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I C I Report No.: TCT180418E003

1. Test Certification

Product: Prism Wi-Fi® Radio Transceiver

Model No.: NM-915-2H

Additional

Model No.: NO-915-2H, HM-915-2, HO-915-2

Trade Mark: N/A

Applicant: Doodle Labs (SG) Pte Ltd

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

Singapore
Manufacturer: |Doodle Labs (SG) Pte Ltd

150 Kampong Ampat, KA Center, Suite 05-03 Singapore, 368324
Singapore

Date of Test: |Apr.18. 2018 — May 08, 2018

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

Address:

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

Tested By: ﬁm/ Date: May 08, 2018

Garen
Reviewed By: W W Date: May 09, 2018
Beryl Zhao
Approved By: 70.7‘44/;’ Date: May 09, 2018
Tomsin

Page 3 of 62

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




I C I Report No.: TCT180418E003

2. Test Result Summary

Requirement CFR 47 Section Result
Antenna requirement 815.203/815.247 (c) PASS
AC Power Lllne. Conducted §15.207 PASS
Emission
15.247 (b)(3
Conducted Peak Output § (b)(3) PASS
Power 82.1046
. . 815.247 (a)(2)
6dB Emission Bandwidth PASS
§2.1049
Power Spectral Density §15.247 (e) PASS
185.247(d)
Band Edge PASS

§2.1051, §2.1057

. . §15.205/815.209
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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I C I Report No.: TCT180418E003

3. EUT Description

Product: Prism Wi-Fi® Radio Transceiver
Product Type: WLAN(2TX, 2RX)

Radio Type: 2x2 MIMO

Model No.: NM-915-2H

Additional Model No.: NO-915-2H, HM-915-2, HO-915-2

Trade Mark: N/A
Hardware Version: 3
Software Version: V1.0

Operation Frequency: | 905MHz~920MHz

Channel Separation: 5MHz
Number of Channel: 905 MHz, 910 MHz, 915 MHz, 920 MHz,

Modulation Technology:| pSSS, OFDM

Antenna Type: R-SMA antenna

Antenna Gain: All are 2dBi

Power Supply: DC 5V from adapter (voltage range: 5V up to 42V)
Remark: All models above are identical in interior structure, electrical

circuits and components, and just model names are different
for the marketing requirement.

Operation Frequency each of channel For DSSS, OFDM.

[channel Frequency |Channel| Frequency (Channell Frequency [Channel| Frequency
1 905MHz 2 910MHz 3 915MHz 4 920MHz

Remark: All the channels have been tested.
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4. Genera Information
4.1. Test environment and mode

Report No.: TCT180418E003

Operating Environment:

Temperature: 25.0 °C
Humidity: 56 % RH
Atmospheric Pressure: 1010 mbar

Test Mode:

Engineering mode:

Keep the EUT in continuous transmitting
by above channel

maximum state.

The sample was placed (0.8m 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. For the full battery state and The output power to the

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

4.2. Description of Support Units

Report No.: TCT180418E003

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
900MHz
Dipole 001-0002 / / LSR
Antenna
Adapter EP-TA20CBC R37THREYODT / SAMSUNG
1RT3
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 is connected to the test equipment via temporary antenna connector, the

antenna connector is soldered on the antenna port of EUT, and the temporary antenna connector is listed in the
Test Instruments.
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I C I Report No.: TCT180418E003

5. Facilities and Accreditations

5.1. Facilities

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

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

e |C - Registration No.: 10668A-1
The 3m Semi-anechoic chamber of Shenzhen TCT Testing Technology Co., Ltd. has
been registered by Certification and Engineering Bureau of Industry Canada for radio
equipment testing

5.2. Location

Shenzhen Tongce Testing Lab

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

TEL: +86-755-27673339

5.3. Measurement Uncertainty

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

No. ltem MU

1 Conducted Emission +2.56dB
2 RF power, conducted +0.12dB
3 Spurious emissions, conducted +0.11dB
4 All emissions, radiated(<1G) +3.92dB
5 All emissions, radiated(>1G) 1+4.28dB
6 Temperature +0.1°C
7 Humidity +1.0%
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I C I Report No.: TCT180418E003

6. Test Results and Measurement Data

6.1. Antennarequirement

Standard requirement: FCC Partl5 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 902-928 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 two R-SMA antennas that uses a unigue coupling to the intentional
radiator, and the best case gain of the two antennas are 2dBi.
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I C I Report No.: TCT180418E003

