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I C I Report No.: TCT171117E038

1. Test Certification

Product: ActivPanel PC for Android
Model No.: PRM-ACON1-OPS
Additional

Model No.: N/A

Trade Mark: Promethean

Applicant: Promethean Ltd

Promethean House, Lower Philips Rd, Blackburn, Lancashire

Address: United Kingdom

Manufacturer: | Promethean Ltd

Promethean House, Lower Philips Rd, Blackburn, Lancashire
United Kingdom

Date of Test: |Oct. 13, 2017 - Nov. 18, 2017

FCC CFR Title 47 Part 15 Subpart E Section 15.407: 2017

ANSI C63.10-2013

KDB789033 D02 General U-NII Test Procedures New Rules v01r04
KDB662911 D01 Multiple Transmitter Output vO2r01

KDB662911 D02 MIMO with Cross-Polarized Antennas v01

Address:

Applicable
Standards:

The above equipment has been tested by Shenzhen Tongce Testing Lab. and found
compliance with the requirements set forth in the technical standards mentioned above. The
results of testing in this report apply only to the product/system, which was tested. Other
similar equipment will not necessarily produce the same results due to production tolerance
and measurement uncertainties.

Tested By: Date: Oct. 13, 2017
Reviewed By: Date: Nov. 18, 2017
Approved By: Date: Nov. 21, 2017

Tomsin
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2. Test Result Summary

Report No.: TCT171117E038

Requirement CFR 47 Section Result
Antenna requirement §15.203 PASS
AC Power Lllne. Conducted §15.207 PASS
Emission
Maximum Conducted §15.407(a)
PASS
Output Power §2.1046
L . 815.407(a)
6dB Emission Bandwidth PASS
82.1049
26dB Emission Bandwidth& 815.407(a) PASS
99% Occupied Bandwidth §2.1049
Power Spectral Density 815.407(a) PASS
Band edge 815.407(a) PASS
. . 815.407(a)
Radiated Emission PASS
82.1053
. 815.407(g)
Frequency Stability PASS
82.1055
Note:
1. PASS: Test item meets the requirement.
2. Fail: Test item does not meet the requirement.
3. N/A: Test case does not apply to the test object.
4. The test result judgment is decided by the limit of test standard.
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I C I Report No.: TCT171117E038

3. EUT Description

Product: ActivPanel PC for Android
Model No.: PRM-ACON1-OPS

Additional Model No.: N/A

Trade Mark: Promethean

Band I: 5180MHz-5240MHz; 5190MHz-5230MHz;5210 MHz
Band IV: 5745MHz-5825MHz; 5755MHz-5795MHz; 5775 MHz
802.11a/n(HT20): 20MHz

Channel Bandwidth: 802.11n(HT40): 40MHz

802.11ac(HT80): 80MHz

Operation Frequency:

.'\I_/Ieocc:mgrgogr;: Orthogonal Frequency Division Multiplexing(OFDM)
Modulation Type 64QAM, 16QAM, BPSK, QPSK

Antenna Type: 2 Transmit, 2 Receive

Antenna Gain: 3.00 dBi

Power Supply: DC 12-19V

Adapter: -

NOTE:802.11a SISO mode only,802.11n/802.11ac MIMO mode only
Directional gain of MIMO mode is 3+10log2=6dBi
802.11ac only have 80MHz mode
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I C I Report No.: TCT171117E038

Operation Frequency each of channel

20MHz 40MHz 80MHz
Channel Frequency Channel Frequency Channel Frequency

36 5180 38 5190 42 5210
40 5200 46 5230 155 5775
44 5220 151 5755

48 5240 159 5790

149 5745

153 5765

157 5785

161 5805

165 5825

Note:

In section 15.31(m), regards to the operating frequency range over 10 MHz, the Lowest frequency, the middle
frequency, and the highest frequency of channel were selected to perform the test, and the selected channel see
below:

For 802.11a/n (HT20)

Band | (5150 - 5250 MHz) Band IV (5725 - 5850 MHz)
Channel Channel
Number Channel | Frequency (MHz) Number Channel | Frequency (MHz)
36 Low 5180 149 Low 5745
40 Mid 5200 157 Mid 5785
48 High 5240 165 High 5825
For 802.11n (HT40)
Band | (5150 - 5250 MHz) Band IV (5725 - 5850 MHz)
Channel Channel
Number Channel | Frequency (MHz) Number Channel | Frequency (MHz)
38 Low 5190 151 Low 5755
46 High 5230 159 High 5795
For 802.11n (HT80)
Band | (5150 - 5250 MHz) Band IV (5725 - 5850 MHz)
Channel Channel
Number Channel | Frequency (MHz) Number Channel | Frequency (MHz)
42 Mid 5210 155 Mid 5775
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I C I Report No.: TCT171117E038

4. Genera Information
4.1. Test environment and mode

Operating Environment:

Temperature: 25.0 °C
Humidity: 56 % RH
Atmospheric Pressure: 1010 mbar
Test Mode:
Engineering mode: Keep the EUT in continuous transmitting
by select channel and modulations(The
value of duty cycle is 100%)

The sample was placed 0.8m/1.5m for blow/above 1GHz above the ground plane of
3m chamber. Measurements in both horizontal and vertical polarities were performed.
During the test, each emission was maximized by: having the EUT continuously
working, investigated all operating modes, rotated about all 3 axis (X, Y & Z) and
considered typical configuration to obtain worst position, manipulating interconnecting
cables, rotating the turntable, varying antenna height from 1m to 4m in both horizontal
and vertical polarizations. The emissions worst-case are shown in Test Results of the
following pages.

We have verified the construction and function in typical operation. All the test modes
were carried out with the EUT in transmitting operation, which was shown in this test
report and defined as follows:

Per-scan all kind of data rate in lowest channel, and found the follow list which it
was worst case.

