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Test Result Summary

Clause Test Item Result

FCC 15.247(b) (3) Maximum conducted (average) output power Pass
FCC 15.247(a) (2) DTS Bandwidth Pass
FCC 15.247(e) Maximum Power Spectral Density Pass
FCC 15.247(d) Emissions in non-restricted frequency bands Pass
FCC 15.209/ FCC Spurious Radiated Emissions and Restricted Bands =

X ass
15.205 of Operation
ECC 15.207 Conducted Emissions on a.c Power Lines N/A*

Note: Conducted measurements are done according to the procedure given in KDB N0o558074
D01 DTS Meas Guidance v03r05 & 662911 D01 Multiple Transmitter Output vO2r01.

* - > Device exclusively used in vehicle only, It will operates on vehicle battery & internal back up
battery only.
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Equipment Manufacturer Model Serial Calibration Periodicit Used for
quip Name Number Due Date y Test Items
EMI Test Receiver Rohde & ESU 40 100288 023.11.2016 |  Yearly
Schwarz
Broadband Frankonia ALX-4000 | ALX4000- 1 g 042016 Yearly
Antenna 806
A‘X“’te Loop Frankonia LAX-10 | LAX-10-800 | 22.12.2016 Yearly | Spurious
. drlgen:;a't_| Radiated
roadband Horn Frankonia HAX-18 HAX18-802 | 14.03.2017 Yearly | Emissions
Antenna
Emission Horn ETS Lindgren 116706 00107323 | 02.11.2016 Yearly
Antenna
Anechoic Chamber Frankonia - - - -
Spectrum Analyser Agilent E4407B | US41192772 | 23.04.2017 Yearly Antenna -
Technologies Port
. Rohde & Conducted
Signal Analyzer Schwarz FSV7 101644 07.12.1016 Yearly Tests

Testing Facilities:

1) TUV Rheinland (India) Private Limited
108 , Beside ISBR Business School,
Electronic city Phase |
Bangalore - 560 100.
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General Product Information

Product Function and Intended Use
Sentinel HDx unit is a Dual Camera Event Recorder and will be installed on the windshield of the vehicle.

This product is going to be installed inside the vehicles like cars, truck, taxi etc.

Ratings and System Details

Frequency Range 2400MHz — 2480MHz
No. of channel Refer page 5 of 164
. 5MHz — Wi-Fi

Channel Spacing >MHz — BT LE
802.11b 14.82 dBm / 30.338mW
802.11g 12.74 dBm / 18.793mW
802.11nHT40 13.33dBm / 21.527mW
Bluetooth LE -2.49 dBm / 0.563mW

802.11b: 1,2, 5.5,11 Mbps

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

802.11a: 6,9, 12, 18, 24, 36, 48, 54 Mbps
802.11nHT20,HT40 : MCSO — MCS7 — MCS15 -> refer page 5
of 184

BT LE — 1 Mbps

802.11b: DSSS with CCK

Modulation 802.11g: OFDM with BPSK, QPSK, 16-QAM, 64-QAM
802.11n: OFDM with BPSK, QPSK, 16-QAM, 64-QAM

Number of antenna Refer Table 1

Data Rate

Antenna Gain and Antenna
type

Supply Voltage

Refer Table 1

9-17VDC from vehicle Battery & Internal Back-up Battery
Voltage: 3.0V to 4.2V DC

Operational : -10°C to +50° C

Storage : -20°C to +60° C

Environmental Condition

802.11n Mode data rate
802.11nHT20: 6.5, 13, 19.5, 26, 39, 52, 58.5,65, 13, 26, 39, 52, 78, 104,117 & 130 Mbps
802.11nHT40: 13.5, 27, 40.5, 54, 81, 108, 121.5, 135, 27, 54, 81, 108, 162, 216, 243, 270 Mbps

Test Conditions:
Supply Voltage: 12VDC form vehicle Battery & Internal Battery 3.0 -4.2VDC

Environmental conditions:
Temperature: +25°C RH: 62%
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Test Set-up and Operation Mode
Principle of Configuration Selection

Transmission was enabled with continuous transmission on low, mid and high channel.

Test Operation and Test Software
Test software (Labtool) was used to enable the continuous transmission, 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.

Antenna Port measurements are performed on the following paths

Path A — J7 Connector —ANT1
Path B — J8 Connector — ANT2

Bluetooth (EDR+BDR) & Bluetooth LE will transmit only on ANT2 & Wi-Fi (IEEE802.11abgnHT20/HT40)
will transmit on both ANT1 & ANT2.
Product also has GPS functionality with operating frequency 1575.42MHz

Sample used for testing as identified with below number.
Sample Serial N0.12

Sample Serial N0.13

List of Antenna: Table 1

Manufacturer Antenna Type Antenna Part No. Operatlr(lgHFS:quency
TAIYO YUDEN Multilayer Monopole Antenna AH 104N2450D1 24&5
Laird External Two-Way Radio Antenna WTS 2450 248&5

Test Report No.: 19660221 001 Date: 27.04.2016 Page 6 of 184



A TUVRheinland®

www.tuv.com

List of Centre Frequencies: Table 2

Frequency Band Channel Frequency
Channel No.
(MHz) (MHz)
1 2412
2 2417
3 2422
4 2427
2400 - 2483.5 5 432
(20MHz Bandwidth)_ 6 2437
Wi-Fi 7 2437
8 2447
9 2452
10 2457
11 2462
3 2422
4 2427
5 2432
2400 — 2483.5 6 2437
(40MHz Bandwidth)_Wi-Fi 7 2437
8 2447
9 2452
10 2457
0 2402
1 2404
2 2406
3 2408
2400 — 2483.5 18 2438
(2MHz Bandwidth) BT LE 19 2440
20 2437
36 2474
37 2476
38 2478
39 2480
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Test Methodology

Radiated Emission Test

The radiated emission measurement was performed according to the procedures in ANSI C63.10-2013.
The equipment under test (EUT) was placed at the middle of the 80 cm high turntable for below 1GHz &
1.5m height for above 1GHz measurement, 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
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Test Results

Maximum Average Conducted Output Power Section 15.247(b) (3)
Result Pass
Test Specification FCC Part 15 Subpart C
Measurement Bandwidth (RBW) 1MHz
Detector Function Average
Requirement <1 watt (30dBm).

Test Method:

EUT 6dB Attenuator Spectrum Analyzer

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

Test Result: Wi-Fi
Test Results for Path A

Attenuator (6dB) + cable loss (1dB) = 7dB Considered in the test result

IEEE 802.11b
Data Rate Channel Average Average
(Mbps) Frequency Power Power
(MHz) (dBm) (mW)
2412 10.09 10.21
1 2437 10.96 12.47
2462 10.65 11.61
2412 10.75 11.89
11 2437 11.11 12.91
2462 11.54 14.26
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Ch Freg 2412 GHz Trig Fres

Channel Power Averages: 100

Ref 10 dBm Atten 15 dB
#Awvg | i
Log S —]
10 — T ~
dB/ [ 7 ~
Offst
[
dB
Center 2.412 GHz Span 20 MHz
#Res BW 1 MHz #VBW 3 MH=z Sweep 19.98 ms (1000
Zhannel Power Fower Spectral Density
10.09 dBm /13.4500 MHz -61.20 dBm/Hz
Data rate: 1 Mbps Channel Frequency: 2412 MHz
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Channel Power Averages: 100
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Data rate: 1 Mbps Channel Frequency: 2437 MHz
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Ch Freg

Channel Power

Averages: 100

Ref 10 dBm
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#lvg

“\-.-l""f'_
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-60.63 dBm/Hz

Data rate: 1 Mbps

Channel Frequency: 2462 MHz

Ch Fregq

Channel Power

2.412 GHz

Trig Free
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o
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-60.51 dBm/Hz

Data rate: 11 Mbps

Channel Frequency: 2412 MHz

Test Report No.: 19660221 001

Date: 27.04.2016

Page 11 of 184



www.tuv.com

A_ TUVRheinland®

Ch Freg
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Data rate: 11

Mbps

Channel Frequency: 2462 MHz
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IEEE 802.11g
Dstarste | ogloncy | ‘Powst | Power
(MHz) (dBm) (mWw)
2412 9.13 8.18
6 2437 9.17 8.26
2462 8.83 7.64
2412 8.99 7.93
24 2437 9.2 8.32
2462 9.47 8.85
2412 8.84 7.66
54 2437 9.25 8.41
2462 9.38 8.67

Ch Freg 2412 GHz Trig  Free
Channel Power Averages: 100 -
Ref 10 dBm Atten 15 dB
#Bwq
L AT T T
0 7 ~
7 ",
dB/ ~ T
7
dB
Center 2.412 GHz Span 25 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
Channel Power Fower Spectral Density
9.13dBm /16.4000 MHz -63.02 dBm/Hz
Data rate: 6 Mbps Channel Frequency: 2412 MHz

Test Report No.: 19660221 001 Date: 27.04.2016 Page 13 of 184



A_ TUVRheinland®

www.tuv.com

Zh Fr'Eeq 2. SHz T”g Free
Channel Power Averages: 100 -
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7
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Zhannel Power Fower Spectral Density
9.17 dBm /16.4000 MHz -62.98 dBm/Hz
Data rate: 6 Mbps Channel Frequency: 2437 MHz

“H = Trig  Free
Channel Power Averages: 100 -
Ref 10 dBm Atten 15 dB
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- 7 ~
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dB/ ~ T
[)
dB
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Channel Power Fower Spectral Density
8.83 dBm /16.4000 MHz -63.32 dBm/Hz
Data rate: 6 Mbps Channel Frequency: 2462 MHz
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M T 2 : Trig  Free
Channel Power Averages: 100 -
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il N
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[
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Channel Power Fower Spectral Density
9.47 dBm /16.4000 MHz -62.68 dBm/Hz
Data rate: 24 Mbps Channel Frequency: 2462 MHz

Ch Freq 2412 GHz Trig  Free
Channel Power Averages: 100 -
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- Z ~
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7
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Channel Power Fower Spectral Density
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Data rate: 54 Mbps Channel Frequency: 2412 MHz
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Ch Freg

Channel Power

Trig Free
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Data rate: 54 Mbps

Channel Frequency: 2437 MHz

Ch Freq 2462 GHz

Channel Power

Trig Free
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Ref 10 dBm Atten 15 dB
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Log il

—

sr— S—

e e |

10 ra

dB/ el

Offst [

7

dB

Center 2.462 GHz
#Res BW 1 MHz

Channel Fower

#VBW 3 MHz Sweep 19.98 ms (1000

Fower Spectral Density

9.38 dBm /16.4200 MHz

Span 25.03 MHz

-62.7/7 dBm/Hz

Data rate: 54 Mbps

Channel Frequency: 2462 MHz
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IEEE802.11nHT20

Data Rate Channel Average Average
(Mbps) Frequency Power Power
(MHz) (dBm) (mWw)
2412 8.63 7.29
MCSO0 2437 9.20 8.32
2462 9.03 8.00
2412 8.33 6.81
MCS7 2437 8.98 7.91
2462 9.85 9.66
2412 8.31 6.78
MCS15 2437 8.99 7.93
2462 9.63 9.18

Ch Freq

Channel Power

Ref 10 dBm

#hAvg
Log
10
dB/
Offst
7

dB

Atten 15 dB

Trig

Free

Averages: 100 -

et

h—

Center 2.412 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 26.83 MHz

Sweep 19.98 ms (1000

Channel Power

8.63dBm [/17.6000 MHz

Fower Spectral Density

-63.83 dBm/Hz

Data Rate: MCSO

Channel Frequency: 2412 MHz
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Ch Freg 2 5H 2 Trig  Free
Channel Power -
Ref 10 dBm Atten 15 dB
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S
dB/ T,
Offst W ]
7
dB
Center 2.437 GHz Span 26.83 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
Zhannel Power Fower Spectral Density
9.20dBm [/17.6000 MHz -63.26 dBm/Hz
Data Rate: MCSO Channel Frequency: 2437 MHz
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Channel Power FPower Spectral Density
9.03dBm /17.6000 MHz -63.42 dBm/Hz
Data Rate: MCSO Channel Frequency: 2462 MHz
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7
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Channel Power Fower Spectral Density
8.33dBm /17.6000 MHz -64.12 dBm/Hz
Data Rate: MCS7 Channel Frequency: 2412 MHz
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8.98 dBm /17.6000 MHz -63.48 dBm/Hz
Data Rate: MCS7 Channel Frequency: 2437 MHz
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Ch Freg 2 7 Trig Free
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Data Rate: MCS15 Channel Frequency: 2412 MHz
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9.63 dBm [/17.6000 MHz -62.83 dBm/Hz

Data Rate: MCS15 Channel Frequency: 2462 MHz
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IEEE802.11n HT40
Pata Rate Frequency | Pomer | Power
(MHz) (dBm) (mW)
2422 9.31 8.53
MCSO0 2442 9.45 8.81
2457 6.50 4.47
2422 7.00 5.01
65 2442 9.10 8.13
2457 7.11 5.14
2422 6.72 4.70
130 2442 9.73 9.40
2457 10.28 10.67

Ch Freq 2422 GHz

Channel Power

Ref 10 dBm Atten 15 dB

#lwg

1|_I;-,g J‘r,--—---- e, | s \‘\

K

dB/ i N

7

dB

Center 2.422 GHz Span 50 MHz

#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
_hannel Power Fower Spectral Density
9.31 dBm /36.1500 MHz -66.27 dBm/Hz

Data Rate: MCSO Channel Frequency: 2422 MHz
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ChFreg 2 - Tig  Free
Channel Power Averages: 100 -
Ref 10 dBm Atten 15 dB
#Avg
Log 4 — 8 P s B i
10 d 5
dB/ <
Offst |’ in ]
T
dB
Center 2.442 GHz Span 50 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
Channel Power Fower Spectral Density
9.45dBm /36.1500 MHz -66.13 dBm/Hz
Data Rate: MCSO Channel Frequency: 2442 MHé

Ch Freg
Channel Power Averages: 100
Ref 10 dBm Atten 15 dB
#Avwg
L el = —_— ey
1111“l / hd 5
4 *
dB/ 4
Offst =’ e
7
dB
Center 2.457 GHz Span 50 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
iZhannel Power Fower Spectral Density
6.590 dBm /36.1500 MHz -69.08 dBm/Hz
Data Rate: MCSO Channel Frequency: 2457 MHz
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Ch Freg ; Trig  Free
Channel Power Averages: 100 -
Ref 10 dBm Atten 15 dB
#hAvyg
Ln SELWE S e ol
0 7 N
I,
dB/ 7 RN
Offst oo’ S
7
dB
Center 2.422 GHz Span 50 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
Channel Power Fower Spectral Density
7.00 dBm /36.2500 MHz -68.59 dBm/Hz
Data Rate: MCS7 Channel Frequency: 2422 MHz

Ch Freqg 2442 GHz Trig  Free
Channel Power Averages: 100 -
Ref 10 dBm Atten 15 dB
#lvyg
Log 4 it Wi Pl s St st ot
10 .ff \\
£ .,
dB/ et .
Offst
7
dB
Center 2.442 GHz Span 50 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
Zhannel Power Fower Spectral Density
9.10dBm /36.2500 MHz -66.49 dBm/Hz
Data Rate: MCS7 Channel Frequency: 2442 MHz
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Ch Freq

Channel Power

Trig  Free

Ref 10 dBm

Averages: 100 -

Atten 15 dB

#hvg

Log

P e ol

10 F

dB/ 7

Offst |——"

7
dB

Center 2.457 GHz
#Res BW 1 MHz

Channel FPower

#VBW 3 MHz Sweep 19.98 ms (1000

Fower Spectral Density

7.11dBm [/36.2500 MHz

Span 30 MHz

-68.48 dBm/Hz

Data Rate:

MCS7

Channel Frequency: 2457 MHz

Ch Freg

2.422 GHz

Trig  Free

Channel Power

Ref 10 dBm

Averages: 100 -

Atten 15 dB

#Avg

Log ==

10

dB/ 7

Offst ..

7

dB

Center 2.422 GHz
#Res BW 1 MHz

Channel Fower

#VBW 3 MHz

Fower Spectral Density

6.72dBm [/36.3000 MHz

Span 50 MHz
Sweep 8§ ms {401

-68.88 dBm/Hz

Data Rate:

MCS15

Channel Frequency: 2422 MHz

Test Report No.: 19660221 001
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Ch Freq 2442 GHz Trig  Free
Channel Power Averages: 100 -
Ref 10 dBm Atten 15 dB
#Avyg
Log ] I et oot s LA eSO
10 Vi ™
o [,
dB/ I B
Offst
7
dB
Center 2.442 GHz Span 50 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 8 ms (401
iZhannel Fower Fower Spectral Density
9.73dBm /36.3000 MHz -65.87 dBm/Hz
Data Rate: MCS15 Channel Frequency: 2442 MHz

Ch Freg 2 . Trig  Free
Channel Power Averages: 100 -
Ref 10 dBm Atten 15 dB
#Mvg
Log S ot i ey T ! LU
10 |~ i
KL [,
dB/ A e
Offst
7
dB
Center 2.457 GHz Span 50 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 8 ms (401
Zhannel Power FPower Spectral Density
10.28 dBm /36.3000 MHz -65.32 dBm/Hz
Data Rate: MCS15 Channel Frequency: 2457 MHz
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Test Results for Path B

Attenuator + cable loss = 7dB Considered in the test result

IEEE802.11b
Data Rate Channel Average Average
(Mbps) Frequency Power Power
(MH2) (dBm) (mW)
2412 10.87 12.22
1 2437 12.31 17.02
2462 11.92 15.56
2412 11.61 14.49
11 2437 11.84 15.28
2462 12.07 16.11

Ch Freq

Channel Power

2.412 GHz

Ref 10 dBm Atten 15 dB
#Avyg — Y [— .
Lﬂg — Lt " _‘-H"\----—-.
[~ T
1u f..-- '\.._‘\\‘\‘L
dB/ [~ ™
Offst
7
dB
Center 2.412 GHz Span 20 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000

Channel Power

10.87 dBm /13.4300 MHz

Fower Spectral Density

-60.41 dBm/Hz

Data rate: 1 Mbps

Channel Frequency: 2412 MHz

Test Report No.: 19660221 001

Date: 27.04.2016
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Ch Freg 2 ; Trig  Free
Channel Power -
Ref 10 dBm Atten 15 dB
#Avg
Log e A Y R
s a A
1“ "'J_..— T ¥ "“-.H
dB/ ,—-’ S
offst | ./ KN
7 s "
dB
Center 2.437 GHz Span 20.06 MHz
#Res BW 100 kHz #VBW 1 MHz Sweep 19.98 ms (1000
Zhannel Power Fower Spectral Density
12.31 dBm /13.4700 MHz -58.98 dBm/Hz
Data rate: 1 Mbps Channel Frequency: 2437 MHz

Ch Freg 2462 GHz Trig  Free
Channel Power Averages: 100 -
Ref 10 dBm Atten 15 dB
# e I —
LM e T~
og — ]
10 /"’ ""‘-\
dBf |7 =]
Offst
7
dB
Center 2.462 GHz Span 20 MHz
#Res BW 1 MHz H#VBW 3 MHz Sweep 19.98 ms {1000
Channel Fower FPower Spectral Density
11.92 dBm /13.4700 MHz -59.37 dBm/Hz
Data rate: 1 Mbps Channel Frequency: 2462 MHz
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Ch Freq

