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1. VERSION
Report No. Version Description Approved
DLE-250422006R Rev.01 Initial issue of report Apr. 25, 2025
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2. TEST SUMMARY

Test procedures according to the technical standards:

FCC Part15 (15.249) , Subpart C
Stanqard Test Item Result Remark
Section
15.203 Antenna Requirement PASS
15.207 AC Power Line Conducted Emission PASS
15.215 (c) 20dB Occupied Bandwidth PASS
15.209/15.249 Radiated Emission and Fundamental PASS
15.205/15.209 Restricted Band PASS
NOTE:

(1)” N/A” denotes test is not applicable in this Test Report
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2.1 TEST FACILITY
Shenzhen DL Testing Technology Co., Ltd.
Add. : 101-201, Building C, Shuanghuan, No.8, Baoging Roa Baolong Industrial Zone, Baolong Stree
Longgang Shenzhen, Guangdong, China.

FCC Test Firm Registration Number: 854456
Designation Number: CN1307

IC Registered No.: 27485

CAB ID.: CN0O118

2.2 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 Uncertainty
3m camber Radiated spurious _

! emission(9KHz-30MHz) U=4.5dB
3m camber Radiated spurious _

¢ emission(30MHz-1GHz) gt-8dB
3m chamber Radiated spurious _

3 emission(1GHz-6GHz) U=4.3¢8
3m chamber Radiated spurious ~

¢ emission(6GHz-40GHz) U=5.0dB

5 Conducted disturbance U=3.2dB

6 RF Band Edge U=1.68dB

7 RF Occupied Bandwidth U=1.8MHz

8 humidity uncertainty U=5.3%

9 Temperature uncertainty U=0.59C
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3. GENERAL INFORMATION

3.1 GENERAL DESCRIPTION OF EUT

Product Name:

Tank level monitor

Model No.: SNLU500-03
Serial model No.: N/A

Model Different.: N/A

Sample(s) Status: Engineer sample
Channel numbers: 1CH

Operation Frequency: 910.3MHz

Type of Modulation: LoRa

Antenna Type:

non-standard port external antenna

Antenna gain:

1.07 dBi

Ratings: Input: 5V ===1A
. Input: AC 100-240V, 50/60Hz, 0.3A
AC/DC Adapter: Output: 5V ===1A
AC/DC Adapter Mode: TAPS5-050S100U1
Channel List
CH Frequency (MHz)
1 910.3
Note:

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

see below:

Test channel

Frequency

1

910.3MHz
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3.2 Test Setup Configuration

Operation of EUT during Conducted and Radiation testing:

EUT Adapter
(E-1) (E-2)

Operation of EUT during RF Conducted testing:

Spectrum Analyzer

[ EEE

ln_ o
T

RF Cable
EUT

3.3 Support Equipment

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.

Item Equipment Mfr/Brand ModelType No. Series No. Note
o
E-1 | Tank level monitor ‘ / ROtoP'as *| SNLUS500-03 N/A EUT
GUIZHOU VINMAN o
E-2 AC/DC Adapter INDUSTRIAL CO..LTD. TAP5-050S100U1 N/A Auxiliary
Iltem | Shielded Type Ferrite Core Length Note
Note:

(1)  The support equipment was authorized by Declaration of Confirmation.
(2) For detachable type 1/O cable should be specified the length in cm in TLengtha column.
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3.4 Test Mode

To investigate the maximum EMI emission characteristics generates from EUT, the test system was
pre-scanning tested base on the consideration of following EUT operation mode or test configuration mode
which possible have effect on EMI emission level. Each of these EUT operation mode(s) or test configuration

mode(s) mentioned above was evaluated respectively.

Test Mode Test mode
1 Transmitting
Transmitting mode Keep the EUT in continuously transmitting mode.

