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Applicant Ritron Inc

Address 505 West Carmel Drive, Carmel, Indiana 46032,United States
Manufacturer Ritron Inc

Address 505 West Carmel Drive, Carmel, Indiana 46032,United States
Factory Lisheng Communications Co., Ltd.

Address 5#, Chongxiang St., Econ. & Tech. Area, Quanzhou, Fujian, China

Product Designation

UHF DMR Digital / Analog Two-Way Radio

Brand Name RITRON

Test Model HR-550
Series Model(s) N/A
Difference Description N/A

Date of receipt of test item |Dec. 26, 2024

Date of Test

Dec. 26, 2024~Jan. 13, 2025

Deviation from Standard

No any deviation from the test method

Condition of Test Sample

Normal

Test Result Pass
AGCER-FCC-PMR-V1

Note: The test results of this report relate only to the tested sample identified in this report.

fobs g

Bibo Zhang

Test Report Form No

Prepared By

(Project Engineer) Jan. 13, 2025
Reviewed By Ca/éw‘ n ‘[':“
Calyln Liu Jan. 13, 2025
(Reviewer)
Approved By W L“
Angela Li Jan. 13, 2025

(Authorized Officer)
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2. Product Information

2.1 Product Technical Description

Communication Type Voice / Data (Voice /Tone only)

Operation Frequency Range | From 400MHz to 470MHz--UHF

Hardware Version V1.2
Software Version V1.0
Analog Voice: FM
Modulation Type
Digital (Voice+Data): 4FSK
Digital Type DMR
Analog Voice: 12.5 kHz
Channel Separation
Digital (Voice+Data): 12.5 kHz
Support Data Rate 9600bps
Analog Voice: 11KOF3E
Emission Designator Digital (Voice+Data): 7K85F1D/7K85F1W for VHF band-4W
9 ' 7K80F1D/7K80F1W for VHF band-2W
AW/2W
Rtz OUTECT Pener (It was fixed by the manufacturer, any individual can’t arbitrarily change it.)
Maximum Transmitter Power | 35.72dBm(4W-12.5kHz) 32.96dBm(2W-12.5kHz)
Antenna Designation Detachable Antenna
Antenna Gain 2.15dBi
Frequency Tolerance 1.097ppm
Power Supply DC 7.4V 1800mAh by battery

Input: AC 100-240V 50/60Hz, 0.2A

Adapter Information Output: DC 12V 0.5A

Note:

The product has the same digital working characters when operating in both two digitized voice/data mode. So
only one set of test results for digital modulation modes are provided in this test report.

This equipment is capable of supporting a minimum data rate of 4800 bits per second per 6.25 kHz of channel
bandwidth. DMR interphone's bandwidth is 12.5 kHz, and it has a double time slot, one is the speech time slot,
one is the data time slot, just language sequence is satisfied with 4800 bps/6.25 kHz BW.

The actual working frequency band of the device is UHF: 400-480MHz. According to the frequency division
requirements of KDB634817 and the federal frequency allocation requirements, the working frequency band
that the device needs to meet is UHF: 406.1-480MHz.
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2.2 Test Frequency List

Operation Channel Operation Frequency
mode Separation Range Test channel Test Frequency
12.5 kHz 400-470MHz Bottom 406.125 MHz
12.5 kHz 400-470MHz Middle 453.2125 MHz
Analog/ Digital
12.5 kHz 400-470MHz Middle 458.2125 MHz
12.5 kHz 400-470MHz Top 469.975 MHz

Note:

In section KDB 634817 D01 Sections Il) (f) (1) and (2):

Test at least one frequency in each band for each rule part applied under and ensure the device is capable of
operating on the frequency under each rule part. This requirement may result in testing on multiple frequencies.
Testing on one frequency may be acceptable if multiple listed bands for a rule part with a continuous frequency
range are split to remove a conflict with other rules and the technical requirements in the split bands are the
same. Additional requirements for RF exposure may apply.
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2.3 Related Submittal(S) / Grant (S)

This submittal(s) (test report) is intended for FCC ID: AIERIT57-550, filing to comply with Part 2, Part 90 of the
Federal Communication Commission rules.

2.4 Test Methodology

The tests were performed according to following standards:

No. Identity Document Title

1 FCC 47 CFR Part 90 | Private Land Mobile Radio Services

5 ECC 47 CER Part 2 Freque_ncy allocations and radio treaty matters; general rules and
regulations

3 ANSI TIA-102.CAAA-E| Project 25 Digital CAFM/CQPSK Transceiver Measurement Methods

4 ANSI/TIA-603-E-2016 Land Mobile FM or PM Communications Equipment Measurement
and Performance Standards

5 ANS| C63.26-2015 Amerlpan.NatlonaI Stqndard for Compliance Testing of Transmitters
Used in Licensed Radio Services

6 KDB 971168 D01 KDB 971168 D01 Power Meas License Digital Systems v03r01

7 KDB 579009 D03 KDB 579009 D03 Applications Part 90 Refarming Bands v01

8 KDB 634817 D01 KDB 634817 D01 Freq Range Listing for Grants v04r01

2.5 Calculation of Emission Indicators
FCC Rules and Regulations Part 2.202: Necessary Bandwidth and Emission Bandwidth

For FM Mode (ChannelSpacing: 12.5kHz)

Emission Designator 11KOF3E

In this case, the maximum modulating frequency is 3.0 kHz with a 2.5 kHz deviation.
BW = 2(M+D) = 2*(3.0 kHz + 2.5 kHz) = 11 kHz = 11K0

F3E portion of the designator represents an FM voice transmission.

Therefore, the entire designator for 12.5 kHz channel spacing FM mode is 11KOF3E.

For Digital Mode (Channel Spacing: 12.5 kHz)

Emission Designator 7K60F1D and 7K60F1W

The 99% energy rule was used for digital mode. It basically states that 99% of the modulation energy falls
within X kHz, in this case, 7.60 kHz.

F1D and F1W portion of the designator indicates digital information.

Therefore, the entire designator for 12.5 kHz channel spacing digital mode is 7K60F1D and 7K60F1W.

2.6 Special Accessories

Not available for this EUT intended for grant.

2.7 Equipment Modifications

Not available for this EUT intended for grant.
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3. Test Environment
3.1 Address of The Test Laboratory

Laboratory: Attestation of Global Compliance (Shenzhen) Co., Ltd.

