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Report No.: TCT170221E008

1. Test Certification

Product: Wi-Fi® Radio Transceiver

Model No.: ACM-DB-3

ol o

Applicant: Doodle Labs (SG) Pte Ltd

Address: 150 Kampong Ampat, KA Centre, Suite #05-03, Singapore 368324
Manufacturer: |Doodle Labs (SG) Pte Ltd

Address: 150 Kampong Ampat, KA Centre, Suite #05-03, Singapore 368324

Date of Test: |Jan. 14, 2016 — Feb. 24, 2017

FCC CFR Title 47 Part 15 Subpart C Section 15.247
KDB 558074 D01 DTS Meas Guidance v03r05

ét'oa‘:r’]'('fa"’;z's‘? KDB 662911 D01 Multiple Transmitter Output v02r01
' IC RSS-Gen(Issue 4, Nov. 2014)
IC RSS-247(lssue 1, May 2015)
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 equip

ment will not necessarily produce the same results due to production tolerance

and measurement uncertainties.

Tested By: W }étM Date: Feb. 24, 2017

Beryl Zhao

Reviewed By: ;ﬁyﬁw\, Date: Feb. 27, 2017

Ap

Joe Zhou

proved By: fomSm Date: Feb. 27, 2017

Tomsin
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2.

Report No.: TCT170221E008

Test Result Summary
Requirement CFR 47 Section IC Rule Result
RSS-247,
Antenna requirement §15.203/515.24 PASS
7 (c) 5.4(6)
AC PoweEr Line Conducted | &45507 | RSS-GEN, 8.8: PASS
mission
15.247 (b)(3 -
Output Power S (b)3) | Rss 24_7’ 54 PASS
§2.1046 (4);
o _ §15.247 (a)(2) RSS-GEN, 6.6;
6dB Emission Bandwidth RSS-247. 5.2 PASS
§2.1049 /
(1);
) RSS-Gen
99% Bandwidth §2.1049 46.1 PASS
Power Spectral Density §15.247 (e) RSS_(224;_7’ 5.2 PASS
RSS-GEN, 8.9;
Band Edge 1§5.247(d) PASS
RSS-247, 5.5;
§15.205/§15.20
Spurious Emission 9 RSS-247, 5.5; PASS
§2.1053
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.

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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I C I Report No.: TCT170221E008

3. EUT Description

Product Name: Wi-Fi® Radio Transceiver
Product Type: WLAN(3TX, 3RX)

Radio Type: 3x3 MIMO

Model : ACM-DB-3

Additional Model: DLM168

Trade Mark: N/A

2412MHz~2462MHz (802.11b/802.11g/802.11n(HT20))
2422MHz~2452MHz (802.11n(HT40))
Channel Separation: 5MHz

11 for 802.11b/802.119/802.11n(HT20)
7 for 802.11n(HT40)

Operation Frequency:

Number of Channel:

Modulation Technology:
(IEEE 802.11b)
Modulation Technology:
(IEEE 802.119/802.11n)
Data speed (IEEE

Direct Sequence Spread Spectrum (DSSS)

Orthogonal Frequency Division Multiplexing(OFDM)

1Mbps, 2Mbps, 5.5Mbps, 11Mbps

802.11b):

Data speed (IEEE 6Mbps, 9Mbps, 12Mbps, 18Mbps, 24Mbps, 36Mbps,

802.119): 48Mbps, 54Mbps

Data speed (IEEE

802.11n): Up to 150Mbps

Antenna Type: R-SMA antenna

Antenna Gain: All are 3dBi

Power Supply: DC 3.3V

Model difference : All models above are identical in interior structure, electrical
circuits and components, and just model names are different
for the marketing requirement.

ltems Description
Beamforming Function With beamforming
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Report No.: TCT170221E008

Operation Frequency each of channel For 802.11b/g/n(HT20)

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332

Channel | Frequency |Channel| Frequency |Channel| Frequency (Channel| Frequency
1 2412MHz 4 2427MHz 7 2442MHz 10 2457MHz
2 2417MHz 5 2432MHz 8 2447MHz 11 2462MHz
3 2422MHz 6 2437MHz 9 2452MHz

Operation Frequency each of channel For 802.11n (HT40)

Channel | Frequency |Channel| Frequency |Channel| Frequency (Channel| Frequency
- -- 4 2427MHz 7 2442MHz -- --
-- -- 5 2432MHz 8 2447TMHz -- --
3 2422MHz 6 2437MHz 9 2452MHz
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Note:

Report No.: TCT170221E008

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:

802.11b/802.11g/802.11n (HT20)

Channel Frequency
The lowest channel | 2412MHz
The middle channel | 2437MHz
The Highest channel | 2462MHz
802.11n (HT40)
Channel Frequency
The lowest channel | 2422MHz
The middle channel | 2437MHz
The Highest channel | 2452MHz
Antenna and Band width
Antenna Three (TX)
Band width mode 20MHz 40MHz
IEEE 802.11b V X
IEEE 802.11¢g \Y X
IEEE 802.11n V \Y
Note: “V” means support, “x” means not support.
IEEE 802.11n Spec.
Number of
Protocol Transmit Chains (NTX) Data Rate/MCS
802.11n(HT20) 3 MCSO0-23
802.11n(HT40) 3 MCSO0-23

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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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 98.46%)

The sample above 1GHz was placed 1.5m (0.8m below 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

802.11b 1Mbps

802.11g 6Mbps

802.11n(H20) 6.5Mbps
802.11n(H40) 13.5Mbps

Final Test Mode:
Operation mode: Keep the EUT in continuous transmitting
with modulation

According to ANSI C63.4 standards, the test results are both the “worst case” and
“worst setup” 1Mbps for 802.11b, 6Mbps for 802.11g, 6.5Mbps for 802.11n(H20). Duty
cycle setting during the transmission is 98.5% with maximum power setting for all
modulations.

Page 8 of 139
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4.2. Description of Support Units

Report No.: TCT170221E008

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

Intel NUC | D54250WYKH G6YK4U390029

DOC

Intel

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, 6dB 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.

Hotline: 400-6611-140  Tel: 86-755-27673339 Fax: 86-755-27673332
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5. Facilities and Accreditations

5.1. Facilities

The test facility is recognized, certified, or accredited by the following organizations:
e FCC - Registration No.: 572331
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

e CNAS - Registration No.: CNAS L6165

Shenzhen TCT Testing Technology Co., Ltd. is accredited to ISO/IEC 17025:2005
General Requirements for the Competence of Testing and Calibration laboratories for
the competence of testing. The Registration No. is CNAS L6165.

5.2. Location

Shenzhen Tongce Testing Lab
Address: 1F, Leinuo Watch Building, Fuyong Town, Baoan Dist, Shenzhen, China
Tel: 86-755-36638142

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) 1+3.92dB
5 All emissions, radiated(>1G) 14.28dB
6 Temperature +0.1°C
7 Humidity +1.0%
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6. Test Results and Measurement Data

6.1. Antennarequirement

Standard requirement: FCC Part15 C Section 15.203 /247(c)/ RSS-247, 5.4 (6)

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.

15.247(c) (1)(i) requirement:

(i) Systems operating in the 2400-2483.5 MHz band that is used exclusively for fixed.
Point-to-point operations may employ transmitting antennas with directional gain
greater than 6dBi provided the maximum conducted output power of the intentional
radiator is reduced by 1 dB for every 3 dB that the directional gain of the antenna
exceeds 6dBi.

E.U.T Antenna:

The EUT has three R-SMA antennas which permanently attached, and the best case
gain of the three antennas are 3dBi.

Page 11 of 139
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6.2. Conducted Emission

6.2.1. Test Specification

Report No.: TCT170221E008

Test Requirement:

FCC Part15 C Section 15.207/RSS-GEN, 8.8

Test Method:

ANSI C63.10:2013

Frequency Range:

1

50 kHz to 30 MHz

Receiver setup:

RBW=9 kHz, VBW=30 kHz, Sweep time=auto

Frequency range Limit (dBuV)
(MHz) 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
AC power
E.UT AC power
Test Setup: EMI
Receiver
Test table/Insulation plane
Remank
EUT Equipment Linder Test
LISN Line impedence Stabiization Network
fest table haight=0.6m
Test Mode: TX Mode

Test Procedure:

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 50ohm/50uH
coupling impedance with 50ohm 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:

N/A

Page 12 of 139
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6.2.2. Test Instruments

Report No.: TCT170221E008

Conducted Emission Shielding Room Test Site (843)

Equipment Manufacturer Model Serial Number | Calibration Due
EMI Test Receiver R&S ESCS30 100139 Sep. 11, 2016
LISN Schwarzbeck |NSLK 8126 8126453 Sep. 16, 2016
Coax cable TCT CE-05 N/A Sep. 11, 2016
EMI Test Software Teig‘;;ﬁ'fgy EZ-EMC N/A N/A

Hotline: 400-6611-140

international system unit (SI).

