

Log

10

dB/

Offst
11.2
dB

M1 52
53 FC

Center 2.442 GHz

#Res BW 100 kHz #ABW 300 kHz

Mkr1 2.44000 GHz

Span 20 MHz
Sweep 4 ms (401 pts)

8.412 dBm

Reference Level Plot: 11Mbps
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A TUVRheinland®

Ref 11.2 dBm
Peak

Log

10

dB/f

Offst
1.2
dB

53 FC
AA

Center 2.412 GHz
#Res BW 100 kHz

e

Mkr1 2.4000 GHz

Atten 10 dB -37.87 dBm

Span 40 MHz

#VBW 300 kHz Sweep 4.144 ms (401 pis)

Data Rate: 1 Mbps

Channel frequency: 2412 MHz

Ref 11.2 dBm
Peak

Log

10

dB/

Offst
11.2
dB

M1 52
53 FC

Center 2.462 GHz
#Res BW 100 kHz

Mkr1 2.483500 GHz
Atten 10 dB 5333 dBm
1
L\'V"\
Span 50 MHz
#/BW 300 kHz Sweep 5.18 ms (401 pts)

Data Rate: 1 Mbps

Channel frequency: 2462 MHz
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A TUVRheinland®

Ref 11.2 dBm
Peak

Log

10

dB/

Offst
11.2
dB

M1 52
53 FC

Center 2.412 GHz
#Res BW 100 kHz

Atten 10 dB

#VBW 300 kHz

Sweep 5.18 ms (401 pts)

Mkr1 2.400000 GHz
-39.67 dBm

Span 50 MHz

Data Rate: 11 Mbps

Channel frequency: 2412 MHz

Ref 11.2 dBm
Peak

Log

10

dB/

Offst
11.2
db

M1 52
53 FC

Center 2.462 GHz
#Res BW 100 kHz

Atten 10 dB

#VBW 300 kHz

Mkr1 2.482500 GHz
49.76 dBm

Span 30 MHz
Sweep 5.18 ms (401 pts)

Data Rate: 11 Mbps

Channel frequency: 2462 MHz
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A_ TUVRheinland®

Data Value at Band Edge o
802.11 Rate Channel Reference | Band Edge Limit
Protocol (Mbps) Frequenc Value B Value A-B (dBc)
y (MHz) Frequency Value A (dBm) (dBc)
(MHz) (dBm)
2412 2400 -39.49 4.63 -44.12 -30.00
6
2462 2483.5 -45.10 4.63 -49.73 -30.00
2412 2400 -39.54 5.29 -44.83 -30.00
g 24
2462 2483.5 -47.54 5.29 -52.83 -30.00
2412 2400 -39.84 5.25 -45.09 -30.00
54
2462 2483.5 -44.96 5.25 -50.21 -30.00

Note: The channel no. 7 (2442 MHz) found to contain the maximum PSD level and is used to establish the

reference level.

Ref 11.2 dBm
Peak

Log

10

dB/f

Offst
11.2
dB

M1 52
53 FC

Center 2.442 GHz
#Res BW 100 kHz

Mkr1 2.4436250 GHz
Atten 10 dB 4.625 dBm
1
Wt
Span 25 MHz
#J/BW 300 kHz Sweep 4 ms (401 pts)

Reference Level Plot: 6 Mbps
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Mkr1 2.4423125 GHz
Ref 11.2 dBm Atten 10 dB 5.288 dBm
Peak "
Log
10
dB/

Offst

1.2
dB iy

M1 52
53 FC

Center 2.442 GHz Span 25 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 4 ms (401 pts)

Reference Level Plot: 24 Mbps

Mkr1 2.4438750 GHz

Ref 11.2 dBm Atten 10 dB 5.254 dBm
Peak -
Log
10
dB/
Offst
11.2
dB Y
M1 52
53 FC

AL
Center 2.442 GHz Span 25 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 4 ms (401 pts)

Reference Level Plot: 54 Mbps
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A TUVRheinland®

Ref 7.2 dBm
Peak

Log

10

dB/

Offst

11.2

dB

M1 52
53 FC

Center 2.412 GHz
#Res BW 100 kHz

Mkr1 2.400000 GHz

Atten 10 dB -39.49 dBm

Span 50 MHz
Sweep 5.18 ms (401 pts)

#VBW 300 kHz

Data Rate: 6 Mbps

Channel frequency: 2412 MHz

Ref 7.2 dBm
Peak

Log

10

dB/

Offst
1.2
dB

M1 52
53 FC

Center 2.462 GHz
#Res BW 100 kHz

Mkr1 2.483500 GHz

Atten 10 dB -45.1 dBm

Span 50 MHz
Sweep 5.18 ms (401 pts)

#/BW 300 kHz

Data Rate: 6 Mbps

Channel frequency: 2462 MHz
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A TUVRheinland®

Ref 7.2 dBm
Peak

Log

10

dB/

Offst
11.2
dB

M1 52
53 FC

Center 2.412 GHz
#Res BW 100 kHz

Atten 10 dB

#VBW 300 kHz

Mkr1 2.400000 GHz
-39.54 dBm

Span 50 MHz
Sweep 5.18 ms (401 pts)

Data Rate: 24 Mbps

Channel frequency: 2412 MHz

Ref 7.2 dBm
Peak

Log

10

dB/f

Offst
11.2
dB

M1 52
53 FC

Center 2.462 GHz
#Res BW 100 kHz

Atten 10 dB

Mkr1 2.483500 GHz
-47.54 dBm

Span 50 MHz
Sweep 5.18 ms (401 pts)