Address: 1-2/F, Building 19, Junfeng Industrial Park, Chongging Road, Heping Community, Fuhai Street,
Bao'an District, Shenzhen, Guangdong, China

3.2 Test Facility

The test facility is recognized, certified, or accredited by the following organizations:

CNAS-Lab Code: L5488

Attestation of Global Compliance (Shenzhen) Co., Ltd. has been assessed and proved to follow CNAS-CLO1
Accreditation Criteria for Testing and Calibration Laboratories (identical to ISO/IEC17025: 2017 General
Requirements for the Competence of Testing and Calibration Laboratories.)

A2LA-Lab Cert. No.: 5054.02

Attestation of Global Compliance (Shenzhen) Co., Ltd. EMC Laboratory has been accredited by A2LA for
technical competence in the field of electrical testing, and proved to follow ISO/IEC 17025: 2017 General
Requirements for the Competence of Testing and Calibration Laboratories and any additional program
requirements in the identified field of testing.

FCC-Reqistration No.: 975832

Attestation of Global Compliance (Shenzhen) Co., Ltd. EMC Laboratory has been registered and fully
described in a report filed with the FCC (Federal Communications Commission). The acceptance letter from the
FCC is maintained in our files with Registration 975832.

IC-Reqistration No.: 24842(CAB identifier: CN0063)

Attestation of Global Compliance (Shenzhen) Co., Ltd. EMC Laboratory has been registered and fully
described in a report filed with the Certification and Engineering Bureau of Industry Canada. The acceptance
letter from the IC is maintained in our files with Registration 24842.
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Normal Conditions

Extreme Conditions

Temperature range (C) 15-35 -20 - 50
Relative humidty range 20%-75% 20% -75%
Pressure range (kPa) 86 - 106 86 - 106
Power supply DC 7.4V LV DC 6.29V /HV DC 8.51V

Note: The Extreme Temperature and Extreme Voltages declared by the manufacturer.

3.4 Measurement Uncertainty

The reported uncertainty of measurement y U, where expended uncertainty U is based on a standard
uncertainty multiplied by a coverage factor of k=2, providing a level of confidence of approximately 95%.

Test Items Measurement Uncertainty

Frequency stability +0.5%
Transmitter power conducted +0.8dB
Transmitter power Radiated +1.3dB
Conducted spurious emission 9kHz-40 GHz +2.7dB

Conducted Emission +3.2dB

Radiated Emission below 1GHz +3.9dB

Radiated Emission above 1GHz +4.8 dB
Occupied Channel Bandwidth +2 %
FM deviation 2 %

Audio level +0.98dB

Low Pass Filter Response +0.65dB
Modulation Limiting 0.42 %
Transient Frequency Behavior 6.8 %
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3.5 List of Equipment Used

® RF Conducted Test System

Used | Equipment No. Test Equipment | Manufacturer | Model No. Serial No. L(%%_slz'avll._ggt)e '\Eiﬁ_aﬂ'_ggt)e
X | AGC-ER-E086 | Spectrum Analyzer | KEYSIGHT | NO020A | MY53300860 | 2024-05-23 | 2025-05-22
X | AGC-EM-E002 Wire'essTeCSct’gr“eC“V“y HP 8920B US35010161 | 2024-05-24 | 2025-05-23
O | Acc-Em-E001 | P91 fe‘;:‘gf‘:“"“y Aeroflex 39208 NIA 2023-05-11 | 2025-05-10
X | AGC-ER-E059 | Signal Generator Agilent N5182B | MY53050647 | 2024-02-01 | 2025-01-31
X | AGC-ER-E037 | Signal Generator Agilent N5182A | MY50140530 | 2024-05-23 | 2025-05-22
X | Acc-Er-E075 |SMal ET”e"Si;g?me”ta' SH-242 ESPEC 93008290 | 2024-07-24 | 2026-07-23
X | AGC-EM-A007 | 30dB Attenuator | Weinachel | 58-30-33 MLO30 2023-06-01 | 2025-05-31
X | AGC-EM-E040 | Directional coupler Werlatone C5571-10 99463 2024-02-01 2026-01-31
X - RF ng&‘;‘mo” N/A 1# N/A Each time N/A
X - RF Cg;‘gli"“"“ N/A 24 N/A Each time N/A

® Radiated Spurious Emission

. . . Last Cal. Date | Next Cal. Date

Used | Equipment No. | Test Equipment Manufacturer Model No. Serial No. (YY-MM-DD) | (YY-MM-DD)

XI | AGC-EM-E046 | EMI Test Receiver R&S ESCI 10096 2024-02-01 2025-01-31

XI | AGC-EM-E061 | Spectrum Analyzer Agilent N9010A MY53470504 | 2024-05-28 2025-05-27
Universal Radio

X | AGC-ER-E032 Communication R&S CMW500 120909 2024-05-28 2025-05-27

Tester

X | AGC-EM-E086 Loop Antenna ZHINAN ZN30900C 18051 2024-03-05 2026-03-04

X | AGC-EM-E001 | Wideband Antenna |SCHWARZBECK| VULB9168 D69250 2023-05-11 2025-05-10

XI | AGC-EM-E005 | Wideband Antenna |SCHWARZBECK| VULB9168 [VULB9168-494| 2023-01-05 2025-01-04

XI | AGC-EM-E005 | Wideband Antenna |SCHWARZBECK| VULB9168 [VULB9168-494| 2025-01-03 2027-01-02

X | AGC-EM-E029 | Broadband Ridged ETS 3117 00034609 | 2024-03-31 | 2025-03-30
Horn Antenna

X | AGc-EM-E102 | Broadband Ridged ETS 3117 00154520 | 2023-06-03 | 2025-06-02
Horn Antenna

[ | AGC-EM-E082 Horn Antenna SCHWARZBECK| BBHA 9170 #768 2023-09-24 2025-09-23

X | AGC-EM-E146 Pre-amplifier ETS 3117-PA 00246148 2024-07-24 2026-07-23

[ | AGC-EM-E021 Pre-amplifier MITEQ IAM-4A-000115 1465421 2024-05-28 2026-05-27

X | AGC-ER-E037 | Signal Generator Agilent N5182A MY50140530 | 2024-05-23 2025-05-22

[J | AGC-EM-A139 6dB Attenuator Eeatsheep LM-XX-6-2W N/A 2023-06-09 2025-06-08

X | AGC-EM-A088 UHF Filter N/A N/A N/A 2024-05-23 2025-05-22
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] | AGC-EM-A089 VHF Filter N/A N/A N/A 2024-05-23 2025-05-22

® Test Software

Used | Equipment No. Test Equipment Manufacturer Model No. Version Information

X AGC-EM-S004 RE Test System Tonscend TS' Ver2.1(JS32-RE) 4.0.0.0
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4.System Test Configuration
4.1 EUT Configuration

The EUT configuration for testing is installed on RF field strength measurement to meet the Commission’s
requirement and operating in a manner which intends to maximize its emission characteristics in a continuous
normal application.

