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Test Summary

5.1.1 ANTENNA REQUIREMENT
RESULT: Pass

5.1.2 Maximum CONDUCTED OuTPUT POWER
RESULT: Pass

5.1.3 CoONDUCTED POWER SPECTRAL DENSITY
RESULT: Pass

5.1.4 6DB BANDWIDTH
RESULT: Pass

5.1.5 20pB BANDWIDTH
RESULT: Pass

5.1.6 99% BANDWIDTH
RESULT: Pass

5.1.7 CONDUCTED SPURIOUS EMISSIONS MEASURED IN 100 KHzZ BANDWIDTH
RESULT: Pass

5.1.8 RADIATED SPURIOUS EMISSION
RESULT: Pass

5.1.9 CARRIER FREQUENCY SEPARATION
RESULT: Pass

5.1.10 NumBER OF HOPPING FREQUENCY
RESULT: Pass

5.1.11 TIME OF OCCUPANCY
RESULT: Pass

5.1.12 CoNDUCTED EmissioN oN AC MAINS
RESULT: Pass

6.1.1 ELECTROMAGNETIC FIELDS
RESULT: Pass
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1 General Remarks

1.1 Complementary Materials

All attachments are integral parts of this test report. This applies especially to the following appendix:
Appendix A: Photographs of the Test Set-up
Appendix B: Test Results of Conducted & Radiated Testing

2 Test Sites

2.1 Test Facilities

TUV Rheinland (Shenzhen) Co., Ltd.
362 Huanguan Road Middle Longhua District, Shenzhen 518110 People’s Republic of China

FCC Registration No.: 694916
ISED wireless device testing laboratory: 25069, CAB identifier: CN0O078




Priifbericht - Produkte
Test Report - Products

A TUVRheinland®

Prufbericht - Nr.:

CN22DKOH 001

Seite 6 von 28

Test Report No. Page 6 of 28
2.2 List of Test and Measurement Instruments
Table 1: List of Test and Measurement Equipment
TUV Rheinland (Shenzhen) Co., Ltd.
Radio Spectrum Testing
Equipment Manufacturer Model Serial No. Cal. until
EXA Signal
Analyzer, Multi- Keysight N9010B MY60241175 2023-10-10
touch
MXG X-Series RF
Vector Signal Keysight N5182B MY61250137 2023-10-10
Generator
EXG X-Series
Microwave Analog | Keysight N5173B MY61250141 2023-10-10
Signal Generator
DC Power Supply | Keysight E3642A MY61276100 2023-10-10
Wireless | R&S CMW270 102505 2023-10-10
Connectivity Tester
Power Control Unit | Tonscend JS0806-4ADC N/A 2023-10-10
{ utomation Contrel | ronscend JS0806-2 21C8060396 2023-10-10
Test Software Tonscend JS1120-3 N/A N/A
Control PC Lenovo TianYi510S-071MB | YLX23JMF N/A
Unwanted Emission Testing
Equipment Manufacturer Model Serial No. Cal. until
EMI Test Receiver |R&S ESR7 102021 2024-08-02
Signal Analyzer R&S FSV 40 101439 2024-08-01
System Controller | pe o SCI-100 $10010038 N/A
Interface
Filterbank R&S Wilan 100759 2024-08-01
OSP R&S OSP 120 102040 N/A
Pre-amplifier R&S SCUO8F1 08320031 2024-08-02
Amplifier R&S SCU-18F 180070 2024-08-02
Amplifier R&S SCU40A 100475 2024-08-02
Trilog Broadband
Antenna Schwarzbeck VULB 9162 193 2024-08-06
(30 MHz - 7 GHz)
Double-Ridged
Antenna (1 -18 ETS-LINDGREN 3117 00218717 2024-08-06
GHz)
Wideband Ridged
Horn Antenna (18- | Steatite QMS-00880 19067 2024-08-07
40 GHz)
Active Loop Schwarzbeck FMZB 1513 302 2024-08-06
Antenna
Test software R&S I(EVI\QI(C))%% 10) N/A N/A
Control PC Dell OptiPlex 7050 36NV9IP2 N/A
3m Semi-AnechoiC | patross SAC-3m APC17151-SAC | 2024-06-22

Chamber
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Conducted Emission on AC Mains
Equipment Manufacturer Model No. Serial No. Cali. until
EMI Test Receiver | R&S ESR3 102680 2023-02-27
Artificial Mains R&S ENV216 101445 2023-02-27
Network
EMC32 test R&S EMC32(Ver.10.50. N/A N/A
software 00)
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2.3 Traceability

All measurement equipment calibrations are traceable to NIM (National Institute of Metrology) or where
calibration is performed in other countries, to equivalent nationally recognized standards organizations.

2.4 Calibration

Equipment requiring calibration is calibrated periodically by the manufacturer or according to
manufacturer’s specifications. Additionally all equipment is verified for proper performance on a regular
basics using in house standards or comparisons.

2.5 Measurement Uncertainty

The estimated combined standard uncertainty for radiated emissions and conducted emissions
measurements as below table.

Parameter Uncertainty
Radio Frequency 1 x10-7
RF Power (conducted) 2.5 dB
Radiated Emission of Transmitter, valid up to 26.5 GHz 16 dB
Radiated Emission of Receiver, valid up to 26.5 GHz 16 dB
Conducted Emission, (9kHz to 150kHz)/(150kHz to 30MHz) +3.70dB/+3.30 dB
Radiated Emission (3m SAC), 30MHz to 1000MHz +4.52 dB
Radiated Emission (3m SAC), above 1000MHz +4.37 dB

2.6 Location of Original Data

The original copies of all test data taken during actual testing were attached at Appendix A & B of this
report and delivered to the applicant. A copy has been retained in the TUV Rheinland (Shenzhen) Co.,
Ltd. file for certification follow-up purposes.

2.7 Status of Facility Used for Testing

The TUV Rheinland (Shenzhen) Co., Ltd. Test facility located at 362 Huanguan Road Middle Longhua
District, Shenzhen 518110 People’s Republic of China is listed on the US Federal Communications
Commission list of facilities approved to perform measurements.
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3 General Product Information

3.1 Product Function and Intended Use

The EUT is a WisBlock LPWAN Module which supports Lora and Bluetooth Low Energy technologies.

This module has two different antennas for Lora and one antenna for BLE, the details specifications for
these antennas as below:

For Lora:
Antenna # Model gr;tiinna Antenna Type Connector Type
1# KRAKBJ2701C01A 2.3 dBi Dipole Antenna | RPSMA connector
2# KRAKBJ2701C01C 2.3 dBi Dipole Antenna | RPSMA connector

Note:

1. When connecting to the module, all antennas listed above need to transfer to an IPEX connector.
2. Antennas 1# and 2# have the same type and similar in-band and out-of-band characteristics and
only the color of enclosure differnet, they are considered as equivalent antennas. Thus, the antenna 1#
with highest gain was selected to be tested.

For BLE:
Antenna # Model gr;tiinna Antenna Type Connector Type
. PCB Layout
1# S2B1BH2A1B01000 | 3.12 dBi Antenna IPEX connector
Data Rate | Configuration Indicative physical bit rate [bit/sec]
0 LoRa Modulation: SF10 / Bandwidth 125 kHz 980

LoRa Modulation: SF9 / Bandwidth 125 kHz 1760
LoRa Modulation: SF8 / Bandwidth 125 kHz 3125
LoRa Modulation: SF7 / Bandwidth 125 kHz 5470
LoRa Modulation: SF8 / Bandwidth 500 kHz 12500

AITOIN|-~

For details refer to the User Manual, Technical Description and Circuit Diagram.
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3.2 Ratings and System Details

Table 2: Technical Specification of EUT

General Information of EUT Value

Kind of Equipment WisDuo LPWAN Module

Type Designation RAK11720

Trademark RAK

FCCID 2AF6B-RAK11720

IC 25908-RAK11720

HVIN RAK11720

Operating Voltage DC 3.6V Max. (Supplied by socket of PCB borad)
Testing Voltage DC 5V Via USB port

Technical Specification of Lora

DTS

Operating Frequency

903 - 914.2MHz

Type of Modulation

Lora

Data Rate

SF8 /DR4

Channel Number

8 channels (Upstream)

Channel Separation

1.6 MHz

Occupied Bandwidth 500 KHz
Technical Specification of Lora FHSS

Frequency Range 902.3 — 914.9MHz
Type of Modulation Lora

Data Rate

SF7 to SF10/ DRO to DR3

Channel Number

64 channels (Upstream)

Channel Separation

200 KHz

Occupied Bandwidth

125 KHz

Technical Specification of BLE

Operating Frequency

2402 - 2480 MHz

Type of modulation GFSK
Channel Number 40 channels
Channel Separation 2 MHz

Data Rate

1Mbps
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Table 3: RF Channel and Frequency of Lora FHSS

RF Frequency RF Frequency RF Frequency RF Frequency
Channel (MHz) Channel (MHz) Channel (MHz) Channel (MHz)
0 902.3 16 905.5 32 908.7 48 911.9
1 902.5 17 905.7 33 908.9 49 9121
2 902.7 18 905.9 34 909.1 50 912.3
3 902.9 19 906.1 35 909.3 51 912.5
4 903.1 20 906.3 36 909.5 52 912.7
5 903.3 21 906.5 37 909.7 53 912.9
6 903.5 22 906.7 38 909.9 54 9131
7 903.7 23 906.9 39 910.1 55 913.3
8 903.9 24 907.1 40 910.3 56 913.5
9 904 .1 25 907.3 41 910.5 57 913.7
10 904.3 26 907.5 42 910.7 58 913.9
11 904.5 27 907.7 43 910.9 59 9141
12 904.7 28 907.9 44 9111 60 914.3
13 904.9 29 908.1 45 911.3 61 914.5
14 905.1 30 908.3 46 911.5 62 914.7
15 905.3 31 908.5 47 911.7 63 914.9
Table 4: RF Channel and Frequency of Lora DTS
RF Frequency RF Frequency RF Frequency RF Frequency
Channel (MHz) Channel (MHz) Channel (MHz) Channel (MHz)
64 903.0 66 906.2 68 909.4 70 912.6
65 904.6 67 907.8 69 911.0 71 914.2
Table 5: RF Channel and Frequency of Bluetooth Low Energy
RF Frequency RF Frequency RF Frequency RF Frequency
Channel (MHz) Channel (MHz) Channel (MHz) Channel (MHz)
00 2402.00 10 2422.00 20 2442.00 30 2462.00
01 2404.00 11 2424.00 21 2444.00 31 2464.00
02 2406.00 12 2426.00 22 2446.00 32 2466.00
03 2408.00 13 2428.00 23 2448.00 33 2468.00
04 2410.00 14 2430.00 24 2450.00 34 2470.00
05 2412.00 15 2432.00 25 2452.00 35 2472.00
06 2414.00 16 2434.00 26 2454.00 36 2474.00
07 2416.00 17 2436.00 27 2456.00 37 2476.00
08 2418.00 18 2438.00 28 2458.00 38 2478.00
09 2420.00 19 2440.00 29 2460.00 39 2480.00
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3.3 Independent Operation Modes

The basic operation modes are:
A. On, Lora transmitting mode (FHSS)
1) Low Channel
2) Middle Channel
3) High Channel
B. On, Lora transmitting mode (DTS)
1) Low Channel
2) Middle Channel
3) High Channel
C. On, Transmitting on Hopping channel (Lora FHSS)

o

On, Simultaneous Transmission operation mode (Lora +BLE)
E. Off

3.4 Noise Generating and Noise Suppressing Parts

Refer to Circuit Diagram for further details.

