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1 Certificate of Conformity

Product: Amazon Sidewalk Bridge Pro by Ring
Brand: Ring
Test Model: 5F48E9
Sample Status: Engineering sample
Applicant: Ring LLC
Test Date: 2022/7/7 ~ 2022/8/12

Standards: 47 CFR FCC Part 15, Subpart C (Section 15.247)
ANSI C63.10: 2013

The above equipment has been tested by Bureau Veritas Consumer Products Services (H.K.) Ltd.,

Taoyuan Branch, and found compliance with the requirement of the above standards. The test record, data

evaluation & Equipment Under Test (EUT) configurations represented herein are true and accurate accounts

of the measurements of the sample’s EMC characteristics under the conditions specified in this report.

Prepared by : \/ vian 1w an Y , Date: 2022/9/13
1
Vivian Huang / Specialist/
e ’/'_‘/*k
Approved by : yy/ , Date: 2022/9/13

May Chen / Manager
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2  Summary of Test Results

» Hybrid Mode

47 CFR FCC Part 15, Subpart C (Section 15.247)

FCC
Test ltem Result Remarks
Clause
Meet the requirement of limit.
15.207 AC Power Conducted Emission Pass Minimum passing margin is -5.52 dB at
0.40000 MHz.
15'24(?)(60(1) Number of Hopping Frequency Used NA Refer to Note
15'24(?)(60(1) Dwell Time on Each Channel Pass Meet the requirement of limit.
15'24(?)(‘3)(1) Hopping Channel Separation Pass Meet the requirement of limit.
15.247(b)(2) | Maximum Peak Output Power Pass Meet the requirement of limit.
15'20‘1& 209 | Radiated Emissions & Band Edge Meet the requirement of limit.
Measurement Pass Minimum passing margin is -8.4 dB at
15.247(d) 31.41 MHz.
15.247(d) Antenna Port Emission Pass Meet the requirement of limit.
15.247(e) Power Spectral Density Pass Meet the requirement of limit.
Antenna connector is R-N type(F) and
15.203 Antenna Requirement Pass R-N type(M). (The device is
professionally installed)
Note:

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

2. There is no requirement for this type of hybrid system to comply with the 500 kHz minimum bandwidth
normally associated with a DTS transmission; and, there is no minimum number of hopping channels
associated with this type of hybrid system.
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» DTS Mode
47 CFR FCC Part 15, Subpart C (Section 15.247)
FCC
Test Item Result Remarks
Clause
Meet the requirement of limit.
15.207 AC Power Conducted Emission Pass Minimum passing margin is -5.22 dB at
0.40000 MHz.
Eggg ; Radiated Emissions and Band Edge M?‘?t the requirement OT Iimit.
. Measurement Pass Minimum passing margin is -6.6 dB at
15.247(d) 928.00 MHz.
15.247(d) | Antenna Port Emission Pass Meet the requirement of limit.
15.247(a)(2) | 6dB bandwidth Pass Meet the requirement of limit.
15.247(b) | Conducted power Pass Meet the requirement of limit.
15.247(e) | Power Spectral Density Pass | Meet the requirement of limit.
Antenna connector is R-N type(F) and
15.203 Antenna Requirement Pass R-N type(M). (The device is
professionally installed)
Note:

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

2.1 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on
the EUT as specified in CISPR 16-4-2:

Measurement Frequency Expand(E(::izL)Jrzf)e rainty
Conducted Emissions at mains ports 150kHz ~ 30MHz 1.9dB
Conducted emissions - 25dB
. . 9kHz ~ 30MHz 3.1dB
Radiated Emissions up to 1 GHz
30MHz ~ 1GHz 5.1dB
Radiated Emissions above 1 GHz 1GHz ~ 18GHz 5.0dB
2.2  Modification Record
There were no modifications required for compliance.
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3  General Information

3.1 General Description of EUT

Product Amazon Sidewalk Bridge Pro by Ring
Brand Ring
Test Model 5F48E9

DSN No. For other test items: GBA1VV012212000H

For Conducted & Radiated Emissions test items: GBA1VV012212000F

Status of EUT Engineering sample

DC 6V from battery or

Power Supply Rating DC 53V from POE

Modulation Type FSK

Hybrid Mode: CSS

Modulation Technology
DTS Mode: DTS

Transfer Rate Refer to Note

Hybrid Mode: 923.1 ~ 927.7 MHz

. DTS Mode:
Operating Frequency

Channel Spacing 600 kHz: 923.3 ~ 927.5 MHz
Channel Spacing 800 kHz: 902.5 ~ 926.5 MHz

Number of Channel Refer to Note

Hybrid Mode: 136.458 mW

DTS Mode:

Channel Spacing 600 kHz: 626.614 mW
Channel Spacing 800 kHz: 609.537 mW

Output Power

Antenna Type Refer to Note
Antenna Connector Refer to Note
Accessory Device NA
Data Cable Supplied NA
Note:
1. The EUT has three Configurations, please refer to the following table:
Configuration Function Semtech transceiver Modulation Mode
FSK FHSS
1 BP OFF LR1110 FHSS
Lora
DTS_800kHz
LR1110 FSK FHSS
FHSS
2 BP OFF SX1303 Lora DTS_800kHz
DTS_600kHz
Hybrid
LR1110 FSK FHSS
3 BP ON DTS_800kHz
SX1303 Lora DTS_600kHz
Hybrid
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2. The LoRa technology information as below table.

Channel Number of
Mode Spacing Data Rate Channel Spec.
1. DR1 (SF9), DR3 (SF7) / BW: 125kHz
Hybrid 200 kHz DR1 (SF9): 1.76 kbps 24 2. Group 1: 923.1~924.5 MHz
(Hopping + DTS) DR3 (SF7): 5.47 kbps 3. Group 2: 924.7~926.1 MHz
4. Group 3: 926.3~927.7 MHz

Note: From the above Data Rate, the worst radiated emissions was found in DR3 (SF7). Therefore only the
test data of the Data Rate were recorded in this report.

Configuration 1 (LR1110)

Channel Number of
Mode Spacing Data Rate Channel Spec.
DR11 (SF9): 7 kbps, i . N
DTS 800 kHz DRO (SF11): 1.76 kbps 31 BW: 500kHz ; 902.5~926.5MHz
Configuration 2 (SX1303)
Channel Number of
Mode Spacing Data Rate Channel Spec.
DTS 600 kHz DR11 (SF9): 7 kbps, 8 BW: 500kHz ; 923.3~927.5MHz
800 kHz | DR9 (SF11): 1.76 kbps 31 BW: 500kHz ; 902.5~926.5MHz

Note: From the above Data Rate, the worst radiated emissions was found in DR9 (SF11). Therefore only the
test data of the Data Rate were recorded in this report.

3. For Radiated Emission test, the EUT was pre-tested under the following modes:

Pre-test Mode Description
Mode A Power from POE
Mode B Power from Battery

From the above modes, the worst case was found in Mode A. Therefore only the test data of the mode
was recorded in this report.

4. The EUT contains certified WWAN (LTE) modular which FCC ID: ZMONL668AMOO.
5. The EUT has below radios as following table:

Radio 1 Radio 2 Radio 3 Radio 4
WLAN 2.4GHz+ WLAN 5GHz+ Bluetooth WWAN (LTE) GPS LoRa + FSK
6. Simultaneously transmission condition.

Condition Technology

1 WLAN (2.4GHz) LoRa Bluetooth -

2 WLAN (5GHz) LoRa Bluetooth -

3 WLAN (2.4GHz) FSK Bluetooth -

4 WLAN (5GHz) FSK Bluetooth -

5 LTE LoRa Bluetooth -

6 LTE FSK Bluetooth -

7 WLAN (2.4GHz) LoRa FSK Bluetooth

8 WLAN (5GHz) LoRa FSK Bluetooth

9 LTE LoRa FSK Bluetooth

Note: The emission of the simultaneous operation has been evaluated and no non-compliance was found.

7. The EUT must be supplied with a battery and following below table:

Brand Model No. Spec.

WELLTECH ENERGY INC. 5F48E9 6 Vdc, 3100 mAh
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8. The antennas provided to the EUT, please refer to the following table:

Cable

RE Chain No | Brand Model Antepna l\!et Frequency |Antenna| Connector Length

Gain (dBi) Range Type Type (mm)

LoRa/FSK RFDPA563600AF 5.5 902~928 MHz | Dipole |R-N type(F)| 1000
Inpaq -

(Outdoor) RBX01 5 902~928 MHz | Dipole |R-N type(F)| 3000
LoRa/FSK FDPA161500AMU .

(Indoor) Inpaq B8O1 2.8 902~928 MHz | Dipole |R-N type(M) NA

Note: For Radiated Emission test item the max. gain was selected for the final test .

9. The above EUT information is declared by manufacturer and for more detailed features description,
please refer to the manufacturer's specifications or User's Manual.

10.Detail antenna specification please refer to antenna datasheet and/or antenna measurement report.
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3.2 Description of Test Modes

Hybrid Mode:
Configuration 2 (SX1303 Chip) and Configuration 3 (SX1303 Chip)

24 channels are provided for Hybrid mode:

Group Channel (FMreHc;.) Group Channel (I;/IreH(l) Group Channel (I;/Irﬁiqz.)
0 923.1 8 924.7 16 926.3
1 923.3 9 924.9 17 926.5
2 923.5 10 925.1 18 926.7
Group 1 3 923.7 Group 2 11 925.3 Group 3 19 926.9
4 923.9 12 925.5 20 927.1
5 924.1 13 925.7 21 927.3
6 924.3 14 925.9 22 927.5
7 924.5 15 926.1 23 927.7
DTS Mode:
Configuration 1 (LR1110 Chip)
31 channels are provided for DTS mode (Channel Spacing: 800 kHz):
Channel Freq. (MHz) Channel Freq. (MHz) Channel Freq. (MHz)
0 902.5 13 912.9 26 923.3
1 903.3 14 913.7 27 924.1
2 904.1 15 914.5 28 924.9
3 904.9 16 915.3 29 925.7
4 905.7 17 916.1 30 926.5
5 906.5 18 916.9
6 907.3 19 917.7
7 908.1 20 918.5
8 908.9 21 919.3
9 909.7 22 920.1
10 910.5 23 920.9
11 911.3 24 921.7
12 912.1 25 922.5
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Configuration 2 (SX1303 Chip)
31 channels are provided for DTS mode (Channel Spacing: 800 kHz):

Channel Freq. (MHz) Channel Freq. (MHz) Channel Freq. (MHz)
0 902.5 13 912.9 26 923.3
1 903.3 14 913.7 27 924.1
2 904.1 15 914.5 28 924.9
3 904.9 16 915.3 29 925.7
4 905.7 17 916.1 30 926.5
5 906.5 18 916.9
6 907.3 19 917.7
7 908.1 20 918.5
8 908.9 21 919.3
9 909.7 22 920.1
10 910.5 23 920.9
11 911.3 24 921.7
12 912.1 25 922.5
Configuration 3 (SX1303 Chip)
8 channels are provided for DTS mode (Channel Spacing: 600 kHz):
Channel Freq. (MHz) Channel Freq. (MHz) Channel Freq. (MHz)
0 923.3 3 925.1 6 926.9
1 923.9 4 925.7 7 927.5
2 924.5 5 926.3
5 channels are provided for DTS mode (Channel Spacing: 800 kHz):
Channel Freq. (MHz) Channel Freq. (MHz)
0 923.3 3 925.7
1 924.1 4 926.5
2 924.9
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3.2.1 Test Mode Applicability and Tested Channel Detail (Hybrid Mode)
=2 APPLICABLE TO
CONFIGURE DESCRIPTION
MODE RE21G RE<1G PLC APCM
1 v S S Configuration 2: Channel Spacing: 200 kHz
2 S v S S Configuration 3: Channel Spacing: 200 kHz
Where RE>1G: Radiated Emission above 1GHz RE<1G: Radiated Emission below 1GHz

PLC: Power Line Conducted Emission APCM: Antenna Port Conducted Measurement

Radiated Emission Test (Above 1GHz):

X Pre-Scan has been conducted to determine the worst-case mode from all possible combinations between
available modulations, data rates and antenna ports (if EUT with antenna diversity architecture).
X] Following channel(s) was (were) selected for the final test as listed below.

EUT Configure Mode Available Channel Tested Channel Modulation Type Data Rate (kbps)

1,2 Oto 23 0, 23 FSK 1.76

Radiated Emission Test (Below 1GHz):

X Pre-Scan has been conducted to determine the worst-case mode from all possible combinations between
available modulations, data rates and antenna ports (if EUT with antenna diversity architecture).
X Following channel(s) was (were) selected for the final test as listed below.

EUT Configure Mode Available Channel Tested Channel Modulation Type Data Rate (kbps)

1,2 0to 23 23 FSK 1.76

Power Line Conducted Emission Test:

X Pre-Scan has been conducted to determine the worst-case mode from all possible combinations between
available modulations, data rates and antenna ports (if EUT with antenna diversity architecture).
X Following channel(s) was (were) selected for the final test as listed below.

EUT Configure Mode Available Channel Tested Channel Modulation Type Data Rate (kbps)

1,2 0to 23 23 FSK 1.76

Antenna Port Conducted Measurement:

X] This item includes all test value of each mode, but only includes spectrum plot of worst value of each
mode.

X] Pre-Scan has been conducted to determine the worst-case mode from all possible combinations between
available modulations, data rates and antenna ports (if EUT with antenna diversity architecture).

X Following channel(s) was (were) selected for the final test as listed below.

EUT Configure Mode Available Channel Tested Channel Modulation Type Data Rate (kbps)

1,2 0to 23 0, 23 FSK 1.76
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Test Condition:

Applicable to Environmental Conditions Input Power (System) Tested by
RE>1G 25deg. C, 65%RH 120Vac, 60Hz Carter Lin
RE<1G 25deg. C, 65%RH 120Vac, 60Hz Carter Lin

PLC 26deg. C, 75%RH 120Vac, 60Hz Ryan Du
APCM 25deg. C, 66%RH 120Vac, 60Hz Eric Peng
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3.2.2 Test Mode Applicability and Tested Channel Detail (DTS Mode)
=2 APPLICABLE TO
CONFIGURE DESCRIPTION
MODE RE>1G RE<1G PLC APCM

1 Y Y V J Configuration 1: Channel Spacing: 800 kHz (LR1110)
2 Y Y V J Configuration 2: Channel Spacing: 800 kHz (SX1303)
3 v v N \ Configuration 2: Channel Spacing: 600 kHz (SX1303)
4 v v N \ Configuration 3: Channel Spacing: 800 kHz (SX1303)
5 v v N \ Configuration 3: Channel Spacing: 600 kHz (SX1303)

Where RE>1G: Radiated Emission above 1GHz RE<1G: Radiated Emission below 1GHz

PLC: Power Line Conducted Emission

Radiated Emission Test (Above 1GHz):

APCM: Antenna Port Conducted Measurement

X Pre-Scan has been conducted to determine the worst-case mode from all possible combinations between
available modulations, data rates and antenna ports (if EUT with antenna diversity architecture).
X Following channel(s) was (were) selected for the final test as listed below.

EUT Configure Mode Available Channel Tested Channel Modulation Type Data Rate (kbps)
1,2 01to 30 0, 15, 30 FSK 21.9
3 0to7 0,7 FSK 21.9
4 Oto4 0,4 FSK 21.9
5 Oto7 0,7 FSK 219

Radiated Emission Test (Below 1GHz):

X Pre-Scan has been conducted to determine the worst-case mode from all possible combinations between
available modulations, data rates and antenna ports (if EUT with antenna diversity architecture).
X Following channel(s) was (were) selected for the final test as listed below.

EUT Configure Mode Available Channel Tested Channel Modulation Type Data Rate (kbps)
1,2 0to 30 30 FSK 21.9
3 Oto7 7 FSK 21.9
4 Oto4 0 FSK 219
5 Oto7 7 FSK 21.9

Power Line Conducted Emission Test:

X Pre-Scan has been conducted to determine the worst-case mode from all possible combinations between
available modulations, data rates and antenna ports (if EUT with antenna diversity architecture).
X Following channel(s) was (were) selected for the final test as listed below.

EUT Configure Mode Available Channel Tested Channel Modulation Type Data Rate (kbps)
1,2 01to 30 30 FSK 21.9
3 0to7 7 FSK 21.9
4 Oto4 0 FSK 21.9
5 Oto7 7 FSK 21.9
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Antenna Port Conducted Measurement:

X This item includes all test value of each mode, but only includes spectrum plot of worst value of each

mode.

X] Pre-Scan has been conducted to determine the worst-case mode from all possible combinations between
available modulations, data rates and antenna ports (if EUT with antenna diversity architecture).

X Following channel(s) was (were) selected for the final test as listed below.

EUT Configure Mode Available Channel Tested Channel Modulation Type Data Rate (kbps)
1,2 01to 30 0, 15, 30 FSK 21.9
3 Oto7 0,7 FSK 21.9
4 Oto4 0,4 FSK 21.9
5 Oto7 0,7 FSK 21.9
Test Condition:

Applicable to Environmental Conditions Input Power (System) Tested by
RE>1G 25deg. C, 65%RH 120Vac, 60Hz Carter Lin
RE<1G 25deg. C, 65%RH 120Vac, 60Hz Carter Lin

PLC 26deg. C, 75%RH 120Vac, 60Hz Ryan Du
APCM 25deg. C, 66%RH 120Vac, 60Hz Eric Peng
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3.3 Duty Cycle of Test Signal

If duty cycle of test signal is =2 98 %, duty factor is not required.
If duty cycle of test signal is < 98%, duty factor shall be considered.

Hybrid Mode:
Mode 1: Duty cycle = 637.051 ms/649.241 ms = 0.981
Mode 2: Duty cycle = 591.375 ms/603.75 ms = 0.98

Mode 1 Mode 2

549.241000 ms

REW 10 HHZ TUPVEW ey ) RBW 10 WHz TIMPVEW ey ooy
VEW 10 MHZ 13.08 dBm VBW 10 MHz 2016 gBm
<0 Rer 08 g8 Att 3048 SWT 1.500267 5 265172000 ms 4.5 BE1405 B Att 30 0B SWTis 258.000000 ms
Offset 20.5 4B Deita 2 [T1] Offset 20.5.dB Deta 2[T1]
0.05 8 0.02 48
637.051000 ms 561.375000 ms
Detta 3[T1] N Deta 3 [T1]
1 = 0.00d8 1 = 0.00 48

£03.750000 ms

T T T T
Center 923.1 WHz 150.0267 ms/ Center 523.1 MHz 100 ms#
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DTS Mode:

Mode 1:
Mode 2:
Mode 3:
Mode 4:
Mode 5:

Duty cycle = 474.75 ms/478.875 ms = 0.991
Duty cycle = 461.5 ms/470.25 ms = 0.981
Duty cycle = 461.75 ms/470.25 ms = 0.982
Duty cycle = 525.5 ms/533.75 ms = 0.985
Duty cycle = 525.125 ms/534.125 ms = 0.983

REW 10 HHZ TUMPVEN ey RBW 10 WHz TIMPVEW ey ooy
VBW 10 MHZ 26.14 dBm VBW 10 WHz 2726 d8m
405 Rer 405 dBm At 30 8 SWT1s 466250000 s w05 Rer 05 dBm Att 20 0B SWTis 320.375000 ms.
Offset 20.5 dB Detta 2 [T1] Offset 20.5 dB Detta 2[T1]
00208 T 0.03 4B
1 3 474750000 ms. 1 =2 461.500000 ms
Detta 3 [T1] Deta 3(T1]
00208 0.00 4B
478875000 ms. 470.250000 ms
s T T T s T T T T T T
Center 9025 WHz 100 ms/ Center 902.5 WHz 100 ms/
REW 10 HHz THMPVEN ey ) RBW & WHz TIMRVEW et ooy
VBW 10 MHz 27.95 dBm VB 50 MHz 2450 d8m
05 Ref 405 dBm At 3048 SWT1s 195 625000 ms. 05 REr 405 dBm Att 30 dB SWT1s 299 500000 ms
Offset 20.5 4B Delta 2 [T1] Offset 20.5 4B Deta 2[T1]
f . 0.14d8 02248
= 461.750000 ms. 525.500000 ms
Detta 3T1] Deta 3 [T1]
0.00d8 02248
470.250000 ms. 533.750000 ms
o T T ] s ! T ! ! ! ! [evREAU]
Center 923.3 WHz 100 ms? Center 923.3 WHz 100 ms/
REW 10 HHZ TUMPVEN ey )
VEW 10 MHZ 27.71 dBm
<05 Ref 405 88m Aft 30 dB L 262125000 ms
Offset 20.5 4B Deita 2[T1]
| . 0.1408
= 525 125000 ms
Detta 3[T1]
0.07 4B
534.125000 ms.
595 : : :
Center 523.3 WHz 100 ms/
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3.4

Description of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support units.