Channel Power

Trig  Free

Ref 10 dBm

Averages: 100 -

Atten 15 dB

#hvg

|

Log -

10 f,»f’

dB/

Offst

7

dB

Center 2.412 GHz
#Res BW 1 MHz

Span 20 MHz

#VBW 3 MHz Sweep 19.98 ms (1000

Channel Power

Fower Spectral Density

11.61 dBm /13.4700 MHz

-59.69 dBm/Hz

Data rate: 11 Mbps

Channel Frequency: 2412 MHz

Channel Power

Averages: 100

Ref 10 dBm

Atten 15 dB

#hvg

P

[

Log

10 {_f"

dB/

Offst

7

dB

Center 2.437 GHz
#Res BW 1 MHz

Span 20 MHz

#VBW 3 MHz Sweep 19.98 ms (1000

Channel Fower

Fower Spectral Density

11.84 dBm /13.3500 MHz

-59.42 dBm/Hz

Data rate: 11 Mbps

Channel Frequency: 2437 MHz

Test Report No.: 19660221 001
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Ch Freq

Channel Power Averages: 100

Ref 10 dBm Atten 15 dB
#Avg =

Log e

_"_',..r """L-,M
10 e
dB/ -]
Offst
[)
dB

Center 2.462 GHz
#Res BW 1 MHz

Span 20 MHz

#VBW 3 MHz Sweep 19.98 ms (1000

Zhannel Power

12.07 dBm /13.3500 MHz

Fower Spectral Density

-59.19 dBm/Hz

Data rate: 11 Mbps Channel Frequency: 2462 MHz

IEEE802.119
PHaRse | ogloncy | Powst | Power

(MHz) (dBm) (mW)

2412 9.06 8.05

6 2437 9.12 8.17
2462 9.5 8.91

2412 8.83 7.64

24 2437 9.28 8.47
2462 9.82 9.59

2412 9.16 8.24

54 2437 9.95 9.89
2462 10.05 10.12
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Ch Freg 2. ZHz Trig  Free
Channel Power Averages: 100 -
Ref9 dBm Atten 15 dB
#Avg |
L 1] *"' T
bz ~
10 [ =
dB/
Offst
7
dB
Center 2.412 GHz Span 20 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
iZhannel Power Fower Spectral Density
9.06 dBm /16.4000 MHz -63.09 dBm/Hz
Data rate: 6 Mbps Channel Frequency: 2412 MHz

Ch Freg 2437 GHz

Channel Power Averages: 100

Ref9 dBm Atten 15 dB
#Avyg
- [T
Il ~
,.1" =
dB/
Offst
7
dB
Center 2.437 GHz Span 20 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
Zhannel Power Fower Spectral Density
9.12dBm /16.4000 MHz -63.03 dBm/Hz
Data rate: 6 Mbps Channel Frequency: 2437 MHz
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Ch Freg ; Trig  Free
Channel Power Averages: 100 -
Ref9 dBm Atten 15 dB
#Avg —

L A T
S =~
10 [ -.

dB/

Offst

T

dB

Center 2.462 GHz Span 20 MHz

#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
Channel Power Fower Spectral Density
9.50 dBm /16.4000 MHz -62.65 dBm/Hz

Data rate: 6 Mbps Channel Frequency: 2462 MHz

Ch Freq

Channel Power Averages: 100

Ref 10 dBm Atten 15 dB
#hAvg
.-"‘" ==
dB/
Offst
7
dB
Center 2.412 GHz Span 20 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms {1000
iZhannel Poweer Fower Spectral Density
8.83dBm /16.4200 MHz -63.32 dBm/Hz
Data rate: 24 Mbps Channel Frequency: 2412 MHz
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Ch Freq

Channel Power

Trig  Free

Ref 10 dBm Atten 15 dB

Averages: 100 -

#hvg

Log S

10 "

dB/

Offst

7

dB

Center 2.437 GHz
#Res BW 1 MHz

Channel FPower

#VBW 3 MHz Sweep 19.98 ms (1000

Fower Spectral Density

9.28 dBm /16.4200 MHz

Span 20 MHz

-62.87 dBm/Hz

Data rate: 24 Mbps

Channel Frequency: 2437 MHz

Ch Freq

Channel Power

Trig  Free

Averages: 100

Ref 10 dBm Atten 15 dB

#hvg

Log =

10 [

dB/

Offst

7

dB

Center 2.462 GHz
#Res BW 1 MHz

Channel Fower

#VBW 3 MHz Sweep 19.98 ms (1000

Fower Spectral Density

9.82dBm /16.4200 MHz

Span 20 MHz

-62.33 dBm/Hz

Data rate: 24 Mbps

Channel Frequency: 2462 MHz

Test Report No.: 19660221 001
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Ch Freg iHz Trig  Free
Channel Power Averages: 100 -
Ref 10 dBm Atten 15 dB
#hvg i S IS S S S
Log Ll Che,
d N
10 [ =]
dB/
Offst
7
dB
Center 2.412 GHz Span 20 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
iZhanngl Power Fower Spectral Density
9.16 dBm /16.4200 MHz -63.00 dBm/Hz
Data rate: 54 Mbps Channel Frequency: 2412 MHz

Ch Freg 2437 Trig  Free
Channel Power Averages: 100
Ref 10 dBm Atten 15 dB
#Mvg I
L il "

S S
10 = ~{|
dB/

Offst

7

dB

Center 2.437 GHz Span 20 MHz

#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms {1000
iZhannel Power Fower Spectral Density

9.95dBm /16.4200 MHz -62.20 dBm/Hz
Data rate: 54 Mbps Channel Frequency: 2437 MHz
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Ch Freg Trig  Free

Channel Power

Averages: 100 -

Ref 10 dBm
#hvg
Log el
10 [ =
dB/
Offst
T

dB

Atten 15 dB

Center 2.462 GHz
#Res BW 1 MHz

Span 20 MHz

#VBW 3 MHz Sweep 19.98 ms (1000

Channel Fower

10.05 dBm /16.4200 MHz

Fower Spectral Density

-62.10 dBm/Hz

Data rate: 54 Mbps Channel Frequency: 2462 MHz

IEEE802.11nHT20
Pata Rate Frequency | Pomer | Power
(MHz) (dBm) (mW)
2412 9.2 8.32
MCSO0 2437 9.64 9.20
2462 9.46 8.83
2412 8.94 7.83
MCS7 2437 9.6 9.12
2462 9.74 9.42
2412 9.42 8.75
MCS15 2437 9.51 8.93
2462 9.38 8.67
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Ch Freg 2.4 ; Trig  Free
Channel Power -
Ref 10 dBm Atten 15 dB
#hAg ]
Lﬂg = I, pamn PRI NSy, p —'—"""""""""""”"""""'_—-m\\\
10
dB/
Offst
7
dB
Center 2.412 GHz Span 20 MHz
#Res BW 1 MHz #VBW 3 MH:z Sweep 19.98 ms (1000
Zhannel Fower Fower Spectral Density
9.20dBm /17.6500 MHz -63.27 dBm/Hz
Data Rate: MCSO Channel Frequency: 2412 MHz

Ch Freg 2437 GHz Trig  Free
Channel Power Averages: 100
Ref 10 dBm Atten 15 dB
#hAvyg B E— ] : I
Lng ’r‘!f' ‘\“\'
10
dB/
Offst
7
dB
Center 2.437 GHz Span 20 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
Channel Power Fower Spectral Density
9.64 dBm /17.6500 MHz -62.83 dBm/Hz
Data Rate: MCSO Channel Frequency: 2437 MHz
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Ch Freq 2. ; Trig  Free
Channel Power Averages: 100 -
Ref 10 dBm Atten 15 dB
#Avg —
Lng = ~ [
10 . -
dB/
Offst
7
dB
Center 2.462 GHz Span 20 MHz
#Res BW 1 MHz #WVBW 3 MHz Sweep 19.98 ms (1000
Channel Power Fower Spectral Density
9.46 dBm /17.6500 MHz -63.00 dBm/Hz
Data Rate: MCSO Channel Frequency: 2462 MHz

Ch Freg 2412 GHz Trig  Free
Channel Power Averages: 100
Ref 10 dBm Atten 15 dB
#Mvg _
Lng ] et _"'"'-“—--.““
10 ~
dB/
Offst
7
dB
Center 2.412 GHz Span 20 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
iZhannel Fower Fower Spectral Density
8.94 dBm [/17.6500 MHz -63.53 dBm/Hz
Data Rate: MCS7 Channel Frequency: 2412 MHz
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Ch Freg ; GHz Trig  Free
Channel Power Averages: 100 -
Ref 10 dBm Atten 15 dB
#Avg [ ]
Log |- —
10
dB/
Offst
7
dB
Center 2.437 GHz Span 20 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
iZhannel Power Fower Spectral Density
9.60 dBm /17.6500 MHz -62.87 dBm/Hz
Data Rate: MCS7 Channel Frequency: 2437 MHz

Ch Freqg 2462 GHz Trig  Free
Channel Power Averages: 100 -
Ref 10 dBm Atten 15 dB
#lvyg N I - I I I
Log ,-"'/ ‘x\
10
dB/
Offst
7
dB
Center 2.462 GHz Span 20 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
Zhannel Power Fower Spectral Density
9.74 dBm /17.6500 MHz -62.73 dBm/Hz
Data Rate: MCS7 Channel Frequency: 2462 MHz
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Ch Freg

Channel Power

Trig  Free

Ref 10 dBm

Atten 15 dB

Averages: 100 -

#hvg

IS ST A —

Log ]

10

dB/

Offst

7

dB

Center 2.412 GHz
#Res BW 1 MHz

Channel Power

#VBW 3 MHz

Fower Spectral Density

9.42dBm [/17.6500 MHz

Sweep 19.98 ms (1000

Span 20 MHz

-63.05 dBm/Hz

Data Rate: MCS

15

Channel Frequency: 2412 MHz

Ch Freq

Channel Power

Trig Free

Ref 10 dBm

Atten 15 dB

Averages: 100 -

#hvg

—

i

Log

10

dB/

Offst

7

dB

Center 2.437 GHz
#Res BW 1 MHz

Channel Power

#VBW 3 MHz Sweep 19.98 ms (1000

Fower Spectral Density

9.51dBm /17.6500 MHz

Span 20 MHz

-62.96 dBm/Hz

Data Rate: MCS15

Channel Frequency: 2437 MHz

Test Report No.: 19660221 001
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Ch Freg ; Trig  Free
Channel Power Averages: 100 -
Ref 10 dBm Atten 15 dB
#hAvyg |
Log =7 Y I - P
=
10
dB/
Offst
7
dB
Center 2.462 GHz Span 20 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
iZhannel Power Fower Spectral Density
9.38 dBm /17.6500 MHz -63.09 dBm/Hz
Data Rate: MCS15 Channel Frequency: 2462 MHz

IEEE802.11nHT40
Dg\tﬁ) E:)t € F?ehqinennec!y AF\:c? \:vae(sJ re AF\:(()e \:vae(‘:lre
(MHz) (dBm) (mW)
2422 6.75 4.73
MCSO0 2442 9.72 9.38
2457 6.85 4.84
2422 7.79 6.01
MCS7 2442 10.19 10.45
2457 7.74 5.94
2422 7.86 6.11
MCS15 2442 10.84 12.13
2457 7.97 6.27
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Ch Freq

Channel Power

Trig  Free

Ref 10 dBm

Atten 15 dB

Averages: 100 -

#hvg

Log

10 7

dB/

Offst

7

dB

Center 2.422 GHz
#Res BW 1 MHz

#VBW 3 MHz

Channel Power

6.75dBm /36.1700 MHz

Fower Spectral Density

Sweep 19.98 ms (1000

Span 40 MHz

-68.83 dBm/Hz

Data Rate: MCSO

Ch Freq 2,442 GHz

Channel Power

Channel Frequency: 2422 MHz

Averages: 100

Ref 10 dBm

Atten 15 dB

#hvg

PN S VA PR

Log 4

10 7

dB/

Offst

7

dB

Center 2.442 GHz
#Res BW 1 MHz

Channel Power

9.72dBm /[/36.1700 MHz

#VBW 3 MHz Sweep 19.98 ms (1000

FPower Spectral Density

Span 40 MHz

-65.87 dBm/Hz

Data Rate: MCSO

Channel Frequency: 2442 MHz

Test Report No.: 19660221 001

Date: 27.04.2016

Page 42 of 184



A TUVRheinland®

www.tuv.com
Ch Freg 2457 GHz Trig  Free

Channel Power Averages: 100 -

Ref 10 dBm Atten 15 dB

#Mvg

Log Eo e P L e

10 f ‘\k

dB/

Offst

7

dB

Center 2.457 GHz Span 40 MHz

#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000

Zhannel Power Fower Spectral Density
6.85 dBm /36.1700 MHz -68.73 dBm/Hz
Data Rate: MCSO Channel Frequency: 2457 MHz

Ch Freq 2422 GHz Trig  Free

Channel Power Averages: 100

Ref 10 dBm Atten 15 dB
#Mwg
et T e e i, SV s WY
5;9 7 .
.-’l’ -‘-\
dB/ £ i
Offst o o ko]
7
dB
Center 2.422 GHz Span 50 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
Channel Power FPower Spectral Density
7.79dBm /36.1900 MHz -67.79 dBm/Hz
Data Rate: MCS7 Channel Frequency: 2422 MHz
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Ch Freg 2.442 GHz Trig  Free
Channel Power Averages: 100 -
Ref 10 dBm Atten 15 dB
#Mwg
Log AT e T e e e e
s ™
10 = .
dB/
Offst
7
dB
Center 2.442 GHz Span 40 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
iZhannel Fower Fower Spectral Density
10.19 dBm /36.1900 MHz -65.39 dBm/Hz
Data Rate: MCS7 Channel Frequency: 2442 MHz

Ch Freg 2457 GHz
Channel Power Averages: 100
Ref 10 dBm Atten 15 dB
#Mvg
Log —— i S ey | —
10 V4
7 b
dB/
Offst
7
dB
Center 2.457 GHz Span 40 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
iZhannegl Power Fower Spectral Density
/.74 dBm /[/36.1900 MHz -67.85 dBm/Hz
Data Rate: MCS7 Channel Frequency: 2457 MHz
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Ch Freg 2.422 GHz Trig  Free
Channel Power Averages: 100 -
Ref 10 dBm Atten 15 dB
#lwrg
Lﬂg e e i S eSS ----__I_.__..---"""l----'"'"s..---~-a-""'q...----"—--—--—--"‘--IL
10 i
L RN
dB/ S \
7
dB
Center 2.422 GHz Span 50 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
iZhannel Power Fower Spectral Density
7.86 dBm [/36.1500 MHz -67.71 dBm/Hz
Data Rate: MCS15 Channel Frequency: 2422 MHz

Ch Freg 2442 GHz Trig  Free
Channel Power Averages: 100 -
Ref 10 dBm Atten 15 dB
#Avg
Log A el [ T e T T
10 - S,
P, T
dB/ e o
Offst
7
dB
Center 2.442 GHz Span 50 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000
Channel Power Fower Spectral Density
10.84 dBm /36.1500 MHz -64.74 dBm/Hz
Data Rate: MCS15 Channel Frequency: 2442 MHz
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Ch Freg

Channel Power

Ref 10 dBm
#hAvyg
Lﬂg e e e ae ____.--f""\..-""\_.-—--""“-\..-—--"-"‘-“"h..
10 7 <]
dB/ 7 %,
Offst
T

dB

Atten 15 dB

Center 2.457 GHz
#Res BW 1 MHz

Span 50 MHz
Sweep 19.98 ms (1000

#VBW 3 MHz

Channel Power

7.97 dBm [/36.1500 MHz

Fower Spectral Density

-67.61 dBm/Hz

Data Rate: MCS15 Channel Frequency: 2457 MHz

Measure and sum

IEEE 802.11b
Total Total
Data Rate Channel Average Average Average | Average Limit
Frequency | Power (mW) | Power (mW) Remarks
(Mbps) (MH2) Path A Path B Power Power (dBm)
(mW) (dBm)
2412 10.21 12.22 22.43 1351 30 Pass
1 2437 12.47 17.02 29.50 14.70 30 Pass
2462 11.61 15.56 27.17 14.34 30 Pass
2412 11.89 14.49 26.37 14.21 30 Pass
11 2437 12.91 15.28 28.19 14.50 30 Pass
2462 14.26 16.11 30.36 14.82 30 Pass
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IEEE 802.11¢g
Total Total
Data Rate Channel Average Average Average | Average Limit
Frequency | Power (mW) | Power (mW) Remarks
(Mbps) (MH2) Path A Path B Power Power (dBm)
(mW) (dBm)
2412 8.18 8.05 16.24 12.11 30 Pass
6 2437 8.26 8.17 16.43 12.16 30 Pass
2462 7.64 8.91 16.55 12.19 30 Pass
2412 7.93 7.64 15.56 11.92 30 Pass
24 2437 8.32 8.47 16.79 12.25 30 Pass
2462 8.85 9.59 18.45 12.66 30 Pass
2412 7.66 8.24 15.90 12.01 30 Pass
54 2437 8.41 9.89 18.30 12.62 30 Pass
2462 8.67 10.12 18.79 12.74 30 Pass
IEEE 802.11nHT20
Total Total
Data Rate Channel Average Average Average | Average Limit
Frequency | Power (mW) | Power (mW) Remarks
(Mbps) (MH2) Path A Path B Power Power (dBm)
(mW) (dBm)
2412 7.29 8.32 15.61 11.93 30 Pass
MCSO 2437 8.32 9.20 17.52 12.44 30 Pass
2462 8.00 8.83 16.83 12.26 30 Pass
2412 6.81 7.83 14.64 11.66 30 Pass
MCS7 2437 7.91 9.12 17.03 12.31 30 Pass
2462 9.66 9.42 19.08 12.81 30 Pass
2412 6.78 8.75 15.53 11.91 30 Pass
MCS15 2437 7.93 8.93 16.86 12.27 30 Pass
2462 9.18 8.67 17.85 12.52 30 Pass
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IEEE 802.11nHT40

Channel Average Average Total Total
Data Rate 9 9 Average | Average Limit
Frequency | Power (mW) | Power (mW) Remarks
(Mbps) (MH2) Path A Path B Power Power (dBm)
(mW) (dBm)
2422 8.53 473 13.26 11.23 30 Pass
MCSO0 2437 8.81 9.38 18.19 12.60 30 Pass
2457 4.47 4.84 9.31 9.69 30 Pass
2422 5.01 6.01 11.02 10.42 30 Pass
MCS7 2437 8.13 10.45 18.58 12.69 30 Pass
2457 5.14 5.94 11.08 10.45 30 Pass
2422 4.70 6.11 10.81 10.34 30 Pass
MCS15 2437 9.40 12.13 21.53 13.33 30 Pass
2457 10.67 6.27 16.93 12.29 30 Pass
Test Result: Bluetooth LE
Attenuator (6dB) + cable loss (1dB) = 7dB Considered in the test result
F(r:ehqatjnennecly Total Power Limit Remarks
(MHz) (dBm) (dBm)
2402 -2.49 30.00 Pass
2437 -2.69 30.00 Pass
2480 -3.04 30.00 Pass
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( ] IDII I
Spectrum N
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| ———— 1
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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 Average

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 as mentioned in
KDB.

