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Hangzhou City, Zhejiang Province, PEOPLE'S REPUBLIC OF
CHINA

Test Result : M Positive O Negative

Total pages including
Appendices

TUV SUD Certification and Testing (China) Co., Ltd. is a subcontractor to TUV SUD Product Service GmbH according to the principles outlined in 1ISO 17025.

TUV SUD Certification and Testing (China) Co., Ltd. reports apply only to the specific samples tested under stated test conditions. Construction of the actual test
samples has been documented. It is the manufacturer's responsibility to assure that additional production units of this model are manufactured with identical
electrical and mechanical components. The manufacturer/importer is responsible to the Competent Authorities in Europe for any modifications made to the
production units which result in non-compliance to the relevant regulations. TUV SUD Certification and Testing (China) Co., Ltd. shall have no liability for any
deductions, inferences or generalizations drawn by the client or others from TUV SUD Certification and Testing (China) Co., Ltd. issued reports.

This report is the confidential property of the client. As a mutual protection to our clients, the public and ourselves, extracts from the test report shall not be
reproduced except in full without our written approval.
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2 Report Modification Record

Alterations and additions to this report will be issued to the holders of each copy in the form of a
complete document.
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3 Details about the Test Laboratory

Test Site 1

Company name:

Test Firm FCC
Registration
Number:

Designation
number:

Telephone:
Fax:
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4 Description of the Equipment under Test

Product:
PMN / HVIN / Model no.:
FCC ID:

Rating:

RF Transmission Frequency:

No. of Operated Channel:

Modulation:
Channel list:

Hardware Version:
Software Version:
Antenna Type:
Antenna Gain:

Description of the EUT:

Test sample no.:

Remark:

Title: DTS Test Report
Revision: 02
Effective date: 2024-08-01

Dual Band Wireless Multi-mode Gateway

THPO01-ZB-V5

2BEWX-THPO01-ZB

Gateway Input: DC 5V, 1A

Adapter Input:100-240V~,50/60Hz, 0.25A

Adapter Output: DC 5.0V, 1.0A, 5.0W

Zigbee: 2405MHz-2480MHz

16

16-ary orthogonal modulation, O-QPSK PHY

Zigbee
Ch | Fre(MHz) | Ch Fre(MHz) | Ch Fre(MHz)
11 | 2405 17 2435 23 2465
12 | 2410 18 2440 24 2470
13 2415 19 2445 25 2475
14 | 2420 20 2450 26 2480
15 2425 21 2455
16 | 2430 22 2460
V1.0.3
V1.0.0

FPC Antenna

2.45dBi

The Equipment Under Test (EUT) is a Dual Band Wireless Multi-mode
Gateway which supports 2.4GHz & 5GHz Wi-Fi, Low Energy Bluetooth
(1Mbps & 2Mbps date rate) and Zigbee functions. We tested it and listed
the worst data in this report

WUX 0896895-002

This report is only for Zigbee
The sample’s mentioned in this report is/are submitted/ supplied/ manufactured by client. The laboratory

therefore assumes no responsibility for accuracy of information on the brand name, model number, origin
of manufacture, consignment or any information supplied.

ID-Number: EMC_WUX_F_25.34E
Author: Ming GU

Phone: +86 510 8820 3737

Fax: +86 510 8820 3636

TUV SUD Certification and Testing (China)
Co., Ltd.

Floor 1-4, Building B, No.37, Tuanjie
Road(Middle), Xishan Economic and
Technological Development Zone, Wuxi,
Jiangsu. China



Report Number: 4842025239900C Page 6 of 57 @

5 Summary of Test Standards

Test Standards

FCC Part 15 Subpart C | PART 15 - RADIO FREQUENCY DEVICES
Subpart C - Intentional Radiators

All the test methods were according to KDB 558074 D01 15.247 Meas Guidance v05r02 and
ANSI C63.10 (2020).
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6 Summary of Test Results

&

Technical Requirements

. Test Test Result

Test Condition Pages Site |Pass Fail N/A
Conducted emission AC Site X OO O

815.207 power port 13-15 1
Conducted peak output ) Site X O O

§15.247 (b) (3) power 16-17 1

§15.247(a)(1) 20dB bandwidth --- --- L] L] >

§15.247(a)(1) Carrier frequency [] [] X
separation

§15.247(a)(1)(iii) ][\‘“mber of hopping 0 O X
requencies

§15.247(a)(L)(iii) Dwell Time I R
6dB bandwidth and 99% siie | X O O

815.247(2)(2) Occupied Bandwidth 18-21 1

§15.247(e) Power spectral density 22-23 flte ] L] L]
Spurious RF conducted Site X O [

§15.247(d) emissions 24-29 1

§15.247(d) Band edge 30-32 flte ] L] L

§15.247(d) & §15.209 & §15.205 | Spurious radiated 33.53 | Site X OO O
emissions for transmitter 1

§15.203 Antenna requirement See note 1 ] L] L]

Remark 1: N/A — Not Applicable.
Note 1: The EUT uses a FPC Antenna, which gain is 2.45dBi. In accordance to §15.203, It is considered
sufficiently to comply with the provisions of this section.
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7 General Remarks
Remarks

This submittal(s) (test report) is intended for FCC ID: 2BEWX-THP01-ZB, complies with Section
15.207,15.209,15.231,15.247 of the FCC Part 15, Subpart C Rules.

SUMMARY:

All tests according to the regulations cited on page 7 were
W - Performed

O - Not Performed

The Equipment under Test

W - Fulfills the general approval requirements.

O - Does not fulfill the general approval requirements.

Sample Received Date: 2025.3.13
Testing Start Date: 2025.3.15
Testing End Date: 2025.4.15

-TUV SUD Certification and Testing (China) Co., Ltd.

Reviewed by: Prepared by: Tested by:
P2 A7 2)i hus Kiox
Bo Dai Xin Feng Zhihua Xia
Project Manager Project Engineer Test Engineer
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8 Test Setups

Page 9 of 57

7.1 AC Power Line Conducted Emission test setups

40cm
| .

EUT

Measunng

Receiver

LISN

|™ |

Blem

7.2 Radiated test setups

9kHz ~ 30MHz Test Setup:

EUT
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30MHz ~ 1GHz Test Setup:

y——

1~4m

l

Antenna

EUT

&

ae

—

U
A

3m

0.8m
(Turntable)

W (Antenna Tower)
-

|
J

1GHz ~ 18GHz Test Setup:

3m >
(Turntable)
‘—
Spectrum Analyzer ,I-’ e
=y | =

Pre-Amplifier
- ]

Phone: +86 510 8820 3737
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18GHz ~ 25GHz Test Setup:

]

1~4m . (Antenna Tower)

l Antenna ‘ S v A
D e S
| ._’- o |

r 1
—3m — tl.
-.

(Turntable)

7.3 Conducted RF test setups

Signal spectrum analyzer EUT
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9 Systems test configuration

Auxiliary Equipment Used during Test:

DESCRIPTION MANUFACTURER | MODEL NO.(SHIELD) SIN(LENGTH)
Notebook Huawei VLT-W50 2018AP1231
Test software: sscom5.13.1
Test Mode Applicability and Tested Channel Detail:
Tested : Power level setting
Mode Channel Data Rate Modulation (Index Value)
11 65
Zigbee 18 250kbps 0-QPSK 65
26 65

Non-hopping mode: The system was configured to operate at a signal channel transmitting.
The test software allows the configuration and operation at the worst-case duty and the highest

transmit power.
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10 Technical Requirement

10.1Conducted Emission

Test Method
1. The EUT was placed on a table, which is 0.8m above ground plane
2. The power line of the EUT is connected to the AC mains through a Artificial Mains
Network (A.M.N.).
3. Maximum procedure was performed to ensure EUT compliance
4. A EMI test receiver is used to test the emissions from both sides of AC line

Limit
According to §15.207, conducted emissions limit as below:

Frequency QP Limit AV Limit
MHz dBuVv dBuVv
0.150-0.500 66-56* 56-46*
0.500-5 56 46
5-30 60 50

Decreasing linearly with logarithm of the frequency

Title: DTS Test Report ID-Number: EMC_WUX_F_25.34E Phone: +86 510 8820 3737 TUV SUD Certification and Testing (China)
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Conducted Emission