The following support units or accessories were used to form a representative test configuration during the

tests.
ID Product Brand Model No. Serial No. FCCID Remarks
A. Laptop Lenovo 20U5S01X00 L14 PF-1ANPYA NA Provided by Lab
B. PoE Adapter Gospower (50545-530-060-P NA NA Supplied by applicant
SE1000
Note: 1. All power cords of the above support units are non-shielded (1.8m).
ID Descriptions Qty. Length (m) Shielding Cores (Qty.) Remarks
(Yes/No)
1. GND Cable 1 3 No 0 Provided by Lab
2. GND Cable 1 3 No 0 Provided by Lab
3. RJ-45 Cable 1 15 No 0 Provided by Lab
4. RJ-45 Cable 1 10 No 0 Provided by Lab
5. AC Cable 1 No 0 Supplied by applicant
6. Antenna Cable 4 Yes 0 Supplied by applicant
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3.4.1 Configuration of System under Test
For AC Power Conducted Emission test
1 1 1 1 I:ﬁ}
Lighting Lighting Lighting Lighting
Protector| |Pratector] |Pratectorf| Protector LoRa
LTE antenna
antenna
LoRa Port| | LTE Port| [LTE Port| |LaRa Porl
Battery
EUT
LAN(R4S) |
i PoE
@) IETE
dantenna LoRa
(2) antenna
i1}
(B)PoE |
Adapter
Under Table
B
— — (4
Remote Site
= (AjLaptop
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For Radiated Emission test

1 1 1 . (6)
Lighting Lighting | | Lighting Lighting
Protector| |Protector] |Pratector— Protecton LoRa
LTE antenna
anienna
LoRa Port| | LTE Port| |LTE Port | |LoRa Port
Battery
EUT
LAN(RJ4S) |
i PoE
LTE
antenna Lofa
{2} () antenna
i1
Under Table
. Remote Site
(B) PoE
Adapter (A)Laptop
{5)

Report No.: RFACXM-WTW-P22040515-7 Page No. 22/ 157 Report Format Version: 6.1.1




[ BUREALU |
VERITAS

3.5 General Description of Applied Standards and References

The EUT is a RF Product. According to the specifications of the manufacturer, it must comply with the
requirements of the following standards and references:

Test standard:
FCC Part 15, Subpart C (15.247)
ANSI C63.10-2013

All test items have been performed and recorded as per the above standards.

References Test Guidance:
KDB 558074 D01 15.247 Meas Guidance v05r02

All test items have been performed as a reference to the above KDB test guidance.
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4 Test Types and Results (Hybrid Mode)

4.1 Radiated Emission and Bandedge Measurement

4.1.1 Limits of Radiated Emission and Bandedge Measurement

Radiated emissions which fall in the restricted bands must comply with the radiated emission limits
specified as below table. Other emissions shall be at least 30dB below the highest level of the desired

power:
Fre(q'\l/ljlir;)cies (mﬁ::?l)dvjirsirr:qg;tr:e 9 Measurement Distance (meters)
0.009 ~ 0.490 2400/F(kHz) 300
0.490 ~ 1.705 24000/F(kHz) 30
1.705 ~ 30.0 30 30
30 ~ 88 100 3
88 ~ 216 150 3
216 ~ 960 200 3
Above 960 500 3
Note:
1. The lower limit shall apply at the transition frequencies.
2. Emission level (dBuV/m) = 20 log Emission level (uV/m).
3. For frequencies above 1000MHz, the field strength limits are based on average detector, however, the

peak field strength of any emission shall not exceed the maximum permitted average limits, specified

above by more than 20dB under any condition of modulation.
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4.1.2 Test Instruments
For Radiated Emission test:

Description & Manufacturer |Model No. Serial No. ggltlgrated Calibrated Until
Spectrum Analyzer

ceysight N9020B MY60112410 2022/3/13 2023/3/12
Software ADT_Radiated Vv8.7.08 [NA NA NA
Boresight Antenna Tower &

Turn Table ME-7802BS MF780208530 NA NA
Max-Full

Test Receiver

KBV OIGHT N9038A MY59050100 2022/6/20 2023/6/19
E;‘jgﬁmp"f'er EMCO001340 980142 2022/6/2 2023/6/1
LOOP ANTENNA EM-6879 264 2022/3/18  |2023/3/17
Electro-Metrics

RF Coaxial Cable

VEBG 5D-FB LOOPCAB-001  [2022/1/6 2023/1/5
RF Coaxial Cable

NEBG 5D-FB LOOPCAB-002  [2022/1/6 2023/1/5
Eﬁafmp"f'er(zo'v"%) EMC330N 980852 202213128 [2023/3/27
Bilog Antenna VULB 9168 9168-0942 2021/1026  |2022/10/25
Schwarzbeck

RF Coaxial Cable

COMMATEPew e 8D 966-6-1 2022/4/25 2023/4/24
RF Coaxial Cable

COMMATE/PEWG 8D 966-6-2 2022/4/25 2023/4/24
RF Coaxial Cable

COMMATE/PEWC 8D 966-6-3 2022/4/25 2023/4/24
Fixed attenuator UNAT-5+ PAD-ATT5-01 2022/1/10 2023/1/9
Mini-Circuits

Horn Antenna

Cohmarrbock BBHA 9120D 9120D-2035 2021/11/14  |2022/11/13
E;‘Za’ﬁmp“f'er EMC12630SE 980385 2021825  |2022/8/24
EI\FA gloax'a' Cable EMC101G-KM-KM-10000 [210708 202111/9  |2022/11/8
FETA gf‘b'e EMC104-SM-SM-1300  [210205 2022/5/10 2023/5/9
ER‘;EIAmp"f'er EMC184045SE 980387 2022/1/10 2023/1/9
Horn Antenna BBHA 9170 BBHA9170519  [2021/11/14  [2022/11/13
Schwarzbeck

RF Cable-Frequency range:

1-40GHz EMC102-KM-KM-1200  |160924 2022/1/10 2023/1/9
EMCI

EII\:/I gloax'a' Cable EMC-KM-KM-4000 200214 2022/3/8 2023/3/7

Note: 1. The test was performed in 966 Chamber No. 6.
2. The calibration interval of the above test instruments is 12 months and the calibrations are traceable
to NML/ROC and NIST/USA.

3. Tested Date: 2022/7/31 ~ 2022/8/2
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For other test items:

Description & Manufacturer Model No. Serial No. Calibrated Date [Calibrated Until
ggesc”um Analyzer FSV40 101516 2022/3/7 2023/3/6
Power Meter

Anritsu ML2495A 1529002 2022/6/22 2023/6/21
Pulse Power Sensor MA2411B 1339443 2022/6/22 2023/6/21
Anritsu

Attenuator

WOKEN MDCS18N-10 MDCS18N-10-01 2022/4/5 2023/4/4
Software ADT_RFTest I\ a NA NA

Software V6.6.5.4

Note: 1. The test was performed in Oven room 2.
2. The calibration interval of the above test instruments is 12 months and the calibrations are traceable

to NML/ROC and NIST/USA.
3. Tested Date: 2022/7/7 ~ 2022/8/12
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4.1.3 Test Procedures
For Radiated emission below 30MHz

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

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

c. Parallel, perpendicular, and ground-parallel orientations of the antenna are set to make the
measurement.

d. For each suspected emission, the EUT was arranged to its worst case and the rotatable table was turned
from O degrees to 360 degrees to find the maximum reading.

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

Note:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 9kHz at frequency
below 30MHz.

For Radiated emission above 30MHz

a. The EUT was placed on the top of a rotating table 0.8 meters (for 30MHz ~ 1GHz) / 1.5 meters (for above
1GHz) above the ground at 3 meter chamber room for test. The table was rotated 360 degrees to
determine the position of the highest radiation.

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

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

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned
to heights from 1 meter to 4 meters and the rotatable table was turned from 0 degrees to 360 degrees to
find the maximum reading.

e. The test-receiver system was set to quasi-peak detect function and specified bandwidth with maximum
hold mode when the test frequency is below 1 GHz.

f.  The test-receiver system was set to peak and average detect function and specified bandwidth with
maximum hold mode when the test frequency is above 1 GHz. If the peak reading value also meets
average limit, measurement with the average detector is unnecessary.

Note:
1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120kHz for
Quasi-peak detection (QP) at frequency below 1GHz.

2. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 3 MHz
for Peak detection (PK) at frequency above 1GHz.

3. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz and the video bandwidth is = 1/T
(Duty cycle < 98%) or 10Hz (Duty cycle = 98%) for Average detection (AV) at frequency above 1GHz.

4. All modes of operation were investigated and the worst-case emissions are reported.

4.1.4 Deviation from Test Standard

No deviation.
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415 Test Setup

For Radiated emission below 30MHz

EUT& 3m ///
| —]

Support Units . |

80cmT

L

Turn Table

e

Ground Plane

Test Receiver

N

i

For Radiated emission 30MHz to 1GHz

Ant. Tower 1-4m

Variable

EUT& - 3m
Support Unjts '

Turn Table

80cm W
L

Ground Plane

Test Receiver
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For Radiated emission above 1GHz

Ant. Tower 1-4m

Variable
EUT& 3m
Support Units | -

Turn Table D L
Absorber

XAMWTAAA e

Ground Plane

150CJ
L

Test Receiver

N [ —

For the actual test configuration, please refer to the attached file (Test Setup Photo).

4.1.6 EUT Operating Conditions

a. Placed the EUT on the testing table.
b. Controlling software (Run Putty.exe paste Lora and Fsk.txt command) has been activated to set the EUT
under transmission condition continuously at specific channel frequency.
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4.1.7
Bandedge Data:

Test Results (Mode 1)

RF Mode

TX LoRa_Hybrid

Channel

CHO : 923.1 MHz

Frequency Range

900MHz ~ 930MHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity & Test Distance : Horizontal at 3 m

Frequency Emission Limit Margin Ant(_anna Table Raw Correction
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *923.10 118.3 QP 1.00 H 336 87.4 30.9
2 928.00 54.9 QP 88.3 -33.4 1.00 H 336 24.0 30.9
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. " *": Fundamental frequency.

Level
(dBuVim)
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40~

20+
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Frequency (MHz)
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RF Mode

TX LoRa_Hybrid

Channel

CHO : 923.1 MHz

Frequency Range

900MHz ~ 930MHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity & Test Distance : Vertical at 3 m

Frequency Emission Limit Margin Antenna Table Raw Correction
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *923.10 129.5 QP 2.23V 161 98.6 30.9
2 928.00 54.8 QP 99.5 -44.7 223V 161 23.9 30.9
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4."*": Fundamental frequency.
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RF Mode

TX LoRa_Hybrid

Channel

CH 23 : 927.7 MHz

Frequency Range

900MHz ~ 930MHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity & Test Distance : Horizontal at 3 m

Frequency Emission Limit Margin Antenna Table Raw Correction
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *927.70 118.5 QP 1.21H 220 87.6 30.9
2 928.00 76.8 QP 88.5 -11.7 1.21H 220 45.9 30.9
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4."*": Fundamental frequency.
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RF Mode

TX LoRa_Hybrid

Channel

CH 23 : 927.7 MHz

Frequency Range

900MHz ~ 930MHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity & Test Distance : Vertical at 3 m

Frequency Emission Limit Margin Antenna Table Raw Correction
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *927.70 129.3 QP 221V 154 98.4 30.9
2 928.00 87.5 QP 99.3 -11.8 221V 154 56.6 30.9
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4."*": Fundamental frequency.
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Above 1GHz Data:

RF Mode TX LoRa_Hybrid Channel CHO :923.1 MHz
: Peak (PK)
Frequency Range 1GHz ~ 10GHz Detector Function
Average (AV)

Antenna Polarity & Test Distance : Horizontal at 3 m

Emission I : Antenna Table Raw Correction
Frequency Limit Margin :
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2769.30 35.2 PK 74.0 -38.8 1.46 H 220 38.0 -2.8
2 2769.30 24.5 AV 54.0 -29.5 1.46 H 220 27.3 -2.8
3 3692.40 34.9 PK 74.0 -39.1 1.08 H 120 36.0 -1.1
4 3692.40 23.8 AV 54.0 -30.2 1.08 H 120 24.9 -1.1
5 4615.50 35.3 PK 74.0 -38.7 1.46 H 162 34.7 0.6
6 4615.50 23.9 AV 54.0 -30.1 1.46 H 162 23.3 0.6
7 7384.80 42.2 PK 74.0 -31.8 1.54 H 194 35.0 7.2
8 7384.80 30.5 AV 54.0 -23.5 1.54 H 194 23.3 7.2
9 8307.90 43.4 PK 74.0 -30.6 1.55H 176 36.0 7.4
10 8307.90 31.1AV 54.0 -22.9 1.55H 176 23.7 7.4
Antenna Polarity & Test Distance : Vertical at 3m
Emission I : Antenna Table Raw Correction
Frequency Limit Margin :
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2769.30 35.3 PK 74.0 -38.7 1.01V 195 38.1 -2.8
2 2769.30 26.9 AV 54.0 -27.1 1.01V 195 29.7 -2.8
3 3692.40 34.7 PK 74.0 -39.3 1.03V 105 35.8 -1.1
4 3692.40 23.5AV 54.0 -30.5 1.03V 105 24.6 -1.1
5 4615.50 35.0 PK 74.0 -39.0 143V 157 34.4 0.6
6 4615.50 23.6 AV 54.0 -30.4 143V 157 23.0 0.6
7 7384.80 45.4 PK 74.0 -28.6 1.67V 214 38.2 7.2
8 7384.80 38.7 AV 54.0 -15.3 1.67V 214 315 7.2
9 8307.90 43.2 PK 74.0 -30.8 1.49V 165 35.8 7.4
10 8307.90 30.8 AV 54.0 -23.2 1.49V 165 23.4 7.4
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit.

Report No.: RFACXM-WTW-P22040515-7 Page No. 34/ 157 Report Format Version: 6.1.1




[ BUREALU |
VERITAS

RF Mode

TX LoRa_Hybrid

Channel

CH 23 : 927.7 MHz

Frequency Range

1GHz ~ 10GHz

Detector Function

Peak (PK)
Average (AV)

Antenna Polarity & Test Distance : Horizontal at 3 m

Emission — . Antenna Table Raw Correction
Frequency Limit Margin .
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2783.10 35.5 PK 74.0 -38.5 1.75H 229 38.2 2.7
2 2783.10 24.3 AV 54.0 -29.7 1.75H 229 27.0 2.7
3 3710.80 34.9 PK 74.0 -39.1 1.06 H 136 35.9 -1.0
4 3710.80 24.0 AV 54.0 -30.0 1.06 H 136 25.0 -1.0
5 4638.50 35.6 PK 74.0 -38.4 1.41H 183 35.0 0.6
6 4638.50 24.0 AV 54.0 -30.0 1.41H 183 23.4 0.6
7 7421.60 42.3 PK 74.0 -31.7 1.54 H 190 35.1 7.2
8 7421.60 30.4 AV 54.0 -23.6 1.54 H 190 23.2 7.2
9 8349.30 43.4 PK 74.0 -30.6 1.66 H 187 36.2 7.2
10 8349.30 31.3AV 54.0 -22.7 1.66 H 187 24.1 7.2
Antenna Polarity & Test Distance : Vertical at 3 m
Emission — . Antenna Table Raw Correction
Frequency Limit Margin .
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2783.10 34.2 PK 74.0 -39.8 151V 243 36.9 2.7
2 2783.10 24.9 AV 54.0 -29.1 151V 243 27.6 2.7
3 3710.80 35.2 PK 74.0 -38.8 1.02V 129 36.2 -1.0
4 3710.80 24.2 AV 54.0 -29.8 1.02V 129 25.2 -1.0
5 4638.50 35.4 PK 74.0 -38.6 1.40V 175 34.8 0.6
6 4638.50 24.2 AV 54.0 -29.8 1.40V 175 23.6 0.6
7 7421.60 46.2 PK 74.0 -27.8 1.36V 215 39.0 7.2
8 7421.60 40.2 AV 54.0 -13.8 1.36 V 215 33.0 7.2
9 8349.30 43.9 PK 74.0 -30.1 159V 166 36.7 7.2
10 8349.30 31.5AV 54.0 -22.5 159V 166 24.3 7.2
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. The other emission levels were very low against the limit.
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Below 1GHz Data:

RF Mode

TX LoRa_Hybrid

Channel CH 23 : 927.7 MHz

Frequency Range

9kHz ~ 1GHz

Detector Function Quasi-Peak (QP)

Antenna Polarity & Test Distance : Horizontal at 3 m

Emission o : Antenna Table Raw Correction
Frequency Limit Margin .
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 67.67 29.3QP 40.0 -10.7 2.50 H 57 43.4 -14.1
2 106.65 24.8 QP 43.5 -18.7 1.50 H 250 40.9 -16.1
3 152.51 22.3QP 43.5 -21.2 1.50 H 360 34.6 -12.3
4 238.52 24.9 QP 46.0 -21.1 2.00 H 125 39.2 -14.3
5 283.62 33.9QP 46.0 -12.1 1.50 H 99 46.2 -12.3
6 601.20 28.4 QP 46.0 -17.6 1.50 H 191 33.0 -4.6
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit of frequency range 30 MHz ~ 1 GHz.

5. The emission levels were very low against the limit of frequency range 9 kHz ~ 30 MHz: the amplitude

of spurious emissions attenuated more than 20 dB below the permissible value to be report.
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RF Mode

TX LoRa_Hybrid

Channel

CH 23 : 927.7 MHz

Frequency Range

9kHz ~ 1GHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity & Test Distance : Vertical at 3 m

Emission o : Antenna Table Raw Correction
Frequency Limit Margin .
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 31.41 31.6 QP 40.0 -8.4 1.00V 195 45.4 -13.8
2 59.95 28.1QP 40.0 -11.9 150V 9 41.1 -13.0
3 92.77 27.0QP 43.5 -16.5 2.00V 99 45.1 -18.1
4 289.05 29.6 QP 46.0 -16.4 1.00V 70 41.9 -12.3
5 476.69 325QP 46.0 -13.5 150V 208 40.2 -7.7
6 748.01 31.2QP 46.0 -14.8 1.00V 200 33.8 -2.6
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit of frequency range 30 MHz ~ 1 GHz.

