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TEST REPORT DECLARATION

Applicant : Shanghai Huace Navigation Technology Ltd.
Address . 577 Songying Road, Qingpu District, 201706 Shanghai, China
Manufacturer : Shanghai Huace Navigation Technology Ltd.
Address . 577 Songying Road, Qingpu District, 201706 Shanghai, China
EUT Description . Geodetic GNSS Receiver

(A)  Model No. . i83Pro

(B) Trademark : EHEN V

Measurement Standard Used:
FCC CFR Title 47 Part 90, FCC CFR Title 47 Part 2
ANSI TIA-603-E:2016

The device described above is tested by Shenzhen Alpha Product Testing Co., Ltd. to determine the
maximum emission levels emanating from the device. The maximum emission levels are compared to the
FCC Part 2, Part 90, RSS-119, RSS-Gen limits both conducted and radiated emissions. The test results are
contained in this test report and Shenzhen Alpha Product Testing Co., Ltd. is assumed of full responsibility
for the accuracy and completeness of these tests.

After the test, our opinion is that EUT compliance with the requirement of the above standards.

This report applies to above tested sample only. This report shall not be reproduced in parts without written
approval of Shenzhen Alpha Product Testing Co., Ltd.

Project Engineer

Tested by (name + signature).............. Yannis Wen }/MWV'Z we

Approved by (name + signature)........ Jack Xu M

Project Manager
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1. Summary Of Standards And Results

1.1.Description of Standards and Results

The EUT have been tested according to the applicable standards as referenced below:

Test Iltem Test Requirement Standards Paragraph Result
Transmitter Power(Conducted) FCC PART 90 § 90.205, P
Occupied Bandwidth & Emission FCC PART 90 §90.209. §90.210 =
Mask
Spurious Emissions(conducted) FCC PART 90 §90.210, P
Spurious Emissions(Radiated) FCC PART 90 § 90.210, P
Transient Frequency Behavior FCC PART 90 §90.214, P
Frequency Stability FCC PART 90 $90.213, P
Modulation Characteristics - Audio FCC PART 2
N/A
Frequency Response FCC PART 90 32.1047(a), §90.207
Modulation Characteristics - FCC PART 2
Modulation Limiting FCC PART 90 32.1047(b), §90.207 NIA
Adjacent channel power FCC PART 90 §90.221 P

Note: 1. P is an abbreviation for Pass.
2. F is an abbreviation for Falil.

3. N/Ais an abbreviation for Not Applicable.

4. The conclusion of this test report is judged by actual test data without considering
measurement uncertainty.
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2. General Information

2.1.Description of Device (EUT)

Description
Model Number
DIFF.

Test Voltage

UHF
Operation frequency

Conducted Power
Channel spacing

Modulation type
Antenna Type

Software version

Hardware version

Geodetic GNSS Receiver

i83Pro
N/A

Input 1: 5V DC=2A (supplied by external approved adapter)(Type-C port)
Built-in lithium battery rating:7.2V 9900mAh 71.28Wh

410MHz-470MHz
0.5W, 1W
12.5KHz, 25KHz
GMSK

Whip Antenna, Maximum Gain is 2dBi.
(Antenna information is provided by applicant.)

V1.0.0
V1.1.0

Note: All Conducted Power have been tested, and recorded the worst case 1W(30£1dBm) results in this

report.


mailto:1dBm@DC
mailto:1dBm@DC
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2.2.Accessories of Device (EUT)

Accessories

Manufacturer

Model

Ratings

AC Adapter

Yisheng Electronics Co., LTD
EA1012AVRU-050

AC Input: 100-240Vac, 1.0A, 50~60Hz

DC Output: 5.0V=2.4A 12.0W

2.3.Tested Supporting System Details

No. Description Manufacturer Model Serial Number CEfEEe of
SDOC
1. Notebook PC Lenovo ThinkPad E14 / /

2.4.Block Diagram of connection between EUT and simulators

System

Supporting

EUT

The sample was placed 0.8m & 1.5m for the measurement below & above 1GHz above the ground plane of
3m chamber. Measurements in both horizontal and vertical polarities were performed. During the test, each
emission was maximized by: having the EUT continuously working, investigated all operating modes, rotated
about all 3 axis (X, Y & Z) and considered typical configuration to obtain worst position, manipulating
interconnecting cables, rotating the turntable, varying antenna height from 1m to 4m in both horizontal and
vertical polarizations. The emissions worst-case are shown in Test Results of the following pages.
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2.5. Test Mode

All modes and data rates and positions were investigated.
Test modes are chosen to be reported as the worst case configuration below:

Test Mode
Item Description of operation mode Note
1 GMSK+CS12. 5KHz+TX at maximum ratgd power for
transmitter
2 GMSK+CS25KHzZ+TX at maximum rated power for
transmitter

Note: The worst case modes for all test are the item 1 and item 2 and item 3.

Description Operation Frequency

GMSK
Test Channel Channel spacing (KHz) Frequency(MHz)

. 125 410.050

ow 25 410.050

. 125 440.000

Mid 25 440.000
Hih 125 469.950

'9 25 469.950
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2.6.Test Conditions
Items Required Actual
Temperature range: 15-35C 24°C
Humidity range: 25-75% 56%
Pressure range: 86-106kPa 98kPa

2.7.Test Facility

Shenzhen Alpha Product Testing Co., Ltd

Building i, No.2, Lixin Road, Fuyong Street, Bao'an District,
518103, Shenzhen, Guangdong, China

June 21, 2018 File on Federal Communication Commission
Registration Number: 293631

July 15, 2019 Certificated by IC

Registration Number: 12135A

2.8.Measurement Uncertainty

(95% confidence levels, k=2)

(below 30MHZz)

Item Uncertainty
Uncertainty for Power point Conducted Emissions Test 1.63dB
Uncertainty for Radiation Emission test in 3m chamber 350B

Uncertainty for Radiation Emission test in 3m chamber
(30MHz to 1GHz)

3.74dB(Polarize: V)

3.76dB(Polarize: H)

Uncertainty for Radiation Emission test in 3m chamber
(1GHz to 25GHz)

3.77dB(Polarize: V)

3.80dB(Polarize: H)

Uncertainty for Radiation Emission test in 3m chamber
(18GHz to 40GHz)

4.31 dB(Polarize: V)

4.30 dB(Polarize: H)

Uncertainty for radio frequency

5.06x108GHz

Uncertainty for conducted RF Power 0.40dB
Uncertainty for temperature 0.2°C
Uncertainty for humidity 1%
Uncertainty for DC and low frequency voltages 0.06%
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2.9.Test Equipment List