Tel: 86-755-27673339  Fax: 86-755-27673332

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

Page 13 of 139
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6.2.3. Test data

Please refer to following diagram for individual

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

80.0 dBuvY

,

WW WW N e

ap: —_—
AVG:

40

oo

0.150 0.5 (MHz) 5 30,000
Site Chamber #2 Phase: L1 Temperature: 25(C)
Limit: FCC Part 15B Class B Conduction(QP) Power:  AC 120Vv/60Hz Humidity: 56 %

Reading Correct Measure-

No. Mk. Freq.  Level Factor ~ ment  Limit  Over
MHz dBuv dB dBuV dBuV dB Detector Comment
T 0.1578 39.08 11.49 50.57 65.57 -15.00 QP
2 0.1578 8.08 11.49 19.57 55.57 -36.00 AVG
3 0.2477 3523 11.44 46.67 61.83 -15.16 QP
4 0.2477 17.69 11.44 2913 51.83 -22.70 AVG
5 0.5367 27.95 11.29 39.24 56.00 -16.76 QP
6 0.5367 11.26 11.29 22.55 46.00 -23.45 AVG
7 1.4898 2216 11.42 33.58 596.00 -22.42 QP
8 1.4898 10.94 11.42 22.36 46.00 -23.64 AVG
9 27750 20.68 11.41 32.09 56.00 -23.91 QP
10 27750 10.71 11.41 2212 46.00 -23.88 AVG
11 13.0897 18.71 11.43 30.14 60.00 -29.86 QP
12 13.0897 9.64 11.43 21.07 50.00 -28.93 AVG
Note:

Freq. = Emission frequency in MHz

Reading level (dBuV) = Receiver reading

Corr. Factor (dB) = Antenna factor + Cable loss

Measurement (dBuV) = Reading level (dBuV) + Corr. Factor (dB)

Limit (dBuV) = Limit stated in standard

Margin (dB) = Measurement (dBuV) — Limits (dBuV)

Q.P. =Quasi-Peak

AVG =average

* is meaning the worst frequency has been tested in the frequency range 150 kHz to 30MHz.

Page 14 of 139
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Conducted Emission on Neutral Terminal of the power line (150 kHz to 30MHz)

80.0 dBu¥Y

Report No.: TCT170221E008

i3

40

[N

\

ap: —_—
AVG:

7 peak
~ % AVG

0150

05

[MHz)

30.000

Site Chamber #2 Phase: N Temperature: 25(C)
Limit: FCC Part 15B Class B Conduction(QP) Power: AC 120V/60Hz Humidity: 56 %
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  Over
MHz dBuV dB dBuv dBuv dB Detector Comment
1 0.1500 37.70 11.52 4922 65.99 -16.77 QP
2 0.1500 8.10 11.52 19.62 55.99 -36.37 AVG
3" 0.2047 39.70 11.48 51.18 63.41 -12.23 QP
4 0.2047 11.12 11.48 22.60 53.41 -30.81 AVG
5 0.2359 2822 11.46 39.68 62.24 -22.56 QP
§] 0.2359 6.29 11.46 17.75 5224 -34.49 AVG
7 0.5328 2313 11.29 34.42 56.00 -21.58 QP
8 0.5328 4.84 11.29 16.13 46.00 -29.87 AVG
9 3.7109 22.34 11.08 3342 56.00 -22.58 QP
10 3.7109 11.98 11.08 23.06 46.00 -22.94 AVG
11 24.4648 21.24 10.75 31.99 60.00 -28.01 QP
12 24.4648 13.57 1075 24 32 50.00 -25.68 AVG
Note:

Freq. = Emission frequency in MHz

Reading level (dBuV) = Receiver reading
Corr. Factor (dB) = attenuator factor + Cable loss

Measurement (dBuV) = Reading level (dBuV) + Corr.

Limit (dBuV) = Limit stated in standard
Margin (dB) = Measurement (dBuV) — Limits (dBuV)

Q.P. =Quasi-Peak
AVG =average

Factor (dB)

* is meaning the worst frequency has been tested in the frequency range 150 kHz to 30MHz.

Hotline: 400-6611-140

Tel: 86-755-27673339
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6.2.4. Maximum Conducted (Average) Output Power

6.2.5. Test Specification

Test Requirement: FCC Part15 C Section 15.247 (b)(3)/RSS-247, 5.4 (4)
Test Method: KDB558074 and KDB662911
Limit: 30dBm
Test Setup: oF ] _ﬁ _
Spectrum Analyzer EuT
Test Mode: Transmitting mode with modulation

1. The testing follows the Measurement Procedure of
FCC KDB No. 558074 DTS D01 Meas. Guidance
v03r05.

2. The RF output of EUT was connected to the spectrum
analyzer by RF cable and attenuator. The path loss

Test Procedure: was compensated to the results for each
measurement.

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

4. Measure the conducted output power and record the
results in the test report.

Test Result: PASS

6.2.6. Test Instruments

Equipment Manufacturer Model Serial Number | Calibration Due
Spectrum Analyzer Agilent N9020A MY49100060 Sep. 12, 2016
RF cable TCT RE-06 N/A Sep. 12, 2016
Antenna Connector TCT RFC-01 N/A Sep. 12, 2016

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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6.2.7. Test Data

Report No.: TCT170221E008

Configuration IEEE 802.11b/ Antenna 0+Antenna 1+ Antenna 2
Maximum Conducted (Average)
Test channel Output Power (dBm) Limit (dBm) Result
Ant0 | Ant1 Ant2 Total
Lowest 17.83 | 17.78 | 17.07 | 22.34 28.20 PASS
Middle 2134 | 219 | 21.71 | 26.43 28.20 PASS
Highest 17.50 | 18.12 | 15.92 | 22.05 28.20 PASS
Configuration IEEE 802.11g/ Antenna O+Antenna 1+ Antenna 2
Maximum Conducted (Average)
Test channel Output Power (dBm) Limit (dBm) Result
Ant0 | Ant1 Ant2 | Total
Lowest 14.77 | 1559 | 13.99 | 19.60 28.20 PASS
Middle 20.41 | 21.75 | 21.62 | 26.07 28.20 PASS
Highest 14.69 | 16.08 | 13.90 | 19.76 28.20 PASS
Configuration IEEE 802.11n(HT20)/ Antenna 0+Antenna 1+ Antenna 2
Maximum Conducted (Average)
Test channel Output Power (dBm) Limit (dBm) Result
Ant0 | Ant1 Ant2 | Total
Lowest 14.73 | 1547 | 13.79 | 19.49 28.20 PASS
Middle 21.22 | 21.69 | 21.55 | 26.26 28.20 PASS
Highest 14.62 | 15.97 | 13.70 | 19.64 28.20 PASS
Configuration IEEE 802.11n(HT40)/ Antenna 0+Antenna 1+ Antenna 2
Maximum Conducted (Average)
Test channel Output Power (dBm) Limit (dBm) Result
Ant0 | Ant1 Ant2 Total
Lowest 9.74 9.86 9.57 | 14.50 28.20 PASS
Middle 20.76 | 21.34 | 21.18 | 25.87 28.20 PASS
Highest 997 | 10.25 | 9.79 | 14.78 28.20 PASS

Note: Gant =3dBi, Array Gain=10log(Nant/Nss)=4.8dBi

Directional Gain=Ganr + Array Gain=7.8dBi, So limit=30-(7.8-6)=28.2dBm

Test plots as follows:

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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Antenna O:
802.11b Modulation

Report No.: TCT170221E008

Lowest channel

Aillent Spectiom Anatypes - Channel Powss

Center Freq 2.412000000 GHz

Cantar Fraq: 2412000000 GH: Frequency
—e- Trig Run AvgiHold: 1010
MiFGalnlow Bhsten: 40 dB

