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Issue No.

Description

Date Issued

LGD-ESH-P22111124B-1

Original release

Dec.14, 2022
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Prepared by :

Approved by :

Product:
Brand:
Model:

Applicant:
Test Date:

Standards:

1 Certificate of Conformity

RF Module with 902-928 MHz ISM frequency band
Vantage

ETIl RF V2

Vantage Controls Inc.

Nov.18, 2022 to Dec.14, 2022

47 CFR FCC Part 15, Subpart C (Section 15.247)
ANSI C63.10:2020

The above equipment has been tested by BUREAU VERITAS ADT (Shanghai) Corporation, 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.

/‘M .}-/m
/ , Date:

Dec.14, 2022

Yan ZHOU

Project Engineer

Dec.14, 2022

RF Supe'rvisor
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2  Summary of Test Results

The EUT has been tested according to the following specifications:

47 CFR FCC Part 15, Subpart C (SECTION 15.247)
FCC
Test Item Result Remarks
Clause
15.203 Antenna Requirement PASS Meet the requirement of limit.
15.207
RSS GEN AC Power Conducted Emission PASS Meet the requirement of limit.
8.8
15.247(a) (1) . ] o
20dB Bandwidth PASS Meet the requirement of limit.
RSS 247 5.1
15.247(b) ) o
Conducted Output Power PASS Meet the requirement of limit.
RSS 247 5.4
15.247(a)(1) . . . -
Carrier Frequency Separation PASS Meet the requirement of limit.
RSS 247 5.1
15.247(a)(1)
(iii) Number of Hopping Frequencies PASS Meet the requirement of limit.
RSS 247 5.1
15.247(a)(1)
(iii) Dwell Time PASS Meet the requirement of limit.
RSS 247 5.1
15.247(d) . L . -
Conducted Spurious Emissions PASS Meet the requirement of limit.
RSS 247 5.5
15.247(d) Emissi . icted f
RSS GEN missions in I)easn:jlg ed lrequency PASS Meet the requirement of limit.
8.10
15.205/
15.209/
15.247(d) Radiated Emissions PASS Meet the requirement of limit.
RSS GEN
8.9
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2.1 Test Facility

Laboratory Name: Bureau Veritas ADT (ShangHai) Corporation
Laboratory Address: No.829, Xin Zhuan Road, Song Jiang District, Shanghai, China
Test Location: No.829, Xin Zhuan Road, Song Jiang District, Shanghai, China

A2LA Lab Code: 2343.01

FCC-Recognized Accredited Testing Lab: CN1213
ISED Recognized Lab: 6392A

FCC Accredited Test Site Number: 176467
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2.2 Test Instruments

Equipment Manufacturer Model No. Serial No. | Last Cal. Next Cal.
Hybrid Antenna(25MHz-1.5GHz)| Schwarzbeck VULB9168 E1A1012 Jul.26, 21 | Jul.25, 23
Horn Antenna(1GHz -18GHz) | Schwarzbeck | BBHA9120D E1A1017 Jul.25, 22 Jul.24, 24
ﬁtljeti:ﬁ;il%gg_ﬁgg; COM-POWER|  AH-840 E1A1040 | Jul.25,22 | Jul.24, 24
Pre-Amplifier(100kHz-1.3GHz) Agilent 8447D E1A2001 | Mar.03, 22 | Mar.02, 23
Pre-Amplifier(0.5GHz-18GHz) EMCI EMC184045SE | E1A2009 | Aug.04, 22 | Aug.03, 23
Pre-Amplifier(18GHz-40GHz) EMCI EMCO051845SE | E1A2008 | Aug.04, 22 | Aug.03, 23
EMI test recerver R&S ESR7 E1R1005 | Mar.03, 22 | Mar.02, 23
Spectrum Analyzer Keysight N9030B E1S1003 | Sep.14, 22 | Sep.13, 23
Spectrum Analyzer Keysight N9020A E1S1004 | Mar.03, 22 | Mar.02, 23
LISN R&S ENV216 E1L1011 | Jun.20,22 | Jun.19, 23

RF Control Unit Toscend JS0806-2 E1C5003 N/A N/A

Test Software ADT ADT_030 i\l D_V7 N/A N/A N/A

Test Software Toscend JS32-RE N/A N/A N/A

Test Software Toscend JS1120 N/A N/A N/A

Test Software Toscend JS1120-3 N/A N/A N/A
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2.3 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on
the EUT:

This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence level
using a coverage factor of k=2.

Expanded Uncertainty
Measurement Frequency

(k=2) (1)
Conducted Emissions at mains ports 150kHz ~ 30MHz 1.83dB
Radiated Emissions up to 1 GHz 30MHz ~ 1GHz 3.36 dB
1GHz ~ 6GHz 3.47 dB
Radiated Emissions above 1 GHz 6GHz ~ 18GHz 3.75dB
18GHz ~ 40GHz 3.30dB

2.4 Modification Record

There were no modifications required for compliance.
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3  General Information

3.1 General Description of EUT

Product RF Module with 902-928 MHz ISM frequency band
Brand Vantage

Model ETII RF V2

Difference --

Power Rating

1.8Vdc- 3.6Vdc

Modulation Type

FSK

Modulation Technology

FHSS

Operating Frequency

907.3MHz-916.9MHz

Number of Channel

25

Output Power

15.136 dBm

Antenna Type Monopole antenna
Antenna Connector IPEX
Antenna Gain 1.58 dBi

3.2 Description of Support Unit

DESCRIPTION

MANUFACTURER

MODEL NO.

SERIAL NO.

Adaptor

SOMFY ACTIVITES SA

DSC090-130065S-3

NA
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3.3 Description of Test Modes

25 channels
Channel Freq. (MHz) Channel Freq. (MHz)
0 907.3 16 913.7
1 907.7 17 914.1
2 908.1 18 914.5
3 908.5 19 914.9
4 908.9 20 915.3
5 909.3 21 915.7
6 909.7 22 916.1
7 910.1 23 916.5
8 910.5 24 916.9
9 910.9
10 911.3
11 911.7
12 912.1
13 912.5
14 912.9
15 913.3
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3.3.1 Test Mode Applicability:
EUT Applicable to
Configure Description
Mode RE 2 1G RE<1G PLC APCM
- N N v v -
Where RE21G: Radiated Emission above 1GHz RE<1G: Radiated Emission below 1GHz

PLC: Power Line Conducted Emission

Radiated Emission Test (Above 1 GHz):

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
AVAILABLE TESTED MODULATION MODULATION
CONFIGURE PACKET TYPE
CHANNEL CHANNEL TECHNOLOGY TYPE
MODE
0to 24 0,24 FHSS FSK -

Radiated Emission Test (Below 1 GHz):

XI 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
AVAILABLE TESTED MODULATION MODULATION
CONFIGURE PACKET TYPE
CHANNEL CHANNEL TECHNOLOGY TYPE
MODE
Oto24 0,24 FHSS FSK -

Power Line Conducted Emission Test:

XI 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
AVAILABLE TESTED MODULATION MODULATION
CONFIGURE PACKET TYPE
CHANNEL CHANNEL TECHNOLOGY TYPE
MODE
Oto 24 0,24 FHSS FSK -
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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.

