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TEST SUMMARY

41.1  ANTENNA REQUIREMENT
Result:
Pass
41.2 6DB AND 20DB BANDWIDTH MEASUREMENT
Result:
Pass
4.1.3  99% EMISSION BANDWIDTH MEASUREMENT
Result:
Pass
414 MAXIMUM PEAK CONDUCTED OUTPUT POWER
Result:
Pass
415 EQUIVALENT ISOTROPICALLY RADIATED POWER
Result:
Pass
4.1.6 POWER SPECTRAL DENSITY
Result:
Pass
4.1.7 CONDUCTED SPURIOUS EMISSIONS MEASURED IN 100 KHZ BANDWIDTH
Result:
Pass
4.1.8 CARRIER SEPARATION MEASUREMENT
Result:
Pass
419  THE NUMBER OF HOPPING CHANNELS
Result:
Pass
4.1.10 DWELL TIME
Result:
Pass
41.11 CONDUCTED EMISSION
Result:
Pass
41.12 RADIATED EMISSION
Result:
Pass
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1 Test Sites

1.1 Test Facilities
Laboratory: TUV Rheinland /CCIC(Ningbo) Co., Ltd.
1%t Floor, Building 11, Scholar Innovation Park, N0.1188 Zhongguan Road,
Zhenhai District, Ningbo 315200 P.R. China.

The used test equipment is in accordance with CISPR 16-1 series standards for measurement of
radio interference.

1.2 List of Test and Measurement Instruments

Table 1: List of Test and Measurement Equipment

No. Equipment Model Inventory no. |Last cal. date |Cal. due date
1. EMI test receiver ESR7 101929 2019.11.26 | 2020.11.25
2. Spectrum analyzer FSV40 101412 2019.11.26 | 2020.11.25
3. Pre-amplifier SCU-18F 180051 2019.11.26 | 2020.11.25
4. Horn antenna HF907 102653 2017.08.03 | 2020.08.02
5. Bilog Antenna CBL6112D 49033 2018.04.13 | 2021.04.12
6. EMI receiver ESR3 102331 2019.11.26 | 2020.11.25
7. LISN ENV216 102250 2019.11.26 | 2020.11.25

1.3 Measurement Uncertainty

Test Item Expanded Measurement Uncertainty
(k=2)

Conducted Emission (9-150kHz) 3.70dB

Conducted Emission (150k-30MHZz) 3.30dB

Radiated Emission (30-1000MHz) 4.52dB

Radiated Emission (1-18GHz) 4.37dB
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2 General Product Information

2.1 Product Function and Intended Use

The EUT(equipment under test) is a Solar Floodlight which support Bluetooth, LoRa DTS,
LoRa FHSS and FSK HFSS function operated at 2400-2483.5MHz and 902-928MHz
respectively. For the further information, refer to the user’s manual.

Model list:

Model Function FCC ID/IC

name

5AT1S5 Block A: BLE operated at 2.4GHz FCC ID: 2AEUPRBFS001

Block B: LoRa DTS, LoRa FHSS and | IC: 20271-RBFS001
FSK FHSS operated at 902-928MHz

2.2 Ratings and System Details

Operating Voltage . DC 3.65V
Charging Voltage . DC5V
Protection Class . Class Il operate with battery

Class Il operate with adaptor

Technical Specification of BLE

Technical Specification BLE

Operating Frequency band 2402 — 2480 MHz
Bluetooth Core Version Bluetooth Low Energy 4.2
Channel separation 2MHz

Extreme Temperature Range -20°C ~ 50°C

Modulation GFSK

Antenna Type PIFA Antenna

Antenna Gain(dBi) 4.0

Channel 0~39

Technical Specification of LoRa DTS

Technical Specification LoRa DTS 500KHz 902.5-926.5MHz

Operating Frequency band 902 — 928 MHz

Extreme Temperature Range -20°C ~ 50°C

Bandwidth(KHz) 500

Modulation LoRa DTS

Antenna Type PIFA Antenna

Antenna Gain(dBi) 1.0

Channel Separation (KHz) 800

Channel Number 31

Channel (MHz) 902.5, 903.3, 904.1, 904.9, 905.7, 906.5, 907.3, 908.1,
908.9, 909.7, 910.5, 911.3,912.1, 912.9, 913.7, 914.5,
915.3, 916.1, 916.9, 917.7, 918.5, 919.3, 920.1, 920.9,
921.7,922.5, 923.3, 924.1, 924.9, 925.7, 926.5
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Technical Specification of LoRa FHSS

