AT3L2

RADIO TEST REPORT

Report No.: SHATBL2112037W02

Applicant:

Chengdu Just Do It Information and Technology Co., Ltd.

Address:

Rm 604&605, Unit 1, Building 2, No. 1, Section 1, Huafu Avenue,
Huayang Street, Tianfu New District,Chengdu, China.

Product Name

Brand Name

Model Name

Series Model

FCCID

Test Standard

"Shanghai ATBL Technology Co., Ltd." hereby certifies that according to actual testing conditions. The test results or observations are
provided in accordance with measured value, without taking risks caused by uncertainty into account. Without explicit stipulation in special
agreements, standards or regulations, ATBL shall not assume any responsibility. The test results or observations are applicable only to tested
sample. Client shall be responsible for representativeness of the sample and authenticity of the material. This report will be void without

Bobcat LoRa Gateway Module

BOBCAT

B100

N/A

2AZCK-B100

FCC Part 15.247

authorized signature or special seal for testing report. Do not copied without authorization.

Tel: +86(0)21-51298625

Web:www.atbl-lab.com

Email:atbl@atbl-lab.com


tel:+86(0)21-51298625%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20Web:www.atbl-lab.com

A ' 3@‘ Page 2 of 50 Report No.:SHATBL2112037W02

TEST RESULT CERTIFICATION

Applicant’'s Name .....................  Chengdu Just Do It Information and Technology Co., Ltd.
Rm 604&605, Unit 1, Building 2, No. 1, Section 1, Huafu Avenue,

AdAress.....cooovvviviiiiiieeed Huayang Street, Tianfu New District, Chengdu, China.
Manufacturer's Name...............  Chengdu Just Do It Information and Technology Co., Ltd.

] Rm 604&605, Unit 1, Building 2, No. 1, Section 1, Huafu Avenue,
AdAreSS.....oivviiiieiieeee

Huayang Street, Tianfu New District,Chengdu, China.

Product Description

Product Name..........................  Bobcat LoRa Gateway Module
Brand Name........coccoveevenvenninl BOBCAT

Model Name........cooveveenveennnnndd B100

SeriesModel .......ccocovevvevininnd N/A

Test Standards ........ccocovevveennnnll FCC Partl5.247

Test Procedure......................... ANSI| C63.10-2013

This device described above has been tested by ATBL, the test results show that the equipment
under test (EUT) is in compliance with the FCC/IC requirements. And it is applicable only to the
tested sample identified in the report.
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1. SUMMARY OF TEST RESULTS

Test procedures according to the technical standards:
KDB 558074 D01 15.247 Meas Guidance v05r02.

FCC Part15.247,Subpart C

SStano_Iard Test Item Judgment Remark
ection
15.207 Conducted Emission PASS --
15.247(a)(1) Hopping Channel Separation PASS --
15.247(b)(2) Output Power PASS --
15.209 Radiated Spurious Emission PASS --
15.247(d) Conducted SI|Eour_|ou_s & Band Edge PASS N
mission
15.247(a)(1)(i) Number of Hopping Frequency PASS --
15.247(f) Dwell Time PASS --
20dB Bandwidth
15.247(a)(1) 99% Bandwidth PASS -
15.205 Restricted bands of operation PASS --
Part 15.247(d)/part . B
15.209(a) Band Edge Emission PASS
15.203 Antenna Requirement PASS --

NOTE:

(1) ‘N/A’ denotes test is not applicable in this Test Report.
(2)All tests are according to ANSI C63.10-2013.

Shanghai ATBL Technology Co., Ltd.

Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/O
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2. GENERAL INFORMATION
2.1 GENERAL DESCRIPTION OF THE EUT

Product Name Bobcat LoRa Gateway Module
Trade Name BOBCAT

Model Name B100

Series Model N/A

Model Difference N/A

Channel List Please refer to the Note 2.
Frequency 902.3~915.1MHz (125KHz)
Modulation Type LoRa

Power Rating DC 3.3V 1A

Hardware version number | VER:03

Software versionnumber VER:01

Connecting 1/0 Port(s) Please refer to the Note 1.

Note:
1. For a more detailed features description, please refer to the manufacturer’s specifications
or the User Manual.

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/0
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Channel List
Channel Fr?&llj_lezr;cy Channel Fr?&lﬁzr;cy Channel Fr?&l:_lir)lcy
1 902.3 / / / /
2 902.5 32 908.5 / /
3 902.7 33 908.7 / /
/ / 34 908.9 / /
/ / / / 63 914.7
/ / / / 64 914.9
/ / / / 65 915.1
3. Table for Filed Antenna
Ant. Brand Model Name Antenna Type |Connector| Gain (dBi) NOTE
Non-common
1 |BOBCAT B100 Interface N/A 4 Antenna
Antenna

Shanghai ATBL Technology Co., Ltd.

Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/O
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2.2 DESCRIPTION OF THE TEST MODES
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.

Worst Mode Description Modulation
Mode 1 TX CHO1 LoRa
Mode 2 TX CH33 LoRa
Mode 3 TX CH65 LoRa
Note:
Eé?)o-l;theed measurements are performed at all Bit Rate of Transmitter, the worst data was

(2) We have be tested for all avaiable U.S. voltage and frequencies(For 120V,50/60Hz and
240V, 50/60Hz) for which the device is capable of operation, and the worst case of 120V/ 60Hz
is shown in the report.

For ConductedEmission

Test Case

Conducted Emission Mode4 : Keeping EUT TX

2.3 TEST SOFTWARE AND POWER LEVEL
During testing channel & power controlling software provided by the customer was used to control the
operating channel as well as the output power level.

RF Mode Or Modulation Ant Power ]
) Type ) ) Software For Testing
Function type Gain(dBi) Class
LORA 125KHz | 902.3MHz-915.1MHz 4 30 SecureCRTPortable
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/0
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2.4 BLOCK DIGRAM SHOWING THE CONFIGURATION OF SYSTEM TESTED

Radiated Spurious EmissionTest

Cc-1 -
E-2 E-1 C-2 E3 AC Plug
Notebook EUT Adapter
Conducted Emission Test
- c-1
AC Plug — C-2 "y >
Adapter EUT Motebook
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/0
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2.5 DESCRIPTION OF NECESSARY ACCESSORIES AND 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.

Necessary accessories

ltem Equipment Mfr/Brand Model/Type No. Length Note
E-3 Adapter N/A A-938-120100W-US1 N/A N/A
C-2 DC Cable N/A N/A 110cm N/A

Support units

Item Equipment Mfr/Brand Model/Type No. Length Note
E-2 Notebook Lenovo DESKTOP-USDEOO09 / N/A
C-1 USB Cable N/A 100cm N/A N/A
Note:

(1) For detachable type 1/O cable should be specified the length in cm in FLengtha column.