4.2 EUT Exercise

The Transmitter was operated in the normal operating mode. The TX frequency was fixed which was for the
purpose of the measurements.

4.3 Configuration of Tested System

Fig. 2-1 Configuration of Tested System

EUT

Table 2-1 Equipment Used in Tested System

4.4 Equipment Used in Tested System

The following peripheral devices and interface cables were connected during the measurement:
[] Test Accessories Come From The Laboratory
X] Test Accessories Come From The Manufacturer

No.| Equipment Model No. Manufacturer Specification Information Cable
Lisheng
1 Battery BP-HR15-Li Communications Co., DC 7.4V 1800mAh --
Ltd.
Shenzhen Nalin Elec | Input: AC 100-240V 5060Hz, 0.2A 1.0m
2 | Adapter |NLADS0120W1A6 Tech Company Limited Output: DC 12V 0.5A unshielded

3| Charger | BC-TRAY-HR - Input: DC 12V 0.54 -

Output: DC 8.4V 0.45A
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4.5 Summary of Test Results

ltem FCC Rules Description Of Test Result
1 47 CFR FCC PART 90 Antenna Equipment Pass
2 890.205& 2.1046 Maximum Transmitter Power Pass
3 890.207& 2.1047 Modulation Characteristic Pass
4 §2.1047 Audio Low Pass Filter Response Pass
5 §90.2098. 2.1049 26dB Emission Baé];rm\(/jvtigtznd 99% Occupied Pass
6 §90.210& 2.1049 Emission Mask Pass
7 §90.213& 2.1055 Frequency Tolerance Pass
8 §90.214 Transmitter Frequency Behavior Pass
9 §90.210& 2.1051 Spurious Emission on Antenna Port Pass
10 §90.210& 2.1053 Spurious Radiated Emission Pass
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The EUT (Two-way radio) has been tested under normal operating condition. (The top channel, the middle
channel and the bottom channel) are chosen for testing at each channel separation.

No. Test Mode Description Channel Separation
1 TX Bottom channel-UHF 12.5 kHz
2 TX Middle channel-UHF 12.5 kHz
3 TX Middle channel-UHF 12.5 kHz
4 TX Top channel-UHF 12.5 kHz

Note:

Only the result of the worst case was recorded in the report, if no other cases.

The battery is full-charged during the test.

For Conducted Test method, a temporary antenna connector is provided by the manufacture.

1
2.
3. For Radiated Emission, 3axis were chosen for testing for each applicable mode.
4
5

Manufacturers use computer PC programming software to switch and operate frequency points, refer to
the instructions for details
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6. Frequency Stability
6.1 Provisions Applicable

a) According to FCC 82.1055, §90.213, the frequency stability shall be measured with variation of ambient
temperature from —30°C to +50°C centigrade.

b) According to FCC Part 2 Section 2.1055(d)(2), for battery powered equipment, the frequency stability shall
be measured with reducing primary supply voltage to the battery operating end point, which is specified by
the manufacturer.

c) According to FCC Part 90 Section 90.213, the frequency tolerance must be maintained within 0.00025%
for 12.5 kHz channel separation and 0.0001% for 6.25 kHz channel separation.

6.2 Measurement Procedure

6.2.1 Frequency stability versus environmental temperature

1. Setup the configuration per figure 1 for frequencies measurement inside an environment chamber, Install
new battery in the EUT.

2. Turn on EUT and set SA center frequency to the EUT radiated frequency. Set SA Resolution Bandwidth to
1kHz and Video Resolution Bandwidth to 1kHz and Frequency Span to 50kHz.Record this frequency as
reference frequency.

3. Set the temperature of chamber to 50°C. Allow sufficient time (approximately 30 min) for the temperature
of the chamber to stabilize. While maintaining a constant temperature inside the chamber, turn the EUT on
and measure the EUT operating frequency.

4. Repeat step 2 with a 10°C decreased per stage until the lowest temperature -30°C is measured, record all
measured frequencies on each temperature step.

6.2.2 Frequency stability versus input voltage

1. Setup the configuration per figure 1 for frequencies measured at temperature if it is within 15°C to 25°C.
Otherwise, an environment chamber set for a temperature of 20°C shall be used. The EUT shall be
powered by DC 7.4V.

2. Set SA center frequency to the EUT radiated frequency. Set SA Resolution Bandwidth to 1 kHz and Video
Resolution Bandwidth to 1kHz. Record this frequency as reference frequency.

3. Supply the EUT primary voltage at the operating end point which is specified by manufacturer and record
the frequency.

6.3 Measurement Setup

RF Communication Test set

Transmitter

Under T:?st Decoupling fifter
I = T e = (for battery operated
Ch Sl §EE e devices)
| L ] EUT
Non-Conducted Table !/ Pow
ower supply
Temperature
Chamber
O O
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6.4 Measurement Result

12.5 kHz Channel Separation, Analog modulation, Assigned Frequency For UHF-4W
Test conditions Frequency error (ppm) -
Voltage Temp Test Frequency (MHz) (Iﬁlgnrrl;[) Result
V) (C) 406.125 453.2125 458.2125 469.975
-30 0.331 0.653 0.950 0.780
-20 0.582 0.987 0.577 0.574
-10 1.046 1.000 0.589 0.487
0 0.723 0.798 0.513 0.778
7.40 10 0.688 0.771 0.941 0.910
20 0.704 0.861 0.789 0.453 25 Pass
30 0.937 1.086 0.862 0.795
40 0.906 0.502 0.840 0.755
50 0.594 0.559 0.933 0.916
8.51 20 1.025 0.908 0.772 0.603
6.29 20 1.097 0.892 0.609 0.911
12.5 kHz Channel Separation, Analog modulation, Assigned Frequency For UHF-2W
Test conditions Frequency error (ppm) .
Voltage Temp Test Frequency (MHz) (I;pr)nn:[) Result
V) (€) 406.125 453.2125 458.2125 469.975
-30 0.864 1.018 0.806 0.901
-20 0.906 0.786 1.006 0.805
-10 0.541 0.567 0.924 0.460
0 0.709 0.940 0.765 0.353
7.40 10 0.925 1.097 0.631 0.353
20 0.721 0.875 0.904 0.519 25 Pass
30 0.675 0.973 0.833 0.694
40 1.014 1.087 0.648 0.562
50 0.511 0.888 0.848 0.660
8.51 20 0.655 0.813 0.630 0.872
6.29 20 0.622 0.962 1.017 0.868
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7.26dB Emission Bandwidth and 99% Occupied Bandwidth
7.1 Provisions Applicable

FCC Part 90.209 & FCC Part 2.1049:
The authorized bandwidth shall be 11.25 kHz for 12.5 kHz channel separation and 6 kHz for 6.25 kHz channel
separation.