Remark: During the test, the test voltage was tuned from 85% to 115% of the nominal rated supply
voltage, and found that the worst case was under the nominal rated supply condition. So the report
just shows that condition’s data.
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3.5 EQUIPMENTS LIST FOR ALL TEST ITEMS

Radiation test, Band-edge test and 6db bandwidth test equipment

Iltem |Equipment Manufacturer Type No. Serial No. Last calibration [Calibrated until
Spectrum Analyzer :

1 (9kHz-26.5GHz) Agilent E4408B MY50140780 Nov. 01, 2024 |Oct. 31, 2025
Test Receiver

2 (9kHz-7GHz) R&S ESRP7 101393 Nov. 01, 2024 |Oct. 31, 2025
Bilog Antenna

3 (30MHz-1GHz) R&S VULB9162 00306 Nov. 01, 2024 |Oct. 31, 2025
Horn Antenna

4 (1GHZ-18GHz) Schwarzbeck BBHA9120D (02139 Nov. 01, 2024 |Oct. 31, 2025
Horn Antenna

5 (18GHZ-40GHz) A.H. Systems  |SAS-574 588 Nov. 01, 2024 |Oct. 31, 2025

6 [Amplifier Schwarzbeck  |[BBV9743B 00153 Nov. 01, 2024 |Oct. 31, 2025
(9KHz-6GHZz) o U
Amplifier

7 (1GHz-18GHz) EMEC EMO1G8GA |00270 Nov. 01, 2024 |Oct. 31, 2025
Amplifier .

8 (18GHz-40GH?z) Quanjuda DLE-161 97 Nov. 01, 2024 |Oct. 31, 2025
Loop Antenna

9 (9KHZ-30MHz) Schwarzbeck FMzZB1519B |00014 Nov. 01, 2024 |Oct. 31, 2025
RF cables1

10 (9kHz-1GHz) ChengYu 966 004 Nov. 01, 2024 |Oct. 31, 2025
RF cables2

11 (1GHZ-40GHz) ChengYu 966 003 Nov. 01, 2024 |Oct. 31, 2025

12  [Antenna connector [Florida RF Labs [N/A RF 01# Nov. 01, 2024 |Oct. 31, 2025

13 |Power probe KEYSIGHT U2021XA MY55210018 Nov. 01, 2024 |Oct. 31, 2025
Signal Analyzer .

14 9kHz-26.5G Hz Agilent N9020A MY55370280 Nov. 01, 2024 |Oct. 31, 2025
Test Receiver

15 20kHz-40GHz R&S ESU 40 100376 Nov. 01, 2024 |Oct. 31, 2025

16 [D.C. Power Supply |LongWei PS-305D 010964729 Nov. 01, 2024 |Oct. 31, 2025

Conduction Test equipment

Iltem |Equipment Manufacturer Type No. Serial No. Last calibration |Calibrated until

1 843 Shielded Room [YIHENG 843 Room 843 Nov. 05, 2023  |Nov. 04, 2026

2 EMI Receiver R&S ESR 101421 Nov. 01, 2024 |Oct. 31, 2025

3 LISN R&S ENV216 102417 Nov. 01, 2024 |Oct. 31, 2025

4 843 Cable 1# ChengYu CE Cable 001 Nov. 01, 2024  |Oct. 31, 2025

Other

Iltem [Name Manufacturer |Model Software version

1 EMC Conduction Test System |FALA EZ EMC EMC-CON 3A1.1

2 EMC radiation test system FALA EZ EMC FA-03A2

3 RF test system MAIWEI MTS8310 2.0.0.0

4 RF communication test system |MAIWEI MTS8200 2.0.0.0
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4. EMC EMISSION TEST

4.1 Conducted emissions

Test Requirement: FCC Part15 C Section 15.207

Test Method: ANSI C63.10:2013

Test Frequency Range: 150KHz to 30MHz

Receiver setup: RBW=9KHz, VBW=30KHz, Sweep time=auto

4.1.1 POWER LINE CONDUCTED EMISSION Limits

Limit (dBuV)
FREQUENCY (MHz) Standard
Quasi-peak Average
0.15-0.5 66 - 56 * 56 -46 * FCC
0.50-5.0 56.00 46.00 FCC
5.0 -30.0 60.00 50.00 FCC

Note:
(1) *Decreases with the logarithm of the frequency.

