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Test Result Summary

Test Item FCC Result
Maximum conducted output power FCC 15.247(b) (3) Pass
DTS Bandwidth FCC 15.247(a) (2) Pass
Maximum Power Spectral Density FCC 15.247(e) Pass
Emissions in non-restricted frequency bands FCC 15.247(d) Pass

Spurious Radiated Emissions and Restricted Bands FCC 15.209 / FCC

of Operation 15.205 Pass

Conducted Emissions on a.c Power Lines ECC 15.207 Pass

Note: Conducted measurements are done according to the procedure given in KDB No 558074 D01
DTS Measurement Guidance v03r05
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List of Test and Measurement Instruments

A TUVRheinland®

Equipment Manufacturer Model Serial Calibration Periodicit Used for
quip Name Number Due Date y Test Items
EMI Test Receiver Rohde & ESU 40 100288 | 29-10-2017 |  Yearly
Schwarz
Broadband Frankonia ALx-4000 | ALXA000- 110062017 | Yearly
Antenna 806
A(:Atmirl{r?;p Frankonia LAX-10 | LAX-10-800 | 22-12-2017 Yearly | Spurious
Broadband Horn Rac_iiat_ed
Frankonia HAX-18 HAX18-802 16-03-2018 Yearly Emissions
Antenna
Emission Horn ETS Lindgren 116706 00107323 | 02-11-2017 Yearly
Antenna
Semi Anechoic Frankonia i i i i
Chamber
Spectrum Analyser Agilent E4407B | US41192772 | 13-02-2018 |  Yearly Antenna -
Technologies Port
. Rohde & Conducted
Signal Analyzer Schwarz FSV7 101644 01-12-2017 Yearly Tests
LISN Rohde & ENV216 100022 | 07-09-2017 | Yearly | Conducted
Schwarz Emission
. Rohde & Teston AC
EMI Receiver Schwarz ESR7 101133 10-12-2017 Yearly Power Lines

Testing Facilities:

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

The product can operate in Wi-Fi (802.11b, g, n mode) and supports Bluetooth and BLE and its use cases are

e Internet of Things

e Industrial and Home Automation

e Multimedia

e Smart Gateway and Metering

e Home Electronics

e Video Conferencing

e Home Appliances and White Goods
e Video Camera and Security

Ratings and System Details

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

Channel Spacing >MHz — BT LE
802.11b 16.52 dBm / 44.87 mW
802.11g 19.02 dBm/79.79 mW
802.11nHT20 19.02 dBm/79.79 mW

Transmitted Power 802.11nHT40 10.58 dBm/11.42 mW
802.11n_MIMO_HT?20 22.44 dBm/175.38 mW
Bluetooth LE 07.11 dBm/5.14 mW

802.11b: 1,2, 5.5,11 Mbps
802.11g: 6, 9, 12, 18, 24, 36,48, 54 Mbps

Data Rate 802.11nHT20,HT40 - MCSO :: MCS7 :: MCS15 *
BT LE — 1 Mbps

Number of antenna 2

Antenna Gain 2 dBi

Antenna Type Dipole and PCB antenna

Supply Voltage 5VDC from USB

Environmental Condition -20 deg.C to 70 deg.C

*802.11n Mode data rate
802.11nHT20: 6.5, 13, 19.5, 26, 39, 52, 58.5,65, 13, 26, 39, 52, 78, 104,117 & 130 Mbps
802.11nHT40: 13.5, 27, 40.5, 54, 81, 108, 121.5, 135, 27, 54, 81, 108, 162, 216, 243, 270 Mbps
Test Conditions:
Supply Voltage: 5VDC from USB
Environmental conditions:
Temperature: +26.4°C RH: 58.4%
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Test Set-up and Operation Mode

Principle of Configuration Selection

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

Test Operation and Test Software

RTTT (Real Time Tuning Tool) for Wi-Fi & HCI Tester for BLE was used to enable continuous transmission
with duty cycle more than 98%, changing channels (low/mid/high) and select data rates on the EUT for the
tests in this report.

Special Accessories and Auxiliary Equipment
- None

Countermeasures to achieve EMC Compliance
- None

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

Antenna Port measurements are performed on the following paths

Chain 0 - CH1
Chain 1 - CH2

Bluetooth & BLE will transmit only on chain 0 or CH1 & Wi-Fi will transmit b/g/n (SISO) mode on Chain 1 or
CH2 & Wi-Fi n mode with MIMO will transmit on both Chain 0 & Chain 1.

List of Antenna: Table 1

Manufacturer Antenna Type Gain (dBi) Antenna Part No. OperatlrEgHF;;equency
LSR Dipole 2 001-0012 2.4-2.5
Laird PCB 2 CAF94505 2.4-25

Transmission configuration

Mode Chain 0 Chain 1
IEEE802.11b Yes No
IEEE802.11g Yes No

IEEE802.11n 20MHz ( SISO) Yes No
IEEE802.11n 20MHz MIMO Yes Yes
IEEE802.11n 40MHz (SISO) Yes No

Bluetooth & BLE Yes No
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Measurement Uncertainty

Parameter Uncertainty
Occupied Channel Bandwidth +5 %
RF output power, conducted +1.5 dB
Power Spectral Density, conducted +3 dB
Unwanted Emissions, conducted +3 dB
All emissions, radiated +6 dB
Temperature +3°C
Supply voltages +3 %
Time +5 %

List of Centre Frequencies: Table 2

Frequency Band Channel Frequency
Channel No.
(MHz) (MHz)
1 2412
2 2417
3 2422
4 2427
2400 — 2483.5 s 432
(20MHz Bandwidth)_ 6 2437
Wi-Fi 7 2437
8 2447
9 2452
10 2457
11 2462
3 2422
4 2427
2400 — 2483.5 5 2432
(40MHz Bandwidth)_Wi-Fi 6 2437
7 2442
8 2447
9 2452
0 2402
1 2404
2 2406
3 2408
2400 — 2483.5 18 2438
BT LE 19 2440
20 2437
36 2474
37 2476
38 2478
39 2480
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Power level Settings used:

A TUVRheinland®

Channels 1 2 3 4 5 6 7 8 9 10 11
802.11b 6.2 8.2 8.2 8.2 8.2 6.2 8.2 8.2 8.2 8.2 8.2
802.11g 16.2 16.2 | 16.2 16.2 16.2 16.2 16.2 16.2 16.2 16.2 16.2
802.11n (HT20) 16.2 16.2 | 16.2 16.2 16.2 16.2 16.2 16.2 16.2 16.2 16.2
802.11n (HT40) 8.2 16.2 16.2 16.2 16.2 16.2 9.2
802'%:{')\/'”\/'0 16.2 16.2 | 16.2 16.2 16.2 16.2 16.2 16.2 16.2 16.2 16.2
802'%:;')\/”'\/'0 15.2 15.2 | 15.2 15.2 15.2 15.2 15.2 15.2 15.2 15.2 15.2

-all values are in dBm
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Test Methodology

Radiated Emission Test

The radiated emission measurement was performed according to the procedures in ANSI C63.10-2013 & RSS
Gen. 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
3m test distance
< > EMI-Receiver
C—
@
Frequency Range 30MHz -1GHz
Semi-anechoic
¢ 3m >
Z | | | ‘ ‘ ‘ Pre-Amplifier Measuring Receiver /
| | Spectrum Analyzer
Turntable
Ground
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Frequency above 1GHz

Semi-anechoic

Measuring Receiver /
Spectrum Analyzer

Pre-Amplifier

EUT

1Tumntable

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

[ ] .
Receiver

Wooden Table
0.8m

Ground Plane LISN
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Test Results
Maximum Conducted Output Power

Result Pass
Test Specification FCC Part 15.247(b)(3)
Measurement Bandwidth (RBW) 20MHz
Detector Function Peak
Requirement <1 watt (30dBm).

Test Method:

EUT 10dB Attenuator Spectrum Analyser

Note: For measurement of Maximum Peak conducted output power option 9.1 was used as mentioned
in KDB.

Test Result: Wi-Fi
Test Results for Chain 1

Attenuator (10dB) + cable loss (0.8dB) = 10.80dB Considered in the test result

IEEE 802.11b

Data Rate Channel Peak
(Mbps) Frequency Power
(MHz) (dBm)

2412 16.52

1 2437 7.35

2462 7.37

2412 16.22

11 2437 7.08

2462 7.15
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Spectrum
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Ref Level 20.00 dBm
Att 25 dB @ SWT

Offset 10.50 dB & RBW 20 MHz

10ms & VYBW 28 MHz

@ 1Pk Max

MI1[1 16.52 dBm

10 dem

6.3188 ms

0 dBrm

-10dem

-20 dBm

-30dBm

-40 dBm

-50dem

-60 dBm

-70dBm

CF 2.412 GHz

691 pts

1.0 ms/

j

Measuring... 23.03.2017

Date:23MAR 2017 08:224:10

Data rate: 1 Mbps

Spectrum

0g:24:10 7

Channel Frequency: 2412 MHz

=)

Ref Level 20.00 dBm
Att 25 dB @ SWT

Offset 10.80 dB & RBW 20 MHz

10ms & VYBW 28 MHz

@ 1Pk Max

10 dem

M1[1] 7.35 dBm

5.2609 ms

0 dBém

-10dem

-20 dBm

-30dBm

-40 dBm

-50dem

-60 dBm

-70dem

CF 2.437 GHz

691 pts 1.0 ms/

j

23.03.2017

08:2658 7

Measuring...

Date:23MAR 2017 08:26:59

Data rate: 1 Mbps

Channel Frequency: 2437 MHz
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Spectrum :%:

Ref Level 20.00 dBm Offset 10.80 dB & RBW 20 MHz
Att 25 dB @ SWT 10 ms & YBW 28 MHz
@ 1Pk Max

M1[1] 7.37 dBm

5.1449 ms
10 dBmn —

0 dBrm

-10dem

-20 dBm

-30dBm

-40 dBm

-50dem

-60 dBm

-70dBm

CF 2.462 GHz 691 pts

1.0 ms/

H Measuring... QERRREREY GG zsﬂgféz;n:z %

Date:23MAR 2017 08:27:42

Data rate: 1 Mbps Channel Frequency: 2462 MHz

Spectrum n%:'

Ref Level 20.00 dBm Offset 10.80 dB & RBW 20 MHz
Att 25 dB @ SWT 10 ms & YBW =28 MHz
@ 1Pk Max

M1[1] v 16.22 dBm
882883 ms

10 dem

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70dBm

GCF 2.412 GHz 1000 pts 1.0 ms/

H Measuring... EURERENED 6 236‘;?623“-;; y
:03: 4

Date:23MAR 2017 09:03:39

Data rate: 11 Mbps Channel Frequency: 2412 MHz
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Spectrum | n%:

Ref Level 20.00 dBm Offset 10.80 dB & RBW 20 MHz
Att 25 dB @ SWT 10 ms & VYBW 28 MHz
@ 1Pk Max

M1[1] 7.08 dBm

1.23133 ms
10 dBm L

0 dBrm

-10 dBrn

-20 dBrn

-30 dBrn

-40 dBrn

-50 dBrn

-60 dBrn

-70 dBrn

CF 2.437 GHz 1000 pts

1.0 ms/

][ ] Measuring...  {RRRRENER B zaél;%zm: y,
b “

Date:23MAR 2017 09:04:19

Data rate: 11 Mbps Channel Frequency: 2437 MHz

Spectrum n%:'

Ref Level 20.00 dBm Offset 10.80 dB & RBW 20 MHz
Att 25 dB @ SWT 10 ms & YBW 28 MHz
@ 1Pk Max

M1[1] 7.15 dBm

7.56757 ms
10 dBm 11

0 dBém

-10dem

-20 dBm

-30dBm

-40 dBm

-50dem

-60 dBm

-70dem

CF 2.462 GHz 1000 pts

1.0 ms/
—

H Measuring... URRRENED GG 202017 y

Date:23MAR 2017 09:04:57

Data rate: 11 Mbps Channel Frequency: 2462 MHz
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IEEE 802.11g

Dat/lab E:)t € FSehqaunenne(ly PPo?/?Ie( r
(MHz) (dBm)

2412 18.69

6 2437 18.85
2462 18.57

2412 18.84

24 2437 19.02
2462 18.74

2412 18.97

54 2437 18.94
2462 18.79

Spectrum n%:'

Ref Level 20,00 dBm Offset 10,50 dB & RBW 20 MHz
Att 25 dB @ SWT 27 ms @ VBW 28 MHz
@ 1Pk Max

A

T NI[T] T8. 69 aBm

3.7027 ms
10 dBm

0 dBrm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70dBm

GCF 2.412 GHz 1000 pts 2.7 ms/

—
H ] Measuring... @URRRRRED 6 236‘;?5270-5 y
e 4

Date:23MAR 2017 09:227:224

Data rate: 6 Mbps Channel Frequency: 2412 MHz
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Spectrum n%:

Ref Level 20.00 dBm Offset 10.80 dB & RBW 20 MHz
Att 25 dB @ SWT 27 ms @ YBW 28 MHz
@ 1Pk Max

M .85 dBm

16.0541 ms
10 dem

0 dBrm

-10dem

-20 dBm

-30dBm

-40 dBm

-50dem

-60 dBm

-70dBm

CF 2.437 GHz 1000 pts 2.7 ms/

][ ] Measuring... WUERERLED WG b y
27 ;

Date:23MAR 2017 09:227:53

Data rate: 6 Mbps Channel Frequency: 2437 MHz

Spectrum n%:'

Ref Level 20,00 dBm Offset 10,50 dB & RBW 20 MHz
Att 25 dB @ SWT 27 ms @ VBW 28 MHz
@ 1Pk Max

X

™MT

4.7027 ms
10 dBm

0 dBrm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70dBm

GCF 2.462 GHz 1000 pts 2.7 ms/

H ] Measuring... @URRRRRED 6 236‘;?5230-;; y
reny 4

Date:23MAR 2017 09:28:57

Data rate: 6 Mbps Channel Frequency: 2462 MHz
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Spectrum
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Att 25 dB & SWT

Ref Level 20.00 dBm Offset 10.50 dB & RBW 20 MHz
27 ms @ YBW 28 MHz

@ 1Pk Max

10 dem

w9 T T8 5 dBm
16.4054 ms

0 dBrm

-10dem

-20 dBm

-30dBm

-40 dBm

-50dem

-60 dBm

-70dBm

CF 2.412 GHz

1000 pts 2.7 msjf

j

| Measuring...  @UNNRRAND WG bt

Date:23MAR 2017 09:39:59

Data rate: 24 Mbps

Spectrum

09:39:550  F

Channel Frequency: 2412 MHz

=)

Att 25 dB & SWT

Ref Level 20.00 dBm Offset 10.80 dB & RBW 20 MHz
27 ms @ YBW 28 MHz

@ 1Pk Max

10 dem

ERR] 19.027 dBW]
25.9459 ms

0 dBém

-10dem

-20 dBm

-30dBm

-40 dBm

-50dem

-60 dBm

-70dem

CF 2.437 GHz

1000 pts 2.7 msjf

j

] Measuring...  JRERERLND WG 2201 A
140 A

Date:23MAR 2017 09:40:31

Data rate: 24 Mbps

Channel Frequency: 2437 MHz
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Ref Level 20.00 dBm
Att 25 dB @ SWT

Offset 10.50 dB & RBW 20 MHz

27 ms @ VBW 28 MHz

@ 1Pk Max

. 2

10 dem

T

12.3514 ms

0 dBrm

-10dem

-20 dBm

-30dBm

-40 dBm

-50dem

-60 dBm

-70dBm

CF 2.462 GHz

1000 pts

2.7 msjf

j

] Measuring... 23.03.2017

Date:23MAR 2017 09:41:19

Data rate: 24 Mbps

Spectrum

09:4:18  Z

Channel Frequency: 2462 MHz

=)

Ref Level 20.00 dBm
Att 25 dB @ SWT

Offset 10.80 dB & RBW 20 MHz

27 ms @ VBW 28 MHz

@ 1Pk Max

10 dem

T

. m
10.7838 ms

0 dBém

-10dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70dBm

CF 2.412 GHz

1000 pts 2.7 msjf

j

23.03.2017

00:42:46 7

] Measuring...

Date:23MAR 2017 09:42:47

Data rate: 54 Mbps

Channel Frequency: 2412 MHz
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Spectrum :%:

Ref Level 20.00 dBm Offset 10.80 dB & RBW 20 MHz
Att 25 dB @ SWT 27 ms @ YBW 28 MHz
@ 1Pk Max

L WILIT 18.94 dEm
11.9189 ms
10 dem

0 dBrm

-10dem

-20 dBm

-30dBm

-40 dBm

-50dem

-60 dBm

-70dBm

CF 2.437 GHz 1000 pts 2.7 ms/

i | Measuring...  @UNNRRAND WG S y

Date:23MAR 2017 09:42:19

Data rate: 54 Mbps Channel Frequency: 2437 MHz

Spectrum n%:'

Ref Level 20,00 dBm Offset 10,50 dB & RBW 20 MHz
Att 25 dB @ SWT 27 ms @ VBW 28 MHz
@ 1Pk Max

X

Tt FIITTT T 70 B
12.5405 ms
10 dBm

0 dBrm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70dBm

CF 2.462 GHz 1000 pts 2.7 ms/
—

H Measuring... @URRRRRED 6 236‘;?:‘210.;‘7‘ y
s 4

Date:23MAR 2017 09:41:44

Data rate: 54 Mbps Channel Frequency: 2462 MHz
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IEEE802.11nHT20
Data Rate Channel Pl:;?sle(r
(Mbps) Frequency (MHz) (dBm)
2412 18.74
MCSO0 2437 18.82
2462 18.65
2412 18.75
MCS4 2437 18.88
2462 18.71
2412 19.02
MCS7 2437 18.87
2462 18.85
Spectrum [@
Ref Level 20.00 dBm Offset 10.80 dB & RBW 20 MHz
Att 25 dB & SWT 27 ms @ YBW 28 MHz
@ 1Pk Max
™I 1T Tt T8 7 dBm
17.5135 ms
10 dBm
0 dBm
-10 dBm
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.412 GHz 1000 pts 2.7 ms/
i Measuring...  WHRNRAAED WG A
Date:23MAR.2017 09:31:34
Data Rate: MCSO Channel Frequency: 2412 MHz
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Spectrum u%:

Ref Level 20.00 dBm Offset 10.80 dB & RBW 20 MHz
Att 25 dB @ SWT 27 ms @ YBW 28 MHz
@ 1Pk May

MIITIT Togz dem

24.3784 ms
10 dem

0 dBrm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz 1000 pts 2.7 ms/

][ ] Measuring... EURRRENED G zsé:?éz;ln_g y,
:30: i

Date:23MAR 2017 09:30:52

Data Rate: MCSO Channel Frequency: 2437 MHz

Spectrum u%:

Ref Level 20.00 dBm Offset 10.80 dB & RBW 20 MHz
Att 25 dB @ SWT 27 ms @ YBW 28 MHz
@ 1Pk Max

Y
IITTT Tt T8700 UBT

19.0541 ms

10 dem

0 dem

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-30 dBm

-60 dBm

-70 dBm

CF 2.462 GHz 1000 pts 2.7 ms/

][ Measuring... WUERERLED WG s P
:30: %

Date:23MAR 2017 09:30:15

Data Rate: MCSO Channel Frequency: 2462 MHz
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Spectrum u%:

Ref Level 20.00 dBm Offset 10.80 dB & RBW 20 MHz
Att 25 dB & SWT 27 ms @ YBW 28 MHz
@ 1Pk May
Tt T WaTTT T8 75 A8/
1.2703 ms

M1[1] 18.38 dBm
9.8649 ms

10 dem

0 dem

-10dBm

-20 dém

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70dBm

CF 2.412 GHz 1000 pts 2.7 ms/
Marker
Type \ Ref | Trc | ¥-value | Y-value \ Function | Function Result |
M1 1 9.8649 ms 18.38 dBm
M2 1 10.7027 ms 18.57 dBm
M3 1 1.2703 ms 18.75 dBm

][ ] Measuring... EURRRENED G zsé:?ézﬁn:g y,

Date:23MAR 2017 09:36:43

Data Rate: MCS4 Channel Frequency: 2412 MHz

Spectrum n%:'

Ref Level 20,00 dBm Offset 10,50 dB & RBW 20 MHz
Att 25 dB @ SWT 27 ms @ VBW 28 MHz
@ 1Pk Max

WTITTT -1 .
18.6486 ms

10 dem

0 dBrm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70dBm

GCF 2.437 GHz 1000 pts 2.7 ms/

H Measuring... @URRRRRED 6 236‘;?&27“-:; y
= 4

Date:23MAR 2017 09:37:16

Data Rate: MCS4 Channel Frequency: 2437 MHz
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Spectrum u%:

Ref Level 20.00 dBm Offset 10.80 dB & RBW 20 MHz
Att 25 dB @ SWT 27 ms @ YBW 28 MHz
@ 1Pk May

. 8
L

FIITIT 18T aem

1.0270 ms
10 dem

0 dBrm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz 1000 pts

2.7 msjf

][ ] Measuring... EURRRENED G 23.',:?;‘;".;; y,
:37: i

Date:23MAR 2017 09:37:38

Data Rate: MCS4 Channel Frequency: 2462 MHz

Spectrum u%:'

Ref Level 20.00 dBm Offset 10,50 dB & RBW 20 MHz
Att 25 dB @ SWT 27 ms @ VBW 28 MHz
@ 1Pk Max

T WILTT 1O a8

12.0811 ms
10 dem

0 dBm

-10 dBém

-20 dBém

-30 dBm

-40 dBm

-50 dBém

-60 dBm

-70dBm

GF 2.412 GHz 1000 pts

2.7ms/

][ ] Measuring... {ERCERREN G 236‘;?529“-3 y
e 4

Date:23MAR 2017 09:39:09

Data Rate: MCS7 Channel Frequency: 2412 MHz
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Spectrum u%:

Ref Level 20.00 dBm Offset 10.80 dB & RBW 20 MHz
Att 25 dB @ SWT 27 ms @ YBW 28 MHz
@ 1Pk May

La

L WIITT] Tg 87 dBm

13.6757 ms
10 dem

0 dBrm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz 1000 pts

2.7 msjf

][ ] Measuring... EURRRENED G zsé:?éz;n_g y,
:38: i

Date:23MAR 2017 09:38:31

Data Rate: MCS7 Channel Frequency: 2437 MHz

Spectrum :%:'

Ref Level 20.00 dBm Offset 10.80 dB & RBW 20 MHz
Att 25 dB @ SWT 27 ms @ YBW 28 MHz
@ 1Pk Max

T MITIT 1980 dBim|

5.1081 ms
10 dem

0 dem

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz 1000 pts 2.7 ms/

i | Measuring...  WHNNRNAND WG S ¥0T37150 y

Date:23MAR 2017 09:37:59

Data Rate: MCS7 Channel Frequency: 2462 MHz
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A_ TUVRheinland®

Attenuator (10dB) + cable loss (0.98 dB)+Duty cycle correction factor(0.33dB) = 11.2 dB Considered in the test

result

IEEE802.11n HT40
Data Rate Channel Average
(Mbps) Frequency Power
(MHz) (dBm)
2422 4.21
MCSO0 2437 10.58
2452 3.87
2422 2.84
MCS4 2437 9.23
2452 2.53
2422 511
MCS7 2437 4.97
2452 3.00
2 Agilent  15:16:12 26 Apr 2017 I | I —
Ch Freq 2422 GHz Trig Free e
Channel Power Averages: 100 2 3
Clear Write
Ref 15 dBm Atten 15 dB
#Avg
Log Max Hold
10 B T S——
a8l / \
?{f_f;‘ - Min Hold
dB
Center 2.422 GHz Span 53 MHz LB
#Res BW 1 MHz #V/BW 3 MHz Sweep 19.98 ms (1000 pts)
Channel Power Power Spectral Density Blank
421 dBm /35.7500 MHz -71.32 dBm/Hz More
10f2
Data Rate: MCSO Channel Frequency: 2422 MHz

Test Report No.: 19660294 001 Date: 21.03.2017 Page 25 of 172
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0 Agilent  15:18:15 26 Apr 2017

A_ TUVRheinland®

R T |TlaceNiew

Ch Freq 2437 GHz Trig  Free T
Channel Power Averages: 100 2 3
Clear Write
Ref 15 dBm Atten 15 dB
#Avg
Log - NENSN Max Hold
10
Offst Min Hold
1.2
dB
Center 2.437 GHz Span 55 MHz CED
#Res BW 1 MHz #UVBW 3 MHz Sweep 19.98 ms (1000 pts)
Channel Power Power Speciral Density Blank
10.58 dBm /35.7500 MHz -64.95 dBm/Hz
More
1of2
Data Rate: MCSO Channel Frequency: 2442 MHz
i Agilent  15:21:48 26 Apr 2017 R T Freq/Channel
Ch Freq 2452 GHz Trig  Free Center Freq
Channel Power Averages: 100 2 45200000 GHz
. Start Freq
2 42450000 GHz
Ref 15 dBm Atten 15 dB
img Stop Freq
°g N Se———— 2.47950000 GHz
10 o=
dB/ CF Step
?ﬁt . 550000000 MHz
- Auto Mgg
dB
Freq Offset
Center 2.452 GHz Span 55 MHz || 0.00000000 Hz
#Res BW 1 MHz #/BW 3 MHz Sweep 19.98 ms (1000 pts)

Channel Power

3.87dBm /35.7500 MHz

Power Spectral Density OﬂSIQMI Trac&f
-71.66 dBm/Hz
Scale Type
Log Lin

Data Rate: MCSO

Channel Frequency: 2452 MHz

Test Report No.: 19660294 001

Date: 21.03.2017
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i Agilent

A_ TUVRheinland®

16:17:08 26 Apr 2017 Trace/View
Ch Freq 2422 GHz Trig  Free s
Channel Power Averages: 100 2 3
Clear Write
Ref 15 dBm Atten 15 dB
#Avg
Log Max Hold
dB/
Offst Min Hold
1.2
dB
Center 2.422 GHz Span 55 MHz LES
#Res BW 1 MHz #/BW 3 MHz Sweep 19.98 ms (1000 pts)
Channel Power Power Speciral Density Blank
2.84 dBm /35.7500 MHz -72.69 dBm/Hz "
ore
10f2
Data Rate: MCS4 Channel Frequency: 2422 MHz
i Agilent  15:19:06 26 Apr 2017 R T T .
Ch Freq 2437 GHz Trig Free e
Channel Power Averages: 100 2 3
Clear Write
Ref 15 dBm Atten 15 dB
#Avg
LO'g W%W Ma)( HOH
10
dB/ ww—'/ \\"\.M.,.
Offst Min Hold
1.2
dB
Center 2.437 GHz Span 55 MHz View
#Res BW 1 MHz #V/BW 3 MHz Sweep 19.98 ms (1000 pts)
Channel Power Power Spectral Density Blank
9.23dBm /35.7500 MHz -66.31 dBm/Hz "
ore
10f2

Data Rate: MCS4

Channel Frequency: 2442 MHz

Test Report No.: 19660294 001

Date: 21.03.2017
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S Agilent  15:24:35 26 Apr 2017

A_ TUVRheinland®

R T

| Trace/View

Ch Freq 2.452 GHz Trig  Free T
Channel Power Averages: 100 2 3
Clear Write
Ref 15 dBm Atten 15 dB
#vg
Log Max Hold
dB/
Offst Min Hold
1.2
dB
Center 2.452 GHz Span 55 MHz CED
#Res BW 1 MHz #VBW 3 MHz Sweep 19.98 ms (1000 pts)
Channel Power Power Spectral Density Blank
2.53dBm /35.7500 MHz -73.01 dBm/Hz "
ore
1of2
Data Rate: MCS4 Channel Frequency: 2452 MHz
2 Agilent  15:15:16 26 Apr 2017 I |
Ch Freq 2422 GHz Trg Free e
Channel Power Averages: 100 2 3
Clear Write
Ref 15 dBm Atten 15 dB
#Avg
Log Max Hold
Offst Min Hold
1.2
dB
Center 2.422 GHz Span 55 MHz View
#Res BW 1 MHz #/BW 3 MHz Sweep 19.98 ms (1000 pts)
Channel Power Power Spectral Density Blank
5.11dBm /35.7500 MHz -70.42 dBm/Hz "
ore
10f2

Data Rate: MCS7

Channel Frequency: 2422 MHz

Test Report No.: 19660294 001

Date: 21.