Technical Specification

LoRa 125KHz FHSS 902.2-927.8MHz

Operating Frequency band 902 — 928 MHz
Extreme Temperature Range | -20°C ~ 50°C
Modulation LoRa FHSS
Antenna Type PIFA Antenna
Antenna Gain(dBi) 1.0

Channel Separation (KHz) 200

Channel Number 129

Bandwidth (KHz) 125

Hopping channel(MHz) 902.2-927.8

Technical Specification of FSK FHSS

Technical Specification

FSK150Kbps FHSS | FSK 50Kbps FHSS | FSK 250Kbps FHSS

Operating Frequency band

902 — 928 MHz

Extreme Temperature Range | -20°C ~ 50°C

Modulation FSK FHSS

Antenna Type PIFA Antenna

Antenna Gain(dBi) 1.0

Channel Separation (KHz) 400 200 500
Channel Number 64 129 51

Data Rate (Kbps) 150 50 250
Hopping Channel(MHz) 902.4~927.6 902.2~927.8 902.5~927.5

2.3 Independent Operation Modes

The basic operation modes are:
Light On, Battery Charging, BLE, LoRa DTS, LoRa FHSS, and FSK FHSS.

2.4 Noise Generating and Noise Suppressing Parts
Refer to the Circuit diagram for further information.

2.5 Submitted Documents

Circuit diagram, PCB layout, Labels, user’s manual, etc.
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3 Test Set-up and Operation Modes

3.1

3.2

3.3

3.4

Principle of Configuration Selection

The equipment under test (EUT) was configured to measure its maximum power level.
The test modes were adapted accordingly in reference to the instructions for use.

Test Operation and Test Software

During testing, Channel & Power Controlling Software provided by the customer was used to
control the operating channel as well as the output power level. The RF output power was
selected according to the instruction given by the manufacturer. The setting of the RF output
power expected by the customer shall be fixed on the firmware of the final end product.

All testing were performed according to the procedures in ANSI C63.10: 2013.
Test Software EMC32 V10.30 was used in the radiated emission test.

Special Accessories and Auxiliary Equipment

Description Manufacturer Model No.
notebook Lenovo T420

Countermeasures to achieve EMC Compliance

The tested sample contained noise suppression components as specified in the circuit diagram.
No special measure is employed to achieve the requirement.
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3.5 Test set-up

Diagram of Measurement Configuration for Radiation Test (Below 1GHz)

Ant. Tower 1-4m

Variable
ELT& p 3m
Support Unjts

Turn Table I
socm) e

T

Ground Plane

Test Recelver

Diagram of Measurement Configuration for Radiation Test (Above 1GHz)

Ant, Tower

EUT& 3m
Support Unjts

Turn Table

Ground Plane

Test Receiver

MODOO

anoon

Diagram of Measurement Configuration for Conducted Transmitter Measurement

Spectrum

EUT -

Analyzer
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4 Test Results

4.1 Transmitter Requirement & Test Suites

4.1.1 Antenna Requirement

Result: Pass

Test Specification

Test standard . FCC Part 15.247(b)(4) and Part 15.203

Limits . the use of antennas with directional gains that
do not exceed 6dBi

According to the manufacturer declared, the EUT has two internal antennas, the maximum
directional gain of antennas is 4.0dBi, and the antennas connector are designed with permanent
attachment and no consideration of replacement. Therefore the EUT is considered sufficient to
comply with the provision. For more details, refer to EUT photo.
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4.1.2 6dB and 20dB Bandwidth Measurement

Result: Pass

Test Specification
Test standard FCC Part 15.247(a)(2), (a)(2)