Mode Data rate

802.11a 6 Mbps
802.11n(HT20) MCSO
802.11n(HT40) MCSO0
802.11ac(HT80) MCSO

Final Test Mode:
Operation mode: Keep the EUT in continuous transmitting
with modulation
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I C I Report No.: TCT171117E038

4.2. Description of Support Units

The EUT has been tested as an independent unit together with other necessary
accessories or support units. The following support units or accessories were used to
form a representative test configuration during the tests.

Equipment Model No. Serial No. FCC ID Trade Name

/ / / / /

Note:
1. All the equipment/cables were placed in the worst-case configuration to maximize the emission during the test.
2. Grounding was established in accordance with the manufacturer’s requirements and conditions for the intended
use.
3. For conducted measurements (Output Power, Emission Bandwidth, Power Spectral Density, Spurious
Emissions), the antenna of EUT is connected to the test equipment via temporary antenna connector, the
antenna connector is soldered on the antenna port of EUT, and the temporary antenna connector is listed in the
Test Instruments.
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I C I Report No.: TCT171117E038

5. Facilities and Accreditations

5.1. Facilities

The test facility is recognized, certified, or accredited by the following organizations:

e FCC - Registration No.: 645098
Shenzhen Tongce Testing Lab
The 3m Semi-anechoic chamber has been registered and fully described in a report
with the (FCC) Federal Communications Commission. The acceptance letter from the
FCC is maintained in our files.

e |C - Registration No.: 10668A-1

The 3m Semi-anechoic chamber of Shenzhen TCT Testing Technology Co., Ltd. has
been registered by Certification and Engineering Bureau of Industry Canada for radio
equipment testing

5.2. Location

Shenzhen Tongce Testing Lab

Address: 1B/F., Building 1, Yibaolai Industrial Park, Qiaotou, Fuyong, Baoan District,
Shenzhen, Guangdong, China

TEL: +86-755-27673339

5.3. Measurement Uncertainty

The reported uncertainty of measurement y + U, where expended uncertainty U is based
on a standard uncertainty multiplied by a coverage factor of k=2, providing a level of
confidence of approximately 95 %.

No. Item MU

1 Conducted Emission +2.56dB
2 RF power, conducted +0.12dB
3 Spurious emissions, conducted +0.11dB
4 All emissions, radiated(<1G) +3.92dB
5 All emissions, radiated(>1G) +4.28dB
6 Temperature +0.1°C
7 Humidity +1.0%
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I C I Report No.: TCT171117E038

6. Test Results and Measurement Data

6.1. Antennarequirement
FCC Partl5 C Section 15.203 /247(c)

Standard requirement:

15.203 requirement:

An intentional radiator shall be designed to ensure that no antenna other than that
furnished by the responsible party shall be used with the device. The use of a
permanently attached antenna or of an antenna that uses a unique coupling to the
intentional radiator, the manufacturer may design the unit so that a broken antenna
can be replaced by the user, but the use of a standard antenna jack or electrical

connector is prohibited.

E.U.T Antenna:
The directional gain of the antenna is 6 dBi, please refer to the below antenna photo.
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I C I Report No.: TCT171117E038

6.2. Conducted Emission

6.2.1. Test Specification

Test Requirement: FCC Partl5 C Section 15.207
Test Method: ANSI| C63.10:2013
Frequency Range: 150 kHz to 30 MHz
Receiver setup: RBW=9 kHz, VBW=30 kHz, Sweep time=auto
Frequency range Limit (dBuV)
(MH2z) Quasi-peak Average
Limits: 0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50
Reference Plane
LISN
40cm 80cm
m AC power
E.U.T AC power
Test Setup: EMI
Receiver
Test table/Insulation plane

Remaik:

ELUT Equipment Under Test

LISN Line impedence Stabiizabion Network
Test table height=0.6m

Test Mode: Tx Mode

1. The E.U.T and simulators are connected to the main
power through a line impedance stabilization network
(L.I.S.N.). This provides a 500hm/50uH coupling
impedance for the measuring equipment.

2. The peripheral devices are also connected to the main
power through a LISN that provides a 500hm/50uH
coupling impedance with 50o0hm termination. (Please
refer to the block diagram of the test setup and
photographs).

3. Both sides of A.C. line are checked for maximum
conducted interference. In order to find the maximum
emission, the relative positions of equipment and all of
the interface cables must be changed according to
ANSI C63.10: 2013 on conducted measurement.

Test Result: PASS

Test Procedure:
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6.2.2. Test Instruments

Report No.: TCT171117E038

Conducted Emission Shielding Room Test Site (843)
Equipment Manufacturer Model Serial Number | Calibration Due
Test Receiver R&S ESPI 101401 Jun. 12, 2018
LISN Schwarzbeck |NSLK 8126 8126453 Sep. 27, 2018
(gioHazfscoaﬁﬁz) TCT CE-05 N/A Sep. 27, 2018
EMI Test Software | j:m;plfgy EZ-EMC N/A N/A

Note: The calibration interval of the above test instruments is 12 months and the calibrations are traceable to
international system unit (SI).
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I C I Report No.: TCT171117E038

6.2.3. Test data
Please refer to following diagram for individual

Conducted Emission on Line Terminal of the power line (150 kHz to 30MHz)

Level [dBuV]

80

70

60

50F---

A0 H-f-

30

20

10

0

Freguency [Hz]
xMES EM1710185010 fin
Fraquency Level Transd Limit Margin Detector Lins PE
MHz dBpv dB dBpv dB
0.420000 449 . 20 10.2 57 8.2 QP Ll GND
0.523500 49,10 10.2 =11 6.9 QP Ll GND
0.838500 48.&0 10.1 =123 7.4 QP Ll GND
0.987000 46.10 10.2 =11 9.9 QP Ll GND
1.180500 47 .40 10.2 56 B.& QP Ll GND
2.355000 45.20 10.2 56 10.8 QP Ll GND
Frequency Level Transd Limit Margin Detector Line PE
MH= dBpv dB dBpuwv dB
0.452000 32.50 10.2 a5 12.e &V 11 GMND
0.627000 35.40 10.2 45 10.6 &V 1 GND
0.640500 30.70 10.2 45 15.32 &V 1 GND
0.243000 33.40 10.1 4 12.6 &V Ll GHD
0.8833500 34 .20 10.1 4 11.8 &V Ll GHD
1.1&7000 32.20 10.2 4 132.8 &V Ll GHD
Remark:

Transd = Cable lose+ PULSE LIMITER factor + ARTIFICIAL MAINS factor; Margin= Limit - Level
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I C I Report No.: TCT171117E038

Conducted Emission on Neutral Terminal of the power line (150 kHz to 30MHz)

Level [dBuV]
L i e T o e e [t it ni Bt et et M |
1 1 I 1 1
_______________________ Lo -1

60
i)
40

'.*li |'r< MH
30__| ﬁ—|JI I—lfll—‘,rll_'l_

Pr W

1 |
fofenfecmchens

|

|

-__Hh+ﬂ_1r¢_ W - A P . L __ 1

0r-- +‘J“‘T“‘W“‘r““r‘r“T ________________ N T T T T Y E
1 | | | | 1 1 | 1 1 | | | | | 1
0 150k 300k 400K GOOK 800K 1M 2M M 4M 5M 6M BM 10M 20M  30M
Freqguency [Hz]

xMES GM1710155008_f£in

Frequency Level Transd Limit Margin Detector Line FE

MHz dBpWV dB dBpv dB

0.208500 58.60 10.3 63 4.7 QP N GND

0.420000 48.40 10.2 37 9.0 QP N GND

0.51%000 49,30 10.2 SE &€.7 QP N GND

0.847500 4g.40 10.1 =1 T.6 QP N GND

0.9%6000 45.40 10.2 SE 10.& P N GND

1.140000 46.80 10.2 SE 9.2 QP N GND

Frequency Level Transd Limit Margin Detector Line EE

MHz dBuv dB dBpwv dB
0.213000 35.70 10.3 53 13.4 &V N GND
0.4%6500 34.50 10.2 46 11.6 &V N GND
0.595500 32.80 10.2 4¢ 13.2 &v N GND
0.771000 32.80 10.2 ac 132.2 AW N GND
0.982500 33.70 10.2 13 12.3 &av N GND
1.138000 31.70 10.2 4¢ 14.3 &V N GND
Remark:

Transd = Cable lose+ PULSE LIMITER factor + ARTIFICIAL MAINS factor; Margin= Limit - Level
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I C I Report No.: TCT171117E038

6.3. Maximum Conducted Output Power

6.3.1. Test Specification

FCC Partl5 E Section 15.407(a)& Part 2 J Section
2.1046

KDB789033 D02 General UNII Test Procedures New
Rules v01r04 Section E

Test Requirement:

Test Method:

I(:I\r/lel_(lqzu)ency Band Limit
Limit: 5150-5250 250mW for client devices
5725-5850 1W
Test Setup: ____Joo L] Q \
Power meter EUT
Test Mode: Transmitting mode with modulation

1. The testing follows the Measurement Procedure of
KDB789033 D02 General UNII Test Procedures New
Rules v01r04 Section E, 3, a

2. The RF output of EUT was connected to the power
meter by RF cable and attenuator. The path loss was
compensated to the results for each measurement.

3. Set to the maximum power setting and enable the
EUT transmit continuously.

5. Measure the conducted output power and record the

results in the test report.

Test Procedure:

Test Result: PASS
Conducted output power= measurement power
Remark: +10log(1/x) X is duty cycle=1, so 10log(1/1)=0

Conducted output power= measurement power
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6.3.2. Test Instruments

Report No.: TCT171117E038

RF Test Room
Equipment Manufacturer Model Serial Number | Calibration Due
Spectrum Analyzer Agilent N9020A MY49100060 Sep. 27, 2018
Power Meter Agilent N1911A MY45101557 Sep. 27, 2018
Power Sensor Agilent N1922A MY44124432 Sep. 27, 2018
(QEHFZZ%%ZZ) TCT RE-03 N/A Sep. 27, 2018
Antenna Connector TCT RFC-03 N/A Sep. 27, 2018

Note: The calibration interval of the above test instruments is 12 months and the calibrations are traceable to

international system unit (SI).

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332

Page 16 of 62

http://www.tct-lab.com




I C I Report No.: TCT171117E038

6.3.3. Test Data

Configuration Band 1 (5150 - 5250 MHz )

Maximum Conducted

Output Power (dBm) FCC

Mode Test channel Limit Result
Antenna | Antenna |  Total (dBm)
0 1 Power

1lla CH36 16.95 16.69 - 24 PASS
1lla CH40 11.39 17.04 - 24 PASS
1lla CH48 11.66 16.68 - 24 PASS
11n(HT20) CH36 16.17 17.23 19.74 24 PASS
11n(HT20) CH40 10.42 16.06 17.14 24 PASS
11n(HT20) CH48 10.73 15.64 16.82 24 PASS
11n(HT40) CH38 12.16 18.18 19.17 24 PASS
11n(HT40) CH46 11.07 16.66 17.76 24 PASS
11ac(HT80) CH42 15.67 18.30 20.20 24 PASS

Configuration Band IV (5725 - 5850 MHz )

Maximum Conducted

Output Power (dBm) FCC

Mode Test channel Limit Result
Antenna | Antenna |  Total (dBm)
0 1 Power

1lla CH149 17.61 15.93 - 30 PASS
1lla CH157 16.90 15.57 - 30 PASS
1la CH165 16.29 15.34 - 30 PASS
11n(HT20) CH149 16.31 14.88 18.67 30 PASS
11n(HT20) CH157 16.34 14.77 18.62 30 PASS
11n(HT20) CH165 15.59 14.44 18.05 30 PASS
11n(HT40) CH151 16.03 15.87 18.96 30 PASS
11n(HT40) CH159 16.11 15.46 18.82 30 PASS
11ac(HT80) CH155 15.58 15.02 18.32 30 PASS