5. The emission levels were very low against the limit of frequency range 9 kHz ~ 30 MHz: the amplitude
of spurious emissions attenuated more than 20 dB below the permissible value to be report.
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4.1.8
Bandedge Data:

Test Results (Mode 2)

RF Mode

TX LoRa_Hybrid

Channel

CHO : 923.1 MHz

Frequency Range

900MHz ~ 930MHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity & Test Distance : Horizontal at 3 m

Frequency Emission Limit Margin Ant(_anna Table Raw Correction
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *923.10 116.2 QP 1.05 H 345 85.3 30.9
2 928.00 50.0 QP 86.2 -36.2 1.05 H 345 19.1 30.9
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. " *": Fundamental frequency.
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RF Mode

TX LoRa_Hybrid

Channel

CHO : 923.1 MHz

Frequency Range

900MHz ~ 930MHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity & Test Distance : Vertical at 3 m

Frequency Emission Limit Margin Antenna Table Raw Correction
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *923.10 126.6 QP 222V 158 95.7 30.9
2 928.00 53.4 QP 96.6 -43.2 222V 158 225 30.9
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4."*": Fundamental frequency.
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RF Mode

TX LoRa_Hybrid

Channel

CH 23 : 927.7 MHz

Frequency Range

900MHz ~ 930MHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity & Test Distance : Horizontal at 3 m

Frequency Emission Limit Margin Antenna Table Raw Correction
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *927.70 117.4 QP 2.20H 150 86.5 30.9
2 928.00 74.6 QP 87.4 -12.8 2.20H 150 43.7 30.9
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value

4."*": Fundamental frequency.
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RF Mode

TX LoRa_Hybrid

Channel

CH 23 : 927.7 MHz

Frequency Range

900MHz ~ 930MHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity & Test Distance : Vertical at 3 m

Frequency Emission Limit Margin Antenna Table Raw Correction
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *927.70 126.9 QP 222V 158 96.0 30.9
2 928.00 85.1 QP 96.9 -11.8 222V 158 54.2 30.9
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4."*": Fundamental frequency.
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Above 1GHz Data:

RF Mode TX LoRa_Hybrid Channel CHO :923.1 MHz
: Peak (PK)
Frequency Range 1GHz ~ 10GHz Detector Function
Average (AV)

Antenna Polarity & Test Distance : Horizontal at 3 m

Emission I : Antenna Table Raw Correction
Frequency Limit Margin :
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2769.30 35.3 PK 74.0 -38.7 1.61H 239 38.1 -2.8
2 2769.30 24.2 AV 54.0 -29.8 1.61H 239 27.0 -2.8
3 3692.40 35.0 PK 74.0 -39.0 1.22 H 127 36.1 -1.1
4 3692.40 24.2 AV 54.0 -29.8 1.22 H 127 25.3 -1.1
5 4615.50 35.5 PK 74.0 -38.5 1.49 H 158 34.9 0.6
6 4615.50 23.9 AV 54.0 -30.1 1.49H 158 23.3 0.6
7 7384.80 42.0 PK 74.0 -32.0 1.68 H 177 34.8 7.2
8 7384.80 30.6 AV 54.0 -23.4 1.68 H 177 23.4 7.2
9 8307.90 43.2 PK 74.0 -30.8 1.43H 157 35.8 7.4
10 8307.90 30.8 AV 54.0 -23.2 1.43H 157 23.4 7.4
Antenna Polarity & Test Distance : Vertical at 3m
Emission I : Antenna Table Raw Correction
Frequency Limit Margin :
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2769.30 33.7 PK 74.0 -40.3 1.00 V 197 36.5 -2.8
2 2769.30 25.3 AV 54.0 -28.7 1.00 V 197 28.1 -2.8
3 3692.40 35.2 PK 74.0 -38.8 1.26 V 131 36.3 -1.1
4 3692.40 24.2 AV 54.0 -29.8 1.26 V 131 25.3 -1.1
5 4615.50 35.1 PK 74.0 -38.9 152V 160 345 0.6
6 4615.50 23.6 AV 54.0 -30.4 152V 160 23.0 0.6
7 7384.80 44.2 PK 74.0 -29.8 3.98V 213 37.0 7.2
8 7384.80 37.5AV 54.0 -16.5 3.98V 213 30.3 7.2
9 8307.90 43.3 PK 74.0 -30.7 172V 228 35.9 7.4
10 8307.90 32.5AV 54.0 -21.5 172V 228 25.1 7.4
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit.
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RF Mode

TX LoRa_Hybrid

Channel

CH 23 : 927.7 MHz

Frequency Range

1GHz ~ 10GHz

Detector Function

Peak (PK)
Average (AV)

Antenna Polarity & Test Distance : Horizontal at 3 m

Emission — . Antenna Table Raw Correction
Frequency Limit Margin .
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2783.10 35.1 PK 74.0 -38.9 1.80 H 211 37.8 2.7
2 2783.10 24.5 AV 54.0 -29.5 1.80 H 211 27.2 2.7
3 3710.80 35.2 PK 74.0 -38.8 1.15H 118 36.2 -1.0
4 3710.80 24.4 AV 54.0 -29.6 1.15H 118 25.4 -1.0
5 4638.50 35.4 PK 74.0 -38.6 152 H 183 34.8 0.6
6 4638.50 24.1 AV 54.0 -29.9 152 H 183 23.5 0.6
7 7421.60 41.9 PK 74.0 -32.1 1.42H 192 34.7 7.2
8 7421.60 30.6 AV 54.0 -23.4 1.42H 192 23.4 7.2
9 8349.30 43.8 PK 74.0 -30.2 1.43H 177 36.6 7.2
10 8349.30 30.9 AV 54.0 -23.1 1.43H 177 23.7 7.2
Antenna Polarity & Test Distance : Vertical at 3 m
Emission — . Antenna Table Raw Correction
Frequency Limit Margin .
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2783.10 33.6 PK 74.0 -40.4 1.02V 191 36.3 2.7
2 2783.10 24.9 AV 54.0 -29.1 1.02V 191 27.6 2.7
3 3710.80 35.0 PK 74.0 -39.0 1.22V 143 36.0 -1.0
4 3710.80 24.3 AV 54.0 -29.7 1.22V 143 25.3 -1.0
5 4638.50 35.6 PK 74.0 -38.4 152V 168 35.0 0.6
6 4638.50 24.2 AV 54.0 -29.8 1.52V 168 23.6 0.6
7 7421.60 45.4 PK 74.0 -28.6 3.92V 214 38.2 7.2
8 7421.60 39.3AV 54.0 -14.7 3.92V 214 32.1 7.2
9 8349.30 45.8 PK 74.0 -28.2 2.78V 150 38.6 7.2
10 8349.30 36.6 AV 54.0 -17.4 2.78V 150 29.4 7.2
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. The other emission levels were very low against the limit.
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Below 1GHz Data:

RF Mode

TX LoRa_Hybrid

Channel

CH 23 : 927.7 MHz

Frequency Range

9kHz ~ 1GHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity & Test Distance : Horizontal at 3 m

Emission o : Antenna Table Raw Correction
Frequency Limit Margin .
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 65.50 29.1QP 40.0 -10.9 1.00 H 58 42.9 -13.8
2 105.02 22.6 QP 43.5 -20.9 1.50 H 260 38.8 -16.2
3 149.29 25.0 QP 43.5 -18.5 1.50 H 359 37.3 -12.3
4 238.79 26.0 QP 46.0 -20.0 2.00 H 131 40.3 -14.3
5 290.48 34.1QP 46.0 -11.9 1.50 H 106 46.4 -12.3
6 601.39 28.2 QP 46.0 -17.8 1.50 H 175 32.8 -4.6
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. The other emission levels were very low against the limit of frequency range 30 MHz ~ 1 GHz.

5. The emission levels were very low against the limit of frequency range 9 kHz ~ 30 MHz: the amplitude

of spurious emissions attenuated more than 20 dB below the permissible value to be report.
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RF Mode

TX LoRa_Hybrid

Channel

CH 23 : 927.7 MHz

Frequency Range

9kHz ~ 1GHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity & Test Distance : Vertical at 3 m

Emission o : Antenna Table Raw Correction
Frequency Limit Margin .
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 33.99 31.5QP 40.0 -8.5 1.50 V 194 45.0 -13.5
2 66.34 28.1QP 40.0 -11.9 150V 11 42.0 -13.9
3 90.81 26.7 QP 43.5 -16.8 2.00V 93 45.0 -18.3
4 281.93 29.1QP 46.0 -16.9 1.00V 59 415 -12.4
5 483.85 32.1QP 46.0 -13.9 150V 201 39.8 -7.7
6 754.61 28.1 QP 46.0 -17.9 1.00V 203 30.6 -2.5
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit of frequency range 30 MHz ~ 1 GHz.

5. The emission levels were very low against the limit of frequency range 9 kHz ~ 30 MHz: the amplitude
of spurious emissions attenuated more than 20 dB below the permissible value to be report.
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4.2 Conducted Emission Measurement

4.2.1 Limits of Conducted Emission Measurement
Conducted Limit (dBuV)
Frequency (MHz) -
Quasi-peak Average
0.15-05 66 - 56 56 - 46
0.50-5.0 56 46
5.0-30.0 60 50

Note: 1. The lower limit shall apply at the transition frequencies.
2. The limit decreases in line with the logarithm of the frequency in the range of 0.15 to 0.50MHz.

4.2.2 Test Instruments

Description & Manufacturer|Model No. Serial No. Calibrated Date |Calibrated Until
SEET RECEIVER ESCS 30 847124/029 2021/10/13 2022/10/12
E';g' ESH3-75 848773/004 2021/10/29 2022/10/28
ﬁ&"hms Terminator 50 3 2021/10/27 2022/10/26

RF Coaxial Cable 5D-FB COCCAB-001  |2021/9/25 2022/9/24
JYEBO

g%ed attenuator STI02-2200-10 005 2021/8/27 2022/8/26
Software

- BVADT Cond_V7.3.7.4|NA NA NA

Note: 1. The test was performed in Conduction 1.
2. The calibration interval of the above test instruments is 12 months and the calibrations are traceable
to NML/ROC and NIST/USA.

3. Tested Date: 2022/8/6
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4.2.3
a.

Test Procedures

The EUT was placed 0.4 meters from the conducting wall of the shielded room with EUT being
connected to the power mains through a line impedance stabilization network (LISN). Other support
units were connected to the power mains through another LISN. The two LISNs provide 50 ohm/ 50uH
of coupling impedance for the measuring instrument.

Both lines of the power mains connected to the EUT were checked for maximum conducted
interference.

The frequency range from 150kHz to 30MHz was searched. Emission levels under (Limit - 20dB) was
not recorded.

Note: The resolution bandwidth and video bandwidth of test receiver is 9kHz for quasi-peak detection (QP)

and average detection (AV) at frequency 0.15MHz-30MHz.

4.2.4 Deviation from Test Standard
No deviation.
425 Test Setup

L1

Vertical Ground
/ Reference Plane /Test Receiver
g —

O O o o
© 0 © O

40cm

EUT o]
|

80cm
|LISNh
il Ll |

IN

\ Horizontal Ground

Reference Plane

IH

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

For the actual test configuration, please refer to the attached file (Test Setup Photo).

4.2.6

EUT Operating Condition

Same as 4.1.6.

Report No.: RFACXM-WTW-P22040515-7 Page No. 47/ 157 Report Format Version: 6.1.1




4.2.7 Test Results (Mode 1)

RF Mode TX LoRa_Hybrid Channel CH 23 : 927.7 MHz
Frequency Range |150kHz ~ 30MHz ggts?)ﬁtuotiroiuncuon * Quasi-Peak (QP) / Average
Bandwidth (AV), SkHz
Phase Of Power : Line (L)
Frequency |Correction| Reading Value | Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.17344 10.05 33.39 | 23.17 | 43.44 | 33.22 | 64.79 | 54.79 | -21.35 | -21.57
2 0.40000 10.07 39.66 | 32.26 | 49.73 | 42.33 | 57.85 | 47.85 | -8.12 -5.52
3 0.61484 10.08 28.88 | 22.72 | 38.96 | 32.80 | 56.00 | 46.00 | -17.04 | -13.20
4 0.82969 10.10 27.71 | 2223 | 37.81 | 32.33 | 56.00 | 46.00 | -18.19 | -13.67
5 1.03516 10.11 30.97 | 25.73 | 41.08 | 35.84 | 56.00 | 46.00 | -14.92 | -10.16
6 3.85938 10.25 28.77 | 22.17 | 39.02 | 3242 | 56.00 | 46.00 | -16.98 | -13.58
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value

dBuv
110 —

PK Trace e
100 — QP Limit e
CAV Limit |

x:2F  WValue

1 1 1
015 1.00 10,00 20,00
MHz
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RF Mode TX LoRa_Hybrid Channel CH 23 : 927.7 MHz

Detector Function & Quasi-Peak (QP) / Average

Frequency Range |150kHz ~ 30MHz Resolution
Haeney ans Bandwidth (AV), 9kHz
Phase Of Power : Neutral (N)
Frequency |Correction| Reading Value | Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.16562 10.02 33.13 | 22.31 | 43.15 | 32.33 | 65.18 | 55.18 | -22.03 | -22.85
2 0.40000 10.04 38.58 | 31.22 | 48.62 | 41.26 | 57.85 | 47.85 | -9.23 -6.59
3 0.61094 10.05 26.99 | 20.85 | 37.04 | 30.90 | 56.00 | 46.00 | -18.96 | -15.10
4 0.86094 10.07 26.82 | 21.48 | 36.89 | 31.55 | 56.00 | 46.00 | -19.11 | -14.45
5 1.01953 10.08 29.09 | 23.91 | 39.17 | 33.99 | 56.00 | 46.00 | -16.83 | -12.01
6 4.00781 10.21 26.03 | 19.67 | 36.24 | 29.88 | 56.00 | 46.00 | -19.76 | -16.12
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value

dBuv
110 —

PK Trace e
100 — QP Limit e
CAV Limit |

x:2F  WValue

Report No.: RFACXM-WTW-P22040515-7 Page No. 49/ 157 Report Format Version: 6.1.1




4.2.8 Test Results (Mode 2)

RF Mode TX LoRa_Hybrid Channel CH 23 : 927.7 MHz
Frequency Range |150kHz ~ 30MHz ggts?)ﬁtuotiroiuncuon * Quasi-Peak (QP) / Average
Bandwidth (AV), SkHz
Phase Of Power : Line (L)
Frequency |Correction| Reading Value | Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.16953 10.05 33.69 | 23.95 | 43.74 | 34.00 | 64.98 | 54.98 | -21.24 | -20.98
2 0.40000 10.07 3955 | 32.16 | 49.62 | 42.23 | 57.85 | 47.85 | -8.23 -5.62
3 0.61094 10.08 27.85 | 21.73 | 37.93 | 31.81 | 56.00 | 46.00 | -18.07 | -14.19
4 0.86094 10.10 28.43 | 2291 | 38,53 | 33.01 | 56.00 | 46.00 | -17.47 | -12.99
5 3.55859 10.24 28.31 | 21.63 | 38,55 | 31.87 | 56.00 | 46.00 | -17.45 | -14.13
6 4.69141 10.30 27.75 | 18.84 | 38.05 | 29.14 | 56.00 | 46.00 | -17.95 | -16.86
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value

dBuv
110 —

PK Trace e
100 — QP Limit e
CAV Limit |

x:2F  WValue

1 1 1
015 1.00 10,00 20,00
MHz
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RF Mode TX LoRa_Hybrid Channel CH 23 : 927.7 MHz

Detector Function & Quasi-Peak (QP) / Average

Frequency Range |150kHz ~ 30MHz Resolution
Haeney ans Bandwidth (AV), 9kHz
Phase Of Power : Neutral (N)
Frequency |Correction| Reading Value | Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.16172 10.02 31.72 | 18.36 | 41.74 | 28.38 | 65.38 | 55.38 | -23.64 | -27.00
2 0.40781 10.04 37.95 | 30.63 | 47.99 | 40.67 | 57.69 | 47.69 | -9.70 -7.02
3 0.63438 10.05 2752 | 21.12 | 37.57 | 31.17 | 56.00 | 46.00 | -18.43 | -14.83
4 0.85703 10.07 27.01 | 2157 | 37.08 | 31.64 | 56.00 | 46.00 | -18.92 | -14.36
5 1.01172 10.08 28.42 | 22.82 | 38,50 | 32.90 | 56.00 | 46.00 | -17.50 | -13.10
6 4.12500 10.22 26.16 | 19.85 | 36.38 | 30.07 | 56.00 | 46.00 | -19.62 | -15.93
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value

dBuv
110 —

PK Trace e
100 — QP Limit e
CAV Limit |

x:2F  WValue
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4.3 Number of Hopping Frequency Used

4.3.1 Limits of Hopping Frequency Used Measurement

There is no minimum number of hopping channels associated with this type of hybrid system.

4.3.2 Test Setup

Spectrum
EUT Attenuator | Analyzer

4.3.3 Test Instruments

Refer to section 4.1.2 to get information of above instrument.

4.3.4 Test Procedure

a. Check the calibration of the measuring instrument (SA) using either an internal calibrator or a known
signal from an external generator.

b. Turn on the EUT and connect its antenna terminal to measurement via a low loss cable. Then set it to
any one measured frequency within its operating range and make sure the instrument is operated in its
linear range.

c. Set the SA on MaxHold Mode, and then keep the EUT in hopping mode. Record all the signals from
each channel until each one has been recorded.

d. Setthe SA on View mode and then plot the result on SA screen.

e. Repeat above procedures until all frequencies measured were complete.

4.3.5 Deviation from Test Standard

No deviation.
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4.3.6 Test Results (Mode 1)
There are 8 hopping frequencies in the hybrid mode of each group.
Group 1 Group 2
W TV i T OV e
105 REM405 0Bm Att 30 4B SWT16ms §2310MHz | g5, REFS050BM Att 3008 SWT 1.6 ms 92 70 WHz
Fre— Marker 2 [T1] s Offset 205 d8 Marker 2 e g

T EIEIRI ST
IR IV TR
A S VA T ]

= ¥ o

T T T T T h T T T T T T T T
Center 923.8 MHz 160 kHz/ Span 1.6 WHz Center 925.4 MHz 160 kHz/ Span 1.6 WHz

Group 3

REW 10 kHz [T1] WP VEW Varker 1 1]

VBW 30 kHz 20.00 dBm
405 Ref 40.5 dBm Att 30 dB SWT 16ms 926.30 MHz
Offset 20.5 dB Marker 2 [T1]
2043d8m
927.70 MHz
1 2
+ P

T T T T T T
Center 927 MHz 160 kHz/ Span 16 WHz

Report No.: RFACXM-WTW-P22040515-7 Page No. 53/ 157 Report Format Version: 6.1.1




N7
e (‘9
) 2
S >
TE5e

4.3.7 Test Results (Mode 2)
There are 8 hopping frequencies in the hybrid mode of each group.
Group 1 Group 2
RB‘-‘:I 10 kHz. [T1] MP VIEW Marker 1 [T1] RB‘«':/ 10 kHz. [T MP VEW Marker 1 [T1]
St 16353 ms Zssden St 15355 v Zsedn

p—
|
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\HJ FIRY
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Marker 2 [T1]

25.16 dBi
924.50 MHz

-
|
|

TN Y
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T

[
I
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— [
L
\
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NI
U

w1

V‘I

Warker 2 [T1]

24,96 dB
926.10 WHz

25.54 dBi
927.70 MHz

[
||

s T A Y T S I
VIRV
VAR RV

M
[
\

uy"w —

T
Span 16 WHz

T ot T [EuREAy]
Span 16 WHz Kzt Span 1.6 Wz
RBW 10 kHz [T1] MP VEW Marker 1 [T1]
VB 30 kHz 25,02 dB
40 SWT 15.333 ms. 926.30 MHz
Marker 2 [T1]
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4.4 Dwell Time on Each Channel

4.4.1 Limits of Dwell Time on Each Channel Measurement

A hybrid system must comply with a 0.4 second/channel maximum dwell time when the hopping function is
turned on.

442 Test Setup

Spectrum
EUT Attenuator | Analyzer

4.4.3 Test Instruments

Refer to section 4.1.2 to get information of above instrument.

4.4.4 Test Procedures

a. Check the calibration of the measuring instrument (SA) using either an internal calibrator or a known
signal from an external generator.

b. Turn on the EUT and connect its antenna terminal to measurement via a low loss cable. Then set it to
any one measured frequency within its operating range and make sure the instrument is operated in its
linear range.

c. Adjust the center frequency of SA on any frequency be measured and set SA to zero span mode. And
then, set RBW and VBW of spectrum analyzer to proper value.

d. Measure the time duration of one transmission on the measured frequency. And then plot the result with
time difference of this time duration.

e. Repeat above procedures until all different time-slot modes have been completed.

4.45 Deviation from Test Standard

No deviation.
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4.4.6

Test Results (Mode 1)

Number of

Length of

o N e Result Limit
Group | transmission in 3.2 |transmission time Test Result
— (msec) (msec)
sec (8Hopping*0.4) (msec)
1 1 times 394.203 394.203 400 Pass
2 1 times 395.653 395.653 400 Pass
3 1 times 397.101 397.101 400 Pass
Group 1
REW/ 100 kHz [T1] MP CLRWR REW 100 Kz MNPVEW o iion
VBW 300 kHz VB 300 kHz _53.46 08
205 Rl 308 dAm Att 208 SWT3zs 205 Ref 305 dBm At 208 SWTis 257101000 ms.
" offsptzeses "1 ofisetzosas Defla 2 T1]
078d8
394.203000 ms
1
frotermorey e
El
frspinge by
885 [ T T 585 [ [ [ T T
Center 923.1 Mz 320 ms/ Center 823.1 NHz 100 ms/
Group 2
REW/ 100 kHz [T1]MP CLRWR RBW 100 Kz TNPVEW oo
VBW 300 kHz VB 300 kHz ' c2.47 a8
ap.5. RE10S 3B Att 2048 SWT32s 205, ReF 305 dBm At 2048 SWT1is 267101000 me.
T o = | ofsetzos a8 Detta 2 1]
TM e
395.653000 ms
4
L
El
M gy 4 Jorrrnk 4
| RN N
i e o 2 [ pgport e
68.5-] . ; 8 685 . . . ; ;
Center 924.7 MHz 320 ms/ Center 924.7 MHz 100 ms/
Group 3
REW/ 100 kHz [T1] MP CLRWR REW 100 Kz MNPVEW o iion
VBW 300 kHz VB 300 kHz 832748
305, Re1 305 dBm Att 2048 SWT32s 25 Ref 05 dBm Att 2048 SWT1s 294203000 ms
Offset 20.5 dB Offset 20 5 dB Defta 2 [T1]
20648
2 357.101000 ms
1
i
K
At
| T ’
e = K = ] g T e
95 T T T mhzu 98 T T T T T T [eureau]
Center 927.7 Mz 320 ms/ Center 827.7 NHz 100 ms
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447

Test Results (Mode 2)

Group

Number of
transmission in 3.2
sec (8Hopping*0.4)

Length of
transmission time
(msec)

Result
(msec)

Limit
(msec)

Test Result

REW 100 kHz [T1] MP CLRWR REW 100 kiz IMEVEW e (o)
VB 300 kHz VBW 300 khz 50,54 dBm
3.5 RE1305 dBm Aft 20 dB SWT32s 30,5 RE130.5 dBm Alt 20 d8 SWT1s 322.000000 ms
Offset20.5d8 Offset 20.5 dB Defta 2[T1]
0.16 8
398.000000 ms
1 1
-1
| [ \ jm |
-AJ Lm iy PRI J
G
i ! ! ovreav] e ! ! ! ! ! ! v reay]
Center 923 1 MKz 320 ms/ Center 923 1 MHz 100 ms/
RBW 100 kHz [T1] MP CLRWR RBW 100 kiz TOMPVEW et
VBW300 kHz VBW 300 kHz _50.68 dBm
30.5., 281205 9Bm Att 20 4B SWT32s 30,5 e 305 dBm Aft 2048 SWTis 4.000000 ms
) Offset 20.5 68 ’ Offset 205 4B Detta 2 [T1]
e 0.66 4B
396.000000 ms
f
=
[intaiaianrant
| |
M W TR PTRPY PR TR T TR TY FYFY
A tnbpanti g L
‘ LL .| i M\J T ANy
o e
68.5-] ; T YT 695 T T T T T T
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4.5 Channel Bandwidth

4.5.1 Limits of Channel Bandwidth Measurement

For frequency hopping system operating in the 902-928MHz, If the 20dB bandwidth of hopping channel is
greater than 25kHz.