. Firmware . Cal
Equipment Manufacture Model No. NS Serial No. Last cal. Interval
*R* 1
9676 anechoic CHENYU 9*6%6 / N/A 2022.05.18 | 3Year
chamber
Spectrum ROHDE&SCHWARZ | FSV40-N | 2.3 102137 2024.08.08 | 1Year
analyzer
Spectrum Agilent N9O20A | A.14.16 | MY499100060 |2024.08.08| 1Year
analyzer
Receiver ROHDE&SCHWARZ ESR 2.28 SP1 13162'32)2.3\/}\323_10 2024.08.08 | 1Year
Receiver R&S ESCI 4.42 SP1 101165 2024.08.08 | 1lYear
Bilog Antenna Schwarzbeck VULB 9168 / VULB 9168#627 |2023.08.28 | 2Year
Horn Antenna SCHWARZBECK BBHAD9120 / 2106 2023.08.19| 2Year
Loop Antenna SCHWARZBECK Ilzgiég / 00128 2023.08.19 | 2Year
RF Cable Resenberger Cable 1 / RE1 2024.08.08 | 1Year
RF Cable Resenberger Cable 2 / RE2 2024.08.08 | 1Year
RF Cable Resenberger Cable 3 / CE1 2024.08.08 | 1Year
Pre-amplifier HP HP8347A / 2834A00455 2024.08.08 | 1Year
Pre-amplifier Agilent 8449B / 3008A02664 2024.08.08 | 1Year
L.ILS.N.#1 Schwarzbeck NSLK8126 / 8126-466 2024.08.08 | 1Year
L.I.S.N.#2 ROHDE&SCHWARZ ENV216 / 101043 2024.08.08 | 1lYear
Horn Antenna SCHWARZBECK |BBHA9170 / 00946 2023.08.19| 2Year
Preamplifier SKET LNP'_AS—O:LS40 / SK2018101801 |2024.08.08 | 1 Year
Power Meter Agilent E9300A / MY41496628 |2024.08.08 | 1 Year
Power Sensor DARE RPR3006W / 15100041SNQO91 | 2024.08.08 | 1 Year
Electronic
Thermo-Hygrome S.H.Qixiang HTC-1 / N/A 2024.08.11 | 1 Year
ter
Switching Mode JUNKE JK12010S / 20140927-6  |2024.08.08| 1 Year
Power Supply
Adjustable MWRFtest N/A / N/A N/A N/A
attenuator
10dB Attenuator Mini-Circuits DC-6G / N/A N/A N/A
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SHENZHEN STS TEST SERVICES CO., LTD.

Equipment Manufacturer Model No. Serial No. Last Cal. | Cal. Due day
Comprg;:;(;?\;z ester HP 8920A | 348A05658 |2024.02.23| 2025.02.22
Digital oscilloscope R&S RTB2002 | 135519054021 2024.00.25|  2025.00.24
Attenuator HP 8494B DC-18G 2024.02.29| 2025.02.28
Software Information
Test Item Software Name Manufacturer Version
RE EZ-EMC farad Alpha-3A1
CE EZ-EMC farad Alpha-3A1
RF-CE MTS 8310 MW VvV2.0.0.0
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3. Test Results and Measurement Data

3.1. Transmitter Power (Conducted)

3.1.1.Test Specification

Test Requirement: Part 90.205
Test Method: FCC part 2.1046
Limits: Please refer section FCC Part 90.205
. } Q |
Test Setup: —
ATT#

Spectrum Analyzer 40dB+ EUT

a) Connect the equipment as illustrated.
Test Procedure: b) Turn on the Spectrum Analyzer

¢) Record value
Test Result: PASS
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3.1.2. Test Results

GMSK mode (1W):

] Conducted

Chan_nel Frequency MEEAITILT e iUGEe Maximum ERP Stated ERP Output

spacing (MH2) Output Power(Peak) (dBm) Power (dBm) | Power Limit Result
(KHz) (dBm)

(dBm)
12.5 410.050 29.353 29.203 30.252 30+1 PASS
25 410.050 29.136 28.986 30.962 30+1 PASS
12.5 440.000 29.120 28.970 30.918 30+1 PASS
25 440.000 29.940 29.790 30.071 30+1 PASS
12.5 469.950 29.047 28.897 30.858 30+1 PASS
25 469.950 29.344 29.194 30.357 30+1 PASS

Note: 1. Maximum ERP= Maximum Conducted Output Power(Peak) + Antenna Gain — 2.15dB

GMSK mode (0.5W):

Channel Maximum Conducted Comeeee
spacin Frequency Output Power(Peak) Maximum ERP Stated ERP Output Result
pacing (MH2) P (dBm) Power (dBm) | Power Limit
(KHz) (dBm) (dBm)
12.5 410.050 26.369 28.219 28.768 26.99+1 PASS
25 410.050 26.993 28.843 28.882 26.99+1 PASS
12.5 440.000 26.706 28.556 28.966 26.99+1 PASS
25 440.000 26.388 28.238 28.438 26.99+1 PASS
12.5 469.950 26.761 28.611 28.076 26.99+1 PASS
25 469.950 26.486 28.336 28.094 26.99+1 PASS

Note: 1. Maximum ERP= Maximum Conducted Output Power(Peak) + Antenna Gain — 2.15dB
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Test plots as follows:
GMSK 1W 12.5KHz Channel Spacing: Transmitter Power

Low: 410.050MHz

Ty e———— = o

10:25:03 &M Feb 20 =
Center Freq 410.050000 MHz requancy
Ph

Avg Type: Log-Pur I
j0: Fast Ly Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 36 dB
Ref Offset 10 dB Mkr1 410.040 MHz| e
Ref 35.00 dBm 29 dBm

Center Freq
410,050000 MHz |

Center 410.050 MHz Span 2.000 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

Ty e———— = o

Center Freq 440.000000 MHz
ot o) Trig: FreeRun
FGainLow *__ Atten: 36 dB

Ref Offset 10 dB
Ref 35.00 dBm

Center Freq
440000000 MHz |

Center 440.000 MHz Span 2.000 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

High: 470.00MHz

[ Keaight Spectrum Analyoe - Swept 54 =

Avg Type: Log-P
Center Freq 469.950000 Mz Trig: Free Run A::H‘l;'ﬂ:gm";f
Atten: 36 dB

: Fast
IFGain:Low

Auto Tune|

Center Freq
459.950000 MHz

Start Freq

Ref Offset 10 dB
Ref 35.00 dBm

Center 469.950 MHz Span 2.000 MHz |{5)
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)|

sa StATUS
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GMSK 1W 25KHz Channel Spacing: Transmitter Power
Low: 410.050MHz

[ Keymigt Spectrum Anatyzer - Swept 54 =
Trig: Free Run
Atten: 36 0B

Ref Offset 10 dB
Ref 35.00 dBm

Center 410.050 MHz ‘Span 2.000 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

Trig: Free Run
Atten: 36 0B

st Cp

Ref Offset 10 dB
Ref 35.00 dBm

CenterFreq|
440.000000 MHz

Center 440.000 MHz ‘Span 2.000 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

[ Keysigh Specirum Analyzer - Swept 54

.950 Avg Type: Log-Pwr
Center Frea 458800000 MHz o Trig: Free Run AvgHald:>100100
\FGainiow *__Atten: 36 dB

Ref Offset 10 dB
Ref 35.00 dBm

Center 469.950 MHz Span 2.000 MHz |5
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1,000 ms (1001 pts)

STATUS
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GMSK 0.5W 12.5KHz Channel Spacing: Transmitter Power
Low: 410.050MHz

[ Keymigt Spectrum Anatyzer - Swept 54 e

Trig: Free Run
Atten: 36 0B

Ref Offset 10 dB
Ref 35.00 dBm

CenterFreq|
410.050000 MHz

Center 410.050 MHz ‘Span 2.000 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

[ Keymigt Spectrum Anatyzer - Swept 54 e
Peak Search

Trig: Free Run

Marker 1 440.002000000 MHz
‘;’NU Arten: 36 dB

st Cp
Ref Offset 10 dB
Ref 35.00 dBm

Next Pk Right]

Center 440.000 MHz ‘Span 2.000 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

[ Keysight Spectrum Anshyzer - Smept SA = o

469.95! ) Avg Typs: Log-Pwr
Cernter e ti0Ee e o Trig: Free Run AvglHold:> 100100
IFGain:Law Atten: 35 dB

Ref Offset 10 dB.
Ref 35.00 dBm

Center Freq
489 950000 MHz,

Center 469.950 MHz Span 2.000 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

s STATUS
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GMSK 0.5W 25KHz Channel Spacing: Transmitter Power
Low: 410.050MHz

[ Keymigt Spectrum Anatyzer - Swept 54 e

Trig: Free Run
Atten: 36 0B

Ref Offset 10 dB
Ref 35.00 dBm

CenterFreq|
410.050000 MHz

Center 410.050 MHz ‘Span 2.000 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

g Type: Log-Pwr
— Trig: Free Run Avg|Hold:>100/100
ow T Atten: 36 dB
Ref Offset 10 0B
Ref 35.00 dBm