Ref 30.00 dBm

|
|
i
|
|
s
|
|

enter 2412 GHz
[#Res BW 1 MHz
Channel Power

17.83 dBm

#VBW 3 MHz

Power Spectral Density

-52.96 dBm Hz

112,01 MHz

[#Res BW 1 MHz
Channel Power

21.34 dBm

0 4, 4% 33

Radis 5td: Nona Freguency

Centar Fraq: 2437000000 GHz
e Trig Run AvgiHold: 1001
#Arten: 40 dB Radie Device: BTS

~ Span 25.46 MHZ|I 9Ty
®VBW 3 MHz #Sweep 100 ms

Power Spectral Density

112.73 MHz -49.71 dBm Hz

Center 2462 GHz

Channel Power

17.50 dBm

Hotline: 400-6611-140

Tel: 86-755-27673339

07350 AM Mar D, 2016
Radis Std: Noma
AwgHotd: 10110
Radie Device: BTS

Span 24.04 MHZJF
#Sweep 100 ms)

#VBW 3 MHz
Power Spectral Density

-53.30 dBm iHz

112.02 MHz

Page 18 of 139
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802.11g Modulation
Lowest channel

Agllem Spectrem &
T .
[ E : Frequency
¥ 00 Cantar Frag: 2412000000 GHz
Center Freq 2.412000000 GHz . e ik A
MiFGalnlow Bhsten: 40 dB

Ref 30.00 dBm

enter 2412GHz B BT Ao
[#Res BW 1 MHz ®VBW 3 MHz ep 100 ms

Channel Power Power Spectral Density

14.77 dBm 1 16.44 MHz -57.39 dBm /Hz

Centar Frag: 2 437000000 GHz Ri : Frequency
Trig: Fres Run

—— AwglHokd: 10/
MiFGalnlow Bhsten: 40 dB Radie Device: BTS

Ref 30.00 dBm

p_ = i
®VBW 3 MHz #Sweep 100 ms|

Channel Power Power Spectral Density

20.41 dBm 1/ 16.48 MHz -51.76 dBm Hz

Cantar Frag: 2 462000000 GH: dia Std; Frequency
—e- Trig Run
MiFGalnlow Bhsten: 40 dB

Hz T sp 7 MHZ}
#Res BW 1 MHz H#VBW 3 MHz 00 ms e
Channel Power Power Spectral Density

14.69 dBm 1 16.43 MHz -57.46 dBm /Hz

Page 19 of 139

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332 _ http://www.tct-lab.com




I C I Report No.: TCT170221E008

802.11n (HT20) Modulation
Lowest channel

Agllem Spectrem &
T .
[ E : Frequency
¥ 00 Cantar Frag: 2412000000 GHz
Center Freq 2.412000000 GHz . e ik A
MiFGalnlow Bhsten: 40 dB

Ref 30.00 dBm

enter 2412GHz B "~ Span 35.26 MHZ|IHY
fRes BW 1 MHz #VBW 3 MHz #Sweep 100 ms

Channel Power Power Spectral Density

14.73 dBm 117.63 MHz 57.73 dBm Hz

Cantar Frag: 2437000000 GHz dia Std: Frequency
—e- Trig Run AvgiHold: 1001
MiFGalnlow Bhsten: 40 dB

Ref Offset 8.40 dB
Ref 20.00 dBm

#VBW 3 MHz

Channel Power Power Spectral Density

21.22 dBm /17.83 MHz -51.30 dBm Hz

Canzer Fraq: 2452000000 GH: : Frequency
Trig: Fres Run

MiFGalnlow Bhsten: 40 dB

Ref 30.00 dBm

Hz " Span3s. Bl
#Res BW 1 MHz H#VBW 3 MHz ep 100 ms| e
Channel Power Power Spectral Density

14.62 dBm 1 17.62 MHz -57.84 dBm Hz
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TCT

802.11n (HT40) Modulation

Lowest channel

Agllem Spectrem &

i . I
2.4 00 Cantar Frag: 2422000000 GHz

Center Freq 2.422000000 GHz Ton i AVl 100

MiFGalnlow Bhsten: 40 dB

enter 2422 GHz
#Res BW 1 MHz #VEBW 3 MHz
Channel Power

9.74 dBm /36.2 MHz

Report No.: TCT170221E008

Frequency

#Sweep 100 ms|

Power Spectral Density

-65.84 dBm /Hz

Centar Fraq: 2437000000 GHz
—e- Trig Run AvgiHold: 1001
MiFGalnlow Bhsten: 40 dB

0
Radi : Frequency

Radie Device: BTS

#VBW 3 MHz

Channel Power

20.75 dBm /36.34 MHz

Power Spectral Density

-54.85 dBm /Hz

Centar Frag: 2452000000 GHz Radia Std: No Frequency
Trig: Free Run AvglHold: 10110

it Gainlow | #Asten: 40 dB Radie Device: BTS

Ref 30.00 dBm

enter 2452 GHz B " Span72.32 MHz})
[#Res BW 1 MHz #VBW 3 MHz #Sweep 100 ms|
Channel Power Power Spectral Density

9.97 dBm /36.16 MHz -65.61 dBm /Hz
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TCT

Antenna 1.
802.11b Modulation

Report No.: TCT170221E008

Lowest channel

Aillent Spectiom Anatypes - Channel Powss
m

Center Freq 2.412000000 GHz

MiFGalnlow Bhsten: 40 dB

Ref 30,00 dBm

[
|
|
|
I
|
|

enter 2412GHz
Res BW 1 MHz

Channel Power

17.78 dBm 1 11.99 MHz

Canter Freq: 2437000000 GHx

iy

v Trige
#Arten: 40

Res BW 1 MHz
Channel Power

21.90 dBm /12.37 MHz

Cantar Fraq: 2412000000 GH:
Trig: Run

7] 10:24:08 AM My 011, 2016,
x Radis 5td: Nona Freguency

AwglHotd: 10110

Radis Device: BTS

#VBW 3 MHz

Power Spectral Density

-53.00 dBm /Hz

0 4056
Radia 5td: Nons

Run

48

AvgiHold: 1001
Radie Device: BTS

—t—
#VBW 3 MHz #Sweep 100 ms|
Power Spectral Density

-49.03 dBm /Hz

Aillent Spectiom Anatypes - Channel Powss
m

Center Freq 2.462000000 GHz

Ref Offse dB
Ref 30,00 dBm

enter 2462 GHz
Res BW 1 MHz
Channel Power

18.12 dBm /12.04 MHz

Hotline: 400-6611-140

Tel: 86-755-27673339

24 M 31, 018

10 E A3
q: 2. Radis 5td: Nona Freguency
Fun

48

GHz
AwglHold: 10110
Radie Device: BTS

Sp - |
#VBW 3 MHz #Sweep 100 ms

Power Spectral Density

-52.69 dBm Hz
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TCT

802.11g Modulation

Hotline: 400-6611-140

Lowest channel

il Spectiem A
m

Center Freq 2.412000000 GHz
MiFGalnlow Bhsten: 40 dB

0 T
Canter Freq: 2412000000 GHx Radi
Trig: Run AwglHold: 10110

Ref 30,00 dBm

enter 2412 GHz
Res BW 1 MHz H#VBW 3 MHz
Channel Power

15.59 dBm 1 16.43 MHz

Power Spectral Density

-56.57 dBm Hz

Middle channel

Canter Freq: 2437000000 GHx
—e- Trig Run AvgiHold: 1001
MiFGalnlow Bhsten: 40 dB

H#VBW 3 MHz
Channel Power

21.75 dBm / 16.64 MHz

Power Spectral Density

-50.46 dBm Hz

Report No.: TCT170221E008

24 M 31, 018

: Hone Frequency

Radie Device: BTS

Cenzar Fraq: 2462000000 GHz
Trig: Run AwglHold: 10110

" gasten: 40 48

enter 2462 GHz
Res BW 1 MHz H#VBW 3 MHz
Channel Power

16.08 dBm 1/ 16.45 MHz

Power Spectral Density

-56.08 dBm /Hz

Tel: 86-755-27673339

Span 3
#Sweep 100 ms|

Fax: 86-755-27673332

WH:

Page 23 of 139
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I C I Report No.: TCT170221E008

802.11n (HT20) Modulation
Lowest channel

Agllem Spectrem &
i . I
2.4 00 GHz Cantar Frag: 2412000000 GHz
Center Freq 2.412000000 GH. - ik A
-Galn:low Bhsten: 40 dB Radie Davice: BTS