Test Method:

EUT 6dB Attenuator Spectrum Analyzer

Test Result:

Test Results for Path A
Attenuator (6dB) + cable loss (1dB) = 7dB Considered in the test result

Measure and add 10 log (NANT) dB, NANT (Number of antenna port) —> 2

IEEE802.11b
Data Rate F(r:ehatjnennecl Total PSD Measure & Total PSD Limit
(Mbps) quency (dBm) Add 10*l0g(2) (dBm) (dBm)
(MHz)

2412 -6.303 3.01 -3.293 8

1 2437 -5.757 3.01 -2.747 8

2462 -5.435 3.01 -2.425 8

2412 -5.793 3.01 -2.783 8

11 2437 -5.752 3.01 -2.742 8

2462 -5.045 3.01 -2.035 8
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Mkr1 2.43848 GHz
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IEEE802.11¢g
Data Rate F?ehqatjnennec!y Measured PSD | Measure & Add Total PSD Limit
% |
(Mbps) (MH2) (dBm) 10*log(2) (dBm) (dBm)
2412 -8.935 3.01 -5.925 8
6 2437 -8.726 3.01 -5.716 8
2462 -9.037 3.01 -6.027 8
2412 -7.215 3.01 -4.205 8
24 2437 -7.139 3.01 -4.129 8
2462 -6.667 3.01 -3.657 8
2412 -5.379 3.01 -2.369 8
54 2437 -5.268 3.01 -2.258 8
2462 -4.956 3.01 -1.946 8
Mkr1 2.419497 GHz
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Log
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IEEE802.11nHT20

Data Rate F?ehqaunennecly Total PSD Measure & Total PSD Limit
(Mbps) (MH2) (dBm) Add 10*log(2) (dBm) (dBm)

2412 -7.164 3.01 -4.154 8

MCSO0 2437 -5.931 3.01 -2.921 8

2462 -6.029 3.01 -3.019 8

2412 -7.043 3.01 -4.033 8

MCS7 2437 -6.071 3.01 -3.061 8

2462 -5.658 3.01 -2.648 8

2412 -7.129 3.01 -4.119 8

MCS15 2437 -5.87 3.01 -2.86 8

2462 -6.035 3.01 -3.025 8

Mkr1 2.412988 GHz

Ref 10 dBm Atten 15 dB -7.164 dBm
#Avg

Log

10 1

dB/ PEETEN W PN , Ll | A I TR

A B GO UL

PAvg
100
W1 52
53 FC
AR
Center 2.412 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 19.98 ms (1000 pis)
Data rate: MCSO Channel Frequency: 2412 MHz

Test Report No.: 19660221 001 Date: 27.04.2016 Page 60 of 184



A TUVRheinland®

www.tuv.com

Mkr1 2.440116 GHz
Ref 10 dBm Atten 15 dB 5.931 dBm
#hvg
Log
10

. I LT ”MWWJWMM

PAwvg
100
W1 52| !
53 FC
AA
Center 2.437 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 19.98 ms (1000 pts)
Data rate: MCSO Channel Frequency: 2437 MHz

Mkr1 2.465091 GHz
Ref 10 dBm Atten 15 dB 6£.029 dBm
Offst

: Ll g

T [ [T
)

10
dB/

PAvg
100
w1 s2|
53 FC
AL
Center 2.462 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 19.98 ms (1000 pts)
Data rate: MCSO Channel Frequency: 2462 MHz

Test Report No.: 19660221 001 Date: 27.04.2016 Page 61 of 184



A TUVRheinland®

www.tuv.com

Mkr1 2.415091 GHz
Ref 10 dBm Atten 15 dB -7.043 dBm

#Avyg
Log
10

o | e

dB (I | [ ) ’ M

= v
=

=

PAvg
100
W1 52
53 FC

AN
Center 2.412 GHz Span 25 MHz
#Res BW 100 kHz #JVBW 300 kHz  Sweep 19.98 ms (1000 pts)

Data rate: MCS7 Channel Frequency: 2412 MHz
Mkr1 2.440091 GHz

Ref 10 dBm Atten 15 dB £.071 dBm
#Avg
Log

e [T _WWWWWWWMM%

PAvg
100
W1 52|
53 FC
AN
Center 2.437 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 19.98 ms (1000 pts)
Data rate: MCS7 Channel Frequency: 2437 MHz

Test Report No.: 19660221 001 Date: 27.04.2016 Page 62 of 184



A TUVRheinland®

www.tuv.com

Mkr1 2.455106 GHz
Ref 10 dBm Atten 15 dB -5.658 dBm
#Avg
Log
10 .
dB/

o [

dB ' ) L

.
o

PAvg
100
W1 S2
S3 FC

Center 2.462 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 19.98 ms (1000 pts)

Data rate: MCS7 Channel Frequency: 2462 MHz

Mkr1 2415091 GHz

Ref 10 dBm Atten 15 dB -7.129 dBm

#hwvg
Log
1'1':34’ N WY X L jl"“l.lh..,
. W”WWWWWWMM

A 'l"llﬂul

=
]

PAvg
100
W1 S2
53 FC
AN
Center 2.412 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 19.98 ms (1000 pts)
Data rate: MCS15 Channel Frequency: 2412 MHz

Test Report No.: 19660221 001 Date: 27.04.2016 Page 63 of 184



A TUVRheinland®

www.tuv.com

:;L;u dBm Atten 15 dB e z.agu:gugl:
dB/ \.n okt i WIWMWI WI}WU%"W le“

ol Il
M

[

PAvg
100
W1 52
53 FC
AA
Center 2.437 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 19.98 ms (1000 pts)
Data rate: MCS15 Channel Frequency: 2437 MHz
Mkr1 2.45447 GHz
Ref 10 dBm Atten 15 dB £.035 dBm
#lwg
Log
10 "

dB/ 1 L
Offst

T

dB ' ' k

PAvg
100 f Il
W1 S2
53 FC |
AN
Center 2.462 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 19.98 ms (1000 pts)
Data rate: MCS15 Channel Frequency: 2462 MHz

Test Report No.: 19660221 001 Date: 27.04.2016 Page 64 of 184



A TUVRheinland®

www.tuv.com

IEEE802.11nHT40
Data Rate F?ehatjnennec,! Total PSD Measure & Add Total PSD Limit
(Mbps) N y (dBm) 10*1og(2) (dBm) (dBm)
(MHz)
2422 -11.52 3.01 -8.51 8
MCSO0 2442 -8.926 3.01 -5.916 8
2457 -11.82 3.01 -8.81 8
2422 -10.57 3.01 -7.56 8
MCS7 2442 -7.87 3.01 -4.86 8
2457 -10.78 3.01 -7.77 8
2422 -10.81 3.01 -7.8 8
MCS15 2442 -7.269 3.01 -4.259 8
2457 -10.49 3.01 -7.48 8
Mkr1 2.43760 GHz
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Test Results for Path B
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Attenuator (6dB) + cable loss (1dB) = 7dB Considered in the test result

IEEE802.11b
Data Rate Ffehznenne! Total PSD Measure & Total PSD (Ialénr:]t)
(Mbps) quency (dBm) Add 10%l0g(2) (dBm)
(MHz)
2412 -5.42 3.01 -2.41 8
1 2437 -6.00 3.01 -2.99 8
2462 -5.06 3.01 -2.05 8
2412 -5.24 3.01 -2.23 8
11 2437 -5.61 3.01 -2.60 8
2462 -4.52 3.01 -1.51 8
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Mkr1 2.4606875 GHz |

Ref 3 dBm Atten 10 dB 4.522 dBm
#.ﬂmg 1
Log _ni\r\_. it ol

10 I A A KA

dB/ ﬂ‘f
o 7 T

T o b,

* / y
aa | ] U™

1
w1 sz2|" ™
S3 FC
AN
Center 2.462 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 8 ms (401 pts)
Data rate: 11 Mbps Channel Frequency: 2462 MHz
IEEE802.11g
Data Rate F(r:ehqaunennecly Total PSD Measure & Add Total PSD Limit
(Mbps) (MH2) (dBm) 10*log(2) (dBm) (dBm)
2412 -8.778 3.01 -5.768 8
6 2437 -9.686 3.01 -6.676 8
2462 -7.873 3.01 -4.863 8
2412 -7.312 3.01 -4.302 8
24 2437 -7.173 3.01 -4.163 8
2462 -7.08 3.01 -4.07 8
2412 -4.985 3.01 -1.975 8
54 2437 -5.15 3.01 -2.14 8
2462 -5.202 3.01 -2.192 8
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Mkr1 2.410736 GHz
Ref 10 dBm Atten 15 dB 8.778 dBm
#hvg
Log
10 1
dB/

o [P
J x

PAvg HJ \\
100
W1 52 Wr‘j )
53 FC
AR
Center 2.412 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 19.98 ms (1000 pts)
Data rate: 6 Mbps Channel Frequency: 2412 MHz

Mkr1 2.435736 GHz
Ref 10 dBm Atten 15 dB 9.686 dBm
#hvg
Log
10
dB/

offt [WWW%WWMLWWW‘-\WMW u"ql
dB J ]'h

o |/ \
w1 52|, ./ Yy

W B

53 FC
AL
Center 2.437 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 19.98 ms (1000 pts)
Data rate: 6 Mbps Channel Frequency: 2437 MHz
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Ref 10 dBm

Atten 1

5dB

Mkr1 2.460736 GHz
-1.873 dBm

#hAvg
Log

10
dB/

1

Offst '
7

'I.ﬁ.l w“ll'll'ﬂ

e LJW\IJW“W iy van.'.ru\

} /

PAvg \.\
100
w1 52 [r i
53 FC
AA
Center 2.462 GHz Span 25 MHz

#Res BW 100 kHz

#VBW 300 kHz Sweep 19.98 ms (1000 pts)

Data rate: 6 Mbps

Channel Frequency: 2462 MHz

Ref 10 dBm

Atten 1

5dB

Mkr1 2.416367 GHz
-1.312 dBm

#hvg
Log

10
dB/

Offst '
7

e Y

e

gl w«uw\

B /

w’ |/

wi sz

53 FC

Center 2.412 GHz
#Res BW 100 kHz

Span 25 MHz

#VBW 300 kHz Sweep 19.98 ms (1000 pts)

Data rate: 24 Mbps

Channel Frequency: 2412 MHz
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Ref 10 dBm

Atten 15 dB

Mkr1 2.441342 GHz
-1.173 dBm

#hAvg
Log

10
dB/

Offst

-
; !

A VW\,

w“w\

} /

PAvg
100

w1 s2 bt

53 FC

Center 2.437 GHz
#Res BW 100 kHz

Span 25 MHz

#VBW 300 kHz Sweep 19.98 ms (1000 pts)

Data rate: 24 Mbps

Channel Frequency: 2437 MHz

Ref 3 dBm

Atten 10 dB

Mkr1 2.4663125 GHz
-7.085 dBm

#hAvg
Log

n Ao bty b

=1

| \

L/

A b

W1 52
53 FC

Center 2.462 GHz
#Res BW 100 kHz

Span 25 MHz
#VBW 300 kHz Sweep 8 ms (401 pts)

Data rate: 24 Mbps

Channel Frequency: 2462 MHz
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Mkr1 2.414740 GHz
Ref 10 dBm Atten 15 dB 4.985 dBm
#Avg
Log
10
dB/ g gl et ot 1
ot R f"@fﬁfwﬁ“m\

[

} / \

H

PAvg \I\‘
100
w1 S2}atf ey
53 FC
AR
Center 2.412 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 19.98 ms (1000 pts)
Data rate: 54 Mbps Channel Frequency: 2412 MHz
Mkr1 2.439715 GHz
Ref 10 dBm Atten 15 dB 5.15 dBm
#lwrg
Log
10 A
dB'Ir : IA J\.i“l N A .i M I |
ot L e R A

} / \

Pfvg l.H.
100
w1 s2 [yt \v'vww
53 FC

AN
Center 2.437 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 19.98 ms (1000 pis)

Data rate: 54 Mbps Channel Frequency: 2437 MHz
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Mkr1 2.464740 GHz

Ref 10 dBm 5.202 dBm

#hvg
Log
10
dB/

b laall i s g Liaty |L
AR ey i
o W L R A KL

dB

Atten 15 dB

H

PAvg
100
W1 S2
S3 FC

R

Center 2.462 GHz
#Res BW 100 kHz

Span 25 MHz

#VBW 300 kHz

Sweep 19.98 ms (1000 pts)

Data rate: 54 Mbps

Channel Frequency: 2462 MHz

IEEE802.11nHT20
Data Rate F(r:ehatjnenne(! Total PSD Measure & Total PSD Limit
(Mbps) (l?/le) y (dBm) Add 10*l0g(2) (dBm) (dBm)
8
2412 -5.13 3.01 -2.129
8
MCSO0 2437 -5.00 3.01 -1.996
8
2462 -4.82 3.01 -1.81
8
2412 -4.99 3.01 -1.985
8
MCS7 2437 -5.00 3.01 -1.993
8
2462 -4.86 3.01 -1.856
8
2412 -5.46 3.01 -2.455
8
MCS15 2437 -4.82 3.01 -1.815
8
2462 -4.79 3.01 -1.786

Test Report No.: 19660221 001

Date: 27.04.2016

Page 78 of 184




A TUVRheinland®

www.tuv.com

Mkr1 2.415091 GHz
Ref 10 dBm Atten 15 dB 5.139 dBm

#Avyg
Log
10

; J“"“WUWWWWW"LJ“"WW“M
f "

53 FC

AR
Center 2.412 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 19.98 ms (1000 pts)

Data rate: MCSO Channel Frequency: 2412 MHz
Mkr1 2.440116 GHz

Ref 10 dBm Atten 15 dB 5.006 dBm
#RAvg
Log

[ i
ﬁ“

PAvg f\‘
100 ls

W1 S2
53 FC
AA
Center 2.437 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 19.98 ms (1000 pis)
Data rate: MCSO Channel Frequency: 2437 MHz
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Mkr1 2.465116 GHz

Ref 10 dBm Atten 15 dB 4.82 dBm
#lwg
Log .
10 o
dB/ | i
Offst w
r A TG R
dB ‘JJ ' \ﬂL
f i

PAwvg \“
100 y rdﬂl
w1 52
53 FC

AR
Center 2.462 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 19.98 ms (1000 pts)

Data rate: MCSO Channel Frequency: 2462 MHz
Mkr1 2.415091 GHz

Ref 10 dBm Atten 15 dB -4.995 dBm
#lvg
Log )
10 o

= ittt

| E\u

w1 sz "k

53 FC
AN
Center 2.412 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 19.98 ms (1000 pts)
Data rate: MCS7 Channel Frequency: 2412 MHz
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Mkr1 2.440091 GHz
Ref 10 dBm Atten 15 dB -5.033 dBm

#Avg
Log
10

o JW i "W"Wuu‘\ffhLL

PAvg ﬁj
100 X !
W1 52
53 FC

AR
Center 2.437 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 19.98 ms (1000 pts)

Data rate: MCS7 Channel Frequency: 2437 MHz
Mkr1 2.465091 GHz

Ref 10 dBm Atten 15 dB -4.866 dBm
#hvg
Log
10

are T

dB !' ' lt

J
il o

53 FC
AR
Center 2.462 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 19.98 ms (1000 pts)
Data rate: MCS7 Channel Frequency: 2462 MHz
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Mkr1 2.415116 GHz

. F
o ﬁwWWWWWWW
¥

AW h

53 FC

AN
Center 2.412 GHz Span 25 MHz
#Res BW 100 kHz #JVBW 300 kHz  Sweep 19.98 ms (1000 pts)

Data rate: MCS15 Channel Frequency: 2412 MHz
Mkr1 2.440116 GHz

Ref 10 dBm Atten 15 dB 4.825 dBm
#RAwg
Log

- JWMWWWWWW

PAvg ’f
100 u
W1 s2
83 FC
AR
Center 2.437 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 19.98 ms (1000 pts)
Data rate: MCS15 Channel Frequency: 2437 MHz
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Mkr1 2.465116 GHz

Ref 10 dBm Atten 15 dB 4.976 dBm
#lwg
Log .
10 &
dB/ [T o )
Offst WU“"
7 !
dB J T T h“
il Y
PAvg Jj mkm
100 M
W1 52| i ‘ | b
83 FC
AA
Center 2.462 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 19.98 ms (1000 pts)
Data rate: MCS15 Channel Frequency: 2462 MHz
IEEE802.11nHT40
Data Rate F?ehinenne(! Total PSD Measure & Add Total PSD Limit
(Mbps) quency (dBm) 10*l0g(2) (dBm) (dBm)
(MH2z)
2422 -10.84 3.01 -7.83 8
MCSO0 2442 -7.406 3.01 -4.396 8
2457 -10.28 3.01 -7.27 8
2422 -9.944 3.01 -6.934 8
MCS7 2442 -6.795 3.01 -3.785 8
2457 -9.057 3.01 -6.047 8
2422 -8.061 3.01 -5.051 8
MCS15 2442 -5.467 3.01 -2.457 8
2457 -12.63 3.01 -9.62 8
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Mkr1 2.40821 GHz
Ref 10 dBm Atten 15 dB -10.84 dBm
#Avg
Log
10
dB/ ~
Offst

7 |.“_J|l_.i,|].||...,l|l LRI IV _i.ilhH|..|J._Jihmllll,.II..||I|.._uJ.J||.| I,,il|
dB IR K l1 TR T T M LR i |

PAvg
100
W1 S2
S3 FC

Center 2.422 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 19.98 ms (1000 pts)

Data rate: MCSO Channel Frequency: 2422 MHz

Mkr1 2.42821 GHz
Ref 10 dBm Atten 15 dB -7.406 dBm
#hAvg
Log
10 1
dB/ i . . . .
= | TN AR
T

dB I! f 11‘1‘F||| LI T 1] — g Tt iy

Phvg
100
W1 S2
S3 FC

Center 2.442 GHz Span 40 MHz
#Res BW 100 kHz #WBW 300 kHz Sweep 19.98 ms (1000 pts)

Data rate: MCSO Channel Frequency: 2442 MHz
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Mkr1 2.44321 GHz
Ref 10 dBm Atten 15 dB -10.28 dBm
#hAvg
Log

10

dB/ o
Offst

7 I.“_.nlilu_j.JLlI..._III_.d.h_..,iJﬂuhlu IALRAL A A ok AR oA Il
dB I ||| |1 LR T I T LA LY i |

PAvg
100
W1 S2
S3 FC

Center 2.457 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 19.98 ms (1000 pts)

Data rate: MCSO Channel Frequency: 2457 MHz

Mkr1 2.42446 GHz
Ref 10 dBm Atten 15 dB 9.944 dBm
#hvg
Log
10
dB/

7 i g

dB '"F'!“'!"‘I'I' |

W

=

PAvg
100
W1 S2
S3 FC

Center 2.422 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 19.98 ms (1000 pts)

Data rate: MCS7 Channel Frequency: 2422 MHz
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Mkr1 244446 GHz
Ref 10 dBm Atten 15 dB £5.795 dBm
#hvg
Log
10 1
dB/ [ oy , P 1 P