7.2 Measurement Procedure

1. The EUT was modulated by 2.5kHz sine wave audio signal; the level of the audio signal employed is 16dB
greater than that necessary to produce 50% of rated system deviation.

Rated system deviation is 2.5 kHz for 12.5kHz channel spacing.

Spectrum set as follow:

Centre frequency = fundamental frequency.

Span=50kHz for 12.5kHz channel spacing.

RBW=100Hz, VBW=300Hz, Sweep = auto.

Detector function = peak, Trace = max hold.

Set 99% Occupied Bandwidth and 26dB Occupied Bandwidth.

Measure and record the results in the test report.

© o N o ok~ DN

7.3 Measurement Setup

CozooDoem
e 1 L L [
RF 20 Soooa
Communication £ L) e Audi
] : udio output
Test set ) (Glemieal 4 | / !
O oGS
)
Transmitter
Under Test
. Dummy
Spectrum Microphone
Analyzer

EUT
Power divider
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Measurement Result of UHF-Analog Modulation-5W

Operating Frequency

12.5 kHz Channel Separation

(MHz) Occupie(il_?;;ndwidth Emissio(r|1( |_I?;;l)ndwidth Iamlg Result
406.1250 9.943 10.16 11.25 Pass
453.2125 9.945 10.16 11.25 Pass
458.2125 9.943 10.16 11.25 Pass
469.9750 9.945 10.16 11.25 Pass

Measurement Result of UHF-Analog Modulation-2W
12.5 kHz Channel Separation
Operating Frequency Occupied Bandwidth | Emission Bandwidth Limits Result
(kHz) (kHz) (kHz)
406.1250 9.946 10.16 11.25 Pass
453.2125 9.944 10.16 11.25 Pass
458.2125 9.945 10.16 11.25 Pass
469.9750 9.943 10.16 11.25 Pass
Measurement Result of UHF-Digital Modulation-5W
Operating Erequency . . 12.5'kH.z ChanneI.Separatior'] '
(MHz) Occupied Bandwidth Emission Bandwidth Limits Result
(kHz) (kHz) (kHz)
406.1250 7.457 9.821 11.25 Pass
453.2125 7.585 10.09 11.25 Pass
458.2125 7.660 9.748 11.25 Pass
469.9750 7.845 9.684 11.25 Pass
Measurement Result of UHF-Digital Modulation-2W
12.5 kHz Channel Separation
Operating Frequency Occupied Bandwidth | Emission Bandwidth Limits R
(kHz) (kHz) (kHz)
406.1250 7.624 9.809 11.25 Pass
453.2125 7.566 9.678 11.25 Pass
458.2125 7.795 9.806 11.25 Pass
469.9750 7.662 9.723 11.25 Pass
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Test plot as follows:
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12.5kHz, FM Modulation:406.1250MHz-5W

Agilent Spectrum Analyzer - Occupied BW
"

10:14:25 PM an 02, 2025

Center Freq: 408126000 MHz Radio Std: None Frequency
) Trig: Free Run AvglHold>10H0

#Arten: 22 4B

‘Center Freq 406.125000 MHz

#IFGain:Low Radio Device: BTS

Center Freq
406.125000 MHz

Center 406.1 MHz

#Res BW 100 Hz #VBW 300 Hz

Occupied Bandwidth Total Power 37.2 dBm

9.943 kHz
Transmit Freq Error 0Hz OBW Power
x dB Bandwidth 10.16 kHz x dB

99.00 %
-26.00 dB

= STATUS

12.5kHz, FM Modulation:453.2125MHz-5W

Agilent Spoctrum Analyzer - Occupied BW

e i c i

Center Freq 453.212500 MHz
HFGain:Low

Ref Offset 28.4 dB
Ref 40.00 dBm

Center 453.2 MHz
#Res BW 100 Hz
Occupied Bandwidth
9.945 kHz
Transmit Freq Error -4 Hz
x dB Bandwidth 10.16 kHz

Center Freq: 453 212500 MHz
Y Trig: Free Run
#Atten: 22 dB

01:14.05 P Jan0z, 2025
Radio Std: None Fregqusncy
‘AvglHold> 1010

Radio Device:BTS

Center Freq
463212500 MHz

#VBW 300 Hz

Total Power 37.4 dBm

OBW Power 99.00 %
x dB -26.00 dB

STATUS.

12.5kHz, FM Modulation:458.2125MHz-5W

Agilent Spectrum Analyzer - Occupied BW

R = 101:13:43 PM i 02, 2025
Center Freq: 458212500 MHz Radio Std: None Frequency
) Trig: Free Run AvglHold>10H0

#Arten: 22 4B

‘Center Freq 458.212500 MHz
#IFGain:Low Radic Device: BTS

Ref Offse
Ref 40.

| ET NES

Span 50 kHz|

#VBW 300 Hz Sweep FFT

Total Power

Occupied Bandwidth

9.943 kHz
Transmit Freq Error =5 Hz OBW Power
x dB Bandwidth 10.16 kHz x dB

99.00 %
-26.00 dB

= STATUS

12.5kHz, FM Modulation:469.9750MHz-5W

Agilent Spoctrum Analyzer - Occupied BW

ol i c i

Center Freq 469.975000 MHz
HFGain:Low

Ref Offset 28.4 dB
Ref 40.00 dBm

e

Center 470 MHz
#Res BW 100 Hz

Occupied Bandwidth

Center Freq: 469 875000 MHz
Y Trig: Free Run
#Atten: 22 dB

#/BW 300 Hz

01:13:05 PM Jn02, 2025

Radio Std: None Frequency

AvglHold:>10110
Radio Device: BTS

Center Freq
469.975000 MHz

ot At e ebrmsbpeb s b e

Span 50 kHz|
Sweep FFT

Total Power

9.945 kHz

Transmit Freq Error 4 Hz OBW Power 99.00 %
x dB Bandwidth 10.16 kHz x dB -26.00 dB

= STATUS.

