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1.
1.1

General Information

EUT Description

Product Name

KNOT LRO kit

Brand Name

MikroTik

Model No.

RB924iR-2nD-BT5&BG77&R11e-LR9, RB924i-2nD-BT5&BG77

Frequency Range

903 ~ 927.5 MHz

Channel Number

16 Channels

Type of Modulation

FSK

Accessories Information

No. Equipment Name Brand Name Model No. Rating
1 Adapter ULLPOWER | SAW30-240-1200U INPUT: AC 100-240V, 50/60z, 0.8A
OUTPUT: DC 24V, 1200mA
2 PoE injector / PoE injector MikroTik RBGPOE DC 18-57 V
connected to ETH 1 (PoE in)
The difference for each model is shown as below:
Model No. LoRa Function
RB924iR-2nD-BT5&BG77&R11e-LR9 With
RB924i-2nD-BT5&BG77 Without
Antenna Information
Ant. Brand Name Model No. Type Gain (dBi)
0 TESSWAVE TOF-0809-7V-S1 FRP Antenna 6.5
Working Frequency of Each Channel
Channel Frequency Channel Frequency
00 903MHz 08 923.3MHz
01 904.6MHz 09 923.9MHz
02 906.2MHz 10 924 .5MHz
03 907.8MHz 11 925.1MHz
04 909.4MHz 12 925.7MHz
05 911MHz 13 926.3MHz
06 912.6MHz 14 926.9MHz
07 914.2MHz 15 927.5MHz
TEL : +886-3-582-8001 Page Number 6 of 60
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Note:
1. Regards to the frequency band operation; the lowest - middle and highest frequency of channel were selected

to perform the test, and then shown on this report.
2. The above EUT information is declared by the manufacturer.
3. This device contains WWAN LTE module FCC ID: XMR201912BG77.

1.2 Test Mode

DEKRA has verified the construction and function in typical operation. All the test modes were carried out with

the EUT in transmitting operation, which was shown in this test report and defined as follows:

Mode 1: Transmit (Adapter)
st [loele Mode 2: Transmit (PoE)
Test ltems Test Mode Modulation Channel Result
Mode 1
AC Power Line Conducted Emission FSK 15 Pass
Mode 2
Maximum Conducted Output Power Mode 1 FSK 00/08/15 Pass
Radiated Emission Below 1 GHz Mode 1
FSK 15 Pass
Radiated Emission Band Edge Mode 2
Radiated Emission Above 1 GHz Mode 1 FSK 00/08/15 Pass
Antenna Port Conducted Emission Mode 1 FSK 00/08/15 Pass
Occupied Bandwidth & DTS Bandwidth Mode 1 FSK 00/08/15 Pass
Maximum Power Spectral Density Mode 1 FSK 00/08/15 Pass
Note:

1. Determining compliance shall be based on the results of the compliance measurement, not taking into
account measurement instrumentation uncertainty.

2. For radiated emission below 1 GHz, radiated emission band edge and AC power line conducted
emission have performed all modes of operation were investigated and the worst-case emissions are
reported.

3. The EUT could be applied with WLAN 2.4 GHz function, Bluetooth function, LoRa function and WWAN
LTE function; therefore Co-location Maximum Permissible Exposure (Please refer to DEKRA Report No.:
2171120R-RFUSMPEV02) and Radiated Emission Co-location (Please refer to Appendix A) tests are
added for simultaneously transmit between WLAN 2.4 GHz function, Bluetooth function, LoRa function
and WWAN LTE function. <Simultaneous Transmission Analysis Mode: 1. WLAN 2.4 GHz function +
WWAN LTE function, 2. Bluetooth function + WWAN LTE function, 3. LoRa function + WWAN LTE
function>

1.3 Comments and Remarks

The product specification and testing instructions for the EUT declared in the report are provided by the

manufacturer who will take all responsibilities for the accuracy.
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1.4 Tested System Details

The types for all equipment, plus descriptions of all cables used in the tested system.

For Radiated Emission Co-location test:

Product Manufacturer Model No. Serial No. FCCID
1 | Notebook Lenovo Lenovo Ideapad 510S MP16Z7TB SDoC
2 | Base Station R&S CMW500 157118 -
3 | Horn Antenna Schwarzbeck BBHA 9120D 1640 -
For other test:

Product Manufacturer Model No. Serial No. FCCID
1 | Notebook Lenovo Lenovo Ideapad 510S MP16Z7TB SDoC

1.5 Configuration of tested System
Radiated Emission Co-location test - Connection Diagram
EUT
(A)
Horn Antenna ® Base Station Notebook
Signal Cable Type Signal cable Description
Ethernet Cable Non-Shielded, 10m
B RF Cable Shielded, 6m

TEL : +886-3-582-8001
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Other test - Connection Diagram

EUT

Notebook

Signal Cable Type

Signal cable Description

A Ethernet Cable

Non-Shielded, 10m

1.6 EUT Operation of during Test

1 Set the EUT as shown.

Execute the Winbox v3.27 on the laptop.

Configure test mode, test channel and data rate.

Let the EUT start transmitting signal continuously.

| [W|DN

Verify that the device is working properly.
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1.7 Test Facility

Ambient conditions in the laboratory:

Items Test Item Actually Tested by Test Date | Test Site
Temperature (°C) 229
AC power Line Conducted Emission Ling Chen | 2021/11/25 | SR2-H
Humidity (%RH) 59
Temperature (°C) | Maximum Peak Conducted 20
Elwin Lin 2021/11/25 | SR12-H
Humidity (%RH) | Output Power 62
Temperature (°C) 21.4
Radiated Emission Ling Chen | 2021/11/24 CB2-H
Humidity (%RH) 52
Temperature (°C) 20
Antenna Port Conducted Emission Elwin Lin 2021/11/25 | SR12-H
Humidity (%RH) 62
Temperature (°C) 21.4
Radiated Emission Band Edge Ling Chen | 2021/11/24 CB2-H
Humidity (%RH) 52
Temperature (°C) | Occupied Bandwidth & 20
Elwin Lin 2021/11/25 | SR12-H
Humidity (%RH) | DTS Bandwidth 62
Temperature (°C) 20
Maximum Power Spectral Density Elwin Lin 2021/11/25 | SR12-H
Humidity (%RH) 62

Note: Test site information refers to Laboratory Information.
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Laboratory Information

USA : FCC Registration Number: TW3024
Canada : CAB identifier : TW3024

The address and introduction of DEKRA Testing and Certification Co., Ltd. laboratories can be founded in our

Web site: http://www.dekra.com.tw

If you have any comments, please don’t hesitate to contact us. Our test sites as below:

Test Laboratory DEKRA Testing and Certification Co., Ltd.

Address 1. No.372-2, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County
31061, Taiwan, R.O.C.

2. No.372, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County
31061, Taiwan, R.O.C.

Phone number +886-3-582-8001

1.
2. +886-3-582-8001
1

Fax number . +886-3-582-8958

2. +886-3-582-8958
Email address info.tw@dekra.com
Website http://www.dekra.com.tw

Note: Test site number for address 1 includes SR2-H. Test site number for address 2 includes CB2-H, CB3-H,
CB4-H, SR10-H and SR12-H.
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1.8 List of Test Equipment
SR2-H

Instrument Manufacturer Model No. Serial No. Cal. Date | Next Cal. Date
Avrtificial Mains Network R&S ENV4200 848411/010 | 2020/12/24 |2021/12/23
Test Receiver R&S ESCS 30 836858/022 | 2021/02/22 |2022/02/21
LISN R&S ENV216 100092 2021/06/08 | 2022/06/07
Coaxial Cable(9 m) Harbour RG-400 SR2-H 2021/08/15 | 2022/08/14
DEKRA Testing System DEKRA Version 2.0 SR2-H N/A N/A
SR12-H

Instrument Manufacturer Model No. Serial No. Cal. Date | Next Cal. Date
High Speed Peak Power
Meter Dual Input Anritsu ML2496A 1602004 2021/11/12 | 2022/11/11
Pulse Power Sensor Anritsu MA2411B 1531043 20211112 | 2022/11/11
EXA Signal Analyzer Keysight N9010A MY51440132 |2021/01/25 |2022/01/24
Pulse Power Sensor Anritsu MA2411B 1531044 20211112 | 2022/11/11
Power Meter Keysight 8990B MY51000248 |2021/05/21 |2022/05/20
Power Sensor Keysight N1923A MY57240005 |2021/05/21 |2022/05/20
Spectrum Analyzer Keysight N9010B MY57110159 |2021/03/29 |2022/03/28
Spectrum Analyzer Agilent N9010A US47140172 | 2021/05/28 |2022/05/27
Signal & Spectrum Analyzer | R&S FSV40 101049 2021/03/31 |2022/03/30
CB2-H