4.1.2 TEST PROCEDURE

a. The EUT was placed 0.8 meters from the horizontal ground plane with EUT being connected to the
power mains through a line impedance stabilization network (LISN). All other support equipments
powered from additional LISN(s). The LISN provide 50 Ohm/ 50uH of coupling impedance for the
measuring instrument.

b. Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back
and forth in the center forming a bundle 30 to 40 cm long.

c. I/O cables that are not connected to a peripheral shall be bundled in the center. The end of the
cable may be terminated, if required, using the correct terminating impedance. The overall
length shall not exceed 1 m.

d. LISN at least 80 cm from nearest part of EUT chassis.

e. For the actual test configuration, please refer to the related Item —EUT Test Photos.

4.1.3 DEVIATION FROM TEST STANDARD
No deviation
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4.1.4 TEST SETUP

Vertical Reference
/ Ground Plane ,/’TestReceiuer
———— - e
[ = I = -]
40cm o . e ooo]
‘ 80cm
:' 5N I_
F |1 . |l
™ L

\Horizontal Reference

Ground Plane

Hote: 1.Support units were connected to second LISN.

2.Both of LISHs (AMMN) are 80 cm from EUT and at least 80
from otherunits and other metal planes

4.1.5 EUT OPERATING CONDITIONS

The EUT was configured for testing in a typical fashion (as a customer would normally use it). The EUT has

been programmed to continuously transmit during test. This operating condition was tested and used to
collect the included data.
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4.1.6 Test Result

Temperature: 26°C Relative Humidity: 54%
Pressure: 101 kPa Polarization: L
Test Voltage: AC 120V/60Hz
80.0 dBu¥
70
K FCC Part15 CE-Class B_QP
60 '-—..._,H
M“""--“_. J 2 NECICECRL S =y p
i J\\ “?;m‘n 3 ff\ﬁl 7 | Part]5 CE-Class B_AVe
V\J V“ L\ 1% rlv il MM q‘_}"mﬁ‘?jﬁjk 9
40 | ﬂ | !N\ I l\w%}[ l‘a.n ;1
SUERE e (WA [k
Mg I i 10 k
30 I FeR LI ! Al 2 pea
N Y TRAG i il %w\w’ Wy
20 AVG
10
0.0
0.150 [MHz) 30.000
Frequency | Reading | Factor Level Limit [Margin
NO. | " MHz) | (@Buv) | (dB) | @Buv) | (dBuv) | @B) |Peetr|P/F
1 0.2220 3244 20.37 52.81 62.74 |-993 | QP P
2 0.2231 12.79 20.37 33.16 5270 |[-19.54| AVG | P
3 0.4740 28.79 20.31 49.10 5644 |-734 | QP P
4 0.4785 9.74 20.31 30.05 46.37 |-16.32| AVG | P
5 1.6259 3262 20.30 52.92 56.00 |-3.08| QP P
6 1.6259 23.91 20.30 44 .21 46.00 | 179 | AVG | P
T 4.6455 28.53 20.35 48.88 56.00 |-7.12 QP P
8 4.6680 1375 20.35 34.10 46.00 |-11.90| AVG | P
9 12.5970 2145 2047 41.92 60.00 (-18.08| QP P
10 12.5970 9.46 2047 29.93 50.00 [-20.07| AVG | P
11 23.2170 20.16 20.59 40.75 60.00 (-19.25| QP P
12 23.2170 7.00 20.59 27.59 50.00 (-22.41]| AVG | P

Notes:

1.An initial pre-scan was performed on the line and neutral lines with peak detector.

2.Quasi-Peak and Average measurement were performed at the frequencies with maximized peak emission.
3.Mesurement Level = Reading level + Correct Factor

4.The test data shows only the worst case 910.3MHz
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Temperature: 26°C Relative Humidity: 54%
Pressure: 101 kPa Polarization: N
Test Voltage: AC 120V/60Hz

