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Test Result Summary

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

FCC 15.247(e) Maximum Power Spectral Density Pass

FCC 15.247(d) Band-edge compliance Pass
FCC 15.209 / FCC Spurious Radiated Emissions and Restricted Bands p

15.205 of Operation ass

FCC 15.207 Conducted emission test on a.c Power line Pass

Note: Conducted measurements are done according to the procedure given in KDB No. 558074
D01 DTS Meas Guidance v04
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List of Test and Measurement Instruments

TUV Rheinland (India) Pvt

. Ltd. , Bangalore

A TUVRheinland®

; Calibration
Equipment Manufacturer Model SIN Due Date
EMI Test Receiver Rohde &Schwarz ESU 40 100288 29.10.2017
Hybrid Log Periodic antenna ETS Lindgren 3142D 00081354 10.06.2018
Broadband Horn Antenna Frankonia HAX-18 HAX18-802 16.03.2018
Double-Ridged Waveguide | £1q | iyqgren 3117 00133356 | 21.12.2017
Horn Antenna
Emission Horn Antenna ETS Lindgren 116706 00107323 02.11.2017
Active Loop Antenna Frankonia LAX-10 LAX-10-800 22.12.2017
Agilent
Spectrum Analyser : E4407B US41192772 | 13.02.2018
Technologies

Anechoic Chamber Frankonia - - -
LISN Rohde & Schwarz ENV216 100022 07.09.2017
EMI Receiver Rohde & Schwarz ESR7 101133 10.12.2017

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

A_ TUVRheinland®

IDU is an indoor CPE with multiple user interfaces and LED indications for last mile wireless connectivity
to the home in conjunction with LTE outdoor unit. It has 2 Ethernet LAN ports and 1 Ethernet WAN port,
which supports PoE+, dual band and dual concurrent Wi-Fi interface supporting 2x2 MIMO and
compliant to 802.11 a/b/g/n/ac standards. It is powered by a 54V DC power adapter, reset switch and
multi-color LED indicators for status indication. Wi-Fi antennae are internal to the enclosure

Ratings and System Details

Operating Frequency Range

Wi-Fi: 2400 - 2483.5MHz.

Channel Spacing 5MHz — Wi-Fi
802.11b 17.74 dBm
Transmitted Power 802.11g 18.88 dBm
802.11n 19.81 dBm

Data Rate

802.11b: 1,2, 5.5,11 Mbps
802.11g: 6, 9,12, 18, 24, 36, 48, 54 Mbps
802.11n: 6.5, 14.4, 21.7, 28.9, 39, 57.8, 65Mbps

Number of antenna

2X2 MIMO

Antenna Type

Internal mount and cable connection

Antenna Gain

4.61 and 3.52dBi

Supply Voltage to Module

54V DC from Power Adaptor

Environmental

0°C to +40°C

Test Conditions:

Supply Voltage: 54V DC from Power Adaptor

Environmental conditions:

Temperature: +25.3°C

RH: 59%

Test Report No.: 19660316 001

Date: 19.06.2017 Page 5 of 190
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Test Set-up and Operation Mode
Principle of Configuration Selection

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

Test Operation and Test Software
Test Tool (QRTC v3.0.174.0 & Tera Term v4.75) used enable the transmission with burst mode, changing
channels (low/mid/high) and data rates on the EUT for the tests in this report.

Special Accessories and Auxiliary Equipment
- Ethernet cable was used for interface between EUT and Laptop.

Countermeasures to achieve EMC Compliance
- None

Test Modes — Data Rates and Modulations
For Antenna port/Radiated spurious emissions, the tests were performed for both antenna chains and all

data rates and only worst case results are reported in this report.

Mode Antenna 1 Antenna 2
IEEE802.11b Yes Yes
IEEE802.11¢g Yes Yes
IEEE802.11n 20MHz Yes Yes
IEEE802.11n 20MHz MIMO Yes Yes
IEEE802.11n 40MHz Yes Yes
IEEE802.11n 40MHz MIMO Yes Yes

Note: Wi-Fi in 802.11b mode and 802.11 g mode and 802.11 n mode MCSO to MCS7 data rates, only one
antenna operates at a time.

Antenna Details:

Manufacturer Antenna Type

Internal mount and cable

Ethertronics )
connection
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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.

Test Setup Configuration

Frequency Range 9 kHz -30 MHz

EUT
3 m test distance
| > EMI-Receiver
1]

Q

Frequency Range 30MHz -1GHz

Semi-anechoic

« 3m >
L | ‘ ‘ ‘ Pre-Amplifier Measuring Receiver /
Spectrum Analyzer
Turntable
Ground
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Frequency above 1GHz

Semi-anechoic

Measuring Receiver /
Spectrum Analyzer

Pre-Amplifier

EUT

1 Tumntable

Ground

Conducted Emission Test on A.C. mains line

The equipment under test (EUT) was placed on a wooden table 80cm above the ground plane, the LISN
was place 80cm away from the EUT. The test was performed in accordance with ANSI C63.10 - 2013,
with the following: an initial measurement was performed in peak and average detection mode on the live
and neutral lines. The pre-scan was performed by peak detection on both live and neutral conductors. Any
emissions recorded within 20dB of the relevant limit line were re-measured using quasi-peak and average
detections, the 6 worst cases was recorded in the table of results.

Screened Room
< 0.8m >

/Mains Input
EUT
\ 50Q Output EMI

Wooden Table Receiver

NI

Ground Plane LISN

Test Report No.: 19660316 001 Date: 19.06.2017 Page 8 of 190
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Test Results
Maximum Average Conducted Output Power Section 15.247(b) (3)
Result Pass

Test Specification

Measurement Bandwidth (RBW)
Requirement

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

Test Method:

Spectrum Analyzer

EUT Attenuator

Offset value 10.6dB is added in the final measurement value.

Test Result:

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

Note: Test was performed on both the transmit chains and worst case results were from chain 0
and the respective results has been reported.

802.11 Data Rate F?ehqinennec!y F-’r:vtv&(lalr Limit Margin
Protocol (Mbps) (MH2) (dBm) (dBm) (dB)
2412.00 15.37 30.00 -14.63

1 2437.00 14.31 30.00 -15.69

2462.00 15.76 30.00 -14.24

° 2412.00 16.75 30.00 -13.25

11 2437.00 17.74 30.00 -12.26

2462.00 17.26 30.00 -12.74

Test Report No.: 19660316 001
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Ch Freq

Trig  Free

Channel Power

Ref 19.6 dBm

Atten 20 dB

Averages: 100

#Avg

Log

10

dB/

"

~

Offst | e

\ -

10.6 h S

W AT

dB

Center 2.412 GHz
#Res BW 300 kHz

Channel Power

15.37 dBm /13.1000 MHz -55.80 dBm/Hz

#VBW 1 MHz Sweep 19.98 ms (1000 pts|

Span 30 MHz

Power Spectral Density

Data rate: 1 Mbps

Channel Frequency: 2412 MHz

Ch Freq

Channel Power

2.437 GHz

Trig  Free

Ref 19.6 dBm

Atten 20 dB

pd

N

10.6 L

Nz

T

Center 2.437 GHz
#Res BW 300 kHz

#VBW 1 MHz Sweep 19.98 ms (1000 pts|

Channel Power

14.31 dBm /13.1000 MHz -56.86 dBm/Hz

Span 30 MHz

Power Spectral Density

Data rate: 1 Mbps

Channel Frequency: 2437 MHz
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Ch Freq 2.462 GHz Trig  Free

Channel Power Averages: 100

Ref 19.6 dBm Atten 20 dB
#hvg
W W
dB/ o =N
Offst d ™, e
10.6 B N AT
dB
Center 2.462 GHz Span 30 MHz
#Res BUW 300 kHz #/BW 1 MHz Sweep 19.98 ms (1000 pts
Channel Power Power Spectral Density
15.76 dBm /13.1000 MHz -55.41 dBm/Hz
Data rate: 1 Mbps Channel Frequency: 2462 MHz

Ch Freq 2412 GHz Trig  Free

Channel Power Averages: 100

Ref 19.6 dBm Atten 20 dB

#Avg

L‘m ’j# | it e, | "‘-H

10 .

dB/ )= N,

Offst | RN

10.6 il

dB

Center 2.412 GHz Span 30 MHz

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

Channel Power Power Spectral Density

16.75 dBm /13.1000 MHz -94.42 dBm/Hz

Data rate: 11 Mbps Channel Frequency: 2412 MHz
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Ch Freq

2437 GHz

Trig  Free

Channel Power

Ref 19.6 dBm

Atten 20 dB

Averages: 100

_-’rr"'_'—

oy

Center 2.437 GHz
#Res BW 300 kHz

Span 30 MHz

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

Channel Power

Power Spectral Density

17.74 dBm /13.1000 MHz -53.44 dBm/Hz

Data rate: 11 Mbps

Channel Frequency: 2437 MHz

Ch Freq

Channel Power

2.462 GHz

Trig Free

Averages: 100

Ref 19.6 dBm

Atten 20 dB

#lvg

Log

[~

10

dB/

Offst

10.6

dB

Center 2.462 GHz
#Res BW 300 kHz

Span 30 MHz

#VBW 1 MHz Sweep 19.98 ms (1000 pts

Channel Power

Power Spectral Density

17.26 dBm /13.1000 MHz -53.92 dBm/Hz

Data rate: 11 Mbps

Channel Frequency: 2462 MHz
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Note: Test was performed on both the transmit chains and worst case results were from chain 0
and the respective results has been reported.

802.11 Data Rate FSehqaunennecly I;roovt/aelr Limit Margin
Protocol (Mbps) (MHz2) (dBm) (dBm) (dB)
2412.00 14.90 30.00 -15.1

6 2437.00 18.88 30.00 -11.12

2462.00 14.61 30.00 -15.39

2412.00 14.74 30.00 -15.26

g 24 2437.00 18.63 30.00 -11.37

2462.00 14.21 30.00 -15.79

2412.00 13.04 30.00 -16.96

54 2437.00 16.18 30.00 -13.82

2462.00 12.57 30.00 -17.43

Ch Freq 2412 GHz Tiig  Free

Channel Power Averages: 100

Ref 19.6 dBm Atten 20 dB

#hvg

Log

10 f Y

dB/ ]

Offst il i

10.6

dB

Center 2.412 GHz Span 30 MHz

#Res BW 300 kHz #UBW 1 MHz Sweep 19.98 ms (1000 pts
Channel Power Power Spectral Density
14.90 dBm /16.5000 MHz -57.28 dBm/Hz

Data rate: 6 Mbps Channel Frequency: 2412 MHz
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Ch Freq 2437 GHz Trig  Free

Channel Power Averages: 100

Ref 19.6 dBm Atten 20 dB

#hAvg

L{"-] ] P e

10 o

dB/ e

Offst " M

10.6

dB

Center 2.437 GHz Span 30 MHz

#Res BW 300 kHz #/BW 1 MHz Sweep 19.98 ms (1000 pts]

Channel Power Power Spectral Density

18.88 dBm /16.5000 MHz -53.29 dBm/Hz

Data rate: 6 Mbps Channel Frequency: 2437 MHz

Ch Freq 2462 GHz Trig  Free

Channel Power Averages: 100

Ref 19.6 dBm Atten 20 dB

#hvg

Log — =

10 7 T

dB/ A

Offst | _mt™ i R

10.6

dB

Center 2.462 GHz Span 30 MHz

#Res BW 300 kHz #UBW 1 MHz Sweep 19.98 ms (1000 pts)
Channel Power Power Spectral Density
14.61 dBm /16.5000 MHz -57.57 dBm/Hz

Data rate: 6 Mbps Channel Frequency: 2462 MHz
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Ch Freq 2412 GHz Trig Free

Channel Power Averages: 100

Ref 19.6 dBm Atten 20 dB

#Avg

Log et < e

10 i

dB/ _',,""- ."‘“""L,,\.

10.6

dB

Center 2.412 GHz Span 30 MHz

#Res BW 300 kHz #FU/BW 1 MHz Sweep 19.98 ms (1000 pts
Channel Power Power Spectral Density
14.74 dBm /16.5000 MHz -57.43 dBm/Hz

Data rate: 24 Mbps Channel Frequency: 2412 MHz

Ch Freq ; Trig Free

Channel Power Averages: 100

Ref 19.6 dBm Atten 20 dB

Center 2.437 GHz Span 30 MHz
#Res BW 300 kHz #/BW 1 MHz  Sweep 19.98 ms (1000 pts

Channel Power Power Spectral Density

18.63 dBm /16.5000 MHz -53.54 dBm/Hz

Data rate: 24 Mbps Channel Frequency: 2437 MHz
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Ch Freq 2.462 GHz Trig Free

Channel Power Averages: 100

Ref 19.6 dBm Atten 20 dB

#hAvg

Log — &

10 7 N

dB/ e [Moan,

Offst | serwet™ I

10.6

dB

Center 2.462 GHz Span 30 MHz

#Res BW 300 kHz #/BW 1 MHz Sweep 19.98 ms (1000 pts
Channel Power Power Spectral Density
14.21 dBm /16.5000 MHz -57.96 dBm/Hz

Data rate: 24 Mbps Channel Frequency: 2462 MHz

Ch Freq 2412 GHz Trig Free

Channel Power

Ref 19.6 dBm Atten 20 dB

#Avg

Log —— e e

10 i i

dB/ T T,

Offst | oot ]

10.6

dB

Center 2.412 GHz Span 30 MHz

#Res BW 300 kHz #/BW 1 MHz Sweep 19.98 ms (1000 pts]
Channel Power Power Spectral Density
13.04 dBm /16.5000 MHz -59.13 dBm/Hz

Data rate: 54 Mbps Channel Frequency: 2412 MHz
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Ch Freq 2.437 GHz Trig Free

Channel Power

Ref 19.6 dBm Atten 20 dB

Center 2.437 GHz Span 30 MHz
#Res BW 300 kHz #/BW 1 MHz  Sweep 19.98 ms (1000 pts

Channel Power Power Spectral Density

16.18 dBm /16.5000 MHz -56.00 dBm/Hz

Data rate: 54 Mbps Channel Frequency: 2437 MHz

Ch Freq 2.462 GHz Trig Free

Channel Power Averages: 100

Ref 19.6 dBm Atten 20 dB

#hvg

Log — —

10 }r'_ —~ i

dB/ el T

Offst | o™ B

10.6

db

Center 2.462 GHz Span 30 MHz

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

Channel Power Power Spectral Density

12.57 dBm /16.5000 MHz -59.60 dBm/Hz

Data rate: 54 Mbps Channel Frequency: 2462 MHz
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N mode SISO 20MHz Channel Bandwidth:

Note: Test was performed on both the transmit chains and worst case results were from chain 0
and the respective results has been reported.

802.11 Data Rate FSehqaunenne(!y I;roovt/i}r Limit Margin
Protocol (Mbps) (MH2) (dBm) (dBm) (dB)
2412.00 15.25 30.00 -14.75
MCS 0 2437.00 19.12 30.00 -10.88
2462.00 14.68 30.00 -15.32
2412.00 15.25 30.00 -14.75
n MCS 4 2437.00 19.11 30.00 -10.89
2462.00 14.67 30.00 -15.33
2412.00 13.19 30.00 -16.81
MCS 7 2437.00 17.12 30.00 -12.88
2462.00 13.60 30.00 -16.4

Test Report No.: 19660316 001 Date: 19.06.2017 Page 18 of 190



www.tuv.com

A TUVRheinland®

Ch Freq 2412 GHz

Tiig  Free

Channel Power Averages: 100

Ref 19.6 dBm Atten 20 dB

Center 2.412 GHz
#Res BW 300 kHz #/BW 1 MHz

Span 30 MHz
Sweep 19.98 ms (1000 pts

Channel Power

15.25 dBm /17.7000 MHz

Power Spectral Density
-57.23 dBm/Hz

Data Rate: MCSO Channel Frequency: 2412 MHz

Ch Fieq 2437 GHz

Trig Free

Channel Power Averages: 100

Ref 19.6 dBm Atten 20 dB

Center 2.437 GHz
#Res BW 300 kHz #\VBW 1 MHz

Channel Power

19.12 dBm /17.7000 MHz

Span 30 MHz
Sweep 19.98 ms (1000 pts

Power Spectral Density
-53.36 dBm/Hz

Data Rate: MCSO Channel Frequency: 2437 MHz
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Ch Freq 2.462 GHz Trig  Free

Channel Power Averages: 100

Ref 19.6 dBm Atten 20 dB

#ivg

Log b ™

10 N

dB/ =4 e

offst | T T

10.6

db

Center 2.462 GHz Span 30 MHz

#Res BW 300 kHz #V/BW 1 MHz Sweep 19.98 ms (1000 pts]
Channel Power Power Spectral Density
14.68 dBm /17.7000 MHz -57.80 dBm/Hz

Data Rate: MCSO Channel Frequency: 2462 MHz

Ch Freq 2412 GHz Tiig  Free

Channel Power

Ref 19.6 dBm Atten 20 dB
#ivg
Log <] —]
10 N
dB/ e =
Offst " B
10.6
dB
Center 2.412 GHz Span 30 MHz
#Res BW 300 kHz #/BW 1 MHz Sweep 19.98 ms (1000 pts|
Channel Power Power Spectral Density
15.25 dBm /17.7000 MHz -57.23 dBm/Hz
Data Rate: MCS4 Channel Frequency: 2412 MHz
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Ch Freq 2437 GHz Trig  Free

Channel Power Averages: 100

Ref 19.6 dBm Atten 20 dB

#ivg

Log =y | e a,

10 — N

dB/ L el

Offst [~ e

10.6

dB

Center 2.437 GHz Span 30 MHz

#Res BUW 300 kHz #/BW 1 MHz Sweep 19.98 ms (1000 pts|
Channel Power Power Spectral Density

19.11 dBm /17.7000 MHz -53.37 dBm/Hz

Data Rate: MCS4 Channel Frequency: 2437 MHz

Ch Freq 2462 GHz Trig  Free

Channel Power

Ref 19.6 dBm Atten 20 dB

#Avg

Log e =

10

dB/ o N

Offst il -

10.6

dB

Center 2.462 GHz Span 30 MHz

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

Channel Power Power Spectral Density

14.67 dBm /17.7000 MHz -57.81 dBm/Hz

Data Rate: MCS4 Channel Frequency: 2462 MHz
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Ch Freq 2412 GHz Trig Free

Channel Power Averages: 100

Ref 19.6 dBm Atten 20 dB

#hvg

Log e B 5,

10 T

dB/ ] P,

Offst - _,,.-w-"",“ W"""ﬁu_

10.6

db

Center 2.412 GHz Span 30 MHz

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

Channel Power Power Spectral Density

13.19 dBm /17.7000 MHz -99.29 dBm/Hz

Data Rate: MCS7 Channel Frequency: 2412 MHz

Ch Freq [ Trig Free

Channel Power Averages: 100

Ref 19.6 dBm Atten 20 dB

#hvg

Log = y .

10 7

dB/ = S

Offst R

10.6

dB

Center 2.437 GHz Span 30 MHz

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

Channel Power Power Spectral Density

17.12 dBm /17.7000 MHz -95.36 dBm/Hz

Data Rate: MCS7 Channel Frequency: 2437 MHz
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Ch Freq 2462 GHz Tiig  Free

Channel Power

Ref 19.6 dBm Atten 20 dB

#Avg

Log =

10 - -

dB/ ey e

Offst | T i

10.6

dB

Center 2.462 GHz Span 30 MHz

#Res BUW 300 kHz #UBW 1 MHz Sweep 19.98 ms (1000 pts|
Channel Power Power Spectral Density
13.60 dBm /17.7000 MHz -58.88 dBm/Hz

Data Rate: MCS7 Channel Frequency: 2462 MHz
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N mode SISO 40MHz Channel Bandwidth:

Note: Test was performed on both the transmit chains and worst case results were from chain 0
and the respective results has been reported.

802.11 Data Rate FSehqaunenne(!y I;roovt/i}r Limit Margin
Protocol (Mbps) (MH2) (dBm) (dBm) (dB)
2422.00 16.40 30.00 -13.6

MCS 0 2437.00 18.38 30.00 -11.62

2452.00 15.40 30.00 -14.60

2422.00 16.36 30.00 -13.64

N MCS 4 2437.00 17.25 30.00 -12.75
2452.00 15.36 30.00 -14.64

2422.00 15.19 30.00 -14.81

MCS 7 2437.00 15.29 30.00 -14.71

2452.00 14.35 30.00 -15.65
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www.tuv.com

A TUVRheinland®

Ch Freq 2.422 GHz

Channel Power

Trig Free

Averages: 100

Ref 17.6 dBm Atten 20 dB

Center 2.422 GHz
#Res BW 1 MHz

#ABW 3 MHz

Span 60 MHz
Sweep 19.98 ms (1000 pts)

Channel Power

16.40 dBm /36.1600 MHz

Power Spectral Density
-59.18 dBm/Hz

Data Rate: MCSO

Channel Frequency: 2422 MHz .

Ch Freq 2437 GHz

Channel Power

Free

Trig

Averages: 100

Ref 17.6 dBm Atten 20 dB

Log = -
10

dB/

Offst

Center 2.437 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 60 MHz
Sweep 19.98 ms (1000 pts)

Channel Power

18.38 dBm /36.1600 MHz

Power Spectral Density
-57.21 dBm/Hz

Data Rate: MCSO

Channel Frequency: 2437 MHz

Test Report No.: 19660316 001

Date: 19.06.2017
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A TUVRheinland®

www.tuv.com

Ch Freq 2.452 GHz Trig Free
Channel Power Averages: 100
Ref 16 dBm Atten 20 dB
#Avg — "
Log = e
10
dB/
Offst
10.6
dB
Center 2.452 GHz Span 60 MHz
#Res BW 1 MHz #/BW 3 MHz Sweep 19.98 ms (1000 pts)
Channel Power Power Spectral Density
15.40 dBm /36.1600 MHz -60.19 dBm/Hz
Data Rate: MCSO Channel Frequency: 2452 MHz

Ch Freq 2.422 GHz Trig Free
Channel Power Averages: 100
Ref 17.6 dBm Atten 20 dB
#vg
Log fermes e
10
dB/
Offst
10.6
dB
Center 2.422 GHz Span 60 MHz
#Res BW 1 MHz #/BW 3 MHz Sweep 19.98 ms (1000 pts)
Channel Power Power Spectral Density
16.36 dBm /36.1600 MHz -99.22 dBm/Hz
Data Rate: MCS4 Channel Frequency: 2422 MHz
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www.tuv.com

A TUVRheinland®

Ch Freq

Channel Power

2437 GHz

Trig Free

Averages: 100

Ref 17.6 dBm

Center 2.437T GHz
#Res BW 1 MHz

Atten 20 dB

#VBW 3 MHz

Span 60 MHz
Sweep 19.98 ms (1000 pts)

Channel Power

17.25 dBm /36.1600 MHz

Power Spectral Density
-58.33 dBm/Hz

Data Rate: MCS4

Channel Frequency: 2437 MHz

Ch Freq

Channel Power

2.452 GHz

Trig  Free

Averages: 100

Ref 16 dBm

Center 2.452 GHz
#Res BW 1 MHz

Atten 20 dB

#VBW 3 MHz

.