Note: 802.11ais SISO mode only, 802.11n/802.11ac is MIMO mode only.
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I C I Report No.: TCT171117E038

6.4. 6dB Emission Bandwidth

6.4.1. Test Specification

FCC CFR47 Part 15 Section 15.407(e)& Part 2 J Section
2.1049

KDB789033 D02 General UNII Test Procedures New
Rules v01r04 Section C

Test Requirement:

Test Method:

Limit: >500kHz
T — ]
Test Setup: M L | _ﬁ )
Spectrum Analyzer EUT
Test Mode: Transmitting mode with modulation

1. KDB789033 D02 General UNII Test Procedures New
Rules v01r04 Section C
2. Set to the maximum power setting and enable the
EUT transmit continuously.
Test Procedure: 3. Make th_e measurement with the spectrum analyzer's
' resolution bandwidth (RBW) = 100 kHz. Set the
Video bandwidth (VBW) = 300 kHz. In order to make
an accurate measurement. The 6dB bandwidth must
be greater than 500 kHz.
4. Measure and record the results in the test report.

Test Result: PASS

6.4.2. Test Instruments

RF Test Room
Equipment Manufacturer Model Serial Number | Calibration Due
Spectrum Analyzer Agilent N9020A MY49100060 Sep. 27, 2018
RF Cable
(9KHZ-40GH?2) TCT RE-03 N/A Sep. 27, 2018
Antenna Connector TCT RFC-03 N/A Sep. 27, 2018

Note: The calibration interval of the above test instruments is 12 months and the calibrations are traceable to

international system unit (SI).
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6.4.3. Test data

Band IV (5725 - 5850 MHz )
6 dB

Frequenc Bandwidth

Mode Test channel d y (MHz) Limit (MHz) Result
(MHz)
Antenna O
(Worst case)
1lla CH149 5745 16.07 0.5 PASS
1lla CH157 5785 16.08 0.5 PASS
1lla CH161 5825 16.10 0.5 PASS
11n(HT20) CH149 5745 16.53 0.5 PASS
11n(HT20) CH157 5785 16.64 0.5 PASS
11n(HT20) CH161 5825 16.09 0.5 PASS
11n(HT40) CH151 5755 35.52 0.5 PASS
11n(HT40) CH159 5795 35.68 0.5 PASS
11ac(HT80) CH155 5775 75.17 0.5 PASS
Band IV (5725 - 5850 MHz )
6 dB

Frequenc Bandwidth

Mode Test channel q y (MHz) Limit (MHz) Result
(MHz)
Antenna 1
(Worst case)

1lla CH149 5745 15.76 0.5 PASS
1lla CH157 5785 16.06 0.5 PASS
1lla CH161 5825 15.93 0.5 PASS
11n(HT20) CH149 5745 16.32 0.5 PASS
11n(HT20) CH157 5785 16.57 0.5 PASS
11n(HT20) CH161 5825 16.07 0.5 PASS
11n(HT40) CH151 5755 35.21 0.5 PASS
11n(HT40) CH159 5795 35.67 0.5 PASS
11lac(HT80) CH155 5775 75.18 0.5 PASS

Test plots as follows:
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TCT

Band IV (5725 — 5850 MHz) Antenna 0

Report No

.. TCT171117E038

Agilent Spectrum Analyzer - Oct
AL 3

Center Freq 5.?4500000 GHz

HIFGaln-Low

Ref Offset 0.5 dB
Ref 20.50 dBm

Center 5.745 GHz
#Res BW 100 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

802.11a

Center Freq: 5745000000 GHz
o> Trig: Free Run

#Atten: 30 dB

#/BW 300 kHz

Total Power

16.566 MHz
31.134 kHz
16.07 MHz

OBW Power
x dB

1500

Avg[Hold: 500

05:50: 10PM Y 14, 2007
Frequency

Center Freq
5.745000000 GHz

Span 30 MHz
Sweep 2.933 ms|

19.7 dBm

99.00 %

Agilent Spectrum Analyzer - Oci

0 L — T

Center Freq 5.785000000 GHz
FIFGain:Low

Ref Offset 0.5 dB
Ref 20.50 dBm

Center 5.785 GHz
#Res BW 100 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

B 7\ Free Run

Low

GenterFreq: 5785000000 GHz
AvglHold: 5001500

#Atten: 30 dB

#/BW 300 kHz

Total Power

16.535 MHz
17,417 kHz
16.08 MHz

OBW Power
x dB

Frequency

Sweep 2933 ms;

18.9 dBm

99.00 %
-6.00 dB

STATUS

Agilent Spoctrum Analyze

T E AC
Center Freq 5.825000000 GHz

HIFGaln:Low

Ref Offset 0.5 dB
Ref 20.50 dBm

#Res BW 100 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Mid

Center Freq: 5825000000 GHz
AvglHold: 5001500

Trig: Frae Run
#Amen: 30 dB

#/BW 300 kHz

Total Power

16.526 MHz
20.509 kHz
16.10 MHz

OBW Power
x dB

4 POy 14, 2017

Radio Std: None Frequency

Radio Device: BTS

Mkr1 5.818

18.0 dBm

99.00 %
-6.00 dB

STATUS

High

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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Report No

.. TCT171117E038

Agilent Spectrum Analyzer - Occupied BW

0 L — T

Center Freq 5.745000000 GHz
FIFGain:Low

Ref Offset 0.5 dB
Ref 20.50 dBm

Center 5.745 GHz
#Res BW 100 kHz

Occupied Bandwidth

802.11n(HT20)

o> Trig: Free Run

28 PMDH 14
Radio Std: Nene

GenterFreq: 5745000000 GHz Frequency
Avg|Hold: 500/500

#Atten: 30 dB

5.745000000 GHz,

#/BW 300 kHz Sweep 2,933 ms|

Total Power 16.7 dBm

17.531 MHz

Transmit Freq Error
x dB Bandwidth

12.095 kHz
16.53 MHz

OBW Power
x dB

99.00 %
-6.00 dB

STATUS

HIFGaln-Low

Ref Offset 0.5 dB
Ref 20.50 dBm

Center 5.785 GHz
#Res BW 100 kHz

Occupied Bandwidth

o> Trig: Free Run

Low

BN £ ALIGN ALTO 00:09 PMMow 14, 2017
Center Freq: 5765000000 GHz Std: None Frequency
AvglHold: 5001500