RSS-247 Issue 2 February 2017 Clause 5.1, Clause5.2
ANSI C63.10: 2013

At least 500kHz for BLE, LoRa 500DTS

Not more than 500KHz for LoRa FHSS, FSK FHSS

Shielded Room

Basic standard
Limits

Kind of test site

Test Setup

Date of testing 27.12.2019~29.12.2019

Input voltage DC 3.65V

Operational mode Test mode of BLE, LoRa DTS, LoRa FHSS, FSK
FHSS

Test channel Lo, Mi, Hi

Temperature 20°C

Relative humidity 58%

Atmospheric pressure 101 kPa

Table 2: Test result of 6dB Bandwidth for BLE and LoRa DTS, 20dB Bandwidth for LoRa
FHSS and FSK FHSS

Modulation Type and Channel Channel Bandwidth Limit Result
Operation band Frequency (kHz) (kHz)
(MHz)

1. BLE Low Channel 2402 542.7 500 Pass
2402MHz~2480MHz Mid Channel 2440 521.0 500 Pass
6dB Bandwidth High Channel 2480 529.7 500 Pass

2. LoRa500KHz DTS Low Channel 902.5 625.2 500 Pass
902.5MHz~926.5 Mid Channel 914.5 620.8 500 Pass
6dB Bandwidth High Channel 926.5 625.2 500 Pass

3. LoRa 125KHz FHSS Low Channel 902.2 143.27 500 Pass
902.2-927.8MHz Mid Channel 915 143.27 500 Pass
20dB Bandwidth High Channel 927.8 146.16 500 Pass

4. FSK 150Kbps FHSS Low Channel 902.4 173.66 500 Pass
902.4MHz~927.6MHz Mid Channel 914.8 174.38 500 Pass
20dB Bandwidth High Channel 927.6 176.56 500 Pass

5. FSK 50Kbps FHSS Low Channel 902.2 109.26 500 Pass
902.2MHz~927.8MHz Mid Channel 915 107.81 500 Pass
20dB Bandwidth High Channel 927.8 109.26 500 Pass

6. FSK 250Kbps FHSS Low Channel 902.5 285.1 500 Pass
902.5MHz~927.5MHz Mid Channel 915 283.6 500 Pass
20dB Bandwidth High Channel 927.5 283.6 500 Pass
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Figure 1: 6dB&20dB Bandwidth Measurement

1. BLE, 6dB Bandwidth, 2402MHz~2480MHz
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2. LoRa500KHz DTS, 6dB Bandwidth, 902.5MHz~926.5
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Spectru
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3. LoRa 125KHz FHSS, 20dB Bandwidth, 902.2-927.8MHz
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4. FSK 150Kbps FHSS, 20dB Bandwidth, 902.4MHz~927.6MHz

Spectru né] Spectrum Ev'-]
Ref Level 20.00 dBm @ RBW 5.25 kHz Ref Level 20.00 dém © RBW 6.25 kHz
Att 40cdB  SWT 303.7ps @ VBW  20kHz  Mode Auto FFT ALt 40dB  SWT 303.7 ps @ VBW 20 kHz Mode Auto FFT
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Mi[1] 15.46 dbm| Mi[1] 15.02 dbm|
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Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function__| Function Result Typs | Ref | Trc | X-valug 1 ¥-value |__Function__| Function Result
1L 1 902.4 MHz 15,46 dem ndé down 173.66 kHz 11 1 914.8 MHz 15,02 dem ndé down 174.38 kHz
TL 1 902,31389 MHz -4.54 dBm nde. 20.00 dB T1 1 914.71317 MHz -4.75 dem nda 20.00 dB
T2 1 90248755 MHz -4.29 dBm Q factor 5196.3 T2 1 914.88755 MHz -4.67 dém Q factar 5245.9
[ T measuring... ) [y | measuring... [ oisesibM 7
Spectru né]
Ref Level 20.00 dBm @ RBW 5.25 kHz
Att 40 dB  SWT 303.7 s ® VBW 20 kHz Mode Auto FFT
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Type | Ref | Trc | X-value | Y-value |__Function__| Function Result
1L 1 927.6 MHz 14.68 dem ndé down 176.56 kHz
TL 1 92751245 MHz -5.40 dem nde. 20.00 dB
T2 1 927.680 MHz -5.37 dBm Q factor 5253.9
———

| Measuring...