3.5 Submitted Documents

- ID Label and Location Info - User Manual
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4 Test Set-up and Operation Modes

4.1 Principle of Configuration Selection

Radio Spectrum: The equipment under test (EUT) was configured at its highest power output in
order to measure its highest possible radiation and conducted level. The test modes were adapted
accordingly in reference to the instructions for use.

Emission: The equipment under test (EUT) was configured to measure its highest possible radiation
level. The test modes were adapted accordingly in reference to the instructions for use.

4.2 Test Operation and Test Software

Test operation refers to test setup in chapter 5. All tests were performed according to the procedures in
ANSI C63.10: 2013 and ANSI C63.4: 2014.

According to clause 3.1, all tests were performed on model RAK11720

4.3 Special Accessories and Auxiliary Equipment

Table 6: Auxiliary Equipment Used during Test

Description Manufacturer Model S/IN
PC Lenovo ThinkPad T480 N/A
PC adapter Lenovo ADLX65YDC3A 01FRO030

4.4 Countermeasures to Achieve EMC Compliance

The test sample which has been tested contained the noise suppression parts as described in the
Technical Construction File (TCF).

No additional measures were employed to achieve compliance.
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4.5 Test Setup Diagram

Diagram of Measurement Configuration for Radiation Test (Below 30MHz)

i i The center of the loop was 1.3 m above the
i : ground
Turntable —  3m :

EUT

Test

0.8m Receiver

Ground Plan Coaxial Cable/

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

EUT &
Support stand

,—Dﬁ LISN
BGcn{ f

= ' I
Ground plane

|

Testreceive L_ - u"

Diagram of Measurement Configuration for Conducted Transmitter Measurement

RF Cable
Test Receiver The EUT
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5 Test Results

5.1 Transmitter Requirement & Test Suites

5.1.1 Antenna Requirement

RESULT: Pass

Test Specification
Test standard : FCC Part 15.247(b)(4) and Part 15.203
RSS-Gen Clause 6.8

According to the manufacturer declared, the EUT has two IPEX Antenna, the directional gain of antenna
are 2.3dBi & 3.12 dBi, and the antenna connector is designed with permanent attachment and no
consideration of replacement. Therefore the EUT is considered sufficient to comply with the provision.

Refer to EUT Photo for further details.
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5.1.2 Maximum Conducted Output Power

RESULT: Pass

Test Specification

Test standard . FCC Part 15.247(b)(2)&(3)
RSS-247 Clause 5.4(a)&(d)
Basic standard :  ANSI C63.10: 2013
Not more than 1Watt(30dBm) for DTS in the band 902-
Limits : 928MHz :
Not more than 1Watt(30dBm) for FHSS with at least 50
hopping channels in the band 902-928MHz
Kind of test site :  Shielded Room
Test Setup
Date of testing : 2022-12-09 to 2023-01-04
Input voltage : DC 5V Via USB port
Operation mode . AB
Test channel . Low/ Middle / High
Ambient temperature : 25°C
Relative humidity : 56 %
Atmospheric pressure : 101 kPa

Antenna gain 2.3dBi

Table 7: Test Result of Maximum Conducted Output Power, Lora FHSS

Maximum Conducted Average -
Test Mode Testn(".lt:annel Power L";';'t
(MHz) (dBm) W) (W)
903.0 21.49 0.1409
Lora DTS 907.8 21.40 0.1380 <1.0
914.2 21.25 0.1334
902.3 21.60 0.1445
Lora FHSS SF7 908.5 21.51 0.1416 <1.0
914.9 21.39 0.1377
902.3 21.58 0.1439
Lora FHSS SF10 908.5 21.49 0.1409 <10
914.9 21.40 0.1380 '
Max. Measured Value 21.60 0.1445
Note:

1) The cable loss is taken into account in results.
2) The maximum Antenna gain(G) : 2.3 dBi,
€.i.r.p.=23.90dBm = 245.47mW, which is far below the 4 W
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5.1.3 Conducted Power Spectral Density

RESULT: Pass

Test Specification

Test standard . FCC Part 15.247(e)
RSS-247 Clause 5.2(b)

Basic standard : ANSI C63.10: 2013

Limits . <8dBm/ 3kHz

Kind of test site :  Shielded Room

Test Setup

Date of testing : 2022-12-09 to 2023-01-04

Input voltage : DC 5V Via USB port

Operation mode . B

Test channel . Low/ Middle / High

Ambient temperature : 25°C

Relative humidity : 56 %

Atmospheric pressure : 101 kPa

For the measurement records, refer to the appendix B.

Table 8: Test Result of Maximum Peak Power Spectral Density, Lora DTS

Test Channel Measured Peak Power
Antenna Gain Test Mode (MHz2) Spectral Density
(dBm/3KHz)
903.0 1.21
2.3 dBi Lora DTS 907.8 0.65
914.2 0.72
Maximum Measured Value 1.21
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5.1.4 6dB Bandwidth

RESULT: Pass

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

RSS-247 Clause 5.2(a)

Basic standard : ANSI C63.10: 2013

Limits . At least 500kHz for bandwidth(DTS)

Kind of test site Shielded Room

Test Setup

Date of testing 2022-12-09 to 2023-01-04
Input voltage DC 5V Via USB port
Operation mode . B

Test channel Low / Middle / High
Ambient temperature : 25°C

Relative humidity : 56 %

Atmospheric pressure : 101 kPa

For the measurement records, refer to the appendix B.

Table 9: Test Result of 6dB Bandwidth

Test Channel . Limit
Test Mode (MHz) 6dB Bandwidth (KHz) (KHz)
903.0 628.1
Lora DTS 907.8 628.1
>500KHz
914.2 639.7
Minimum Measured Value 628.1




A TUVRheinland®

Priifbericht - Produkte
Test Report - Products

Priufbericht - Nr.: CN22DKO0OH 001 Seite 20 von 28

Test Report No. Page 20 of 28

5.1.5 20dB Bandwidth

RESULT: Pass

Test Specification

Test standard . FCC Part 15.247(a)(1) (i)
RSS-247 Clause 5.1(a)
Basic standard : ANSI C63.10: 2013
Not more than 500kHz and
Limits . < 250KHz for at least 50 hopping frequencies
>=250KHz for at least 25 hooping frequencies
Kind of test site :  Shielded Room
Test Setup
Date of testing : 2022-12-09 to 2023-01-04
Input voltage : DC 5V Via USB port
Operation mode DA
Test channel . Low/ Middle / High
Ambient temperature : 25°C
Relative humidity : 56 %
Atmospheric pressure : 101 kPa

For the measurement records, refer to the appendix B.

Table 10: Test Result of 20dB Bandwidth

Test Mode Test Channel 20dB Bandwidth Limit

(MHz) (kHz) (KHz)
902.3 146.16
Lora FHSS SF7 908.5 146.89
914.9 143.99

902.3 140.38 <500KHz

Lora FHSS SF10 908.5 140.38
914.9 138.93
Maximum Measured Value 146.89
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5.1.6 99% Bandwidth

RESULT: Pass

Test Specification

Test standard . RSS-Gen Clause 6.7
Basic standard : ANSI C63.10: 2013
Kind of test site . Shielded Room

Test Setup

Date of testing : 2022-12-09 to 2023-01-04
Input voltage : DC 5V Via USB port
Operation mode . AB

Test channel . Low/ Middle / High
Ambient temperature : 25°C

Relative humidity : 56 %

Atmospheric pressure : 101 kPa

For the measurement records, refer to the appendix B.

Table 11: Test Result of 99% Bandwidth

Test Mode Tes:nﬁ::;‘“e' 99% Bandwidth (KHz) ('k"lfl‘:)
903.0 500.72
Lora DTS 907.8 500.72
914.2 509.41
902.3 127.35
Lora FHSS SF7 908.5 127.35
914.9 126.63
902.3 125.90
Lora FHSS SF10 908.5 125.90
914.9 125.90
Minimum Measured Value 125.90
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5.1.7 Conducted Spurious Emissions Measured in 100 kHz Bandwidth

RESULT: Pass

Test Specification

Test standard : FCC Part 15.247(d)
RSS-247 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);

In addition, radiated emissions which fall in the restricted
bands, must also comply with the radiated emission limits
specified in 15.209(a)

Kind of test site :  Shielded Room

Test Setup

Date of testing : 2022-12-09 to 2023-01-04
Input voltage : DC 5V Via USB port
Operation mode . AB

Test channel . Low/ Middle / High
Ambient temperature : 25°C

Relative humidity : 56 %

Atmospheric pressure : 101 kPa

Test results of 100kHz Bandwidth of Frequency Band Edge by Conducted method refer to test plots, and
compliance is achieved as well.

For the measurement records, refer to the appendix B.
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5.1.8 Radiated Spurious Emission

RESULT: Pass

Test Specification

Test standard . FCC Part 15.247(d) & FCC Part 15.205
RSS-247 Clause 3.3

Basic standard :  ANSI C63.10: 2013

Limits . Refer to 15.209(a) of FCC part 15.247(d)

Kind of test site : 3m Semi-anechoic Chamber

Test Setup

Date of testing : 2022-12-09 to 2023-01-04

Input voltage : DC 5V Via USB port

Operation mode . AB,D

Test channel . Low/ Middle / High

Ambient temperature . Refer to test result

Relative humidity . Refer to test result

Atmospheric pressure : 101 kPa

Remark:

Testing was carried out within frequency range 9kHz to the tenth harmonics with all data rate and three
channels (Lowest, middle and highest). Only the worst case spurious emissions configuration of the each
mode were reported.

Radiated spurious emissions were performed on the EUT with antenna in three orthogonal
orientations and only the worst (antenna vertical) orientations was recorded.

For the measurement records, refer to the appendix B.
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5.1.9 Carrier Frequency Separation

RESULT: Pass

Test Specification

Test standard . FCC Part 15.247(a)(1)
RSS-247 Clause 5.1(b)

Basic standard : ANSI C63.10: 2013

Limits : 2 20dB bandwidth, whichever is greater

Kind of test site :  Shielded Room

Test Setup

Date of testing : 2022-12-09 to 2023-01-04

Input voltage : DC 5V Via USB port

Operation mode . C

Test channel . Low/ Middle / High

Ambient temperature : 25°C

Relative humidity : 56 %

Atmospheric pressure : 101 kPa

For the measurement records, refer to the appendix B.