CenterFreq|
440.000000 MHz

Center 440.000 MHz ‘Span 2.000 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

[ Keysight Spectrum Anshyzer - Smept SA

469.95! ) Avg Typs: Log-Pwr
Cernter e ti0Ee e o Trig: Free Run AvglHold:> 100100
IFGain:Law Atten: 35 dB

Ref Offset 10 dB.
Ref 35.00 dBm

Center Freq
489 950000 MHz,

Center 469.950 MHz Span 2.000 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

Msc STATUS
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3.2. Occupied Bandwidth and Emission Mask

3.2.1.Test Specification

Test Requirement:

FCC Part 90.209, FCC Part 90.210

Test Setup:

) 1

Spectrum Analyzer EUT

Test Procedure:

The resolution bandwidth of the spectrum analyzer was set at 300
Hz and the spectrum was recorded in the Frequency band + 50KHz
from the carrier frequency for Occupied Bandwidth, the resolution
bandwidth of the spectrum analyzer was set at 100 Hz and the
spectrum was recorded in the Frequency band + 100KHz from the
carrier frequency for Emission Mask.

Test Result:

PASS
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3.2.2.Test data
Occupied Bandwidth:

GMSK mode (1W) 12.5KHz Channel Spacing:

Channel Frequency | 26dB Bandwidth 99% Occupied 99% Occupied Result
(MHz) (KHz) Bandwidth Bandwidth Limit
(KHz) (KHz)
Low 410.050 7.128 5.830 11.25 PASS
Mid 440.000 7.011 5.822 11.25 PASS
High 469.950 6.930 5.836 11.25 PASS
GMSK mode (1W) 25KHz Channel Spacing:
Channel | Frequency 26dB Bandwidth 99% Occupied 99% Occupied Result
(MHz) (KHz) Bandwidth Bandwidth Limit
(KHz) (KHz)
Low 410.050 7.086 5.823 20 PASS
Mid 440.000 7.006 5.853 20 PASS
High 469.950 7.122 5.807 20 PASS
GMSK mode (0.5W) 12.5KHz Channel Spacing:
Channel Frequency | 26dB Bandwidth 99% Occupied 99% Occupied Result
(MHz) (KHz) Bandwidth Bandwidth Limit
(KHz) (KHz)
Low 410.050 7.091 5.836 11.25 PASS
Mid 440.000 6.897 5.797 11.25 PASS
High 469.950 7.085 5.795 11.25 PASS
GMSK mode (0.5W) 25KHz Channel Spacing:
Channel | Frequency 26dB Bandwidth 99% Occupied 99% Occupied Result
(MH2) (KHz) Bandwidth Bandwidth Limit
(KHz) (KHz)
Low 410.050 7.042 5.794 20 PASS
Mid 440.000 7.010 5.853 20 PASS
High 469.950 7.082 5.840 20 PASS
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Emission Mask:
GMSK mode (1W) 12.5KHz Channel Spacing:
Frequency .
Channel (MH2) Applicable Mask RBW Result
Low 410.050 D 100Hz PASS
Mid 440.000 D 100Hz PASS
High 469.950 D 100Hz PASS
GMSK mode (1W) 25KHz Channel Spacing:
Channel Frequency Applicable Mask RBW Result
(MH2)
Low 410.050 C 300Hz PASS
Mid 440.000 C 300Hz PASS
High 469.950 C 300Hz PASS
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Test plots as follows:

GMSK mode (1W) 12.5KHz Channel Spacing: Occupied Bandwidth
Low: 410.050MHz

[— Xepight Spectnum Anslyzes - Dccupied BW

Span 12.000 kHz

MFGain-Low

Ref 40.00 dBm

Center 410.1 MHz
#Res BW 100 Hz

Occupied Bandwidth

Center Freq: 410.050000 MHz
Trig: Run
" #Anen: 4098

#VBW 300 Hz

Total Power

5.830 kHz

Transmit Freq Error
x dB Bandwidth

149 Hz
7.128 kHz

% of OBW Power
x dB

03:40:38 P Feb 13, 2025
Radio Std: Nane

AvglHold:»1010

Radio Device: BTS

Span 12 kHz
Sweep FFT

39.5 dBm

99.00 %
-26.00 dB

Mid: 440.000MHz

[ Xepight Spectnum Ansiyzes - Dccupied BW

Center Freq 440.000000 MHz

AFGain-Low

Ref 40.00 dBm

Occupied Bandwidth

Center Freq: 440.000000 MHz
Trig: Free Run
#Anen: 40 4B

#VBW 300 Hz

Total Power

5.822 kHz

Transmit Freq Error
x dB Bandwidth

175 Hz
7.011 kHz

% of OBW Power
x dB

03:41:00 P Feb 15,2025

Radio Std: Nane [ L] Ly

AvglHold:»1010

Radio Device: BTS

Center Freq|
440,000000 MHz|

Span 12 kHz
Sweep FFT

39.3 dBm

99.00 %
-26.00 dB

High: 470.00MHz

[ Kepight Spectrum Anslyzer - Decupied B

Center Freq 469.950000 MHz

MFGain:Low

Ref 40.00 dBm

#Res BW 100 Hz

Occupied Bandwidth
5.836 kHz
203 Hz

6.930 kHz

Transmit Freq Error
x dB Bandwidth

Center Fraq: 469350000 MHz
Trig: Free Run
#Atten: 40 dB

#VBW 300 Hz

Total Power

% of OBW Power
x dB

03:41:18 PM Feh 18,2025

Radio Std: None Frequency

AvglHold:>10/10

Radio Device: BTS

Center Freq
489 950000 MHz |

Span 12 kHz
Sweep FFT

39.1 dBm

99.00 %
-26.00 dB

STATUS
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GMSK mode (1W) 25KHz Channel Spacing: Occupied Bandwidth

Low: 410.050MHz

[— Xepight Spectnum Anslyzes - Dccupied BW

Span 30.000 kHz

MFGain-Low

Ref 40.00 dBm

Center 410.1 MHz
#Res BW 100 Hz

Occupied Bandwidth

Center Freq: 410.050000 MHz
Trig: Free Run
#Anen: 40 dB

#VBW 300 Hz

Total Power

5.823 kHz

Transmit Freq Error
x dB Bandwidth

152 Hz
7.086 kHz

x dB

% of OBW Power

03:34:23 PM Feb 13, 2025
Radio Std: Nane

AvglHold:»1010

Radio Device: BTS

39.1 dBm

99.00 %
-26.00 dB

Mid: 440.000MHz

[ Kepight Spectrum Anslyzer - Decupied B

Center Freq 440.000000 MHz

MFGain:Low

Ref 40.00 dBm

#Res BW 100 Hz

Occupied Bandwidth

Genter Fraq: 440.000000 MHz
Trig: Free Run
#Atten: 40 dB

#VBW 300 Hz

Total Power

5.853 kHz

Transmit Freq Error
x dB Bandwidth

165 Hz
7.006 kHz

% of OBW Power
x dB

32 PMFeh 19,2025

2
Radio Std: None Frequency

AvglHold:>10/10

Radio Device: BTS

Center Freq
440000000 MHz |

Span 30 kHz
Sweep FFT

39.8 dBm

99.00 %
-26.00 dB

STATUS

High: 469.850MHz

(= Keaight Spectrum Anlyoe - Occupied BW

Center Freq 469.950000 MHz

SFGaincLow |

Ref 40.00 dBm

Center 470 MHz
Res BW 100 Hz

Occupied Bandwidth
5.807 kHz
222 Hz

7.122 kHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 469.950000 MHz
Trig: Free Run
#Anen: 40 4B