#VBW 300 kHz

Data Rate: 24 Mbps

Channel frequency: 2462 MHz
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A TUVRheinland®

Ref 7.2 dBm
Peak

Log

10

dB/

Offst

1.2

dB

M1 52
53 FC

Center 2.412 GHz
#Res BW 100 kHz

Mkr1 2.400000 GHz

Atten 10 dB -39.84 dBm

Span 50 MHz
Sweep 5.18 ms (401 pts)

#/BW 300 kHz

Data Rate: 54 Mbps

Channel frequency: 2412 MHz

Ref 7.2 dBm
Peak

Log

10

dB/

Ofist

11.2

dB

M1 52
53 FC

Center 2.462 GHz
#Res BW 100 kHz

Data Rate: 54 Mbps

Mkr1 2.483500 GHz

Atten 10 dB -44.96 dBm

Span 50 MHz

#/BW 300 kHz Sweep 5.18 ms (401 pts)

Channel frequency: 2462 MHz
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A_ TUVRheinland®

Data Value at Band Edge o
802.11 Rate Channel Reference | Band Edge Limit
Protocol (Mbps) Frequenc Value B Value A-B (dBc)
y (MHz) Frequency Value A (dBm) (dBc)
(MHz) (dBm)
2412 2400 -40.12 3.62 -43.74 -30.00
MCSO
(6.5)
2462 2483.5 -44.08 3.62 -47.70 -30.00
2412 2400 -39.98 4.66 -44.64 -30.00
MCS4
" (39)
2462 2483.5 -46.18 4.66 -50.84 -30.00
2412 2400 -40.06 5.56 -45.62 -30.00
MCS7
(65)
2462 2483.5 -45.16 5.56 -50.72 -30.00

Note: The channel no. 7 (2442 MHz) found to contain the maximum PSD level and is used to establish the

reference level.

Ref 11.2 dBm Atten 10 dB

Peak 1
Log

10

dB/

Offst

1.2

dB

M1 52
53 FC

Center 2.442 GHz
#Res BW 100 kHz

#VBW 300 kHz

Mkr1 2.4408750 GHz
3.621 dBm

Span 25 MHz
Sweep 4 ms (401 pts)

Reference Level Plot: 6.5 Mbps
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Mkr1 2.4404375 GHz

Ref 11.2 dBm Atten 10 dB 4.656 dBm
Peak 1
Log W\fww\mu
10
dB/
Offst
11.2
dB ot
M1 52
53 FC

AA
Center 2.442 GHz Span 25 MHz
#Res BW 100 kHz #A/BW 300 kHz Sweep 4 ms (401 pts)

Reference Level Plot: 39 Mbps

Mkr1 2.4429375 GHz

Ref 11.2 dBm Atten 10 dB 5.557 dBm
Peak
Log
10
dB/
Offst
11.2
dB N
M1 52
53 FC

AA
Center 2.442 GHz Span 25 MHz
#Res BW 100 kHz #A/BW 300 kHz Sweep 4 ms (401 pts)

Reference Level Plot: 65 Mbps
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Mkr1 2.400000 GHz
Ref 7.2 dBm Atten 10 dB -40.12 dBm
Peak
Log
10
dBi WW
Offst
) /—J
dB
1

M1 52
53 FC

AL
Center 2.412 GHz Span 50 MHz
#Res BV 100 kHz #UBW 300 kHz Sweep 5.18 ms (401 pts)

Data Rate: 6.5 Mbps Channel frequency: 2412 MHz

Mkr1 2.483500 GHz
Ref 7.2 dBm Atten 10 dB -44.08 dBm
Peak

Log

10
dB/ W
Offst

11.2
dB

M1 52
53 FC
AL
Center 2.462 GHz Span 50 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 5.18 ms (401 pts)
Data Rate: 6.5 Mbps Channel frequency: 2462 MHz
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Mkr1 2.400000 GHz
Ref 7.2 dBm Atten 10 dB -39.98 dBm
Peak
Log
10
dBl W
: //
11.2
dB
1

M1 52 N
53 FC

AA
Center 2.412 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.18 ms (401 pts)

Data Rate: 39 Mbps Channel frequency: 2412 MHz

Mkr1 2.483500 GHz

Ref 7.2 dBm Atten 10 dB -46.18 dBm

Peak
Log
10
Offst

11.2
dB

M1 52
53 FC

Center 2.462 GHz
#Res BW 100 kHz

#BW 300 kHz

Span 50 MHz
Sweep 5.18 ms (401 pts)

Data Rate: 39 Mbps

Channel frequency: 2462 MHz
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Mkr1 2.400000 GHz
Ref 7.2 dBm Atten 10 dB -40.06 dBm
Peak

Log

10
Offst
11.2
dB
“,

M1 52
53 FC
AA

Center 2.412 GHz Span 50 MHz
#Res BV 100 kHz #/BW 300 kHz Sweep 5.18 ms (401 pts)

Data Rate: 65 Mbps Channel frequency: 2412 MHz

Mkr1 2.483500 GHz
Ref 7.2 dBm Atten 10 dB -45.16 dBm
Peak

Log

10

dB W
Offst

11.2

dB

M1 52
53 FC
AL
Center 2.462 GHz Span 50 MHz
#Res BW 100 kHz /B 300 kHz Sweep 5.18 ms (401 pts)
Data Rate: 65 Mbps Channel frequency: 2462 MHz
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Test Result: ZigBee

A TUVRheinland®

Value at Band Edge .
Channel Reference Band Edge Limit
Frequency PSD Value B Value A-B (dBc)
(MHz) Frequency Value A (dBm) (dBc)
(MHz) (dBm)
2405 2400.00 -42.30 7.36 -49.66 -30.00
2480 2483.50 -47.86 7.36 -55.22 -30.00

Note: The channel no.18 (2440 MHz) found to contain the maximum PSD level and is used to establish

the reference level.