03.2017
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i Agilent

15:20:05 26 Apr 2017

A

TUVRheinland®

Trace/View

Ch Freq 2.437 GHz

Channel Power

Trig  Free

Averages: 100

Ref 15 dBm Atten 15 dB

#Avg

Log
10

Center 2.437 GHz
#Res BW 1 MHz

e I e it e I B

#VBW 3 MHz

Span 55 MHz
Sweep 19.98 ms (1000 pts)

Channel Power

4.97 dBm /35.7500 MHz

Power Spectral Density
-70.56 dBm/Hz

Trace
2 3

Clear Write

Max Hold

Min Hold

View

Blank

More
10of2

Data Rate: MCS7

i Agilent

15:26:08 26 Apr 2017

Channel Frequency: 2442 MHz

Trace/View

2452 GHz

Ch Freq

Channel Power

Trig  Free

Averages: 100

Trace
2 3

Ref 15 dBm Atten 15 dB

#Avg
Log

10
dB/
Offst
1.2
dB

A

Center 2.452 GHz
#Res BW 1 MHz

[ o——

#VBW 3 MHz

Span 55 MHz
Sweep 19.98 ms (1000 pts)

Channel Power

3.00dBm /35.7500 MHz

Power Spectral Density
-72.53 dBm/Hz

Clear Write

Max Hold

Min Hold

View

Blank

More
10of2

Data Rate: MCS7

Channel Frequency: 2452 MHz

Test Report No.: 19660294 001

Date: 21.03.2017
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A TUVRheinland®

Attenuator (10dB) + cable loss +Duty cycle correction factor= 10.68 dB Considered in the test result

Chain O
IEEE802.11n MIMO_HT20
Data Rate Channel Peak Peak
(Mbps) Frequency Power Power
(MHz) (dBm) (mW)
2412 19.25 84.14
MCS8 2437 19.01 79.62
2462 19.12 81.66
2412 18.90 77.62
MCS12 2437 19.03 79.98
2462 19.18 82.79
2412 18.14 65.16
MCS15 2437 18.33 68.08
2462 18.52 71.12
Spectrum | [%]
Ref Level 25.00 dBm Offset 10.68 dB @ RBW 20 MHz
Att 30 dB @ SWT 10 ms & VBW 28 MHz
@ 1Pk Max
1M1 M1[1] 19.25 dBm
0. dPm. ¥ 1. BOE00
10 dBm
0 dBm
-10 dém
-20 dém
-30 dém
-40 dém
-50 dém
-60 dBm
-70 dBm
GF 2.412 GHz 2000 pts 1.0 %
][ ] Measuring...  {UAERNRER G i i

Date:28 MAR 2017 16:47:08

Data Rate: MCS8

Channel Frequency: 2412 MHz

Test Report No.: 19660294 001

Date: 21.03.2017
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Spectrum | u%:

Ref Level 25.00 dBm Offset 10.66 dB @ RBW 20 MHz
Att 30 dB @ SWT 10 ms & VYBW 28 MHz
@ 1Pk Max

M1[1] M1 19.01 dBm
0, dRm: Y

652226

10 dBm

0 dBrm

-10 deém

-20 dém

-30 dém

-40 dBém

-50 deém

-60 dBrm

-70 dBrm

CF 2.437 GHz 2000 pts 1.0 ms/

i | Measuring...  WRNNRELND W6 50T i
50: 4

Date:28 MAR 2017 16:50:30

Data Rate: MCS8 Channel Frequency: 2437 MHz

Spectrum | u%:'

Ref Level 25.00 dBm Offset 10.65 de @ RBW 20 MHz
Att 30 dB @ SWT 10 ms & VBW 28 MHz
@ 1Pk Max

M1 M1[1] 19.12 dBm
B

20015
i

10 dBm

0 dBm

-10 dBrm

-20 dBm

-30 dBm

-40 dBrm

-390 dBrm

-60 dBm

-70 dBm

GF 2.462 GHz 2000 pts

1.0 ms/

] [ ] Measuring... BERREEEE G 28;;3.&220.;; y
e “

Date:28 MAR 2017 16:52:39

Data Rate: MCS8 Channel Frequency: 2462 MHz
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Spectrum | u%:

Ref Level 25.00 dBm Offset 10.66 dB @ RBW 20 MHz
Att 30 dB @ SWT 10 ms & VYBW 28 MHz
@ 1Pk Max

ML M1[1] 18.90 dBm
0dBm BnH L0

10 dBm

0 dBrm

-10 deém

-20 dém

-30 dém

-40 dBém

-50 deém

-60 dBrm

-70 dBrm

CF 2.412 GHz 2000 pts 1.0 ms/

][ ] Measuring...  QNRREREE B4 zsinﬁr:‘.'z;n:g y

Date:28 MAR 2017 16:48:58

Data Rate: MCS12 Channel Frequency: 2412 MHz

Spectrum | u%:'

Ref Level 25.00 dBm Offset 10.65 de @ RBW 20 MHz
Att 30 dB @ SWT 10 ms & VBW 28 MHz
@ 1Pk Max

1 M1[1] 19.03 dBm
0 dBm

2. B5653

10 dBm

0 dBm

-10 dBrm

-20 dBm

-30 dBm

-40 dBrm

-390 dBrm

-60 dBm

-70 dBm

GF 2.437 GHz 2000 pts

1.0 ms/

][ ] Measuring... QMENCRRRED 6 Z”i‘.'-,?gi“.g y
R 4

Date:28 MAR 2017 16:51:08

Data Rate: MCS12 Channel Frequency: 2437 MHz
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Spectrum | u%:

Ref Level 25.00 dBm Offset 10.66 dB @ RBW 20 MHz
Att 30 dB @ SWT 10 ms & VYBW 28 MHz
@ 1Pk Max

M1] 19.18 dBm
Ul (=100) Y.

PRERT: Tt ]

10 dBm

0 dBrm

-10 deém

-20 dém

-30 dém

-40 dBém

-50 deém

-60 dBrm

-70 dBrm

CF 2.462 GHz 2000 pts

1.0 ms/

][ ] Measuring...  QRNRRERER &G zsinﬁrjéz;n_g y
:53: i

Date:28 MAR 2017 16:53:220

Data Rate: MCS12 Channel Frequency: 2462 MHz

Spectrum | u%:'

Ref Level 25.00 dBm Offset 10.65 de @ RBW 20 MHz
Att 30 dB @ SWT 10 ms & VBW 28 MHz
@ 1Pk Max

" M1[1] 18.14 dBm
20 dBm 94647 ms
T et T "

LU LU L g U S L D T ey

10 dBm

0 dBm

-10 dBrm

-20 dBm

-30 dBm

-40 dBrm

-390 dBrm

-60 dBm

-70 dBm

GF 2.412 GHz 2000 pts 1.0 ms/
i ]

Measuring...  QRRRRERER &G e y
HEE 4

Date:28 MAR 2017 16:49:46

Data Rate: MCS15 Channel Frequency: 2412 MHz
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Spectrum |

TUVRheinland®

=)

Ref Level 25.00 dBm
Att

Offset
30 dB @ SWT

10.68 dB & RBW 20 MHz
10 ms & VYBW 28 MHz

@ 1Pk Max

20 dBm

M1[1]

ity

18.33 dBm
RS,

10 dBm

THIATATLIL T

0 dBrm

-10 deém

-20 dém

-30 dém

-40 dBém

-50 deém

-60 dBrm

-70 dBrm

CF 2.437 GHz

2000 pts

1.0 ms/

j

] Measuring...

Date:28 MAR 2017 16:51:50

Data Rate: MCS15

Spectrum |

BERERERED Lo

28.03.2017
16:51:50

s

Channel Frequency: 2437 MHz

(=)

Ref Level 25.00 dBm
Att

Offset 10.65 de @ RBW 20 MHz
30 dB @ SWT

10 ms & YBW 28 MHz

@ 1Pk Max

jzvbldacn

M1[1]

18.52 dBm
i VI TS

10 dBm

L Ty

L

0 dBm

-10 dBrm

-20 dBm

-30 dBm

-40 dBrm

-390 dBrm

-60 dBm

-70 dBm

GF 2.462 GHz

2000 pts

1.0 ms/

j

] Measuring...

Date:28 MAR 2017 16:54:03

Data Rate: MCS15

B REEy a

28.03.2017
16:540:03

%

Channel Frequency: 2462 MHz
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A TUVRheinland®

Chain 1
IEEE802.11n MIMO_HT20
Data Rate Channel Peak Peak
(Mbps) Frequency Power Power
(MHz) (dBm) (mMW)
2412 19.61 91.41
MCS8 2437 17.17 52.12
2462 18.94 78.34
2412 19.47 88.51
MCS12 2437 17.37 54.58
2462 19.06 80.54
2412 19.00 79.43
MCS15 2437 18.66 73.45
2462 18.63 72.95
Spectrum | [%]
Ref Level 25.00 dBm Offset 10.68 dB @ RBW 20 MHz
Att 30 dB @ SWT 10 ms & VBW 258 MHz
@ 1Pk Max
. M'l M1[1] 19.61 dBm
10 dBm
0 dem
-10 dém
-20 dém
-30 dém
-40 dBm
-50 dém
-60 dBm
-70 dBm
GF 2.412 GHz 2000 pts 1.0 ms/

j

l

Date:28 MAR 2017 17:00:06

Data Rate: MCS8

Measuring...

[ [ EECEEEEN ]

28.03.2017

17:00:06 7

Channel Frequency: 2412 MHz
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Att

Spectrum |

A TUVRheinland®

=)

Ref Level 25.00 dBm Offset 10.65 dB @ RBW 20 MHz

30 dB @ SWT 10ms & YBW 28 MHz

@ 1Pk Max

20 dBm

M1[1]

17.17 dBm
¥ 7.273264 ms

10 dBm

0 dBrm

-10 deém

-20 dém

-30 dém

-40 dBém

-50 deém

-60 dBrm

-70 dBrm

CF 2.437 GHz

2000 pts

1.0 ms/

j

Measuring...

Date:28 MAR 2017 17:03:11

Data Rate: MCS8

Spectrum |

Ref Level 25.00 dBm Offset 10.68 dB & RBW 20 MHz

Att

28.02.2017
[ EEEETEE ) T

Channel Frequency: 2437 MHz

=)

3

0dE & SWT 10ms & YBW 28 MHz

@ 1Pk Max

0.dem

M1

M1[1]

X

18.94 dBm

10 dBm

PRET.§ e 2]

0 dBrm

-10 deém

-20 dém

-30 dém

-40 dBém

-50 deém

-60 dBrm

-70 dBrm

CF 2.462 GHz

2000 pts

1.0 ms/

i

Measuring...

Date:28 MAR 2017 17:05:18

Data Rate: MCS8

[

Channel Frequency: 2462 MHz
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Spectrum |

A TUVRheinland®

=)

Ref Level 25.00 dBm
Att

Offset
30 dB @ SWT

10.68 dB & RBW 20 MHz
10 ms & VYBW 28 MHz

@ 1Pk Max

M1
20 LRE:

M1[1] 19.47 dBm

10 dBm

PR WY

H

0 dBrm

-10 deém

-20 dém

-30 dém

-40 dBém

-50 deém

-60 dBrm

-70 dBrm

CF 2.412 GHz

2000 pts

1.0 ms/

j

Measuring... 28.03.2017

Date:28 MAR 2017 17:01:41

Data Rate: MCS12

Spectrum |

17040

Channel Frequency: 2412 MHz

=)

Ref Level 25.00 dBm
Att

Offset
30 dB @ SWT

10.68 dB & RBW 20 MHz
10 ms & VYBW 28 MHz

@ 1Pk Max

M1[1] 17.37 dBm

20 daPey‘

650.33 s

10 dBm

0 dBrm

-10 deém

-20 dém

-30 dém

-40 dBém

-50 deém

-60 dBrm

-70 dBrm

CF 2.437 GHz

2000 pts

1.0 ms/
—

i

Measuring...

28.03.2017
[ TETETT N y

Date:28 MAR 2017 17:03:51

Data Rate: MCS12

17:03:51

Channel Frequency: 2437 MHz
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Spectrum | u%:

Ref Level 25.00 dBm Offset 10.66 dB @ RBW 20 MHz
Att 30 dB @ SWT 10 ms & VYBW 28 MHz
@ 1Pk Max

M1[1] M1 19.06 dBm
Y.

G B 5243.

n.dem

10 dBm

0 dBrm

-10 deém

-20 dém

-30 dém

-40 dBém

-50 deém

-60 dBrm

-70 dBrm

CF 2.462 GHz 2000 pts 1.0 ms/

][ Measuring...  QRNRRERER &G zsigr;zﬁn_g y
063 i

Date:28 MAR 2017 17:06:04

Data Rate: MCS12 Channel Frequency: 2462 MHz

Spectrum | :%:'

Ref Level 25.00 dBm Offset 10.68 dB & RBW 20 MHz
Att 30 dB @ SWT 10 ms & VYBW 28 MHz
@ 1Pk Max

M1[1] 19.00 dBm
" N R

1
R tReleliy

10 dBm

0 dBrm

-10 deém

-20 dém

-30 dém

-40 dBém

-50 deém

-60 dBrm

-70 dBrm

CF 2.412 GHz 2000 pts 1.0 ms/

] [ Measuring...  QRNRRERER &G 0201 y

Date:28 MAR 2017 17:02:30

Data Rate: MCS15 Channel Frequency: 2412 MHz
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Spectrum | u%:

Ref Level 25.00 dBm Offset 10.66 dB @ RBW 20 MHz
Att 30 dB @ SWT 10 ms & VYBW 28 MHz
@ 1Pk Max

mM1[1] 18.66 dByn

20 dBm e PYRTHPIYR PPy R it 2D AT

10 dBm

0 dBrm

-10 deém

-20 dém

-30 dém

-40 dBém

-50 deém

-60 dBrm

-70 dBrm

CF 2.437 GHz 2000 pts

1.0 ms/

][ Measuring...  QRNRRERER &G zsigr;z:'n_g y
04: i

Date:28 MAR 2017 17:04:32

Data Rate: MCS15 Channel Frequency: 2437 MHz

Spectrum | :%:'

Ref Level 25.00 dBm Offset 10.68 dB & RBW 20 MHz
Att 30 dB @ SWT 10 ms & VYBW 28 MHz
@ 1Pk Max

M1[1] M1 18.63 dBm
20 dBm hA 7 6200 1

10 dBm

0 dBrm

-10 deém

-20 dém

-30 dém

-40 dBém

-50 deém

-60 dBrm

-70 dBrm

CF 2.462 GHz 2000 pts 1.0 ms/

] [ Measuring...  QRNRRERER &G 03201 y

Date:28 MAR 2017 17:0721

Data Rate: MCS15 Channel Frequency: 2462 MHz
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IEEE 802.11n_MIMO_HT20
Total
Channel Peak Power Peak Power | Total Peak Peak Limit
Data Rate (Mbps) Frequency (mW) (mW) Power Power | (dBm)
(MHz) Chain 0 Chain 1 (mw) (dBm)
2412 84.14 91.41 175.55 22.44 30
MCS8 2437 79.62 52.12 131.74 21.19 30
2462 81.66 78.34 160.00 22.04 30
2412 77.62 88.51 166.13 22.20 30
MCS12 2437 79.98 54.58 134.56 21.28 30
2462 82.79 80.54 163.33 22.13 30
2412 65.16 79.43 144.59 21.60 30
MCS15 2437 68.08 73.45 141.53 21.50 30
2462 71.12 72.95 144.07 21.58 30
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Test Result: Bluetooth LE

Attenuator (10dB) + cable loss (1.8dB) = 11.8dB Considered in the test result

F?ehqehnenne(!y TOt(%I BPrg\)Ner (Ia ién r:]t) Remarks
(MHz)
2402 7.11 30.00 Pass
2437 6.65 30.00 Pass
2480 6.33 30.00 Pass

Spectrum Iné:ll

Ref Level 27.00 dérm  Offset 11.80 dB & RBW 1 MHz
Att 35dB  SWT 1.9 ps @ ¥YBW 3 MHz Mode Auto FFT
@ 1Pk Max

M1[1] 7.11 dBm|
20 dBm 2.40175400 GHz

10 dBm Rl

dem —

-10 dBrmn

-20 dBrm

-30 dBrm

-40 dBrn

-50 dBrm

-60 dBrm

-70 dBm
CF 2.402 GHz 691 pts Span 2.0 MHz

][ Measuring... §RRRRREN G eLaaanns y
24: Z

Date: 21 MAR 2017 12:24:32

Channel Frequency: 2402 MHz
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Spectrum | n%:

Ref Level 27.00 dBm  Offset 11.80 dB & RBW 1 MHz
Att 35dB SWT 1.9 ps @ ¥YBW 2 MHz  Mode Auto FFT
@ 1Pk Max

M1[1] 6.65 dBm
20 dBm 2.43975110 GHz

10 dBm

A

la

B

-10 dBrn

-20 dBrmn

-30 dBrmn

-40 dBrn

-50 dBrn

-60 dBrn

-70 dBrn

CF 2.44 GHz 691 pts Span 2.0 MHz

][ Measuring...  {RRRRENER B zligr;z:;; y,
R “

Date:21 MAR 2017 12:26:30

Channel Frequency: 2440 MHz

Spectrum | “g‘

Ref Level 27,00 dBm Offset 11.80 dB & RBW 1 MHz
Att 35 dB SWT 1.9ps @ VBW 3 MHz Mode Auto FFT
@ 1Pk Max

M1[1] 6.33 dBm
20 dBm 2.47975400 GHz

10 dBm frit
¥

& |

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

GF 2.48 GHz 691 pts Span 2.0 MHz

][ ] Measuring...  {RAERERER 6 g y
274 /]

Date: 21 MAR 2017 12:27:08

Channel Frequency: 2480 MHz

Test Report No.: 19660294 001 Date: 21.03.2017 Page 42 of 172



A TUVRheinland®

www.tuv.com

Maximum Power Spectral Density

Result Pass
Test Specification FCC Part 15 Section 15.247 (e)
Detector Function Peak

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

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

Note: For measurement of Maximum power spectral density option 10.2 was used as mentioned in
KDB.

Test Method:

EUT 10dB Attenuator Spectrum Analyser

Test Result:

Test Results for Chain 1

Attenuator (10dB) + cable loss (0.8dB) = 10.8dB Considered in the test result

IEEE 802.11b

Data Rate F(r:ehqaunenne(,!y Total PSD Limit
(Mbps) (MHz) (dBm) (dBm)

2412 5.27 8

1 2437 -3.67 8

2462 -3.65 8

2412 6.05 8

11 2437 -3.82 8

2462 -2.89 8
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Spectrum | Inéll

Ref Level 20.00 dBm  Offset 10.80 dB & RBW 100 kHz

Att 2508 SWT  37.9ps @ YBW 300 kMz  Mode Auto FFT
@ 1Pk Max
M1[1] 5.27 dBm|
2.4100870 GHz
10 dBm T
o dam | M’l ALY )

-10 dBem M MI’[

-20 dBm p/l/ \Kq
-30 dBrm

-40 dBrn

! 1,
-60 dBm

-70 dBm

CF 2.412 GHz 691 pts Span 25.0 MHz

] [ ] Measuring...  QERRRRREE XN 23;;33%40;: y

Date:23MAR 2017 08:34:224

Data rate: 1 Mbps Channel Frequency: 2412 MHz

Spectrum u%:(

Ref Level 2000 dBm Offset 10.80 dB & RBW 100 kHz

Att 25 dB SWT 37.9 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max
M1[1] -3.67 dBm
2.4364930 GHz
10 dBm
0 dBm kiF
o i MM"{ MLJLJLJ 0

RIS =

-20dBm )/F\/ ol i
-30 dem f r

it \1\\,\
-40 dBm )\/

-60 dBm

-70dem

CF 2.437 GHz 691 pts Span 25.0 MHz

i | Measuring...  WHNNRNCND WO Sebas 7

Date:23MAR 2017 08:34:57

Data rate: 1 Mbps Channel Frequency: 2437 MHz
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Ref Level 20.00 dBm

Att 25dB SWT

Offset 10.50 dB & RBW 100 kHz

37.9 ps @ VBW 300 kHz

Mode Auto FFT

@ 1Pk Max

10 dem

M1[1] -3.65 dBm

2.4609870 GHz

0 dBm

-10dem

ARNE AL

S

-20dem

(e

-30dem

-40 dBm

-60 dBm

]

-70dBm

CF 2.462 GHz

691 pts

Span 25.0 MHz

j

] Measuring... 23.03.2017

[ B ™

Date:23MAR 2017 08:35:44

Data rate: 1 Mbps

Spectrum

083544 7

Channel Frequency: 2462 MHz

=)

Ref Level 20.00 dBm

Att 25dB SWT

Offset 10.80 dB & RBW 100 kHz

37.9 ps @ VBW 300 kHz

Mode Auto FFT

@ 1Pk Max

10 dem

mM1[1] 6.05 dBm

2.4114380 GHz

0 dBm

LGP

MMMWN )

T

-10dem

i

-20dem

N

-30dem

N

-40 dBm

-50dem

-60 dBm

-70dem

CF 2.412 GHz

1000 pts

Span 25.0 MHz
—

j

l

Date:23MAR 2017 08:56:59

Data rate: 11 Mbps

Measuring...

Mmoo e 23.03.2017 y

08:56:58

Channel Frequency: 2412 MHz
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Ref Level 20.00 dBm
Att 25 dB

Offset
SWT

10.80 dBb & RBW 100 kHz

37.9 ps @ YBW 300 kHz  Mode Auto FFT

@ 1Pk Max

10 dem

M1[1] -3.82 dBm

2.4364380 GHz

0 dBm

-10dem

t

-20dem

T

-30dem

N

-40 dBm

-60 dBm

-70dBm

CF 2.437 GHz

1000 pts

Span 25.0 MHz

j

23.03.2017

l

Measuring...

Date:23MAR 2017 09:15:00

Data rate: 11 Mbps

Spectrum

09:14:59

s

Channel Frequency: 2437 MHz

=)

Ref Level 20.00 dBm
Att 25 dB

Offset 1
SWT

0.80 dB & RBW 100 kHz

56.9 ps @ YBW 300 kHz  Mode Auto FFT

@ 1Pk Max

10 dem

mM1[1] -2.89 dBm

2.4614380 GHz

0 dBm

I

-10dem

|t

-20dem

™

-30dem

-40 dBm

-50dem

Attt oens el
-0 dBm

-70dem

CF 2.462 GHz

1000 pts Span 45.0 MHz

j

l

Measuring...

23.03.2017
B y

Date:23MAR 2017 09:07:58

Data rate: 11 Mbps

09:07:58

Channel Frequency: 2462 MHz
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Attenuator (10dB) + cable loss (1.8dB) = 11.8dB Considered in the test result

IEEE 802.11g

Data Rate FrCehqaLnennecly Total PSD Limit
(Mbps) (MHz) (dBm) (dBm)

2412 0.5 8

6 2437 5.59 8

2462 0.07 8

2412 0.16 8

24 2437 431 8

2462 -0.27 8

2412 0.30 8

54 2437 1.62 8

2462 -0.13 8

Spectrum n%:'

Ref Level 13.00 dBm Offset 11,80 dB & RBW 100 kHz

Att 25de  SWT 37.9 ps @ YBW 300 kHz  Mode Auto FFT
@ 1Pk Max
m1[1] 0.50 dBm
2.41072500 GHz
10 dBm
r1
0 dBm T

", |

-40 dBm

-50 dBm

-60 dBm

-70dBm

CF 2.412 GHz 2000 pts Span 20.0 MHz
H Measuring...  EECCERLLD G s y
Date:22MAR 2017 15:45:11
Data rate: 6 Mbps Channel Frequency: 2412 MHz
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Spectrum n%:

Ref Level 19.00 dBm Offset 11.80 dB & RBW 100 kHz
Att 25 de SWT 37.9 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max

M1[1] 5.59 dBm

2.43572500 GHz
10 dem

T

0 dam o ..ﬂmmd\nmwlﬁw oLt L g

MSITTEL o it i)

-20dBm

=

-30dBm

-40 dBm

-50 dBm

-60 dBm

-70dBm

CF 2.437 GHz 2000 pts

Span 20.0 MHz

H ] Measuring... EURRRENED GG zzig?éin_g y
256 i

Date:22MAR 2017 15:56:27

Data rate: 6 Mbps Channel Frequency: 2437 MHz

Spectrum n%:'

Ref Level 13.00 dBm Offset 11,80 dB & RBW 100 kHz

Att 25de SWT 37.9 ps @ VYBW 300 kHz  Mode Auto FFT
@ 1Pk Max
M1[1] 0.07 dBm
2.46072500 GHz
10 dBm
M1l
0 dBm

o MWWWM MMWM
ond !

-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.462 GHz 2000 pts Span 20.0 MHz
} [ Measuring... @URRRRRED 6 Zzi‘;fgz,“,éz y

Date:22MAR 2017 15:57:56

Data rate: 6 Mbps Channel Frequency: 2462 MHz
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Spectrum
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Ref Level 13.00 dBm

Att 25dB SWT

Offset 11.50 dB & RBW 100 kHz

37.9 ps @ VBW 300 kHz

Mode Auto FFT

@ 1Pk Max

10 dem

M1[1] 0.16 dBm

2.41072500 GHz

0 dBém

M1

-10dBm

i i

WMWW«:\

-20dB

0dBm

My

-40 dBm

-50 dBm

-60 dBm

-70dBm

CF 2.412 GHz

2000 pts

Span 20.0 MHz

j

] Measuring... 22.03.2017

Date:22MAR 2017 15:46:00

Data rate: 24 Mbps

Spectrum

15:45:59

s

Channel Frequency: 2412 MHz

(=)

Ref Level 12,00 dBm

Att 25 dB SWT

Offset 11.80 dB & RBW 100 kHz

37.9 ps @ YBW 300 kHz

Mode Auto FFT

@ 1Pk Max

10 dem

m1[1] 4.31 dBm

2.43824500 GHz

0 dem i Ao

}‘ML\J\MWA:’“\ it fi

M1

LS A TN

-10dBm

R Vo

dBm

.

-30dBm

-40 dBm

-50 dBm

-60 dBm

-70dBm

GCF 2.437 GHz

2000 pts

Span 20.0 MHz

j

Date: 22 MAR 2017 15:55:41

Data rate: 24 Mbps

22.03.2017

Measuring... 15:55:41

R e y

Channel Frequency: 2437 MHz
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Spectrum
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=)

Offset 11.50 dB & RBW 100 kHz

37.9 ps @ YBW 300 kHz  Mode Auto FFT

M1[1]

-0.27 dBm
2.46072500 GHz

Ref Level 13.00 dBm

Att 25 de SWT
@ 1Pk Max

10 dBm

0 dBém

r1

WW‘M\’“"M’WM

W

-10 dBmJ

=20 dBmy
ﬁﬁfj:r:

-40 dBm

-50 dBm

-60 dBm

-70dBm

CF 2.462 GHz

2000 pts

Span 20.0 MHz

j

] Measuring...

Date:22MAR 2017 15:59:08

Data rate: 24 Mbps

Spectrum

Channel

22.03.2017
15:59:08

CRERERED p

Frequency: 2462 MHz

(=)

Ref Level 19.00 dém Offset 11.80 dB & RBW 100 kHz
Att 25de SWT 37.9 ps @ YBW 300 kHz  Mode Auto FFT
@ 1Pk Max
M1[1] 0.30 dBm
2.41072500 GHz
10 dBm
M1
0 dBm i

S RS (g

o

-10dBm
-20 dBn'J

o

-40 dBm

-50 dBm

-60 dBm

-70dBm

GCF 2.412 GHz

2000 pts

Span 20.0 MHz

j

Measuring...

Date:22MAR 2017 15:46:55

Data rate: 54 Mbps

Channel

22.03.2017
15:46:55

R e y

Frequency: 2412 MHz
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Spectrum
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Ref Level 13.00 dBm
Att 25 dB

Offset
SWT

11.80 dBb & RBW 100 kHz

37.9 ps @ YBW 300 kHz  Mode Auto FFT

@ 1Pk Max

10 dem

M1[1]

1.62 dBm
2.43572500 GHz

0 dBém

-10dBm

AN e

An
/wuvuw

Easvoys

A A g

-20 1

-30dBm

-40 dBm

-50 dBm

-60 dBm

-70dBm

CF 2.437 GHz

2000 pts

Span 20.0 MHz

j

] Measuring...

Date:22MAR 2017 15:54:45

Data rate: 54 Mbps

Spectrum

22.03.2017

W e i

Channel Frequency: 2437 MHz

=)

Ref Level 13.00 dBm Offset 11.80 dB & RBW 100 kHz
Att 25 dB SWT 37.9 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max
M1[1] -0.13 dBm
2.46072500 GHz
10 dBm
M1
0 dém WMM WMWN
-10 dBrr'jP' \‘
-20 dBmy V\N
dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm

CF 2.462 GHz

2000 pts

Span 20.0 MHz

j

] Measuring...

Date:22MAR 2017 16:00:03

Data rate: 54 Mbps

22.03.2017
B y

16:00:03

Channel Frequency: 2462 MHz
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IEEE 802.11n_HT 20
Data Rate Frcehqi”e”negy Total PSD Limit
(Mbps) (MH2) (dBm) (dBm)
2412 0.69 8
MCS0 2437 4.75 8
2462 0.44 8
2412 0.72 8
MCS4 2437 3.83 8
2462 0.31 8
2412 0.72 8
MCS7 2437 0.91 8
2462 0.33 8
Spectrum [@

Ref Level 13.00 dBm Offset 11,80 dB & RBW 100 kHz

Att 25de  SWT 37.9 ps @ VYBW 300 kHz  Mode Auto FFT
@ 1Pk Max
m1[1] 0.69 dBm
2.41324500 GHz
10 dBm
M1
0 dBm

LUl gonfLog

:'jLﬁer

-30dBm

-40 dBm

-50 dBm

-60 dBm

-70dBm

GCF 2.412 GHz

2000 pts

Span 20.0 MHz
—

j

22.03.2017

15

] Measuring...

