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TEST REPORT

Test Report No. : GTSR17030003 “[’)'Z:el(;j:je?
Equipment under Test : Electric skateboard
Model /Type : H2(Remote control)
Listed Models : H1(Remote control)
Applicant : Zhejiang Topso Technology Co., Ltd.
Address 4th Floor, Building 6, N0.368 Jinpeng Street, Sandun Town,

West Lake District,Hangzhou City, Zhejiang Province, China.

Manufacturer : Zhejiang Topso Technology Co., Ltd.

4th Floor, Building 6, N0.368 Jinpeng Street, Sandun Town,

Address West Lake District,Hangzhou City, Zhejiang Province, China.

Test Result: PASS

The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the test
laboratory.
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1. TEST STANDARDS

The tests were performed according to following standards:

FCC Rules Part 15.249: Operation within the bands 902 - 928 MHz, 2400 - 2483.5 MHz, 5725 - 5875 MHz,

and 24.0 - 24.25 GHz.
ANSI C63.10-2013: American National Standard for Testing Unlicensed Wireless Devices
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2. SUMMARY

2.1. General Remarks

Date of receipt of test sample Mar. 05, 2017
Testing commenced on Mar. 05, 2017
Testing concluded on Mar. 16, 2017

2.2. Product Description

Page 5 of 30

Name of EUT Electric skateboard

Trade Mark /

Model Number H2(Remote control)

List Model H1(Remote control)

FCCID 2ALD9-H2

Antenna Type Internal antenna

Operation frequency From 2402MHz to 2480MHz
Modulation Type GFSK

Antenna gain -1.2dBi

2.3. Equipment Under Test
Power supply system utilised

Power supply voltage

0| 230V /50 Hz

©)

120V / 60Hz

0|12V DC

©)

24V DC

@ | Other (specified in blank below)

DC 3.7V

2.4. Short description of the Equipment under Test (EUT)

This is a Electric skateboard.

For more details, refer to the user’'s manual of the EUT.
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2.5. EUT operation mode

There are 40 channels provided to the EUT. Channel 00/19/39 was selected to test.

Channel Frequency(MHz) Channel Frequency(MHz)
0 2402 20 2442
1 2404 21 2444
2 2406 22 2446
3 2408 23 2448
4 2410 24 2450
5 2412 25 2452
6 2414 26 2454
7 2416 27 2456
8 2418 28 2458
9 2420 29 2460
10 2422 30 2462
11 2424 31 2464
12 2426 32 2466
13 2428 33 2468
14 2430 34 2470
15 2432 35 2472
16 2434 36 2474
17 2436 37 2476
18 2438 38 2478
19 2440 39 2480

2.6. Block Diagram of Test Setup

EUT Adapter

AC 120V/60Hz

Adapter:
Model: A31-699-50500
Input: 100-240V~50/60Hz 0.15A
Output: 5.0V DC 0.5A
Power Cable: 120cm
< Shielded 4 Unshielded

2.7. Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended for FCC ID: 2ALD9-H2 filing to comply with Section 15.249 of the
FCC Part 15, Subpart C Rules.
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2.8. EUT configuration

The following peripheral devices and interface cables were connected during the measurement:

@ - supplied by the manufacturer

O - Supplied by the lab

Ol/ M/N: [/

Manufacturer:

~

2.9. Modifications

No modifications were implemented to meet testing criteria.
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3. TEST ENVIRONMENT

3.1. Address of the test laboratory

Shenzhen Global Test Service Co.,Ltd.
1F, Building No. 13A, Zhonghaixin Science and Technology City, No.12,6 Road, Ganli Industrial Park,
Buji Street, Longgang District, Shenzhen, Guangdong

Shenzhen CTL Testing Technology Co., Ltd.
1/F.-A, Baisha Technology Park, No.3011, Shahexi Road, Nanshan District, Shenzhen, Guangdong,
China

3.2. Test Facility

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

FCC-Registration No.: 964637

Shenzhen Global Test Service Co.,Ltd EMC Laboratory has been registered and fully described in a report
filed with the (FCC) Federal Communications Commission. The acceptance letter from the FCC is maintained
in our files. Registration 964637, Jul 24, 2015.

CNAS-Lab Code: L8169

Shenzhen Global Test Service Co.,Ltd. has been assessed and proved to be in compliance with CNAS-
CLO1 Accreditation Criteria for Testing and Calibration Laboratories (identical to ISO/IEC 17025: 2005
General Requirements) for the Competence of Testing and Calibration Laboratories. Date of Registration:
Dec. 11, 2015. Valid time is until Dec. 10, 2018.

FCC-Registration No.: 970318

Shenzhen CTL Testing Technology Co., Ltd. EMC Laboratory has been registered and fully described in a
report filed with the (FCC) Federal Communications Commission. The acceptance letter from the FCC is
maintained in our files. Registration 970318, December 19, 2013.