XI 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
AVAILABLE TESTED MODULATION MODULATION
CONFIGURE PACKET TYPE
CHANNEL CHANNEL TECHNOLOGY TYPE
MODE
0to24 0,24 FHSS FSK -

3.3.2 Test Condition:

Applicable to Normal Environmental Conditions Normal Input Power
RE > 1G 23deg. C, 58%RH 1.8Vvdc- 3.6Vdc
RE < 1G 23deg. C, 58%RH 1.8Vdc- 3.6Vdc

PLC 23deg. C, 58%RH 1.8Vdc- 3.6Vdc
APCM 25deg. C, 60%RH 1.8Vdc- 3.6Vdc
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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.

3.5 General Description of Applied Standards

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

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

All relaxed test items have been performed and recorded as per the above standard.
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4  Test Procedure and Results
4.1 AC Power Conducted Emission Measurement

4.1.1 Limit
Conducted Limit (dBuV)
Frequency (MHz)
Quasi-peak Average
0.15-0.5 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.

Vertical Ground
/ Reference Plane / Test Receiver

4.1.2 Test Setup

—~—— L1
o O O o
40cm EUT _ Mdoooo
80cm
|L|3Nh
Ll Ll Il

IN
\ Horizontal Ground
Reference Plane

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

1=

4.1.3 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.

4.1.4 Deviation of Test Standard

No deviation.
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4.1.5 Test Results

Test Graph
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Test Graph

130
1204
10+
1004
o0
BO—+
T+
B0+
0
A ,ﬁu\
304
2oL
104
04+
A0+

Level[dBuh]

=

-

a0

I?vuJ

FGG Part1 5 CLASS B{N)

FGC Fart1§ CLASS BLOF Limit

- *5

150k

.

1 0.1684

QP Limit —
QP Datactor .

8.78

3366

43.42

65.04

Frecuency{Hz)

262 347 13.23 55.04 4181 PASS

01817

8.78

31.8

41.56

83.99

2240 247 12.23 53.06 41.73 PASS

0.2268

2.70

B/T2

3842

62.57

2415 -0.81 .80 5257 43.68 PASS

0.2548

084

3463

4437

81.80

17.33 0.48 10.10 51.60 3250 PASS

0.2508

0.56

17.37

26.03

58.73

31.80 -2.68 0.88 48.73 4785 PASS

@ | [ de ||k

0.5145

8.58

11.87

21.55

56.00

=z = =2 |=2 | =

3445 -8.54 -0.26 46.00 46.26 PASS

Report No.: LGD-ESH-P22111124B-1

Page No. 18 / 63 Report Format Version: 6.1.1




4.2 20dB Bandwidth and 99% Bandwidth

4.2.1 Limit
The 20 dB bandwidth is less than 500 kHz and less than the channel spacing; therefore, the EUT

complied with the requirements of the specification.

4.2.2 Test Setup

SPECTRUM
Attenuator | ANALYZER

EUT

4.2.3 Test Procedures

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.

4.2.4 Deviation of Test Standard

No deviation.

4.2.5 EUT Operating Condition

The software provided by client enabled the EUT to transmit and receive data at lowest, middle and highest
channel frequencies individually.
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4.2.6 Test Results
99% Bandwidth

Channel 99% Bandwidth Limit .
Test Mode Verdict
[MHZ] [MHz] [MHz]
907.3 0.332 PASS
FSK 912.1 0.332 - PASS
916.9 0.315 PASS
20dB Bandwidth
Channel 20dB Bandwidth Limit .
Test Mode Verdict
[MHZz] [MHZ] [MHZ]
907.3 0.308 0.5 PASS
FSK 912.1 0.311 0.5 PASS
916.9 0.290 0.5 PASS
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Low channel 907.3 MHz

BN Keysight Spectrum Analyzer - Occupied BW.

RF 500
VBW 30.000 kHz

=
#FGain:Low

Ref 25.00 dBm

[Center 907.3 MHz
#Res BW 10 kHz

Occupied Bandwidth

SENSE:INT] SOURCE OFF |

ALTGN AUTO

[07:29:18 AM Jan 15, 2023

Center Freq: 907.300000 MHz
ig: Free Run
#Atten: 40 dB

#VBW 30 kHz

Total Power

332.03 kHz

Transmit Freq Error
x dB Bandwidth

-3.223 kHz
308.1 kHz

OBW Power
x dB

STATUS

Radio Std: None

AvglHold:>10110

Radio Device: BTS

Span 3 MHz

Sweep 37.07 ms| Filter Type |

Gaussian

14.9 dBm

99.00 %
-20.00 dB

Middle channel 912.1 MHz

BN Keysight Spectrum Analyzer - Occupied BW.

[-o & |l

RF 500 AC

Center Freq 912.100000 MHz

AFGainilow A

Ref 25.00 dBm

[Center 912.1 MHz
#Res BW 10 kHz

Occupied Bandwidth
33

Transmit Freq Error

x dB Bandwidth

SENSE:INT] SOURCE OFF |

ALTGN AUTO

[08:00:07 AM Jan 15, 2023

Center Freq: 912.100000 MHz
[ Free Run
40 dB

#VBW 30 kHz

Total Power
60 kHz

-5.625 kHz
310.9 kHz

OBW Power
x dB

Radio Std: None Frequency

AvglHold:>10110

Radio Device: BTS

Center Freq
912.100000 MHz

Span 3 MHz
Sweep 37.07 ms|

14.8 dBm

99.00 %
-20.00 dB

STATUS

High channel 916.9 MHz
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[BE Keysight Spectrum Analyzer - Occupied BW o lie )
RE 5 AC SENSE:INT| SOURCE OFF | ALIGNAUTO _[08:09:00 AM Jan 15, 2023
Center Freq 916.900000 MHz Center Freq: 916.900000 MHz Radio Std: None Frequency
G Trig: Free Run Avg|Held:>10/110
#FGain:Low #Atten: 40 dB Radio Device: BTS

Ref 25.00 dBm

Span 3 MHz

#Res BW 10 kHz #VBW 30 kHz Sweep 37.07 ms CHSEY

Occupied Bandwidth Total Power 15.1 dBm
315.43 kHz

Transmit Freq Error -5.865 kHz OBW Power 99.00 %

x dB Bandwidth 290.1 kHz xdB -20.00 dB

Msa STATUS
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4.3 Conducted Peak Output Power
4.3.1 Limit
RF peak output power was less than 0.25 Watt.
4.3.2 Test Setup
SPECTRUM

EUT Attenuator | ANALYZER

4.3.3 Test Procedures

1) Span: Approximately five times the 20 dB bandwidth, centered on a hopping channel.
2) RBW > 20 dB bandwidth of the emission being measured.