I 4 Mar 01, 015
Radic 5td: Nona Freguency

Ref 30,00 dBm

enter 2412GHz
Res BW 1 MHz HVBW 3 MHz

Channel Power Power Spectral Density

15.47 dBm 117.62 MHz -56.99 dBm /Hz

Middle channel

I 082411 P
Cantar Fraq: 2437000000 GH2 Radis Std;
—e- Trig Run AvgiHold: 1001
MiFGalnlow Bhsten: 40 dB Radie Device: BTS

dB
Ref 20.00 dBm

#VBW 3 MHz

Channel Power Power Spectral Density

21.69 dBm /17.78 MHz -50.81 dBm Hz

Cenzar Fraq: 2462000000 GHz
Trig: Run AwglHold: 10110

MiFGalnlow Bhsten: 40 dB

Ref 30,00 dBm

enter 2462GHz i B ~ Span 35.3 MHzjj
Res BW 1 MHz HVBW 3 MHz 0 ms|

Channel Power Power Spectral Density

15.97 dBm 1 17.65 MHz -56.50 dBm /Hz
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I C I Report No.: TCT170221E008

802.11n (HT40) Modulation
Lowest channel

Agllem Spectrem &
i . I
2.4 00 GHz Cantar Frag: 2 422000000 GHz
Center Freq 2.422000000 GH. e i AVl 100
MiFGalnlow Bhsten: 40 dB Radie Device: BTS

141 15,45 AM M 31, 018
Radis 5td: Nona Freguency

enter 2422 GHz
Res BW 1 MHz HVBW 3 MHz

Channel Power Power Spectral Density

9.86 dBm /36.16 MHz -65.72 dBm Hz

Middle channel

Canter Freq: 2437000000 GHx
—e- Trig Run AvgiHold: 1001
MiFGalnlow Bhsten: 40 dB

Ref 30.00 dBm

#VBW 3 MHz

Channel Power Power Spectral Density

21.34 dBm /36.27 MHz -54.25 dBm Hz

Cenzer Fraq: 2452000000 GH:
Trig: Run

MiFGalnlow Bhsten: 40 dB

enter 2452GHz i
Res BW 1 MHz HVBW 3 MHz

Channel Power Power Spectral Density

10.25 dBm /36.15 MHz -65.33 dBm /Hz
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TCT

Antenna 2:
802.11b Modulation

Report No.: TCT170221E008

Lowest channel

Aillent Spectiom Anatypes - Channel Powss
m

Center Freq 2.412000000 GHz

I Galnlow

Ref 30.00 dBm

|
|
i
|
i
t
|

enter 2412GHz
[#Res BW 1 MHz

Channel Power

17.07 dBm /12.08 MHz

* sasten: 40 48

Cantar Fraq: 2412000000 GHx Frequency
Trig: Fres Run AvglHold: 10110

#VBW 3 MHz

Power Spectral Density

-53.75dBm Hz

[#Res BW 1 MHz

Channel Power

21.71 dBm /12,5 MHz

e Trige
#Arten: 40 dB

I 41

Radis 5td: Nona Freguency

Centar Fraq: 2437000000 GHz
iy Run AvgiHold: 1001
Radie Device: BTS

H#VBW 3 MHz
Power Spectral Density

-49.25 dBm /Hz

Aillent Spectiom Anatypes - Channel Powss
m

Center Freq 2.462000000 GHz

I Galnlow

Ref Offset 8.40 dB
Ref 30,00 dBm

[#Res BW 1 MHz

Channel Power

15.92 dBm /12.01 MHz

e Trig
#Arten: 40 dB

n CEED
q: 2 GHz Radis Std: Nona Frequency
Fun AvglHold: 10110

Radis Device: BTS

Span 24,
#VBW 3 MHz #Sweep 100 ms|

Power Spectral Density

-54.88 dBm /Hz

Hotline: 400-6611-140

Tel: 86-755-27673339
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802.11g Modulation

Hotline: 400-6611-140

Lowest channel

il Spectiem A
m

Center Froq 2.412000000 GHz

Center Freq: 2412000000 GH:
—e- Trig Run
MiFGalnlow Bhsten: 40 dB

3
AvgiHold: 1010

enter 2412GHz
WRes BW 1 MHz #VBW 3 MHz

Channel Power

13.99 dBm 1 16.45 MHz

Report No.: TCT170221E008

Frequency

Radie Device: BTS

" Span 32,9 WHz|/ P

#Sweep 100 ms|

Power Spectral Density

-58.17 dBm Hz

Centar Fraq: 2437000000 GHz
—e- Trig Run AvgiHold: 1001
MiFGalnlow Bhsten: 40 dB

H#VBW 3 MHz
Channel Power

21.62 dBm /16.68 MHz

Power Spectral Density

-50.60 dBm /Hz

]
Radio 5td: Frequency

Radie Device: BTS

Canter Freq: 2 462000000 GHx
—e- Trig Run AvgiHold: 1010
MiFGalnlow Bhsten: 40 dB

Ref 30.00 dBm

Hz
#Res BW 1 MHz #VBW 3 MHz
Channel Power

13.90 dBm 1 16.44 MHz

[
Radio 5td: Frequency

Radie Device: BTS

3 ke
ep 100 ms

Power Spectral Density

-58.25 dBm /Hz

Tel: 86-755-27673339

Fax: 86-755-27673332
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802.11n (HT20) Modulation

il Spectiem A
m

Center Froq 2.412000000 GHz

Report No.: TCT170221E008

Lowest channel

O 4440 P8

Canter Fraq: 2412000000 GHz Radis S1d: Frequency
Trig: Fres Run AvglHold: 10110

it Gainlow | #Asten: 40 dB Radie Device: BTS

Ref 30.00 dBm

enter 2412GHz

[#Res BW 1 MHz

Channel Power

13.79 dBm 117.63 MHz

H#VBW 3 MHz
Power Spectral Density

-58.68 dBm /Hz

Canter Fraq: 2437000000 GHx Frequency
Trig: Frae Run AvglHold: 10/

MiFGalnlow Bhsten: 40 dB

Radie Device: BTS

dB
Ref 20.00 dBm

#VBW 3 MHz

Channel Power

21.55 dBm /17.82 MHz

Power Spectral Density

-50.96 dBm /Hz

Cantar Fraq: 2 462000000 GHx Frequency
Trigr Run AwglHold: 10110

it Gainlow | #Asten: 40 dB Radie Device: BTS

Hz sp . E |auie
lRes BW 1 MHz HVBW 3 MHz #Sweep 100 ms

Channel Power

13.70 dBm 117.63 MHz

Power Spectral Density

-58.76 dBm Hz
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TCT

802.11n (HT40) Modulation

Lowest channel

il Spectiem A
m

Center Froq 2.422000000 GHz

Centar Freq: 2422000000 GH:
—e- Trig Run
MiFGalnlow Bhsten: 40 dB

3
AvgiHold: 1010

|
|
|
|
|
r
|
|

enter 2422 GHz
#Res BW 1 MHz #VEBW 3 MHz
Channel Power

9.57 dBm /36.21 MHz

Report No.: TCT170221E008

T
Radi 3 Frequency

Radie Device: BTS

Span 7241 MHZ|I Y
#Sweep 100 ms|

Power Spectral Density

-66.01 dBm /Hz

Centar Fraq: 2437000000 GHz
—e- Trig Run AvgiHold: 1001
MiFGalnlow Bhsten: 40 dB

0l;
Radi 3 Frequency

Radie Device: BTS

#VBW 3 MHz

Channel Power

21.18 dBm /36.28 MHz

Power Spectral Density

-54.41 dBm Hz

n T
Centar Frag: 2452000000 GHz Radia Std: Frequency
Trig: Free Run AvglHold: 10110

it Gainlow | #Asten: 40 dB Radie Device: BTS

Ref 30.00 dBm

Res BW 1 MHz #VBW 3 MHz

Channel Power Power Spectral Density

9.79 dBm /36.14 MHz -65.79 dBm Hz
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I C I Report No.: TCT170221E008

6.3. Emission Bandwidth

6.3.1. Test Specification

FCC Part15 C Section 15.247 (a)(2)/RSS-GEN, 6.6;

Test Requirement: RSS-247, 5.2(1)

Test Method: KDB558074

Limit: >500kHz

Test Setup: WY L _9 )
Spectrum Analyzer EUT

Test Mode: Transmitting mode with modulation

1. The testing follows FCC KDB Publication No. 558074
DTS D01 Meas. Guidance v03r05.

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

3. Make the measurement with the spectrum analyzer's

Test Procedure: 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. Set the spectrum to test 99%OBW.