80.0 dBuY

70

. K‘-

FCC K

atl5 CE-Class B_QP

§

_-h""""'-...__

i /) N e Mﬂﬂm}k u | Pait]5 CE-Class B_AVe
| I
il ALl
40 - | w”w A 1.”4
A bl
10 l‘%—/‘r. ﬂl A |, LI 1¥Jh||!|ﬂl“ EMMFM P 4 WW 2 mpeak
PRIAFPAW T LEI¥) AR “f‘ﬁﬂf%
0 MA\!’E
10
0.0
0.150 [MHz) 30.000
Frequency | Reading | Factor Level Limit [Margin
No. | " MHz) | @Buv) | (dB) | @Buv) | (dBuv) | @B) |Peet|P/F
1 0.1680 33.88 20.24 54.12 65.06 |[-10.94( QP | P
2 0.1703 8.53 20.25 28.78 5495 |-26.17| AVG | P
3 0.3930 27.22 20.32 47.54 58.00 |(-10.46| QP P
4 0.4020 8.53 20.32 28.85 47.81 |-18.96| AVG | P
5 1.6214 3163 20.30 51.93 56.00 | 407 | QP B
6 1.6214 21.75 20.30 42.05 46.00 |-395| AVG | P
7 4.6635 2762 20.34 47.96 56.00 |-8.04 | QP E
8 4.6635 13.16 20.34 33.50 46.00 |-1250| AVG | P
9 8.6325 18.03 20.44 38.47 60.00 |-21.53| QP B
10 8.6505 3.29 20.44 2373 50.00 |-26.27| AVG | P
11 12.3810 17.81 20.48 38.29 60.00 |-21.71] QP P
12 12.4755 T30 2048 27.83 50.00 |-22.17| AVG | P

Notes:

1.An initial pre-scan was performed on the line and neutral lines with peak detector.

2.Quasi-Peak and Average measurement were performed at the frequencies with maximized peak emission.
3.Mesurement Level = Reading level + Correct Factor
4.The test data shows only the worst case 910.3MHz
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4.2 Radiated emissions

Test Requirement:

FCC Part15 C Section 15.209/15.249

Test Method:

ANSI| C63.10:2013

Test Frequency Range:

9kHz to 25GHz

Test site:

Measurement Distance: 3m

Receiver setup:

Frequency Detector RBW VBW Value
9KHz-150KHz Quasi-peak | 200Hz | MX5Hz | Quasi-peak
150KHz-30MHz | Quasi-peak 9KHz 30KHz | Quasi-peak
30MHz-1GHz Quasi-peak | 100KHz | 300KHz | Quasi-peak
Peak 1MHz 3MHz Peak
Above 1GHz
Peak 1MHz 10Hz Average

4.2.1 Radiated Emission Limits

Frequencies Field Strength Measurement Distance
(MHz) (micorvolts/meter) (meters)
0.009~0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHz) 30
1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3
Limit (dBuV/m) (at 3M)
FREQUENCY (MHz)
PEAK AVERAGE
Above 1000 74 54
Notes:

(1) The limit for radiated test was performed according to FCC PART 15C.
(2) The tighter limit applies at the band edges.
(3) Emission level (dBuV/m)=20log Emission level (uV/m).

LIMITS OF RADIATED EMISSION MEASUREMENT

Field Strength of . i
Fundamental Frequency Fundamental @3m Ferege Uik @ el [T (@t
P (dBuV/m) (dBuV/m)

(millivolts/meter)
900-928MHz 50 94 114
2400-2483.5MHz 50 94 114
5725-5875MHz 50 94 114
24.0-24.25GHz 250 108 128

Note :

1. Average Limit (dBuV/m)=20x%log[1000xField Strength (mV/m)].
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2. Peak Limit (dBuV/m)= Average Limit (dBuV/m)+20dB

4.2.2 TEST PROCEDURE

Below 1GHz test procedure as below:

a. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter
semi-anechoic camber. The table was rotated 360 degrees to determine the position of the highest
radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the
top of a variable-height antenna tower.

c. The antenna height is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are set to
make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned
to heights from 1 meter to 4 meters (for the test frequency of below 30MHz, the antenna was tuned to
heights 1 meter) and the rotatable table was turned from 0 degrees to 360 degrees to find the maximum
reading.

e. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum Hold
Mode.

f. If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing could
be stopped and the peak values of the EUT would be reported. Otherwise the emissions that did not
have 10dB margin would be re-tested one by one using peak, quasi-peak or average method as
specified and then reported in a data sheet.