150k-30MHz Conducted Emission Test

EUT Information

EUT: Dual Band Wireless Multi-mode Gateway
Model: THPO1-ZB-V5
Client: Zhejiang Lingzhu Technology Co., Ltd

Operating Conditions:
Operator Name:

Power on, Zigbee transmitting, 2405MHz
Zhihua Xia

2

Input: AC 120V 60Hz
Test Standard: FCC Part 15.207(a)
Comment: Phase L

Sample No.: WUX 0896895-002

Scan Setup: Mains Voltage LISN 2 Lines 150kHz-30MHz Pre Fcc [EMI

conducted]
Hardware Setup: Mains Voltage LISN 2 Lines 150kHz-30MHz_Fcc
Receiver: [ESW 8]
Level Unit: dBuv
Subrange Step Size Detectors IF BW Meas. Time Preamp
150 kHz - 30 MHz 4 kHz PK+ ; AVG 9 kHz 0.01s 0dB
9571
80T
FCC part 15 % oltage on Mains OF
> 60T I
jm}
o 1
o
£ a0+
g
[¢5] m
-
201
1 +
0l A Bt sl
150k 300 400500 800 1M 2 3 AMBEM B 8 10M 20 30M
Freauencyin Hz
Limit and Margin
Frequency QuasiPeak | CAverage Meas. Bandwi | Corr. | Margin | Limit- | Margin | Limit -
(MHz) (dBuV) (dBuV) Time dth (dB) | -QPK QPK - CAV CAV
(ms) (kHz) (dB) (dBuV) (dB) (dBuV)
0.438000 30.5 6.3 1000.0 9.000 | 10.1 26.6 57.1 40.8 47.1
0.694000 21.4 0.7 1000.0 9.000 | 10.1 34.6 56.0 45.3 46.0
4.686000 18.0 7.0 1000.0 9.000 | 10.3 38.0 56.0 39.0 46.0
8.650000 16.6 3.6 1000.0 9.000 | 10.4 43.4 60.0 46.4 50.0
15.178000 18.1 1.6 1000.0 9.000 | 10.6 41.9 60.0 48.4 50.0
21.466000 19.2 2.0 1000.0 9.000 | 10.6 40.8 60.0 48.0 50.0

Note 1: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + LISN Factor (dB) + 10dB Attenuator
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150k-30MHz Conducted Emission Test

EUT Information

EUT: Dual Band Wireless Multi-mode Gateway
Model: THPO1-ZB-V5
Client: Zhejiang Lingzhu Technology Co., Ltd

Operating Conditions:

Operator Name:

Power on, Zigbee transmitting, 2405MHz
Zhihua Xia

Input: AC 120V 60Hz
Test Standard: FCC Part 15.207(a)
Comment: Phase N

Sample No.: WUX 0896895-002

Scan Setup: Mains Voltage LISN 2 Lines 150kHz-30MHz Pre Fcc [EMI

conducted]
Hardware Setup: Mains Voltage LISN 2 Lines 150kHz-30MHz_Fcc
Receiver: [ESW 8]
Level Unit: dBuv
Subrange Step Size Detectors IF BW Meas. Time Preamp
150 kHz - 30 MHz 4 kHz PK+; AVG 9 kHz 0.01s 0dB
95T
80T
FCC part 15 % oltage on Mains OF
> B0 [
]
o 1
©
=
= X
20T 2
1 ot 4
_|_
0t b "
160k 300 400500 800 1M 2 imM 4m B B g 10M 20k 30M
Frequency in Hz
Limit and Margin
Frequency QuasiPeak | CAverage Meas. Bandwi | Corr. | Margin | Limit- | Margin | Limit -
(MHz) (dBuv) (dBuV) Time dth (dB) | -QPK QPK - CAV CAV
(ms) (kHz) (dB) | (dBuv) | (dB) | (dBuV)
0.438000 34.5 8.0 1000.0 9.000 | 10.4 22.6 57.1 39.1 47.1
0.702000 25.8 2.5 1000.0 9.000 | 10.4 30.2 56.0 43.5 46.0
1.070000 17.0 -0.9 1000.0 9.000 | 10.4 39.0 56.0 46.9 46.0
10.754000 19.5 1.9 1000.0 9.000 | 10.8 40.5 60.0 48.1 50.0
15.270000 25.7 4.8 1000.0 9.000 | 10.8 34.3 60.0 45.2 50.0
21.798000 26.1 6.5 1000.0 9.000 | 10.8 33.9 60.0 43.5 50.0

Note 1: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + LISN Factor (dB) + 10dB Attenuator
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10.2Conducted peak output power

Test Method

Page 16 of 57

&

1. The RF output of EUT was connected to the spectrum analyzer by RF cable. The path
loss was compensated to the results for each measurement.
2. Set to the maximum power setting and enable the EUT transmit continuously.
3. Use the following test receiver settings:
Span = approximately 5 times the 6dB bandwidth, centered on a channel need to test,
RBW > the 6dB bandwidth of the emission being measured, VBW=3RBW,
Sweep = auto, Detector function = peak, Trace = max hold
4. Allow the trace to stabilize. Use the marker-to-peak function to set the marker to the
peak of the emission. The indicated level is the peak output power and record the results

in the test report.

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

Limits

According to 815.247 (b) (3), conducted peak output power limit as below:

Frequency Range Limit Limit
MHz W dBm
2400-2483.5 <1 <30

Test result as below table

Bluetooth LE Test Result

Conducted Peak Output Power (dBm)
Test Mode Fr((al\c/1|l|1_|ez|;cy §15.247 (b) (3)
Result limit Verdict
2405MHz 5.67 <30 Pass
Zigbee 2440MHz 5.21 <30 Pass
2480MHz 4.92 <30 Pass
Title: DTS Test Report ID-Number: EMC_WUX_F_25.34E Phone: +86 510 8820 3737 TUV SUD Certification and Testing (China)
Revision: 02 Author: Ming GU Fax: +86 510 8820 3636 Co., Ltd.
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Zigbee_Antl 2405MHz

MultiView Spectrum
Ref Level 20.00 dBm  Offset 12.14dB & RBW 3 MHz

- Att 30dB SWT  10.1ms ® VBW 10 MHz Mode Sweep
1Frequency Sweep

SGL
Count 100/100
1Pk Max
(] 5.67 dBm
2.404 332 60 GHz

-10 dBr

o

-30 dBry v

-40 dBnv

-50 dBnv

-60 dBr

-70 dBr

CF 2.405 GHz

10001 pts .5 MHz/

Span 15.0 MHz

Zighee Antl 2440MHz

MultiView Spectrum
Ref Level 20.00 dBm  Offset 12.06 dB & RBW 3 MHz

- Att 30dB  SWT  10.1ms & VBW 10 MHz Mode Sweep
1 Frequency Sweep

SGL
Count 100/100

10 dBrv

1Pk Max
M1t 5.21dBm
2.439 40610 GHz

0 dBny

=10 dBny

-20 dBm /

Jrd

-40 dBm

50 dBm:

-60 dBrm

=70 dBry

CF 2.44 GHz

10001 pts -5 MHz/

Span 15.0 MHz

Zigbee Antl 2480MHz

MultiView Spectrum

Ref Level 2000 dBm Offset 1226dB & RBW 3 MHz

SGL
- At 30dB SWT 101 ms ® VBW 10 MHz Mode Sweep Count 100/100
1 Frequency Sweep 1Pk Max
M1 4.92 dBm
2.479 320 60 GHz
10 dBr
- ]
0.dBm o
10 dBm 7
20 dBr // \\\
30 dBm— " iy
40 dBm
-50 dBm
-60 dBrm
=70 dBrmy
CF 2.48 GHz 10001 pts 5 MHz/ Span 15.0 MHz
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10.36dB bandwidth and 99% Occupied Bandwidth
Test Method for 6 dB Bandwidth

1.
2.
3.

No ok

Set RBW = shall be in the range of 1% to 5% of the OBW but not less than 100 kHz.
Set the VBW 2 [3 x RBW].

Detector = peak.

RBW=100KHz, VBW=3RBW, Sweep = auto, Detector function = peak, Trace = max hold
Trace mode = max-hold.

Sweep = No faster than coupled (auto) time.

Allow the trace to stabilize.

Measure the maximum width of the emission by placing two markers, one at the lowest
frequency and the other at the highest frequency of the envelope of the spectral display,
such that each marker is at or slightly below the “-6 dB down amplitude”. If a marker is
below this “-6 dB down amplitude” value, then it shall be as close as possible to this
value.

