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1. Test Certification wanw wscl-cert com
Product: |SDU-0070
Model No.:  |SDU-0070-001
Additional o
‘Model No.: SDU-0070-002(xxx=002-999)

Trade Mark: ad notam ®
Applicant: ad notam AG

Address: |Obere Giesswiesen 11-13, 78247 Hilzingen, Germany

Manufacturer: |Shenzhen KOHO Technology Co., Ltd

Ad dreSS' F4, Building 3, Fubilun Dingfeng Hi-Tech Industrial Park, Songgang
= Blvd, Bao'an District, Shenzhen, China 518105

Date of Test: |February 10, 2018 to February 25, 2018

Applicable " |[FCC CFR Title 47 Part 15 Subpart C Section 15.247
Standards:  |KDB 558074 D01 DTS Meas Guidance v04

The above equipment has been tested by World Standardization Certification & Testing
Group Co., Ltd. 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: L Nem Bican Date: 2009 02.2b
( Wen Quan) ‘
Check By: 2 /’{ La) 191' Date: 2 OM . 0) \2é
(Li Huaibi)
Approved By: \ Date: O/ 2 0 7/5
(Wang Fengbing)

|*ADD:Building A-B Baoshi Science & technology Park, Baoshi Road, Bao’an District, Shenzhen, Guangdong, China
| TEL:86-755-26996143/26996144/26996145/26996192 FAX:86-755-86376605 E-mail:Fengbing Wang@wsct-cert.com Hitp:www.wsct-cert.com

Member of the WSCT INC,
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or Question,
2. Test Result Summary Pieese Comactuih W
Requirement CFR 47 Section Result
Antenna requirement §15.203/§15.247 (c) PASS
AC PoweEr Lllne. Conducted §15.207 PASS
mission
15.247 (b)(3
Conducted Peak Output 8§ (b)(3) PASS
Power §2.1046
o _ §15.247 (a)(2)
6dB Emission Bandwidth PASS
§2.1049
Power Spectral Density §15.247 (e) PASS
1§5.247(d)
Band Edge PASS
§2.1051, §2.1057
_ 4 §15.205/§15.209
Spurious  Emission PASS
§2.1053, §2.1057

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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3. EUT Description

For Question,
Please Contact with WSCT
www.wscl-cert.com

SDU-0070
SDU-0070-001
SDU-0070-xxx(xxx=002-999)

Product:
Model No.:
Additional Model No.:

Trade Mark: ad notam ®

BT Version: 4.0

Operation Frequency: | 2402MHz~2480MHz
Channel Separation: 2MHz

Number of Channel: 40

Modulation GESK

Technology:

Antenna Type: External antenna

Antenna Gain: 3dBi

Power Supply: Rechargeable Li-ion Battery DC3.7V
Adapter: LS-PAB90AL-E
Adapter: Input: 100-240V 50/60Hz 1.5A
Output: 12V-7A
. Only the model name, the others are the same, so the test
Remark:

data is executed at SDU-0070-001.

Operation Frequency each of channel

[Channel Frequency |Channel| Frequency [Channell Frequency |Channel| Frequency
0 2402MHz 10 2422MHz | 20 2442MHz 30 2462MHz
1 2404MHz 11 2424MHz | 21 2444MHz 31 2464MHz
8 2418MHz 18 2438MHz | 28 2458MHz 38 2478MHz
9 2420MHz 19 2440MHz | 29 2460MHz 39 2480MHz
Remark: Channel 0, 19 & 39 have been tested.

ROO6145/28096192 FAX BE-T55-B63TE605 E-mall:Fenghing. Wang@wscl-cer am HL
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For Question,

4- Genera I nform ation Please Contact with WSCT

www.wscl-cert.com

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%) with
Fully-charged battery.

The sample was placed (0.1m below 1GHz, 1.5m 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.

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. FCCID Trade Name
Adapter LS-PAB90AL-E / / ADAPTER
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.

-Q;‘_'“ - N Page 6 of 47
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For Question,

5. Facilities and Accreditations PSSR R I

www.wscl-cert.com

5.1.Facilities

All measurement facilities used to collect the measurement data are located at
Building A-B, Baoshi Science & Technology Park, Baoshi Road, Bao’an District,
Shenzhen, Guangdong, China of the World Standardization Certification & Testing
Group Co., Ltd

Registration Number: 366353

The sites are constructed in conformance with the requirements of ANSI C63.4 and CISPR
Publication 22. All receiving equipment conforms to CISPR Publication 16-1, “Radio
Interference Measuring Apparatus and Measurement Methods.”

5.2. ACCREDITATIONS

Our laboratories are accredited and approved by the following approval agencies according
to ISO/IEC 17025.