#Atten: 30 dB Radio Device: BTS

#/BW 300 kHz Sweep 2,933 ms|

Total Power 17.4 dBm

17.565 MHz

Transmit Freq Error
x dB Bandwidth

7.752 kHz
16.64 MHz

OBW Power
x dB

99.00 %
-6.00 dB

STATUS

Agilent Spoctrum Analyzer - Oci

T E AC_|CORRE
Center Freq 5.825000000 GHz

HIFGaln:Low

Ref Offset 0.5 dB
Ref 20.50 dBm

#Res BW 100 kHz

Occupied Bandwidth

Mid

Center Freq: 5825000000 GHz
Trig: Frae Run AvglHold: 5001500
#Amen: 30 dB

Frequency

"y
Vitmpennr

Span 30 MHz
#VBW 300 kHz Sweep 2.933 ms

Total Power 17.3 dBm

17.572 MHz

Transmit Freq Error
x dB Bandwidth

14.790 kHz
16.09 MHz

OBW Power
x dB

99.00 %
-6.00 dB

STATUS

High

Hotline:

400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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Report No.: TCT171117E038

Agilent Spectrum Analyzer - Occupied BW
0 L — T
Center Freq 5.755000000 GHz
B Lk Loy
Ref Offset 0.5 dB
Ref 20.50 dBm

Center 5.755 GHz
#Res BW 100 kHz
Occupied Bandwidth
36.082 MHz
-5.006 kHz
35.52 MHz

Transmit Freq Error
x dB Bandwidth

802.11n(HT40)

Center Freq: 5.765000000 GHz
o> Trig: Free Run
Atten: 30 dB

Al Frequency
Avg|Hold: 500/500

5.765000000 GHz,

#/BW 300 kHz Sweep 5.8 ms|

Total Power 17.1 dBm

OBW Power
x dB

99.00 %
-6.00 dB

STATUS

Center Freq: 5795000000 GHz
o> Trig: Free Run

Low

e I AT 7 PH oy 14, 2017
Radio Std: Nene

— Frequency
Avg|Hold: 5001500

#Atte: B TS

Ref Offset 0.5 dB
Ref 20.50 dBm

4t
Y

Center 5.795 GHz
#Res BW 100 kHz
Occupied Bandwidth
36.090 MHz
-19.161 kHz
35.68 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq
5.755000000 GHz

Span 60 MHz]

#/BW 300 kHz Sweep 5.8 ms|

Total Power 16.2 dBm

OBW Power
x dB

99.00 %
-6.00 dB

STATUS

High

Agilent Spoctrum Analyzer - Occupier
T RE AC | CORME
Center Freq 5.775000000 GHz

Ref Offset 0.5 dB
Ref 20.50 dBm

#Res BW 100 kHz

Occupied Bandwidth
75

Transmit Freq Error

x dB Bandwidth

45 MHz
44.631 kHz
75.17 MHz

802.11ac(HT80)

Center Freq: 5775000000 GHz
v~ Trig:Free Run
2t

E ALIGN AT :26:01 PMMov 14, 200

Radio Std: None Frequency

AvglHold: 5001500
0 dB

CenterFreq|
5.775000000 GHz

Span 120 MHz]

#VBW 300 kHz Sweep 11.53 ms

Total Power 16.9 dBm

OBW Power
x dB

99.00 %
-6.00 dB

STATUS

Mid

Hotline:

400-6611-140

Tel: 86-755-27673339
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Band IV (5725 - 5850 MHz) Antenna 1

Report No

.. TCT171117E038

Agilent Spectrum Analyzer - Oct
AL 3

Center Freq 5.?4500000 GHz

HIFGaln-Low

o> Trig: Free Run
Atten: 30 dB

Ref Offset 0.5 dB
Ref 20.50 dBm

Center 5.745 GHz

#Res BW 100 kHz #/BW 300 kHz

Occupied Bandwidth Total Power
24.108 MHz
456.21 kHz

15.76 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

802.11a

Center Freq: 5745000000 GHz
Avg[Hold: 500

1500

55 PMHoY 14, 2017

Std: None Frequency

Center Freq
5.745000000 GHz

Span 30 MHz
Sweep 2.933 ms|

18.4 dBm

99.00 %

Low

Agilent Spectrum Analyzer - Oci
RL F 5

GenterFreq: 5785000000 GHz
AvglHold: 5001500

Center Freq 5.?3500000 GHz

HIFGaln-Low

B 7\ Free Run
#htten: 30 dB

Ref Offset 0.5 dB
Ref 20.50 dBm

Center 5.785 GHz

#Res BW 100 kHz #/BW 300 kHz

Occupied Bandwidth Total Power
16.490 MHz
21.203 kHz

16.06 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Frequency

Span 30 MHz
Sweep 2.933 ms|

16.8 dBm

99.00 %
-6.00 dB

STATUS

Mid

Agilent Spoctrum Analyze

T E AC
Center Freq 5.825000000 GHz

HIFGaln:Low

Trig: Frae Run
#Amen: 30 dB

Ref Offset 0.5 dB
Ref 20.50 dBm

#Res BW 100 kHz #/BW 300 kHz

Occupied Bandwidth Total Power
16.528 MHz
24.973 kHz

15.93 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Center Freq: 5825000000 GHz
AvglHold: 5001500

Frequency

Radio Davice:BTS
Mkr1

16.9 dBm

99.00 %
-6.00 dB

STATUS

High

Hotline: 400-6611-140  Tel: 86-755-27673339

Fax: 86-755-27673332
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Report No

.. TCT171117E038

Agilent Spectrum Analyzer - Occupied BW
AL E C_|_CoRkE

Center Freq 5.?4500000 GHz

HIFGaln-Low

Ref Offset 0.5 dB
Ref 20.50 dBm

[

Center 5.745 GHz
#Res BW 100 kHz

Occupied Bandwidth

802.11n(HT20)

o> Trig: Free Run

648 PM MO 14,
Radio Std: Nene

GenterFreq: 5745000000 GHz Frequency
Avg|Hold: 500/500

#Atten: 30 dB

Center Freq
5.745000000 GHz

‘Span 30 MHz]
#VBW 300 kHz Sweep 2933 ms!