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

Test Result: PASS

6.3.2. Test Instruments

RF Test Room
Equipment Manufacturer Model Serial Number | Calibration Due
Spectrum Analyzer Agilent N9020A MY49100060 Sep. 12, 2016
RF cable TCT RE-06 N/A Sep. 12, 2016
Antenna Connector TCT RFC-01 N/A Sep. 12, 2016

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

6.3.3. Test data

Antenna O:

Report No.: TCT170221E008

Test channel

6dB Emission Bandwidth (MHz)

802.11b 802.11g 802.11n(H20) | 802.11n(H40)
Lowest 7.07 16.52 17.54 36.47
Middle 7.55 15.73 17.02 36.40
Highest 7.09 16.35 17.58 36.41
Limit: >500k
Test Result: PASS
Antenna 1.
Test channel 6dB Emission Bandwidth (MHz)
802.11b 802.11g 802.11n(H20) | 802.11n(H40)
Lowest 7.04 16.47 17.59 36.33
Middle 7.10 16.52 17.54 36.39
Highest 7.05 16.47 17.63 36.35
Limit: >500k
Test Result: PASS
Antenna 2:
Test channel 6dB Emission Bandwidth (MHz)
802.11b 802.11g 802.11n(H20) | 802.11n(H40)
Lowest 7.09 16.32 17.69 36.54
Middle 7.06 16.42 17.65 35.67
Highest 7.56 16.51 17.61 36.39
Limit: >500k
Test Result: PASS

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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Antenna O:

Report No.: TCT170221E008

Test channel

99% Emission Bandwidth (MHZz)

802.11b 802.11g 802.11n(H20) | 802.11n(H40)
Lowest 12.01 16.44 17.63 36.20
Middle 12.73 16.48 17.83 36.34
Highest 12.02 16.43 17.62 36.16
Limit: >500k
Test Result: PASS
Antenna 1:
Test channel 99% Emission Bandwidth (MHz)
802.11b 802.11g 802.11n(H20) | 802.11n(H40)
Lowest 11.99 16.43 17.62 36.16
Middle 12.37 16.64 17.79 36.27
Highest 12.04 16.45 17.65 36.15
Limit: >500k
Test Result: PASS
Antenna 2:
Test channel 99% Emission Bandwidth (MHz)
802.11b 802.11g 802.11n(H20) | 802.11n(H40)
Lowest 12.08 16.45 17.63 36.21
Middle 12.50 16.68 17.82 36.28
Highest 12.01 16.44 17.63 36.14
Limit: >500k
Test Result: PASS

Test plots as follows:

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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TCT

Antenna O:
802.11b Modulation

Report No.: TCT170221E008

Lowest channel

llesit Spectsem Anatyrer - Decupied W
po P
m

Center Freg 2.412000000 GHz

I Galnlow

Ref Offset 8.40 dB
Ref 30,00 dBm

apeniab AL

enter 2412 GHz
[#Res BW 100 kHz

Occupied Bandwidth

* sasten: 40 48

Cantar Fraq: 2412000000 GH:
Trig: Fi un AwglHold: 10110

#VBW 300 kHz

Total Power

008 MHz

Transmit Freq Error
x dB Bandwidth

31.585 kHz
7.074 MHz

OBW Power
xdB

Frequency

A ene sl

CF Step|
 Span 40 MHz{IHy iy
L 1
Sweep 4.267 ms,

24.3 dBm

99.00 %
-6.00 dB

Occupied Bandwidth

+~ Trig-Free Run
#Arten: 40 dB

Canter Fraq: 2437000000 GHx
AwglHokd: 10/

#VBW 300 kHz

Total Power

728 MHz

Transmit Freq Error
x dB Bandwidth

50.057 kHz
7.548 MHz

OBW Power
xdB

T4, 44,37 P8

Radis 5td: Nona Freguency

Radie Device: BTS

p MHz |Aute
Sweep 4.267 ms|

27.9 dBm

99.00 %
-6.00 dB

Agllent Spectium Analyzer - Dccupied IW
-

[
Center Freq 2462000000 GHz

.
AFGainiLow

Ref Offset 842
Ref 30.00 dBm

iy oy s

Center 2462 GHz
#Res BW 100 kHz

Occupied Bandwidth

= Trig:Fres Run

u AwgHotd: 10110
#Azten: 40 dB

#VBW 300 kHz

Total Power

021 MHz

Transmit Freq Error

x dB Bandwidth

Hotline: 400-6611-140

68.883 kHz
7.089 MHz

Tel: 86-755-27673339

OBW Power
x dB

Fax:

86-755-27673332

5554 A Mar 01, 2016
Radis Std: Neme

Radie Device: BTS

T

24.0 dBm

99.00 %
-6.00 dB

Page 33 of 139

http://www.tct-lab.com




TCT

802.11g Modulation

llesit Spectsem Anatyrer - Decupied W
po P
m

Center Freq 2.412000000 GHz

Occupied Bandwidth

Report No.: TCT170221E008

Lowest channel

n R
Centar Fraq: 2412000000 GHz Radia Std: None Frequency
¥ Trig- Fras Run AvglHold: 10110

#Arten: 40 dB Radie Device: BTS

#VBW 300 kHz

Total Power 20.4 dBm

16.444 MHz

Transmit Freq Error
x dB Bandwidth

10.725 kHz
16.52 MHz xdB

OBW Power 99.00 %

-6.00 dB

Ref 30.00 dBm

nter 2437 GHz
[#Res BW 100 kHz

Occupied Bandwidth

16.480 MHz
£.380 kHz
15.73 MHz xdB

Transmit Freq Error
x dB Bandwidth

oz Fiadie Std: Nere Frequency
AvglHid: 1010

Radie Device: BTS

| .

e T
' L

{

sl |
R
L {

 Span 40 MHz{IHy

#VBW 300 kHz Sweep 4.267 ms)

Total Power 24.5 dBm

OBW Power 99.00 %

-6.00 dB

llesit Spectsem Anatyrer - Decupied W
po P
m

Center Freq 2.462000000 GHz

I Galnlow

Ref Offset 8.40 dB
Ref 30,00 dBm

Cantar Fraq: 2 462000000 GHx Frequency
= Trig:Free Run AwglHold: 10110
#Arten: 40 dB

AR

enter 2462 GHz
[#Res BW 100 kHz

Occupied Bandwidth

#VBW 300 kHz

Total Power

16.434 MHz

Transmit Freq Error
x dB Bandwidth

17.449 kHz
16.35 MHz xdB

OBW Power

Hotline: 400-6611-140

Tel: 86-755-27673339
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I C I Report No.: TCT170221E008

802.11n (HT20) Modulation
Lowest channel

Agllen Spectrem Analyres - Dccupied W
i . I
3 2.4 00 Cantar Frag: 2412000000 GHz
Conter Frag 24120000 iz +~ Trig-Free Run AvgiHold: 1010

BAsten: 40 dB Radie Device: BTS

3P Jan 20

o
Radia Std: Nona Frequency

Ref Offset 840 di
Ref 30.00 dBm

#VBW 300 kHz
Occupied Bandwidth Total Power 20.4 dBm
17.630 MHz
Transmit Freq Error 4 0 kHz OBW Power 99.00 %
x dB Bandwidth .54 MHz xdB -6.00 dB

Radis 5td: Nona Freguency

GHz
AwglHold: 10110

Radie Device: BTS

W\
r \du.\‘."v'%.-',h‘}"-w-'! waidl

CF Step|

f— I S— 1] o | I N SN S— =T MHz|

nter 2437 GHz Span 40 MHz Ty Man
WRes BW 100 kHz #VBW 300 kHz Sweep 4.267 ms

Occupied Bandwidth Total Power 27.0 dBm
17.829 MHz

Transmit Freq Error 24.194 kHz OBW Power 29,00 %

x dB Bandwidth 17.02 MHz xdB -6.00 dB

Agllen Spectrem Analyres - Dccupied W

L I D3-17,32 P4 a2, 0

' C¥TT s 3 Frequency
3 ¥ 00 Cantar Frag: 2462000000 GHz Radie 51d: No

Center Freq 2.462000000 GHz e vk 10190

MiFGalnlow Bhsten: 40 dB Radie Device: BTS

Ref Offset 8.40 dB
Ref 30,00 dBm

enter 2462 GHz
[#Res BW 100 kHz #VBW 300 kHz
Occupied Bandwidth Total Power
17.623 MHz
Transmit Freq Error 4,241 kHz OBW Power
x dB Bandwidth 17.58 MHz xdB
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802.11n (HT40) Modulation