Instrument Manufacturer Model No. Serial No. Cal. Date | Next Cal. Date
Signal Analyzer R&S FSVA40 101455 2021/10/22 | 2022/10/21
Signal & Spectrum Analyzer | R&S FSV40 101049 2021/03/31 | 2022/03/30
Signal Analyzer R&S FSVA40 101435 2021/06/04 | 2022/06/03
EXA Signal Analyzer Keysight N9010A MY51440132 |2021/01/25 |2022/01/24
Trilog Broadband Antenna Schwarzbeck VULB 9168 1272 2021/08/20 |2022/08/19
Bilog Antenna Teseq CBL6112D 23191 2021/02/26 |2022/02/25
Horn Antenna Schwarzbeck | BBHA9120D | 639 2021/05/17 |2022/05/16
Pre-Amplifier EMCI EMCO018201 |980365 2021/05/28 |2022/05/27
Pre-Amplifier EMEC EMO01G18GA | 060741 2021/07/02 | 2022/07/01
Coaxial Cable(13m) Huber+Suhner | SF104 CB2-H 2021/08/17 |2022/08/16
DEKRA Testing System DEKRA Version 2.0 CB2-H NA NA
Note: All equipment upon which need to calibrated are with calibration period of 1 year.
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110 Measurement Uncertainty

Uncertainties have been calculated according to the DEKRA internal document with the emissions test results

be included in the report. The measurement uncertainties given below are based on a 95% confidence level
(based on a coverage factor (k=2).

Test item Uncertainty
AC Power Line Conducted Emission +2.10 dB
Maximum Conducted Output Power +1.16 dB

+ 3.25 dB below 1 GHz
+ 3.32 dB above 1 GHz

Radiated Emission

Antenna Port Conducted Emission +1.60 dB
Radiated Emission Band Edge + 3.32 dB above 1 GHz
Occupied Bandwidth & DTS Bandwidth +105.93 Hz
Maximum Power Spectral Density +1.60 dB

111 Duty Cycle

Duty cycle of test signal is = 98 %, duty factor is not required.
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2. AC Power Line Conducted Emission

21 Test Setup

Shielding Room
~=> \/ertical Reference Ground Plane Tesi Recelver

40 cm— T | |

= AE 4t op0

0 AmN
_N

L woog —m

> Horizontal Ground Reference Plane <=’

2.2 Test Limit

Frequency (MHz) QP (dBuV) AV (dBuV)
0.15-0.50 66 - 56 56 - 46
0.50-5.0 56 46
5.0-30 60 50

Remarks: In the above table, the tighter limit applies at the band edges.

2.3 Test Procedure

The EUT and simulators are connected to the main power through a line impedance stabilization network
(L.I.S.N.). This provides a 50 ohm /50 uH coupling impedance for the measuring equipment. The peripheral
devices are also connected to the main power through a LISN that provides a 50 ohm/50 uH coupling impedance
with 50 ohm termination. (Please refer to the block diagram of the test setup and photographs.)

Both sides of A.C. line are checked for maximum conducted interference. In order to find the maximum emission,
the relative positions of equipment and all of the interface cables must be changed according to ANSI C63.10:
2013 on conducted measurement.

AC Power Line Conducted Emissions were invested over the frequency range from 0.15 MHz to 30 MHz using a
receiver bandwidth of 9 kHz.

24 Test Specification
According to FCC Part 15 Subpart C Paragraph 15.207.
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2.5 Test Result of AC Power Line Conducted Emission

Test Mode Mode 1: Transmit (Adapter) Phase Line
Test Condition 927.5MHz Test Voltage [AC120V/60Hz
(dBuv) EN 55022/EN55032/FCC Part 15B/VCCI/BSMI
100
90
80
70
e — ,
50\ [
40| 4 J
9
30 7 4 vl
20 T
10
0
150k iM 10M 30M
Frequency(Hz)
No Frequency |Emission Level Limit Margin Reading Level | Correct Factor| Detector
(MHz) (dBuV) (dBuV) (dB) (dBuV) (dB) Type
*1 0.162 49.95 65.35 -15.40 40.32 9.63 QP
2 0.162 38.31 55.35 -17.04 28.68 9.63 AV
3 0.259 40.42 61.47 -21.05 30.78 9.64 QP
4 0.259 29.40 51.47 -22.07 19.76 9.64 AV
5 0.490 38.95 56.17 -17.22 29.28 9.67 QP
6 0.490 29.63 46.17 -16.54 19.96 9.67 AV
7 0.843 24.65 56.00 -31.35 14.94 9.71 QP
8 0.843 14.20 46.00 -31.80 4.49 9.7 AV
9 1.871 27.1 56.00 -28.89 17.34 9.77 QP
10 1.871 20.34 46.00 -25.66 10.57 9.77 AV
11 6.571 24.69 60.00 -35.31 14.70 9.99 QP
12 6.571 20.99 50.00 -29.01 11.00 9.99 AV
Note:

1. ™" means this data is the worst emission level.
2. Emission Level = Reading Level + Correct Factor (Correct Factor = LISN Insertion Loss + Cable Loss).

3. Margin = Emission Level - Limit.
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Test Mode Mode 1: Transmit (Adapter) Phase Neutral
Test Condition 927.5MHz Test Voltage |AC120V/60Hz
(dBuV) EN 55022/EN55032/FCC Part 15B/VCCI/BSMI
100
90
80
70
B —— [
50\1 [
40 1 ] 5
30 i 2
11
20 4
10
0
150k 1M 10M 30M

Frequency(Hz)

No Frequency |Emission Level Limit Margin Reading Level | Correct Factor| Detector
(MHz) (dBuV) (dBuV) (dB) (dBuV) (dB) Type
1 0.206 43.64 63.36 -19.72 34.00 9.64 QP
2 0.206 30.92 53.36 -22.44 21.28 9.64 AV
3 0.461 41.80 56.67 -14.87 32.12 9.68 QP
*4 0.461 33.48 46.67 -13.19 23.80 9.68 AV
5 0.683 32.20 56.00 -23.80 22.51 9.69 QP
6 0.683 23.58 46.00 -22.42 13.89 9.69 AV
7 1.896 27.79 56.00 -28.21 18.01 9.78 QP
8 1.896 20.64 46.00 -25.36 10.86 9.78 AV
9 6.572 25.26 60.00 -34.74 15.25 10.01 QP
10 6.572 20.22 50.00 -29.78 10.21 10.01 AV
11 15.584 16.83 60.00 -43.17 6.44 10.39 QP
12 15.584 9.51 50.00 -40.49 -0.88 10.39 AV
Note:

1. "*" means this data is the worst emission level.

2. Emission Level = Reading Level + Correct Factor (Correct Factor = LISN Insertion Loss + Cable Loss).

3. Margin = Emission Level - Limit.
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Test Mode Mode 2: Transmit (PoE) Phase Line
Test Condition 927.5MHz Test Voltage AC120V/60Hz
(dBuv) EN 55022/EN55032/FCC Part 15B/VCCI/BSMI
100
90
80
70
B —— [
50 \? [
40| 5
T %
i L4 : s 1
20 =T i
10
0
150k 1M 10M 30M

Frequency(Hz)

No Frequency |Emission Level Limit Margin Reading Level | Correct Factor| Detector
(MHz) (dBuV) (dBuV) (dB) (dBuV) (dB) Type
1 0.175 47.28 64.74 -17.46 37.65 9.63 QP
2 0.175 39.49 54.74 -15.25 29.86 9.63 AV
3 0.486 41.15 56.23 -15.08 31.48 9.67 QP
*4 0.486 34.46 46.23 -11.77 24.79 9.67 AV
5 0.860 33.68 56.00 -22.32 23.97 9.71 QP
6 0.860 27.50 46.00 -18.50 17.79 9.71 AV
7 3.493 26.42 56.00 -29.58 16.57 9.85 QP
8 3.493 20.85 46.00 -25.15 11.00 9.85 AV
9 8.168 20.51 60.00 -39.49 10.46 10.05 QP
10 8.168 15.00 50.00 -35.00 4.95 10.05 AV
11 24.899 25.73 60.00 -34.27 15.27 10.46 QP
12 24.899 20.29 50.00 -29.71 9.83 10.46 AV
Note:

1. ™" means this data is the worst emission level.
2. Emission Level = Reading Level + Correct Factor (Correct Factor = LISN Insertion Loss + Cable Loss).