Ref 11.2 dBm Atten 10 dB

10
dB/
Offst
11.2
db

M1 52
53 FC

Center 2.44 GHz
#Res BW 100 kHz

Peak

#BW 300 kHz

Mkr1 2.4397625 GHz
7.362 dBm

Span 5 MHz
Sweep 5 ms (401 pts)

Reference Level Plot
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A TUVRheinland®

Ref 15.2 dBm
#Peak

Log

10

dB/

Offst

1.2

dB

M1 52
53 FC

Center 2.405 GHz
#Res BW 100 kHz

Mkr1 2.400000 GHz
Atten 15 dB 42.3 dBm
Span 15 MHz
#VBW 300 kHz Sweep 9.99 ms (1000 pts)

Channel Frequency 2405 MHz

Ref 15.2 dBm
#Peak

Log

10

dB/f

Offst
11.2
dB

M1 52
53 FC

Center 2.48 GHz
#Res BW 100 kHz

Mkr1 2.483500 GHz
Atten 15 dB -A7.86 dBm
1
Span 10 MHz
#VBW 300 kHz Sweep 9.99 ms (1000 pts)

Channel Frequency 2480 MHz
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Test Result: Bluetooth LE

A TUVRheinland®

Value at Band Edge
Channel Reference Band Edge Limit
Frequency PSD Value B Value A-B (dBc)
(MHz) Frequency Value A (dBm) (dBc)
(MHz) (dBm)
2405 2399.72 -26.99 13.59 -40.58 -30.00
2480 2483.50 -44.51 13.10 -57.61 -30.00
Mkr1 2.4022440 GHz
Ref 22.2 dBm #Atten 25 dB 13.59 dBm
Peak 1
Log /,‘_,w_\._\,_/Q\
10
dB/ f// -\
Offst /
11.2
dB
M1 52
53 FC
AR
Center 2.402 GHz Span 1.3 MHz
#Res BW 100 kHz #A/BW 300 kHz Sweep 9.99 ms (1000 pts)

Reference Level Plot

Channel Frequency: 2402MHz
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Mkr1 2.4802453 GHz
Ref 22.2 dBm #Atten 25 dB 13.1 dBm
Peak .
Log _,_,.-a—-—-—-—-_-u—-—-—--—--—--..._‘_,_,_,_/Q\
10
dB/ —~
offst / \\\
11.2
dB
M1 52
53 FC
AL
Center 2.48 GHz Span 1.3 MHz
#HRes BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Reference Level Plot Channel Frequency: 2480MHz
Mkr2 2.399723 GHz
Ref 22.2 dBm #Atten 25 dB -26.99 dBm
Peak
Log
10
dB/
OHSt 21
11.2
dB
Center 2.402 GHz Span 10 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 ) Freq 2.400000 GHz -27.52 dBm
2 ) Freq 2289723 GHz -26.99 dBm

Channel Frequency 2402 MHz
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A TUVRheinland®

Ref 22.2 dBm
Peak

Log

10

dB/

Offst

11.2

dB

M1 52
53 FC

Center 2.48 GHz
#Res BW 100 kHz

Mkr1 2.433500 GHz
#htten 25 dB 44,51 dBm
1
Span 10 MHz
#UBW 300 kHz Sweep 9.99 ms (1000 pts)

Channel Frequency 2480 MHz
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Conducted Spurious Emission

WiFi
Mkrd 4.79 GHz
Ref 7.2 dBm Atten 10 dB -56.02 dBm
Peak
Log
10
dB/
Offst
1.2 =
dB 3
il MWWM
Start 30 MHz Stop 26.5 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 2.742 s (401 pis)
Marker Trace Type X Axis Amplitude
1 {1} Fraq 2.41 GHz 3,638 dBm
2 {1} Freq 3.21 GHz -48.91 dBm
3 {1} Fraq 4.79 GHz -56.02 dBm
Data Rate: 1Mbps Channel frequency: 2412 MHz
Mkr3 4.93 GHz
Ref 7.2 dBm Atten 10 dB -54.11 dBm
Peak ¢
Log I
10
dB/
Offst
11.2 =
dB 3
WMWWW
Start 20 MHz Stop 26.5 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.742 s (401 pts)
Marker Trace Type X Axis Amplitude
1 {1} Freq 2.48 GHz 2.431 dBm
2 {1 Freq 3.27 GHz -48 &7 dBm
3 {1} Freq 4.93 GHz -54.11 dBm
Data Rate: 1Mbps Channel frequency: 2462 MHz
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A TUVRheinland®

Data Rate: 11Mbps

Mkr2 3.21 GHz

Ref 7.2 dBm Atten 10 dB -49.56 dBm
Peak
Log
10
dB/
Offst
1.2 .
dB
=
Start 30 MHz Stop 26.5 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.742 s (401 pts)
Marker Trace Type X Axis Amplitude

1 {1} Freq 2.41 GHz 3.253 dBm

2 {1} Freq 3.21 GHz -49.58 dBm

3 {1} Freq 4.93 GHz -80.37 dBm

Channel frequency: 2412 MHz

Ref7.2 dBm ,
Peak L
Log
10
dB/f
Offst
11.2

Start 30 MHz
#Res BW 100 kHz
Marker Trace
1 (1}
2 n
3 (1}

Data Rate: 11Mbps

Type
Freq
Freq
Freq

Mkr3 4.93 GHz

Atten 10 dB -58.07 dBm

dB ; 2

Stop 26.5 GHz
#/BW 300 kHz Sweep 2.742 s (401 pts)
X Axis Amplitude
2.48 GHz 5.568 dBm
3.27 GHz -48.4 dBm
4.93 GHz -58.07 dBm