Lowest channel

Centar Fraq: 2422000000 GHz
o Trig un AwglHold
FGaln:L mw Bhsten: 40 dB

ter Hz

es BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
36.198 MHz
14.130 kHz

36.47 MHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

Frequency

: 9010

15.3 dBm

99.00 %
-6.00 dB

Report No.: TCT170221E008

Middle chan

Cat A3TO00000 GHx

s un AvglHold:
#Arten: B

%.

enter 2437 GHz
[#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
36.337 MHz

22.158 kHz
.40 MHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

nel

7 03
Radia t Frequency
: 9010

Radie Device: BTS

" Span 80 MHz{fITY
Sweep & ms

26.4 dBm

99.00 %
-6.00 dB

Canter Freq: 2 452000000 GHx
—_— T un AwglHold
FGaln:L mw Bhsten: 40 dB

#VBW 300 kHz

Occupied Bandwidth Total Power
36.158 MHz

41.133 kHz
36.41 MHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

052056

Radio 51d; Frequency

: 9010

Radie Device: BTS

15.6 dBm

99.00 %
-6.00 dB

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

86-755-27673332
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Antenna 1.
802.11b Modulation

Report No.: TCT170221E008

Lowest channel

Cantar Fraq: 2412000000 GH:
Trig: Fi un AwglHold: 10110

I Galnlow BAsten:

Ref Offset 8.40 dB
Ref 30,00 dBm

T s nd

enter 2412 GHz

Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
11.991 MHz
18.861 kHz OBW Power

xdB

Transmit Freq Error
x dB Bandwidth

o

Frequency

Sweep 4.267 ms)

24.2 dBm

99.00 %
-6.00 dB

Middle channel

il Spectiom Analypes - Decupied IW
m

Center Freq 2.437000000 GHz

sinlow  PAtten: 40 dB

Ref Offset 8. B
Ref 30.00 dBm

#VBW 300 kHz

Occupied Bandwidth Total Power
12.366 MHz

27.024 kHz
MHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

Canter Freq: 2437000000 GHx
Trig: Free Run AvgiHold: 1001

CICE
Radis 5td: Nona Freguency

Radie Device: BTS

28.4 dBm

99.00 %
-6.00 dB

il Spectiom Analypes - Decupied IW
m

[ y 2.46 00 GHz 42462000000 GHz
Center Freq 2.462000000 GH. i 5 Rvaliatd: 100

enter 2462 GHz

Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
2.040 MHz

41.270 kHz
7.049 MHz

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

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

Fax:

Radia Std: None Frequency

Radie Device:

Span 40 MHz
Sweep 4.267 ms)

24.6 dBm

99.00 %
-6.00 dB
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802.11g Modulation

Report No.: TCT170221E008

Lowest channel

Agllen Spetvem Analyres - Dccupied W
o L I 14 M D1, 2018 o
3 2.4 00 GHz Cantar Frag: 2412000000 GHz Radie 5td: Nons ency
Center Freq 2.412000000 GH. - G AVl 100
aln:Low BAsten: 40 dB Radie Device: BTS

Ref Offset 8. B
Ref 30,00 dBm

#VBW 300 kHz W‘!E::: 4.267 m-;
Occupied Bandwidth Total Power 21.2 dBm
16.429 MHz
Transmit Freq Error 16.174 kHz OBW Power 99.00 %
x dB Bandwidth 16.47 MHz x dB -6.00 dB

i stan, TEm

Middle channel

il Spectiom Analypes - Decupied IW
m

[

o
He Radis 5td: Nona Freguency

o
AwglHold: 10110
Radie Device: BTS

i e v, o,

\

| ‘W.‘.‘u‘, el

Res BW 100 kHz #VBW 300 kHz
Occupied Bandwidth Total Power 27.4 dBm
16.638 MHz

Transmit Freq Error 4.971 kHz OBW Power 99.00 %
x dB Bandwidth 16.52 MHz xdB -6.00 dB

Highest channel

il Spectiom Analypes - Decupied IW
L

10:4; M 1,

er Freq 2.462000000 GHz 5;"'"F'01=?m Radie Std: Nore Frequency
I3

GHz
== ' Run AvgiHold: 1010
MiFGalnlow Bhsten: 40 dB Radie Device: BTS

Ref Offset 8.40 dB
Ref 30,00 dBm

R v
r
¥

enter 2. EHZ
Res BW 100 kHz

N Span Z]
®VBW 300 kHz Sweep 4.267 ms)
Occupied Bandwidth Total Power
16.452 MHz

Transmit Freq Error 24.217 kHz OBW Power
x dB Bandwidth 16.47 MHz xdB

i stan, TEm
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802.11n (HT20) Modulation
Lowest channel

Agllen Spetvem Analyres - Dccupied W
i . I
3 2.4 00 GHz Cantar Frag: 2412000000 GHz
Center Freq 2.412000000 GH. Bl e AVl 100
aln:Low BAsten: 40 dB Radie Device: BTS

10:511 30 AM My 011, 2016,
Radis 5td: Nona Freguency

Ref Offset 8. B
Ref 30,00 dBm

#VBW 300 kHz

Occupied Bandwidth Total Power
17.617 MHz

Transmit Freq Error 15.062 kHz OBW Power
x dB Bandwidth .58 MHz xdB

i stan, TEm

. o
GHz Radis 5td: Nona Freguency

AwglHotd: 10110

Radis Device: BTS

(o W i

¥

" Span40 MHz
Res BW 100 kHz ®VBW 300 kHz Sweep 4.267 ms)

Occupied Bandwidth Total Power 27.4 dBm
17.788 MHz

Transmit Freq Error 11.647 kHz OBW Power 99.00 %

x dB Bandwidth 17.54 MHz x dB -6.00 dB

1057511 A3 D1
Cantar Fraq: 2462000000 GHz Radie Std: None Frequency
== Trig-Fras Run AwglHotd: 10110

-Galn:low BAsten: 40 dB Radie Device: BTS

Ref Offset 8.40 dB
Ref 30,00 dBm

e
[

enter 2. EHZ
Res BW 100 kHz #VBW 300 kHz

Occupled Bandwidth Total Power
17.650 MHz

Transmit Freq Error 31.140 kHz OBW Power

x dB Bandwidth 17.63 MHz xdB

i stan, TEm
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TCT

Report No.: TCT170221E008

802.11n (HT40) Modulation

Hotline: 400-6611-140

Lowest channel

Agllent Sprctrum Analypes - Dccupied IW
T I
3 2.4 00 GHz Cantar Fraq: 2422000000 GHz
Center Freq 2.422000000 GH. e Rvaliatd: 100

BAsten: 40 dB Radie Device: BTS

181 L5 49 AM M 131, 2018
Radis 5td: Nona Freguency

Ref Offset 8. B
Ref 30,00 dBm

2GHz
0 kHz #VBW 300 kHz
Occupied Bandwidth Total Power 15.4 dBm
6.159 MHz
Transmit Freq Error 5684 kHz OBW Power 99.00 %
x dB Bandwidth xdB -6.00 dB

i stan, TEm

7 0
GHz Radia Std: Nona Frequency
AwglHold: 10110

Radie Device: BTS

Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 27.0 dBm
36.273 MHz

Transmit Freq Error -2.909 kHz OBW Power 99.00 %

x dB Bandwidth MHz xdB -6.00 dB

Highest channel

Agllen Spectrom Anatyrer - Decupied AW

D ¢ 1072040 AM M (1], Fra
] 2.4 00 GHz Centar Fraq; 2452000000 GHz Radia Std: None ency

o g R e e Trig:Free Run AvglHold: 10110

MEGaintow  BAtten: 40 4B Radis Device: BTS

Ref Offset 8.40 dB
Ref 30,00 dBm

#VBW 300 kHz

Occupled Bandwidth Total Power
6.145 MHz

Transmit Freq Error 64,275 kHz OBW Power

x dB Bandwidth 35 MHz xdB

i stan, TEm
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Antenna 2:
802.11b Modulation