Table 12: Test Result of Carrier Frequency Separation

Measured Limit
Test Mode Channel Channel (kHz2) Result
Separation (KHz)
Low Channel
200.72 Pass
Adjacency Channel
Middle Channel > 20dB
Lora FHSS SF7 200.87 b_ dwidth Pass
Adjacency Channel anawl
High Channel
200.58 Pass
Adjacency Channel
Low Channel
200.58 Pass
Adjacency Channel
Lora FHSS SF10 Middle Channe 200.72 = 20d8 P
ora . . ass
Adjacency Channel bandwidth
High Channel
200.58 Pass
Adjacency Channel

Note:
The limit is maximum 20 dB bandwidth: 146.89 kHz.
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5.1.10 Number of Hopping Frequency

RESULT: Pass

Test Specification

Test standard . FCC part 15.247(a)(1)(iii)
RSS-247 Clause 5.1(d)

Basic standard : ANSI C63.10: 2013

Limits :  >15 non-overlapping channels

Kind of test site :  Shielded Room

Test Setup

Date of testing : 2022-12-09 to 2023-01-04

Input voltage : DC 5V Via USB port

Operation mode . C

Ambient temperature : 25°C

Relative humidity : 56 %

Atmospheric pressure : 101 kPa

Table 13: Test result of hopping channel number

Test Mode 20dB Bandwidth(kHz) frzgffr:’;?es Limit
Lora FHSS SF7 20dB Bandwidth < 250 64 >50

Lora FHSS SF10 20dB Bandwidth < 250 64 >50
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5.1.11 Time of Occupancy
RESULT: Pass
Test Specification
Test standard FCC part 15.247(a)(1)(iii)
RSS-247 Clause 5.1(d)
Basic standard ANSI C63.10: 2013
Limits <0.4s
Kind of test site Shielded Room
Test Setup
Date of testing 2022-12-09 to 2023-01-04
Input voltage DC 5V Via USB port
Operation mode . C
Test channel Low / Middle / High
Ambient temperature : 25°C
Relative humidity : 56 %
Atmospheric pressure . 101 kPa
Table 14: Test result of Channel Occupancy
Channel Limit
Test Mode 20dB Bandwidth(kHz) Period (s) Occupancy (ms)
Time (ms)
Lora FHSS SF7 20dB Bandwidth < 250 20 50.724 400
Lora FHSS SF10 20dB Bandwidth < 250 20 205.80 400
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51.12 Conducted Emission on AC Mains

RESULT:

Test Specification
Test standard

Basic standard
Frequency range
Limits

Kind of test site

Test Setup

Date of testing

Input voltage
Operation mode
Earthing

Ambient temperature
Relative humidity
Atmospheric pressure

FCC Part 15.207(a)
RSS-Gen Clause 8.8
ANSI C63.10: 2013
0.15 — 30MHz

FCC Part 15.207(a)
RSS-Gen Table 3
Shielded Room

2022-12-09 to 2023-01-04
Powered by PC Adapter

A, B

Not connected
22 °C

64 %

101 kPa

For the measurement records, refer to the appendix B.

Pass
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6 Photographs of the Test Set-Up

For photographs of the test set-up, refer to the appendix A.
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Appendix B.1: Conducted Power Spectral Density
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High Channel

Spectrum | i
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Lora DTS
Low Channel

Appendix B.2: 6dB Bandwidth
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High Channel

Spectrum 2
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Appendix B.3: 20dB Bandwidth

Lora FHSS, Data rate SF7

Low Channel
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10 dBm 7 Q i.rk.tnr 61685.3)
0 dém .j \.
d o
J \
-10 d&m [;
3 Vi
20 dem 7 <
-30 dem < ]
SRR (o, Y
I P i o ) [}
-40 dBm
-50 dam
-60 dam
GF 908.5 MHz 691 pts Span 500.0 kHz
Marker
|_Type | Ref | Trc | X-value | v-value |  Function | Function Result |!
M1 1 008.55355 MHz 14.43 dim ndB down | 146,89 kHz |
T1| 1 908, 42836 MH2 -5.88 dBm nds | 20,00 ds |
T2| 1 908.57525 MHz -5.72 dBm 0 factor | £185.3
m oy
J Measuring... QECLLLLLE W6 10203533 A4
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High Channel
Spectrum 2 (& ey
Ref Level 31.00 dBm Offset 1.00 dB @ RBW 3 kHz
Att S0dE SWT 63L.6us ® VBW 10 kHz  Mode Auto FFT
(@ 1Pk Max
M1[1] 14.68 dBm
914.847900 MHZ
20 dem v ndg. 20.00 dB
P, PENTER— Bus, 143.990000000 kHz
10 dBm 7 Q WTF 6353.4
0 dem T /
7y 1
-10 dB&m ;f \\
-20 dem /
7 oy
30 gg rf HHH“"
- Bm [ | o
wv"wf‘a-f\"\-wm \f_\”"‘\"\»_xmm_t
-40 dem
-50 dam
-60 dem
CF 914.9 MHz 691 pts Span 500.0 kHz
Marker
|_Type | Ref | Trc | X-value | v-value |__Function | Function Result |!
M1 1 514.8479 MHz 14.668 dBm ndB down | 143,99 kHz |
T1| 1 014.83054 MHz2 -5.01 dBm nds | 20,00 db |
T2| i 914,97453 MHz -5.15 dBm 0 facter | 6353.4 ||
JL ) Measuring... (EENNENND W8 10:05:40 AM
Hz05:4L
Lora FHSS, Data rate SF10
Low Channel
Spectrum2 (X} =

Ref Level 31.00 cBm Offset 1.00 dB & RBW 3 kHz
Att E0dB  8WT 631.6 s @ YBW 10 kHz  Mode Auto FFT
@ 1Pk Max
mi[1] 20.29 dBm
M1 502.360060 MHz
20 dém 7 i 20.00 dB
H B 140.380000000 kHz
10 dBm j Q factor 6428.2
¥ 2
O dBm -- X
3
-10dem 7 \\
/ N,
20 dBm / =
-a0 dem —f :
M‘é\'\’w‘—n-) i Al s MV AR
-40 dBm =
-50 dem
-A0 dBm
CF 902.3 MHz 691 pts Span 500.0 kHz
Marker 1
| Type | Ref | Trc | X-value | ¥-value |  Function | Function Result |
M1| 1 902.36006 MHz 20.29 dBm ndB down | 140.38 kHz |
T1) 1 002.23054 MHz | -0.33 dBrm | ndd | 20.00 d |
002.37001 MHz | -0.21 dBm q factar f428.2

Measuring...

wnnnnnsll) 06

10:58:19 AM
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Middle Channel
' Spectrum?z & =
Ref Level 31.00 dBm Offset 1.00 dB @ RBW 3 kHz
Att S0dE  SWT 631.6ps @ VBW 10kHz Mode Auto FFT
@ 1Pk Max
M1[1] 20.21 dBm)
M1 908.560060 MHZ
20 dBm I, 20.00 dB
/ By 140.380000000 kHz
10 dBm 11 Q factor 6472.98
0 dem /"I \_\
i
-10 d&m
/ N
-20 dem // *1\_\»
'g‘\_
-30 dBm — >
I\ W
745 B M
-50 dam
-60 dam
CF 908.5 MHz 601 pts Span 500.0 kHz
Marker |
|_Type | Ref | Tre | ¥X-value | w-value |__Function | Function Result |!
M1| 1 908.56006 MHz 20.21 dBm ndB down | 140.38 kHz
T1| 1 908, 43054 MHz 0.29 dém ndg | 20,00 cB |
T2| i 908.57091 MHz -0.32 dBm 0 factor | 6472.3
™ . - —
il | Measuring...  REENRLOND W6 ey AN
120007
High Channel
Spectrum2 & =
Ref Level 31.00 dBm Offset 1.00 dB @ RBW 3 kHz
Att 50dB  SWT 631.6pus @ VBW 10kHz Mode Auto FFT
@ 1Pk Max
M1[1] 20.13 dBm)
M1 914.841390 MHZ
20 dBm x T ) 20.00 dB
{ By 138.930000000 kHz
10 dBm T Q factor 6585.0)
T 2
0dBm ]j \
-10 dém - —
-20 dBm [/ =
|t i
-30 dBm yom —
P VY e A T
-40 deém
-50 dam
-60 dam
CF 914.9 MHz 601 pts Span 500.0 kHz
Marker
|_Type | Ref | Trc | X-value | v-value |__Function | Function Result |!
M1 1 014.64139 MHz 20,13 dBm ndB down | 138,93 kHz |
T1| 1 014.83198 MHz2 -0.09 dBm nds | 20.00 db |
T2| i 91497091 MHz -0,34 dBm 0 factor | 6585.0
i y —
| Measuring..  RERRRLOND W6 AT

11:202:44
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A_ TUVRheinland®

Appendix B.4: 99% Bandwidth

Lora DTS

Low Channel

Spectrum 2 (€3]

[@

Middle Channel

Ref Level 31.00 dBm  Offset 1.00 dB & RBW 10 kHz
ALt 45dE  SWT 189.5 s @ VBW 30 kHz Mode Auto FFT
@ 1Pk Max
M1i[1] 16.15 dBm
902.77710 MHz
20 dBm Oee Bw 500.723589002 kHz
10 dBm IV_
\
0 dBm H\
/ ',
-10 dB&m
/ %
"
I
-20 dém g v
™ .
-30 dBm ) e e
e d ‘W%
-40 d&m
-50 dBm
-60 dBm
CF 903.0 MHz 691 pts Bpan 2.0 MHz
Marker 1
| Type | Ref | Tre | X-value ¥-value | Function | Function Result |
M| 1 S02.7771 MHz | 16.15 dBm | |
T1 1| 002.75398 MHz | 9.49 dBm | Occ Bw | £00. 723550002 kHz |
003.2547 MHz | 7.48 dBm
Measuring..  QUERNNNND L6 A

Spectrum 2 ®

Offset  1.00 dB
SWT 1B9.5 ps

Ref Level 31.00 dBm
ALt 45 dB

@ RBW 10 kHz
& YBW 30 kHz

Mode Auto FFT

(=]

@ 1Pk Max

20 dBm

M1[1]

10 dBm

16.07 dBm
907.57710 MHz
500.723589002 kHz

O dBm

-10 dBrm /

=20 dém .,_.-uu'j

e
Yoiig

-30 dBbm =

\_’,_‘)J‘\f'

-40 cem

-50 dBm

-60 dem

CF 907.8 MHz

691 pts

Bpan 2.0 MHz

(Marker

| Type | Ref | Trc | X-value

Y-value |

Function |

Function Result

ML 1

T1 1 907.553098 MHz

907.5771 MHz |

00B.0547 MHz |

16.07 dem
9.34 dam |
7.34 dBm

Occ Bw

£00.723589002 kHz

UEsnh:od

Measuring...