3.3. Environmental conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature: 15-35°C

Humidity: 30-60 %

Atmospheric pressure: 950-1050mbar
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3.4. Test Description

FCC PART 15.249

FCC Part 15.249(a) Field Strength of Fundamental PASS

FCC Part 15.209 Spurious Emission PASS

FCC Part 15.209 Band edge PASS

FCC Part 15.215(c) Occupied bandwidth PASS

FCC Part 15.207 Conducted Emission PASS

FCC Part 15.203 Antenna Requirement PASS
Remark:

1. The measurement uncertainty is not included in the test result.
2. NA = Not Applicable; NP = Not Performed

3.5. Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned that there
may be errors within the calibration limits of the equipment and facilities. The measurement uncertainty was
calculated for all measurements listed in this test report acc. to CISPR 16 - 4 ,Specification for radio
disturbance and immunity measuring apparatus and methods - Part 4: Uncertainty in EMC
Measurements” and is documented in the Shenzhen Global Test Service Co.,Ltd. quality system acc. to DIN
EN ISO/IEC 17025. Furthermore, component and process variability of devices similar to that tested may
result in additional deviation. The manufacturer has the sole responsibility of continued compliance of the
device.

Hereafter the best measurement capability for Shenzhen GTS laboratory is reported:

Test Measurer_nent Notes
Uncertainty

Transmitter power conducted 0.57 dB (1)
Transmitter power Radiated 2.20 dB (1)
Conducted spurious emission 9KHz-40 GHz 2.20 dB (1)
Occupied Bandwidth 0.01ppm (1)
Radiated Emission 30~1000MHz 4.10dB (1)
Radiated Emission Above 1GHz 4.32dB (1)
Conducted Disturbance0.15~30MHz 3.20dB (1)

(1) This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.
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3.6. Equipments Used during the Test
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: . Calibration Calibration
Test Equipment Manufacturer Model No. Serial No. Date Due Date

) Sunol Sciences
Bilog Antenna Corp JB1 A061713 2016/06/02 2017/06/01
EMI Test Receiver R&S ESCI 103710 2016/06/02 2017/06/01
Spectrum Analyzer Agilent E4407B MY41440676 2016/05/21 2017/05/20
Controller EM Electronics | COMfoler EM N/A 2016/05/21 | 2017/05/20
Horn Antenna S””OLSC'G”CES DRH-118 A062013 | 2016/05/19 | 2017/05/18

orp.

Active Loop Antenna SCHW}?RZBEC FMZB1519 1519-037 2016/05/19 2017/05/18
Amplifier Agilent 8349B 3008A02306 2016/05/19 2017/05/18
Amplifier Agilent 8447D 2944A10176 2016/05/19 2017/05/18

Temperature/Humidi Gangxing CTH-608 02 2016/05/20 | 2017/05/19

ty Meter

9SH10-
High-Pass Filter K&L 2700/X12750- N/A 2016/05/20 2017/05/19
0/0
41H10-
High-Pass Filter K&L 1375/U12750- N/A 2016/05/20 2017/05/19
0/o
. HUBER+SUHNE SUCOFLEX
Coaxial Cables R 104PEA-10M 10m 2016/06/02 2017/06/01
. HUBER+SUHNE SUCOFLEX
Coaxial Cables R 104PEA-3M 3m 2016/06/02 2017/06/01
. HUBER+SUHNE SUCOFLEX
Coaxial Cables R 104PEA-3M 3m 2016/06/02 2017/06/01
RF Cable Megalon RF-A303 N/A 2016/06/02 2017/06/01

Note: 1. The Cal.Interval was one year.
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4. TEST CONDITIONS AND RESULTS

4.1. AC Power Conducted Emission

TEST CONFIGURATION

Vert. reference
plane

/ EMI receiver

EUT o

LISN / ¥

Reference ground plane

TEST PROCEDURE

1 The equipment was set up as per the test configuration to simulate typical actual usage per the user’s
manual. The EUT is a tabletop system, a wooden table with a height of 0.8 meters is used and is placed on
the ground plane as per ANSI C63.10-2013.

2 Support equipment, if needed, was placed as per ANSI C63.10-2013.

3 All I/O cables were positioned to simulate typical actual usage as per ANSI C63.10-2013.

4 The EUT received DC 5V power from adapter, the adapter received AC120V/60Hz and AC 240V/60Hz
power through a Line Impedance Stabilization Network (LISN) which supplied power source and was
grounded to the ground plane.