#VBW 300 Hz

Total Power

% of OBW Power
xdB

Frequency

AvglHeld:>10/10

Radio Device: BTS

99.00 %
-26.00 dB
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GMSK mode (0.5W) 12.5KHz Channel Spacing: Occupied Bandwidth
Low: 410.050MHz

[ ¥epight Spectnum Anslyzer - Gecupied BW =
i 03:11:21 PMFeh 1

410.050! Center Freq: 410.050000 MHz Radio Std: None
Center Freq 410.050000 MHz _ Trig: Frea Run ‘Avg Hold:>1010

AFGainLow | #Atten: 40 dB Radio Device: BTS

Ref 40.00 dBm

Center 410.1 MHz
#Res BW 100 Hz #VBW 300 Hz

Occupied Bandwidth Total Power 35.5 dBm
5.836 kHz

Transmit Freq Error 115Hz % of OBW Power 99.00 %
x dB Bandwidth 7.091 kHz x dB -26.00 dB

Mid: 440.000MHz

[ ¥emiont Spectrum Anatyzer - ecupied W =
03:11:41 PM Feb 1, 20
440,000 req: 440000000 MHz Radio Std: None
Center Freq 440.000000 MHz M e Run avgltiokd:> 1040
AFGainlow ~ #Atien: 40 dB Radio Device: BTS

Ref 40.00 dBm

Center Freq
440000000 MHz |

Span 12 kHz
#VBW 300 Hz Sweep FFT

Occupied Bandwidth Total Power 35.6 dBm
5.797 kHz

Transmit Freq Error 180 Hz % of OBW Power 99.00 %
x dB Bandwidth 6.897 kHz x dB -26.00 dB

High: 470.00MHz

[ Ferwgt Spectrom Anatyae - Occupd B -
x 172 15,2025
Frequency
8 4 0 Center Freq: 489.850000 MHz Radio Std: None
Center Freq 469.950000 MHz W Free hum Avgioid:» 1010

M Gain:Low #Atten: 40 dB Radio Device: BTS

Ref 40.00 dBm

Center Freq
459.950000 MHz|

Center 470 MHz Span 12 kHz
#Res BW 100 Hz #VBW 300 Hz Sweep FFT

Occupied Bandwidth Total Power 36.6 dBm
5.795 kHz

Transmit Freq Error 222 Hz % of OBW Power 99.00 %

x dB Bandwidth 7.085 kHz xdB -26.00 dB
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GMSK mode (0.5W) 25KHz Channel Spacing: Occupied Bandwidth

Low: 410.050MHz

[ Kepight Spectrum Anslyzer - Dccupied BW.

Center Fraq: 410.050000 MHz

Span 30.000 kHz Trig: Free Run
#Anen: 40 4B

WFGaincLow

Ref 40.00 dBm

Center 410.1 MHz

#Res BW 100 Hz #VBW 300 Hz

Occupied Bandwidth Total Power

5.794 kHz
148 Hz
7.042 kHz

% of OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

i Feb 19, 2025
Radio Std: Nane

AvglHold:»10/10

Radio Device: BTS

Span 30 kHz
Sweep FFT

35.8 dBm

99.00 %
-26.00 dB

Mid: 440.000MHz

[ ¥epight Spectnum Analyzer - Gecupied B

Center Freq 440.000000 MHz

MFGsin-Low

Center Froq: 440.
S Trig: FreeRun
#Atten: 40 dB

Ref 40.00 dBm

#Res BW 100 Hz #VBW 300 Hz

Occupied Bandwidth Total Power
5.853 kHz
171 Hz

7.010 kHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

0 MHz
AvglHold:>101H0

9 PO Fel 1

Radio Std: None e Lz

Radio Device: BTS

Center Freq|
440000000 MHz |

Span 30 kHz
Sweep FFT

35.7 dBm

99.00 %
-26.00 dB

High: 469.850MHz

[— Kepight Spectrum Anshyzer - Dccupied BW.

Center Freq: 469.350000 MHz
o Trig: Free Run
#Atten: 40 4B

Center Freq 469.950000 MHz

HFGaincLow

Ref 40.00 dBm

Center 470 MHz

#Res BW 100 Hz #VBW 300 Hz

Total Power

Occupied Bandwidth
5.840 kHz
235Hz
7.082 kHz

% of OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

5 PN Feb 19, 2025

Radio Std: Nane Frequency

AvglHold:»10/1D

Radio Device: BTS

CenterFreq)
469.950000 MHz

Span 30 kHz
Sweep FFT

36.1 dBm

99.00 %
-26.00 dB
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GMSK mode (1W) 12.5KHz Channel Spacing: Emission Mask

Low: 410.050MHz

[ Keymight Soectrum Anatyeer - Swest 54 3

Center Freq 410.050000 MHz Avg Type: Log-Pur Frequency

PNO: Clase gl Trig: Free Run Avg|Hold:> 1001100
I Gain:Auto Aren: 40 4B
Auto Tune|
Ref Offset 10 dB
Ref 39.00 dBm

Center Freq

410050000 MHz|

Center 410.05000 MHz Span 50.00 kHz
#Res BW 100 Hz VBW 1.0 kHz Sweep (FFT) ~20.00 ms (1001 pts)

s STATUS

Mid: 440.000MHz

e p—re——r—y > e

Center Freq 440.000000 MHz Avg Type: Log-Pwr i

FRO: Close a Trig: Free Run Avg|Hold:>1001100
IFGain:Aulo_*__Atlen: 40 dB
Auto Tune,
et 10 dB
.00 dBm

Center Freq
440.000000 MHz |

R |

Center 440.00000 MHz Span 50.00 kHz
#Res BW 100 Hz VBW 1.0 kHz Sweep (FFT) ~20.00 ms (1001 pts)

s STATUS

High: 469.950MHz

[ Kepight Spectrum Anshyae: - Smept S4 R

Frequency
Avg Type: Log-Pwr
Center Freq 469.950000 D M 1 Free Run AvgHold» 100100

IFGain:huto Aten: 40 dB
Auto Tune|

Center Freq

"‘-‘:‘.»v.-..ﬁqur,«ul.‘u

Center 469.95000 MHz
#Res BW 100 Hz VEBW 1.0 kHz Sweep (FFT)

Span 50.00 kHz
~20.00 ms (1001 pts)
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GMSK mode (1W) 25KHz Channel Spacing: Emission Mask
Low: 410.050MHz

[ it Spectnum Ansiyzer - Swept 58 = | (i)

. Avg Type: Log-P
Center Freq 410.050000 Mz Trig: Frea Run m:m:: ::‘u“wr

#Anen: 40 dB

Ref Offset 10 dB
Ref 35.00 dBm

Trace 1 Pass

CenterFreq|
410.050000 MHz

gy Mot

Center 410.05000 MHz " Span 100.0 kHz |
#Res BW 300 Hz #VBW 1.0 kHz Sweep 1.054 s (1001 pts)

Mid: 440.000MHz

Ty e———— = o

Avg Type: Log-Pur
S Trig: FreeRun AvglHold: 431100
#Atten: 40 dB

Ref Offset 10 dB
Ref 35.00 dBm
Trace 1Pa
Center Freq|
440000000 MHz |

Center 440.00000 MHz sban 100.0 kHz
#Res BW 300 Hz #VBW 1.0 kHz Sweep 1.054 5 (1001 pts)

s STATUS

High: 469.950MHz

[ it Spectnum Ansiyzer - Swept 58 = | (i)

Center Freq 469.950000 MHz Avg Type: Log-Pwr Frequency
P

e o Trig: Free Run Avg[Hold: 78/100
#Anen: 40 dB
Auto Tune|
Ref Offset 10 B

Ref 35.00 dBm

Trace 1 Pass
CenterFreq|

459.950000 MHz|

Rl e il e

Center 469.95000 MHz ) Span 100.0 kHz |
#Res BW 300 Hz #VBW 1.0 kHz Sweep 1.054 s (1001 pts),
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3.3. Spurious Emissions(conducted)

3.3.1.Test Specification

Test Requirement:

FCC Part 90.210

Test Setup:

—g—o—f ]

Spectrum Analyzer

Test Limit:

Modulation Type: GMSK

FCC Part 22.359, 74.462, 80.211 and 90.210:

For 6.25 bandwidth:

On any frequency removed from the center of the authorized
bandwidth by a displacement frequency (fd in kHz) of more than 4.6
kHz at least: 55 + 10 log (P) or 65 dB, whichever is the lesser
attenuation.