Span 60 MHz
Sweep 19.98 ms (1000 pts)

Channel Power

Power Spectral Density

15.36 dBm /36.1600 MHz -60.22 dBm/Hz

Data Rate: MCS4

Channel Frequency: 2452 MHz

Test Report No.: 19660316 001 Date: 19.06.2017
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www.tuv.com

A TUVRheinland®

Ch Freq

Channel Power

2.422 GHz Trig Free

Averages: 100

Ref 17.6 dBm

Center 2.422 GHz
#Res BW 1 MHz

Atten 20 dB
‘\u‘\u‘.
Span 60 MHz
#VBW 3 MHz Sweep 19.98 ms (1000 pts)

Channel Power

15.19 dBm /36.1600 MHz

Power Spectral Density
-60.39 dBm/Hz

Data Rate: MCS7

Channel Frequency: 2422 MHz

Ch Fieq

Channel Power

2.437 GHz Trig Free

Averages: 100

Ref 17.6 dBm

Center 2.437 GHz
#Res BW 1 MHz

Atten 20 dB

Span 60 MHz

#V/BW 3 MHz Sweep 19.98 ms (1000 pts)

Channel Power

15.29 dBm /36.1600 MHz

Power Spectral Density
-60.29 dBm/Hz

Data Rate: MCS7

Channel Frequency: 2437 MHz

Test Report No.: 19660316 001
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A TUVRheinland®

www.tuv.com

Ch Freq 2452 GHz Tiig  Free
Channel Power Averages: 100
Ref 16 dBm Atten 20 dB
#A\‘g WM*WMMW'
Log
10
dB/
Offst
10.6
dB
Center 2.452 GHz Span 60 MHz
#Res BW 1 MHz #V/BW 3 MHz Sweep 19.98 ms (1000 pts)
Channel Power Power Spectral Density
14.35 dBm /36.1600 MHz -61.23 dBm/Hz
Data Rate: MCS7 Channel Frequency: 2452 MHz
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A_ TUVRheinland®

www.tuv.com
N mode MIMO 20MHz Channel Bandwidth:

Note: Since it has Unequal antenna gains, with equal transmit powers and classified as correlated with
each other, based on that the directional gain is calculated below.

Directional gain = 10 log[(10G1 /20 + 10G2 /20 + ... + 10GN /20) 2 /NANT] dBi [Note the “20”s in the
denominator of each exponent and the square of the sum of terms; the object is to combine the signal
levels coherently.]

Directional gain =10*LOG((10"(4.61/20)+107(3.52/20))"2/2) = 7.09dBi

Since the antenna gain is more than 6dBi, the power limit has been reduced accordingly.

Pout = Piimit-(Gix-6) = 30-(7.09-6) = 28.91dBm

Data CHO CHO CH1 CH1 Final
802.11 Frequency Output OQutput | Output | Output Final Limit Margin
Protocol Rate (MHz) ower ower ower ower | Power Power (dBm) (dB)
(Mbps) b P b P (dBm)

(dBm) (mW) (dBm) (mwW) (mW)

2412.00 14.37 27.35 10.77 11.93 39.28 1594 | 28.91 | -12.97

MCS 8 2437.00 17.01 50.23 | 16.22 | 41.87 921 | 19.64 | 2891 | _go7

2462.00 13.36 21.67 08.67 7.36 29.03 | 14.63 | 28.91 | -14.28

n 2412.00 12.66 18.45 09.40 8.70 27.15 | 14.33 | 28.91 | -14.58

MCS 11 | 2437.00 17.15 51.88 16.42 43.85 | 95.73 | 19.81 | 28.91 -9.10

2462.00 12.73 18.74 07.92 6.19 2493 | 13.97 | 28.91 | -14.94

2412.00 12.62 18.28 09.13 8.18 26.46 | 14.22 | 28.91 | -14.69

MCS 15 | 2437.00 15.04 31.91 10.67 11.66 | 43.57 | 16.39 | 28.91 | -12.52

2462.00 12.39 17.33 07.55 5.68 23.01 | 13.62 | 28.91 | -15.29
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www.tuv.com
Chain 0

A TUVRheinland®

Ch Fieq

Channel Power

2.412 GHz

Trig  Free

Averages: 100

Ref 16 dBm

dB

Center 2.412 GHz
#Res BW 300 kHz

Atten 20 dB
W \
Span 30 MHz
#VBW 1 MHz Sweep 19.98 ms (1000 pts)

Channel Power

14.37 dBm /17.6500 MHz

Power Spectral Density
-58.09 dBm/Hz

Data Rate: MCS8

Channel Frequency: 2412 MHz

Ch Freq

Channel Power

2437 GHz

Trig Free

Averages: 100

Ref 16 dBm

Center 2.437 GHz
#Res BW 300 kHz

foa

Atten 20 dB
N \
Span 30 MHz
#VBW 1 MHz Sweep 19.98 ms (1000 pts)

Channel Power

17.01 dBm /17.6500 MHz

Power Spectral Density
-95.46 dBm/Hz

Data Rate: MCS8

Channel Frequency: 2437 MHz

Test Report No.: 19660316 001

Date: 19.06.2017 Page 31 of 190



A TUVRheinland®

www.tuv.com

Ch Freg 2.462 GHz Trig  Free

Channel Power Averages: 100

Ref 16 dBm Atten 20 dB

Offst | [—

10.6
dB
Center 2.462 GHz Span 30 MHz
#Res BW 300 kHz #/BW 1 MHz Sweep 19.98 ms (1000 pts)
Channel Power Power Spectral Density
13.36 dBm /17.6500 MHz -59.11 dBm/Hz
Data Rate: MCS8 Channel Frequency: 2462 MHz

Ch Freq 2412 GHz Tiig  Free
Channel Power Averages: 100
Ref 16 dBm Atten 20 dB
#ivg
Log e —l
10 |
dB/
Offst
10.6
dB
Center 2.412 GHz Span 30 MHz
#Res BW 300 kHz #VBW 1 MHz Sweep 19.98 ms (1000 pts)
Channel Power Power Spectral Density

12.66 dBm /17.6500 MHz -59.81 dBm/Hz

Data Rate: MCS11 Channel Frequency: 2412 MHz
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www.tuv.com

A TUVRheinland®

Ch Freq 2.437 GHz Trig  Free

Averages: 100

Channel Power

Ref 16 dBm Atten 20 dB

#hvg

dB/f
"N.,-“kmn

Offst
10.6
db

Span 30 MHz
Sweep 19.98 ms (1000 pts)

Center 2.437 GHz

#Res BW 300 kHz #BW 1 MHz

Channel Power

17.15dBm /17.6500 MHz

Power Spectral Density
-55.31 dBm/Hz

Data Rate: MCS11 Channel Frequency: 2437 MHz

Ch Freq 2462 GHz Trg Free

Averages: 100

Channel Power

Ref 16 dBm Atten 20 dB

#lvg
Log

MMWW#
10 |
dB/
Offst [l

10.6
dB

Center 2.462 GHz
#Res BW 300 kHz

Span 30 MHz

#UBW 1 MHz Sweep 19.98 ms (1000 pts)

Power Spectral Density
-59.74 dBm/Hz

Channel Power

12.73 dBm /17.6500 MHz

Data Rate: MCS11 Channel Frequency: 2462 MHz

Test Report No.: 19660316 001
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A TUVRheinland®

www.tuv.com

Ch Freg 2412 GHz Trig Free
Channel Power Averages: 100
Ref 16 dBm Atten 20 dB
#ivg
L{H_J PSS ]
= W
10
dB/f
Offst [
10.6
dB
Center 2.412 GHz Span 30 MHz
#Res BW 300 kHz #U/BW 1 MHz Sweep 19.98 ms (1000 pts)
Channel Power Power Spectral Density

12.62 dBm /17.6500 MHz -59.85 dBm/Hz

Data Rate: MCS15 Channel Frequency: 2412 MHz

Ch Freq 2.437 GHz Trig  Free

Channel Power Averages: 100

Ref 16 dBm Atten 20 dB

I~

Log
dB!
Offst ——

10.6
dB
Center 2,437 GHz Span 30 MHz
#Res BUW 300 kHz #VBW 1 MHz Sweep 19.98 ms (1000 pts)
Channel Power Power Spectral Density
15.04 dBm /17.6500 MHz -57.43 dBm/Hz
Data Rate: MCS15 Channel Frequency: 2437 MHz
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A TUVRheinland®

www.tuv.com

Ch Freq 2.462 GHz Tiig  Free
Channel Power Averages: 100
Ref 16 dBm Atten 20 dB
#Avg
10 |
dB/
Offst
10.6
dB
Center 2.462 GHz Span 30 MHz
#Res BW 300 kHz #/BW 1 MHz Sweep 19.98 ms (1000 pts)
Channel Power Power Spectral Density

12.39 dBm /17.6500 MHz -60.08 dBm/Hz

Data Rate: MCS15 Channel Frequency: 2462 MHz

Test Report No.: 19660316 001 Date: 19.06.2017 Page 35 of 190



www.tuv.com
Chain 1

A TUVRheinland®

Ch Freq 2412 GHz Trig Free

Averages: 100

Channel Power

Ref 6 dBm Atten 10 dB

#hvg
Log k.
10 /j

dB/ J_‘_,.-'"'

Offst

10.6
dB

\\ |

Span 30 MHz
Sweep 19.98 ms (1000 pts)

Center 2.412 GHz

#Res BW 300 kHz #VBW 1 MHz

Power Spectral Density
-61.69 dBm/Hz

Channel Power

10.77 dBm /17.6500 MHz

Data Rate: MCS8 Channel Frequency: 2412 MHz

Ch Freq 2.437 GHz Trig Free

Averages: 100

Channel Power

Ref 16 dBm Atten 20 dB

Center 2.437T GHz
#Res BW 300 kHz

Span 30 MHz

#VBW 1 MHz Sweep 19.98 ms (1000 pts)

Power Spectral Density
-56.25 dBm/Hz

Channel Power

16.22 dBm /17.6500 MHz

Data Rate: MCS8 Channel Frequency: 2437 MHz

Test Report No.: 19660316 001
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www.tuv.com

A TUVRheinland®

Ch Freq

Channel Power

2.462 GHz

Averages: 100

Trig Free

Ref 16 dBm

Center 2.462 GHz
#Res BW 300 kHz

Atten 20 dB

#VBW 1 MHz

Span 30 MHz

Sweep 19.98 ms (1000 pts)

Channel Power

8.67 dBm /17.6500 MHz

Power Spectra

-63.80 dBm/Hz

| Density

Data Rate: MCS8

Channel Frequency: 2462 MHz

Ch Freq

Channel Power

2412 GHz

Averages: 100

Trig Free

Ref 16 dBm

Center 2.412 GHz
#Res BW 300 kHz

Atten 20 dB

/MWMNWW“

S

#VBW 1 MHz

Span 30 MHz

Sweep 19.98 ms (1000 pts)

Channel Power

9.40dBm /17.6500 MHz

Power Spectral Density
-63.07 dBm/Hz

Data Rate: MCS11

Channel Frequency: 2412 MHz

Test Report No.: 19660316 001

Date: 19.06.2017
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A TUVRheinland®

www.tuv.com

Ch Freq 2.437 GHz Trig  Free
Channel Power Averages: 100
Ref 16 dBm Atten 20 dB
#hvg
dB/
ost =T
10.6
dB
Center 2.437 GHz Span 30 MHz
#Res BUWW 300 kHz #/BW 1 MHz Sweep 19.98 ms (1000 pts)
Channel Power Power Spectral Density
16.42 dBm /17.6500 MHz -56.05 dBm/Hz
Data Rate: MCS11 Channel Frequency: 2437 MHz

Ch Freqg 2.462 GHz Trig Free
Channel Power Averages: 100
Ref 16 dBm Atten 20 dB
#ivg
Log
10 = Y |
Offst
s
dB |
Center 2.462 GHz Span 30 MHz
#Res BW 300 kHz #/BW 1 MHz Sweep 19.98 ms (1000 pts)
Channel Power Power Spectral Density

7.92dBm /17.6500 MHz -64.55 dBm/Hz

Data Rate: MCS11 Channel Frequency: 2462 MHz
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www.tuv.com

A TUVRheinland®

Ch Freq 2.412 GHz Trig  Free

Averages: 100

Channel Power

Ref 16 dBm Atten 20 dB

S=

Span 30 MHz
Sweep 19.98 ms (1000 pts)

Center 2.412 GHz

#Res BW 300 kHz #VBW 1 MHz

Power Spectral Density
-63.34 dBm/Hz

Channel Power

9.13dBm /17.6500 MHz

Data Rate: MCS15 Channel Frequency: 2412 MHz

Ch Freq Trig Free

Averages: 100

Channel Power

Ref 16 dBm Atten 20 dB
#hvg

Log e m e T e B

10 |
dB/ // \-\

Offst M e

10.6
dB

Span 30 MHz
Sweep 19.98 ms (1000 pts)

Center 2.437 GHz

#Res BW 300 kHz #VBW 1 MHz

Power Spectral Density
-61.80 dBm/Hz

Channel Power

10.67 dBm /17.6500 MHz

Data Rate: MCS15 Channel Frequency: 2437 MHz

Test Report No.: 19660316 001

Date: 19.06.2017
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www.tuv.com

A TUVRheinland®

Ch Freq 2.462 GHz

Channel Power

Trig Free

Averages: 100

Ref 16 dBm Atten 20 dB

#hvg
Log

10
dB/
Offst

10.6
dB

Center 2.462 GHz
#Res BW 300 kHz

Span 30 MHz
#/BW 1 MHz Sweep 19.98 ms (1000 pts)

Channel Power

7.55dBm /17.6500 MHz -64.92 dBm/Hz

Power Spectral Density

Data Rate: MCS15

Channel Frequency: 2462 MHz

Test Report No.: 19660316 001
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A_ TUVRheinland®

www.tuv.com
N mode MIMO 40MHz Channel Bandwidth:

Note: Since it has Unequal antenna gains, with equal transmit powers and classified as correlated with
each other, based on that the directional gain is calculated below.

Directional gain = 10 log[(10G1 /20 + 10G2 /20 + ... + 10GN /20) 2 /NANT] dBi [Note the “20”s in the
denominator of each exponent and the square of the sum of terms; the object is to combine the signal
levels coherently.]

Directional gain =10*LOG((10™(4.61/20)+107(3.52/20))"2/2) = 7.09dBi

Since the antenna gain is more than 6dBi, the power limit has been reduced accordingly.

Pout = Piimit-(Gix-6) = 30-(7.09-6) = 28.91dBm

Data CHO CHO CH1 CH1 Final
802.11 Rate Frequency | Output | Output | Output | Output | Final Limit | Margin

Power
Protocol | (Mbps) (MHz) power | power power | power | Power (dBm) (dB)

@Bm) | mwW) | @Bm) | (mw) | mw) | @BM

2422.00 11.05 12.73 7.77 5.98 18.71 12.72 | 2891 | -16.19
MCS8 | 2437.00 | 15.69 | 37.06 | 14.94 | 31.18 | 6824 | 18.34 | 2891 | 1057

2452.00 13.59 | 22.85 8.81 7.60 30.45 | 14.83 | 28.91 | -14.08
n 2422.00 11.10 | 12.88 7.73 5.92 18.8 12.74 | 28.91 | -16.17
MCS11 | 2437.00 1574 | 3749 | 1492 | 31.04 | 68.53 | 18.36 | 28.91 | -10.55
2452.00 13.56 | 22.69 8.90 7.76 30.45 | 14.83 | 28.91 | -14.08
2422.00 10.68 | 11.69 7.40 5.49 17.18 | 12.35 | 28.91 | -16.56
MCS 15 | 2437.00 1520 | 33.80 | 11.12 | 1294 | 46.74 | 16.69 | 28.91 | -12.22
2452.00 13.10 | 20.41 8.43 6.96 27.37 | 1437 | 2891 | -14.54
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Chain 0

A TUVRheinland®

Ch Freq 2.422 GHz Trig Free

Channel Power Averages: 100

Ref 22.6 dBm Atten 25 dB

#hvg

Log

10 A _

dB/

Offst

10.6

dB |

Center 2.422 GHz Span 60 MHz

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

Channel Power Power Spectral Density

11.05 dBm /36.1000 MHz -64.53 dBm/Hz

Data Rate: MCS8 Channel Frequency: 2422 MHz

Ch Freqg 2.437 GHz Trig  Free
Channel Power Averages: 100
Ref 22.6 dBm Atten 25 dB
#hvg
Log = o)
10
dB/
10.6
dB
Center 2.437 GHz Span 60 MHz
#Res BW 1 MHz VBW 3 MHz Sweep 19.98 ms (1000 pts)
Channel Power Power Spectral Density
15.69 dBm /36.1000 MHz -59.88 dBm/Hz
Data Rate: MCS8 Channel Frequency: 2437 MHz
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A TUVRheinland®

www.tuv.com

Ch Freq 2.452 GHz Trig Free

Averages: 100

Channel Power

Ref 10.6 dBm Atten 10 dB

#hvg
Log
10
dB/
Offst
10.6
dB

farer R ol

Span 60 MHz
#/BW 3 MHz  #Sweep 19.98 ms (1000 pts)

Center 2.452 GHz
#Res BW 1 MHz

Power Spectral Density
-61.99 dBm/Hz

Channel Power

13.59 dBm /36.1000 MHz

Data Rate: MCS8 Channel Frequency: 2452 MHz

Ch Freq 2422 GHz Trig  Free

Averages: 100

Channel Power

Ref 22.6 dBm Atten 25 dB

Span 60 MHz
Sweep 19.98 ms (1000 pts)

Center 2.422 GHz

#Res BWW 1 MHz #V/BW 3 MHz

Power Spectral Density
-64.48 dBm/Hz

Channel Power

11.10 dBm /36.1000 MHz

Data Rate: MCS11

Channel Frequency: 2422 MHz

Test Report No.: 19660316 001

Date: 19.06.2017
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www.tuv.com

A TUVRheinland®

Ch Freq 2.437 GHz

Channel Power

Trig Free

Averages: 100

Ref 22.6 dBm Atten 25 dB

Center 2.437 GHz
#Res BW 1 MHz

#VBW 3 MHz

Span 60 MHz
Sweep 19.98 ms (1000 pts)

Channel Power

15.74 dBm /36.1000 MHz

Power Spectral Density
-99.84 dBm/Hz

Data Rate: MCS11

Channel Frequency: 2437 MHz

Ch Freq 2.452 GHz

Channel Power

Trig  Free

Averages: 100

Ref 10.6 dBm Atten 10 dB

|

Center 2.452 GHz
#Res BW 1 MHz

#/BW 3 MHz

Span 60 MHz
#5weep 19.98 ms (1000 pts)

Channel Power

13.56 dBm /36.1000 MHz

Power Spectral Density
-62.01 dBm/Hz

Data Rate: MCS11

Channel Frequency: 2452 MHz

Test Report No.: 19660316 001

Date: 19.06.2017
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www.tuv.com

A TUVRheinland®

Ch Freq 2422 GHz Trg Free

Averages: 100

Channel Power

Ref 22.6 dBm Atten 25 dB

Center 2.422 GHz
#Res BW 1 MHz

Span 60 MHz

#/BW 3 MHz Sweep 19.98 ms (1000 pts)

Power Spectral Density
-64.89 dBm/Hz

Channel Power

10.68 dBm /36.1000 MHz

Data Rate: MCS15 Channel Frequency: 2422 MHz

Ch Freq 2437 GHz Trg Free

Channel Power Averages: 100
Ref 22.6 dBm Atten 25 dB .
#hAvg
Log . = =
10 - L |
dB/
Ofist S
10.6
dB f
Center 2.437 GHz Span 60 MHz
#Res BW 1 MHz #/BW 3 MHz Sweep 19.98 ms (1000 pts) !