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/0
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2.6 LABORATORY INFORMATION

Company Name: Shanghai ATBL Technology Co., Ltd.
_ Building 8,N0.160 Basheng Road,Waigaogiao Free Trade Zone,Pudong
Address: :
New Area,Shanghai
Telephone: +86(0)21-51298625
A2LA Number: 6184.01
CNAS Number: CNAS L14531

2.7 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
1 RF output power, conducted +0.958dB
2 Conducted spurious emissions +2.988dB
3 All emissions, radiated 30MHz-1GHz +2.50dB
4 All emissions, radiated 1GHz-18GHz +3.51dB
5 Occupied bandwidth +23.20dB
6 Power spectral density +0.886dB
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/0
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2.8 EQUIPMENTS LIST

Radiation Test equipment
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Kind of Equipment Manufacturer Type No. Serial No. M ERE T Calibrated until
number
Test Receiver R&S ESCI 100469 SHATBL-EQ03 2022.07.13
Spectrum Analyzer Agilent N9020A MY50200811 | SHATBL-EO017 2022.07.13
Bilog Antenna SCHWARZBECK | VLUB 9168 01174 SHATBL-E008 2023.09.27
Horn Antenna SCHWARZBECK | BBHA 9120D 02014 SHATBL-EO009 2023.09.27
Pre-Amplifier 2101010003500
(0.1M-3GHz) JPT JPA-10M1G35 1 SHATBL-EQ05 2022.10.07
Pre-Amplifier JPA0118-55-30 {1910001800055
(1G-18GHz) JPT 3A 000 SHATBL-EQ006 2022.07.13
Temperature & DeLi DeLi N/A SHATBL-E016 | 2022.10.08
Humidity
Antenna/Turntable -
Controller Brilliant N/A N/A SHATBL-EQ07 N/A
Test SW FALA EMC-RI(Ver.4A2) SHATBL-E046 N/A
RF Connected Test
) ) Manufactur ) equipment Calibrated
Kind of Equipment Type No. Serial No. )
er number until
16100054SN01 SHATBL-WO006 | 2022.10.07
MIMO Power DARE RPR3006W 6
measurement test Set RPR6(\)/¥-520001 SHATBL-WO013 | 2022.10.07
Signal Analyzer Agilent N9020A MY57300196 SHATBL-W004 | 2022.10.07
Signal Generator Agilent N5182B MY46240556 SHATBL-WO005 | 2022.10.07
Wireless
Communications Test R&S CMW500 101331 SHATBL-WO007 | 2022.10.07
Set
Temperature & Humidity Deli deli N/A SHATBL-WO011 | 2022.10.07
Attenuator Agilent 8494B DC-18G SHATBL-WO009 | 2022.10.07
Attenuator Agilent 8496B DC-18G SHATBL-WO010 | 2022.10.07
ower solitter MNK MPD-DC/6-2 62315 G51 SHATBL-W015 | 2022.10.07
P P S 62315 G52 | SHATBL-WO16 | 2022.10.07
. Chengdu ZBSF-C2400
Filter kangmaiwei 2483 5-T3 N/A SHATBL-W021 N/A
Constant temperature kson | THSBeC-15 6159K SHATBL-WO019 | 2022.01.26
and humidity box 0
Test SW FALA LZ-RF(Ver.L.zZRF-03A3.1) SHATBL-W020 N/A

Shanghai ATBL Technology Co., Ltd.

Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/O
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3.EMC EMISSION TEST

3.1 CONDUCTED EMISSION MEASUREMENT
3.1.1 POWER LINE CONDUCTED EMISSION LIMITS

Operating frequency band. In case the emission fall within the restricted band specified on art
207(a)&RSS-Genlimit in the table below has to be followed.

Conducted Emissionlimit (dBuV)
FREQUENCY (MHz) :
Quasi-peak Average
0.15-0.5 66 - 56 * 56 - 46 *
0.50-5.0 56.00 46.00
5.0-30.0 60.00 50.00

Note:
(1) The tighter limit applies at the band edges.

(2) The limit of “ *” marked band means the limitation decreases linearly with the logarithm
of the frequency in the range.

The following table is the setting of the receiver

Receiver Parameters Setting
Attenuation 10 dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IF Bandwidth 9 kHz
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/0
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3.1.2 TEST PROCEDURE

a. The EUT was 0.8 meters from the horizontal ground plane and 0.4 meters from the vertical
ground planewith 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 Iltem —EUT Test Photos.

3.1.3 TEST SETUP

Vertical Reference
/ Ground Plane / Test Receiver

~ ]
O 00O
40cm EUT » ] 0900
80cm
|LISNh
|| || o [

IN L

\ Horizontal Reference

Ground Plane

Note: 1.Support units were connected to second LISN.
2.Both of LISNs (AMN) are 80 cm from EUT and at least 80 cm

from other units and other metal planes

3.1.4EUT 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.

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/0
o
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3.1.5 TEST RESULT

Temperature: 27.4(C) Relative Humidity: |66%RH
Test Voltage: AC 120V/60Hz Phase: L
Test Mode: Mode 4
No. Frequency Reading Correct Result Limit Margin Remark
(MHz2) (dBuVv) Factor(dB) (dBuV) (dBuVv) (dB)
1 0.2490 42.13 10.08 52.21 61.79 -9.58 QP
2 0.2490 31.40 10.08 41.48 51.79 -10.31 AVG
3 0.7574 40.20 9.97 50.17 56.00 -5.83 QP
4 0.7574 29.64 9.97 39.61 46.00 -6.39 AVG
5 1.4008 38.76 9.96 48.72 56.00 -7.28 QP
6 1.4008 28.05 9.96 38.01 46.00 -7.99 AVG
7 2.5845 32.40 9.99 42.39 56.00 -13.61 QP
8 2.5845 21.83 9.99 31.82 46.00 -14.18 AVG
9 9.1320 29.31 10.27 39.58 60.00 -20.42 QP
10 9.1320 18.32 10.27 28.59 50.00 -21.41 AVG
11 23.8470 31.04 11.02 42.06 60.00 -17.94 QP
12 23.8470 22.54 11.02 33.56 50.00 -16.44 AVG
Remark:

1. All readings are Quasi-Peak and Average values.
2. Margin = Result (Result =Reading + Factor )—Limit
3. Factor=LISN factor+Cableloss+Limiter (10dB)