55 + 10 log (Pwatts) = 55 + 10 log (27) =69.313 dB

Calculation: Limit (dBm) =EL-55-10log10 (TP)

Notes: EL is the emission level of the Output Power expressed in
dBm,

For 12.5 bandwidth:

On any frequency removed from the center of the authorized
bandwidth by a displacement frequency (fd in kHz) of more than
12.5 kHz at least: 50 + 10 log (P) dB or 70 dB, whichever is the
lesser attenuation.

50 + 10 log (Pwatts) = 50 + 10 log (27) =64.313 dB

Note: In general, the worst case attenuation requirement shown
above was applied.

Calculation: Limit (dBm) =EL-50-10log10 (TP)

Notes: EL is the emission level of the Output Power expressed in
dBm,

For 25 kHz bandwidth:

On any frequency removed from the center of the authorized
bandwidth by a displacement frequency (fd in kHz) of more than
62.5 kHz at least:

43 + 10 log (Pwatts) = 43 + 10 log (27) = 14.313 dB

Note: In general, the worst case attenuation requirement shown
above was applied.

Calculation: Limit (dBm) =EL-43-10log10 (TP)

Note: 1. In general, the worst case attenuation requirement shown
above was applied.

For emission inside from the center of the authorized bandwidth by
a displacement frequency (fd in kHz) of channel spacing, emission
mask limit should be compliant.

2. The measurement frequency range from 9 KHz to 5 GHz.

3. *** means that the emission level is too low to be measured or at
least 20 dB down than the limit.

4. ERP for below 1GHz and EIRP above 1GHz.

Test Result:

PASS
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3.3.2.Test data
Test plots as follows:

GMSK 12.5KHz Channel Spacing:

Low: 410.050MHz

[ et Seerum sty Gme

‘Avg Type: Lag-Pwr
Avg|Hald:>1081100

RBW 100 kH
= PNO: Fast Ly Trig: Free Run
oo tow *_#Ation: 4348

Ref Offset 10 4B
Ref 40.00 dBm

e IRt A
TS TR RARE R B e P

Start 0.0300 GHz
#Res BW 100 kHz

#VBW 300 kHz

Sweep 92.73 ms (1001 pts)

[ Ve Spemum Ansyser e 5

Marker 1 4.828000000000 GHz
PHO: b

- Trig: Fres Run
PG

E " gaion: 4008
24 MHz
3 dBm

Ref Offset 10 4B
Ref 40.00 dBm

‘Start 1.000 GHz
#Res BW 1.0 MHz

Stop 1.0000 GHz
#VBW 3.0 MHz

‘Avg Type: Lag-Pwr

8 T
Avg|Hald:>1081100

Next Pk Left
Marker Delta

s - Mkr-.CF|
Mkr—-Ref Lvi
More

10r2]

Stop 5.000 GHz
Sweep 6.667 ms (1001 pts)

Mid: 440.000MHz

[ eyt Specinm Amahzes - Smest 32

Avg Type: Log-Par
Trig: Free Run AvgiHold:>1001100

' wAnen: 4008

NO: Fast
I Gain:Low

Ref Offset 10 d8

Ref 40.00 dBm

RPN

Al L TL S BN

Start 0.0300 GHz

#Res BW 100 kHz #VBW 300 kHz

Sweep 92.73ms (1001 pts)

el = Kersiate Spectrum Aeabizer - Swest S2
Marker 1 4.816000000000 GHz
0:

PR Trig: Free Run
F Galr:ow

' wAnen: 4008

Ref Offset 10 d8

Ref 40.00 dBm

Next Pk Right]

Next Pk Left|

TR R sl

Start 1.000 GHz
#Res BW 1.0 MHz

Stop 1.0000 GHz
#VBW 3.0 MHz

Log-Par

Avg Type
AvgliHold:>100100

Mkr1 4.816 GHz|
28.041 dBm
Next Pk Right]

Next Pk Left|

1

e R |

Stop 5.000 GHz
6.667 ms (1001 pts)|

[ Keraight Spectrum Amster - Swept SA

Marker 1 470.380
Trig: Free Run
ttor 8

Mkr1 470.38 MHz

Ref Offset 10 6B
Ref 40.00 dBm

I

e
e

Start 00300 GHz

#Res BW 100 kHz #VEW 300 kHz

Avg Type: Log-Pwr
AvglHold: B6/100

Sweep 92.73 ms (1001 pts)

Avg Type: Log-Pwr
AvglHold:>1001100

N Trig: Free Run
IFGain;Low _ #Atten: 40 4B
Ref Offset 10 dB-

035 dBm Ref 40.00 dBm

A R

|
u,
kit bbb L, it b,

Start 1.000 GHz
#Res BW 1.0 MHz

Stop 1.0000 GHz
#/BW 3.0 MHz

Peak Search

i ‘-m.l&.uﬁ-—'iv.wl‘g;“m*lﬁ'«

Stop 5.000 GHz
Sweep 6.667 ms (1001 pts)
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GMSK 25KHz Channel Spacing:

Low: 410.050MHz

[ Kersight Spectruen Aelyze - Swept SA

Avg Type: Log-Pwr
AvglHold: 800D

Marker 1 410.240000000 MHz
O:Fast g Trig: FreeRun
IFGain-Low _ #Atien: 40 dB
Mkr1 410.24 MHz

Ref Offset 10 dB a4 nEN
31.250 dBm

Ref 40.00 dBm

Mkr—RefLvi

sl AUyt P ITRPSTY T T N P e PR

Start 0.0300 GHz
#Res BW 100 kHz

Stop 1.0000 GHz

#VBW 300 kHz Sweep 92.73 ms (1001 pts))

[ Kersight Spectruen Aelyze - Swept SA

Marker 1 4.892000000000 GHz Avg Type: Log-Pwr
Fast oo} Trig: FreeRun AvglHold:> 1001100
IFGain-Low _ #Atien: 40 dB
Ref Offset 10 dB

Ref 40.00 dBm

1

it

T A ST

et pietltonlle i p st

Mkr—RefLvi

Start 1.000 GHz
#Res BW 1.0 MHz

Stop 5.000 GHz

#VBW 3.0 MHz Sweep 6.667 ms (1001 pts))

[ Keysight Spectrum Analyeer - Smept S4

Marker 1440.310000000 MHz
PR Tant e T1g: FreeRun
(FGainlow © #Auen: 40 6B

Avg Type: Log-Par
AvglHold: 55100

Ref Offset 10 4B
Ref 40.00 dBm

Start 0.0300 GHz
#Res BW 100 kHz

Stop 1.0000 GHz

#VBW 300 kHz Sweep 92.73 ms (1001 pts)

[ Keysight Spectrum Analyaer - Smept S4
Avg Type: Log-Par Peak Saarch

Marker 14.964000000000 GHz
" Avg|Hold:> 1001100

ENC F

RETY Trig: Fras Run
|FGainLow

" wAumen: 40 68

Ref Offset 10 4B

Mkr1 4.964 GHz
Ref 40.00 dBm 56

-27.563 dBm

L m
MKr—RefLvl
Stop 5.000 GHz m

Sweep 6.667 ms (1001 pts)