Channel Power Power Spectral Density

15.29 dBm /36.1000 MHz -60.28 dBm/Hz

Data Rate: MCS15 Channel Frequency: 2437 MHz

Test Report No.: 19660316 001
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www.tuv.com

A TUVRheinland®

Ch Freq 2452 GHz Trig Free

Channel Power Averages: 100

Ref 10.6 dBm Atten 10 dB

#ivg

10 )

dB/

Offst i

10.6

dB

Center 2.452 GHz Span 60 MHz

#Res BW 1 MHz #/BW 3 MHz  #5weep 19.98 ms (1000 pts)

Channel Power Power Spectral Density

13.10 dBm /36.1000 MHz -62.48 dBm/Hz

Data Rate: MCS15 Channel Frequency: 2452 MHz
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www.tuv.com
Chain 1

A TUVRheinland®

Ch Freg

Channel Power

2.422 GHz

Trig  Free

Averages: 100

Ref 22.6 dBm

Center 2.422 GHz
#Res BW 1 MHz

Atten 25 dB

NS

Span 60 MHz
Sweep 19.98 ms (1000 pts)

#FV/BW 3 MHz

Channel Power

7.77dBm /36.1000 MHz

Power Spectral Density
-67.80 dBm/Hz

Data Rate: MCS8

Channel Frequency: 2422 MHz

Ch Freq

Channel Power

2.437 GHz

Trig Free

Averages: 100

Ref 22.6 dBm

Center 2.437 GHz
#Res BW 1 MHz

Atten 25 dB
\
]
Span 60 MHz
#V/BW 3 MHz Sweep 19.98 ms (1000 pts)

Channel Power

14.94 dBm /36.1000 MHz

Power Spectral Density
-60.63 dBm/Hz

Data Rate: MCS8

Channel Frequency: 2437 MHz

Test Report No.: 19660316 001
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www.tuv.com

A TUVRheinland®

Ch Freq

Channel Power

2452 GHz Trig Free

Averages: 100

Ref 10.6 dBm Atten 10 dB

#Avg . tontrmn | gt oper e e it i |

Log

10

dB/

Offst

10.6

dB

Center 2.452 GHz Span 60 MHz

#Res BW 1 MHz #/BW 3 MHz  #Sweep 19.98 ms (1000 pts)
Channel Power Power Spectral Density

8.81 dBm /36.1000 MHz

-66.76 dBm/Hz

Data Rate: MCS8

Channel Frequency: 2452 MHz

Ch Freq 2422 GHz Trig  Free
Channel Power Averages: 100
Ref 22.6 dBm Atten 25 dB
#Avg
Log
10 "
dB/f
Offst
10.6 [ Ema—
dB
Center 2.422 GHz Span 60 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000 pts)
Channel Power Power Spectral Density

7.73dBm /36.1000 MHz

-67.85 dBm/Hz

Data Rate: MCS11

Channel Frequency: 2422 MHz

Test Report No.: 19660316 001
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A TUVRheinland®

Ch Freq

Channel Power

2437 GHz

Trig Free

Averages: 100

Ref 22.6 dBm

Center 2.437 GHz
#Res BW 1 MHz

Atten 25 dB

#VBW 3 MHz

Span 60 MHz
Sweep 19.98 ms (1000 pts)

Channel Power

14.92 dBm /36.1000 MHz

Power Spectral Density
-60.66 dBm/Hz

Data Rate: MCS11

Channel Frequency: 2437 MHz

Ch Freq

Channel Power

2.452 GHz

Trig Free

Averages: 100

Ref 10.6 dBm

Center 2.452 GHz
#Res BW 1 MHz

Atten 10 dB

#/BW 3 MHz

EEeE s

Span 60 MHz
#5weep 19.98 ms (1000 pts)

Channel Power

8.90dBm /36.1000 MHz

Power Spectral Density
-66.67 dBm/Hz

Data Rate: MCS11

Channel Frequency: 2452 MHz

Test Report No.: 19660316 001

Date: 19.06.2017
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Ch Freq 2.422 Ghz

Channel Power

Trig Free

Averages: 100

Ref 22.6 dBm Atten 25 dB

dB/
Offst
10.6
dB

#hvg

Log
10

Center 2.422 GHz
#Res BW 1 MHz

#VBW 3 MHz

e

Span 60 MHz
Sweep 19.98 ms (1000 pts)

Channel Power

7.40 dBm /36.1000 MHz

Power Spectral Density
-68.18 dBm/Hz

Data Rate: MCS15

Channel Frequency: 2422 MHz

Ch Freq 2.437 GHz

Channel Power

Trig  Free

Averages: 100

Ref 22.6 dBm Atten 25 dB

#Avg
Log

10
dB/ /
Offst

106 =T

dB

Center 2.437 GHz

#Res BW 1 MHz #VBW 3 MHz

S

Span 60 MHz
Sweep 19.98 ms (1000 pts)

Channel Power

11.12 dBm /36.1000 MHz

Power Spectral Density
-64.45 dBm/Hz

Data Rate: MCS15

Channel Frequency: 2437 MHz

Test Report No.: 19660316 001

Date: 19.06.2017
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Ch Freq 2452 GHz Tiig  Free
Channel Power Averages: 100
Ref 10.6 dBm Atten 10 dB
#hvg . s -
Log
10
dB/
Offst
10.6
dB
Center 2.452 GHz Span 60 MHz
#Res BW 1 MHz #/BW 3 MHz  #5weep 19.98 ms (1000 pts)
Channel Power Power Spectral Density
8.43dBm /36.1000 MHz -67.15 dBm/Hz
Data Rate: MCS15 Channel Frequency: 2452 MHz

Test Report No.: 19660316 001 Date: 19.06.2017 Page 51 of 190



www.tuv.com

A_ TUVRheinland®

Maximum Power Spectral Density Section 15.247(e)

Result
Test Specification

Detector Function
Requirement

Test Method:

Pass

FCC Part 15 Section 15.247 (e)
Average

For digitally modulated systems, the power spectral density conducted from the
intentional radiator to the antenna shall not be greater than 8 dBm.

EUT Attenuator Spectrum Analyzer

Offset value 10.6dB is added in the final measurement value.

Note: Measurement method clause 10.3 of KDB 558074 D01 DTS Meas Guidance V04 was used.

Note: Test was performed on both the transmit chains and worst case results were from chain 0
and the respective results has been reported.

802.11 Data Rate Ffehq"’tj”e”ne;y Total PSD Limit Margin
Protocol (Mbps) (MH2) (dBm) (dBm) (dB)
2412.00 173 8.00 -9.73

1 2437.00 -2.39 8.00 -10.39
2462.00 -0.99 8.00 -8.99

b

2412.00 1.10 8.00 -6.90
11 2437.00 2.14 8.00 -5.86
2462.00 1.64 8.00 -9.64
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Mkr1 2.411262 GHz |
Ref 11 dBm Atten 15 dB 1.731 dBm
#ivg
L{lg 1
10
dB/

Offst
10.6
dB

PAvg
100
W1 52
53 FC

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

Data rate: 1 Mbps Channel Frequency: 2412 MHz

Mkr1 2.437613 GHz )
Ref 11 dBm Atten 15 dB 2.394 dBm
#Avg
L'D'g 1
10
dB/

Offst
10.6
dB

PAvg
100
w1 S2
53 FC

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

Data rate: 1 Mbps Channel Frequency: 2437 MHz
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Ref 11 dBm
#hvg

Log

10

dB/

Offst
10.6
dB

PAvg
100
w1 52
53 FC

Center 2.462 GHz
#Res BW 100 kHz

#VBW 300 kHz

Mkr1 2.462613 GHz )

0.991 dBm

Span 25 MHz

Sweep 19.98 ms (1000 pts)

Data rate: 1 Mbps Channel Frequency: 2462 MHz

Mkr1 2.410686 GHz |
Ref 6 dBm 1.109 dBm
#Avg
Log
10
dB/
Offst
10.6
dB

Atten 10 dB

PAvg
100
w1 52
53 FC

Center 2.412 GHz
#Res BW 100 kHz

Span 25 MHz
#V/BW 300 kHz  Sweep 19.98 ms (1000 pts)

Data rate: 11 Mbps Channel Frequency: 2412 MHz

Test Report No.: 19660316 001
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Mkr1 2.435636 GHz |
Ref 9 dBm Atten 10 dB 2.141 dBm
#hvg 1
Log
10
dB/
Offst
10.6
dB

PAvg er
100 L

w1 52
53 FC

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

Data rate: 11 Mbps Channel Frequency: 2437 MHz

Mkr1 2.463414 GHz
Ref 9 dBm Atten 10 dB 1.642 dBm
#Avg 1

10
dB/
Offst
10.6
dB

PAvg
100
w1 52
53 FC

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

Data rate: 11 Mbps Channel Frequency: 2462 MHz
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Note: Test was performed on both the transmit chains and worst case results were from chain 0
and the respective results has been reported.

Channel
ety | Cane | ey | TS i e | o
2412.00 -5.54 8.00 -13.54
6 2437.00 -0.56 8.00 -8.56
2462.00 -3.79 8.00 -11.79
2412.00 -5.15 8.00 -13.15
g 24 2437.00 -0.23 8.00 -8.23
2462.00 -4.89 8.00 -12.89
2412.00 -6.36 8.00 -14.36
54 2437.00 -2.94 8.00 -10.94
2462.00 -23.79 8.00 -31.79

Test Report No.: 19660316 001

Date: 19.06.2017
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Mkr1 2.41448 GHz |
Ref 11 dBm Atten 15 dB -5.545 dBm
#Avg
Log
10 1
dB/ AN
Offst MWWMWWWW”U
10.6
dB
PAvg
100
W1 S2
53 FC
AL
Center 2.412 GHz Span 30 MHz
#Res BW 100 kHz #/BW 300 kHz  Sweep 1998 ms (1000 pts)
Data rate: 6 Mbps Channel Frequency: 2412 MHz
Mkr1 2.443219 GHz
Ref 11 dBm Atten 15 dB -0.565 dBm
#vg
Log n
10
a8 mmwwmwwv
Offst
10.6
dB
PAvg
100
w1 52
53 FC
AA
Center 2.437 GHz Span 25 MHz
#Res BW 100 kHz #/BW 300 kHz  Sweep 19.98 ms (1000 pts)
Data rate: 6 Mbps Channel Frequency: 2437 MHz
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Mkr1 2.46820 GHz )
Ref 11 dBm Atten 15 dB 3.791 dBm

h )
10

dB/

Offst

10.6 f
dB

PAvg NW/
100

w1 52
53 FC
AA
Center 2.462 GHz Span 30 MHz
#Res BW 100 kHz #UBW 300 kHz  Sweep 19.98 ms (1000 pts)
Data rate: 6 Mbps Channel Frequency: 2462 MHz
Mkr1 2.418169 GHz |
Ref 9 dBm Atten 10 dB -5.154 dBm
#hvg
Log 2 .
10
dB/ apphanady
Offst
10.6 ’
dB
PAvg
100
w1 S2
53 FC
AA
Center 2.412 GHz Span 25 MHz
#Res BW 100 kHz #/BW 300 kHz  Sweep 19.98 ms (1000 pts)
Data rate: 24 Mbps Channel Frequency: 2412 MHz
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Ref 9 dBm
#ivg

Log

10

dB/

Offst
10.6
dB

PAvg

=

w1 52
53 FC

Center 2.437 GHz
#Res BW 100 kHz

Mkr1 2.441967 GHz |

Atten 10 dB 0.237 dBm

™

Span 25 MHz
#/BW 300 kHz  Sweep 19.98 ms (1000 pts)

Data rate: 24 Mbps

Channel Frequency: 2437 MHz

PAvg
100
w1 52
53 FC

Center 2.462 GHz
#Res BW 100 kHz

Mkr1 2.468219 GHz |

Atten 10 dB -4.899 dBm

Span 25 MHz
#VBW 300 kHz  Sweep 19.98 ms (1000 pts)

Data rate: 24 Mbps

Channel Frequency: 2462 MHz

Test Report No.: 19660316 001
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Mkr1 2.412838 GHz

Ref 11 dBm Atten 15 dB 6.366 dBm
#hvg
Log
10 1
dB/
Offst
10.6
dB
PAvg /J’ﬁ“f
100
w1 52
53 FC

AA
Center 2.412 GHz Span 25 MHz
#Res BW 100 kHz #UVBW 300 kHz  Sweep 19.98 ms (1000 pts)
Data rate: 54 Mbps Channel Frequency: 2412 MHz

Mkr1 2.439440 GHz |
Ref 11 dBm Atten 15 dB -2.945 dBm
#hvg

Lo-g 1
10

dB/
Offst
10.6

dB
PAvg
100
w1 S2

53 FC

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

Data rate: 54 Mbps Channel Frequency: 2437 MHz
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Mkr1 2.466917 GHz |

Ref 6 dBm Atten 10 dB -23.79 dBm
#Avg
Log
10
dB/
Offst i
10.6 |
dB mmwrﬂmwvw
PAvg
100 I
W1 52
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: 54 Mbps Channel Frequency: 2462 MHz
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Note: Test was performed on both the transmit chains and worst case results were from chain 0
and the respective results has been reported.

802.11 Data Rate Frcehqau”e”nec'y Total PSD Limit Margin
Protocol (Mbps) (MH2) (dBm) (dBm) (dB)

2412.00 -5.10 8.00 -13.10

MCS 0 2437.00 -2.84 8.00 -10.84

2462.00 -10.44 8.00 -18.44

2412.00 -5.20 8.00 -13.20

MCS 4 2437.00 -4.70 8.00 -12.70

2462.00 -4.99 8.00 -12.99

2412.00 -10.02 8.00 -18.02

MCS 7 2437.00 -3.91 8.00 -11.91

2462.00 -17.48 8.00 -25.48

Test Report No.: 19660316 001

Date: 19.06.2017
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Mk 2.416967 GHz )

Ref 9 dBm Atten 10 dB -5.109 dBm

Loﬂ 1 L
10

dB/ l‘u'vWWW\ﬂ:WWW\W

Offst

10.6 i
dB

PAvg

W1 52
53 FC

Center 2.412 GHz
#Res BW 100 kHz

Span 25 MHz

#A/BW 300 kHz  Sweep 19.98 ms (1000 pts)

Data rate: MCS 0 Channel Frequency: 2412 MHz

Mkr1 2.441317 GHz |
Ref 9 dBm 2.343 dBm
#ivg
Log 1
10
dB/
Offst
10.6
dB

Atten 10 dB

o

PAvg
100
w1 52
33 FC

Center 2.437 GHz
#Res BW 100 kHz

Span 25 MHz
#/BW 300 kHz

Sweep 19.98 ms (1000 pts)

Data rate: MCS 0 Channel Frequency: 2437 MHz

Test Report No.: 19660316 001
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Mkr1 2.469145 GHz
Ref 9 dBm Atten 10 dB -10.44 dBm
#ivg
Log
10
dB/

10.6
dB

PAvg

w1 52
53 FC

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

Data rate: MCS 0 Channel Frequency: 2462 MHz

Mkr1 2.415391 GHz |
Ref9 dBm Atten 10 dB 5.202 dBm
#Avg

Log 1
10

dB/
Offst
10.6
db

PAvg

W1 52
53 FC

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

Data rate: MCS 4 Channel Frequency: 2412 MHz
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Mkr1 2.440091 GHz )
Ref 9 dBm Atten 10 dB 4.705 dBm
#lvg

Log 1
10

dB/ MWMU
Offst

10.6

dB

‘\w |

PhAvg
100
W1 52
53 FC
AA
Center 2.437 GHz Span 25 MHz
#Res BW 100 kHz #/BW 300 kHz  Sweep 19.98 ms (1000 pts)
Data rate: MCS 4 Channel Frequency: 2437 MHz
Mkr1 2.465091 GHz
Ref 9 dBm Atten 10 dB -4.997 dBm
#ivg
Log 1
10
4B/ PR
Offst
10.6
dB
PAvg
100
W1 52
53 FC
AA
Center 2.462 GHz Span 25 MHz
#Res BW 100 kHz #/BW 300 kHz  Sweep 19.98 ms (1000 pts)
Data rate: MCS 4 Channel Frequency: 2462 MHz
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Mkr1 2.412888 GHz |
Ref 9 dBm Atten 10 dB -10.02 dBm
#hvg
Log
10
dB/

?ﬁt WMUWWMMK |
M .

PAvg
100
W1 52
53 FC

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

Data rate: MCS 7 Channel Frequency: 2412 MHz

Mkr1 2.443194 GHz I
Ref 9 dBm Atten 10 dB -3.917 dBm
#hvg
Log 1
10
dB! WMVMWWW
Offst
10.6
db

PAvg

w1 52
53 FC

Center 2.437 GHz Span 25 MHz

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

Data rate: MCS 7 Channel Frequency: 2437 MHz
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Ref 9 dBm
#ivg

Log

10

dB/

Offst
10.6
dB

PAvg
100
w1 52
53 FC

Center 2.462 GHz
#Res BW 100 kHz

Mk 2.464440 GHz )

Atten 10 dB -17.48 dBm

P

Span 25 MHz
#VBW 300 kHz  Sweep 19.98 ms (1000 pts)

Data rate: MCS 7

Channel Frequency: 2462 MHz

Test Report No.: 19660316 001

Date: 19.06.2017 Page 67 of 190



www.tuv.com

N mode SISO 40MHz Channel Bandwidth
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Note: Test was performed on both the transmit chains and worst case results were from chain 0
and the respective results has been reported.

802.11 Data Rate Frcehqau”e”nec'y Total PSD Limit Margin
Protocol (Mbps) (MH2) (dBm) (dBm) (dB)
2422.00 -5.99 8.00 -13.99

MCS 0 2437.00 -3.01 8.00 -11.91

2452.00 -6.64 8.00 -14.64

2422.00 -5.30 8.00 133

MCS 4 2437.00 -3.42 8.00 -11.42

2452.00 -6.68 8.00 -14.68

2422.00 -6.11 8.00 -14.11

MCS 7 2437.00 521 8.00 -13.21

2452.00 -7.27 8.00 -15.27

Test Report No.: 19660316 001

Date: 19.06.2017
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Mkr1 2.433819 GHz |
Ref 10.6 dBm Atten 10 dB -5.999 dBm
#hvg
Log
10 1
dB/
Offst
10.6
dB

PAvg ’\\‘M
100

W1 52
53 FC

Center 2.422 GHz Span 60 MHz
#Res BW 100 kHz #V/BW 300 kHz  Sweep 19.98 ms (1000 pts)

Data Rate: MCSO Channel Frequency: 2422 MHz

Mkr1 2.45132 GHz )
Ref 10.6 dBm Atten 10 dB 3.911 dBm
#hvg
Log .
10
dB/
Offst
10.6
dB

PAvg
100
W1 §2
53 FC

Center 2.437 GHz Span 60 MHz
#Res BW 100 kHz #/BW 300 kHz  Sweep 19.98 ms (1000 pts)

Data Rate: MCSO Channel Frequency: 2437 MHz
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Mkr1 2.46692 GHz
Ref 0 dBm Atten 5 dB 6.646 dBm
#Avg 1
Log
10
dB/
Offst
10.6

PAvg
100
w1 52
53 FC
AA
Center 2.452 GHz Span 60 MHz
#Res BW 100 kHz #ABW 300 kHz Sweep 19.98 ms (1000 pts)
Data Rate: MCSO Channel Frequency: 2452 MHz
Mkr1 2.43879 GHz
Ref 10.6 dBm Atten 10 dB -5.301 dBm
#hvg
Log
10 .
dB/f
Offst
10.6
dB
PAvg
100
w1 52
53 FC
AL
Center 2.422 GHz Span 60 MHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 19.98 ms (1000 pts)
Data Rate: MCS4 Channel Frequency: 2422 MHz
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Mkr1 2.44946 GHz )
Ref 10.6 dBm Atten 10 dB 3.42 dBm
#ivg
Log
10

1 -
dB/
Offst
10.6 f
dB
PAvg

100
w1 52
53 FC

Center 2.437 GHz Span 60 MHz
#Res BW 100 kHz #/BW 300 kHz  Sweep 19.98 ms (1000 pis)

Data Rate: MCS4 Channel Frequency: 2437 MHz

Mkr1 2.46692 GHz |
Ref 0 dBm Atten 5 dB 6.687 dBm
#ivg 1
Log
10
dB/

Offst
10.6
dB

PAvg
100
W1 52
53 FC

Center 2.452 GHz Span 60 MHz

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

Data Rate: MCS4 Channel Frequency: 2452 MHz
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Mkr1 2.43692 GHz |
Ref 10.6 dBm Atten 10 dB 5£.119 dBm
#ivg
Log
10 1
dB/
Offst
10.6
dB

PAvg
100
W1 52

53 FC
Al

Center 2.422 GHz Span 60 MHz
#Res BW 100 kHz #/BW 300 kHz  Sweep 19.98 ms (1000 pts)

Data Rate: MCS7 Channel Frequency: 2422 MHz

Mkr1 2.45066 GHz |
Ref 10.6 dBm Atten 10 dB -5.217 dBm
#hvg
Log
10
dB/

Offst
10.6
db

PAvg
100
w1 52
53 FC

Center 2.437 GHz Span 60 MHz

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

Data Rate: MCS7 Channel Frequency: 2437 MHz
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Mkr1 2.46692 GHz |
Ref 0 dBm Atten 5 dB -1.273 dBm
#hvg 1
Log
10
dB/

Offst
10.6
dB

PAvg
100
W1 52
53 FC

Center 2.452 GHz Span 60 MHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 19.98 ms (1000 pts)

Data Rate: MCS7 Channel Frequency: 2452 MHz
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A_ TUVRheinland®

802.11 | DataRate | Frequency %';g Add ';'gg' Limit Margin

Protocol (Mbps) (MHz) (dBm) 10log(Nant) (dBm) (dBm) (dB)
2412.00 -5.98 3.01 -2.97 8.00 -10.97

MCS 8 2437.00 -2.98 3.01 0.03 8.00 -7.97

2462.00 -6.58 3.01 -3.57 8.00 -11.57

2412.00 -5.88 3.01 -2.87 8.00 -10.87

n MCS 11 2437.00 -1.56 3.01 1.45 8.00 -6.55
2462.00 -5.33 3.01 -2.32 8.00 -10.32

2412.00 -6.76 3.01 -3.75 8.00 -11.75

MCS 15 2437.00 -4.45 3.01 1.44 8.00 .44

2462.00 -7.71 3.01 -4.7 8.00 -12.7

N mode MIMO 20 MHz Channel Bandwidth_ch1

802.11 Data Rate Frequency %‘;g Add Eggl Limit Margin

Protocol (Mbps) (MHz) (dBm) 10log(Nant) (dBm) (dBm) (dB)
2412.00 -9.60 3.01 -6.59 8.00 -14.59

MCS 8 2437.00 -4.03 3.01 -1.02 8.00 -9.02

2462.00 -11.34 3.01 -8.33 8.00 -16.33

2412.00 -2.10 3.01 0.91 8.00 -7.09

n MCS 11 2437.00 3.78 3.01 6.79 8.00 -1.21
2462.00 -8.34 3.01 -5.33 8.00 -13.33

2412.00 -11.1 3.01 -8.09 8.00 -16.09

MCS 15 2437.00 -9.34 3.01 -6.33 8.00 -14.33

2462.00 -11.81 3.01 -8.8 8.00 -16.8

Test Report No.: 19660316 001
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Chain 0
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WMkr1 2.41946 Giz |
Ref 10 dBm Atten 10 dB 5981 dBm
#hvg
Log
10 :
dB/ wwwmwwmwwmwwﬁu
Offst
10.6
dB

PAvg \

100
W1 52
53 FC

Center 2.412 GHz Span 30 MHz
#Res BW 100 kHz #/BW 300 kHz  Sweep 19.98 ms (1000 pts)

Data Rate: MCS8 Channel Frequency: 2412 MHz

Mkr1 2.44320 GHz )
Ref 10 dBm Atten 10 dB 2.981 dBm
#hAvg
Lﬂg 1
10
dB/

Offst
10.6
dB

PAvg WN’WJ/‘/‘

100

W1 52

53 FC
AA

Center 2.437 GHz Span 30 MHz

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

Data Rate: MCS8 Channel Frequency: 2437 MHz
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Mkr1 2.46448 GHz |
Ref 10 dBm Atten 10 dB 6.586 dBm

dB/ A

PAvg \"\\

100
w1 52
33 FC

Center 2.462 GHz Span 30 MHz

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

Data Rate: MCS8 Channel Frequency: 2462 MHz

Mkr1 2.41697 GHz |
Ref 10 dBm Atten 10 dB 5.831 dBm
#Avg
Log
10 :
dB/ MWW
Ot MMWM
10.6
dB