3) VBW = RBW.

4) Sweep: Auto.

5) Detector function: Peak.

6) Trace: Max hold.

b) Allow trace to stabilize.

¢) Use the marker-to-peak function to set the marker to the peak of the emission.

d) The indicated level is the peak output power, after any corrections for external attenuators and
cables.

e) A plot of the test results and setup description shall be included in the test report.

4.3.4 Deviation of Test Standard

No deviation.

4.3.5 EUT Operating Condition

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

Tnom

Vnom 15.032 dBm

15.114 dBm

15.136 dBm

Low channel 15.032 dBm 1.58 dBi 16.612 dBm
Middle channel 15.114 dBm 1.58 dBi 16.694 dBm
High channel 15.136 dBm 1.58 dBi 16.716 dBm
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Low channel 907.3 MHz

BN Keysight Spectrum Anal: =N IR
i RL SENSE:INT| SOURCE OFF | ALIGN AUTO

RF \C
Marker 1 907.380000000 MHz ) Avg Type: Log-Pwr A Marker
o0 Trig: Free Run AvglHold:>100/100

o =
IFGain:Low Atten: 40 dB Marker Table
On Off

Marker Countb
[0ff]
e

Couple|
Markers
Off|

Span 10.00 MHz
Sweep 1.000 ms (1001 pts)

FUNCTION | FUNCTION WIDTH FUNCTION VALUE _ ~

MKR MODE TRC| SCL

X Y
| ] 907.38 MHz 15.032 dBm
]

All Markers Off|

Sooe~NanhwNS

=
H
g
g
El
2
5

Middle channel 912.1 MHz

BN Keysight Spectrum Analyzer - SA [E=SEE=
g RL

SENSE: IHT\ SOURCE DFFI ALIGN AUTO \07 57:23 AM Jan 15, 2023
Avg Type: Log-Pwr TRA
BNO: Fast s Trig: FreeRun AvglHold:>100/100 ™
IFGain:Low Atten: 40 dB
Mkr1 912.17 MHz Hextbeak
15114 d B —
Next Pk Right|
e——
Next Pk Left
[ ——
Marker Deita|
ez ———
Span 10.00 MHz
Sweep 1.000 ms (1001 pts) MKr—CF
MKR MODE TRC| SCL| X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE -
[  91217MHz[ 15114 dBm|
]
Mkr—RefLvl
More
10of2
| I E R R —
e ——— 5

High channel 916.9 MHz
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BN Keysight Spectrum Analyzer - Swept SA

o & |l

Marker 191

SENSE:INT| SOURCE OFF |

[08:11:32 AM Jan 15, 2023

Avg Type: Log-Pwr
PNO: Fast L, 1'ig: Free Run Avg|Held:>100/100

Atten: 40 dB

n Peak Search

TveE|
e NI

NextPeak

Next Pk Right

Next Pk Left

Marker Delta|

[Center 916.900 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz

Span 10.00 MHz

Sweep 1.000 ms (1001 pts)

MKR MODE TRC| SCL X FUNCTION | FUNCTION WIDTH

FUNCTION VALUE

Mkr—CF|

I N [1[f] 91697 MHz|  15136dBm| |
[ 1
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4.4  Carrier Frequency Separation

4.4.1 Limit

If the 20 dB bandwidth of the hopping channel is 250 kHz or greater, the system shall use at least 25 hopping
frequencies and the average time of occupancy on any frequency shall not be greater than 0.4 seconds within
a 10 second period. The maximum allowed 20 dB bandwidth of the hopping channel is 500 kHz.

4.4.2 Test Setup

SPECTRUM
Attenuator | ANALYZER

EUT

4.4.3 Test Procedures

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 Max Hold 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.

4.4.4 Deviation of Test Standard

No deviation.
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4.45 Test Results

Test Mode Channel [MHZ] Channe[lkiiylaaratmn EI(IS;]
FSK 907.3 398.2 308
FSK 912.1 396 311
FSK 916.9 406.5 290

Low channel 907.3 MHz

3Gt Spectrom Analyzer - Swept SA > el
. T - i [ 23
Avg Type: Log-P
158872 kHz - Trig: Free Run AVGIHGI>100100 _
IFGain:Lor Atten: 40 dB SelectMarker |
AMkr2 398.2 kHz 2
-0.162 dBj
_ Normal
sttt
Delta
A
Fixedr
rneimmi]
Span 1.500 MHz|
Sweep 1.000 ms (1001 pts) o
I E———
Properties»
e —
More

Middle channel 912.1 MHz

Center 912.1000 MHz
#Res BW 30 kHz

KR, MODE| TRC SCL

1 ITHEREEI
I§ 1 f a1

Avg Type: Log-Pwr
AvglHold:>100/100

Span 1.500 MHz
#VBW 100 kHz Sweep 1.000 ms (1001 pts)

911,786 5 MHz | 15.089 dBm|
396.0 kHz (A} 0,099 dB|

Select Mﬂ‘kﬂ"

'l
FRs L RERER: |-

High channel 916.9 MHz
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B Keysight Spectrum Analyzer - Swept 54 ==
_ Type: Log-P)
Mark A 406.500000 PNU ‘ ::;H;l;',';ggm i

de Lo Trig: FreeRun
IFGain:Low Atten: 40 dB Select Marker
>
2
Ref 30.00 dBm
Normal
sttt
Delta
Jrsacrearscrsresvesceeass |
Fixedt
D
Center 916.9000 MHz Span 1.500 MHz|
#Res BW 30 kHz #VBW 100 kHz Sweep 1.000 ms {1001 pts) off
I WKRWODE TRC, SCL E NCTION U 2 [ P ——
916.58 |
| [1fleay  4066kHz[(A) 0087aB[ | [ |
(- - r — ]
N Y A i
I N A A
N A A M |
S N A
IS Y A sk
1 N Y A 10f2
1 . rr [ 1 [ B
s sTATUS
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4.5 Number of Hopping Frequencies

4.5.1 Limit

At least 25 channels frequencies, and should be equally spaced.

4.5.2 Test Setup

EUT Attenuator |

SPECTRUM
ANALYZER

4.5.3 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. 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. Set the SA on View mode and then plot the result on SA screen.