5 All support equipments received AC power from a second LISN, if any.

6 The EUT test program was started. Emissions were measured on each current carrying line of the EUT
using a spectrum Analyzer / Receiver connected to the LISN powering the EUT. The LISN has two
monitoring points: Line 1 (Hot Side) and Line 2 (Neutral Side). Two scans were taken: one with Line 1
connected to Analyzer / Receiver and Line 2 connected to a 50 ohm load; the second scan had Line 1
connected to a 50 ohm load and Line 2 connected to the Analyzer / Receiver.

7 Analyzer / Receiver scanned from 150 KHz to 30MHz for emissions in each of the test modes.

8 During the above scans, the emissions were maximized by cable manipulation.

AC Power Conducted Emission Limit

For intentional device, according to § 15.207(a) AC Power Conducted Emission Limits is as following :

Limit (dBuV
Frequency range (MHz) Ouasi-peak ( ) Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency.

TESTRESULTS

Remark:We tested three positions in AC 120V/60Hz and AC 240V/60Hz, the worst case was recorded .
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DC 5V from Adapter

AC 120V/60Hz Polarization L

Power supply:

Level [dBuv]
80
70
60

50
40 |t
30| -

-
10

4M 5M BM  BM 10M

Fraquency [Hz]

xMES GIS0315132 fin

MEASUREMENT RESULT: "GTS0315132 fin"

3/15/2017 5:52ZFM

Freguency Level Transd Limit Margin Detector Line EE
MHz dBpv dB  dBuv dB
0.244500 332.580 10.0 €2 2.1 q@pP L1l GND
0.568500 41.8580 9.7 56 14.1 qQF L1 GND
1.%81500 41.00 9.5 56 15.0 gP L1l GND
2.2635000 37.50 9.5 56 12.5 QP L1l GND
10.738500 24,50 8.8 &0 35.5 QP L1 GND
12.547500 14.50 8.5 &0 45.1 QP L1l GND

MEASUREMENT RESULT: "GTS0315132 finz2"

3/15/2017 5:52PM

Freguency Level Transd Limit Margin Detector Line EE
MHz dBpv dB  dBuv dB
0.285000 33.40 9.9 51 17.6 &V L1 GND
0.564000 35.80 9.7 4& 10.1 &V L1 GND
1.%81500 25.50 9.5 E1 1.1 2w L1l GND
2.265000 25.10 9.5 4& 20.9% v L1 GND
10.770000 18.30 8.8 50 31.7 &V L1 GND
12.669000 10.20 8.5 50 39.8 v L1l GND
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. DC 5V from Adapter L
Power supply: AC 120V/60Hz Polarization N
Level [dBuY]
i A Mtk el ikt e wl ettt Bttt Mtk Sl Stk it el et wh Sttt ettt
[ I | | 1 1 | | 1 1 1 | 1
70 —r—l et ————— - —— t——_—— o A B e e e e 4 ———— 4
80 S — S SN N : !
LB T T T 1 | 1 1 1 | 1
2 T B SRRt e —
A0k At ?_ Ll_j; ______ L_____ L___l__ﬂ f + + %J _________ f _____ 1
0 NP " Dl [
I | 1 1 | 2
20 e SN ‘f‘" | ) ! 1 | ! ___________
10 , L e

Fraquency [Hz]

: xMES GTS0315133_fin

MEASUREMENT RESULT: "GTS0315133 fin"

3/15/2017 5:56BM

Frequency Level Transd Limit Margin Detector Line EE
MHz dBuv dB  dBuv dB
0.280500 41.70 9.9 6l 19.3 QP N GND
0.B65500 31.10 9.6 56 Z4.% QP N GND
1.243500 2%9.80 9.6 36 26.2 QP N GND
2.247000 33.60 9.5 56 Z2.4 QP N GND
10.680000 22.00 .8 &0 37.0 QP N GND
15.144000 10.20 g.1 &0 45.8 QP N GND

MEASUREMENT RESULT: "GTS0315133 fin2"

3/15/2017 5:56BM

Fregquency Level Transd Limit Margin Detsctor Line FE
MHz dBuv dB  dBuv dB
0.280500 32.00 9.9 51 19.0 2w N GND
0.564000 32.00 9.7 46 14.0 2&v N GND
1.%68000 30.10 9.5 46 15.% v N GND
2.251500 26.20 9.5 46 13.8 &av N GND
10.801500 17.50 8.8 50 2.5 &wv N GND
12.673500 .30 8.5 50 40.7 &AWV N GND
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4.2. Radiated Emissions and Band Edge

TEST CONFIGURATION

Frequency range 9 KHz — 30MHz

Page 14 of 30

Turntable Loop antenna
EUT [—— 3m ——>
Test
0.8m Receiver
S
| —
Ground Plane Coaxial Cable
Frequency range 30MHz — 1000MHz
3m
Turntable
\ EUT 1m to 4m
Test \
Receiver 0.8m
[ |
| 7
Ground Plane E Coaxial Cable

Frequency range above 1GHz-25GHz

Imio4dm

150 cim

Turntable

‘it (Ground Plane

Measurement[ )
Above 1GHz only J Instrument -

i\‘.‘.‘nnlrulltri'—

1

Control Room
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TEST PROCEDURE

1. The EUT was placed on a turn table which is 0.8m above ground plane when testing frequency range 9
KHz —1GHz;the EUT was placed on a turn table which is 1.5m above ground plane when testing
frequency range 1GHz-25GHz.