PAvg WMM
100

W1 52
53 FC

Center 2.412 GHz Span 30 MHz
#Res BW 100 kHz #/BW 300 kHz  Sweep 19.98 ms (1000 pts)

Data Rate: MCS11 Channel Frequency: 2412 MHz
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Ref 10 dBm
#hAvg

Log

10

dB/

Offst

10.6

dB

PAvg M

100

W1 52

53 FC
AA

Center 2.437 GHz
#Res BW 100 kHz

Mkr1 2.44194 GHz |

Atten 10 dB -1.567 dBm
1
Span 30 MHz

#/BW 300 kHz  Sweep 19.98 ms (1000 pts)

Data Rate: MCS11

Channel Frequency: 2437 MHz

Ref 10 dBm
#ivg

Log

10

dB/f

Offst

10.6

dB

PAvg M/
100

w1 52
53 FC

Center 2.462 GHz
#Res BW 100 kHz

Mkr1 2.46445 GHz |

Atten 10 dB 5.337 dBm
2 |
Span 30 MHz

#UBW 300 kHz  Sweep 19.98 ms (1000 pts)

Data Rate: MCS11

Channel Frequency: 2462 MHz

Test Report No.: 19660316 001
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Mkr1 2.41442 GHz |

Ref 10 dBm Atten 10 dB 6.76 dBm
#Avg
Log
10 L
dB/ PP
Offst
or jW\WA{\W\WWW”U
dB
PAvg
100
w1 S2
53 FC

AL
Center 2.412 GHz Span 30 MHz
#Res BW 100 kHz #/BW 300 kHz  Sweep 19.98 ms (1000 pts)
Data Rate: MCS15 Channel Frequency: 2412 MHz

Mkri 2.44191 GHz )

Ref 10 dBm Atten 10 dB 4.455 dBm
#iivg
Log 1 L
10
dB/
Offst
10.6 i
dB
PAvg
100 !
w1 52
53 FC

AA
Center 2.437 GHz Span 30 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 2.46352 GHz |

Ref 10 dBm Atten 10 dB -1.715 dBm
#hvg
Log
10 1
ot wwwwwmwm
Offst
10.6 i
dB
PAvg
100 !
W1 S2
53 FC

AL
Center 2.462 GHz Span 30 MHz
#Res BW 100 kHz #UBW 300 kHz  Sweep 19.98 ms (1000 pts)
Data Rate: MCS15 Channel Frequency: 2462 MHz
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Chain 1
Mkr1 2.41322 GHz I
Ref 10 dBm Atten 10 dB 9.601 dBm
#hvg
Log
10 .
dB/
offst Wmmmwvmﬁwmmmww
10.6
dB
PAvg ﬂ M
100 I
W1 S2
53 FC
AA
Center 2.412 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 19.98 ms (1000 pts)
Data Rate: MCS8 Channel Frequency: 2412 MHz
Mkri 2.43882 GHz
Ref 10 dBm Atten 10 dB 4,031 dBm
#fivg
Log 2 I
10
dB/ W‘(INW“N‘N'!M’\'\MA‘U\
Offst
10.6 f
dB
PAvg MM
100 I
w1 S2
53 FC
AA
Center 2.437 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 19.98 ms (1000 pts)
Data Rate: MCS8 Channel Frequency: 2437 MHz
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A TUVRheinland®

Mkr1 2.46445 GHz I
Ref 10 dBm Atten 10 dB -11.34 dBm
#Avg
Log I
10
dB/f "
Offst AR
ofis WN\WMNWWMV |

db

PAvg

100 I
w1 52

53 FC

Center 2.462 GHz Span 30 MHz
#Res BW 100 kHz #U/BW 300 kHz  Sweep 19.98 ms (1000 pts)

Data Rate: MCS8 Channel Frequency: 2462 MHz

Mkr1 2.40943 GHz |
Ref 10.6 dBm Atten 10 dB 2.101 dBm
#lvg
Lo-g 1
10
dB/
Offst
10.6
dB

PAvg M

100

M1 52

53 FS
AA

Center 2.412 GHz Span 30 MHz

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

Data Rate: MCS11 Channel Frequency: 2412 MHz
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Mkr1 2.44443 GHz )
Ref 10.6 dBm Atten 10 dB 3.781 dBm
#Avg 1
Log I
10
dB/
Offst
10.6 i
dB
PAvg
100
M1 52
53 FS
AA
Center 2.437 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz #5weep 19.98 ms (1000 pts)
Data Rate: MCS11 Channel Frequency: 2437 MHz
Mkr1 2.46943 GHz |
Ref 10.6 dBm Atten 10 dB -8.345 dBm
#ivg
Log
10 .
dB/
Offst
ores ww\»'uwv
dB
PAvg
100
W1 S2
53 FS
AL
Center 2.462 GHz Span 30 MHz
#Res BW 100 kHz #UBW 300 kHz #S5weep 19.98 ms (1000 pts)
Data Rate: MCS11 Channel Frequency: 2462 MHz
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A TUVRheinland®

Mkr1 2.41757 GHz |
Ref 10 dBm Atten 10 dB -11.1 dBm
#Avg
Log
10
dB/f

1
Offst MWMWMMM
10.6
dB
PAvg
100

w1 52

53 FC
AA

Center 2.412 GHz Span 30 MHz

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

Data Rate: MCS15 Channel Frequency: 2412 MHz

Mkl 2.43822 GHz |
Ref 10 dBm Atten 10 dB 9347 dBm
#ivg
Log
10 )
dB/
Offst WWWMWW
10.6

dB

PAvg M/‘
100

w1 52
53 FC

Center 2.437 GHz Span 30 MHz
#Res BW 100 kHz #/BW 300 kHz  Sweep 19.98 ms (1000 pts)

Data Rate: MCS15 Channel Frequency: 2437 MHz
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A TUVRheinland®

Mkr1 2.46325 GHz |
Ref 10 dBm Atten 10 dB -11.81 dBm
#Avg
Log
10
dB/f

1
Offst I S o
e wvwwwmww
dB

PAvg
100
w1 s2
53 FC

Center 2.462 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 19.98 ms (1000 pts)

Data Rate: MCS15 Channel Frequency: 2462 MHz
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N mode MIMO 40 MHz_ChO0

A_ TUVRheinland®

802.11 Data Rate | Frequency CP';S Add ';'gg' Limit Margin

Protocol (Mbps) (MHz) (dBm) 10log(Nant) (dBm) (dBm) (dB)
2422.00 153 3.01 1.48 8.00 6.52

MCS 8 2437.00 273 3.01 5.74 8.00 2.26

2452.00 -8.43 3.01 5.42 8.00 13.42

2422.00 153 3.01 1.48 8.00 -6.52

n MCS 11 2437.00 2.7 3.01 571 8.00 2.29
2452.00 -8.64 3.01 5.63 8.00 -13.63

2422.00 1.82 3.01 1.19 8.00 6.81

MCS 15 2437.00 281 3.01 5.82 8.00 218

2452.00 8.21 3.01 5.2 8.00 132

N mode MIMO 40 MHz_Ch1

802.11 | DataRate | Frequency ggé Add ';'gg' Limit Margin
Protocol (Mbps) (MHz) (dBm) 10log(Nant) (dBm) (dBm) (dB)
2422.00 -5.01 3.01 -2.00 8.00 -10.00

MCS 8 2437.00 0.55 3.01 3.56 8.00 4.44
2452.00 -13.06 3.01 -10.05 8.00 -18.05
2422.00 5.82 3.01 .81 8.00 -10.81

n MCS 11 2437.00 01.60 3.01 4.61 8.00 -3.39
2452.00 13.12 3.01 11011 8.00 18.11
2422.00 5.49 3.01 248 8.00 -10.48

MCS 15 2437.00 184 3.01 117 8.00 6.83
2452.00 -13.94 3.01 -10.93 8.00 -18.93

Test Report No.: 19660316 001

Date: 19.06.2017
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Chain 0

A TUVRheinland®

Ref 6.6 dBm
#Avg

Log

10

dB/

Offst

10.6

dB

PAvg
100

M1 s2
53 FC

Center 2.422 GHz
#Res BW 100 kHz

Atten 10 dB

#VBW 300 kHz

Mkr1 2.43945 GHz
-1.53 dBm

M

Span 60 MHz
Sweep 19.98 ms (1000 pts)

Data Rate: MCS8

Channel Frequency: 2422 MHz

Ref 6.6 dBm

PAvg
100

M1 52
53 FC

Center 2.437 GHz
#Res BW 100 kHz

Atten 10 dB

#lvg
Log
10
dB/
Offst
10.6
dB

#VBW 300 kHz

Mkr1 2.45192 GHz
2.713 dBm

Span 60 MHz
Sweep 19.98 ms (1000 pts)

Data Rate: MCS8

Channel Frequency: 2437 MHz

Test Report No.: 19660316 001
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A TUVRheinland®

Mkr1 2.46068 GHz
Ref 0 dBm Atten 5 dB 8.437 dBm
#hAvg 1
Log
10
dB/

Offst
10.6
dB

PAvg M M |

100

W1 52

53 FC
AA

Center 2.452 GHz Span 60 MHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 19.98 ms (1000 pts)

Data Rate: MCS8 Channel Frequency: 2452 MHz

Mkr1 2.43692 GHz )
Ref 6.6 dBm Atten 10 dB 1.536 dBm
#fivg 1
Log |
10
dB/

Offst
10.6 M
dB

PAvg

100 I
M1 52

53 FC

Center 2.422 GHz Span 60 MHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 19.98 ms (1000 pts)

Data Rate: MCS11 Channel Frequency: 2422 MHz
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A TUVRheinland®

Ref 6.6 dBm
#Avg

Log

10

dB/

Offst
10.6
dB

PAvg
100

M1 52
33 FC

Center 2.437 GHz
#Res BW 100 kHz

Mkr1 2.44820 GHz )

Atten 10 dB 2.7 dBm

Span 60 MHz
#VBW 300 kHz  Sweep 19.98 ms (1000 pts)

Data Rate: MCS11

Channel Frequency: 2437 MHz

Ref 0 dBm
#lvg

Log

10

dB/

Offst

10.6

dB

PAvg M

100

W1 52

53 FC
AA

Center 2.452 GHz
#Res BW 100 kHz

Atten 5 dB

Mkr1 2.46350 GHz |
8.641 dBm

Span 60 MHz
#V/BW 300 kHz  Sweep 19.98 ms (1000 pts)

Data Rate: MCS11

Channel Frequency: 2452 MHz
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Mkr1 2.43446 GHz I
Ref 6.6 dBm Atten 10 dB 1.822 dBm
#hvg 1
Log |
10
dB/

Offst
10.6 M
dB

PAvg

100 I
M1 52

53 FC

Center 2.422 GHz Span 60 MHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 19.98 ms (1000 pts)

Data Rate: MCS15 Channel Frequency: 2422 MHz

Mkr1 2.45192 GHz I
Ref 6.6 dBm Atten 10 dB 2811 dBm
#Avg
Log
10
dB/
Offst
10.6
dB

PAvg

100 I
M1 52
33 FC

Center 2.437 GHz Span 60 MHz
#Res BUW 100 kHz #VBW 300 kHz  Sweep 19.98 ms (1000 pts)

Data Rate: MCS15 Channel Frequency: 2437 MHz
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Mkr1 2.46068 GHz |
Ref 0 dBm Atten 5 dB 8.218 dBm
#Avg 1
Log |
10
dB/

Offst
10.6 i
dB

PAvg M w |

100 I
w1 52
53 FC

AA

Center 2.452 GHz Span 60 MHz
#Res BW 100 kHz #/BW 300 kHz  Sweep 19.98 ms (1000 pts)

Data Rate: MCS15 Channel Frequency: 2452 MHz
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Chain 1

Mkr1 2.43698 GHz |
Ref 6.6 dBm Atten 10 dB -5.014 dBm
#hvg

Log

1
10
dB/
Offst
10.6 f
dB

PAvg

M1 52
53 FC

Center 2.422 GHz Span 60 MHz
#Res BW 100 kHz #/BW 300 kHz  Sweep 19.98 ms (1000 pts)

Data Rate: MCS8 Channel Frequency: 2422 MHz

Mkr1 2.44189 GHz |
Ref 6.6 dBm Atten 10 dB 0.558 dBm
#hvg -
Log
10
dB/

Offst
10.6 i

dB

PAvg

100 I
M1 52

33 FC

Center 2.437 GHz Span 60 MHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 19.98 ms (1000 pts)

Data Rate: MCS8 Channel Frequency: 2437 MHz
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A TUVRheinland®

Mkr1 2.46038 GHz |
Ref 0 dBm Atten 5 dB -13.06 dBm
#Avg

10
dB/

Offst
10.6
dB

PAvg
100
w1 52
53 FC

Center 2.452 GHz Span 60 MHz
#Res BW 100 kHz #/BW 300 kHz  Sweep 19.98 ms (1000 pts)

Data Rate: MCS8 Channel Frequency: 2452 MHz

Mkr1 2.43945 GHz |
Ref 6.6 dBm Atten 10 dB -5.822 dBm
#Avg
Log 1 I
10
dB/f
Offst
10.6
dB

PAvg

100 I
M1 s2

53 FC

Center 2.422 GHz Span 60 MHz

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

Data Rate: MCS11 Channel Frequency: 2422 MHz
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Mkr1 2.44568 GHz |

Ref 6.6 dBm Atten 10 dB 1.601 dBm
#Avg
Log I
10
dB/
Offst
10.6 M
dB
PAvg
100 I
M1 52
53 FC

AA
Center 2.437 GHz Span 60 MHz
#Res BW 100 kHz #UBW 300 kHz  Sweep 19.98 ms (1000 pts)
Data Rate: MCS11 Channel Frequency: 2437 MHz

Mkr1 2.46158 GHz |
Ref 0 dBm Atten 5 dB -13.12 dBm
#hvg
Log 1
10
dB/

Offst
10.6
dB

PAvg
100
W1 52
53 FC

Center 2.452 GHz Span 60 MHz
#Res BW 100 kHz #/BW 300 kHz  Sweep 19.98 ms (1000 pts)

Data Rate: MCS11 Channel Frequency: 2452 MHz
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A TUVRheinland®

Mkr1 2.43068 GHz |
Ref 6.6 dBm Atten 10 dB -5.491 dBm
#Avg
Log 1
10
dBf
Offst
10.6
dB

PAvg
100

M1 S2
53 FC

Center 2.422 GHz Span 60 MHz
#Res BW 100 kHz #/BW 300 kHz  Sweep 19.98 ms (1000 pts)

Data Rate: MCS15 Channel Frequency: 2422 MHz

Mkr1 2.44069 GHz
Ref 6.6 dBm Atten 10 dB -1.844 dBm
#hvg

1
Log
10
dB/
Offst
10.6
dB
PAvg

100

M1 52

53 FC
AA

Center 2.437 GHz Span 60 MHz
#Res BW 100 kHz #/BW 300 kHz  Sweep 19.98 ms (1000 pts)

Data Rate: MCS15 Channel Frequency: 2437 MHz
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A TUVRheinland®

Ref 0 dBm Atten 5 dB

#hvg

10
dB/
Offst
10.6
dB

PAvg
100
w1 s2
53 FC

Center 2.452 GHz

#Res BW 100 kHz #/BW 300 kHz

Mkr1 2.45443 GHz |

-13.94 dBm

Span 60 MHz

Sweep 19.98 ms (1000 pts)

Data Rate: MCS15

Channel Frequency: 2452 MHz
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6 dB Bandwidth Section 15.247(a) (2)

Result Pass

Test Specification
Requirement

FCC Part 15 Section 15.247 (a) (2)
The minimum 6 dB bandwidth shall be at least 500 kHz.

Test Method:

EUT Attenuator

Spectrum Analyzer

Test Result:

Offset value 10.6dB is added in the final measurement value.

802.11 | Data Rate Channel 6dB 99% OBW
Protocol (Mbps) Frequency Bandwidth (MH2)
(MH2z) (MH2z)

2412.00 8.09 13.06

1 2437.00 8.09 13.07

2462.00 8.54 13.16

b

2412.00 7.33 12.86

11 2437.00 8.29 12.96

2462.00 8.04 13.02

Test Report No.: 19660316 001
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Ch Freq 2412 GHz Trig Fiee

Occupied Bandwidth

Ref 10.6 dBm Atten 10 dB
#Peak = it
Log @l A%
ﬂJ.Jﬁ" l W “""-..t
10 N "
dB'r b iy Ju. _,""" il e d
Offst T =
10.6 M
db
Center 2.412 GHz Span 30 MHz
#Res BW 100 kHz #UBW 300 kHz Sweep 9.99 ms (1000 pts|
Occupied Bandwidth Occ BW % Pwr 99.00 %
13.0630 MHz X 60048
Transmit Freq Error -2.210 kHz
¥ dB Bandwidth 8.095 MHz
Data Rate: 1 Mbps Channel frequency: 2412 MHz

Ch Freq Trig  Free

Occupied Bandwidth

Ref 10.6 dBm Atten 10 dB
#Peak N s
Log o r RPN
qurl"" N B “\‘\A
10 ..J"'F "v'__‘
dB/ by My .JJ “\L L P
Offst o i
10.6 e v
dB
Center 2.437 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts]
Occupied Bandwidth Occ BW % Puwr 99.00 %
13.0756 MHz xdg 60048
Transmit Freq Error 6.318 kHz
¥ dB Bandwidth 5.094 MHz
Data Rate: 1 Mbps Channel frequency: 2437 MHz
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A TUVRheinland®

Ch Freq 2.462 GHz

Occupied Bandwidth

Trig  Free

Ref 10.6 dBm Atten 10 dB
#Peak rgnetmA | femaan]
Log ) Wkl e
ol Wy
10 e =N
dBf 7 M |t
Offst i i A
10.6 i v
dB
Center 2.462 GHz Span 30 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %
13.1606 MHz xdg 60048
Transmit Freq Error 56.462 kHz
x dB Bandwidth 8.549 MHz

Data Rate: 1 Mbps

Channel frequency: 2462 MHz

Ch Freq 2.412 GHz

Occupied Bandwidth

Trig  Free

Ref 17.6 dBm Atten 20 dB
#Peak . N
Log mj}ﬂ._ﬁjﬂ'ﬂl [ [k,
10
i Py
de/ rS Py
10.6 |
dB
Center 2.412 GHz Span 30 MHz
#Res BW 100 kHz #V/BW 300 kHz Sweep 9.99 ms (1000 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %
12.8688 MHz xdB 50043
Transmit Freq Error -53.709 kHz
% dB Bandwidth 7.330 MHz

Data Rate: 11 Mbps

Channel frequencies: 2412 MHz

Test Report No.: 19660316 001
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Ch Freq 2437 GHz Trig  Free

Occupied Bandwidth

Ref 17.6 dBm Atten 20 dB
#Peak .
Log NS e e R W
10 P "
dB/ o
Offst  [Mre—wdi W L
10.6
dB

Center 2.437 GHz Span 30 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts

Occupied Bandwidth Occ BW % Pwr  99.00 %
12.9657 MHz xdB  6.00dB

Transmit Freq Error -1.626 kHz
% dB Bandwidth 8.293 MHz

Data Rate: 11 Mbps Channel frequency: 2437 MHz

Ch Freq 2462 GHz Trig Free

Occupied Bandwidth

Ref 17.6 dBm Atten 20 dB

#Peak ol o

Log & Nmﬁ“‘”m"' I T P
i

10 T L

dB/ o

Offst [T rwithes” LI RE

10.6

dB

Center 2.462 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts

Occupied Bandwidth Occ BW % Pwr  99.00%
13.0289 MHz xd8  6.00dB

Transmit Freq Error -4.039 kHz
x dB Bandwidth 8.049 MHz

Data Rate: 11 Mbps Channel frequency: 2462 MHz
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Soett | pataRate | oty | pangwan | 9%%0BW
(MHz) (MHz)

2412.00 16.36 16.45

6 2437.00 16.35 16.46

2462.00 16.37 16.45

2412.00 16.46 16.41

g 24 2437.00 16.47 16.42

2462.00 16.47 16.42

2412.00 16.47 16.42

54 2437.00 16.47 16.41

2462.00 16.48 16.42

Test Report No.: 19660316 001 Date: 19.06.2017 Page 100 of 190



A TUVRheinland®

www.tuv.com

Ch Freq 2412 GHz Trig  Free

Occupied Bandwidth

Ref 17.6 dBm Atten 20 dB

#Peak

LO'Q Fe bt anbidengmgliniy | g betgteb gl e
i

10 =

dB/ L bl

Offst [ TN

10.6

dB

Center 2.412 GHz Span 30 MHz
#Res BW 100 kHz #V/BW 300 kHz Sweep 9.99 ms (1000 pts

Occupied Bandwidth OccBW % Pwr  99.00 %
16.4522 MHz xdB  -6.00dB

Transmit Freq Error -30.497 kHz
% dB Bandwidth 16.362 MHz

Data Rate: 6 Mbps Channel frequencies: 2412 MHz

Ch Freqg 2 GH: Trig Free

Occupied Bandwidih

Ref 17.6 dBm Atten 20 dB

#Peak .