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

4.5.4 Deviation of Test Standard

No deviation.
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45,5 Test Results
Test Mode Number of Hopping Frequencies Limit Verdict
FSK 25 >=25 PASS
i Keysight Spectrum Analyzer - Swept 5A R=NNca
E; RL RF [s0e ac | [ SENSE:INT[ SOURCE OFF | ALIGN AUTO  [02:38:16 AM Dec 09, 2022 e e
Marker 1 917.004000000 MHz _ Avg Type: Log-Pwr : i
PNO: Wide () 1Tig: Free Run Avg|Hold:>100/100 ‘
IFGain:Low Atten: 40 dB

Mkr1 917.004 MHz
10 dBidiv  Ref 30.00 dBm 15.095 dBm

Log

. M.-------IIMAM
I .

Stop 920.000 MHz
#VBW 300 kHz Sweep 1.000 ms (1001 pts)
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4.6 Dwell Time
4.6.1 Limit

The average time of occupancy on any frequency shall not be greater than 0.4 seconds within a 10 second
period.

4.6.2 Test Setup

SPECTRUM
Attenuator | ANALYZER

EUT

4.6.3 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.

4.6.4 Deviation of Test Standard

No deviation.
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4.6.5 Test Results

Channel Time of occupancy
Test Mode Dwell Time [ms] on the Tx Channel Limit [ms]
[(MHz] in 10 sec(ms)

FSK 912.6 370 1 <=400

Note: Time of occupancy on the TX channel in 10 sec: 370ms *1=370ms<400ms

BN Keysight Spectrum Analyzer - Swept SA
il RL RF 30Q AC SENSE:INT| SOURCE OFF | ALIGN AUTO [04:40:38 AM Jan 14, 2023
Center Freq 912.572132 MHz Trig Delay-1500 ms  #Avg Type:RMS 3 4

w»— Trig: Video
IFGain:Low #Atten: 40 dB

Center Freq
912672132 MHz

StartFreq
912672132 MHz,

Stop Freq
912572132 MHz

#VBW 300 kHz

BN Keysight Spectrum Analyzer - Swept SA
| RL 3

RF 1 SENSE:INT] SOURCE OFF | ALIGN AUTO | 04:43:44 AM
Marker 2 A 370.0 Trig Delay-150.0ms  #Avg Type:RMS TR
PNO: Wide —»— 17ig: Video
IFGain:Low #Atten: 40 dB

Marker Table

Is
o
3

Marker Count
[off

[Center 912.572132 MHz
Res BW 100 kHz #VBW 300 kHz

MKR MODE TRC| SCL X

=
[1]¢] 148.0 ms 1490dBm| |
[t [(A] 370.0 ms|(A] 6963dB] |
- 7

FUNCTION | FUNCTION WIDTH FUNCTION VALUE  ~

1
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4.7 Conducted Spurious Emissions
4.7.1 Limit

Below —20dB of the highest emission level of operating band (in 100kHz RBW).

4.7.2 Test Setup

SPECTRUM

EUT Attenuator | ANALYZER

4.7.3 Test Procedures

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.

4.7.4 Deviation of Test Standard

No deviation.
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4.7.5 Test Result
Channel FregRange RefLevel Max. Level Limit .
Test Mode | Antenna Verdict
[MHZz] [MHZz] [dBm] [dBm] [dBm]
Reference 15.035 -4.965 -- PASS
907.3 30~1000 15.035 -53.101 <=-4.965 PASS
1000~26500 15.035 -35.532 <=-4.965 PASS
Reference 15.107 -4.893 -- PASS
FSK Antl 912.1 30~1000 15.107 -52.179 <=-4.893 PASS
1000~26500 15.107 -37.004 <=-4.893 PASS
Reference 15.129 -4.871 -- PASS
916.9 30~1000 15.129 -52.623 <=-4.871 PASS
1000~26500 15.129 -36.229 <=-4.871 PASS
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907.3 MHz_0~Reference

n KEyS\ghlSpEnvum Ana\yzer Swept SA

SENSE:INT| SOURCE OFF [ ALIGN AUTO

Avg Type: Log-Pwr
PNO: Wide Cp ) Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 40 dB

[07:37:56 AMJan 15, 2023
| 4

Span 3. 00000000 MHz

Span
3.00000000 MHz
10 dBidiv__ Ref 30.00 dBm
Log

Full Span
|

Zero Span|

Span 3.000 MHz
Sweep 1.000 ms (1001 pts) LastSpan|

VKR MODE TRC| SCL Y FUNCTION _ | FUNCTION WIDTH FUNCTIONVALUE _ ~
(I N [1]7] 514 00MHz| —dBm[ |
Z | N 1 ][] 907.204 0 MHz. 16036dBm| [ 0000000000 |
ST N [1]f] 47500MHz[  —dBm[ |

907.3 MHz_30~1000

3 KEyS\ghlSpEnvum Ana\yzer SweptSA
i 500 AC SENSE:INT| SOURCE OFF | ALTGN AUTO

Marker 1 632 430000000 MHz Avg Type: Log-Pwr

PNO: Close Ly Trig: Free Run AvglHold:>100/100
IFGain:Low AMte S0 B SelectMarker
>
5|
10 dBidiv. Ref 30.00 dBm
Log
Normal
B
Delta
|E ]
Fixed>
|
Stop 1.0000 GHz|
Sweep 3.200 ms (1001 pts) Off|
MKR MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE  » |
T oMMz | -52.690 dBm [
2 B I T T N T ———
s MEENEE 43135MHz] — B3totdBm] [ T Properties»
-
| E——
More
1of2

907.3 MHz_1000~26500
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BN Keysight Spectrum Anal:

SENSE:INT] SOURCE OFF | ALIGN AUTO

Avg Type: Log-Pwr
Trig: Free Run Avg|Hold:>100/100

PNO: Close ()
" Atten: 40dB

IFGain:Low

10 dBidiv__ Ref 30.00 dBm
Log

Stop 26.50 GHz
Sweep 82.87 ms (1001 pts)

SelectMarker

Normal

MKR MODE TRC| SCL FUNCTION

(0 N [1[F] 7.248 GHz 43, 737 dBm [ ]
A N [ 1] 24511 GHz 36532dBm| [ [ |
731 I )

FUNCTION WIDTH FUNCTION

VALLE -

)
- B
[s) -
= % s v

Properties®

More
10f2

912.1 MHz_0~Reference

BN Keysight Spectrum Analyzer - SweptSA
RL

SENSE:INT| SOURCE OFF |
Avg Type: Log-Pwr
Avg[Hold:>100100

ALIGN AUTO __[07:55:35 AM Jan 15, 2023

RIBN Trig: Free Run
Atten: 40 dB

PNO: Wide (
IFGain:Low

10 dBidiv__ Ref 30.00 dBm
Log

Span 3.000 MHz
Sweep 1.000 ms (1001 pts)

FUNCTION | FUNCTION WIDTH FUNCTION v

ALUE =

I A I R —
IIII]I] 912.184 MHz 16407aBm[ | 000 |
N B

[-o |- (e

SelectMarker»