Start 1.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz

[ Kersight Specirum Al - Smepl A

Marker 1 470.380000000 MHz Avg Type: Log-Pwr Peak Search
(O Fast Ly Trig: Free Run AvglHold:>1001100
IFGain-Low _ HAtten: 40 d8

Mkr1 470.38 MHz

Ref Offset 10 dB 31.056 dBm

Ref 40.00 dBm

A
! Mkr—RefLvi

1
L .
ol Y '4M-‘.M,LW l\h“-«\,,,\.\‘.,_ PRTNTI N PR e P T

i iy N

Start 0.0300 GHz
#Res BW 100 kHz

Stop 1.0000 GHz

#VBW 300 kHz Sweep 92.73 ms (1001 pts))

[ Kersight Specirum Al - Smepl A

Marker 1 4.856000000000 GHz Avg Type: Log-Pwi
Trig: Free Run AvglHold:>1001100

¥ Co
aAtten: 40 4B

Fast .
IFGainLaw

Ref Offset 10 4B
Ref 40.00 dBm

bt el gt i gL

Mkr—RefLvi

Start 1.000 GHz
#Res BW 1.0 MHz

Stop 5.000 GHz

#VBW 3.0 MHz Sweep 6.667 ms (1001 pts))
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3.4. Radiated Spurious Emission

3.4.1.Test Specification

Test Requirement:

FCC Part 90.210

Test Method:

ANSI C63.26

Measurement Distance:

3m

Antenna Polarization:

Horizontal & Vertical

Operation mode:

Refer to item 4.1

Receiver Setup:

Frequency RBW VBW

9kHz- 150kHz 200Hz 1kHz

150kHz- 9kHz 30kHz
30MHz

30MHz-1GHz | 100KHz | 300KHz
Above 1GHz 1MHz 3MHz

Limit:

For equipment using 25 kHz channel spacing, on any frequency
removed from the center of the authorized bandwidth by more than
250 percent of the authorized bandwidth: At least 43 + 10log (P)
dB.

For equipment using 12.5 kHz channel spacing, on any frequency
removed from the center of

The authorized bandwidth by a displacement frequency (fd in kHz)
of more than 12.5 kHz: At least 50 + 10 log(P) dB or 70 dB,
whichever is the lesser attenuation.

For equipment using 6.25 kHz channel spacing, On any frequency
removed from the center of the authorized bandwidth by more than
4.6 kHz: At least 55 + 10 log (P) or 65 dB, whichever is the lesser
attenuation.

Test setup:

Receivar Test
Antenna  Antenna

RECEIVER
UNDER TEST

TURNTABLE
; STANDARD TEST SITE

e m e e L T L L T e 2

SPECTRUM
ANALYZER

Test Procedure:

The transmitter was placed on a wooden turntable, and it was
transmitting into a non-radiating load, which was also placed on the
turntable.

The measurement antenna was placed at a distance of 3 meters
from the EUT. During the tests, the antenna height and polarization
as well as EUT azimuth were varied in order to identify the
maximum level of emissions from the EUT .The test was performed
by placing the EUT on 3-orthogonal axis.
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The frequency range up to teeth harmonic of the fundamental
frequency was investigated.

Remove the EUT and replace it with substitution antenna. A signal
generator was connected to the substitution antenna by a
non-radiating cable. The absolute levels of the spurious emissions
were measured by the substitution.

Spurious emissions in dB =10, 1g (TXpwr in Watts/0.001)-the
absolute level

Test results: PASS
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3.4.2.Test Data

GMSK:
Test Mode: Low: 410.050MHz, Channel Spacing 12.5KHz
Reading Emission

Frequency |level Antenna Cable loss [Ant.Gain |level Limit Margin

(MHz) (dBm) Polarization |(dB) (dBi) (dBm) (dBm) (dB)
150.886 -89.386 Y, 0.24 31.35 -58.276 -20 -38.276
362.593 -93.777 Y 0.26 31.34 -62.697 -20 -42.697
671.652 -92.269 Y, 0.42 31.24 -61.449 -20 -41.449
863.659 -93.143 Y 0.58 30.71 -63.013 -20 -43.013
1261.768 | -80.516 Y 1.23 26.38 -55.366 -20 -35.366
3863.975 | -82.678 Y, 1.68 25.47 -58.888 -20 -38.888
286.438 -92.243 H 0.43 31.24 -61.433 -20 -41.433
398.871 -93.820 H 0.45 30.68 -63.590 -20 -43.590
480.979 -92.766 H 0.64 30.85 -62.556 -20 -42.556
674.430 -97.523 H 0.79 31.12 -67.193 -20 -47.193
1369.354 | -86.280 H 1.29 26.12 -61.450 -20 -41.450
3260.629 | -81.522 H 1.62 2541 -57.732 -20 -37.732

Test Mode: Mid: 440.000MHz, Channel Spacing 12.5KHz

Reading Emission
Frequency level Antenna |Cable loss| Ant.Gain level Limit Margin
(MHz) (dBm) |Polarization (dB) (dBi) (dBm) (dBm) (dB)
153.825 -97.558 Y 0.24 31.35 -66.448 -20 -46.448
364.718 -96.512 Y 0.26 31.34 -65.432 -20 -45.432
670.353 | -100.560 Y 0.42 31.24 -69.740 -20 -49.740
864.264 -94.166 Y 0.58 30.71 -64.036 -20 -44.036
1260.461 | -88.538 Y 1.23 26.38 -63.388 -20 -43.388
3860.819 | -82.366 Y 1.68 25.47 -58.576 -20 -38.576
288.299 | -101.328 H 0.43 31.24 -70.518 -20 -50.518
400.343 -96.369 H 0.45 30.68 -66.139 -20 -46.139
479.579 -96.759 H 0.64 30.85 -66.549 -20 -46.549
685.705 | -103.129 H 0.79 31.12 -72.799 -20 -52.799
1371.105 | -86.225 H 1.29 26.12 -61.395 -20 -41.395
3262.627 | -83.997 H 1.62 25.41 -60.207 -20 -40.207
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Test Mode: High: 469.950MHz, Channel Spacing 12.5KHz

Reading Emission
Frequency level Antenna |Cable loss| Ant.Gain level Limit Margin
(MHz) (dBm) |Polarization (dB) (dBi) (dBm) (dBm) (dB)

149.108 -94.553 Y, 0.24 31.35 -63.443 -20 -43.443
364.145 -95.547 Y 0.26 31.34 -64.467 -20 -44.467
672.749 -97.216 Y, 0.42 31.24 -66.396 -20 -46.396
866.226 -97.919 Y, 0.58 30.71 -67.789 -20 -47.789
1257.889 | -87.388 Y 1.23 26.38 -62.238 -20 -42.238
3861.718 | -81.074 Y, 1.68 25.47 -57.284 -20 -37.284
290.976 -94.779 H 0.43 31.24 -63.969 -20 -43.969
403.309 -93.243 H 0.45 30.68 -63.013 -20 -43.013
472.822 -97.719 H 0.64 30.85 -67.509 -20 -47.509
677.386 -99.804 H 0.79 31.12 -69.474 -20 -49.474
1371.870 | -85.934 H 1.29 26.12 -61.104 -20 -41.104
3266.540 | -82.864 H 1.62 25.41 -59.074 -20 -39.074
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Test Mode: Low: 410.050MHz, Channel Spacing 25KHz