800 dBuy
70
_ '\ FCC PART| 158 CE-Class B_QP
——
w 3 FCC Phit]5 CE-Class B_AVe
151} fu ¥ N 4 5
WW I Sl x‘.v.u.ilu..vmﬂllm n'l‘..‘l .
p ol 11
4 Ty ;]
40 e S e B Y Y },WMW T WMW %WWWM AM
WM ww 12 peak
30 - 0 O
ARt PO Y OO Y G ot VPOV FOPY I (57 O oot
20
10
0.0
0.150 0.500 0.800 [MHz) 5.000 30.000

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/0



../2006ReportFormats/ReFoDatabase/InputPowers.doc

A ' 3[‘5‘ Page 17 of 50 Report No.:SHATBL2112037W02

Temperature: 27.4(C) Relative Humidity: |66%RH
Test Voltage: AC 120V/60Hz Phase: N
Test Mode: Mode 4
No. Frequency Reading Correct Result Limit Margin Remark
(MHz2) (dBuVv) Factor(dB) (dBuV) (dBuVv) (dB)
1 0.2355 41.83 10.36 52.19 62.25 -10.06 QP
2 0.2355 32.25 10.36 42.61 52.25 -9.64 AVG
3 0.4920 40.65 10.19 50.84 56.13 -5.29 QP
4 0.4920 29.83 10.19 40.02 46.13 -6.11 AVG
5 1.1174 38.22 10.16 48.38 56.00 -7.62 QP
6 1.1174 28.63 10.16 38.79 46.00 -7.21 AVG
7 2.3504 31.84 10.24 42.08 56.00 -13.92 QP
8 2.3504 23.14 10.24 33.38 46.00 -12.62 AVG
9 6.0314 30.02 10.17 40.19 60.00 -19.81 QP
10 6.0314 18.49 10.17 28.66 50.00 -21.34 AVG
11 23.8335 28.84 10.86 39.70 60.00 -20.30 QP
12 23.8335 21.53 10.86 32.39 50.00 -17.61 AVG
Remark:

1. All readings are Quasi-Peak and Average values.
2. Margin = Result (Result =Reading + Factor )—Limit

3. Factor=LISN factor+Cableloss+Limiter (10dB)
80.0 dBu¥

70

o \ FEC PART| 158 CE-Class B_P
-\\;I

3 p
- VAl ! 3 . FCL Part]5 CE-Class B_AVe
el %MM
40 ZATV. S N _— ] ' 3 n
R P ) NBM WWJNW1'§MMW‘WWMW Wpeak
M 12
30 sy 0 |
TN (Y. e tomansemstrsopnrerempirtl 5| AVG
20
10
0.0
0150 0.500 0.800 [MHz) 5.000 30.000
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3.2 RADIATED EMISSION MEASUREMENT

3.2.1RADIATED EMISSION LIMITS
In any 100 kHz bandwidth outside the operating frequency band. In case the emission fall within
the Restricted band specified on Part15.205(a)&209(a), RSS-Gen Issue 5 and RSS-247 Issue
2, February 2017 (5.5) limit in the table and according to ANSI C63.10-2013below has to be
followed.
LIMITS OF RADIATED EMISSION MEASUREMENT (0.009MHz - 1000MHz)

Page 18 of 50 Report No.:SHATBL2112037W02

Frequencies Field Strength Measurement Distance
(MH2) (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
LIMITS OF RADIATED EMISSION MEASUREMENT (1GHz-25 GHz)
(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 RESTRICTED FREQUENCY BANDS

FCC:

FREQUENCY (MHz) FREQUENCY (MHz) | FREQUENCY (MHz) | FREQUENCY (GHz)
0.090-0.110 16.42-16.423 399.9-410 45-5.15
0.495-0.505 16.69475-16.69525 608-614 5.35-5.46

2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 108-121.94 1718.8-1722.2 13.25-13.4
6.31175-6.31225 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400 Above 38.6
13.36-13.41

Shanghai ATBL Technology Co., Ltd.

Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/O
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For Radiated Emission
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Spectrum Parameter Setting
Attenuation Auto
Detector Peak/QP/AV

Start Frequency

9 KHz/150KHz(Peak/QP/AV)

Stop Frequency

150KHz/30MHz(Peak/QP/AV)

RB/VB (emission in restricted band)

200Hz (From 9kHz to 0.15MHz)/
9KHz (From 0.15MHz to 30MHz);
200Hz (From 9kHz to 0.15MHz)/
9KHz (From 0.15MHz to 30MHz)

Spectrum Parameter Setting
Attenuation Auto
Detector Peak/QP

Start Frequency

30 MHz(Peak/QP)

Stop Frequency

1000 MHz (Peak/QP)

RB/VB (emission in restricted band)

120 KHz / 300 KHz

Spectrum Parameter Setting
Attenuation Auto
Detector Peak/AV

Start Frequency

1000 MHz(Peak/AV)

Stop Frequency

10th carrier hamonic(Peak/AV)

RB/VB (emission in restricted band)

1MHz / 3MHz(Peak)
1 MHz/ 3 MHZ(AVG)

For Band Edge
Note: The EUT main frequency is too far away from the restricted band, so the band edge of the

radiation method is not tested.

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/0
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Receiver Parameter Setting
Attenuation Auto
Start ~ Stop Frequency 9kHz~90kHz / RB 200Hz for PK & AV
Start ~ Stop Frequency 90kHz~110kHz / RB 200Hz for QP
Start ~ Stop Frequency 110kHz~490kHz / RB 200Hz for PK & AV
Start ~ Stop Frequency 490kHz~30MHz / RB 9kHz for QP
Start ~ Stop Frequency 30MHz~1000MHz / RB 120kHz for QP

3.2.2 TEST PROCEDURE

a. The measuring distance of at 3 m shall be used for measurements at frequency 0.009MHz up
to 1GHz,and above 1GHz.

b. The EUT was placed on the top of a rotating table 0.8 meters(above 1GHz is 1.5 m) above the
ground at a 3 meter anechoic chamber test site. The table was rotated 360 degrees to
determine the position of the highest radiation.

c. The height of the equipment shall be 0.8 m(above 1GHz is 1.5 m); the height of the test
antenna shall vary between 1 m to 4 m. horizontal and vertical polarizations of the antenna are
set to make the measurement.

d. The initial step in collecting conducted emission data is a spectrum analyzer peak detector
mode pre-scanning the measurement frequency range. Significant peaks are then marked and
then QuasiPeak detector mode re-measured.

e. If the Peak Mode measured value compliance with and lower than Quasi Peak Mode Limit, the
EUT shall be deemed to meet QP Limits and then no additional QP Mode measurement
performed.

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

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

3.2.3 DEVIATION FROM TEST STANDARD

No deviation.