Properties®

912.1 MHz_30~1000
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3 KEyS\ghlSpenvum Ana\yzer SweptSA ==l =T
SENSE:INT| SOURCE OFF | ALIGN AUTO [07:54:12 AMJan Peak S m
Marker 2 633 340000000 MHz Avg Type: Log-Pwr TRACE r gk Saarc
PNO: Close Ly Trig: Free Run AvglHold:>100/100 PE v
\FGainLow Atten: 40 dB s P NN NN N
NextPeak|
1LO dBidiv_ Ref 30.00 dBm - |
{o]
ool [ ]
Next Pk Right
T
Next Pk Left
|
Marker Delta
|——
Stop 1.0000 GHz|
Sweep 3.200 ms (1001 pts) Mkr—CF
MKH NDDE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE =
[1]4] 792 42 MHz 52, 179 dBm I
lIlnl] 633.34 MHz 52874dBm| [ [ ]
3 [N 1] 91173 MHz 15169dBm| | |
4 - [
I I S S N -

912.1 MHz_1000~26500

@3 KEyS\ghlSpEnvum Ana\yzer SweptSA

SENSE:INT| SOURCE OFF [ ALIGN AUTO [07:51:48 AMJan 15, 2023
Avg Type: Log-Pwr |

PO Close e Trig: Free Run AvglHold:>100100

IFGain:Low Atten: 40 dB

10;BId|v Ref 30.00 dBm

Stop 26.50 GHz
Sweep 82.87 ms (1001 pts)

MKH NDDE TRC| SCL| Y FUNCTION FLINCHC)N NDTH FLIN\.TDN ALUE  »
[1]f] 11 736 GHz -47.428 dBm ||
lIllll] 24,613 GHz ———_
16.198 GHz 44126dBm| [ [} Properties»
_——

| mmm————

More

10f2
IMSG STATUS |

916.9 MHz_0~Reference
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BN Keysight Spectrum Anal:

SENSE:INT| SOURCE OFF |

X RF
Marker 1 916.98 ) Avg Type: Log-Pwr
G Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 40 dB

10 dBidiv__ Ref 30.00 dBm
Log

Span 3.000 MHz

Sweep 1.000 ms (1001 pts)

MKR MODE TRC| SCL FUNCTION | FUNCTION WIDTH

N [10F] 918954MH1 15129dBm
- [ o @ 1

FUNCTION VALUE  ~

NextPeak
|
Next Pk Right
e
Next Pk Left
|

Marker Delta|

916.9 MHz_30~1000

BN Keysight Spectrum Analyzer - Swept SA
| RL 0

SENSE:INT| SOURCE OFF | ALIGNAUTO |

08:13:26 AMJan 15, 2023

500 AC
Marker 3 515.000000000 MHz . Avg Type: Log-Pwr
PNO: Close Ly Trig: Free Run AvglHold:>100/100

IFGain:Low Atten: 40 dB

10 dBidiv__ Ref 30.00 dBm
Log

Stop 1.0000 GHz|
Sweep 3.200 ms (1001 pts)

MKR MODE TRC| SCL FUNCTION | FUNCTION WIDTH

[1]4] 918954MH1 15190 dBm

FUNCTION VALUE =~

1 I - r 1]

Pd N [1[¢] 73907MHz[ 62623dBm[ | T |

JIII [t ] 515.00 MHz $31416dBm[ [ ]
r - ]

916.9 MHz_1000~26500
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3 KEyS\ghlSpEcUum Ana\yzer SwﬁptSA

o & |l

SENSE:INT| SOURCE OFF | ALIGN AUTO 108:14:10 AMJan 15, 2023 Peak S m
Marker 2 7. 324000000000 GHz Avg Type: Log-Pwr 4 i
PNO: Close L) 1Mig: Free Run Avg|Held:>100/100 mEE
IFGaimLow ©_ Atten: 40 dB oer RS
Mkr2 7.324 GHz Next Peak
Ref 30.00 dBm | s m—-_
Next Pk Right
| mE———
Next Pk Left
|E—————]
Marker Delta
|
Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 82.87 ms (1001 pts) Mkr—CF
MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE
1 .I.nn—__
"X N [1[f]  7324GHz[ 44316dBm| | 0000 00|
|
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4.8 Emissions in restricted frequency bands

4.8.1 Test Limit

For 15.205 requirement:

Radiated emissions which fall in the restricted bands, as defined in Section 15.205(a) of FCC part15, must

also comply with the radiated emission limits specified in Section 15.209(a).

Frequency Frequency Frequency Frequency
(MHz) (MHz) (MHz) (GHz)
0.090 - 0.110 16.42 - 16.423 399.9 - 410 45 - 515
1 0.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35 - 5.46
2.1735 - 2.1905 16.80425 - 16.80475 960 - 1240 7.25 - 7.75
4,125 - 4.128 255 - 25.67 1300 - 1427 8.025 - 85
4.17725 - 417775 375 - 38.25 1435 - 1626.5 9.0 - 9.2
4.20725 - 4.20775 73 - 74.6 1645.5 - 1646.5 9.3 - 95
6.215 - 6.218 74.8 - 75.2 1660 - 1710 10.6 - 12.7
6.26775 - 6.26825 108 - 121.94 1718.8 - 1722.2 13.25 - 134
6.31175 - 6.31225 123 - 138 2200 - 2300 14.47 - 14.5
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35 - 16.2
8.362 - 8.366 156.52475 - 156.525 2483.5 - 2500 17.7 - 214
8.37625 - 8.38675 156.7 - 156.9 2690 - 2900 22.01 - 23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6 - 24.0
12.29 - 12.293 167.72 - 173.2 3332 - 3339 31.2 - 31.8
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 322 - 3354 3600 - 4400 2
13.36 - 1341 - - --
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All out of band emissions appearing in a restricted band as specified in Section 15.205 of the Title 47CFR
must not exceed the limits shown in Table per Section 15.209.

FCC Part 15 Subpart C Paragraph 15.209

Frequency Field Strength Measured Distance
[MHZz] [uv/m] [Meters]
0.009 - 0.490 2400/F (kHz) 300
0.490 - 1.705 24000/F (kHz) 30
1.705 - 30 30 30
30 - 88 100 3
88 - 216 150 3
216 - 960 200 3
Above 960 500 3

4.8.2 Test Procedure Reference

ANSI C63.10 Section 6.3 (General Requirements)

ANSI C63.10 Section 6.6 (Standard test method above 1GHz)

4.8.3 Test Procedures

Peak Field Strength Measurements

RBW = 1MHz
VBW = 3MHz

Detector = peak

N o g s~ w DR

Trace mode = max hold

Sweep time = auto couple

Trace was allowed to stabilize

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
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Average Measurements Up 1GHz (Method VB)

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest

2. RBW = 1MHz

3. VBW,; If the EUT is configured to transmit with duty cycle = 98%, set VBW = 10 Hz.
If the EUT duty cycle is < 98%, set VBW = 1/T. T is the minimum transmission duration.