Above 1GHz test procedure as below:

g. Different between above is the test site, change from Semi- Anechoic Chamber to fully Anechoic
Chamber and change form table 0.8 metre to 1.5 metre( Above 18GHz the distance is 1 meter and table
is 1.5 metre).

h. Test the EUT in the lowest channel ,the middle channel ,the Highest channel

Note:

Both horizontal and vertical antenna polarities were tested
and performed pretest to three orthogonal axis. The worst case emissions were reported

4.2.3 DEVIATION FROM TEST STANDARD

No deviation

4.2.4 TEST SETUP
(A) Radiated Emission Test-Up Frequency Below 30MHz

| 0op Antenna

a— M Amplifier

—3
] n 1T sp E:l:tru-[n
0.8m i Analyzer
|
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(B) Radiated Emission Test-Up Frequency 30MHz~1GHz

Ant. feed
point

3m —————————» |
EUT Turs Table |

|
I
Qe

IG.B m
- . A

Ground Plane

Recelver “'_

(C) Radiated Emission Test-Up Frequency Above 1GHz

'y
Ant.feed !
point i
4d ™
: —_—
L - ==
EUT -
1-4m
Turm Takle
- 1&"'/'
1.5m
ﬂ

Ground Plane

4.2.5 EUT OPERATING CONDITIONS

The EUT was configured for testing in a typical fashion (as a customer would normally use it). The EUT has
been programmed to continuously transmit during test. This operating condition was tested and used to
collect the included data.

4.2.6 TEST RESULTS

Between 9KHz — 30MHz

The emission from 9 kHz to 30MHz was pre-tested and found the result was 20dB lower than the limit, and
according to 15.31(0) & RSS-Gen 6.13, the test result no need to reported.
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Between 30MHz — 1GHz

Temperature: 26°C Relative Humidity: 54%
Pressure: 101 kPa Polarization: Horizontal
Test Voltage: AC 120V/60Hz Test Channel : 910.3MHz
120.0 dBu¥/m
110 -
4
100
90
80
70
60
FEC Part15 RE-Clasq B_30-19R0idH 5 B
50 O
40 | I !
30 ; )2’ 3 . . MWWLT L
o0 [l Mmgwlr',‘ +M"‘w‘b‘ :‘. " L ol
RN M AT PN R
10.0
30.000 60 100 (MHz) 500 1000.0
ki Frequency | Reading | Factor Level Limit |[Margin e
: (MHz) (dBuV) | (dB/m) |(dBuV/m)|(dBuVim)| (dB)
1 41.4215 37.63 -14.02 23.61 40.00 |-16.39] QP
2 56.0007 38.75 -14.05 2470 40.00 |-15.30] QP
3 82.3588 44.15 -19.52 24.63 40.00 |-15.37| QP
4 153.2004 38.27 -16.23 22.04 4350 |-21.46| QP
5 291.0360 38.81 -15.38 23.43 46.00 |-22.57| QP
8 726.8052 40.96 -6.49 34.47 46.00 |-11.53] QP
7 910.3620 111.97 -6.41 105.56 | 114.00 -8.44 | peak
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Temperature: 26°C Relative Humidity: 54%
Pressure: 101kPa Polarization: Vertical
Test Voltage: AC 120V/60Hz Test Channel : 910.3MHz

120.0 dBu¥/m

110

100 A

90

80

70

B0

|

LC Pait15 RE-Clasq B_30-1880IH S HB

50 }_
: _
40 f : |
30 5 W*ﬁ
20 U“l Ay : % b frnane ] -%» Wlﬂ""mw "T
il L | M@:'“:* W www%ww"‘w |
30.000 60 100 (MHz) 500 1000.0
N Frequency | Reading | Factor Level Limit [Margin S

(MHz) (dBuV) | (dB/m) |(dBuVim)|(dBuVim)| (dB)

32.5198 38.81 -17.92 20.89 40.00 [|-19.11]| QP
37.4165 38.05 -17.15 20.90 40.00 |-19.10( QP
46.3402 37.48 -17.03 20.45 40.00 |-19.55( QP
75.1822 38.09 -20.54 17.55 40.00 |-22.45( QP
524 5541 38.29 -10.08 2821 46.00 |-17.79| QP
605.6592 38.52 -7.34 31.18 46.00 |-14.82| QP
910.3620 98.85 -0.37 98.48 114.00 |-15.52| peak

|l ®| | | || =

Remarks:
1.Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2.The emission levels of other frequencies are very lower than the limit and not show in test report.
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(Above 1000 MHz)