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/0
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3.2.4 TESTSETUP
(A) Radiated Emission Test-Up Frequency Below 30MHz

Loop Antenna

ELT
-« 3N

—

0.8m Tm
|
J Spectrum
Ground Plane Coaxial Cable Anakyzer
(B) Radiated Emission Test-Up Frequency 30MHz~1GHz
1 ! !
- 3m —
Turntable : 1 4
\\ EUT m te 4m
—“‘I““ Spectrum
0. 8m I
L Analyzer
/ /
Ground Plane Coaxial Cable

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

EUTfe— 3m — .
__________ ' | Amplifier

Turntable 1 to 4 Spectrum

IS Analyzer
——M— ——
Ground Plane J /

Coamial Cable

3.2.5EUT OPERATING CONDITIONS
The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.
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3.2.6 FIELD STRENGTH CALCULATION

The field strength is calculated by adding the Antenna Factor and Cable Factor and subtracting
theAmplifier 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

Where

FS = Field Strength

CL = Cable Attenuation Factor (Cable Loss)

RA = Reading Amplitude

AG = Amplifier Gain

AF = Antenna Factor

For example
Frequency FS RA AF CL AG Factor
(MHz) (dBpV/m) | (dBuV/m) | (dB) (dB) (dB) (dB)
300 40 58.1 12.2 1.6 31.9 -18.1

Factor=AF+CL-AG

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/0
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3.2.7TEST RESULTS

(9KHz-30MHz)

Page 23 of 50 Report No.:SHATBL2112037W02

Temperature: 23.3(C) Relative Humidity: |60%RH
Test Voltage: DC 3.3V Test Mode: TX Mode
Freq. Reading Limit Margin State
Test Result
(MHz) (dBuV/m) (dBuV/m) (dB) P/F
-- - - - - PASS
-- - - - - PASS
Note:

The amplitude of spurious emissions which are attenuated by more than 20dB below the
permissible value has no need to be reported.
Distance extrapolation factor =40 log (specific distance/test distance)(dB);
Limit line = specific limits(dBuv) + distance extrapolation factor.

Shanghai ATBL Technology Co., Ltd.

Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/O
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(30MHz-1000MHZz)

Temperature: 23.3(C) Relative Humidity: |60%RH
Test Voltage: DC 3.3V Phase: Horizontal
Test Mode: Mode 1/2/3(Mode 1 worst case)
No Frequency | Reading Factor Level Limit Margin Remark
' (MHz) (dBuV) (dB/m) (dBuV/m) | (dBuV/m) | (dB) '
1 38.6160 34.05 -18.06 15.99 40.00 -24.01 QP
2 64.8865 41.26 -20.60 20.66 40.00 -19.34 QP
3 138.8735 39.04 -18.56 20.48 43.50 -23.02 QP
4 188.4125 42.57 -20.52 22.05 43.50 -21.45 QP
5 524.5541 27.87 -12.67 15.20 46.00 -30.80 QP
6 752.7432 28.62 -8.69 19.93 46.00 -26.07 QP
Remark:

1. Margin = Result (Result =Reading + Factor )—Limit
2. Factor= Antenna factor+Cable attenuation factor(cable loss)-Amplifier gain

80.0 dBu¥/m

70

60

FCC Rart1d RE-Class B(3m]_30-1000MHz

T

50 argin -6 dE

30

bona

20

0 ,;4 bl mld bl i \‘1‘"\( f‘m il Jiﬂ'ﬂ‘“"uw i

T L VU\%WW n

30.000 60.000 90.000 (MHz] 300.000 600.000 1000.000
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Temperature: 23.3(C) Relative Humidity: |60%RH
Test Voltage: DC 3.3V Phase: Vertical
Test Mode: Mode 1/2/3(Mode 1 worst case)
No Frequency | Reading Factor Level Limit Margin Remark
' (MH2z) (dBuV) (dB/m) (dBuV/m) | (dBuV/m) | (dB) '
1 37.9450 41.30 -18.12 23.18 40.00 -16.82 QP
2 60.2801 40.34 -19.70 20.64 40.00 -19.36 QP
3 111.3468 50.34 -20.70 29.64 43.50 -13.86 QP
4 171.3926 48.33 -18.57 29.76 43.50 -13.74 QP
5 296.1836 36.77 -17.32 19.45 46.00 -26.55 QP
6 435.5898 35.64 -14.26 21.38 46.00 -24.62 QP
Remark:
1. Margin = Result (Result =Reading + Factor )—Limit
2. Factor= Antenna factor+Cable attenuation factor(cable loss)-Amplifier gain
80.0 dBu¥/m
70
60
FCC Part15 RE-Class B(3m)_30-1000MH=z
L e . R B e e —— ] SR - Ir
I
40 I | |
|
30 3 .
1
20 }E] “Wmiw ﬁfﬂh’wﬂ' " M 5 M'; s ettt peak
J\m WW et
Y ot
0.0
30.000 60.000 90.000 [MHz) 300.000 600.000 1000.000
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(1GHz~12.75GHz)Spurious emission Requirements

LoRa

Freq.(MHz) Level(dBuV/m) | Limit(dBuV/m) | Margin(dB) | Deg.(deg.) | Ant.F/G.(dB/m) | Amp.G.(dB) | Detector Polarity
Low channel

1795.838767 43.1 74.0 30.9 202 21.7 53.0 PK Horizontal
1889.633354 35.0 54.0 19.0 332 21.8 51.7 AV Horizontal
1795.838767 45.9 74.0 28.1 172 21.7 53.0 PK Vertical
1856.260721 35.0 54.0 19.0 333 21.8 52.2 AV Vertical
2698.664972 47.8 74.0 26.2 106 23.3 50.8 PK Horizontal
2796.572706 36.5 54.0 17.5 332 23.6 51.1 AV Horizontal
2796.572706 42.4 74.0 31.6 219 24.0 51.1 PK Vertical
2782.371360 33.6 54.0 20.4 202 24.0 51.1 AV Vertical
4512.965665 36.0 74.0 38.0 140 24.7 50.1 PK Horizontal
4547.561279 27.0 54.0 17.0 360 24.7 50.0 AV Horizontal
4512.965665 38.3 74.0 35.7 301 24.9 50.1 PK Vertical
4536.000040 27.0 54.0 27.0 336 24.9 50.0 AV Vertical
9441.912751 44.8 74.0 29.2 121 27.2 48.6 PK Horizontal
9465.978052 34.9 54.0 19.1 15 27.2 48.6 AV Horizontal
9441.912751 44.7 74.0 29.3 358 27.8 48.6 PK Vertical
9441.912751 35.5 54.0 18.5 336 27.8 48.6 AV Vertical