4., Detector = Peak
5. Sweep time = auto
6. Trace mode = max hold

7. Trace was allowed to stabilize

4.8.4 Test Setup

For Radiated emission 30MHz to 1GHz

Ant. Tower 1.4m
Variable
EUT& ‘ 3m |
Support UHQ\ :
—¢—E 7
/Turn Table
soen| | ———
L
Ground Plane
Test Receiver
| — 1
O 0O O O
i 000 @e
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4.8.5 Test Results
Hopping OFF

120 FCC Parn156_CLASSB_3m_Below 1GHz[Horizontal)

110

100 §

90

80

70

60 ECE BATTSE CIASSE 3 Baiow TOHZPK Timit

50

Level[dBLMVmM]

300M 400M 500M B500M T00M B0OM 910M
Frequency[Hz]

Suspected List

Reading Level Limit i i
o Freq. Factor Margin | Height Angle Polarity
. [dB U [dB U [dB U °
[MHz] "/l (]| V/ml [dB] [cm] ]
1 507.7660 27.66 -3.36 24.30 46.00 21.70 200 343 Horizontal
2 562.5440 36.19 -2.29 33.90 46.00 12.10 200 172 Horizontal
3 577.0620 28.52 -1.83 26.69 46.00 19.31 200 348 Horizontal
4 598.9000 27.10 -1.21 25.89 46.00 20.11 200 32 Horizontal
5 623.0560 27.66 -0.87 26.79 46.00 19.21 200 358 Horizontal
6 652.9460 27.42 -0.82 26.60 46.00 19.40 200 242 Horizontal
7 820.4520 24.29 1.50 25.79 46.00 20.21 200 307 Horizontal
8 907.4380 95.07 2.68 97.75 46.00 -51.75 200 146 Horizontal
9 910.0000 26.46 2.83 29.29 46.00 16.71 200 232 Horizontal

Report No.: LGD-ESH-P22111124B-1 Page No. 44 / 63 Report Format Version: 6.1.1




BUREAU
VERITAS

Hopping OFF
120 FCC Part15B_GLASSB_3m_Below 1GHz(Vertical)
110
100
90
80
Si_ 70
% 60 FEEPaTT5E CIASSE 3w Beiow TEHZPR T
z 50
—
40
30 : J b ! i ] q
ngwmh‘:ﬁ‘hu Lndignen b e WO
10
0
300M 400M 500M 500M 700M 800M 910M
Frequency[Hz]
Suspected List
Reading Level Limit ) )
Freq. Factor Margin | Height Angle
NO. Polarity
[dB U [dB 1 [dB U1 [°]
MH dB dB cm
[MHZ] V/m] [dB] V/m] V/m] [dB] [cm]
1 480.9260 28.44 -3.91 24 .53 46.00 21.47 100 338 Vertical
2 623.7880 33.23 -0.85 32.38 46.00 13.62 100 330 Vertical
3 787.8780 31.24 1.41 32.65 46.00 13.35 100 176 Vertical
4 907.4380 | 100.69 2.68 103.37 46.00 -57.37 100 86 Vertical
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Hopping OFF

FCC Part156_CLASSB_3m_Below 1GHz[Horizontal)

FCCPart158 CLASSB 3m Bélow 1GHz-PK Limit

Level [dBlAVm]
(=2}
[=]

915M 928.5M 937TM 945.5M 954M 962.5M 971M 979.5M 988M 1G
Frequency[Hz]

Suspected List

Reading Level Limit ) )
Freq. Factor Margin | Height Angle
NO. Polarity
[dB LU [dB LU [dB U [°]

MH dB dB

[MHz] v/m] [dB] V/m] V/m] [dB] [cm]
1 916.8020 96.06 3.18 99.24 46.00 -53.24 200 152 Horizontal
2 943.3220 32.20 3.84 36.04 46.00 9.96 200 98 Horizontal
3 948.6600 32.25 3.87 36.12 46.00 9.88 200 98 Horizontal
4 959.7270 27.41 3.87 31.28 46.00 14.72 200 258 Horizontal
5 977.0840 26.88 3.85 30.73 54.00 23.27 200 348 Horizontal
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Hopping OFF
120 FCC Part15B_CLASSB_3m_Below 1GHz(Vertical)
110
100|-9-
90
80 l
é 70 l
% 60 \ FOCPalise CIASSE 3 BEiow 1GHZPK Timil
L7 ’
40
I’ Z 3 4
30 Wm --- e arann | i o SUSIRE TP AN — - —
20
10
0
915M 928.5M a37M 945.5M 9541 962.5M a71M 979.5M 938\ 1G
Frequency[Hz]
Suspected List
Reading Level Limit . .
Freq. Factor Margin | Height Angle
NO. Polarity
[dB U [dB U [dB U [°]
MH dB dB cm
[MHz] v/m] [dB] V/m] V/m] [dB] [cm]
1 916.8020 99.32 3.18 102.50 46.00 -56.50 100 90 Vertical
2 948.8130 28.80 3.87 32.67 46.00 13.33 100 79 Vertical
3 959.7440 27.62 3.87 31.49 46.00 14.51 100 358 Vertical
4 983.8330 26.95 3.86 30.81 54.00 23.19 100 232 Vertical
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Hopping ON

FCC Part15B_CLASSB_3m_Below 1GHz(Horizontal)

-

CParti5B_CLASSE_Bm_Below 1GHz PK Lirpit]

Level[dBuvim]
(=)}
o

400M 500M 600M 700M 800M 930M
Frequency[Hz]

Suspected List

Reading | Level | Limit ) )
Freq. Margin | Height Angle
NO. Polarity Detector
[dB U [dB U [dB U [°]
MH dB
[MHz] v /m] V/m] v /m] [dB] [cm]
1 562.4980 34.14 31.85 | 46.00 | 14.15 200 202 Horizontal QP
2 620.0560 25.60 24.64 | 46.00 | 21.36 200 258 Horizontal QP
3 908.2700 | 103.78 | 106.50 | 46.00 | -60.50 200 216 Horizontal QP
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Hopping ON
120 FCC Part15B_CLASSB_3m_Below 1GHz(Vertical)
110 z
100
90
80
=5
s 1 ‘
@ g0 |
ke FECParti5B6 CLASSE Bm_ Below 1GHz-PRiit!
[i5) H
3 50 ;
-
40 : |
o . ‘ J TR
I MMM“W
10
0

400M 500M 600M 700M 800M 930M
Frequency[Hz]

Suspected List

Reading | Level | Limit ) )
Freq. Margin | Height Angle
NO. Polarity Detector
[dB U [dB U [dB U [°]