5. FSK 50Kbps FHSS, 20dB Bandwidth, 902.2MHz~927.8MHz

Spectru né] Spectru né]
Ref Level 30.00 dBm ® RBW 3 kHz Ref Level 30.00 dBm ® RBW 3 kHz
Att 50 dB SWT 631.6 ys @ VBW 10 kHz  Mode Auto FFT Att 50dB  SWT 6316 ps @ VBW 10 kHz Mode Auto FFT
@ 1Pk Max @ 1Pk Max
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Type | Ref | Trc | X-value | Y-value |__Function__| Function Result | Type | Ref | Trc | X-valug 1 ¥-value |__Function__| Function Result |
ML 1 902.22533 MHz 14.92 dBm nd8 down 109.26 kHz ML 1 914.9754 MHz 15.56 dem nde down 107.61 kHz
T1 1 902.14573 MHz -5.28 dém nde. 20.00 dB T1 1 914.94645 MHz -4,49 dem ndg 20.00 de
T2 1 902.254909 MHz -5.05 deém Q factor 8257.5 T2 1 915.05427 MHz -4.91 dém Q factor 8486.6
e —
J Measuring... [] 25453 BN J Measuring...
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Spectru '%1
Ref Level 30.00 dBm = RBW 3 kHz
50dB  SWT 6316 ps ® VBW 10 kHz _ Mode Auto FFT
@ 1Pk Max
ETEY] 14.61 dBm
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20 T ndp 20.00 dB
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ML 1 927,82533 MHz 14.51 dem nde down 109.26 KHz
T1 1 927,74573 MHz -5.34 dém nde. 20.00 de
T2 1 927.95499 MHz -5.55 dém Q factor a491.8

—
L] 02PN

| Measuring...

6. FSK 250Kbps FHSS, 20dB Bandwidth, 902.5MHz~927.5MHz

Ref Leval 30.00 dom = RBW 10 k1 Ref Leval 30.00 dom = RBW 10k
Att 508 SWT 109.6 us ® VBW 30 kHz _ Made Auto FFT Att 5008 SWT 109.6 ps @ VBW 30 kHz _ Mode Auto FFT
@ 1Pk Max @ 1Pk Max
Ml 15.72 dbm M1l 15.28 dbm
» N 902.50000 MH2z| » . 915.00000 MHz|
o - nde 20.00 de| |f3° s ndB 20.00 dB|
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Type | Ref | Trc | X-value | Y-value |__Function__| Function Result | Type | Ref | Trc | X-valug 1 ¥-value |__Function__| Function Result |
ML 1 902.5 Mz 15.72 dBm nd8 down 285.1 kHz ML 1 915.0 MHz 15,26 dém nde down 283.6 kHz
T1 1 902.3582 MHz -4.46 dBm nde. 20.00 dB T1 1 914.8582 MHz -4.70 dem ndg 20.00 de
T2 1 802.6433 MHz -4.45 dBm Q factor 3165.6 T2 1 915.1418 MHz -4.79 dém Q factar 3225.8
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Spectru 7
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ML) 14.92 dBm
. 927.50000 MHz
20 ; ndp 20.00 dB
Lo Bw 283.600000000 kHz|
0B Aot
» =q factor 3269.9)
-
0 e = If
s

-10d / <
-20 d = \’

-30 dBr
E\‘
Kb A
~I
Sod
-601 dB
CF 927.5 MHz 691 pts Span 1.0 MHz
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Type | Ref | Trc | X-value | ¥-value | Function | Function Result
ML 1 927.5 MHz 14.92 dBm nd8 down 283.6 kHz
T1 1 927.3596 MHz -4.98 dem nde. 20.00 d8
T2 1 927.6433 MHz -5.44 dBm Q factor 3269.9
—
| Measuring... K sem 7
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4.1.3 99% Emission Bandwidth Measurement

Result: Pass

Test Specification
Test standard
Kind of test site

RSS Gen Issue 5 March 2019, clause 6.7
Shielded Room

Test Setup

Date of testing 27.12.2019-29.12.2019

Input voltage DC 3.65V

Operational mode Test mode of BLE, LoRa DTS, LoRa FHSS, FSK
FHSS

Test channel Lo, Mi, Hi

Temperature . 20°C

Relative humidity : 58%

Atmospheric pressure : 101 kPa

Table 3 Test result of 99% Emission Bandwidth for BLE, LoRa DTS, LoRa FHSS and FSK
FHSS