6.2. Conducted Emission

6.2.1. Test Specification

Test Requirement: FCC Partl5 C Section 15.207
Test Method: ANSI C63.10:2013
Frequency Range: 150 kHz to 30 MHz
Receiver setup: RBW=9 kHz, VBW=30 kHz, Sweep time=auto
Frequency range Limit (dBuV)
(MH2z) Quasi-peak Average
Limits: 0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50
Reference Plane
LISN
40cm 80cm
Filter |— AC power
E.U.T AC power
Test Setup: EMI
Receiver
Test table/Insulation plane
Remark:
EU T Equibment Under Taest
LISN Line impedenca Stabiization Network
Taat lable height=0
Test Mode: Charging + transmitting with modulation

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

2. The peripheral devices are also connected to the main
power through a LISN that provides a 500hm/50uH
coupling impedance with 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: PASS

Test Procedure:
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6.2.2. Test Instruments

Report No.: TCT180418E003

Conducted Emission Shielding Room Test Site (843)

Equipment Manufacturer Model Serial Number | Calibration Due
Test Receiver R&S ESPI 101401 Jun. 12, 2018
LISN Schwarzbeck |NSLK 8126 8126453 Sep. 27, 2018
(gﬁoHi’fgcoalalHez) TCT CE-05 N/A Sep. 27, 2018
EMI Test Software Teiﬂ‘;i)plfgy EZ-EMC N/A N/A

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

international system unit (SI).

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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I C I Report No.: TCT180418E003

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 dBu¥

70

FCC Part 15C Conduction(QP)
51]
2
50 v E
3 R ]

40

- Iy iR D

=1}

peak
20
AYG
10
0.0
0.150 0.5 [MHz) 5 30.000
Site Phase: L1 Temperature: 25
Limit. FCC Part 15C Conduction(QP) Power:  AC 120v/60Hz Humidity: 55 %
Reading Correct Measure-
No. Mk.  Freq. Level Factor  ment Limit ~ Over
MHz dBuV dB dBuV dBuv dB Detector Comment

—

0.1500 42.97 11.39 54.36 66.00 -11.64 peak

2" 01725 42 47 11.38 53.85 64.84 -10.99 peak
3 0.4605 34.43 11.24 45.67 56.68 -11.01 peak
4 1.1129 3257 11.01 4358  56.00 -12.42  peak
5 50640 3535 10.28 4563  60.00 -1437  peak
6 9.0960 37.26 10.84 4810 60.00 -11.90 peak
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 (dBpV) — Limits (dBuV)

Q.P. =Quasi-Peak

AVG =average

* is meaning the worst frequency has been tested in the frequency range 150 kHz to 30MHz.
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I C I Report No.: TCT180418E003

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

80.0 dBu¥Y
70
_ \ FCC Part 15C  Conduction(QP]
2
50 2

W. peak

20

AVG

10

0.0

0.150 0.5 [MHz) 5 30.000
Site Phase: N Temperature: 25
Limit: FCC Part 15C Conduction(QP) Power:  AC 120V/60Hz Humidity: 55 %
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  Over
MHz dBuVY dB dBuV dBuVv dB Detector Camment

—_

0.1508  42.76 11.39 5415 6396 -11.81 peak

2 " 01725 4252 11.38 5390 6484 -10.94 peak
3 04605 3395 11.24 4519 5668 -11.49  peak
4 11670 311 11.04 4215 56.00 -13.85 peak
5 4.8615 34.69 10.32 45.01 56.00 -10.99 peak
6 87944 3805 10.80 4885 60.00 -11.15  peak
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 (dBpV) — 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 13 of 62

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




I C I Report No.: TCT180418E003

6.3. Maximum Conducted (Peak) Output Power

6.3.1. Test Specification

Test Requirement: FCC Partl5 C Section 15.247 (b)(3)

Test Method: KDB 558074

Limit: 30dBm

Test Setup: g L] Q2
Power meter EUT

Test Mode: Transmitting mode with modulation

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

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

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

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

Test Result: PASS

Test Procedure:

6.3.2. Test Instruments

Equipment Manufacturer Model Serial Number | Calibration Due
Power Meter Anritsu ML2495A 1005002 Sep. 27, 2018
Pulse Power Anritsu MA2411B | 0917070 Sep. 27, 2018
Senor
RF Cable
(9KHz-26.5GHz) TCT RE-06 N/A Sep. 27, 2018
Antenna Connector TCT RFC-01 N/A Sep. 27, 2018

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

international system unit (SI).
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6.3.3. Test Data

For DSSS / Antenna O+Antenna 1

Maximum Conducted (Peak)
Test channel Output Power (dBm) Limit (dBm) Result
Ant0 Antl Total
905MHz 25.13 25.83 28.50 30 PASS
910MHz 25.37 25.62 28.51 30 PASS
915MHz 25.22 25.48 28.36 30 PASS
920MHz 26.06 25.80 28.94 30 PASS