L j T |
| I

PAvg
100
W1 52
S3 FC

Center 2.442 GHz Span 40 MHz
#Res BW 100 kHz #JBW 300 kHz  Sweep 19.98 ms (1000 pts)

Data rate: MCS7 Channel Frequency: 2442 MHz

Mkr1 2.45946 GHz
Ref 10 dBm Atten 15 dB 9.057 dBm
#hvg
Log
10
dB/

-

PAvg
100
W1 S2
S3 FC

o

Center 2.457 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 19.98 ms (1000 pts)

Data rate: MCS7 Channel Frequency: 2457 MHz
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Ref 10 dBm Atten 1

Mkr1 2.42570 GHz

5dB 8.061 dBm

#hwvg
Log

10
dB/

Offst
7
dB

i)

PAvg
100

W1 S2
53 FC

Center 2.422 GHz
#Res BW 100 kHz

Span 40 MHz

#VBW 300 kHz  Sweep 19.98 ms (1000 pts)

Data rate: MCS15

Channel Frequency: 2422 MHz

Ref 10 dBm Atten 1

Mkr1 2.44570 GHz

5dB 5.467 dBm

#hvg
Log

10
dB/

Offst
T

dB

PAwvqg
100

W1 52
53 FC

Center 2.442 GHz
#Res BW 100 kHz

Span 40 MHz

#VBW 300 kHz Sweep 19.98 ms (1000 pts)

Data rate: MCS15

Channel Frequency: 2442 MHz

Test Report No.: 19660221 001

Date: 27.04.2016 Page 87 of 184



A TUVRheinland®

www.tuv.com

Mkr1 2.449375 GHz |

Ref 3 dBm Atten 10 dB -12.63 dBm
#hvg

Log

10 .

dB/ ! . M AW |.1.‘.'|_ﬂ1l

o | K
L) ! \

] i
Ly W
100 A .
w1 52 v '
53 FC

AN
Center 2.457 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 8.19 ms (101 pts)
Data rate: MCS15 Channel Frequency: 2457 MHz
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Test Result: Bluetooth LE

Attenuator (0dB) + cable loss (1dB) = 1dB Considered in the test result

Ffehqi”e”nec'y Total PSD Limit
(MH2) (dBm) (dBm)
2402 261 8.00
2437 272 8.00
2480 -3.05 8.00

( ] In:n
Spectrum N

Ref Level 5.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 20 dB & SWT 800 ps & ¥YBW 300 kHz Mode Auto FFT
@ 1Pk Max

M1[1] -2.61 dBm

0 dBm S 2.40225580 GHz

-10 dBm

-20 dBm

-30 gBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-0 dBm

-90 dem

CF 2.402 GHz 1000 pts Span 1.5 MHz

28.04.2016

] [ ] Measuring... .IIIIIII. X 11:00:1% %

Channel Frequency: 2402 MHz
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( ] IDII
Spectrum N

Ref Level 5.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 25 dB SWT 15.9 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max

Mi[1] -2.72 dBm
0 dBm M1 2.44025400 GHz

-10 dBm

-20 dBm

-30 gbm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-0 dBm

-90 dem

CF 2.44 GHz 691 pts Span 1.5 MHz

28.04.2016

i | Measuring...  @RENEREED WG 10sias 7

Channel Frequency: 2440 MHz

( 'I ln:n
Spectrum ,_\‘

Ref Level 5.00 dEm Offset 1.00 dB @ RBW 100 kHz
Att 20de SWT 18,9 s @ ¥YBW 300 kHz Mode &uto FFT
@ 1Pk Max

M1[1] -3.05 dBm
0 dBm M1 2.48025400 GHz

-10 4B

-20 dBm

-30 @Bm

-40 dBm

-50 dBm

-60 dBm

=70 dBm

-80 dBm

-90 dBm

CF 2.48 GHz 601 pts Span 1.5 MHz

Il | Measuring...  WRNRERLND WG nh
3 /

Channel Frequency: 2480 MHz
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DTS Bandwidth Section 15.247(a) (2)
Result Pass
Test Specification FCC Part 15 Section 15.247 (a) (2)
Detector Function Peak
Requirement The minimum 6 dB bandwidth shall be at least 500

kHz/0.5MHz.

Test Method:

EUT 6dB Attenuator Spectrum Analyzer

Test Result:

Attenuator (6dB) + cable loss (1dB) = 7dB Considered in the test result

IEEE802.11b
Data Rate Frcehqi”e”negy 6 dB Bandwidth |  99% OBW

(Mbps) (MH2) (MHz) (MHz)
2412 10.05 13.43

1 2437 10.04 13.43

2462 10.06 13.45

2412 9.96 13.34

11 2437 9.95 13.34
2462 9.94 13.34

Note: Worst case results are reported
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Ref 10 dBm Atten 15 dB
#Peak ~ I .\if.. | <
I'I_;g ST i N
dB/ W/ '
Offst |
7
dB
Center 2.412 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BYW % Pyr 99.00 %
13.4365 MHz «dB - BODdB
Transmit Freg Error 9.838 kHz
% dB Bandwidth 10.055 MHz
Data Rate: 1 Mbps Channel frequency: 2412 MHz
Ref 10 dBm Atten 15 dB
#Peak S —— .\Lﬂn . -
Lo A “_n."\“ .
1u9 J___ﬁ' oy ol
dB/ =
ofist || kY|
7
dB
Center 2.437 GHz Span 20 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BYY % Pyer 99.00 %
13.4369 MHz «dB - BODdB
Transmit Freg Error -0.331 kHz
% dB Bandwidth 10.045 MHz
Data Rate: 1 Mbps Channel frequency: 2437 MHz
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Ref 10 dBm Atten 15 dB
#Peak ~ S s RAmm P e L =
Lug Jﬁ_d-.uf .!,.H "1..-": ﬁ_u\
10 e
dB/ v g
onst 1
7
dB
Center 2.462 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BYW % Pwr 93.00 %
13.4566 MHz <dB 60048
Transmit Freq Errar -30.259 kHz
¥ dB Bandwidth 10.061 MHz
Data Rate: 1 Mbps Channel frequency: 2462 MHz
Ref 10 dBm Atten 15 dB
#Peak I FPPPIY IO N
Log e Sl
10 e e
- i
dB/ ‘\,,rr’
Ofist [
7
dB
Center 2.412 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BW % Pwr 99.00 %
13.3487 MHz <5 BODAB
Transmit Freq Error -14.728 kHz
¥ dB Bandwidth 9.953 MHz
Data Rate: 11 Mbps Channel frequencies: 2412 MHz
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Ref 10 dBm Atten 15 dB
#Peak RSP EEEV. LS. T IS S RN wﬁ‘;l
e £
Lug _‘\P?f - L-\_,ﬁ_‘
10 P
dBf |~
Offst !
7
dB
Center 2.437 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BYW % Pwr 539.00 %
13.3468 MHz <8 BODAS
Transmit Freg Error -24 228 kHz
¥ dB Bandwidth 9.951 MHz
Data Rate: 11 Mbps Channel frequency: 2437 MHz
Ref 10 dBm Atten 15 dB
#Peak | et AL St Y g ol et ]
Log e -
10 — "
dB/ nr.ﬂ.f' oy
Offst | U
7
dB
Center 2.462 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ By % Pwr 99.00 %
13.3493 MHz <8 8008
Transmit Freq Errar -31.935 kHz
¥ dB Bandwidth 9.941 MHz
Data Rate: 11 Mbps Channel frequency: 2462 MHz
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IEEE802.11g
Channel 6 dB o
Dg\tﬂiRs)te Frequency Bandwidth gg(ﬁggw
P (MHz) (MHz)
2412 16.37 16.39
6 2437 16.37 16.4
2462 16.37 16.4
2412 16.44 16.4
24 2437 16.45 16.4
2462 16.47 16.41
2412 16.48 16.42
54 2437 16.46 16.42
2462 16.47 16.41
Ref 10 dBm Atten 15 dB
#Peak | | | |
Log _Q%Mﬂqmwmhiwwm&&%(_
10 7 T
dBf | i
Offst
7
dB
Center 2.412 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BYW % Pwr 39,00 %
16.3980 MHz (B BO0dE
Transmit Freg Error -3.858 kHz
% dB Bandwidth 16.375 MHz
Data Rate: 6 Mbps Channel frequencies: 2412 MHz
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Ref 10 dBm Atten 15 dB
#Peak
) - -
dBf | i
Offst
7
dB
Center 2.437 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BYW % P 99.00 %
16.4017 MHz «dB - BODdB
Transmit Freg Error -13.246 kHz
% dB Bandwidth 16.378 MHz
Data Rate: 6 Mbps Channel frequencies: 2437 MHz
Ref 10 dBm Atten 15 dB
#Peak
10 ,,,.-r""j li"'%\n
dB/ [ h
Offst
7
dB
Center 2.462 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BW % Puwr 93.00 %
16.4051 MHz <dB  B00d8
Transmit Freg Error -16.663 kHz
¥ dB Bandwidth 16.379 MHz
Data Rate: 6 Mbps Channel frequencies: 2462 MHz
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Ref 10 dBm Atten 15 dB
#Peak "
Log Y FMM-WMM WMWW?‘&{_
10 L "'.;,.‘__'
dB/
Offst
7
dB
Center 2.412 GHz Span 20 MHz
#Res BW 100 kHz #WBW 300 kHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BV % P 99.00 %
16.4073 MHz «dB - BODdB
Transmit Frag Error -9.018 kHz
¥ dB Bandwidth 16.449 MHz
Data Rate: 24 Mbps Channel frequencies: 2412 MHz
Ref 10 dBm Atten 15 dB
#Peak "
Log L bl e el el ?L:r_
10 =
dB/ =
Offst
7
dB
Center 2.437 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BW % Pwr 99.00 %
16.4097 MHz <5 BODAB
Transmit Freg Error -0262 kHz
¥ dB Bandwidth 16.455 MHz
Data Rate: 24 Mbps Channel frequencies: 2437 MHz
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Ref 10 dBm Atten 15 dB
#Peak "
Log I T T L T I e e -
J N
10
dB/
Offst
7
dB
Center 2.462 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BW % Puwr 93.00 %
16.4140 MHz <dB B0 dE
Transmit Freq Errar -12.851 kHz
¥ dB Bandwidth 16.472 MHz
Data Rate: 24 Mbps Channel frequencies: 2462 MHz
Ref 10 dBm Atten 15 dB
#Peak
Log _}FJMWMU“HW ,MMWMWJWLJ?‘;{_
10 o T,
dB/ )
Offst
7
dB
Center 2.412 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BYW % Pwr 99.00 %
16.4275 MHz <8 B00dE
Transmit Freq Errar -1.580 kHz
¥ dB Bandwidth 16.486 MHz
Data Rate: 54 Mbps Channel frequencies: 2412 MHz
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Ref 10 dBm Atten 15 dB
#Peak A
Log B e L T e s Ty LY T T F e -
10 Mr”r "-».“_Mh
dB/
Offst
7
dB
Center 2.437 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BYW % Pwr 99.00 %
16.4248 MHz <8 BODAB
Transmit Freq Error -7 327 kHz
¥ dB Bandwidth 16.466 MHz
Data Rate: 54 Mbps Channel frequencies: 2437MHz
Ref 10 dBm Atten 15 dB
#Peak "
Log B e L e P e e e e e L
A — -
dB/
Offst
7
dB
Center 2.462 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BYW % Pwr 99.00 %
16.4188 MHz <8 BODAB
Transmit Freg Error -15.329 kH=z
¥ dB Bandwidth 16.472 MHz
Data Rate: 54 Mbps Channel frequencies: 2472 MHz
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IEEE802.11nHT20
Data Rate Frcehqau”e”nec'y 6 dB Bandwidth | 99% OBW
(Mbps) (MHz2) (MHz) (MHz)
2412 16.95 17.65
MCSO0 2437 16.96 17.64
2462 16.95 17.64
2412 16.95 17.65
MCS7 2437 16.95 17.65
2462 16.94 17.65
2412 17.40 17.64
MCS15 2437 16.94 17.64
2462 16.95 17.63
Ref 10 dBm Atten 15 dB
#Peak
Log %n_ ﬂf\-xﬁ“r*""‘ﬁpmﬂﬁmfrwn“‘ ﬁqu“‘lxﬂﬁhjxﬁmu..ﬂw*ﬁﬁqﬁ
1u |'|""'n"' Tu N
dB/
Offst
7
dB
Center 2.412 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BYW % Pwr 99.00 %
17.6582 MHz xdB B0 dB
Transmit Freg Error -33.355 kH=
% dB Bandwidth 16.957 MHz
Data Rate: MCSO Channel: 2412 MHz
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Ref 10 dBm Atten 15 dB
#Peak
Log —}Q_M \qnﬂﬂhn,mﬁwmﬂ“w‘ Wmﬁ'ﬁvﬂuﬁfﬁ‘nﬁd&",ﬂwf“m
ans T
10 % v
dB/
Offst
7
dB
Center 2.437 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BYW % Pur 99.00 %
17.6512 MHz xdg B0 dE
Transmit Frag Errar -39.692 kHz
¥ dB Bandwidth 16.964 MHz
Data Rate: MCSO Channel: 2437 MHz
Ref 10 dBm Atten 15 dB
#Peak
Lng équﬂﬁ Mﬁmﬁmﬂwm ? Wmhﬁﬂn\ﬁmﬂﬂ_ﬁw_ﬁm
10 T Iﬁﬂj
dB/
Offst
7
dB
Center 2.462 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BYW % Pur 99.00 %
17.6474 MHz «dB -BODAB
Transmit Frag Error -48.587 kHz
¥ dB Bandwidth 16.954 MHz
Data Rate: MCSO Channel: 2462 MHz
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Ref 10 dBm Atten 15 dB
#Peak
Lug j%{n_ J"Jrl"uﬂ“r"'ﬁ"hﬂnﬁmm! mr"n'“uﬁ"‘x‘l"\uﬂmﬂlxmuﬂﬂuﬁﬂﬁmlﬁﬂn
1u I,Iﬂ"ﬁf ﬁuﬁ‘,
dB/
Offst
7
dB
Center 2.412 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BYW % Pwr 99.00 %
17.6539 MHz «dB B0
Transmit Freg Error -34.245 kH=z
¥ dB Bandwidth 16.950 MHz
Data Rate: MCS7 Channel: 2412 MHz
Ref 10 dBm Atten 15 dB
#Peak
Lug éqvnrﬁﬂ—mf‘ﬂ""\lﬂﬂﬁﬂmfm . mr‘ﬁ“\“‘mﬂﬁ‘xmﬁiwﬁﬁ_nJM“ﬁMﬁ
10 Tl g |
dB/
Offst
7
dB
Center 2.437 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BW % Puwr 93.00 %
17.6520 MHz <8 600dD
Transmit Freq Error -37.B57 kHz
¥ dB Bandwidth 16.952 MHz
Data Rate: MCS7 Channel: 2437 MHz
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Ref 10 dBm Atten 15 dB
#Peak
Log e TR Mﬂ&ﬁm‘ﬂwwrﬂfﬂw‘*ﬁ‘ w"'"‘“«."“"ﬂ“-.r.l“uﬁf\mﬁj"" wafu-q«ﬂ_
1u LY YAN
dB/
Offst
7
dB
Center 2.462 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000
Occupied Bandwidth Oce BYW % Pwr 99.00 %
17.6598 MHz <dB 60048
Transmit Freq Error -13.852 kHz
% dB Bandwidth 16.944 MHz
Data Rate: MCS7 Channel: 2462 MHz
Ref 10 dBm Atten 15 dB
#Peak
Lng %Qu..__' _'_.l1..|r iy .“.u.-v'lﬁ*'ﬁ_fn_'gﬂamvr ..p-.l_.a""n"’“ - mﬂ!ﬁk‘x‘w""‘&u_‘ﬂn -uvl‘wulrllirlu _..J'r'n'l.u'h".ﬂ_llql_‘lﬁ 1#‘\9
Al g
10 Tk iy
dB/
Offst
7
dB
Center 2.412 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BYW % Pur 99.00 %
17.6479 MHz <d5  BO0dE
Transmit Freq Error -31.870 kHz
% dB Bandwidth 17.403 MHz
Data Rate: MCS15 Channel: 2412 MHz
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Ref 10 dBm Atten 15 dB =
#Peak
Lng équn_.l ."'-;-“\-ﬂ.lﬂnv.""'rh"urn'u r"'.'lﬂl-'u'llf m%"ﬂk&“ﬂﬁw_mph;.ﬁwufmﬁ
10 |I|‘r”1‘ '-'l,,r"l.1| |
dB/
Offst
7
dB =
Center 2.437 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 -
Occupied Bandwidth Occ BW % Puwr 99.00 %
17.6400 MHz xdB o0 |l
Transmit Freg Error -39.156 kHz
¥ dB Bandwidth 16.943 MHz
Data Rate: MCS15 Channel: 2437MHz
Ref 10 dBm Atten 15 dB
#Peak
Log %ﬂ_;ﬂfwf‘ﬂhwmﬂwﬁfw mtrﬂﬂﬁﬂ“m"x,ﬂﬂﬁh_mﬁﬁ;,ﬁwﬁﬂm
10 ﬁl""""‘ oy
dB/
Offst
7
dB
Center 2.462 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000
Occupied Bandwidth Oce BV % Pur 99.00 %
17.6346 MHz «dB D00 dE
Transmit Freq Error -43.419 kHz
¥ dB Bandwidth 16.950 MHz
Data Rate: MCS15 Channel: 2462 MHz