Channel frequency: 2462 MHz
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Mkr2 3.21 GHz
Ref 7.2 dBm Atten 10 dB -51.01 dBm
Peak 1
Log ¢
10
dB/
Offst
11.2

P S o e e e v e

"

Start 30 MHz Stop 26.5 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.742 s (401 pts)
Marker Trace Type X Axis Amplitude
1 W) Freq 2.41 GHz -5.457 dBm
2 1 Freq 3.21 GHz -51.01 dBm
3 1 Freq 493 GHz -59.95 dBm
Data Rate: 6Mbps Channel frequency: 2412 MHz

Mkr3 4.93 GHz
Ref 7.2 dBm Atten 10 dB £0.06 dBm
Peak 1
Log ¢
10
dB/
Offst
11.2

® W«Jmmww

Start 30 MHz Stop 26.5 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 2.742 s (401 pts)
Marker Trace Type X Axis Amplitude
1 {1} Freq 2 48 GHz -5.382 dBm
2 i1 Freq 3.27 GHz -49.68 dBm
3 1) Freq 4.93 GHz -80.08 dBm
Data Rate: 6Mbps Channel frequency: 2462 MHz
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Mkr2 3.21 GHz
Ref 7.2 dBm Atten 10 dB 50.71 dBm
Peak 1
Log e *
10
dB/

Offst
11.2

dB

Start 30 MHz Stop 26.5 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.742 s (401 pts)
Marker Trace Type X Axis Amplitude
1 {1} Fraq 2.41 GHz -5.613 dBm
2 {1 Freq 3.21 GHz -50.71 dBm
3 {1} Fraq 4.93 GHz 61 dBm
Data Rate: 24Mbps Channel frequency: 2412 MHz

Mkr3 4.93 GHz
Ref 7.2 dBm Atten 10 dB 59.72 dBm
Peak 1
Log
10
dB/
Offst
11.2
dB

Start 30 MHz Stop 26.5 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.742 s (401 pts)
Marker Trace Type X Axis Amplitude
1 i1 Freq 2.48 GHz -5.78% dBm
2 {1} Fraq 3.27 GHz -49.72 dBm
3 i1 Freq 4.93 GHz -59.72 dBm
Data Rate: 24Mbps Channel frequency: 2462 MHz
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Mkr2 3.21 GHz
Ref 7.2 dBm Atten 10 dB 419.99 dBm
Peak 1
Log ¢
10
dB/
Offst
1.2 -
dB
H 3
Start 30 MHz Stop 26.5 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 2.742 5 (401 pts)
Marker Trace Type X Axis Amplitude
1 1) Fraq 2.41 GHz -£.643 dBm
2 1} Freq 3.21 GHz -£9.99 dBm
2 1) Fraq 4.93 GHz -80.28 dBm
Data Rate: 54Mbps Channel frequency: 2412 MHz
Mkr2 3.21 GHz
Ref 7.2 dBm Atten 10 dB 419.99 dBm
Peak 1
Log ©
10
dB/
Offst
11.2 -
dB
— =
frrmsien MMMN
Start 30 MHz Stop 26.5 GHz
#Res BYW 100 kHz #/BW 300 kHz Sweep 2.742 s (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 1) Freq 2.41 GHz -4.843 dBm
2 1) Fraq 3.21 GHz -49.99 dBm
3 1) Freq 4.93 GHz -60.28 dBm
Data Rate: 54Mbps Channel frequency: 2462 MHz
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A TUVRheinland®

Mkr2 3.21 GHz

Ref 7.2 dBm Atten 10 dB -50.96 dBm
Peak 1
Log ¢
10
dB/
Offst
11.2 .
dB
hs 3
Start 30 MHz Stop 26.5 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.742 s (401 pts)
Marker Trace Type ¥ Axis Amplitude
1 %) Freq 2.41 GHz -6.3% dBm
2 Il Freq 3.21 GHz -50.96 dBm
2 %) Freq 4.93 GHz -80.52 dBm
Data Rate: 6.5 Mbps Channel frequency: 2412 MHz