USA NVLAP (The certificate registration number is NVLAP LAB CODE:600142-0)
Japan VCCI  (The certificate registration number is C-4790, R-3684, G-837)
Canada INDUSTRY CANADA

(The certificated registration number is 7700A-1)
China CNAS (The certificated registration number is L3732)

Copies of granted accreditation certificates are available for downloading from our web site,
http://www.wsct-cert.com

Page 7 of 47
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For Question,

5.3 Measurement Uncertainty Please Contact with WSCT

.wscl-cert.com

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 Test 1+3.2dB
2 RF power, conducted +0.16dB
3 Spurious emissions, conducted +0.21dB
4 All emissions, radiated(<1G) 14.7dB
5 All emissions, radiated(>1G) 14.7dB
6 Temperature 10.5°C
7 Humidity +2.0%

Page 8 of 47
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5.4 MEASUREMENT INSTRUMENTS

TESTING

World Standardization Certification & Testing Group Co.,Ltd. NV&@@

NVLAP LAB CODE 600142-0

For Question,
Please Contact with WSCT

tasrt com
Egﬁmfwng MANUFACTURER | MODEL NORE Ca'g’;ta;m" (::,I ig:;t.i
EMI Test Receiver R&S ESCI 100005 08/19/2017 |08/18/2018
LISN AFJ LS16 16010222119 | 08/19/2017 |08/18/2018
LISN(EUT) Mestec AN3016 04/10040 08/19/2017 |08/18/2018
co e Ao R&S CMU200 | 1100.0008.02 | 08/19/2017 |08/18/2018
Coaxial cable Megalon LMRA400 N/A 08/12/2017 | 08/11/2018
GPIB cable Megalon GPIB N/A 08/12/2017 | 08/11/2018
Spectrum Analyzer R&S FSU 100114 08/19/2017 |08/18/2018
Pre Amplifier H.P. HP8447E 2045A02715 | 10/13/2017 |10/12/2018
Pre-Amplifier CDS| PAP-1G18-38 /. 10/13/2017 | 10/12/2018
BidogAntenna | SUNOL Sciences JB3 A021907 09/13/2017 |09/12/2018
9*6*6 Anechoic o - - 08/21/2017 |08/20/2018
Horn Antenna AT THE CE18000 - 09/13/2017 |09/12/2018
Horn Antenna SCHWARZBECK | BBHA9120D | 9120D-631 | 08/23/2017 |08/22/2018
Cable TIME MICROWAVE |  LMR-400 N-TYPEO4 | 04/25/2017 |04/24/2018
System-Controller CCS N/A N/A N.C.R N.C.R
Turn Table ccs N/A N/A N.C.R N.C.R
Antenna Tower CCS N/A N/A N.C.R N.C.R
RF cable Murata MXHQ87WA3000 i 08/21/2017 |08/20/2018
Loop Antenna EMCO 6502 00042960 | 08/22/2017 |08/21/2018
Horn Antenna SCHWARZBECK | BBHA 9170 1123 08/19/2017 |08/18/2018
Power meter Anritsu ML2487A | 6KO0003613 | 08/23/2017 |08/22/2018
Power sensor Anritsu MX248XD -- 08/19/2017 |08/18/2018

Page 9 of 47
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For Question,

6. Test Results and Measurement Data Pease Contact with WSCT

www.wscl-cert.com

6.1. Antenna requirement

Standard requirement: FCC Part15 C Section 15.203 /247(c)

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 Bluetooth antenna is a External antenna with the RP. SMA Connecter. it meets the
standards, and the best case gain of the antenna is 3dBi.

Antenna

ADD:Building A-B

TEL:B6-755-268961:

ce &technology Park, B

Shenzhen, Guangdeng, China
BO06192 FAX:BB-T5 : w

t-cerl.com Hitp:wwwowscl-cért.com

Member of the WSCTING,
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6.2. Conducted Emission

6.2.1. Test Specification
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TESTING
NVLAP LAB CODE 600142-0

For Question,
Please Contact with WSCT
www.wscl-cert.com

Test Requirement:

FCC Part15 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)
(MHZz) 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
40cm e
AC power
EU.T Adapter |
Test Setup: EMI
Receiver
Test table/Insulation plane
Remark
U T Egupment Under Test
LISN' Line impedence Stabilization Network
Test table height=0 8m
Test Mode: Charging + Transmitting Mode

Test Procedure:

1. The E.U.T is connected to an adapter through a line

impedance stabilization network (L.I.S.N.). This
provides a 500hm/50uH coupling impedance for the
measuring equipment.

. 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).

.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.