Normal Voltage 910.3MHz

Frequency Metgr Factor Emission Limits Margin
Polar Reading Level Detector
(HIV) Type
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)

Vv 1820.60 54.08 -3.47 50.61 74.00 -23.39 Pk
Vv 1820.60 45.91 -3.47 42.44 54.00 -11.56 AV
Vv 2730.90 43.23 -3.74 39.49 74.00 -34.51 Pk
V 2730.90 33.48 -3.74 29.74 54.00 -24.26 AV
V 3641.20 54.16 -4.59 49.57 74.00 -24.43 Pk
V 3641.20 43.29 -4.59 38.70 54.00 -15.30 AV
H 1820.60 51.93 -3.47 48.46 74.00 -25.54 Pk
H 1820.60 41.32 -3.47 37.85 54.00 -16.15 AV
H 2730.90 41.79 -3.74 38.05 74.00 -35.95 Pk
H 2730.90 33.34 -3.74 29.60 54.00 -24.40 AV
H 3641.20 55.52 -4.59 50.93 74.00 -23.07 Pk
H 3641.20 46.72 -4.59 4213 54.00 -11.87 AV

Remark:

Absolute Level= Reading Level+ Factor, Margin= Limit- Absolute Level

Other harmonics emissions are lower than 20dB below the allowable limit.
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4.2.7 Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Factor and subtracting the Amplifier
Gain and Duty Cycle Correction Factor (if any) from the measured reading. The basic equation with a sample

calculation is as follows:
FS=RA+AF+CL-AG

FS=Field Strength

CL=Cable Attenuation Factor (Cable Loss)

RA=Reading Amplitude

AG=Amplifier Gain

AF=Antenna Factor

All interfaces was connected, and TX mode

Average=Emission Level - duty cycle(See page 26)
Factor = Antenna Factor + Cable Loss — Pre-amplifier.

Test Rusult :

Temperature : 26°C Relative Humidity :  [54%

Pressure : 101kPa Polarization : Horizontal

Test Voltage AC 120V/60Hz

Test Mode Mode 1

Frequenc Meter Factor Emission Average Limits Margin

QUENCY| Reading Level 9 (dBuV/m) (dB)

(MHz) (dBuV) (dB) (dBuV/m) | (dBuV/m) Peak Average Peak Average
910.3 111.97 -6.41 105.56 93.72 114.00 94.00 -8.44 -0.28

Remark:

Average=Emission Level - duty cycle(See page 26)

Factor = Antenna Factor + Cable Loss — Pre-ampilifier.

All interfaces was connected, and TX mode

Temperature : 26°C Relative Humidity :  |54%

Pressure : 101kPa Polarization : Vertical

Test Voltage AC 120V/60Hz

Test Mode Mode 1

Frequenc Meter Factor Emission Average Limits Margin

qUENCY | Reading Level 9 (dBuV/m) (dB)

(MHz) (dBuVv) (dB) (dBuV/m) | (dBpV/m) Peak Average Peak Average
910.3 104.89 -0.37 104.52 93.05 114.00 94.00 -9.48 -1.32

Remark:
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5. 100 KHZ BANDWIDTH OF FREQUENCY BAND EDGE

5.1 Block Diagram Of Test Setup

4 : | | [
: : I | ’j_ i 1
- 3m —
Turntable ; | Jo g
Spectrum \\_ R
Analyzer ID.Em
Il |
| -V —
Ground Plane

Coaxial Cable

5.2 Applicable Standard

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 §
15.209, whichever is the lesser attenuation

5.3 Test Procedure
a. Check the calibration of the measuring instrument using either an internal calibrator or a known signal from
an external generator.
b. Position the EUT without connection to measurement instrument. Turn on the EUT and connect its antenna
terminal to measurement instrument via a low loss cable. Then set it to any one measured frequency within its
operating range, and make sure the instrument is operated in its linear range.
c.VBW for Peak, Quasi-peak, or Average Detector Function: 3 x RBW
d. Repeat above procedures until all measured frequencies were complete.
Note:
Both horizontal and vertical antenna polarities were tested and performed pretest to three orthogonal axis.
The worst case emissions were reported.