Mkr3 4.93 GHz

Ref 7.2 dBm Atten 10 dB -59.08 dBm
Peak N

Log
10
dB/
Offst
11.2
dB

Start 30 MHz Stop 26.5 GHz
#Res BUW 100 kHz #/BW 300 kHz Sweep 2.742 s (401 pts)
Marker Trace Type X Axis Amplitude
1 1 Freq 2.48 GHz -5.459 dBm
2 1 Freq 3.27 GHz -£9.26 dBm
3 1) Freq 493 GHz -59.05 dBm
Data Rate: 6.5 Mbps Channel frequency: 2462 MHz
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Mkr2 3.21 GHz
Ref 7.2 dBm Atten 10 dB 49.66 dBm
Peak 1
Log @
10
dBf
Offst
1.2 =
dB
~ =
Start 30 MHz Stop 26.5 GHz
#Res BUWY 100 kHz #VBW 300 kHz Sweep 2.742 s (401 pts)
Marker Trace Type X Axis Amplitude
1 5} Freq 2.41 GHz -5.884 dBm
2 %)) Freq 3.21 GHz -49 .86 dBm
3 i Freq 4.93 GHz -80.42 dBm
Data Rate: 39 Mbps Channel frequency: 2412 MHz
Mkr3 4.93 GHz
Ref 7.2 dBm Atten 10 dB 60.11 dBm
Peak 1
Log
10
dB/
Offst
1.2 =
dB
= -
gt it ol et e
Start 30 MHz Stop 26.5 GHz
#Res BUY 100 kHz #/BW 300 kHz Sweep 2.742 s (401 pts)
Marker Trace Type X Axis Amplitude
1 1) Freq 2.48 GHz -8.102 dBm
2 I5)] Freq 3.27 GHz -50.08 dBm
3 1) Freq 4,93 GHz -60.11 dBm
Data Rate: 39 Mbps Channel frequency: 2462 MHz
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Mkr2 3.21 GHz
Ref 7.2 dBm Atten 10 dB -419.99 dBm
Peak 1
Log Q@
10
dB/
Offst
11.2 -
dB
2
Start 30 MHz Stop 26.5 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.742 s (401 pts)
Marker Trace Type X Axis Amplitude
1 (1) Fraq 2.41 GHz -4.931 dBm
2 {1} Freq 3.21 GHz -49.99 dBm
3 {1} Freq 4,93 GHz -59.28 dBm
Data Rate: 65 Mbps Channel frequency: 2412 MHz

Mkr3 4.93 GHz

Ref 7.2 dBm Atten 10 dB 5£0.01 dBm
Peak 1
Leg ¢
10
dB/
Offst
11.2 -
dB
=]
Start 30 MHz Stop 26.5 GHz
#Res BUW 100 kHz #VBW 300 kHz Sweep 2.742 s (401 pts)
Marker Trace Type K Axis Amplitude
1 1 Freq 248 GHz -4.938 dBm
2 Il Fraq 3.37 GHz -50.21 dBm
3 1) Freq 493 GHz -60.01 dBm
Data Rate: 65 Mbps Channel frequency: 2462 MHz
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ZigBee

A TUVRheinland®

Ref 15.2 dBm
#Peak &
Log
10
dB/
Offst
11.2
dB =

Start 30 MHz
#Res BW 100 kHz
Warker Trace

1 1)
2 {1}

Mkr2 3.210 GHz

Atten 15 dB -45.54 dBm

Stop 26.5 GHz
#UBW 300 kHz  Sweep 2.742 s (1000 pts)
Type X Axis Amplitude
Freq 2.415 GHz 7.583 dBm
Freq 3.210 GHz -45.54 dBm

Channel Frequency 2405 MHz

Ref 15.2 dBm
#Peak &
Log
10
dB/f
Offst
11.2
dB =

Start 30 MHz
#Res BW 100 kHz
Marker Trace

1 (1}
2 (1}

Mkr1 2.441 GHz

Atten 15 dB 7.684 dBm

Stop 26.5 GHz
#VBW 300 kHz  Sweep 2.742 s (1000 pts)
Type ¥ Axis Amplitude
Freq 2.441 GHz 7.884 dBm
Freq 3.283 GHz -45.08 dBm

Channel Frequency 2440 MHz
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Mkr2 3.316 GHz
Ref 15.2 dBm Atten 15 dB -16.09 dBm
#Peak o
Log
10
dB/
Oftst
11.2
dB 2
W&MH.W i T A ey ittty st
Start 30 MHz Stop 26.5 GHz
#Res BW 100 kHz #UBW 300 kHz  Sweep 2.742 s (1000 pts)
Marker Trace Type X Axis Amplitude
1 1 Freq 2.488 GHz 8.201 dBm
2 1) Freq 3.318 GHz -48.09 dBm

Channel Frequency 2480 MHz

Bluetooth LE

Mkr1 2.415 GHz
Ref 22.2 dBm #Atten 25 dB 13.56 dBm
Peak N
Leg o
10
dB/

Offst
11.2
dB

MI S2 ™ ottt el ettt sn

53 FC

AA
Start 30 MHz Stop 26.5 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 2.742 5 (1000 pts)

Channel Frequency 2402 MHz
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Ref 22.2 dBm
Peak .
Log o
10
dB/
Offst
11.2
dB

Start 30 MHz
#Res BW 100 kHz

m S2 AWMMMWWMMW
53 ch

Mkr1 2.441 GHz

#Atten 25 dB 12.77 dBm

Stop 26.5 GHz

#UBW 300 kHz  Sweep 2.742 s (1000 pts)

Channel Frequency 2442 MHz

Ref 22.2 dBm
Peak

1
Log o
10
dBf
Offst
11.2
dB

Start 30 MHz
#Res BW 100 kHz

JL‘MW i NIt i om0
2.

Mkr1 2.434 GHz

#Atten 25 dB 12.5 dBm

Stop 26.5 GHz
Sweep 2.742 s (1000 pts)

#/BW 300 kHz

Channel Frequency 2480 MHz
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Spurious Radiated Emissions and

Restricted Bands of Operation Section 15.209 and 15.205

Result Pass
Test Specification FCC Part 15 Section 15.209 &15.205

Test Method ANSI C63.4-2009

Measurement Location Semi Anechoic Chamber

Measuring Distance 3m

Detection QP for frequency below 1GHz, Average for frequency above 1GHz
Requirement As per the limits mentioned in the bellow table

Limit for Radiated Emission of Section 15.209:

Frequency Field strength Field strength Distance of
(MHz) (uVv/m) (dBuV/m) Measurement (m)
0.009 — 0.490 2400/F(kHz) 48.50 — 13.80 300*
0.490 — 1.705 24000/F(kHz) 33.80 — 23.00 30*
1.705 -30 30 29.54 30*
30-88 100 40.0 3
88-216 150 435 3
216-960 200 46.0 3
Above 960 500 54.0 3

Remark: * The limit shows in the table above of frequency range 0.009 — 0.490, 0.490 — 1.705 MHz and
1.705-30MHz is at 300 meter, 30 meter and 30 meter range respectively, which corresponds to
88.50 — 53.80, 53.80 — 43.00 and 49.5dBuV/m at 3m range by extrapolation calculation and the
measurement of loop antenna.