Test Method for 99 % Bandwidth

1. Use the following spectrum analyzer settings:

RBW=1% to 5% of the actual occupied, VBW=3RBW, Sweep = auto,
Detector function = peak, Trace = max hold

2. Use the occupied bandwidth measurement capability of test receiver.
3. Allow the trace to stabilize, record the occupied bandwidth value.

Limit
6dB bandwidth Limit [kHz] 99% bandwidth Limit [kHZ]
=500
Test result
6dB bandwidth (MHz) Result 99% occupied
Test Mode Frequency . X bandwidth
(MHz) result limit verdict MHz
2405 1.639 0.5 Pass 2.243
Zigbee 2440 1.618 0.5 Pass 2.244

2480 1.652 0.5 Pass 2.247
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Zigbee_Antl 2440MHz

MultiView ™ Spectrum .
Ref Level 20.00 dBm  Offset 12.06 dB ® RBW 50 kHz SGL
- Att 30dB SWT 10.1ms ® VBW 200kHz Mode Sweep Count 100/100
1 Occupied Bandwidth 1Pk Max
m1[1] -0.79 dBm
2.440 088 490 GHz
10 dBrm
0dBm
apraraii bty
-10 dBr ﬂ w
-20 dBrwr H \L
-30 dBo ot Jf '\V “h
-40 dBrm w
R M
Rl
-60 dBrm
=70 dBrwr
CF 2.44 GHz 10001 pts 750.0 kHz/ Span 7.5 MHz
2 Marker Table
M1 1 2.44008849 GHz -0.79 dBm Occ Bw 2.244137579 MHz
m 1 2438864329 GHz -14.58 dBm Occ Bw Centroid 2.439 986 398 GHz
T2 1 2441108 467 GHz -14.82 dBm Dcc B Freq Offset -13.601 923 384 kHz
Zighee Antl 2480MHz
MultiView ® Spectrum
Ref Level 20.00 dBm Offset 12.26dB & RBW 50 kHz SGL
- Att 30dB SWT 10.1ms ® VBW 200kHz Mode Sweep Count 100/100
1 Occupied Bandwidth 1Pk Max
mi[1] -0.99 dBm
2.479 887510 GHz
10 dBrv
0dBm M
10 8 o LT
10 dBm “-nl,!f M
-20 dBnr /‘.-J‘ e
-30 dBan aid 1‘ n"‘m
40 dBm 2 i
s M
i v
-60 dBr
=70 dBny
CF 2.48 GHz 10001 pts 750.0 kHz/ Span 7.5 MHz
2 Marker Table
M1 1 2.47988751 GHz -0.99 dBm Occ Bw 2.246531633 MHz
m 1 2478863177 GHz -14.11 dBm Oce Bw Centroid 2.479986 443 GHz
T2 1 2.481109 709 GHz -14.87 dBm Occ Bw Freg Offset -13.557 303 612 kHz

Title: DTS Test Report
Revision: 02
Effective date: 2024-08-01

ID-Number: EMC_WUX_F_25.34E

Author: Ming GU

Phone: +86 510 8820 3737
Fax: +86 510 8820 3636

TUV SUD Certification and Testing (China)
Co., Ltd.

Floor 1-4, Building B, No.37, Tuanjie
Road(Middle), Xishan Economic and
Technological Development Zone, Wuxi,
Jiangsu. China




Report Number: 4842025239900C Page 22 of 57 @

10.4Power spectral density

Test Method
This procedure shall be used if maximum peak conducted output power was used to
demonstrate compliance:

1. The RF output of EUT was connected to the spectrum analyzer. The path loss was
compensated to the results for each measurement.
2. Set to the maximum power setting, the instrument center frequency is set to the nominal
EUT channel center frequency enable the EUT transmit continuously.
3. Use the following spectrum analyzer settings:
4. Set analyzer center frequency to DTS channel center frequency. RBW=3kHz,
VBW=3RBW, Span=1.5 times DTS bandwidth, Detector=Peak, Sweep=auto,
Trace= max hold.
5. Allow trace to fully stabilize, use the peak marker function to determine the maximum
amplitude level within the RBW.
6. Repeat above procedures until other frequencies measured were completed.
Limit
Limit [dBm/3kHz]
<8
Test result
_ Frequency Power spectral density Limit
Data transmission rate (MHz) (dBm/3kHz) (dBm/3kHz) Result
2405MHz -9.84 8 Pass
1Mbps 2440MHz -9.86 8 Pass
2480MHz -10.31 8 Pass
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10.5Spurious RF conducted emissions
Test Method

1.

2.

Limit

The RF output of EUT was connected to the spectrum analyzer by RF cable. The path
loss was compensated to the results for each measurement.

Set to the maximum power setting, the instrument center frequency is set to the nominal
EUT channel center frequency enable the EUT transmit continuously.

Use the following spectrum analyzer settings:

Span = wide enough to capture the peak level of the in-band emission and all spurious
emissions (e.g., harmonics) from the lowest frequency generated in the EUT up through
the 10" harmonic. Typically, several plots are required to cover this entire span.

RBW = 100 kHz, VBW=3RBW, Sweep = auto, Detector function = peak, Trace = max
hold

Allow the trace to stabilize. Set the marker on the peak of any spurious emission
recorded.

The level displayed must comply with the limit specified in this Section. Submit these
plots.

Repeat above procedures until all frequencies measured were complete.

Frequency Range Limit (dBc)
MHz
30-25000 -20
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Test Frequenc Freq. Range Result Limit .
Test Mode (Mqu) Y (qMHZ) 9 (dBm) (dBm) Verdict
Reference 4.38 - PASS
2405 30~1000 -55.57 <=-15.62 PASS
1000~26500 -46.49 <=-15.62 PASS
Reference 3.90 --- PASS
Zigbee 2440 30~1000 -55.24 <=-16.10 PASS
1000~26500 -47.33 <=-16.10 PASS
Reference 3.59 --- PASS
2480 30~1000 -57.04 <=-16.41 PASS
1000~26500 -47.43 <=-16.41 PASS
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10.6Band edge
Test Method

1.

2.

o gk

Limit:
In any

The RF output of EUT was connected to the spectrum analyzer by RF cable. The path
loss was compensated to the results for each measurement.

Set to the maximum power setting, the instrument center frequency is set to the nominal
EUT channel center frequency enable the EUT transmit continuously.

Use the following spectrum analyzer settings:

Span = wide enough to capture the peak level of the in-band emission and all spurious
RBW = 100 kHz, VBW=3RBW, Sweep = auto, Detector function = peak, Trace = max
hold

Allow the trace to stabilize, use the peak and delta measurement to record the result.
The level displayed must comply with the limit specified in this Section.

Repeat above procedures until all frequencies measured were complete and submit all
the plots.

100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally

modulated device is operating, the RF power that is produced shall be at least 20 dB below that
in the 100 kHz bandwidth within the band that contains the highest level of the desired power,

based

on either an RF conducted or a radiated measurement, provided that the transmitter

demonstrates compliance with the peak conducted power limits. If the transmitter complies with
the conducted power limits based on the use of RMS averaging over a time interval, as
permitted under 8§ 15.247(b)(3), the attenuation required shall be 30 dB instead of 20 dB.

Frequency Range Limit (dBc)
MHz
30-25000 -20
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Test result
Reference .
Test Mode el Level =izl Lias Verdict
MHz dBm dBm
(MHz) (dBm) (dBm) (dBm)
Zigbee 2405 1.42 -49.22 <=-18.58 PASS
9 2480 0.71 -49.32 <=-19.29 PASS
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Zigbee_Ant1_2480MHz Reference Point

MultiView Spectrum
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10.7 Spurious radiated emissions for transmitter
Test Method

1.

The EUT was place on a turn table which is 1.5m above ground plane for above 1GHz
and 0.8m above ground for below 1GHz 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 O degrees to 360 degrees to find the maximum reading.

Use the following spectrum analyzer settings According to C63.10

1) Procedure for Unwanted Emissions Measurements Below 1000 MHz

Span = wide enough to capture the peak level of the in-band emission and all spurious
RBW =100 kHz to 120kHz, VBW=RBW for peak measurement, Sweep = auto, Detector
function = peak, Trace = max hold.