MH dB

[MHz] v /m] V/m] v /m] [dB] [cm]
1 560.3780 36.64 34.28 | 46.00 | 11.72 100 255 Vertical QP
2 620.0560 26.42 25.46 | 46.00 | 20.54 100 80 Vertical QP
3 916.6440 | 107.27 | 110.44 | 46.00 | -64.44 100 138 Vertical QP
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Hopping ON

120 FCC Part15B_CLASSB_3m_Below 1GHz(Horizontal)

110 ;
100 |-

90}

80—

70}

CToy s LM L

[ FEE Parise CLASSE 3m Helow 1GHZ PR Limit;
50 | |

.
w‘“'h" b il el T A R A A e

Level[dBuvim]

40

<L

30

20

905M 919.5M 929M 938.5M 948M 957.5M 967M 976.5M 986M 16
Frequency[Hz]

Suspected List

Reading | Level | Limit ) )
Freq. Margin | Height Angle
NO. Polarity Detector
[dB U [dB U [dB U [°]
MH dB
[MHz] v /m] V/m] v /m] [dB] [cm]
1 908.1730 | 103.94 | 106.66 | 46.00 | -60.66 200 211 Horizontal QP
2 940.1690 30.09 33.92 | 46.00 | 12.08 200 211 Horizontal QP
3 960.0050 24.83 28.69 | 54.00 | 25.31 200 12 Horizontal QP
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Hopping ON
120 FCC Part15B_CLASSB_3m_Below 1GHz(Vertical)
TR{o) F—— !
100 fmer
90 |-
80 |-—{|H-
€
£ i
@ g0
= FEC Pari568 CLASSE 3m_Helow 1GHZ PR Limiti
[i5)
& 50 | |
40 " " e ’
3
30 : ——" ERv SR,
20
10
0

905M 919.5M 929M 938.5M 948M 957.5M 967M 976.5M 986M 16
Frequency[Hz]

Suspected List

Reading | Level Limit . .
Freq. Margin | Height Angle
NO. Polarity Detector
[dB U [dB U [dB U [°]

MH dB

[(MHz ] v /m] V/m] v /m] [dB] [cm]
1 916.9700 | 107.27 | 110.46 | 46.00 | -64.46 100 123 Vertical QP
2 948.9660 36.21 40.08 | 46.00 5.92 100 125 Vertical QP
3 960.0050 27.48 31.34 | 54.00 | 22.66 100 234 Vertical QP
4 980.3160 36.93 40.80 | 54.00 | 13.20 100 263 Vertical QP
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4.9 Radiated Emission Measurement
4.9.1 Limits

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

as below table.

Frequencies Field Strength Measurement Distance
(MHz) (microvolts/meter) (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 1000 MHz, 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 20 dB under any condition of modulation.

4.9.2 Test Procedures

For Radiated emission below 30MHz

a. The EUT was placed on a 80cm height table 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. Both X and Y axes of the antenna are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and

the rotate table was turned from
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0 degree to 360 degree 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:

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 a 80cm height(above 1GHz is 1.5m height) table 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 detected 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 120 kHz & 360 kHz
for Quasi-peak detection (QP) at frequency below 1 GHz.

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 1 GHz.

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

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

5. All modes of operation were investigated and the worst-case emissions are reported.
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4.9.3 Deviation from Test Standard
No deviation.
4.9.4 Test Setup
For Radiated emission below 30MHz
EUTS 3m
Support Units | -
Turn Table 13m
e
EDEmT ||
=
Ground Plane
Test Receiver
x“\\ [ JC—
L+]
[0 0 0 o
For Radiated emission 30MHz to 1GHz
Ant. Tower 1-4m
Variable

EUT& ‘ 3m

Support L'n'tx ‘

Turn Table
e
Sl]clJ
L

Ground Plane

Test Receiver

i
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For Radiated emission above 1GHz

Ant. Tower
1-4m*
Variable
EUT & 3m
Support Units |« »|

Turn Table I:
Absorber
_ e /

1.5m|

1

Ground Plane

Spectrum analyzer

N

/LM'\-\._OODO

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

4.9.5 EUT Operating Conditions

a. Placed the EUT on a testing table.

b. Use the software to control the EUT under transmission condition continuously at specific channel

frequency.

Report No.: LGD-ESH-P22111124B-1 Page No. 55 / 63 Report Format Version: 6.1.1



BUREAU
VERITAS

4.9.6 Test Results
Radiated Emissions Range 9kHz~30MHz
The amplitude of spurious emissions which are attenuated by more than 20 dB below the permissible value

has no need to be reported.

Radiated Emissions Range 30MHz~1GHz

Channel 907.3 MHz Detector Function Quasi-Peak (QP)

Frequency Range 30MHz ~ 1GHz Antenna Polarity Horizontal

FCC FariiB CLASEE 3m_ Bolow | GHz{Hozonaly

Lerwed [dEu W m]

20k plos ] i

Frogsncy[HI)
Suspected List
Readin Leve Limi Margi Heigh
i i
No | Freq. 9 . t n t Angl , Detect
e Polarity or
[MHz ] [dBu | [dBu | [dBu [°]
dB
V/m] V/m] V/m] [dB] [om]
1 148.3 28.14 18.4 43.5 | 25.07 200 36 Horizontal QP
2 154.1 28.00 18.5 43.5 | 24.92 200 226 Horizontal QP
3 215.6 32.79 20.6 43.5 | 22.84 200 104 Horizontal QP
4 456.0 28.76 24.4 46.0 21.57 200 358 Horizontal QP
5 558.0 32.38 29.9 46.0 16.04 200 166 Horizontal QP
6 759.4 30.18 31.0 46.0 14.92 200 188 Horizontal QP
REMARKS:

1. Emission Level(dBuV/m) = Spectrum reading (dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value = Limit value — Emission Level

Report No.: LGD-ESH-P22111124B-1 Page No. 56 / 63 Report Format Version: 6.1.1




BUREAU

Channel 907.3 MHz Detector Function Quasi-Peak (QP)
Frequency Range 30MHz ~ 1GHz Antenna Polarity Vertical

Lerwed [y i)

F e e [HZ1

Suspected List
Reading | Level | Limit ) )
Freqg. Margin | Height Angle
NO. Polarity | Detector
[dB U [dBu | [dBH [°]
MH dB
[(MHz ] v /m] v /m] V/m] [dB] [cm]
1 62.01 32.40 20.94 | 40.00 ] 19.06 100 270 Vertical QP
2 138.6 33.21 22.99 | 43.50 | 20.51 100 259 Vertical QP
3 215.4 41.68 29.55 1 43.50 | 13.95 100 292 Vertical QP
4 281.2 32.99 24.48 | 46.00 | 21.52 100 194 Vertical QP
5 569.1 35.44 33.38 | 46.00 | 12.62 100 200 Vertical QP
6 875.4 28.74 30.69 | 46.00 | 15.31 100 2 Vertical QP
REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value = Limit value — Emission Level
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Radiated Emissions Range 30MHz~1GHz
Channel 912.1 MHz Detector Function Quasi-Peak (QP)
Frequency Range 30MHz ~ 1GHz Antenna Polarity Horizontal