[ [ BRI * ]

Date: 22 MAR 2017 15:47:41

Data rate: MCSO

Channel Frequency: 2412 MHz
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Spectrum
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Ref Level 13.00 dBm

Att 25dB SWT

Offset 11.50 dB & RBW 100 kHz

37.9 ps @ YBW 300 kHz  Mode Auto FFT

@ 1Pk Max

10 dem

M1[1]

4.75 dBm
2.43572500 GHz

0 dBém

mwvﬂvww

r1
HAMA‘M.A a1, .'\JwﬂJ\ILA Mﬁl

T oef

i f )
S A

mjrey

-10dBm

P,

-20dBm

Yl

-30dBm

-40 dBm

-50 dBm

-60 dBm

-70dBm

CF 2.437 GHz

2000 pts

Span 20.0 MHz

j

] Measuring...

Date:22MAR 2017 15:54:00

Data rate: MCSO

Spectrum |

Channel F

22.03.2017
15:54:00

[ B ™ p

requency: 2437 MHz

=)

Ref Level 19.00 dBm

Att 25 dB SWT

Offset 11.80 dB & RBW

100 kHz

37.9 ps @ VBW 200 kHz  Mode aAuta FFT

@ 1Pk Max

10 dBm

M1[1]

0.44 dBm
2.46072500 GHz

0 dBm

M1
Y

s MWWMM

)wwl

MMWM

Yl

-20 @Bm

-30 dBrn

-40 dBrn

-50 dBrn

-60 dBrn

-70 dBrn

CF 2.462 GHz

2000 pts

Span 20.0 MHz
—

i

] Measuring...

Date:22MAR 2017 16:00:49

Data rate: MCSO

22.03.2017

| BERRERE W 16:00:40 7

Channel Frequency: 2462 MHz
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Spectrum :%:

Ref Level 13.00 dBm  Offset 11.80 dBb & RBW 100 kHz

Att 25 de SWT 37.9 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max
M1[1] 0.72 dBm
2.41072500 GHz
10 dBm
M1
0 dBm

WWMW'M A e Ea e WY

o \
5

-30dBm
-40 dBm
-50 dBm
-60 dBm
-70dBm
CF 2.412 GHz 2000 pts Span 20.0 MHz
J [ ] Measuring... QERRREREY GG S y

Date:22MAR 2017 15:48:44

Data rate: MCS4 Channel Frequency: 2412 MHz

Spectrum n%:'

Ref Level 13.00 dBm Offset 11.80 dB & RBW 100 kHz

Att 25de  SWT 37.9 s @ VYBW 300 kHz  Mode Auto FFT
@ 1Pk Max
M1[1] 3.83 dBm
2.43572500 GHz
10 dBm
M1

0 dBm MWA WLJJL\F At ""'»«"'\w r\lnﬁm NNV 'vﬂ-v"w ﬂHI‘l VVVAWJWH
-10 dim M/\

dBm ll\\""

-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.437 GHz 2000 pts Span 20.0 MHz
J [ Measuring... @URRRRRED 6 Zzigfégl:g y

Date:22 M AR 2017 15:53:04

Data rate: MCS4 Channel Frequency: 2437 MHz
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Spectrum
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Ref Level 13.00 dBm

Att 25dB SWT

37.9 s @ VBW

Offset 11.50 dB & RBW 100 kHz

300 kHz  Mode Auto FFT

@ 1Pk Max

10 dem

M1[1] 0.31 dBm

2.46072500 GHz

0 dBém

1

-10 dBm

WMMMM%W\M-\

PTATR i,

-20 dbm

-30dBm

-40 dBm

-50 dBm

-60 dBm

-70dBm

CF 2.462 GHz

2000 pts

Span 20.0 MHz

j

22.03.2017

] Measuring... 16:01:35

Date:22MAR 2017 16:01:35

Data rate: MCS4

Spectrum

s

Channel Frequency: 2462 MHz

=)

Ref Level 13.00 dBm

Att 25dB SWT

Offset 11.80 dB & RBW 100 kHz
37.9 ps @ VBW 300 kHz

Mode Auto FFT

@ 1Pk Max

10 dem

mM1[1] 0.72 dBm

2.41072500 GHz

0 dBém

M1

-10 dgm

N e

/\MU\ANJWW o

-20 HBm

-30dBm

-40 dBm

-50 dBm

-60 dBm

-70dBm

CF 2.412 GHz

2000 pts

Span 20.0 MHz

j

] Measuring...

22.03.2017
B y

15:49:31

Date:22MAR 2017 15:49:32

Data rate: MCS7

Channel Frequency: 2412 MHz
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Ref Level 13.00 dBm

Att 25dB SWT

37.9 s @ VBW

Offset 11.50 dB & RBW 100 kHz

300 kHz  Mode Auto FFT

@ 1Pk Max

10 dem

M1[1] 0.91 dBm

2.43572500 GHz

0 dBém

M1

4

-10 dgm

WWMWW’MN\

WMW

F"W\N\

- Bm

-30dBm

-40 dBm

-50 dBm

-60 dBm

-70dBm

CF 2.437 GHz

2000 pts

Span 20.0 MHz

j

22.03.2017

] Measuring... 15:52:20

Date:22MAR 2017 15:52:21

Data rate: MCS7

Spectrum

s

Channel Frequency: 2437 MHz

=)

Ref Level 13.00 dBm

Att 25dB SWT

Offset 11.80 dB & RBW 100 kHz
37.9 ps @ VBW 300 kHz

Mode Auto FFT

@ 1Pk Max

10 dem

mM1[1] 0.33 dBm

2.46072500 GHz

0 dBém

1

-10 defm

WMWMMM

R A e T

-20 fBm

-30dBm

-40 dBm

-50 dBm

-60 dBm

-70dBm

CF 2.462 GHz

2000 pts

Span 20.0 MHz

j

] Measuring...

22.03.2017
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16:02:25

Date:22 MAR 2017 16:02:25

Data rate: MCS7

Channel Frequency: 2462 MHz
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Attenuator (10dB) + cable loss (0.7dB) =10.7dB Considered in the test result

IEEE 802.11n_HT 40
Data Rate Frcehqau”e”negy Total PSD Limit
(Mbps) (MH2) (dBm) (dBm)
2422 -7.09 8
MCSO 2437 -0.46 8
2452 -6.93 8
2422 -6.95 8
MCS4 2437 -0.28 8
2452 -6.94 8
2422 -3.82 8
MCS7 2437 -3.98 8
2452 -5.70 8
- Agllent  13:57:68 28 Mar 2017 R T [eak Search
Mkr1 2.42575 GHz
Ref 16 dBm Atten 20 dB 7.097 dBm
Peak Meas Tools *
Log
10
dB/ Next Peak
Offst
10.7
dB
Next Pk Right
Mext Pk Left
M1 s2
53 FC Min Search
AA
Pk-Pk Search
Center 2.422 GHz Span 60 MHz More
#Res BW 100 kHz #VBW 300 kHz  Sweep 9.9 ms (1000 pts) e

Data rate: MCSO Channel Frequency: 2422 MHz

Test Report No.: 19660294 001

Date: 21.03.2017

Page 57 of 172



A TUVRheinland®

www.tuv.com

i Agilent  14:02:18 28 Mar 2017 R T Peak Search
Mkr1 2.43457 GHz
Ref 16 dBm Atten 20 dB 0.467 dBm
Peak Meas Tools *
Log
10 1
dB/ Next Peak
Offst
10.7
dB )
Next Pk Right
Next Pk Left
M1 52
53 FC Min Search
AA
Pk-Pk Search
Center 2.437 GHz Span 60 MHz 1""'0?;9
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Data rate: MCSO Channel Frequency: 2437 MHz
i Agilent  14:06:43 28 Mar 2017 R T Peak Search
Mkr1 2.45575 GHz
Ref 16 dBm Atten 20 dB 6.934 dBm
Peak Meas Tools *
Log
10
dB/ : Next Peak
Offst
10.7
dB :
Next Pk Right
Next Pk Left
M1 52 ) bt
53 FC Min Search
AA
Pk-Pk Search
Center 2.452 GHz Span 60 MHz 1""'0?23‘
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Data rate: MCSO Channel Frequency: 2452 MHz
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S Agilent  13:69:17 28 Mar 2017 R T | peak Search
Mkr1 2.41951 GHz
Ref 16 dBm Atten 20 dB 6.958 dBm
Peak Meas Tools *
Log
10
dB/ : Next Peak
Offst
10.7
dB )
Next Pk Right
Next Pk Left
M1 52
53 FC Min Search
AA
Pk-Pk Search
Center 2.422 GHz Span 60 MHz 1""'0?;9
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Data rate: MCS4 Channel Frequency: 2422 MHz
i Agilent  14:03:30 28 Mar 2017 R T | peak<earch
Mkr1 2.43451 GHz
Ref 16 dBm Atten 20 dB .28 dBm
Peak Meas Tools *
Log
10 L
dB/ Next Peak
Offst
10.7
dB _
Next Pk Right
Next Pk Left
M1 52
S3 FC Min Search
AA
Pk-Pk Search
Center 2.437 GHz Span 60 MHz 1""'0?;9
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Data rate: MCS4 Channel Frequency: 2437 MHz
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i Agilent  14:08:15 28 Mar 2017 R T Peak Search
Mkr1 2.44951 GHz
Ref 16 dBm Atten 20 dB 6.949 dBm
Peak Meas Tools *
Log
10
dB/ : Next Peak
Offst
10.7
dB )
Next Pk Right
Next Pk Left
M1 52
ity
53 FC Min Search
AA
Pk-Pk Search
Center 2.452 GHz Span 60 MHz 1""'0?;9
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Data rate: MCS4 Channel Frequency: 2452 MHz
i Agilent  14:00:58 28 Mar 2017 R T | peak<earch
Mkr1 2.41951 GHz
Ref 16 dBm Atten 20 dB -3.823 dBm
Peak Meas Tools *
Log
10 s
dB/ Next Peak
Offst
10.7
dB _
Next Pk Right
Next Pk Left
M1 52
53 FC Min Search
AA
Pk-Pk Search
Center 2.422 GHz Span 60 MHz 1""'0?;9
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Data rate: MCS7 Channel Frequency: 2422 MHz
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i Agilent  14:05:18 28 Mar 2017 R T Peak Search
Mkr1 2.43451 GHz
Ref 16 dBm Atten 20 dB -3.98 dBm
Peak Meas Tools *
Log
10 .
dB/ Next Peak
Offst
10.7
dB )
Next Pk Right
Next Pk Left
M1 52
53 FC Min Search
AA
Pk-Pk Search
Center 2.437 GHz Span 60 MHz 1""'0?;9
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Data rate: MCS7 Channel Frequency: 2437 MHz
i Agilent  14:09:54 28 Mar 2017 R T Peak Search
Mkr1 2.44951 GHz
Ref 16 dBm Atten 20 dB 5.709 dBm
Peak Meas Tools *
Log
10
dB/ 5 Next Peak
Offst
10.7
dB :
Next Pk Right
Next Pk Left
M1 52
53 FC Min Search
AA
Pk-Pk Search
Center 2.452 GHz Span 60 MHz 1""'0?23‘
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Data rate: MCS7 Channel Frequency: 2452 MHz
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Chain 0

AT

Attenuator (10dB) + cable loss (0.7dB) =10.7dB Considered in the test result

UVRheinland®

IEEE802.11n_MIMO_HT20
Channel Limit
Data Rate Measure & Total PSD
(Mbps) Frequency PSD (dBm) Add 10*10g(2) (dBm) (dBm)
(MH2z)
2412 -1.11 3.01 1.9 8
MCS8 2437 -1.63 3.01 1.38 8
2462 -1.75 3.01 1.26 8
2412 -1.00 3.01 2.01 8
MCS12 2437 -1.41 3.01 1.6 8
2462 -1.12 3.01 1.89 8
2412 -2.62 3.01 0.39 8
MCS15 2437 -3.1 3.01 -0.09 8
2462 -2.94 3.01 0.07 8
2 Agilent  10:57:41 28 Mar 2017 R T Peak Search
Mkr1 2.410736 GHz
Ref 16 dBm Atten 20 dB 1.115 dBm
Peak Meas Tools +
Log
10 1
dB/ Next Peak
Offst
10.7
dB
Next Pk Right
Next Pk Left
M1 S2
53 FC Min Search
AA
Pk-Pk Search
Center 2.412 GHz Span 25 MHz More
#Res BW 100 kHz SVBW 300 kHz  Sweep 9.9 ms (1000 pts) LT

Channel Frequency: 2412 MHz

Data rate: MCS8

Test Report No.: 19660294 001

Date: 21.03.2017
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i Agilent  10:62:49 28 Mar 2017 R T | peak Search
Mkr1 2.435736 GHz
Ref 16 dBm Atten 20 dB -1.637 dBm
Peak Meas Tools *
Log
10 1
dB/ Next Peak
Offst dedillo
10.7 s —
dB )
Next Pk Right
Next Pk Left
M1 52
53 FC Min Search
AA
Pk-Pk Search
Center 2.437 GHz Span 25 MHz 1""'0?;9
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Data rate: MCS8 Channel Frequency: 2437 MHz
i Agilent  10:51:49 28 Mar 2017 R T | peak Search
Mkr1 2.460761 GHz
Ref 16 dBm Atten 20 dB -1.759 dBm
Peak Meas Tools *
Log
10 1
dB/ Next Peak
Offst
10.7
dB _
Next Pk Right
Next Pk Left
M1 52
53 FC Min Search
AA
Pk-Pk Search
Center 2.462 GHz Span 25 MHz 1""'0?;9
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Data rate: MCS8 Channel Frequency: 2452 MHz
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S Agilent  10:68:40 28 Mar 2017 R T | peak Search
Mkr1 2.413239 GHz
Ref 16 dBm Atten 20 dB -1.003 dBm
Peak Meas Tools *
Log
10 1
dB/ Next Peak
Offst
10.7
dB )
Next Pk Right
Next Pk Left
M1 52
53 FC Min Search
AA
Pk-Pk Search
Center 2.412 GHz Span 25 MHz 1""'0?;9
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Data rate: MCS12 Channel Frequency: 2412 MHz
i Agilent  10:63:58 28 Mar 2017 R T | peak Search
Mkr1 2.438239 GHz
Ref 16 dBm Atten 20 dB 1.417 dBm
Peak Meas Tools *
Log
10 1
dB/ Next Peak
Offst
10.7
dB _
Next Pk Right
Next Pk Left
M1 52
S3 FC Min Search
AA
Pk-Pk Search
Center 2.437 GHz Span 25 MHz 1""'0?;9
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Data rate: MCS12 Channel Frequency: 2437 MHz
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i Agilent

10:50:17 28 Mar 2017

A TUVRheinland®

R T

Trace/View
Mkr1 2.463264 GHz
Ref 16 dBm Atten 20 dB 1.121 dBm
Trace
Peak
1 2 3
Log
10 1
db/ Clear Write
Offst
10.7
dB
Max Hold
Min Hold
M1 52
S3 FC View
AA
Blank
Center 2.462 GHz Span 25 MHz 1""'0?;9
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)

Data rate: MCS12

i Agilent

11:00:26 28 Mar 2017

Channel Frequency: 2462 MHz

R T Peak Search

Mkr1 2.413239 GHz
Ref 16 dBm Atten 20 dB -2.626 dBm
Peak Meas Tools *
Log
10
dB/ Next Peak
Offst
10.7
dB
Next Pk Right
Next Pk Left
M1 52
53 FC Min Search
AA
Pk-Pk Search
Center 2.412 GHz Span 25 MHz 1""'0?;9
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)

Data rate: MCS15

Channel Frequency: 2412 MHz

Test Report No.: 19660294 001
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i Agilent  10:86:22 28 Mar 2017 R T s
Mkr1 2.435736 GHz

Ref 16 dBm Atten 20 dB -3.1 dBm

Peak Meas Tools *

Log

10

dB/ Next Peak
Offst
10.7
dB
Next Pk Right

24

Next Pk Left
M1 52
53 FC Min Search
AA
Pk-Pk Search
Center 2.437 GHz Span 25 MHz 1""'0?;9
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Data rate: MCS15 Channel Frequency: 2437 MHz
i Agilent  10:49:12 28 Mar 2017 R T | peak Search
Mkr1 2.463264 GHz
Ref 16 dBm Atten 20 dB -2.948 dBm
Peak Meas Tools *
Log
10 1
dB/ Next Peak
Offst MWMW
10.7 —_—
dB _
Next Pk Right
Next Pk Left
M1 52
S3 FC Min Search
AA
Pk-Pk Search
Center 2.462 GHz Span 25 MHz 1""'0?;9
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Data rate: MCS15 Channel Frequency: 2462 MHz
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A TUVRheinland®

Chain 1
IEEE802.11n_MIMO_HT20
Data Rate F?ehatjnennecl Total PSD Measure & Total PSD (Ialénn:()
(Mbps) quency (dBm) Add 10*l0g(2) (dBm)
(MH2z)
2412 -1.22 3.01 1.79 8
MCS8 2437 -0.34 3.01 2.67 8
2462 -1.80 3.01 1.21 8
2412 -1.45 3.01 1.56 8
MCS12 2437 -0.08 3.01 2.93 8
2462 -1.60 3.01 1.41 8
2412 -3.67 3.01 -0.66 8
MCS15 2437 -3.27 3.01 -0.26 8
2462 -3.96 3.01 -0.95 8
i Agilent  10:00:32 28 Mar 2017 R T | peakSearch
Mkr1 2.410736 GHz
Ref 16 dBm Atten 20 dB -1.226 dBm
Peak Meas Tools *
Log
10 1
dB/ Next Peak
Offst
10.7
dB
Next Pk Right
w Next Pk Left
M1 S2
53 FC Min Search
AA
Pk-Pk Search
Center 2.412 GHz Span 25 MHz 1""'6?59
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)

Data rate: MCS8

Channel Frequency: 2412 MHz

Test Report No.: 19660294 001

Date: 21.03.2017
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S Agilent  09:46:14 28 Mar 2017 R T | peak Search
Mkr1 2.438239 GHz
Ref 16 dBm Atten 20 dB 40.345 dBm
Peak Meas Tools *
Log
10 1
dB/ MMM Next Peak
Offst
10.7 s —
dB )
Next Pk Right
Next Pk Left
M1 52
53 FC Min Search
AA
Pk-Pk Search
Center 2.437 GHz Span 25 MHz 1""'0?;9
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Data rate: MCS8 Channel Frequency: 2437 MHz
i Agilent  09:35:51 28 Mar 2017 R T | peak Search
Mkr1 2.463239 GHz
Ref 16 dBm Atten 20 dB -1.801 dBm
Peak Meas Tools *
Log
10
dB/ Next Peak
Offst
10.7
dB
Next Pk Right
Next Pk Left
M1 52
53 FC Min Search
AA
Pk-Pk Search
Center 2.462 GHz Span 25 MHz 1""'0?;9
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Data rate: MCS8 Channel Frequency: 2452 MHz
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S Agilent  10:01:20 28 Mar 2017 R T | peak Search
Mkr1 2.413239 GHz
Ref 16 dBm Atten 20 dB -1.45 dBm
Peak Meas Tools *
Log —_—
10 1
an! W&w Next Peak
Offst
10.7 s —
dB )
Next Pk Right
W/ Next Pk Left
M1 52
53 FC Min Search
AA
Pk-Pk Search
Center 2.412 GHz Span 25 MHz 1""'0?;9
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Data rate: MCS12 Channel Frequency: 2412 MHz
Mkr1 2.438214 GHz
Ref 16 dBm Atten 20 dB {0.084 dBm
Peak Meas Tools *
Log
10 -
dB/ Next Peak
Offst
10.7
dB _
WM Next Pk Right
Next Pk Left
M1 52
S3 FC Min Search
AA
Pk-Pk Search
Center 2.437 GHz Span 25 MHz 1""'0?;9
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Data rate: MCS12 Channel Frequency: 2437 MHz
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i Agilent  09:37:20 28 Mar 2017 R T | peak Search
Mkr1 2.463239 GHz
Ref 16 dBm Atten 20 dB -1.602 dBm
Peak Meas Tools *
Log
10
dB/ Next Peak
Offst
10.7
dB
Next Pk Right
Next Pk Left
M1 52
53 FC Min Search
AA
Pk-Pk Search
Center 2.462 GHz Span 25 MHz 1""'0?;9
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Data rate: MCS12 Channel Frequency: 2462 MHz
Mkr1 2.413239 GHz
Ref 16 dBm Atten 20 dB -3.674 dBm
Peak Meas Tools *
Log
10
dB/ Next Peak
Offst
10.7
dB
Next Pk Right
Next Pk Left
M1 52
53 FC Min Search
AA
Pk-Pk Search
Center 2.412 GHz Span 25 MHz 1""'0?;9
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Data rate: MCS15 Channel Frequency: 2412 MHz
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i Agilent  09:39:20 28 Mar 2017 R T | peak Search
Mkr1 2.438239 GHz
Ref 16 dBm Atten 20 dB -3.279 dBm
Peak Meas Tools *
Log
10
dB/ Next Peak
Offst
10.7
dB
Next Pk Right
Next Pk Left
M1 52
53 FC Min Search
AA
Pk-Pk Search
Center 2.437 GHz Span 25 MHz 1""'0?;9
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Data rate: MCS15 Channel Frequency: 2437 MHz
i Agilent  09:38:19 28 Mar 2017 R T | peak Search
Mkr1 2.463239 GHz
Ref 16 dBm Atten 20 dB -3.962 dBm
Peak Meas Tools *
Log
10
dB/ Next Peak
Offst
10.7
dB
Next Pk Right
Next Pk Left
M1 52
53 FC Min Search
AA
Pk-Pk Search
Center 2.462 GHz Span 25 MHz 1""'0?;9
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Data rate: MCS15 Channel Frequency: 2462 MHz
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Test Result: Bluetooth LE

Attenuator (10dB) + cable loss (1.8dB) = 11.80dB Considered in the test result

Channel .
Frequency Total PSD Limit
dBm dBm
o) (@Bm) | (dBm)
2402 6.60 8.00
2437 6.09 8.00
2480 5.79 8.00
Spectrum :%:'
Ref Level 23.00 dém  Offset 11.80 db @ RBW 100 kHz
Att 30 dB SWT 19 ps @ VBW 300 kHz  Mode Auto FFT
@ 1Pk May
20 dem mM1[1] 6.60 dBm
2.402247500 GHz
10 dBm e
\,____._.f—-__.‘w/'—\\
0 dem
-10 dBm
-20 dBm
[ T L]
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.402 GHz 2000 pts Span 2.0 MHz
i Measuring... QHRRRRNND G it
Date: 22 MAR 2017 165728

Channel Frequency: 2402 MHz
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Spectrum n%:

Ref Level 23.00 dem Offset 11.80 dB & RBW 100 kHz

Att 30de SWT 19 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max

=0 dem Mi[1] 6.09 dBm
2.440242500 GHz

10 dem i
\_r—-—'——‘—"“"—ﬂ_—../!\
0 dém

-10dem

-20dem

| |
-30dem

-40 dBm

-50dem

-60 dBm

-70dem

CF 2.44 GHz 2000 pts Span 2.0 MHz

H Measuring... EURRRENED GG zzi:?éin_;z y
256+ i

Date:22MAR 2017 16:56:50

Channel Frequency: 2440 MHz

Spectrum n%:'

Ref Level 23.00 dBm Offset 11.80 dB & RBW 100 kHz

Att 30de SWT 19 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max

20 dem M1[1] 5.79 dBm
2.480247500 GHz

10 dBm oL
\f——'—'_"_—ﬁ‘-x.—..,/!\
0 dBm

-10dem

-20dem

|
-30dem

-40 dBm

-50dem

-60 dBm

-70dem

CF 2.48 GHz 2000 pts

Span 2.0 MHz

H Measuring... URRRENED GG 2aha y
56: A

Date:22MAR 2017 16:56:15

Channel Frequency: 2480 MHz
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DTS Bandwidth

Result Pass
Test Specification FCC Part 15 Section 15.247 (a) (2)

Detector Function Peak

Requirement The minimum 6 dB bandwidth shall be at least 500 kHz/0.5MHz.

Test Method:

EUT 10dB Attenuator Spectrum Analyzer

Test Result:

Attenuator (10dB) + cable loss (0.8dB) = 10.8 dB Considered in the test result

IEEE802.11b
Data Rate F(r:ehqaunennecly 6 dB Bandwidth 99% OBW

(Mbps) (MHz) (MHz) (MHz)
2412 10.07 14.50

1 2437 10.07 14.54

2462 10.07 14.58

2412 11.04 14.58

11 2437 11.06 14.45
2462 11.04 14.58

Note: Worst case results are reported
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6dB

Spectrum

A TUVRheinland®

=)

Ref Level 20.00 dBm
Att 25 dB

Offset 10.80 dB & RBW 100 kHz

SWT

19 ps @ VBW 300 kHz

Mode Auto FFT

@ 1Pk Max

10 dem

M3[1] -0.50 dBm

2.4170130 GHz

M2
0 dBém

S W I N N

Tt

M1[1] 5.37 dBm

M'3 2.4114880 GHz

/'w

= m

N

W
-20 dBm

e

W/

-30dBm

-40 dBm

-50 dBm

-60 dBm

-70dBm

CF 2.412 GHz

1000 pts Span 15.0 MHz

Marker
Type | Ref | Trc |

¥-value

Y-value | _Function | Function Result

rM1 1
r2 1
M3 1

2.411488 GHz
2.406948 GHz
2.417013 GHz

5.37 dBm
-0.64 dBm
-0.50 dBm

j

23.03.2017

] Measuring... 08:53:58

OR[N

Date:23MAR 2017 08:53:58

Data Rate: 1 Mbps

y

Channel frequency: 2412 MHz

Spectrum n%:'
Ref Level 20.00 dém Offset 10.80 dB & RBW 100 kHz
Att 25de SWT 19 ps @ VYBW 300 kHz  Mode Auto FFT
@ 1Pk Max
M2[1] -9.47 dBm
4 2.4319530 GHz
10 dem M1[1] -3.42 dBm
2.4364830 GHz
0 dBm 11
r2
. /Mri [T T NN S . W S ,\
Bm v Ny
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70dem
GCF 2.437 GHz 1000 pts Span 15.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | _Function Function Result |
r1 1 2.436483 GHz -3.42 dBm
M2 1 2.431953 GHz -9.47 dBm
M3 1 2.442018 GHz -9.28 dBm
} [ ] Measuring...  @UCLERLLD WG st i

Date:23MAR 2017 08:46:52

Data Rate: 1 Mbps

Channel frequency: 2437 MHz
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Spectrum

A TUVRheinland®

=)

Ref Level 20.00 dBm
Att 25 dB

Offset 10.60 d
SWT 19 p

B & RBW 100 kHz

s @ YBW 3200 kHz Mode Auto FFT

@ 1Pk Max

10 dem

M3[1] -9.41 dBm

2.4670180 GHz

0 dBém

M1[1] -3.65 dBm

2.4614830 GHz

foadi]

-10dBm

Ao S (W W O

Mz
kA
/IW

Bm

N\W/ i

-30dem

-40 dBm

-50 dBm

-60 dBm

-70dBm

CF 2.462 GHz

1000 pts Span 15.0 MHz

Marker

Type \ Ref | Trc \ ¥-value

| Y-value \ Function | Function Result

rM1 1
r2 1
M3 1

2.461483 GHz
2.456953 GHz
2467018 GHz

-3.65 dBm
-9.76 dBm
-9.41 dBm

j

23.03.2017

l

Measuring...

CRERERED

Date:23MAR 2017 08:49:227

Data Rate: 1 Mbps

Spectrum

08:49:27

s

Channel frequency: 2462 MHz

=)

Ref Level 20.00 dBm
Att 25 dB

Offset 10.80 db
SWT 19 ps

@ RBW 100 kHz

@ YBW 300 kHz  Mode Auto FFT

@ 1Pk Max

10 dem

M3[1] -0.18 dBm

2.4176930 GHz

2
0 dBm

M1[1] 6.11 dBm

2‘\?114330 GHz

-10 dBm

Mw

-20dBm

-30dBm

-40 dBm

-50 dBm

-60 dBm

-70dBm

CF 2.412 GHz

1000 pts Span 15.0 MHz

Marker

Type \ Ref | Trc \ ¥-value
1

Y-value \ Function

Function Result

rM1
r2
M3

2.411438 GHz
2.406653 GHz
2.417693 GHz

1
1

6.11 dBm
0.32 dBrm
-0.18 dBm

j

Measuring... 23.03.2017

l

R i

Date:23MAR 2017 09:02:28

Data Rate: 11 Mbps

09:02:28

y

Channel frequencies: 2412 MHz
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A TUVRheinland®

Spectrum :%:
Ref Level 20.00 dem  Offset 10.80 dB & RBW 100 kHz
Att 25 de SWT 19 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max
M2[1] -9.60 dBm
2.4316380 GHz
10 dBm M1[1] -3.12 dBm
1 2.4364380 GHz
0 dBém
Mz WWWWW M3
h LY L] T
-10 dBm L‘Vw
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.437 GHz 1000 pts Span 15.0 MHz
Marker
Type \ Ref | Trc \ ¥-value | Y-value \ Function | Function Result
M1 1 2.436438 GHz -3.12 dBm
r2 1 2.431638 GHz -9.60 dBm
M3 1 2.442693 GHz -9.43 dBm

J

[

] Measuring...