12.5kHz, FM Modulation:406.1250MHz-2W

Agilent Spectrum Analyzer - Occupied BW

R = 01:13:00PM an 02, 2025
Center Freq: 406.126000 MHz Radio Std: None Frequency
) Trig: Free Run AvglHold>10H0

#Arten: 22 4B

‘Center Freq 406.125000 MHz
#IFGain:Low Radic Device: BTS

Ref Offset 28.4 dB
Ref 40.00 dBm

Center Freq
406.125000 MHz

#VBW 300 Hz

Occupied Bandwidth Total Power 33.9 dBm

9.946 kHz
OBW Power
10.16 kHz x dB

Transmit Freq Error =5 Hz

99.00 %

x dB Bandwidth -26.00 dB

12.5kHz, FM Modulation:453.2125MHz-2W

Agilent Spectrum Anolyzer - Occupied BW

R E = 01:11:54 PM 3an 02, 2005
Center Freq: 453.212500 MHz Radio Std: None Frequency
" Trig: Free Run Avg[Hold:> 10110

#Atten: 22 4B

Center Freq 453.212500 MHz
AFGain:Low Radio Device: BTS

Ref Offset 28.4 dB
Ref 40.00 dBm

Center Freq
453:212600 MHz

Center 453.2 MHz

#Res BW 100 Hz #/BW 300 Hz

Occupied Bandwidth Total Power 34.8 dBm

9.944 kHz
Transmit Freq Error -5 Hz OBW Power 99.00 %
x dB Bandwidth 10.16 kHz x dB -26.00 dB
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12.5kHz, FM Modulation:458.2125MHz-2W

Agilent Spectrum Analyzer - Occupied BW
: 01:12:20PM an 02, 2025
Radio Std: None Frequency

Center Freq 458.212500 MHz Center Freq: 458 212500 MHz
AvglHold>1010

#IFGain:Low : 22 dB Radio Device: BTS

Ref Offset 28.4 dB
Ref 40.00 dBm

#VBW 300 Hz

Occupied Bandwidth Total Power 34.6 dBm

9.945 kHz
Transmit Freq Error -7 Hz
x dB Bandwidth

OBW Power 99.00 %
10.16 kHz x dB -26.00 dB

= TATUS,

12.5kHz, FM Modulation:469.9750MHz-2W

Agilent Spectrum Analyzer - Occupied BW
- - 101:12: 365 PM an 02, 2025
Radio Std: None Frequency

Center Freq 469.975000 MHz Center Freq: 469.975000 MHz
Trig: Free Run AvglHold:> 101D

HIFGain:Low HAsten: 22 4B Radio Device: BTS

Ref Offset 28.4 dB
Ref 40.00 dBm

Center Freq
469.975000 MHz

Center 470 MHz

#Res BW 100 Hz #/BW 300 Hz

Occupied Bandwidth Total Power 34.7 dBm

9.943 kHz
Transmit Freq Error 5Hz
x dB Bandwidth

OBW Power 99.00 %
10.16 kHz xdB -26.00 dB

= STATUS.

12.5kHz, 4FSK Modulation:406.1250MHz-5W

(01:15:00 PM i 02, 2025

Center Freq: 406.126000 MHz Radio Std: None Frequency
Trig: Free

AvglHold>1010
Radio Device: BTS

Ref Offse dB
Ref 40.00 dBm

Center Freq
406.125000 MHz

et A s Db e NS EI RPN Lt R

Center 406.1 MHz

#Res BW 100 Hz #VBW 300 Hz

Occupied Bandwidth Total Power 44.5 dBm

7.457 kHz
Transmit Freq Error -204 Hz
x dB Bandwidth

OBW Power 99.00 %
9.821 kHz x dB -26.00 dB

= TATUS,

12.5kHz, 4FSK Modulation:453.2125MHz-5W

01:15:38PM N0z, 2025

Center Freq: 453212500 MHz Radio Std: None Frequency

e& Run AvglHold:> 101D
Radio Device: BTS

Ref Offset 28.4 dB
Ref 40.00 dBm

Center Freq
463212600 MHz

ittty oy

Center 453.2 MHz

#Res BW 100 Hz #/BW 300 Hz

Occupied Bandwidth Total Power 43.8 dBm

7.585 kHz
Transmit Freq Error -162 Hz
x dB Bandwidth

OBW Power 99.00 %
10.09 kHz xdB -26.00 dB

= STATUS.

12.5kHz, 4FSK Modulation:458.2125MHz-5W

Agilent Spectrum Analyzer - Oceupiod BW
L3 R & -
Center Freq 458.212500 MHz Center Freq: 458.212500 MHz 3 Frequency
" Trig: Free Run AvglHeld> 1010

#IF Gain:Low BAtten: 22 dB Radie Device: BTS

Ref Offse dB
Ref 40.00 dBm

Center Freq
12600 MHz

R ——

Center 458.2 MHz
#Res BW 100 Hz #/BW 300 Hz

Occupied Bandwidth Total Power 44.0 dBm

7.660 kHz

Transmit Freq Error 211 Hz
x dB Bandwidth

OBW Power 99.00 %
9.748 kHz x dB -26.00 dB

usc STATUS

12.5kHz, 4FSK Modulation:469.9750MHz-5W

(01:16:41PM N0z, 2025

Canter Freq: 469.975000 MHz Radio 5td: None Frequency

" Trig: Free Run Avg|Hold:> 10110

AIFGain:Lave #Atten: 22 dB Radio Device: BTS

Ref Offset 28.4 dB
Ref 40.00 dBm

Center Freq
469.975000 MHz

| e

Center 470 MHz

#Res BW 100 Hz #/BW 300 Hz

Occupied Bandwidth Total Power 43.4 dBm

7.845 kHz
Transmit Freq Error -251 Hz
x dB Bandwidth

OBW Power 99.00 %
9.684 kHz xdB -26.00 dB

fusc STATUS.
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12.5kHz, 4FSK Modulation:406.1250MHz-2W

Agilent Spectrum Analyzer - Decupied BW
- 01:10:57 PM Jan 02, 2025
Radic Std: None Frequency

Center Freq 406.125000 MHz Center Freq: 406.125000 MHz
¥ Trig: Free Run AvglHold>1010

#IFGain:Low #Atten: 22 4B Radio Device: BTS

Ref Offse
Ref 40.