3. Margin = Emission Level - Limit.
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Test Mode Mode 2: Transmit (PoE) Phase Neutral
Test Condition 927.5MHz Test Voltage  |AC120V/60Hz
(dBuV) EN 55022/EN55032/FCC Part 15B/VCCI/BSMI
100
90
80
70
B —— [

50\ I
40 :
30 T : . 9 o

1

150k iM 10M 30M
Frequency(Hz)

- L1

No Frequency |Emission Level Limit Margin Reading Level | Correct Factor| Detector
(MHz) (dBuV) (dBuV) (dB) (dBuV) (dB) Type
1 0.154 49.60 65.80 -16.20 39.96 9.64 QP
2 0.154 34.40 55.80 -21.40 24.76 9.64 AV
3 0.470 39.52 56.51 -16.99 29.84 9.68 QP
*4 0.470 31.61 46.51 -14.90 21.93 9.68 AV
5 0.648 26.35 56.00 -29.65 16.66 9.69 QP
6 0.648 11.21 46.00 -34.79 1.52 9.69 AV
7 1.820 28.92 56.00 -27.08 19.14 9.78 QP
8 1.820 23.82 46.00 -22.18 14.04 9.78 AV
9 7.792 23.01 60.00 -36.99 12.95 10.06 QP
10 7.792 17.04 50.00 -32.96 6.98 10.06 AV
11 25.876 24.04 60.00 -35.96 13.33 10.71 QP
12 25.876 19.50 50.00 -30.50 8.79 10.71 AV
Note:

1. ™" means this data is the worst emission level.
2. Emission Level = Reading Level + Correct Factor (Correct Factor = LISN Insertion Loss + Cable Loss).

3. Margin = Emission Level - Limit.
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3. Maximum Conducted Output Power

3.1 Test Setup

Power Meter ooy or Sensor
B £

Non-Conducted
Table

b Ground Reference Plane <=

3.2 Test Limit

The Maximum Conducted Output Power shall be less 1 Watt.

3.3 Test procedures

The EUT was setup according to ANSI C63.10: 2013; tested according to DTS test procedure of KDB 558074
D01 v05r02 for compliance to FCC 47CFR 15.247 requirements.

3.4 Test Specification

According to FCC Part 15 Subpart C Paragraph 15.247.
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3.5 Test Result of Maximum Conducted Output Power

Frequency Measure Level Limit
Modulation Channel Result
(MHz) (dBm) (dBm)
00 903 1.690 <30.00 Pass
FSK 08 923.3 0.910 <30.00 Pass
15 927.5 1.440 <30.00 Pass
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4. Radiated Emission

4.1 Test Setup

9 kHz ~ 30 MHz

p 4

e

Turntable

Ground Plane

Antenna

.1 0000 | receiver
(H oo
|

30 MHz ~ 1 GHz

80cm

x

X

EUT

AE

‘b Ground Plane

3m

Antenna

* Turntable

Spectrum

A Antenna Tower

Amplifier  Controller

Ly ol | —

1|
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Above 1 GHz
¢ 3m T #
l1to4m
EUT
AE l l | | Antenna

Antenna Tower

Turntable

Spectrum

“sssp Ground Plane

21 000 Amplifier  Controller
== o By o | |

4.2 Test Limit

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be attenuated by at
least 20 dB below the level of the fundamental or to the general radiated emission limit in paragraph 15.209,

whichever is the lesser attenuation.

Frequency Field strength Field strength Measurement distance
(MHz) (uV/m) (dBuV/m) (m)
0.009 - 0.490 2400/F(kHz) 20 log (2400/F (kHz)) 300
0.490 — 1.705 24000/F (kHz) 20 log (24000/F(kHz)) 30
1.705 - 30 30 29.5 30
30-88 100 40 3
88 - 216 150 435 3
216 - 960 200 46 3
Above 960 500 54 3
Remarks:

1. Field strength (dBuV/m) = 20 log Field strength (uV/m)
2. In the Above Table, the tighter limit applies at the band edges.
3. Distance refers to the distance in meters between the measuring instrument antenna and the closed point of

any part of the device or system
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4.3 Test Procedure

The EUT was setup according to ANSI C63.10: 2013 and tested according to DTS test procedure of KDB
558074 D01V05r02 for compliance to FCC 47CFR 15.247 requirements.

The EUT and its simulators are placed on a turn table which is 0.8 or 1.5 meter above ground. The turn table can
rotate 360 degrees to determine the position of the maximum emission level.

The antenna can move up and down between 1 meter and 4 meters to find out the maximum emission level.
Both horizontal and vertical polarization of the antenna are set on measurement. In order to find the maximum
emission, all of the interface cables must be manipulated according to ANSI C63.10: 2013 on radiated
measurement.

On any frequency or frequencies form 9 kHz(inculde The the lowest oscillator frequency generated within the
device up to the 10th harmonic) to 1000 MHz, the limit shown are based on measuring equipment employing a
quasi-peak detector function and on any frequency or frequencies above 1000 MHz the radiated limit shown are
based upon the use of measurement instrumentation employing an average detector function. When average
radiated emission measurement are included emission measurement below 1000 MHz, there also is a limit on
the radio frequency emissions, as measured using instrumentation with a peak detector function, corresponding
to 20 dB above the maximum permitted average limit.

The bandwidth below 1 GHz setting on the field strength meter is 120 kHz and above 1 GHz is TMHz.

4.4 Test Specification
According to FCC Part 15 Subpart C Paragraph 15.247.
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4.5 Test Result of Radiated Emissions

30 MHz ~ 1 GHz Spurious and Band Edge

Test Mode Mode 1: Transmit (Adapter) Polarity Horizontal

Test Condition 903MHz Test Voltage |AC120V/60Hz

Level(dBuV/m)
120
110
100

90
80
70
60

50 [

4g—l—' 8
1 4 7

30 - 3 5

20 i -

10

0

30M 100M 150M 200M 250M 300M 350M 400M 450M 500M 550M 600M 650M 700M 750M 800M 850M 900M 950M  1G

Frequency(Hz)

No Frequency |Emission Level Limit Margin | Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
1 85.533 24.80 40.00 -15.20 32.55 -7.75 QP
2 300.024 21.31 46.00 -24.69 23.13 -1.82 QP
3 423.214 22.87 46.00 -23.13 21.34 1.53 QP
4 608.000 24 .45 46.00 -21.55 18.27 6.18 QP
5 614.000 23.16 46.00 -22.84 16.91 6.25 QP
*6 903.243 108.18 46.00 62.18 97.93 10.25 QP
7 960.000 27.85 46.00 -18.15 16.64 11.21 QP
8 995.393 31.43 54.00 -22.57 20.08 11.35 QP

Note:

1. All reading levels is Quasi-Peak value.

2. “*” means this data is the worst value.

3. Emission Level = Reading Level + Correct Factor

4. The emission under 30MHz were not included is because their levels are lower than 20dB from limit.

5.“*” means the fundamental for reference only, it's not restricted by unwanted emission limit.
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Test Mode Mode 1: Transmit (Adapter) Polarity Vertical

Test Condition 903MHz Test Voltage |AC120V/60Hz

Level(dBuV/m)
120
110
100

90
80
70
60

50 I
40— 78
30 1 2 3 45

E ’H’ |

30M i00M 150M 200M 250M 300M 350M 400M 450M 500M 550M 600M 650M 70OM 750M 800M 850M 900M 950M 1G
Frequency(Hz)

No Frequency |Emission Level Limit Margin | Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
1 132.941 22.03 43.50 -21.47 25.65 -3.62 QP
2 265.710 19.04 46.00 -26.96 22.25 -3.21 QP
3 342.825 21.67 46.00 -24.33 22.31 -0.64 QP
4 608.000 23.31 46.00 -22.69 17.13 6.18 QP
5 614.000 23.02 46.00 -22.98 16.77 6.25 QP
*6 903.243 107.09 46.00 61.09 96.84 10.25 QP
7 960.000 30.01 46.00 -15.99 18.80 11.21 QP
8 975.629 31.21 54.00 -22.79 19.91 11.30 QP

Note:

1. All reading levels is Quasi-Peak value.

2. “*” means this data is the worst value.

3. Emission Level = Reading Level + Correct Factor

4. The emission under 30MHz were not included is because their levels are lower than 20dB from limit.

5.“*” means the fundamental for reference only, it's not restricted by unwanted emission limit.

TEL : +886-3-582-8001 Page Number ;25 of 60
FAX : +886-3-582-8958 Issued Date . Dec. 20, 2021
Report Version : V1.0



Report No : 2171120R-RFUSOTHV05-A P DE KRA

Test Mode Mode 1: Transmit (Adapter) Polarity Horizontal

Test Condition 923.3MHz Test Voltage |AC120V/60Hz

Level(dBuV/m)
120
110
100

90
80
70
60

50 [
e

0—— : 7

k1)) E— 2 4t 7

20 g

10

0

30M 100M 150M 200M 250M 300M 350M 400M 450M 500M 550M 600M 650M 700M 750M 800M 850M 900M 950M  1G

Frequency(Hz)

No Frequency |Emission Level Limit Margin | Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
1 63.708 26.82 40.00 -13.18 29.91 -3.09 QP
2 374.956 21.62 46.00 -24.38 21.42 0.20 QP
3 608.000 24 11 46.00 -21.89 17.93 6.18 QP
4 614.000 23.74 46.00 -22.26 17.49 6.25 QP
5 784.903 31.45 46.00 -14.55 22.56 8.89 QP
*6 923.249 114.08 46.00 68.08 103.28 10.80 QP
7 960.000 28.89 46.00 -17.11 17.68 11.21 QP
8 967.626 32.87 54.00 -21.13 21.62 11.25 QP

Note:

1. All reading levels is Quasi-Peak value.

2. “*” means this data is the worst value.