Modulation Type and Channel Channel Frequency | Bandwidth (kHz)
Operation band (MH2z)

. BLE Low Channel 2402 1037.62
2402MHz~2480MHz Mid Channel 2440 1041.97
99% Emisson Bandwidth High Channel 2480 1041.97

. LoRa 500KHz DTS Low Channel 902.5 497.83
902.5MHz~926.5 Mid Channel 9145 506.51
99% Emisson Bandwidth High Channel 926.5 518.09

. LoRa 125KHz FHSS Low Channel 902.2 125.18
902.2MHz~927.8MHz Mid Channel 915 126.63
99% Emisson Bandwidth High Channel 927.8 125.18

. FSK 150Kbps FHSS Low Channel 902.4 157.74
902.4MHz~927.6MHz Mid Chalnnel 914.8 157.74
99% Emisson Bandwidth High Channel 927.6 156.30

. FSK 50Kbps FHSS Low Channel 902.2 104.20
902.2MHz~927.8MHz Mid Channel 915 103.47
99% Emisson Bandwidth High Channel 927.8 103.47

. FSK 250Kbps FHSS Low Channel 902.5 253.26
902.5MHz~927.5MHz Mid Channel 915 253.26
99% Emisson Bandwidth High Channel 927.5 253.26
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Figure 2: 99% Emission Bandwidth Measurement

1. BLE, 99% Emission Bandwidth, 2402MHz~2480MHz

Spectrum 'ﬁ‘ Spectrum 'ﬁ‘
Ref Level 30.00 dBm & RBW 30 kHz Ref Level 30.00 cBm @ RBW 30 kHz
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2. LoRa500KHz DTS, 99% Emission Bandwidth, 902.5MHz~926.5MHz
(Specram ) (@) (Specram ) &
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Att 45 dB SWT 1809.5 ps & VBW 30 kHz Mode Auto FFT Att 45 dB SWT 189.5 ps & VBW 30 kHz Mode Auto FFT
@ 1Pk Max @ 1Pk Max
Mi[1] 12.34 dBm)| mMi[1] 11.85 dBm)|
902.32920 MHz 914.28870 MHz
20 d Occ Bw 497.829232996 kHz| 20 d -Oce Bw 506.512301013 kHz|
M1 W
i Fonsgnnen], pon o, i I .
10 dBr ; " 10 dBr R S T
j i : R
0 dém 0 dém ] i
/ ) ,
10 d 4 - 10d jj |‘
JJ \.n 7 A'
0 d _ \ 0 d hty
: a8
30 di fj {\V" -30 d ,rr =
. fo [/
. pur BN 40 d - I\’M
EUET ] [0 e
50 df 50 df
60 df 60 df
CF 002.5 MHzZ 691 pts Spon 2.0 MHz | | GF 914.5 MHz 691 pts Span 2.0 MHz
L ) 7 messuning. @ i v wznizr e 7 L ) ] measuring...§ b e 7




A TUVRheinland®

Produkte
Products

Prifbericht - Nr.: 50332845 001 Seite 17 von 81
Test Report No.: Page 17 of 81

Spectrum L2
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3. LoRa 125KHz FHSS, 99% Emission Bandwidth, 902.2MHz~927.8MHz

Ref Level 30.00 dbm ® RBW 3 kHz Ref Level 30.00 dBm ® RBW 3 kHz
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4. FSK 150Kbps FHSS, 99% Emission Bandwidth, 902.4MHz~927.6MHz

Spectrum né] Spectrum Ev'-]
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5. FSK 50Kbps FHSS, 99% Emission Bandwidth, 902.2MHz~927.8MHz
Spectrum '%1 Spectrum '%1
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Spectrum
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6. FSK 250Kbps FHSS, 99% Emission Bandwidth, 902.5MHz~927.5MHz
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4.1.4 Maximum Peak Conducted Output Power