High channel

1832.784587 46.2 74.0 27.8 359 21.7 52.5 PK Horizontal
1818.841662 37.8 54.0 16.2 324 21.7 52.7 AV Horizontal
1832.784587 49.0 74.0 25.0 165 21.7 52.5 PK Vertical
1865.735157 335 54.0 20.5 334 21.8 52.0 AV Vertical
2747.182703 48.4 74.0 25.6 113 23.5 51.0 PK Horizontal
2803.700537 37.8 54.0 16.2 335 23.6 51.2 AV Horizontal
2747.182703 43.3 74.0 30.7 165 23.9 51.0 PK Vertical
2796.572706 34.3 54.0 19.7 206 24.0 51.1 AV Vertical
4501.492379 36.4 74.0 37.6 55 24.7 50.1 PK Horizontal
4559.151984 26.8 54.0 27.2 0 24.7 50.0 AV Horizontal
4570.772232 39.3 74.0 34.7 85 25.0 50.0 PK Vertical
4582.422097 27.4 54.0 26.6 222 25.0 50.0 AV Vertical
9441.912751 45.2 74.0 28.8 306 27.2 48.6 PK Horizontal
9441.912751 35.4 54.0 18.6 90 27.2 48.6 AV Horizontal
9417.908631 44.1 74.0 29.9 23 27.8 48.6 PK Vertical
9441.912751 36.0 54.0 18.0 114 27.8 48.6 AV Vertical

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/0
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4. CONDUCTED SPURIOUS & BAND EDGE EMISSION

4.1 LIMIT

According to FCC section 15.247(d)&RSS-247 Issue 2, February 2017 (5.5), in any 100kHz
bandwidth outside the frequency band in which the spread spectrum or digitally modulated
intentional radiator is operating, the radio frequency power that is produced by the intentional
radiator shall be at least 20dB below that in the 100kHz bandwidth within the band that contains
the highest level of the desired power, based on either an RF conducted or a radiated
measurement.

4.2 TEST PROCEDURE

Spectrum Parameter Setting
Detector Peak
Start/Stop Frequency 30 MHz to 10th carrier harmonic
RB / VB (emission in restricted band) 100 KHz/300 KHz
Trace-Mode: Max hold
For Band edge
Spectrum Parameter Setting
Detector Peak

Lower Band Edge: 890 — 905 MHz

Start/Stop Frequenc
b rTed i Upper Band Edge: 912 — 940MHz

RB / VB (emission in restricted band) 100 KHz/300 KHz
Trace-Mode: Max hold
For Hopping Band edge
Spectrum Parameter Setting
Detector Peak

Lower Band Edge: 890 — 905 MHz

Upper Band Edge: 925 — 940 MHz

RB / VB (emission in restricted band) 100 KHz/300 KHz
Trace-Mode: Max hold

Start/Stop Frequency

4.3 TEST SETUP

LI 2

Spectrum Analyzer EUT

The EUT is connected to the Spectrum Analyzer; the RF load attached to the EUT antenna terminal
is 500hm; the path loss as the factor is calibrated to correct the reading. Make the measurement
with the spectrum analyzer's resolution bandwidth(RBW) = 100 kHz. In order to make an accurate
measurement, set the span greater than RBW.

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/0
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4.4 EUT OPERATION CONDITIONS

Page 28 of 50 Report No.:SHATBL2112037W02

The EUT tested system was configured as the statements of 2.3 Unless otherwise a special
operating condition is specified in the follows during the testing.

4.5 TEST RESULTS

Agilent Spectrum Analyzer - Swept SA

Temperature: 25C Relative Humidity: |50%
Test Mode: LoRa-01/33/65 CH Test Voltage: DC 3.3V
01 CH

RL RF S0&  AC SENSE:INT) ALIGNAUTD 01:24:13 PM Jan 19, 2022 o
Display Line 6.81 dBm Avg Type: Log-Pwr TRACE[- 3456 Display
PNO: Fast —+— Trig: Free Run THPE| +
IFGainLow  #Atten: 40 dB oerfP WK
jion»|
ref Ofest 1 dB Mkr2 1.806 GHz|| Annotation
10 gaiciv__Ref 31.00 dBm -39.269 dBm
1
210
Title»|
10 R o |
100
o Graticule|
180 on o
280 .2
0 | Display Line|
490 ksl L PO 7Y it L8 e NSO iy Cik, By 6.81 dBm
530 on Off|
Start 30 MHz Stop 12.750 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.216 s (1001 pts)
FUNCTION WIDTH UNCTION VALU
908 MHz 26.805 dBm
1.806 GHz 39.269 dBm System
Display®
Settings
£ @
IMSG | %STATUS

RL RF S0Q  AC SEMSE:IMT] ALIGNAUTO 01:22:24 PM Jan 19, 2022 .
[Display Line 7.23 dBm Avg Type: Log-Pwr TRACE] 356 Display
PNO: Fast —»— Trig: Free Run T -
IFGain:Low #Atten: 40 dB DET|P H M RR R
Annotation»
Ref Dffset 1 dB Mkr2 1.819 GHz
10 dBidiv__Ref 31.00 dBm -38.311 dBm
Log 1
20
Title»
110 i |
1.00
o Graticule|
4190 on off
28.0 2
= ]’ Display Line|
490 u ) T Y s, TSR LNPYY, ST - bt et g, oyt ] 723 dBm
£9.0 On Off|
Start 30 MHz Stop 12.750 GHz
Res BW 100 kHz #V/BW 300 kHz Sweep 1.216 s (1001 pts)
[MKRMODELTRCI Sl » [ v [ _FUNCTIGN ] FUNCTIONWID
1 N 1 f 908 MHz 27.234 dBm
. N 1 f 1.819 GHz -38.311 dBm System
4 Display»|
5 Settings
6
7
8
9
10 o
1 ~
< | 8
IMSG %STATUS
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65 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q  AC SEMSE:INT] ALIGN AUTO 0L1FZ7PMIan1g, 2022 [ |
[Marker 2 1.831892000000 GHz \ Avg Type: Log-Pwr Trace[ 5.5 | racelDetector
PHO: Fast —— Trig: Free Run T e
IFGain:Low #Atten: 40 dB o Select Trace
Ref Offset 1 dB Mkr2 1.832 GHz 1
10 dBidiv__Ref 31.00 dBm -38.741 dBm
Log 1
210
o Clear Write,
LT |
1.00
-9.00
190 Trace Average|
290 '2
-39.0 l
180 s e B i e T T RPN T e s Max Hold|
-58.0
Start 30 VIHz Stop 12.750 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.216 s (1001 pts) Min Hold
of % ] FUNCTION WIDTH
1 N 1 f 920 MHz 26.756 dBm
N 1 f 1.832 GHz 38.741 dBm i
View Blankb
View
More|
10f3
| & =
IMSG EbSTATus