5.4 EUT Operating Conditions

The EUT was configured for testing in a typical fashion (as a customer would normally use it). The EUT has
been programmed to continuously transmit during test. This operating condition was tested and used to
collect the included data.
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5.5 Test Result

Temperature: 26 C Relative Humidity: 54%
Pressure: 101 kPa Test Voltage : AC 120V/60Hz
Test Mode : Transmitting

910.3MHz Horizontal

120.0 dBuV/m

110

100

90

80

70

60

50

i 1 Wargin 9921028
| | L
| IIV 4 E [

40 + - A 4 - o
NWW»JMWW MM'WW«M} AT RTINS, S AR SN T
30
20
10.0
880.000 [MHz) 950.00
Frequenc Readin Factor Level Limit [Margin
No. q Y g g Detector

(MHz) (dBuV) | (dB/m) [(dBuV/m)|(dBuVim)| (dB)

888.1199 43.45 -6.68 36.77 46.00 [-9.23| QP
891.7300 44 .40 -6.68 T2 46.00 [-8.28 | QP
898.7190 43.95 -6.68 37.27 46.00 [-8.73| QP
934.7808 43.40 -5.95 37.45 46.00 [-855| QP
939.0117 43.38 -5.86 37/.52 46.00 [-848 | QP
944.7067 43.61 -5.74 37.87 46.00 [-813 | QP

D]l Wl K] =
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910.3MHz Vertical

1200 dBuV¥/m

110 |

100

90

70

50 Waigin 902128
1 2 A 5 I
0 AjMwJMWV&WWMWWW‘ i 1
30
20
10.0
880.000 [MHz) 950.00
R Frequency | Reading | Factor Level Limit  (Margin| J .

(MHz) (dBuV) | (dB/m) |(dBuV/m)|(dBuV/m)| (dB)

884.5244 38.42 -0.88 37.54 46.00 | -8.46 QP
890.3659 37.98 -0.71 37.27 46.00 | -8.73 QP
896.6577 38.27 -0.53 37.74 46.00 | -8.26 QP
933.5652 38.38 -0.27 38.11 46.00 | -7.89 QP
939.0117 38.36 -0.23 38.13 46.00 | -7.87 QP
944.9960 38.57 -0.20 38.37 46.00 | -7.63 QP

||| W] —
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6. 20DB BANDWIDTH

Test Requirement: FCC Part15 C Section 15.215

Test Method: ANSI| C63.10:2013

6.1 Test Setup

EUT SPECTRUM
ANALYZER

6.2 Limit

FCC Part15 (15.249) , Subpart C

Section Test ltem Rpquency Bange Result
(MHz)
15.249(c) Bandwidth 902~928 PASS

6.3 Test procedure

1. Set resolution bandwidth (RBW) = 1 ~ 5% of 20dB bandwidth.
Set the video bandwidth (VBW) = 3 x RBW.

Detector = Peak.

Sweep = auto couple.

2.

3.

4. Trace mode = max hold.
5.

6. Allow the trace to stabilize.
7.

Measure the maximum width of the emission that is constrained by the frequencies associated with the two
outermost amplitude points (upper and lower frequencies) that are attenuated by 20 dB relative to the
maximum level measured in the fundamental emission.

6.4 EUT Operation Conditions

The EUT was configured for testing in a typical fashion (as a customer would normally use it). The EUT has
been programmed to continuously transmit during test. This operating condition was tested and used to
collect the included data.
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6.5 Test Result

Temperature : 26°C Relative Humidity : |54%
Test Voltage AC 120V/60Hz Remark N/A
Channel Frequency (MHz) 20dB bandwidth (KHz)
01 910.3 145.5
CHo1

. Keysight Spectrum Analyzer - Occupied BW

SR

RE_ 509 AC | | | SENSE:PULSE|

ALTGN AUTO

[05:18:23 PMMar 27, 2025

|
Center Freq 910.300000 MHz Center Freq: 910.300000 MHz
(] Trig: Free Run

#FGain:Low #Atten: 10 dB

Ref -5.00 dBm_

#VBW 10 kHz

Occupied Bandwidth Total Power

126.26 kHz
+1.302 kHz
145.5 kHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Radio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