The emission limits shown in the above table are based on measurements employing a CISPR
guasi-peak detector except for the frequency bands 9-90 kHz, 110-490 kHz and above 1000
MHz Radiated emission limits in these three bands are based on measurements employing an
average detector.
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Test results:
For frequency Range 9kHz - 1 GHz

No emissions found in this frequency range.

For frequency above 1GHz

Test results for worst case data rate are listed below.

WiFi:
B Mode: 1Mbps
Channel Polarization Fr?&llj_'ezr;cy Engéséllﬁzrf)v el ( déLT/;tm) I\/I(zrg)ln
2390 (Pk) 47.21 74.00 -26.79
2390 (Av) 40.08 54.00 -13.92
2412 (Pk) 96.68 - *
v 2412 (Av) 93.89 - *
4824 (PK) 53.29 74.00 -20.71
4824 (Av) 47.88 54.00 -6.12
7236 (Pk) 56.54 74.00 -17.46
Low 7236 (Av) 43.92 54.00 -10.08
2390 (Pk) 53.66 74.00 -20.34
2390 (Av) 47.54 54.00 -6.46
2412 (Pk) 103.81 - *
H 2412 (Av) 100.95 - *
4824 (Pk) 57.33 74.00 -16.67
4824 (Av) 53.01 54.00 -0.99
7236 (Pk) 57.91 74.00 -16.09
7236 (Av) 47.05 54.00 -6.95
2437 (Pk) 96.44 - *
2437 (Av) 93.12 - *
v 4874 (PK) 53.50 74.00 -20.50
4874 (Av) 48.26 54.00 -5.74
7311 (Pk) 57.38 74.00 -16.62
Mid 7311 (Av) 44.61 54.00 -9.39
2437 (Pk) 103.21 - *
2437 (Av) 100.87 - *
H 4874 (PK) 57.03 74.00 -16.97
4874 (Av) 53.60 54.00 -0.40
7311 (Pk) 57.51 74.00 -16.49
7311 (Av) 47.49 54.00 -6.51
High Y, 2462 (Pk) 95.67 - *
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2462 (Av) 92.97 - *
2483.5 (Pk) 46.89 74.00 -27.11
2483.5 (Av) 39.37 54.00 -14.63
4924 (PK) 53.29 74.00 -20.71
4924 (Av) 47.92 54.00 -6.08
7386 (Pk) 57.29 74.00 -16.71
7386 (Av) 44.81 54.00 -9.19
2462 (Pk) 103.83 - *
2462 (Av) 100.75 - *
2483.5 (Pk) 53.98 74.00 -20.02
H 2483.5 (Av) 48.10 54.00 -5.90
4924 (PK) 57.21 74.00 -16.79
4924 (Av) 53.28 54.00 -0.72
7386 (PK) 56.98 74.00 -17.02
7386 (Av) 47.22 54.00 -6.78
B Mode: 11Mbps
Channel | Polarization | Frequency (MHz) Er?ésé’b‘i/r}rlﬁ)vel (dlég{]/'/tm) l\/I(zré];n
2390 (Pk) 48.50 74.00 -25.50
2390 (Av) 36.40 54.00 -17.60
2412 (Pk) 100.90 - *
v 2412 (Av) 93.09 - *
4824 (Pk) 51.47 74.00 -22.53
4824 (Av) 38.64 54.00 -15.36
7236 (Pk) 57.85 74.00 -16.15
Low 7236 (Av) 44.72 54.00 -9.28
2390 (Pk) 55.08 74.00 -18.92
2390 (Av) 44.03 54.00 -9.97
2412 (Pk) 106.83 - *
H 2412 (Av) 99.69 - *
4824 (Pk) 56.73 74.00 -17.27
4824 (Av) 43.55 54.00 -10.45
7236 (Pk) 58.20 74.00 -15.80
7236 (Av) 47.58 54.00 -6.42
2437 (Pk) 102.12 - *
2437 (Av) 96.29 - *
v 4874 (PK) 55.07 74.00 -18.93