For Band edge(it's also the reference level for conducted spurious emission)

01 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S0@  AC SEMSE:IMT] ALIGNAUTO 01:08:41 PM Jan 19, 2022

[Marker 2 901.985000000 MHz Avg Type: Log-Pur TrACE[]- 3 45 Marker
PNO: Fast —»— Ttig: Free Run Avg|Hold: 100/100 TvPE|M AR
IFGain:Low #Atten: 40 dB perfP Marker Table
Mkr2 901.985 MHz||on Off
Ref Offset 1 dB =0
10 dRidiv  Ref 31.00 dBm -20.519 dBm
Log e =7 |
210 Marker Cnunt.
1.0 W [off]
1.00
9.0 Couple|
9.0 Markers|
on Off|
-28.0
380 e
-43.0 ST A e —
-58.0
Start 890.000 MHz Stop 905.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts)
[« [ v [ FUNCTION [ FUNCTIONWIDTH
f 902.000 MHz 6.900 dBm
N f 901.985 MHz 20519 dBm
All Markers Off]
More
20f2
4 | & 5
MSG %STATUS
65 CH
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RL RF S0&  AC SEMSE:INT] ALIGN AT 01:11:55 PM Jan 19, 2022

Warker 2 928.772000000 MHz Avg Type: Log-Pwr TRACE[L -3 458 Marker
PNO: Fast —— Trig: FreeRun Avg[Held: 1001100 TYPEIM i
IFGain:Low #Atten: 40 dB P gelect Marker
Mkr2 928.772 MHz 2
Ref Offset 1 dB
10 dBidiv__Ref 31.00 dBm -47.378 dBm
Log o |
210
Normal
1m0 W
1.00
9.0
RER) Deltal
290
390
420 W apertpmce ety Fixed
— |
Start 912.00 MHz Stop 940.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.733 ms (1001 pts) [o]
L~ [ v [ FUNCTION ] FUNCTI
1 F f 928.000 MHz 7.700 dBm
N f 928772 MHz -47.378 dBm
3 Properties»
5
6
7
g More
0 N 10f2
1 ]
< | '8
IMSG @STATUSE

For Hopping Band edge
01 CH

Agilent Spectrum Analyzer - Swept SA

RL RF S50 & AC SENSE:INT] ALIGNAUTO 09:58:31 &M Jan 10, 2022
Marker 2 902.000000000 MHz \ Avg Type: Log-Pur TAE[0 3 45 Marker
PNO: Fast (50 Trig: Free Run Avg|Hold:>100{100 T IS h‘]
IFGain:Low #Atten: 40 dB oEr Select Marker.
Mkr2 902.000 MHz 2
Ref Offset 1 dB
I|1n dBiciv Ref 31.00 dBm -20.918 dBm
Log z=rm |
21.0
Normal
1.0 W
1.00 /|[\
9.00
9.0 ‘ Deltal
-28.0
-35.0
490 S = Fixed
-59.0
Start 890.000 MHz Stop 905.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts) [o]
] x| v ] FUNCION [ FUNCTIONwWIDTH
1 F f 902.000 MHz 7.800 dBm
N f 902.000 MHz -20.918 dBm
i Properties»|
5
8
7
g More|
10 N 10of2
" 2
< >
IMSG %STATUS
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ALIGH AT 10:15:10 AM Jan 19, 2022

RL RF S0G  AC SENSE:INT) Mark
[Marker 2 928.030000000 MHz Avg Type: Log-Pwr TRACE[T2 345 6 arker

PNO: Fast (0 Trig: Free Run Avg|Hold:>100{100 T e N‘

FGainilow _#Atten: 40 4B . SelectMarker,

Ref Offset 1 dB Mkr2 928.030 MHz 2
10 dBidiv__Ref 31.00 dBm -11.445 dBm
Log [ T
210
Normal

o

1.00

B

900
Deltal

-18.0

-28.0

-38.0

Fixed

430 .
| |

58.0

Start 925.000 MHz Stop 940.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.467 ms (1001 pts) [o]

: = 1 7 T cion [ uonwon]  riovwae
F f 928.000 MHz 7.300 dBm
N f 928.030 MHz -11.445 dBm

Properties»|

N 10f2

K3

MSG [%.‘STATUS |
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5. NUMBER OF HOPPING CHANNEL

5.1 LIMIT
For frequency hopping systems operating in the 902-928 MHz band: if the 20 dB bandwidth of the
hopping channel is less than 250 kHz, the system shall use at least 50 hopping frequencies and the
average time of occupancy on any frequency shall not be greater than 0.4 seconds within a 20 second
period; if the 20 dB bandwidth of the hopping channel is 250 kHz or greater, the system shall use at
least 25 hopping frequencies and the average time of occupancy on any frequency shall not be greater
than 0.4 seconds within a 10 second period. The maximum allowed 20 dB bandwidth of the hopping
channel is 500 kHz.
EUT 20 dB bandwidth of the hopping channel is less than 250 kHz, the system shall use at least 50.

Spectrum Parameters Setting
Attenuation Auto
Span Frequency > Operating FrequencyRange
RB 100KHz
VB 300KHz
Detector Peak
Trace Max Hold
Sweep Time Auto

5.2 TEST PROCEDURE

a. The EUT was directly connected to the spectrum analyzer and antenna output port as show in
the block diagram below.
b. Spectrum Setting: RBW= 100KHz, VBW=300KHz, Sweep time = Auto.

5.3 TEST SETUP

EUT SPECTRUM
ANALYZER

5.4 EUT OPERATION CONDITIONS
The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/0
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5.5 TEST RESULTS

Temperature: 25C Relative Humidity: |60%

Test Mode: Hopping Mode -LoRa Mode |Test Voltage: DC 3.3V

Number of Hopping Channel: 65
Hopping channel

Agilent Spectrum Analyzer - Swept SA
S0 Q AC SENSE:INT) ALIGN AUTO 09:51:29 AM Jan 19, 2022

Amplitude

J

RL RF
Ref Level 31.00 dBm | Avg Type: Log-Pwr TRecE[ - 3256
PNO: Fast 0 1rig:Free Run Avg|Held:>100/100 T I
IFGainiLow ~ #Atten: 40 dB oer RefLevel
Ref Offset 1 dB 31.00 dBm
10 dBidiv  Ref 31.00 dBm
Log ‘
Attenuation
210 [40 dB]
.0
Scale/Div
o 10 dB
e Scale Type
lLog Lin
-190
-290
-390
-490
-590
More
Start 902.000 MHz Stop 915.400 MHz 1of2
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (1001 pts)
IMSG %STATUS
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6. AVERAGE TIME OF OCCUPANCY

6.1 LIMIT
FCC Part 15.247,Subpart C
. L FrequencyRange
Section Test Item Limit Result
(MH2z)
Average Time
15.247(f) of Occupancy <0.4sec 902-928 PASS
6.2 TEST PROCEDURE
a. The transmitter output (antenna port) was connected to the spectrum analyzer.
b. Set RBW =100KHz/VBW =300KHz.
c. Use a video trigger with the trigger level set to enable triggering only on full pulses.
d. Sweep Time is 0.4* channel number.
e Set the center frequency on any frequency would be measure and set the frequency span to
" zero span.
f. Measure the maximum time duration of one single pulse.