Total Power 16.7 dBm

17.548 MHz

Transmit Freq Error
x dB Bandwidth

15.228 kHz
16.32 MHz

OBW Power
x dB

99.00 %
-6.00 dB

STATUS

HIFGaln-Low

Ref Offset 0.5 dB
Ref 20.50 dBm

Center 5.785 GHz
#Res BW 100 kHz

Occupied Bandwidth

o> Trig: Free Run

Low

Center Freq: 5 785000000 GHz

— Frequency
Avg|Hold: 5001500

#Atten: 30 dB

#/BW 300 kHz Sweep 2,933 ms|

Total Power 16.5 dBm

17.579 MHz

Transmit Freq Error
x dB Bandwidth

16.146 kHz
16.57 MHz

OBW Power
x dB

99.00 %
-6.00 dB

STATUS

Agilent Spoctrum Analyzer - Oci

T E AC_|CORRE
Center Freq 5.825000000 GHz

HIFGaln:Low

Ref Offset 0.5 dB
Ref 20.50 dBm

#Res BW 100 kHz

Occupied Bandwidth

Mid

Center Freq: 5825000000 GHz
Trig: Frae Run AvglHold: 5001500
#Amen: 30 dB

Frequency

Span 30 MHz
#VBW 300 kHz Sweep 2.933 ms

Total Power 16.1 dBm

17.564 MHz

Transmit Freq Error
x dB Bandwidth

26.856 kHz
16.07 MHz

OBW Power
x dB

99.00 %
-6.00 dB

STATUS

High

Hotline:

400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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Report No.: TCT171117E038

Agilent Spectrum Analyzer - Occupied BW
AL EE C | CoRRE

Center Freq 5.?5500000 GHz

Galn:Low

Ref Offset 0.5 dB
Ref 20.50 dBm

IERRIE

| Py

Center 5.755 GHz
#Res BW 100 kHz

Occupied Bandwidth

802.11n(HT40)

Center Freq: 5.765000000 GHz
o> Trig: Free Run
Atten: 30 dB

#/BW 300 kHz

Total Power

36.115 MHz

Transmit Freq Error
x dB Bandwidth

-5.476 kHz
35.21 MHz x dB

OBW Power

AvglHold: 5001500

Frequency

Center Freq
5.765000000 GHz

Span 60 MHz
Sweep 5.8 ms

16.2 dBm

99.00 %
-6.00 dB

STATUS

Ref Offset 0.5 dB
Ref 20.50 dBm

Center 5.795 GHz
#Res BW 100 kHz

Occupied Bandwidth

Low

Center Freq: 5795000000 GHz
o> Trig: Free Run

#Atte: B

#/BW 300 kHz

Total Power

36.225 MHz

Transmit Freq Error
x dB Bandwidth

-5.589 kHz
35.67 MHz x dB

OBW Power

500500

AvglHold:

9 PH Moy 14, 2017

Radio Std: None Frequency

Center Freq
5.755000000 GHz

Sweep 5.8 ms|

16.7 dBm

99.00 %
-6.00 dB

STATUS

High

Agilent Spoctrum Analyzer - Oci

T AC_|CORRE
Center Freq 5.775000000 GHz

Ref Offset 0.5 dB
Ref 20.50 dBm

#Res BW 100 kHz

Occupied Bandwidth

802.11ac(HT80)

Center Freq: 5775000000 GHz
v~ Trig:Free Run
#Amen: 30 dB

#VBW 300 kHz

Total Power

75.256 MHz

Transmit Freq Error
x dB Bandwidth

-62.092 kHz
75.18 MHz x dB

OBW Power

02: Mo 14, 201

Radio Std: None Frequency

AvglHold: 5001500

Device: BTS

CenterFreq|
5.775000000 GHz

"‘«'wt»..wv.w.«.,

Span 120 MHz]
Sweep 11.53 ms

17.1 dBm

99.00 %
-6.00 dB

STATUS

Mid

Hotline:

400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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I C I Report No.: TCT171117E038

6.5. 26dB Bandwidth and 99% Occupied Bandwidth

6.5.1. Test Specification

: : 47 CFR Part 15C Section 15.407 (a)& Part 2 J Section
Test Requirement:

2.1049
Test Method: KDB789033 D02 General UNII Test Procedures New
’ Rules v01r04 Section D
Limit: No restriction limits

— ]
")
Test Setup: e L 5 )
Spectrum Analyzer EUT
Test Mode: Transmitting mode with modulation

1. KDB789033 D02 General UNII Test Procedures New
Rules v01r04 Section D

2. Set to the maximum power setting and enable the
EUT transmit continuously.

Test Procedure: 3. Make the measurement with the spectrum analyzer's
resolution bandwidth (RBW) = 100 kHz. Set the
Video bandwidth (VBW) = 300 kHz. In order to make
an accurate measurement.