45.2 Test Setup

EUT Spectrum
Attenuator | Analyzer

45.3 Test Instruments

Refer to section 4.1.2 to get information of above instrument.

45.4 Test Procedure

a. Check the calibration of the measuring instrument using either an internal calibrator or a known signal
from an external generator.

b. Turn on the EUT and connect it to measurement instrument. Then set it to any one convenient frequency
within its operating range. Set a reference level on the measuring instrument equal to the highest peak
value.

c. Measure the frequency difference of two frequencies that were attenuated 20dB from the reference level.
Record the frequency difference as the emission bandwidth.

d. Repeat above procedures until all frequencies measured were complete.

4.5.5 Deviation from Test Standard

No deviation.

456 EUT Operating Condition

The software provided by client enabled the EUT to transmit and receive data at lowest and highest channel
frequencies individually.
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4.5.7

Test Results (Mode 1)

Channel Frequency (MHz) 20dB Bandwidth (MHz) >= 25kHz
0 923.1 0.2 Yes
23 927.7 0.2 Yes
Spectrum Plot of Min. Value
CHO
RBW/ 30 kHz MMPHAXH et )
WEW 100 kHz ) _0.95 dBm
40 5 e 405 dBm Aft 40 dB SWT 1 ms 923.00 MHz
| oOffset20.5d8 Detta 2 [T1]
0.00 dB
20 200.00 kHz
20-—Pta-fne
) Pl 0 _“':I“ / -Ru
10 /\/ \\\\\
- \Mﬂ M
-30
-40
-EQ
F Fp
55 5-

I
Center 523.1 MHz

50 kHz/ Span 500 kHz
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45.8 Test Results (Mode 2)
Channel Frequency (MHz) 20dB Bandwidth (MHz) >= 25kHz
0 923.1 0.2 Yes
23 927.7 0.2 Yes
Spectrum Plot of Min. Value
CHO
RBW/ 30 kHz MMPHAXH et )
WEW 100 kHz ' 0.26 dBm
40 5 e 405 dBm Aft 40 dB SWT 1 ms 923.00 MHz
' Offset 20.5 dB Detta 2 [T1]
0.00 dB
20 200.00 kHz
20 0120 26 dBm
. / \\
0 D036 dBm f{/ \.
-10 \
A S
-30
-40
-EQ
Fp
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I
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I
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4.6 Hopping Channel Separation

4.6.1 Limits of Hopping Channel Separation Measurement

At least 25kHz or 20dB hopping channel bandwidth (whichever is greater).

4.6.2 Test Setup

EUT

Spectrum

4.6.3 Test Instruments

Attenuator | Analyzer

Refer to section 4.1.2 to get information of above instrument.

46.4 Test Procedure

Measurement Procedure REF

a. Check the calibration of the measuring instrument using either an internal calibrator or a known signal from

an external generator.

b. Turn on the EUT and connect it to measurement instrument. Then set it to any one convenient frequency

within its operating range.

c. By using the MaxHold function record the separation of two adjacent channels.

d. Measure the frequency difference of these two adjacent channels by SA MARK function. And then plot the

result on SA screen.

e. Repeat above procedures until all frequencies measured were complete.

4.6.5 Deviation from Test Standard

No deviation.
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4.6.6 Test Results (Mode 1)
Adjacent Channel | 20dB Bandwidth | Minimum Limit .
Channel Frequency (MHz) Separation (MHz) (MH2) (MH2) Pass / Fail
0 923.1 0.204 0.2 0.2 Pass
23 927.7 0.203 0.2 0.2 Pass
Note: The minimum limit is 20dB bandwidth.
Spectrum Plot of Worst Value
CHO
REW 30 kHz [T1] MP VIEW Warker 1 [T1]
VBW 300 kHz [T2] MP VIEW ' 20,97 dBm
40 5. REF40.5 dBm Att 30 dB SWT 1 ms 923.13 MHz
- Offset 20.5 dB Detta 2 [T2]
0.27 dB
0 204.00 kHz
1 2
20 - +

10 /
0

T N LY. =
-40
-50
-59.5- IBEB..
I I I I I I I I [BUREAU |
Center 923.22 MHz 50 kHz/ Span 500 kHz
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4.6.7 Test Results (Mode 2)

Adjacent Channel | 20dB Bandwidth | Minimum Limit .
Channel Frequency (MHz) Separation (MHz) (MH2) (MH2) Pass / Fail
0 923.1 0.204 0.2 0.2 Pass
23 927.7 0.205 0.2 0.2 Pass
Note: The minimum limit is 20dB bandwidth.
Spectrum Plot of Worst Value
CH 23
REW 30 kHz [T1] MP VIEW Warker 1[72]
VBW 300 kHz [T2] MP VIEW ' 24 96 dBm
40 5. REF40.5 dBm Att 30 dB SWT 1 ms 927 48 MHz
- Offset 20.5 dB Delta 2 [T1]
0.04 dB
30 ! 2 205.00 kHz

. S
20

1: / \

-30
-40
-50
-59.5- IBEB..
I | [ | | | I I
Center 927.57 MHz 50 kHz/ Span 500 kHz
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4.7 Maximum Output Power

4.7.1

Limits of Maximum Output Power Measurement

For hybrid system using in the 902-928 MHz bands: 1 Watt (30dBm)

4.7.2 Test Setup

EUT

Attenuator |

4.7.3 Test Instruments

Power Sensor

Power Meter

Refer to section 4.1.2 to get information of above instrument.

47.4 Test Procedure

Average power sensor was used to perform output power measurement, trigger and gating function of wide
band power meter is enabled to measure max output power of TX on burst. Duty factor is not added to

measured value.

4.7.5

No deviation.

4.7.6

Deviation from Test Standard

EUT Operating Condition

The software provided by client enabled the EUT to transmit and receive data at lowest and highest channel

frequencies individually.

4.7.7 Test Results (Mode 1)

Chan. Freq. Average Power | Average Power - .
Chan. (MH2) (mW) (dBm) Limit (dBm) Pass / Fail

0 923.1 96.383 19.84 30 Pass

23 927.7 119.399 20.77 30 Pass

4.7.8 Test Results (Mode 2)

Chan. Freq. Average Power | Average Power I .
Chan. (MH2) (MW) (dBm) Limit (dBm) Pass / Fail

0 923.1 136.458 21.35 30 Pass

23 927.7 130.317 21.15 30 Pass
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4.8 Power Spectral Density Measurement

4.8.1 Limits of Power Spectral Density Measurement
The Maximum of Power Spectral Density Measurement is 8dBm in any 3 kHz.

A hybrid system must comply with the power density standard of 8 dBm in any 3 kHz band when the
frequency hopping function is turned off

4.8.2 Test Setup

EUT Spectrum
Attenuator | Analyzer

4.8.3 Test Instruments

Refer to section 4.1.2 to get information of above instrument.

4.8.4 Test Procedure

Set analyzer center frequency to DTS channel center frequency.

Set the span to 1.5 times the DTS bandwidth.

Set the RBW to: 3 kHz < RBW < 100 kHz.

Set the VBW 2 3 x RBW.

Detector = peak.

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

Use the peak marker function to determine the maximum amplitude level within the RBW.

Se@ -0 a0 oo

4.8.5 Deviation from Test Standard

No deviation.

4.8.6 EUT Operating Condition

Same as Iltem 4.7.6.
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4.8.7 Test Results (Mode 1)
PSD Limit
Chan. Chan. Freq. (MHz) PSD (dBm/3kHz) (dBm/3kHz) Test Result
0 923.1 7.47 8.00 Pass
23 927.7 7.86 8.00 Pass
Spectrum Plot of Worst Value
CH 23
RBW 3 kHz [T1] RW VIEW Marker 1 [T1]
VBW 10 kHz ) 7 86 dBm
20,5 Rl 20.5 dBm Att 30 dB SWT 50 ms 927 64 MHz
- Offset 20.5 dB
1
10
| \
J X
-30 MJ R
-40 M’" %
-50
&0 AvglHold 500
-79.5- IEEE.
I 1 1 I I I I
Center 8277 MHz 40 kHz/ Span 400 kHz
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4.8.8 Test Results (Mode 2)
PSD Limit
Chan. Chan. Freq. (MHz) PSD (dBm/3kHz) (dBm/3kHz) Test Result
0 923.1 6.58 8.00 Pass
23 927.7 7.57 8.00 Pass
Spectrum Plot of Worst Value
CH 23
RBW/ 3 kHz [T1] RM VIEW Marker 1 [T1]
VBW 10 kHz ) 7 57 dBm
20,5 REf20.5 dBm Att 30 dB SWT 50 ms 927 64 MHz
- Offset 20.5 dB
1
10
| / \
/ \
J <
-30

-40 M

AvglHold 500

79.5-

|
Center 5277 MHz

[ [ [ [ [ [ [
38 kHz/

Span 390 kHz
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4.9 Conducted Out of Band Emission Measurement

4.9.1 Limits of Conducted Out of Band Emission Measurement

Below 30dB of the highest emission level of operating band (in 100kHz Resolution Bandwidth).

4.9.2 Test Instruments

Refer to section 4.1.2 to get information of above instrument.

49.3 Test Procedure

The transmitter output was connected to the spectrum analyzer via a low lose cable. Set both RBW and VBW
of spectrum analyzer to 100 kHz and 300 kHz with suitable frequency span including 100 MHz bandwidth
from band edge. The band edges was measured and recorded.

4.9.4 Deviation from Test Standard

No deviation.

495 EUT Operating Condition

The software provided by client enabled the EUT to transmit and receive data at lowest and highest channel
frequencies individually.

49.6 Test Results (Mode 1)

The spectrum plots are attached on the following images. D1 line indicates the highest level, D2 line indicates
the 30dB offset below D1. It shows compliance with the requirement.
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4.9.7 Test Results (Mode 2)

The spectrum plots are attached on the following images. D1 line indicates the highest level, D2 line indicates
the 30dB offset below D1. It shows compliance with the requirement.
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5 Test Types and Results (DTS Mode)

5.1 Radiated Emission and Bandedge Measurement

5.1.1 Limits of Radiated Emission and Bandedge Measurement

Radiated emissions which fall in the restricted bands must comply with the radiated emission limits

specified as below table. Other emissions shall be at least 30dB below the highest level of the desired
power:

Fre(ql\;lj l(_a'r;):ies (mi?l)dvjis:gtl 9 Measurement Distance (meters)
0.009 ~ 0.490 2400/F(kHz) 300
0.490 ~ 1.705 24000/F(kHz) 30
1.705 ~ 30.0 30 30
30~88 100 3
88 ~ 216 150 3
216 ~ 960 200 3
Above 960 500 3

Note:
1. The lower limit shall apply at the transition frequencies.
2. Emission level (dBuV/m) = 20 log Emission level (uv/m).

3. For frequencies above 1000MHz, the field strength limits are based on average detector, however, the
peak field strength of any emission shall not exceed the maximum permitted average limits, specified
above by more than 20dB under any condition of modulation.

5.1.2 Test Instruments

Refer to section 4.1.2 to get information of above instrument.
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5.1.3 Test Procedures

For Radiated emission below 30MHz

a.

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

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

Parallel, perpendicular, and ground-parallel orientations of the antenna are set to make the
measurement.

For each suspected emission, the EUT was arranged to its worst case and the rotatable table was turned
from O degrees to 360 degrees to find the maximum reading.

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

Note:

1.

The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 9kHz at frequency
below 30MHz.

For Radiated emission above 30MHz

a.

The EUT was placed on the top of a rotating table 0.8 meters (for 30MHz ~ 1GHz) / 1.5 meters (for above
1GHz) above the ground at 3 meter chamber room for test. The table was rotated 360 degrees to
determine the position of the highest radiation.

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

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

For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned
to heights from 1 meter to 4 meters and the rotatable table was turned from 0 degrees to 360 degrees to
find the maximum reading.

The test-receiver system was set to quasi-peak detect function and specified bandwidth with maximum
hold mode when the test frequency is below 1 GHz.

The test-receiver system was set to peak and average detects function and specified bandwidth with
maximum hold mode when the test frequency is above 1 GHz. If the peak reading value also meets
average limit, measurement with the average detector is unnecessary.

Note:

1.

The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120kHz for
Quasi-peak detection (QP) at frequency below 1GHz.

The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 3 MHz
for Peak detection (PK) at frequency above 1GHz.

The resolution bandwidth of test receiver/spectrum analyzer is 1IMHz and the video bandwidth is = 1/T
(Duty cycle < 98%) or 10Hz (Duty cycle = 98%) for Average detection (AV) at frequency above 1GHz.

. All modes of operation were investigated and the worst-case emissions are reported.
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5.1.4 Deviation from Test Standard

No deviation.

5.1.5 Test Setup

For Radiated emission below 30MHz

EUT& 3m ///
| —]

Support Units . |

80cmT

L

Turn Table

e

Ground Plane

Test Receiver

=]

i

For Radiated emission 30MHz to 1GHz

Ant. Tower 1-4m

Variable

EUT& - 3m
Support Unjts

Turn Table

80cm W
L

Ground Plane

Test Receiver
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For Radiated emission above 1GHz

Ant. Tower 1-4m
Variable

EUT& 3m \
Support Units | =
Turn Table D L
Absorber

fAN\NﬁT/\/\/\ ol

Ground Plane

150CJ
L

Test Receiver

N [ —

For the actual test configuration, please refer to the attached file (Test Setup Photo).

5.1.6 EUT Operating Conditions

a. Placed the EUT on the testing table.
b. Controlling software (Run Putty.exe paste Lora and Fsk.txt command) has been activated to set the EUT
under transmission condition continuously at specific channel frequency.
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5.1.7
Bandedge Data:

Test Results (Mode 1)

RF Mode

TX LoRa_DTS

Channel

CHO0 : 902.5 MHz

Frequency Range

900MHz ~ 930MHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity & Test Distance : Horizontal at 3 m

Frequency Emission Limit Margin Antgnna Table Raw Correction
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 902.00 79.2 QP 89.6 -10.4 1.40 H 134 48.9 30.3
2 *902.50 119.6 QP 1.40 H 134 89.3 30.3
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. “* *: Fundamental frequency.

Level
(dBuVim)

140

120

100

80—

60—

40~

20+

0-

1 1 1 1 1 1 1 1 1 1 | | | | |
500 902 S04 906 908 910 912 514 916 918 520 922 524 926 528 930

Frequency (MHz)
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RF Mode

TX LoRa_DTS

Channel

CH O : 902.5 MHz

Frequency Range

900MHz ~ 930MHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity & Test Distance : Vertical at 3 m

Frequency Emission Limit Margin Antenna Table Raw Correction
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 902.00 90.2 QP 100.7 -10.5 1.00 vV 146 59.9 30.3
2 *902.50 130.7 QP 1.00V 146 100.4 30.3
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. “* “ Fundamental frequency.

Level
(dBuVim)

140

120

100

&0

&0

40

20

0-

Frequency (MHz)

I I I I 1 1 1 1 1 | | | | | |
900 502 904 906 908 910 912 914 916 918 920 S22 924 926 928 930
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RF Mode

TX LoRa_DTS

Channel

CH 15 : 914.5 MHz

Frequency Range

900MHz ~ 930MHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity &

Test Distance : Horizontal at 3 m

Frequency Emission Limit Margin Ant_enna Table Raw Correction
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 902.00 49.7 QP 90.8 -41.1 1.40H 135 19.4 30.3
2 *914.50 120.8 QP 1.40 H 135 90.1 30.7
3 928.00 49.9 QP 90.8 -40.9 1.40 H 135 19.0 30.9
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. “**: Fundamental frequency.

Level

(dBuV/m)

140
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120

100
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&0

40

20
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RF Mode

TX LoRa_DTS

Channel

CH 15 : 914.5 MHz

Frequency Range

900MHz ~ 930MHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity & Test Distance : Vertical at 3 m

Frequency Emission Limit Margin Ant_enna Table Raw Correction
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 902.00 50.9 QP 102.1 -51.2 1.00v 148 20.6 30.3
2 *914.50 132.1 QP 1.00V 148 101.4 30.7
3 928.00 51.5 QP 102.1 -50.6 1.00V 148 20.6 30.9
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. “**: Fundamental frequency.
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RF Mode

TX LoRa_DTS

Channel

CH 30 : 926.5 MHz

Frequency Range

900MHz ~ 930MHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity & Test Distance : Horizontal at 3 m

Frequency Emission Limit Margin Antenna Table Raw Correction
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *926.50 120.6 QP 1.30H 131 89.7 30.9
2 928.00 59.4 QP 90.6 -31.2 1.30 H 131 285 30.9
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. “* “ Fundamental frequency.
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RF Mode

TX LoRa_DTS

Channel

CH 30 : 926.5 MHz

Frequency Range

900MHz ~ 930MHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity & Test Distance : Vertical at 3 m

Frequency Emission Limit Margin Antenna Table Raw Correction
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *926.50 131.6 QP 1.00 vV 150 100.7 30.9
2 928.00 70.2 QP 101.6 -31.4 1.00V 150 39.3 30.9
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. “* “ Fundamental frequency.
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Above 1GHz Data:

RF Mode TX LoRa_DTS Channel CH 0 : 902.5 MHz
: Peak (PK)
Frequency Range 1GHz ~ 10GHz Detector Function
Average (AV)

Antenna Polarity & Test Distance : Horizontal at 3 m

Emission I : Antenna Table Raw Correction
Frequency Limit Margin :
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2707.50 36.0QP 74.0 -38.0 154 H 249 38.9 -2.9
2 2707.50 25.3QP 54.0 -28.7 154 H 249 28.2 -2.9
3 3610.00 36.1QP 74.0 -37.9 1.21H 151 37.4 -1.3
4 3610.00 249 QP 54.0 -29.1 1.21H 151 26.2 -1.3
5 4512.50 36.3QP 74.0 -37.7 153 H 181 35.9 0.4
6 4512.50 25.1QP 54.0 -28.9 1.53H 181 24.7 0.4
7 5415.00 38.7QP 74.0 -35.3 1.72H 176 37.1 1.6
8 5415.00 27.0QP 54.0 -27.0 1.72H 176 25.4 1.6
9 8122.50 44.5 QP 74.0 -29.5 1.40H 166 36.4 8.1
10 8122.50 31.8QP 54.0 -22.2 1.40H 166 23.7 8.1
11 9025.00 45.0 QP 74.0 -29.0 1.69 H 163 36.5 8.5
12 9025.00 34.0QP 54.0 -20.0 1.69 H 163 25.5 8.5
Antenna Polarity & Test Distance : Vertical at 3m
Emission — . Antenna Table Raw Correction
Frequency Limit Margin )
No (MH2) Level (dBuVv/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2707.50 36.6 QP 74.0 -37.4 1.29V 155 39.5 -2.9
2 2707.50 28.5QP 54.0 -25.5 1.29V 155 31.4 -2.9
3 3610.00 38.4QP 74.0 -35.6 191V 194 39.7 -1.3
4 3610.00 28.0 QP 54.0 -26.0 1.91V 194 29.3 -1.3
5 4512.50 36.8 QP 74.0 -37.2 173V 146 36.4 0.4
6 4512.50 25.3QP 54.0 -28.7 173V 146 24.9 0.4
7 5415.00 38.1QP 74.0 -35.9 154V 140 36.5 1.6
8 5415.00 26.6 QP 54.0 -27.4 154V 140 25.0 1.6
9 8122.50 44.3 QP 74.0 -29.7 1.61V 147 36.2 8.1
10 8122.50 31.9QP 54.0 -22.1 1.61V 147 23.8 8.1
11 9025.00 44.5QP 74.0 -29.5 1.55V 160 36.0 8.5
12 9025.00 33.4 QP 54.0 -20.6 155V 160 24.9 8.5
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit.
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RF Mode TX LoRa_DTS Channel CH 15 : 914.5 MHz
. Peak (PK)
Frequency Range 1GHz ~ 10GHz Detector Function
Average (AV)