FCC Farii58 CLASSE 3m_ Bolow | GHz{Hozorkaly

Lerwed [y \m]

Tk 1008 e
FregasncelHZ]

Suspected List
Readin Leve Limi Margi Heigh
i i
NO Freq. g . t n t Angl . Detect
e Polarity or
[MHz ] [dB U [dB 1 [dB 1 [°]
dB
V/m] V/m] V/m] [dB] [om]
1 42.22 26.86 16.5 40.0 23.50 200 265 Horizontal QP
2 153.9 28.00 18.5 43.5 24.92 200 325 Horizontal QP
3 215.8 33.60 21.4 43.5 22.03 200 222 Horizontal QP
4 260.2 30.51 20.9 46.0 25.01 200 195 Horizontal QP
5 552.6 38.53 35.9 46.0 10.04 200 4 Horizontal QP
6 758.8 30.31 31.2 46.0 14.80 200 106 Horizontal QP
REMARKS:

1. Emission Level(dBuV/m) = Spectrum reading (dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value = Limit value — Emission Level

Report No.: LGD-ESH-P22111124B-1 Page No. 58 / 63 Report Format Version: 6.1.1




BUREAU

Channel 912.1 MHz Detector Function Quasi-Peak (QP)
Frequency Range 30MHz ~ 1GHz Antenna Polarity Vertical

Leswed [y

Tk 1008 G

FrocsncyHE
Suspected List
Reading | Level | Limit . .
Freqg. Margin | Height Angle
NO. Polarity | Detector
[dB U [dBu | [dBE [°]
MH dB
[MHzZ] v/m] v/m] V/m] [dB] [cm]
1 62.39 33.31 21.80 | 40.00 | 18.20 100 318 Vertical QP
2 131.0 36.09 25.25 |1 43.50 | 18.25 100 272 Vertical QP
3 151.6 36.59 27.04 | 43.50 | 16.46 100 291 Vertical QP
4 282.7 33.55 25.10 | 46.00 | 20.90 100 198 Vertical QP
5 562.5 35.77 33.48 | 46.00 | 12.52 100 340 Vertical QP
6 787.7 30.83 32.24 | 46.00 | 13.76 100 155 Vertical QP
REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value = Limit value — Emission Level
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Radiated Emissions Range 30MHz~1GHz

Channel

916.9 MHz

Detector Function

Quasi-Peak (QP)

Frequency Range

30MHz ~ 1GHz

Antenna Polarity

Horizontal

Lewsd[dEuWm]

WEE B 3m_Below | GHiHorzontaly

FrecusncelHz]

Suspected List
Readin Leve Limi Margi Heigh
i i
NO Freq. . t n t Angl . Detect
e Polarity or
[MHz ] [dB U [dB 1 [dB 1 [°]
dB
V/m] V/m] V/m] [dB] [em]
1 56.38 26.59 15.7 40.0 24.25 200 22 Horizontal QP
2 116.3 27.80 15.4 43.5 28.08 200 108 Horizontal QP
3 154.1 28.09 18.6 43.5 24.83 200 19 Horizontal QP
4 252.3 30.05 20.2 46.0 25.78 200 232 Horizontal QP
5 555.3 34.89 32.4 46.0 13.60 200 165 Horizontal QP
6 781.7 31.27 32.6 46.0 13.35 200 313 Horizontal QP
REMARKS:

1. Emission Level(dBuV/m) = Spectrum reading (dBuV) + Correction Factor(dB/m)

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

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

4. Margin value = Limit value — Emission Level
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Channel 916.9 MHz Detector Function Quasi-Peak (QP)
Frequency Range 30MHz ~ 1GHz Antenna Polarity Vertical

Lerwed [dEpm]
=

20

0k plos ] ic

FrecusnceHZ]
Suspected List
Reading | Level | Limit . .
Freqg. Margin | Height Angle
NO. Polarity | Detector
[dB U [dBu | [dBH [°]
MH dB
[(MHz ] v /m] v /m] v /m] [dB] [cm]
1 83.35 37.78 22.81 | 40.00 | 17.19 100 292 Vertical QP
2 149.3 35.36 25.70 | 43.50 | 17.80 100 238 Vertical QP
3 203.8 36.78 24.55 |1 43.50 | 18.95 100 265 Vertical QP
4 282.7 33.92 25.47 | 46.00 | 20.53 100 181 Vertical QP
5 525.8 38.92 36.01 | 46.00 9.99 100 203 Vertical QP
6 646.5 33.10 32.31 | 46.00 | 13.69 100 159 Vertical QP
REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value = Limit value — Emission Level
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Radiated Emission Range 1GHz~10th Harmonic

Channel 907.3 MHz Peak (PK)
Detector Function
Frequency Range 1GHz ~ 25GHz Average (AV)
Spurious Emission Level
Emission - ] Correction
(MHZ) | (@Buvim) | @BuV/m) (12) (dB/m) y
1 1814.3000 53.48 74.00 20.52 -20.23 H PK
2 1816.0000 50.17 54.00 3.83 -20.22 H AV
3 1814.3000 55.77 74.00 18.23 -20.23 V PK
4 1816.0000 50.99 54.00 3.01 -20.22 V AV
Channel 912.1 MHz Peak (PK)
Detector Function
Frequency Range 1GHz ~ 25GHz Average (AV)
Spurious Emission Level
Emission - . Correction
MH2) | (@Buwim) | (@BUVIM) | (dB) (dB/m) y
1 1824.3000 51.19 74.00 22.81 -20.18 H PK
2 1824.5000 50.57 54.00 3.43 -20.17 H AV
3 1824.3000 54.90 74.00 19.10 -20.18 \Y PK
4 1824.5000 50.56 54.00 3.44 -20.17 \Y, AV
Channel 916.9 MHz Peak (PK)
Detector Function
Frequency Range 1GHz ~ 25GHz Average (AV)
Spurious Emission Level
Emission - . Correction
MHZ) | (@Buvim) | (@BUVIM) | (dB) (dB/m) y
1 1833.0000 54.42 74.00 19.58 -20.15 H PK
2 1834.7000 49.67 54.00 4.33 -20.14 H AV
3 1833.0000 57.55 74.00 16.45 -20.15 \Y, PK
4 1834.7000 47.35 54.00 6.65 -20.14 V AV
REMARKS:

1. Emission Level(dBuV/m) = Original Spectrum reading (dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. The other emission levels were very low against the limit.

4. Margin value =Limit value — Emission Level
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5 Pictures of Test Arrangements

Please refer to the attached file (Test Setup Photo)

- END -
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