Log _:I?nln-l, bpecburyig I { “-‘.t:_
10 7 i
ds/ L il P b
Offst
10.6
dB

Center 2.437 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts

Occupied Bandwidth Occ BW % Pwr  99.00 %
16.4609 MHz xdB  -6.00dB

Transmit Freq Error -31.880 kHz
x dB Bandwidth 16.359 MHz

Data Rate: 6 Mbps Channel frequencies: 2437 MHz
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Ch Freq 2.462 Trig Free

Occupied Bandwidth

Ref 17.6 dBm Atten 20 dB
#Peak
Log o 1 . PR | JM,_. L R T
10 'f H"'\n
dB/ [t Tl
Oﬂ'st M"m "“1%
10.6
dB

Center 2.462 GHz Span 30 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts

Occupied Bandwidth Occ BW % Pwr  99.00 %
16.4587 MHz xdB  6.00dB

Transmit Freq Error -26.463 kHz
% dB Bandwidth 16.372 MHz

Data Rate: 6 Mbps Channel frequencies: 2462 MHz

Ch Freq 2412 GHz Trig Free

Occupied Bandwidih

Ref 17.6 dBm Atten 20 dB
#Peak
Log ?UWWMMMW WWW

10 o K
dB/ . ]
ofist [ T
10.6
dB

Center 2.412 GHz Span 30 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts

Occupied Bandwidth Occ BW % Pwr  99.00 %
16.4124 MHz xdB  -6.00dB

Transmit Freq Error -33.610 kHz
% dB Bandwidth 16.467 MHz

Data Rate: 24 Mbps Channel frequencies: 2412 MHz
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Ch Freq 2437 GHz Trig  Free

Occupied Bandwidth

Ref 17.6 dBm Atten 20 dB

#Peak . .
L €a = WW&A WWWMW —
1:]);; Ki b,
] [Fa,,
dBl | et i
Offst
10.6
dB

Center 2.437 GHz Span 30 MHz
#Res BWW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts

Occupied Bandwidth Occ BW % Pwr  99.00 %
16.4294 MHz xdB  -6.00dB

Transmit Freq Error -37.460 kHz
x dB Bandwidth 16.479 MHz

Data Rate: 24 Mbps Channel frequencies: 2437 MHz

Ch FrE!I:I 2.462 GH:z T[i!; Free

Occupied Bandwidth

Ref 17.6 dBm Atten 20 dB

#Peak
L R Q [ el Mool ianafinny | pos Mg s Ao Ay e
L] 3 J[ L

10 7 e
dB/ ]
106
dB

Center 2.462 GHz Span 30 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)

Occupied Bandwidth Occ BW % Pwr 99.00 %
16.4225 MHz xdB  -6.00dB

Transmit Freq Error -29.536 kHz
x dB Bandwidth 16.475 MHz

Data Rate: 24 Mbps Channel frequencies: 2462 MHz
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Ch Freq 2412 GHz Trig Fiee

Occupied Bandwidth

Ref 17.6 dBm Atten 20 dB
#Peak
L £ e land N, - it Al [ L
0 f T
_,.-Ff x“A.
dB/ ‘M -IM
Offst [t ey ]
10.6
dB
Center 2.412 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Pwr 99.00 %
16.4289 MHz X B00d
Transmit Freq Error -37.388 kHz
x dB Bandwidth 16.477 MHz
Data Rate: 54 Mbps Channel frequencies: 2412 MHz

Ch FrE!I:I 2437 GHz Trig Free

Occupied Bandwidth

Ref 17.6 dBm Atten 20 dB

#Peak

Log A e e e e
10 Jﬁ,.-"'r L"qm_‘m
dB/ T R il
Offst ’

10.6
dB

Center 2.437 GHz Span 30 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)

Occupied Bandwidth Occ BW % Pwr 99.00 %
16.4158 MHz xdB  -6.00dB

Transmit Freq Error -31.438 kHz
x dB Bandwidth 16.474 MHz

Data Rate: 54 Mbps Channel frequencies: 2437MHz
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Ch Freq Z Trig  Free

Occupied Bandwidth

Ref 17.6 dBm Atten 20 dB

#Peak

Log K+ X1 PRT TR FRPY. PO PP SUNE L S FRNE . R - 3

" ) .

dB/ -

Offst e

10.6

dB

Center 2.462 GHz Span 30 MHz

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

16.4225 MHz xdB 6005

Transmit Freq Error -25.994 kHz
x dB Bandwidth 16.484 MH=z

Data Rate: 54 Mbps Channel frequencies: 2462 MHz
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Soa11 | psaRate | i | gangwinn | 9%08W
(MHz) (MHz)

2412.00 17.60 17.66

MCS 0 2437.00 17.58 17.69

2462.00 17.61 17.68

2412.00 17.67 17.64

n MCS 4 2437.00 17.69 17.65

2462.00 17.67 17.65

2412.00 17.76 17.68

MCS 7 2437.00 17.73 17.67

2462.00 17.75 17.67

Ch Freq 2412 GHz Trig  Free

ccupied Bandwidth

Ref 17.6 dBm Atten 20 dB
#Peak
LO'Q N « W R | AT N Y KPR | .q“k'ﬁ.dlllu. [0 ) PR W 1 ¥ pd
10 P =
dB/ F‘n'__....f*-d‘r e —
Offst
10.6
dB
Center 2.412 GHz Span 30 MHz
#Res BW 100 kHz #V/BW 300 kHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Puwr 99.00 %
17.6617 MHz xd8 60045
Transmit Freq Error -32.793 kHz
x dB Bandwidth 17.604 MHz
Data Rate: MCS 0 Channel: 2412 MHz
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Ch Freq 2 437 GHz Trig Free

Occupied Bandwidth

Ref 17.6 dBm Atten 20 dB
#Peak
LO-g = I N s s WW =
10 o M
dB/ i i R
Offst
10.6
dB
Center 2.437 GHz Span 30 MHz
#Res BW 100 kHz #V/BW 300 kHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Puwr 99.00 %
17.6931 MHz x5 60048
Transmit Freq Error -24 907 kHz
% dB Bandwidth 17.587 MHz
Data Rate: MCS 0 Channel: 2437 MHz

Ch Freq 2 462 GHz Trig Free

Occupied Bandwidth

Ref 17.6 dBm Atten 20 dB
#Peak
L{l'g = + T P | A ™ FRPT PR g,
10
dB/ e ]
Offst [* "
10.6
dB
Center 2.462 GHz Span 30 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts]
Occupied Bandwidth Occ BW % Puwr 99.00 %
17.6850 MHz xdB 60045
Transmit Freq Error -22.448 kHz
x dB Bandwidth 17.613 MHz
Data Rate: MCS 0 Channel: 2462 MHz
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A TUVRheinland®

Ch Freq 2412 GHz Tiig  Free

Occupied Bandwidth

Ref 17.6 dBm Atten 20 dB

#Peak

Log L+ bttt tde i | oAb d s e
10 V-I##f‘
dB/ Lt e
Offst [
10.6
dB

Linl

Center 2.412 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts

Occupied Bandwidth Occ BW % Pwr  99.00 %
17.6476 MHz xdB  6.00dB

Transmit Freq Error -46.113 kHz
x dB Bandwidth 17672 MHz

Data Rate: MCS 4 Channel: 2412 MHz

Ch Freq 2.437 Trig  Free

Occupied Bandwidth

Ref 17.6 dBm Atten 20 dB

#Peak

10 MJ Lm‘"*q..

Offst

10.6

dB

Center 2.437 GHz Span 30 MHz

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

17.6583 MHz xdg 60048

Transmit Freq Error -41.992 kHz
x dB Bandwidth 17.694 MHz
Data Rate: MCS 4 Channel: 2437 MHz
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Ch Freq 2.462 GHz Trig  Free

Occupied Bandwidth

Ref 17.6 dBm Atten 20 dB
#Peak
Log 3 e ERPSIENY [WIRTRN: + 31
10 7
dB/ e e
Offst [*_ ™
10.6
dB
Center 2.462 GHz Span 30 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts
Occupied Bandwidth Occ BW % Puwr 99.00 %
17.6547 MHz xds 60045
Transmit Freq Error -40.127 kHz
x dB Bandwidth 17.679 MHz
Data Rate: MCS 4 Channel: 2462 MHz

Ch Freq 2412 GHz Tiig  Free

Occupied Bandwidth

Ref 17.6 dBm Atten 20 dB
#Peak
Log
10
dB/
10.6
dB

A b ol e sl i A | T by oy b g g

S
f‘l\.

Center 2.412 GHz Span 30 MHz

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

17.6818 MHz xdB  -600dB

Transmit Freq Error 42203 kHz
x dB Bandwidth 17.765 MHz

Data Rate: MCS 7 Channel: 2412 MHz
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A TUVRheinland®

Ch Freq

Occupied Bandwidth

Ref 17.6 dBm

Trig Free

Atten 20 dB

#Peak

vl

oo T

Log

10

dB/ A

Offst

10.6

dB

Center 2.437 GHz
#Res BW 100 kHz

Span 30 MHz

#/BW 300 kHz Sweep 9.99 ms (1000 pts]

Occupied Bandwidth Occ BW % Pwr 99.00 %
17.6745 MHz xd8 60008

Transmit Freq Error -38.643 kHz

x dB Bandwidth 17.732 MHz

Data Rate: MCS 7

Channel: 2437 MHz

Ch Freg

Occupied Bandwidth

Ref 17.6 dBm

2.462 GHz

Trig Free

Atten 20 dB

#Peak

g e

LPPR.L

Log

10

dB/

Offst

10.6

dB

Center 2.462 GHz
#Res BW 100 kHz

Occupied Bandwidth
17.6716 MHz

Transmit Freq Error
¥ dB Bandwidth

Span 30 MHz

#VBW 300 kHz Sweep 9.93 ms (1000 pts]

99.00 %
-6.00 dB

Occ BW % Pwr
x dB

-39.942 kHz
17.750 MHz

Data Rate: MCS 7

Channel: 2462 MHz

Test Report No.: 19660316 001
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N mode SISO 40MHz Channel Bandwidth

Soa11 | psaRate | iy | gangwinn | 99%08W
(MHz) (MHz)

2422.00 35.91 36.09

MCS 0 2437.00 34.44 36.07

2452.00 35.75 36.07

2422.00 35.82 36.16

n MCS 4 2437.00 36.43 36.13

2452.00 35.72 36.13

2422.00 35.81 36.09

MCS 7 2437.00 36.15 36.10

2452.00 36.09 36.08
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Ch Freq 2422 GHz Trig  Free

ccupied Bandwidth

Ref 12.6 dBm Atten 15 dB -
#Peak
Log
10 I
dB/f

Offst
10.6 |
dB 0

Center 2.422 GHz Span 60 MHz
#Res BW 100 kHz #UBW 300 kHz Sweep 9.99 ms (1000 pts) H
Occupied Bandwidth Occ BW % Puwr 99.00 % |||
36.0930 MHz xds  -6.00dB L

Transmit Freq Error 5B.723 kHz
x dB Bandwidth 35.919 MHz

Data Rate: MCSO Channel Frequency: 2422 MHz

Ch Freq 2437 GHz Trig  Free
ccupied Bandwidth
Ref 12.6 dBm Atten 15 dB -
#Peak -Qi-ul-l‘,.- P— =
Log
10 I
dB/f
Offst
10.6 |
dB i
Center 2.437 GHz Span 60 MHz
#Res BW 100 kHz #UVBW 300 kHz Sweep 9.99 ms (1000 pts) H
Occupied Bandwidth Occ BW % Pwr 99.00 % |||
36.0727 MHz xd® S0 |
Transmit Freq Error 52.816 kHz
x dB Bandwidth 34 447 MHz
Data Rate: MCSO Channel Frequency: 2437 MHz
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Ch Freq 2.452 GHz

Trig  Free

ccupied Bandwidth

Ref 15 dBm Atten 15 dB

#Peak

10
dB/

Offst
10.6
dB

Center 2.452 GHz
#Res BW 100 kHz

LO-g _)Q..JnL L l.__“i,,u,,..Mw =

#VBW 300 kHz

Span 60 MHz
Sweep 9.99 ms (1000 pts)

Occupied Bandwidth

36.0734 MHz
Transmit Freq Error £9.238 kHz
x dB Bandwidth 35.755 MHz

99.00 %
-6.00 dB

Ccc BW % Pwr
x dB

Data Rate: MCSO

Channel Frequency: 2452 MHz

Ch Freq 2422 GHz

Trig  Free

ccupied Bandwidth

Ref 12.6 dBm Atten 15 dB

#Peak
Log
10
dB/

Offst M

10.6
dB

Center 2.422 GHz
#Res BW 100 kHz

#FVBW 300 kHz

Span 60 MHz
Sweep 9.99 ms (1000 pts) H

Occupied Bandwidth
36.1618 MHz

29.238 kHz
35.821 MHz

Transmit Freq Error
x dB Bandwidth

99.00 %
-6.00 dB

Occ BW % Pwr
x dB

Data Rate: MCS4

Channel Frequency: 2422 MHz

Test Report No.: 19660316 001

Date: 19.06.2017
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A TUVRheinland®

Ch Freq

2437 GHz Trig  Free

ccupied Bandwidth

Ref 12.6 dBm
#Peak

Log

10

dB/f

Offst

10.6

dB

Center 2.437 GHz
#Res BW 100 kHz

¥ dB Bandwidth

Transmit Freq Error

Atten 15 dB -
e
Span 60 MHz
#UBW 300 kHz Sweep 9.99 ms (1000 pts) H
Occupied Bandwidth Occ BW % Pwr  9900% ||
36.1339 MHz xdB 60048 (|
29631 kHz
36.432 MHz

Data Rate: MCS4

Channel Frequency: 2437 MHz

Ch Freg

2.452 GHz Trig  Free

ccupied Bandwidih

Ref 15 dBm
#Peak

Log

10

dB/

Offst

10.6

dB

Center 2.452 GHz
#Res BW 100 kHz

Atten 15 dB

Span 60 MHz

#VBW 300 kHz Sweep 9.99 ms (1000 pts)

x dB Bandwidth

Occupied Bandwidth
36.1322 MHz

Transmit Freq Error

Occ BW % Pwr 99.00 %
¥ dB -6.00 dB

38.459 kHz
35.722 MHz

Data Rate: MCS4

Channel Frequency: 2452 MHz

Test Report No.: 19660316 001
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Ch Freq 2422 GHz Trig  Free

ccupied Bandwidth

Ref 12.6 dBm Atten 15 dB -
#Peak

Log > <«
10

dB/

Offst

10.6 |
dB i

Center 2.422 GHz Span 60 MHz
#Res BUW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts) d
Occupied Bandwidth Occ BW % Pwr 99.00 % |||
36.0982 MHz xdB  600dB ||

Transmit Freq Error 60.793 kHz
* dB Bandwidth 35.814 MHz I

Data Rate: MCS7 Channel Frequency: 2422 MHz

Ch Fieq 2437 GHz Trig  Free

ccupied Bandwidth

Ref 12.6 dBm Atten 15 dB -
#Peak

Center 2.437 GHz Span 60 MHz
#Res BV 100 kHz #UYBW 300 kHz Sweep 9.99 ms (1000 pts) H
Occupied Bandwidth OccBW % Pwr  99.00% |||
36.1044 MHz xdB 60048 |

Transmit Freq Error 58.441 kHz
x dB Bandwidth 36.155 MHz

Data Rate: MCS7 Channel Frequency: 2437 MHz
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Ch Freq 2452 GHz Trig  Free
ccupied Bandwidth
Ref 15 dBm Atten 15 dB
#Peak
Log > =
10
dB/f
Offst
10.6
dB
Center 2.452 GHz Span 60 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %
36.0810 MHz xd5 60045
Transmit Freq Error 66.897 kHz
x dB Bandwidth 36.093 MHz

Data Rate: MCS7

Channel Frequency: 2452 MHz

Test Report No.: 19660316 001 Date: 19.06.2017
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N mode MIMO 20 MHz Channel Bandwidth:

foa1t | pataRate | pogloey | panwian | 9% 0BW
(MHz) (MHz)

2412.00 17.57 17.62

MCS 8 2437.00 16.36 16.43

2462.00 17.56 17.64

2412.00 17.58 17.65

n MCS 11 2437.00 16.37 16.43

2462.00 17.69 17.64

2412.00 17.70 17.65

MCS 15 2437.00 17.68 17.63

2462.00 17.70 17.64
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Ch Freq 2412 GHz Trig  Free

ccupied Bandwidih

Ref 10.6 dBm Atten 10 dB -
#Peak

Log = «
10

dB/

Offst

10.6

dB r

Center 2.412 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts) H
Occupied Bandwidth Occ BW % Pur 99.00 %
17.6289 MHz xds 6008 ||

Transmit Freq Error -24 152 kH=z
% dB Bandwidth 17.578 MHz

Data Rate: MCS8 Channel Frequency: 2412 MHz

Ch Freq 2437 GHz Trig Free
ccupied Bandwidth
Ref 10.6 dBm Atten 10 dB -
#Peak | WP PO T A | haallay
Log > T « |
10 |
dB/ [}
Offst
10.6
dB i
Center 2.437 GHz Span 30 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts) d
Occupied Bandwidth Occ BW % Pur 99.00 %
16.4329 MHz xdd 6000 ||
Transmit Freq Error -17.385 kHz
% dB Bandwidth 16.361 MHz
Data Rate: MCS8 Channel Frequency: 2437 MHz
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A TUVRheinland®

Ch Freqg 2462 GHz

ccupied Bandwidih

Trig Free

Ref 10.6 dBm Atten 10 dB
#Peak
Loeg >
10
dB/

et

Offst
10.6
dB

Center 2.462 GHz
#Res BV 100 kHz

#VBW 300 kHz

Span 30 MHz
Sweep 9.99 ms (1000 pts) H

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

17.6494 MHz d

-24.186 kHz
17.561 MHz

99.00 %
-6.00 dB

Occ BW % Pwr
x dB

Data Rate: MCS8

Channel Frequency: 2462 MHz

Ch Freq

ccupied Bandwidth

2.412 GHz

Trig  Free

Ref 10.6 dBm Atten 10 dB

#Peak

Lo-g Y h | | “

10

dB/

Offst

10.6

dB

Center 2.412 GHz Span 30 MHz

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

17.6525 MHz xS 60048

Transmit Freq Error -19.948 kHz
% dB Bandwidth 17.585 MHz

Data Rate: MCS11

Channel Frequency: 2412 MHz

Test Report No.: 19660316 001
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Ch Freq 2437 GHz Trig  Free

ccupied Bandwidth

Ref 10.6 dBm Atten 10 dB -

#Peak = Al 2 | ppmbrussallgsnd e

Log |
10
dB/
Offst
10.6
dB M

Center 2.437 GHz Span 30 MHz
#Res BW 100 kHz #UBW 300 kHz Sweep 9.99 ms (1000 pts) H
Occupied Bandwidth Occ BW % Puwr 99.00 %
16.4392 MHz xdB 60048 (|

Transmit Freq Error -18.628 kHz
x dB Bandwidth 16.373 MHz

Data Rate: MCS11 Channel Frequency: 2437 MHz

Ch Fieq 2.462 GHz Trig  Free

ccupied Bandwidth

Ref 10.6 dBm Atten 10 dB -
#Peak

Log > < |
10
dB/
Offst
10.6
dB H

Center 2.462 GHz Span 30 MHz
#Res BUW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts) d
Occupied Bandwidth Occ BW % Pur 99.00 %
17.6444 MHz xdB S0 ||

Transmit Freq Error -37.870 kHz
% dB Bandwidth 17.690 MHz

Data Rate: MCS11 Channel Frequency: 2462 MHz
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Ch Freq 2412 GHz Trig  Free
ccupied Bandwidth
Ref 10.6 dBm Atten 10 dB -
#Peak
Leg > “ .
10 |
dB/
Offst -
10.6
dB M
Center 2.412 GHz Span 30 MHz
#Res BW 100 kHz #UBW 300 kHz Sweep 9.99 ms (1000 pts) H
Occupied Bandwidth Occ BW % Pwr 99.00 %
17.6521 MHz xdB 80048 14
Transmit Freq Error -33.187 kHz
x dB Bandwidth 17.700 MHz
Data Rate: MCS15 Channel Frequency: 2412 MHz

Ch Freq 2437 GHz Trig  Free

ccupied Bandwidth

Ref 10.6 dBm Atten 10 dB -
#Peak

Log > « |
10 I
dB/

Offst

10.6

dB r

Center 2.437 GHz Span 30 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts) H
Occupied Bandwidth Occ BW % Puwr 99.00 %
17.6388 MHz x@8  sod (I

Transmit Freq Error -35.695 kHz
% dB Bandwidth 17.683 MHz

Data Rate: MCS15 Channel Frequency: 2437 MHz
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Ch Freq 2.462 GHz Trig Free

ccupied Bandwidth

Ref 10.6 dBm Atten 10 dB -
#Peak

Log > A n |
10

dB/

Offst il
10.6

dB f

Center 2.462 GHz Span 30 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts) d
Occupied Bandwidth Occ BW % Pwr 99.00 %
17.6453 MHz xd8 60045 |l

Transmit Freq Error -37.274 kHz
% dB Bandwidth 17.702 MHz

Data Rate: MCS15 Channel Frequency: 2462 MHz
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N mode MIMO 40 MHz Channel Bandwidth:

Soa11 | psaRate | iy | gangwinn | 9%08W
(MHz) (MHz)

2422.00 35.69 36.05

MCS 8 2437.00 34.52 36.07

2452.00 35.69 36.05

2422.00 36.09 36.13

n MCS 11 2437.00 35.15 36.04

2452.00 35.82 36.07

2422.00 35.79 36.09

MCS 15 2437.00 36.13 36.09

2452.00 35.81 36.03
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A TUVRheinland®

Ch Freq

2.422 GHz

Trig Free

ccupied Bandwidth

Ref 11.6 dBm
#Peak

10
dB/
Offst
10.6
dB

Center 2.422 GHz
#Res BW 100 kHz

Log ¥

Atten 15 dB

#V/BW 300 kHz

Span 60 MHz

Sweep 9.99 ms (1000 pts)

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth
36.0595 MHz

Occ BW % Pwr
x dB

62.694 kHz
35.695 MHz

99.00 %
-6.00 dB

Data Rate: MCS8

Channel Frequency: 2422 MHz

Ch Freq

2437 GHz

Trig Free

ccupied Bandwidth

Ref 11.6 dBm
#Peak

Log

10

dB/

Offst

10.6

dB

Center 2.437 GHz
#Res BW 100 kHz

Transmit Freq Error
% dB Bandwidth

Occupied Bandwidth

34.528 MHz

Atten 15 dB
[ P
Span 60 MHz
#FUVBW 300 kHz Sweep 9.99 ms (1000 pts)
Occ BW % Pwr 99.00 %
36.0709 MHz xdB  -6.00dB
61.676 kHz

Data Rate: MCSS8

Channel Frequency: 2437 MHz

Test Report No.: 19660316 001

Date: 19.06.2017
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Ch Freqg 2452 GHz Trig Free
ccupied Bandwidth
Ref 10.6 dBm Atten 10 dB
#Peak -
Log = J|4 A kY a1 _u, “—
10
dB/f
Offst
10.6
dB
Center 2.452 GHz Span 60 MHz
#Res BW 100 kHz #VBW 300 kHz  #Sweep 9.99 ms (1000 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 %
36.0587 MHz xdg 60045
Transmit Freq Error 74.905 kHz
x dB Bandwidth 35.693 MHz
Data Rate: MCS8 Channel Frequency: 2452 MHz

Ch Freq 2422 GHz Trig  Free

ccupied Bandwidth

Ref 11.6 dBm Atten 15 dB 4
#Peak

Log > <« |
10 |
dB/

Offst Ty, |

10.6
dB f

Center 2.422 GHz Span 60 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts) i
Occupied Bandwidth Occ BW % Puwr 99.00 %
36.1331 MHz xdB 6008 ||

Transmit Freq Error 57.438 kHz
% dB Bandwidth 36.096 MHz

Data Rate: MCS11 Channel Frequency: 2422 MHz
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A TUVRheinland®

Ch Freq 2437 GHz

ccupied Bandwidth

Trig Free

Ref 11.6 dBm
#Peak

Log

10

dB/

Offst

10.6

dB

Center 2.437 GHz
#Res BW 100 kHz

#VBW 300 kHz

Atten 15 dB

Span 60 MHz

Sweep 9.99 ms (1000 pts) H

Occupied Bandwidth
36.0473

T2.41
35.15

Transmit Freq Error
» dB Bandwidth

DOcc BW % Pwr
x dB

MHz

2 kHz
9 MHz

93.00 %
-6.00 dB

Data Rate: MCS11

Channel Frequency: 2437 MHz

Ch Freq

ccupied Bandwidth

2452 GHz

Trig  Free

Ref 10.6 dBm
#Peak

Log

10

dB/

Offst

10.6

dB

Center 2.452 GHz
#Res BW 100 kHz

Atten 10 dB

#VBW 300 kHz

Span 60 MHz

#5weep 9.99 ms (1000 pts)

Occupied Bandwidth

Occ BW % Pwr
» dB

99.00 %
-6.00 dB

36.0762 MHz

76.520 kHz
35.829 MHz

Transmit Freq Error
x dB Bandwidth

Data Rate: MCS11

Channel Frequency: 2452 MHz

Test Report No.: 19660316 001 Date: 19.06.2017
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Ch Freq 2422 GHz Trig  Free
ccupied Bandwidth
Ref 11.6 dBm Atten 15 dB !
#Peak
Log bbb o b W “— .
10 I
dB/
Offst
10.6
dB i
Center 2.422 GHz Span 60 MHz
#Res BW 100 kHz #UBW 300 kHz Sweep 9.99 ms (1000 pts) H
Occupied Bandwidth Occ BW % Pwr 99.00 %
36.0907 MHz xdB 60045 |
Transmit Freq Error 70.450 kHz
% dB Bandwidth 35.795 MHz
Data Rate: MCS15 Channel Frequency: 2422 MHz

Ch Freq 2437 GHz Trig  Free
ccupied Bandwidth
Ref 11.6 dBm Atten 15 dB !
#Peak
L'D'g _}ﬂ__mlj T | b . |
10 I
dB/
Offst
10.6
dB r
Center 2.437 GHz Span 60 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts) i
Occupied Bandwidth Occ BW % Pwr 99.00 %
36.0913 MHz xd 50045 |
Transmit Freq Error 70.393 kHz
% dB Bandwidth 36.131 MHz
Data Rate: MCS15 Channel Frequency: 2437 MHz
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Ch Freq 2452 GHz Trig Free

ccupied Bandwidth

Ref 10.6 dBm Atten 10 dB
#Peak
Log
10 |
dB/

Offst |
10.6

dB

Center 2.452 GHz Span 60 MHz
#Res BW 100 kHz #UBW 300 kHz  #Sweep 9.99 ms (1000 pts)

Occupied Bandwidth Occ BW % Pwr  99.00 %
36.0334 MHz xdB  -6.00dB

Transmit Freq Error 90.990 kHz
x dB Bandwidth 35819 MHz

Data Rate: MCS15 Channel Frequency: 2452 MHz
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Band-edge Compliance

Result
Test Specification

Detector Function
Requirement

Test Method:

A TUVRheinland®

Section 15.247(d)

Pass

FCC Part 15 Section 15.247(d)

Peak

In any 100kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least
30dB 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 Average conducted power limits.