Result: Pass
Test Specification
Test standard . FCC Part 15.247(b)(2)&(3)
RSS-247 Issue 2 February 2017 Clause 5.4(a)&(d)
Basic standard : ANSI C63.10: 2013
Limits : Not more than 1 Watt for DTS;

Not more than 1Watt for 902~928 FHSS system with
more than 50 hopping channels;

Kind of test site : Shielded Room
Test Setup

Date of testing : 27.12.2019~29.12.2019

Input voltage . DC3.65V

Operational mode . Test mode of BLE, LoRa DTS, LoRa FHSS, FSK
FHSS

Test channel . Lo, Mi, Hi

Temperature . 20°C

Relative humidity : 58%

Atmospheric pressure : 101 kPa

Table 4: Test result of Maximum Peak Output Power for BLE, LoRa DTS, LoRa FHSS and
FSK FHSS

Modulation Type and Channel Channel Frequency | Peak Output | Limit
Operation band (MHz) Power (dBm)
(dBm)

1. BLE Low Channel 2402 4.28 30
2402MHz~2480MHz Mid Channel 2440 4.18 30
High Channel 2480 4.10 30

2. LoRa500KHz DTS Low Channel 902.5 16.02 30
902.5MHz~926.5 Mid Channel 914.5 15.61 30
High Channel 926.5 15.20 30

3. LoRa 125KHz FHSS Low Channel 902.2 15.98 30
902.2MHz~927.8MHz | Mid Channel 915 15.55 30
High Channel 927.8 15.13 30

4. FSK 150Kbps FHSS Low Channel 902.4 16.01 30
902.4MHz~927.6MHz | Mid Channel 914.8 15.60 30
High Channel 927.6 15.19 30

5. FSK 50Kbps FHSS Low Channel 902.2 16.07 30
902.2MHz~927.8MHz | Mid Channel 915 15.64 30
High Channel 927.8 15.24 30

6. FSK 250Kbps FHSS Low Channel 902.5 16.02 30
902.5MHz~927.5MHz | Mid Channel 915 15.48 30
20dB Bandwidth High Channel 927.5 15.17 30
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Figure 3: Maximum peak Conducted Output Power
1. BLE, Maximum Peak Conducted Output Power, 2402MHz~2480MHz
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2. LoRa500KHz DTS, Maximum Peak Conducted Output Power, 902.5MHz~926.5
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3. LoRa 125KHz FHSS, Maximum Peak Conducted Output Power, 902.2MHz~927.8MHz
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4. FSK 150Kbps FHSS, Maximum Peak Conducted Output Power, 902.4MHz~927.6MHz
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5. FSK 50Kbps FHSS, Maximum Peak Conducted Output Power, 902.2MHz~927.8MHz
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6. FSK 250Kbps FHSS, Maximum Peak Conducted Output Power, 902.5MHz~927.5MHz
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4.1.5 Equivalent Isotropically Radiated Power

Result:

Test Specification
Test standard
Limits

Kind of test site

Test Setup

Date of testing
Input voltage
Operational mode

Test channel
Temperature

Relative humidity
Atmospheric pressure

Pass

RSS-247 Issue 2 February 2017 Clause 5.4(a)&(d)
For systems using digital modulation in the 902-
928 MHz, 2400-2483.5 MHz: 4 Watt (36dBm)
Shielded Room

27.12.2019~29.12.2019

DC 3.65V

Test mode of BLE, LoRa DTS, LoRa FHSS, FSK
FHSS

Lo, Mi, Hi

20 °C

58%

101 kPa

Table 5: Test result of E.I.R.P. for BLE, LoRa DTS, LoRa FHSS and FSK FHSS

Modulation Type and Channel Channel Peak Antenna | E.ILR.P. | Limit
Operation band Frequenc | Output Gain (dBm) | (dBm
y (MHz) | Power (dBi) )
(dBm)