[ | EEEREEE ]

08:59:04 Add
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High Channel

Spectrum 2 @] ':?;1
Ref Level 31.00 dBm  Offset 1.00 dB & RBW 10 kHz
ALt 45dB  SWT 189.5 us @ YBW 30 kHz  Mode Autc FFT
@ 1Pk Max
Mi[1] 15.63 dBm
914.42580 MHz
20 dBm oﬁiin w 500.406657010 kHz
T ‘,_
10 dBm 7 ¥
/
0 dBm i \\
-10 dam ~ -
B ;
i
-20 dem - =
L~ Y
30 db ] Sl
5 m .
-}\-‘y\'
_;W_-”'_M' M\\m" B VN
-40 dBm =
-50 dgm
~60 dam
CF 914.2 MHz 691 pts Bpan 2.0 MHz
Marker ]
| Type | Ref | Trc | X-value | Y-value | Function | Function Result |
ML 1 ©14.4258 MHz | 15.63 dBm |
T1 1] 913.0453 MHz | 671 dBm | Occ Bw | £00. 406657010 kHz |
014.4547 MHz | 7.24 dBm
Measuring..  QUENINNND L6 e
08:47:01
Lora FHSS, Data rate SF7
Low Channel
Spectrum 3 @] :?;1
Ref Level 31.00 dBm  Offset 1.00 dB @ RBW 3 kHz
Att 45dB  8WT 631.6 s @ YBW 10 kHz  Mode Auto FFT
@ 1Pk Max
Mi[1] 14.66 dBm
902.247900 MHz
20 dém Occ Bw 127.351664255 kHz
"
S hr—
10 dBm F \‘—\
f -I"
0 dem ! l’\
-10d8 /l A
f
-20 dBm + g
/r HN_\—\"-\
30 dBm Lt e
N s e Wi
,.-.,,,m-mwﬂpw i s AT
-40 dBm
-50 dem
-A0 dBm
CF 902.3 MHz 691 pts Span 500.0 kHz
Marker 1
| Type | Ref | Trc | X-value v-value |  Function | Function Result |
ML 1 202.2479 MHz | 14.66 dBm |
T1| 1] 002.237771 MHz | 6.18 dBm | Occ Bw | 197 351664255 kHz |
T2 1 002365122 MHz | 4.71 dBm

Measuring...

ll“lllﬁ

09:46:50 Ak
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Middle Channel

Spectrum2 & 2
Ref Level 31.00 dBm  Offset 1.00 dB & RBW 3 kHz
ALt 45dE SWT 631.6 us @ VBW 10 kHz Mode Auto FFT
@ 1Pk Max
Mi[1] 14.54 dBm
908,553550 MHz
20 dBm Okt Bw 127.351664255 kHz
r—
10 dBm ¥ -
7 -
0 dBm / '\\
} \
-10 dBm /' \
-20 dém 7 -~
i M"H,H
-30 dam : e R
‘M’rﬁrf\'”\,,__“.rm.vu \,/'\‘\n
e [ ]
-40 dém
-50 dgm
~60 dam
CF 908.5 MHz 691 pts Span 500.0 kHz
Marker ]
| Type | Ref | Trc | X-value | Y-value | Function | Function Result |
ML 1 908.55355 MHz | 14.54 dBm | |
T1 1] 902437771 MHz | 6.26 dBm | Occ Bw | 127.3E1664255 kHz |
902.565123 MHz | 4,60 dBm

Measuring...

snsnnnill) 96

10:02:50 AM

High Channel
Spectrum2 (X 2
Ref Level 31.00 dBm  Offset 1.00 dB & RBW 3 kHz
Att 45dB  SWT 631.6 us @ VBW 10kHz Mode autc FFT
@ 1Pk Max
M1[1] 1+.78 dBrm
914.047900 MHz
20 dBm ™ Occ Bw 126.628075253 kHz
e i
10 dBm f v
0 dBm i '\\
/ N
-10dBm / Y
-20 dem -
i3 -
a0 de a ey,
i m P g "
M‘JWN F\&“"w“mr‘
-40 dBm
-50 dBm
-60 dBm
CF 914.9 MHz 691 pts Span 500.0 kHz
Marker 1
| Type | Ref | Trc | X-value | v-value | Function | Function Result |
ML 1 014.8479 MHz | 14.78 dBm | |
T1 1| 914.238405 MHz | 506 dBm | Occ Bw | 126628075253 kHz |
014.065123 MHz | 4.54 dBm

Measuring...

Qg ye

120172002
10:06:13 AM
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Lora FHSS, Data rate SF10

Low Channel

Spectrum 2 ®
Ref Level 31.00 dBm Offset 1.00 dB & RBW I kHz
ALt 45dB  8WT 631.6 uys & YBW 10 kHz Mode auto FFT
@ 1Pk Max

[@]

M1[1] 20.41 dam
'\-;| 802 . 360060 MHz

1 o
20 dBm T Oct fiw 125.904486252 kHz

10 dBm j \
0 dem !

/ A
-10 dBm A,

-20 dem / =

-30 dem
T
~40 dem

| oy Pl vy
e ““’*/\,M..,-..

-50 dBm

-60 dem

CF 902.3 MHz 691 pts Span 500.0 kHz

(Marker

| Type | Ref | Trc | X-value | v-value |  Function | Function Result |
M1 1 002.36006 MHz | 20,41 dBm _ |
T1 1] 902.237771 MHz | 16.18 dBm | Occ Bw | 125004485252 kHz |

902, 363676 MHz | 16,11 dBm
. 123172002
Measuring... I'IIIIIIE L 10:57:41 AM

Middle Channel

Spectrum 2 (€3]

Ref Level 31.00 dBm Offset 1.00 dB & RBW 3 kHz
Att 45dB  8WT 631.6 uys & YBW 10 kHz Mode Auto FFT

@ 1Pk Max

[%]

mMi[1] 20.31 dBm
M1 908,560060 MHz
20 dem -ﬂ(; Oce g 125.004486252 kHz

10 dBm }/’ \

0 dém :
/

-10 dem
/ \

-20 dem 7

P
-30 dBm L -
. I R
[ 40

™
= e A ]

-30 dBm

-60 dBm

CF 908.5 MHz 691 pts Span 500.0 kHz

Marker

| Type | Ref | Tre | X-value | v-value | Function | Function Result |
M1 1 20356006 MHz | 20.31 cBm _ |
T1) 1] 008.437771 MHz | 16.00 dBm | Oce Bw | 125004485252 kHz |
002.562676 MHz | 16.01 dBm

- — 12/21/2002
Measuring... QECOLLNLE 6 11:00:27 AM
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High Channel
Spectrum 2 ':%1
Ref Level 31.00 dBm  Offset 1.00 dB & RBW 3 kHz
ALt 45dE  SWT 631.6 ys @ VBW 10 kHz  Mode auto FFT
@ 1Pk Max
M1[1] 20.24 dBm
e ] 914.841390 MHz
20 dém t OEE Bw 125.904486252 kHz
1
10 dBm j l‘.l
0 dBm 1 \!u
/ %
-10 dBm / \
-20 dém —
30 dB / o
L m -

i At R
,mxf"-*"'“‘v’“'“‘wﬁ e S 1
-40 dBm
-50 dem
-60 dBm
CF 914.9 MHz 691 pts Span 500.0 kHz

Marker ]

| Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 1 914.84139 MHz | 20,24 dBm |
T1 1] 914.837771 MHz | 15.40 dBm | Occ Bw | 125004485252 kHz |
T2 1 914963676 MHz | 15.93 dim

Measuring...  @URRLLLLD 6 11:02:11 AM
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A TUVRheinland®

Appendix B.5: Conducted Spurious Emissions Measured in 100 kHz Bandwidth

Lora DTS

Low Channel

Ref Level 31,00 dBm

j ALt 40 dB  SWT

Shecrun 3 G0 i posttimnCO) ®]

Mode Auto FFT

Offset 1.00 dB & RBW 100 kHz
18.9 pys & YBW 300 kHz

@ 1Pk Max

M1[1]
Wl
¥

21.29 dBm
903.29730 MHz

20 dBm /
10 dBrm 7

0 dEm 7

=10 cBm

-20 dBm

=30 dem

-40 dim

=50 dBm

-50 dBm

CF 903.0 MHz

691 pts Bpan 2.0 MHz
| Measuring.. ==;=ﬁ L 09:05:03 AM

Ref Level 31.00 dBm

Att 50 dB & SWT

® (%]

}| Spectrum 4

Offset 1.00 dB2 & RBW 100 kHz
500 ms & YBW 300 kHz

Mode Auto Sweep

@ 1Pk May

20 gBm

Mi1[1] =30.98 dBim

15.753200 GHz

10 dBm

O dEm D1 1.290 dBm:

-10|dBm

=20|dBm

-50 dBm

=60 dBm

Start 30.0 MHz
———

42001 pts Stop 25.0 GHz

05:12:45

L CEEEEEER

Measuring...

09:12:40 Ad
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TUVRheinland®

Middle Channel

Ref Level 31,00 dBm
j& Att 40 dB

Offset 1.00 dB & RBW 100 kHz

SWT

Shecrun 3 G0 i posttimnCO) ®]

18.59 pys & YBW 300 kHz Mode Auto FFT

@ 1Pk Max

20 dBm

MA1[1] 21.15 dBm
M1 908.01130 MHz

.

10 dBrm

/ \\
JHJ %

0 dEm

=10 cBm

-20 dBm

|

|

=30 dem

-40 dim

=50 dBm

-50 dBm

CF 907.8 MHz

691 pts Bpan 2.0 MHz

| teasuring..  @URNNNELD e 09:01:54 AM

Ref Level 31.00 dBm

Offset 1.00 dB & RBW 100 kHz
Att 50 dB & SWT

| Spectrum 4 @] o

500 ms & VBW 300 kHz Mode Auto Sweep

@ 1Pk Max

20 gBm

M1[1] -30.74 dBm|
6.802510 GHz

10 gBm

0 dBm 201 1.150 dim:

-10|cBrm

=20|dBm

-50 dBm

=60 dBm

Start 30.0 MHz
e

32001 pts Stop 25.0 GHz
Measuring... @BUOLLLLLD A ‘515535_.5
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High Channel

ALt

Ref Level 31.00 dBm

50dBE  8SWT

Spectrum 3 @] ':%-I

Offset 1.00 dB & RBW 100 kiHz

18.9 s & YBW 300 kHz  Mode Auto FFT

@ 1Pk Max

MAi[1] 21.03 dBm

1 914.43150 MHz
¥

20 dBm

10 dBrm

7 S
i \

0 dEm

=10 dBm

-20 dem—ij
___.—’
_\_,_\_,_o’/

=30 dem

-40 dBr

-50 dBm

-50 dBm

CF 914.2 MHz

L =}

691 pts Bpan 2.0 MHz
| Measuring.. ==i=. e 08:48:38 AM

Att

Ref Level 31.00 dBm

50 dB & SWT

} Spectrum 4 @] o

500 ms & VBW 300 kHz Mode Auto Sweep

Offset 1.00 dB2 & RBW 100 kHz

@ 1Pk May

Mi1[1] =30.73 dBm
15.484000 GHz

-10|dBm

1.030 dBm:

=20|dBm

=30|dBm

-50 dBm

=60 dBm

Start 30.0 MHz
———

42001 pts Stop 25.0 GHz

4L

2022 05:18:04

Measuring...
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Lora FHSS, Data rate SF7, No hopping
Low Channel

Spectrum 2 @] %I

Ref Level 31.00 dBm Offset 1.00 dB & RBW 100 kHz
ALt 50dE  SWT 18,9 ys & YBW 300 kHz Mode Auto FFT
@ 1Pk Max

M1[1] 21.18 dBm
M1 902.36080 MHz

20 dBm . =

7 Ty

10 dBm S

8
0 dEm /

=10 cBm A

-20 dBm —

-50 dBm

-50 dBm

CF 902.3 MHz 691 pts Bpan 1.0 MHz
L | Measuring.. ==;==E ("] olgzm!!ss!n!u!