Spectrum Analyzer

EUT Attenuator

Offset value 10.6dB is added in the final measurement value.

Test Result: Wi-Fi

Data Value at Band Edge
802.11 Rate Channel Reference | Band Edge | Limit
Protocol (Mbps) Frequency Value B Value A~B (dBc)
(MHz) Frequency Value A (dBm) (dBc)
(MHz) (dBm)
2412 2396.96 -34.86 7.41 42.27 30.00
1
2462 2483.5 -50.58 7.41 57.99 30.00
b
2412 2396.41 -32.56 10.05 42.61 30.00
11
2462 2483.5 -47.82 10.05 57.87 30.00

Test Report No.: 19660316 001

Date: 19.06.2017
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A TUVRheinland®

Mkr1 2.412463 GHz
Ref 10.6 dBm Atten 10 dB 7.412 dBm
#Peak M
Log . U_FUM ; |
10 L Wi
b/ o M,
Offfst MY W
10.6 M N

"7 0

M1 52 W W
53 FC

Center 2.412 GHz Span 25 MHz
#Res BW 100 kHz #/BW 300 kHz #Sweep 1 s (1000 pts)

Reference Level Plot: 1Mbps

Mkr1 2.41171 GHz |

Ref 15.6 dBm Atten 15 dB 10.05 dBm
Peak

Log

10

dB/

Offst

10.6

dB

M1 52
53 FC

Center 2.412 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)

Reference Level Plot: 11Mbps

Test Report No.: 19660316 001 Date: 19.06.2017 Page 130 of 190



A_ TUVRheinland®

www.tuv.com

Mkr2 2.39696 GHz

Ref 14.6 dBm Atten 15 dB -34.86 dBm
#Peak ol
0 N i
0
dBY 2 .,
Offst lfy \ll
10.6 . ) Y
d8 wASTE | \ T,
V Y
Center 2.412 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 13 Freq 2.40000 GHz -40.78 dBm
2 13 Freq 2.39686 GHz -34.86 dBm
Data Rate: 1 Mbps Channel frequency: 2412 MHz
Ref 14.6 dBm Atten 15 dB
#Peak
gl led gk
= NS
!
» il 5,
Offst , N
10.6 r YL
i
d8 a T i
Y v ]
Center 2.462 GHz Span 50 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 N Freq 2.48350 GHz -50.58 dBm
Data Rate: 1 Mbps Channel frequency: 2462 MHz
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Mkr2 2.39641 GHz

Ref 14.6 dBm Atten 15 dB -32.56 dBm
#Peak uM.M |"J|_|,||'|||
Log \ R ) 1 a
10
dB/ Pl 1,
Offst . f Y
10.6 N Yl i
dB , .-'"NUJMIJ “\Lfi Jf Li (l;r“' lll'{ %M 1]
a Y V L
Center 2.412 GHz Span 50 MHz |
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude

1 1 Freq 240000 GHz 38 &7 dBm H

2 1 Freq 239841 GHz -32 56 dBm
Data Rate: 11 Mbps Channel frequency: 2412 MHz
Ref 14.6 dBm Atten 15 dB
#Peak

TSI LTI
Log N il
10 }
Offst .“IJ k
10.6 lag it g,
B | V] (P AT
v \ v W
Center 2.462 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Aois Amplitude

1 % Freq 248350 GHz -47 82 dBm

Data Rate: 11 Mbps Channel frequency: 2462 MHz
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Data Value at Band Edge
802.11 Rate Channel Reference | Band Edge Limit
Protocol (Mbps) Frequenc Value B Value A~B (dBc)
y (MHz) Frequency Value A (dBm) (dBc)
(MHz) (dBm)
2412 2400 -29.18 09.15 38.33 30.00
6
2462 2483.5 -40.34 09.15 49.49 30.00
2412 2400 -29.67 09.16 38.83 30.00
g 24
2462 2400 -39.65 09.16 48.81 30.00
2412 2400 -30.61 07.18 37.79 30.00
54
2462 2483.5 -43.88 07.18 51.06 30.00
Mkr1 2.44194 GHz )
Ref 15.6 dBm Atten 15 dB 9.154 dBm
Peak 1
Log
10
dB/
Offst
10.6
dB
M1 52
53 FC
AA
Center 2.437 GHz Span 30 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)

Reference Level Plot: 6 Mbps
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Mkr1 2.44197 GHz |
Ref 15.6 dBm Atten 15 dB 9.166 dBm
Peak 1

Log
10
dBi

Offst
10.6
dB

M1 52
53 FC

Center 2.437 GHz Span 30 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)

Reference Level Plot: 24 Mbps

Mkr1 2.44194 GHz |

Ref 15.6 dBm Atten 15 dB 7.182 dBm
Peak 1
Log I
10
dB/
Offst
10.6 ’
dB
M1 52
53 FC

AA
Center 2.437 GHz Span 30 MHz
#Hes BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)

Reference Level Plot: 54 Mbps
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Mkr2 2.39325 GHz

Ref 14.6 dBm Atten 15 dB -36.08 dBm
#Peak
L
0 hah i i
dB/ ! !
Offst y kN
10.6 = " M,
dB | e e
Center 2.412 GHz Span 50 MHz
#Res BW 100 kHz #UYBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 ) Fraq 2.40000 GHz -29.18 dBm
2 ) Fraq 2.28325 GHz -26.08 dBm
Data Rate: 6 Mbps Channel frequency: 2412 MHz
Ref 14.6 dBm Atten 15 dB
#Peak
L
0 prpt iy et
dB) / \
Qifst l-"lj “‘{""\-
10.6 e M .
dB P WM
Center 2.462 GHz Span 50 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 1 Freq 248350 GHz -40.34 dBm
Data Rate: 6 Mbps Channel frequency: 2462 MHz
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Mkr2 2.39350 GHz

Ref 14.6 dBm Atten 15 dB -35.53 dBm
#Peak
Log |.414.'m. ﬂ'lw"»rimmruhl
10 j [ |&
dB/f 7 n
Offst . - M,
10.6 o dpa” by,
dB ——— M"‘"‘MW
Center 2.412 GHz Span 50 MHz |
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 1) Freq 240000 GHz 29 67 dBm
2 1) Fraq 239350 GHz -35.53 dBm
Data Rate: 24 Mbps Channel frequency: 2412 MHz
Ref 14.6 dBm Atten 15 dB
#Peak
Log e =
10 ,J .Mhlk
dB/ N
Offst rvﬁ My
10.6 L M 2
dB T L Y
Center 2.462 GHz Span 50 MHz |
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 1) Freq 2.48350 GHz -39.85 dBm

Data Rate: 24 Mbps

Channel frequency: 2462 MHz
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Mkr2 2.39350 GHz

Ref 14.6 dBm Atten 15 dB -40.75 dBm
#Peak
L sl 'i il
0 ) L
dB/
Oﬁst 1 ‘J‘, R".
10.6 . |2 Mo,
i
dB oyt d Ykt sl
Center 2.412 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude
1 %) Freq 2.40000 GHz -30.81 dBm
2 %) Freq 239350 GHz -40.75 dBm
Data Rate: 54 Mbps Channel frequency: 2412 MHz
Ref 14.6 dBm Atten 15 dB
#Peak
L W I-,,,,,“.‘,hq bl
o / L
dB/
Offsl .r‘!‘ \h"-l.
10.6 L o
g z
dB N i Mlﬂw N""‘”'Mm'nﬂ_m il
e T
Center 2.462 GHz Span 50 MHz
#Res BW 100 kHz #UBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 ) Freq 2.48350 GHz 43,88 dBm
Data Rate: 54 Mbps Channel frequency: 2462 MHz
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Data Value at Band Edge o
802.11 Rate Channel Reference | Band Edge Limit
Protocol (Mbps) Frequency Value B Value A-B (dBc)
(MHz) Frequency Value A (dBm) (dBc)
(MHz) (dBm)
2412 2400.00 -28.36 05.77 34.13 30.00
MCSO
2462 2483.5 -39.19 05.77 44.96 30.00
2412 2400.00 -31.68 04.31 35.99 30.00
n MCS4
2462 2483.5 -55.78 04.31 60.09 30.00
2412 2400.00 -25.70 05.15 30.85 30.00
MCS7
2462 2483.5 -40.52 05.15 45.67 30.00
Mkr1 2.43945 GHz |
Ref 15.6 dBm Atten 15 dB 5.778 dBm
Peak )
Log
10
dB/
Offst
10.6
dB
M1 S2
53 FC
AA
Center 2.437 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)

Reference Level Plot: MCSO
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Ref 10.6 dBm

Mkr1 2.44197 GHz |

Atten 10 dB 4.318 dBm

Peak
Log

IﬂﬂrllL
i

10
dB/f

| IR
Frcisd WY

F
{.u[mwm

Offst
10.6

dB

™

M1 52
53 FC

Center 2.437 GHz
#Res BW 100 kHz

Span 30 MHz

#VBW 300 kHz Sweep 9.99 ms (1000 pts)

Reference Level Plot: MCS4

Ref 15.6 dBm
Peak

Log

10

dB/

Offst

10.6

dB

M1 52
33 FC

Center 2.437 GHz
#Res BW 100 kHz

Mkr1 2.43945 GHz )

Atten 15 dB 5.155 dBm
1
Span 30 MHz
#UYBW 300 kHz Sweep 9.99 ms (1000 pts)

Reference Level Plot: MCS 7
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Mkr2 2.39000 GHz

Ref 14.6 dBm Atten 15 dB -39.67 dBm
#Peak
L FS RN (O TV Y
og pten et i oot al i #‘...,I
o / \
dB/f ¥ 4
Offst el P,
10.6 2 Mo, |
dB [yt e g e
Center 2.412 GHz Span 50 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude

1 1 Freq 2.40000 GHz -28.38 dBm

2 1) Freq 2.38000 GHz -39.67 dBm
Data Rate: MCSO Channel frequency: 2412 MHz
Ref 14.6 dBm Atten 15 dB
#Peak
Ls ol bt
0 J k '
dB/ P !
Offst ] i,
10.6 et Sy | .|k
dB WM*UW W"ﬂm
Center 2.462 GHz Span 50 MHz |
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)

Marker Trace Type X Axis Amplitude

1 Ih Freq 2 48350 GHz -39.19 dBm L

Data Rate: MCSO0 Channel frequency: 2462 MHz
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Mkr2 2.39000 GHz |
Ref 10.6 dBm Atten 10 dB 48.49 dBm
Peak .
Log rnw vl ;
10 }Jr 1‘\,
dB/ T i
Offst ad ",
10.6 ) .
= i
dB ., v M W‘-\W
Center 2.412 GHz Span 50 MHz
#Res BUW 100 kHz #U/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amgplitude
1 5l Freq 2.40000 GHz -31.88 dBm
2 {1 Freq 239000 GHz -48 49 dBm
Data Rate: MCS4 Channel frequency: 2412 MHz
|
Ref 10.6 dBm Atten 10 dB
Peak
L
1::9 iy T Yoy o
dB/ -hrf 1
Offst A
10.6 ot e
dB M oy ]
Center 2.462 GHz Span 50 MHz
#Res BUW 100 kHz #U/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amgplitude
1 1 Freq 248350 GHz -55.78 dBm
Data Rate: MCS4 Channel frequency: 2462 MHz

Test Report No.: 19660316 001 Date: 19.06.2017 Page 141 of 190



A_ TUVRheinland®

www.tuv.com
Mkr2 2.39000 GHz

Ref 14.6 dBm Atten 15 dB -10.55 dBm
#Peak
Leg T Ll
o ] |
dB/f %{_{ q
Offst L
10.6 - | Mg
dB | gt bttt
Center 2.412 GHz Span 50 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude
1 1) Freq 2.40000 GHz -25.7 dBm
2 1) Freq 239000 GHz -40.55 dBm
Data Rate: MCS7 Channel frequency: 2412 MHz
Ref 14.6 dBm Atten 15 dB
#Peak
L beod b o "
1:9 L iy .
- / j
Offst L b
10.6 W Ty, 2
dB e i
Center 2.462 GHz Span 50 MHz
#Res BUWW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 e Freq 2.48350 GHz -40.52 dBm
Data Rate: MCS7 Channel frequency: 2462 MHz
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Data Value at Band Edge o
802.11 Rate Channel Reference | Band Edge Limit
Protocol (Mbps) Frequency Value B Value A-B (dBc)
(MHz) Frequency Value A (dBm) (dBc)
(MHz) (dBm)
2422 2400.00 -32.97 5.06 38.03 30.00
MCSO0
2452 2483.5 -40.64 5.06 45.70 30.00
N 2422 2400.00 -31.91 4.77 36.68 30.00
40MHz MCS4
Channel
BW 2452 2483.5 -40.44 4.77 45.21 30.00
2422 2400.00 -32.40 291 35.31 30.00
MCS7
2452 2483.5 -41.38 2.91 44.29 30.00

Mkr1 2.45192 GHz |
Ref 15.6 dBm Atten 15 dB 5.068 dBm
Peak
Log o
10
B/ ’I'.-];J; 11 J,L‘,'_MJM {MMMMBM«L
Offst
10.6
dB jf \
F| It"‘u L—“ﬂ%
U

M1 52
53 FC

AA
Center 2.437 GHz Span 60 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)

Reference Level Plot: MCSO
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Mk 2.44069 GHz |

Ref 15.6 dBm Atten 15 dB 4,778 dBm
Peak

Log i.
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s R ool

Offst
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Center 2.437 GHz Span 60 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)

Reference Level Plot: MCS4

Mkr1 2.45072 GHz |
Ref 15.6 dBm Atten 15 dB 2.91 dBm
Peak

Log 1

i ﬁ el bbb

Offst
10.6

dB J{ \\

M1 52
53 FC
AL
Center 2.437 GHz Span 60 MHz
#Res BW 100 kHz #UBW 300 kHz Sweep 9.99 ms (1000 pts)

Reference Level Plot: MCS7
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Mkr2 2.39000 GHz |
Ref 15.6 dBm Atten 15 dB -43.07 dBm
Peak
L ' u
1;‘.‘9 Dol oo bbb | "L'T"‘ uH
ey [ l
Offst 5 .J \.‘
10.6 o
dB 5 A A
Center 2.422 GHz Span 80 MHz
#Res BUW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Aois Amplitude
1 Il Freq 2.40000 GHz -32.97 dBm
2 Il Freq 2.38000 GHz -42.07 dBm
Data Rate: MCSO Channel frequency: 2422 MHz
|
Ref 15.6 dBm Atten 15 dB
Peak
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dBl | / 1
offst ! \,
10.6 o J
dB i )
Center 2.452 GHz Span 80 MHz
#Res BW 100 kHz #V/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 1) Freq 248350 GHz -40.04 dBm
Data Rate: MCSO Channel frequency: 2452 MHz
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Mkr2 2.39000 GHz I
Ref 15.6 dBm Atten 15 dB -44.71 dBm

Peak
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dB/ | |

oris 5?} N

dB M“ oo

Center 2.422 GHz Span 80 MHz
#Res BUW 100 kHz #/BW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Axis Amplitude

1 ) Freq 240000 GHz -31.81 dBm

2 ) Freq 238000 GHz -44.71 dBm
Data Rate: MCS4 Channel frequency: 2422 MHz

|
Ref 15.6 dBm Atten 15 dB
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—
dB . ?Mﬁwﬂ wwwﬁﬁ*ﬁhth
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Center 2.452 GHz Span 80 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude

1 1) Fraq 248350 GHz -40.44 dBm

Data Rate: MCS4 Channel frequency: 2452 MHz
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Mkr2 2.39000 GHz |
Ref 15.6 dBm Atten 15 dB -45.81 dBm
Peak
Log
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dB/
Offst 2 JJ \k
10.6 o
dB L ..I_MIH'H bbby
Center 2.422 GHz Span 80 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type X Aois Amplitude
1 1 Freq 2 40000 GHz -32 4 dBm
2 m Freq 239000 GHz -45.81 dBm
Data Rate: MCS7 Channel frequency: 2422 MHz
Ref 15.6 dBm Atten 15 dB
Peak
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1:}&5} 4 biibod st el b | bbb lel bl
dB/ ] l
Offst r']' "'L
10.6 o .
a8 et R
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Center 2.452 GHz Span 80 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude
1 (%) Freg 2.48350 GHz -41.38 dBm
Data Rate: MCS7 Channel frequency: 2452 MHz
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Conducted Spurious Emission

Mkr1 9.564 kHz )
Ref 9.4 dBm Atten 5 dB 76.04 dBm
#Peak
Log
10
dB/
Offst
10.6
dB

Iy

Start 9 kHz Stop 150 kHz
#Res BW 300 Hz #UVBW 1 kHz Sweep 6.3 s (1000 pts)
Marker Trace Type ¥ Axis Amplitude
1 (1) Freq 9 564 kHz -76.04 dBm
Below 1GHz
Mkr1 19.990 MHz
Ref 9.4 dBm Atten 5 dB -58.9 dBm
#Peak
Log
10
dB/
Offst .
10.6
dB
ettt e A
Start 150 kHz Stop 30 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 309.3 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 1) Freq 19.880 MHz -58.9 dBm
Below 1GHz
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Mkr1 30.0 MHz |
Ref 9.4 dBm Atten 5 dB 60.97 dBm
#Peak
Log
10
dB/
Offst

106 i
db iy

Start 30 MHz Stop 1 GHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 100.5 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude
1 {1 Freq 30.0 MHz -50.97 dBm
Below 1GHz

Mkr2 13.731 GHz |
Ref 22.6 dBm Atten 25 dB -32.84 dBm
Peak
Log
10
dB/
Offst
10.6 2

dB M
SN L Y T

1

Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 255 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude
1 ) Freq 2.400 GHz 5.983 dBm
2 Ih Freq 13.731 GHz -32.84 dBm
Data Rate: 1Mbps Channel frequency: 2412 MHz
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Mkr1 2.455 GHz |
Ref 22.6 dBm Atten 25 dB 8.28 dBm
Peak 1
Log
10
dB/
Offst
10.6 z
dB s sgbatdoend
Start 1 GHz Stop 26.5 GHz
#HRes BW 1 MHz #VBW 3 MHz Sweep 255 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude
1 1} Freq 2.455 GHz 222 dBm
2 1} Freq 12,731 GHz -32.95 dBm
Data Rate: 1Mbps Channel frequency: 2462 MHz
Mkr1 2.429 GHz
Ref 22.6 dBm Atten 25 dB 16.24 dBm
Peak
Log
10
dB/
Offst
10.6 3
dB i . T T N SR Y
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #/BW 3 MHz Sweep 255 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 (1) Freq 2.429 GHz 16.24 dBm
2 1) Freq 12,731 GHz -32.42 dBm
Data Rate: 11Mbps Channel frequency: 2412 MHz
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Ref 22.6 dBm
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Start 1 GHz
#Res BW 1 MHz
Marker Trace
1 {1}
2 {1}

Mkr1 2.480 GHz |

Atten 25 dB 16.45 dBm
4
a1 e
Stop 26.5 GHz
#/BW 3 MHz Sweep 255 ms (1000 pts)
Type X Axis Amplitude
Freq 2.430 GHz 16.45 dBm
Freq 13.731 GHz -32.98 dBm

Data Rate: 11Mbps

Channel frequency: 2462 MHz

Ref 22.6 dBm
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Log
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dB/