3. Emission Level = Reading Level + Correct Factor

4. The emission under 30MHz were not included is because their levels are lower than 20dB from limit.

5.“*” means the fundamental for reference only, it's not restricted by unwanted emission limit.
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Test Mode Mode 1: Transmit (Adapter) Polarity Vertical

Test Condition 923.3MHz Test Voltage |AC120V/60Hz

Level(dBuV/m)
120
110
100

90
80
70
60

50 [
40— 8

30 1 2 3 B '

20 i

e |

0

30M  100M 150M 200M 250M 300M 350M 400M 450M 500M 550M 600M 650M 700M 750M 80OM 850M 900M 950M  1G

Frequency(Hz)

No Frequency |Emission Level Limit Margin | Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
1 144.824 22.07 43.50 -21.43 24.95 -2.88 QP
2 274.440 2217 46.00 -23.83 24.82 -2.65 QP
3 436.309 22.35 46.00 -23.65 20.36 1.99 QP
4 608.000 2414 46.00 -21.86 17.96 6.18 QP
5 614.000 24.34 46.00 -21.66 18.09 6.25 QP
*6 923.128 113.13 46.00 67.13 102.33 10.80 QP
7 960.000 29.58 46.00 -16.42 18.37 11.21 QP
8 966.050 32.05 54.00 -21.95 20.82 11.23 QP

Note:

1. All reading levels is Quasi-Peak value.

2. “*” means this data is the worst value.

3. Emission Level = Reading Level + Correct Factor

4. The emission under 30MHz were not included is because their levels are lower than 20dB from limit.

5.“*” means the fundamental for reference only, it's not restricted by unwanted emission limit.
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Test Mode Mode 1: Transmit (Adapter) Polarity Horizontal

Test Condition 927.5MHz Test Voltage |AC120V/60Hz

Level(dBuV/m)
120
110
100

90
80
70
60

50 | —
40— i
30 1 2 - 5 i
20 T
3 1
ZE’}DM ioomMm 150M 200M 250M 300M 350M 400M 450M 500M 550M 600M 650M 700M 750M 800M 850M 900M 950M 1G
Frequency(Hz)
No Frequency |Emission Level Limit Margin | Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
1 169.074 22.72 43.50 -20.78 25.72 -3.00 QP
2 276.501 21.08 46.00 -24.92 23.60 -2.52 QP
3 501.663 26.92 46.00 -19.08 23.63 3.29 QP
4 608.000 24.88 46.00 -21.12 18.70 6.18 QP
5 614.000 23.48 46.00 -22.52 17.23 6.25 QP
*6 927.493 113.44 46.00 67.44 102.62 10.82 QP
7 960.000 30.60 46.00 -15.40 19.39 11.21 QP
8 966.050 34.37 54.00 -19.63 23.14 11.23 QP
Note:

1. All reading levels is Quasi-Peak value.

2. “*” means this data is the worst value.

3. Emission Level = Reading Level + Correct Factor

4. The emission under 30MHz were not included is because their levels are lower than 20dB from limit.

5.“*” means the fundamental for reference only, it's not restricted by unwanted emission limit.
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Test Mode Mode 1: Transmit (Adapter) Polarity Vertical

Test Condition 927.5MHz Test Voltage |AC120V/60Hz

Level(dBuV/m)

120 5
110
100

90

80

70

60

50 —
=EEes Smmmmmmmmmmst : 8
30 3 s e
20 T

10 {

0

1G

30M i00M 150M 200M 250M 300M 350M 400M 450M 500M 550M 600M 650M 70OM 750M 800M 850M 900M 950M
Frequency(Hz)

No Frequency |Emission Level Limit Margin | Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
1 106.630 28.19 43.50 -15.31 34.37 -6.18 QP
2 249.948 20.67 46.00 -25.33 24.38 -3.71 QP
3 532.460 28.40 46.00 -17.60 24.32 4.08 QP
4 608.000 2419 46.00 -21.81 18.01 6.18 QP
5 614.000 23.81 46.00 -22.19 17.56 6.25 QP
*6 927.614 112.66 46.00 66.66 101.82 10.84 QP
7 960.000 30.92 46.00 -15.08 19.71 11.21 QP
8 978.903 32.64 54.00 -21.36 21.19 11.45 QP

Note:

1. All reading levels is Quasi-Peak value.

2. “*” means this data is the worst value.

3. Emission Level = Reading Level + Correct Factor

4. The emission under 30MHz were not included is because their levels are lower than 20dB from limit.

5. “*” means the fundamental for reference only, it's not restricted by unwanted emission limit.
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Test Mode Mode 2: Transmit (PoE) Polarity Horizontal

Test Condition 927.5MHz Test Voltage |AC120V/60Hz

Level(dBuV/m)
120
110
100

90
80
70
60

50 [
40 p—— 5 78
30 1 2 34 ,

. 'ﬂ" |

30M i00M 150M 200M 250M 300M 350M 400M 450M 500M 550M 600M 650M 70OM 750M 800M 850M 900M 950M
Frequency(Hz)

G

No Frequency |Emission Level Limit Margin | Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
1 132.941 24.05 43.50 -19.45 27.67 -3.62 QP
2 376.169 22.24 46.00 -23.76 22.01 0.23 QP
3 608.000 24.88 46.00 -21.12 18.70 6.18 QP
4 614.000 23.92 46.00 -22.08 17.67 6.25 QP
5 757.258 30.31 46.00 -15.69 21.65 8.66 QP
*6 927.493 113.14 46.00 67.14 102.32 10.82 QP
7 960.000 30.24 46.00 -15.76 19.03 11.21 QP
8 983.753 32.12 54.00 -21.88 20.76 11.36 QP

Note:

1. All reading levels is Quasi-Peak value.

2. “*” means this data is the worst value.

3. Emission Level = Reading Level + Correct Factor

4. The emission under 30MHz were not included is because their levels are lower than 20dB from limit.

5.“*” means the fundamental for reference only, it's not restricted by unwanted emission limit.
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Test Mode Mode 2: Transmit (PoE) Polarity Vertical

Test Condition 927.5MHz Test Voltage |AC120V/60Hz

Level(dBuV/m)

120 =
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100
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30M 100M 150M 200M 250M 300M 350M 400M 450M 500M 550M 600M 650M 700M 750M 800M 850M 900M 950M  1G

Frequency(Hz)

No Frequency |Emission Level Limit Margin | Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
1 106.630 28.19 43.50 -15.31 34.37 -6.18 QP
2 323.425 22.00 46.00 -24.00 23.05 -1.05 QP
3 512.211 26.87 46.00 -19.13 23.22 3.65 QP
4 608.000 24.65 46.00 -21.35 18.47 6.18 QP
5 614.000 23.57 46.00 -22.43 17.32 6.25 QP
*6 927.614 112.36 46.00 66.36 101.52 10.84 QP
7 960.000 30.42 46.00 -15.58 19.21 11.21 QP
8 967.384 32.30 54.00 -21.70 21.07 11.23 QP

Note:

1. All reading levels is Quasi-Peak value.

2. “*” means this data is the worst value.

3. Emission Level = Reading Level + Correct Factor

4. The emission under 30MHz were not included is because their levels are lower than 20dB from limit.

5.“*” means the fundamental for reference only, it's not restricted by unwanted emission limit.
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1 GHz ~ 10t Harmonic Spurious

Test Mode Mode 1: Transmit (Adapter) Polarity Horizontal
Test Condition 903MHz Test Voltage |AC120V/60Hz
Level(dBuV/m)
100
90
80
70 -
60 2 6 8 9
50 3 3 2
40
30
20
10
DlG 1.5G 2G 2.5G 3G 3.5G 4G 4.5G 5G 5.5G 6G 6.5G 7G 7.5G6 8G 8.5G 9G 9.5G 10G
Frequency(Hz)
No Frequency |Emission Level Limit Margin | Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
*1 1806.000 65.85 74.00 -8.15 89.89 -24.04 PK
2 2709.000 50.09 74.00 -23.91 70.32 -20.23 PK
3 3612.000 42.47 74.00 -31.53 60.40 -17.93 PK
4 4515.000 44.90 74.00 -29.10 59.87 -14.97 PK
5 5418.000 45.91 74.00 -28.09 57.71 -11.80 PK
6 6321.000 49.27 74.00 -24.73 57.31 -8.04 PK
7 7224.000 51.40 74.00 -22.60 56.11 -4.71 PK
8 8127.000 50.40 74.00 -23.60 55.23 -4.83 PK
9 9030.000 52.46 74.00 -21.54 55.50 -3.04 PK
Note:

1.All reading above 1GHz is performed with peak and/or average measurements as necessary.