Date:23MAR 2017 09:13:49

Data Rate: 11 Mbps

CRRREREN W e

Channel frequency: 2437 MHz

Spectrum n%:'
Ref Level 20,00 dBm Offset 10.80 dB & RBW 100 kHz
Att 25 de SWT 19 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max
M1[1] -2.87 dBm
2.4614380 GHz
10 dem m2r1] -8.69 dBm
M1 2.4566530 GHz
0 dBém
M2 WWWWW M3
[ s |
-10 dem T ] Ve, X "—M
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.462 GHz 1000 pts Span 15.0 MHz
Marker
Type | Ref | Trc X-value | Y-value | _Function | Function Result
M1 1 2.461438 GHz -2.87 dBm
M2 1 2.456653 GHz -8.69 dBm
M3 1 2.467693 GHz -9.13 dBm

j

] Measuring...

Date:23MAR 2017 09:10:10

Data Rate: 11 Mbps

e e

Channel frequency: 2462 MHz
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OoBW

Spectrum n%:'

Ref Level 20,00 dBm Offset 10.80 dB & RBW 100 kHz

att 25d8 SWT 3789 ps @ YBW 300 kHz  Mode Auto FFT
@ 1Pk Max
M1[1] 5.54 dBm
2.4109870 GHz
10 dBm o Occ Bw 14507959479 MHz
o dam URMW JLI by

A M
-10dBm

-20dem “/‘/ \Kq
-30dBm

-40 dBm

\ﬁ L

-60 dBm

-70 dBm

CF 2.412 GHz 691 pts Span 25.0 MHz
i Measuring.- WLNLLLLND 00 Tmmn

Date:23MAR 2017 08:38:06

Data Rate: 1 Mbps Channel frequency: 2412 MHz

Spectrum n%:'

Ref Level 20,00 dBm Offset 10,80 dB & RBW 100 kHz

Att 25de SWT 37.9 ps @ YBW 300 kHz  Mode Auto FFT
@ 1Pk Max
M1[1] -3.67 dBm
2.4359870 GHz
10 dBm Occ Bw 14.544138929 MHz
0 dBrm frtt
) u LWMM P
10 dBm g

-20 dBm
-20dBm e T
-40 dBm )v/ ]M

-60 dBm

-70dBm

GCF 2.437 GHz 691 pts Span 25.0 MHz

][ Measuring... GURCRRCED 6 236?;?&270-32 y
b 4

Date:23MAR 2017 08:37:06

Data Rate: 1 Mbps Channel frequency: 2437 MHz
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Spectrum :%:

Ref Level 20.00 dBm  Offset 10.80 dBb & RBW 100 kHz

Att 25dE SWT 379 ps @ VBW 300 kHz  Mode Auta FFT
@ 1Pk Max
M1[1] -3.66 dBm
2.4629770 GHz
10 dBm Occ Bw 14.580318379 MHz
0 dém frtt
10 dem 1 LU“JJ‘”JLM MMJLJL.J.J I

-20dem
-30 dBm )‘/u ’\1
-40 dBm

m \-1/\\;"‘—\'\&)

-60 dBm

-70 dBm

CF 2.462 GHz 691 pts Span 25.0 MHz
) T T

Date:23MAR 2017 08:36:36

Data Rate: 1 Mbps Channel frequency: 2462 MHz

Spectrum n%:'

Ref Level 20,00 dBm Offset 10.80 dB & RBW 100 kHz

Att 25 dB SWT 37.9 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max
M1[1] 5.20 dBm
2.4110550 GHz
10 dBm W1 Occ Bw 14.580000000 MHz
o WW“MMW.

T g
-20 dBem '/J//ﬂ/- MM\\\
-30 dem

%““W“”“M/ﬁ M\M’““‘"“w i

-50 dBm

-60 dBm

-70dBm

CF 2.412 GHz 1000 pts Span 30.0 MHz

][ Measuring... WUERERLED WG s y
:50: %

Date:23MAR 2017 08:59:229

Data Rate: 11 Mbps Channel frequencies: 2412 MHz
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Spectrum :%:

Ref Level 20.00 dBm  Offset 10.80 dBb & RBW 100 kHz

Att 25 de SWT 37.9 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max
M1[1] -3.29 dBm
2.4364380 GHz
10 dBm Occ Bw 14.450000000 MHz
0 dém 141

-10 dBm WMMM

-20dem /}«r“ W\
-30dem / \
-40 dBm

SRR St

-60 dBm
-70dBm
CF 2.437 GHz 1000 pts Span 25.0 MHz
J [ Measuring... EURRRENED GG zsﬂgf.lz;,n:g y

Date:23MAR 2017 09:15:41

Data Rate: 11 Mbps Channel frequency: 2437 MHz

Spectrum n%:'

Ref Level 20,00 dBm Offset 10.80 dB & RBW 100 kHz
Att 25 de SWT 37.9 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max

mM1[1] -4.16 dBm
2.4624950 GHz
10 dem Occ Bw 14.580000000 MHz

0 dBm

WL

e MMW

-10dem

B
P

-20dem

-30dem

-40 dBm / \
-50dem

-60 dBm

-70dem

CF 2.462 GHz 1000 pts Span 30.0 MHz

H Measuring... [ RRRRERN 6 23032017 y

Date:23MAR 2017 09:06:08

Data Rate: 11 Mbps Channel frequency: 2462 MHz
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Attenuator (10dB) + cable loss (1.8dB) = 11.8dB Considered in the test result

6dB

IEEE802.119g
Data Rate Channel 6d8B 99% OBW
(Mbps) Frequency Bandwidth (MHz)
P (MHz) (MHz)
2412 15.11 16.23
6 2437 15.05 16.44
2462 15.08 16.23
2412 16.35 16.25
24 2437 16.31 16.34
2462 16.28 16.27
2412 16.35 16.26
54 2437 16.30 16.27
2462 16.02 16.26
Spectrum [%]
Ref Level 19.00 dBm Offset 11.80 dB & RBW 100 kHz
Att 25de SWT 37,9 ps @ YBW 300 kHz  Mode Auto FFT
@ 1Pk Max
M3[1] -6.69 dBm
10 dBm 2.41954500 GHz
M1[1] 0.00 dBm
o dam . — e S — 2.4;072500 GHz
. hMMMMW h ’\..J\»I\J‘-M«» MM"L’”M“
poe. :
“30 dem
-40 dem
-50 dBm
-60 dem
-70 dBm
CF 2.412 GHz 2000 pts Span 20.0 MHz
Marker
Type \ Ref | Trc \ ¥-value | Y-value \ Function | Function Result
M1 1 2.410725 GHz 0.00 dBrm
M2 1 2.404435 GHz -6.28 dBm
M3 1 2.419545 GHz -6.69 dBm

j

l

Date:22MAR 2017 13:1523

Data Rate: 6 Mbps

22.03.2017

13523

Measuring...

R i

Channel frequencies: 2412 MHz

Test Report No.: 19660294 001

Date: 21.03.2017
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Ref Level 13.00 dBm
Att 25 dB

Offset 11.50 dB & RBW 100 kHz

SWT

37.9 ps @ VBW 300 kHz

Mode Auto FFT

@ 1Pk Max

10 dem

M3[1]

0 dem T

et

M1[1]

sl

0.77 dBm
244451700 GHz
5.34 dBm
2.48572500 GHz

aan g il
et

AMMJL""'M\NRM ]

]

-10dem
o

-20 dBm

ey

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70dBm

CF 2.437 GHz

2000 pts

Span 20.0 MHz

Marker

¥-value

Y-value \ Function |

Function Result

Type \ Ref | Trc \
M1 1
r2
M3

1
1

2.435725 GHz
2.429467 GHz
2.444517 GHz

5.34 dBm
0.54 dBr
0.77 dBm

j

] Measuring...

Date:22MAR 2017 13:51:45

Data Rate: 6 Mbp

Spectrum

S

22.03.2017
13:51:45

Channel frequencies: 2437 MHz

(=)

Ref Level 12,00 dBm
Att 25 dB

Offset 11.80 dB & RBW 100 kHz

SWT

37.9 ps @ YBW 300 kHz

Mode Auto FFT

@ 1Pk Max

10 dBm

m2[1]

0 dBm

i mM1[1]

-5.51 dBm
2.45444900 GHz
0.21 dBm
2.46072500 GHz

N

JWJWWM

[V\W”\-{W

-10 der/

-30 dBm

“kw

-40 dBm

-50dem

-60 dBm

-70dem

GF 2.462 GHz

2000 pts

Span 20.0 MHz

Marker

X-value

¥-value | _Function

Function Result |

Type | Ref | Trc |
r1 1
M2
M3

1
1

2.460725 GHz
2.454449 GHz
2.469533 GHz

0.21 dBm
-5.51 dBm
-5.70 dBm

j

] Measuring...

Date: 22 MAR 2017 14:04:24

Data Rate: 6 Mbps

22.03.2017
1490423

R e

Channel frequencies: 2462 MHz
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Spectrum n%:

Ref Level 13.00 dBm  Offset 11.80 dBb & RBW 100 kHz

Att 25 de SWT 37.9 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max
M3[1] -6.48 dBm
10 dBem 2.42019500 GHz
1 m1[1] -0.22 dBm
2.41072500 GH
0 dBm . 2 2

-10 dem &WWMM WMWW“{
-20 dg \’\
30 dBm \I‘V\'\/\’"

-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.412 GHz 2000 pts Span 20.0 MHz
Marker
Type \ Ref | Trc \ ¥-value | Y-value \ Function | Function Result

M1 1 2.410725 GHz -0.22 dBm

r2 1 2.403845 GHz -6.37 dBm

M3 1 2.420195 GHz -6.48 dBm

) | Meaurna. WD B0 e

Date:22MAR 2017 13:18:56

Data Rate: 24 Mbps Channel frequencies: 2412 MHz
Spectrum n%:'
Ref Level 13.00 dBm Offset 11.80 dB & RBW 100 kHz
Att 25d8  SWT  37.9 ps @ VBW 300 kHz  Mode Auto FFT
@ 1Pk Max

M2[1] -2.28 dBm
10 dBm - 2.42885915 GHz
Mi[1] 3.93 dBm
0 dam—4 NI e | ot ot i 2.43542500 GHz
I (v i «www‘
-10dem L\‘\“’\N‘
-30 dBm
-40 dBm
-50 dBm
-60 dBm
=70 dBm
CF 2.437 GHz 2000 pts Span 20.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result
M1 1 2435725 GHz 3.93 dBm
Mz 1 2.4286591 GHz -2.26 dBm
M3 1 2.4451698 GHz -2.46 dBm
i | Measuring.. WRALLLLLL WO ham
Date:22MAR 2017 134927
Data Rate: 24 Mbps Channel frequencies: 2437 MHz
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Ref Level 13.00 dBm
Att 25 dB

Offset 11.50 dB & RBW 100 kHz
SWT 37.9 ps @ VBW 300 kHz

Mode Auto FFT

@ 1Pk Max

10 dem

M3[1] -6.11 dBm

2.47013900 GHz

M1
0 dBm

M1[1] -0.12 dBm

246072500 GHz

[ WWMM

-10dem

WMWM Mf’

3
)

\

;i??ﬂ
430 dBm

-40 dBm

-50 dBm

-60 dBm

-70dBm

CF 2.462 GHz

2000 pts

Span 20.0 MHz

Marker

Type \ Ref | Trc \ ¥-value | Y-value

\ Function | Function Result

rM1 1
r2 1
M3 1

2.460725 GHz
2.453859 GHz
2.470139 GHz

-0.12 dBm
-6.22 dBm
-6.11 dBm

j

] Measuring... 22.03.2017

Date:22MAR 2017 14:06:05

Data Rate: 24 Mbps

Spectrum

14:06:05

s

Channel frequencies: 2462 MHz

=)

Ref Level 13.00 dBm
Att 25 dB

Offset 11.80 dB & RBW 100 kHz
SWT 37.9 ps @ VBW 300 kHz

Mode Auto FFT

@ 1Pk Max

10 dem

M3[1] -6.05 dBm

242017500 GHz

M1
0 dem—g

M1[1] -0.03 dBm

2.41072500 GHz

X WWNJWWVM’\

-10dem

3

-20dB

!

0dBm

M

-40 dBm

-50 dBm

-60 dBm

-70dBm

CF 2.412 GHz

2000 pts

Span 20.0 MHz

Marker

Type | Ref | Trc X-value | Y-value |

Function | Function Result

rM1 1
r2 1
M3 1

2.410725 GHz
2.403825 GHz
2.420175 GHz

-0.03 dBm
-6.13 dBm
-6.05 dBm

j

] Measuring... 22.03.2017

Date:22 MAR 2017 13:224:09

Data Rate: 54 Mbps

13:24:00

y

Channel frequencies: 2412 MHz
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Ref Level 13.00 dBm
Att 25 dB

Offset 11.50 dB & RBW 100 kHz
SWT 37.9 ps @ VBW 300 kHz

Mode Auto FFT

@ 1Pk Max

10 dem

M3[1]

1

0 dBm—# Ko

M1[1]

Bl

-4.70 dBm
244513500 GHz
1.41 dBm
243572500 GHz

-10dem

LA FU R Ry

b,

-30 dBm

T

-40 dBm

-50 dBm

-60 dBm

-70dBm

CF 2.437 GHz

2000 pts

Span 20.0 MHz

Marker

Type \ Ref | Trc \ ¥-value | Y-value

\ Function |

Function Result

rM1 1
r2 1
M3 1

2.435725 GHz
2.428835 GHz
2.445135 GHz

1.41 dBm
-4.71 dBm
-4.70 dBm

j

] Measuring...

Date:22MAR 2017 13:46:25

Data Rate: 54 Mbps

Spectrum

22.03.2017
13:46:25 7

Channel frequencies: 2437MHz

(=)

Ref Level 12,00 dBm
Att 25 dB

Offset 11.80 dB & RBW 100 kHz
SWT 37.9 ps @ YBW 300 kHz

Mode Auto FFT

@ 1Pk Max

10 dBm

ma[1]

M1
0 dem T

mM1[1]

-5.95 dBm
2.47012900 GHz
0.05 dBm

-10dBm

e ik AR S s

2.46072500 GHz
3

-20dB

)

0dem

P,

-40 dBm

-50dem

-60 dBm

-70dem

GF 2.462 GHz

2000 pts

Span 20.0 MHz

Marker

Type | Ref | Trc | X-value | ¥-value |

Function

Function Result |

r1 1
2 1
M3 1

2.460725 GHz
2.454109 GHz
2.470129 GHz

0.05 dBm
-£.97 dBm
-5.95 dBm

j

Date: 22 MAR 2017 14:07:44

Data Rate: 54 Mbps

Measuring...

R e

22.03.2017

10744

Channel frequencies: 2472 MHz

Test Report No.:
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Spectrum n%:'

Ref Level 13.00 dBm Offset 11.80 dB & RBW 100 kHz

Att 25de SWT 379 ps @ VBW 300 kHz  Mode auto FFT
@ 1Pk Max
M1[1] 0.11 dBm
2.41325500 GHz
10 dBm Occ Bw 16.230000000 MHz
M1
0 dem T

:
%
%

e o P
e !

-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.412 GHz 2000 pts Span 20.0 MHz
J [ Measuring... @URRRRRED 6 Zzi“"fél’,l:g //

Date:22 MAR 2017 14:57:05

Data Rate: 6 Mbps Channel frequencies: 2412 MHz

Spectrum n%:'

Ref Level 13.00 dBm Offset 11.80 dB & RBW 100 kHz

Att 25 dB SWT 37.9 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max
M1[1] 0.56 dBm
2.43643500 GHz
10 dém Occ Bw 16.440000000 MHz
K1
O dam dbins arsnfldnondlonit, | oot o, Ln
' TFLV e W g Ll 2
-10dBm M
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.437 GHz 2000 pts Span 20.0 MHz
i | Measuring...  @UNNRRAND W60 v
Date:22MAR .2017 14:45:00
Data Rate: 6 Mbps Channel frequencies: 2437 MHz

Test Report No.: 19660294 001 Date: 21.03.2017 Page 86 of 172



A TUVRheinland®

www.tuv.com

Spectrum :%:

Ref Level 13.00 dBm  Offset 11.80 dBb & RBW 100 kHz

Att 25 de SWT 37.9 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max
M1[1] -28.80 dBm
2.45200000 GHz
10 dBm Occ Bw 16.230000000 MHz
o dem _n,/w' \M.;'u
-10dBm E

e <

-40 dBm
-50 dBm
-60 dBm
-70dBm
CF 2.462 GHz 2000 pts Span 20.0 MHz
J [ Measuring... EURRRENED GG e y

Date:22MAR 2017 14:35:30

Data Rate: 6 Mbps Channel frequencies: 2462 MHz

Spectrum n%:'

Ref Level 13.00 dBm Offset 11.80 dB & RBW 100 kHz

Att 25 de SWT 37.9 ps @ YBW 300 kHz  Mode Auto FFT
@ 1Pk Max
M1[1] 0.04 dBm
2.41324500 GHz
10 dBm Occ Bw 16.250000000 MHz
r1
0 dem X

s |
e =

[
5T

-40 dBm
-50 dBm
-60 dBm
-70dBm
CF 2.412 GHz 2000 pts Span 20.0 %

H Measuring... URRRENED GG bl y

Date:22 MAR 2017 14:56:24

Data Rate: 24 Mbps Channel frequencies: 2412 MHz
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Spectrum :%:
Ref Level 19.00 dem  Offset 11.50 dB @ RBW 100 kHz
Att 25dB  SWT  37.0ps @ VBW 300 kHz  Mode Auta FFT
@ 1Pk Max
M1[1] 1.90 dBm
2.43643500 GHz
10 dern Occ Bw 16.340000000 MHz
M1
0 B A PRI YY W AN SN BTN, WY S,
L P v A T WMT
-10dBm %Lm
20 dBm 4
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.437 GHz 2000 pts Span 20.0 MHz
i Measuring... QUANRRNND G iy
Date:22MAR 2017 14:46:06
Data Rate: 24 Mbps Channel frequencies: 2437 MHz

Spectrum n%:'

Ref Level 13,00 dBm Offset 11,80 dBé @ RBW 100 kHz

Att 25de SWT  37.9ps @ VBW 300 kHz  Mode auto FFT
@ 1Pk Max
M1[1] -29.81 dBm
2.45200000 GHz
10 dBm Occ Bw 16.270000000 MHz
0 dBm

el AT | TR o

[ Y

-10 dBm

-20 dB

R

0 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

GF 2.462 GHz 2000 pts Span 20.0 MHz

][ ] Measuring... GORRRRCED 6 Zzi?‘?é“;ﬂ.g y
i 4

Date: 22 MAR 2017 14:34:33

Data Rate: 24 Mbps Channel frequencies: 2462 MHz
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Spectrum :%:

Ref Level 13.00 dBm  Offset 11.80 dBb & RBW 100 kHz

Att 25de SWT 379 ps @ VBW 300 kHz  Mode Auto FFT
@ 1Pk May
M1[1] 0.32 dBm
2.41072500 GHz
10 dBm Occ Bw 16.260000000 MHz
M1
0dém -

JM%%NWMWWNWMWWMWWwWWWMNMJWMWMNMM i
-20de )L! \'\
P KN

-40 dBm
-50 dBm
-60 dBm
-70dBm
CF 2.412 GHz 2000 pts Span 20.0 MHz
J [ ] Measuring... QERRREREY GG B y

Date:22MAR 2017 14:55:14

Data Rate: 54 Mbps Channel frequencies: 2412 MHz

Spectrum n%:'

Ref Level 13.00 dBm Offset 11.80 dB & RBW 100 kHz

Att ZEdE SWT 370 ps @ VBW 300kHz  Mode auto FFT
@ 1Pk Max
M1[1] 0.23 dBm
2.43643500 GHz
10 dBm Occ Bw 16.270000000 MHz
111
0 dém it u"\v\f‘ﬂ o Vr' ATl 1™ F
Y \f’ FPTTAARAAL 2
-10 dBm y\\‘u
-20 g MM‘“"\,
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.437 GHz 2000 pts Span 20.0 MHz

H Measuring... @URRRRRED 6 Zzi“"?:“"’ﬂ.;z y
i 4

Date:22 M AR 2017 14:47:07

Data Rate: 54 Mbps Channel frequencies: 2437MHz
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Spectrum | n%:[

Ref Level 19.00 dBm  Offset 11.80 dB & RBW 100 kHz

Att 25 dB SWT 37.9 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max
M1[1] -29.04 dBm
2.45200000 GHz
10 dBm Occ Bw 16.260000000 MHz

o T i i i
=20 dBFl\/ &\

-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.462 GHz 2000 pts Span 20.0 MHz
i | Measuring... WERRRRRAS WO SN
Date:22MAR 2017 14:33:19
Data Rate: 54 Mbps Channel frequencies: 2472 MHz

IEEE802.11nHT20
Data Rate F(r:ehqi”e”nec'y 6 dB Bandwidth | 99% OBW
(Mbps) (MH2) (MH2z) (MHz)
2412 15.11 17.33
MCSO0 2437 14.99 17.47
2462 15.11 17.33
2412 16.01 17.42
MCS4 2437 16.54 17.46
2462 15.11 17.43
2412 16.91 17.43
MCS7 2437 16.94 17.45
2462 15.99 17.42
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Spectrum u%:'

Ref Level 19.00 dém Offset 11.80 dB & RBW 100 kHz

Att 25de SWT 37.9 ps @ VBW 300 kHz  Mode Auto FFT
@ 1Pk Max
Ma[1] -6.11 dBm
10 dBm 2.41954500 GHz
1 M1[1] 0.60 dBm

2.41072500 GHz

0 dém -
ot g
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
GF 2.412 GHz 2000 pts Span 20.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | _Function Function Result |
M1 1 2.410725 GHz 0.60 dBm
M2 1 2.404435 GHz -5.86 dBm
M3 1 2.419545 GHz -6.11 dBm

][ ] Measuring... {ERCERREN G Zzig?f,“..g y
ey 4

Date:22MAR 2017 13:27:08

Data Rate: MCSO Channel: 2412 MHz

Spectrum :%:'

Ref Level 13.00 dBm Offset 11.80 dB & RBW 100 kHz
Att 25 dB SWT 37.9 ps @ YBW 300 kHz Mode Auto FFT
@ 1Pk May

M3[1] “1.67 dBm
2.44442500 GHz

EENSETE N 4.61 dBm
M2 1 I n e M\Jnlmn A M,.AMJFllML A il n 2M4E3824500 GHz

0 dBm oY aea ] Gt e e

-10 dim \"LW

-20 dBm

10 dem

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz 2000 pts Span 20.0 MHz

Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result
M1 1 2.438245 GHz 4.61 dBm
M2 1 2.429435 GHz -1.87 dBm
M3 1 2.444425 GHz -1.67 dBm

][ ] Measuring... [ RRRRERN G 220201 y
143 4

Date:22MAR 2017 13:43:224

Data Rate: MCS0O Channel: 2437 MHz
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Ref Level 12.00 dBm
Att 25 dB

Offset 11.50 dB & RBW 100 kHz
SWT 37.9 ps @ YBW 300 kHz

Mode Auto FFT

@ 1Pk Max

M3[1]

10 dem

0 dBm

W1 M1[1]

-6.09 dBm
246954900 GHz
0.64 dBm
2.46072500 GHz

Tz
10 dpfrelt

MMWW YM

i i ot e P 5

Wl

-2

Bm

"

-30 dBém

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz

2000 pts

Span 20.0 MHz

Marker

¥-value | Y-value \ Function

| Function Result

Type \ Ref | Trc |
M1 1
M2 1
M3 1

2.460725 GHz
2.454439 GHz
2.469549 GHz

0.64 dBm
-5.67 dBm
-6.09 dBm

j

] Measuring...

Date:22MAR 2017 14:223:42

Data Rate: MCSO

22.03.2017

COREERRE | fricrn

Channel: 2462 MHz

Spectrum :%:'
Ref Level 13.00 dBm Offset 11.80 dB & RBW 100 kHz
Att 25 dB SWT 37.9 ps @ YBW 300 kHz Mode Auto FFT
@ 1Pk May
M3[1] -5.79dBm
10 dBm 2.42012500 GHz
M1 M1[1] 0.34 dBm
0 de ¥ 2.41072500 GHz
m B W\—MNWWWM’\ /VW\‘MMJ\JWWW;A‘\
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.412 GHz 2000 pts Span 20.0 MHz
Marker
Type | Ref | Trc X-value | Y-value | _Function | Function Result
M1 1 2.410725 GHz 0.34 dBrm
M2 1 2.404115 GHz -5.98 dBm
M3 1 2.420125 GHz -5.79 dBm

j

22.03.2017
13:20:47

B

] Measuring...

y

Date:22 MAR 2017 13:229:47

Data Rate: MCS4

Channel: 2412 MHz
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Ref Level 13.00 dBm Offset 11.80 dBb & RBW 100 kHz

Att 25dB SWT 37.9 ps @ YBW 300 kHz  Mode Auto FFT

@ 1Pk Max

M3[1] -2.68 dBm
244510500 GHz

10 dem

M1 M1[1] 3.60 dBm
bur o | ontdons Ao fon st 2.43579500 GHz

0 dem-2 Py e

i wav\u,\

¥20 dBm

b

-30 dBém

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.437 GHz

2000 pts Span 20.0 MHz

Marker

Y-value \ Function | Function Result

M1
Mz 1
M3 1

Type \ Ref | Trc | ¥-value |
1

2.4357Z25 GHz
2.428565 GHz
2.445105 GHz

3.60 dBm
-2.99 dBm
-2.68 dBm

j

| Measuring...  QUNNRRAND W6 S TI0TE i
40 4

Date:22MAR 2017 13:40:16

Data Rate: MCS4

Spectrum

Channel: 2437 MHz

(=)

Ref Level 13.00 dBm Offset 11,80 dB & RBW 100 kHz

P

MWYVV\,\ /\/\/\JM AT A ] WW

ALt 25dB SWT 37,9 ps @ VBW 300 kHz  Mode autn FFT
@ 1Pk May
ma[1] -5.57 dBm
10 dem 2.46954900 GHz
M1 Mi[1] 0.66 dBm
0 dém 2.3—160?2500 GHz

X

N

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

GF 2.1462 GHz 2000 pts Span 20.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | _Function Function Result |
M1 1 2.460725 GHz 0.66 dBrm
M2 1 2.454439 GHz -5.57 dBm
M3 1 2.469549 GHz -5.57 dBm
] [ ] Measuring...  WOCLRRCER W6 B y

Date:22MAR 2017 14:226:19

Data Rate: MCS4

Channel: 2462 MHz

Test Report No.: 19660294 001

Date: 21.03.2017 Page 93 of 172



www.tuv.com

Spectrum

A TUVRheinland®

=)

Ref Level 12.00 dBm

Offset 11.50 dB & RBW 100 kHz

Att 25 dB SWT 37.9 ps @ YBW 300 kHz Mode Auto FFT
@ 1Pk Max
M3[1]
10 dBem
m1[1]

r1

-5.77 dBm
242042500 GHz
0.42 dBm
2.41072500 GHz

0 dBm—p

e i D R

e AT ] WJ&S/\

L

=

-30 dBém

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz 2000 pts Span 20.0 MHz
Marker
Type \ Ref | Trc | ¥-value | Y-value Function | Function Result
M1 1 2.410725 GHz 0.42 dBrm
M2 1 2.403515 GHz -5.52 dBm
M3 1 2.420425 GHz -5.77 dBm

j

] Measuring...

Date:22MAR 2017 13:33:04

Data Rate: MCS7

G i

22.03.2017
13:33:05 7

Channel: 2412 MHz

Spectrum n%:'
Ref Level 19.00 dém Offset 11.80 dB & RBW 100 kHz
Att 25dB SWT 37.9 ps @ VBW 300 kHz  Mode Auto FFT
@ 1Pk May
Ma[1] -5.63 dBm
10 dem 2.44543500 GHz
M1 M1[1] 0.97 dBm
0 dorm ¥ L 2.43572500 GHz
il [T T W ) el
)
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
GF 2.437 GHz 2000 pts Span 20.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | _Function Function Result |
M1 1 2.435725 GHz 0.97 dBrm
M2 1 2.428495 GHz -5.29 dBm
M3 1 2.445435 GHz -5.63 dBm

j

] Measuring...

Date:22MAR 2017 13:37:02

Data Rate: MCS7

| FEEEEEE N*

22.03.2017

13702

Channel: 2437 MHz
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OoBW

Spectrum

A TUVRheinland®

=)

Offset 11.
SWT

Ref Level 12.00 dBm
Att 25 dB

37.9 ps @ YBW 300 kHz

50 dB @ RBW 100 kHz
Mode Auto FFT

@ 1Pk Max

-5.64 dBm
247042500 GHz

M3[1]

10 dem

W1 M1[1] 0.70 dBm

0 dem 1o

b 4 246072500 GHz
T

B S R e e

\

N

-30 dBém

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.462 GHz

2000 pts Span 20.0 MHz

Marker

Type \ Ref | Trc | ¥-value

| Y-value \ Function | Function Result

M1 1
Mz 1
M3 1

2.4607Z2
2.45443
2.47042

0.70 dBm
-5.31 dBm
-5.64 dBm

S GHz
9 GHz
L GHz

j

22.03.2017
14:29:13

CREREE D

] Measuring...

b

Date:22MAR 2017 14:229:13

Data Rate: MCS7

Channel: 2462 MHz

(=)

Spectrum
Ref Level 19.00 dBm Offset 11.80 dB @ RBW 100 kHz
Att 2508 SWT  37.9ps @ YBW 300kHz  Mode suto FFT
@ 1Pk Max
M1[1] 0.93 dBm
2.41072500 GHz
10 dBm Occ Bw 17.330000000 MHz

M1

0 derm

HJMWULWM

)«wwd

ridy

\

-20 4Bm

K\V\M

-30 dBrm

-40 dBrmn

-50 dBm

-60 dBm

-70 dBm

GF 2.412 GHz

2000 pts Span 20.0 MHz

j

22032017

Measuring... 14:54:25

BERREEEE G y

Date:22MAR 2017 14:5426

Data Rate: MCSO

Channel: 2412 MHz
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Spectrum

A TUVRheinland®

=)

Ref Level 12.00 dBm
Att 25 dB

Offset 11.50 dB & RBW 100 kHz
SWT 37.9 ps @ YBW 300 kHz

Mode Auto FFT

@ 1Pk Max

10 dem

’FII M ‘NI..lr\LM

0 dem

4 !\JLM'nU\(\n.I.