Center Freq
126000 MHz

|SEXTE T Ty

Center 406.1 MHz

#Res BW 100 Hz #VBW 300 Hz

Occupied Bandwidth Total Power 40.4 dBm

7.624 kHz
Transmit Freq Error -161 Hz
x dB Bandwidth

OBW Power 99.00 %
9.809 kHz x dB -26.00 dB

= STATUS

12.5kHz, 4FSK Modulation:453.2125MHz-2W

Agilent Spoctrum Anolyzer - Occupied BW
R E 101:19:36 PM Jn02, 2025

Radio Std: None Frequency

Center Freq 453.212500 MHz Center Freq: 453 212500 MHz
Trig: Free Run AvglHold:> 101D

HIFGain:Low HAsten: 22 4B Radio Device: BTS

Ref Offset 28.4 dB
Ref 40.00 dBm

Center Freq
463212600 MHz

S

Center 453.2 MHz

#Res BW 100 Hz #/BW 300 Hz

Occupied Bandwidth Total Power 41.3 dBm

7.566 kHz
Transmit Freq Error -169 Hz
x dB Bandwidth

OBW Power 99.00 %
9.678 kHz xdB -26.00 dB

= STATUS.

12.5kHz, 4FSK Modulation:458.2125MHz-2W

(01:19:02 PH on 02, 2005
Radie 5td: None Frequency

Center Freq
12600 MHz

Center Freq: 458 212500 MHz
¥ Trig: Free Run AvglHold>1010
#Atten: 22 dB Radio Device: BTS
Ref Offs
Ref 40.

it ‘_‘W_ﬂw,_,_,_,'.l

Center 458.2 MHz
#Res BW 100 Hz #VBW 300 Hz

Occupied Bandwidth Total Power 41.2 dBm

7.795 kHz

Transmit Freq Error -181 Hz
x dB Bandwidth

OBW Power 99.00 %
9.806 kHz x dB -26.00 dB

= STATUS

12.5kHz, 4FSK Modulation:469.9750MHz-2W

01:18:27 PM M0z, 2025

Radio Std: Nene Frequency

Center Freq: 4635765000 MHz
Y Trig: Free Run AvglHold:> 101D

#Atten: 22 4B Radio Device: BTS

Ref Offset 28.4 dB
Ref 40.00 dBm

Center Freq
876000 MHz

| R

Center 470 MHz

#Res BW 100 Hz #/BW 300 Hz

Occupied Bandwidth Total Power 41.4 dBm

7.662 kHz
Transmit Freq Error -193 Hz
x dB Bandwidth

OBW Power 99.00 %
9.723 kHz xdB -26.00 dB

= STATUS.
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8. Spurious Radiated Emission
8.1 Provisions Applicable

According to FCC 82.1053 and 890.210, the power of each unwanted emission shall be less than Transmitted

Power as specified below for transmitters designed to operate with each channel separation.

Emission Mask D -for 12.5 kHz Channel Separation:

(1) On any frequency removed from the center of the authorized bandwidth fo to 5.625 kHz removed from fo: Zero
B.

(2) On any frequency removed from the center of the authorized bandwidth by a displacement Frequency (fd in
kHz) fo of more than 5.625 kHz but no more than 12.5 kHz: At least 7.27(fd-2.88 kHz) dB

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

8.2 Measurement Procedure

1. On a test site, the EUT shall be placed on a turntable, and in the position closest to the normal use as
declared by the user.

2. The test antenna shall be oriented initially for vertical polarization located 3m from the EUT to correspond
to the transmitter.

3. The output of the antenna shall be connected to the measuring receiver and either a peak or quasi-peak
detector was used for the measurement as indicated on the report. The detector selection is based on how
close the emission level was approaching the limit.

4. The transmitter shall be switched on; if possible, without the modulation and the measurement receiver
shall be tuned to the frequency of the transmitter under test.

5. The test antenna shall be raised and lowered through the specified range of height until the measuring
receiver detects a maximum signal level.

6. The transmitter shall than be rotated through 360°in the horizontal plane, until the maximum signal level is
detected by the measuring receiver.

7. The test antenna shall be raised and lowered again through the specified range of height until the
measuring receiver detects a maximum signal level.

8. The maximum signal level detected by the measuring receiver shall be noted.

9. The measurement shall be repeated with the test antenna set to horizontal polarization.

10. (Replace the antenna with a proper Antenna (substitution antenna).

11. The substitution antenna shall be oriented for vertical polarization and, if necessary, the length of the
substitution antenna shall be adjusted to correspond to the frequency of transmitting.

12. The substitution antenna shall be connected to a calibrated signal generator.

13. If necessary, the input attenuator setting of the measuring receiver shall be adjusted in order to increase
the sensitivity of the measuring receiver.

14. The test antenna shall be raised and lowered through the specified range of the height to ensure that the
maximum signal is received.

15. The input signal to substitution antenna shall be adjusted to the level that produces a level detected by the
measuring receiver, that is equal to the level noted while the transmitter radiated power was measured,
corrected for the change of input attenuation setting of the measuring receiver.

16. The input level to the substitution antenna shall be recorded as power level in dBm, corrected for any
change of input attenuator setting of the measuring receiver.

17. The measurement shall be repeated with the test antenna and the substitution antenna oriented for
horizontal polarization.
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8.3 Measurement Setup
Radiated Emissions 30MHz to 1GHz Test setup
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8.4 Measurement Result

The RF output of the EUT was connected to a spectrum analyzer through appropriate attenuation. The resolution
bandwidth of the spectrum analyzer was set at 100 kHz for below 1GHz, and 1MHz for above 1GHz. Sufficient
scans were taken to show any out of band emissions up to 10 harmonic.

In the semi-anechoic chamber, setup as illustrated above the DUT placed on the 0.8m height of Turn Table, rotated
the table 45 degree each interval to search the maximum radiation power and receiver antenna shall be rotated
vertical and horizontal polarization and moved height from 1m to 4m to find the maximum polar radiated power for
each degree interval. The “Read Value” is the spectrum reading of maximum power value.