PASS

Page 11 of 47
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For Question,
Please Contact with WSCT
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6.2.2. Test data

Please refer to following diagram for individual

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

80.0 JdBuv

Limit:
AVG:

ly

w xw I
“‘mwm J

i\

I MMN Bl TML “IH
‘1 W%* WW% )‘k ’“*f’“’h‘m il J,MMM"“
))\ﬂn IJ”.».'L“[ '\‘Hf" '/‘J a, “ e,
Wi /w e T Mg ‘
peal
t‘\w’ it “/l' Iii,Um
. AYG
0.150 05 [MHz] 5 30.000
Reading Correct  Measure- =g
Mo, Rk Freg. Lewvel Factar rment Lirnit Creer
il H= dBus dB dB LS dBuw dB Detector
1 01500 19 97 10 44 30 .41 554989 -25 58 AN G
2 0.1580 28 .53 10.44 4897 B5 .56 -16.59 F
3 0.2140 14 67 10 43 25.10 5304 -27 94 ANS
4 0.2460 265 .34 10 43 3B .77 B1.89 -2512 o
5 0.5299 32 .48 10 40 42 88 5600 -132.12 P
B " 0.5299 24 049 10 40 a4 .49 4500 -11.51 AN G
T 2.2220 20 65 10.2459 30 .94 5600 -25 06 o
a8 22420 12.25 10249 23 .54 45.00 -22 45 A S
9 5.0420 8 .88 10 .23 19.11 50.00 -30.89 AN G
10 81420 17 .53 10.20 29 .73 B0.00O -32 27 F
11 12.5020 2177 10.16 31.93 E0.00 -28.07 F
12 13.5020 7 48 10 .16 17 654 5000 -32 36 AN

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)

P ‘QuaSI Peak

Page 12 of 47
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Conducted Emission on Neutral Terminal of the power line (150 kHz to 30MHZD&aseConwctwlthIWSCT

www.wscl-cert.com

80.0

dBuV

World Standardization Certification &Testing Group Co.,Ltd. NV&

TESTING
NVLAP LAB CODE 800142-0

Limit:
AVG:

40 \( Ny T
¢ T, N
\ ’\L\ ’L
A / W o M il Mlm M I
A, U AR 17 iy T
Wy A Py
ﬂrr'"q\}[‘l .dp"‘” Ww Have
0.0
0.150 05 [MHz] 30.000
Reading Correct Measure-
Mo, Mk, Freg. Lewvel Factor rment Lirmit Over
i Hz dB dB dB U dBuY dE Detectar
1 0. 1660 37 .33 10.44 47 77 B52.15 -17.38 R
2 0. 1660 21.73 10.44 3217 9515 -22.98 ANG
3 02280 28 84 10432 a9 .27 B2 52 -23.25 QR
4 o.2300 17 B3 1043 28 .08 5245 -24 .39 AN
7] 05340 33 48 10.40 43 .88 200 -12.12 R
B " 05340 24 95 1040 35 .35 45 .00 -10.6B5 ANG
7 1.8820 14 .89 10.20 25149 45 .00 -20.81 AN G
g 4.4020 28 .60 10.24 3e.84 26.00 -17.16 aF
=] 4.4020 20.05 10.24 30.249 45.00 -15.71 ANG
10 5. BB20 31.78 10.22 42 .00 B0.00 -18.00 QR
11 B.2900 19.08 1022 20 .20 5000 -20.70 ANG
12 8.1660 30.02 10.20 40.22 F0.00 -19.78 2R

Note1:
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.

wiicatio
rfﬁ\" __I}¢

ce &technology Park, Baosh
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6.3. Conducted Output Power

6.3.1. Test Specification

®
World Standardization Certification &Testing Group Co.,Ltd. NV &@

TESTING
NVLAP LAB CODE 600142-0

For Question,
Please Contact with WSCT
www.wscl-cert.com

Test Requirement:

FCC Part15 C Section 15.247 (b)(3)

Test Method: KDB558074
Limit: 30dBm
Test Setup: Sis R o3

Spectrum Analyzer EUT

Test Mode:

Refer to item 4.1

Test Procedure:

1. The testing follows the Measurement Procedure of
FCC KDB No. 558074 DTS D01 Meas. Guidance
v04.

2. Set spectrum analyzer as following:

a) Set the RBW = DTS bandwidth.
b) Set VBW = 3 x RBW.

c) Setspan = 3 x RBW

d) Sweep time = auto couple.

e) Detector = peak.

f) Trace mode = max hold.

g) Allow trace to fully stabilize.

h) Use peak marker function to determine the peak
amplitude level.

Test Result:

PASS

Page 14 of 47
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For Question,

Pl Contact with WSCT
6.3.2. Test Data ease Contact wi

www.wscl-cert.com

BT LE mode
Maximum Conducted o
Test channel Output Power (dBm) Limit (dBm) Result
Lowest -3.30 30.00 PASS
Middle -2.32 30.00 PASS
Highest -2.70 30.00 PASS

Test plots as follows:

ience &technology Park, Baoshi Road, Bae an
16 145/26096192 FAX:B6-T755-86376605 E-mail:F
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BT LE mode

®

Ref 30 dBm

*Att

TESTING
NVLAP LAB CODE 600142-0

For Question,
Please Contact with WSCT
www.wsct-cert.com

Lowest channel

* RBW
* VBW
* SWT

1 MHz
3 MHz
2.5 ms

Marker 1 [Tl ]
0 dBm

GHz

w
© W
[
w

2.402139%94

30 dB

| 20

=
il

<
H
2]

10

—-20

——-30

——-50

| -60

=70

Center

Ref 30 dBm

2.402 GHz

*Att

300 kHz/

Span 3 MHz

Middle channel

*RBW 1 MHz
*VBW 3 MHz
*SWT 2.5 ms

Marker 1

30 dB

| 20

=y
L]

VIE!