For OFDM / Antenna O+Antenna 1

Maximum Conducted (Peak)
Test channel Output Power (dBm) Limit (dBm) Result
Ant0 Antl Total
905MHz 23.52 23.52 26.53 30 PASS
910MHz 23.66 23.49 26.59 30 PASS
915MHz 23.61 23.72 26.68 30 PASS
920MHz 23.67 23.64 26.67 30 PASS

Note: Gant =2dBi, Array Gain=10log(Nant/Nss)=3.01dBi

Directional Gain=Gpnt + Array Gain=5.01dBi<6dBi, So limit=30dBm
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6.4. Emission Bandwidth

6.4.1. Test Specification

Test Requirement: FCC Partl5 C Section 15.247 (a)(2)
Test Method: KDB 558074

Limit: >500kHz

Test Setup: Ve L ¥

Spectrum Analyzer EUT

Test Mode: Transmitting mode with modulation

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:

6.4.2. Test Instruments

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

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

international system unit (SI).
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6.4.3. Test data

Antenna O:

Report No.: TCT180418E003

Test channel

6dB Emission Bandwidth (MHz)

For DSSS For OFDM

905MHz 2.548 4.479
910MHz 2.477 4.471
915MHz 2.537 4.483
920MHz 2.461 4471

Limit: >500k

Test Result: PASS

Antenna 1:

Test channel

6dB Emission Bandwidth (MHz)

For DSSS For OFDM
905MHz 2.418 4.451
910MHz 2.458 4.444
915MHz 2.482 4.490
920MHz 2.457 4.490
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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Antenna O:
For DSSS

Report No.: TCT180418E003

905MHz Modulation

Agilent Spectrum Analyzer - Occupied BW
[ 50 AC INT]

Center Freq; 505.000000 M
Trig: Free Run Avgl
#Atten: 40 dB

Center Freq 905.000000 MHz

HIFGain:Low

Ref Offset 10 dB
Ref 30.00 dBm

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power

3.5115 MHz
-13.150 kHz
2.548 WHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

ALIGNAUTO | 10;20:44 AM Api 19, 2018
Radio Std: None

Frequency

d>10/10
Radio Device: BTS

22.0 dBm

STATUS

910MHz Modulation

Agilent Spectrum Analyzer - Occupied BW
J i ¢

Center Freq 910.000000 MHz

o Trig: Free Run
#IFGain:Low

#Atten: 40 dB

Ref Offset 10 dB
Ref 30.00 dBm

Center 910 MHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power

3.4653 MHz
-16.069 kHz
2.477 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

SENGEIIN
Center Freq: §10.000000 MHz
‘AvglHold:>10/10

ALIGNAUTO 10:27:10 AM Apr 12, 2018

Radio 5td: None Frequency

Radio Device: BTS

Center Freq
910.000000 MH:

22.0 dBm

STATUS

915MHz Modulation

Agilent Spectrum Analyzer - Occupied BW

Center Freq 915.000000 MHz

o Trig: Free Run
#IFGain:Low

#Atten: 40 dB

Ref 30.00 dBm

Center 915 MHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power

3.4819 MHz
-14.311 kHz
2.537 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

SENEEIN
Center Fraq: 915.000000 MHz
AvglHold:>10/10

10:36:40 AM Apr 15, 2018

Radio Std: None Frequency

Radio Device: BTS

Center Freq
915.000000 MH:

20.9 dBm

STATUS

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

Fax: 86-755-27673332
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I I Report No.: TCT180418E003

920MHz Modulation

Agilent Spectrum Analyzer - Occupied BW

I RF S0 & C SENSE:IN LIGNAUTO 10:38:27 AM Apr 19, 2018
Center Freq 920.000000 MHz Center Freq: 920.000000 MHz Radio Std: None Frequency

e Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Arten: 40 dB Radie Device: BTS

Ref 30.00 dBm

Center Freq|
920.000000 MH3Z

Center 920 MHz
#Res BW 100 kHz #VBW 300 kHz
Occupied Bandwidth Total Power
3.5019 MHz
Transmit Freq Error =11.686 kHz OBW Power
x dB Bandwidth 2.461 MHz x dB