4. Measure and record the results in the test report.

Test Result: PASS

6.5.2. Test Instruments

RF Test Room
Equipment Manufacturer Model Serial Number | Calibration Due
Spectrum Analyzer Agilent N9020A MY49100060 Sep. 27, 2018
RF Cable
(9KHZz-26.5GH2) TCT RE-06 N/A Sep. 27, 2018
Antenna Connector TCT RFC-01 N/A Sep. 27, 2018

Note: The calibration interval of the above test instruments is 12 months and the calibrations are traceable to
international system unit (SI).
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TCT

6.5.3. Test data

Band | Antenna 0 (Worst case)

Report No.: TCT171117E038

Mode Test channel Fr?'\c;ltlj_'ezr;cy 26 dB('aﬁlr;c)iwidth 99% (Iiﬂag«zj)width
1lla CH36 5180 20.42 16.63
1lla CH40 5220 21.21 16.63
1lla CH48 5240 20.78 16.59

11n(HT20) CH36 5180 20.97 17.60
11n(HT20) CH40 5220 20.87 17.68
11n(HT20) CH48 5240 21.41 17.64
11n(HT40) CH38 5190 43.73 36.43
11n(HT40) CH46 5230 43.47 36.55
11lac(HT80) CH42 5210 81.40 75.41
Band | Antenna 1 (Worst case)
. 5 .

Mode Test channel Fr?hq/llli'ezr;cy 26 dB(Sz:IrSImdth Qgh(zalfl]g)wmm
1lla CH36 5180 20.35 16.57
1lla CH40 5220 20.73 16.62
1lla CH48 5240 20.82 16.71

11n(HT20) CH36 5180 21.78 17.67
11n(HT20) CH40 5220 21.41 17.66
11n(HT20) CH48 5240 21.10 17.62
11n(HT40) CH38 5190 48.81 36.39
11n(HT40) CH46 5230 42.83 36.47
11lac(HT80) CH42 5210 80.68 75.06
Test plots as follows:
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Band | (5150 —5250 MHz) AntennaO

Report No

.. TCT171117E038

Agilent Spectrum Analyzer - Occupied BW
RL F 5 C

Center Freq
Trig: Frae Run
#Amen: 30 dB

Center Freq 5,18000000 GHz

HIFGaln:Low

Ref Offset 0.5 dB
Ref 20.50 dBm

#Res BW 300 kHz VBW 3 MHz

Occupied Bandwidth Total Power
16.625 MHz
53.824 kHz

20.42 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

802.11a

180000000 GHz
AvglHold:

500500

02:23: 18 PM oy 03, 2017

Radio Std: None Frequency

Radio Device: BTS

18.4 dBm

99.00 %
-26.00 dB

STATUS

Low

Agilent Spectrum Analyzer
RL F 5

Center Freq 5.220000000 GHz e

#Atten: 30 dB

Ref Offset 0.5 dB
Ref 20.50 dBm

Center 5.22 GHz

#Res BW 300 kHz VBW 3 MHz

Occupied Bandwidth Total Power
16.629 MHz
-2.703 kHz

21.21 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Center Freq: 5220000000 GHz
AvglHold: 5001500

03:75:45 PM v 03, 2017

Radio Std: Nene Frequency

Radio Device: BTS

12.8 dBm

99.00 %
-26.00 dB

STATUS

Mid

Agilent Spoctrum Analyzer

N . e
Center Freq 5.240000000 GHz

HIFGaln:Low

Trig: Frae Run
#Amen: 30 dB

Ref Offset 0.5 dB
Ref 20.50 dBm

#Res BW 300 kHz VBW 3 MHz

Occupied Bandwidth Total Power
16.587 MHz
80.886 kHz

20.78 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Center Freq: 5240000000 GHz

AvglHold: 5001500

03:28:01 PM v 03, 2017

Radio Std: None Frequency

Radio Davice:BTS
Mkr1 &

13.3 dBm

99.00 %
-26.00 dB

STATUS

High

Hotline: 400-6611-140  Tel: 86-755-27673339

Fax: 86-755-27673332
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Report No

.. TCT171117E038

Agilent Spectrum Analyzer - Occupied BW
RL F 5 C

Center Freq 5.13000000 GHz

HIFGaln-Low

Ref Offset 0.5 dB
Ref 20.50 dBm

T

Center 5.18 GHz
#Res BW 300 kHz

Occupied Bandwidth

802.11n(HT20)

o> Trig: Free Run

Center Freq: 5180000000 GHz

#Atten: 30 dB

VBW 3 MHz

Total Power

17.597 MHz

Transmit Freq Error
x dB Bandwidth

51.353 kHz
20.97 MHz

OBW Power
x dB

AvglHold: 5001500

Frequency

17.8 dBm

99.00 %

-26.00 dB

STATUS

g
T

Center Freq 5.220000000 GHz

HIFGaln-Low

Ref Offset 0.5 dB
Ref 20.50 dBm

Center 5.22 GHz
#Res BW 300 kHz

Occupied Bandwidth

o> Trig: Free Run

Low

Center Freq: 5220000000 GHz
AvglHold: 5001500
Atten: 30 dB

VBW 3 MHz

Total Power

17.675 MHz

Transmit Freq Error
x dB Bandwidth

41.452 kHz
20.87 MHz

OBW Power
x dB

03:33:06 PM v 03, 2017

Std: None Frequency

Radio Device: BTS

11.8 dBm

99.00 %

-26.00 dB

STATUS

Agilent Spoctrum Analyzer - Oci

T E AC
Center Freq 5.240000000 GHz

HIFGaln:Low

Ref Offset 0.5 dB
Ref 20.50 dBm

#Res BW 300 kHz

Occupied Bandwidth

Mid

Center Freq: 5240000000 GHz
Trig: Frae Run AvglHold: 5001500
#Amen: 30 dB

VBW 3 MHz

Total Power

17.643 MHz

Transmit Freq Error
x dB Bandwidth

75.607 kHz
21.41 MHz

OBW Power
x dB

03:35:01 PM bov 03, 2017

Std: None. Frequency

Radio Device: BTS

12,2 dBm

99.00 %

-26.00 dB

STATUS

High

Hotline:

400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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Report No