—-20;

—-30

——40

——-50

| -60

=70

Center

2.44 GHz

300 kHz/ Span 3 MHz

ADD:Building A-B Baoshi Science & technology Park, Baoshi Road, Bae'an District, Shenzhen, Guangdong, China
TEL:B6-755-26096143/26996144/26996145/260961 82 FAX 86-755-B63T6605 E-mail:Fenghipg Wang@wscl-cerl.com Hitp:www.wael-cégt.com
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Report No.: FCC18010018A-LE NVLAP LAB CODE 600142-0
. For Question,
H Ig heSt Chan nel Please Contact with WSCT
@ *RBW 1 MHz Marker 1 [Tl ] www.wscl-cert.com
*VBW 3 MHz 2.70 dBm
Ref 30 dBm *Att 30 dB *SWT 2.5 ms 2.480091346 GHz
30
0 [ 2]
[VIE! 10
TDF
Lo -
/"’" W
L 10 “‘-~“\k*
--20
3DB
--30
--40
|--50-
|--60
=170
Center 2.48 GHz 300 kHz/ Span 3 MHz

ADD:Building A-B Baoshi Science & technology Park, Baoshi Road, Bae'an District, Shenzhen, Guangdong, China
TEL:B6-755-26096143/26996144/26996145/28896192 FAX: B6-T755-B63T76605 E-mall:Fenghing. Wang@wscl-cerl.com Hitp:www.wicl-céet.com
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For Question,
5 g p Please Contact with WSCT

6.4. Emission Bandwidth www.wscl-cert.com
6.4.1. Test Specification

Test Requirement: FCC Part15 C Section 15.247 (a)(2)

Test Method: KDB558074

Limit: >500kHz

Test Setup: i - 1

Spectrum Analyzer EUT

Test Mode: Refer to item 4.1

1. The testing follows FCC KDB Publication No. 558074
DTS D01 Meas. Guidance v04.

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

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. The 6dB bandwidth must
be greater than 500 kHz.

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

Test Result: PASS

Test Procedure:
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For Question,
Please Contact with WSCT
www.wscl-cert.com

6.4.2. Test data

6dB Emission Bandwidth (kHz)
Test channel —
BT LE mode Limit Result
Lowest 721.15 >500k
Middle 721.15 >500k PASS
Highest 706.73 >500k
Test plots as follows:
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For Question,
Please Contact with WSCT
BT LE mode www.wsct-cert.com

Lowest channel

® *RBW 100 kHz Delta 1 [T1 ]
*VBW 300 kHz 0.23 dB

Ref 30 dBm *Att 30 dB *SWT 2.5 ms 21.153846151 kHz

30 Markdr 1 [T1|(]

20
Markdr 2 [T1|]
[VIE! 10 4C

TDF

0
T~

L B
=20

3DB
=30

--60

=70

Center 2.402 GHz 300 kHz/ Span 3 MHz

Middle channel

@ *RBW 100 kHz Marker
*VBW 300 kHz

Ref 30 dBm *Att 30 dB *SWT 2.5 ms 2.43
30 Markdr 2 [T1]]
) dBm
L, 2.44000¢000 cuz| N
e [T1
4.01 aB
[VIE! 10 1 ki
TDF
o
1 /’\V"}’)\\/f\ 1
=10 D1 -9.3|dBm ‘/
- / \
3DB

--60

=70

Center 2.44 GHz 300 kHz/ Span 3 MHz

<y [ZADD:Building A-B Baoshi Scie

TEL:86-7 a6 14

& technolpgy Fark, Baoshi Road, Bae'an District, Shenzhen, Guangdong, China
8096192 FAX:B6-T55-B63TE605 E-mail:Fengbing. Wang@wscl-cert.com Http:www owscl-cédd . com

nce

ember of the WSCTING
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Highest channel
@ *RBW 100 kHz Delta 1 [T1 ]
* VBW 300 kHz 0.40 dB
Ref 30 dBm *Att 30 dB * SWT 2.5 ms 706.730769234 kHz
30 Markdr 1 [T1|(]
14.00 dBm
L 20 2.47963%423 cu-|IEN
Markdr 2 [T1]]
-3.80 dBm
ks |10 24800003000 GI
TDF
—0
VMM
3DB
[ 4 P
B //N w\\m
M WA“’W
60
=70
Center 2.48 GHz 300 kHz/ Span 3 MHz

For Question,
Please Contact with WSCT
www.wsct-cert.com

ADD:Building A-B Baoshi Science &technology Park, Baoshi Road, Bae'an District, Shenzhen, Guangdong, China

TEL:B6-755-26096143/26996144/26996145/28896192 FAX: B6-T755-B63T76605 E-mall:Fenghing. Wang@wscl-cerl.com Hitp:www.wicl-céet.com
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For Question,