2.  Maximum procedure was performed by raising the receiving antenna from 1m to 4m and rotating the turn
table from 0° to 360° to acquire the highest emissions from EUT.

3.  And also, each emission was to be maximized by changing the polarization of receiving antenna both
horizontal and vertical.

4. Repeat above procedures until all frequency measurements have been completed.

LIMIT

According 15.249, the field strength of emissions from intentional radiators operated within 2400MHz-2483.5
MHz shall not exceed 94dBuV/m (50mV/m):

FCC PART 15.249(d) Emissions radiated outside of the specified frequency bands, except for harmonics,
shall be attenuated by at least 50 dB below the level of the fundamental or to the general radiated emission
limits in 815.209, whichever is the lesser attenuation.

In addition, radiated emissions which fall in the restricted bands, as defined in §15.205(a), must also comply
with the radiated emission limits specified in §15.209(a)

Radiated emission limits

Frequency (MHz) Distance (Meters) Radiated (dBuV/m) Radiated (uV/m)
0.009-0.49 3 20log(2400/F(KHz))+40log(300/3) 2400/F(KHz)
0.49-1.705 3 20log(24000/F(KHz))+ 40log(30/3) 24000/F(KHz)

1.705-30 3 20log(30)+ 40l0g(30/3) 30
30-88 3 40.0 100
88-216 3 43.5 150
216-960 3 46.0 200
Above 960 3 54.0 500

TESTRESULTS

Remark: We tested three positions in AC 120V/60Hz and AC 240V/60Hz, the worst case was recorded.
Test site: Shenzhen CTL Testing Technology Co., Ltd.

For 9KHz to 30MHz

Frequency Corrected Reading FCC Limit Margin Detector Result
(MHz) (dBuV/m)@3m (dBuV/m) @3m (dB)
0.18 55.37 102.50 47.13 QP PASS
1.26 42.68 65.60 22.92 QP PASS
16.87 45.69 69.54 23.85 QP PASS
26.34 43.22 69.54 26.32 QP PASS
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For 30MHz to 1000MHz

Horizontal
Level [dBI ]
L e e T e e [ [ T T TTTTr T
| 1 1 | 1 | 1 1 1 1 | 1 1 1 1 1
fop==--- 1 i R T FTTTTT T T TN T T
| I I [ T I I I | I [ A
BOF-—--- e e R e et e it e e --———— - F--——- A= - ——H-—— - =t ——F— 1
| 1 1 | 1 | 1 1 1 1 | 1 1 1 1 1
) S S L S I R S O A A R
| I I I R T L : : . : pr——— |
0 — R N N
| 1 1 | 1 | 1 1 1 1 | 1 1 1 1 1
nF-—---- T T S g e e — = b e
| I I T I I I | ! =TT
| I I Coor I I I i I R
Wp——==- d=- - -Hd— - A- oo f- oot - —p——--————-— - -——— oo e e R T e et |
T 1 1 | 1 | [} 1 1 | 1 1 1 1 1
| 1 ¥ | |-y I I 1 [} | I 1 1 1 [}
Mp-—--- T O e e I | r-———- B R R N B e |
| I I [ T I I I | I I A
|:| | 1 1 | 1 | 1 1 1 1 | 1 1 1 1 1
30M 40m S0M - GOM TOM 100m 200m 300 400 400K EO0K goom 1G
Frequency [He]
Fregquency Lewvel Transd Limit Margin Det. Height Azimuth Polarization
MHz dEnWV/m dE  dEpY/m dE <1 deq
30. 000000 zZ4.50 z0.8 40.0 15.5 PR 100 105.0 HORIZONTAL
86. 260000 12.80 2.0 40.0 27.2 PE 100 Z66.0 HORIZONTAL
112.,Z40000 13.10 14.7 43.5 zZz5.4 PR 100 £3.0 HORIZONTAL
zZ0o,7Z0oaoo0 13.00 14.1 43.5 z5.5 PR 200 136.0 HORIZONTAL
511.1zZ0000 z24.920 z0.3 44.0 Z1.1 PR 200 247.0 HORIZONTAL
910.7&0000 31.30 ZA.1 44.0 14.7 PR 200 1832.0 HORIZONTAL
Vertical
Level [dBVIN
L e il Tt Tl Rtk e ek ittt Tttt [ 1TTTT T TTTT T T
1 | 1 1 1 | 1 1 1 1 1 1 | 1 1 1
fip==--- 1 S ST FTTTTT T T T TN T T
I | I (T T I I I I I [ T
GOF-—--- e e e et e m-———— - Fo-——- et e e e ek
1 | 1 1 1 | 1 1 1 1 1 1 | 1 1 1
] — L S N L A A RN SO R T
I | I T T T L : : : : p——— |
0 — T R E...
1 | 1 1 1 | 1 1 1 1 1 1 | 1 }t 1
wEk----- T R  EE S
I i I o I I I I I e
I | I P I I I | R
ED ______ S e 2 st i B sl }{ _________ | e e -ttt --r—1
1 | 1 | 1 | [} 1 1 1 1 | 1 1 1
i L o T U—— e U
I | I T T B I I I I I T
|:| 1 | 1 1 1 | 1 1 1 1 1 1 | 1 1 1
30m a0 S0M  GOM FOM 100m 200m 300m 400m 500K GO0kt 800m 16
Frequency [Hz]
Frequency Level Transd Limit Margin Det. Height Azimuth Polarization
MH=z dBpV/m dE  dBuW/m dE < deg
30.000000 Z5.10 zZ0.8 40.0 14.2 PE 100 167.0 VERTICAL
80.440000 13.20 2.5 40.0 Z6.8 PE 100 255.0 VERTICAL
117.300000 12.80 14.7 43,5 Z4.7 PR 100 91.0 VERTICAL
158.730000 18.10 13.9 43 .5 Z5.4 PE 300 124.0 VERTICAL
5531.860000 Z4.80 z21.0 46.0 Z1.Z2 PE 300 30Z.0 VERTICAL
859%.120000 3Z2.30 Z26.0 46.0 13.7 PE 300 131.0 VERTICAL
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For 1GHz to 25GHz
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Frequency(MHz): 2402