2) For Peak unwanted emissions Above 1GHz:

Span = wide enough to capture the peak level of the in-band emission and all spurious
RBW = 1MHz, VBW=RBW for peak measurement, Sweep = auto, Detector function =
peak, Trace = max hold.

Procedures for average unwanted emissions measurements above 1GHz

a) RBW = 1MHz.

b) VBW \ [3 x RBW].

c) Detector = RMS (power averaging), if [span / (# of points in sweep)] \ RBW / 2.
Satisfying this condition can require increasing the number of points in the sweep or
reducing the span. If the condition is not satisfied, then the detector mode shall be set to
peak.

d) Averaging type = power (i.e., rms) (As an alternative, the detector and averaging type
may be set for linear voltage averaging. Some instruments require linear display mode to
use linear voltage averaging. Log or dB averaging shall not be used.)

e) Sweep time = auto.

f) Perform a trace average of at least 100 traces if the transmission is continuous. If the
transmission is not continuous, then the number of traces shall be increased by a factor
of 1/ D, where D is the duty cycle. For example, with 50% duty cycle, at least 200 traces
shall be averaged. (If a specific emission is demonstrated to be continuous—i.e., 100%
duty cycle—then rather than turning ON and OFF with the transmit cycle, at least 100
traces shall be averaged.)

g) If tests are performed with the EUT transmitting at a duty cycle less than 98%, then a
correction factor shall be added to the measurement results prior to comparing with the
emission limit, to compute the emission level that would have been measured had the
test been performed at 100% duty cycle. The correction factor is computed as follows:
1) If power averaging (rms) mode was used in the preceding step e), then the correction
factor is [10 log (1 / D)], where D is the duty cycle. For example, if the transmit duty
cycle was 50%, then 3 dB shall be added to the measured emission levels.

2) If linear voltage averaging mode was used in the preceding step e), then the correction
factor is [20 log (1 / D)], where D is the duty cycle. For example, if the transmit duty
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cycle was 50%, then 6 dB shall be added to the measured emission levels.

3) If a specific emission is demonstrated to be continuous (100% duty cycle) rather than
turning ON and OFF with the transmit cycle, then no duty cycle correction is required
for that emission (AV) at frequency above 1GHz.

Limit

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated device is operating, the RF power that is produced shall be at least 20 dB below that
in the 100 kHz bandwidth within the band that contains the highest level of the desired power,
based on either an RF conducted or a radiated measurement, provided that the transmitter
demonstrates compliance with the peak conducted power limits. If the transmitter complies with
the conducted power limits based on the use of RMS averaging over a time interval, as
permitted under 8§ 15.247(b)(3), the attenuation required shall be 30 dB instead of 20 dB.
Attenuation below the general field strength limits specified in § 15.209(a) is not required. In
addition, radiated emissions which fall in the restricted bands, as defined in§ 15.205(a), must
also comply with the radiated emission limits specified in § 15.209(a).

Frequency Field Strength Field Strength Detector Measurement distance
MHz uV/m dBuV/m meters
0.009-0.490 2400/F(kHz) 48.5-13.8 AV 300
0.490-1.705 24000/F(kHz) 33.8-23.0 QP 30
1.705-30 30 29.5 QP 30
30-88 100 40 QP 3
88-216 150 43,5 QP 3
216-960 200 46 QP 3
960-1000 500 54 QP 3
Above 1000 500 54 AV 3
Above 1000 5000 74 PK 3

Note 1: Limit 3m(dBuV/m)=Limit 300m(dBpV/m)+40Log(300m/3m) (Below 30MHz)
Note 2: Limit 3m(dBuV/m)=Limit 30m(dBpV/m)+40Log(30m/3m) (Below 30MHz)

Spurious radiated emissions for transmitter
According to C63.10, if the peak (or quasi-peak) measured value complies with the average

limit, it is unnecessary to perform an average measurement, so AV emission value did not show
in below table if the peak value complies with average limit.

Title: DTS Test Report ID-Number: EMC_WUX_F_25.34E Phone: +86 510 8820 3737 TUV SUD Certification and Testing (China)
Revision: 02 Author: Ming GU Fax: +86 510 8820 3636 Co,Ltd. }
Effective date: 2024-08-01 Floor 1-4, Building B, No.37, Tuanjie

Road(Middle), Xishan Economic and
Technological Development Zone, Wuxi,
Jiangsu. China


https://www.ecfr.gov/current/title-47/section-15.247#p-15.247(b)(3)
https://www.ecfr.gov/current/title-47/section-15.205#p-15.205(a)
https://www.ecfr.gov/current/title-47/section-15.209#p-15.209(a)

Report Number: 4842025239900C Page 35 of 57

Test result
The worst case of Radiated Emission below 1GHz:

0.009-30MHz Radiated Emission

Common Information

EUT: Dual Band Wireless Multi-mode Gateway
Model: THPO1-ZB-V5
Client: Zhejiang Lingzhu Technology Co., Ltd

Operating conditions:
Operator name:

Power on, Zigbee transmitting, 2405MHz
Xu Zheng

Input: AC 120V 60Hz
Sample No: WUX 0896895-002
Test standard: FCC Part 15.209(a)
Comment: X-axial orientation

Scan Setup: FCC_RE_9K-30M_Max_3m [EMI radiated]

Hardware Setup:

Radiated E Field 9K-30MHz_3m

Receiver: [ESR 7]
Level Unit: dBuVv/m
Subrange Step Size Detectors IF BW Meas. Time Preamp
9 kHz - 150 kHz 80 Hz PK+ 200 Hz 0.01s 20 dB
150 kHz - 30 MHz 4 kHz PK+ 9 kHz 0.01s 20 dB
E
>
]
S
= FCCPart 15 Loop Antenna
2
o 4
401
201
0 —t } —t } } —t } } —
9k 20 30 50 100k 200 300 500 14 2M 3M BM 10k 20 30M
Freauencvin Hz
Limit and Margin
Frequency QuasiPeak Meas. Time Bandwidth | Height | Azimuth Corr. Margin - Limit -
(MHz) (dBuV/m) (ms) (kHz) (cm) (deg) (dB/m) QPK QPK
(dB) (dBuV/m)
0.055240 37.6 1000.0 0.200 100.0 220.0 19.5 75.1 112.7
0.206000 33.1 1000.0 9.000 100.0 140.3 19.3 68.2 101.3
0.346000 30.7 1000.0 9.000 100.0 236.3 19.3 66.1 96.8
0.682000 26.7 1000.0 9.000 100.0 345.5 19.3 44.2 70.9
2.578000 21.1 1000.0 9.000 100.0 317.3 19.3 48.4 69.5
9.206000 21.3 1000.0 9.000 100.0 208.7 18.9 48.2 69.5

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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EUT:

Model:

Client:

Operating conditions:
Operator name:
Input:

Sample No:

Test standard:
Comment:

Dual Band Wireless Multi-mode Gateway
THPO1-ZB-V5

Zhejiang Lingzhu Technology Co., Ltd
Power on, Zigbee transmitting, 2405MHz
Xu Zheng

AC 120V 60Hz

WUX 0896895-002

FCC Part 15.209(a)

Y-axial orientation

Scan Setup: FCC_RE_9K-30M_Max_3m [EMI radiated]

Hardware Setup:

Radiated E Field 9K-30MHz_3m

Receiver: [ESR 7]
Level Unit: dBuVv/m
Subrange Step Size Detectors IF BW Meas. Time Preamp
9 kHz - 150 kHz 80 Hz PK+ 200 Hz 0.01s 20 dB
150 kHz - 30 MHz 4 kHz PK+ 9 kHz 0.01s 20 dB
E
>
]
S
= FCCPart 15 Loop Antenna
2
o J
401
201
0 } } } } } } } } } } } } |
9k 20 30 50 100k 200 300 500 14 2M 3M BM 10k 20 30M
Freauencvin Hz
Limit and Margin
Frequency QuasiPeak Meas. Time Bandwidth | Height | Azimuth Corr. Margin - Limit -
(MHz) (dBuV/m) (ms) (kHz) (cm) (deg) (dB/m) QPK QPK
(dB) (dBuV/m)
0.015640 43.5 1000.0 0.200 100.0 95.5 19.8 80.2 123.7
0.056200 38.9 1000.0 0.200 100.0 272.1 195 73.7 112.6
0.226000 32.4 1000.0 9.000 100.0 222.3 19.3 68.1 100.5
1.518000 35.9 1000.0 9.000 100.0 298.4 19.3 28.1 64.0
3.034000 31.0 1000.0 9.000 100.0 235.8 19.2 38.5 69.5
7.950000 20.9 1000.0 9.000 100.0 325 19.0 48.7 69.5