Test Report No.: 19660221 001 Date: 27.04.2016 Page 104 of 184



A TUVRheinland®

www.tuv.com

IEEE802.11nHT40
Data Rate Ffehqi”e”negy 6 dB Bandwidth | 99% OBW
(Mbps) (MH2) (MHz) (MHz)
2422 36.35 36.15
MCSO0 2442 36.35 36.16
2457 36.32 36.18
2422 36.32 36.18
MCS7 2442 36.33 36.18
2457 36.37 36.19
2422 35.80 36.14
MCS15 2442 35.80 36.14
2457 35.80 36.14
Ref 10 dBm Atten 15 dB
#Peak
1L; ’ ?fqm”“'whm“ww A il ,mw‘hf**www'w“mw“m'xmf'w*w*-rﬁ S
dB/ [ i,
Offst
[)
dB
Center 2.422 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000
Occupied Bandwidth Ocec BYW % P 99.00 %
36.1541 MHz «dB  £00dB
Transmit Fregq Erraor 15.893 kHz
% dB Bandwidth 36.352 MHz
Data Rate: MCSO Channel: 2422 MHz
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Ref 10 dBm Atten 15 dB
#Peak | |
Lng Mtﬂﬂ. 'nlL _I'!' —y h_J|'|.1 bl "“‘,'...“"" ""r'“!"u""l P‘M?HL V—Ir““:!'h -'_||'|W._Il - F'n . 1_I'|,| fl-lll‘nlt'l" lll"v'. -'dr.r!'ﬁ £
10 7 \b‘}‘h
dB/ " )
Offst
7
dB
Center 2.442 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000
i 1 Qcc BYWY % Pur 99.00 %
Occupied Bandwidth
36.1642 MHz <dB  600d8
Transmit Freq Error 9417 kHz
% dB Bandwidth 35.359 MHz
Data Rate: MCSO Channel: 2442 MHz
Ref 10 dBm Atten 15 dB
#Peak
I'l_un I i i AT e s o WV Gl G ke 0l MR
! i b,
dB/  |g¥
Offst
7
dB
Center 2.457 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BYW % Pur 99.00 %
36.1654 MHz <d5 DO dE
Transmit Freg Error 4477 kHz
% dB Bandwidth 35.363 MHz
Data Rate: MCSO Channel: 2457 MHz
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Ref 10 dBm Atten 15 dB
#Peak
Log b Al e e e T T e T e et
[ W b
dB/ |
Offst
7
dB
Center 2.422 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BW % Pwr  95.00 %
36.1886 MHz xdB B0 dB
Transmit Freq Error -16.623 kHz
¥ dB Bandwidth 36.321 MHz
Data Rate: MCS7 Channel: 2422 MHz
Ref 10 dBm Atten 15 dB
#Peak | |
Log @i b
0 il
dB/
Offst
i
dB
Center 2.442 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ By % Pur 99.00 %
36.1813 MHz xds - -BH0dB
Transmit Freq Error -26.200 kHz
¥ dB Bandwidth 36.337 MHz
Data Rate: MCS7 Channel: 2442 MHz
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Ref 10 dBm Atten 15 dB
#Peak
Log 5G4 ﬂ‘ﬂ"wbrﬂmﬂmwmwwmﬁ'wnwﬁ e <
10 — ¢
dB/ Ty
Offst
7
dB
Center 2.457 GHz Span 40 MHz
#Res BW 100 kHz #WBW 300 kHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BYW % Pyr 99.00 %
36.1926 MHz xdB - BH0dB
Transmit Freg Error -32.402 kHz
¥ dB Bandwidth J6.373 MHz
Data Rate: MCS7 Channel: 2457 MHz
Ref 10 dBm Atten 15 dB
#Peak
Lﬂg T’WWHF‘HHFHITW* 1,|~'""'r"" an'!' "F"-'J'J‘\‘h"'\" Pt fiond |,lf"‘""" <
10 i
dB/ o .
7
dB
Center 2.422 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BYW % Pur 99.00 %
36.1452 MHz <d5 60048
Transmit Frag Errar -10.5588 kHz
¥ dB Bandwidth 35.801 MHz
Data Rate: MCS15 Channel: 2422 MHz
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Ref 10 dBm Atten 15 dB
#Peak | |
Log > W“ﬂ'ﬁ" R N N AR
10 it |
L,
dB/ N B
Offst %" -
7
dB
Center 2.442 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000
Occupied Bandwidth Oce BW % Pwr 99.00 %
36.1470 MHz «dB B0
Transmit Freg Error -18.821 kH=z
% dB Bandwidth 35805 MHz
Data Rate: MCS15 Channel: 2442MHz
Ref 10 dBm Atten 15 dB
#Peak
5;9 i B e T e T LA
P
dB/f I P
Offst |+ L
7
dB
Center 2.457 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000
Occupied Bandwidth Occ BYW % Puwr 99.00 %
36.1484 MHz ¢ BO0B
Transmit Freg Error -30.992 kHz
¥ dB Bandwidth 35.808 MHz
Data Rate: MCS15 Channel: 2457 MHz
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Test Result: Bluetooth LE

Attenuator (6dB) + cable loss (1dB) = 7dB Considered in the test result

Channel 6 dB o
Frequency Bandwidth Qg(ﬁHOZB;W
(MHz) (kHz)
2402 702.0 1.05
2440 701.2 1.05
2480 701.2 1.05

Spectrum | II:E[ I
Ref Level 5.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 20 dB @ SWT 200 ps @ YBW 200 kHz Mode Auto FFT
@ 1Pk Max
M1[h] -2.61 dBm
0 dBm 2.40225300 GHz
T1 | T2
el B 6.00 dB
-i0dem Bw 702.000000000 kHz
Q factor 2422.0
-20 dBm
-30 dBm
[~ L
-40 dBm
-30 dBm
-60 dBm
-70dBm
-80 dBm
-390 dBem
CF 2.402 GHz 1000 pts Span 2.0 MHz
Marker
Type | Ref | Tre | ¥-value Y-wvalue | Function | Function Result |
M1 1 2.402253 GHz -2.61 dBém nde down 702.0 kHz
Tl 1 2.401633 GHz -5.61 dBm nde 6.00 dB
T2 1 2.402335 GHz -5.59 dBm Q factor 3422.0
i 28.04.2016
][ ] Measuring... IIIIIIII. X 10:50:16 %
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Spectrum |

A_ TUVRheinland®

(]

Ref Level 5.00 dBm
Att

20 dB @ SWT

Offset 1.00 dB & RBW 100 kHz

4.8 ms @ YBW 300 kHz Mode Auto FFT

@ 1Pk Max

0 dBm

Mt

e Oct B

-2.59 dBm
2.40225500 GHz
1.056000000 MHz

-10 dBm

-20 dBm

Tl

R

-30 dBm

[
-40 dBm

-50 dBm

-60 dBm

-70 dBm

-0 dBm

-90 dem

CF 2.402 GHz

1000 pts

Span 2.0 MHz

J1

] Measuring...

Channel Frequency: 2402 MHz

28.04.2016

[ | BEEEEEEN ™ 7 w5748 5

Spectrum | In:&u
Ref Level 6.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 25 dB SWT 18.9 ps @ VYBW 300 kHz Mode Auto FFT
@ 1Pk Max
CETEN -2.72 dBm
0 dem 2.44025400 GHz
LR N 6.00 dB
-10 dBrmn JE_/ 701.200000000 kHz
Q factor 3480.3
-20 dBm
-20 gBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-0 dBm
-90 dBm
CF 2.44 GHz 691 pts Span 1.5 MHz
Marker
Type | Ref | Trc | X-value Y-value |  Function | Function Result |
M1 1 2.440254 GHz -2.72 dBm ndB down 701.2 kHz
T1 1 2.4396331 GHz -8.71 dBm ndB 5.00 dB
T2 1 2.4403343 GHz -3.74 dBm Q factor 3480.3
- 28.04.2016
[ ][ ] Measuring... 'IIIIIII. € 11:00:54 7
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( ] In:u
Spectrum N

Ref Level 5.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 20 dB SWT 18.9 ps @ VYBW 300 kHz Mode Auto FFT
@ 1Pk Max

Mi[1] -2.77 dBm
0 dBm M1 2.44025470 GHz

_f/—w‘;z'ﬁw\ 1.056439942 MHz

-10 dBm
}]/_/ \,_IVQ\

-20 dBm

-30 dBm
[T T — |

-40 dBm

-50 dBm

-60 dBm

-70dem

-80 dBem

-90 dem

CF 2.44 GHz 691 pts Span 2.0 MHz

J1 | Measuring...  @HRRRENED WG e

Channel Frequency: 2440 MHz

Spectrum | I':':&:l
Ref Level 6.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 25 dB SWT 18.9 ps @ VYBW 300 kHz Mode Auto FFT
@ 1Pk Max
Mi[1] -2.99 dBm
0 dBm 2.48025400 GHz
e e WEN F 6.00 dB
-10 dBm ] 701.200000000 kHz
Q factor 3537.4
-20 dBm
-30 @Bm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-0 dBm
-90 dBm
CF 2.48 GHz 601 pts Span 1.5 MHz
Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result
M1 1 2.480254 GHz -2.99 dBm ndB down 701.2 kHz
T1 1 2.4796331 GHz -5.99 dBm ndB 5.00 dB
T2 1 2.,4803343 GHz -5.94 dBm Q factor 3537.4
- 28.04.2016
[ ][ ] Measuring... IIIIIIII' i 11:11:58 %
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( ] In:\:[
Spectrum N

Ref Level 5.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 20 dB SWT 15.9 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max

|~11[1]1 -3.01 dBm

0 dBm Ll 2.48025470 GHz
H\/——ﬂ—\_\'o}{g%\ 1.056439942 MHz

-10 dBm

-20 dBm

-30 dBm

e =]
-40 dBm

-50 dBm

-60 dBm

-70 dBm

-0 dBm

-90 dem

CF 2.48 GHz 691 pts Span 2.0 MHz

][ ] Measuring... [ REREESND 0 2032010 y
115 4

Channel Frequency: 2480 MHz
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Emissions in non-restricted frequency bands

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

6dB Attenuator Spectrum Analyzer

Test Result: Wi-Fi

Attenuator (6dB) + cable loss (1dB) = 7dB Considered in the test result

Test Results for Path A

IEEE802.11b
Data Value at Band Edge o
Rate Channel Reference | Band Edge Limit
(Mbps) Frequency Value B Value A~B (dBc)
(MHz) Frequency Value A (dBm) (dBc)
(MHz) (dBm)
2412 2400 -42.92 0.89 43.81 30
1
2462 2483.5 -57.01 0.89 57.9 30
2412 2400 -40.69 3.31 44.00 30
11
2462 2483.5 -56.6 331 59.91 30
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A TUVRheinland®

Mkr1 2.461462 GHz

Ref 10 dBm Atten 15 dB 0.8398 dBm
#Peak N

Log P2

10 Ml e %

dB/ \J

Offst

: PV

ATy

"’ i N
Aﬂhﬁlﬂﬂr( In_“-_“
-TA‘""- T 'W"H
M1 52
S3 FC
AR
Center 2.462 GHz Span 25 MHz

#Res BW 100 kHz

#VBW 300 kHz Sweep 9.99 ms (1000 pts)

Reference Level Plot: 1IMbps

Ref 10 dBm

Atten 15 dB

Mkr1 2.46172 GHz
3.315 dBm

#Peak
Log

10
dB/

Offst
7

dB

M1 52
53 FC

Center 2.462 GHz
#Res BW 100 kHz

Span 50 MHz

#VBW 300 kHz Sweep 9.99 ms (1000 pts)

Reference Level Plot: 11Mbps
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A TUVRheinland®

Ref 10 dBm

Atten 15 dB

Mkr1 2.40000 GHz
42.92 dBm

#Peak
Log

10
dB/

i

Offst

r /

M,

} /

o]

Ra=w

M1 S2
53 FC

Center 2.412 GHz
#Res BW 100 kHz

Span 30 MHz

#VBW 300 kHz Sweep 9.99 ms (1000 pts)

Data Rate: 1 Mbps

Channel frequency: 2412 MHz

Ref 10 dBm

Atten 15 dB

Mkr1 2.48350 GHz
57.01 dBm

#Peak
Log

10
dB/

i

Offst
7

AT

dB

/ '

mios2| L't

53 FC

Center 2.462 GHz
#Res BW 100 kHz

Span 50 MHz

#VBW 300 kHz Sweep 9.99 ms (1000 pts)

Data Rate: 1 Mbps

Channel frequency: 2462 MHz
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A TUVRheinland®

Ref 10 dBm

Atten 15 dB

Mkr1 2.40000 GHz
40.69 dBm

#Peak
Log

10
dB/f

Offst
7

dB

ﬁﬂf

M1 SZM

53 FC

e

Center 2.412 GHz
#Res BW 100 kHz

Span 50 MHz

#VBW 300 kHz Sweep 9.99 ms (1000 pts)

Data Rate: 11 Mbps

Channel frequency: 2412 MHz

Ref 10 dBm

Atten 15 dB

Mkr1 2.48350 GHz
56.6 dBm

#Peak
Log

10
dB/f

Offst
7

dB

M1 52|

53 FC

Center 2.462 GHz
#Res BW 100 kHz

Span 50 MHz

#VBW 300 kHz Sweep 9.99 ms (1000 pts)

Data Rate: 11 Mbps

Channel frequency: 2462 MHz
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IEEE802.11g
Data Value at Band Edge o
Rate Channel Reference | Band Edge Limit
(Mbps) Frequency Value B Value A~B (dBc)
(MHz) Frequency Value A (dBm) (dBc)
(MHz) (dBm)
2412 2400 -39.39 -1.12 38.27 30
6
2462 2483.5 -53.15 -1.12 52.03 30
2412 2400 -38.99 -0.81 38.18 30
24
2462 2483.5 -54.03 -0.81 53.22 30
2412 2400 -43.74 -0.61 43.13 30
54
2462 2483.5 -53.28 -0.61 52.67 30
Mkr1 2.410729 GHz
Ref 10 dBm Atten 15 dB -1.122 dBm
#Peak
Log &

R o e
L ” \
a “w

M1 52
53 FC
AN
Center 2.412 GHz Span 20 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)

Reference Level Plot: 6 Mbps
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A TUVRheinland®

Ref 10 dBm

Mkr1 2.463239 GHz

Atten 15 dB 0.818 dBm

#Peak
Log

10
dB/

%N

il oo ol Lol

Offst
7

| \

dB

N,

B

M1 S2
53 FC

Center 2.462 GHz
#Res BW 100 kHz

Span 25 MHz

#VBW 300 kHz Sweep 9.99 ms (1000 pts)

Reference Level Plot: 24 Mbps

Ref 10 dBm

Mkr1 2.463239 GHz

Atten 15 dB 0.619 dBm

#Peak
Log

10
dB/

o g ot o

Offst
[)

\

dB

D

M1 52
53 FC

Center 2.462 GHz
#Res BW 100 kHz

Span 25 MHz

#VBW 300 kHz Sweep 9.99 ms (1000 pts)

Reference Level Plot: 54 Mbps
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A TUVRheinland®

Mkr2 2.40000 GHz

Ref 10 dBm Atten 15 dB 40.68 dBm
#Peak

Log

10 )MMH Ml]

dB/

Offst

y M"ﬁj kw‘"«

dB e M,

S i S
Center 2.412 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)

hdarier Trace Type X Pis Amplitude
1 (1 Freqg 230085 GHz -309.39 dBm
z (1 Freqg 2.40000 GHz -0 .62 dBm

Data Rate: 6 Mbps

Channel frequency: 2412 MHz

Ref 10 dBm

Atten 15 dB

Mkr1 2.48350 GHz
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Mkr1 2.40000 GHz
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Mkr1 2.40000 GHz
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IEEE802.11nHT20
Value at Band Edge
Data Channel Reference Band Limit
Rate Edge
(Mbps) Frequency Value B value A<B (dBc)
P (MHz2) Frequency Value A (dBm) alue
(MHz) (dBm) (dBc)
2412 2400 -37.74 -0.88 36.86 30
MCSO0
2462 2483.5 -51.78 -0.88 50.9 30
2412 2400 -37.86 -0.6 37.26 30
MCS7
2462 2483.5 -50.43 -0.6 49.83 30
2412 2400 -37.45 -0.68 36.77 30
MCS15
2462 2483.5 -50.84 -0.68 50.16 30
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Reference Level Plot: MCSO
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Mkr1 2.40000 GHz
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Mkr1 2.40000 GHz
Ref 10 dBm Atten 15 dB -37.45 dBm
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IEEEB02.11nHT40
Value at Band Edge
Data Channel Reference Band Limit
Rate Edge
(Mbps) Frequency Value B Value A~B (dBc)
P (MHz) Frequency Value A (dBm) alue
(MHz) (dBm) (dBc)
2422 2400 -46.93 -6.28 40.65 30
MCSO0
2457 2483.5 -49.74 -6.28 43.46 30
2422 2400 -45.66 -6.44 39.22 30
MCS7
2457 2483.5 -47.87 -6.44 41.43 30
2422 2400 -44.5 -6.33 38.17 30
MCS15
2457 2483.5 -47.38 -6.33 41.05 30
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Mkr1 2.43949 GHz
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Mkri1 2.39818 GHz
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Test Results for Path B

IEEE802.11b
Value at Band Edge
g::: Channel Reference | Band Edge | Limit
(Mbps) Frequency Value B Value A~B (dBc)
(MHz) Frequency Value A (dBm) (dBc)
(MHz) (dBm)
2412 2400 -41.74 2.39 44.13 30
1
2462 2483.5 -57.19 2.39 59.58 30
2412 2400 -40.88 3.32 44.2 30
11
2462 2483.5 -56.91 3.32 60.23 30
Mkr1 2.461500 GHz |
Ref 10 dBm Atten 15 dB 2.397 dBm
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Log ,,J_a.tﬁ o
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Reference Level Plot: 1Mbps
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Mkr1 2.436750 GHz I
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Mkr1 2.483500 GHz |
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Mkr1 2.483500 GHz I
Ref 10 dBm Atten 15 dB 56.91 dBm
#Peak
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Center 2.462 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.18 ms (401 pis)
Data Rate: 11 Mbps Channel frequency: 2462 MHz
IEEE802.119g
Data Value at Band Edge o
Rate Channel Reference | Band Edge Limit
(Mbps) Frequency Value B Value A~B (dBc)
(MHz) Frequency Value A (dBm) (dBc)
(MHz) (dBm)
2412 2400 -40.57 -0.479 40.09 30
6
2462 2483.5 -52.25 -0.479 51.77 30
2412 2400 -40.51 -0.73 39.78 30
24
2462 2483.5 -53.92 -0.73 53.19 30
2412 2400 -38.42 -0.54 37.88 30
54
2462 2483.5 -54.31 -0.54 53.77 30
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Mkr1 2.466992 GHz
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Reference Level Plot: 24 Mbps
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Data Rate: 6 Mbps Channel frequency: 2412 MHz

Mkr1 2.48350 GHz
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Data Rate: 24 Mbps
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Channel frequency: 2412 MHz
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Data Rate: 54 Mbps Channel frequency: 2412 MHz

Mkr1 2.48350 GHz
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Data Rate: 54 Mbps Channel frequency: 2462 MHz

IEEE802.11nHT?20
Value at Band Edge
Data Channel Reference Band Limit
Rate Edge
(Mbps) Frequency Value B value A<B (dBc)
P (MHz) Frequency Value A (dBm) alue
(MHz2) (dBm) (dBc)
2412 2400 -39.06 -0.115 38.94 30
MCSO0
2462 2483.5 -50.85 -0.115 50.73 30
2412 2400 -37.52 -0.701 36.81 30
MCS7
2462 2483.5 -51.51 -0.701 50.80 30
2412 2400 -38.44 -0.16 38.28 30
MCS15
2462 2483.5 -51.08 -0.16 50.92 30
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Mkr1 2.466992 GHz
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Mkr1 2.466967 GHz
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Mkr1 2.48350 GHz

Ref 10 dBm Atten 15 dB 50.85 dBm
#Peak
Log
; 0
dB/ W\M‘WWLI‘M‘W‘V
Offst ' -
7
dB IJ
h
1
el S
M1 S2
53 FC
AR
Center 2.462 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Data Rate: MCSO Channel frequency: 2462 MHz

Mkr1 2.40000 GHz
Ref 10 dBm Atten 15 dB 37.52 dBm
#Peak

Log

) ATRYIA

a |

N ~

53 FC
AN
Center 2.412 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Data Rate: MCS7 Channel frequency: 2412 MHz

Test Report No.: 19660221 001 Date: 27.04.2016 Page 144 of 184



A TUVRheinland®

www.tuv.com

Mkr1 2.48350 GHz
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Mkr1 2.48350 GHz
Ref 10 dBm 51.08 dBm
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Data Rate: MCS15 Channel frequency: 2462 MHz