The substitution antenna is substituted for DUT at the same position and signals generator (S.G) export the CW
signal to the substitution antenna via a TX cable. The receiver antenna shall be rotated vertical and horizontal
polarization and moved height from 1m to 4m to find the maximum radiation power. Record the power level of
maximum radiation power from spectrum. So, the Measured substitution value = Ref level of S.G + TX cables loss
— Substituted Antenna Gain.

EIRP = “Read Value” + Measured substitution value + 2.15.

Test limit calculation:

Preliminary calculation Final Result

At least 50+10 log (P) =50+10log (4) =56.02 (dB) | Limit=P- Preliminary calculation=36.02-56.02=-20 dBm

At least 50+10 log (P) =50+10log (2) =53.01 (dB) | Limit=P- Preliminary calculation=33.01-53.01=-20 dBm
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Test Mode: TX:406.125MHz-FM-4W Polarity: Horizontal
1|‘ :,..-o-“-** T |l T
S—
Freq. Readin Level Limit | Margin | Factor Angle .
NO. [Mqu] [dBm]g [dBm | [dBm] [dg] [dB] [% PEENI
1 812.79 -65.57 -28.00 | -20.00 8.00 37.57 74 Horizontal
2 |1218.5719 -37.79 -41.87 | -20.00 | 21.87 -4.08 200 Horizontal
3 | 1625.1625 -43.27 -45.86 | -20.00 | 25.86 -2.59 192 Horizontal
4 | 2842.5843 -42.29 -40.45 | -20.00 | 20.45 1.84 334 Horizontal
5 | 4873.1873 -32.53 -27.69 | -20.00 7.69 4.84 307 Horizontal
6 5279.778 -44.45 -39.02 | -20.00 | 19.02 5.43 280 Horizontal
Test Mode: TX:406.125MHz-FM-4W Polarity: Vertical
' = * T -
I e i e -
=—— ——— T e —— = et il
S—

wl B | e | e | | e | e |
1 812.79 -63.41 -25.84 | -20.00 5.84 37.57 153 Vertical
2 11218.5719 -36.90 -40.98 | -20.00 | 20.98 -4.08 0 Vertical
3 |1625.1625 -44.75 -47.34 | -20.00 | 27.34 -2.59 215 Vertical
4 | 2842.5843 -47.55 -45.71 | -20.00 | 25.71 1.84 233 Vertical
5 | 3655.7656 -48.49 -46.14 | -20.00 | 26.14 2.35 340 Vertical
6 | 4873.1873 -40.39 -35.55 | -20.00 | 15.55 4.84 331 Vertical
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Test Mode: TX:453.2125MHz-FM-4W Polarity: Horizontal
‘ i o
—— S - bkl
—
Freq. Readin Level Limit | Margin | Factor Angle .

NO. [Mqu] [dBm]g [dBm | [dBm] [dg] [dB] [% PEENI
1 906.88 -65.05 -27.38 | -20.00 7.38 37.67 71 Horizontal
2 1359.586 -34.35 -38.46 | -20.00 | 18.46 -4.11 116 Horizontal
3 | 2266.7767 -44.88 -42.58 | -20.00 | 22.58 2.30 9 Horizontal
4 | 2719.1969 -39.87 -37.79 | -20.00 | 17.79 2.08 329 Horizontal
5 | 4532.4032 -29.06 -24.59 | -20.00 4.59 4.47 45 Horizontal
6 | 5438.4188 -34.36 -28.67 | -20.00 8.67 5.69 293 Horizontal

Test Mode: TX:453.2125MHz-FM-4W Polarity: Vertical
| o
| e T T I
—

NO.| kg | ‘fbml | ol | emi| sl | el | O | PoR
1 906.88 -60.38 -22.71 | -20.00 271 37.67 46 Vertical
2 1359.586 -37.62 -41.73 | -20.00 | 21.73 -4.11 28 Vertical
3 | 2266.7767 -43.75 -41.45 | -20.00 | 21.45 2.30 359 Vertical
4 | 3172.7923 -41.22 -39.44 | -20.00 | 19.44 1.78 72 Vertical
5 | 4532.4032 -33.32 -28.85 | -20.00 8.85 4.47 313 Vertical
6 | 5438.4188 -42.71 -37.02 | -20.00 | 17.02 5.69 180 Vertical
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Test Mode: TX:458.2125MHz-FM-4W Polarity: Horizontal

S—
Freq. Readin Level Limit | Margin | Factor Angle .