M1[1] 4.83 dBm
2.43572500 GHz

Occ Bw 17.470000000 MHz

L

e T

-10 dBm

7 wwwnwuw

T2

M

P

-20 dBm

kb\w

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70dBm

CF 2.437 GHz 2000 pts

Span 20.0 MHz

j

Date:22MAR 2017 14:48:08

Data Rate: MCSO

Spectrum

Measuring...

22.03.2017
14:48:08

[ B ™ y

Channel: 2437 MHz

(=)

Ref Level 13.00 dBm Offset 11,80 dB & RBW 100 kHz

Att ZEdE SWT 379 ps @ VBW 300kHz  Mode Auto FFT
@ 1Pk Max
M1[1] -27.19 dBm
2.45200000 GHz
10 dBm Occ Bw 17.330000000 MHz
e il tfodbon
-1n da’é‘w W\ﬂ
20 gRm L%\”\
-30 dBm
40 dBm
-S0 dBm
-60 dRm
70 dBm

GF 2.462 GHz 2000 pts

Span 20.0 MHz

j

Date:22MAR 2017 14:32:01

Data Rate: MCSO

Measuring...

22032017
14:32:01

| FEEEEEE N* y

Channel: 2462 MHz
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Spectrum u%:

Ref Level 13.00 dBm Offset 11.80 dBb & RBW 100 kHz

Att 25d  SWT  37.0ps @ VBW 300 kHz  Mode Auta FFT
@ 1Pk Max
M1[1] 0.97 dBm
2.41072500 GHz
10 dBr Occ Bw 17.420000000 MHz
M1
T
J\WW\/\. =
v
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70dBm
CF 2.412 GHz 2000 pts Span 20.0 MHz
i Measuring... GHRNRCNED WG v

Date:22MAR 2017 14:53:36

Data Rate: MCS4 Channel: 2412 MHz

Spectrum n%:'

Ref Level 13.00 dBm Offset 11,80 dB & RBW 100 kHz

Att ZEdE SWT 379 ps @ VBW 300kHz  Mode Auto FFT
@ 1Pk Max
M1[1] 3.77 dBm
2.43571500 GHz
10 dBm M1 Occ Bw 17.460000000 MHz
0 ey W“\,ewvﬂ“b‘“ Bty “Arﬁv/\-mn s Serinl B o 1y .- ]
-10 dim A«y\m\
dBm g
-30 dBm
40 dBm
-S0 dBm
-60 dRm
70 dBm
GF 2.437 GHz 2000 pts Span 20.0 MHz

][ Measuring... @URRERRED 6 Zzi?‘?:‘iﬂléz Y
e 4

Date: 22 MAR 2017 14:48:54

Data Rate: MCS4 Channel: 2437 MHz
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Spectrum u%:

Ref Level 13.00 dBm Offset 11.80 dBb & RBW 100 kHz

Att 25dE SWT 379 ps @ VBW 200 kHz  Mode Auto FFT
@ 1Pk May
M1[1] -26.98 dBm
2.45200000 GHz
10 dBm Occ Bw 17.430000000 MHz
-30 dBm
-40 dBm
50 dBm
-60 dBm
-70 dBm
CF 2.462 GHz 2000 pts Span 20.0 MHz
| Measurina. WD WA o

Date:22MAR 2017 14:31:07

Data Rate: MCS4 Channel: 2462 MHz

Spectrum u%:'

Ref Level 19.00 dém Offset 11.80 dB & RBW 100 kHz

att 25de SWT 379 ps @ VBW 300 kHz  Mode Auto FFT
@ 1Pk Max
M1[1] 0.78 dBm
2.41072500 GHz
10 dBm Occ Bw 17.430000000 MHz
M1
0 dem T

s i A A e e v

|

-40 dBm
-50 dBm
-60 dBm
-70 dBm
GF 2.412 GHz 2000 pts Span 20.0 MHz
] [ Measuring... @URRERRED 6 Zzi?‘fél’zﬂﬂ y

Date:22 M AR 2017 14:52:02

Data Rate: MCS7 Channel: 2412 MHz
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Spectrum

A TUVRheinland®

=)

Ref Level 12.00 dBm

Offset 11.50 dB & RBW 100 kHz

Att 25 dB SWT 37.9 ps @ YBW 300 kHz Mode Auto FFT
@ 1Pk Max
M1[1]
Occ Bw

4

0.98 dBm
2.43572500 GHz
17.450000000 MHz

=

A i

T2

P

!

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70dBm

CF 2.437 GHz

2000 pts

Span 20.0 MHz

j

Measuring...

Date:22MAR 2017 14:49:55

Data Rate: MCS7

Spectrum

22.03.2017
14:49:55

G i y

Channel: 2437 MHz

=)

Ref Level 13.00 dBm

Offset 11.80 dB & RBW 100 kHz

Att 25 dB SWT 37.9 ps @ YBW 300 kHz Mode Auto FFT
@ 1Pk May
M1[1]
10 dBm Occ Bw
0 dem

-27.73 dBm
2.41072500 GHz
17.420000000 MHz

AN A % NWNMWVW o

T2

!

-30 dBm

]

-40 dBm

-50 dBm

-60 dBm

-70dBm

CF 2.462 GHz

2000 pts

Span 20.0 MHz

j

Measuring...

Date:22MAR 2017 14:30:06

Data Rate: MCS7

00 e 22.03.2017 y

14:30:05

Channel: 2462 MHz
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IEEEB02.11nHT40
Channel .
Data Rate Frequency 6 dB Bandwidth 99% OBW
(Mbps) (MH2) (MHz) (MHz)
2422 35.00 35.50
MCSO0 2437 35.04 35.69
2452 31.54 35.53
2422 35.07 35.58
MCS4 2437 35.06 35.72
2452 35.09 35.61
2422 35.08 35.64
MCS7 2437 35.09 35.67
2452 35.09 35.61
“i Agilent  13:42:33 28 Mar 2017 R T Span
Ch Freq 2422 GHz Trig  Free Span
ccupied Bandwidth 50.0000000 MHz
Span Zoom
Ref 16 dBm Atten 20 dB
#Peak
Log Full Span
10 _)9 A btk ' u'_ Lol gabigd g1 ot pa
ore \‘-‘.K‘
Offst Zero S
0 ‘____./'H ero Span
dB —
Center 2.422 GHz Span 50 MHz E s
#Res BW 100 kHz FVBW 300 kHz Sweep 9.99 ms (1000 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 % Zone
35.5015 MHz xdd 60045
Transmit Freq Error 14.883 kHz
x dB Bandwidth 35004 MHz
Data Rate: MCSO Channel: 2422 MHz
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i Agilent  13:48:43 28 Mar 2017

A TUVRheinland®

Ch Freq 2.437 GHz

ccupied Bandwidth

Ref 16 dBm
#Peak

Atten 20 dB

Log
10
dBf
Offst
10.7
dB

"

Center 2.437 GHz
#Res BW 100 kHz

_)g § |11||LU1111

#VBW 300 kHz

—X

Sweep 9.99 ms (1000 pts)

Occupied Bandwidth

35.6912 MHz
Transmit Freq Error 5.640 kHz
x dB Bandwidth 35.042 MHz

QOcc BW % Pwr
x dB

R T Trace/View
Trig  Free s
2 3
Clear Write
Max Hold
“‘vwm
Min Hold
Span 50 MHz LES
99.00 % Blank
£.00dB
More
10of2

Data Rate: MCSO

i Agilent  13:52:29 28 Mar 2017

Channel: 2437 MHz

Trace/View
Ch Freq 2452 GHz Trig  Free T
ccupied Bandwidth 2 3
Clear Write
Ref 16 dBm Atten 20 dB
#Peak
I{;‘g Lok PURY T P e P R P T Y b hodl v MaxHUld
dB/
Offst Min Hold
10.7
dB
Center 2.452 GHz Span 50 MHz LES
#Res BW 100 kHz FVBW 300 kHz Sweep 9.99 ms (1000 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 % Blank
35.5338 MHz xdg 60048
Transmit Freq Error 36.747 kHz More
x dB Bandwidth 31,541 MHz 1of2

Data Rate: MCSO

Channel: 2452 MHz

Test Report No.: 19660294 001
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A TUVRheinland®

“io Agilent  13:45:43 28 Mar 2017 R T T
Ch Freq 2422 GHz Trig  Free s
ccupied Bandwidth 2 3
Clear Write
Ref 16 dBm Atten 20 dB
#Peak
Log n Max Hold
10 > LRI | s et basafeidneniy <
dB/
Offst Min Hold
10.7
dB
Center 2.422 GHz Span 50 MHz LES
#Res BW 100 kHz #FVBW 300 kHz Sweep 9.99 ms (1000 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 % Blank
35.5861 MHz xdd 60045
Transmit Freq Error 8.650 kHz More
x dB Bandwidth 35.075 MHz 1of2

Data Rate: MCS4

Channel: 2422 MHz

“i Agdilent 13:49:46 28 Mar 2017 R T T
Ch Freq 2437 GHz Trig  Free s
ccupied Bandwidth 2 3
Clear Write
Ref 16 dBm Atten 20 dB
#Peak
Log 5 - Max Hold
10
dB/
Offst Min Hold
10.7
dB
Center 2.437 GHz Span 50 MHz LES
#Res BW 100 kHz FVBW 300 kHz Sweep 9.99 ms (1000 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 % Blank
35.7242 MHz xdB 50045
Transmit Freq Error 22.912 kHz More
x dB Bandwidth 35.062 MHz 1of2

Data Rate: MCS4

Channel: 2437 MHz
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i Agilent  13:55:31 28 Mar 2017 R T System
Ch Freq 2452 GHz Trig  Free
ccupied Bandwidth Show Errors
Power On/ |
Preset
Ref 16 dBm Atten 20 dB
#Peak
Log Time/Date
poemtrbabrdac byl it
10 N .-l.mwwu ra
dB/
Offst Alignments *
10.7
dB
Remote Port
Center 2.452 GHz Span 50 MHz GPIB]
#Res BW 100 kHz #FVBW 300 kHz Sweep 9.99 ms (1000 pts) _—
Occupied Bandwidth Occ BW % Pur 99.00 %
35.6143 MHz xdB 50043
Transmit Freq Error 30.874 kHz More
x dB Bandwidth 35.098 MHz 1of3
Data Rate: MCS4 Channel: 2452 MHz
“i Agilent  13:46:38 28 Mar 2017 R T T
Ch Freq 2422 GHz Trig  Free T
ccupied Bandwidth 2 3
Clear Write
Ref 16 dBm Atten 20 dB
#Peak
L‘m Yo Frunk U] P T | PV Y P S T Fr) MaxHUld
10 > o 1 W & <
dB/ w“/}-
Offst L Min Hold
10.7
dB
Center 2.422 GHz Span 50 MHz LES
#Res BW 100 kHz FVBW 300 kHz Sweep 9.99 ms (1000 pts)
Occupied Bandwidth Occ BW % Pur 99.00 % Blank
35.6441 MHz xdB 50043
Transmit Freq Error -15.769 kHz More
x dB Bandwidth 35.087 MHz 1of2
Data Rate: MCS7 Channel: 2422 MHz
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A TUVRheinland®

< Agilent  13:51:07 28 Mar 2017 R T Trace/View
Ch Freq 2437 GHz Trig  Free s
ccupied Bandwidth 2 3
Clear Write
Ref 16 dBm Atten 20 dB
#Peak
Max Hold
Log 5 FSAITR o aweg S S ST e <
10 Y
dB/
ofst s Min Hold
10.7
dB
Center 2.437 GHz Span 50 MHz LES
#Res BW 100 kHz #FVBW 300 kHz Sweep 9.99 ms (1000 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 % Blank
35.6725 MHz xdg 60048
Transmit Freq Error 16.776 kHz More
x dB Bandwidth 35.091 MHz 1of2

Data Rate: MCS7

Channel: 2437MHz

< Agilent  13:55:31 28 Mar 2017 R T System
Ch Freq 2452 GHz Trig  Free
ccupied Bandwidth Show Errors
Power On/ |
Preset
Ref 16 dBm Atten 20 dB
#Peak
Log Time/Date *
premsbeabbebiaius eyttt
10 > ..L..«.“h«.u <
dBf
Offst Alignments *
10.7
dB
Remote Port
Center 2.452 GHz Span 50 MHz GPIB
#Res BW 100 kHz #FVBW 300 kHz Sweep 9.99 ms (1000 pts)
Occupied Bandwidth Occ BW % Pur 99.00 %
35.6143 MHz xdB 50048
Transmit Freq Error 30.874 kHz More
x dB Bandwidth 35.098 MHz 10f3

Data Rate: MCS7

Channel: 2452 MHz

Test Report No.: 19660294 001
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Worst case test result

A_ TUVRheinland®

Attenuator (10dB) + cable loss (0.7dB) = 10.7dB Considered in the test result

IEEE802.11n_MIMO_HT?20
Data Rate Ffehqi”e”negy 6 dB Bandwidth | 99% OBW
(Mbps) (MH2) (MHz) (MH2)
2412 15.08 17.37
MCSS8 2437 15.10 17.51
2462 15.05 17.37
2412 15.09 17.37
MCS12 2437 15.26 17.47
2462 15.37 17.39
2412 15.12 17.38
MCS15 2437 15.63 17.45
2462 15.67 17.40
2 Agilent  10:37:15 28 Mar 2017 I | I —
Ch Freq 2412 GHz Trig Free Trace
ccupied Bandwidth P 3
Clear Write
Ref 16 dBm Atten 20 dB
#Peak
Log b Max Hold
10
"0 W i\ﬂw
Offst |l fupler™ Min Hold
10.7
dB
Center 2.412 GHz Span 30 MHz LB
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 % Blank
17.3758 MHz xdg 60048
Transmit Freq Error -31.509 kHz More
x dB Bandwidth 15.089 MHz 10f2

Data Rate: MCS8

Channel: 2412 MHz

Test Report No.: 19660294 001
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i Agilent  10:41:18 28 Mar 2017

TUVRheinland®

Freg/Channel

Ch Freq 2437 GHz Trig  Free

ccupied Bandwidth

| 2.43700000 GHz

Ref 16 dBm
#Peak

Log

10

Center 2.437 GHz
#Res BW 100 kHz

Atten 20 dB

dB/

Offst
10.7
dB

Span 30 MHz

FVBW 300 kHz Sweep 9.99 ms (1000 pts)

Occupied Bandwidth Occ BW % Puwr 99.00 %
17.5156 MHz xdg 60045

Transmit Freq Error -23.940 kHz

x dB Bandwidth 15.110 MHz

Center Freq

Start Freq
242200000 GHz

Stop Freq
2.45200000 GHz

CF Step
3.00000000 MHz

Auto Mgg

Freq Offset
0.00000000 Hz

Signal Track
Off

On

Scale Type

Log Lin

Data Rate: MCS8

i Agilent  10:45:16

Channel: 2437 MHz

28 Mar 2017 R T

Trace/View

Ch Freq

ccupied Bandwidth

2.462 GHz Trig  Free

Trace

2 3

Ref 16 dBm
#Peak

Log

10

dB/

Offst

10.7

dB

Center 2.462 GHz
#Res BW 100 kHz

Clear Write

Max Hold

Min Hold

View

1

Transmit Freq Errar
x dB Bandwidth

Occupied Bandwidth

Atten 20 dB
A Al
Span 30 MHz
FVBW 300 kHz Sweep 9.99 ms (1000 pts)
QOcc BW % Pwr 95.00 %
7.3785 MHz xdB 50045
-13.104 kHz
15.054 MHz

Blank

More
10of2

Data Rate: MCS8

Channel: 2462 MHz
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i Agilent  10:38:21 28 Mar 2017 R T

Trace/View
Ch Freq 2412 GHz Trig  Free s
ccupied Bandwidth 2 3
Clear Write
Ref 16 dBm Atten 20 dB
#Peak
Log Max Hold
10
dB/
Offst Min Hold
10.7
dB
Center 2.412 GHz Span 30 MHz ED
#Res BW 100 kHz FVBW 300 kHz Sweep 9.99 ms (1000 pts)
Occupied Bandwidth Occ BW % Puwr 99.00 % Blank
17.3738 MHz xdg 60045
Transmit Freq Error -14.244 kHz More
x dB Bandwidth 15.091 MHz 1of2
Data Rate: MCS12 Channel: 2412 MHz
“i Agilent  10:42:258 28 Mar 2017 R T T
Ch Freq 2437 GHz Trig  Free s
ccupied Bandwidth 2 3
Clear Write
Ref 16 dBm Atten 20 dB
#Peak
Log et Max Hold
10
dB/
Offst Min Hold
10.7
dB
Center 2.437 GHz Span 30 MHz LED
#Res BW 100 kHz FVBW 300 kHz Sweep 9.99 ms (1000 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 % Blank
17.4794 MHz X 600d
Transmit Freq Error -25.387 kHz More
x dB Bandwidth 15.629 MHz 1of2
Data Rate: MCS12 Channel: 2437 MHz
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i Agilent

10:46:10 28 Mar 2017

A

TUVRheinland®

Trace/View
Ch Freq 2462 GHz Trig  Free s
ccupied Bandwidth 2 3
Clear Write
Ref 16 dBm Atten 20 dB
#Peak
Log Max Hold
10
dB/
Offst Min Hold
10.7
dB
Center 2.462 GHz Span 30 MHz ED
#Res BW 100 kHz FVBW 300 kHz Sweep 9.99 ms (1000 pts)
Occupied Bandwidth Occ BW % Puwr 99.00 % Blank
17.3920 MHz xd3 60045
Transmit Freq Error -7.174 kHz More
x dB Bandwidth 15.376 MHz 1of2
Data Rate: MCS12 Channel: 2462 MHz
i Agilent  10:39:37 28 Mar 2017 R T [ tiacelView
Ch Freq 2.412 GHz Trig  Free e
ccupied Bandwidth 2 3
Clear Write
Ref 16 dBm Atten 20 dB
#Peak
Log Max Hold
10
dB/
Offst s Min Hold
10.7
dB
Center 2.412 GHz Span 30 MHz View
#Res BW 100 kHz #FVBW 300 kHz Sweep 9.99 ms (1000 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 % Blank
17.3851 MHz xd3  -6.00dB
Transmit Freq Errar -31.754 kHz More
x dB Bandwidth 15.129 MHz 1of2

Data Rate: MCS

15 Channel: 2412

MHz
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A TUVRheinland®

“io Agilent  10:43:27 28 Mar 2017 R T T
Ch Freq 2437 GHz Trig  Free s
ccupied Bandwidth 2 3
Clear Write
Ref 16 dBm Atten 20 dB
#Peak
Log Max Hold
10
dB/
Offst Min Hold
10.7
dB
Center 2.437 GHz Span 30 MHz ED
#Res BW 100 kHz FVBW 300 kHz Sweep 9.99 ms (1000 pts)
Occupied Bandwidth Occ BW % Puwr 99.00 % Blank
17.4544 MHz xdB 60043
Transmit Freq Error -23.364 kHz More
x dB Bandwidth 15 635 MHz Tof2
Data Rate: MCS15 Channel: 2437 MHz
< Agilent  10:48:00 28 Mar 2017 R T b
Ch Freq 2.462 GHz Trig  Free e
ccupied Bandwidth 2 3
Clear Write
Ref 16 dBm Atten 20 dB
#Peak
Log Max Hold
10
dB/
Offst Min Hold
10.7
dB
Center 2.462 GHz Span 30 MHz View
#Res BW 100 kHz #FVBW 300 kHz Sweep 9.99 ms (1000 pts)
Occupied Bandwidth Occ BW % Pwr 99.00 % Blank
17.4020 MHz xdg 60048
Transmit Freq Errar -16.481 kHz More
x dB Bandwidth 15.676 MHz 1of2

Data Rate: MCS15 Channel: 2462 MHz
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Test Result: Bluetooth LE

Attenuator (10dB) + cable loss (1.8dB) = 11.8dB Considered in the test result

A TUVRheinland®

Channel 6 dB o
Frequency Bandwidth Qg(ﬁHOZB)W
(MHz) (kHz)
2402 716 1.03
2440 723 1.04
2480 716 1.03

6dB

Spectrum :%:
Ref Level 23.00 dem Offset 11.80 dB & RBW 100 kHz
Att 30de SWT 19 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max
20 dbm M1[1] 6.62 dBm
2.402247500 GHz
10 dem ndB41 6.00 dB
T1 N 1o 716.000000000 kHz
0 dam e | Q factor 3355.1
-10 dBm
-20dBm
| | o
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.402 GHz 2000 pts Span 2.0 MHz
Marker
Type \ Ref | Trc \ ¥-value | Y-value \ Function | Function Result |
M1 1 2.4022475 GHz 6.62 dBm nde down 716.0 kHz
Tl 1 2.4016405 GHz 0.60 dBrm nde 5.00 dB
T2 1 2.4023565 GHz 0.62 dBrm qQ factor 3355.1
i | Measuring...  @UNNRRAND WG i

16:451
Date:22MAR 2017 16:41:51

Channel Frequency: 2402 MHz
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A TUVRheinland®

Spectrum :%:
Ref Level 23.00 dem Offset 11.80 dB & RBW 100 kHz
Att 30de SWT 19 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max
20 dBrm M1[1] 6.10 dBm
2.440249500 GHz
10 dBm ndBe1 6.00 dB
Tvl_/_._v_,___.,_, B To 723.000000000 kHz
odem Q factor 3375.2
-10 dBm
-20 dBm
| |
-30 dBm
-40 dBm
-50dBm
-60 dBm
-70 dBm
CF 2.44 GHz 2000 pts Span 2.0 MHz
Marker
Type \ Ref | Trc \ ¥-value | Y-value \ Function | Function Result |
M1 1 2.4402495 GHz 6.10 dBrm nde down 723.0 kHz
Tl 1 2.4396385 GHz 0.11 dBrn nde 5.00 dB
T2 1 2.4403615 GHz 0.09 dBrm qQ factor 3375.2
o 22.03.2017
J [ ] Measuring... il (>4 164307

Date:22MAR 2017 16:43:17

Channel Frequency: 2440 MHz

Spectrum n%:'
Ref Level 23.00 dem Offset 11.80 dB & RBW 100 kHz
Att 30de SWT 19 ps @ VYBW 300 kHz  Mode Auto FFT
@ 1Pk Max
20 dBm M1[1] 5.80 dBm
2.480249500 GHz
10 dBm ndBy 6.00 dB
T1 R B To 716.000000000 kHz
0dem Q factor 3464.0
-10dBm
-20 dBm
"
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70dem
CF 2.48 GHz 2000 pts Span 2.0 MHz
Marker
Type | Ref | Trc | X-value | ¥-value | _Function | Function Result |
r1 1 2.4802495 GHz 5.80 dBm ndB down 716.0 kHz
T1 1 2.4796415 GHz -0.19 dBm ndg 5.00 dB
T2 1 2.4803575 GHz -0.19 dBm Q factor 3464.0
" 22032017
J [ ] Measuring... [l L] 601340

Date:22MAR 2017 16:43:50

Channel Frequency: 2480 MHz
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Spectrum

TUVRheinland®

(=)

Ref Level 23,00 dBm
Att 30 dB

Offset 11.80 dB & RBW 100 kHz
SWT 19 ps @ YBW 300 kHz

Mode Auto FFT

@ 1Pk Max

20 dBrm

10 dem

M1[1]

Occ Bw
I¥El

6.61 dBm
2.402246500 GHz
1.037000000 MHz

0 dBrm

=

2

-10dBm

-20dBm

—._,—-—x
-30dBm

-40 dBm

-50 dBm

-60 dBm

-70dBm

GCF 2.402 GHz

2000 pts

Span 2.0 MHz

j

Measuring...

Date: 22 MAR 2017 16:48:15

[ [ BRI * ]

Channel Frequency: 2402 MHz

Spectrum

22.03.2017
16:48:15

%

(=)

Ref Level 23,00 dBm
Att 30 dB

Offset 11,80 dB & RBW 100 kHz
SWT 19 ps @ YBW 300 kHz

Mode Auto FFT

@ 1Pk Max

20 dBrm

10 dem

M1[1]

Occ Bw

6.10 dBm
2.440246500 GHz
1.040000000 MHz

0 dBrm

N I N

e

e

-10dBm

-20dBm

[
-30dBm

-40 dBm

-50 dBm

-60 dBm

-70dBm

GF 2.44 GHz 2000 pts

Span 2.0 MHz

Date:22 M AR 2017 16:47:44

j ]

Measuring...

R e

22.03.2017

167144

Channel Frequency: 2440 MHz
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Spectrum :%:

Ref Level 23.00 dem Offset 11.80 dB & RBW 100 kHz
Att 30de SWT 19 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max

20 dem M1[1] 5.79 dBm

2.480247500 GHz
Occ Bw 1.037000000 MHz
TTL

10 dem

T
0 dBm

-10 dBm

-20dem

] |
-30dem

-40 dBm

-50dem

-60 dBm

-70dem

CF 2.48 GHz 2000 pts Span 2.0 MHz

H Measuring... EURRRENED GG zzi:i.‘z;n_g y
<47 i

Date:22MAR 2017 16:47:09

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

Result

Test Specification
Detector Function

Requirement

Test Method:

Pass

FCC Part 15 Section 15.247(d)

Peak

In any 100kHz bandwidth outside the frequency band in which the spread
spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least
20dB below for peak out power & 30dB for average power that in the
100kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the
peak conducted power limits.

EUT

10dB Attenuator Spectrum Analyzer

Test Result: Wi-Fi

Attenuator (10dB) + cable loss (0.8dB) = 10.8dB Considered in the test result

Test Results for Chain 0

IEEE802.11b
Data Value at Band Edge o
Rate Channel Reference | Band Edge Limit
(Mbps) Frequency Value B Value A~B (dBc)
(MHz) Frequency Value A (dBm) (dB)
(MHz) (dBm)
2412 2397.981 -35.93 5.19 41.12 20
1
2462 2483.5 -56.89 5.19 62.08 20
2412 2399.76 -35.98 6.05 42.03 20
11
2462 2483.5 -55.85 6.05 61.9 20

Test Report No.: 19660294 001
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Spectrum |

TUVRheinland®

=)

Ref Level 20.00 dBm
Att 25 dB

Offset
SWT

10.80 dB & RBW 100 kHz

37.9 ps @ VBW 3200 kHz  Mode 4Auta FFT

@ 1Pk Max

10 dBm

M1[1] 5.19dBm

2.4129880 GHz

0 dBrm

M1

FEANZENRENR

Ya

-10 dBrm

Ll 4 gy
LT

M

-20 dBm

-30 dBm

-40 dBrm

-60 dBm

-70 dBm

CF 2.412 GHz

1000 pts

Span 25.0 MHz

j

23.03.2017
08:55:27

l

Measuring...

BERERERED Lo

Date:23MAR 2017 08:5527

Spectrum |

s

Reference Level Plot: 1IMbps

=)

Ref Level 20.00 dBm
Att 25 dB

Offset
SWT

10.80 dB & RBW 100 kHz

37.9 ps @ VBW 3200 kHz  Mode 4Auta FFT

@ 1Pk Max

10 dBm

M1[1] 6.05 dBm

2.4114380 GHz

0 dBrm

LGP

_—

WWM‘MM

e

-10 dBrm

7

-20 dBm

N

-30 dBm

\

-40 dBrm

-50 dBm

-60 dBm

-70 dBm

CF 2.412 GHz

1000 pts

Span 25.0 MHz

i

l

Measuring...

e e 23.03.2017 y

08:57:08

Date:23MAR 2017 08:57:08

Reference Level Plot: 11Mbps
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Spectrum
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=)

Ref Level 20.00 dBm

Att 25dB SWT

Offset 10.50 dB & RBW 100 kHz

56.9 ps @ YBW 300 kHz  Mode Auto FFT

@ 1Pk Max

10 dem

M1[1] 5.62 dBm

2.4114790 GHz

0 dem

mM2[1] -44.73 dBm
Ly 2.4000000 GHz

-10 dBm

T My

-20 dBm

o "

-30 dBm

NI N

-40 dBm

AYS

i

-60 dBm

-70dBm

CF 2.412 GHz

691 pts Span 45.0 MHz

Marker

¥-value |

Y-value \ Function | Function Result

M1
Mz 1
M3 1

Type \ Ref | Trc |
1

2.411479 GHz

2.397981 GHz

5.62 dBm
-44.73 dBm
-35.93 dBm

2.4 GHz

j

23.03.2017

] Measuring... 08:31:07

CREREE D

Date:23MAR 2017 08:31:07

Data Rate: 1 Mbps

Spectrum

b

Channel frequency: 2412 MHz

=)

Ref Level 20.00 dBm

Offset 10.80 dB & RBW 100 kHz

Att 25 dB SWT 56.9 ps @ YBW 300 kHz Mode Auto FFT
@ 1Pk Max
M1[1] -3.58 dBm
2.4609580 GHz
10 dBm mM2[1] -56.89 dBm
2.4835000 GHz
0 dBm Pt
10 dm /. b Py |
-30 dBm
-40 dBm // \\
-50 dBm
WWM/ WW 2
Tt o sree o
-60 dBm
-70 dBm

CF 2.462 GHz

691 pts Span 45.0 MHz

j

23.03.2017

08:2054 7

] Measuring...