IEEE802.11nHT40

Data Channel Value at Band Edge Reference Band Limit
Rate Frequency Value B Edge (dBc)
(Mbps) Value A~B
(MHz) Frequency Value A (dBm)
(MHz) (dBm) (dBc)
2422 2400 -42.03 -6.24 35.79 30
MCSO0
2457 2483.5 -46.66 -6.24 40.42 30
2422 2400 -37.19 -6.04 31.15 30
MCS7
2457 2483.5 -43.03 -6.04 36.99 30
2422 2400 -41.96 -6.18 35.78 30
MCS15
2457 2483.5 -45.13 -6.18 38.95 30
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Center 2.457 GHz
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kHz Sweep 9.99 ms (1000 pts)

Reference Level Plot: MCS7
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Ref 10
#Peak
Log
10
dB/f
Offst
T

dB

M1 S2
53 FC

Mkr1 2.47199 GHz

dBm Atten 15 dB 6.188 dBm
1
|
h"iwm et
|

K | '
Center 2.457 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)

Reference Level Plot: MCS15
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dB/
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dB
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53 FC

dBm
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Mkr1 2.40000 GHz
42.03 dBm

N TN

bt

M,

¥

Center 2.422 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 80 MHz
Sweep 9.99 ms (1000 pts)

Data Rate: MCSO

Channel frequency: 2422 MHz
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Mkr1 2.48350 GHz
Ref 10 dBm Atten 15 dB 46.66 dBm
#Peak
Log
10

= ] iwbpuay

'#J" 1
M1 52 Ww WW

53 FC
AN
Center 2.457 GHz Span 80 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Data Rate: MCSO Channel frequency: 2457 MHz
Mkr1 2.40000 GHz
Ref 10 dBm Atten 15 dB -37.19 dBm
#Peak
Log
10
dB/
Offst
7
dB

M1 52
53 FC
AR
Center 2.422 GHz Span 80 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Data Rate: MCS7 Channel frequency: 2422 MHz
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Ref 10 dBm

Atten 15 dB

Mkr1 2.48350 GHz
43.03 dBm

#Peak
Log

10
dB/

WML

=
.
—

Offst
7

i

U

dB

| ot i P
e
M1 S2 T
53 FC
AN
Center 2.457 GHz Span 80 MHz

#Res BW 100 kHz

#VBW 300 kHz Sweep 9.99 ms (1000 pts)

Data Rate: MCS7

Channel frequency: 2457 MHz

Ref 10 dBm

Atten 15 dB

Mkr1 2.39914 GHz
41.96 dBm

#Peak
Log

10
dB/

Offst
7

s

dB

W@W
M1 S2
S3 FC

Center 2.422 GHz
#Res BW 100 kHz

Span 80 MHz

#VBW 300 kHz Sweep 9.99 ms (1000 pts)

Data Rate: MCS15

Channel frequency: 2422 MHz
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Ref 10
#Peak
Log
10
dB/f
Offst
T

dB

dBm

Atten 15 dB

Mkr1 2.48350 GHz

45.13

dBm

WM W%M‘
M1 52
53 FC
AR
Center 2.457 GHz Span 80 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)

Data Rate: MCS15 Channel frequency: 2457 MHz

Test Result: Bluetooth LE

Channel Value at Band Edge Reference Band Edge Limit
Frequency Value B Value A~B (dBc)
(MHz) Frequency Value A (dBm) (dBc)
(MHz) (dBm)
2402 2399.72 -48.47 -2.61 -45.86 20
2480 2483.50 -55.9 -2.61 -53.29 20
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Ref Level 5.00 dBm
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20 dB @ SWT

Offset 1.00 dB & RBW 100 kHz
800 ps @ ¥BW 300 kHz
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Jl

] Measuring...

Reference Level Plot

| FEEEEEE ]

28.04.2016
11:00:18 7

Channel Frequency 2402 MHz

Spectrum | Inf
Ref Level 5.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 20 dB & SWT 800 ps @ ¥BW 300 kHz Mode Auto FFT
@ 1Pk Max
1 M1[1] -2.51 dBm
0 dem 2.40225500 GHz
N\,\A M2[1] -48.47 dBm
_10 dem / \ 2.40000000 GHz
-20 dBm / \
-30 dBm V_\J \/f
-40 dBm
3,2_/J \\
-50 dBm
b \W\/—"—\__,_
\'\—/—""—\—\
-60 dBm
-70 dBm
-20 dBm
-90 dBm
CF 2.402 GHz 1000 pts Span 10.0 MHz
: 28.04.2016
][ ] Measuring... .IIIIIII. X 10:56:11 %

Test Report No.: 19660221 001

Date:

27.04.2016

Page 152 of 184



A_ TUVRheinland®

www.tuv.com

( ] In:u
Spectrum N

Ref Level 5.00 dBm Offset 1.00 dB & RBW 100 kHz

Att 20 dB SWT 19 ps @ VBW 300 kHz  Mode Auto FFT
@ 1Pk Max
" M1[1] -3.06 dBm
0 dem 2.4802600 GHz

N&ﬂ mM2[1] -55.90 dBm
-10 dBm 2.4835000 GHz
-20 dBm / \

-30 dBm Lm/ \\P/
-40 dBm f/\/ \

-50 dBm
R M2
L R G
B0 dBm
-70 dBm
-0 dBm
-90 dBm
CF 2.48 GHz 691 pts Span 10.0 MHz
Ji | Measuring...  EREMRREND WG ey

Channel Frequency 2480 MHz
Conducted Spurious Emission

WiFi

Mkr1 2.422 GHz
Ref 15 dBm Atten 20 dB 1.009 dBm
Peak
Log
10 <
dB/
Offst
[
dB

M1 52 R L 'MMWWMWMWW

53 FC
AN
Start 30 MHz Stop 26 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.691 s (1000 pts)
Data Rate: 1Mbps Channel frequency: 2412 MHz
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Ref 15 dBm

Atten 20 dB

Mkr1 2.448 GHz
2.165 dBm

Peak
Log

O

10
dB/

Offst
T

dB

M1 S2 Mrw

53 FC

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26 GHz
Sweep 2.691 s (1000 pts)

Data Rate: 1Mbps

Channel frequency: 2437 MHz

Ref 15 dBm

Atten 20 dB

Mkr1 2.890 GHz
-1.403 dBm

Peak
Log

10
dB/

O H

Offst
7

dB

M1 S2[ i o,

53 FC

| gt

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26 GHz
Sweep 2.691 s (1000 pts)

Data Rate: 1Mbps

Bluetooth LE

Channel frequency: 2462 MHz

Test Report No.: 19660221 001

Date: 27.04.2016

Page 154 of 184



A_ TUVRheinland®

www.tuv.com

Spectrum | Inf

Ref Level 5.00 dBm Offset 1.00 dB @ RBW 100 kHz
Att 25 dB SWT 59.7 ms & VBW 300 kHz Mode Auto Sweep
@ 1Pk Max

mM2[1] -56.53 dBm
0 dem — 4.8060 GHz
M1[1] -2.78 dBm

2.4050 GHz

-10 dBm

-20 dBm
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#Res BW 100 kHz #VBW 300 kHz Sweep 1.968 s (1000 pts)

Channel Frequency 2402 MHz
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Ref Level 5.00 dBm

Offset 1.00 dB @ RBW 100 kHz

Att 25 dB SWT  69.7 ms @ YBW 300 kHz Mode Auto Sweep
@ 1Pk Max
M2[1] -58.22 dBm
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10
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T
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Stop 26 GHz

#VBW 300 kHz  Sweep 1.968 s (1000 pis)

Channel Frequency 2437 MHz
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Spectrum | Inf
Ref Level 5.00 dBm Offset 1.00 dB & RBW 100 kHz
Att 20 dB SWT 69.7 ms @ VYBW 300 kHz Mode Auto Sweep
@ 1Pk Max
o M2[1] -59.86 dBm
o dém e 4.9570 GHz
Occ Bw 0.000000000 Hz
10 dBm M1[1] -3.10 dBm
2.4760 GHz
-20 dBm
-30 dBm
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-50 dBm
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WWWMMW el ..rlu""“ L P o gt Ao (ol 4
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]_[ Measuring... [ TEEEEEE ] zsﬁ‘:fﬁ'::g %
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7

dB
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M1 52,

Start 7 GHz
#Res BW 100 kHz

Stop 26 GHz

#UVBW 300 kHz  Sweep 1.968 s (1000 pts)

Channel Frequency 2480 MHz
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Radiated Spurious Emissions and
Restricted Bands of Operation Section 15.209 and 15.205
Result Pass

FCC Part 15 Section 15.209 &15.205

Test Method ANSI C63.10-2013

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

Test Specification

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
quasi-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 — 30MHz

No emissions found in this frequency range.

For the Frequency range 30MHz -1GHz

Note:

The product has digital device (Camera interfaces, SD card,USB & GPI external Cable) which cannot
control the functions of intentional radiator (Wi-Fi, BT(EDR+BDR),BLE)) in such condition Radiated
spurious emission for the frequency range from 30MHz to 1GHz was performed as per FCC part 15
subpart B 15.109, Class A requirement & Product exclusively used in Vehicles. Only worst case test

results are reported.

FCC Part 15 Subpart B 15.109 Class A limits

Field Measured .
Fre,?ﬂl:_lezncy Strength Distance F'e(léljBSt\rir:?th
dBuV/im (meter) H
30-88 90.00 10.00 39.08
88-216 150.00 10.00 43.52
216-960 210.00 10.00 46.43
above 960 300.00 10.00 49.54
Worst case test results are reported.
External Battery (Vehicle Battery)
o Field Strength Limit Margin
Polarization Frequency(MHz) (dBuV/m) (dBuv/m) (dB)
199.99 39.26 43.52 -4.26
299.95 40.09 46.43 -6.34
320.02 41.02 46.43 -5.41
Horizontal 399.95 39.28 46.43 -7.15
orizonta 479.98 41.60 46.43 -4.83
527.99 43.52 46.43 -2.91
800.08 40.88 46.43 -5.55
928.22 41.56 46.43 -4.87
199.94 33.43 43.52 -10.09
300.04 32.53 46.43 -13.90
Vertical 528.09 40.63 46.43 -5.80
624.02 39.43 46.43 -7.00
800.08 44.23 46.43 -2.20
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Polarization Frequency(MHz) Fie(l(;JlBSut\r/?nrjgth (dII_;:i;T\/i;m) M(ng)in
199.94 39.47 43.52 -4.05

300.04 36.3 46.43 -10.13
Horizontal 379.97 39.35 46.43 -7.08
399.95 37.99 46.43 -8.44
528.09 43.47 46.43 -2.96
928.22 42.91 46.43 -3.52
479.98 37.59 46.43 -8.84
Vertical 527.99 40.63 46.43 -5.80
800.08 42.03 46.43 -4.40

30MHz to 1GHz test performed with only Radio modules are turned on at 3m distance with FCC part 15

subparts C 15.209 limits

External Battery

Polarization Frequency(MHz) Fie(gBiK;?;?th (dIIB_,LnQ/i/tm) Margin (dB)
296.97 44.29 46 -1.71
371.24 44.51 46 -1.49
Horizontal 631.10 40.01 46 -5.99
779.66 44.05 46 -1.95
853.91 42.65 46 -3.35
371.24 40.91 46 -5.09
Vertical 556.90 40.69 46 -5.31
928.22 42.15 46 -3.85
Internal Battery
Polarization Frequency(MHz) Fle(l(;jBSut\r/(/anrlg);th (dllilpl”\]llltm) Margin (dB)
371.24 42.64 46 -3.36
AT 779.71 43.78 46 -2.22
853.91 44.28 46 -1.72
928.12 43.86 46 -2.14
556.94 42.97 46 -3.03
Vertical 779.61 41.44 46 -4.56
928.12 42.24 46 -3.76
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Worst case test results for the frequencies in the range 1 GHz 26.5 GHz are reported in below table.