Mid 4874 (Av) 41.16 54.00 -12.84
7311 (Pk) 58.29 74.00 -15.71
7311 (Av) 46.45 54.00 -7.55
H 2437 (Pk) 107.89 - *
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2437 (Av) 102.21 - *
4874 (PK) 60.69 74.00 -13.31
4874 (Av) 47.83 54.00 -6.17
7311 (Pk) 60.62 74.00 -13.38
7311 (Av) 50.55 54.00 -3.45
2462 (Pk) 102.47 - *
2462 (Av) 94.67 - *
2483.5 (Pk) 52.88 74.00 -21.12
v 2483.5 (Av) 41.43 54.00 -12.57
4924 (Pk) 54.37 74.00 -19.63
4924 (Av) 40.76 54.00 -13.24
7386 (Pk) 57.67 74.00 -16.33
] 7386 (Av) 45.34 54.00 -8.66
High 2462 (PK) 106.62 - *
2462 (Av) 100.28 - *
2483.5 (Pk) 62.76 74.00 -11.24
H 2483.5 (Av) 51.47 54.00 -2.53
4924 (Pk) 59.56 74.00 -14.44
4924 (Av) 46.55 54.00 -7.45
7386 (Pk) 59.89 74.00 -14.11
7386 (Av) 49.57 54.00 -4.43
G Mode: 6Mbps
Channel | Polarization Fr?&llj_'ezr;cy ETASBSL%A?)V el ( dlég{]/'/tm) Margin (dB)
2390 (Pk) 60.76 74.00 -13.24
2390 (Av) 42.74 54.00 -11.26
2412 (PK) 95.48 - *
v 2412 (Av) 86.58 - *
4824 (Pk) 50.15 74.00 -23.85
4824 (Av) 36.21 54.00 -17.79
7236 (Pk) 55.21 74.00 -18.79
Low 7236 (Av) 42.98 54.00 -11.02
2390 (Pk) 70.12 74.00 -3.88
2390 (Av) 51.14 54.00 -2.86
2412 (Pk) 104.40 - x
H 2412 (Av) 96.38 - *
4824 (Pk) 59.68 74.00 -14.32
4824 (Av) 45.22 54.00 -8.78
7236 (PK) 60.21 74.00 -13.79
7236 (Av) 46.89 54.00 -7.11
Mid \Y 2437 (PK) 100.25 - *
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2437 (Av) 91.89 - *
4874 (PK) 50.93 74.00 -23.07
4874 (Av) 37.98 54.00 -16.02
7311 (Pk) 57.28 74.00 -16.72
7311 (Av) 44.98 54.00 -9.02
2437 (Pk) 108.52 - *
2437 (Av) 99.78 - *
H 4874 (PK) 61.22 74.00 -12.78
4874 (Av) 46.89 54.00 -7.11
7311 (Pk) 61.78 74.00 -12.22
7311 (Av) 48.84 54.00 -5.16
2462 (Pk) 95.24 - *
2462 (Av) 85.59 - *
2483.5 (Pk) 62.37 74.00 -11.63
v 2483.5 (Av) 44.10 54.00 -9.90
4924 (PK) 48.38 74.00 -25.62
4924 (Av) 36.58 54.00 -17.42
7386 (PK) 56.88 74.00 -17.12
High 7386 (Av) 42.69 54.00 -11.31
2462 (Pk) 104.23 - *
2462 (Av) 95.46 - *
2483.5 (Pk) 71.17 74.00 -2.83
H 2483.5 (Av) 53.17 54.00 -0.83
4924 (PK) 58.59 74.00 -15.41
4924 (Av) 44.58 54.00 -9.42
7386 (PK) 59.89 74.00 -14.11
7386 (Av) 46.58 54.00 -7.42
N Mode: MCSO
Channel | Polarization Fr?&lﬁezr)]cy En(](ljs';:ﬁ?/rf)v el ( dlB_LT/I/tm) Margin (dB)
2390 (Pk) 62.50 74.00 -11.50
2390 (Av) 43.26 54.00 -10.74
v 2412 (Pk) 94.20 - *
2412 (Av) 85.56 - *
4824 (Pk) 50.10 74.00 -23.90
Low 4824 (Av) 37.89 54.00 -16.11
2390 (Pk) 70.91 74.00 -3.09
2390 (Av) 51.09 54.00 -2.91
H 2412 (Pk) 103.63 - *
2412 (Av) 95.11 - *
4824 (PK) 55.69 74.00 -18.31