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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0.009-30MHz Radiated Emission

Common Information

EUT: Dual Band Wireless Multi-mode Gateway
Model: THPO1-ZB-V5
Client: Zhejiang Lingzhu Technology Co., Ltd

Operating conditions:
Operator name:

Input:
Sample No:

Test standard:

Comment:

Power on, Zigbee transmitting, 2405MHz
Xu Zheng

AC 120V 60Hz

WUX 0896895-002

FCC Part 15.209(a)

Z-axial orientation

Scan Setup: FCC_RE_9K-30M_Max_3m [EMI radiated]

Hardware Setup:

Radiated E Field 9K-30MHz_3m

Receiver: [ESR 7]
Level Unit: dBuVv/m
Subrange Step Size Detectors IF BW Meas. Time Preamp
9 kHz - 150 kHz 80 Hz PK+ 200 Hz 0.01s 20 dB
150 kHz - 30 MHz 4 kHz PK+ 9 kHz 0.01s 20 dB
E
>
]
S
= FCCPart 15 Loop Antenna
2
3
0 } } } } } } } } } } } } |
9k 20 30 50 100k 200 300 500 14 2M 3M BM 10k 20 30M
Freauencvin Hz
Limit and Margin
Frequency QuasiPeak Meas. Time Bandwidth | Height | Azimuth Corr. Margin - Limit -
(MHz) (dBuV/m) (ms) (kHz) (cm) (deg) (dB/m) QPK QPK
(dB) (dBuV/m)
0.056440 36.0 1000.0 0.200 100.0 126.7 19.5 76.6 112.6
0.274000 30.1 1000.0 9.000 100.0 23.6 19.3 68.8 98.8
0.810000 24.0 1000.0 9.000 100.0 286.2 19.3 45.5 69.4
2.262000 21.1 1000.0 9.000 100.0 189.8 19.3 48.4 69.5
6.150000 20.8 1000.0 9.000 100.0 301.9 19.1 48.7 69.5
12.166000 20.5 1000.0 9.000 100.0 93.0 18.8 49.0 69.5

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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30-1000MHz Radiated Emission

Common Information

EUT: Dual Band Wireless Multi-mode Gateway
Model: THPO1-ZB-V5

Client: Zhejiang Lingzhu Technology Co., Ltd
Operating conditions: Power on, Zigbee transmitting, 2405MHz
Operator name: Xu Zheng

Input: AC 120V 60Hz

Sample No: WUX 0896895-002

Test standard: FCC Part 15.209(a)

Comment: Horizontal

Sweep Setup: RE_30M-1G_Sweep_3m [EMI radiated]

Hardware Setup: Radiated E Field 30MHz-1GHz_3m
Receiver: [ESR 3]
Level Unit: dBuV/m
Subrange Step Size Detectors Bandwidth Sweep Time Preamp
30 MHz - 1 GHz 40.417 kHz ~ PK+ 120 kHz 15s 20 dB
0T
60T

FCC Part 15 . 5ubpant. B.Class B

Level in dBuV/m

30M 50 60 g0 100M 20a 300 400 500 00 1G

Frequencyin Hz

Limit and Margin

Frequency QuasiPeak Meas. Time Bandwidth | Height Pol Azimuth Corr. Margin - Limit -
(MHz) (dBuV/m) (ms) (kHz) (cm) (deg) (dB/m) QPK QPK
(dB) (dBuV/m)
104.760000 26.7 1000.0 120.000 200.0 H 148.2 17.2 16.8 43.5
113.960000 25.2 1000.0 120.000 200.0 H 258.0 18.3 18.3 43.5
127.240000 24.6 1000.0 120.000 200.0 H 344.7 19.8 19.0 43.5
248.560000 234 1000.0 120.000 200.0 H 70.4 20.5 22.6 46.0
255.720000 23.2 1000.0 120.000 200.0 H 303.2 20.7 22.8 46.0
753.760000 30.3 1000.0 120.000 200.0 H 359.8 33.1 15.7 46.0

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Common Information

EUT: Dual Band Wireless Multi-mode Gateway
Model: THPO1-ZB-V5
Client: Zhejiang Lingzhu Technology Co., Ltd

Power on, Zigbee transmitting, 2405MHz
Xu Zheng

Operating conditions:
Operator name:

Input: AC 120V 60Hz
Sample No: WUX 0896895-002
Test standard: FCC Part 15.209(a)
Comment: Vertical

Sweep Setup: RE_30M-1G_Sweep_3m [EMI radiated]
Hardware Setup: Radiated E Field 30MHz-1GHz_3m

Receiver: [ESR 3]
Level Unit: dBuV/m
Subrange Step Size Detectors Bandwidth Sweep Time Preamp
30 MHz - 1 GHz 40.417 kHz PK+ 120 kHz 15s 20 dB
0T
G0+ o - -
4 FCC Part.15. Subpant. B Class B
50+ |_
£
>
]
@
o
£
<
[<3]
-
U +4
30m 50 B0 80 100M 200 300 400 500 800 1G
Frequencyin Hz
Limit and Margin
Frequency QuasiPeak Meas. Time Bandwidth | Height Pol Azimuth Corr. Margin - Limit -
(MHz) (dBuV/m) (ms) (kHz) (cm) (deg) (dB/m) QPK QPK
(dB) (dBuV/m)
50.880000 28.7 1000.0 120.000 100.0 \Y 16.8 20.9 11.3 40.0
52.600000 28.9 1000.0 120.000 100.0 \ 353.4 20.9 111 40.0
107.880000 25.4 1000.0 120.000 100.0 \ 297.3 17.7 18.1 43.5
115.200000 26.5 1000.0 120.000 100.0 \ 103.9 18.4 17.0 43.5
122.200000 26.3 1000.0 120.000 100.0 \ 133.9 19.3 17.2 43.5
782.840000 31.0 1000.0 120.000 100.0 \ 171.4 33.5 15.1 46.0

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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The worst case of Radiated Emission 1GHz-18GHz:

1-18G Radiated Emission Test

Common Information

EUT: Dual Band Wireless Multi-mode Gateway
Model: THPO1-ZB-V5

Client: Zhejiang Lingzhu Technology Co., Ltd
Operating conditions: Power on, Zigbee transmitting, 2405MHz
Operator name: Xu Zheng

Input: AC 120V 60Hz

Sample No: WUX 0896895-002

Test standard: FCC Part 15.209(a)

Comment: Horizontal

Sweep Setup: FCC_RE_1-18G Sweep 3m_bonn [EMI radiated]

Hardware Setup: FCC partl5C Radiated E Field 1GHz-18GHz_3m_BONN
Receiver: [FSV 40]
Level Unit: dBuV/m
Subrange Step Size Detectors Bandwidth Sweep Time Preamp
1GHz - 6.3 GHz 441.667 kHz PK+ 1 MHz 1ls 0dB
6.3 GHz - 18 GHz 487.5 kHz PK+ 1 MHz 1ls 0dB
1001
a1 ﬂ FCC part 15 Class B Radiat ed Emission-Abowve 1G-PK
e 1
3 60T
m
U =
£
S 4t
2 M
20T
0 f f f f —— t i
1G 2G 3G 4G 5G 6 a8 10G 18G
Freauencvin Hz
Limit and Margin
Frequency MaxPea | Meas. Height Pol Azimuth Corr. Margin Limit -
(MHz) k Time (cm) (deg) (dB/m) - PK+ PK+
(dBuV/ (ms) (dB) (dBuV/m)
m)

7492.000000 47.8 1000.0 150.0 H 246.2 9.2 26.2 74.0
16525.000000 52.9 1000.0 150.0 H 260.1 18.5 21.2 74.0
17590.500000 53.7 1000.0 150.0 H 118.0 21.9 20.3 74.0