— STATUS
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For OFDM

Report No.: TCT180418E003

905MHz Modulation

Agilent Spectrum Analyzer - Occupied BW

Center Freq 905,0!
#IFGain:Low e #Atten: 40 dB

Ref Offset 10 dB
Ref 30.00 dBm

Center 905 MHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power

4.4645 MHz
-6.742 kHz OBW Power
4.479 MHz x dB

Transmit Freq Error
x dB Bandwidth

MH i
B 1 \i5 Free Run BvglHold:> 10110

TG 10:30:20 4M Apr 15, 2018
Radio Std: None

Frequency

Center Freq|
00000 MH

Radie Device: BTS

22.4 dBm

STATUS

910MHz Modulation

Agilent Spectrum Analyzer - Occupied BW
J R 1

Center Freq 910.000000 MHz
G Trig: Free Run
#IFGain:Low #Atten: 40 dB

Ref Offset 10 dB
Ref 30.00 dBm

Center 910 MHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power

4.4544 MHz
-5.803 kHz OBW Power
4.471 MHz x dB

Transmit Freq Error
x dB Bandwidth

MsG iFile <6-910.png> saved

SENGEIIN
Center Freq: §10.000000 MHz
‘AvglHold:>10/10

10:29:12 AM Apr 12, 2018
Radio 5 one

Frequency

Radio Device: BTS

Center Freq
910.000000 MH:

22.6 dBm

99.00 %
-6.00 dB

STATUS

915MHz Modulation

Agilent Spectrum Analyzer - Occupied BW
J i ¢

Center Freq 915.000000 MHz
G Trig: Free Run
#IFGain:Low #Atten: 40 dB

Ref 30.00 dBm

Center 915 MHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power

4.4689 MHz
-11.198 kHz OBW Power
4.483 MHz x dB

Transmit Freq Error
x dB Bandwidth

SENGEIIN
Center Freq: §15.000000 MHz
‘AvglHold:>10/10

AUTO 10:37:42 AM Apr 12, 2018

Radio 5td: None Frequency

Radio Device: BTS

Center Freq
915.000000 MH:

21.1 dBm

99.00 %
-6.00 dB

STATUS

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

Fax: 86-755-27673332

Page 20 of 62

http://www.tct-lab.com




I I Report No.: TCT180418E003

920MHz Modulation

Agilent Spectrum Analyzer - Occupied BW
LIGNAUTO 10:39:12 AM Apr 19, 2018
Radio Std: None Frequency

L RF S0 AC SENSE:IN E
Center Freq 920,000000 MHz Center Freq: 920.000000 MHz

e Trig: Free Run Avg|Hold:>10/10

#IFGain:Low #Arten: 40 dB Radie Device: BTS

Ref 30.00 dBm

Center Freq|
920.000000 MH3Z

Center 920 MHz
#Res BW 100 kHz #VBW 300 kHz
Occupied Bandwidth Total Power
4.4668 MHz
Transmit Freq Error =10.053 kHz OBW Power
x dB Bandwidth 4.471 MHz x dB

wsG 1 File <6-920.png> saved STATUS
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TCT

Antenna 1:
For DSSS

Report No.: TCT180418E003

905MHz Modulation

Agilent Spectrum Analyzer - Occupied BW

Center Freq 905000000 MHz
HIFGain:Low ik fiArten: 40 dB

Ref 30.00 dBm

Center 905 MHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power

3.4486 MHz
-2.618 kHz OBW Power
2.418 MHz x dB

Transmit Freq Error
x dB Bandwidth

Center Freq: 905.000000 MHz

S\ Trig: Free Run ‘Avg|Hold:> 1010

TG Apr 19,2018

10:4
Radio Std: None

Frequency

Center Freq|
00000 MH

Radie Device: BTS

22.1 dBm

STATUS

910MHz Modulation

Agilent Spectrum Analyzer - Occupied BW

i R S0 & C
Center Freq 910.000000 MHz
G Trig:Free Run
#IFGain:Low #Atten: 40 dB

Ref 30.00 dBm

Center 910 MHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power

3.4824 MHz
-16.587 kHz OBW Power
2.458 MHz x dB

Transmit Freq Error
x dB Bandwidth

Center Fraq: 910000000 MHz
BvglHold:> 1010

TG 10:48:23 AM Apr 15, 2018

Radio Std: None Frequency

Radio Device: BTS

Center Freq
910.000000 MH:

22.2 dBm

99.00 %
-6.00 dB

STATUS

915MHz Modulation

Agilent Spectrum Analyzer - Occupied BW
J R 1

Center Freq 915.000000 MHz
G Trig: Free Run
#IFGain:Low #Atten: 40 dB

Ref 30.00 dBm

Center 915 MHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power

3.5059 MHz
-25.157 kHz OBW Power
2.482 MHz x dB

Transmit Freq Error
x dB Bandwidth

SENGEIIN
Center Freq: §15.000000 MHz
‘AvglHold:>10/10

AT 10:46:21 AM Apr 12, 2018

Radio 5td: None Frequency

Radio Device: BTS

Center Freq
915.000000 MH:

21.0 dBm

99.00 %
-6.00 dB

STATUS

Hotline: 400-6611-140

Tel: 86-755-27673339  Fax: 86-755-27673332
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920MHz Modulation

Agilent Spectrum Analyzer - Occupied BW
LIGNAUTO 10:45:52 AM Apr 19, 2018
Radio Std: None Frequency

L RF S0 AC SENSE:IN E
Center Freq 920,000000 MHz Center Freq: 920.000000 MHz

e Trig: Free Run Avg|Hold:>10/10

#IFGain:Low #Arten: 40 dB Radie Device: BTS

Ref 30.00 dBm

Center Freq|
920.000000 MH3Z

Center 920 MHz
#Res BW 100 kHz #VBW 300 kHz
Occupied Bandwidth Total Power
3.4638 MHz
Transmit Freq Error =10.803 kHz OBW Power
x dB Bandwidth 2.457 MHz x dB

msG i File <6-920_0000.png> saved STATUS
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For OFDM
905MHz Modulation

Agilent Spectrum Analyzer - Occupied BW

1 T 5 CENSE: I LIGNAUTO 10:50:24 AM Apr 15, 2018

Center Freq 905.0! MH Radio Std: None Frequency
5 Trig:Frae Run Avg[Hold:>10/10

#IFGain:Low | #Atten: 40 dB Radie Device: BTS

Ref 30.00 dBm

Center Freq|
00000 MH

Center 905 MHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 22.4 dBm
4.4514 MHz

Transmit Freq Error =6.430 kHz OBW Power

x dB Bandwidth 4.451 MHz x dB

wsa 1 File <6-905.png> saved STaTus

910MHz Modulation

Agilent Spectrum Analyzer - Occupied BW

RF ] Apr 19, 2018

U SO0 AC SENGEIIN PLIGMALTO | 04
Center Freq 910.000000 MHz Center Freq: §10.000000 MHz Radio 5td: None Frequency
o Trig: Free Run ‘AvglHold:>10/10

AFGain:Low —_ WAtten: 40 dB Radio Device: BTS

Ref 30.00 dBm

Center Freq
910.000000 MH:

Center 910 MHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 22.4 dBm
4.4444 MHz

Transmit Freq Error -16.662 kHz OBW Power 99.00 %
x dB Bandwidth 4.444 MHz x dB -6.00 dB

wsa 1 File <6-910.png> saved STaTus

915MHz Modulation

Agilent Spectrum Analyzer - Occupied BW

RF ] ALIGNMAUTO 10:47:21 AM Apr 12, 2018

1 SO0 AC SENGEIIN L
Center Freq 915.000000 MHz Center Freq: §15.000000 MHz Radio 5td: None Frequency
o Trig: Free Run ‘AvglHold:>10/10

AFGain:Low —_ WAtten: 40 dB Radio Device: BTS
Ref 30.00 dBm

Center Freq
915.000000 MH:

Center 915 MHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 21.1 dBm
4.4632 MHz

Transmit Freq Error -8.500 kHz OBW Power 99.00 %
x dB Bandwidth 4.490 MHz x dB -6.00 dB

L/File <6-915.png> saved STATUS
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920MHz Modulation

Agilent Spectrum Analyzer - Occupied BW
LIGNAUTO 10:44:29 AM Apr 19, 2018
Radio Std: None Frequency

L RF S0 AC SENSE:IN E
Center Freq 920,000000 MHz Center Freq: 920.000000 MHz

e Trig: Free Run Avg|Hold:>10/10

#IFGain:Low #Arten: 40 dB Radie Device: BTS

Ref 30.00 dBm

Center Freq|
920.000000 MH3Z

Center 920 MHz
#Res BW 100 kHz #VBW 300 kHz
Occupied Bandwidth Total Power
4.4639 MHz
Transmit Freq Error =14.261 kHz OBW Power
x dB Bandwidth 4.490 MHz x dB

msG i File <6-920_0000.png> saved STATUS
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I C I Report No.: TCT180418E003

6.5. Power Spectral Density

6.5.1. Test Specification

Test Requirement: FCC Partl5 C Section 15.247 (e)
Test Method: KDB 558074

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

continuous transmission.