.. TCT171117E038

Agilent Spectrum Analyzer - Occupied BW
0 L —
Center Freq 5.190000000 GHz

Ref Offset 0.5 dB
Ref 20.50 dBm

Center 5.19 GHz
#Res BW 620 kHz

Occupied Bandwidth

802.11n(HT40)

o> Trig: Free Run
Galn:l ow

GenterFreq: 5190000000 GHz Frequency
Avg|Hold: 500/500

#Atten: 30 dB

Center Freq
5150000000 GHz

VBW 6 MHz

Total Power 17.7 dBm

36.434 MHz

Transmit Freq Error
x dB Bandwidth

-4.151 kHz
42,73 MHz

OBW Power
x dB

99.00 %
-26.00 dB

STATUS

g
T

Center Freq 5.230000000 GHz

Ref Offset 0.5 dB
Ref 20.50 dBm

frradpemnt ™

Center 5.23 GHz
#Res BW 620 kHz

Occupied Bandwidth

o> Trig: Free Run

E IGNALTO. |02:40:01PM Mov 03, 2007
Radio Std: Nene

Center Freq: 5 230000000 GHz Frequency
Avg|Hald: 500/500

#Atte: B TS

Center Freq
5230000000 GHz

VBW 6 MHz

Total Power 12.5 dBm

36.553 MHz

Transmit Freq Error
x dB Bandwidth

109.39 kHz
43.47 MHz

OBW Power
x dB

99.00 %
-26.00 dB

STATUS

High

Agilent Spoctrum Analyzer - Oci

T AC
Center Freq 5.210000000 GHz

Ref Offset 0.5 dB
Ref 20.50 dBm

oo L)

#Res BW 820 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

802.11ac(HT80)

v~ Trig:Free Run
2t

36.831 kHz
81.40 MHz

Center Freq: 5210000000 GHz
AvglHold: 5001500

Frequency

0 dB

CenterFreq|
5210000000 GHz

VBW 8 MHz

Total Power 17.2 dBm

OBW Power
x dB

99.00 %
-26.00 dB

STATUS

Mid

Hotline:

400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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Band | (5150 —-5250 MHz) Antenna 1

Report No

.. TCT171117E038

Agilent Spectrum Analyzer - Occupied BW

0 L — T

Center Freq 5.180000000 GHz
HIFGain:L ow

Ref Offset 0.5 dB
Ref 20.50 dBm

#Res BW 300 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

802.11a

180000000 GHz
AvglHold: 5001500

Center Freq
Trig: Frae Run
#Amen: 30 dB

M

ST I

VBW 3 MHz

Total Power

16.565 MHz
51.330 kHz
20.35 MHz

OBW Power
x dB

STATUS

04:57.04 PM oy 03, 2017

: None Frequency

Radio Device: BTS
krl &

18.2 dBm

99.00 %

-26.00 dB

Agilent Spectrum Analyzer
RL F 5

Center Freq 5.22000000 GHz

Ref Offset 0.5 dB
Ref 20.50 dBm

o R

Center 5.22 GHz
#Res BW 300 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

o> Trig: Free Run

Low

Center Freq: 5220000000 GHz
AvglHold: 5001500
Atten: 30 dB

VBW 3 MHz

Total Power

16.624 MHz
12.371 kHz
20.73 MHz

OBW Power
x dB

04:55:03 PM bov 03, 2017

Radio Std: Nene Frequency

Radio Device: BTS

18.8 dBm

99.00 %

-26.00 dB

STATUS

Agilent Spoctrum Analyzer

N . e
Center Freq 5.240000000 GHz

HIFGaln:Low

Ref Offset 0.5 dB
Ref 20.50 dBm

#Res BW 300 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Mid

Center Freq: 5240000000 GHz
Trig: Frae Run AvglHold: 5001500
#Amen: 30 dB

VBW 3 MHz

Total Power

16.706 MHz
6.789 kHz
20.82 MHz

OBW Power
x dB

05:00:53 PM v 03, 2017

Radio Std: None Frequency

Radio Device: BTS

18.4 dBm

99.00 %

-26.00 dB

STATUS

High

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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Report No

.. TCT171117E038

Agilent Spectrum Analyzer - Occupied BW
RL F 5 C

Center Freq 5.13000000 GHz

HIFGaln-Low

Ref Offset 0.5 dB
Ref 20.50 dBm

Pt frppabid

Center 5.18 GHz
#Res BW 300 kHz

Occupied Bandwidth

802.11n(HT20)

o> Trig: Free Run

GenterFreq: 5180000000 GHz
AvglHold: 5001500
#hrten: 30 4B

VBW 3 MHz

Total Power

17.665 MHz

Transmit Freq Error
x dB Bandwidth

98.862 kHz
21.78 MHz

OBW Power
x dB

24 PMNow 03, 2017

Radio Std: Nene Frequency

19.0 dBm

99.00 %

-26.00 dB

STATUS

g
T

Center Freq 5.220000000 GHz

HIFGaln-Low

Ref Offset 0.5 dB
Ref 20.50 dBm

Center 5.22 GHz
#Res BW 300 kHz

Occupied Bandwidth

o> Trig: Free Run

Low

Center Freq: 5220000000 GHz
AvglHold: 5001500
Atten: 30 dB

VBW 3 MHz

Total Power

17.658 MHz

Transmit Freq Error
x dB Bandwidth

13.100 kHz
21.41 MHz

OBW Power
x dB

Mo 03, 2017

Std: None Frequency

Radio Device: BTS

17.8 dBm

99.00 %

-26.00 dB

STATUS

Agilent Spoctrum Analyzer - Oci

T E AC
Center Freq 5.240000000 GHz

HIFGaln:Low

Ref Offset 0.5 dB
Ref 20.50 dBm

#Res BW 300 kHz

Occupied Bandwidth

Center Freq: 5240000000 GHz

Trig: Frae Run AvglHold: 5001500
#Amen: 30 dB

M

VBW 3 MHz

Total Power

17.620 MHz

Transmit Freq Error
x dB Bandwidth

26.380 kHz
21.10 MHz

OBW Power
x dB

MMy 03, 2017
Std: None. Frequency
Radio Device: BTS

kr1 5.244
1

17.6 dBm

99.00 %

-26.00 dB

STATUS

High

Hotline:

400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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