6.3 TEST SETUP

EUT SPECTRUM
ANALYZER

6.4 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.

Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/0
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6.5 TEST RESULTS

Temperature: 25C Relative Humidity: |50%
Test Mode: LoRa Test Voltage: DC 3.3V
Frequency Pulse . .
_ Number of pulses Dwell Time(s) Limits(s)
(MHz) time(ms)
902.3 34.24 2 0.069 0.4
908.7 34.28 2 0.069 0.4
915.1 34.28 2 0.069 0.4
Shanghai ATBL Technology Co., Ltd. Number:SHATBL-W-02 Release date:2021-09-01 Version No.A/0
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Mode 1

RF o9 AC ALIGNAUTO 11:48:13 AMJan 19, 2022
Marker 1 A 34.2383 ms Trig Delay-5.000 ms  Avg Type: Log-Pwr TRACE 3456 Marker
PNO: Wide —»— 1rig: Yideo Avg|Hold: 11 TYREIM ¢
IFGain:Low #Atten: 40 dB perlP Select Marker.
Ref Offset 1 dB AMEKr1 34.24 ms| 1
[1ggeia Ref 31.00 dBm -0.542 dB
W
j— | y
- Normall
1.0
Delt:
100 TRIGLML
-5.00
Fixed
a0
290 o]
390
-490 Properties»
i
3.0 u
More
NN e
Center 902.300000 MHz Span 0 Hz Tof2
|Res BW 100 kHz #VBW 300 kHz Sweep 50.00 ms (30001 pts’
IMSG %STATUS

Agilent Spectrum Analyzer - Swept SA

RL RF S0Q A SEMSEINT) ALIGNAUTO 12:38:21 PM Jan 19, 2022
Sweep Time 20.00 s Avg Type: Log-Pwr TRacE| o3 5g| SweepiControl
PHO: Wide —»—~ Trig:FreeRRun TYFE H
IFGainlow  HAtten: 40 dB DeT[P NNNR N Sweep Time
20.00's
Ref Offset 1 dB
10 deidiv. Ref 31.00 dBm
JLog
210
11.0
1.00 a
-5.00
-19.0
=290
-390
a0 i Gate’
o [OffLO]
-59.0
Points
Center 902.300000 MHz Span 0 Hz 1001
Res BW 100 kHz #VBW 300 kHz Sweep 20.00 s (1001 pts)
IMSG %STATUS
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Mode 2
Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC SEMSEINT ALIGH AUTO 11:57:03 AMJan 19, 2022
Marker 1 A 34.2767 ms Trig Delay5.000 ms  Avg Type: Log-Pwr TRACE‘ 3456 Marker
PNO: Wide ~—»— T1Hig: Video Avg[Hold: 111 TVPE‘-- t
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Agilent Spectrum Analyzer - Swept SA
RL RF a0e  AC SEMSEINT] ALIGN AUTO 12:41:44 PM Jan 19, 2022

Center Freq 908.700000 MHz N Avg Type: Log-Pur [ R Frequency
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IMSG %STATUS
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Mode 3
Agilent Spectrum Analyzer - Swept SA
RL RF 00 AC SENSE:INT ALIGNAUTO 11:58:45 AMJan 19, 2022 N
Marker 1 A 34.2783 ms Trig Delay-6.000 ms  Avg Type: Log-Pwr TRACE 3456 Trigger
W Trig: Video Avg|Hold: 11 TYPE|M F
Iig(a)mWLI:; - #Atten: 40 dB DET|F [T T
Free Run|
Ref Offset 1 dB AMKr1 34.28 ms|
IE%gB!div Ref 31.00 dBm -0.634 dB
P ? _
i Video
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Line
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1
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| More
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IMSG %STATUS

Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC SEMSEINT) ALIGN AUTD 01:04:01 PM Jan 19, 2022

Avy Type: Log-Pwr TRACE 34586 Frequency
T Trig: Free Run TYPE '
e ™ 4Aten: 40 dB DET|P IR
Auto Tune
Ref Offset 1 dB
10 dBidiv. ~ Ref 31.00 dBm
JLog
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1.0 |
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IMSG %STATUS
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7. HOPPING CHANNEL SEPARATION MEASUREMEN

7.1 LIMIT

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.
Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mW. The system shall hop to channel frequencies that are
selected at the system hopping rate from a pseudo randomly ordered list of hopping
frequencies. Each frequency must be used equally on the average by each transmitter. The
system receivers shall have input bandwidths that match the hopping channel bandwidths of
their corresponding transmitters and shall shift frequencies in synchronization with the
transmitted signals.

Spectrum Parameter Setting
Attenuation Auto
Span 1MHz

RB 100 KHz

VB 300KHz
Detector Peak

Trace Max Hold
Sweep Time Auto

7.2 TEST PROCEDURE
a. The transmitter output (antenna port) was connected to the spectrum analyser in peak hold

mode.
b. Spectrum Setting: RBW= 100KHz, VBW= 300KHz, Sweep time = Auto.

7.3 TEST SETUP

Spectrum Analayzer EUT

7.4 EUT OPERATION CONDITIONS
The EUT was programmed to be in continuously transmitting mode.
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7.5 TEST RESULTS

Page 40 of 50 Report No.:SHATBL2112037W02

Temperature: 25°C Relative Humidity: |50%
Test Mode: CHO1 / CH33/ CH65 Test Voltage: DC 3.3V
Mark1 Mark2 )
Frequency Ch. Separation o
Frequency Frequency Limit (MHz) Result
(MHz) (MHz)
(MHz) (MHz)
902.3 902.253 902.471 0.218 0.134 Complies
908.7 908.676 908.858 0.182 0.134 Complies
915.1 914.872 915.100 0.228 0.136 Complies

For LoRa: Ch. Separation Limits: > 20dB bandwidth

Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC SEMNSEINT| ALIGN AUTD 013331 PM Jan 18, 2022 Mark
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Agilent Spectrum Analyzer - Swept SA
RL RF S0Q  AC SEMNSEINT)| ALIGN AUTD 01:35:36 PM Jan 18, 2022
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Agilent Spectrum Analyzer - Swept SA
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8. BANDWIDTH TEST

8.1 LIMIT
FCC Part1515.247,Subpart C
. o FrequencyRange
Section Test Item Limit Result
(MH2z)
15.247(a)(1) Bandwidth < 250kHz 902-928 PASS
Spectrum Parameter Setting
Attenuation Auto
Span 500KHz
RB 3 kHz
VB 10 kHz
Detector Peak
Trace Max Hold
Sweep Time Auto

8.2 TEST PROCEDURE
a. The EUT was directly connected to the spectrum analyzer and antenna output port as show in
the block diagram below.
b. Spectrum Setting: RBW= 3KHz, VBW=10KHz, Sweep time = Auto.