— ]
Test Setup: M L | _ﬁ )
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 DO1 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. 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:

6.5.2. Test Instruments

RF Test Room

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

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

international system unit (SI).
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I C I Report No.: TCT180418E003

6.5.3. Test data

For DSSS/ Antenna 0, Antenna 1

AVG Power Spectral Density
Test channel (dBm/3kHz) Limit (dBm) Result
Ant0 Antl Total
905MHz 2.573 2.930 5.77 8dBm/3kHz PASS
910MHz 2.437 1.267 4.90 8dBm/3kHz PASS
915MHz 1.650 1.208 4.44 8dBm/3kHz PASS
920MHz 3.820 2.994 6.44 8dBm/3kHz PASS

For OFDM/ Antenna 0, Antenna 1

AVG Power Spectral Density
Test channel (dBm/3kHz) Limit (dBm) Result
Ant0 Antl Total
905MHz 2.936 2.913 5.93 | 8dBm/3kHz PASS
910MHz 3.433 1.068 5.42 8dBm/3kHz PASS
915MHz 2.295 1.378 4.87 8dBm/3kHz PASS
920MHz 3.258 2.830 6.06 | 8dBm/3kHz PASS

Note: Gant =3dBi, Array Gain=10log(Nan1/Nss)=3.01dBi

Directional Gain=Gayr+ Array Gain=5.01dBi<6dBi, So limit=8dBm/3kHz

Test plots as follows:
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Antenna O:
For DSSS

[ —————

0 R o iC
Marker 1 905.100000000 MHz

Ref Offset 10 dB
Ref 39.50 dBm

e
fl M

Center 905,000 MHz
#Res BW 3.0 kHz

905MHz Modulation

SENSE: IN LIGNAUTO 11:13:29 AM Apr 10, 2018
Avg Type: Log-Pwr T

Trig: Free Run Avg|Hold: 16/100

PNO: Wide ()
#Arten: 40 dB

IFGain:Low -
Mkr1 905.10 MHz
2.573 dBm

’1

%
l"ql"‘wl'l}'m Wk,
e

Span 10,00 MHz
Sweep 1.054 5 (1001 pts)

STATUS

#VBW 10 kHz

Report No

Peak Search

Marker Delta

[ ————

Marker 1 910.6000000 MHz

Ref Offset 10 dB
Ref 39.50 dBm

Center 910.000 MHz
#Res BW 3.0 kHz

910MHz Modulation

ENSE I LIGNAUTO
Aug Type: Log-Pwr
Trig: Free Run AvglHold: 13100

#Atten: 40 dB

PNO: Wida )
IFGain:Low

Span 10.00 MHz|
Sweep 1.054 s (1001 pts)

STATUS

#VBW 10 kHz

Marker Delta

Aot Spoctrum Analyzer, Swept 5

Marker 1 91 5.35[)0[)00 MHz

Ref Offset 10 dB
Ref 39.50 dBm

l.
L

Center 915.000 MHz
#Res BW 3.0 kHz

i
et

915MHz Modulation

ENSE:IN ALIGNAUTO
Aug Type: Log-Pwr
Trig: Free Run AvglHold: 53/100

#Atten: 40 dB

PNO: Wida )
IFGain:Low

Mkr1 915.35 MHz

1.650 dBm

1

.\‘JI'*”O"W‘I ;\-'U‘l_ql‘}ﬂ‘l n
¥ }

‘H’Llr'n,.)“ st e

Span 10.00 MHz|
Sweep 1.054 s (1001 pts)

STATUS

g

#VBW 10 kHz

Marker Deltz

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332

http://www.

.. TCT180418E003
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Agilent Spectrum Analyzer - Swept SA

Marker 1 919.600000000 MHz

PNO: Wide )
IFGain:Low

Ref Offset 10 dB
Ref 39.50 dBm

/
J
s
i M
ih i !

Center 920,000 MHz
#Res BW 3.0 kHz

920MHz Modulation

SENEEIN LIENAUTD
Avg Type: Log-Pwr

Trig: Free Run Avg|Hold: 29/100

#Arten: 40 dB

'y
.ur.w‘h"llwll ‘_M-»Huﬂm
¥ LA,

]

N
el |
¥haiy
LI LY
Span 10,00 MHz
Sweep 1.054 s (1001 pts)

STATUS

#VBW 10 kHz

Report No

Peak Search

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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For OFDM

905MHz Modulation

Agilent Spectrum Analyzer - Swept SA

U R S0 AC
Marker 1 903.740000000 MHz

PNO: Wide ()

IFGain:Low

Ref Offset 10 dB
Ref 39.50 dBm

Center 905,000 MHz
#Res BW 3.0 kHz

#VBW 10 kHz

LIGNAUTO 11:16:23 AM Apr 10, 2018
Avg Type: Log-Pwr

Trig: Free Run Avg|Hold: 38/100

#Arten: 40 dB

i g

L)

U\!“-w\w '

Span 10,00 MHz
Sweep 1.054 s (1001 pts)

STATUS

Report No.: TCT180418E003

Peak Search

910MHz Modulation

Agilent Spectrum Analyzer - Swept SA
J RF T

Center Freq 910.000000 MHz

PNO: Wida )