2.“*” means this data is the worst value.

3.Emission Level = Reading Level + Correct Factor.

4.The average measurement was not performed when the peak measured data under the limit of average

detection.

5.The emission above 13GHz were not included is because their levels are lower than 20dB form limit.
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Test Mode Mode 1: Transmit (Adapter) Polarity Vertical
Test Condition 903MHz Test Voltage |AC120V/60Hz
Level(dBuV/m)
100
90
80 :
70 =
60 " = 7 8 9
50 3 4 =
40 1
30
20
10
t}1(3 1.5G 2G 2.5G 3G 3.5G 4G 4.5G 5G 5.5G 6G 6.5G 7G 7.5G6 8G 8.5G 9G 9.5G 10G
Frequency(Hz)
No Frequency |Emission Level Limit Margin | Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
*1 1806.000 67.89 74.00 -6.11 91.93 -24.04 PK
2 2709.000 49.45 74.00 -24.55 69.68 -20.23 PK
3 3612.000 42.06 74.00 -31.94 59.99 -17.93 PK
4 4515.000 44.35 74.00 -29.65 59.32 -14.97 PK
5 5418.000 46.41 74.00 -27.59 58.21 -11.80 PK
6 6321.000 48.58 74.00 -25.42 56.62 -8.04 PK
7 7224.000 51.01 74.00 -22.99 55.72 -4.71 PK
8 8127.000 50.52 74.00 -23.48 55.35 -4.83 PK
9 9030.000 51.81 74.00 -22.19 54.85 -3.04 PK
Note:

1.All reading above 1GHz is performed with peak and/or average measurements as necessary.

2.“*” means this data is the worst value.

3.Emission Level = Reading Level + Correct Factor.

4.The average measurement was not performed when the peak measured data under the limit of average

detection.

5.The emission above 13GHz were not included is because their levels are lower than 20dB form limit.
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Test Mode Mode 1: Transmit (Adapter) Polarity Horizontal
Test Condition 923.3MHz Test Voltage |AC120V/60Hz
Level(dBuV/m)
100
90
80 ;i
70 =
60 3 = g 9 10
50 T 4 5 12
40 :
30
20
10
DlG 1.5G 2G 2.5G 3G 3.5G 4G 4.5G 5G 5.5G 6G 6.5G 7G 7.5G 8G 8.5G 9G 9.5G 10G
Frequency(Hz)
No Frequency |Emission Level Limit Margin | Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
*1 1846.600 72.54 74.00 -1.46 96.45 -23.91 PK
2 2769.900 55.12 74.00 -18.88 75.09 -19.97 PK
3 2769.900 52.15 54.00 -1.85 72.12 -19.97 AV
4 3693.200 42.56 74.00 -31.44 60.18 -17.62 PK
5 4616.500 44.56 74.00 -29.44 59.13 -14.57 PK
6 5539.800 47.22 74.00 -26.78 58.57 -11.35 PK
7 6463.100 49.02 74.00 -24.98 56.65 -7.63 PK
8 7386.400 49.79 74.00 -24.21 54.29 -4.50 PK
9 8309.700 51.17 74.00 -22.83 55.45 -4.28 PK
10 9233.000 51.08 74.00 -22.92 53.94 -2.86 PK
Note:

1.All reading above 1GHz is performed with peak and/or average measurements as necessary.

2.“*” means this data is the worst value.

3.Emission Level = Reading Level + Correct Factor.

4.The average measurement was not performed when the peak measured data under the limit of average

detection.

5.The emission above 13GHz were not included is because their levels are lower than 20dB form limit.
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Test Mode Mode 1: Transmit (Adapter) Polarity Vertical
Test Condition 923.3MHz Test Voltage |AC120V/60Hz
Level(dBuV/m)
100
90
80 1
70 T
60 3+ = g 9 10
50 i 4 5 O =0 S
40
30
20
10
t}1(3 1.5G 2G 2.5G 3G 3.5G 4G 4.5G 5G 5.5G 6G 6.5G 7G 7.5G 8G 8.5G 9G 9.5G 10G
Frequency(Hz)
No Frequency |Emission Level Limit Margin | Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
*1 1846.600 73.36 74.00 -0.64 97.27 -23.91 PK
2 2769.900 56.23 74.00 -17.77 76.20 -19.97 PK
3 2769.900 53.25 54.00 -0.75 73.22 -19.97 AV
4 3693.200 42.53 74.00 -31.47 60.15 -17.62 PK
5 4616.500 4412 74.00 -29.88 58.69 -14.57 PK
6 5539.800 46.43 74.00 -27.57 57.78 -11.35 PK
7 6463.100 48.82 74.00 -25.18 56.45 -7.63 PK
8 7386.400 49.41 74.00 -24.59 53.91 -4.50 PK
9 8309.700 51.06 74.00 -22.94 55.34 -4.28 PK
10 9233.000 51.20 74.00 -22.80 54.06 -2.86 PK
Note:

1.All reading above 1GHz is performed with peak and/or average measurements as necessary.

2.“*” means this data is the worst value.

3.Emission Level = Reading Level + Correct Factor.

4.The average measurement was not performed when the peak measured data under the limit of average

detection.

5.The emission above 13GHz were not included is because their levels are lower than 20dB form limit.
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Test Mode Mode 1: Transmit (Adapter) Polarity Horizontal
Test Condition 927.5MHz Test Voltage |AC120V/60Hz
Level(dBuV/m)
100
90
80 i 3
70 5
60 _3_ 7 8 9 10
50 T .
40
30
20
10
DlG 1.5G 2G 2.5G 3G 3.5G 4G 4.5G 5G 5.5G 6G 6.5G 7G 7.5G 8G 8.5G 9G 9.5G 10G
Frequency(Hz)
No Frequency |Emission Level Limit Margin | Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
1 1855.000 72.87 74.00 -1.13 96.75 -23.88 PK
*2 2782.500 53.19 54.00 -0.81 73.10 -19.91 AV
3 2782.500 55.94 74.00 -18.06 75.85 -19.91 PK
4 3710.000 42.93 74.00 -31.07 60.49 -17.56 PK
5 4637.500 43.67 74.00 -30.33 58.16 -14.49 PK
6 5565.000 46.69 74.00 -27.31 57.91 -11.22 PK
7 6492.500 49.19 74.00 -24.81 56.73 -7.54 PK
8 7420.000 50.58 74.00 -23.42 55.04 -4.46 PK
9 8347.500 51.06 74.00 -22.94 55.23 -4.17 PK
10 9275.000 52.12 74.00 -21.88 54.95 -2.83 PK
Note:

1.All reading above 1GHz is performed with peak and/or average measurements as necessary.

2.“*” means this data is the worst value.

3.Emission Level = Reading Level + Correct Factor.

4.The average measurement was not performed when the peak measured data under the limit of average

detection.

5.The emission above 13GHz were not included is because their levels are lower than 20dB form limit.
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Test Mode Mode 1: Transmit (Adapter) Polarity Vertical
Test Condition 927.5MHz Test Voltage |AC120V/60Hz
Level(dBuV/m)
100
90
80 1
70 :
60 3 = 8 9 10
50 R =
40
30
20
10
DlG 1.5G 2G 2.5G 3G 3.5G 4G 4.5G 5G 5.5G 6G 6.5G 7G 7.5G 8G 8.5G 9G 9.5G 10G
Frequency(Hz)
No Frequency |Emission Level Limit Margin | Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
1 1855.000 73.15 74.00 -0.85 97.03 -23.88 PK
*2 2782.500 53.47 54.00 -0.53 73.38 -19.91 AV
3 2782.500 56.55 74.00 -17.45 76.46 -19.91 PK
4 3710.000 42.85 74.00 -31.15 60.41 -17.56 PK
5 4637.500 43.84 74.00 -30.16 58.33 -14.49 PK
6 5565.000 46.32 74.00 -27.68 57.54 -11.22 PK
7 6492.500 48.55 74.00 -25.45 56.09 -7.54 PK
8 7420.000 50.63 74.00 -23.37 55.09 -4.46 PK
9 8347.500 51.37 74.00 -22.63 55.54 -4.17 PK
10 9275.000 51.24 74.00 -22.76 54.07 -2.83 PK
Note:

1.All reading above 1GHz is performed with peak and/or average measurements as necessary.

2.“*” means this data is the worst value.

3.Emission Level = Reading Level + Correct Factor.

4.The average measurement was not performed when the peak measured data under the limit of average

detection.