Lowest channel

llesit Spectsem Anatyrer - Decupied W
po P
m

Center Freg 2.412000000 GHz Cantar Fraq: 2412000000 GH:
Trig: Fi un

T ) Frequency
—-— AvgiHold: 1010
MiFGalnlow Bhsten: 40 dB

Ref Offset 8.40 dB
Ref 30,00 dBm

. W#J;..»-»“"AL‘H

CF Step|

| - I SE——| ] Bl 1 M S— == MHz

enter 2.412 GHz Span 40 MHzJIHy Man|
[#Res BW 100 kHz ®VBW 300 kHz Sweep 4.267 ms)

Occupied Bandwidth Total Power 23.5 dBm
2.078 MHz

Transmit Freq Error 8.231 kHz OBW Power 99,00 %

x dB Bandwidth 7.085 MHz xdB -6.00 dB

7444 PR i

Centar Frag: 2437000000 GHz Radia Std: None Frequency

+~ Trig-Free Run AvglHold>10/10
#Arten: 40 dB Radie Device: BTS

el
wihed

p MHz |Aute
#VBW 300 kHz Sweep 4.267 ms|

Occupied Bandwidth Total Power 28.2 dBm
12.495 MHz

Transmit Freq Error 43.514 kHz OBW Power 29,00 %

x dB Bandwidth MHz xdB -6.00 dB

llesit Spectsem Anatyrer - Decupied W
po P
m

Radie 5 Frequency

Center Freq 2.462000000 GHz Cants ﬂ"zm GH

x
—e— TrigF AvgiHold: 1010
MiFGalnlow Bhsten: Radie Device:

Weanpebiietmtipsdesoit 4|

CF Step
- —— S — 4000000 Mz,

nter 2462 GHz Span 40 MHz |y Man
[#Res BW 100 kHz ®VBW 300 kHz Sweep 4.267 ms)

Occupied Bandwidth Total Power 22.4 dBm
2.011 MHz

Transmit Freq Error 12.538 kHz OBW Power 99.00 %

x dB Bandwidth 7.564 MHz xdB -6.00 dB
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802.11g Modulation

Report No.: TCT170221E008

Lowest channel

Aillent Spectiom Anatypes - Decupied IW

Center Fre,

enter 2.
fRes BW 10

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

0 kHz

3245 P,

Radis Std: Nora Freguency

Cantar Fraq: 2412000000 GH:
= Trig:Free Run AwglHold: 10110

#Arten: 40 dB

2412000000 GHz
Radie Device: BTS

#VBW 300 kHz
Total Power 19.6 dBm
16.450 MHz
7.753 kHz
16.32 MHz

OBW Power
xdB

99.00 %
-6.00 dB

nter 2.

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

er 2437 GHZ
[#Res BW 100 kHz

Frequency

GHz
AwglHold: 10110

Radia 5td: None

Radie Device: BTS

T

CF st
e

Span 40 MHz |y

#VBW 300 kHz Sweep 4.267 ms)

Total Power 27.3 dBm

16.675 MHz
12.950 kHz
16.42 MHz

OBW Power
xdB

99.00 %
-6.00 dB

llesit Spectsem Anatyrer - Decupied W
po P
m

Center Fre

E]
- BEEEEEE

#Res

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

462 GHz
BW 100 kHz

Cantar Fraq: 2 462000000 GHx Frequency
= Trig:Free Run AwglHold: 10110
#Arten: 40 dB

2462000000 GHz

I Galnlow

Ref Offset 8.40 dB
Ref 30,00 dBm

#VBW 300 kHz
Total Power
16.438 MHz
18.021 kHz
16.51 MHz

OBW Power
xdB

Hotline: 400-6611-140  Tel:
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802.11n (HT20) Modulation

Report No.: TCT170221E008

Lowest channel

Aillent Spectiom Anatypes - Decupied IW

Center Freq 2.412000000 GHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

0243 457 P

Radis 5td: Nona Freguency

Cantar Fraq: 2412000000 GH:
= Trig:Free Run AwglHold: 10110

#Arten: 40 dB Radie Device: BTS

#VBW 300 kHz
Total Power 19.4 dBm
17.633 MHz
11.258 kHz OBW Power
17.68 MHz xdB

99.00 %
-6.00 dB

nter 2,
[#Res BW 100 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

7GHz

Frequency

GHz
AwglHold: 10110

Radia 5td: Nons

Radie Device: BTS

 Span 40 MHz{IHy

#VBW 300 kHz Sweep 4.267 ms)

Total Power 27.1 dBm

17.821 MHz
15.897 kHz OBW Power
17.65 MHz xdB

99.00 %
-6.00 dB

llesit Spectsem Anatyrer - Decupied W
po P
m

Center Freq 2.462000000 GHz

g e

&
3. 2
g

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

462 GHz
[#Res BW 100 kHz

Cantar Fraq: 2462000000 GHz Radia 5t: Nona Freguency

GH:
= Trig:Free Run AwglHold: 10110

it Gainlow | #Asten: 40 dB Radie Device: BTS

Ref Offset 8.40 dB
Ref 30,00 dBm

#VBW 300 kHz
Total Power
17.627 MHz
9.363 kHz OBW Power
17.61 MHz xdB

Hotline: 400-6611-140

Tel: 86-755-27673339
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802.11n (HT40) Modulation
Lowest channel

Agllen Spectrem Analyres - Dccupied W
i . I
3 2.4 00 Cantar Frag: 2422000000 GHz
Center Freq 2.422000000 GHz Bl e Rvaliatd: 100

BAsten: 40 dB Radie Device: BTS

4 P g

o
Radia Std: Nona Frequency

#VBW 300 kHz

Occupied Bandwidth Total Power
36.206 MHz

Transmit Freq Error 15.118 kHz OBW Power

x dB Bandwidth MHz xdB

. u
GHz Radis 5td: Nona Freguency
AwglHotd: 10110

Radie Device: BTS

|
|
!
i
%
!
|
|
|

CF Step|
f— NN S— - 1] o | I N SN S— =T MHz|

nter 2437 GHz Span 80 MHz{F¥RFY Man
WRes BW 100 kHz #VBW 300 kHz Sweep 8ms

Occupied Bandwidth Total Power 26.9 dBm
36.281 MHz

Transmit Freq Error 511 Hz OBW Power 99.00 %

x dB Bandwidth 67 MHz xdB -6.00 dB

llesit Spectsem Anatyrer - Decupied W
po P
m

[ 2 : ) Frequency
3 ¥ 00 Cantar Frag: 2452000000 GHz

Conter Frag 2422000008 GHz o Trig-Fres Run AglHold: 1010

MiFGalnlow Bhsten: 40 dB

Ref Offset 8.40 dB
Ref 30,00 dBm

enter 2452 GHz
[#Res BW 100 kHz #VBW 300 kHz
Occupled Bandwidth Total Power
135 MHz
Transmit Freq Error 30.266 kHz OBW Power
x dB Bandwidth MHz xdB
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6.4. Power Spectral Density

6.5. Test Specification

Test Requirement: FCC Part15 C Section 15.247 (e)/RSS-247, 52(2)
Test Method: KDB558074, KDB662911

The Average power spectral density shall not be greater
Limit: than 8dBm in any 3kHz band at any time interval of

continuous transmission.

— oo‘ ] o ]

Test Setup: —
Spectrum Analyzer EUT
Test Mode: Transmitting mode with modulation

1. The testing follows Measurement Procedure 10.3
Method AVGPSD of FCC KDB Publication
No0.558074 D01 DTS Meas. Guidance v03r05

2. The RF output of EUT was connected to the spectrum
analyzer 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.

4. Make the measurement with the spectrum analyzer's
resolution bandwidth (RBW): 3 kHz < RBW < 100
kHz. Video bandwidth VBW = 3 x RBW. Set the span
to at least 1.5 times the OBW.

5. Detector = RMS, Sweep time = auto couple.

6. Employ trace averaging (RMS) mode over a minimum
of 100 traces. Use the peak marker function to
determine the maximum power level.