6.5. Power Spectral Density Please Contact with WSCT

www.wscl-cert.com

6.6. Test Specification

Test Requirement:

FCC Part15 C Section 15.247 (e)

Test Method: KDB558074
The peak power spectral density shall not be greater
Limit: than 8dBm in any 3kHz band at any time interval of
continuous transmission.
Tost Setup o
Spectrum Analyzer EUT
Test Mode: Refer to item 4.1

Test Procedure:

1. The testing follows Measurement Procedure 10.2
Method PKPSD of FCC KDB Publication No.558074
D01 DTS Meas. Guidance v04

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. In order to
make an accurate measurement, set the span to 1.5
times DTS Channel Bandwidth. (6dB BW)

5. Detector = peak, Sweep time = auto couple, Trace
mode = max hold, Allow trace to fully stabilize. Use
the peak marker function to determine the maximum
power level.

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

Test Result:

PASS

6.6.1. Test Instruments
RF Test Room
Equipment Manufacturer Model Serial Number | Calibration Due
Spectrum Analyzer R&S FSU 200054 Sep. 27, 2018
RF cable
(9kHz-26.5GHz) TCT RE-06 N/A Sep. 27, 2018
_—|/Antenna Connector Gl RFC-01 N/A Sep. 27, 2018
v "Note: fhe":é?\ﬁtgration interval of the above test instruments is 12 months and the calibrations are traceable to

\ S

{ [ rpgepepriniternational system unit (Sl).
| © 'I Ev;..a{’% ’ | ﬂrf | 924

y
-
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For Question,

6.6.2. Test data Please Contact with WSCT

www.wscl-cert.com

Power Spectral Density (dBm/3kHz)
Test channel
BT LE mode Limit Result
Lowest -19.21 8 dBm/3kHz
Middle -18.05 8 dBm/3kHz PASS
Highest -18.57 8 dBm/3kHz
Test plots as follows:
R N O o = Tien ARG oy ine
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BT LE mode

®

*Att

TESTING

NVLAP LAB CODE 800142-0

Lowest channel

*RBW 3 kHz
*VBW 10 kHz
30 dB * SWT 240 ms

=
]

-10

=30

Pl

g

Center 2.402 GHz

Ref

30 dBm

*Att

110 kHz/ Span 1.1 MHz

Middle channel

*RBW 3 kHz Marker
*VBW 10 kHz
30 dB * SWT 240 ms 2.43

=20

rm
]

-10

AR -

Center 2.44 GHz

sruficatiop

110 kHz/ Span 1.1 MHz

hnology P
5192 FAX:BB

For Question,
Please Contact with WSCT
www.wsct-cert.com

Road, Baw an District, Shenzhen, Guangdong, China
E-mail:Fenghipg. Wang@wscl-cerl.com Hitp:www.wael-cégt.com
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For Question,
i Please Contact with WSCT
Highest channel wiww.wsct-cert.com
® *RBW 3 kHz Marker [T1 ]
*VBW 10 kHz 18.57 dBm
Ref 30 dBm *Att 30 dB * SWT 240 ms 2.479978846 GHz
30
20 .!
[VIE! 10
TDF
—0-
--10

1
Alp ]

L WWWWMWMWN\ e
o BT

——-50
-60
=70
Center 2.48 GHz 110 kHz/ Span 1.1 MHz

t+ [VADD:Building A-B Baoshi Science & technology Park, Baoshi Road, Bae'an District, Shenzhen, Guangdong, China
TEL :86-755-26006143/26096144/26996145/28006192 FAX:B6-T55-B63T6605 E-mail:Fenghing. Wang@wscl-cert.com Http:www.owscl-cérd . com
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For Question,

6.7. Conducted Band Edge and Spurious Emission Measurement?ease Contactwith WscT

www.wscl-cert.com

6.7.1. Test Specification

Test Requirement: FCC Part15 C Section 15.247 (d)
Test Method: KDB558074

In any 100 kHz bandwidth outside of the authorized
frequency band, the emissions which fall in the
non-restricted bands shall be attenuated at least 20 dB /
30dB relative to the maximum PSD level in 100 kHz by

Limit: RF conducted measurement and radiated emissions
which fall in the restricted bands, as defined in Section
15.205(a), must also comply with the radiated emission
limits specified in Section 15.209(a).

Test Setup: 2 —J I

Spectrum Analyzer EUT

Test Mode: Refer to item 4.1

1. 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.

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

3. Set RBW = 100 kHz, VBW=300 kHz, Peak Detector.
Unwanted Emissions measured in any 100 kHz
bandwidth outside of the authorized frequency band
shall be attenuated by at least 20 dB relative to the
maximum in-band peak PSD level in 100 kHz when
maximum peak conducted output power procedure is
used. If the transmitter complies with the conducted
power limits based on the use of RMS averaging over
a time interval, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB per
15.247(d).