Reading Emission
Frequency level Antenna |Cable loss| Ant.Gain level Limit Margin
(MHz) (dBm) |Polarization (dB) (dBi) (dBm) (dBm) (dB)
146.637 -96.045 Y, 0.24 31.35 -64.935 -13 -51.935
357.451 -94.016 Y 0.26 31.34 -62.936 -13 -49.936
672.089 -92.686 Y, 0.42 31.24 -61.866 -13 -48.866
868.222 -93.799 Y, 0.58 30.71 -63.669 -13 -50.669
1261.884 | -81.335 Y 1.23 26.38 -56.185 -13 -43.185
3857.482 | -82.821 Y, 1.68 25.47 -59.031 -13 -46.031
285.954 -94.473 H 0.43 31.24 -63.663 -13 -50.663
402.691 -98.324 H 0.45 30.68 -68.094 -13 -55.094
472.211 -97.659 H 0.64 30.85 -67.449 -13 -54.449
679.264 -93.257 H 0.79 31.12 -62.927 -13 -49.927
1369.595 | -82.715 H 1.29 26.12 -57.885 -13 -44.885
3256.086 | -81.492 H 1.62 25.41 -57.702 -13 -44.702

Test Mode; Mid: 440.000MHz, Channel Spacing 25KHz

Reading Emission
Frequency level Antenna |Cable loss| Ant.Gain level Limit Margin
(MHz) (dBm) |Polarization (dB) (dBi) (dBm) (dBm) (dB)
159.696 -97.838 Y, 0.24 31.35 -66.728 -13 -53.728
361.258 -92.112 Vv 0.26 31.34 -61.032 -13 -48.032
673.076 -94.045 Y 0.42 31.24 -63.225 -13 -50.225
858.439 -93.802 Y 0.58 30.71 -63.672 -13 -50.672
1262.360 | -84.453 Y 1.23 26.38 -59.303 -13 -46.303
3859.910 | -81.957 Y 1.68 25.47 -58.167 -13 -45.167
285.560 -95.185 H 0.43 31.24 -64.375 -13 -51.375
406.349 -99.536 H 0.45 30.68 -69.306 -13 -56.306
474.859 -97.838 H 0.64 30.85 -67.628 -13 -54.628
684.634 -94.750 H 0.79 31.12 -64.420 -13 -51.420
1370.171 | -85.613 H 1.29 26.12 -60.783 -13 -47.783
3264.060 | -78.415 H 1.62 25.41 -54.625 -13 -42.260
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Test Mode: High: 469.950MHz, Channel Spacing 25KHz

Reading Emission
Frequency level Antenna |Cable loss| Ant.Gain level Limit Margin
(MHz) (dBm) |Polarization (dB) (dBi) (dBm) (dBm) (dB)
150.467 -97.438 Y, 0.24 31.35 -66.328 -13 -53.328
363.052 -95.680 Y 0.26 31.34 -64.600 -13 -51.600
669.743 -93.078 Y, 0.42 31.24 -62.258 -13 -49.258
862.500 -95.160 Y, 0.58 30.71 -65.030 -13 -52.030
1256.227 | -80.251 Y 1.23 26.38 -55.101 -13 -42.101
3857.022 | -82.260 Y, 1.68 25.47 -58.470 -13 -45.470
289.460 -98.030 H 0.43 31.24 -67.220 -13 -54.220
397.419 | -100.121 H 0.45 30.68 -69.891 -13 -56.891
474.700 -97.197 H 0.64 30.85 -66.987 -13 -53.987
679.840 -101.945 H 0.79 31.12 -71.615 -13 -58.615
1370.670 | -85.078 H 1.29 26.12 -60.248 -13 -47.248
3262.152 | -81.047 H 1.62 25.41 -57.257 -13 -44.257
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3.5. Transient Frequency Behavior

3.5.1.Test Specification

Test Requirement:

FCC Part 90.214

Test Procedure:

wle ', 2
Test Setup:
Oscilloscope EUT
Masi Transient
Channel Time Fl:\ll:::::: Duration
Bandwidth Intervals . q ! Limit (ms)
_ Difference p-
(kHz) (Notes 1, 2) (kFz) 138-174 | 406.1-512
MHz MHz
t =25 5 10
25 t +12.5 20 25
Test Limit i 25 5 10
t £12.5 5 10
12.5 t £6.25 20 25
ts £12.5 5 10
t +6.25 5 10
6.25 t £3.125 20 25
ts +6.25 5 10
The EUT was set in the climate chamber and connected to an

external DC power supply and AC power supply. The RF output was
directly connected to Oscilloscope. The coupling loss of the
additional cables was recorded and taken in account for all the
measurements. The result was recorded.

Test Result:

PASS
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3.5.2.Test data

Test Plots for channel spacing 25KHz, EUT power setting: Maximum.
Power On

(@D 50.0mv ) "'Zuoms

Power Off

(@ 50.0mv "'Zoorns

Remark: Only list the worst data for channel spacing 25KHz, modulation GMSK.
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3.6. Behavior Frequency Stability

3.6.1.Test Specification

Test Requirement:

FCC Part 90.213

Test Method:

ANSI| C63.26

Test Setup:

=

RF Communication
Test Set

Equipment

ACI/DC
Adapter

Mini-Circuit
Combiner

RF Detector

Modulation
Analyzer

Hewlett Packard
Infinium Digitizing
Oscilloscope

Test Procedure:

Method of Measurement:

After temperature stabilization (approx. 20 min for each stage), the
frequency for the lower, the middle and the highest frequency range
was recorded. For Frequency stability Vs. Voltage the EUT was
connected to a DC power supply or AC power supply and the
voltage was adjusted in the required ranges.

Test Result:

PASS
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3.6.2. Test data

Conclusion: PASS
Mode Voltage Frequency error frequency error
V) (Hz) (ppm)
7.1 17.15 0.039
Middle Channel 7.2 26.89 0.061
12.5KHz Channel 7.3 22.35 0.051
Ssring 7.4 11.25 0.026
7.5 -4.07 -0.009
7.6 1.02 0.002
Limit 2.5ppm
7.1 22.72 0.052
Middle Channel 7.2 16.40 0.037
25KHz Channel 73 8.10 0.018
Gy 7.4 9.35 0.021
7.5 22.74 0.052
7.6 14.13 0.032
Limit 5ppm
Mode Temperature Frequency error frequency error
(C) (Hz) (ppm)
-20 1.53 0.003
-10 -7.54 -0.017
Middle Channel 0 -2.05 -0.005
12.5KHz 10 14.28 0.032
Channel Spacing 20 26.71 0.061
30 27.11 0.062
40 10.93 0.025
50 10.25 0.023
Limit 2.5ppm
-20 9.25 0.021
-10 11.24 0.026
Middle Channel 0 29.07 0.066
25KHz 10 -0.14 0.000
Channel Spacing 20 1.57 0.004
30 10.22 0.023
40 15.64 0.036
50 29.63 0.067
Limit 5ppm
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3.7. Modulation Characteristic

Test Requirement:

FCC Part 90.207

Test Result:

According to FCC § 2.1047(d), Part 22, 74, 90 there is no specific
requirement for digital modulation, therefore modulation
characteristic is not presented.
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3.8. Adjacent channel power

Test Requirement:

FCC Part 90.221

Eloc L1

N

Test Setup: = —
Spectrum Analyzer EUT
Maximum adjacent power levels for frequencies in the 450-470
MHz band, no need compliance with below -36dBm:
Matirnuirm Maximurm
. o ;n.csg {dEc) fﬁcg (dBc)
imit: rajuancy ot o VICES I davices
Test Limit: 1 watt and abowve 1
loss wiatt
B KHZ o 55 dBc 60 dBc
B0 KHZ oo 70 dBe 70 dBc
FERHZ o 70 dBc 70 dBc

Test method:

the wanted frequency

The resolution bandwidth of the spectrum analyzer was set at 100
Hz and the spectrum was recorded in the Frequency band 0Kz from

Test result:

Pass.