Antenna Polarity & Test Distance : Horizontal at 3 m

Emission o . Antenna Table Raw Correction
Frequency Limit Margin .
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2743.50 37.6 QP 74.0 -36.4 1.46 H 242 40.4 -2.8
2 2743.50 29.2 QP 54.0 -24.8 1.46 H 242 32.0 -2.8
3 3658.00 36.3QP 74.0 -37.7 1.19H 113 37.4 -1.1
4 3658.00 27.6 QP 54.0 -26.4 1.19H 113 28.7 -1.1
5 4572.50 35.9QP 74.0 -38.1 151 H 169 35.4 0.5
6 4572.50 24.7 QP 54.0 -29.3 1.51H 169 24.2 0.5
7 7316.00 42.9 QP 74.0 -31.1 1.77H 183 36.2 6.7
8 7316.00 31.8QP 54.0 -22.2 1.77H 183 25.1 6.7
9 8230.50 43.8 QP 74.0 -30.2 1.45H 160 36.0 7.8
10 8230.50 31.9QP 54.0 -22.1 1.45H 160 24.1 7.8
11 9145.00 45.0 QP 74.0 -29.0 1.47H 191 36.0 9.0
12 9145.00 33.8QP 54.0 -20.2 1.47H 191 24.8 9.0
Antenna Polarity & Test Distance : Vertical at 3 m
Emission o . Antenna Table Raw Correction
Frequency Limit Margin )
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2743.50 37.8QP 74.0 -36.2 1.02V 173 40.6 -2.8
2 2743.50 28.7 QP 54.0 -25.3 1.02V 173 315 -2.8
3 3658.00 37.2QP 74.0 -36.8 2.33V 176 38.3 -1.1
4 3658.00 27.6 QP 54.0 -26.4 2.33V 176 28.7 -1.1
5 4572.50 36.6 QP 74.0 -37.4 1.81V 154 36.1 0.5
6 4572.50 25.2 QP 54.0 -28.8 1.81V 154 24.7 0.5
7 7316.00 42.5QP 74.0 -31.5 1.86 V 157 35.8 6.7
8 7316.00 31.3QP 54.0 -22.7 1.86 V 157 24.6 6.7
9 8230.50 44.0 QP 74.0 -30.0 1.57V 134 36.2 7.8
10 8230.50 31.6 QP 54.0 -22.4 157V 134 23.8 7.8
11 9145.00 44.9 QP 74.0 -29.1 147V 140 35.9 9.0
12 9145.00 33.8QP 54.0 -20.2 147V 140 24.8 9.0
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit.
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RF Mode TX LoRa_DTS Channel CH 30 : 926.5 MHz
. Peak (PK)
Frequency Range 1GHz ~ 10GHz Detector Function
Average (AV)

Antenna Polarity & Test Distance : Horizontal at 3 m

Emission — . Antenna Table Raw Correction
Frequency Limit Margin .
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2779.50 38.2QP 74.0 -35.8 1.65H 209 40.9 2.7
2 2779.50 29.5QP 54.0 -24.5 1.65H 209 322 2.7
3 3706.00 36.8 QP 74.0 -37.2 1.00H 148 37.8 -1.0
4 3706.00 28.2 QP 54.0 -25.8 1.00H 148 29.2 -1.0
5 4632.50 36.2 QP 74.0 -37.8 152 H 153 35.7 0.5
6 4632.50 24.8 QP 54.0 -29.2 152 H 153 24.3 0.5
7 7412.00 42.8QP 74.0 -31.2 1.60 H 189 35.5 7.3
8 7412.00 31.4QP 54.0 -22.6 1.60 H 189 24.1 7.3
9 8338.50 43.9 QP 74.0 -30.1 1.75H 147 36.6 7.3
10 8338.50 31.2QP 54.0 -22.8 1.75H 147 23.9 7.3
Antenna Polarity & Test Distance : Vertical at 3 m
Emission — . Antenna Table Raw Correction
Frequency Limit Margin .
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2779.50 37.2QP 74.0 -36.8 2.50 vV 126 39.9 2.7
2 2779.50 28.0 QP 54.0 -26.0 250V 126 30.7 2.7
3 3706.00 37.0QP 74.0 -37.0 115V 161 38.0 -1.0
4 3706.00 27.6 QP 54.0 -26.4 1.15V 161 28.6 -1.0
5 4632.50 36.7 QP 74.0 -37.3 1.64V 121 36.2 0.5
6 4632.50 25.5QP 54.0 -28.5 1.64V 121 25.0 0.5
7 7412.00 42.9 QP 74.0 -31.1 155V 145 35.6 7.3
8 7412.00 314QP 54.0 -22.6 155V 145 24.1 7.3
9 8338.50 441 QP 74.0 -29.9 1.89V 115 36.8 7.3
10 8338.50 322QP 54.0 -21.8 1.89V 115 24.9 7.3
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit.
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Below 1GHz Data:

RF Mode

TX LoRa_DTS

Channel

CH 30 : 926.5 MHz

Frequency Range

9kHz ~ 1GHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity & Test Distance : Horizontal at 3 m

Emission o : Antenna Table Raw Correction
Frequency Limit Margin .
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 62.62 29.0 QP 40.0 -11.0 1.00 H 46 42.3 -13.3
2 106.00 23.8QP 43.5 -19.7 1.50 H 266 40.0 -16.2
3 144.35 25.0 QP 43.5 -18.5 2.00 H 360 37.4 -12.4
4 244.91 24.6 QP 46.0 -21.4 2.00 H 139 38.6 -14.0
5 283.54 32.3QP 46.0 -13.7 2.50 H 120 44.6 -12.3
6 601.97 26.9 QP 46.0 -19.1 1.50 H 175 315 -4.6
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit of frequency range 30 MHz ~ 1 GHz.

5. The emission levels were very low against the limit of frequency range 9 kHz ~ 30 MHz: the amplitude
of spurious emissions attenuated more than 20 dB below the permissible value to be report.
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RF Mode

TX LoRa_DTS

Channel

CH 30 : 926.5 MHz

9kHz ~ 1GHz

Frequency Range

Detector Function

Quasi-Peak (QP)

Antenna Polarity & Test Distance : Vertical at 3 m

Emission o : Antenna Table Raw Correction
Frequency Limit Margin .
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 33.17 31.4QP 40.0 -8.6 1.00V 174 45.0 -13.6
2 61.26 27.4QP 40.0 -12.6 150V 16 40.4 -13.0
3 98.30 26.2 QP 43.5 -17.3 250V 91 43.6 -17.4
4 290.21 28.2 QP 46.0 -17.8 1.00V 63 40.5 -12.3
5 476.06 32.3QP 46.0 -13.7 1.00V 193 40.0 -7.7
6 745.06 28.4 QP 46.0 -17.6 1.00V 215 31.0 -2.6
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit of frequency range 30 MHz ~ 1 GHz.

5. The emission levels were very low against the limit of frequency range 9 kHz ~ 30 MHz: the amplitude
of spurious emissions attenuated more than 20 dB below the permissible value to be report.
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5.1.8
Bandedge Data:

Test Results (Mode 2)

RF Mode

TX LoRa_DTS

Channel

CHO0 : 902.5 MHz

Frequency Range

900MHz ~ 930MHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity & Test Distance : Horizontal at 3 m

Frequency Emission Limit Margin Ant(_anna Table Raw Correction
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 902.00 79.2 QP 90.1 -10.9 1.00 H 340 48.9 30.3
2 *902.50 120.1 QP 1.00 H 340 89.8 30.3
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. “* *: Fundamental frequency.
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RF Mode

TX LoRa_DTS

Channel

CH O : 902.5 MHz

Frequency Range

900MHz ~ 930MHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity & Test Distance : Vertical at 3 m

Frequency Emission Limit Margin Antenna Table Raw Correction
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 902.00 91.0 QP 100.7 9.7 2.25V 250 60.7 30.3
2 *902.50 130.7 QP 225V 250 100.4 30.3
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. “* “ Fundamental frequency.

Level

(dBuVim)

140

120

100

80

60

40

20

n-

Frequency (MHz)

1 1 1 1 1 1 1 1 1 | | | | | |
500 9S02 9S04 506 908 9510 912 514 916 918 920 922 924 926 928 930

Report No.: RFACXM-WTW-P22040515-7

Page No. 89/ 157

Report Format Version: 6.1.1




RF Mode

TX LoRa_DTS

Channel

CH 15 : 914.5 MHz

Frequency Range

900MHz ~ 930MHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity &

Test Distance : Horizontal at 3 m

Frequency Emission Limit Margin Ant(_anna Table Raw Correction
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 902.00 51.0 QP 90.8 -39.8 1.40H 131 20.7 30.3
2 *914.50 120.8 QP 1.40 H 131 90.1 30.7
3 928.00 51.1 QP 90.8 -39.7 1.40 H 131 20.2 30.9
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. “**: Fundamental frequency.
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RF Mode

TX LoRa_DTS

Channel

CH 15 : 914.5 MHz

Frequency Range

900MHz ~ 930MHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity & Test Distance : Vertical at 3m

Emission o . Antenna Table Raw Correction
Frequency Limit Margin :
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 902.00 51.8 QP 101.6 -49.8 225V 240 215 30.3
2 *914.50 131.6 QP 225V 240 100.9 30.7
3 928.00 51.4 QP 101.6 -50.2 225V 240 20.5 30.9
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. “* *: Fundamental frequency.
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RF Mode

TX LoRa_DTS

Channel

CH 30 : 926.5 MHz

Frequency Range

900MHz ~ 930MHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity & Test Distance : Horizontal at 3 m

Frequency Emission Limit Margin Antenna Table Raw Correction
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *926.50 120.7 QP 1.11H 120 89.8 30.9
2 928.00 58.9 QP 90.7 -31.8 111 H 120 28.0 30.9
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value

4. “* “ Fundamental frequency.
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RF Mode

TX LoRa_DTS

Channel

CH 30 : 926.5 MHz

Frequency Range

900MHz ~ 930MHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity & Test Distance : Vertical at 3 m

Frequency Emission Limit Margin Antenna Table Raw Correction
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *926.50 131.0 QP 2.20V 155 100.1 30.9
2 928.00 69.5 QP 101.0 -31.5 220V 155 38.6 30.9
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. “* “ Fundamental frequency.
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Above 1GHz Data:

RF Mode TX LoRa_DTS Channel CH 0 : 902.5 MHz
: Peak (PK)
Frequency Range 1GHz ~ 10GHz Detector Function
Average (AV)

Antenna Polarity & Test Distance : Horizontal at 3 m

Emission I : Antenna Table Raw Correction
Frequency Limit Margin :
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2707.50 36.7 PK 74.0 -37.3 1.65H 236 39.6 -2.9
2 2707.50 25.0 AV 54.0 -29.0 1.65H 236 27.9 -2.9
3 3610.00 35.9 PK 74.0 -38.1 1.19H 162 37.2 -1.3
4 3610.00 25.0 AV 54.0 -29.0 1.19H 162 26.3 -1.3
5 4512.50 36.0 PK 74.0 -38.0 1.47H 188 35.6 0.4
6 4512.50 25.3 AV 54.0 -28.7 1.47H 188 24.9 0.4
7 5415.00 38.9 PK 74.0 -35.1 1.54 H 197 37.3 1.6
8 5415.00 26.8 AV 54.0 -27.2 1.54H 197 25.2 1.6
9 8122.50 44.4 PK 74.0 -29.6 1.59 H 160 36.3 8.1
10 8122.50 32.1AV 54.0 -21.9 1.59 H 160 24.0 8.1
11 9025.00 45.1 PK 74.0 -28.9 1.72H 174 36.6 8.5
12 9025.00 33.5AV 54.0 -20.5 1.72H 174 25.0 8.5
Antenna Polarity & Test Distance : Vertical at 3m
Emission — . Antenna Table Raw Correction
Frequency Limit Margin )
No (MH2) Level (dBuVv/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2707.50 37.0 PK 74.0 -37.0 3.18V 239 39.9 -2.9
2 2707.50 28.2 AV 54.0 -25.8 3.18V 239 311 -2.9
3 3610.00 36.4 PK 74.0 -37.6 1.00 V 111 37.7 -1.3
4 3610.00 25.4 AV 54.0 -28.6 1.00 V 111 26.7 -1.3
5 4512.50 36.2 PK 74.0 -37.8 151V 171 35.8 0.4
6 4512.50 25.6 AV 54.0 -28.4 151V 171 25.2 0.4
7 5415.00 38.7 PK 74.0 -35.3 1.63V 154 37.1 1.6
8 5415.00 26.7 AV 54.0 -27.3 1.63V 154 25.1 1.6
9 8122.50 44.2 PK 74.0 -29.8 1.90V 158 36.1 8.1
10 8122.50 31.2 AV 54.0 -22.8 1.90V 158 23.1 8.1
11 9025.00 45.0 PK 74.0 -29.0 1.75V 155 36.5 8.5
12 9025.00 33.1AV 54.0 -20.9 1.75V 155 24.6 8.5
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit.
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RF Mode TX LoRa_DTS Channel CH 15 : 914.5 MHz
. Peak (PK)
Frequency Range 1GHz ~ 10GHz Detector Function
Average (AV)

Antenna Polarity & Test Distance : Horizontal at 3 m

Emission o . Antenna Table Raw Correction
Frequency Limit Margin .
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2743.50 36.3 PK 74.0 -37.7 1.63 H 257 39.1 -2.8
2 2743.50 25.2 AV 54.0 -28.8 1.63 H 257 28.0 -2.8
3 3658.00 35.6 PK 74.0 -38.4 1.24H 157 36.7 -1.1
4 3658.00 25.3 AV 54.0 -28.7 1.24H 157 26.4 -1.1
5 4572.50 36.1 PK 74.0 -37.9 154 H 200 35.6 0.5
6 4572.50 24.6 AV 54.0 -29.4 1.54 H 200 24.1 0.5
7 7316.00 43.0 PK 74.0 -31.0 1.47H 179 36.3 6.7
8 7316.00 31.6 AV 54.0 -22.4 1.47H 179 24.9 6.7
9 8230.50 44.1 PK 74.0 -29.9 1.77H 141 36.3 7.8
10 8230.50 31.9AV 54.0 -22.1 1.77H 141 24.1 7.8
11 9145.00 45.1 PK 74.0 -28.9 1.59 H 162 36.1 9.0
12 9145.00 34.0 AV 54.0 -20.0 1.59 H 162 25.0 9.0
Antenna Polarity & Test Distance : Vertical at 3 m
Emission o . Antenna Table Raw Correction
Frequency Limit Margin )
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2743.50 37.9 PK 74.0 -36.1 1.48V 131 40.7 -2.8
2 2743.50 29.0 AV 54.0 -25.0 1.48V 131 318 -2.8
3 3658.00 35.3 PK 74.0 -38.7 1.05V 167 36.4 -1.1
4 3658.00 25.0 AV 54.0 -29.0 1.05V 167 26.1 -1.1
5 4572.50 35.3PK 74.0 -38.7 1.30V 170 34.8 0.5
6 4572.50 24.6 AV 54.0 -29.4 1.30V 170 24.1 0.5
7 7316.00 45.7 PK 74.0 -28.3 2.24V 177 39.0 6.7
8 7316.00 34.3 AV 54.0 -19.7 2.24V 177 27.6 6.7
9 8230.50 44.3 PK 74.0 -29.7 1.96 V 159 36.5 7.8
10 8230.50 31.8 AV 54.0 -22.2 1.96 V 159 24.0 7.8
11 9145.00 44.8 PK 74.0 -29.2 1.69V 168 35.8 9.0
12 9145.00 34.5AV 54.0 -19.5 1.69V 168 25.5 9.0
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit.
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RF Mode TX LoRa_DTS Channel CH 30 : 926.5 MHz
. Peak (PK)
Frequency Range 1GHz ~ 10GHz Detector Function
Average (AV)

Antenna Polarity & Test Distance : Horizontal at 3 m

Emission — . Antenna Table Raw Correction
Frequency Limit Margin .
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2779.50 36.0 PK 74.0 -38.0 1.77H 206 38.7 2.7
2 2779.50 25.4 AV 54.0 -28.6 1.77H 206 28.1 2.7
3 3706.00 35.4 PK 74.0 -38.6 1.24H 147 36.4 -1.0
4 3706.00 24.5 AV 54.0 -29.5 1.24H 147 25.5 -1.0
5 4632.50 36.1 PK 74.0 -37.9 1.44H 176 35.6 0.5
6 4632.50 25.0 AV 54.0 -29.0 1.44H 176 245 0.5
7 7412.00 43.5 PK 74.0 -30.5 1.28 H 187 36.2 7.3
8 7412.00 31.1AV 54.0 -22.9 1.28 H 187 23.8 7.3
9 8338.50 44.8 PK 74.0 -29.2 1.40 H 189 375 7.3
10 8338.50 32.0 AV 54.0 -22.0 1.40 H 189 24.7 7.3
Antenna Polarity & Test Distance : Vertical at 3 m
Emission — . Antenna Table Raw Correction
Frequency Limit Margin .
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2779.50 37.0 PK 74.0 -37.0 142V 228 39.7 2.7
2 2779.50 28.3 AV 54.0 -25.7 142V 228 31.0 2.7
3 3706.00 35.9 PK 74.0 -38.1 1.03V 157 36.9 -1.0
4 3706.00 25.0 AV 54.0 -29.0 1.03V 157 26.0 -1.0
5 4632.50 35.7 PK 74.0 -38.3 1.54V 141 35.2 0.5
6 4632.50 24.6 AV 54.0 -29.4 1.54V 141 24.1 0.5
7 7412.00 48.1 PK 74.0 -25.9 113V 233 40.8 7.3
8 7412.00 37.4 AV 54.0 -16.6 113V 233 30.1 7.3
9 8338.50 44.6 PK 74.0 -29.4 154V 179 37.3 7.3
10 8338.50 32.2 AV 54.0 -21.8 154V 179 24.9 7.3
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. The other emission levels were very low against the limit.
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Below 1GHz Data:

RF Mode

TX LoRa_DTS

Channel

CH 30 : 926.5 MHz

Frequency Range

9kHz ~ 1GHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity & Test Distance : Horizontal at 3 m

Emission o : Antenna Table Raw Correction
Frequency Limit Margin .
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 66.24 29.6 QP 40.0 -10.4 1.50 H 67 43.5 -13.9
2 107.60 25.7 QP 43.5 -17.8 1.50 H 259 41.6 -15.9
3 152.30 23.9QP 43.5 -19.6 1.50 H 360 36.2 -12.3
4 242.07 22.4QP 46.0 -23.6 2.00 H 149 36.5 -14.1
5 290.79 33.0QP 46.0 -13.0 1.50 H 112 45.3 -12.3
6 602.42 27.6 QP 46.0 -18.4 2.50 H 165 32.2 -4.6
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit of frequency range 30 MHz ~ 1 GHz.

5. The emission levels were very low against the limit of frequency range 9 kHz ~ 30 MHz: the amplitude
of spurious emissions attenuated more than 20 dB below the permissible value to be report.
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RF Mode

TX LoRa_DTS

Channel

CH 30 : 926.5 MHz

Frequency Range

9kHz ~ 1GHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity & Test Distance : Vertical at 3 m

Emission o . Antenna Table Raw Correction
Frequency Limit Margin .
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 36.04 30.9QP 40.0 9.1 1.00V 175 44.4 -13.5
2 62.76 27.8QP 40.0 -12.2 1.50 V 15 41.1 -13.3
3 93.51 24.9 QP 43.5 -18.6 1.00V 78 42.9 -18.0
4 284.71 30.5QP 46.0 -15.5 1.00V 76 42.8 -12.3
5 480.52 29.0 QP 46.0 -17.0 150V 197 36.7 -7.7
6 748.94 30.6 QP 46.0 -15.4 1.00V 215 33.2 -2.6
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit of frequency range 30 MHz ~ 1 GHz.