Note: Emission level= Original Receiver Reading + Correct Factor

Correct Factor = Antenna Factor + Cable Loss -Amplifier gain
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Sweep Setup: FCC _Band edge-2300-2430 Sweep 3m_without PA [EMI

radiated]
Hardware Setup: 1-18G_3m_without PA
Receiver: [FSV 40]
Level Unit: dBuVv/m
Subrange Step Size Detectors Bandwidth Sweep Time  Preamp
2.3 GHz - 2.43 GHz 26 kHz PK+ 1 MHz 1ls 20 dB
1201
1001
g 80T FCC part 15 B-flask Boabiove 1G-FK
5 I ‘J
£ 0T FABEEh S
R SRR S o g M
2 X
20+
0 t t t t t t t t t t t t !
2300 2320 2340 2360 2380 2400 2420 2430
Freauency in MHz
Limit and Margin
Frequency MaxPea | Meas. Height Pol Azimuth Corr. Margin Limit -
(MHz) k Time (cm) (deg) (dB/m) - PK+ PK+
(dBuV/ | (ms) (dB) | (dBuVv/m)
m)
2366.500000 47.9 | 1000.0 | 150.0 H 170.0 34.3 26.1 74.0
2388.000000 48.4 | 1000.0 | 150.0 H 106.0 34.4 25.7 74.0
2405.000000 105.2 | 1000.0 | 150.0 H 37.0 345
Note: Measure Level = Reading Level + Correct Factor
Correct Factor = Cable Loss + Antenna Factor
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1-18G Radiated Emission Test

Common Information

EUT:

Model:

Client:

Operating conditions:
Operator name:
Input:

Sample No:

Test standard:
Comment:

Dual Band Wireless Multi-mode Gateway
THPO1-ZB-V5

Zhejiang Lingzhu Technology Co., Ltd
Power on, Zigbee transmitting, 2405MHz
Xu Zheng

AC 120V 60Hz

WUX 0896895-002

FCC Part 15.209(a)

Vertical

Sweep Setup: FCC_RE_1-18G Sweep 3m_bonn [EMI radiated]

Hardware Setup:

FCC partl5C Radiated E Field 1GHz-18GHz_3m_BONN

Receiver: [FSV 40]
Level Unit: dBuV/m
Subrange Step Size Detectors Bandwidth Sweep Time Preamp
1 GHz - 6.3 GHz 441.667 kHz PK+ 1 MHz 1ls 0dB
6.3 GHz - 18 GHz 487.5 kHz PK+ 1 MHz 1ls 0dB
1001
80T 1 FCC part 15 Class B Pradisted Emission-Above 1G-PK
e 1
3 B0t
om
© =
£
T a0t
; W
20
0 f f f f —— !
1G 2G 3G 4G 5G B 8 10G 18G
Frequencyin Hz
Limit and Margin
Frequency MaxPea | Meas. Height Pol Azimuth Corr. Margin Limit -
(MHz) k Time (cm) (deg) (dB/m) - PK+ PK+
(dBuV/ | (ms) (dB) | (dBuVv/m)
m)
6499.000000 45.0 | 1000.0 | 150.0 Vv 109.8 7.0 29.0 74.0
13680.500000 50.6 | 1000.0 | 150.0 Vv 2.2 17.0 23.4 74.0
17607.000000 53.8 | 1000.0 | 150.0 Vv 332.8 22.0 20.2 74.0

Note: Emission level= Original Receiver Reading + Correct Factor

Correct Factor = Antenna Factor + Cable Loss -Amplifier gain
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Sweep Setup: FCC_Band edge-2300-2430 Sweep 3m_without PA [EMI

radiated]
Hardware Setup: 1-18G_3m_without PA
Receiver: [FSV 40]
Level Unit: dBuVv/m
Subrange Step Size Detectors Bandwidth Sweep Time  Preamp
2.3 GHz - 2.43 GHz 26 kHz PK+ 1 MHz 1ls 20 dB
1201
1001
g 80t FCC pait 15 Br,Dx BeAbicue TG-PK
g -+
B0t
% -L L Lo " R, M FanTY .x " T—— -J \.uu.l.._.
- 40T
20+
0 t t t t t t t t t t t t !
2300 2320 2340 2360 2380 2400 2420 2430
Freauency in MHz
Limit and Margin
Frequency MaxPea | Meas. Height Pol Azimuth Corr. Margin Limit -
(MHz) k Time (cm) (deg) (dB/m) - PK+ PK+
(dBuV/ | (ms) (dB) | (dBuV/m)
m)
2370.500000 44.6 | 1000.0 | 150.0 v 182.0 34.3 29.4 74.0
2390.000000 457 | 1000.0 | 150.0 v 200.8 34.4 28.3 74.0
2405.000000 90.3 | 1000.0 | 150.0 v 140.0 345 -16.3 74.0
Note: Measure Level = Reading Level + Correct Factor
Correct Factor = Cable Loss + Antenna Factor
Title: DTS Test Report ID-Number: EMC_WUX_F_25.34E Phone: +86 510 8820 3737 TUV SUD Certification and Testing (China)
Revision: 02 Author: Ming GU Fax: +86 510 8820 3636 Co., Ltd.
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1-18G Radiated Emission Test

Common Information

EUT:

Model:

Client:

Operating conditions:
Operator name:
Input:

Sample No:

Test standard:
Comment:

Dual Band Wireless Multi-mode Gateway
THPO1-ZB-V5

Zhejiang Lingzhu Technology Co., Ltd
Power on, Zigbee transmitting, 2440MHz
Xu Zheng

AC 120V 60Hz

WUX 0896895-002

FCC Part 15.209(a)

Horizontal

Sweep Setup: FCC_RE_1-18G Sweep 3m_bonn [EMI radiated]

Hardware Setup:
Receiver:
Level Unit:

Subrange
1 GHz - 6.3 GHz
6.3 GHz - 18 GHz

1001

80T

FCC partl5C Radiated E Field 1GHz-18GHz_3m_BONN

[FSV 40]

dBuVv/m
Step Size Detectors Bandwidth Sweep Time Preamp
441.667 kHz PK+ 1 MHz ls 0dB
487.5 kHz PK+ 1 MHz ls 0dB

i

FCC part 15 Class B Radist ed Emission-Abowve 1G-FK

60T

Level in dBuV/m

201
0 } } } } } } —t+— |
1G 2G 3G 4G BG B 8 10G 18G
Frequencyin Hz
Limit and Margin
Frequency MaxPea | Meas. Height Pol Azimuth Corr. Margin Limit -
(MHz) k Time (cm) (deg) (dB/m) - PK+ PK+
(dBuV/ (ms) (dB) (dBuV/m)
m)
8845.500000 47.4 1000.0 150.0 H 333.6 11.9 26.6 74.0
16529.000000 52.3 1000.0 150.0 H 284.0 18.5 21.7 74.0
17586.500000 53.3 1000.0 150.0 H 17.1 21.9 20.7 74.0

Note: Emission level= Original Receiver Reading + Correct Factor

Correct Factor = Antenna Factor + Cable Loss -Amplifier gain
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1-18G Radiated Emission Test

Common Information

EUT:

Model:

Client:

Operating conditions:
Operator name:
Input:

Sample No:

Test standard:
Comment:

Dual Band Wireless Multi-mode Gateway
THPO1-ZB-V5

Zhejiang Lingzhu Technology Co., Ltd
Power on, Zigbee transmitting, 2440MHz
Xu Zheng

AC 120V 60Hz

WUX 0896895-002

FCC Part 15.209(a)

Vertical

Sweep Setup: FCC_RE_1-18G Sweep 3m_bonn [EMI radiated]

Hardware Setup:

FCC partl5C Radiated E Field 1GHz-18GHz_3m_BONN

Receiver: [FSV 40]
Level Unit: dBuV/m
Subrange Step Size Detectors Bandwidth Sweep Time Preamp
1 GHz - 6.3 GHz 441.667 kHz PK+ 1 MHz 1ls 0dB
6.3 GHz - 18 GHz 487.5 kHz PK+ 1 MHz 1ls 0dB
1001
80T 1 FEC part 15 Class B Badiat od Emission-Above 10-PK
e 1
3 B0t
om
© =
£
< 40t
. W
20
0 f f f f —— !
1G 2G 3G 4G 5G B 8 10G 18G
Frequencyin Hz
Limit and Margin
Frequency MaxPea | Meas. Height Pol Azimuth Corr. Margin Limit -
(MHz) k Time (cm) (deg) (dB/m) - PK+ PK+
(dBuV/ | (ms) (dB) | (dBuVv/m)
m)
7497.000000 47.5 | 1000.0 | 150.0 Vv 34.5 9.3 26.5 74.0
13633.000000 49.7 | 1000.0 | 150.0 Vv 160.5 17.1 24.3 74.0
17539.000000 53.5 | 1000.0 | 150.0 Vv 136.1 21.9 20.5 74.0