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

5. The RF fundamental frequency should be excluded
against the limit line in the operating frequency band.

Test Result: PASS

Test Procedure:

N 3 Page 26 of 47



TESTING
Report No.: FCC18010018A-LE NVLAP LAB CODE 600142-0

WSL"'J World Standardization Certification &Testing Group Co.,Ltd. NV[L @

For Question,
6.7.2. Test Data Please Contact with WSCT

www.wsct-cert.com

Band Edge (Low channel)
& o

Ref 30 dBm *Att 30 dB *SWT 5 ms 2.396141026 GHz

30 Markdr 1 [T1]]

2.402004410 cHz|IEM

-2
24.69 dBm
3pB
-30

TN VIR | (Y bl A, LM

Start 2.393 GHz 1 MHz/ Stop 2.403 GHz

Band Edge (High channel)
@ S

Ref 30 dBm *Att 30 dB *SWT 5 ms 2.485041667 GHz

30 Markdr 1 [T1

=
y

<

IE|

2
- wtuw A oMl g s 4

[--60

Fl
-70

Start 2.479 GHz 1 MHz/ Stop 2.489 GHz

ADD:Building A-B

TEL:86-755-260961

ce &tech 1(_I|Of]5u Park Boi}ahl Road, Bag'anL
2 FAX:BB-T55-B63T6605 E-mail:Fenghing. WangE

1 \||'-l||\u\.¢ WSEL=C L‘l >0

Aember of the WSCT.ING
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Spurious Emission (High channel)
*RBW 100 kHz arker 1 ]
*VBW 100 kHz dB:
Ref 30 dBm *Att 30 dB *SWT 2.5 s 2.390945513 GHz
30 ker ]
1
I f
f-10
=20
Dl -26.99 dBm 3DB
F-30
-4
WL P AL A Mot At bl A sy
[--60:
-70
Start 30 MHz 2.497 GHz/ Stop 25 GHz

Ref 30 dBm *Att 30 dB

Spurious Emission (Mid channel)

*RBW 100 kHz Marker 2 [T1 ]
*VBW 100 kHz
*SWT 2.5 s 3.1512

30

I--30

D1 -28.13 dBm

e A AMMWMW Rl A

[

For Question,
Please Contact with WSCT
www.wsct-cert.com

Start 30 MHz

2.497 GHz/

Stop 25 GHz

ADD:Building A-B Baoshi Scien
B 2 144},

Page 28 of 47

y & technology Park, Baoshi Road, Bae an District, Shenzhen, Guangdong, China
28896192 FAX:B6-755-86376605 E-mail:Fenghipg. Wang@wsct-cert.com Hitp:www.wscl-cég.com

Member of the WSCTING,



i (::
WSL"'J World Standardization Certification &Testing Group Co.,Ltd. NV[L@

TESTING
NVLAP LAB CODE 800142-0

Report No.: FCC18010018A-LE

®

Spurious Emission (High channel)

*RBW 100 kHz arker ]
*VBW 100 kHz - dBm

Ref 30 dBm *Att 30 dB *SWT 2.5 s G

30 ke

1 e

1
F-10

20

Dl -27.51 dBm
I-30
[-40
v

[-60

70
Start 30 MHz 2.497 GHz/ Stop 25 GHz

vficatios, &
NG,

&4 [WADD:Building A-B Baoshi Sc

TEL:B6-755-26096143/26996144/2

T:
HHYG
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For Question,
Please Contact with WSCT
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6.8. Radiated Spurious Emission Measurement

6.8.1. Test Specification

A7

NVLAP LAB CODE 600142-0

For Question,
Please Contact with WSCT
www.wscl-cert.com

Test Requirement:

FCC Part15 C Section 15.209

Test Method:

ANSI C63.10: 2013

Frequency Range:

9 kHz to 25 GHz

Measurement Distance:

3m

Antenna Polarization:

Horizontal & Vertical

Operation mode:

Refer to item 4.1

Frequency Detector RBW VBW Remark
9kHz- 150kHz | Quasi-peak | 200Hz 1kHz Quasi-peak Value
150kHz- Quasi-peak 9kHz 30kHz | Quasi-peak Value
Receiver Setup: 30MHz
30MHz-1GHz | Quasi-peak | 100KHz | 300KHz | Quasi-peak Value
Peak 1MHz 3MHz Peak Value
Above 1GHz Peak 1MHz | 10Hz | Average Value
Freduonc Field Strength Measurement
q y (microvolts/meter) Distance (meters)
0.009-0.490 2400/F(KHz) 300
0.490-1.705 24000/F(KHz) 30
1.705-30 30 30
30-88 100 3
88-216 150 3
Limit: 216-960 200 3
Above 960 500 3
Field Strength Mea§urement
Frequency . Distance Detector
(microvolts/meter)
(meters)
500 3 Average
Above 1GHz 5000 3 Peak
For radiated emissions below 30MHz
Dstance = 3m
Computer [
| f/—\ Pre -Amplifier
\ z"l
Ti :
est setup E
| oo —
4— Tum table
- —1 Receiver
|