GMSK 25KHz spacing 450MHz-470MHz

Carrier frequency Test Frequency Test Value Limit Result
(MH2) (MH2) (dBm) (dBm)

449.925 -36.200 44-70=-26 PASS

449.95 -34.708 44-70=-26 PASS

450.000 449.975 -32.936 44-60=-16 PASS

450.025 -28.272 44-60=-16 PASS

450.05 -27.413 44-70=-26 PASS

450.075 -27.545 44-70=-26 PASS

469.875 -34.236 44-70=-26 PASS

469.900 -33.899 44-70=-26 PASS

469.950 469.925 -34.528 44-60=-16 PASS

469.975 -34.630 44-60=-16 PASS

470.000 -36.317 44-70=-26 PASS

470.025 -36.074 44-70=-26 PASS
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GMSK 25KHz spacing 450MHz-470MHz

449.925MHz

449.95MHz

[ Keynight Spectnum Analyzer - Swept SA

) Avg Type: Log-Pur
forkert XS0 = PNO: Close Ly Trig: Free Run AvgHold: 76100
IFGain:Low #Atten: 40 dB
268.0 ms|

Ref Offset 10 4B -
6.200 dBm

Ref 20.00 dBm

Next Pk Right|

Center 449925000 MHz Span 0 Hz
Res BW 100 Hz #VBW 100 Hz Sweep 800.0 ms (1001 pts))

KR, MODE THC X Y FUNCTY G i LUE
| N 1]

[t  2680ms[ 36200d8Bm| [ [ |
- @ r— @ o 1

[ Keynight Spectnum Analyzer - Swept SA

Center Freq 449.950000 MHz
w

IFGaincLow

Ref Offset 10 dB.
Ref 20.00 dBm

Center 449950000 MHz
Res BW 100 Hz

KR, MODE THC
| N 1]

R: Close g Trig: Free Run

Tt so32ms| 70edem| [ [
- 1

vg Type: Log-Pwr
AvgHold:>1001100

#Atten: 40 dB

Span 0 Hz
#VBW 100 Hz Sweep 800.0 ms (1001 pts))

LUE

Auto Tune,

Center Freq|
449 950000 MHz |

449.975MHz

450.025MHz

[ eyt Spectm Amtyce - Swept 54
1 i 04:16:27 PM Feb 15, —
X Avg Type: Log-Pur
Marer 1 S48 000 ms Trig: Fres Run AvglHold: 76/100

" sAtten: 40 dB

PNO: Close
IFGaincL ow
NextPeak|
Ref Offset 10 dB.
Ref 20.00 dBm

Next Pk Right]

(Center 449.975000 MHz
Res BW 100 Hz

WKF, MODE TAC C1

A
e

Span 0 Hz

#VBW 100 Hz Sweep 800.0 ms (1001 pts)

[ Keynight Spectnum Anslyzer - Swept SA

Marker 1 739.200 ms

PNO: Close
IFGaincL ow

Ref Offset 10 dB.
Ref 20.00 dBm

(Center 450.025000 MHz
Res BW 100 Hz

MKF, MODE T

04:17.28 PM Feb 15,
Avg Type: Log-Pwr
Trig: Fres Run AvglHold: 58/100

" sAtten: 40 dB

Span 0 Hz

#VBW 100 Hz Sweep 800.0 ms (1001 pts)

Peak Search

NextPeak|

Next Pk Right]

450.05MHz

450.075MHz

[ Kepight Spectnum Ansbyze: - Swept 58

Avg Type: Log-Pwr
Marker 4 647.200 ms PHO: Trig: Free Run Avg[Hold: T4/100
#Anen: 40 dB

Ref Offset 10 dB.
Ref 20.00 dBm

Next Pk Right]

‘Center 450.050000 MHz
Res BW 100 Hz

Span 0 Hz
Sweep 800.0 ms (1001 pts)|

#VBW 100 Hz

6472 ms! -34.709 dBm

[ Kepight Spectnum Ansbyze: - Swept 58

Center Freq 450.075000 MHz

IFCaiet o

Ref Offset 10 dB.
Ref 20.00 dBm

‘Center 450.075000 MHz
Res BW 100 Hz

g Type: Log-Pwr
Trig: Free Run Avg|Hold:>100/100
" #Anen: 4098

Mkr1 367.2 ms|
-35.526 dBm|

Span 0 Hz,

#VBW 100 Hz Sweep 800.0 ms (1001 pts)|

Frequency

CenterFreq|
450.075000 MHz

450MHz
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469.875MHz

469.9MHz

[ Keynight Spectnum Analyzer - Swept SA

Marker 1 0.00000 s

Ref Offset 10 dB.
Ref 20.00 dBm

Center 469.875000 MHz
Res BW 100 Hz

WK MODE

vg Type: Log-Pwr
Trig: Fres Run AvglHold:>100/100

PHO: Close Ly,
#Atten: 40 dB

IFGaincLow

Span 0 Hz
Sweep 800.0 ms (1001 pts))

#VBW 100 Hz

Next Pk Right|

[ Keynight Spectnum Analyzer - Swept SA

Peak

8 " m
Next Pk Right|

Avg Type: Log-Pur
Marker 1523.200 ms Trig: Free Run Avg|Hold: 64/100

PHO: Close Ly,
#Atten: 40 dB

IFGaincLow

Ref Offset 10 dB.
Ref 20.00 dBm

Marker Delta,

Span 0 Hz
Sweep 800.0 ms (1001 pts))

\Center 469.900000 MHz

Res BW 100 Hz #VBW 100 Hz

469.925MHz

469.975MHz

[ — Xepight Spectnum Anslyzes - Swept 54

Marker 1 298.400 ms

Ref Offset 10 dB.
Ref 20.00 dBm

‘Center 469.925000 MHz
Res BW 100 Hz

Avg Type: Log-Pur
Trig: Free Run Avg|Hold: 54100

#Anen: 40 dB

Span 0 Hz
(1001 pts)

#VBW 100 Hz

Next Pk Right]

[ — Xepight Spectnum Anslyzes - Swept 54

03:37:21 PMFeb 13 5
Type-Log P = requency

9 wr
Avg|Hold: 48/100

Center Freq 469.975000 MHz
PNO:

IFGa

Trig: Free Run
#Anen: 40 dB

lose p
Low
Ref Offset 10 d8. Mkr1
Ref 20.00 dBm =34
CenterFreq|
459.975000 MHz

\Center 469.975000 MHz Span 0 Hz

#VBW 100 Hz 800.0 ms (1001 pts)

470.0MHz

470.025MHz

Ref Offset 10 dB.
Ref 20.00 dBm

‘Center 470.000000 MHz
Res BW 100 Hz

KR, MODE TR X

2
3
4
5
6
7

: Close -
FGaincL ow

0438
g Type: Log-Pwr
Avg|Hold: 38100

PMFe 13
Trig: Free Run
#Anen: 40 dB

Mkr1 425.6 ms
.317 dBm|

Span 0 Hz,

#VBW 100 Hz Sweep 800.0 ms (1001 pts)|

e G ™ WVALUE -
Sl N (4t o 4266ms| 3637dBm| [ 000 [ 000000 |
rr— ——— T - [

CenterFreq|
470.000000 MHz

04:38:57 P Feb 13

Type: Log-P\ Freguency

9 wr
Avg|Hold: 477100

Trig: Free Run
#Anen: 40 dB

: Close -
IFGaincL ow

Ref Offset 10 dB.
Ref 20.00 dBm

CenterFreq|
470.025000 MHz

\Center 470.025000 MHz

Res BW 100 Hz #VBW 100 Hz

469.95MHz
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4. Test Setup Photo

4.1.Photos of Radiated emission