Note: Emission level= Original Receiver Reading + Correct Factor

Correct Factor = Antenna Factor + Cable Loss -Amplifier gain
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2

1-18G Radiated Emission Test

Common Information

EUT: Dual Band Wireless Multi-mode Gateway
Model: THPO1-ZB-V5

Client: Zhejiang Lingzhu Technology Co., Ltd
Operating conditions: Power on, Zigbee transmitting, 2480MHz
Operator name: Xu Zheng

Input: AC 120V 60Hz

Sample No: WUX 0896895-002

Test standard: FCC Part 15.209(a)

Comment: Horizontal

Sweep Setup: FCC_RE_1-18G Sweep 3m_bonn [EMI radiated]

Hardware Setup: FCC partl5C Radiated E Field 1GHz-18GHz_3m_BONN
Receiver: [FSV 40]
Level Unit: dBuV/m
Subrange Step Size Detectors Bandwidth Sweep Time Preamp
1GHz - 6.3 GHz 441.667 kHz PK+ 1 MHz 1ls 0dB
6.3 GHz - 18 GHz 487.5 kHz PK+ 1 MHz 1ls 0dB
1001 4
807 FCC part15 Class B Radiat ed Emission-Abowve 1G-PK
€ 1
3 60T
@
© =
£
S 40t
; Tl bt
20+
0 t t } f f —t—— !
1G 2G 3G 4G G 6 8 10G 18G
Freauencyin Hz
Limit and Margin
Frequency MaxPea | Average Meas. Height | Pol | Azimuth Corr. Margin Limit -
(MHz) k (dBuV/m) Time (cm) (deg) (dB/m) - PK+ PK+
(dBuV/ (ms) (dB) (dBuV/m)
m)

4961.500000 61.0 50.2 1000.0 1500 | H 2115 0.0 13.0 74.0
16569.000000 52.3 1000.0 150.0 | H 25.8 18.7 21.7 74.0
17544.500000 54.1 1000.0 150.0 | H 114.2 21.9 19.9 74.0
Frequency Margin - Limit -

(MHz) Average | Average
(dB) (dBuV/m

4961.500000 3.9 54.0
16569.000000
17544.500000

Note: Emission level= Original Receiver Reading + Correct Factor

Correct Factor = Antenna Factor + Cable Loss -Amplifier gain
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Sweep Setup: FCC_Band edge-2440-2530 Sweep 3m_without PA [EMI

radiated]
Hardware Setup: 1-18G_3m_without PA
Receiver: [FSV 40]
Level Unit: dBuVv/m
Subrange Step Size Detectors Bandwidth Sweep Time  Preamp
2.44 GHz - 2.53 GHz 18 kHz PK+ 1 MHz 1ls 20 dB
1201
1001
g 80T FCC part 15 B-Class B-ahove 1G-FK
5 -
S B0
E -;..4*...1 e " .._uj + M . AP .
3 ant +
20+
0 : t t t t t t t !
2440 2460 2480 2500 2520 2530
Freauency in MHz
Limit and Margin
Frequency MaxPea | Average Meas. Height Pol Azimuth Corr. Margin Limit - Margin
(MHz) k (dBuV/m) Time (cm) (deg) (dB/m) | -PK+ PK+ - AVG
(dBuVv/ (ms) (dB) | (dBuVv/im) | (dB)
m)
2480.000000 99.9 --- | 1000.0 | 150.0 H 10.0 34.8
2483.500000 62.1 48.8 | 1000.0 | 150.0 H 269.0 34.8 11.9 74.0 5.2
2484.000000 56.7 43.6 | 1000.0 | 150.0 H 106.0 34.8 17.3 74.0 10.4

(continuation of the "Limit and Margin" table from column 18 ..

Frequency Limit -
(MHz) AVG
(dBuV/m)
2480.000000
2483.500000 54.0
2484.000000 54.0

Note: Measure Level = Reading Level + Correct Factor
Correct Factor = Cable Loss + Antenna Factor
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1-18G Radiated Emission Test

Common Information

EUT:

Model:

Client:

Operating conditions:
Operator name:
Input:

Sample No:

Test standard:
Comment:

Dual Band Wireless Multi-mode Gateway
THPO1-ZB-V5

Zhejiang Lingzhu Technology Co., Ltd
Power on, Zigbee transmitting, 2480MHz
Xu Zheng

AC 120V 60Hz

WUX 0896895-002

FCC Part 15.209(a)

Vertical

Sweep Setup: FCC_RE_1-18G Sweep 3m_bonn [EMI radiated]

Hardware Setup:

FCC partl5C Radiated E Field 1GHz-18GHz_3m_BONN

Receiver: [FSV 40]
Level Unit: dBuV/m
Subrange Step Size Detectors Bandwidth Sweep Time Preamp
1 GHz - 6.3 GHz 441.667 kHz PK+ 1 MHz 1ls 0dB
6.3 GHz - 18 GHz 487.5 kHz PK+ 1 MHz 1ls 0dB
1001
1 0
80T FEC part 15 Class B Badiat od Emission-Above 10-PK
e 1
3 B0t
om
© =
£
< 40t
g R R
20
0 f f f f —— !
1G 2G 3G 4G 5G B 8 10G 18G
Frequencyin Hz
Limit and Margin
Frequency MaxPea | Meas. Height Pol Azimuth Corr. Margin Limit -
(MHz) k Time (cm) (deg) (dB/m) - PK+ PK+
(dBuV/ | (ms) (dB) | (dBuVv/m)
m)
6300.000000 43.8 | 1000.0 | 150.0 Vv 306.5 6.9 30.2 74.0
11475.000000 48.6 | 1000.0 | 150.0 Vv 234.5 14.0 25.4 74.0
17523.500000 53.3 | 1000.0 | 150.0 Vv 100.0 21.8 20.7 74.0

Note: Emission level= Original Receiver Reading + Correct Factor

Correct Factor = Antenna Factor + Cable Loss -Amplifier gain
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Sweep Setup: FCC_Band edge-2440-2530 Sweep 3m_without PA [EMI

radiated]
Hardware Setup: 1-18G_3m_without PA
Receiver: [FSV 40]
Level Unit: dBuVv/m
Subrange Step Size Detectors Bandwidth Sweep Time  Preamp
2.44 GHz - 2.53 GHz 18 kHz PK+ 1 MHz 1ls 20 dB
1201
1001
g 80T fx\ FCC part 15 B-Class B-ahove 1G-FK
5 =+
\
E Tl N J &_ . " PR S TP
3 ant
20+
0 : : : : : : : : |
2440 2460 2480 2500 2520 2530

Frequency in MHz

Limit and Margin

Frequency MaxPea | Meas. Height | Pol | Azimuth Corr. Margin Limit -
(MHz) k Time (cm) (deg) (dB/m) | -PK+ PK+
(dBuV/ (ms) (dB) (dBuV/m)
m)
2480.000000 90.4 1000.0 150.0 | V 94.0 34.8 -16.4 74.0
2483.500000 51.3 1000.0 150.0 | V 216.0 34.8 22.7 74.0
2484.000000 49.1 1000.0 150.0 | V 0.0 34.8 25.0 74.0

Note: Measure Level = Reading Level + Correct Factor
Correct Factor = Cable Loss + Antenna Factor
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The worst case of Radiated Emission 18GHz-25GHz:

18-25G Radiated Emission

Common Information

EUT:

Model:

Client:

Operating conditions:
Operator name:
Input:

Sample No:

Test standard:
Comment:

Dual Band Wireless Multi-mode Gateway
THPO1-ZB-V5
Zhejiang Lingzhu Technology Co., Ltd
Power on, Zigbee transmitting, 2405MHz
Xu Zheng

AC 120V 60Hz
WUX 0896895-002
FCC Part 15.209(a)
Horizontal

Sweep Setup: FCC_RE_18-25G_Sweep_3m [EMI radiated]