CenterFreq
910.300000 MHz

Span 500 kHz
Sweep 68.07 ms

-16.1 dBm

99.00 %
-20.00 dB

STATUS
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7. Calculation of Average Factor

The output field strengths of specification in accordance with the FCC rules specify measurements with an
average detector. During the test, a spectrum analyzer incorporating a peak detector was used. Therefore, a
reduction factor can be applied to the resultant peak signal level and compared to the limit for measurement
instrumentation incorporating an average detector.

The duty cycle is measured in 100 ms or the repetition cycle period, whichever is a shorter time frame. The
duty cycle is measured by placing the spectrum analyzer to set zero span at 100kHz resolution bandwidth.
Averaging factor in dB = 20log (duty cycle).

Duty cycle by dividing the total maximum “ON time” by 100 ms (ton/100 ms)

The maximum “ON time” ton = 25.60 ms

Duty cycle = (ton/ 100 ms) = (25.60 ms / 100ms) =0.256

Therefore, the averaging factor is found by 20*log (0.256) dB = -11.84dB

Test plot as follows:
Note: The pulse train is with a period that exceeds 100 ms:
“ON time” by 100 ms

e Keysight Spectrum Analyzer - Swept SA
L) | RFE [s00 AC | | | SENSE:PULSE]| | ALIGN AUTO
Center Freq 910.300000 MHz Avg Type: Log-Pwr

PNO: Wide —»— T1rig: Free Run
IFGain:Low Atten: 6 dB

Auto Tune

Ref -10.00 dBm

Center Freq
910.300000 MHz

StartFreq
910.300000 MHz

StopFreq
910.300000 MHz

Center 910.300000 MHZ
Res BW 100 kHz #VBW 300 kHz

MKR, MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =

1 mnnm_z;ﬂm 0 0a8] 0 [ 000000 000000
2 I:En_m 2960dBm| [ 000 000000000 |
1 A

|
= = - T W= I -

a
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8. Antenna Requirement

Standard requirement: FCC Part15 C Section 15.203

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.

EUT Antenna:

The antenna is non-standard port external antenna, the best case gain of the antennas is 1.07 dBi, reference to the
appendix |l for details
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9. Test Setup Photo

Reference to the appendix | for details.

10. EUT Constructional Details

Reference to the appendix Il for details.

Test Report  Tel: 400-688-3552  Web:.www.dlI-cert.com  Email: service@dl-cert.com  Page 28 of 28


mailto:service@dl-cert.com

	1. VERSION
	2. TEST SUMMARY
	2.1 TEST FACILITY
	 2.2 MEASUREMENT UNCERTAINTY
	3.1 GENERAL DESCRIPTION OF EUT
	3.2 Test Setup Configuration
	3.3 Support Equipment

	4.EMC EMISSION TEST
	4.1 Conducted emissions 
	4.1.1 POWER LINE CONDUCTED EMISSION Limits
	4.1.2 TEST PROCEDURE
	4.1.3 DEVIATION FROM TEST STANDARD
	4.1.4 TEST SETUP
	4.1.5 
	4.1.6 Test Result
	4.2 Radiated emissions 
	4.2.1 Radiated Emission Limits
	4.2.2 TEST PROCEDURE
	4.2.3 DEVIATION FROM TEST STANDARD
	4.2.4 TEST SETUP
	4.2.5 
	4.2.6 TEST RESULTS
	4.2.7 Field Strength Calculation

	5.100 KHZ BANDWIDTH OF FREQUENCY BAND EDGE
	5.1 Block Diagram Of Test Setup
	5.2 Applicable Standard
	5.3 Test Procedure
	5.4 EUT Operating Conditions
	5.5 Test Result

	6. 20DB BANDWIDTH
	6.1 Test Setup
	6.2 Limit
	6.3 Test procedure
	6.4 EUT Operation Conditions
	6.5 Test Result

	7.Calculation of Average Factor
	8.Antenna Requirement
	9. Test Setup Photo
	10. EUT Constructional Details