5. The emission levels were very low against the limit of frequency range 9 kHz ~ 30 MHz: the amplitude
of spurious emissions attenuated more than 20 dB below the permissible value to be report.
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5.1.9
Bandedge Data:

Test Results (Mode 3)

RF Mode

TX LoRa_DTS

Channel

CHO : 923.3 MHz

Frequency Range

900MHz ~ 930MHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity & Test Distance : Horizontal at 3 m

Frequency Emission Limit Margin Ant(_anna Table Raw Correction
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *923.30 120.7 QP 2.20H 150 89.8 30.9
2 928.00 51.0 QP 90.7 -39.7 2.20H 150 20.1 30.9
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. “* *: Fundamental frequency.
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RF Mode

TX LoRa_DTS

Channel

CHO : 923.3 MHz

Frequency Range

900MHz ~ 930MHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity & Test Distance : Vertical at 3 m

Frequency Emission Limit Margin Antenna Table Raw Correction
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *923.30 130.9 QP 220V 145 100.0 30.9
2 928.00 57.0 QP 100.9 -43.9 220V 145 26.1 30.9
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. “* “ Fundamental frequency.
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RF Mode

TX LoRa_DTS

Channel

CH7 :927.5 MHz

Frequency Range

900MHz ~ 930MHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity &

Test Distance : Horizontal at 3 m

Frequency Emission Limit Margin Antenna Table Raw Correction
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *927.50 120.4 QP 1.20 H 110 89.5 30.9
2 928.00 83.8 QP 90.4 -6.6 1.20H 110 52.9 30.9
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value

4. “*“ Fundamental fr

equency.
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RF Mode

TX LoRa_DTS

Channel

CH7 :927.5 MHz

Frequency Range

900MHz ~ 930MHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity & Test Distance : Vertical at 3 m

Frequency Emission Limit Margin Antenna Table Raw Correction
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *927.50 130.7 QP 2.20V 150 99.8 30.9
2 928.00 94.1 QP 100.7 -6.6 220V 150 63.2 30.9
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. “* “ Fundamental frequency.
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Above 1GHz Data:

RF Mode TX LoRa_DTS Channel CH 0 : 923.3 MHz
: Peak (PK)
Frequency Range 1GHz ~ 10GHz Detector Function
Average (AV)

Antenna Polarity & Test Distance : Horizontal at 3 m

Emission I : Antenna Table Raw Correction
Frequency Limit Margin :
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2769.90 36.1 PK 74.0 -37.9 1.39H 246 38.9 -2.8
2 2769.90 25.5 AV 54.0 -28.5 1.39H 246 28.3 -2.8
3 3693.20 35.8 PK 74.0 -38.2 1.00 H 143 36.9 -1.1
4 3693.20 25.0 AV 54.0 -29.0 1.00 H 143 26.1 -1.1
5 4616.50 36.6 PK 74.0 -37.4 1.54 H 193 36.0 0.6
6 4616.50 24.9 AV 54.0 -29.1 1.54 H 193 24.3 0.6
7 7386.40 42.5 PK 74.0 -31.5 1.60 H 159 35.2 7.3
8 7386.40 31.2 AV 54.0 -22.8 1.60 H 159 23.9 7.3
9 8309.70 44.2 PK 74.0 -29.8 1.78 H 186 36.8 7.4
10 8309.70 31.8 AV 54.0 -22.2 1.78 H 186 24.4 7.4
Antenna Polarity & Test Distance : Vertical at 3m
Emission I : Antenna Table Raw Correction
Frequency Limit Margin :
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2769.90 37.5 PK 74.0 -36.5 111V 194 40.3 -2.8
2 2769.90 29.0 AV 54.0 -25.0 111V 194 31.8 -2.8
3 3693.20 36.3 PK 74.0 -37.7 1.00V 141 37.4 -1.1
4 3693.20 25.1 AV 54.0 -28.9 1.00 V 141 26.2 -1.1
5 4616.50 36.5 PK 74.0 -37.5 155V 179 35.9 0.6
6 4616.50 24.9 AV 54.0 -29.1 155V 179 24.3 0.6
7 7386.40 47.9 PK 74.0 -26.1 1.68V 165 40.6 7.3
8 7386.40 36.7 AV 54.0 -17.3 1.68V 165 29.4 7.3
9 8309.70 43.8 PK 74.0 -30.2 1.48V 169 36.4 7.4
10 8309.70 31.5AV 54.0 -22.5 1.48V 169 24.1 7.4
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit.
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RF Mode TX LoRa_DTS Channel CH7:927.5 MHz
. Peak (PK)
Frequency Range 1GHz ~ 10GHz Detector Function
Average (AV)

Antenna Polarity & Test Distance : Horizontal at 3 m

Emission — . Antenna Table Raw Correction
Frequency Limit Margin .
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2782.50 35.0 PK 74.0 -39.0 1.78 H 215 37.7 2.7
2 2782.50 25.0 AV 54.0 -29.0 1.78 H 215 27.7 2.7
3 3710.00 36.1 PK 74.0 -37.9 1.00H 146 37.1 -1.0
4 3710.00 25.7 AV 54.0 -28.3 1.00H 146 26.7 -1.0
5 4637.50 36.3 PK 74.0 -37.7 1.37H 171 35.7 0.6
6 4637.50 24.4 AV 54.0 -29.6 1.37H 171 23.8 0.6
7 7420.00 49.4 PK 74.0 -24.6 1.19H 228 42.2 7.2
8 7420.00 38.8 AV 54.0 -15.2 1.19H 228 31.6 7.2
9 8347.50 44.7 PK 74.0 -29.3 1.29 H 246 37.4 7.3
10 8347.50 32.5AV 54.0 -21.5 1.29H 246 25.2 7.3
Antenna Polarity & Test Distance : Vertical at 3 m
Emission — . Antenna Table Raw Correction
Frequency Limit Margin .
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2782.50 36.6 PK 74.0 -37.4 137V 262 39.3 2.7
2 2782.50 27.9 AV 54.0 -26.1 137V 262 30.6 2.7
3 3710.00 36.2 PK 74.0 -37.8 1.00V 115 37.2 -1.0
4 3710.00 25.8 AV 54.0 -28.2 1.00V 115 26.8 -1.0
5 4637.50 36.7 PK 74.0 -37.3 1.46V 204 36.1 0.6
6 4637.50 25.2 AV 54.0 -28.8 1.46V 204 24.6 0.6
7 7420.00 48.0 PK 74.0 -26.0 3.88V 202 40.8 7.2
8 7420.00 37.2 AV 54.0 -16.8 3.88V 202 30.0 7.2
9 8347.50 43.8 PK 74.0 -30.2 1.02V 184 36.5 7.3
10 8347.50 32.5AV 54.0 -21.5 1.02V 184 25.2 7.3
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit.
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Below 1GHz Data:

RF Mode TX LoRa_DTS Channel CH7:927.5 MHz

Frequency Range 9kHz ~ 1GHz Detector Function Quasi-Peak (QP)

Antenna Polarity & Test Distance : Horizontal at 3 m

Emission o : Antenna Table Raw Correction
Frequency Limit Margin .
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 64.80 30.2 QP 40.0 -9.8 1.00H 49 43.9 -13.7
2 110.22 23.8QP 43.5 -19.7 2.00 H 255 39.4 -15.6
3 148.93 23.9QP 43.5 -19.6 1.50 H 360 36.2 -12.3
4 242.16 22.9QP 46.0 -23.1 2.00 H 144 37.0 -14.1
5 289.96 33.3QP 46.0 -12.7 1.50 H 98 45.6 -12.3
6 597.07 28.4 QP 46.0 -17.6 1.50 H 167 33.2 -4.8
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. The other emission levels were very low against the limit of frequency range 30 MHz ~ 1 GHz.
5. The emission levels were very low against the limit of frequency range 9 kHz ~ 30 MHz: the amplitude
of spurious emissions attenuated more than 20 dB below the permissible value to be report.
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RF Mode

TX LoRa_DTS

Channel

CH7 :927.5 MHz

9kHz ~ 1GHz

Frequency Range

Detector Function

Quasi-Peak (QP)

Antenna Polarity & Test Distance : Vertical at 3 m

Emission o : Antenna Table Raw Correction
Frequency Limit Margin .
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 35.51 29.4 QP 40.0 -10.6 1.00V 179 42.8 -13.4
2 69.60 25.4 QP 40.0 -14.6 150V 1 39.9 -14.5
3 90.00 23.4QP 43.5 -20.1 2.00V 83 41.8 -18.4
4 288.05 27.5QP 46.0 -18.5 250V 87 39.8 -12.3
5 478.05 29.6 QP 46.0 -16.4 150V 218 37.3 -7.7
6 745.47 28.2 QP 46.0 -17.8 1.00V 207 30.8 -2.6
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit of frequency range 30 MHz ~ 1 GHz.

5. The emission levels were very low against the limit of frequency range 9 kHz ~ 30 MHz: the amplitude
of spurious emissions attenuated more than 20 dB below the permissible value to be report.
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5.1.10 Test Results (Mode 4)

Bandedge Data:

RF Mode

TX LoRa_DTS

Channel

CHO : 923.3 MHz

Frequency Range

900MHz ~ 930MHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity & Test Distance : Horizontal at 3 m

Frequency Emission Limit Margin Ant(_anna Table Raw Correction
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *923.30 116.5 QP 1.00 H 310 85.6 30.9
2 928.00 50.7 QP 86.5 -35.8 1.00 H 310 19.8 30.9
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. “* *: Fundamental frequency.
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RF Mode

TX LoRa_DTS

Channel

CHO : 923.3 MHz

Frequency Range

900MHz ~ 930MHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity & Test Distance : Vertical at 3 m

Frequency Emission Limit Margin Antenna Table Raw Correction
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *923.30 127.7 QP 220V 140 96.8 30.9
2 928.00 54.6 QP 97.7 -43.1 220V 140 23.7 30.9
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. “* “ Fundamental frequency.
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RF Mode

TX LoRa_DTS

Channel

CH 4 : 926.5 MHz

Frequency Range

900MHz ~ 930MHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity & Test Distance : Horizontal at 3 m

Frequency Emission Limit Margin Antenna Table Raw Correction
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *926.50 117.1 QP 1.25H 132 86.2 30.9
2 928.00 54.5 QP 87.1 -32.6 1.25H 132 23.6 30.9
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. “* “ Fundamental frequency.
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RF Mode

TX LoRa_DTS

Channel

CH 4 : 926.5 MHz

Frequency Range

900MHz ~ 930MHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity & Test Distance : Vertical at 3 m

Frequency Emission Limit Margin Antenna Table Raw Correction
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *926.50 127.9 QP 2.26 V 160 97.0 30.9
2 928.00 65.7 QP 97.9 -32.2 226V 160 34.8 30.9
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. “* “ Fundamental frequency.
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Above 1GHz Data:

RF Mode TX LoRa_DTS Channel CH 0 : 923.3 MHz
: Peak (PK)
Frequency Range 1GHz ~ 10GHz Detector Function
Average (AV)

Antenna Polarity & Test Distance : Horizontal at 3 m

Emission I : Antenna Table Raw Correction
Frequency Limit Margin :
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2769.90 36.4 PK 74.0 -37.6 1.30H 253 39.2 -2.8
2 2769.90 25.0 AV 54.0 -29.0 1.30H 253 27.8 -2.8
3 3693.20 36.2 PK 74.0 -37.8 1.24 H 148 37.3 -1.1
4 3693.20 24.9 AV 54.0 -29.1 1.24 H 148 26.0 -1.1
5 4616.50 36.5 PK 74.0 -37.5 1.64 H 181 35.9 0.6
6 4616.50 24.7 AV 54.0 -29.3 1.64H 181 24.1 0.6
7 7386.40 43.2 PK 74.0 -30.8 1.45H 197 35.9 7.3
8 7386.40 31.7 AV 54.0 -22.3 1.45H 197 24.4 7.3
9 8309.70 44.2 PK 74.0 -29.8 1.30H 207 36.8 7.4
10 8309.70 32.1AV 54.0 -21.9 1.30H 207 24.7 7.4
Antenna Polarity & Test Distance : Vertical at 3m
Emission I : Antenna Table Raw Correction
Frequency Limit Margin :
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2769.90 35.4 PK 74.0 -38.6 112V 211 38.2 -2.8
2 2769.90 25.3 AV 54.0 -28.7 112V 211 28.1 -2.8
3 3693.20 36.1 PK 74.0 -37.9 1.00 V 164 37.2 -1.1
4 3693.20 25.3 AV 54.0 -28.7 1.00 V 164 26.4 -1.1
5 4616.50 36.3 PK 74.0 -37.7 1.93V 167 35.7 0.6
6 4616.50 25.1 AV 54.0 -28.9 1.93V 167 245 0.6
7 7386.40 46.3 PK 74.0 -27.7 1.99V 224 39.0 7.3
8 7386.40 35.6 AV 54.0 -18.4 1.99V 224 28.3 7.3
9 8309.70 44.6 PK 74.0 -29.4 151V 181 37.2 7.4
10 8309.70 32.4 AV 54.0 -21.6 151V 181 25.0 7.4
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit.
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RF Mode TX LoRa_DTS Channel CH 4 :926.5 MHz
. Peak (PK)
Frequency Range 1GHz ~ 10GHz Detector Function
Average (AV)

Antenna Polarity & Test Distance : Horizontal at 3 m

Emission — . Antenna Table Raw Correction
Frequency Limit Margin )
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2779.50 36.8 PK 74.0 -37.2 1.58 H 206 39.5 2.7
2 2779.50 25.3 AV 54.0 -28.7 1.58 H 206 28.0 2.7
3 3706.00 35.9 PK 74.0 -38.1 1.00H 119 36.9 -1.0
4 3706.00 24.9 AV 54.0 -29.1 1.00H 119 25.9 -1.0
5 4632.50 36.3 PK 74.0 -37.7 1.66 H 174 35.8 0.5
6 4632.50 25.1 AV 54.0 -28.9 1.66 H 174 24.6 0.5
7 7412.00 43.0 PK 74.0 -31.0 1.62H 201 35.7 7.3
8 7412.00 31.8 AV 54.0 -22.2 1.62H 201 24.5 7.3
9 8338.50 44.1 PK 74.0 -29.9 191 H 199 36.8 7.3
10 8338.50 32.0AV 54.0 -22.0 191H 199 24.7 7.3
Antenna Polarity & Test Distance : Vertical at 3 m
Emission — . Antenna Table Raw Correction
Frequency Limit Margin .
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2779.50 35.7 PK 74.0 -38.3 1.28V 208 38.4 2.7
2 2779.50 25.6 AV 54.0 -28.4 1.28V 208 28.3 2.7
3 3706.00 35.9 PK 74.0 -38.1 1.09V 151 36.9 -1.0
4 3706.00 24.6 AV 54.0 -29.4 1.09V 151 25.6 -1.0
5 4632.50 36.8 PK 74.0 -37.2 175V 165 36.3 0.5
6 4632.50 25.2 AV 54.0 -28.8 175V 165 24.7 0.5
7 7412.00 47.2 PK 74.0 -26.8 2.03V 220 39.9 7.3
8 7412.00 36.3 AV 54.0 -17.7 2.03V 220 29.0 7.3
9 8338.50 43.8 PK 74.0 -30.2 1.72V 188 36.5 7.3
10 8338.50 31.7 AV 54.0 -22.3 172V 188 24.4 7.3
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit.
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Below 1GHz Data:

RF Mode TX LoRa_DTS Channel CHO : 923.3 MHz

Frequency Range 9kHz ~ 1GHz Detector Function Quasi-Peak (QP)

Antenna Polarity & Test Distance : Horizontal at 3 m

Emission o : Antenna Table Raw Correction
Frequency Limit Margin .
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 68.20 31.3QP 40.0 -8.7 1.00 H 73 45.6 -14.3
2 105.47 25.6 QP 43.5 -17.9 1.50 H 263 41.8 -16.2
3 146.28 24.3QP 43.5 -19.2 2.50 H 360 36.7 -12.4
4 237.43 22.9QP 46.0 -23.1 2.00 H 137 37.2 -14.3
5 288.40 31.4QP 46.0 -14.6 1.50 H 113 43.7 -12.3
6 597.31 27.0QP 46.0 -19.0 2.00 H 180 318 -4.8
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. The other emission levels were very low against the limit of frequency range 30 MHz ~ 1 GHz.
5. The emission levels were very low against the limit of frequency range 9 kHz ~ 30 MHz: the amplitude
of spurious emissions attenuated more than 20 dB below the permissible value to be report.
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RF Mode

TX LoRa_DTS

Channel

CHO : 923.3 MHz

Frequency Range

9kHz ~ 1GHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity & Test Distance : Vertical at 3 m

Emission o : Antenna Table Raw Correction
Frequency Limit Margin .
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 34.99 30.8QP 40.0 9.2 1.00V 167 44.1 -13.3
2 68.11 27.2QP 40.0 -12.8 150V 11 415 -14.3
3 92.47 23.6 QP 43.5 -19.9 2.00V 88 41.7 -18.1
4 287.48 28.6 QP 46.0 -17.4 1.00V 87 40.9 -12.3
5 477.91 31.7QP 46.0 -14.3 150V 189 39.4 -7.7
6 745.57 31.6 QP 46.0 -14.4 1.00V 228 34.2 -2.6
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. The other emission levels were very low against the limit of frequency range 30 MHz ~ 1 GHz.
5. The emission levels were very low against the limit of frequency range 9 kHz ~ 30 MHz: the amplitude
of spurious emissions attenuated more than 20 dB below the permissible value to be report.
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5.1.11 Test Results (Mode 5)

Bandedge Data:

RF Mode

TX LoRa_DTS

Channel

CHO : 923.3 MHz

Frequency Range

900MHz ~ 930MHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity & Test Distance : Horizontal at 3 m

Frequency Emission Limit Margin Ant(_anna Table Raw Correction
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *923.30 118.0 QP 1.20 H 130 87.1 30.9
2 928.00 50.9 QP 88.0 -37.1 1.20 H 130 20.0 30.9
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. “* *: Fundamental frequency.
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RF Mode

TX LoRa_DTS

Channel

CHO : 923.3 MHz

Frequency Range

900MHz ~ 930MHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity & Test Distance : Vertical at 3 m

Frequency Emission Limit Margin Antenna Table Raw Correction
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *923.30 128.2 QP 2.00V 160 97.3 30.9
2 928.00 54.5 QP 98.2 -43.7 2.00V 160 23.6 30.9
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value

4. “*“ Fundamental fr

equency.
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RF Mode

TX LoRa_DTS

Channel

CH7 :927.5 MHz

Frequency Range

900MHz ~ 930MHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity & Test Distance : Horizontal at 3 m

Frequency Emission Limit Margin Antenna Table Raw Correction
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *927.50 117.7 QP 1.30H 130 86.8 30.9
2 928.00 80.9 QP 87.7 -6.8 1.30 H 130 50.0 30.9
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value

4. “* “ Fundamental frequency.

Level
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60
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20
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RF Mode

TX LoRa_DTS

Channel

CH7 :927.5 MHz

Frequency Range

900MHz ~ 930MHz

Detector Function

Quasi-Peak (QP)

Antenna Polarity & Test Distance : Vertical at 3 m

Frequency Emission Limit Margin Antenna Table Raw Correction
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 *927.50 128.6 QP 215V 161 97.7 30.9
2 928.00 92.0 QP 98.6 -6.6 215V 161 61.1 30.9
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. “* “ Fundamental frequency.

Level
(dBuVim)

140

120

100~ ——o

80

60

40

20

0-

Frequency (MHz)

1 1 1 1 1 1 1 1 1 1 | | | | |
500 9S02 9S04 506 908 9510 912 514 916 918 920 922 924 926 928 930
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Above 1GHz Data:

RF Mode TX LoRa_DTS Channel CH 0 : 923.3 MHz
: Peak (PK)
Frequency Range 1GHz ~ 10GHz Detector Function
Average (AV)

Antenna Polarity & Test Distance : Horizontal at 3 m

Emission I : Antenna Table Raw Correction
Frequency Limit Margin :
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2769.90 36.4 PK 74.0 -37.6 1.39H 228 39.2 -2.8
2 2769.90 25.0 AV 54.0 -29.0 1.39H 228 27.8 -2.8
3 3693.20 36.0 PK 74.0 -38.0 1.06 H 131 37.1 -1.1
4 3693.20 24.5 AV 54.0 -29.5 1.06 H 131 25.6 -1.1
5 4616.50 36.4 PK 74.0 -37.6 1.66 H 168 35.8 0.6
6 4616.50 24.7 AV 54.0 -29.3 1.66 H 168 24.1 0.6
7 7386.40 43.1 PK 74.0 -30.9 1.22H 156 35.8 7.3
8 7386.40 31.3AV 54.0 -22.7 1.22H 156 24.0 7.3
9 8309.70 44.6 PK 74.0 -29.4 151 H 192 37.2 7.4
10 8309.70 31.7 AV 54.0 -22.3 151 H 192 24.3 7.4
Antenna Polarity & Test Distance : Vertical at 3m
Emission I : Antenna Table Raw Correction
Frequency Limit Margin :
No (MH2) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2769.90 35.8 PK 74.0 -38.2 1.27V 209 38.6 -2.8
2 2769.90 25.1 AV 54.0 -28.9 1.27V 209 27.9 -2.8
3 3693.20 35.8 PK 74.0 -38.2 1.23V 174 36.9 -1.1
4 3693.20 24.4 AV 54.0 -29.6 1.23V 174 25.5 -1.1
5 4616.50 36.5 PK 74.0 -37.5 181V 167 35.9 0.6
6 4616.50 25.1 AV 54.0 -28.9 1.81V 167 245 0.6
7 7386.40 46.5 PK 74.0 -27.5 1.95V 239 39.2 7.3
8 7386.40 35.9 AV 54.0 -18.1 1.95V 239 28.6 7.3
9 8309.70 445 PK 74.0 -29.5 1.56 V 187 37.1 7.4
10 8309.70 32.1AV 54.0 -21.9 1.56 V 187 24.7 7.4
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit.