B

Date:23MAR 2017 08:29:54

Data Rate: 1 Mbps

Channel frequency: 2462 MHz
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Spectrum u%:
Ref Level 20.00 dBm  Offset 10.80 dB @ RBW 100 kHz
Att 25de SWT 379 ps @ VBW 300 kHz  Mode Auto FFT
@ 1Pk Max
M1[1] 5.38 dBm
2.4126150 GHz
10 dBm e m2[1] -37.15 dBm
WWWM 2.4000000 GHz
0 dem vy
10 dBm )ﬁf,”ﬂ'ﬂ H\M"‘
-20 dBm /
-30 dBm
-y =
40 dBm i
-50 dBm
-60 dBm
-70 dBm
CF 2.412 GHz 1000 pts Span 30.0 MHz
Marker
Type \ Ref | Trc | ¥-value | Y-value Function | Function Result
L 1 2.412615 GHz 5.38 dBr
Mz 1 2.4 GHz -37.15 dBm
[E! 1 2.30976 GHz -35.98 dBm
) [ Hewsurina. GRLIIL 00 Ty
Date:23MAR 2017 08:58:47
Data Rate: 11 Mbps Channel frequency: 2412 MHz
Spectrum | n%:[
Ref Level 20.00 dBm  Offset 10.80 dB & RBW 100 kHz
Att 25 dB SWT 56.9 ps @ VBW 300 kHz Mode aAuto FFT
@ 1Pk Max
M1[1] -3.62 dBm
2.4613480 GHz
10 dBm M2[1] -55.85 dBm
2.4835000 GHz
0 dBm it
40 dBm /{J“W%W%
-20 dBm /j\"
-30 dBrm / \
-40 dBrm / \
-50 dBrm
M Mz
-60 dBrm
-70 dBrm
CF 2.462 GHz 1000 pts Span 45.0 MHz
][ Measuring...  WEOCCRRLD G B y
Date:23MAR 2017 09:07:18
Data Rate: 11 Mbps Channel frequency: 2462 MHz
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IEEE802.11g
Data Value at Band Edge o
Rate Channel Reference | Band Edge Limit
(Mbps) Frequency Value B Value A~B (dBc)
(MHz) Frequency Value A (dBm) (dB)
(MHz) (dBm)
2412 2395.71 -36.12 4.66 40.78 20
6
2462 2483.5 -44.69 4.66 49.35 20
2412 2398.82 -33.27 3.52 36.79 20
24
2462 2483.5 -43.3 3.52 46.82 20
2412 2398.46 -35.57 1.04 36.61 20
54
2462 2483.5 -43.92 1.04 44.96 20

Spectrum | n%:(
Ref Level 27.00 dBm  Offset 11.80 dB & RBW 100 kHz
Att 35dB  SWT 37.9 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max
M1[1] 4.66 dBm
20 dBm 2.4357340 GHz
10 dBm
m M1
0 dam (N - Aot M«.Lhn s Mg ngt .
-10 dBrn k‘%
PRI SUAUELER
i T
-30 dBrm
-40 dBrn
-50 dBrn
-60 dBrm
-70 dBrmn
CF 2.437 GHz 691 pts Span 25.0 MHz
] [ ] Measuring... 'IIIIIII' X 201:33;';:'}; %
o 4

Date:20 MAR 2017 10:38:16

Reference Level Plot: 6 Mbps
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Spectrum

TUVRheinland®

=)

Ref Level 27.00 dBm
Att 35 de

Offset 11.50 dB & RBW 100 kHz

SWT 37.9 ps @ YBW 300 kHz  Mode Auto FFT

@ 1Pk Max

20 dem

M1[1] 3.52 dBm

2.4357340 GHz

10 dem

0 dBm

M1

M\,KNM el g,

fomn B
s i

-10dBm

La=

.

-30dBm

-40 dBm

-50 dBm

-60 dBm

-70dBm

CF 2.437 GHz

691 pts Span 25.0 MHz

j

20.03.2017

] Measuring... 10:53:17

[ B ™

Date:20 MAR 2017 10:53:17

Spectrum |

s

Reference Level Plot: 24 Mbps

=)

Ref Level 27.00 dBm
Att 35 dB

Offset
SWT

11.80 dB & RBW 100 kHz

37.9 ps @ VBW 200 kHz  Mode aAuta FFT

@ 1Pk Max

20 dBm

M1[1] 1.04 dBm

2.4357340 GHz

10 dBm

0 dBrm

M1
T "

-10 dBrn

T

-20 dBrmn

=50 dBrn

-40 dBrn

-50 dBrn

-60 dBrn

-70 dBrn

CF 2.437 GHz

691 pts Span 25.0 MHz

i

e o

] Measuring...

20.03.2017
y

10:55:57

Date:20 MAR 2017 10:55:58

Reference Level Plot: 54 Mbps
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Spectrum :%1

Ref Level 2700 dBm  Offset 11.80 dBb & RBW 100 kHz

Att 35de SWT 56.9 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max
M2[1] -36.12 dBm
20 dBrm 2.3957160 GHz
M1[1] -0.64 dBm
2.4106980 GHz
10 dBm
(8
0 dBm T

| \
- \
a0 dom MMMMW‘ al®
A A

KL A WM
-50 dBm
-60 dBm
-70dBm
CF 2.412 GHz 691 pts Span 50.0 MHz
; 20.03.2017
J [ ] Measuring...  UNNRNRED W 13120 4

Date: 20 MAR 2017 11:31:20

Data Rate: 6 Mbps Channel frequency: 2412 MHz

Spectrum | n%:[

Ref Level 27,00 dBm Offset 11.80 dB & RBW 100 kHz

Att 35 dB SWT 56.9 ys @ YBW 300 kHz  Mode &uto FFT
@ 1Pk Max
M2[1] -44.69 dBm
20 dBm 2.4835000 GHz
M1[1] -0.50 dBm
2.4606980 GHz
10 dBm
M1
0 dBrm ¥

-20 dBm ( \
-30 dBm ’J/J \l*
m ety %w{

[+12
A o f
-50 dBrm
-60 dBrm
-70 dBrm
CF 2.462 GHz 691 pts Span 50.0 MHz
][ Measuring...  MUACDRRLD WG BT y
Date:20MAR 2017 11:30:20
Data Rate: 6 Mbps Channel frequency: 2462 MHz
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Spectrum | n%:[
Ref Level 27.00 dBm  Offset 11.80 dB @ RBW 100 kHz
Att 35 dB SWT 56.9 ps @ YBW 300 kHz  Mode Auto FFT
@ 1Pk Max
M2[1] -33.27 dBm
20 dBm 2.3988280 GHz
M1[1] -0.63 dBm
2.4106980 GHz
10 dBm
r1
0 dbm x
-10 dBm fw \
-20 dBm L\
-30 dBm teh M
jﬁmﬂ JuMwuuwuafW Nlﬂh lM
-50 dBm
-60 dBm
-70 dBm
CF 2.412 GHz 691 pts Span 50.0 MHz
i I T N R
Date: 20 MAR 2017 1122823
Data Rate: 24 Mbps Channel frequency: 2412 MHz
Spectrum | n%:(
Ref Level 27.00 dBm  Offset 11.80 dB & RBW 100 kHz
Att 35 dB SWT 56.9 ps @ YBW 300 kHz  Mode Auto FFT
@ 1Pk Max
M2[1] -43.30 dBm
20 dBm 2.4835000 GHz
M1[1] -0.78 dBm
2.4606980 GHz
10 dBm
Ml
0 dBrm
-10 dBrn I"H’W‘J \
-20 dBm ﬁ/ ]111‘
-30 dBm
a0 dBnﬂ_‘mﬁ‘TﬂWﬂ&M’! MU\W% y
-50 dBm
-60 dBm
-70 dBm
CF 2.462 GHz 691 pts Span 50.0 MHz
—
] [ ] Measuring... 'IIIIIII' X 20032017

11:29:27

A

Date: 20 MAR 2017 112927

Data Rate: 24 Mbps

Channel frequency: 2462 MHz
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Spectrum
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=)

Ref Level 27.00 dBm  Offset 11.80 dBb & RBW 100 kHz

Att 35de SWT 56.9 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max
M1[1] -0.51 dBm
20 dBrm 2.4106980 GHz
M2[1] -35.57 dBm
2.3984660 GHz
10 dBm
(8
0 dBm ¥

-10 dBm M

-20dem

/ N

M
-40 dBm i ot

Wi

Date:20 MAR 2017 11:226:19

-50 dBm
-60 dBm
-70dBm
CF 2.412 GHz 691 pts Span 50.0 MHz
J [ ] Measuring... QERRREREY GG zninlfé";n:g y

Data Rate: 54 Mbps Channel frequency: 2412 MHz

Spectrum |

=)

Ref Level 27.00 dBm  Offset 11.80 dB & RBW 100 kHz

Att 35dB SWT 56.9 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max
M1[1] -1.03 dBm
20 dBm 2.4606980 GHz
M2[1] -43.92 dBm
2.4835000 GHz
10 dBm
(8
0 dBrm

-10 dBrn W

| |

-30 dBrmn \RHA

-40 dam m!

T

-50 dBrn

Mt

-60 dBrn

-70 dBrn

CF 2.462 GHz 691 pts

Span 50.0 MHz

Date:20 MAR 2017 11:224:13

i | Measuring..  QRNNRRAND WG Miban g

Data Rate: 54 Mbps Channel frequency: 2462 MHz

Test Report No.:

19660294 001 Date: 21.03.2017
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IEEE802.11nHT20
Value at Band Edge
Data Channel Reference Band Limit
Rate Edge
(Mbps) Frequency ValueB |\ A B (dBc)
P (MHz) Frequency Value A (dBm) alue
(MHz) (dBm) (dBc)
2412 2393.47 -35.72 4.05 39.77 20
MCSO
2462 2483.5 -43.71 4.05 47.76 20
2412 2396 -37.09 3.12 40.21 20
MCS4
2462 2483.5 -44.06 3.12 47.18 20
2412 2391.66 -37.98 0.29 38.27 20
MCS7
2462 2483.5 -42.77 0.29 43.06 20
Spectrum | [%]
Ref Level 27.00 dBm Offset 11.80 dB & RBW 100 kHz
Att 35 dB SWT 37.9 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max
M1[1] 4.05 dBm
20 dBm 2.4357340 GHz
10 dBm
M1
0 dBm nw ﬂww " Xnnvn qulk ) UWJFLMN
-10 dBm j/\{\/ M
e A
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.437 GHz 691 pts Span 25.0 MHz
i Measuring... WHNRNCEED WG ity
Date: 20 MAR 2017 10:59:10
Reference Level Plot: MCSO
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Spectrum :%:

Ref Level 27.00 dBm  Offset 11.80 dBb & RBW 100 kHz

Att 3508 SWT 379 ps @ VBW 300 kHz  Mode Auto FFT
@ 1Pk Max
M1[1] 3.12 dBm
o dem 2.4357340 GHz
10 dBm
M1
o dam I g i 1
' P EAkE T i
-10 dBm r/ \L
-20 dBm
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.437 GHz 691 pts Span 25.0 MHz
i | Measuring...  @UNNRRAND WG it

Date:20 MAR 2017 11:02:47

Reference Level Plot: MCS4

Spectrum n%:'

Ref Level 27.00 dBm Offset 11.80 dB & RBW 100 kHz

Att 35de SWT 37.9 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max
M1[1] 0.29 dBm
20 dBrm 2.4357340 GHz
10 dBm
M1
0 dBm 0

r”’““} WWWWM\ w\nwwm

-10dBm J L
-20dem

dem Al
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.437 GHz 691 pts Span 25.0 MHz
} [ ] Measuring... URRRENED GG 0032017 y

Date: 20 MAR 2017 11:07:43

Reference Level Plot: MCS7
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Spectrum :%:
Ref Level 27.00 dem  Offset 11.80 dB @ RBW 100 kHz
Att 35de SWT 5659 ps @ VBW 300 kHz  Mode Auto FFT
@ 1Pk Max
m2[1] -35.72 dBm
20 dBm 2.3934730 GHz
M1[1] 0.18 dBm
2.4106980 GHz
10 dBm
M1
0 dBm x M
-10 dBm '(UW W‘\
-20 dem \
-30 dBm it
E Ly
_40 dBm A.IIIJUWN I\Iu;uu d\ 4%
-50 dBm
-60 dBm
-70 dBm
CF 2.412 GHz 691 pts Span 50.0 MHz
i 20.03.2017
H Measuring... HNRRNNED W [FESE
Date:20 MAR 2017 1121355
Data Rate: MCSO Channel frequency: 2412 MHz
Spectrum | n%:(
Ref Level 27.00 dBm  Offset 11.80 dB & RBW 100 kHz
Att 35dB SWT  56.9 ps @ VBW 300 kHz  Mode Auto FFT
@ 1Pk Max
m2[1] -43.71 dBm
20 dBm 2.4835000 GHz
M1[1] -0.49 dBm
2.4606980 GHz
10 dBm
M1
0 dBrm ¥ WM
-10 dBm ’(VJW MLML'M\
-20 dBm
-30 dBm

Mg

-50 dBrn

-60 dBrn

-70 dBrn

CF 2.462 GHz

691 pts Span 50.0 MHz

i

20.03.2017

2301 4

Measuring...

PN [

Date:20 MAR 2017 112301

Data Rate: MCSO

Channel frequency: 2462 MHz
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Spectrum | n%:[
Ref Level 27.00 dBm  Offset 11.80 dB & RBW 100 kHz
Att 35dB SWT 56.9 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max
M2[1] -37.09 dBm
20 dBm 2.3960060 GHz
M1[1] -0.05 dBm
2.4106980 GHz
10 dBm
r1
0 dbm ¥
-10 dBm (“"MMJIWJ ‘
-20 dBrm
-30 dBrm
A o
_40 damilm MJ.W.u by
-50 dBrn
-60 dBrm
-70 dBrmn
CF 2.412 GHz 691 pts Span 50.0 MHz
o 20.02.2017
][ ] Measuring...  (INNRRNRD WG [ERTEI
Date: 20 MAR 2017 11:19:29
Data Rate: MCS4 Channel frequency: 2412 MHz
Spectrum | n%:(
Ref Level 27.00 dBm  Offset 11.80 dB & RBW 100 kHz
Att 35dB SWT 56.9 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max
M2[1] -44.06 dBm
20 dBm 2.4835000 GHz
M1[1] -0.37 dBm
2.4606980 GHz
10 dBm
(8
0 dBrm ¥ M
-10 dBm {MW Nu‘
-20 dBrm
-30 dBrm M
—40 dBrm Mﬁnﬂ,‘w e mu' W%WJ kil
-50 dBm
-60 dBrm
-70 dBm
CF 2.462 GHz 691 pts Span 50.0 MHz
] [ ] Measuring... IIIIIIII' X 20032017

11:17:39

A

Date:20 MAR 2017 11:17:39

Data Rate: MCS4

Channel frequency: 2462 MHz
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Spectrum
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=)

Ref Level 27.00 dBm  Offset 11.80 dBb & RBW 100 kHz

Att 35de SWT 56,9 ps @ VBW 300 kHz  Mode Auto FFT
@ 1Pk May
M2[1] -37.98 dBm
20 dem 2.3916640 GHz
M1[1] -0.17 dBm
2.4106980 GHz
10 dBm
M1
0dBm ¥
-10dBm V”WL%

-20dem

Date: 20 MAR 2017 11:14:08

Data Rate: MCS7

-30 dBm .
I
-50 dBm
-60 dBm
-70 dBm
CF 2.412 GHz 691 pts Span 50.0 MHz
J [ ] Measuring... WRRNRACED G 20.03.2017

[IBEE

Channel frequency: 2412 MHz

Date:20 M AR 2017 11:16:04

Data Rate: MCS7

Spectrum n%:'
Ref Level 27.00 dem Offset 11.80 dB & RBW 100 kHz
Att 35dB  SWT 56,9 s @ VYBW 300 kHz  Mode Auto FFT
@ 1Pk Max
M1[1] -0.29 dBm
50 dBm 2.4606980 GHz
m2[1] -42.77 dBm
2.4835000 GHz
10 dBm
Ml
0 dBém T
-10 dBm J” “\
-20 dBm
-30dBm Mw
<0 dery M ”MM%M
-50 dBm
-60 dBm
-70 dBm
CF 2.462 GHz 691 pts Span 50.0 MHz
H Measuring...  @UCLERLLD G e y

Channel frequency: 2462 MHz
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IEEE802.11nHT40
Value at Band Edge
Data Channel Reference Band Limit
Rate Edge
(Mbps) Frequency Value B Value A~B (dBc)
P (MHz) Frequency Value A (dBm) alue
(MHz) (dBm) (dBc)
2422 2400 -47.41 -0.46 46.95 30
MCSO0
2452 2483.5 -51.46 -0.46 51 30
2422 2400 -46.24 -0.28 45.96 30
MCS4
2452 2483.5 -51.06 -0.28 50.78 30
2422 2399.84 -39.6 -3.82 35.78 30
MCS7
2452 2483.5 -50.44 -3.82 46.62 30
“i Agilent  14:02:18 28 Mar 2017 R T | peak<earch
Mkr1 2.43457 GHz
Ref 16 dBm Atten 20 dB 0.467 dBm
Peak Meas Tools *
Log
10 x
dB/ Next Peak
Offst
10.7
dB
Next Pk Right
Next Pk Left
M1 s2
S3 FC Min Search
AA
Pk-Pk Search
Center 2.437 GHz Span 60 MHz 1""'0?;9
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)

Reference Level Plot: MCSO
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i Agllent  14:03:30 28 Mar 2017 R T Peak Search
Mkr1 2.43451 GHz
Ref 16 dBm Atten 20 dB 0.28 dBm
Peak Meas Tools *
Log
10 x
dB/ Next Peak
Offst
10.7
dB _
Next Pk Right
Next Pk Left
M1 52
53 FC Min Search
AA
Pk-Pk Search
Center 2.437 GHz Span 60 MHz 1""'0?;9
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Reference Level Plot: MCS4
i Agilent  14:00:58 28 Mar 2017 R T | peak Search
Mkr1 2.41951 GHz
Ref 16 dBm Atten 20 dB -3.823 dBm
Peak Meas Tools *
Log —_—
10 .
dB/ Next Peak
Offst
10.7 —
dB _
Next Pk Right
Next Pk Left
M1 52
53 FC Min Search
AA
Pk-Pk Search
Center 2.422 GHz Span 60 MHz 1""'0?;9
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)

Reference Level Plot: MCS7
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< Agilent  14:11:51 28 Mar 2017 R T Peak Search
Mkr1 2.41956 GHz
Ref 16 dBm Atten 20 dB 1.127 dBm
Peak Meas Tools *
Log 1
10
dB/ Next Peak
Offst
10.7 ———————————
dB 2 .
R Next Pk Right
Mext Pk Left
Center 2.422 GHz Span 80 MHz
#Res BW 100 kHz #V/BW 300 kHz Sweep 9.99 ms (1000 pts) Min Search
Marker Trace Type ¥ Axis Amplitude
1 1) Freq 241956 GHz -7.127 dBm
2 1) Freq 2.40000 GHz -47.41 dBm
Pk-Pk Search
More
10f2
Data Rate: MCSO Channel frequency: 2422 MHz
“i Agdilent 14:15:26 28 Mar 2017 R T T
Mkr1 2.44956 GHz
Ref 16 dBm Atten 20 dB £6.917 dBm
Peak Meas Tools +
LOg 1
10
dB/ Next Peak
Offst
10.7  ——
dB _
s 3 Next Pk Right
Mext Pk Left
Center 2.452 GHz Span &0 MHz
#Res BW 100 kHz #V/BW 300 kHz Sweep 9.99 ms (1000 pts) Min Search
Markar Trace Type ¥ Axis Amplitude
1 ) Freq 2 44958 GHz 5917 dBm
2 1) Freq 248350 GHz -51.48 dBm
Pk-Pk Search
More
1af2
Data Rate: MCSO Channel frequency: 2452 MHz
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< Agilent  14:12:58 28 Mar 2017 R T Peak Search
Mkr1 2.41956 GHz
Ref 16 dBm Atten 20 dB -7.03 dBm
Peak Meas Tools *
Log 1
10
dB/ Next Peak
Offst
10.7
dB 2 _
Next Pk Right
Lusdebafianbipis
Mext Pk Left
Center 2.422 GHz Span 80 MHz
#Res BW 100 kHz #V/BW 300 kHz Sweep 9.99 ms (1000 pts) Min Search
Marker Trace Type ¥ Axis Amplitude
1 1) Fraq 241956 GHz -7.02 dBm
2 1) Fraq 2.40000 GHz -48 24 dBm
Pk-Pk Search
More
10f2
Data Rate: MCS4 Channel frequency: 2422 MHz
< Agilent  14:16:56 28 Mar 2017 R T Marker
Mkr2 2.48350 GHz
Ref 16 dB Atten 20 dB -51.06 dB:
Pe m en ™ Select Marker
eak
12 3 4
Log 1
10
db/ Normal
Offst
10.7
dB
; 2 Delta
Delta Pair
(Tracking Ref)
Ref Delta
Center 2.452 GHz Span 80 MHz .
#Res BW 100 kHz #V/BW 300 kHz Sweep 9.99 ms (1000 pts) Span Pair
Marker Trace Type X Axis Amplitude Span Center
1 1) Fraq 244956 GHz -7.046 dBm
2 1) Freg 2.48350 GHz -51.08 dBm
Off
More
10f2

Data Rate: MCS4

Channel frequency: 2452 MHz

Test Report No.: 19660294 001

Date: 21.03.2017
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i Agilenf  14:14:11 28 Mar 2017 R T Marker
Mkr2 2.39984 GHz
Eef 16 dBm Atten 20 dB -39.6 dBm Select Marker
eak
1 2 3 4
Log 1
10 Miw
dB/ Normal
Offst
10.7 z
dB
Delta
Delta Pair
(Tracking Ref)
Ref Delta
Center 2.422 GHz Span 80 MHz _
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts) Span Pair
Marker Trace Type X Axis Amplitude Span Center
1 W] Freq 2.41956 GHz -3.933 dBm
2 1) Freq 2.39984 GHz -39.8 dBm
Off
More
1of2
Data Rate: MCS7 Channel frequency: 2422 MHz
< Agilent  14:18:14 28 Mar 2017 R T e s
Mkr1 2.44956 GHz
Ref 16 dBm Atten 20 dB -5.768 dBm
Peak Meas Tools *
Lo-g 1
10
dB/ Next Peak
Offst
10.7
dB _
" Next Pk Right
Next Pk Left
Center 2.452 GHz Span 80 MHz
#Res BW 100 kHz #V/BW 300 kHz Sweep 9.99 ms (1000 pts) Min Search
Marker Trace Type ¥ Aotz Amplitude
1 1) Freq 2.44956 GHz -5.768 dBm
2 ] Freg 2.48350 GHz -50.44 dBm
Pk-Pk Search
More
10of2
Data Rate: MCS7 Channel frequency: 2452 MHz
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IEEE802.11nHT20
Value at Band Edge
Data Channel Reference Band Limit
Rate Edge
(Mbps) Frequency Value B Value A~B (dBc)
P (MHz) Frequency Value A (dBm) alue
(MHz) (dBm) (dBc)
2412 2400 -35.46 -0.34 35.12 20
MCS8
2462 2484.25 -42.81 -0.34 42.47 20
2412 2400 -36.79 -0.08 36.71 20
MCS12
2462 2484.25 -47.23 -0.08 47.15 20
2412 2399.84 -40.93 -3.27 37.66 20
MCS15
2462 2483.5 -50.05 -3.27 46.78 20
2 Agilent  09:46:14 28 Mar 2017 R T | peak<earch
Mkr1 2.438239 GHz
Ref 16 dBm Atten 20 dB 0.345 dBm
Peak Meas Tools *
Log
10 :
dB/ MW%M Next Peak
Offst
10.7 =
dB
Next Pk Right
Next Pk Left
M1 S2
53 FC Min Search
AA
Pk-Pk Search
Center 2.437 GHz Span 25 MHz 1""'0?;9
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)

Reference Level Plot: MCSS8
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“io Agilent  09:44:51 28 Mar 2017 R T s
Mkr1 2.438214 GHz
Ref 16 dBm Atten 20 dB -0.084 dBm
Peak Meas Tools *
Log
10 -
dB/ Next Peak
Offst
10.7
dB _
w’, Next Pk Right
Next Pk Left
M1 52
53 FC Min Search
AA
Pk-Pk Search
Center 2.437 GHz Span 25 MHz 1""'0?;9
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)
Reference Level Plot: MCS12
< Agilent  09:39:20 28 Mar 2017 R T e s
Mkr1 2.438239 GHz
Ref 16 dBm Atten 20 dB -3.279 dBm
Peak Meas Tools *
Log
10
dB/ Next Peak
Offst
10.7
dB
Next Pk Right
Next Pk Left
M1 52
53 FC Min Search
AA
Pk-Pk Search
Center 2.437 GHz Span 25 MHz 1""'0?;9
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts)

Reference Level Plot: MCS15
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< Agilent  10:12:24 28 Mar 2017 R T Peak Search
Mkr1 2.41323 GHz
Ref 16 dBm Atten 20 dB -1.094 dBm
Peak Meas Tools *
Log 1
10
dB/ Next Peak
Offst
10.7 "
dB _
e Next Pk Right
Mext Pk Left
Center 2.412 GHz Span 50 MHz
#Res BW 100 kHz #V/BW 300 kHz Sweep 9.99 ms (1000 pts) Min Search
Marker Trace Type ¥ Axis Amplitude
1 1) Frag 2.41323 GHz -1.094 dBm
2 1) Freg 2.40000 GHz -35 .48 dBm
Pk-Pk Search
More
1of2
Data Rate: MCS8 Channel frequency: 2412 MHz
< Agilent  10:15:11 28 Mar 2017 R T Marker
Mkr3 2.48425 GHz
Ref 16 dB Atten 20 dB 42.81 dB
© m en ™ Select Marker
Peak
1 1 2 3 4
Log
10
db/ Normal
Offst
10.7
dB W
Delta
Delta Pair
(Tracking Ref)
Ref Delta
Center 2.462 GHz Span 50 MHz .
#Res BW 100 kHz #V/BW 300 kHz Sweep 9.99 ms (1000 pts) Span Pair
Marker Trace Type X Axis Amplitude Span Center
1 1) Freg 2468323 GHz -1.21 dBm
2 1) Freq 248350 GHz -45.83 dBm
3 1) Frag 248425 GHz 42 81 dBm Off
More
1of2
Data Rate: MCS8 Channel frequency: 2462 MHz
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< Agilent  10:10:50 28 Mar 2017 R T Marker
Mkr2 2.40000 GHz
Ref 16 dBi Atten 20 dB -36.79 dB
© ™ en ™ Select Marker
Peak
1 1 2 3 4
Log
10
db/ Normal
Offst
10.7 2
dB
M Delta
Delta Pair
(Tracking Ref)
Ref Delta
Center 2.412 GHz Span 50 MHz _
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts) Span Pair
Marker Trace Type X Axis Amplitude Span Center
1 ) Freq 241323 GHz 0.751 dBm
2 ) Fraq 2.40000 GHz -38.79 dBm
Off
More
1of2

Data Rate: MCS12 Channel frequency: 2412 MHz
< Agilent  10:17:11 28 Mar 2017 R T Marker
Mkr2 2.48350 GHz
Ref 16 dB Atten 20 dB 47.23 dB
Pe m en ™ Select Marker
eak
1 1 2 3 4
Log
10
db/ Normal
Offst
10.7
dB =3
WMMW Delta
Delta Pair
(Tracking Ref)
Ref Delta
Center 2.462 GHz Span 50 MHz .
#Res BW 100 kHz #V/BW 300 kHz Sweep 9.99 ms (1000 pts) Span Pair
Marker Trace Type X Axis Amplitude Span Center
1 1) Freq 2468323 GHz 0907 dBm
2 1) Freg 2.48350 GHz -47.23 dBm
3 1) Freq 2.48425 GHz -46 58 dBm Off
More
10f2

Channel frequency: 2462 MHz

Data Rate: MCS12

Test Report No.: 19660294 001

Date: 21.03.2017
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i Agilent  10:08:42 28 Mar 2017 R T

Marker
Mkr2 2.40000 GHz
Ref 16 dBi Atten 20 dB -40.93 dB
© m en ™ Select Marker
Peak 1 5 3 4
Log T £ 3 4
10
dB/ Marker Trace
Offst Auto 1 2 3
10.7 . ——
dB Readout ,
MWW il ety Frequency
Function ,
Off
Center 2.412 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts) Marker Table
Marker Trace Type * Axis Amplitude On Off
1 1) Freq 2.41323 GHz -3.22 dBm
2 1) Freq 2.40000 GHz -40.93 dBm
Marker All Off
More
20f2
Data Rate: MCS15 Channel frequency: 2412 MHz
“i Agilent  10:18:45 28 Mar 2017 R T Marker
Mkr3 2.48435 GHz
Ref 16 dB Atten 20 dB -51.56 dB
© m en ™ Select Marker
Peak 1 P 3 4
Log T = =1
10
dB/ Normal
Offst
10.7
dB . Delta
= el
IR,
Delta Pair
(Tracking Ref)
Ref Delta
Center 2.462 GHz Span 50 MHz _
#Res BW 100 kHz #VBW 300 kHz Sweep 9.99 ms (1000 pts) Span Pair
Marker Trace Type * Axis Amplitude Span Center
1 ) Freq 248323 GHz -3.411 dBm
2 1) Freq 248350 GHz -50.05 dBm
3 1) Freq 248435 GHz -51.58 dBm Off
More
1of2
Data Rate: MCS15 Channel frequency: 2462 MHz
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Test Result: Bluetooth LE

Channel Value at Band Edge Reference Band Edge Limit
Frequency Value B Value A~B (dBc)
(MHz) Frequency Value A (dBm) (dBc)
(MHz) (dBm)
2402 2398.2 -42.77 6.6 49.37 20
2480 2483.5 -43.95 6.6 50.55 20
Spectrum [%]
Ref Level 23.00 dBm Offset 11.80 dB & RBW 100 kHz
Att 30 dB SWT 19 ps @ VBW 300 kHz  Mode auto FFT
@ 1Pk Max
20 dBm M1[1] 6.60 dBm
2.402247500 GHz
10 dBm ML
T [
0 dBm /[\
-10 B
-20 dBrm
i |
-30 dBrm
-40 dBrn
-50 dBm:
-60 dBm:
-70 dBm
CF 2.4D02 GHz 2000 pts Span 2.0 %
Il

Date:22MAR 2017 16:57:28

Measuring...