8.3 TEST SETUP

EUT SPECTRUM
ANALYZER

8.4 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.
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8.5 TEST RESULTS

Temperature: 25°C Relative Humidity: |50%
Test Mode: CHO1 / CH33/ CH65 Test Voltage: DC 3.3V
20dB Bandwidth 99% Bandwidth
Frequency Result
(MH2z) (MHz)
902.3 0.134 0.121 PASS
908.7 0.134 0.120 PASS
915.1 0.136 0.121 PASS

20dB Bandwidth&99% Bandwidth

CHO1
Agilent Spectrum Analyzer - Occupied BW
RL RF S0Q  AC SEMSEIMT] ALIGN AUTOD 09:25:56 AM Jan 19, 2022
[Center Freq 902.300000 MHz | Center Freg: 902.300000 MHz Radio Std: Nene Frequency
7 Trig: Free Run Avg|Hold:>100/100
I | #IFGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 1 dB
10 dBldiv Ref 31.00 dBm
Log |
210 | Center Freq|
10 902.300000 MHz
1.00
-2.00
-19.0
-29.0
-39.0
-49.0
-59.0
Center 902.3 MHz Span 500 kHz CF st
Res BW 3 kHz #VBW 10 kHz Sweep 52.73ms 50000 Fi
JAuto Man
QOccupied Bandwidth Total Power 35.2dBm
120.45 kHz Freqoftsel
Transmit Freq Error 2.562 kHz OBW Power 99.00 % 0 Hz
x dB Bandwidth 134.4 kHz x dB -20.00 dB
MSG %STATUS
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CH33

Agilent Spectrum Analyzer - Occupied BW

RL RF S0&G  AC SENSE:INT| ALIGN AUTD i
[Center Freq 908.700000 MHz Center Freg: 908.700000 MHz Radio Std: None Frequency
T Trig:Free Run Avg|Held:>100/100
I I HFGain:Low . HAtten: 40 dB Radio Device: BTS
Ref Offset 1 dB
10 dBidiv Ref 31.00 dBm
Log |
210 | Center Freq|
1" 908.700000 MHz|
100
-0.00
-19.0
290
-390
-49.0
-59.0
Center 908.7 MHz Span 500 kHz CF St
Res BW 3 kHz #VBW 10 kHz Sweep 52.73ms e
JAuto Man
Occupied Bandwidth Total Power 35.7dBm [ oml—
120.35 kHz Freqondl
Transmit Freq Error 2.610 kHz OBW Power 99.00 % Wi
x dB Bandwidth 134.3 kHz x dB -20.00 dB
MSG %STATUS

CHG65

Agilent Spectrum Analyzer - Occupied BW
RL RF S0Q  AC SENSE:INT| ALIGN AUTOD 09:25:02 &M Jan 18, 2022

B ‘ Center Freg: 915.100000 MHz Radio Std: None Trace/Detector
Trig: Free Run Avg|Hold:>100/100
I I #IFGain:Low #Atten: 40 dB Radio Device: BTS
I Ref Offset 1 dB
10 dBIdiv Ref 31.00 dBm
Log |
210 | —
M Clear Write,
1.00
-2.00 /
-19.0 = Wff Averagel
-29.0
D ernrton ]|
-390
e Max Hold|
-59.0
Center 915.1 MHz Span 500 kHz
Res BW 3 kHz #VBW 10 kHz Sweep 52.73 ms Min Hold!
Occupied Bandwidth Total Power 35.4 dBm
121.20 kHz Detector|
PeakP
Transmit Freq Error 2.184 kHz OBW Power 99.00 % Auto Man|
x dB Bandwidth 136.1 kHz x dB -20.00 dB
MSG %STATUS
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9. OUTPUT POWER TEST

9.1 LIMIT
FCC Part15.247,Subpart C
: - FrequencyRange
Section Test Item Limit Result
(MH2z)
15.247(0)(2) | Pt 1W 902-928 PASS
ower

9.2 TEST PROCEDURE

PKPM1 Peak power meter method:

The maximum peak conducted output power may be measured using a broadband peak RF
power meter.The power meter shall have a video bandwidth that is greater than or equal to the
DSSS bandwidth and shalluse a fast-responding diode detector.

9.3 TEST SETUP

EUT Power sensor PC

9.4 EUT OPERATION CONDITIONS
The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.
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9.5 TEST RESULTS

Temperature: 25°C Relative Humidity: |60%
Test Voltage: DC 3.3V
Frequenc Peak Conducted AVG Conducted LIMIT
Test mode q y Output Power Output Power
(MHz) (dBm) (dBm) dBm
Mode 1 902.3 24.43 24.40 30
Mode 2 908.7 24.42 24.39 30
Mode 3 915.1 24.41 24.37 30
EIRP Power
Frequenc Peak Conducted Antenna ERP EIRP LIMIT
Test mode q y Output Power Gain Power Power
(MHz) (dBm) (dBi) (dBm) (dBm) dBm
Mode 1 902.3 24.43 4.00 26.28 28.43 36
Mode 2 908.7 24.42 4.00 26.27 28.42 36
Mode 3 915.1 24.41 4.00 26.26 28.41 36
Note: EIRP = ERP+2.15dB.
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10. ANTENNA REQUIREMENT

10.1 STANDARD REQUIREMENT

15.203&RSS-Gen Issue 5 requirement: For intentional device, according to 15.203&RSS-Gen
Issue 5: an intentional radiator shallbe designed to ensure that no antenna other than that
furnished by the responsible partyshall be used with the device.

10.2 EUT ANTENNA

Antenna Type Frequency range Gain (dBi)

Non-common Interface
902MHz-928MHz 4
Antenna

It comply with the standard requirement.
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APPENDIX-PHOTOS OF TEST SETUP

Note: See test photos in setup photo document for the actual connections between Product and
support equipment.

Conducted for EMC

Conducted for RF ‘

G7)
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Radiation Emission
30MHz-1000MHz
r
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Radiated Spurious Emission
30Hz-}OOOMHz

72

1GHz-18GHz
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