Horizontal
gUPKDeIemur ¥ AV Detector
70
60
< 50 2 - eI
% 40 : : i A'L”J“M.,ﬁ ‘“WI\”JWNW
E »‘Il"v Acb e Srmalra i, ] r<\'w.» ”.%J'Mf.ww
3 30 e ‘ﬁ‘.// e RS
20 :
10
0
1000 1524 2246 2700 4778 6673 1016611815 14975 18000
Frequency[MHz]
— PK Limit — AV Limit — PK
Frequenc Emission Limit | Marain Antenna] Table Raw |Antenna|Cable Prﬁf'. Correction
No. (|\C}|HZ) Y Level (dBuVv/m) (dE?) Height | Angle | Value | Factor Factor"’uﬁnge')'er Factor
(dBuV/m) (m) |(Degree)| (@Buv) | @B/m) | @B) | @B) | (dB/m)
1 | 4804.00 |51.68|PK| 74.00 | 22.32 | 1.00 81 49.78 | 31.42 | 6.98| 36.5 1.90
1 | 4804.00 |40.55|AV | 54.00 | 13.45 | 1.00 81 38.65 | 31.42 |6.98| 36.5 1.90
2 | 7206.00 [51.27|PK| 74.00 | 22.73 | 1.00 103 40.67 | 37.03 [ 8.87| 35.3 10.60
2 | 7206.00 | - |AV -- -- -- -- -- -- -- -- --
Vertical
gOPKDetemnr ¥ AV Detector
70
60
; 50 $ oo ok Ll L
% 40 ‘ . N KM""'M.W“'H .,'W“h._fr\f\"'w o N
E T TS oo
o | E— D L Wiy
N
20
10
0
1000 1524 2246 2700 4778 6673 1016611815 14975 18000
Frequency[MHz]
—— PK Limit — AV Limit — PK
Frequenc Emission Limit | Marain Antenna] Table Raw |Antenna|Cable Prﬁ; Correction
No. (|\C}|HZ) YI' Level (dBuVv/m) (dE?) Height | Angle | Value | Factor Factoramge')'er Factor
(dBuV/m) (m) |(Degree)| (@Buv) | @B/m) | @B) | @B | (dB/m)
1 | 4804.00 |51.62|PK| 74.00 | 22.38 | 1.00 178 49.72 | 31.42 | 6.98| 36.5 1.90
1 | 4804.00 |40.88/{ AV | 54.00 | 13.12 | 1.00 178 38.98 | 31.42 |6.98| 36.5 1.90
2 | 7206.00 [51.92|PK| 74.00 | 22.08 | 1.00 124 41.32 | 37.03 [ 8.87| 353 10.60
2 | 7206.00 | - |AV -- -- -- -- -- -- -- -- --
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Frequency(MHz): 2440