IFGain:Low

Ref Offset 10 dB
Ref 39.50 dBm

i L‘.f"‘ﬁ"l""-‘"

|
|
J

/
: [l
A

Center 910.000 MHz
#Res BW 3.0 kHz

’ 1
e
{

#VBW 10 kHz

SENSE:IN'

Avg Typ r
Trig: Free Run AvglHold: 38100
#Atten: 40 dB

Span 10.00 MHz|
Sweep 1.054 s (1001 pts)

STATUS

Frequency

915MHz Modulation

Agilent Spectrum Analyzer - Swept SA
7 o )

Marker 1 913.360000000 MHz

PNO: Wide Oy )
IFGain:Low

Ref Offset 10 dB
Ref 39.50 dBm

X
ol
il ol

Center 915.000 MHz
#Res BW 3.0 kHz

#VBW 10 kHz

SENGEIIN LTO
Aug Type: Log-Pwr
Trig: Free Run AvglHold:>100/100

#Atten: 40 dB

I"'ﬂ"r l‘l"l]ll‘?n'f "ﬂ‘l")ﬂl'fi‘w.

‘\1

5

\
Mg
M L
.

Span 10.00 MHz|

Sweep 1.054 s (1001 pts)

STATUS

Peak Search

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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920MHz Modulation

SENSE:IN

Agilent Spectrum Analyzer - Swept SA

LIGNAUTG
Avg Type: Log-Pwr
Avg|Hold: 20/100

L R S0 AC
Marker 1 920.520000000 MHz

PNO: Wide )
IFGain:Low

Trig: Free Run
#Atten: 40 dB

Ref Offset 10 dB
Ref 39.50 dBm

1

. {
"-N‘l'ulj?lﬂlll‘.".“l\p’f"ﬂf I"ﬂ“\‘q‘"l".‘fl‘ PR
| {

. -:"l h

Y
el

Center 920,000 MHz
#Res BW 3.0 kHz #VBW 10 kHz

MSG STATUS

nnmkn!ﬂl_‘.sﬁ‘{n‘ﬂ:‘mﬂn_.jl, Wil

Sweep 1.054 s (1001 pts)

Report No.: TCT180418E003

11:36:55 AM Apr 15, 2018
TRACE

Peak Search

ll'll‘l

Span 10,00 MHz

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

Fax: 86-755-27673332
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TCT

Antenna 1:
For DSSS

Report No.: TCT180418E003

905MHz Modulation

[ —————

0 R o iC
Marker 1 904.850000000 MHz

PNO: Wide ()

IFGain:Low

Ref Offset 10 dB
Ref 39.50 dBm

Wk
‘x}u IL\"

o

M
s

Center 905,000 MHz
#Res BW 3.0 kHz

M
f

#VBW 10 kHz

ENSE I LIGNAUTC
Avg Type: Log-Pwr

Trig: Free Run Avg|Hold: 69/100

#Arten: 40 dB

1
A Pk
Mﬂt’-ﬂm‘ o *“ IJ ’1‘1’# _JIJJ,M
i

Marker Delta

'Iw'ltl 1

et ™

W
"q"-‘vi

Span 10,00 MHz
Sweep 1.054 s (1001 pts)

STATUS

910MHz Modulation

[ ————

U F o AC
Marker 1 909.850000000 MHz

PNO: Wida )

IFGain:Low

Ref Offset 10 dB
Ref 39.50 dBm

i
I
it i il M

I

Center 910.000 MHz
#Res BW 3.0 kHz

#VBW 10 kHz

ENSE:IN 11:17:44 AM Apr 15, 2018
T

Avg Type: Log-Pwr Peak Search
Trig: Free Run AvglHold: 38100

#Atten: 40 dB

Marker Delta

Span 10.00 MHz|
Sweep 1.054 s (1001 pts)

STATUS

915MHz Modulation

Aot Spoctrum Analyzer, Swept 5
J RF T

Marker 1 914.85[)0[)00 MHz

PNO: Wida )

IFGain:Low

Ref Offset 10 dB
Ref 39.50 dBm

HII“ NMLHJ“‘ ‘p-ﬂhf‘uﬂa.,rj 'nﬁ

r.wy'lﬂ'ﬂ“”ww'wl

Center 915.000 MHz
#Res BW 3.0 kHz

#VBW 10 kHz

ENGE:IN ALl
Avg Type: Log-Pur Peak Search

Trig: Free Run AvglHold: 201100

#Atten: 40 dB

Mkr1 914.85 MHz
2.295 dBm

1
L
Marker Deltz
I

il
ey
! *\"’ oot

Span 10.00 MHz|
Sweep 1.054 s (1001 pts)

STATUS

Hotline: 400-6611-140

Tel: 86-755-27673339
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920MHz Modulation

SENEEIN LIENAUTD
Avg Type: Log-Pwr
Avg|Hold: 16/100

Agilent Spectrum Analyzer - Swept SA
0 R S0g AC
Marker 1 919,620000000 MHz

PNO: Wide )
IFGain:Low

Trig: Free Run
#Atten: 40 dB

Ref Offset 10 dB
Ref 39.50 dBm

1
4',*‘,&_»1«]\!!#_1' "Wm'y..%, "'LH
.