5.The emission above 13GHz were not included is because their levels are lower than 20dB form limit.
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5. Antenna Port Conducted Emission

5.1 Test Setup

Spectrum Analyzer

(|
oo = EUT

Non-Conducted
Table

s> (Ground Reference Plane ==

5.2 Test Limit

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated
intentional radiator is operating, the radio frequency power that is produced by the intentional radiator shall be at
least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level of the desired
power, based on either an RF conducted or a radiated measurement, provided the transmitter demonstrates
compliance with the peak conducted power limit. If the transmitter complies with the conducted power limit based
on the use of RMS averaging over a time interval, the attenuation required under this paragraph shall be 30 dB
instead of 20 dB. Attenuation below the general limit specified in §15.209(a) is not required. In addition, radiated
emissions which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limit specified in §15.209(a) (see §15.205(c)).

5.3 Test Procedure

The EUT was setup according to ANSI C63.10: 2013 and tested according to DTS test procedure of KDB 558074
D01 V05r02 for compliance to FCC 47CFR 15.247 requirements.
Set RBW = 100 kHz, Set VBW> RBW, scan up through 10th harmonic.

5.4 Test Specification
According to FCC Part 15 Subpart C Paragraph 15.247.
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5.5

Test Result of Antenna Port Conducted Emission

FSK /903 MHz

FSK/923.3 MHz

[ Keyeight Spectrum Analyzer - Swept A =le [ Keyeight Spectrum Anlyzer - Swept A el =
R [s0a oC | [ sensen] I [05:34:52 PMDec 01, 2021 % [s00_0C I SENSENT] 05:00:44 PH Dec 01, 2021
Start Freq 30.000000 MHz Avg Type: Log-Pwr Tcelip3s5 | Freauency Start Freq 30.000000 MHz | Avg Type: Log-Pwr TacE[i2345¢6|  Freduency
NG Fast T3 Trig: Free Run AvglHold:>100/100 TYPE[M A PNO: Fast (o Trig: FreeRun Avg|Hold:>100/100 |
IFGain:Low #Atten: 40 dB Ext Gain: -1.00 dB oer/P NNNNN IFGain:Low #Atten: 40 dB. Ext Gain: 1.00 dB oeT|P NNNNN
AMKkr2 3.732 768 GH Auto Tune AMKr2 2.190 409 GHz Auto Tune
{ogsidiv_Ref 24.00 dBm -47.320 dB| {ggBidv_Ref 24.00 dBm -47.278 dB
Center Freq Center Freq|
4 5015000000 GHz " 5. GHe|
4. 4
StartFreq| StartFreq|
00 30.000000 MHz 30.000000 MHz
160 T TEE] Stop Freq 16, IDLT 1651 don| Stop Freq|
10000000000 GHz 10.000000000 GHz
260 2.
280 CF Step| - CF Step|
997.000000 MHz 997.000000 MHz|
2 Auto Man| 2A1 lAuto Man|
-46.0 48,
] A T PRI GNIG
50 &‘”.-— Freq Offset| - Freq Offset|
OHz h 0 Hz|
-66.0 -66.
Scale Type Scale Type,
Start 30 MHz Stop 10.000 GHz||-°9 Lin| Start 30 MHz Stop 10.000 GHz [-°9 Lin|
fRes BW 100 kHz #VBW 300 kHz Sweep 32.67 ms (10001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 32.67 ms (10001 pts)
= Starus| se staus|
FSK/927.5 MHz FSK /903 MHz (Band Edge)
[ Keyeight Spectrum Analyzer - Swept SA = [ Keyeight Spectrum Analyzer - Swept SA e )
R [s0a oC | T sensen] I [04:58:55 PMDec 01, 2021 [5i0_oc [ SENSENT] 05:32:04 PH Dec 01, 2021
[Start Freq 30.000000 MHz Avg Type: Log-Pwr Tuceli23ssg)  Freduency [Center Freq 902.000000 MHz Avg Type: Log-Pwr TacE[i2agss|  Freauency
NG Fast FreeRun Avg|Hold:>100/100 TYPE (M & = Trig: FreeRun AvglHold:>100/100 |
IFGain:Low #Atten: 40 dB Ext Gain: -1.00 dB oeT/P NNNNN . #Atten: 40 dB. Ext Gain: -1.00 d oer|P NNNNN
AMKkr2 3.070 760 GH Auto Tune Mkr1 902.799 5 MHZ] Auto Tune
{ogsidiv_Ref 24.00 dBm -47.259 dB| 1ggeidv_Ref 24.00 dBm 1.819 dBm
Center Freq Center Freq|
4 5015000000 GHz " 902.000000 MHz|
4. 4. 91
StartFreq| StartFreq|
00 30.000000 MHz / \\ £899.500000 MHz|
-18.0 SEEFILED StopFreq 16 I Y REEAE Stop Freq|
10.000000000 GHz| \ 904.500000 MHz|
260 26,
280 CF Step| . / CF Step|
997.000000 MHz 500.000 kHz
Auto Man |Auto Man|
460 . L . " n 86,
IR IR e e ol | 1 \%
5.0 A FreqOffset - A y AR . Sl FreqOffset|
0 Hz| : 0 Hz
66.0 66,
Scale Type Scale Type|
Start 30 MHz Stop 10.000 GHz|[-°9 Lin [Center 902.000 MHz Span 5.000 MHz||-°9 Lin|
f#Res BW 100 kHz #VBW 300 kHz Sweep 32.67 ms (10001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (10001 pts)
= Starus| e status
FSK / 927.5 MHz (Band Edge)
[ Keysight Spectrum Analyzer - Swept SA o]
R 500 OcC | [ sensean] I [04:48:56 PMDec 01, 2021
Center Freq 928.000000 MHz Avg Type: Log-Pwr TRACE[12345 6 Frequency
PNO:Wide (5O Trig: Free Run glHold: |
IFGain:Low #Atten: 40 dB Ext Gain: -1.00 dB oer|P NNNNN
AMKr2 272.5 kH Auto Tune
{ggsidv_Ref 24.00 dBm -31.801 dB|
Center Freq
4 MHz
. !
/’_’ StartFreq|
500 / \\ 5.5 MHz
16.0 T T e} Stop Freq
\ 930500000 MHz
260 2A1
CF Step|
0 500,000 kHz
Auto Man
-46.0
o A J"“W M B e Freq Offset|
0 Hz|
50
Scale Type
[Center 928.000 MHz Span 5.000 MHz||-°9 Lin
fiRes BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (10001 pts)
sc Starus|

TEL : +886-3-582-8001
FAX : +886-3-582-8958

39 of 60
Dec. 20, 2021
V1.0

Page Number
Issued Date :
Report Version :




Report No : 2171120R-RFUSOTHV05-A

D DEKRA

6. Occupied Bandwidth & DTS Bandwidth

6.1 Test Setup

Spectrum Analyzer

[ .

(mimE

EUT

Non-Conducted
Table

b Ground Reference Plane <=

6.2 Test Limit

The 6 dB bandwidth: > 500 kHz.
Occupied Bandwidth: NA

6.3 Test Procedures

The EUT was setup according to ANSI C63.10: 2013; tested according to DTS test procedure of KDB 558074

D01 V05r02 for compliance to FCC 47CFR 15.247 requirements.

6.4 Test Specification

According to FCC Part 15 Subpart C Paragraph 15.247.
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6.5 Test Result of Occupied Bandwidth

Frequency Measure Level Limit
Modulation Channel

(MHz) (MHz) (MHz)

00 903 0.603 -

FSK 08 923.3 0.595 -

15 927.5 0.594 -
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FSK /903 MHz FSK/923.3 MHz
lﬁ eysight Spectrum Analyzer - Occupied BW == l'i Keysight Spectrum Analyzer - Occupied W ==
RL R oc | [_senseanT [ [04:21:37 PMNov 25,2021 RL % __[s00_0C [ SENSENT] [ 04:27:57 PMNov 25, 2021 =
Center Freq 903.000000 MHz Conte Freg: 03000000 MK o> Radio Std: None auency Center Freq 923.300000 MHz e e, L0000 M mtooa o St Neme requency
: — T : :
#FGain:Low #Atten: 40 dB Radio Device: BTS #FGain:Low #Atten: 40 dB Ext Gain: -1.00 dB Radio Device: BTS
Mkr1 902.659 MHz|
fodsidiy _Ref 30.00 dBm -10.648 dBm (0dsidy __Ref 30.00 dBm
ogl T ] oa 1T ]
e Center Freq| o CenterFreq|
0 MHz 10 923.300000 MHz|
o 1
100 10
200 -20.
-30.0 -30.
-40.0 -40.
500 50
60.0 -60.
[Center 903 MHz Span 2 MHz| CFste) [Center 923.3 MHz Span 2 MHz| CF Ste|
fiRes BW 30 kHz #VBW 100 kHz Sweep 2.667 ms 200000 kH': [#Res BW 30 kHz #VBW 100 kHz Sweep 2.667 ms) 200,000 kH';
Auto Man| lAuto Man
Occupied Bandwidth Total Power 12.3 dBm Occupied Bandwidth Total Power 11.7 dBm
603.32 kHz Freq Offset 595.01 kHz FreqOffset
Transmit Freq Error ~ -37.763kHz % of OBW Power  99.00 % OHz Transmit Freq Error ~ -33.327kHz % of OBW Power  99.00 % O+
x dB Bandwidth 775.5 kHz xdB -26.00 dB x dB Bandwidth 766.2 kHz xdB -26.00 dB
usc status sa sTATus
FSK/927.5 MHz
li. eysight Spectrum Analyzer - Occupied W =]
RL R__[s00_oC | [_senseanT [ [04:49:44 PMNov 25, 2021
[Center Freq 927.500000 MHz Center Freq: 927.500000 MHz Radio Std: None Frequency
5 Trig: Free Run
#IFGain:Low #Atten: 40 dB Radio Device: BTS
Mkr1 927.7652 MH2]
fodsidiy _Ref 30.00 dBm -8.1397 dBm)
L] P E—
e Center Freq|
0 927.500000 MHz|
0 1
100
200
-30.0
-40.0
500
sy
60.0
[Center 927.5 MHz Span 2 MHz| CF Ste)
f#{Res BW 30 kHz #VBW 100 kHz Sweep 2.667 ms 200000 kH':
Auto Man)
Occupied Bandwidth Total Power 12.2 dBm
59473 kHZ Freq Offset|
Transmit Freq Error ~ -32.701kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 764.7 kHz xdB -26.00 dB
usc status
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6.6 Test Result of DTS Bandwidth