Test Report No.: 19660127 001 Date: 08.12.2014 Page 110 of 119



www.tuv.com

A TUVRheinland®

4824 (Av) 44.58 54.00 -9.42
2437 (Pk) 100.26 - *
v 2437 (Av) 91.56 - *
4874 (Pk) 53.42 74.00 -20.58
Mid 4874 (Av) 41.03 54.00 -12.97
2437 (Pk) 108.49 - *
H 2437 (Av) 99.51 - *
4874 (Pk) 60.68 74.00 -13.32
4874 (Av) 47.68 54.00 -6.32
2462 (Pk) 92.44 - *
2462 (Av) 83.22 - *
v 2483.5 (Pk) 61.37 74.00 -12.63
2483.5 (Av) 42.84 54.00 -11.16
4924 (Pk) 50.29 74.00 -23.71
High 4924 (Av) 37.89 54.00 -16.11
2462 (Pk) 102.71 - *
2462 (Av) 93.75 - *
H 2483.5 (Pk) 70.95 74.00 -3.05
2483.5 (Av) 52.96 54.00 -1.04
4924 (Pk) 57.45 74.00 -16.55
4924 (Av) 44.69 54.00 -9.31
ZigBee:
Channel Polarization Fr?&llj_'ezr;cy ETASBSL%A?)V el ( dlég{]/'/tm) Margin (dB)
2390 (Pk) 52.34 74 -21.66
2390 (Av) 31.06 54 -22.94
2405 (Pk) 104.41 * -
v 2405 (Av) 99.61 * -
4810 (PK) 55.09 74 -18.91
4810 (Av) 47.98 54 -6.02
7215 (Pk) 58.45 74 -15.55
Low 7215 (Av) 47.44 54 -6.56
2390 (Pk) 52.51 74 -21.49
2390 (Av) 40.72 54 -13.28
2405 (Pk) 107.6 * -
H 2405 (Av) 103.85 * -
4810 (PK) 58.74 74 -15.26
4810 (Av) 53.34 54 -0.66
7215 (Pk) 57.82 74 -16.18
7215 (Av) 46.37 54 -7.63
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4880 (Pk) 54.39 74 -19.61
v 4880 (Av) 46.78 54 -7.22
7320 (PK) 58.49 74 -15.51
Mid 7320 (Av) 46.7 54 -7.3
4880 (Pk) 58.22 74 -15.78
H 4880 (Av) 51.39 54 -2.61
7320 (PK) 61.78 74 -12.22
7320 (Av) 51.86 54 -2.14
2480 (PK) 103.67 * -
2480 (Av) 98.95 * -
2483.5 (Pk) 55.1 74 -18.9
v 2483.5 (Av) 41.45 54 -12.55
4960 (Pk) 54.99 74 -19.01
4960 (Av) 47.81 54 -6.19
7440 (PK) 59.54 74 -14.46
High 7440 (Av) 49.08 54 -4.92
2480 (PK) 107.53 * -
2480 (Av) 103.63 * -
2483.5 (Pk) 61.92 74 -12.08
H 2483.5 (Av) 50.17 54 -3.83
4960 (Pk) 58.87 74 -15.13
4960 (Av) 52.15 54 -1.85
7440 (PK) 60.02 74 -13.98
7440 (Av) 49.59 54 -4.41
Bluetooth LE:
Channel | Polarization Fr?&llj_'ezr)]cy En(](ljs';:ﬁ?/rf)v el ( dlB_LT/I/tm) Margin (dB)
2390 (Pk) 42.98 74 -31.02
2390 (Av) 29.38 54 -24.62
v 2402 (Pk) 102.03 * -
2402 (Av) 93.81 * -
4804 (PK) 52.00 74 -22.00
Low 4804 (Av) 39.52 54 -14.48
2390 (PK) 48.37 74 -25.63
2390 (Av) 33.15 54 -20.85
H 2402 (PK) 107.47 * -
2402 (Av) 99.97 * -
4804 (Pk) 54.04 74 -19.96
4804 (Av) 42.24 54 -11.76
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v 4884 (Pk) 50.54 74 -23.46
Mid 4884 (Av) 36.37 54 -17.63
H 4884 (Pk) 50.41 74 -23.59
4884 (Av) 36.35 54 -17.65
2480 (PK) 101.47 * -
2480 (Av) 93.29 * -
2483.5 (Pk) 49.34 74 -24.66
v 2483.5 (Av) 33.37 54 -20.63
4960 (Pk) 51.49 74 -22.51
4960 (Av) 38.53 54 -15.47
7440 (PK) 57.75 74 -16.25
i 7440 (Av) 45.28 54 -8.72
High
2480 (PK) 107.51 * -
2480 (Av) 100.06 * -
2483.5 (Pk) 50.4 74 -23.6
H 2483.5 (Av) 35.31 54 -18.69
4960 (Pk) 54.98 74 -19.02
4960 (Av) 43.03 54 -10.97
7440 (PK) 60.64 74 -13.36
7440 (Av) 48.28 54 -5.72
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Conducted Emission Test on A.C. Power Line Section 15.207
Result Pass

Test Specification : FCC Part 15 Section 15.207

Test Method : ANSI C63.4-2009

Testing Location : Screened room

Measurement Bandwidth : 9kHz

Frequency Range : 150kHz — 30MHz

Supply Voltage : 120VAC,60Hz

Limit of section 15.207

Frequency of QP Limit AV Limit
emission
(MH2z) (dBuv) (dBpV/m)
0.15-0.5 66 — 56* 56 — 46*
0.5-5 56 46
5—30 60 50

* Decreases with the logarithm of the frequency
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@ REW 9 kBz
MT 20 me

Att 10 dB AUTC PREARMFE ON

aeav | 1 MEz 10 MHz
SGL
=70
Tsc| B oop
2 av Feo
CLEWR I D=
Tecl B oAV
—50
~]
40 !|
| 6DB
—30 AC

-0

150 kHz 30 MHz
Line Graph
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EDIT PEA¥E LIST

(Final Measurement Results)

Tracel: FCC B QP

Tracel: FCC B AV

Trace3: -——-

TRACE LEVEL dJdBnpv DELTA LIMIT dB
2 Average 31.15 L1 -14.84
1 Quasi FPeak 558 kH=z 31.08 L1 -24.91
2 Average 1.118 MH=z 9.66 L1 -36.33
2 Average 1.674 MH=z 5.56 L1l -36.43
1 ©Quasi Feak 1.118 MH=z 14.63 L1 -41.37
1 puasi Feak 1.674 MH=z 14.57 L1 -41.42
Line: Table
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® REW O kHz
MT 20 ms

Att 10 dB AUTO PREAMP ON

aswv | 1 MHz 10 MHz
SGL
-7 0
s e
2 AV |e0
CLRWR \\*\_ e
[Tec B 2V
-50
—]
\\
-4 0
6DB

-0

150 kH= 30 MH=

Neutral: Graph
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EDIT PEAE LIST (Final Measurement Results)

Tracel: FCC B QP
TraceZ: FCC B AV
Trace3: -
TRACE LEVEL dBuwv DELTA LIMIT dB
2 Average s 11.1%5 7 -34.84
2 Average 1.158 MH=z 9.77 I -36.22
Z Average 1.738 MH=z 9.41 I -36.58
1 Quasi Peak 582 kH=z 16.28 i) -39.72
1 Quasi Peak 1.158 MH=z 14.69 I -41.30
1 Quasi Peak 1.738 MH=z 14.61 ¥ -41.39

Neutral: Line
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Power level Settings used during testing:

Channels
Data Rate . ;
Mode (Mbps) Low Mid High
1 14 19 14
802.11 b
11 14 19 17
6 10 19 10
802.11g 24 10 19 10
54 10 19 10
MCSO0 9 19 9
802.11n MCS4 9 19 9
MCS7 9 19 9
1 15 15 15
2 15 15 15
Bluetooth
3 15 15 15
LE 15 15 15
Zigbee 250kbps 14 14 12
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