Horizontal
gOPKDetemnr ¥ AV Detector
70
60
= 50 : L
> , RTRTRTY AL
E 40 : " Mﬂwﬁ%‘%v AV s
% (o] E— e i O A
20
10
0
1000 1524 2246 2700 4778 6673 1016611815 14975 18000
Frequency[MHz]
—— PK Limit — AV Limit — PK
Frequenc Emission Limit | Marain Antennal Table Raw |Antenna|Cable Prle_f-_ Correction
No. (I\(jIHz)y Level (dBuV/m) (dE?) Height | Angle | Value | Factor FactoramgBIIer Factor
(dBuV/m) (m) |(Degree)| (@Buv) | (@B/m) | @B) | @B | (dB/m)
1 | 4880.00 |51.32|PK| 74.00 | 22.68 | 1.00 138 49.26 | 30.98 | 7.58| 36.5 2.06
1 | 4880.00 |41.47|{AV| 54.00 | 12.53 | 1.00 138 39.41 | 30.98 | 7.58| 36.5 2.06
2 | 7320.00 [52.46|PK| 74.00 | 21.54 | 1.00 156 4154 | 37.66 [ 8.56| 35.3 10.92
2 | 7320.00 | - |AV -- -- -- -- -- -- -- -- --
Vertical
gUPKDeIemur ¥ AV Detector
70
60
S 50
2 40 . ;““*L“% WAV hat -
? 20 i l‘ﬁ‘l o \AIHLN A DMl gy "“«nﬂ""‘w’ o
20
10
0
1000 1524 2246 2700 4778 6673 1016611815 14975 18000
Frequency[MHz]
— PK Limit — AV Limit — PK
Frequenc Emission Limit | Marain Antennal Table Raw |Antenna|Cable Prﬁ; Correction
No. (I\(}IHz)y Level (dBuv/m) (dl??) Height | Angle | Value | Factor Factora'ﬁnge')'er Factor
(dBuV/m) m) |(Degree)| (@Buv) | @B/m) | @) | @B | (dB/m)

4880.00 [51.39|PK| 74.00 | 22.61 | 1.00 115 49.33 | 30.98 | 7.58 | 36.50 2.06

4880.00 |40.12|AV| 54.00 | 13.88 | 1.00 115 38.06 | 30.98 | 7.58 | 36.50 2.06

7320.00 |51.47|PK| 74.00 | 22.53 | 1.00 227 40.55 | 37.66 | 8.56 | 35.30 10.92

NIN|F |

7320.00 | -- |AV - - - - - _ - - -
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Frequency(MHz): 2480

Horizontal
gUPKDeIemur ¥ AV Detector
70
60
% 50 . £
S 40 : *, B LN AV
§ Jl'u.ﬁ ST SN PV Tal W W C
10| — . A A T WA A A
20
10
0
1000 1524 2246 2700 4778 6673 1016611815 14975 18000
Frequency[MHz]
— PK Limit — AV Limit — PK
Frequenc Emission Limit | Marain Antennal Table Raw |Antenna|Cable Prﬁf'. Correction
No. (I\(}IHz) Y Level (dBuv/m) (ng) Height | Angle | Value | Factor Factor"’uﬁnge')'er Factor
(dBuV/m) m) |(Degree)| (@Buv) | @B/m) | @B) | @B | (dB/m)
1 | 4960.00 |51.71 74.00 | 22.29 | 1.00 116 48.64 | 31.47 |7.80| 36.2 3.07
1 | 4960.00 |41.96 54.00 | 12.04 | 1.00 116 38.89 | 31.47 |7.80| 36.2 3.07
2 | 7440.00 |51.67 74.00 | 22.33 | 1.00 169 39.93 | 38.32 |8.72| 35.3 11.74
2 | 7440.00 | -- -- -- -- -- -- -- -- -- --
Vertical
gUPKDeIemur ¥ AV Detector
70
60
;‘ 50 231 3
% 40 . S WYY el
E RN /JI IW\,- T T Y o el by b
[ — IR rrd
20
10
0
1000 1524 2246 2700 4778 6673 1016611815 14975 18000
Frequency[MHz]
— PK Limit — AV Limit — PK
Frequenc Emission Limit | Marain Antennal Table Raw |Antenna|Cable Prﬁ; Correction
No. (I\(}IHz) Y Level (dBuv/m) (ng) Height | Angle | Value | Factor Factora'ﬁnge')'er Factor
(dBuV/m) m) |(Degree)| (@Buv) | @B/m) | @B) | @B | (dB/m)
1 | 4960.00 |50.28 74.00 | 23.72 | 1.00 86 47.21 | 31.47 |7.80| 36.2 3.07
1 | 4960.00 |41.33 54.00 | 12.67 | 1.00 86 38.26 | 31.47 |7.80| 36.2 3.07
2 | 7440.00 [51.69|PK| 74.00 | 22.31 | 1.00 233 39.95 | 38.32 |8.72| 35.3 11.74
2 | 7440.00 | -- |AV -- -- -- -- -- -- -- -- --
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Bandedge Measurement