Frequency Measure Level Limit
Modulation Channel Result
(MHz) (MHz) (MHz)
00 903 0.694 =>0.500 Pass
FSK 08 923.3 0.687 =>0.500 Pass
15 927.5 0.686 =>0.500 Pass
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FSK /903 MHz

FSK/923.3 MHz

10

0

927.500000 MHz|

100

200

300

400 /

usc

sTaTUS

500 s 21 vy S—
500
[Center 927.5 MHz Span 2 MHz| CF Ste)
f#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms| 200000 kH':
Auto Man
Occupied Bandwidth Total Power 9.42 dBm
73497 kHZ Freq Offset|
Transmit Freq Error ~ -34.588 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 686.6 kHz xdB -6.00 dB

lﬁ eysight Spectrum Analyzer - Occupied BW == l'i Keysight Spectrum Analyzer - Occupied W ==
RL R oc | [_senseanT [ [04:08:36 PMNov 25, 2021 RL % __[s00_0C [ SENSENT] [ 04:29:23 PMNov 25, 2021 =
Center Freq 903.000000 MHz Conte Freg: 03000000 MK o> Radio Std: None auency Center Freq 923.300000 MHz e e 2000000 M mtooap o St Neme requency
: — T : :
#FGain:Low #Atten: 40 dB Radio Device: BTS #FGain:Low #Atten: 40 dB Ext Gain: -1.00 dB Radio Device: BTS
1LO dBidiv Ref 30.00 dBm 1LO dBidiv Ref 30.00 dBm
ogl T ] oa 1T ]
e Center Freq| o CenterFreq|
0 MHz 10 923.300000 MHz|
0.
100 10
200 -20.
300 -30.
-40.0 -40.
500 5 ]
Ak sttt L se—rry Nt} a—
60.0 -60.
[Center 903 MHz Span 2 MHz| CFste) [Center 923.3 MHz Span 2 MHz| CF Ste|
es z 1z weep 1. msj es 1z 1z weep 1. msj
#Res BW 100 KH: #VBW 300 kH; S 1.333 200,000 kH’; [#Res BW 100 KkH. #VBW 300 KH: Si 1.333 200,000 kH';
Auto Man| lAuto Man
Occupied Bandwidth Total Power 9.53 dBm Occupied Bandwidth Total Power 8.87 dBm
741.53 kHz Freq Offset 734.71 kHz FreqOffset
Transmit Freq Error -40.494kHz % of OBW Power  99.00 % OHz Transmit Freq Error ~ -35.345kHz % of OBW Power  99.00 % O+
x dB Bandwidth 694.3 kHz xdB -6.00 dB x dB Bandwidth 687.9 kHz xdB -6.00 dB
usc status sa sTATus
FSK/927.5 MHz
li. eysight Spectrum Analyzer - Occupied W =]
RL R__[s00_oC | [_senseanT [ [04:40:28 PMNov 25, 2021
[Center Freq 927.500000 MHz Center Freq: 927.500000 MHz Radio Std: None Frequency
5 Trig: Free Run
#IFGain:Low #Atten: 40 dB Radio Device: BTS
10 dBidiv Ref 30.00 dBm
Log[——T 7
e Center Freq|
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7. Maximum Power Spectral Density

71 Test Setup

Spectrum Analyzer

[ .
oo

EUT

Non-Conducted
Table

‘= Ground Reference Plane <=

7.2 Test Limit

The peak power spectral density conducted from the intentional radiated to the antenna shall not be greater than

+8 dBm in any 3 kHz band during any time interval of continuous transmission.

7.3 Test Procedures

The EUT was setup according to ANSI C63.10: 2013; tested according to DTS test procedure of KDB 558074

D01 V05r02 for compliance to FCC 47CFR 15.247 requirements.

7.4 Test Specification

According to FCC Part 15 Subpart C Paragraph 15.247

TEL : +886-3-582-8001
FAX : +886-3-582-8958

Page Number ;45 of 60
Issued Date . Dec. 20, 2021
Report Version : V1.0



Report No : 2171120R-RFUSOTHV05-A

D DEKRA

7.5 Test Result of Maximum Power Spectral Density

Frequency Measure Value Limit
Modulation Channel Result
(MHz) (dBm/3kHz) (dBm/3kHz)

00 903 -11.306 =8.000 Pass

FSK 08 923.3 -11.956 =8.000 Pass

15 927.5 -11.388 =8.000 Pass
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FSK /903 MHz

FSK/923.3 MHz

[ Keyeight Spectrum Analyzer - Swept A =le [ Keyeight Spectrum Analyzer - SweptSA ==
RL R oc | [ sensen] I [04:13154 PMNov 25,2021 RL % __[s0a_0C I SENSEINT] I 04:37:30 PHNov 25, 2021 =
ICenter Freq 903.000000 MHz Avg Type: Log-Pwr TRACE[12345 6 quency Center Freq 923.300000 MHz | Avg Type: Log-Pwr TRACE[12345 6 requency
PN e o Trig: FreeRun Avg|Hold:>100/100 TVPE| M Wide o Trig: FreeRun Avg|Hold:>100/100 |
IFGainiLow  #Atten: 40 dB Ext Gain: -1.00 dB oer/P NNNNN IFGainiLow  #Atten: 40 dB. Ext Gain: -1.00 dB oeT/P NNNNN
Mkr1 902.968 7 MHz AutoTune Mkr1 923.520 0 MHz Auto Tune
{ggsidiv_Ref 24.00 dBm -11.306 dBm {ggeidv_Ref 24.00 dBm -11.956 dBm
CenterFreq| Center Freq
4 MHz " 923:300000 MHz|
4 4,
StartFreq| StartFreq|
500 1 902500000 MHz 4 4 922:800000 MHz|
5o Sl R LASAYAN A - P A AN,
N Stop Freq W AR Stop Freq|
903500000 MHz 923,800000 MHz|
260 M" 2.
CF Step ﬂfﬂllﬂ CF Step
*0 100,000 kHz ® v v 100000 kiHz]
Auto Man lAuto Man|
460 W 46 -
w0 \V\q\m Freq Offset o ,/'ﬂ Freq Offset|
i 0 He| b ™ 0 Hz|
66.0 65,
Scale Type Scale Type|
Center 903.0000 MHz Span 1.000 MHz Log Lin Center 923.3000 MHz Span 1.000 MHz Log Lin|
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.667 ms (10001 pts) #Res BW 3.0 kHz #VBW 10 kHz Sweep 2.667 ms (10001 pts)
s starus| o status
FSK/927.5 MHz
B8 Vepsiht Spectram Analycer - SweptSh =[]
RL R__[s00 oC | SENSEINT] [04:35:32 PMNov 25, 2021
Center Freq 927.500000 MHz Avg Type: Log-Pwr TRcE[123455| Frequency
PNO-Wide T35 Trig: Free Run wg[Hold:>100/100 TYPE| MWW
\FGain:Low © #Atten: 40 dB oET/P NNNNN
Mkr1 927.365 5 MHz AutoTune
{ggsidiv_Ref 24.00 dBm -11.388 dBm
Center Freq

1 sl paad
R |

AN
Y UV

] P

927.500000 MHz|

StartFreq|
927.000000 MHz|

Stop Freq|
928.000000 MHz|

CF Step|
100.000 kHz]