=}

} Spectrum 4 @] o
Ref Level 31.00 dBm Offset 1.00 dB & RBW 100 kHz
ALt 50 dB & SWT 500 ms & VBW 300 kHz Mode Auto Sweep
@ 1Pk Mau
Mi[1] =30.77 dBm|
15.741490 GHz
20 gBm
10 dBm
o dbm D1 1.180 dBm:
=10|dBm
=20|dBm
M1
=30|dBm "
-50 cBm
-60 dBm
Start 30.0 MHz 42001 pts Stop 25.0 GHz
b il oy
J Measuring... [ECCRNLLL i 0957143 AM
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TUVRheinland®

Middle Channel

Ref Level 31,00 dBm
j Att 40 dB

Spectrum 3

Offset 1.00 dB & RBW 100 kHz

SWT 18.9 uys & YBW 300 kHz Mode Auto FFT

® [[Shestmma )

&

@ 1Pk Max

20 dBm

M1[1]

L
[ N

21.19 dBm
908.55930 MHz

10 dBrm

0 dEm

=10 dBm

-20 dBm

-40 dBr

-50 dBm

-50 dBm

CF 908.5 MHz

691 pts

=}

)‘ Measuring...

Bﬂan 1.0 MHz

Qo we

10:01:4F Ad

Ref Level 31.00 dBm
ALt 50 dB &

}| Spectrum 4
Offset 1.00 dB @ RBW 100 kHz

SWT 500 ms & VBW 300 kHz Mode Auto Sweep

=)

®

@ 1Pk May

20 gBm

Mi[1]

=31.17 dBm|
15.784410 GHz

10 gBm

o 101 1.190 dBim:

dBm

dBm

=30|dBm

=50 dBm

-60 dBm

Start 30.0 MHz

32001 pts

Stop 25.0 GHz

4L

J

Measuring...

)

10:08:30 AM
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TUVRheinland®

High Channel

Ref Level 31,00 dBm
j Att 40 dB

Spectrum 3

® [[Shestmma )

&

Offset 1.00 dB & RBW 100 kHz

SWT 18.9 uys & YBW 300 kHz Mode Auto FFT

@ 1Pk Max

20 dBm

M1[1]
My
— —

21.14 dBm
914.95500 MHz

10 dBrm

0 dEm

=10 dBm

-20 dBm

S

-40 dBr

-50 dBm

-50 dBm

CF 914.9 MHz

691 pts

)‘ Measuring...

Ref Level 31.00 dBm
ALt

Offset 1.00 dB2 & RBW 100 kHz
50 dB & SWT

}| Spectrum 4

®

Qo we

Bpan 1.0 MHz

10:05:1F Ad

=)

500 ms & VBW 300 kHz Mode Auto Sweep

@ 1Pk May

20 gBm

Mi[1]

-31.87 dm
19.905110 GHz

10 gBm

G dbm 301 1.140 diim:

=10|dBm

=20|dBm

=30|dBm

=50 dBm

-60 dBm

Start 30.0 MHz

32001 pts

Stop 25.0 GHz

J Measuring...

10:08:24

)

10:08:23 AM
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Lora FHSS, Data rate SF10, No hopping

Low Channel

seearums (G ]

Ref Level 31,00 dBm  Offset 1.00 dB & RBW 100 kHz
j& ALt 40 dB  SWT 18.9 us & YBW 300 kHz Mode Auto FFT
@ 1Pk Max

M1[1] 21.14 dBm
M1 902.36080 MHz

——
20 dBm 1

10 dBrm = —

0 dBm !

=10 cém i

-20 dBm L =

BECR i

-40 dBrr

-50 dBm

-50 dBm

CF 902.3 MHz 691 pts Bpan 1.0 MHz
L ) Measuring... ==i :' ("] 1'?5%’:15!"!

10:56:Za

(x)| spectrum 4 @] =
Ref Level 31.00 dBm  Offset 1.00 dB @ RBW 100 kHz
Att 50 dB @ SWT 500 ms @ VBW 300 kHz  Mode Autc Sweep
@ 1Pk May

Mi[1] =30.96 dBm|
15.832790 GHz
20 gBm

10 gBm

G dbm 301 1.140 diim:

=10|dBm

=20|dBm

=50 dBm

-60 dBm

Start 30.0 MHz 42001 pts Stop 25.0 GHz

" " 2205002
)i | Measuring...  GEARERNND &0 11:00:05 AM
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TUVRheinland®

Middle Channel

j ALt

Ref Level 31,00 dBm

Spectrum 3
Offset 1.00 dB & RBW 100 kHz

40cdE 8SWT 18.9 us & YBW 300 kHz

" |upmctam o))

Mode Auto FFT

(=)

@ 1Pk Max

20 dBm

M1[1]
1
h 4

21.06 dBm
908.56080 MHz

\

s 4

10 dBrm

0 dEm

=10 cBm

-20 dBm

30 cam-

-40 dim

=50 dBm

-50 dBm

CF 908.5 MHz

6591 pts

)‘ Measuring...

Att

Ref Level 31.00 dBm

(x)| spectrum 4

Offset 1.00 dB & RBW 100 kHz
50 dB & SWT 500 ms & YBW 300 kHz

®

Bpan 1.0 MHz

Qo we

10:59:48 AdM

=)

Mode Auto Sweep

@ 1Pk Max

20 gBm

M1[1]

-30.60 dBm
15.501160 GHz

10 gBm

T dem—— !

-10|cBrm

1.060 d&m:

-50 dBm

=60 dBm

Start 30.0 MHz
e

4L

32001 pts Stop 25.0 GHz
Measuring... LOLLLLCED a 5 m!Eath

11:0%:43




Priifbericht - Produkte
Test Report - Products

Appendix B
CN22TOCB 001
Page 22 of 82

TUVRheinland®

High Channel

j ALt 40 dB  SWT

Ref Level 31,00 dBm Offset 1.00 dB & RBW 100 kMHz
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Lora FHSS, Data rate SF7, hopping

y
Spectrum ':%-I

Ref Level 31.00 dBm Offset 1,00 dB & RBW 100 kHz
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Lora FHSS, Data rate SF10, hopping

Spectrum

Ref Level 31.00 dBm
ALt £0 dB
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Lora DTS, Band Edge

Low Channel

High Channel
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Lora FHSS, Data rate SF7, No hopping, Band Edge

Low Channel

Spectrum 4 @] o
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Lora FHSS, Data rate SF10, No hopping, Band Edge

Low Channel

Spectrum 3
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Spectrum 2
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Lora FHSS, Data rate SF7, hopping, Band Edge

Shecrun 3 G0 i posttimnCO) ®]
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Lora FHSS, Data rate SF10, hopping, Band Edge

Spectrum 3
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Appendix B.6: Carrier Frequency Separation

Lora FHSS, Data rate SF7

Low Channel
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High Channel

Spectrum 3
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Lora FHSS, Data rate SF10

Low Channel

Spectrum 2 (€3]
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Middle Channel
5 Specrum s | SRRRTENC) )
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Note 1: Testing was carried out within frequency range 9 kHz to the tenth harmonics. The measurement results below
30MHz and above 18GHz were greater than 20dB below the limit, so only the radiated spurious emissions from 30MHz
to 18 GHz were reported.

Appendix B.7: Test Results of Radiated Spurious Emissions

Lora FHSS SF7, Antenna Gain: 2.3dBi

EUT Information

EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: FHSS 125K_SF7_902.3MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
1201
1001
£ 80T
>
= +4
3
s 60T
T T [
(]
- 40 4 * K ¥
1 * * *
201 *
0 } } —t+— } } } } } —— i
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Critical_Freqs
Frequency MaxPeak Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBpV/im) | (dBpV/m) (dB) (cm) (deg) (dB/m)
72.008462 17.04 40.00 22.96 1000 | H 356.0 -22.8
132.036539 40.49 43.50 3.01 1000 | H 212.0 -22.3
144.049615 40.26 43.50 3.24 1000 | H 186.0 -22.6
242.131539 37.66 46.00 8.34 1000 | H 153.0 -17.9
425.983846 31.38 46.00 14.62 1000 | H 311.0 -13.6
574.393846 29.89 46.00 16.11 1000 | H 113.0 -10.7
782.011154 30.08 46.00 15.92 1000 | H 331.0 -71
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EUT Information
EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: FHSS 125K_SF7_902.3MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
120T
100T
£ 80T
S
= +
S
c 60T
T T [
3 40 ! *
1 % * * *
20T *
0 ! t t —t— t t t t t —— i
30M 50 60 80 100M 200 300 400 500 800 1G

Frequency in Hz

Critical _Freqs

Frequency MaxPeak Limit Margin | Height | Pol | Azimuth Corr.

(MHz) (dBuV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)

45.221539 21.14 40.00 18.86 1000 | V 128.0 -19.1
144.049615 30.93 43.50 12.57 1000 | V 138.0 -22.6
245.862308 31.31 46.00 14.69 1000 | V 32.0 -17.8
408.822308 29.74 46.00 16.26 100.0 | V 48.0 -13.9
556.635385 37.45 46.00 8.55 100.0 | V 128.0 -11.0
746.419615 32.00 46.00 14.00 1000 | V 294.0 -7.6
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EUT Information

EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: FHSS 125K_SF7_908.5MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
1207
100T
E 80T
>
= +4
5
e 60T
T T [
3 a0 : * *
1 * * *
201 *
0 t t —— t t t t t —— i
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Critical_Freqs
Frequency MaxPeak Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBpV/im) | (dBpV/m) (dB) (cm) (deg) (dB/m)
72.083077 23.05 40.00 16.95 1000 | H 33.0 -22.8
144.049615 40.27 43.50 3.23 1000 | H 187.0 -22.6
242.728462 37.72 46.00 8.28 1000 | H 162.0 -17.9
409.866923 29.60 46.00 16.40 1000 | H 345.0 -13.9
586.369615 32.15 46.00 13.85 1000 | H 82.0 -10.5
774.437692 30.06 46.00 15.94 1000 | H 337.0 -7.2
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EUT Information

EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: FHSS 125K_SF7_908.5MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
1207
100T
E 80T
>
= +4
%
e 60T
T T [
(]
-1 40 ' *
1 * * r
20T ¥
0 t —— t t t t t — i
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Critical_Freqs
Frequency MaxPeak Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/im) | (dBuV/m) | (dB) (cm) (deg) (dB/m)
48.318077 18.92 40.00 21.08 1000 | V 287.0 -18.7
143.975000 31.04 43.50 12.46 1000 | V 129.0 -22.6
244.966923 30.65 46.00 15.35 1000 | V 263.0 -17.9
418.634231 29.39 46.00 16.61 1000 | V 4.0 -13.8
535.743077 37.40 46.00 8.60 1000 | V 247.0 -11.5
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EUT Information
EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: FHSS 125K_SF7_914.9MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
1201
1001
£ 80T
>
= +4
5
c 60T
T T [
S 40 ! * %
1 K * *
20T
1 *
0 t t —— t t t t t —— i
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Critical_Freqs
Frequency MaxPeak Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBpV/im) | (dBpV/m) (dB) (cm) (deg) (dB/m)
47.348077 14.55 40.00 25.45 1000 | H 116.0 -18.8
144.049615 40.36 43.50 3.14 1000 | H 52.0 -22.6
244.481923 38.65 46.00 7.35 1000 | H 320.0 -17.9
421.880000 29.14 46.00 16.86 1000 | H 0.0 -13.7
596.405385 30.68 46.00 15.32 1000 | H 93.0 -10.3
782.011154 30.71 46.00 15.29 1000 | H 243.0 -71
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EUT Information

EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: FHSS 125K_SF7_914.9MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
1207
100T
E 80T
>
= +4
5
e 60T
T T [
(]
- 40 ! %
1 * * *
20T ¥ oo¥
0 t —— t t t t t —— i
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Critical_Freqs
Frequency MaxPeak Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBpV/im) | (dBpV/m) (dB) (cm) (deg) (dB/m)
38.916539 20.58 40.00 19.42 1000 | V 0.0 -20.8
48.318077 19.29 40.00 20.71 100.0 | V 0.0 -18.7
144.198846 31.30 43.50 12.20 1000 | V 142.0 -22.6
242.504615 31.72 46.00 14.28 1000 | V 74.0 -17.9
416.619615 30.41 46.00 15.59 1000 | V 12.0 -13.8
534.437308 37.63 46.00 8.37 1000 | V 3.0 -11.5
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EUT Information

EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: FHSS 125K_SF7_902.3MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
130T
1201
100T
€ 1
2 80T
m 41
©
£ 1
(]
- 407 -
20
0 t t t t t t i
1G 2G 3G 4G 5G 6 7 8G
Frequency in Hz
Critical_Freqs
Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBpV/im) | (dBuV/m) | (dBpV/im) | (dB) (cm) (deg) (dB/m)
1804.175000 49.17 - 74.00 24.83 1000 | H 6.0 4.7
1805.012500 - 42.04 54.00 11.96 1000 | H 6.0 4.8
2707.000000 65.67 74.00 8.33 100.0 | H 170.0 7.6
2707.837500 - 49.01 54.00 4.99 1000 | H 170.0 7.6
3608.987500 54.94 - 74.00 19.06 1000 | H 254.0 9.4
3609.825000 - 47.68 54.00 6.32 1000 | H 254.0 9.4
4510.975000 - 48.92 54.00 5.08 1000 | H 254.0 11.6
4511.812500 55.24 - 74.00 18.76 1000 | H 254.0 11.6
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EUT Information
EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: FHSS 125K_SF7_902.3MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz

Critical _Freqs

Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.

(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
1804.175000 44.15 54.00 9.85 100.0 | V 315.0 4.7
1805.012500 47.55 74.00 26.45 100.0 | V 0.0 4.8
2707.000000 61.66 74.00 12.34 100.0 | V 219.0 7.6
2707.837500 50.04 54.00 3.96 100.0 | V 219.0 7.6
3608.987500 51.33 74.00 22.67 1000 | V 121.0 9.4
3608.987500 46.26 54.00 7.74 1000 | V 121.0 9.4
4511.812500 53.15 74.00 20.85 100.0 | V 166.0 11.6
4511.812500 46.54 54.00 7.46 100.0 | V 166.0 11.6
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A TUVRheinland®

EUT Information

EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: FHSS 125K_SF7_908.5MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz
Critical_Freqs
Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBpV/im) | (dBuV/m) | (dBpV/im) | (dB) (cm) (deg) (dB/m)
2725.425000 61.99 - 74.00 12.01 1000 | H 236.0 7.7
2726.262500 - 48.11 54.00 5.89 1000 | H 236.0 7.7
3634.112500 48.09 54.00 5.91 100.0 | H 288.0 9.4
3634.112500 52.34 - 74.00 21.66 1000 | H 288.0 9.4
4542.800000 - 49.24 54.00 4.76 1000 | H 12.0 11.9
4542.800000 55.45 - 74.00 18.55 1000 | H 12.0 11.9
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EUT Information

EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: FHSS 125K_SF7_908.5MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz

Critical_Freqs

Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.

(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
1816.737500 43.48 54.00 10.52 1000 | V 150.0 4.8
1816.737500 47.12 74.00 26.88 100.0 | V 150.0 4.8
2725.425000 60.98 74.00 13.02 100.0 | V 150.0 7.7
2726.262500 47.53 54.00 6.47 1000 | V 150.0 7.7
3634.112500 51.83 74.00 2217 1000 | V 69.0 9.4
3634.112500 48.49 54.00 5.51 1000 | V 69.0 9.4
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EUT Information

EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: FHSS 125K_SF7_914.9MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Critical_Freqs

Frequency in Hz

Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.

(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
2743.012500 47.25 54.00 6.75 1000 | H 278.0 7.8
2744.687500 65.65 74.00 8.35 100.0 | H 278.0 7.8
3659.237500 47.80 54.00 6.20 1000 | H 8.0 9.4
3660.075000 53.30 74.00 20.70 1000 | H 8.0 9.4
4574.625000 54.20 74.00 19.80 1000 | H 98.0 12.0
4574.625000 49.18 54.00 4.82 1000 | H 98.0 12.0
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EUT Information

EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: FHSS 125K_SF7_914.9MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz
Critical_Freqs
Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBpV/im) | (dBuV/m) | (dBpV/im) | (dB) (cm) (deg) (dB/m)
1829.300000 - 41.45 54.00 12.55 1000 | V 224.0 4.9
1830.137500 46.80 - 74.00 27.20 1000 | V 224.0 4.9
2744.687500 58.07 74.00 15.93 100.0 | V 83.0 7.8
2745.525000 - 46.58 54.00 7.42 100.0 | V 83.0 7.8
3659.237500 - 45.73 54.00 8.27 1000 | V 30.0 9.4
3660.075000 51.42 - 74.00 22.58 1000 | V 173.0 9.4
4574.625000 54.22 - 74.00 19.78 1000 | V 337.0 12.0
4574.625000 - 47.51 54.00 6.49 100.0 | V 337.0 12.0
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EUT Information
EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: FHSS 125K_SF7_902.3MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in GHz

Critical_Freqs

Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
9021.500000 31.75 54.00 22.25 1000 | H 119.0 8.9
9028.000000 42.99 74.00 31.01 1000 | H 0.0 8.9
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EUT Information

EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: FHSS 125K_SF7_902.3MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in GHz
Critical_Freqs
Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBpV/im) | (dBuV/m) | (dBpV/im) | (dB) (cm) (deg) (dB/m)
8120.000000 44.26 - 74.00 29.74 1000 | V 72.0 8.6
8120.500000 35.50 54.00 18.50 100.0 | V 0.0 8.6
9013.000000 43.25 74.00 30.75 100.0 | V 321.0 8.8
9023.000000 - 35.03 54.00 18.97 100.0 | V 90.0 8.9
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EUT Information

EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: FHSS 125K_SF7_908.5MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in GHz

Critical_Freqs

Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
9078.500000 32.30 54.00 21.70 1000 | H 0.0 9.4
9085.000000 43.52 74.00 30.48 1000 | H 29.0 9.5
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EUT Information
EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: FHSS 125K_SF7_908.5MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in GHz

Critical_Freqs

Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
8176.500000 46.43 74.00 27.57 1000 | V 161.0 8.5
8176.500000 42.85 54.00 11.15 100.0 | V 161.0 8.5
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EUT Information
EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: FHSS 125K_SF7_914.9MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in GHz

Critical_Freqs

Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
8234.000000 33.32 54.00 20.68 1000 | H 229.0 8.4
8238.500000 42.30 74.00 31.70 100.0 | H 190.0 8.4
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EUT Information
EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: FHSS 125K_SF7_914.9MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in GHz

Critical_Freqs

Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
8233.500000 42.44 74.00 31.56 1000 | V 184.0 8.4
8233.500000 36.61 54.00 17.39 100.0 | V 184.0 8.4
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Lora DTS, Antenna Gain

EUT Information

2.3dBi

EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: DTS 500K_SF8_903MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz
Critical_Freqs
Frequency MaxPeak Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
71.896539 15.75 40.00 24.25 1000 | H 0.0 -22.7
144.198846 40.50 43.50 3.00 100.0 | H 170.0 -22.6
242.467308 39.91 46.00 6.09 100.0 | H 154.0 -17.9
402.591923 29.81 46.00 16.19 100.0 | H 304.0 -14.1
602.300000 32.34 46.00 13.66 1000 | H 91.0 -10.2
762.573846 30.74 46.00 15.26 1000 | H 0.0 -7.4
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EUT Information

EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: DTS 500K_SF8_903MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz
Critical_Freqs
Frequency MaxPeak Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/im) | (dBuV/m) | (dB) (cm) (deg) | (dB/m)
37.498846 18.67 40.00 21.33 1000 | V 187.0 -21.2
58.316539 19.68 40.00 20.32 100.0 | V 283.0 -19.1
132.073846 30.86 43.50 12.64 100.0 | V 120.0 -22.3
244.855000 31.04 46.00 14.96 1000 | V 21.0 -17.9
407.628462 28.31 46.00 17.69 1000 | V 5.0 -14.0
539.846923 36.34 46.00 9.66 1000 | V 101.0 -11.4
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EUT Information

EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: DTS 500K_SF8_907.8MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz
Critical_Freqs
Frequency MaxPeak Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/im) | (dBuV/m) | (dB) (cm) (deg) (dB/m)
72.045769 14.75 40.00 25.25 1000 | H 3.0 -22.8
144.124231 40.45 43.50 3.05 100.0 | H 196.0 -22.6
244.258077 38.73 46.00 7.27 1000 | H 316.0 -17.9
423.446923 30.60 46.00 15.40 1000 | H 331.0 -13.7
566.671154 30.67 46.00 15.33 1000 | H 163.0 -10.8
779.698077 31.76 46.00 14.24 1000 | H 147.0 -71
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EUT Information

EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: DTS 500K_SF8_907.8MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz
Critical_Freqs
Frequency MaxPeak Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/im) | (dBuV/m) | (dB) (cm) (deg) (dB/m)
38.767308 21.03 40.00 18.97 1000 | V 106.0 -20.8
57.868846 19.78 40.00 20.22 1000 | V 40.0 -19.1
144.161539 31.46 43.50 12.04 1000 | V 106.0 -22.6
246.048846 33.41 46.00 12.59 1000 | V 49.0 -17.8
421.768077 30.14 46.00 15.86 1000 | V 33.0 -13.7
545.032692 37.68 46.00 8.32 1000 | V 336.0 -11.3
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Test Report - Products