1. BLE Low Channel 2402 4.28 4 8.28 36
2402MHz~2480MHz Mid Channel 2440 4.18 4 8.18 36
High Channel 2480 4.10 4 8.10 36
2. LoRa500KHz DTS Low Channel 902.5 16.02 1 17.02 36
902.5MHz~926.5 Mid Channel 914.5 15.61 1 16.61 36
High Channel | 926.5 15.20 1 16.20 36
3. LoRa 125KHz FHSS Low Channel 902.2 15.98 1 16.98 36
902.2MHz~927.8MHz Mid Channel 915 15.55 1 16.55 36
High Channel | 927.8 15.13 1 16.13 36
4. FSK 150Kbps FHSS Low Channel | 902.4 16.01 1 17.01 36
902.4MHz~927.6MHz Mid Channel 914.8 15.60 1 16.60 36
High Channel | 927.6 15.19 1 16.19 36
5. FSK 50Kbps FHSS Low Channel | 902.2 16.07 1 17.07 36
902.2MHz~927.8MHz Mid Channel 915 15.64 1 16.64 36
High Channel | 927.8 15.24 1 16.24 36
6. FSK 250Kbps FHSS Low Channel | 902.5 16.02 1 17.02 36
902.5MHz~927.5MHz Mid Channel 915 15.48 1 16.48 36
High Channel | 927.5 15.17 1 16.17 36
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4.1.6 Power Spectral Density

Result:

Test Specification
Test standard

Basic standard
Limits
Kind of test site

Test Setup

Date of testing

Input voltage
Operational mode
Test channel
Temperature

Relative humidity
Atmospheric pressure

FCC Part 15.247(¢)

Pass

RSS-247 Issue 2 February 2017 Clause 5.2(b)

ANSI C63.10: 2013

Not more than 8 dBm in any 3 kHz band
Shielded Room

27.12.2019~29.12.2019
DC 3.65V

On, BLE, LoRa DTS

Lo, Mi, Hi

20°C
58%

101 kPa

Table 6: Test result of Power Spectral Density for BLE, LoRa DTS

Modulation Type and Channel Channel Measured Limit Result
Operation band Frequency Power (dBm)
(MHz) Density
(dBm)
1. BLE Low Channel 2402 -12.67 8.0 Pass
2402MHz~2480MHz Mid Channel 2440 -12.95 8.0 Pass
High Channel 2480 -13.14 8.0 Pass
2. LoRa500KHz DTS Low Channel 902.5 3.72 8.0 Pass
902.5MHz~926.5 Mid Channel 914.5 3.66 8.0 Pass
High Channel 926.5 2.73 8.0 Pass
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Figure 4: Power Spectral Density

1. BLE, Maximum Conducted Output Power, 2402MHz~2480MHz
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2. LoRa500KHz DTS, Maximum Conducted Output Power, 902.5MHz~926.5
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Spectrum mvn
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4.1.7 Conducted Spurious Emissions Measured in 100 kHz Bandwidth

Result: Pass
Test Specification
Test standard : FCC Part 15.247(d)
RSS-247 Issue 2 February 2017 Clause 5.5
Basic standard : ANSI C63.10: 2013
Limits : 20dB (below that in the 100kHz bandwidth within

the band that contains the highest level of the
desired power);

Kind of test site : Shielded Room
Test Setup

Date of testing . 27.12.2019~29.12.2019

Input voltage . DC3.65V

Operational mode . Test mode of BLE, LoRa DTS, LoRa FHSS, FSK
FHSS

Test channel . Lo, Mi, Hi

Temperature . 20°C

Relative humidity . 58%

Atmospheric pressure . 101 kPa

All emissions are more than 20dB below fundamental, compliance is achieved as well.
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Figure 5: Conducted Spurious Emission

1. BLE, Conducted Spurious Emission and Band edge, 2402MHz~2480MHz
Conducted Spurious Emission
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2. LoRa500KHz DTS, Conducted Spurious Emission and Band edge, 902.5MHz~926.5

Conducted Spurious Emission
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3. LoRa 125KHz FHSS, Conducted Spurious Emission, 902.2MHz~927.8MHz

Conducted Spurious Emission
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4. FSK 150Kbps FHSS, Conducted Spurious Emission and Band edge, 902.4MHz~927.6MHz

Conducted Spurious Emission
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Band edge
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5. FSK 50Kbps FHSS, Conducted Spurious Emission and Band edge, 902.2MHz~927.8MHz
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