squficatios

I Ground Plane

30MHz to 1GHz
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ror (teshon
== Conflact with WSCT
Antenna Tower w.wsht-cert.com

ceeem 3m <.JE_._.__.. Search
G - Antenna

4m /
RF Test

o T\ Receiver ‘\

Ground Plane

Above 1GHz

orn Anlenna Antenna Tower

T —

Test Receiver Bt o o I"_‘: pergisnr | [COnirolier )
! | I

|

1. For the radiated emission test below 1GHz:
The EUT was placed on a turntable with 0.1 meter
above ground. The EUT was set 3 meters from the
interference receiving antenna, which was mounted
on the top of a variable height antenna tower. The
EUT was arranged to its worst case and then tune
the antenna tower (from 1 m to 4 m) and turntable
(from 0 degree to 360 degrees) to find the maximum
reading. A pre-amp and a high PASS filter are used
for the test in order to get better signal level.
For the radiated emission test above 1GHz:
Test Procedure: Place the measurement antenna on a turntable with
1.5 meter above ground, which is away from each
area of the EUT determined to be a source of
emissions at the specified measurement distance,
while keeping the measurement antenna aimed at
the source of emissions at each frequency of
significant emissions, with polarization oriented for
maximum response. The measurement antenna
may have to be higher or lower than the EUT,
depending on the radiation pattern of the emission
and staying aimed at the emission source for
receiving the maximum signal. The final
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measurement antenna elevation shall be that Which, bt weer
maximizes the emissions. The measurement  www.wsptcert.com
antenna elevation for maximum emissions shall be
restricted to a range of heights of from 1 mto 4 m
above the ground or reference ground plane.

2. Corrected Reading: Antenna Factor + Cable Loss +

Read Level - Preamp Factor = Level

3. For measurement below 1GHz, If the emission level
of the EUT measured by the peak detector is 3 dB
lower than the applicable limit, the peak emission
level will be reported. Otherwise, the emission
measurement will be repeated using the quasi-peak
detector and reported.

4. Use the following spectrum analyzer settings:

(1) Span shall wide enough to fully capture the
emission being measured,;

(2) Set RBW=100 kHz for f < 1 GHz; VBW =RBW;
Sweep = auto; Detector function = peak; Trace =
max hold;

(3) Set RBW = 1 MHz, VBW=3MHz forf 1 GHz
for peak measurement.

For average measurement: VBW = 10 Hz, when

duty cycle is no less than 98 percent. VBW > 1/T,

when duty cycle is less than 98 percent where T is

the minimum transmission duration over which the
transmitter is on and is transmitting at its maximum
power control level for the tested mode of operation.

Test mode: Refer to section 4.1 for details
Test results: PASS

L L SNl B a1} xaosni moa 40 an LUIsirK onenznen, Cuangaond, Lnine
TE 16-F55-26096143/26996144/26998145/% 56192 FAX:BB-T55-B¢ B605 E-mail:Fengbing. Wang@wscl-cer

Page 32 of 47 Memiber of the WSCTANE



WS[’.@ World Standardization Certification &Testing Group Co.,Ltd. Nv&@ﬂ[\ﬂg

Report No.: FCC18010018A-LE

6.8.2. Test Data

Please refer to following diagram for individual

TESTING
NVLAP LAB CODE 800142-0

Below 1GHz

For Question,
Please Contact with WSCT
www.wscl-cert.com

Horizontal:
200 dBuV/m
Limit: —_
M argin:
[
| 3 - 2 %
1 ] i mm-f"wf'lln
; / A T i |
™, ! bt Jm il L\AA w . M )
AR " "1||:~ ! I ,l\\ bl
w“j / U\UM‘ ¥ h ’W-‘»\M o
-20
30.000 40 50 60 7D B8O [MHz) 300 400 500 GOO 70O 1000000
Feading Correct Measure-
Mo. Mk Freq.  Level Factar ment Limit  Cver
mMHz dBL dB dBUW dBUV I dB Detector
1 | 47 4508 35 44 -1.04 34410 40.00  -560 JF
21 B 4330 144 -B .5E 34 .88 4000 0 -512 CIF
3 1 110.9570 338.58 -1.96 37.62 4380 -588 P
4 % 1832005 45 &0 -7.08 3452 43650 -3.48 JF
o | 38B.HYSY 41 .73 -1.60 40,223 A5 00 -5 77 JF
B I 714.1734 38 .46 248 40594 d6.00 -5.08 CJF
Ifl- .ll.l_nj.'..-'|.|I;|I.'"~. .l.".-! | 2nce d -l:.: : I. ._“'T_!'[:r,_l y FL F [— ._,}_|||I - a U.'C-.;: District :Sl'v'_n.\-'_.!': :n, Guangdont
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Vertical:

20.0 dBu¥/m

TESTING
NVLAP LAB CODE 800142-0

For Question,
Please Contact with WSCT
www.wscl-cert.com

Limit- —_—
Margin:
//%n l 5 &
i ) i T
20 'W"W*Avmﬁfh"ﬁ_ MJ'M o | ! { L\LILL
hy W W) | AU\] iyl
, b
ot T "
-20
30.000 40 a0 60 70 60 [MHz) 300 400 00 600 VOO 1000.000
Feading Correct Measure- 7
Mo. Mk, Freq. Level Factar ment Limit  Ower
MH= dButs dB dBuvim dBuUIm dB Detector
11 30.8535 31.03 447 35.580 4000  -4.50 P
2 | 47,1594 d4.56 -3.33 36.23 4000 -3.7°7 CIF
4 *  80.2324 41.53 -5.04 36.44 40,00 -3.51 CIF
A B5-34 47.03 -7 39.892 4350  -3.58 IR
] 550.9474H 37.66 0.22 37.88 4600 -8.12 CIF
B | 8510353 35.26 4.75 40.01 46.00 -599 CIF

Note: 1.The low frequency, which started from 9KHz~30MHz, was pre-scanned and the result which was 20dB lower than

the limit line per 15.31(o) was not reported

2. Measurements were conducted in all three channels (high, middle, low), and the worst case Mode (Middle
channel) was submitted only.

ADD:Building A-B

TEL:86

ance & technology Park, Baoshi Road, Bas an District, Shenzhen, Guangdong, China

95145/2808596192 FAX:BE-755-B6376605 E-mail:Fengbing. Wang@wscl-cert.com Hitpwwy
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Above 1GHz
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NVLAP LAB CODE 600142-0

For Question,
Please Contact with WSCT
ct-cert.com

E Low channel: 2402MHz
(MreH‘l') Ant.Pol | Emission Level(dBuV) Limit 3m(dBuV/m) Over(dB)
H/V PK AV PK AV PK AV
4804 V 60.45 39.56 74 54 -13.55 -14.44
7206 V 58.22 39.49 74 54 -15.78 -14.51
4804 H 59.27 39.48 74 54 -14.73 -14.52
7206 H 58.30 39.30 74 54 -15.70 -14.70
E Middle channel: 2440MHz
(I\;ﬁﬁz') Ant.Pol | Emission Level(dBuV) Limit 3m(dBuV/m) Over(dB)
H/V PK AV PK AV PK AV
4880 V 58.15 40.94 74 54 -15.85 -13.06
7320 V 59.19 40.70 74 54 -14.81 -13.30
4880 H 58.84 39.76 74 54 -15.16 -14.24
7320 H 59.66 40.66 74 54 -14.34 -13.34
e High channel: 2480 MHz
(MHz-) Ant.Pol | Emission Level(dBuV) Limit 3m(dBuV/m) Over(dB)
H/V PK AV PK AV PK AV
4960 V 58.27 39.03 74 54 -15.73 -14.97
7440 \ 59.06 40.47 74 54 -14.94 -13.53
4960 H 59.87 40.80 74 54 -14.13 -13.20
7440 H 59.71 40.71 74 54 -14.29 -13.29

Note:

1. All emissions not reported were more than 20dB below the specified limit or in the noise floor.
2. Emission Level= Reading Level+Probe Factor +Cable Loss.
3. Data of measurement within this frequency range shown “-"in the table above means the reading of emissions are

attenuated more than 20dB below the permissible limits or the field strength is too small to be measured.
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Restricted Bands Requirements

Test result for GFSK Mode (the worst case)

TESTING
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NVLAP LAB CODE 600142-0

A7

Page 36 of 47

Frequency | Reading Correct | Emission Limit Margin Polar Detector
Factor Level
(MHz) (dBuV/m) dB/m (dBuV/m) | (dBuV/m) (dB) H/IV
Low Channel
2390 67.30 -8.73 58.57 74 -15.43 H PK
2390 48.11 -8.73 39.38 54 -14.62 H AV
2390 68.27 -8.73 59.54 74 -14.46 V PK
2390 49.64 -8.73 40.91 54 -13.09 V AV
High Channel
2483.5 69.29 -8.17 61.12 74 -12.88 H PK
2483.5 48.22 -8.17 40.05 54 -13.95 H AV
2483.5 68.73 -8.17 60.56 74 -13.44 V PK
2483.5 46.70 -8.17 38.53 54 -15.47 V AV
~ef \J_'. ca m, , @

For Question,
Please Contact with WSCT
www.wscl-cert.com
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For Question,

7. Appendix A: Photographs of Test Setup Please ontact with WSCT

www.wscl-cert.com

ADD:Building A

TEL:86-755-2659614

echnolpgy Park, B
192 FAX:BB-T55

shenzhen, Guangdong, China
arf.com - Hitpww e

Page 37 of 47



TESTING
Report No.: FCC18010018A-LE NVLAP LAB CODE 600142-0

5[r® World Standardization Certification &Testing Group Co.,Ltd. NV&@@

For Question,
Please Contact with WSCT
www.wscl-cert.com
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For Question,
Please Contact with WSCT

8. Appendix B: Photographs of EUT
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