Hardware Setup: 18-40GHz_3m
Receiver: [FSV 40]
Level Unit: dBuVv/m
Subrange Step Size Detectors Bandwidth Sweep Time Preamp
18 GHz - 25 GHz 500 kHz PK+ 1 MHz ls 0dB
100
0T FOC part 15 B-Class BAbove 1G-FK
e 1
3 BT , D
a f Wi e ity
©
° I
< + +
3 g4 + + .+
3
20
0 t t t t t t t t t t t i
18 19 20 21 22 23 24 25
Freauencyin GHz
Limit and Margin
Frequency MaxPea | Average Meas. Height Pol Azimuth Corr. Margin Limit - Margin -
(MHz) k (dBuV/m) Time (cm) (deg) (dB/m) | -PK+ PK+ Average
(dBuV/ (ms) (dB) | (dBuV/m) (dB)
m)
20254.000000 55.7 42.2 | 1000.0 | 150.0 H 105.3 10.3 18.3 74.0 11.8
21620.000000 59.4 46.0 | 1000.0 | 150.0 H 103.9 13.0 14.7 74.0 8.0
22243.500000 58.7 457 | 1000.0 | 150.0 H 73.9 13.3 15.3 74.0 8.3
22870.500000 58.1 44.3 | 1000.0 | 150.0 H 349.0 12.0 16.0 74.0 9.7
23291.000000 56.1 42.9 | 1000.0 | 150.0 H 114.7 11.3 17.9 74.0 11.1
24204.500000 56.7 43.7 | 1000.0 | 150.0 H 171.8 11.6 17.3 74.0 10.3
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(continuation of the "Limit and Margin" table from column 18...)

Frequency Limit -
(MHz) Average
(dBuV/m)
20254.000000 54.0
21620.000000 54.0
22243.500000 54.0
22870.500000 54.0
23291.000000 54.0
24204.500000 54.0

Note: Emission level= Original Receiver Reading + Correct Factor
Correct Factor = Antenna Factor + Cable Loss -Amplifier gain
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18-25G Radiated Emission

Common Information

EUT:

Model:

Client:

Operating conditions:
Operator name:
Input:

Sample No:

Test standard:
Comment:

Page 52 of 57

Dual Band Wireless Multi-mode Gateway
THPO1-ZB-V5

Zhejiang Lingzhu Technology Co., Ltd
Power on, Zigbee transmitting, 2405MHz
Xu Zheng

AC 120V 60Hz

WUX 0896895-002

FCC Part 15.209(a)

Vertical

Sweep Setup: FCC_RE_18-25G_Sweep_3m [EMI radiated]

Hardware Setup: 18-40GHz_3m
Receiver: [FSV 40]
Level Unit: dBuVv/m
Subrange Step Size Detectors Bandwidth Sweep Time Preamp
18 GHz - 25 GHz 500 kHz PK+ 1 MHz 1ls 0dB
1001
a0 e T i L
FCC part 15 B-Class B-Abowve 1G-FK
€ 1
E ED'WMMM
% i FAS 7N
c
= + o+
T g4 + + + +
5]
-
20
0 } } } } } } } } } } f f !
18 19 20 21 22 23 24 25
Frequencyin GHz
Limit and Margin
Frequency MaxPea | Average Meas. Height Pol Azimuth Corr. Margin Limit - Margin -
(MHz) k (dBuV/m) Time (cm) (deg) (dB/m) | -PK+ PK+ Average
(dBuV/ (ms) (dB) | (dBuV/m) (dB)
m)
19678.500000 55.8 41.8 1000.0 150.0 \ 94.5 10.0 18.2 74.0 12.2
20646.000000 56.4 43.1 1000.0 150.0 \ 202.3 10.6 17.6 74.0 10.9
22178.500000 60.0 46.2 1000.0 150.0 \ 132.6 134 14.0 74.0 7.8
22617.000000 58.5 45.1 1000.0 150.0 \ 279.9 12.7 15.5 74.0 8.9
23901.500000 57.2 43.8 1000.0 150.0 \ 245.4 115 16.8 74.0 10.3
24677.000000 57.0 43.4 | 1000.0 | 150.0 i 46.7 11.4 17.0 74.0 10.6
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(continuation of the "Limit and Margin" table from column 18...)

Frequency Limit -
(MHz) Average
(dBuV/m)
19678.500000 54.0
20646.000000 54.0
22178.500000 54.0
22617.000000 54.0
23901.500000 54.0
24677.000000 54.0

Note: Emission level= Original Receiver Reading + Correct Factor
Correct Factor = Antenna Factor + Cable Loss -Amplifier gain
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11 Test Equipment List
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List of Test Instruments

&

Test Sitel
CAL. DUE
DESCRIPTION MANUFACTURER MODEL NO. SERIAL NO. |CAL. DATE DATE
Spectrum analyzer | Rohde & Schwarz FSVv3044 487/642307 | 2025-3-13 | 2026-3-12
C RF Test System Rohde & Schwarz TS8997 487/391835 |2024-11-23 | 2025-11-22
Coaxial Cable Rohde & Schwarz RFO03 / 2024-7-27 | 2025-7-26
EMI Test Receiver Rohde & Schwarz ESR3 4871632314 | 2025-3-13 2026-3-12
. 2024-4-8 2025-4-7
Signal Analyzer Rohde & Schwarz FSv40 487/641405 5025-3-31 | 2026.3-30
BroaAdnkiZ;‘gaTeSt Schwarzbeck VULB 9168 4871622345 | 2025-3-14 | 2026-3-13
Horn Antenna Rohde & Schwarz 3115PB 487/622346 2025-1-8 2026-1-7
Pre-amplifier Rohde & Schwarz SCU-18F 487/402318 | 2025-3-13 2026-3-12
Pre-amplifier BONN BLMAO0118-1M 487/401411 | 2025-3-13 2026-3-12
Loop antenna Rohde & Schwarz HFH2-72 487/621128 |2024-11-23 | 2025-11-22
RE | DOUBLE-RIDGED
WAVEGUIDE
HORN WITH .
PRE-AMPLIEIER ETS-Lindgren 3116C-PA 4871622347 | 2024-8-19 2025-8-18
(18 GHZ - 40
GHZ)
3m Semi anechoic TDK 9.2mx6.2mx6.2m | 487/772307 | 2023-2-24 | 2026-2-23
chamber
3m Fully anechoic TDK 9.2mx6.2mx6.2m | 487/772304 | 2023-3-30 | 2026-3-29
chamber
Coaxial Cable Rohde & Schwarz RFO02 / 2024-7-27 | 2025-7-26
EMI Test Receiver Rohde & Schwarz ESW8 487/631911 | 2025-3-13 2026-3-12
CE LISN Rohde & Schwarz NSLK8127 487/601428 2024-9-2 2025-9-1
Measurement Software Information
Test Software Manufacturer Version
Item
C MTS 8310 MAXWELL 2.0.0.0
RE EMC 32 Rohde & Schwarz V10.60.20
CE EMC 32 Rohde & Schwarz Vv10.60.20

C - Conducted RF tests

Title: DTS Test Report

Revision: 02

Conducted peak output power

6dB bandwidth and 99% Occupied Bandwidth
Power spectral density*
Spurious RF conducted emissions
Band edge
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12 System Measurement Uncertainty

For a 95% confidence level, the measurement expanded uncertainties for defined systems, in
accordance with the recommendations of ISO 17025 were:

System Measurement Uncertainty

Test Items Extended Uncertainty
Conducted Disturbance at Mains Terminals 150kHz to 30MHz, LISN, 3.07dB
Uncertainty for Radiated Emission in 3m Semi anechoic 4.38dB
chamber 9kHz-30MHz '
Uncertainty for Radiated Emission in 3m Semi anechoic Horizontal: 4.12dB
chamber 30MHz-1000MHz Vertical: 4.30dB
Uncertainty for Radiated Emission in 3m Fully anechoic 5.04dB

chamber 1000MHz-18000MHz

Uncertainty for Radiated Emission 18000MHz-40000MHz 5.42dB

RF Power Conducted: 1.32dB

Uncertainty for Conducted RF test Frequency test involved:1%

Measurement Uncertainty Decision Rule:

Determination of conformity with the specification limits is based on the decision rule according
to IEC Guide 115: 2023, clause 4.3.3.
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13 Photographs of Test Set-ups

Refer to the < Test Setup photos >.
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14 Photographs of EUT

Refer to the < External Photos > & < Internal Photos >.
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