Frequency(MHz): 2402

Horizontal
1OE<Dete:mr ¥ AV Detector
90 If
80 ."‘ |
70 ﬁ; :
2 LA
% EELO P T A T Y o9 oo WP W T W VIR TV w1 e T e T T A -
& 40
30
20
10
0
2300 2316 2330 2337 2359 2372 2388 2394 2403 2410
Frequency[MHz]
—— PK Limit — AV Limit — PK
Frequenc Emission Limit | Marain Antenna] Table Raw |Antenna|Cable Prﬁ; Correction
No. (I\(jIHz) Y Level (dBuV/m) (dE?) Height | Angle | Value | Factor Factoramge')'er Factor
(dBuV/m) (m) |(Degree)| (@Buv) | @B/m) | @B) | @B) | (dB/m)
1 | 2390.00 [52.64|PK| 74.00 | 21.36 | 1.00 124 57.95 | 27.49 | 3.32| 36.12 -5.31
1 | 2390.00 [40.12|AV| 54.00 | 13.88 | 1.00 124 4543 | 27.49 | 3.32 | 36.12 -5.31
2 | 2402.00 |94.33| PK| 114.00 | 19.67 | 1.00 221 96.50 | 29.51 | 4.82 | 36.50 -2.17
2 | 2402.00 |80.26|AV| 94.00 | 13.74 | 1.00 221 82.43 | 29.51 | 4.82| 36.50 -2.17
Vertical
10F6<Detemur ¥ AV Detector
90 ,CF.
80 it
70 =i
EL 60 Wwwﬂ N
R s T e o e e e P e (v S e e e e e e e o &
& 40 *
30 |
20
10
0
2300 2316 2330 2337 2359 2372 2388 2394 2403 2410
Frequency[MHz]
—— PK Limit — AV Limit — PK
Frequenc Emission Limit | Marain Antenna| Table Raw |Antenna|Cable Prﬁ; Correction
No. (I\(jIHz) Y Level (dBuV/m) (dE?) Height | Angle | Value | Factor FactoramgBIIer Factor
(dBuV/m) (m) |(Degree)| (dBuv) | (@B/m) | @B) | ©@B) | (dB/m)

2390.00 |52.47|PK| 74.00 | 21.53 | 1.00 65 57.78 | 27.49 |3.32 | 36.12 -5.31
2390.00 |41.08/ AV | 54.00 | 12.92 | 1.00 65 46.39 | 27.49 |3.32 | 36.12 -5.31
2402.00 |97.54|PK| 114.00 | 16.46 | 1.00 141 99.71 | 29.51 | 4.82 | 36.50 -2.17
2402.00 |81.35|AV| 94.00 | 12.65 | 1.00 141 83.52 | 29.51 |4.82 | 36.50 -2.17

NIN|F|F
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Frequency(MHz): 2480

Horizontal
103<Dete:mr ¥ AV Detector
0 e’fﬂ“u
80 -
70 "
E‘ 60 (‘“# "m
% =0 w"w/‘wwfm L'a':“]”‘“«‘www‘w“wm\ PN PO TR N Y TR TV P NOPrONe | L v T e e s e e L
& 40
30
20
10
0
2470 2481 2492 2497 2513 2522 2534 2538 2545
Frequency[MHz]
— PK Limit — AV Limit — PK
Frequenc Emission Limit | Marain Antenna| Table Raw |Antenna|Cable Prﬁf'. Correction
No. (I\(}IHz) Y Level (dBuv/m) (dl??) Height | Angle | Value | Factor Factor"’uﬁnge')'er Factor
(dBuV/m) m) |(Degree)| (@Buv) | @B/m) | @) | @B | (dB/m)
1 | 2480.00 [94.35|PK| 114.00 | 19.65 | 1.00 157 96.48 | 28.86 | 4.75| 35.74 -2.13
1 | 2480.00 [81.22| AV | 94.00 | 12.78 | 1.00 157 83.35 | 28.86 | 4.75| 35.74 -2.13
2 | 2483.50 |50.28| PK| 74.00 | 23.72 | 1.00 243 56.00 | 27.45 | 3.38 | 36.55 -5.72
2 | 2483.50 |40.38/ AV | 54.00 | 13.62 | 1.00 243 46.10 | 27.45 | 3.38 | 36.55 -5.72
Vertical
1UF6<DE‘MU[ ¥ AV Detector
%0 A
80 L
70 ] *.1
z; 60 w,f \
% 50 ot ml;w-fxwwmw YoYU BB e v e o R e e e T bbb S L T
T 40 A
30
20
10
0
2470 2481 2492 2497 2513 2522 2534 2538 2545
Frequency[MHz]
— PK Limit — AV Limit — PK
Frequenc Emission Limit | Marain Antenna| Table Raw |Antenna|Cable Prﬁf'. Correction
No. (I\(}IHz) YI' Level (dBuv/m) (dl??) Height | Angle | Value | Factor Factor"’uﬁnge')'er Factor
(dBuV/m) (m) |(Degree)| (@Buv) | @B/m) | @B) | @B) | (dB/m)
1 | 2480.00 [96.22| PK| 114.00 | 17.78 | 1.00 108 98.35 | 28.86 | 4.75| 35.74 -2.13
1 | 2480.00 [83.35|AV| 94.00 | 10.65 | 1.00 108 85.45 | 28.86 | 4.75| 35.74 -2.13
2 | 2483.50 |51.25|PK| 74.00 | 22.75 | 1.00 192 56.97 | 27.45 | 3.38 | 36.55 -5.72
2 | 2483.50 |41.69|AV| 54.00 | 12.31 | 1.00 192 47.41 | 27.45 | 3.38 | 36.55 -5.72
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REMARKS:

ouhrwbE

~

Emission level (dBuV/m) =Raw Value (dBuV)+Correction Factor (dB/m)

Correction Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
Margin value = Limit value- Emission level.

-- Mean the PK detector measured value is below average limit.

The other emission levels were very low against the limit.

RBW1MHz VBW3MHz Peak detector is for PK value; RBW 1MHz VBW10Hz Peak detector is
for AV value.

For fundamental frequency, RBW 3MHz VBW 3MHz Peak detector is for PK Value ; RMS
detector is for AV value.
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4.3. Occupied Bandwidth Measurement

TEST CONFIGURATION

SPECTRUM
EUT ANALYZER

TEST PROCEDURE

The transmitter output was connected to the spectrum analyzer through an attenuator. The bandwidth of the
fundamental frequency was measured by spectrum analyzer with 100 KHz RBW and 300 KHz VBW.

TEST RESULTS

Type Channel gg(osl S SW e B(’l\)/la:_rrzd)mdth Result
00 1.0258 1.195

GFSK 19 1.0244 1.189 Pass
39 1.0210 1.195

Note: 1.The test results including the cable lose.

) Agilent Spectsom Anabprer - Dcewpiod BN Agilent Specteem Anatprer - Oecspiod B
T T

| h & 1136505 AM Mar 16, 2017
VBW 300.00 kHz Center Freq: 2402000000 GHz Radio Std: None

. ] a 1114033 80 M 16, 2007
Center Freq 2.440000000 GHz Center Freq: 2440000000 GHz Radio Std: None
W Trig: Fraw Run AwglHoid> 1010
I Gaislow  SAmee: 30 4B Radio Device: BTS

o Trig: Fras Run Avg|Held> 10410
A Gaiaclow | BAmes 30 4B Radie Device: BTS

Ref 10.00 dBm i : Ref 10.00 dBm

Center 2402 GHz ter 2. z ) ) Span 3 MHz
#Res BIN 100 kHz #VBW 300 kHz pep 1 ms || #Res z #VBW 300 kHz Sweep 1ms
Occupied Bandwidth Total Power ¥ Occupied Bandwidth Total Power

1.0258 MHz 1.0244 MHz
Transmit Freq Error 4.088 kHz OBW Power 99.00 % Transmit Freq Error 3 Hz OBW Power 99.00 %
x dB Bandwidth 1.195 MHz x dB -20.00 dB x dB Bandwidth X x dB 20,00 dB

CHO00 CH19

Agilent Spectsom Anabprer - Dcewpiod BN
L 14056 2MMar 16, 2017

‘Center Freq 2.480000000 GHz ‘Center Freq: 2450000000 Radie S1d: None

GHz
o Trig: Fras Run Avg|Held> 10410
A Gaiaclow | BAmes 30 4B Radie Device: BTS

Rel 10.00 dBm

Span 3 MHz

#BW 300 kHz Sweep 1ms

Occupied Bandwidth Total Power

1.0210 MHz
Transmit Freq Error 2.693 kHz OBW Power
x dB Bandwidth 1.185 MHz = dB

CH39
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4.4. Antenna Requirement

Standard Applicable

For intentional device, according to FCC 47 CFR Section 15.203, 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.

And according to FCC 47 CFR Section 15.247 (c), if transmitting antennas of directional gain greater than
6dBi are used, the power shall be reduced by the amount in dB that the directional gain of the antenna

exceeds 6dBi.

Antenna Information

The antenna is layout on PCB board, The directional gains of antenna used for transmitting is -1.2 dBi.

antenna
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5. Test Setup Photos of the EUT
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and Internal

External Photos

Photos of the EUT

6. External
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