Bluetooth Low Energy Test Results

Bluetooth LE , Data Rate -> 1Mbps, External Antenna
Channel Polarization Frequency Field Strength Limit Margin
Frequency (MHz) (MHz) (dBuv/m) (dBuv/im) (dB)
2390 (Pk) 50.37 74 -23.63
2390 (Av) 34.56 54 -19.44
2402 (PK) 92.53 * -
Vertical 2402 (Av) 89.40 * -
4804 (Pk) 51.69 74 -22.31
4804 (Av) 41.49 54 -12.51
7206 (Pk) 59.13 74 -14.87
2402 7206 (Av) 47.48 54 -6.52
2390 (Pk) 44,31 74 -29.69
2390 (Av) 33.00 54 -21
2402 (PK) 88.45 * -
Horizontal 2402 (Av) 84.85 * -
4804 (PK) 50.65 74 -23.35
4804 (Av) 39.03 54 -14.97
7206 (Pk) 60.55 74 -13.45
7206 (Av) 50.71 54 -3.29
2440 (Pk) 91.24 * -
2440 (Av) 89.02 * -
Vertical 4880 (PK) 51.90 74 -22.1
4880 (Av) 41.62 54 -12.38
7320 (Pk) 58.79 74 -15.21
7320 (Av) 46.57 54 -7.43
2440 2440 (PK) 88.31 * -
2440 (Av) 83.49 * -
Horizontal 4880 (PK) 50.83 74 -23.17
4880 (Av) 41.27 54 -12.73
7320 (Pk) 60.25 74 -13.75
7320 (Av) 49.96 54 -4.04
2480 (Pk) 93.22 * -
2480 (Av) 89.94 * -
2483.5 (PK) 54.86 74 -19.14
Vertical 2483.5 (Av) 27.83 54 -26.17
4960 (Pk) 51.84 74 -22.16
4060 (Av) 40.30 54 -13.7
2480 7440 (Pk) 60.36 74 -13.64
7440 (Av) 48.16 54 -5.84
2480 (Pk) 87.74 * -
2480 (Av) 84.72 * -
Horizontal 2483.5 (Pk) 50.09 74 -23.91
2483.5 (Av) 27.28 54 -26.72
4960 (PK) 51.88 74 -22.12
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4060 (Av) 40.17 54 -13.83
7440 (PK) 60.87 74 -13.13
7440 (Av) 50.82 54 -3.18
Bluetooth LE , Data Rate -> 1Mbps, Chip Antenna
Channel o Frequency Field Limit .
Frequency Polarization (MH2) Strength (dBpV/m) Margin (dB)
(MHz) (dBuv/m)
2390 (Pk) 44.31 74 -29.69
2390 (Av) 33.00 54 -21
2402 (Pk) 85.72 * -
_ 2402 (Av) 81.45 * -
Vertical 4804 (PK) 52.59 74 21.41
4804 (Av) 40.88 54 -13.12
7206 (Pk) 62.24 74 -11.76
2402 7206 (Av) 48.71 54 -5.29
2390 (Pk) 50.37 74 -23.63
2390 (Av) 34.56 54 -19.44
2402 (Pk) 87.23 * -
Horizontal 2402 (Av) 83.17 * -
4804 (PK) 51.06 74 -22.94
4804 (Av) 39.15 54 -14.85
7206 (Pk) 66.84 74 -7.16
7206 (Av) 53.24 54 -0.76
2440 (Pk) 85.55 * -
2440 (Av) 81.85 * -
Vertical 4880 (PK) 51.83 74 -22.17
4880 (Av) 40.72 54 -13.28
7320 (Pk) 60.04 74 -13.96
7320 (Av) 50.35 54 -3.65
2440 2440 (Pk) 87.04 * -
2440 (Av) 83.19 * -
Horizontal 4880 (PK) 51.37 74 -22.63
4880 (Av) 39.62 54 -14.38
7320 (Pk) 62.51 74 -11.49
7320 (Av) 52.12 54 -1.88
2480 (Pk) 85.55 * -
2480 (Av) 82.71 * -
2483.5 (Pk) 49.56 74 -24.44
Vertical 2483.5 (Av) 27.37 54 -26.63
4960 (PK) 52.82 74 -21.18
4060 (Av) 40.65 54 -13.35
2480 7440 (Pk) 60.65 74 -13.35
7440 (Av) 48.98 54 -5.02
2480 (Pk) 87.57 * -
2480 (Av) 84.52 * -
Horizontal 2483.5 (Pk) 48.89 74 -25.11
2483.5 (Av) 27.54 54 -26.46
4960 (PK) 51.36 74 -22.64
4060 (Av) 39.65 54 -14.35
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7440 (Pk) 61.39 74 -12.61
7440 (Av) 50.74 54 -3.26
IEEE802.11b , Data Rate -> 1Mbps, External Antenna
F?ehqinennecly Polarization Frequency Field Strength Limit Margin
(MH2) (MHz) (dBpVv/m) (dBpuVv/m) (dB)
2390 (Pk) 53.24 74 -20.76
2390 (Av) 39.44 54 -14.56
2412 (PK) 103.83 * -
Vertical 2412 (Av) 101.37 * -
4824 (Pk) 54.46 74 -19.54
4824 (Av) 49.66 54 -4.34
7236 (Pk) 57.33 74 -16.67
2412 7236 (Av) 45.01 54 -8.99
2390 (Pk) 49.68 74 -24.32
2390 (Av) 31.45 54 -22.55
2412 (Pk) 98.41 * -
Horizontal 2412 (AV) 95.9 ” -
4824 (Pk) 52.01 74 -21.99
4824 (Av) 45.02 54 -8.98
7236 (Pk) 57.33 74 -16.67
7236 (Av) 45.01 54 -8.99
2437 (PK) 103.86 * -
2437 (Av) 101.35 * -
Vertical 4874 (Pk) 53.35 74 -20.65
4874 (Av) 47.17 54 -6.83
7311 (Pk) 58.53 74 -15.47
7311 (Av) 45.21 54 -8.79
2431 2437 (PK) 92.93 * -
2437 (Av) 90.6 * -
Horizontal 4874 (Pk) 51.72 74 -22.28
4874 (Av) 44.27 54 -9.73
7311 (Pk) 58.07 74 -15.93
7311 (Av) 45.04 54 -8.96
2462 (PK) 109.16 * -
2462 (Av) 106.68 * -
2483.5 (Pk) 56.32 74 -17.68
Vertical 2483.5 (Av) 47.48 54 -6.52
4924 (Pk) 52.78 74 -21.22
4924 (Av) 43.25 54 -10.75
7386 (Pk) 57.21 74 -16.79
2462 7386(Av) 44.84 54 -9.16
2462 (PK) 102.98 * -
2462 (Av) 99.73 * -
2483.5 (PK) 54.23 74 -19.77
Horizontal 2483.5 (Av) 47.98 54 -6.02
4924 (Pk) 50.9 74 -23.1
4924 (Av) 40.29 54 -13.71
7386 (Pk) 56.75 74 -17.25
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| |  7386(Av) | 44.92 | 54 | 008 |
IEEE802.11b , Data Rate -> 11Mbps, External Antenna,
F(r:ehatjnennecl Polarization Frequency Field Strength Limit Margin
quency (MHz) (dBpV/m) (dBpV/m) (dB)
(MHz)
2390 (Pk) 54.35 74 -19.65
2390 (Av) 33.69 54 -20.31
2412 (PK) 107.98 * -
_ 2412 (Av) 100.17 * -
Vertical
4824 (Pk) 52.11 74 -21.89
4824 (Av) 40.38 54 -13.62
7236 (Pk) 56.12 74 -17.88
7236 (Av) 44.82 54 -9.18
2412
2390 (Pk) 43.18 74 -30.82
2390 (Av) 28.6 54 -25.4
2412 (Pk) 97.03 * -
_ 2412 (Av) 89.24 * -
Horizontal
4824 (Pk) 50.53 74 -23.47
4824 (Av) 37.96 54 -16.04
7236 (Pk) 57.21 74 -16.79
7236 (Av) 44.02 54 -9.98
2437 (PK) 102.85 * -
2437 (Av) 100.92 * -
, 4874 (Pk) 55.05 74 -18.95
Vertical
4874 (Av) 43.74 54 -10.26
7311 (Pk) 57.27 74 -16.73
7311 (Av) 44.82 54 -9.18
2437
2437 (PK) 91.92 * -
2437 (Av) 89.28 * -
, 4874 (Pk) 42.76 74 -31.24
Horizontal
4874 (Av) 40.84 54 -13.16
7311 (Pk) 57.92 74 -16.08
7311 (Av) 44.87 54 -9.13
2462 (PK) 107.78 * -
2462 (Av) 100.08 * -
2483.5 (Pk) 52.57 74 -21.43
. 2483.5 (Av) 33.85 54 -20.15
Vertical
0462 4924 (Pk) 51.83 74 -22.17
4924 (Av) 42.37 54 -11.63
7386 (PK) 56.38 74 -17.62
7386(Av) 43.91 54 -10.09
, 2462 (Pk) 100.69 * -
Horizontal
2462 (Av) 92.98 * -
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2483.5 (Pk) 46.82 74 -27.18
2483.5 (Av) 29.13 54 -24.87
4924 (Pk) 50.9 74 -23.1
4924 (Av) 40.29 54 -13.71
7386 (Pk) 55.38 74 -18.62
7386(Av) 43.82 54 -10.18
Wi-Fi Test Results
IEEE802.11g , Data Rate -> 6Mbps, External Antenna
F(r:ehatjnennec,! Polarization Frequency Field Strength Limit Margin
quency (MHz) (dBpV/m) (dBpV/m) (dB)
(MHz)
2390 (Pk) 57.21 74 -16.79
2390 (Av) 40.66 54 -13.34
, 2412 (Pk) 105.14 * -
Vertical
2412 (Av) 95.51 * -
4824 (Pk) 53.84 74 -20.16
4824 (Av) 40.67 54 -13.33
2412
2390 (Pk) 47.26 74 -26.74
2390 (Av) 31.88 54 -22.12
) 2412 (Pk) 96.6 * -
Horizontal
2412 (Av) 87.01 * -
4824 (Pk) 50.79 74 -23.21
4824 (Av) 38.03 54 -15.97
2437 (Pk) 104.47 * -
. 2437 (Av) 95.5 * -
Vertical
4874 (Pk) 53.2 74 -20.8
4874 (Av) 40.47 54 -13.53
2437
2437 (Pk) 96.48 * -
. 2437 (Av) 87.32 * -
Horizontal
4874 (Pk) 51.64 74 -22.36
4874 (Av) 38.21 54 -15.79
2462 (Pk) 104.85 * -
2462 (Av) 96.27 * -
, 2483.5 (PK) 56.23 74 -17.77
Vertical
2483.5 (Av) 42.07 54 -11.93
4924 (Pk) 53.52 74 -20.48
4924 (Av) 41.48 54 -12.52
2462
2462 (Pk) 97.13 * -
2462 (Av) 88.89 * -
, 2483.5 (PK) 46.73 74 -27.27
Horizontal
2483.5 (Av) 33.66 54 -20.34
4924 (Pk) 52.41 74 -21.59
4924 (Av) 39.68 54 -14.32
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IEEE802.11g , Data Rate -> 24Mbps, External Antenna
F(r:ehatjnennecl Polarization Frequency Field Strength Limit Margin
quency (MHz) (dBpV/m) (dBpV/m) (dB)
(MHz)
2390 (Pk) 53.71 74 -20.29
2390 (Av) 40.45 54 -13.55
. 2412 (PKk) 105.38 * -
Vertical
2412 (Av) 96.43 * -
4824 (Pk) 52.28 74 -21.72
4824 (Av) 40.16 54 -13.84
2412
2390 (Pk) 45.24 74 -28.76
2390 (Av) 32.14 54 -21.86
, 2412 (Pk) 96.56 * -
Horizontal
2412 (Av) 88.07 * -
4824 (Pk) 49.95 74 -24.05
4824 (Av) 37.77 54 -16.23
2437 (Pk) 103.72 * -
) 2437 (Av) 94.28 * -
Vertical
4874 (PK) 51.72 74 -22.28
4874 (Av) 38.82 54 -15.18
2437
2437 (Pk) 95.83 * -
_ 2437 (Av) 86.28 * -
Horizontal
4874 (Pk) 50.12 74 -23.88
4874 (Av) 37.29 54 -16.71
2462 (Pk) 105.27 * -
2462 (Av) 96.56 * -
, 2483.5 (Pk) 54.47 74 -19.53
Vertical
2483.5 (Av) 40.71 54 -13.29
4924 (Pk) 52.37 74 -21.63
4924 (Av) 40.62 54 -13.38
2462
2462 (Pk) 97.72 * -
2462 (Av) 88.88 * -
, 2483.5 (Pk) 46.28 74 -27.72
Horizontal
2483.5 (Av) 32.94 54 -21.06
4924 (Pk) 51.73 74 -22.27
4924 (Av) 38.28 54 -15.72
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IEEE802.11g , Data Rate -> 54Mbps, External Antenna
F(r:ehatjnennecl Polarization Frequency Field Strength Limit Margin
quency (MHz) (dBpV/m) (dBpV/m) (dB)
(MHz)
2390 (Pk) 54.08 74 -19.92
2390 (Av) 41.01 54 -12.99
. 2412 (PKk) 104.22 * -
Vertical
2412 (Av) 95.63 * -
4824 (Pk) 51.8 74 -22.2
4824 (Av) 40.16 54 -13.84
2412
2390 (Pk) 45.42 74 -28.58
2390 (Av) 32.42 54 -21.58
, 2412 (Pk) 95.97 * -
Horizontal
2412 (Av) 87.21 * -
4824 (Pk) 50.27 74 -23.73
4824 (Av) 37.81 54 -16.19
2437 (Pk) 102.28 * -
) 2437 (Av) 93.16 * -
Vertical
4874 (Pk) 50.32 74 -23.68
4874 (Av) 38.12 54 -15.88
2437
2437 (Pk) 94.12 * -
_ 2437 (Av) 85.28 * -
Horizontal
4874 (Pk) 49.29 74 -24.71
4874 (Av) 37.75 54 -16.25
2462 (Pk) 100.03 * -
2462 (Av) 91.19 * -
. 2483.5 (Pk) 45.82 74 -28.18
Vertical
2483.5 (Av) 32.99 54 -21.01
4924 (Pk) 50.72 74 -23.28
4924 (Av) 39.18 54 -14.82
2462
2462 (Pk) 93.43 * -
2462 (Av) 84.46 * -
, 2483.5 (Pk) 43.37 74 -30.63
Horizontal
2483.5 (Av) 30.28 54 -23.72
4924 (Pk) 50.28 74 -23.72
4924 (Av) 37.19 54 -16.81
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IEEEB02.11n 20MH, Data Rate -> MCSO0, External Antenna
F?ehaunennecl Polarization Frequency Field Strength Limit Margin
quency (MHz) (dBpV/m) (dBpV/m) (dB)
(MHz)
2390 (Pk) 56.4 74 -17.6
2390 (Av) 45.14 54 -8.86
i 2412 (Pk) 104.47 * -
Vertical
2412 (Av) 95.59 * -
4824 (Pk) 53.37 74 -20.63
4824 (Av) 41.33 54 -12.67
2412
2390 (Pk) 50.64 74 -23.36
2390 (Av) 36.07 54 -17.93
. 2412 (Pk) 99.38 * -
Horizontal
2412 (Av) 90.88 * -
4824 (Pk) 51.38 74 -22.62
4824 (Av) 37.98 54 -16.02
2437 (Pk) 103.32 * -
. 2437 (Av) 96.02 * -
Vertical
4874 (Pk) 53.12 74 -20.88
4874 (Av) 41.37 54 -12.63
2437
2437 (Pk) 95.11 * -
] 2437 (Av) 87.86 * -
Horizontal
4874 (Pk) 51.83 74 -22.17
4874 (Av) 37.19 54 -16.81
2462 (Pk) 102.72 * -
2462 (Av) 95.47 * -
. 2483.5 (Pk) 53.4 74 -20.6
Vertical
2483.5 (Av) 40.91 54 -13.09
4924 (Pk) 52.63 74 -21.37
4924 (Av) 41.29 54 -12.71
2462
2462 (Pk) 94.59 * -
2462 (Av) 86.85 * -
) 2483.5 (Pk) 45.83 74 -28.17
Horizontal
2483.5 (Av) 32.99 54 -21.01
4924 (Pk) 51.29 74 -22.71
4924 (Av) 37.66 54 -16.34
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IEEE802.11n 20MHz , Data Rate -> MCS7, External Antenna
F?ehaunennecl Polarization Frequency Field Strength Limit Margin
quency (MHz) (dBpV/m) (dBpV/m) (dB)
(MHz)
2390 (Pk) 55.33 74 -18.67
2390 (Av) 42.68 54 -11.32
i 2412 (Pk) 102.94 * -
Vertical
2412 (Av) 95.84 * -
4824 (Pk) 53.41 74 -20.59
4824 (Av) 39.41 54 -14.59
2412
2390 (Pk) 47.22 74 -26.78
2390 (Av) 34.34 54 -19.66
i 2412 (Pk) 945 * -
Horizontal
2412 (Av) 87.08 * -
4824 (Pk) 49.77 74 -24.23
4824 (Av) 37.87 54 -16.13
2437 (Pk) 101.29 * -
. 2437 (Av) 96.31 * -
Vertical
4874 (Pk) 53.42 74 -20.58
4874 (Av) 39.19 54 -14.81
2437
2437 (Pk) 91.28 * -
, 2437 (Av) 86.71 * -
Horizontal
4874 (Pk) 51.29 74 -22.71
4874 (Av) 37.61 54 -16.39
2462 (Pk) 103.94 * -
2462 (Av) 96.6 * -
. 2483.5 (Pk) 54.78 74 -19.22
Vertical
2483.5 (Av) 42.79 54 -11.21
4924 (Pk) 52.27 74 -21.73
4924 (Av) 40.91 54 -13.09
2462
2462 (Pk) 96 * -
2462 (Av) 89.42 * -
) 2483.5 (Pk) 48.89 74 -25.11
Horizontal
2483.5 (Av) 35.82 54 -18.18
4924 (Pk) 51.25 74 -22.75
4924 (Av) 37.17 54 -16.83
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IEEE802.11n 20MH, Data Rate -> MCS15, External Antenna
F?ehaunennecl Polarization Frequency Field Strength Limit Margin
quency (MHz) (dBpV/m) (dBpV/m) (dB)
(MHz)
2390 (Pk) 55.23 74 -18.77
2390 (Av) 42.81 54 -11.19
. 2412 (Pk) 102.83 * -
Vertical
2412 (Av) 95.25 * -
4824 (Pk) 53.42 74 -20.58
4824 (Av) 41.44 54 -12.56
2412
2390 (Pk) 46.32 74 -27.68
2390 (Av) 33.92 54 -20.08
. 2412 (Pk) 93.72 * -
Horizontal
2412 (Av) 86.28 * -
4824 (Pk) 49.66 74 -24.34
4824 (Av) 37.66 54 -16.34
2437 (Pk) 101.2 * -
] 2437 (Av) 96.25 * -
Vertical
4874 (Pk) 53.15 74 -20.85
4874 (Av) 39.63 54 -14.37
2437
2437 (Pk) 90.17 * -
, 2437 (Av) 85.27 * -
Horizontal
4874 (Pk) 50.54 74 -23.46
4874 (Av) 36.72 54 -17.28
2462 (Pk) 103.68 * -
2462 (Av) 96.39 * -
. 2483.5 (Pk) 54.45 74 -19.55
Vertical
2483.5 (Av) 42.54 54 -11.46
4924 (Pk) 52.21 74 -21.79
4924 (Av) 40.9 54 -13.1
2462
2462 (Pk) 95.46 * -
2462 (Av) 88.91 * -
) 2483.5 (Pk) 46.21 74 -27.79
Horizontal
2483.5 (Av) 34.11 54 -19.89
4924 (Pk) 50.42 74 -23.58
4924 (Av) 36.82 54 -17.18
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IEEE 802.11n 40MHz, Data Rate -> MCSO, External Antenna
F(r:ehatjnennecl Polarization Frequency Field Strength Limit Margin
quency (MHz) (dBpV/m) (dBpV/m) (dB)
(MHz)
2390 (Pk) 60.09 74 -13.91
2390 (Av) 44,97 54 -9.03
, 2422 (Pk) 98.34 * -
Vertical
2422 (Av) 89.77 * -
4844 (Pk) 51.13 74 -22.87
4844 (Av) 37.83 54 -16.17
2422
2390 (Pk) 51.54 74 -22.46
2390 (Av) 36.41 54 -17.59
_ 2422 (Pk) 89.19 * -
Horizontal
2422 (Av) 81.46 * -
4844 (Pk) 49.76 74 -24.24
4844 (Av) 36.8 54 -17.2
2442 (Pk) 101.4 * -
, 2442 (Av) 92.61 * -
Vertical
4884 (Pk) 51.01 74 -22.99
4884 (Av) 37.02 54 -16.98
2442
2442 (PK) 93.67 * -
_ 2442 (Av) 85.23 * -
Horizontal
4884 (Pk) 49.71 74 -24.29
4884 (Av) 37.86 54 -16.14
2457 (PK) 99.12 * -
2457 (Av) 90.95 * -
. 2483.5 (Pk) 63.45 74 -10.55
Vertical
2483.5 (Av) 47.82 54 -6.18
4914 (Pk) 51.02 74 -22.98
4914 (Av) 36.29 54 -17.71
2457
2462 (PK) 91.35 * -
2462 (Av) 83.6 * -
. 2483.5 (Pk) 54.81 74 -19.19
Horizontal
2483.5 (Av) 38.96 54 -15.04
4914 (Pk) 49.27 74 -24.73
4914 (Av) 36.82 54 -17.18

Test Report No.: 19660221 001 Date: 27.04.2016 Page 171 of 184



www.tuv.com

A_ TUVRheinland®

IEEE 802.11n 40MHz , Data Rate -> MCS7, External Antenna

Channel Frequency Field Limit Margin
Frequency Polarization Strength
(MH2) (MHz) (dBpV/m) (dBuv/m) (dB)
2390 (Pk) 62.67 74
2390 (Av) 49.16 54
) 2422 (Pk) 100.04 * -
Vertical
2422 (Av) 91.52 * -
4844 (Pk) 52.01 74 -21.99
4844 (Av) 39.57 54 -14.43
2422
2390 (Pk) 53.59 74
2390 (Av) 39.78 54
. 2422 (Pk) 91.3 * -
Horizontal
2422 (Av) 83.66 * -
4844 (Pk) 49.14 74 -24.86
4844 (Av) 36.64 54 -17.36
2442 (Pk) 102.67 * -
) 2442 (Av) 95.01 * -
Vertical
4884 (Pk) 52.19 74 -21.81
4884 (Av) 39.9 54 -14.1
2442
2442 (Pk) 94.62 * -
] 2442 (Av) 86.94 * -
Horizontal
4884 (Pk) 50.21 74 -23.79
4884 (Av) 36.28 54 -17.72
2457 (Pk) 101.52 * -
2457 (Av) 92.72 * -
_ 2483.5 (PK) 69.53 74 -4.47
Vertical
2483.5 (Av) 50.62 54 -3.38
4914 (Pk) 52.27 74 -21.73
4914 (Av) 39.2 54 -14.8
2457
2462 (Pk) 93.07 * -
2462 (Av) 85 * -
_ 2483.5 (PK) 61.27 74 -12.73
Horizontal
2483.5 (Av) 41.01 54 -12.99
4914 (Pk) 50.41 74 -23.59
4914 (Av) 35.84 54 -18.16
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IEEE 802.11n 40MHz, Data Rate - > MCS15, External Antenna

Channel Frequenc Field Limit Margin
Frequency Polarization (l(\:]/IHZ) y Strength (dBuV/m) (dg)
(MHz) (dBpV/m) H
2390 (Pk) 62.44 74
2390 (Av) 51.14 54
) 2422 (Pk) 99.68 * -
Vertical
2422 (Av) 91.93 * -
4844 (Pk) 52.93 74 28.25
4844 (Av) 39.65 54 40.58
2422
2390 (Pk) 52.71 74
2390 (Av) 41.18 54
) 2422 (Pk) 91.27 * -
Horizontal
2422 (Av) 83.53 * -
4844 (Pk) 49.02 74 20.27
4844 (Av) 36.47 54 32.45
2442 (Pk) 102.25 * -
) 2442 (Av) 94,58 * -
Vertical
4884 (Pk) 52.18 74 -21.82
4884 (Av) 39.74 54 -14.26
2442
2442 (Pk) 94.27 * -
] 2442 (Av) 86.45 * -
Horizontal
4884 (Pk) 50.29 74 -23.71
4884 (Av) 36.01 54 -17.99
2457 (Pk) 100.18 * -
2457 (Av) 92.52 * -
) 2483.5 (Pk) 63.22 74 -10.78
Vertical
2483.5 (Av) 51.36 54 -2.64
4914 (PK) 52.19 74 -21.81
4914 (Av) 39.36 54 -14.64
2457
2462 (Pk) 91.91 * -
2462 (Av) 84.23 * -
] 2483.5 (Pk) 55.31 74 -18.69
Horizontal
2483.5 (Av) 41.74 54 -12.26
4914 (PK) 50.26 74 -23.74
4914 (Av) 36.01 54 -17.99
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802.11b 20MHz , Data Rate -1Mbps, Internal Antenna