Reference Level Plot

[ B

22.03.2017

1657:27

Test Report No.: 196602

94 001
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Spectrum

A TUVRheinland®

=)

Ref Level 27.00 dBm  Offset 11.80 dBb & RBW 100 kHz

Att 35de SWT 19 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk Max
M2[1] -42.77 dBm
20 dBrm 2.3982050 GHz
M1[1] 6.25 dBm
2.4022460 GHz
10 dBm Ly
0 dBm / ﬂfﬂi}\\
-10 dBm

-20dem /

-30dBm

-40 dem 12

-50 dBm

-60 dBm

-70dBm

CF 2.3997 GHz 691 pts

Span 10.0 MHz

j ]

Date:21 MAR 2017 12:33:34

Measuring...

Channel Frequency 2402 MHz

Spectrum |

[ B ™

21.03.2017
12:33:33

s

(=)

Ref Level 27,00 dBm Offset 11.80 dB & RBW 100 kHz

Att 35dB SWT 19 ps @ VBW 300 kHz  Mode suto FFT
@ 1Pk Max
M2[1] -43.95 dBm
20 dem 2.4835000 GHz
M1[1] 5.50 dBm
2.4802460 GHz
10 dBm T
0 dBrm [V»\ﬁ

-10 dBrn

[ ]

-30 dBrn

-40 dBrn

JWWWM
-50 dBm

-60 dBrn

-70 dBrn

GF 2.48 GHz 691 pts

Span 10.0 MHz

] [ ] Measuring...

Date: 21 MAR 2017 12:28:47

Channel Frequency 2480 MHz

Conducted Spurious Emission

([ FEEEEEEE 7

21.03.2017
12:28:47

%
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Worst case test result

WiFi
“i Agdilent  12:47:28 28 Mar 2017 R T T
Mkr1 2.415 GHz
Ref 16 dBm Atten 20 dB 4.279 dBm
Peak 1 Meas Tools ¥
Log
10
dB/ Next Peak
Offst
10.7
dB _
et Next Pk Right
Mext Pk Left
Start 30 MHz Stop 26.5 GHz
#Res BW 100 kHz #V/BW 300 kHz  Sweep 264.7 ms (1000 pts) Min Search
Markar Trace Type ¥ Axis Amplitude
1 (1) Freq 2.415 GHz 4229 dBm
Pk-Pk Search
More
10f2
Data Rate: 11Mbps Channel frequency: 2412 MHz
i Agilent  12:59:55 28 Mar 2017 R T Peak Search
Mkr1 2.441 GHz
Ref 16 dBm Atten 20 dB 0.119 dBm
Peak . Meas Tools +
Log
10
ds/ Next Peak
Offst
10.7
dB _
. Next Pk Right
Next Pk Left
Start 30 MHz Stop 26.5 GHz
#Res BW 100 kHz #/BW 300 kHz  Sweep 264.7 ms (1000 pts) Min Search
Marker Trace Type X Axis Amplitude
1 1) Freg 2.441 GHz -0.119 dBm
Pk-Pk Search
More
10f2
Data Rate: 54Mbps Channel frequency: 2437 MHz
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i Agilent  12:52:51 28 Mar 2017 R T Peak Search
Mkr1 2.415 GHz
Ref 16 dBm Atten 20 dB -3.411 dBm
Peak Meas Tools *
Log R
10
dB/ Next Peak
Offst
10.7
dB _
Next Pk Right
Mext Pk Left
Start 30 MHz Stop 26.5 GHz
#Res BW 100 kHz #V/BW 300 kHz  Sweep 264.7 ms (1000 pts) Min Search
Marker Trace Type ¥ Axis Amplitude
1 1) Frag 2.415 GHz -3.411 dBm
Pk-Pk Search
More
10f2
Data Rate: MCS4_HT20 Channel frequency: 2412 MHz
i Agilent  13:33:25 28 Mar 2017 R T | peak<earch
Mkr1 2.441 GHz
Ref 16 dBm Atten 20 dB -2.457 dBm
Peak Meas Tools *
Log I
10
dB/ Next Peak
Offst
10.7
dB _
Next Pk Right
%W
MNext Pk Left
Start 30 MHz Stop 26.5 GHz
#Res BW 100 kHz #/BW 300 kHz  Sweep 264.7 ms (1000 pts) Min Search
Marker Trace Type ¥ Aotz Amplitude
1 1) Freg 2.441 GHz -2 457 dBm
Pk-Pk Search
More
10f2
Data Rate: MCS4_HT40 Channel frequency: 2437 MHz
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< Agilent  13:21:50 28 Mar 2017 R T Peak Search
Mkr1 2.415 GHz
Ref 16 dBm Atten 20 dB -3.007 dBm
Peak Meas Tools *
Log N
10
dB/ Next Peak
Offst
10.7
dB _
Next Pk Right
e VTN e & L YT N ARURPS R O
MNext Pk Left
Start 30 MHz Stop 26.5 GHz
#Res BW 100 kHz #V/BW 300 kHz  Sweep 264.7 ms (1000 pts) Min Search
Marker Trace Type ¥ Axis Amplitude
1 ) Fraq 2.415 GHz -3.007 dBm
Pk-Pk Search
More
10f2
Data Rate: MCS12_HT20 Channel frequency: 2412 MHz
Bluetooth LE
< Agilent  12:57:21 28 Mar 2017 R T Peak Seaich
Mkr1 2.441 GHz
Ref 16 dBm Atten 20 dB 0.662 dBm
Peak . Meas Tools *
Log
10
dB/ Next Peak
Offst
10.7
dB _
e NEXE P Right
MNext Pk Left
Start 30 MHz Stop 26.5 GHz
#Res BW 100 kHz #VBW 300 kHz  Sweep 264.7 ms (1000 pts) Min Search
Marker Trace Type X Axis Amplitude
1 ) Freq 2.441 GHz -0.882 dBm
Pk-Pk Search
More
1cf2

Channel Frequency 2440 MHz
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Radiated Spurious Emissions and Restricted Bands of Operation
Result Pass

FCC Part 15 Section 15.209 &15.205

Test Method ANSI C63.10-2013

Measurement Location Semi Anechoic Chamber

Measuring Distance 3m

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

Test Specification

Limit for Radiated Emission of Section 15.209:

Frequency Field strength Field strength Distance of
(MHz) (uVv/m) (dBuVv/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 43,5 3
216-960 200 46.0 3
Above 960 500 54.0 3

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

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

For frequency Range 9kHz — 30MHz

All emissions were below 20dB from the applicable limit, hence not reported.

Worst case test results for the frequencies in the range 30MHz- 1GHz are reported in below table.
For the Frequency range 30MHz -1GHz

Spurious
Polarization Frequency (MHz) Emission Limit (dBuV/m) | Margin (dB)

(dBpv/m)

. 480.07 MHz 38.09 46 -07.91

Vertical

960.12 MHz 38.27 54 -15.73

119.99 MHz 30.91 43.5 -12.59

. 240.05 MHz 30.87 46 -15.13

Horizontal
480.07 MHz 39.58 46 -06.42
960.06 MHz 38.28 54 -15.72

Worst case test results for the frequencies in the range 1 GHz - 26.5 GHz are reported in below table.
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Dipole Antenna
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IEEE 802.11b
Spurious
Data rate . Frequency | Emission Limit Margin
h I| Pol
(Mbps) | Channel | Polarization | = ) value | (dBuv/m) (dB)
(dBuv/m)
2390(Pk) 54.31 74 -19.69
2390(Av) 47.73 54 -6.27
) 2412(Pk) 102.9 * -
Vertical
2412(Av) 99.98 * -
4824(Pk) 54.13 74.00 -19.87
Lo 4824(Av) 48.07 54.00 -5.93
w
2390(Pk) 47.93 74 -26.07
2390(Av) 42.14 54 -11.86
, 2412(Pk) 96.04 * _
Horizontal
2412(Av) 93.19 * -
4824(Pk) 52.26 74.00 -21.74
4824(Av) 44.60 54.00 -9.40
2437(Pk) 93.94 * -
_ 2437(Av) 91.11 * -
Vertical
4874(Pk) 55.46 74.00 -18.54
. 4874(Av) 51.09 54.00 -2.91
1 Mid
2437(Pk) 87.36 * -
_ 2437(Av) 84.13 * -
Horizontal
4874(Pk) 52.16 74.00 -21.84
4874(Av) 45.49 54.00 -8.51
2483.5(Pk) 50.98 74 -23.02
2483.5(Av) 44.56 54 -9.44
) 2462(Pk) 100.63 * -
Vertical
2462(Av) 97.6 * -
4924(Pk) 57.09 74.00 -16.91
High 4924(Av) 52.79 54.00 -1.21
i
& 24835(Pk) | 44.61 74 229.39
2483.5(Av) 36.76 54 -17.24
i 2462(Pk) 92.69 * -
Horizontal
2462(Av) 89.69 * -
4924(Pk) 53.49 74.00 -20.51
4924(Av) 46.40 54.00 -7.60
2390(Pk) 57.45 74 -16.55
2390(Av) 46.41 54 -7.59
, 2412(Pk) 107.12 * -
Vertical
11 Low 2412(Av) 98.41 * -
4824(Pk) 56.75 74 -17.25
4824(Av) 44.91 54 -9.09
Horizontal 2390(Pk) 49.26 74 -24.74

Test Report No.: 19660294 001
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2390(Av) 39.1 54 -14.9
2412(Pk) 100.27 * -
2412(Av) 91.44 * -
4824(Pk) 51.49 74 -22.51
4824(Av) 394 54 -14.6
2437(Pk) 100.71 * -
. 2437(Av) 92.1 * -
Vertical
4874(Pk) 54.54 74 -19.46
Mid 4874(Av) 44.17 54 -9.83
i
2437(Pk) 91.19 * -
) 2437(Av) 82.98 * -
Horizontal
4874(Pk) 52.16 74 -21.84
4874(Av) 40.06 54 -13.94
2483.5(Pk) 44,98 74 -29.02
2483.5(Av) 32 54 -22
_ 2462(Pk) 100.37 * -
Vertical
2462(Av) 92.16 * -
4924(Pk) 56.74 74 -17.26
High 4924(Av) 44 54 -10
i
8 2483.5(Pk) 41.59 74 -32.41
2483.5(Av) 27.87 54 -26.13
_ 2462(Pk) 91.92 * -
Horizontal
2462(Av) 83.81 * -
4924(Pk) 52.3 74 -21.7
4924(Av) 40.47 54 -13.53
IEEE 802.11g
Spurious
Data rate - Frequency | Emission Limit Margin
(Mbps) Channel | Polarization (MHz) value (dByv/m) (dB)
(dBuv/m)
2390(Pk) 62.86 74 -11.14
2390(Av) 39.44 54 -14.56
. 2412(Pk) 102.66 * -
Vertical
2412(Av) 92.72 * -
4824(Pk) 51.55 74 -22.45
) 4824(Av) 39.79 54 -14.21
ow
2390(Pk) 53.74 74 -20.26
6 2390(Av) 33.91 54 -20.09
. 2412(Pk) 95.8 * -
Horizontal
2412(Av) 86.02 * -
4824(Pk) 49,54 74 -24.46
4824(Av) 37.94 54 -16.06
2437(Pk) 107.06 * -
. . 2437(Av) 97.02 * -
Mid Vertical
4874(Pk) 59.28 74 -14.72
4874(Av) 46.03 54 -7.97
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2437(Pk) 99.6 * -
) 2437(Av) 89.97 * -
Horizontal
4874(Pk) 52.87 74 -21.13
4874(Av) 40.67 54 -13.33
2483.5(Pk) 62.51 74 -11.49
2483.5(Av) 38.67 54 -15.33
) 2462(Pk) 102.27 * -
Vertical
2462(Av) 92.55 * -
4924(Pk) 61.58 74.00 -12.42
Hich 4924(Av) 46.43 54.00 -7.57
i
& 2483.5(Pk) 55.55 74 -18.45
2483.5(Av) 32.16 54 -21.84
) 2462(Pk) 95.88 * -
Horizontal
2462(Av) 85.8 * -
4924(Pk) 55.88 74.00 -18.12
4924(Av) 41.58 54.00 -12.42
2390(Pk) 63.35 74 -10.65
2390(Av) 37.81 54 -16.19
) 2412(Pk) 102.85 * -
Vertical
2412(Av) 91.31 * -
4824(Pk) 55.12 74.00 -18.88
) 4824(Av) 40.48 54.00 -13.52
ow
2390(Pk) 56.78 74 -17.22
2390(Av) 32.21 54 -21.79
) 2412(Pk) 96.29 * -
Horizontal
2412(Av) 84.66 * -
4824(Pk) 51.77 74.00 -22.23
4824(Av) 38.20 54.00 -15.80
2437(Pk) 107.15 * -
, 2437(Av) 94.79 * -
Vertical
o 4874(PK) 51.26 74 -22.74
Mid 4874(Av) 39.8 54 -14.2
i
2437(Pk) 99.76 * -
) 2437(Av) 88.21 * -
Horizontal
4874(PK) 50.58 74 -23.42
4874(Av) 37.94 54 -16.06
2483.5(Pk) 67.14 74 -6.86
2483.5(Av) 37.09 54 -16.91
. 2462 (Pk) 103.35 * -
Vertical
2462(Av) 91.45 * -
High 4924(Pk) 51.08 74 -22.92
i
& 4924(Av) 37.97 54 -16.03
2483.5(Pk) 58.83 74 -15.17
. 2483.5(Av) 32.31 54 -21.69
Horizontal
2462 (Pk) 96.6 * -
2462(Av) 84.22 * R
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4924(Pk) 50.99 74 -23.01
4924(Av) 37.65 54 -16.35
2390(Pk) 62.87 74 -11.13
2390(Av) 36.73 54 -17.27
. 2412(Pk) 103.65 * -
Vertical
2412(Av) 89.62 * -
4824(Pk) 51.24 74 -22.76
Lo 4824(Av) 39.95 54 -14.05
w
2390(Pk) 55.4 74 -18.6
2390(Av) 31.79 54 -22.21
. 2412(Pk) 95.77 * -
Horizontal
2412(Av) 82.49 * -
4824(Pk) 51.04 74 -22.96
4824(Av) 37.92 54 -16.08
2437(Pk) 104.86 * -
_ 2437(Av) 90.64 * -
Vertical
4874(Pk) 59.68 74.00 -14.32
. 4874(Av) 42.74 54.00 -11.26
54 Mid
2437(Pk) 97.01 * -
_ 2437(Av) 84.04 * -
Horizontal
4874(Pk) 54.52 74.00 -19.48
4874(Av) 39.39 54.00 -14.61
2483.5(Pk) 64.77 74 9.23
2483.5(Av) 37.09 54 -16.91
. 2462 (Pk) 103.75 * -
Vertical
2462(Av) 89.58 * -
4924(Pk) 51.15 74 -22.85
Hich 4924(Av) 37.89 54 -16.11
i
& 2483.5(Pk) | 59.85 74 1415
2483.5(Av) 31.59 54 -22.41
. 2462 (Pk) 95.69 * -
Horizontal
2462(Av) 83.18 * -
4924(Pk) 51.07 74 -22.93
4924(Av) 37.84 54 -16.16
IEEE 802.11n HT20
Frequency :::::z; Limit Margin
D jzati B
atarate | Channel | Polarization (MHz) value (d u)v/m (dB)
(dBuv/m)
2390(Pk) 63.38 74 -10.62
2390(Av) 40.71 54 -13.29
. 2412(Pk) 102.67 * -
MCSO Low Vertical
2412(Av) 93 * -
4824(Pk) 51.27 74 -22.73
4824(Av) 3991 54 -14.09
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2390(Pk) 57.45 74 -16.55
2390(Av) 35.17 54 -18.83
) 2412(Pk) 95.81 * -
Horizontal
2412(Av) 86.1 * -
4824(Pk) 50.2 74 -23.8
4824(Av) 36.92 54 -17.08
2437(Pk) 105.39 * -
_ 2437(Av) 96.05 * -
Vertical
4874(Pk) 58.86 74 -15.14
Mid 4874(Av) 44.96 54 -9.04
i
2437(Pk) 98.68 * -
_ 2437(Av) 89.68 * -
Horizontal
4874(Pk) 52.42 74 -21.58
4874(Av) 39.75 54 -14.25
2483.5(Pk) 64.88 74 -9.12
2483.5(Av) 40.29 54 -13.71
) 2462(Pk) 102.69 * -
Vertical
2462(Av) 92.69 * -
4924(Pk) 55.09 74 -18.91
Hieh 4924(Av) 41.5 54 -12.5
i
& 2483.5(Pk) 56.61 74 -17.39
2483.5(Av) 33.69 54 -20.31
) 2462(Pk) 96.06 * -
Horizontal
2462(Av) 85.68 * -
4924(PK) 51.46 74 -22.54
4924(Av) 39.27 54 -14.73
2390(Pk) 61.25 74 -12.75
2390(Av) 39.86 54 -14.14
) 2412(Pk) 102.98 * -
Vertical
2412(Av) 91.69 * -
4824(PK) 51.15 74 -22.85
L 4824(Av) 39.87 54 -14.13
ow
2390(Pk) 54.01 74 -19.99
2390(Av) 34.06 54 -19.94
, 2412(Pk) 96.44 * -
Horizontal
2412(Av) 84.25 * -
MCS4
4824(PK) 49.72 74 -24.28
4824(Av) 37.91 54 -16.09
2437(Pk) 107.18 * -
. 2437(Av) 93.79 * -
Vertical
4874(PK) 55.73 74 -18.27
Mid 4874(Av) 43.6 54 -10.4
i
2437(Pk) 98.63 * -
. 2437(Av) 87.19 * -
Horizontal
4874(PK) 52.41 74 -21.59
4874(Av) 39.42 54 -14.58