1 | ]ﬂ' iy,

A 'I‘J
i Ww“’l’f o
I i

Center 920,000 MHz
#Res BW 3.0 kHz

#VBW 10 kHz

STATUS

bl

Sweep 1.054 s (1001 pts)

Report No

Peak Search

,I‘ \
Ty e
T ™

7
\
Span 10,00 MHz

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

Fax: 86-755-27673332
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For OFDM

905MHz Modulation

Agilent Spectrum Analyzer - Swept SA

U R S0 AC
Marker 1 906.860000000 MHz

PNO: Wide ()

IFGain:Low

Ref Offset 10 dB
Ref 39.50 dBm

Wr{‘ﬂv‘:‘I-M"'l"ﬂ'“'-"" K

Center 905,000 MHz
#Res BW 3.0 kHz

#VBW 10 kHz

LIGNAUTO

Avg Type: Log-Pwr
Trig: Free Run Avg|Hold: 55/100
#Atten: 40 dB

)

i e

¥

Mn‘-‘f}‘}u ’[ﬁﬁ“ Jljh}““-’“"\"l'll“pﬁ W

STATUS

Sweep 1.054 s (1001 pts)

Report No.: TCT180418E003

11:1S:18AM Apr 10, 2018
Peak Search

2.913 dBm

Span 10,00 MHz

910MHz Modulation

Agilent Spectrum Analyzer - Swept SA

R S0G  AC
Marker 1 909.430000000 MHz

PNO: Wide Oy )
IFGain:Low

Ref Offset 10 dB
Ref 39.50 dBm

l"fﬂ F'Iw\ mﬂ j‘ ’\ ﬂn’_\ s r‘l i

Center 910.000 MHz
#Res BW 3.0 kHz

#VBW 10 kHz

SENSE:IN'

Avg Typ r
Trig: Free Run AvglHold: 51100
#Atten: 40 dB

Mkr1 909

”“lw"l-ﬂ" i W‘r “,‘W rll‘ilill‘\‘lll r.mrml il
b

* L
by

uﬂj#h

STATUS

Sweep 1.054 s (1001 pts)

Peak Search

3 MHz
1.068 dBm

”"“-'J"*-“ﬂ-‘\'nw)

Span 10.00 MHz|

915MHz Modulation

Agilent Spectrum Analyzer - Swept SA
7 o )

Marker 1 913.020000000 MHz

PNO: Wide Oy )
IFGain:Low

Ref Offset 10 dB
Ref 39.50 dBm

W
iy el

Center 915.000 MHz
#Res BW 3.0 kHz

#VBW 10 kHz

SENGEIIN
Aug Type: Log-Pwr
Trig: Free Run AvglHold: 441100

#Atten: 40 dB

d" e
' h""'"‘*"'IJI'\”\-'L’W|&‘r.lw

Sweep

STATUS

Peak Search

Span 10.00 MHz|
1.054 s (1001 pts)

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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920MHz Modulation

SENSE:IN

Agilent Spectrum Analyzer - Swept SA

LIGNAUTG
Avg Type: Log-Pwr
Avg|Hold: 621100

L R S0 AC
Marker 1 921.390000000 MHz

PNO: Wide )
IFGain:Low

Trig: Free Run
#Atten: 40 dB

Ref Offset 10 dB
Ref 39.50 dBm

";‘1‘1',"|'r\f*[.ﬁ'u’}n’fl’ﬂﬂ'ﬁ" \‘M‘-"q -‘-'N'f'\‘ll"'l“ﬂ'.'-”ﬂ‘ll i
!

E

i
Ll
i \'#-P‘h“ﬂﬂ i

Center 920,000 MHz
#Res BW 3.0 kHz #VBW 10 kHz

MSG STATUS

""1'”“‘“""‘\'.‘."1'"w b

11:36:23 AM Apr 15, 2018
TRACE

T

Span 10,00 MHz

Sweep 1.054 s (1001 pts)

Report No.: TCT180418E003

Peak Search

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

Fax: 86-755-27673332
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