Channel Frequenc Field Limit Margin
Frequency Polarization (l(\q/IHz) y Strength (dBuV/m) (dg)
(MHz) (dBpV/m) H
2390 (Pk) 50.28 74
2390 (Av) 39.38 54
2412 (Pk) 98.93 * -
. 2412 (Av) 96.45 * -
Vertical
4824 (Pk) 56.68 74 -17.32
4824 (Av) 53.08 54 -0.92
7236 (Pk) 58.3 74 -15.7
7236 (Av) 46.32 54 -7.68
2412
2390 (Pk) 52.22 74
2390 (Av) 41.12 54
2412 (Pk) 99.72 * -
. 2412 (Av) 97.32 * -
Horizontal
4824 (Pk) 53.76 74 -20.24
4824 (Av) 48.89 54 -5.11
7236 (PK) 58.23 74 -15.77
7236 (Av) 46.11 54 -7.89
2437 (Pk) 99.84 * -
2437 (Av) 95.38 * -
_ 4874 (PK) 51.92 74 -22.08
Vertical
4874 (Av) 44.93 54 -9.07
7311 (Pk) 57.29 74 -16.71
7311 (Av) 45.84 54 -8.16
2437
2437 (Pk) 99.02 * -
2437 (Av) 96.44 * -
_ 4874 (Pk) 50.86 74 -23.14
Horizontal
4874 (Av) 41.54 54 -12.46
7311 (Pk) 58.23 74 -15.77
7311 (Av) 46.19 54 -7.81
2462 (Pk) 102.22 * -
2462 (Av) 99.76 * -
2483.5 (PK) 50.51 74 -23.49
. 2483.5 (Av) 40.66 54 -13.34
Vertical
4924 (Pk) 55.93 74 -18.07
2462 4924 (Av) 52.65 54 -1.35
7386 (Pk) 57.23 74 -16.77
7386(Av) 45.92 54 -8.08
2462 (Pk) 103.97 * -
Horizontal 2462 (Av) 101.39 * -
2483.5 (Pk) 54.32 74 -19.68
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2483.5 (Av) 43.95 54 -10.05
4924 (PKk) 49.83 74 -24.17
4924 (Av) 40.31 54 -13.69
7386 (Pk) 56.33 74 -17.67
7386(Av) 45.9 54 -8.1
802.11b 20MHz, Data Rate - > 11Mbps, Internal Antenna,
Channel Frequenc Field Limit Margin
Frequency Polarization (l(\q/IHz) y Strength (dBuV/m) (dg)
(MHz) (dBpV/m) H
2390 (Pk) 49.28 74
2390 (Av) 39.11 54
2412 (PK) 100.23 * -
) 2412 (Av) 94.72 * -
Vertical
4824 (Pk) 52 74 -22
4824 (Av) 39.93 54 -14.07
7236 (PK) 58.2 74 -15.8
7236 (Av) 43.92 54 -10.08
2412
2390 (Pk) 52.01 74 -21.99
2390 (Av) 40.86 54 -13.14
2412 (Pk) 98.45 * -
) 2412 (Av) 93.82 * -
Horizontal
4824 (PKk) 50.98 74 -23.02
4824 (Av) 38.34 54 -15.66
7236 (Pk) 57.33 74 -16.67
7236 (Av) 45,54 54 -8.46
2437 (PK) 99.74 * -
2437 (Av) 93.27 * -
_ 4874 (Pk) 52.13 74 -21.87
Vertical
4874 (Av) 38.6 54 -15.4
7311 (Pk) 57.26 74 -16.74
7311 (Av) 42.85 54 -11.15
2437
2437 (Pk) 97.93 * -
2437 (Av) 92.76 * -
_ 4874 (Pk) 50.41 74 -23.59
Horizontal
4874 (Av) 37.35 54 -16.65
7311 (Pk) 56.82 74 -17.18
7311 (Av) 44.29 54 -9.71
2462 (Pk) 103.25 * -
2462 (Av) 95.55 * -
2462 Vertical 2483.5 (Pk) 49.39 74 -24.61
2483.5 (Av) 31.09 54 -22.91
4924 (PKk) 51.98 74 -22.02
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4924 (Av) 38.29 54 -15.71
7386 (Pk) 56.29 74 -17.71
7386(Av) 41.9 54 -12.1
2462 (Pk) 105.05 * -
2462 (Av) 97.23 * -
2483.5 (Pk) 50.47 74 -23.53
) 2483.5 (Av) 33.68 54 -20.32
Horizontal
4924 (PK) 49.89 74 -24.11
4924 (Av) 36.29 54 -17.71
7386 (Pk) 55.29 74 -18.71
7386(Av) 43.19 54 -10.81
802.11g 20MHz, Data Rate - > 6Mbps, Internal Antenna,
Channel Frequenc Field Limit Margin
Frequency Polarization (I(\]/IHz) y Strength (dBuV/m) (dlg)
(MHz) (dBpV/m) H
2390 (Pk) 51.39 74
2390 (Av) 36.22 54
) 2412 (Pk) 98.96 * -
Vertical
2412 (Av) 91.34 * -
4824 (Pk) 54.12 74 -19.88
4824 (Av) 38.76 54 -15.24
2412
2390 (Pk) 51.89 74
2390 (Av) 37.61 54
) 2412 (Pk) 100.72 * -
Horizontal
2412 (Av) 92.35 * -
4824 (Pk) 52.01 74 -21.99
4824 (Av) 39.84 54 -14.16
2437 (Pk) 97.23 * -
) 2437 (Av) 89.45 * -
Vertical
4874 (Pk) 52.13 74 -21.87
4874 (Av) 39.83 54 -14.17
2437
2437 (Pk) 101.32 * -
) 2437 (Av) 93.45 * -
Horizontal
4874 (Pk) 51.67 74 -22.33
4874 (Av) 38.05 54 -15.95
2462 (Pk) 99.78 * -
2462 (Av) 91.58 * -
_ 2483.5 (PK) 49.1 74 -24.9
Vertical
2462 2483.5 (Av) 34.41 54 -19.59
4924 (Pk) 51.73 74 -22.27
4924 (Av) 37.29 54 -16.71
Horizontal 2462 (Pk) 102.4 * -
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2462 (Av) 94.58 * -
2483.5 (Pk) 50.68 74 -23.32
2483.5 (Av) 36.79 54 -17.21
4924 (PKk) 52.72 74 -21.28
4924 (Av) 40.63 54 -13.37
802.11g 20MHz, Data Rate ->24Mbps, Internal Antenna,
Channel Frequenc Field Limit Margin
Frequency Polarization (I?/IHZ) y Strength (dBpV/m) (dg)
(MHz2) (dBuVv/m) H
2390 (Pk) 48.92 74
2390 (Av) 36.33 54
) 2412 (Pk) 97.65 * -
Vertical
2412 (Av) 90.47 * -
4824 (Pk) 53.23 74 -20.77
4824 (Av) 37.9 54 -16.1
2412
2390 (Pk) 48.29 74
2390 (Av) 38.84 54
) 2412 (Pk) 100.92 * -
Horizontal
2412 (Av) 91.89 * -
4824 (Pk) 51.41 74 -22.59
4824 (Av) 38.47 54 -15.53
2437 (Pk) 96.35 * -
) 2437 (Av) 88.28 * -
Vertical
4874 (Pk) 51.02 74 -22.98
4874 (Av) 38.62 54 -15.38
2437
2437 (Pk) 100.73 * -
) 2437 (Av) 92.83 * -
Horizontal
4874 (Pk) 49.52 74 -24.48
4874 (Av) 36.12 54 -17.88
2462 (Pk) 100.36 * -
2462 (Av) 91.47 * -
) 2483.5 (Pk) 49.31 74 -24.69
Vertical
2483.5 (Av) 37.04 54 -16.96
4924 (PKk) 50.28 74 -23.72
4924 (Av) 36.19 54 -17.81
2462
2462 (Pk) 103.46 * -
2462 (Av) 94.23 * -
) 2483.5 (Pk) 52.65 74 -21.35
Horizontal
2483.5 (Av) 40.53 54 -13.47
4924 (PKk) 51.93 74 -22.07
4924 (Av) 39.74 54 -14.26
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802.11g 20MHz, Data Rate ->54Mbps, Internal Antenna,

Channel Frequenc Field Limit Margin
Frequency Polarization (l(\q/IHz) y Strength (dBuV/m) (dg)
(MHz) (dBpV/m) H
2390 (Pk) 48.22 74
2390 (Av) 36.76 54
) 2412 (Pk) 96.82 * -
Vertical
2412 (Av) 89.46 * -
4824 (Pk) 53.01 74 -20.99
4824 (Av) 36.81 54 -17.19
2412
2390 (Pk) 49.11 74
2390 (Av) 39.46 54
) 2412 (Pk) 99.89 * -
Horizontal
2412 (Av) 90.63 * -
4824 (PKk) 50.62 74 -23.38
4824 (Av) 38.41 54 -15.59
2437 (Pk) 95.23 * -
. 2437 (Av) 87.41 * -
Vertical
4874 (PK) 50.22 74 -23.78
4874 (Av) 38.21 54 -15.79
2437
2437 (Pk) 99.02 * -
. 2437 (Av) 91.42 * -
Horizontal
4874 (PK) 48.18 74 -25.82
4874 (Av) 36.22 54 -17.78
2462 (Pk) 100.53 * -
2462 (Av) 92.58 * -
_ 2483.5 (Pk) 49.46 74 -24.54
Vertical
2483.5 (Av) 35.31 54 -18.69
4924 (PK) 49.22 74 -24.78
4924 (Av) 35.82 54 -18.18
2462
2462 (Pk) 103.25 * -
2462 (Av) 95.39 * -
_ 2483.5 (Pk) 52.44 74 -21.56
Horizontal
2483.5 (Av) 37.18 54 -16.82
4924 (Pk) 50.29 74 -23.71
4924 (Av) 38.12 54 -15.88
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A TUVRheinland®

802.11n 20MHz, Data Rate -> MCSO0, Internal Antenna,
Channel Frequenc Field Limit Margin
Frequency Polarization (I?/IHZ) y Strength (dBpV/m) (dg)
(MH2) (dBpVv/m) H
2390 (Pk) 50.11 74
2390 (Av) 36.9 54
. 2412 (Pk) 100.18 * -
Vertical
2412 (Av) 94.18 * -
4824 (PK) 53.63 74 -20.37
4824 (Av) 39.4 54 -14.6
2412
2390 (Pk) 50.72 74
2390 (Av) 37.84 54
. 2412 (Pk) 101.57 * -
Horizontal
2412 (Av) 95.2 * -
4824 (Pk) 51.74 74 -22.26
4824 (Av) 38.51 54 -15.49
2437 (Pk) 98.43 * -
. 2437 (Av) 93.28 * -
Vertical
4874 (Pk) 52.3 74 -21.7
4874 (Av) 38.91 54 -15.09
2437
2437 (Pk) 100.83 * -
. 2437 (Av) 96.26 * -
Horizontal
4874 (Pk) 52.34 74 -21.66
4874 (Av) 40.73 54 -13.27
2462 (Pk) 95.18 * -
2462 (Av) 87.22 * -
. 2483.5 (Pk) 54.26 74 -19.74
Vertical
2483.5 (Av) 41.22 54 -12.78
4924 (Pk) 50.22 74 -23.78
4924 (Av) 36.84 54 -17.16
2462
2462 (Pk) 99.21 * -
2462 (Av) 94.74 * -
. 2483.5 (Pk) 54.21 74 -19.79
Horizontal
2483.5 (Av) 41.92 54 -12.08
4924 (PK) 51.43 74 -22.57
4924 (Av) 40.11 54 -13.89
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A TUVRheinland®

802.11n 20MHz, Data Rate -> MCS7, Internal Antenna

Channel Frequenc Field Limit Margin
Frequency Polarization (l(\q/IHz) y Strength (dBuV/m) (dg)
(MHz) (dBpV/m) H
2390 (Pk) 50.21 74
2390 (Av) 36.91 54
) 2412 (Pk) 97.32 * -
Vertical
2412 (Av) 92.12 * -
4824 (Pk) 52.32 74 -21.68
4824 (Av) 37.12 54 -16.88
2412
2390 (Pk) 48.12 74
2390 (Av) 36.01 54
) 2412 (Pk) 100.01 * -
Horizontal
2412 (Av) 93.21 * -
4824 (PK) 51.22 74 -22.78
4824 (Av) 38.91 54 -15.09
2437 (Pk) 96.21 * -
. 2437 (Av) 91.83 * -
Vertical
4874 (PK) 52.12 74 -21.88
4874 (Av) 38.01 54 -15.99
2437
2437 (Pk) 99.34 * -
. 2437 (Av) 96.11 * -
Horizontal
4874 (PK) 52.13 74 -21.87
4874 (Av) 39.02 54 -14.98
2462 (Pk) 96.7 * -
2462 (Av) 89.69 * -
) 2483.5 (Pk) 50.39 74 -23.61
Vertical
2483.5 (Av) 34.63 54 -19.37
4924 (PK) 51.3 74 -22.7
4924 (Av) 36.82 54 -17.18
2462
2462 (Pk) 98.99 * -
2462 (Av) 92.4 * -
_ 2483.5 (Pk) 52.74 74 -21.26
Horizontal
2483.5 (Av) 37.03 54 -16.97
4924 (PKk) 51.92 74 -22.08
4924 (Av) 39.62 54 -14.38
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A TUVRheinland®

www.tuv.com

802.11n 20MHz, Data Rate -> MCS15, Internal Antenna,
Channel Frequenc Field Limit Margin
Frequency Polarization (l(\q/IHz) y Strength (dBuV/m) (dg)
(MHz) (dBpV/m) H
2390 (Pk) 50.7 74 -23.3
2390 (Av) 36.69 54 -17.31
. 2412 (Pk) 98.7 * -
Vertical
2412 (Av) 92.88 * -
4824 (Pk) 51.02 74 -22.98
4824 (Av) 37.11 54 -16.89
2412
2390 (Pk) 48.76 74 -25.24
2390 (Av) 35.75 54 -18.25
) 2412 (Pk) 100.3 * -
Horizontal
2412 (Av) 93.61 * -
4824 (Pk) 51.23 74 -22.77
4824 (Av) 38.76 54 -15.24
2437 (Pk) 96.92 * -
. 2437 (Av) 91.37 * -
Vertical
4874 (Pk) 52.84 74 -21.16
4874 (Av) 38.29 54 -15.71
2437
2437 (Pk) 99.54 * -
. 2437 (Av) 96.72 * -
Horizontal
4874 (Pk) 52.04 74 -21.96
4874 (Av) 39.64 54 -14.36
2462 (Pk) 94.37 * -
2462 (Av) 89.63 * -
_ 2483.5 (Pk) 51.83 74 -22.17
Vertical
2483.5 (Av) 40.28 54 -13.72
4924 (Pk) 50.44 74 -23.56
4924 (Av) 36.93 54 -17.07
2462
2462 (Pk) 98.73 * -
2462 (Av) 93.72 * -
_ 2483.5 (Pk) 52.84 74 -21.16
Horizontal
2483.5 (Av) 39.02 54 -14.98
4924 (Pk) 51.47 74 -22.53
4924 (Av) 38.92 54 -15.08
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A TUVRheinland®

802.11n 40MHz, Data Rate -> MCSO, Internal Antenna,

Channel Frequenc Field Limit Margin
Frequency Polarization (l(\q/IHz) y Strength (dBuV/m) (dg)
(MHz) (dBpV/m) H
2390 (Pk) 59.62 74
2390 (Av) 45.39 54
) 2422 (Pk) 97.43 * -
Vertical
2422 (Av) 89.46 * -
4844 (Pk) 51.33 74 -22.67
4844 (Av) 39.63 54 -14.37
2422
2390 (Pk) 60.84 74
2390 (Av) 47.83 54
) 2422 (Pk) 98.74 * -
Horizontal
2422 (Av) 90.34 * -
4844 (Pk) 51.53 74 -22.47
4844 (Av) 39.65 54 -14.35
2442 (Pk) 96.24 * -
. 2442 (Av) 88.66 * -
Vertical
4884 (Pk) 51.25 74 -22.75
4884 (Av) 38.13 54 -15.87
2442
2442 (Pk) 98.25 * -
. 2442 (Av) 91.12 * -
Horizontal
4884 (Pk) 49.31 74 -24.69
4884 (Av) 37.08 54 -16.92
2457 (Pk) 97.32 * -
2457 (Av) 88.63 * -
) 2483.5 (Pk) 60.64 74 -13.36
Vertical
2483.5 (Av) 45.38 54 -8.62
4914 (Pk) 51.01 74 -22.99
4914 (Av) 37.85 54 -16.15
2457
2462 (Pk) 99.23 * -
2462 (Av) 90.72 * -
) 2483.5 (Pk) 66.82 74 -7.18
Horizontal
2483.5 (Av) 48.45 54 -5.55
4914 (PK) 49.28 74 -24.72
4914 (Av) 37.03 54 -16.97
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A TUVRheinland®

802.11n 40MHz, Data Rate -> MCS7, Internal Antenna,

Channel Frequenc Field Limit Margin
Frequency Polarization (l(\q/IHz) y Strength (dBuV/m) (dg)
(MHz) (dBpV/m) H
2390 (Pk) 59.11 74
2390 (Av) 45.54 54
) 2422 (Pk) 96.09 * -
Vertical
2422 (Av) 89.37 * -
4844 (PKk) 50.32 74 -23.68
4844 (Av) 39.54 54 -14.46
2422
2390 (Pk) 60.85 74
2390 (Av) 46.93 54
) 2422 (Pk) 97.68 * -
Horizontal
2422 (Av) 89.78 * -
4844 (PK) 50.45 74 -23.55
4844 (Av) 38.9 54 -15.1
2442 (Pk) 96.23 * -
. 2442 (Av) 88.25 * -
Vertical
4884 (Pk) 50.12 74 -23.88
4884 (Av) 37.24 54 -16.76
2442
2442 (Pk) 98.1 * -
. 2442 (Av) 90.13 * -
Horizontal
4884 (Pk) 48.29 74 -25.71
4884 (Av) 36.17 54 -17.83
2457 (Pk) 96.29 * -
2457 (Av) 87.33 * -
_ 2483.5 (Pk) 59.38 74 -14.62
Vertical
2483.5 (Av) 44.82 54 -9.18
4914 (Pk) 51.28 74 -22.72
4914 (Av) 37.29 54 -16.71
2457
2462 (Pk) 97.23 * -
2462 (Av) 89.45 * -
) 2483.5 (Pk) 65.28 74 -8.72
Horizontal
2483.5 (Av) 47.28 54 -6.72
4914 (PK) 48.92 74 -25.08
4914 (Av) 37.28 54 -16.72
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A TUVRheinland®

802.11n 40MHz, Data Rate -> MCS15, Internal Antenna,
Channel Frequenc Field Limit Margin
Frequency Polarization (l(\q/IHz) y Strength (dBuV/m) (dg)
(MHz) (dBpV/m) H
2390 (Pk) 58.83 74
2390 (Av) 44.37 54
) 2422 (Pk) 96.02 * -
Vertical
2422 (Av) 88.65 * -
4844 (Pk) 49.76 74 21.23
4844 (Av) 38.56 54 33.34
2422
2390 (Pk) 59.74 74
2390 (Av) 45.37 54
) 2422 (Pk) 96.65 * -
Horizontal
2422 (Av) 88.93 * -
4844 (PKk) 49.387 74 23.22
4844 (Av) 37.82 54 34.73
2442 (Pk) 95.23 * -
i 2442 (Av) 87.34 * -
Vertical
4884 (Pk) 49.27 74 -24.73
4884 (Av) 36.27 54 -17.73
2442
2442 (Pk) 97.22 * -
. 2442 (Av) 88.73 * -
Horizontal
4884 (Pk) 47.65 74 -26.35
4884 (Av) 36.27 54 -17.73
2457 (Pk) 95.32 * -
2457 (Av) 86.49 * -
_ 2483.5 (Pk) 58.99 74 -15.01
Vertical
2483.5 (Av) 43.67 54 -10.33
4914 (Pk) 51.33 74 -22.67
4914 (Av) 36.92 54 -17.08
2457
2462 (Pk) 96.71 * -
2462 (Av) 88.82 * -
) 2483.5 (Pk) 64.09 74 -9.91
Horizontal
2483.5 (Av) 46.77 54 -7.23
4914 (Pk) 48.98 74 -25.02
4914 (Av) 36.21 54 -17.79

* - -> Fundamental Frequency
P-->Peak detector
AV-->Average Detector

**END OF TEST REPORT***
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