Offst
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dB

Start 1 GHz
#Res BW 1 MHz
Marker Trace

1 (1
2 (1

Mkr1 2.429 GHz I

Atten 25 dB 12.81 dBm
2
Stop 26.5 GHz
#VBW 3 MHz Sweep 255 ms (1000 pts)
Type X Axis Amplitude
Freq 2.428 GHz 12.81 dBm
Freq 13.731 GHz -33.27 dBm

Data Rate: 6Mbps

Channel frequency: 2412 MHz
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Mkr1 2.480 GHz )

Ref 22.6 dBm Atten 25 dB 11.7 dBm
Peak L
Log I
10
dB/
Offst
10.6 M
a8 MWW
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #/BW 3 MHz Sweep 255 ms (1000 pts)
Marker Trace Type ¥ Mois Amplitude
1 5 Freq 2.480 GHz 11.7 dBm -
2 5 Freq 13.731 GHz -34.69 dBm
Data Rate: 6Mbps Channel frequency: 2462 MHz
Mkr1 2.429 GHz |
Ref 22.6 dBm Atten 25 dB 13.33 dBm
Peak
Log
10
dB/
Offst
10.6 il
dB gt s
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #/BW 3 MHz Sweep 255 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude
1 1} Freq 2.429 GHz 13.33 dBm
2 13 Freq 13.731 GHz -33.77 dBm

Data Rate: 24Mbps Channel frequency: 2412 MHz
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Mkr1 2.480 GHz |
Ref 22.6 dBm Atten 25 dB 17.31 dBm
Peak
Log
10
dB/
Offst
10.6 J
dB
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #/BW 3 MHz Sweep 255 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude
1 1) Freq 2.480 GHz 17.31 dBm
2 (1) Freq 13.731 GHz -33.88 dBm
Data Rate: 24Mbps Channel frequency: 2462 MHz
Mkr1 2.429 GHz )
Ref 22.6 dBm Atten 25 dB 12.01 dBm
Peak T
Log
10
dB/
Offst
10.6 3
dB
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #UBW 3 MHz Sweep 255 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude
1 1) Freq 2,429 GHz 12.01 dBm
2 1) Freq 13.731 GHz -33.45 dBm
Data Rate: 54Mbps Channel frequency: 2412 MHz
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Mkr1 2.430 GHz
Ref 22.6 dBm Atten 25 dB -4.439 dBm
Peak
Log
10 -
dB/
Offst
10.6 z
db
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #/BW 3 MHz Sweep 255 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 1} Freq 2.480 GHz -4.439 dBm
2 WH Freg 13.731 GHz -32.08 dBm
Data Rate: 54Mbps Channel frequency: 2462 MHz
Mkr1 2.429 GHz )
Ref 22.6 dBm Atten 25 dB 11.67 dBm
Peak 2
Log
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dB/
Offst
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Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #UBW 3 MHz Sweep 255 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude
1 13 Freq 2.428 GHz 11.87 dBm
2 13 Freq 13.731 GHz -32.08 dBm

Data Rate: MCSO

Channel frequency: 2412 MHz
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Mkr1 2.480 GHz |
Ref 22.6 dBm Atten 25 dB 10.49 dBm
Peak 1
Log
10
dB/f
Offst
10.6 4
dB
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #/BW 3 MHz Sweep 255 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude

1 1) Freq 2480 GHz 10.49 dBm

2 1} Freq 12.731 GHz -33.82 dBm
Data Rate: MCSO Channel frequency: 2462 MHz

Mkr1 2.429 GHz )
Ref 22.6 dBm Atten 25 dB 11.84 dBm
Peak T
Log
10
dB/f
Offst
10.6 o
dB
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #UBW 3 MHz Sweep 255 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude
1 1} Freq 2.429 GHz 11.84 dBm
2 1} Freq 12.731 GHz -24.1 dBm

Data Rate: MCS4 Channel frequency: 2412 MHz
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Mkr1 2.480 GHz )

Ref 22.6 dBm Atten 25 dB 12.16 dBm
Peak *
Log
10
dB/
Offst
10.6 4
dB P PANEETER ) |
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #UVBW 3 MHz Sweep 255 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude
1 1} Freq 2.480 GHz 12.16 dBm
2 13 Fraq 13.731 GHz -34.18 dBm
Data Rate: MCS4 Channel frequency: 2462 MHz
Mkr1 2.429 GHz |
Ref 22.6 dBm Atten 25 dB 9.478 dBm
Peak 1
Log |
10
dB/
Offst
10.6 il f
dB W
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #U/BW 3 MHz Sweep 255 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude
1 ™ Freg 2.429 GHz 9.478 dBm -
2 &M Frag 13.731 GHz -33.75 dBm

Data Rate: MCS7 Channel frequency: 2412 MHz
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Mkr1 2.455 GHz )

Ref 22.6 dBm Atten 25 dB 6.573 dBm
Peak
Log
10
dB/f
Offst
10.6 4
dB T W*WWMM“
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #UVBW 3 MHz Sweep 255 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude

1 1 Freq 2.455 GHz 8.573 dBm

2 1} Freq 12,731 GHz -32.95 dBm
Data Rate: MCS7 Channel frequency: 2462 MHz
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nmode SISO 40MHz

Mkr1 2.429 GHz
Ref 22.6 dBm Atten 25 dB 14.11 dBm
Peak
Log
10
dB/
Offst
10.6 z
dB
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #/BW 3 MHz Sweep 255 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 5 Freq 2.429 GHz 14.11 dBm
2 ) Freq 12,731 GHz -32.77 dBm
Data Rate: MCSO Channel frequency: 2422 MHz
Mkr1 2.480 GHz
Ref 22.6 dBm Atten 25 dB 14.89 dBm
Peak
Log
10
dB/
Offst
10.6 4
dB WWWHWWLMWW
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 253 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 1) Freq 2480 GHz 14,83 dBm
2 (1) Freq 13.731 GHz -33.88 dBm
Data Rate: MCSO Channel frequency: 2457 MHz
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Mkr1 2.429 GHz )

Ref 22.6 dBm Atten 25 dB 14.81 dBm
Peak

Log

10

dB/

Offst

10.6 4

dB

Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 255 ms (1000 pts)

Marker Trace Type X Axis Amplitude
1 1) Freq 2428 GHz 14.81 dBm
2 i Freq 12.731 GHz -33.93 dBm
Data Rate: MCS4 Channel frequency: 2422 MHz
Mkr1 2.455 GHz

Ref 22.6 dBm Atten 25 dB 14.15 dBm
Peak

Log

10

dB/

Offst

10.6 g

dB WWMWM

Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 255 ms (1000 pts)
Markear Trace Type X Axis Amplitude
1 W] Fraq 2 455 GHz 14.15 dBm
2 &} Freq 13.731 GHz -33.85 dBm
Data Rate: MCS4 Channel frequency: 2457 MHz
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Mkr1 2.429 GHz

Ref 22.6 dBm Atten 25 dB 12.73 dBm
Peak -
Log I
10
dB/
Offst
10.6 2 M
dB
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #/BW 3 MHz Sweep 255 ms (1000 pts)
Marker Trace Type ¥ Mois Amplitude
1 5 Freq 2.429 GHz 12.73 dBm -
2 5 Freq 13.731 GHz -33.52 dBm
Data Rate: MCS7 Channel frequency: 2422 MHz
Mkr1 2.455 GHz |
Ref 22.6 dBm Atten 25 dB 13.48 dBm
Peak
Log
10
dB/
Offst
10.6 il
dB . e, . _.LMMWW
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #/BW 3 MHz Sweep 255 ms (1000 pts)
Marker Trace Typ=s X Axis Amplitude
1 11 Freq 2.455 GHz 13.48 dBm
2 M Freq 13.731 GHz -33.88 dBm

Data Rate: MCS7

Channel frequency: 2457 MHz
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nmode mimo 20MHz

Mkr1 2.429 GHz
Ref 22.6 dBm Atten 25 dB 12.2 dBm
Peak L
Log
10
dB/

Offst
10.6 4

d8 SR . SV VS AN TS S

Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #/BW 3 MHz Sweep 255 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude
1 ISl Freq 2.429 GHz 12.2 dBm
2 ) Fraq 12,731 GHz -32.85 dBm
Data Rate: MCS8 Channel frequency: 2412 MHz
Mkr1 2.480 GHz |
Ref 22.6 dBm Atten 25 dB 11.04 dBm
Peak 1
Log
10
dB/
Offst
10.6 4
dB WMWMW
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #/BW 3 MHz Sweep 255 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 ) Freq 2480 GHz 11.04 dBm
2 {1} Freq 13.731 GHz -34.28 dBm
Data Rate: MCS8 Channel frequency: 2462 MHz
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Mkr1 2.404 GHz |

Ref 22.6 dBm Atten 25 dB 8.909 dBm
Peak 1
Log |
10
dB/
Offst
10.6 4 f
s WMWMWWW
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #/BW 3 MHz Sweep 255 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 Il Freq 2.404 GHz £.909 dBm s
2 1 Freq 12.731 GHz -34.8 dBm
Data Rate: MCS11 Channel frequency: 2412 MHz
Mkr1 2.480 GHz
Ref 22.6 dBm Atten 25 dB 10.41 dBm
Peak 1
Log |
10
dB/f
Offst
10.6 2 f
8 W%AWW
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 255 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 {1} Freq 2.480 GHz 10.41 dBm .
2 1} Fraq 12.731 GHz -32.4 dBm
Data Rate: MCS11 Channel frequency: 2462 MHz
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Mkr1 2.429 GHz I
Ref 22.6 dBm Atten 25 dB 10.12 dBm
Peak 1
Log
10
dB/
Offst
10.6 |
dB
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #/BW 3 MHz Sweep 255 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 {1 Freq 2.423 GHz 10.12 dBm
2 Il Freq 13.731 GHz -35.3 dBm
Data Rate: MCS15 Channel frequency: 2412 MHz
Mkr1 2.430 GHz |
Ref 22.6 dBm Atten 25 dB 9.625 dBm
Peak 1
Log
10
dB/
Offst
10.6
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #VBW 3 MHz Sweep 255 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 b Fraq 2480 GHz 9,625 dBm
2 {1 Freq 13.731 GHz -34.84 dBm
Data Rate: MCS15 Channel frequency: 2462 MHz
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nmode mimo 40MHz

Mkr1 2.429 GHz )
Ref 22.6 dBm Atten 25 dB 9.819 dBm
Peak 1
Log
10
dB/
Offst
10.6
dB 5 T il |
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #VBW 2 MHz Sweep 255 ms (1000 pts)
IMarker Trace Type X Axis Amplitude
1 1) Fraq 2429 GHz 9819 dBm
2 1) Fraq 13.731 GHz -34.82 dBm
Data Rate: MCS8 Channel frequency: 2422 MHz
Mkr1 2.480 GHz )
Ref 22.6 dBm Atten 25 dB 14.12 dBm
Peak
Log
10
dB/
Offst
10.6 = I
a8 ST OO D - Jos Cens AN WO S D
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #UYBW 3 MHz Sweep 255 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude
1 1} Freq 2,480 GHz 14.12 dBm
2 1) Freq 12,731 GHz -33.51 dBm
Data Rate: MCS8 Channel frequency: 2457 MHz
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Ref 22.6 dBm
Peak 1
Log

10

dB/

Offst

10.6

dB

Start 1 GHz
#Res BW 1 MHz
Marker Trace

1 1)
2 1

Atten 25 dB

Type
Freq
Freq

Mkr1 2.429 GHz |

9.031 dBm
z
Stop 26.5 GHz
#/BW 3 MHz Sweep 255 ms (1000 pts)
¥ Axis Amplitude
2.429 GHz 9.031 dBm
13.731 GHz -33.08 dBm

Data Rate: MCS11

Channel frequency: 2412 MHz

Ref 22.6 dBm
Peak

Log

10

dB/

Offst

10.6

dB

Start 1 GHz
#Res BW 1 MHz
Marker Trace

1 1}
2 {1}

Mkr1 2.480 GHz |

Atten 25 dB 13.93 dBm
=
Stop 26.5 GHz
#/BW 3 MHz Sweep 255 ms (1000 pts)
Type X Axis Amplitude
Freq 2.480 GHz 13.83 dBm
Freq 13.731 GHz -34.15 dBm

Data Rate: MCS11

Channel frequency: 2457 MHz
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Mkr1 2.429 GHz |
Ref 22.6 dBm Atten 25 dB 10.22 dBm
Peak 1
Log |
10
dB/
Offst
10.6 il i
dB WMWMMMMMWW
Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #V/BW 3 MHz Sweep 255 ms (1000 pts)
Marker Trace Type X Axis Amplitude
1 n Freq 2.429 GHz 10.22 dBm .
2 m Freq 13.731 GHz -33.9 dBm
Data Rate: MCS15 Channel frequency: 2412 MHz

Mkr1 2.480 GHz )
Ref 22.6 dBm Atten 25 dB 14.35 dBm
Peak
Log
10
dB/

Offst
10.6 z

a8 WMWM 1 e e Ptk P

Start 1 GHz Stop 26.5 GHz
#Res BW 1 MHz #UVBW 3 MHz Sweep 255 ms (1000 pts)
Marker Trace Type ¥ Axis Amplitude
1 1) Freq 2.480 GHz 14.35 dBm
2 1} Freq 13,731 GHz -32.76 dBm
Data Rate: MCS15 Channel frequency: 2457 MHz
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Spurious Radiated Emissions and

Restricted Bands of Operation Section 15.209 and 15.205

Result Pass

FCC Part 15 Section 15.209 and 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
guasi-peak detector except for the frequency bands 9—90 kHz, 110-490 kHz and above 1000
MHz Radiated emission limits in these three bands are based on measurements employing an
average detector.
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Test results:

Frequency Range: 9 kHz — 30MHz

No emissions found in this frequency range.

Frequency range: 30MHz -1GHz

Polarisation Frethvlljeeanscuyn(al(\j/le) Meezzlérue\iil%/?lue Limit (dBuv/m) Margin (dB)
30.24 33.10 40.00 -06.90
30.72 35.40 40.00 -04.60
31.87 38.54 40.00 -01.46
33.83 38.58 40.00 -01.42
39.63 32.91 40.00 -07.09
Y 42.76 29.01 40.00 -10.99
45.27 21.03 40.00 -18.97
61.77 25.34 40.00 -14.66
66.76 29.68 40.00 -10.32
124.98 23.30 43.50 -20.20
33.29 35.79 40.00 -04.21
H 115.94 33.01 43.50 -10.49
278.99 36.64 46.00 -09.36
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Frequency range: Above 1GHz

Note: Test was performed on both the transmit chains and worst case results were from chain 0
and the respective results has been reported.

B mode: 1Mbps

Frequency in Emissions in Limitin Margin in
Channel Polarization MHz dBuv/m dBuv/m dB
2390(pk) 47.41 74 -26.59
2390(Av) 40.47 54 -13.53
2412(Pk) 99.52 * -
vV 2412(Av) 97.04 * -
4824(Pk) 55.46 74 -18.54
4824(Av) 51.87 54 -2.13
7236(Pk) 55.7 74 -18.3
7236(Av) 43.2 54 -10.8
Low
2390(pk) 48.74 74 -25.26
2390(Av) 43.16 54 -10.84
2412(Pk) 105.15 * -
H 2412(Av) 102.7 * -
4824(Pk) 51.76 74 -22.24
4824(Av) 46.18 54 -7.82
7311(Pk) 56.12 74 -17.88
7311(Av) 43.13 54 -10.87
2437(Pk) 99 * -
2437(Av) 96.62 * -
v 4874(Pk) 55.67 74 -18.33
4874(Av) 52.5 54 -1.5
7311(Pk) 56.4 74 -17.6
Mid 7311(Av) 43.18 54 -10.82
2437(Pk) 106.49 * -
2437(Av) 103.89 * -
H 4874(Pk) 51.53 74 -22.47
4874(Av) 45.23 54 -8.77
7326(Pk) 56.19 74 -17.81
7326(Av) 43.16 54 -10.84
2483.5(Pk) 44.21 74 -29.79
2483.5(Av) 36.34 54 -17.66
v 2462(Pk) 97.31 * -
2462(Av) 94.86 * -
High 4924(Pk) 56.99 74 -17.01
4924(Av) 53.77 54 -0.23
2483.5(Pk) 52.48 74 -21.52
H 2483.5(Av) 46.39 54 -7.61
2462(Pk) 106 * -
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2462(Av) 103.43 * -
4924(Pk) 51.71 74 -22.29
4924(Av) 46.31 54 -7.69
B mode: 11Mbps
... Frequency in Emissions in Limitin Margin in
Channel Polarization qMHz y dBuv/m dBuv/m ng
2390(pk) 52.31 74 -21.69
2390(Av) 43.74 54 -10.26
2412(Pk) 105.8 * -
v 2412(Av) 98.07 * -
4824(Pk) 56.24 74 -17.76
4824(Av) 49.43 54 -4.57
7236(Pk) 55.71 74 -18.29
Low 7236(Av) 43.09 54 -10.91
2390(pk) 54.27 74 -19.73
2390(Av) 48.43 54 -5.57
2412(Pk) 111.6 * -
H 2412(Av) 103.86 * -
4824(Pk) 53.01 74 -20.99
4824(Av) 41.67 54 -12.33
7236(Pk) 56.01 74 -17.99
7236(Av) 43.03 54 -10.97
2437(Pk) 105.33 * -
v 2437(Av) 97.68 * -
4874(Pk) 58.44 74 -15.56
Mid 4874(Av) 49.76 54 -4.24
2437(Pk) 112.78 * -
H 2437(Av) 106.03 * -
4874(Pk) 54.59 74 -19.41
4874(Av) 44.06 54 -9.94
2483.5(Pk) 48.76 74 -25.24
2483.5(Av) 41.68 54 -12.32
v 2462(Pk) 103.86 * -
2462(Av) 97.24 * -
4924(Pk) 60.02 74 -13.98
High 4924(Av) 49.4 54 -4.6
2483.5(Pk) 58.66 74 -15.34
2483.5(Av) 52.09 54 -1.91
H 2462(Pk) 112.52 * -
2462(Av) 104.73 * -
4924(Pk) 55.52 74 -18.48
4924(Av) 44.88 54 -9.12
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G mode: 6Mbps

A TUVRheinland®

Frequency in Emissions in Limitin Margin in dB
Channel Polarization MHz dBuv/m dBuv/m
2390(pk) 60.49 74 -13.51
2390(Av) 47.17 54 -6.83
2412(Pk) 101.63 * -
y 2412(Av) 92.48 * -
4824(Pk) 53.1 74 -20.9
4824(Av) 39.54 54 -14.46
7236(Pk) 56.74 74 -17.26
Low 7236(Av) 43.25 54 -10.75
2390(pk) 62.33 74 -11.67
2390(Av) 49.88 54 -4.12
2412(Pk) 106.6 * -
H 2412(Av) 98.15 * -
4824(Pk) 49.49 74 -24.51
4824(Av) 37.21 54 -16.79
7236(Pk) 55.54 74 -18.46
7236(Av) 43.01 54 -10.99
2437(Pk) 104.34 * -
2437(Av) 95.52 * -
v 4874(Pk) 59.21 74 -14.79
4874(Av) 45.42 54 -8.58
7311(Pk) 57.2 74 -16.8
Mid 7311(Av) 44.03 54 -9.97
2437(Pk) 111.13 * -
2437(Av) 103.06 * -
H 4874(Pk) 53.63 74 -20.37
4874(Av) 41.28 54 -12.72
7311(Pk) 55.27 74 -18.73
7311(Av) 43.26 54 -10.74
2483.5(Pk) 56.77 74 -17.23
2483.5(Av) 43.19 54 -10.81
y 2462(Pk) 98.97 * -
2462(Av) 89.49 * -
4924(Pk) 53.36 74 -20.64
High 4924(Av) 41.55 54 -12.45
2483.5(Pk) 67.76 74 -6.24
2483.5(Av) 53.31 54 -0.69
H 2462(Pk) 107.17 * -
2462(Av) 98.11 * -
4924(Pk) 50.79 74 -23.21
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4924(Av) | 38.7 54 1153
G mode: 24Mbps
Channel Polarization Freq:n?zcy n En:;zn:/l::m :Lmu:;c /':‘ Margin in dB
2390(pk) 58.62 74 -15.38
2390(Av) 45.43 54 -8.57
v 2412(Pk) 102.41 * -
2412(Av) 91.7 * -
4824(Pk) 51.02 74 -22.98
Low 4824(Av) 39.24 54 -14.76
2390(pk) 60.61 74 -13.39
2390(Av) 48.29 54 -5.71
H 2412(Pk) 107.57 * -
2412(Av) 97.04 * -
4824(PK) 50.37 74 -23.63
4824(Av) 37.3 54 -16.7
2437(Pk) 104.73 * -
v 2437(Av) 94.45 * -
4874(PK) 57.49 74 -16.51
Mid 4874(Av) 44.85 54 -9.15
2437(Pk) 112.33 * -
H 2437(Av) 101.71 * -
4874(PK) 53.7 74 -20.3
4874(Av) 41.11 54 -12.89
2483.5(Pk) 52.94 74 -21.06
2483.5(Av) 40.78 54 -13.22
v 2462(Pk) 99.72 * -
2462(Av) 89.35 * -
4924(PK) 53.96 74 -20.04
High 4924(Av) 41.18 54 -12.82
2483.5(Pk) 63.36 74 -10.64
2483.5(Av) 51.06 54 -2.94
’ 2462(Pk) 107.84 * -
2462(Av) 97.22 * -
4924(PK) 51.07 74 -22.93
4924(Av) 38.57 54 -15.43
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G mode: 54Mbps
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Channel Polarization Freq:/lt:\zcy n En:;:s‘l:/r:;m ::Bmutllr: Margin in dB
2390(pk) 55.53 74 -18.47
2390(Av) 42.24 54 -11.76
y 2412(Pk) 100.08 * -
2412(Av) 88.58 * -
4824(Pk) 51.89 74 -22.11
Low 4824(Av) 38.17 54 -15.83
2390(pk) 58.36 74 -15.64
2390(Av) 44.7 54 -9.3
H 2412(Pk) 106.98 * -
2412(Av) 95.06 * -
4824(Pk) 50.12 74 -23.88
4824(Av) 36.17 54 -17.83
2437(Pk) 103.3 * -
y 2437(Av) 91.37 * -
4874(Pk) 55.03 74 -18.97
Mid 4874(Av) 42.36 54 -11.64
2437(Pk) 111.31 * -
H 2437(Av) 99.17 * -
4874(Pk) 52.39 74 -21.61
4874(Av) 39.15 54 -14.85
2483.5(Pk) 51.2 74 -22.8
2483.5(Av) 37.82 54 -16.18
y 2462(Pk) 98.8 * -
2462(Av) 85.49 * -
4924(Pk) 52.79 74 -21.21
High 4924(Av) 39.71 54 -14.29
2483.5(Pk) 60.18 74 -13.82
2483.5(Av) 47.32 54 -6.68
H 2462(Pk) 106.4 * -
2462(Av) 94.69 * -
4924(Pk) 50.18 74 -23.82
4924(Av) 374 54 -16.6
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N Mode 20 MHz SISO