Report No.: RFACXM-WTW-P22040515-7 Page No. 119/ 157 Report Format Version: 6.1.1




[ BUREALU |
VERITAS

RF Mode TX LoRa_DTS Channel CH7:927.5 MHz
. Peak (PK)
Frequency Range 1GHz ~ 10GHz Detector Function
Average (AV)

Antenna Polarity & Test Distance : Horizontal at 3 m

Emission — . Antenna Table Raw Correction
Frequency Limit Margin .
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2782.50 36.3 PK 74.0 -37.7 159 H 220 39.0 2.7
2 2782.50 25.5 AV 54.0 -28.5 159 H 220 28.2 2.7
3 3710.00 35.5 PK 74.0 -38.5 1.18 H 131 36.5 -1.0
4 3710.00 24.9 AV 54.0 -29.1 1.18 H 131 25.9 -1.0
5 4637.50 36.2 PK 74.0 -37.8 1.57H 188 35.6 0.6
6 4637.50 25.2 AV 54.0 -28.8 1.57H 188 24.6 0.6
7 7420.00 42.9 PK 74.0 -31.1 1.62 H 181 35.7 7.2
8 7420.00 31.8 AV 54.0 -22.2 1.62 H 181 24.6 7.2
9 8347.50 43.9 PK 74.0 -30.1 1.39H 192 36.6 7.3
10 8347.50 31.9AV 54.0 -22.1 1.39H 192 24.6 7.3
Antenna Polarity & Test Distance : Vertical at 3 m
Emission — . Antenna Table Raw Correction
Frequency Limit Margin .
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 2782.50 36.1 PK 74.0 -37.9 1.09V 210 38.8 2.7
2 2782.50 25.7 AV 54.0 -28.3 1.09V 210 28.4 2.7
3 3710.00 36.2 PK 74.0 -37.8 1.07V 122 37.2 -1.0
4 3710.00 24.9 AV 54.0 -29.1 1.07V 122 25.9 -1.0
5 4637.50 36.5 PK 74.0 -37.5 1.64V 194 35.9 0.6
6 4637.50 25.0 AV 54.0 -29.0 1.64V 194 24.4 0.6
7 7420.00 46.7 PK 74.0 -27.3 1.96 V 215 39.5 7.2
8 7420.00 35.8 AV 54.0 -18.2 1.96 V 215 28.6 7.2
9 8347.50 43.9 PK 74.0 -30.1 131V 189 36.6 7.3
10 8347.50 32.0AV 54.0 -22.0 131V 189 24.7 7.3
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. The other emission levels were very low against the limit.
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Below 1GHz Data:

RF Mode TX LoRa_DTS Channel CH7:927.5 MHz

Frequency Range 9kHz ~ 1GHz Detector Function Quasi-Peak (QP)

Antenna Polarity & Test Distance : Horizontal at 3 m

Emission o : Antenna Table Raw Correction
Frequency Limit Margin .
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 62.22 31.7QP 40.0 -8.3 1.00 H 69 44.9 -13.2
2 109.07 24.5QP 43.5 -19.0 1.50 H 241 40.1 -15.6
3 143.43 25.4 QP 43.5 -18.1 1.00H 360 37.9 -125
4 241.25 25.4 QP 46.0 -20.6 2.00 H 154 39.5 -14.1
5 288.91 34.7QP 46.0 -11.3 1.50 H 118 47.0 -12.3
6 604.28 29.3QP 46.0 -16.7 1.50 H 172 33.8 -4.5
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. The other emission levels were very low against the limit of frequency range 30 MHz ~ 1 GHz.
5. The emission levels were very low against the limit of frequency range 9 kHz ~ 30 MHz: the amplitude
of spurious emissions attenuated more than 20 dB below the permissible value to be report.
Level
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RF Mode TX LoRa_DTS Channel CH7:927.5 MHz

Frequency Range 9kHz ~ 1GHz Detector Function Quasi-Peak (QP)

Antenna Polarity & Test Distance : Vertical at 3 m

Emission o : Antenna Table Raw Correction
Frequency Limit Margin .
No (MHz) Level (dBuV/m) (dB) Height Angle Value Factor
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 36.37 30.4 QP 40.0 -9.6 1.00V 172 43.8 -13.4
2 66.56 25.9 QP 40.0 -14.1 1.00V 7 39.8 -13.9
3 95.20 26.1 QP 43.5 -17.4 2.00V 97 43.9 -17.8
4 280.81 29.9 QP 46.0 -16.1 1.00V 65 42.3 -12.4
5 483.62 31.6 QP 46.0 -14.4 150V 195 39.3 -7.7
6 745.11 28.2 QP 46.0 -17.8 1.00V 221 30.8 -2.6
Remarks:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. The other emission levels were very low against the limit of frequency range 30 MHz ~ 1 GHz.
5. The emission levels were very low against the limit of frequency range 9 kHz ~ 30 MHz: the amplitude
of spurious emissions attenuated more than 20 dB below the permissible value to be report.
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5.2 Conducted Emission Measurement

5.2.1 Limits of Conducted Emission Measurement

Conducted Limit (dBuV)
Frequency (MHz) -
Quasi-peak Average
0.15-05 66 - 56 56 - 46
0.50-5.0 56 46
5.0-30.0 60 50

Note: 1.The lower limit shall apply at the transition frequencies.
2. The limit decreases in line with the logarithm of the frequency in the range of 0.15 to 0.50MHz.

5.2.2 Test Instruments

Refer to section 4.1.2 to get information of above instrument.

5.2.3 Test Procedures

a. The EUT was placed 0.4 meters from the conducting wall of the shielded room with EUT being
connected to the power mains through a line impedance stabilization network (LISN). Other support
units were connected to the power mains through another LISN. The two LISNs provide 50 ohm/ 50uH
of coupling impedance for the measuring instrument.

b. Both lines of the power mains connected to the EUT were checked for maximum conducted
interference.

c. The frequency range from 150kHz to 30MHz was searched. Emission levels under (Limit - 20dB) was
not recorded.

Note: The resolution bandwidth and video bandwidth of test receiver is 9kHz for quasi-peak detection (QP)
and average detection (AV) at frequency 0.15MHz-30MHz.

5.2.4 Deviation from Test Standard

No deviation.
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Note: 1.Support units were connected to second LISN.

For the actual test configuration, please refer to the attached file (Test Setup Photo).

5.2.6

EUT Operating Conditions

Same as 4.1.6.
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5.2.7 Test Results (Mode 1)

RF Mode TX LoRa_DTS Channel CH 30 : 926.5 MHz
Frequency Range |150kHz ~ 30MHz g:tsiﬁtjotiroiuncnon * Quasi-Peak (QP) / Average
Bandwidth (AV), OkHz
Phase Of Power : Line (L)
Frequency |Correction| Reading Value | Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.16172 10.05 3345 | 19.53 | 4350 | 29.58 | 65.38 | 55.38 | -21.88 | -25.80
2 0.40391 10.07 39.52 | 32.24 | 4959 | 4231 | 57.77 | 47.77 | -8.18 -5.46
3 0.62656 10.08 28.91 | 23.23 | 38.99 | 33.31 | 56.00 | 46.00 | -17.01 | -12.69
4 0.86094 10.10 28.48 | 23.14 | 38,58 | 33.24 | 56.00 | 46.00 | -17.42 | -12.76
5 1.01953 10.11 30.22 | 25.03 | 40.33 | 35.14 | 56.00 | 46.00 | -15.67 | -10.86
6 4.06250 10.26 2791 | 21.77 | 38.17 | 32.03 | 56.00 | 46.00 | -17.83 | -13.97
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value

dBuW
110 —

FPK Trace Eaas W
100 — QP Limit Eaas W
CAV Limit |

x:2F  WValue

1 1 1
015 1.00 10,00 20,00
MHz
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RF Mode TX LoRa_DTS Channel CH 30 : 926.5 MHz

Detector Function & Quasi-Peak (QP) / Average

Frequency Range |150kHz ~ 30MHz Resolution
e Bandwidth (AV), OkHz
Phase Of Power : Neutral (N)
Frequency |Correction| Reading Value | Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.16562 10.02 33.06 | 22.25 | 43.08 | 32.27 | 65.18 | 55.18 | -22.10 | -22.91
2 0.39609 10.04 38.40 | 31.14 | 48.44 | 41.18 | 57.93 | 47.93 | -9.49 -6.75
3 0.61484 10.05 2755 | 21.39 | 37.60 | 31.44 | 56.00 | 46.00 | -18.40 | -14.56
4 0.86094 10.07 26.80 | 21.52 | 36.87 | 31.59 | 56.00 | 46.00 | -19.13 | -14.41
5 1.07031 10.08 26.73 | 20.41 | 36.81 | 30.49 | 56.00 | 46.00 | -19.19 | -15.51
6 4.15234 10.22 25.76 | 19.44 | 35.98 | 29.66 | 56.00 | 46.00 | -20.02 | -16.34
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value

dBuW
110 —

FPK Trace Eaas W
100 — QP Limit Eaas W
CAV Limit |

x:2F  WValue

' ' ' '
015 1.00 10,00 20,00
MHz
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5.2.8 Test Results (Mode 2)

RF Mode TX LoRa_DTS Channel CH 30 : 926.5 MHz
Frequency Range |150kHz ~ 30MHz ggtsicltuotiroiuncnon * Quasi-Peak (QP) / Average
Bandwidth (AV), OkHz
Phase Of Power : Line (L)
Frequency |Correction| Reading Value | Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.16953 10.05 3437 | 2453 | 4442 | 3458 | 64.98 | 54.98 | -20.56 | -20.40
2 0.40000 10.07 39.74 | 32.16 | 49.81 | 42.23 | 57.85 | 47.85 | -8.04 -5.62
3 0.63047 10.08 29.06 | 22.86 | 39.14 | 3294 | 56.00 | 46.00 | -16.86 | -13.06
4 1.03125 10.11 31.05 25.65 41.16 35.76 56.00 46.00 | -14.84 | -10.24
5 3.12109 10.22 28.21 | 2153 | 38.43 | 31.75 | 56.00 | 46.00 | -17.57 | -14.25
6 4.42188 10.28 26.96 | 20.18 | 37.24 | 30.46 | 56.00 | 46.00 | -18.76 | -15.54
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value

dBuW
110 —

FPK Trace Eaas W
100 — QP Limit Eaas W
CAV Limit |

x:2F  WValue

1 1 1
015 1.00 10,00 20,00
MHz
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RF Mode TX LoRa_DTS Channel CH 30 : 926.5 MHz
Frequency Range |150kHz ~ 30MHz ggtsicltjotiroiuncnon * Quasi-Peak (QP) / Average
Bandwidth (AV), OkHz
Phase Of Power : Neutral (N)
Frequency |Correction| Reading Value | Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.18125 10.03 29.53 | 16.27 | 39.56 | 26.30 | 64.43 | 54.43 | -24.87 | -28.13
2 0.40000 10.04 38.62 | 31.26 | 48.66 | 41.30 | 57.85 | 47.85 | -9.19 -6.55
3 0.63047 10.05 27.65 | 21.69 | 37.70 | 31.74 | 56.00 | 46.00 | -18.30 | -14.26
4 1.04688 10.08 29.37 | 2423 | 39.45 | 3431 | 56.00 | 46.00 | -16.55 | -11.69
5 2.01953 10.13 26.09 | 20.77 | 36.22 | 30.90 | 56.00 | 46.00 | -19.78 | -15.10
6 4.16406 10.22 25.70 | 19.46 | 35.92 | 29.68 | 56.00 | 46.00 | -20.08 | -16.32
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value

dBuW

110 — —
FPK Trace e

100 — QP Limit Ry
CAV Limit

o0 |

g
1
[

x - OF  Value

1 1 1
015 1.00 10.00 3000
MHz
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5.2.9 Test Results (Mode 3)

RF Mode TX LoRa_DTS Channel CH 7 :927.5 MHz
Frequency Range |150kHz ~ 30MHz ggtsicltuotiroiuncnon * Quasi-Peak (QP) / Average
Bandwidth (AV), OkHz
Phase Of Power : Line (L)
Frequency |Correction| Reading Value | Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.17344 10.05 33.37 | 23.19 | 4342 | 33.24 | 64.79 | 54.79 | -21.37 | -21.55
2 0.40781 10.07 39.18 | 31.96 | 49.25 | 42.03 | 57.69 | 47.69 | -8.44 -5.66
3 0.61094 10.08 28.36 | 22.10 | 38.44 | 32.18 | 56.00 | 46.00 | -17.56 | -13.82
4 0.87266 10.10 28.21 | 22.71 | 38.31 | 32.81 | 56.00 | 46.00 | -17.69 | -13.19
5 1.01563 10.11 30.15 | 2455 | 40.26 | 34.66 | 56.00 | 46.00 | -15.74 | -11.34
6 3.30469 10.23 27.31 | 20.61 | 37.54 | 30.84 | 56.00 | 46.00 | -18.46 | -15.16
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value

dBuW
110 —

FPK Trace Eaas W
100 — QP Limit Eaas W
CAV Limit |

x:2F  WValue

1 1 1
015 1.00 10,00 20,00
MHz
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RF Mode TX LoRa_DTS Channel CH 7 :927.5 MHz

Detector Function & Quasi-Peak (QP) / Average

Frequency Range |150kHz ~ 30MHz Resolution
e Bandwidth (AV), OkHz
Phase Of Power : Neutral (N)
Frequency |Correction| Reading Value | Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.16953 10.02 33.13 | 23.45 | 43.15 | 3347 | 64.98 | 54.98 | -21.83 | -21.51
2 0.40391 10.04 38.58 | 31.28 | 48.62 | 41.32 | 57.77 | 47.77 | -9.15 -6.45
3 0.62266 10.05 28.04 | 22.04 | 38.09 | 32.09 | 56.00 | 46.00 | -17.91 | -13.91
4 0.86094 10.07 26.93 | 21.45 | 37.00 | 31.52 | 56.00 | 46.00 | -19.00 | -14.48
5 1.03516 10.08 29.93 | 24.65 | 40.01 | 34.73 | 56.00 | 46.00 | -15.99 | -11.27
6 2.25000 10.14 26.62 | 21.06 | 36.76 | 31.20 | 56.00 | 46.00 | -19.24 | -14.80
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value

dBuW
110 —

FPK Trace Eaas W
100 — QP Limit Eaas W
CAV Limit |

x:2F  WValue

1 1 1
015 1.00 10,00 20,00
MHz
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5.2.10 Test Results (Mode 4)

RF Mode TX LoRa_DTS Channel CHO0 : 923.3 MHz
Frequency Range |150kHz ~ 30MHz g:tsiﬁtjotiroiuncnon * Quasi-Peak (QP) / Average
Bandwidth (AV), OkHz
Phase Of Power : Line (L)
Frequency |Correction| Reading Value | Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.16953 10.05 3419 | 24.05 | 4424 | 34.10 | 64.98 | 54.98 | -20.74 | -20.88
2 0.40000 10.07 39.85 | 3256 | 49.92 | 42.63 | 57.85 | 47.85 | -7.93 -5.22
3 0.62656 10.08 29.04 | 23.09 | 39.12 | 33.17 | 56.00 | 46.00 | -16.88 | -12.83
4 1.03906 10.11 31.03 | 25.79 | 41.14 | 3590 | 56.00 | 46.00 | -14.86 | -10.10
5 3.33594 10.23 2850 | 21.78 | 38.73 | 32.01 | 56.00 | 46.00 | -17.27 | -13.99
6 3.76563 10.25 2790 | 21.38 | 38.15 | 31.63 | 56.00 | 46.00 | -17.85 | -14.37
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value

dBuW
110 —

FPK Trace Eaas W
100 — QP Limit Eaas W
CAV Limit |

x:2F  WValue

1 1 1
015 1.00 10,00 20,00
MHz
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RF Mode TX LoRa_DTS Channel CHO0 : 923.3 MHz

Detector Function & Quasi-Peak (QP) / Average

Frequency Range |150kHz ~ 30MHz Resolution
ey e Bandwidth (AV), OkHz
Phase Of Power : Neutral (N)
Frequency |Correction| Reading Value | Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.17344 10.02 3233 | 22.70 | 4235 | 32.72 | 64.79 | 54.79 | -22.44 | -22.07
2 0.40391 10.04 38.62 | 31.22 | 48.66 | 41.26 | 57.77 | 47.77 -9.11 -6.51
3 0.62656 10.05 27.96 | 22.06 | 38.01 | 32.11 | 56.00 | 46.00 | -17.99 | -13.89
4 0.85703 10.07 26.97 | 21.47 | 37.04 | 3154 | 56.00 | 46.00 | -18.96 | -14.46
5 1.04688 10.08 29.44 | 2423 | 39.52 | 3431 | 56.00 | 46.00 | -16.48 | -11.69
6 3.35547 10.18 26.88 | 20.54 | 37.06 | 30.72 | 56.00 | 46.00 | -18.94 | -15.28
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value

dBuW
110 —

FPK Trace Eaas W
100 — QP Limit Eaas W
CAV Limit |

x:2F  WValue

1 1 1
015 1.00 10,00 20,00
MHz
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5.2.11 Test Results (Mode 5)

RF Mode TX LoRa_DTS Channel CH 7 :927.5 MHz
Frequency Range |150kHz ~ 30MHz g:tsiﬁtjotiroiuncnon * Quasi-Peak (QP) / Average
Bandwidth (AV), OkHz
Phase Of Power : Line (L)
Frequency |Correction| Reading Value | Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.16562 10.05 3457 | 22.66 | 4462 | 32.71 | 65.18 | 55.18 | -20.56 | -22.47
2 0.40391 10.07 39.68 | 32.36 | 49.75 | 42.43 | 57.77 | 47.77 -8.02 -5.34
3 0.62266 10.08 29.02 | 23.13 | 39.10 | 33.21 | 56.00 | 46.00 | -16.90 | -12.79
4 0.85313 10.10 28,51 | 23.06 | 38.61 | 33.16 | 56.00 | 46.00 | -17.39 | -12.84
5 1.01953 10.11 30.63 | 25.17 | 40.74 | 35.28 | 56.00 | 46.00 | -15.26 | -10.72
6 4.25000 10.27 27.36 | 20.78 | 37.63 | 31.05 | 56.00 | 46.00 | -18.37 | -14.95
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value

dBuW
110 —

FPK Trace Eaas W
100 — QP Limit Eaas W
CAV Limit |

x:2F  WValue

1 1 1
015 1.00 10,00 20,00
MHz
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RF Mode TX LoRa_DTS Channel CH 7 :927.5 MHz

Detector Function & Quasi-Peak (QP) / Average

Frequency Range |150kHz ~ 30MHz Resolution
e Bandwidth (AV), OkHz
Phase Of Power : Neutral (N)
Frequency |Correction| Reading Value | Emission Level Limit Margin
No Factor (dBuV) (dBuV) (dBuV) (dB)
(MHz) (dB) Q.P. AV. Q.P. AV. Q.P. AV. Q.P. AV.
1 0.16953 10.02 32.64 | 23.47 | 4266 | 3349 | 64.98 | 54.98 | -22.32 | -21.49
2 0.40781 10.04 37.97 | 30.59 | 48.01 | 40.63 | 57.69 | 47.69 | -9.68 -7.06
3 0.63828 10.05 26.87 | 20.41 | 36.92 | 30.46 | 56.00 | 46.00 | -19.08 | -15.54
4 1.03906 10.08 2955 | 2459 | 39.63 | 34.67 | 56.00 | 46.00 | -16.37 | -11.33
5 2.21094 10.14 26.20 | 20.48 | 36.34 | 30.62 | 56.00 | 46.00 | -19.66 | -15.38
6 4.85156 10.25 25.61 | 18.61 | 35.86 | 28.86 | 56.00 | 46.00 | -20.14 | -17.14
Remarks:

1. Q.P. and AV. are abbreviations of quasi-peak and average individually.
2. The emission levels of other frequencies were very low against the limit.
3. Margin value = Emission level — Limit value

4. Correction factor = Insertion loss + Cable loss

5. Emission Level = Correction Factor + Reading Value

dBuW
110 —

FPK Trace Eaas W
100 — QP Limit Eaas W
CAV Limit |

x:2F  WValue

1 1 1
015 1.00 10,00 20,00
MHz
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5.3 6dB Bandwidth Measurement
5.3.1 Limits of 6dB Bandwidth Measurement

The minimum of 6dB Bandwidth Measurement is 0.5 MHz.

5.3.2 Test Setup

Spectrum
Attenuator | Analyzer

EUT

5.3.3 Test Instruments

Refer to section 4.1.2 to get information of above instrument.

5.3.4 Test Procedure

Set resolution bandwidth (RBW) = 100kHz

Set the video bandwidth (VBW) = 3 x RBW, Detector = Peak.
Trace mode = max hold.

Sweep = auto couple.