Auto Man

Freq Offset|
OHz

Center 927.5000 MHz
#Res BW 3.0 kHz

usc dJFile <PICTURE.PNG> saved

Span 1.000 MHz
Sweep 2.667 ms (10001 pts)

sTaTUs

#VBW 10 kHz

Scale Type
Log Lin
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Appendix A

> Test Result of Radiated Emissions Co-location
LoRa + WWAN LTE function

30 MHz ~ 1 GHz:

Test Mode Mode 1: Transmit (Adapter) Polarity Horizontal

Test Condition LoRa + LTE Cat M1

Level(dBu\/m)
120
110
100

90
80
70
60

50 [
fo—— i ; ;
3| 1! 2

e

30M 100M 150M 200M 250M 300M 350M 400M 450M 500M 550M 600M 650M 700M 750M 80OM 850M 900M 950M  1G
Frequency(Hz)

No Frequency |Emission Level Limit Margin | Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
1 61.889 24.91 40.00 -15.09 27.66 -2.75 QP
2 149.310 30.28 43.50 -13.22 33.22 -2.94 QP
3 375.078 25.02 46.00 -20.98 24.81 0.21 QP
4 536.825 35.28 46.00 -10.72 31.08 4.20 QP
*5 798.119 36.53 46.00 -9.47 27.55 8.98 QP
6 931.009 36.31 46.00 -9.69 25.52 10.79 QP

Note:

1. All reading levels is Quasi-Peak value.
2.“*” means this data is the worst value.
3. Emission Level = Reading Level + Correct Factor

4. The emission under 30MHz were not included is because their levels are lower than 20dB from limit.
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Test Mode Mode 1: Transmit (Adapter) Polarity Vertical

Test Condition LoRa + LTE Cat M1

Level(dBu\/m)
120
110
100

90
80
70
60
50 am Emm=

o : : b.
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No Frequency |Emission Level Limit Margin | Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
1 47.581 33.42 40.00 -6.58 35.33 -1.91 QP
2 147.613 27.91 43.50 -15.59 30.58 -2.67 QP
3 531.975 35.73 46.00 -10.27 31.66 4.07 QP
4 717.124 36.19 46.00 -9.81 28.58 7.61 QP
5 829.886 35.65 46.00 -10.35 26.11 9.54 QP
*6 931.009 40.41 46.00 -5.59 29.62 10.79 QP
Note:

1. All reading levels is Quasi-Peak value.
2.“*” means this data is the worst value.
3. Emission Level = Reading Level + Correct Factor

4. The emission under 30MHz were not included is because their levels are lower than 20dB from limit.
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Report No : 2171120R-RFUSOTHV05-A P DE KRA

Test Mode Mode 1: Transmit (Adapter) Polarity Horizontal

Test Condition LoRa + LTE NB-loT

Level(dBu\/m)
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No Frequency |Emission Level Limit Margin | Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
1 152.220 31.41 43.50 -12.09 33.96 -2.55 QP
2 300.024 28.46 46.00 -17.54 30.28 -1.82 QP
3 375.078 26.46 46.00 -19.54 26.25 0.21 QP
4 529.429 39.54 46.00 -6.46 35.52 4.02 QP
5 717.003 37.63 46.00 -8.37 30.02 7.61 QP
*6 829.523 42.81 46.00 -3.19 33.28 9.53 QP
Note:

1. All reading levels is Quasi-Peak value.
2.“*” means this data is the worst value.
3. Emission Level = Reading Level + Correct Factor

4. The emission under 30MHz were not included is because their levels are lower than 20dB from limit.
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Report No : 2171120R-RFUSOTHV05-A P DE KRA

Test Mode Mode 1: Transmit (Adapter) Polarity Vertical
Test Condition LoRa + LTE NB-loT

Level(dBu\/m)
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Frequency(Hz)

No Frequency |Emission Level Limit Margin | Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
1 45.763 33.66 40.00 -6.34 35.51 -1.85 QP
2 106.751 27.51 43.50 -15.99 33.67 -6.16 QP
3 147.613 28.04 43.50 -15.46 30.71 -2.67 QP
4 531.975 37.99 46.00 -8.01 33.92 4.07 QP
5 798.119 35.05 46.00 -10.95 26.07 8.98 QP
*6 931.009 41.72 46.00 -4.28 30.93 10.79 QP
Note:

1. All reading levels is Quasi-Peak value.
2.“*” means this data is the worst value.
3. Emission Level = Reading Level + Correct Factor

4. The emission under 30MHz were not included is because their levels are lower than 20dB from limit.
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Report No : 2171120R-RFUSOTHV05-A P DE KRA

Above 1 GHz:

Test Mode Mode 1: Transmit (Adapter) Polarity Horizontal

Test Condition LoRa + LTE Cat M1

Level(dBu\/m)
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No Frequency |Emission Level Limit Margin | Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
1 1673.000 41.25 74.00 -32.75 65.75 -24.50 PK
*2 1806.000 65.20 74.00 -8.80 89.24 -24.04 PK
3 2509.500 61.83 74.00 -12.17 82.89 -21.06 PK
4 2709.000 49.66 74.00 -24.34 69.89 -20.23 PK
5 3346.000 42.12 74.00 -31.88 60.68 -18.56 PK
6 3612.000 43.91 74.00 -30.09 61.84 -17.93 PK

Note:

1.All reading above 1GHz is performed with peak and/or average measurements as necessary.

2. “*” means this data is the worst value.

3.Emission Level = Reading Level + Correct Factor.

4.The average measurement was not performed when the peak measured data under the limit of average
detection.

5.The emission above 13GHz were not included is because their levels are lower than 20dB form limit.
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Report No : 2171120R-RFUSOTHV05-A P DE KRA

Test Mode Mode 1: Transmit (Adapter) Polarity Vertical

Test Condition LoRa + LTE Cat M1

Level(dBu\/m)
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No Frequency |Emission Level Limit Margin | Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
1 1673.000 42.13 74.00 -31.87 66.81 -24.68 PK
*2 1806.000 67.21 74.00 -6.79 91.40 -24.19 PK
3 2509.500 57.82 74.00 -16.18 78.87 -21.05 PK
4 2709.000 48.31 74.00 -25.69 68.47 -20.16 PK
5 3346.000 41.89 74.00 -32.11 60.24 -18.35 PK
6 3612.000 43.29 74.00 -30.71 60.98 -17.69 PK

Note:

1.All reading above 1GHz is performed with peak and/or average measurements as necessary.

2. “*” means this data is the worst value.

3.Emission Level = Reading Level + Correct Factor.

4.The average measurement was not performed when the peak measured data under the limit of average
detection.

5.The emission above 13GHz were not included is because their levels are lower than 20dB form limit.
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Report No : 2171120R-RFUSOTHV05-A P DE KRA

Test Mode Mode 1: Transmit (Adapter) Polarity Horizontal

Test Condition LoRa + LTE NB-loT

Level(dBu\/m)
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No Frequency |Emission Level Limit Margin | Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
*1 1806.000 64.35 74.00 -9.65 88.39 -24.04 PK
2 2709.000 47.14 74.00 -26.86 67.37 -20.23 PK
3 3465.000 45.75 74.00 -28.25 64.15 -18.40 PK
4 3612.000 42.48 74.00 -31.52 60.41 -17.93 PK
5 5197.500 61.33 74.00 -12.67 73.80 -12.47 PK
6 6930.000 50.15 74.00 -23.85 55.51 -5.36 PK
Note:

1.All reading above 1GHz is performed with peak and/or average measurements as necessary.

2. “*” means this data is the worst value.

3.Emission Level = Reading Level + Correct Factor.

4.The average measurement was not performed when the peak measured data under the limit of average
detection.

5.The emission above 13GHz were not included is because their levels are lower than 20dB form limit.
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Report No : 2171120R-RFUSOTHV05-A P DE KRA

Test Mode Mode 1: Transmit (Adapter) Polarity Vertical

Test Condition LoRa + LTE NB-loT

Level(dBu\/m)
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No Frequency |Emission Level Limit Margin | Reading Level | Correct Factor Detector
(MHz) (dBuV/m) (dBuV/m) (dB) (dBuV) (dB) Type
*1 1806.000 65.82 74.00 -8.18 90.01 -24.19 PK
2 2709.000 42.48 74.00 -31.52 62.64 -20.16 PK
3 3465.000 44.68 74.00 -29.32 62.86 -18.18 PK
4 3612.000 42.53 74.00 -31.47 60.22 -17.69 PK
5 5197.500 55.52 74.00 -18.48 67.73 -12.21 PK
6 6930.000 49.64 74.00 -24.36 56.47 -6.83 PK
Note:

1.All reading above 1GHz is performed with peak and/or average measurements as necessary.

2. “*” means this data is the worst value.

3.Emission Level = Reading Level + Correct Factor.

4.The average measurement was not performed when the peak measured data under the limit of average
detection.

5.The emission above 13GHz were not included is because their levels are lower than 20dB form limit.
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