Test Report No.: 19660294 001

Date: 21.03.2017

Page 149 of 172



A TUVRheinland®

www.tuv.com

2483.5(Pk) 61.27 74 -12.73
2483.5(Av) 39.12 54 -14.88
) 2462(Pk) 102.72 * -
Vertical
2462(Av) 91.6 * -
4924(Pk) 54.09 74 -19.91
Hieh 4924(Av) 41.35 54 -12.65
i
8 2483.5(Pk) 54.1 74 -19.9
2483.5(Av) 33.38 54 -20.62
) 2462(Pk) 95.52 * -
Horizontal
2462(Av) 84.1 * -
4924(Pk) 51.27 74 -22.73
4924(Av) 39.15 54 -14.85
2390(Pk) 64 74 -10
2390(Av) 39.56 54 -14.44
) 2412(Pk) 103.7 * -
Vertical
2412(Av) 90.6 * -
4824(Pk) 50.73 74 -23.27
L 4824(Av) 39.92 54 -14.08
ow
2390(Pk) 57.18 74 -16.82
2390(Av) 33.94 54 -20.06
) 2412(Pk) 97.09 * -
Horizontal
2412(Av) 84.35 * -
4824(PK) 49.59 74 -24.41
4824(Av) 38.01 54 -15.99
2437(Pk) 103.7 * -
, 2437(Av) 90.46 * -
Vertical
4874(PK) 53.95 74 -20.05
_ 4874(Av) 41.41 54 -12.59
MCS7 Mid
2437(Pk) 96.54 * -
, 2437(Av) 83.84 * -
Horizontal
4874(PK) 50.7 74 -23.3
4874(Av) 38.91 54 -15.09
2483.5(Pk) 64.21 74 -9.79
2483.5(Av) 38.83 54 -15.17
. 2462(Pk) 104.04 * -
Vertical
2462(Av) 90.45 * -
4924(Pk) 53.69 74 -20.31
High 4924(Av) 41.24 54 -12.76
i
& 2483.5(Pk) | 57.97 74 116.03
2483.5(Av) 32.64 54 -21.36
. 2462(Pk) 95.96 * -
Horizontal
2462(Av) 83.42 * -
4924(PK) 51.47 74 -22.53
4924(Av) 39.22 54 -14.78
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Spurious
. Frequency | Emission Limit Margin
D h I | Pol
atarate | Channe olarization (MHz) value (dBuv/m) (dB)
(dBuv/m)
2390(Pk) 52.19 74 26.29
2390(Av) 33.49 54 36.79
) 2422(Pk) 94.35 * -
Vertical
2422(Av) 84.06 * -
4844(Pk) 52.29 74.00 -21.71
Lo 4844(Av) 40.96 54.00 -13.04
w
2390(Pk) 45.68 74 -28.32
2390(Av) 28.54 54 -25.46
) 2422(Pk) 87.11 * -
Horizontal
2422(Av) 76.77 * -
4844(Pk) 51.74 74.00 -22.26
4844(Av) 38.45 54.00 -15.55
2437(Pk) 100.29 * -
_ 2437(Av) 90.79 * -
Vertical
4874(Pk) 54.14 74 -19.86
. 4874(Av) 42.08 54 -11.92
MCSO Mid
2437(Pk) 91.32 * -
, 2437(Av) 81.6 * -
Horizontal
4874(Pk) 51.06 74 -22.94
4874(Av) 38.91 54 -15.09
2483.5(Pk) 48.23 74 -25.77
2483.5(Av) 32.71 54 -21.29
_ 2452(Pk) 93.44 * -
Vertical
2452(Av) 83.18 * -
4904(Pk) 53.98 74 -20.02
High 4904(Av) 42.15 54 -11.85
i
& 2483.5(Pk) | 40.94 74 133.06
2483.5(Av) 28.69 54 -25.31
. 2452(Pk) 85.36 * -
Horizontal
2452(Av) 75.54 * -
4904(Pk) 51.93 74 -22.07
4904(Av) 39.44 54 -14.56
2390(Pk) 52.59 74 -21.41
2390(Av) 34.25 54 -19.75
. 2422(Pk) 95.56 * -
Vertical
2422(Av) 82.38 * -
MCS4 Low 4844(Pk) 50.76 74 -23.24
4844(Av) 39.96 54 -14.04
2390(Pk) 46.68 74 -27.32
Horizontal 2390(Av) 29.51 54 -24.49
2422(Pk) 86.08 * -
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2422(Av) 72.23 * -
4844(Pk) 50.51 74 -23.49
4844(Av) 38.27 54 -15.73
2437(Pk) 103.43 * -
) 2437(Av) 89.01 * -
Vertical
4874(Pk) 54.86 74 -19.14
Mid 4874(Av) 41.85 54 -12.15
i
2437(Pk) 95.25 * -
) 2437(Av) 82.3 * -
Horizontal
4874(Pk) 51.03 74 -22.97
4874(Av) 39.05 54 -14.95
2483.5(Pk) 48.67 74 -25.33
2483.5(Av) 32.7 54 -21.3
_ 2452(Pk) 94.47 * -
Vertical
2452(Av) 81.09 * -
4904(Pk) 54.96 74 -19.04
High 4904(Av) 41.87 54 -12.13
i
8 2483.5(Pk) 42.32 74 -31.68
2483.5(Av) 28.47 54 -25.53
_ 2452(Pk) 86.87 * -
Horizontal
2452(Av) 73.56 * -
4904(Pk) 51.37 74 -22.63
4904(Av) 39.35 54 -14.65
2390(Pk) 52.17 74 -21.83
2390(Av) 35.23 54 -18.77
, 2422(Pk) 98.69 * -
Vertical
2422(Av) 83.4 * -
4844(PK) 50.52 74 -23.48
) 4844(Av) 40.06 54 -13.94
ow
2390(Pk) 45,98 74 -28.02
2390(Av) 28.35 54 -25.65
. 2422(Pk) 88.31 * -
Horizontal
2422(Av) 73.05 * -
4844(Pk) 50.63 74 -23.37
MCS7 4844(Av) 38.38 54 -15.62
2437(Pk) 98.13 * -
. 2437(Av) 83.04 * -
Vertical
4874(Pk) 51.53 74 -22.47
Mid 4874(Av) 40.48 54 -13.52
i
2437(Pk) 87.56 * -
. 2437(Av) 72.34 * -
Horizontal
4874(Pk) 51.08 74 -22.92
4874(Av) 38.62 54 -15.38
2483.5(Pk) 51.13 74 -22.87
High Vertical 2483.5(Av) 30.25 54 -23.75
2452(Pk) 88.32 * -
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2452(Av) 72.91 * -
4904(Pk) 51.96 74 -22.04
4904(Av) 40.45 54 -13.55
2483.5(Pk) 59.16 74 -14.84
2483.5(Av) 35.87 54 -18.13
_ 2452(Pk) 96.4 * -
Horizontal
2452(Av) 81.07 * -
4904(Pk) 51.17 74 -22.83
4904(Av) 39 54 -15
802.11n MIMO_ HT20
Spurious
- Frequency | Emission Limit Margin
Data rate | Channel | Polarization (MHz) value (dBuv/m) (dB)
(dBuv/m)
2390(Pk) 64.08 74 -9.92
2390(Av) 42.7 54 -11.3
. 2412(Pk) 104.35 * -
Vertical
2412(Av) 93.31 * -
4824(Pk) 53.92 74.00 -20.08
L 4824(Av) 39.43 54.00 -14.57
ow
2390(Pk) 55.2 74 -18.8
2390(Av) 34.14 54 -19.86
, 2412(Pk) 95.84 * -
Horizontal
2412(Av) 85.04 * -
4824(Pk) 51.07 74.00 -22.93
4824(Av) 37.73 54.00 -16.27
2437(Pk) 105.42 * -
) 2437(Av) 94.63 * -
Vertical
4874(Pk) 56.1 74 -17.9
_ 4874(Av) 43.55 54 -10.45
MCS8 Mid
2437(Pk) 99.21 * -
) 2437(Av) 88.58 * -
Horizontal
4874(Pk) 51.9 74 -22.1
4874(Av) 39.7 54 -14.3
2483.5(Pk) 68.92 74 -5.08
2483.5(Av) 41.97 54 -12.03
. 2462(Pk) 104.01 * -
Vertical
2462(Av) 92.22 * -
4924(Pk) 53.78 74 -20.22
Hich 4924(Av) 40.97 54 -13.03
i
8 2483.5(Pk) 60.72 74 -13.28
2483.5(Av) 35.14 54 -18.86
. 2462(Pk) 98.17 * -
Horizontal
2462(Av) 86.58 * -
4924(Pk) 51.15 74 -22.85
4924(Av) 39.17 54 -14.83
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2390(Pk) 62.56 74 -11.44
2390(Av) 40.44 54 -13.56
) 2412(Pk) 104.72 * -
Vertical
2412(Av) 91.08 * -
4824(Pk) 52.08 74 -21.92
) 4824(Av) 40.4 54 -13.6
ow
2390(Pk) 52.41 74 -21.59
2390(Av) 34.44 54 -19.56
) 2412(Pk) 97.56 * -
Horizontal
2412(Av) 83.43 * -
4824(Pk) 49.69 74 -24.31
4824(Av) 38.37 54 -15.63
2437(Pk) 106.5 * -
_ 2437(Av) 92.76 * -
Vertical
4874(Pk) 56.73 74 -17.27
. 4874(Av) 43.03 54 -10.97
MCS12 Mid
2437(Pk) 100.01 * -
_ 2437(Av) 86.03 * -
Horizontal
4874(Pk) 53.18 74 -20.82
4874(Av) 39.63 54 -14.37
2483.5(Pk) 64.09 74 -9.91
2483.5(Av) 40.59 54 -13.41
) 2462(Pk) 104.82 * -
Vertical
2462(Av) 90.53 * -
4924(PK) 53.23 74 -20.77
Hich 4924(Av) 41.1 54 -12.9
i
& 2483.5(Pk) | 56.79 74 7.1
2483.5(Av) 34.18 54 -19.82
. 2462(Pk) 99.04 * -
Horizontal
2462(Av) 84.37 * -
4924(PK) 51.11 74 -22.89
4924(Av) 39.24 54 -14.76
2390(Pk) 60.03 74 -13.97
2390(Av) 36.12 54 -17.88
. 2412(Pk) 102.27 * -
Vertical
2412(Av) 87.09 * -
4824(Pk) 50.66 74 -23.34
L 4824(Av) 39.87 54 -14.13
ow
2390(Pk) 50.43 74 -23.57
MCS15
2390(Av) 29.94 54 -24.06
. 2412(Pk) 95.08 * -
Horizontal
2412(Av) 79.12 * -
4824(Pk) 50.36 74 -23.64
4824(Av) 38.23 54 -15.77
. . 2437(Pk) 102.19 * -
Mid Vertical
2437(Av) 86.74 * -
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4874(Pk) 50.77 74 -23.23
4874(Av) 40.55 54 -13.45
2437(Pk) 96.04 * -
_ 2437(Av) 80.55 * -
Horizontal
4874(Pk) 50.94 74 -23.06
4874(Av) 39.01 54 -14.99
2483.5(Pk) 58.28 74 -15.72
2483.5(Av) 34.48 54 -19.52
) 2462(Pk) 101.92 * -
Vertical
2462(Av) 86.89 * -
4924(Pk) 51.76 74 -22.24
Hieh 4924(Av) 40.23 54 -13.77
i
& 2483.5(Pk) 49.38 74 -24.62
2483.5(Av) 30.92 54 -23.08
) 2462(Pk) 96.33 * -
Horizontal
2462(Av) 80.93 * -
4924(Pk) 50.71 74 -23.29
4924(Av) 39.18 54 -14.82
PCB Antenna
IEEE 802.11b
Spurious
. Frequency | Emission Limit Margin
D h 1| Pol
atarate | Channe olarization (MHz) value (dBuv/m) (dB)
(dBuv/m)
2390(Pk) 48.64 74 -25.36
2390(Av) 41.12 54 -12.88
) 2412(Pk) 102.96 * -
Vertical
2412(Av) 100.166 * -
4824(Pk) 56.39 74 -17.61
L 4824(Av) 52.54 54 -1.46
ow
2390(Pk) 40.72 74 -33.28
2390(Av) 30.88 54 -23.12
. 2412(Pk) 90.62 * -
Horizontal
1 2412(Av) 87.87 * -
4824(Pk) 53.27 74 -20.73
4824(Av) 47.19 54 -6.81
2437(Pk) 94 * -
. 2437(Av) 91.296 * -
Vertical
4874(Pk) 56.32 74 -17.68
Mid 4874(Av) 51.77 54 -2.23
i
2437(Pk) 81.94 * -
. 2437(Av) 78.81 * -
Horizontal
4874(Pk) 53.86 74 -20.14
4874(Av) 47.92 54 -6.08
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2483.5(Pk) 45.31 74 -28.69
2483.5(Av) 37.95 54 -16.05
) 2462(Pk) 100.69 * -
Vertical
2462(Av) 97.786 * -
4924(Pk) 56.03 74 -17.97
Hieh 4924(Av) 51.24 54 -2.76
i
8 2483.5(Pk) 37.4 74 -36.6
2483.5(Av) 25.5 54 -28.5
) 2462(Pk) 87.27 * -
Horizontal
2462(Av) 84.37 * -
4924(Pk) 55.12 74 -18.88
4924(Av) 48.8 54 -5.2
2390(Pk) 54.02 74 -19.98
2390(Av) 42.61 54 -11.39
) 2412(Pk) 107.07 * -
Vertical
2412(Av) 98.44 * _
4824(Pk) 55.99 74 -18.01
) 4824(Av) 43.11 54 -10.89
ow
2390(Pk) 43.23 74 -30.77
2390(Av) 31.84 54 -22.16
. 2412(Pk) 94.5 * -
Horizontal
2412(Av) 85.67 * -
4824(Pk) 52.62 74 -21.38
4824(Av) 40.02 54 -13.98
2437(Pk) 100.66 * -
, 2437(Av) 92.13 * -
Vertical
4874(PK) 53.78 74 -20.22
_ 4874(Av) 42.37 54 -11.63
11 Mid
2437(Pk) 85.42 * -
, 2437(Av) 77.21 * -
Horizontal
4874(PK) 53.29 74 -20.71
4874(Av) 40.68 54 -13.32
2483.5(Pk) 46.03 74 -27.97
2483.5(Av) 33.94 54 -20.06
. 2462(Pk) 100.32 * -
Vertical
2462(Av) 92.19 * -
4924(PK) 55.98 74 -18.02
High 4924(Av) 42.2 54 -11.8
i
& 2483.5(Pk) | 40.16 74 33.84
2483.5(Av) 28.05 54 -25.95
. 2462(Pk) 86.15 * -
Horizontal
2462(Av) 78.04 * -
4924(PK) 53.43 74 -20.57
4924(Av) 41.09 54 -12.91
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IEEE 802.11g
Spurious
- Frequency | Emission Limit Margin
Data rate | Channel | Polarization (MHz) value (dBuv/m) (dB)
(dBuv/m)
2390(Pk) 60.73 74 -13.27
2390(Av) 38.59 54 -15.41
. 2412(Pk) 102.73 * -
Vertical
2412(Av) 93.11 * -
4824(Pk) 51.23 74 -22.77
L 4824(Av) 37.58 54 -16.42
ow
2390(Pk) 47.71 74 -26.29
2390(Av) 28.68 54 -25.32
. 2412(Pk) 90.53 * -
Horizontal
2412(Av) 80.84 * -
4824(Pk) 50.45 74 -23.55
4824(Av) 36.66 54 -17.34
2437(Pk) 107.13 * -
) 2437(Av) 97.41 * -
Vertical
4874(Pk) 58.96 74 -15.04
) 4874(Av) 43.82 54 -10.18
6 Mid
2437(Pk) 94.33 * -
_ 2437(Av) 84.79 * -
Horizontal
4874(Pk) 53.78 74 -20.22
4874(Av) 39.39 54 -14.61
2483.5(Pk) 60.38 74 -13.62
2483.5(Av) 37.82 54 -16.18
. 2462(Pk) 102.34 * R
Vertical
2462(Av) 92.94 * -
4924(Pk) 53.34 74 -20.66
Hich 4924(Av) 39.24 54 -14.76
i
8 2483.5(Pk) 49,52 74 -24.48
2483.5(Av) 26.93 54 -27.07
. 2462 (Pk) 90.61 * -
Horizontal
2462(Av) 80.62 * -
4924(Pk) 52.51 74 -21.49
4924(Av) 37.91 54 -16.09
2390(Pk) 61.22 74 -12.78
2390(Av) 36.96 54 -17.04
, 2412(Pk) 102.92 * -
Vertical
2412(Av) 91.7 * -
4824(Pk) 50.94 74 -23.06
24 Low
4824(Av) 37.59 54 -16.41
2390(Pk) 50.75 74 -23.25
. 2390(Av) 26.98 54 -27.02
Horizontal
2412(Pk) 91.02 * -
2412(Av) 79.48 * -
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4824(Pk) 51.28 74 -22.72
4824(Av) 36.66 54 -17.34
2437(Pk) 107.22 * -
_ 2437(Av) 95.18 * -
Vertical
4874(Pk) 50.94 74 -23.06
Mid 4874(Av) 37.59 54 -16.41
i
2437(Pk) 94.49 * -
. 2437(Av) 83.03 * -
Horizontal
4874(Pk) 51.49 74 -22.51
4874(Av) 36.66 54 -17.34
2483.5(Pk) 65.01 74 -8.99
2483.5(Av) 36.24 54 -17.76
) 2462(Pk) 103.42 * -
Vertical
2462(Av) 91.84 * -
4924(Pk) 50.76 74 -23.24
Hioh 4924(Av) 35.76 54 -18.24
i
& 2483.5(Pk) 52.8 74 -21.2
2483.5(Av) 27.08 54 -26.92
) 2462(Pk) 91.33 * -
Horizontal
2462(Av) 79.04 * -
4924(Pk) 51.9 74 -22.1
4924(Av) 36.37 54 -17.63
2390(Pk) 60.74 74 -13.26
2390(Av) 35.88 54 -18.12
) 2412(Pk) 103.72 * -
Vertical
2412(Av) 90.01 * -
4824(Pk) 50.92 74 -23.08
) 4824(Av) 37.74 54 -16.26
ow
2390(Pk) 49.37 74 -24.63
2390(Av) 26.56 54 -27.44
. 2412(Pk) 90.5 * -
Horizontal
2412(Av) 77.31 * -
4824(PK) 51.95 74 -22.05
54 4824(Av) 36.64 54 -17.36
2437(Pk) 104.93 * -
. 2437(Av) 91.03 * -
Vertical
4874(PK) 50.76 74 -23.24
Mid 4874(Av) 35.6 54 -18.4
i
2437(Pk) 91.74 * -
. 2437(Av) 78.86 * -
Horizontal
4874(PK) 51.76 74 -22.24
4874(Av) 36.59 54 -17.41
2483.5(Pk) 62.64 74 -11.36
. . 2483.5(Av) 36.24 54 -17.76
High Vertical
2462 (Pk) 103.82 * -
2462(Av) 89.97 * -
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4924(Pk) 50.83 74 -23.17
4924(Av) 35.68 54 -18.32
2483.5(Pk) 53.82 74 -20.18
2483.5(Av) 26.36 54 -27.64
) 2462(Pk) 90.42 * -
Horizontal
2462(Av) 78 * -
4924(Pk) 51.98 74 -22.02
4924(Av) 36.56 54 -17.44
IEEE 802.11n_HT20
Spurious
. Frequency | Emission Limit Margin
D h 1| Pol
atarate | Channe olarization (MHz) value (dBuv/m) (dB)
(dBuv/m)
2390(Pk) 63.37 74 -10.63
2390(Av) 39.81 54 -14.19
) 2412(Pk) 102.81 * -
Vertical
2412(Av) 93.08 * -
4824(Pk) 50.42 74 -23.58
L 4824(Av) 37.7 54 -16.3
ow
2390(Pk) 47.96 74 -26.04
2390(Av) 29.69 54 -24.31
) 2412(Pk) 90.43 * -
Horizontal
2412(Av) 80.72 * -
4824(Pk) 49.94 74 -24.06
4824(Av) 36.7 54 -17.3
2437(Pk) 105.53 * -
, 2437(Av) 96.13 * -
Vertical
MCSO 4874(Pk) 58.01 74 -15.99
Mid 4874(Av) 42.75 54 -11.25
i
2437(Pk) 93.3 * -
. 2437(Av) 84.3 * R
Horizontal
4874(Pk) 52.16 74 -21.84
4874(Av) 39.53 54 -14.47
2483.5(Pk) 64.87 74 -9.13
2483.5(Av) 39.39 54 -14.61
. 2462 (Pk) 102.83 * -
Vertical
2462(Av) 92.77 * -
Hich 4924(Pk) 54.24 74 -19.76
i
8 4924(Av) 39.29 54 -14.71
2483.5(Pk) 47.12 74 -26.88
. 2483.5(Av) 28.21 54 -25.79
Horizontal
2462 (Pk) 90.68 * -
2462(Av) 80.3 * -

Test Report No.: 19660294 001

Date: 21.03.2017

Page 159 of 172




www.tuv.com

A TUVRheinland®

4924(Pk) 51.2 74 -22.8
4924(Av) 39.05 54 -14.95
2390(Pk) 61.24 74 -12.76
2390(Av) 38.96 54 -15.04
) 2412(Pk) 103.12 * -
Vertical
2412(Av) 91.77 * -
4824(Pk) 50.3 74 -23.7
L 4824(Av) 37.66 54 -16.34
ow
2390(Pk) 44.52 74 -29.48
2390(Av) 28.58 54 -25.42
) 2412(Pk) 91.06 * -
Horizontal
2412(Av) 78.87 * -
4824(Pk) 49.46 74 -24.54
4824(Av) 37.69 54 -16.31
2437(Pk) 107.32 * -
_ 2437(Av) 93.87 * -
Vertical
4874(Pk) 54.88 74 -19.12
. 4874(Av) 41.39 54 -12.61
MCS4 Mid
2437(Pk) 93.25 * -
_ 2437(Av) 81.81 * -
Horizontal
4874(PK) 52.15 74 -21.85
4874(Av) 39.2 54 -14.8
2483.5(Pk) 61.26 74 -12.74
2483.5(Av) 38.22 54 -15.78
) 2462 (Pk) 102.86 * -
Vertical
2462(Av) 91.68 * -
4924(PK) 53.24 74 -20.76
Hioh 4924(Av) 39.14 54 -14.86
i
& 2483.5(Pk) | 44.61 74 229.39
2483.5(Av) 27.9 54 -26.1
. 2462 (Pk) 90.14 * -
Horizontal
2462(Av) 78.72 * -
4924(PK) 51.01 74 -22.99
4924(Av) 38.93 54 -15.07
2390(Pk) 63.99 74 -10.01
2390(Av) 38.66 54 -15.34
. 2412(Pk) 103.84 * -
Vertical
2412(Av) 90.68 * -
4824(PK) 49.88 74 -24.12
4824(Av) 37.71 54 -16.29
MCS7 Low
2390(Pk) 47.69 74 -26.31
2390(Av) 28.46 54 -25.54
_ 2412(Pk) 91.71 * -
Horizontal
2412(Av) 78.97 * -
4824(PK) 49.33 74 -24.67
4824(Av) 37.79 54 -16.21
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2437(Pk) 103.84 * -
. 2437(Av) 90.54 * -
Vertical
4874(Pk) 53.1 74 -20.9
Mid 4874(Av) 39.2 54 -14.8
i
2437(Pk) 91.16 * -
. 2437(Av) 78.46 * -
Horizontal
4874(Pk) 50.44 74 -23.56
4874(Av) 38.69 54 -15.31
2483.5(Pk) 64.2 74 -9.8
2483.5(Av) 37.93 54 -16.07
) 2462(Pk) 104.18 * -
Vertical
2462(Av) 90.53 * -
4924(Pk) 52.84 74 -21.16
Hieh 4924(Av) 39.03 54 -14.97
i
& 2483.5(Pk) 48.48 74 -25.52
2483.5(Av) 27.16 54 -26.84
) 2462(Pk) 90.58 * -
Horizontal
2462(Av) 78.04 * -
4924(Pk) 51.21 74 -22.79
4924(Av) 39 54 -15
IEEE 802.11n_HT40
Spurious
. Frequency | Emission Limit Margin
D h 1| Pol
atarate | Channe olarization (MHz) value (dBuv/m) (dB)
(dBuv/m)
2390(Pk) 52.41 74 27.48
2390(Av) 33.27 54 37.93
. 2422(Pk) 95.54 * -
Vertical
2422(Av) 85.2 * -
4844(Pk) 52.24 74 -21.76
L 4844(Av) 41.23 54 -12.77
ow
2390(Pk) 40.73 74 -33.27
2390(Av) 28.3 54 -25.7
. 2422(Pk) 87.9 * -
Horizontal
2422(Av) 78.44 * R
MCSO 4844(Pk) 51.34 74 -22.66
4844(Av) 38.45 54 -15.55
2437(Pk) 101.48 * -
. 2437(Av) 91.93 * -
Vertical
4874(Pk) 55.76 74 -18.24
Mid 4874(Av) 43.88 54 -10.12
i
2437(Pk) 92.11 * -
. 2437(Av) 83.27 * -
Horizontal
4874(Pk) 51.77 74 -22.23
4874(Av) 40.13 54 -13.87
High Vertical 2483.5(Pk) 50.16 74 -23.84
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2483.5(Av) 34.22 54 -19.78
2452(Pk) 95.67 * -
2452(Av) 85.96 * -
4904(Pk) 55.6 74 -18.4
4904(Av) 43,95 54 -10.05

2483.5(Pk) 46.25 74 -27.75

2483.5(Av) 30.29 54 -23.71

. 2452(Pk) 90.45 * -
Horizontal
2452(Av) 79.92 * -
4904(Pk) 52.64 74 -21.36
4904(Av) 40.66 54 -13.34
2390(Pk) 52.81 74 -21.19
2390(Av) 34.03 54 -19.97
. 2422(Pk) 96.75 * -
Vertical
2422(Av) 83.52 * -
4844(Pk) 52.38 74 -21.62
L 4844(Av) 41.76 54 -12.24
ow
2390(Pk) 41.73 74 -32.27
2390(Av) 29.27 54 -24.73
_ 2422(Pk) 86.87 * -
Horizontal
2422(Av) 73.9 * -
4844(Pk) 51.22 74 -22.78
4844(Av) 39.49 54 -14.51
2437(Pk) 104.62 * -
) 2437(Av) 90.15 * -
Vertical
4874(Pk) 56.48 74 -17.52
_ 4874(Av) 43.65 54 -10.35
MCS4 Mid
2437(Pk) 96.04 * -
) 2437(Av) 83.97 * -
Horizontal
4874(Pk) 51.74 74 -22.26
4874(Av) 40.27 54 -13.73
2483.5(Pk) 49,5 74 -24.5
2483.5(Av) 33.13 54 -20.87
. 2452(Pk) 96.83 * -
Vertical
2452(Av) 83.44 * -
4904(Pk) 56.58 74 -17.42
Hich 4904(Av) 43.67 54 -10.33
i
8 2483.5(Pk) 43,55 74 -30.45
2483.5(Av) 29.65 54 -24.35
. 2452(Pk) 91.16 * -
Horizontal
2452(Av) 77.56 * -
4904(Pk) 52.08 74 -21.92
4904(Av) 40.57 54 -13.43
2390(Pk) 52.39 74 -21.61
MCS7 Low Vertical 2390(Av) 35.01 54 -18.99
2422(Pk) 99.88 * -
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2422(Av) 84.54 * -
4844(Pk) 52.14 74 -21.86
4844(Av) 41.86 54 -12.14
2390(Pk) 41.03 74 -32.97
2390(Av) 28.11 54 -25.89
_ 2422(Pk) 89.1 * -
Horizontal
2422(Av) 74.72 * -
4844(Pk) 51.34 74 -22.66
4844(Av) 39.6 54 -14.4
2437(Pk) 99.32 * -
) 2437(Av) 84.18 * -
Vertical
4874(Pk) 53.15 74 -20.85
Mid 4874(Av) 42.28 54 -11.72
i
2437(Pk) 88.35 * -
) 2437(Av) 74.01 * -
Horizontal
4874(Pk) 51.79 74 -22.21
4874(Av) 39.84 54 -14.16
2483.5(Pk) 53.31 74 -20.69
2483.5(Av) 34.41 54 -19.59
_ 2452(Pk) 98.55 * -
Vertical
2452(Av) 82.73 * -
4904(Pk) 53.58 74 -20.42
Hich 4904(Av) 42.25 54 -11.75
i
8 2483.5(Pk) 48.65 74 -25.35
2483.5(Av) 31.24 54 -22.76
, 2452(Pk) 91.45 * -
Horizontal
2452(Av) 76.45 * -
4904(Pk) 51.88 74 -22.12
4904(Av) 40.22 54 -13.78
IEEE 802.11n MIMO HT20
Spurious
I Frequency | Emission Limit Margin
Datarate | Channel | Polarization (MHz) value (dBuv/m) (dB)
(dBuv/m)
2390(Pk) 63.52 74 -10.48
2390(Av) 40.8 54 -13.2
, 2412(Pk) 102.25 * -
Vertical
2412(Av) 92.85 * -
4824(Pk) 51.27 74 -22.73
4824(Av) 38.28 54 -15.72
MCS8 Low
2390(Pk) 41.68 74 -32.32
2390(Av) 27.01 54 -26.99
. 2412(Pk) 86.25 * -
Horizontal
2412(Av) 76.11 * -
4824(Pk) 50.12 74 -23.88
4824(Av) 37.98 54 -16.02
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2437(Pk) 103.32 * -
_ 2437(Av) 94.17 * -
Vertical
4874(Pk) 55.86 74 -18.14
Mid 4874(Av) 41.54 54 -12.46
i
2437(Pk) 89.62 * -
. 2437(Av) 79.65 * -
Horizontal
4874(Pk) 52.32 74 -21.68
4874(Av) 39.39 54 -14.61
2483.5(Pk) 68.36 74 -5.64
2483.5(Av) | 40.07 54 -13.93
) 2462(Pk) 101.91 * -
Vertical
2462(Av) 91.76 * -
4924(Pk) 53.54 74 -20.46
Hioh 4924(Av) 38.96 54 -15.04
i
& 2483.5(Pk) 47.2 74 -26.8
2483.5(Av) 28.01 54 -25.99
) 2462(Pk) 88.58 * -
Horizontal
2462(Av) 77.65 * -
4924(Pk) 51.57 74 -22.43
4924(Av) 38.86 54 -15.14
2390(Pk) 62 74 -12
2390(Av) 38.54 54 -15.46
) 2412(Pk) 102.62 * -
Vertical
2412(Av) 90.62 * -
4824(Pk) 51.84 74 -22.16
Lo 4824(Av) 38.39 54 -15.61
w
2390(Pk) 38.89 74 -35.11
2390(Av) 27.31 54 -26.69
) 2412(Pk) 87.97 * -
Horizontal
2412(Av) 74.5 * -
4824(PK) 50.11 74 -23.89
4824(Av) 38.06 54 -15.94
2437(Pk) 104.4 * -
MCS12
. 2437(Av) 92.3 * R
Vertical
4874(PK) 56.49 74 -17.51
Mid 4874(Av) 41.02 54 -12.98
i
2437(Pk) 90.42 * -
. 2437(Av) 77.1 * -
Horizontal
4874(PK) 53.6 74 -20.4
4874(Av) 39.32 54 -14.68
2483.5(Pk) 63.53 74 -10.47
2483.5(Av) 38.69 54 -15.31
. . 2462 (Pk) 102.72 * -
High Vertical
2462(Av) 90.07 * -
4924(PK) 52.99 74 -21.01
4924(Av) 39.09 54 -14.91
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2483.5(Pk) 43.27 74 -30.73
2483.5(Av) 27.05 54 -26.95
) 2462(Pk) 89.45 * -
Horizontal
2462(Av) 75.44 * -
4924(Pk) 51.53 74 -22.47
4924(Av) 38.93 54 -15.07
2390(Pk) 59.47 74 -14.53
2390(Av) 34.22 54 -19.78
) 2412(Pk) 100.17 * -
Vertical
2412(Av) 86.63 * -
4824(Pk) 50.42 74 -23.58
L 4824(Av) 37.86 54 -16.14
ow
2390(Pk) 36.91 74 -37.09
2390(Av) 22.81 54 -31.19
) 2412(Pk) 85.49 * -
Horizontal
2412(Av) 70.19 * -
4824(Pk) 50.78 74 -23.22
4824(Av) 37.92 54 -16.08
2437(Pk) 100.09 * -
_ 2437(Av) 86.28 * -
Vertical
4874(PK) 50.53 74 -23.47
_ 4874(Av) 38.54 54 -15.46
MCS15 Mid
2437(Pk) 86.45 * -
, 2437(Av) 71.62 * -
Horizontal
4874(PK) 51.36 74 -22.64
4874(Av) 38.7 54 -15.3
2483.5(Pk) 57.72 74 -16.28
2483.5(Av) 32.58 54 -21.42
) 2462(Pk) 99.82 * -
Vertical
2462(Av) 86.43 * -
4924(PK) 51.52 74 -22.48
High 4924(Av) 38.22 54 -15.78
i
& 2483.5(Pk) |  35.86 74 38.14
2483.5(Av) 23.79 54 -30.21
. 2462(Pk) 86.74 * -
Horizontal
2462(Av) 72 * -
4924(PK) 51.13 74 -22.87
4924(Av) 38.87 54 -15.13
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Spurious
N Frequency Emission Limit .
Datarate | Channel | Polarization (MHz) value (dBuv/m) Margin (dB)
(dBuv/m)
2390(Pk) 52.86 74 -21.14
2390(Av) 39.61 54 -14.39
. 2402(Pk) 103.98 * -
Vertical
2402(Av) 103.25 * -
4804(Pk) 52.31 74 -21.69
] 4804(Av) 43.59 54 -10.41
ow
2390(Pk) 44,77 74 -29.23
2390(Av) 31.89 54 -22.11
_ 2402(Pk) 94.65 * -
Horizontal
2402(Av) 93.94 * -
4804(Pk) 50.82 74 -23.18
4804(Av) 41.4 54 -12.6
2440(Pk) 103.18 * -
. 2440(Av) 102.47 * -
Vertical
4880(Pk) 52.6 74 21.4
. 4880(Av) 41.7 54 -12.3
1Mbps Mid
2440(Pk) 96.43 * -
_ 2440(Av) 95.7 * -
Horizontal
4880(Pk) 51.35 74 -22.65
4880(Av) 38.62 54 -15.38
2483.5(Pk) 48.1 74 -25.9
2483.5(Av) 37.5 54 -16.5
. 2480(Pk) 102.31 * -
Vertical
2480(Av) 101.58 * -
4960(Pk) 51.21 74 -22.79
High 4960(Av) 40.98 54 -13.02
i
& 2483.5(Pk) 40.78 74 -33.22
2483.5(Av) 28.88 54 -25.12
. 2480(Pk) 93.81 * -
Horizontal
2480(Av) 93.05 * -
4960(Pk) 50.37 74 -23.63
4960(Av) 38.59 54 -15.41
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PCB antenna

Spurious
N Frequency Emission Limit .
Datarate | Channel Polarization (MHz) value (dBuv/m) Margin (dB)
(dBuv/m)
2390(Pk) 49.01 74 -24.99
2390(Av) 35.62 54 -18.38
_ 2402(Pk) 104.79 * -
Vertical
2402(Av) 104.1 * _
4804(Pk) 51.6 74 -22.4
L 4804(Av) 41.24 54 -12.76
ow
2390(Pk) 40.37 74 -33.63
2390(Av) 27.42 54 -26.58
. 2402(Pk) 91.55 * -
Horizontal
2402(Av) 90.86 * -
4804(Pk) 50.69 74 -23.31
4804(Av) 40.16 54 -13.84
2440(Pk) 103.99 * -
. 2440(Av) 103.32 * -
Vertical
4880(Pk) 51.89 74 -22.11
. 4880(Av) 39.35 54 -14.65
1Mbps Mid
2440(Pk) 93.33 * -
. 2440(Av) 92.62 * -
Horizontal
4880(Pk) 51.22 74 -22.78
4880(Av) 37.38 54 -16.62
2483.5(Pk) 44.25 74 -29.75
2483.5(Av) 33.51 54 -20.49
. 2480(Pk) 103.12 * -
Vertical
2480(Av) 102.43 * -
4960(Pk) 50.5 74 -23.5
High 4960(Av) 38.63 54 -15.37
i
& 2483.5(Pk) 36.38 74 -37.62
2483.5(Av) 24.41 54 -29.59
. 2480(Pk) 90.71 * -
Horizontal
2480(Av) 89.97 * -
4960(Pk) 50.24 74 -23.76
4960(Av) 37.35 54 -16.65
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Conducted Emission Test on A.C. Power Line

Result Pass
Test Specification FCC Part 15.207
Test Method ANSI C63.10-2013
Testing Location : Screened room
Measurement Bandwidth : 9kHz
Frequency Range : 150kHz — 30MHz
Supply Voltage : 110VAC,60Hz

Conducted Emission Test Limits:

Frequency of Emission QP Limit AV Limit
(MH2z) (dBuv) (dBuv/m)
0.15-05 66 — 56* 56 — 46*
05-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency
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Test Results:

® EBW 9 kH=z Marker 1 [T1 ]
MT 20 ms 5EZ2.86 dBuv

Att 10 dB AUTC PREAMP CON 1862.000000000 kH=z
aBuv | o 1 MH=z 10 MH=z
1 pr |70
CLRWR

[~epz oF
g | ~—~
\

+
/:
/

U \M}J\Wﬁ M N

N . Vﬁ ylk Vwﬁﬂﬁl»thﬁu
SN A

Econ Sys Esomtkl 110V &0Hz line

Date: 11.APR.Z2017 19:07:41

Line Graph

Test Report No.: 19660294 001 Date: 21.03.2017 Page 169 of 172



A TUVRheinland®

www.tuv.com

Econ Sys Esomtkl 110V 60Hz line
Date: 11.APR.Z017 19:05:51

Line Table
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® EBW 9 kH=z Marker 1 [T1 ]
MT 20 ma 53.68 4dBuv
Att 10 dB AUTCO PREAME ON 182.000000000 kHz
denv | ., 1 MHZ 10 MHE=Z
1 Pk |70
CLRWR
[Pz oP
m_ .
CLRWE
1
| )
a0 im
20 1 1 o
w V\ AL N
W ld/‘ [.\u RNTITNL VR T
. m\ﬁhyfkﬂqfﬂwf\uﬁdﬁjw“ﬁde
i \.WM
150 kH=z 30 MH=Z

Econ Sys Esomtkl 110V ©60Hz neutral

Date: 11.APR.Z017

15:14:38

Netural Graph

AC
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Econ Sys Esomtkl 110V ©60Hz neutral

Date: 11.APR.Z2017 19:20:51

Neutral Table

***END OF TEST REPORT***
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