EUT Information

EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: DTS 500K_SF8_914.2MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz
Critical_Freqs
Frequency MaxPeak Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBpV/im) | (dBpV/m) (dB) (cm) (deg) (dB/m)
47.982308 14.38 40.00 25.62 1000 | H 2.0 -18.7
83.872308 17.32 40.00 22.68 1000 | H 24.0 -22.9
143.975000 40.48 43.50 3.02 1000 | H 39.0 -22.6
243.959615 38.52 46.00 7.48 1000 | H 111.0 -17.9
473.103462 32.88 46.00 13.12 1000 | H 46.0 -12.7
771.565000 32.42 46.00 13.58 1000 | H 0.0 -7.2
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EUT Information

EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: DTS 500K_SF8_914.2MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz
Critical_Freqs
Frequency MaxPeak Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/im) | (dBuV/m) | (dB) (cm) (deg) (dB/m)
39.326923 20.58 40.00 19.42 1000 | V 347.0 -20.6
131.999231 30.75 43.50 12.75 1000 | V 92.0 -22.3
143.975000 31.06 43.50 12.44 1000 | V 101.0 -22.6
240.863077 31.75 46.00 14.25 1000 | V 53.0 -18.0
398.823846 28.52 46.00 17.48 1000 | V 53.0 -14.1
550.628846 36.90 46.00 9.10 1000 | V 313.0 -11.2
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EUT Information

EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: DTS 500K_SF8_903MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz
Critical_Freqs
Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBpV/im) | (dBuV/m) | (dBpV/im) | (dB) (cm) (deg) | (dB/m)
1805.850000 48.91 - 74.00 25.09 1000 | H 2.0 4.8
1806.687500 - 42.09 54.00 11.91 1000 | H 2.0 4.8
2707.000000 49.31 54.00 4.69 100.0 | H 2.0 7.6
2708.675000 62.96 - 74.00 11.04 1000 | H 2.0 7.6
3612.337500 53.06 - 74.00 20.94 1000 | H 239.0 9.4
3612.337500 - 48.88 54.00 5.12 1000 | H 239.0 9.4
4514.325000 54.91 - 74.00 19.09 1000 | H 97.0 11.6
4514.325000 - 49.82 54.00 4.18 1000 | H 97.0 11.6
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EUT Information

EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: DTS 500K_SF8_903MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
130T
1201
100T
€ 1
2 80T
m 41
©
£ 1
3 60_. * % :F
@ ULy NP
- 40-\/‘\%.-‘”il * -)t )
20T
0 t t t t t t i
1G 2G 3G 4G 5G 6 7 8G
Frequency in Hz
Critical_Freqs
Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBpV/im) | (dBuV/m) | (dBpV/im) | (dB) (cm) (deg) (dB/m)
1805.850000 47.45 - 74.00 26.55 1000 | V 1.0 4.8
1805.850000 42.33 54.00 11.67 100.0 | V 1.0 4.8
2709.512500 58.80 - 74.00 15.20 100.0 | V 191.0 7.6
2710.350000 - 46.93 54.00 7.07 100.0 | V 191.0 7.6
3611.500000 51.61 - 74.00 22.39 1000 | V 49.0 9.4
3611.500000 - 46.58 54.00 7.42 1000 | V 49.0 9.4
4516.000000 54.44 - 74.00 19.56 1000 | V 138.0 11.6
4516.000000 47.62 54.00 6.38 100.0 | V 138.0 11.6
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EUT Information
EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: DTS 500K_SF8_907.8MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz

Critical_Freqs

Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.

(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
1815.900000 46.49 74.00 27.51 1000 | H 26.0 4.8
1815.900000 41.89 54.00 12.11 100.0 | H 26.0 4.8
2722.912500 65.89 74.00 8.12 100.0 | H 109.0 7.7
2724.587500 50.03 54.00 3.97 1000 | H 189.0 7.7
3631.600000 49.98 54.00 4.02 1000 | H 251.0 9.4
3632.437500 54.47 74.00 19.53 1000 | H 251.0 9.4
4538.612500 50.34 54.00 3.66 1000 | H 298.0 11.8
4539.450000 55.07 74.00 18.93 100.0 | H 72.0 11.8
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EUT Information

EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: DTS 500K_SF8_907.8MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz
Critical_Freqs
Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBpV/im) | (dBuV/m) | (dBpV/im) | (dB) (cm) (deg) (dB/m)
1814.225000 48.25 - 74.00 25.75 1000 | V 121.0 4.8
1815.062500 - 43.59 54.00 10.41 1000 | V 121.0 4.8
2722.075000 45.50 54.00 8.50 100.0 | V 3.0 7.7
2723.750000 60.21 - 74.00 13.79 100.0 | V 0.0 7.7
3631.600000 53.63 - 74.00 20.37 1000 | V 85.0 9.4
3631.600000 - 49.08 54.00 4.92 1000 | V 85.0 9.4
4539.450000 53.01 - 74.00 20.99 1000 | V 165.0 11.8
4540.287500 - 46.67 54.00 7.33 1000 | V 165.0 11.8
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Test Report - Products

EUT Information

EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: DTS 500K_SF8 914.2MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz
Critical_Freqs
Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBpV/im) | (dBuV/m) | (dBpV/im) | (dB) (cm) (deg) (dB/m)
1828.462500 47.52 - 74.00 26.48 1000 | H 249.0 4.9
1828.462500 - 42.55 54.00 11.45 1000 | H 249.0 4.9
2742.175000 66.90 - 74.00 7.10 1000 | H 75.0 7.8
2743.850000 - 49.55 54.00 4.45 1000 | H 323.0 7.8
3655.887500 - 48.15 54.00 5.85 1000 | H 279.0 9.4
3656.725000 53.16 - 74.00 20.84 1000 | H 128.0 9.4
4572.112500 56.84 - 74.00 17.16 1000 | H 323.0 12.0
4572.112500 - 50.89 54.00 3.1 1000 | H 323.0 12.0
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EUT Information

EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: DTS 500K_SF8_914.2MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz
Critical_Freqs
Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) | (dBuV/m) | (dB) (cm) (deg) (dB/m)
1827.625000 - 43.43 54.00 10.57 1000 | V 132.0 4.9
1828.462500 47.86 - 74.00 26.14 1000 | V 140.0 4.9
2741.337500 60.49 - 74.00 13.51 100.0 | V 6.0 7.8
2743.850000 - 46.64 54.00 7.36 100.0 | V 337.0 7.8
3655.887500 52.79 - 74.00 21.21 1000 | V 51.0 9.4
3657.562500 - 47.52 54.00 6.48 1000 | V 60.0 9.4
4569.600000 53.66 - 74.00 20.34 1000 | V 203.0 12.0
4570.437500 - 46.26 54.00 7.74 1000 | V 140.0 12.0
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EUT Information
EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: DTS 500K_SF8_903MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in GHz

Critical_Freqs

Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
8128.000000 33.18 54.00 20.82 1000 | H 64.0 8.6
8129.500000 42.08 74.00 31.92 1000 | H 253.0 8.6
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EUT Information
EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: DTS 500K_SF8_903MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in GHz

Critical_Freqs

Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
8126.500000 43.11 54.00 10.89 1000 | V 159.0 8.6
8127.000000 46.84 74.00 27.16 100.0 | V 159.0 8.6
9025.000000 43.21 74.00 30.79 1000 | V 59.0 8.9
9031.500000 33.30 54.00 20.70 1000 | V 271.0 8.9
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EUT Information
EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: DTS 500K_SF8_907.8MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in GHz

Critical_Freqs

Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
9077.000000 32.41 54.00 21.59 1000 | H 272.0 9.4
9079.500000 43.63 74.00 30.37 100.0 | H 252.0 9.4
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EUT Information
EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: DTS 500K_SF8_907.8MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in GHz

Critical_Freqs

Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
8170.000000 39.32 54.00 14.68 1000 | V 106.0 8.5
8171.500000 44.66 74.00 29.34 1000 | V 106.0 8.5
9076.500000 35.78 54.00 18.22 100.0 | V 106.0 9.4
9080.500000 43.61 74.00 30.39 1000 | V 117.0 9.4
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EUT Information
EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: DTS 500K_SF8_914.2MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in GHz

Critical_Freqs

Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
9143.000000 43.35 74.00 30.65 1000 | H 249.0 10.1
9143.500000 32.23 54.00 21.77 100.0 | H 103.0 101
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EUT Information
EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: DTS 500K_SF8_914.2MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in GHz

Critical_Freqs

Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
8226.000000 42.11 54.00 11.89 1000 | V 159.0 8.4
8229.000000 45.63 74.00 28.37 100.0 | V 150.0 8.4
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Co-located mode (Lora FHSS+BLE)
EUT Information
EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: BLE 1M_High channel+FHSS 125K_SF7_914.9MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
1207
100
£ 80t
2 1
3
e 60T
g T [
— 40 !
1 * * &
20Tk ¥
0 t t —t—1 t t t t t —— i
30M 50 60 80 100M 200 300 400 500 800 1G

Frequency in Hz

Critical _Freqs

Frequency MaxPeak Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBupV/m) (dB) (cm) (deg) (dB/m)
37.461539 19.25 40.00 20.75 1000 | V 172.0 -21.3
58.167308 17.93 40.00 22.07 1000 | V 68.0 -19.1
132.335000 31.03 43.50 12.47 100.0 | V 112.0 -22.3
244.370000 32.34 46.00 13.66 100.0 | V 229.0 -17.9
545.704231 36.63 46.00 9.37 100.0 | V 254.0 -11.3
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EUT Information

EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: BLE 1M_High channel+FHSS 125K_SF7_914.9MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz
Critical_Freqs
Frequency MaxPeak Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/im) | (dBuV/m) | (dB) (cm) (deg) | (dB/m)
47.982308 14.77 40.00 25.23 1000 | H 103.0 -18.7
143.900385 40.09 43.50 3.4 100.0 | H 185.0 -22.6
245.601154 36.41 46.00 9.59 1000 | H 168.0 -17.8
422.066539 29.62 46.00 16.38 1000 | H 322.0 -13.7
522.871923 30.06 46.00 15.94 1000 | H 228.0 -11.8
774.251154 30.61 46.00 15.39 1000 | H 0.0 -7.2
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EUT Information

EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: BLE 1M_High channel+FHSS 125K_SF7_914.9MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz
Critical_Freqs
Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBpV/im) | (dBuV/m) | (dBpV/im) | (dB) (cm) (deg) | (dB/m)
1830.110000 - 46.83 54.00 717 1000 | V 101.0 4.9
1830.110000 51.70 - 74.00 22.30 100.0 | V 101.0 4.9
2744.710000 63.00 - 74.00 11.00 100.0 | V 167.0 7.8
2745.730000 - 48.56 54.00 5.44 100.0 | V 167.0 7.8
3659.650000 - 4711 54.00 6.89 1000 | V 167.0 9.4
3664.410000 52.89 - 74.00 21.11 1000 | V 67.0 9.5
4045.210000 56.92 - 74.00 17.08 1000 | V 41.0 10.1
4045.380000 50.84 54.00 3.16 100.0 | V 4.0 101
4959.500000 53.45 - 74.00 20.55 100.0 | V 91.0 11.8
4960.000000 - 46.34 54.00 7.66 100.0 | V 91.0 11.8
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EUT Information

EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: BLE 1M_High channel+FHSS 125K_SF7_914.9MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz
Critical_Freqs
Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBpV/im) | (dBuV/m) | (dBpV/im) | (dB) (cm) (deg) | (dB/m)
1829.600000 - 43.92 54.00 10.08 1000 | H 345.0 4.9
1829.940000 50.42 74.00 23.58 100.0 | H 345.0 4.9
2743.520000 - 49.66 54.00 4.34 1000 | H 292.0 7.8
2744.710000 63.43 - 74.00 10.57 1000 | H 292.0 7.8
3658.120000 53.46 - 74.00 20.54 1000 | H 271.0 9.4
3659.310000 - 48.02 54.00 5.98 1000 | H 150.0 9.4
4044.020000 - 49.39 54.00 4.61 1000 | H 0.0 10.1
4045.380000 59.09 - 74.00 14.91 1000 | H 0.0 10.1
4574.500000 51.83 - 74.00 22.17 1000 | H 8.0 12.0
4574.500000 - 45.38 54.00 8.62 1000 | H 8.0 12.0
4959.500000 - 50.05 54.00 3.95 1000 | H 202.0 11.8
4960.000000 55.36 - 74.00 18.64 1000 | H 30.0 11.8
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EUT Information

EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: BLE 1M_High channel+FHSS 125K_SF7_914.9MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz
Critical_Freqs
Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBpV/im) | (dBuV/m) | (dBpV/im) | (dB) (cm) (deg) | (dB/m)
7439.000000 - 41.97 54.00 12.03 1000 | V 168.0 8.4
7440.475000 48.38 - 74.00 25.62 100.0 | V 17.0 8.4
8234.025000 40.90 54.00 13.10 100.0 | V 180.0 8.8
8234.516667 46.47 - 74.00 27.53 100.0 | V 180.0 8.8
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EUT Information

EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: BLE 1M_High channel+FHSS 125K_SF7_914.9MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz
Critical_Freqs
Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBpV/im) | (dBuV/m) | (dBpV/im) | (dB) (cm) (deg) | (dB/m)
7439.983333 45.24 - 74.00 28.76 1000 | H 48.0 8.4
7439.983333 40.30 54.00 13.70 100.0 | H 48.0 8.4
9150.000000 34.48 54.00 19.52 100.0 | H 0.0 104
9173.108333 44.20 - 74.00 29.80 1000 | H 347.0 10.5
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Co-located mode (Lora DTS+BLE)

EUT Information

EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: BLE 1M_High channel+Lora DTS 500K_SF8_ 914.2MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz
Critical _Freqs
Frequency MaxPeak Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
72.008462 15.65 40.00 24.35 1000 | H 203.0 -22.8
143.751154 40.03 43.50 3.47 1000 | H 47.0 -22.6
242.168846 39.69 46.00 6.31 1000 | H 325.0 -17.9
418.037308 31.07 46.00 14.93 1000 | H 317.0 -13.8
601.479231 29.64 46.00 16.36 1000 | H 354.0 -10.2
768.244615 32.34 46.00 13.66 1000 | H 8.0 -7.3
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EUT Information

EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: BLE 1M_High channel+Lora DTS 500K_SF8_914.2MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz
Critical_Freqs
Frequency MaxPeak Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBpV/im) | (dBpV/m) (dB) (cm) (deg) (dB/m)
44.512692 21.85 40.00 18.15 1000 | V 115.0 -19.2
58.279231 19.26 40.00 20.74 1000 | V 69.0 -19.1
131.924615 31.92 43.50 11.58 1000 | V 289.0 -22.3
244.444615 32.39 46.00 13.61 1000 | V 34.0 -17.9
417.440385 29.70 46.00 16.30 1000 | V 11.0 -13.8
546.226539 36.54 46.00 9.46 1000 | V 353.0 -11.3
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EUT Information

EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: BLE 1M_High channel+Lora DTS 500K_SF8_914.2MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Critical _Freqs

Frequency in Hz

Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.

(MHz) (dBuV/m) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
1827.900000 45.08 54.00 8.92 100.0 | H 5.0 4.9
1828.240000 52.46 74.00 21.54 100.0 | H 64.0 4.9
2741.140000 47.82 54.00 6.18 100.0 | H 41.0 7.8
2742.840000 61.88 74.00 12.12 100.0 | H 242.0 7.8
3656.760000 55.72 74.00 18.28 1000 | H 242.0 9.4
3657.610000 50.11 54.00 3.89 1000 | H 242.0 9.4
4044.530000 50.18 54.00 3.82 100.0 | H 17.0 10.1
4045.040000 60.30 74.00 13.70 100.0 | H 107.0 10.1
4571.500000 49.31 54.00 4.69 100.0 | H 325.0 12.0
4571.500000 54.21 74.00 19.79 100.0 | H 325.0 12.0
4959.000000 56.50 74.00 17.50 1000 | H 204.0 11.8
4960.000000 47.95 54.00 6.05 100.0 | H 30.0 11.8
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EUT Information

EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: BLE 1M_High channel+Lora DTS 500K_SF8_914.2MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz
Critical_Freqs
Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBpV/im) | (dBuV/m) | (dBpV/im) | (dB) (cm) (deg) | (dB/m)
1827.560000 - 43.79 54.00 10.21 1000 | V 29.0 4.9
1828.410000 51.28 - 74.00 22.72 1000 | V 29.0 4.9
2741.820000 63.91 - 74.00 10.09 100.0 | V 132.0 7.8
2744.200000 - 48.81 54.00 5.19 100.0 | V 245.0 7.8
4570.000000 - 47.07 54.00 6.93 1000 | V 197.0 12.0
4571.500000 52.86 - 74.00 21.14 1000 | V 190.0 12.0
4959.500000 54.03 - 74.00 19.97 1000 | V 94.0 11.8
4960.000000 46.97 54.00 7.03 100.0 | V 94.0 11.8
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EUT Information

EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: BLE 1M_High channel+Lora DTS 500K_SF8_914.2MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz
Critical_Freqs
Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.
(MHz) (dBpV/im) | (dBpV/m) | (dBpV/m) (dB) (cm) (deg) (dB/m)
7439.000000 46.92 - 74.00 27.08 1000 | H 46.0 8.4
7439.491667 - 40.58 54.00 13.42 100.0 | H 137.0 8.4
9146.066667 43.54 - 74.00 30.46 100.0 | H 46.0 104
9149.508333 - 34.76 54.00 19.24 1000 | H 285.0 10.4
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EUT Information

EUT Name: WisDuo LPWAN Module
Model: RAK11720
Test Mode: BLE 1M_High channel+Lora DTS 500K_SF8_914.2MHz
Order No/Sample No: 168399706/A003386865-004
Test Voltage:: DC 5V From USB
Remark: Temp 22 Humi:52%
Test Standard: FCC 15.247
Tested By: Kei Zhang
Reviewed By: Terry Yin
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Frequency in Hz
Critical_Freqs
Frequency MaxPeak | Average Limit Margin | Height | Pol | Azimuth Corr.

(MHz) (dBpV/im) | (dBuV/m) | (dBpV/im) | (dB) (cm) (deg) | (dB/m)
6400.600000 - 38.66 54.00 15.34 1000 | V 62.0 8.9
6405.025000 43.83 74.00 30.17 100.0 | V 246.0 8.9
7439.983333 - 42.12 54.00 11.88 100.0 | V 174.0 8.4
7440.475000 47.26 - 74.00 26.74 100.0 | V 26.0 8.4
8227.633333 46.14 - 74.00 27.86 1000 | V 123.0 8.9
8227.633333 - 42.33 54.00 11.67 1000 | V 123.0 8.9
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Appendix B.8: Test Results of Conducted Emission on AC Mains

EUT Information

EUT Name: WisDuo LPWAN Module
Order Number: 168399706
Model: RAK11720
Test Mode: Lora & BLE connect
Test Voltage: AC 120V 60Hz
Test By:/Review By: Kevin Zhou/Gary Chen
Standard: FCC Part 15
Tem./Hum./Pressure: 25.0°C/50.2%/101kPa
Remark: SR2
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Frequency in Hz
Critical _Freqgs
Frequency MaxPeak | Average Limit Margin Line | Corr.
(MHz) (dBuV) (dBuV) | (dBpV) | (dB) (dB)
0.153500 51.71 65.57 13.85 | L1 9.9
0.157500 - 36.67 55.57 18.90 | L1 9.9
0.242000 - 27.46 52.03 24.56 | L1 9.9
0.242000 41.46 - 62.03 20.56 | L1 9.9
0.494000 29.03 46.10 17.07 | L1 10.0
0.494000 38.62 56.10 17.48 | L1 10.0
1.026000 30.36 56.00 25.64 | L1 10.0
1.326000 - 17.87 46.00 28.13 | L1 10.1
1.562000 - 17.16 46.00 28.84 | L1 10.1
1.590000 30.25 - 56.00 25.75 | L1 10.1
4.326000 37.77 56.00 18.23 | L1 10.2
4.502000 --- 21.17 46.00 24.83 | L1 10.2
Final_Result
Frequency QuasiPeak | Average Limit Margin Meas. Time Bandwidth Line | Corr.
(MHz) (dBpV) (dBuV) | (dBuV) | (dB) (ms) (kHz) (dB)
0.153500 47.63 - 65.81 18.18 1000.0 9.000 | L1 9.9
0.157500 - 30.84 55.60 24.76 1000.0 9.000 | L1 9.9
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EUT Information

EUT Name: WisDuo LPWAN Module
Order Number: 168399706
Model: RAK11720
Test Mode: Lora & BLE connect
Test Voltage: AC 120V 60Hz
Test By:/Review By: Kevin Zhou/Gary Chen
Standard: FCC Part 15
Tem./Hum./Pressure: 25.0°C/50.2%/101kPa
Remark: SR2
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Frequency in Hz
Critical _Freqs
Frequency MaxPeak | Average Limit Margin Line | Corr.
(MHz) (dBpV) (dBpV) | (dBuV) | (dB) (dB)
0.150000 53.25 - 66.00 12.75 | N 9.8
0.150000 32.16 56.00 23.84 | N 9.8
0.505500 31.07 46.00 1493 | N 9.8
0.506500 36.04 56.00 19.96 | N 9.8
1.238000 28.14 - 56.00 27.86 | N 9.8
1.562000 - 15.41 46.00 30.59 | N 9.8
1.906000 - 14.84 46.00 3116 | N 9.8
2.078000 28.34 56.00 27.66 | N 9.9
4.326000 - 17.59 46.00 28.41 | N 9.9
4.546000 32.27 56.00 23.73 | N 9.9
11.078000 34.03 - 60.00 25.97 | N 10.0
11.234000 - 22.79 50.00 27.21 | N 10.0
Final_Result
Frequency QuasiPeak | Average Limit Margin Meas. Time Bandwidth Line | Corr.
(MHz) (dBuv) (dBpv) | (dBuV) | (dB) (ms) (kHz) (dB)
0.505500 29.50 46.00 16.50 1000.0 9.000 | N 9.8
0.506500 33.65 56.00 22.35 1000.0 9.000 | N 9.8
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