A TUVRheinland®

MCS 0
Channel Polarization Frequency in Emissions in Limit in Margin in dB
MHz dBuv/m dBuv/m
2390(pk) 60.17 74 -13.83
2390(Av) 47.19 54 -6.81
y 2412(Pk) 103.87 * -
2412(Av) 94.16 * -
4824(Pk) 54.93 74 -19.07
Low 4824(Av) 42.07 54 -11.93
2390(pk) 64.32 74 -9.68
2390(Av) 52.88 54 -1.12
H 2412(Pk) 111.58 * -
2412(Av) 101.54 * -
4824(Pk) 52.42 74 -21.58
4824(Av) 39.54 54 -14.46
2437(Pk) 105.75 * -
v 2437(Av) 96.39 * -
4874(Pk) 59.46 74 -14.54
Mid 4874(Av) 46.85 54 -7.15
2437(Pk) 114.84 * -
’ 2437(Av) 105.11 * -
4874(PK) 56.57 74 -17.43
4874(Av) 43.27 54 -10.73
2483.5(Pk) 53.66 74 -20.34
2483.5(Av) 41.96 54 -12.04
y 2462(Pk) 98.11 * -
2462(Av) 88.57 * -
4924(Pk) 54.39 74 -19.61
High 4924(Av) 40.95 54 -13.05
2483.5(Pk) 64.47 74 -9.53
2483.5(Av) 52.68 54 -1.32
H 2462(Pk) 107.84 * -
2462(Av) 97.42 * -
4924(Pk) 50.59 74 -23.41
4924(Av) 38.28 54 -15.72
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MCS4
Channel Polarization Friiq:n(:‘:y Emissions in dBuv/m ::Bmutllr: Margin in dB
2390(pk) 57.77 74 -16.23
2390(Av) 46.26 54 -7.74
Y 2412(Pk) 104.18 * -
2412(Av) 94.24 * -
4824(Pk) 53.81 74 -20.19
Low 4824(Av) 42.3 54 -11.7
2390(pk) 53.62 74 -20.38
2390(Av) 53.14 54 -0.86
H 2412(Pk) 111.49 * -
2412(Av) 101.87 * -
4824(Pk) 51.65 74 -22.35
4824(Av) 39.74 54 -14.26
2437(Pk) 104.58 * -
y 2437(Av) 94.71 * -
4874(Pk) 54.59 74 -19.41
Mid 4874(Av) 44.56 54 -9.44
2437(Pk) 112.73 * -
H 2437(Av) 103.42 * -
4874(Pk) 53.62 74 -20.38
4874(Av) 41.57 54 -12.43
2483.5(Pk) 59.74 74 -14.26
2483.5(Av) 47.24 54 -6.76
y 2462(Pk) 103.49 * -
2462(Av) 93.31 * -
4924(Pk) 56.98 74 -17.02
High 4924(Av) 45.56 54 -8.44
2483.5(Pk) 71.66 74 -2.34
2483.5(Av) 52.32 54 -1.68
H 2462(Pk) 113.55 * -
2462(Av) 103.65 * -
4924(Pk) 54.37 74 -19.63
4924(Av) 42.38 54 -11.62
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MCS7
. Frequency in Limit in Margin in
Channel Polarization CIMHz ! Emissions in dBuv/m dBuv/m ng
2390(pk) 56.43 74 -17.57
2390(Av) 45.35 54 -8.65
y 2412(Pk) 103.2 * -
2412(Av) 93.09 * -
4824(Pk) 52.78 74 -21.22
Low 4824(Av) 41.36 54 -12.64
2390(pk) 62.46 74 -11.54
2390(Av) 50.82 54 -3.18
H 2412(Pk) 111.08 * -
2412(Av) 100.97 * -
4824(Pk) 49.85 74 -24.15
4824(Av) 38.85 54 -15.15
2437(Pk) 106.03 * -
v 2437(Av) 94.93 * -
4874(Pk) 56.63 74 -17.37
Mid 4874(Av) 45.6 54 -8.4
2437(Pk) 114.93 * -
H 2437(Av) 104.19 * -
4874(Pk) 54.21 74 -19.79
4874(Av) 42.26 54 -11.74
2483.5(Pk) 39.15 74 -34.85
2483.5(Av) 28.56 54 -25.44
vV 2462(Pk) 84.5 * -
2462(Av) 73.67 * -
4924(Pk) 48.97 74 -25.03
High 4924(Av) 37.56 54 -16.44
2483.5(Pk) 35.81 74 -38.19
2483.5(Av) 35.74 54 -18.26
H 2462(Pk) 94.83 * -
2462(Av) 84.4 * -
4924(Pk) 49.12 74 -24.88
4924(Av) 35.61 54 -18.39
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N Mode 40 MHz SISO

A TUVRheinland®

MCS 0
Channel Polarization Frequency in MHz ::Bmutllr: Ma:ig;n n
Emissions in dBuv/m
2390(Pk) 62.35 74 -11.65
2390(Av) 51.8 54 -2.2
y 2422(pk) 101.14 * -
2422(Av) 93.1 * -
4844(Pk) 50.23 74 -23.77
Low 4844(Av) 46.21 54 -7.79
2390(Pk) 66.35 74 -7.65
2390(Av) 53.5 54 -0.5
H 2422(pk) 104.63 * -
2422(Av) 94.24 * -
4844(Pk) 50.66 74 -23.34
4844(Av) 46.99 54 -7.01
y 4874(Pk) 52.22 74 -21.78
Mid 4874(Av) 46.77 54 -7.23
H 4874(Pk) 52.11 74 -21.89
4874(Av) 47.21 54 -6.79
2483.5(Pk) 62.38 74 -11.62
2483.5(Av) 50.87 54 -3.13
y 2452(Pk) 101.33 * -
2452(Av) 92.48 * -
4904(Pk) 50.77 74 -23.23
High 4904(Av) 46.44 54 -7.56
2483.5(Pk) 66.37 74 -7.63
2483.5(Av) 39.9 54 -14.1
H 2452(Pk) 105.78 * -
2452(Av) 96.1 * -
4904(Pk) 51.03 74 -22.97
4904(Av) 46.88 54 -7.12
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A TUVRheinland®

Channel Polarization Limit in Margin in
Frequency in MHz Emissions in dBuv/m dBuv/m dB
2390(Pk) 57.4 74 -16.6
2390(Av) 46.97 54 -7.03
v 2422(pk) 99.27 * -
2422(Av) 88.81 * -
4844(Pk) 50.35 74 -23.65
Low 4844(Av) 46.12 54 -7.88
2390(Pk) 63.8 74 -10.2
2390(Av) 52.63 54 -1.37
’ 2422(pk) 105.15 * -
2422(Av) 94.53 * -
4844(Pk) 51.35 74 -22.65
4844(Av) 46.88 54 7.12
v 4874(Pk) 51.89 74 -22.11
Mid 4874(Av) 46.77 54 -7.23
’ 4874(PK) 52.01 74 -21.99
4874(Av) 46.98 54 -7.02
2483.5(Pk) 51.12 74 -22.88
2483.5(Av) 38.09 54 -15.91
vV 2452(Pk) 103.38 * -
2452(Av) 92.02 * -
4904(Pk) 50.11 74 -23.89
High 4904(Av) 46.55 54 -7.45
2483.5(Pk) 52.03 74 -21.97
2483.5(Av) 39.62 54 -14.38
H 2452(Pk) 106.52 * -
2452(Av) 95.38 * -
4904(Pk) 50.55 74 -23.45
4904(Av) 47.01 54 -6.99
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MCS7

A_ TUVRheinland®

Channel Polarization Limit in Margin in
Frequency in MHz Emissions in dBuv/m dBuv/m dB
2390(Pk) 60.24 74 -13.76
2390(Av) 49.5 54 -4.5
v 2422(pk) 102.2 * -
2422(Av) 90.83 * -
4844(PK) 51.54 74 -22.46
Low 4844(Av) 46.18 54 -7.82
2390(Pk) 62.63 74 -11.37
2390(Av) 50.77 54 -3.23
H 2422(pk) 103.45 * -
2422(Av) 93.21 * -
4844(PK) 51.55 74 -22.45
4844(Av) 46.68 54 -7.32
v 4874(Pk) 51.99 74 -22.01
Mid 4874(Av) 47.22 54 -6.78
H 4874(Pk) 51.89 74 -22.11
4874(Av) 46.98 54 -7.02
2483.5(Pk) 61.69 74 -12.31
2483.5(Av) 49.45 54 -4.55
v 2452(Pk) 102.22 * -
2452(Av) 91.43 * -
4904(Pk) 50.35 74 -23.65
High 4904(Av) 47.21 54 -6.79
2483.5(Pk) 64.84 74 -9.16
2483.5(Av) 53.2 54 -0.8
’ 2452(Pk) 104.07 * -
2452(Av) 93.01 * -
4904(Pk) 50.11 74 -23.89
4904(Av) 47.2 54 -6.8
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N Mode 20 MHz MIMO

A TUVRheinland®

MCS 8
Channel Polarization Frequency in MHz :Lmu:;c/l:m Ma:ﬁ;n n
Emissions in dBuv/m
2390(pk) 57.86 74 -16.14
2390(Av) 45.37 54 -8.63
y 2412(Pk) 103.98 * -
2412(Av) 93.19 * -
4824(Pk) 58.24 74 -15.76
Low 4824(Av) 45.65 54 -8.35
2390(pk) 59.69 74 -14.31
2390(Av) 47.37 54 -6.63
’ 2412(Pk) 105.76 * -
2412(Av) 95.5 * -
4824(Pk) 58.95 74 -15.05
4824(Av) 46.21 54 -7.79
v 4874(Pk) 58.64 74 -15.36
Mid 4874(Av) 45.26 54 -8.74
’ 4874(Pk) 61.13 74 -12.87
4874(Av) 48.25 54 -5.75
2483.5(Pk) 56.42 74 -17.58
2483.5(Av) 44.34 54 -9.66
Y 2462(Pk) 102.86 * -
2462(Av) 92.03 * -
4924(Pk) 50.52 74 -23.48
High 4924(Av) 37.54 54 -16.46
2483.5(Pk) 60.92 74 -13.08
2483.5(Av) 48.73 54 -5.27
H 2462(Pk) 106.77 * -
2462(Av) 95.42 * -
4924(Pk) 54.52 74 -19.48
4924(Av) 41.23 54 -12.77
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MCS11
N Limit in Margin in
Channel Polarization Frequency in MHz Emissions in dBuv/m dBuv/m ng
2390(pk) 54.69 74 -19.31
2390(Av) 41.8 54 -12.2
v 2412(Pk) 101.48 * -
2412(Av) 92.04 * -
4824(Pk) 51.21 74 -22.79
Low 4824(Av) 42.11 54 -11.89
2390(pk) 49.96 74 -24.04
2390(Av) 36.19 54 -17.81
’ 2412(Pk) 97.44 * -
2412(Av) 86.55 * -
4824(PK) 61.67 74 -12.33
4824(Av) 48.89 54 5.11
v 4874(PK) 58.85 74 -15.15
Mid 4874(Av) 46.35 54 -7.65
H 4874(Pk) 49.55 74 -24.45
4874(Av) 37.76 54 -16.24
2483.5(Pk) 54.88 74 -19.12
2483.5(Av) 42.8 54 -11.2
v 2462(Pk) 100.62 * -
2462(Av) 91.26 * -
4924(Pk) 52.23 74 21.77
High 4924(Av) 46.12 54 -7.88
2483.5(Pk) 51.5 74 22,5
2483.5(Av) 39.41 54 -14.59
’ 2462(Pk) 97.59 * -
2462(Av) 86.7 * -
4924(Pk) 50.52 74 -23.48
4924(Av) 37.54 54 -16.46
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MCS15
Channel Polarization Frequency in MHz Emissions in dBuv/m ::Bmutllr: Ma:ig;n "

2390(pk) 42.07 74 -31.93
2390(Av) 41.27 54 -12.73

v 2412(Pk) 101.16 * -

2412(Av) 90.6 * -
4824(Pk) 58.21 74 -15.79
Low 4824(Av) 45.16 54 -8.84
2390(pk) 53.88 74 -20.12
2390(Av) 41.3 54 -12.7

’ 2412(Pk) 100.43 * -

2412(Av) 90.45 * -
4824(Pk) 53.77 74 -20.23
4824(Av) 42.02 54 -11.98
v 4874(Pk) 51.77 74 -22.23
Mid 4874(Av) 39.02 54 -14.98
H 4874(Pk) 50.16 74 -23.84
4874(Av) 37.5 54 -16.5
2483.5(Pk) 56.34 74 -17.66
2483.5(Av) 40.66 54 -13.34

v 2462(Pk) 101.3 * -

2462(Av) 90.54 * -
4924(Pk) 50.78 74 -23.22
High 4924(Av) 39.54 54 -14.46
2483.5(Pk) 52.7 74 -21.3
2483.5(Av) 39.93 54 -14.07

’ 2462(Pk) 97.43 * -

2462(Av) 86.52 * -
4924(Pk) 51.52 74 -22.48
4924(Av) 38.54 54 -15.46
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N Mode 40 MHz MIMO

MCS 8
Channel Polarization Frequency in MHz Limit in Margin in
Emissions in dBuv/m | dBuv/m dB
2390(Pk) 52.78 74 -21.22
2390(Av) 40.15 54 -13.85
v 2422(pk) 95.96 * -
2422(Av) 86.59 * -
4844(Pk) 51.21 74 -22.79
Low 4844(AvV) 45.13 54 -8.87
2390(Pk) 55.23 74 -18.77
2390(Av) 43.41 54 -10.59
H 2422(pk) 101.69 * -
2422(Av) 90.74 * -
4844(Pk) 51.55 74 -22.45
4844(AvV) 45.22 54 -8.78
v 4874(Pk) 52.13 74 -21.87
Mid 4874(Av) 49.55 54 -4.45
H 4874(Pk) 51.99 74 -22.01
4874(Av) 49.98 54 -4.02
2483.5(Pk) 59.9 74 -14.1
2483.5(Av) 48.3 54 -5.7
v 2452(Pk) 99.65 * -
2452(Av) 89.75 * -
4904(Pk) 52.12 74 -21.88
High 4904(Av) 46.12 54 -7.88
2483.5(Pk) 50.87 74 -23.13
2483.5(Av) 39.55 54 -14.45
H 2452(Pk) 91.85 * -
2452(Av) 80.67 * -
4904(Pk) 52.5 74 -21.5
4904(Av) 47.33 54 -6.67
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A TUVRheinland®

MCS11
Channel Polarization Frequency in MHz Emissions in dBuv/m ::Bmutllr: Ma:ig;n "
2390(Pk) 52.86 74 -21.14
2390(Av) 41.09 54 -12.91
v 2422(pk) 97.94 * -
2422(Av) 86.72 * -
4844(Pk) 50.21 74 -23.79
Low 4844(Av) 40.12 54 -13.88
2390(Pk) 55.42 74 -18.58
2390(Av) 43.1 54 -10.9
’ 2422(pk) 101.66 * -
2422(Av) 90.96 * -
4844(Pk) 51.21 74 -22.79
4844(Av) 40.56 54 -13.44
v 4874(PK) 50.77 74 -23.23
Mid 4874(Av) 42.12 54 -11.88
H 4874(Pk) 50.99 74 -23.01
4874(Av) 42.9 >4 -11.1
2483.5(Pk) 59.74 74 -14.26
2483.5(Av) 47.45 >4 -6.55
v 2452(Pk) 100.75 * -
2452(Av) 89.48 * -
4904(Pk) 50.45 74 -23.55
High 4904(Av) 43.22 54 -10.78
2483.5(Pk) 50.71 74 -23.29
2483.5(Av) 38.77 >4 -15.23
’ 2452(Pk) 106.36 * -
2452(Av) 94.97 * -
4904(Pk) 51.45 74 -22.55
4904(Av) 43.61 >4 -10.39
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A_ TUVRheinland®

MCS15
Channel Polarization Frequency in MHz Emissions in dBuv/m ::Bmutllr: Ma:ig;n "
2390(Pk) 52.65 74 -21.35
2390(Av) 39.84 54 -14.16
v 2422(pk) 97.1 * -
2422(Av) 85.72 * -
4844(Pk) 50.11 74 -23.89
Low 4844(Av) 45.21 54 -8.79
2390(Pk) 54.4 74 -19.6
2390(Av) 42.02 54 -11.98
H 2422(pk) 101.74 * -
2422(Av) 90.09 * -
4844(Pk) 50.22 74 -23.78
4844(Av) 45.65 54 -8.35
v 4874(Pk) 51.13 74 -22.87
Mid 4874(Av) 46.66 54 -7.34
H 4874(Pk) 51.76 74 -22.24
4874(Av) 46.99 54 -7.01
2483.5(Pk) 67.13 74 -6.87
2483.5(Av) 50.94 54 -3.06
v 2452(Pk) 99.97 * -
2452(Av) 88.98 * -
4904(Pk) 50.55 74 -23.45
High 4904(Av) 45.21 54 -8.79
2483.5(Pk) 50.6 74 -23.4
2483.5(Av) 38.13 54 -15.87
’ 2452(Pk) 91.32 * -
2452(Av) 80.05 * -
4904(Pk) 51.01 74 -22.99
4904 (Av) 45.88 54 -8.12
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Conducted Emission Test on A.C. Power Line Section 15.207
Result Pass

Test Specification : FCC Part 15 Section 15.207

Test Method : ANSI C63.10-2013

Testing Location : Screened room

Measurement Bandwidth : 9kHz

Frequency Range : 150kHz — 30MHz

Supply Voltage : 120VAC,60Hz

Limit of section 15.207

Frequency of QP Limit AV Limit
emission
(MHz) (dBuVv) (dBpV/m)
0.15-0.5 66 — 56* 56 — 46*
0.5-5 o6 46
5—30 60 o0

* Decreases with the logarithm of the frequency
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Test Result:
Scan O1Pk Clrw@24v Clrw@3av Clrw -
E 5 E o EZ!.MHZ ; EM1[1] 52.19 dBpV
70 dBpv ; S 5 ~0.000s 27.758000 MHz
f_OP. i i
60 dBT;‘:f\"";\_\\ !
E._.i'-.\.fG: e e e : : T 1
: : N : : N ¥
S SRR ]
| L T : : R
4o dB - Eny
. ) Al
1 : 1 " [ 1 1 1 1 ! 1 +
30 dBuv—{HH T R e e i
A 11 < 5 S A R 2 O A
20 b HHH— LU, I N PR
10 dBuv
ude.uiu
i I R S . R S N R N L TF
Start 150.0 kHz Stop 30.0 MHz
Line Graph
Frequency Emission Level
D r
[MHZ] [dBuV] etecto
0.370 42.16 Quasi Peak
27.75 40.39 Quasi Peak
26.47 38.87 Quasi Peak
0.162 41.40 Quasi Peak
24.22 35.43 Quasi Peak
1.626 28.08 Quasi Peak
21.95 31.86 Quasi Peak
1.06 27.20 Quasi Peak
19.05 26.98 Quasi Peak
0.350 38.14 Average
0.378 36.28 Average
27.75 34.32 Average
0.630 26.89 Average
24.21 29.29 Average
12.57 26.51 Average
19.05 20.16 Average
Line: Table
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Scan O1Pk Clre@24v Clrw @34y Clrw -
; - - D 1MHz P M1[1] 50.18 dBpY
70 dBpy - —0.000 s 158.000 kHz
B_op | |
g L |
LT T |
40 dB |
+ AL A 5 +
: Tl ) E
30 BV TR T i
. . ol .
20 deisuv
10 dE:.uU
0 dE.;.iM
i L : TH
Start 150.0 kHz Stop 30.0 MHz
Neutral Graph
Frequenc Emission Level
[I(\q/le] y [dBuV] Detector
0.370 42.87 Quasi Peak
28.53 40.35 Quasi Peak
0.494 32.67 Quasi Peak
0.594 32.33 Quasi Peak
13.11 35.66 Quasi Peak
0.158 41.22 Quasi Peak
0.714 30.73 Quasi Peak
1.06 30.35 Quasi Peak
0.202 36.97 Quasi Peak
4.74 29.28 Quasi Peak
0.370 37.25 Average
0.354 37.12 Average
27.49 33.80 Average
0.302 33.82 Average
0.630 28.63 Average
0.986 26.24 Average
0.506 25.77 Average
12.84 29.76 Average

Neutral: Table
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Power Setting and Gain Index Value used for testing.

Slno Mode Data Rate Channel Tx Po.wer Tx Gain
setting Index
1 Mbps 2412 16 9
2437 16 9
2462 16 9
1 802.11b
11 Mbps 2412 19 9
2437 20 9
2462 19 9
6 Mbps 2412 16 9
2437 20 9
2462 15 9
24 Mbps 2412 16 9
2 802.11g 2437 20 9
2462 15 9
54 Mbps 2412 15 9
2437 18 9
2462 14 9
MCSO 2412 15 9
2437 17 9
2462 13 9
802.11n MCS4 2412 15 9
3 20 MHz 2437 16 9
SISO 2462 15 9
MCS7 2412 14 9
2437 16 9
2462 13 9
MCS8 2412 15 16
2437 17 9
2462 14 14
802.11n MCS11 2412 14 15
4 20 MHz 2437 17 9
MIMO 2462 13 13
MCS15 2412 14 15
2437 16 16
2462 13 13
MCSO 2422 18 9
2437 20 9
802.11n 2452 18 9
5 40 MHz MCS4 2422 18 9
SISO 2437 20 9
2452 18 9
MCS7 2422 17 9

Test Report No.: 19660316 001 Date: 19.06.2017 Page 189 of 190



A_ TUVRheinland®

www.tuv.com

2437 18 9

2452 17 9

MCS8 2422 14 14

2437 17 9

2452 13 16

802.11n MCS11 2422 14 14
6 40 MHz 2437 17 9
MIMO 2452 13 16
MCS15 2422 14 14

2437 16 17

2452 13 16

E N D Of T est R e po rt************************************************************
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