Measure the maximum width of the emission that is constrained by the frequencies associated with the
two amplitude points (upper and lower) that are attenuated by 6 dB relative to the maximum level
measured in the fundamental emission

® 20 T

5.3.5 Deviation from Test Standard

No deviation.

5.3.6 EUT Operating Conditions

The software provided by client to enable the EUT under transmission condition continuously at lowest,
middle and highest channel frequencies individually.
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5.3.7 Test Results (Mode 1)
6dB Bandwidth Minimum Limit .
Channel Frequency (MHz) (MHz) (MHz) Pass / Fail
0 902.5 0.64 0.5 Pass
15 914.5 0.65 0.5 Pass
30 926.5 0.65 0.5 Pass
Spectrum Plot of Worst Value
CHO
REW 100 kHz [T1] MP VIEW Marker 1 [T1]
VBW 300 kHz ' 50,10 dBm
20 5. RET40.5 dBm Att 20 dB SWT 1 ms 50218 MHz
' Ofiset 20.5 dB Detta 2 [T1]
0.00 dB
30 640.00 kHz
01 26 10 dBm
20 D2 2010 dBm \ﬁ
10 { \
” A
-10 J\(ﬂ M
20 Jq(
30 f hﬂ.r \Wn ﬂ
I wlded g, |
-4 -,
= PR
F FE - ’
595- | . | i | I U READ
Center 902.5 MHz 500 kHz! Span 5 MHz
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5.3.8 Test Results (Mode 2)
6dB Bandwidth Minimum Limit .
Channel Frequency (MHz) (MHz) (MHz) Pass / Fail
0 902.5 0.64 0.5 Pass
15 914.5 0.64 0.5 Pass
30 926.5 0.64 0.5 Pass
Spectrum Plot of Worst Value
CHO
REW 100 kHz [T1] MP VIEW Marker 1 [T1]
VBW 300 kHz ' 31 98 dBm
20 5. RET40.5 dBm Att 20 dB SWT 1 ms 302 18 MHz
- Ofiset 20.5 dB Detta 2 [T1]
0.00 dB
Wt 640.00 kHz
0221 28 dBm ﬂﬁ
20
10
u -
-10 J Hn
Jff \K
0 Wh\m" W%
40
50
F Fp - ’
=95 [ [ [ [ [ [ [ BUREAU | '3:“ m
Center 902.5 MHz 500 kHz! Span 5 MHz
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5.3.9 Test Results (Mode 3)
6dB Bandwidth Minimum Limit .
Channel Frequency (MHz) (MHz) (MHz) Pass / Fail
0 923.3 0.64 0.5 Pass
7 927.5 0.64 0.5 Pass
Spectrum Plot of Worst Value
CHO
REW 100 kHz [T1] MP VIEW Marker 1 [T1]
VBW 300 kHz ) 21 86 dBm
405 e 40.5 dBm Aft 20 dB SWT 1 me 92298 MHz
- Dffset 20.5 dB Defta 2 [T1]
0.00 dB
0 - £40.00 kHz
02 21 86 dBm -\:'
20
10 )j \
| o
N
! "
-30 MWVW' M“WWM‘*%
-40
-50
F FE
59.5- [ I [ I I [
Center 923.3 MHz 500 kHz! Span & MHz
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5.3.10 Test Results (Mode 4)
6dB Bandwidth Minimum Limit :
Channel Frequency (MHz) (MHz) (MHz) Pass / Fail
0 923.3 0.64 0.5 Pass
4 926.5 0.64 0.5 Pass
Spectrum Plot of Worst Value
CHO
RBW 100 kHz [T1] MP VIEW Marker 1 [T1]
VBW 300 kHz ) 18.51 dBm
40 5. REF40.5 dBm Att 20 dB SWT 1 me 522.98 MHz
- Dffset 20.5 dB Delta 2 [T1]
0.00 dB
20 640.00 kHz

01 24 81 dBm

L
T T

20 9 40 o
e TR

10

-40 e
50
Fli Fi2
—59.5- I I I I I I
Center 923.3 MHz 500 kHz! Span & MHz
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5.3.11 Test Results (Mode 5)
6dB Bandwidth Minimum Limit .
Channel Frequency (MHz) (MHz) (MHz) Pass / Fail
0 923.3 0.64 0.5 Pass
7 927.5 0.64 0.5 Pass
Spectrum Plot of Worst Value
CHO
RBW 100 kHz [T1] MP VIEW Marker 1 [T1]
VBW 300 kHz ) 18.85 dBm
40 5. REF40.5 dBm Att 20 dB SWT 1 me 922.98 MHz
N Offset 20.5 dB Delta 2 [T1]
0.00 dB
20 640.00 kHz

01 24 88 dBm

L
LT

20 [ B W s
I - .

10

40T
50
Fli Fi2
—59.5- I I I I I I
Center 923.3 MHz 500 kHz! Span & MHz
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5.4 Conducted Output Power Measurement

5.4.1 Limits of Conducted Output Power Measurement

For systems using digital modulation in the 902-928 MHz bands: 1 Watt (30dBm)

5.4.2 Test Setup

Power Sensor Power Meter

EUT

Attenuator |

5.4.3 Test Instruments

Refer to section 4.1.2 to get information of above instrument.

5.4.4  Test Procedures
Average power sensor was used to perform output power measurement, trigger and gating function of wide

band power meter is enabled to measure max output power of TX on burst. Duty factor is not added to
measured value.

5.4.5 Deviation from Test Standard

No deviation.

5.4.6 EUT Operating Conditions

Same as Item 5.3.6.
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5.4.7 Test Results (Mode 1)

Frequency

Average Power

Average Power

Limit

Channel Pass/Fail
(MHz) (mW) (dBm) (dBm)
0 902.5 382.825 25.83 30 Pass
15 9145 454,988 26.58 30 Pass
30 926.5 481.948 26.83 30 Pass
5.4.8 Test Results (Mode 2)
Frequency Average Power | Average Power Limit i
Channel Pass/Fail
(MHz) (mW) (dBm) (dBm)
0 902.5 518.8 27.15 30 Pass
15 914.5 606.736 27.83 30 Pass
30 926.5 609.537 27.85 30 Pass
5.4.9 Test Results (Mode 3)
F A P A P Limit
Channel requency verage Power verage Power imi Pass/Fail
(MHz) (mW) (dBm) (dBm)
0 923.3 615.177 27.89 30 Pass
7 927.5 626.614 27.97 30 Pass
5.4.10 Test Results (Mode 4)
Frequency Average Power | Average Power Limit _
Channel Pass/Fail
(MHz) (mW) (dBm) (dBm)
923.3 298.538 24.75 30 Pass
4 926.5 297.852 24.74 30 Pass
5.4.11 Test Results (Mode 5)
F A P A P Limi
Channel requency verage Power verage Power imit Pass/Fail
(MHz) (mW) (dBm) (dBm)
0 923.3 297.852 24.74 30 Pass
7 927.5 321.366 25.07 30 Pass
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5.5 Power Spectral Density Measurement

5.5.1 Limits of Power Spectral Density Measurement

The Maximum of Power Spectral Density Measurement is 8dBm in any 3 kHz.

5.5.2 Test Setup

Spectrum
EUT Attenuator | Analyzer

5.5.3 Test Instruments

Refer to section 4.1.2 to get information of above instrument.

5.5.4 Test Procedure

DTS Mode (Channel Spacing: 600 kHz):
a. Setinstrument center frequency to DTS channel center frequency.
Set span to at least 1.5 times the OBW.
Set RBW to: 3 kHz < RBW < 100 kHz. .
Set VBW 23 x RBW.
Detector = power averaging (RMS) or sample detector (when RMS not available).
Ensure that the number of measurement points in the sweep = 2 x span/RBW.
Sweep time = auto couple.
Employ trace averaging (RMS) mode over a minimum of 100 traces.
Use the peak marker function to determine the maximum amplitude level.

e N N

DTS Mode (Channel Spacing: 800 kHz):
a. Measure the duty cycle (x).
Set instrument center frequency to DTS channel center frequency.
Set span to at least 1.5 times the OBW.
Set RBW to: 3 kHz < RBW < 100 kHz.
Set VBW 23 x RBW.
Detector = power averaging (RMS) or sample detector (when RMS not available).
Ensure that the number of measurement points in the sweep = 2 x span/RBW.
Sweep time = auto couple.
Do not use sweep triggering. Allow sweep to “free run”.
Employ trace averaging (RMS) mode over a minimum of 100 traces.
Use the peak marker function to determine the maximum amplitude level.
I. Add 10 log (1/x), where x is the duty cycle measured in step (a, to the measured PSD to compute the
average PSD during the actual transmission time.

e R

5.5.5 Deviation from Test Standard

No deviation.

5.5.6 EUT Operating Condition

Same as Iltem 5.3.6.
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5.5.7 Test Results (Mode 1)
PSD Limit
Chan. Chan. Freq. (MHz) PSD (dBm/3kHz) (dBm/3kHz) Test Result

0 902.5 6.48 8.00 Pass

15 914.5 6.87 8.00 Pass

30 926.5 6.48 8.00 Pass

Spectrum Plot of Worst Value
CH 15
REW 3 kHz [T1] RM VIEW Marker 1 [T1}
VEW 10 kHz ' 687 dBm
205 RET 20.5 dBm Att 30 dB SWT 50 ms 914.25 MHz
' Dffset 20.5 dB
10 ]
D }fmmwmwwww
-10 /
B Mfri %
40—
-50
&0 AvgiHold 500
79.5- LB

|
Center 914.5 MHz

97 kHz/

I |
Span 570 kHz
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5.5.8 Test Results (Mode 2)
PSD Limit
Chan. Chan. Freq. (MHz) PSD (dBm/3kHz) (dBm/3kHz) Test Result

0 902.5 7.09 8.00 Pass

15 914.5 7.88 8.00 Pass

30 926.5 7.86 8.00 Pass

Spectrum Plot of Worst Value
CH 15
REW 3 kHz [T1] RM VIEW Marker 1 [T1]
VBW 10 kHz ) 7 88 dBm
20,5 REF 20.5 dBm Att 30 dB SWT 50 ms 914.74 MHz
' Offset 20.5 dB
1
10
[, /ww\
-10 H H
20 f .\\\
N \AM“\—VN
40
-50
&0 AwglHold S00
-79.5- ST

|
Center 914.5 MHz

88 kHz/

Span 960 kHz
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5.5.9 Test Results (Mode 3)

Chan. Freq. PSD Limit
Chan. (MH2) PSD (dBm/3kHz) (dBm/3KHz) Test Result
0 923.3 7.84 8.00 Pass
7 927.5 7.89 8.00 PassT
Spectrum Plot of Worst Value
CH7
RBW 3 kHz [T1] M VIEW Marker 1 [T1]
VBW 10 kHz ) 7 89 dBm
20,5 R 20.5 dBm Att 30 dB SWT 50 ms §27.55 MHz

Offset 20.5 dB

10

AwgiHold 500

c_ ]
193 | | | | | | |

Center 927.5 MHz 88 kHz/ Span 960 kHz
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5.5.10 Test Results (Mode 4)

Chan. Freq. PSD Limit
Chan. (MH2) PSD (dBm/3kHz) (dBm/3KHz) Test Result
0 923.3 5.12 8.00 Pass
4 926.5 5.46 8.00 PassT
Spectrum Plot of Worst Value
CHO
RBW 3 kHz [T1] RW WIEW Marker 1 [T1]
VBW 10 kHz ) 5 46 dBm
20.5= Ref 20.5 dBm Att 30 dB SWT 50 ms 926.26 MHz
- Offset 20.5 dB
10 .
. MThMp%th‘*%ﬁﬂ
-10 \
=20 I \
-30 J\»}Jj L\\,\w\
40— T
-50
50 AwgiHold 500
795 | | : | | | Nrif

Center 925.5 MHz

88 kHz/

Span 980 kHz
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5.5.11 Test Results (Mode 5)

Chan. Freq. PSD Limit
Chan. (MH2) PSD (dBm/3kHz) (dBm/3KHz) Test Result
0 923.3 4.41 8.00 Pass
7 927.5 6.32 8.00 PassT
Spectrum Plot of Worst Value
CH7
REW 3 kHz [T11 RM VEW Marker 1 [T1]
WEW 10 kHz ) 32 dBm
Ref 20.5 dBm Att 30 dB SWT 50 ms 927.73 MHz

20.5+

Offset 20.5 dB

10

u Wuxmummummummm

e

-y Al
5
&0 AvgHold 500
-70
-79.5-

Center 527.5 MHz 85 kHz/

Span 950 kHz
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5.6 Conducted Out of Band Emission Measurement

5.6.1 Limits of Conducted Out of Band Emission Measurement

Below 30dB of the highest emission level of operating band (in 100kHz Resolution Bandwidth).

5.6.2 Test Setup

EUT Spectrum
Attenuator | Analyzer

5.6.3 Test Instruments

Refer to section 4.1.2 to get information of above instrument.

5.6.4 Test Procedure

MEASUREMENT PROCEDURE REF

. Set the RBW = 100 kHz.

. Set the VBW = 300 kHz.

. Detector = peak.

. Sweep time = auto couple.

. Trace mode = max hold.

. Allow trace to fully stabilize.

. Use the peak marker function to determine the maximum power level in any 100 kHz band segment within
the fundamental EBW.

~NOoO O WN PR

MEASUREMENT PROCEDURE OOBE

. Set RBW =100 kHz.

. Set VBW = 300 kHz.

. Detector = peak.

. Sweep = auto couple.

. Trace Mode = max hold.

. Allow trace to fully stabilize.

. Use the peak marker function to determine the maximum amplitude level.

~NOoO O WN PR

5.6.5 Deviation from Test Standard

No deviation.

5.6.6 EUT Operating Condition

Same as Item 5.3.6.

5.6.7 Test Results (Mode 1)

The spectrum plots are attached on the following pages. D1 line indicates the highest level, and D2 line
indicates the 30dB offset below D1. It shows compliance with the requirement.
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RBW 100 kHz TOMPVEW ey my)
VBW 300 kHz 26,65 dBm
105 ReF405 dBm Alt 3048 SWT 50 ms 91425 iz
Offset 20.5 08,
.
T
D' !
8 T T T T T [eureau]
Center 9145 MHz 97 kHa/ Span 970 kHz
RBW 100 kHiz TIMPVEW e RBW 100 kHz TMPVEW ey ooy
VB 300 kHz 2612 dBm VB 300 kHz 26,59 dBm
5. RELE05 B Att 3008 SWT 267.9804 ms 902,48 WHz <05 RE1405 68 Att 3008 SWT 287.8804 ms 91429 HHz
Offset 20.5 48 Warker 2 [T1] Offset 205 a8 Warker 2 [T1]
40,68 dBm -40.54 dBm
1 79877 WHz 1 863.38 HHz
D1 26,68 dRr Marker 3 [T1] D1 26,628 dBr Marker 3 [T1]
32,49 dBm -34.12dBm
378009 GHz 379099 Gz
[PENE| T 02 332 dAr
-0~ p
50~ E
e T T T T S5 T T T T
Start 30 WHz 997 Wz Stop 10 GHz Start 30 WHz 997 WHz/ Stop 10 GHz
REW 100 kHiz TIHPVEW ey
VB 300 kHz 2862 dBm
15 REN 405 dBm Alt 30 dB SWT 287.9504 ms 926.39 WHz
Offset 20.5 48 Warker 2 [T1]
40,97 dBim
1 803.97 WHz
D1 2668 dlfr Marker 3 [T1]
-35.08 dBm
378769 GHz
2
B T T T ! [Eureau]
Start 30 MHz 997 Hz Stop 10 GHz
REW 100 kHiz TONPVEW ey m) RBW 100 kHz TIMPVEN e (o)
VBIN 300 kHz 2843 dBm VB 300 kHz 26,48 dBm
405, ReT 405 dBm Alt 30 dB SWT 4267 ms 90228 Hz 405 Ref 405 68m Att 30 dB SWT 4.267 ms 92636 HHz
Offset 20.5 d] Marker 2 [T1] Offset 20.5 df Marker 2 [T1]
-16.46 dBm -42.19 dBm
i 902.00 WHz 1 902.00 HHz
Nio66AdR: Marker 3 [T1] D125 68 dAr Marker 3 [T1]
~43.41 dBm H -34.47 gBm
928.00 WHz 928.00 HHz
Marker & [T1] Marker & [T1]
-16.46 dBm -40.40 dBm
902.00 WHz 896.58 HiHz
Marker § [T1] Marker § [T1]
~40.21 dBm -28.92 dBm
EREEEPT B 934.37 WHz SRR 1 926.18 HHz
A : : /
A
R R i FIRTITT Y P - TN i e i A e o
F A A F
5854 T T T T T T et reas] 585 T T T T T
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5.6.8

Test Results (Mode 2)

The spectrum plots are attached on the following pages. D1 line indicates the highest level, and D2 line

indicates the 30dB offset below D1. It shows compliance with the requirement.

REW 100 61z TIMPVEW ey
VBW 300 kHz 27,85 dBm
05 REr405 dom Alt 3048 SWT 50 ms 926,60 WHz
Offset 20.5 98
p
n
! M/
L
e T T T T T T Fovreany
Center 526 5 MHz 96 khz/ Span 980 kHz
RBW 100 kHiz TIMPVEW e RBW 100 kHz TMPVEW ey ooy
VB 300 kHz 27,39 dBm VB 300 kHz 2777 dBm
5. RELE05 B Att 308 SWT 267.9804 ms 90228 WHz <05 RE1405 68 At 3048 SWT 2679804 ms 91429 HHz
Offset 20.5 68 Warker 2 [T1] Offset 205 48 Warker 2 [T1]
39,69 dBm | -40.91 dBm
. — 838.28 WHz - - 43928 HHz
4 g Marker 3 [T1] : Marker 3 [T1]
33,68 dBm -3453dBm
374509 Gz 376269 GHz
B i |7 AE
3
2
S T T T ! oAt = T ! T T oAt
Start 30 MHz 997 WHz/ Stop 10 GHz [vER TAS] Start 30 MHz 997 MHz/ R E VER I TAS |
RBW 100 kHiz TIMPVEW e
VB 300 kHz 2771 dBm
405 RET405 B At 30 6B SWT 267.9904 ms. 926,53 WHz
Offset 20.5 68 Warker 2 [T1]
) 40,82 dBm
- - 756.87 WHz
: . Marker 3 [T1]
3483 dBm
3.82779 GHz
T EE
2
e T T T T
Start 30 WHz 997 Wz Stop 10 GHz
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REW 100 kHiz TIHPVEW ey RBW 100 k2 THMPVEN ey oy
VB 300 kHz 27,34 dBm VB 300 kHz 2737 dBm
15 REN 405 dBm Alt 30 dB SWT 4267 ms 90238 iHz 405 Rel405 dBm Att 3068 SWT 4267 ms 926,69 MHz

Offset 20.5 dF Marker 2 [T1] Offset 20.5 df Marker 2 [T1]
-12.48 dBm ; -42.57 dBm
- - 902.00 WHz - - 902,00 HHz

. Marker 3 [T1] ; Marker 3 (T1]
~41.95 dBm -30.50 dBm
926.00 WHz 926,00 HHz

Marker 4 [T1] Marker & [T1]
-13.98 dBm -40.01 dBm
901.97 WHz 901.40 HHz

Marker § [T1] Marker § [T1]
38,97 dBm -30.49 dBm
D2z TZaEm i 934.42 WHz D2 =ZTZaEm t 928.00 HHz

}"F N“ s i rﬂ' \
4 e AT r - A FrrL
; e} T TORT F1 P YTSPY NP Yy
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5.6.9 Test Results (Mode 3)

The spectrum plots are attached on the following pages. D1 line indicates the highest level, and D2 line

indicates the 30dB offset below D1. It shows compliance with the requirement.
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5.6.10 Test Results (Mode 4)

The spectrum plots are attached on the following pages. D1 line indicates the highest level, and D2 line
indicates the 30dB offset below D1. It shows compliance with the requirement.
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5.6.11 Test Results (Mode 5)

The spectrum plots are attached on the following pages. D1 line indicates the highest level, and D2 line
indicates the 30dB offset below D1. It shows compliance with the requirement.
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6 Pictures of Test Arrangements

Please refer to the attached file (Test Setup Photo).
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Appendix — Information of the Testing Laboratories

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch, were founded in 1988 to
provide our best service in EMC, Radio, Telecom and Safety consultation. Our laboratories are FCC
recognized accredited test firms and accredited according to ISO/IEC 17025.

If you have any comments, please feel free to contact us at the following:

Lin Kou EMC/RF Lab Hsin Chu EMC/RF/Telecom Lab
Tel: 886-2-26052180 Tel: 886-3-6668565
Fax: 886-2-26051924 Fax: 886-3-6668323

Hwa Ya EMC/RF/Safety Lab
Tel: 886-3-3183232
Fax: 886-3-3270892

Email: service.adt@tw.bureauveritas.com
Web Site: www.bureauveritas-adt.com

The address and road map of all our labs can be found in our web site also.

- END ---
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