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

Test Result: PASS

Test Procedure:

6.5.1. Test Instruments

RF Test Room
Equipment Manufacturer Model Serial Number | Calibration Due
Spectrum Analyzer Agilent N9020A MY49100060 Sep. 12, 2016
RF cable TCT RE-06 N/A Sep. 12, 2016
Antenna Connector TCT RFC-01 N/A Sep. 12, 2016
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Report No.: TCT170221E008

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

international system unit (Sl).

6.5.2. Test data

Configuration IEEE 802.11b/ Antenna 0, Antenna 1, Antenna 2

AVG Power Spectral Density

Test channel (dBm/3kHz) Limit (dBm) Result
Ant0 | Ant1 Ant2 Total
Lowest -7.79 | -6.91 | -7.44 | -2.59 | 6.2dBm/3kHz PASS
Middle -3.77 | -3.31 | -4.37 | 0.98 | 6.2dBm/3kHz PASS
Highest -7.30 | -6.13 | -8.67 | -2.47 | 6.2dBm/3kHz PASS
Configuration IEEE 802.11g/ Antenna 0, Antenna 1, Antenna 2
AVG Power Spectral Density
Test channel (dBm/3kHz) Limit (dBm) Result
Ant0 | Ant1 Ant2 | Total
Lowest -13.97 | -13.11 | -15.53 | -9.32 | 6.2dBm/3kHz PASS
Middle -9.18 | -7.26 | -8.08 | -3.33 | 6.2dBm/3kHz PASS
Highest -14.49 | -12.85 | -15.88 | -9.46 | 6.2dBm/3kHz PASS
Configuration IEEE 802.11n (HT20)/ Antenna 0, Antenna 1, Antenna 2
AVG Power Spectral Density
Test channel (dBm/3kHz) Limit (dBm) Result
Ant0 | Ant1 Ant2 | Total
Lowest -14.68 | -14.20 | -16.55 | -10.26 | 6.2dBm/3kHz PASS
Middle -8.06 | -8.89 | -8.00 | -3.53 | 6.2dBm/3kHz PASS
Highest -14.83 | -13.40 | -13.10 | -8.94 | 6.2dBm/3kHz PASS
Configuration IEEE 802.11n (HT40)/ Antenna 0, Antenna 1, Antenna 2
AVG Power Spectral Density
Test channel (dBm/3kHz) Limit (dBm) Result
Ant0 | Ant1 Ant2 Total
Lowest -25.13 | -24.82 | -24.22 | -19.94 | 6.2dBm/3kHz PASS
Middle -14.19 | -13.63 | -13.47 | -8.98 | 6.2dBm/3kHz PASS
Highest -24.18 | -24.23 | -24.83 | -19.63 | 6.2dBm/3kHz PASS

Note: Gant =3dBi, Array Gain=10log(Nant/Nss)=4.8dBi

Directional Gain=Gant + Array Gain=7.8dBi, So limit=8-(7.8-6)=6.2dBm/3kHz

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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Test plots as follows:
Antenna O:
802.11b Modulation

Lowest channel

Aillent Spectiem Analyres - Swept SA

L ! -
. E = * Frequency
. y 00 Bavg Type: RMS
Center Freg 2.4120000 Hz e Run AwgHotd: 3100
IF
Ref Offset 8.49 d8
Ref 20.00 dBm

Center Freq
2412000000 GHzZ

Span 24.02 MHz
#VBW 10 KHz* Sweep 3.260 s (8001 pts

[ )

Middle channel

#avg Type: RMS
e Trig:Free Run AwgiHotd: 31100
#Aten: 40 d

Center Freq
2437000000 GHzZ

StartFreq
2424272000 GHz|

Stop Freq)
2440728000 GHz

Center 2.43700 GHz . Span 25.46 MHz
W 3.0 kHz #VBW 10 kHz* s (8001 pts

Highest channel

Agllent Specirem Analyzer - Swept 54
o kL -~

it 462 #avg Type: RMS
Center Freq 2.462000000 :w B e
IF Gain:Low #hrten: 40 A8

Ref Offset 5,49 dB Mk

Ref 20.00 dBm

Center Freq
2.462000000 GHz

——
StartFreq
2445979000 GHz

Stop Freq
2474021000 GHz|

CF Step!
2404200 MHz
 uto Man|

FreqOffset
D Hz|

Center 2.46200 GHz pan 24.04 MHz
#Res BW 3.0 kHz #VBW 10 kHz* ee 73 5 (8001 pts)
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802.11g Modulation

Lowest channel

il Spectiem A

Center Freq 2.412000000 GHz

Bivg Type: RMS = Frequency
T ey Trig: Fras Run AvgHold: 21100

IFGainclow #Arten: 40 di
B i Auto Tune
Ref Offset 8.49 d8

RAf 20,00 B =

Center Freq
| 2412000000 GHz

StartFreq
2306556000 GHZ

! !

Center 2.41200 GHz . Span 32.88 MHz
Res BW 3.0 kHz #VBW 10 kHz* Sweep 4477 s (3001 pts;

Middle channel

Frequency

Center Freq
| 2437000000 GHz

StartFreq
2420520000 GHz

Stop Freq)
2453480000 GHz

#VBW 10 kHz*

Agllem Spectrem &

m . .
Bhvg Type: RMS Frequency

—+— Trig:Fres Run AvgiHold: 21100

BAzten: 40 d

Center Freq 2.462000000 GHz
PR

Center Freq
| 2462000000 GHz

StartFreq
2445566000 GHz|

Stop Freq)
2478434000 GHz

Span 32.87 MHz
#VBW 10 KHz* Sweep 4.474 5 (8001 pts
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802.11n (HT20) Modulation

Lowest channel

Aillent Spectiem Analyres - Swept SA
L

Center Freq 2.412000000 GHz
¥
IF

Fivg Type: RMS Frequency
e Trig: Fras Run AovglHabd: 21100

Auto Tune
Ref Offset 8.49 dB

Ref 20.00 dBm 1 i _

Center Freq
| 2412000000 GHz

|
| StartFreq

er 2.41200 GHz ; Span 35.26 MHz
#VBW 10 kHz* Sweep 4.800 s (8001 pts

Middle channel

Wgllent Spectoem Anatyres - Swept 54
5 . J
. - - o : Frequency
d .43 00 Blvg Type: RMS
Conter Frog 2370000 G wt ~w- Trig: Fres Run HwglHold: 21100
IGGIH:L #Arten: 40 di

Auto Tune

Center Freq
| 2437000000 GHz

StartFreq
2419171000 GHz

Center 243700 GHz ; Span 35.66 MHz
Res BW 3.0 kHz #VBW 10 kHz* Sweep 4.854 s (3001 pts;

Highest channel

Aglle Spectrem Analyrer - Swept 5k
L .
r 5 AR = " Frequency
3 ¥ 00 Bivg Type: RMS
Center Freq 2.4620000! GHz [ T—— eaHont 21100
IF
Rof Offsst 6.43 dB8

Ref 20.00 dBm . r—

Center Freq
| 2462000000 GHz

|
| StartFreq

Center 246200 GHz ; Span 35.25 MHz
#VBW 10 kHz* Sweep 4.798 s (8001 pts

)
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802.11n (HT40) Modulation

Lowest channel

Aillent Spectiem Analyres - Swept SA
L

Center Freq 2.422000000 GHz
¥
IF

Bivg Type: RMS = - Frequency
—+— Trig:Fres Run AvgHold: 11100

Auto Tune
Ref Offset 8.49 dB

Ref 20.00 dBm . r—

Center Freq
| 2422000000 GHz

|
| StartFreq

er 242200 GHz
#VBW 10 kHz*

Bivg Type: RMS Frequency
AvgHold: 11100

Center Freq
| 2437000000 GHz

StartFreq
2400663000 GHz

Stop Freq)

Center 243700 GHz Span 72.67 MHz
Res BW 3.0 kHz #VBW 10 kHz* Sweep 0.803 s (3001 pts;

Highest channel

Aillent Spectiem Analyres - Swept SA
w0 h

z 3 - e - ~ Frequency
3 ¥ 00 Bivg Type: RMS
Center Freq 2.4520000! GHz [ T—— Meaont 100
IF

Rof Offsst 6.43 dB8
Ref 20.00 dBm ry _
Center Freq

| 2452000000 GHz

—|

| StartFreq

2415842000 GHz,

Span 72.32 MHz
#VBW 10 KHz* Sweep 0.844 5 (8001 pts

STATLS
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