NO. [Mqu] [dBm]g [dBm | [dBm] [dg] [dB] [% PEENI

1 916.58 -67.39 -29.52 | -20.00 9.52 37.87 71 Horizontal

2 | 1374.8625 -37.21 -41.32 | -20.00 | 21.32 -4.11 303 Horizontal

3 | 2291.4541 -47.23 -44.91 | -20.00 | 24.91 2.32 355 Horizontal

4 | 3208.0458 -39.25 -37.41 | -20.00 | 17.41 1.84 26 Horizontal

5 | 4581.7582 -31.87 -27.35 | -20.00 7.35 452 44 Horizontal

6 5040.054 -27.06 -22.01 | -20.00 2.01 5.05 285 Horizontal

Test Mode: TX:458.2125MHz-FM-4W Polarity: Vertical

_ I ——
S—

vo.| et | Res | o | oo | "o | e | Ve [ oy

1 916.58 -59.99 -22.12 | -20.00 2.12 37.87 40 Vertical

2 |1374.8625 -41.30 -45.41 | -20.00 | 25.41 -4.11 350 Vertical

3 |2291.4541 -45.34 -43.02 | -20.00 | 23.02 2.32 350 Vertical

4 | 3208.0458 -41.81 -39.97 | -20.00 | 19.97 1.84 49 Vertical

5 | 4581.7582 -39.22 -34.70 | -20.00 | 14.70 4.52 316 Vertical

6 5040.054 -35.45 -30.40 | -20.00 | 10.40 5.05 334 Vertical
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Test Mode: TX:469.9750MHz-FM-4W Polarity: Horizontal
i |
- ..M-L B s il
S—
Freq. Readin Level Limit | Margin | Factor Angle .
NO. [Mqu] [dBm]g [dBm | [dBm] [dg] [dB] [% PEENI
1 940.83 -78.42 -40.08 | -20.00 | 20.08 38.34 37 Horizontal
2 1410.116 -36.84 -40.95 | -20.00 | 20.95 -4.11 109 Horizontal
3 2820.257 -30.15 -28.26 | -20.00 8.26 1.89 339 Horizontal
4 3290.304 -29.86 -27.89 | -20.00 7.89 1.97 360 Horizontal
5 4700.445 -26.69 -22.04 | -20.00 2.04 4.65 47 Horizontal
6 | 5169.3169 -27.35 -22.10 | -20.00 2.10 5.25 285 Horizontal
Test Mode: TX:469.9750MHz-FM-4W Polarity: Vertical
f ) ] [
I —_ t
i W) et
S—
vo | sy | o | iiom) | aomy | e | oy | " | oy
1 940.83 -71.04 -32.70 | -20.00 | 12.70 38.34 48 Vertical
2 1410.116 -39.54 -43.65 | -20.00 | 23.65 -4.11 0 Vertical
3 2350.21 -42.53 -40.15 | -20.00 | 20.15 2.38 0 Vertical
4 | 2820.257 -33.80 -31.91 | -20.00 | 11.91 1.89 22 Vertical
5 | 3290.304 -32.48 -30.51 | -20.00 | 10.51 1.97 66 Vertical
6 | 4700.445 -29.26 -24.61 | -20.00 461 4.65 340 Vertical
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Test Mode: TX:406.125MHz-4FSK-4W Polarity: Horizontal
: !
o R aA
—
Freq. Readin Level Limit | Margin | Factor Angle .
NO. [Mqu] [dBm]g [dBm | [dBm] [dg] [dB] [% PEENI
1 812.79 -66.27 -28.70 | -20.00 8.70 37.57 100 Horizontal
2 |1218.5719 -29.02 -33.10 | -20.00 | 13.10 -4.08 55 Horizontal
3 | 1625.1625 -44.31 -46.90 | -20.00 | 26.90 -2.59 233 Horizontal
4 | 2842.5843 -41.49 -39.65 | -20.00 | 19.65 1.84 10 Horizontal
5 | 3249.1749 -46.03 -44.13 | -20.00 | 24.13 1.90 360 Horizontal
6 | 4873.1873 -33.12 -28.28 | -20.00 8.28 4.84 312 Horizontal
Test Mode: TX:406.125MHz-4FSK-4W Polarity: Vertical
S AR AP
=t R s sl
—
vo.| et | Res | o | oo | "o | e | Ve [ oy
1 812.79 -63.36 -25.79 | -20.00 5.79 37.57 154 Vertical
2 | 1218.5719 -33.27 -37.35 | -20.00 | 17.35 -4.08 64 Vertical
3 |1625.1625 -45.85 -48.44 | -20.00 | 28.44 -2.59 206 Vertical
4 | 2842.5843 -47.55 -45.71 | -20.00 | 25.71 1.84 12 Vertical
5 | 3655.7656 -48.97 -46.62 | -20.00 | 26.62 2.35 340 Vertical
6 | 4873.1873 -41.78 -36.94 | -20.00 | 16.94 4.84 350 Vertical
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Test Mode: TX:453.2125MHz-4FSK-4W Polarity: Horizontal
T | T 7 IL] e
N - i
—
Freq. Readin Level Limit | Margin | Factor Angle .
NO. [Mqu] [dBm]g [dBm | [dBm] [dg] [dB] [% PEENI
1 906.88 -65.89 -28.22 | -20.00 8.22 37.67 82 Horizontal
2 1359.586 -34.10 -38.21 | -20.00 | 18.21 -4.11 135 Horizontal
3 | 2719.1969 -36.46 -34.38 | -20.00 | 14.38 2.08 338 Horizontal
4 | 4532.4032 -27.29 -22.82 | -20.00 2.82 4.47 46 Horizontal
5 | 4985.9986 -31.19 -26.22 | -20.00 6.22 497 305 Horizontal
6 | 5438.4188 -33.32 -27.63 | -20.00 7.63 5.69 287 Horizontal
Test Mode: TX:453.2125MHz-4FSK-4W Polarity: Vertical
| —— AR
- I —— [

—
vo.| et | Res | o | oo | "o | e | Ve [ oy
1 906.88 -59.75 -22.08 | -20.00 2.08 37.67 44 Vertical
2 1359.586 -34.75 -38.86 | -20.00 | 18.86 -4.11 305 Vertical
3 | 2719.1969 -38.83 -36.75 | -20.00 | 16.75 2.08 34 Vertical
4 | 3626.3876 -39.81 -37.47 | -20.00 | 17.47 2.34 359 Vertical
5 | 4532.4032 -33.55 -29.08 | -20.00 9.08 4.47 26 Vertical
6 | 5438.4188 -41.68 -35.99 | -20.00 | 15.99 5.69 323 Vertical
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Test Mode: TX:458.2125MHz-4FSK-4W Polarity: Horizontal
o HIL, e
—
Freq. Readin Level Limit | Margin | Factor Angle .
NO. [Mqu] [dBm]g [dBm | [dBm] [dg] [dB] [% PEENI
1 916.58 -67.81 -29.94 | -20.00 9.94 37.87 70 Horizontal
2 | 1374.8625 -37.64 -41.75 | -20.00 | 21.75 -4.11 300 Horizontal
3 2749.75 -35.66 -33.64 | -20.00 | 13.64 2.02 344 Horizontal
4 | 3208.0458 -38.47 -36.63 | -20.00 | 16.63 1.84 26 Horizontal
5 | 4581.7582 -31.57 -27.05 | -20.00 7.05 4.52 326 Horizontal
6 5040.054 -26.82 -21.77 | -20.00 1.77 5.05 300 Horizontal
Test Mode: TX:458.2125MHz-4FSK-4W Polarity: Vertical
i " :Tllim._l .
o e [ S e
—
NO.| iz | gl | qem | emi| sl | ©el | [ | POR
1 916.58 -59.52 -21.65 | -20.00 1.65 37.87 350 Vertical
2 | 1374.8625 -38.40 -42.51 | -20.00 | 22.51 -4.11 183 Vertical
3 2749.75 -41.34 -39.32 | -20.00 | 19.32 2.02 22 Vertical
4 | 3208.0458 -40.45 -38.61 | -20.00 | 18.61 1.84 49 Vertical
5 | 4581.7582 -36.62 -32.10 | -20.00 | 12.10 4.52 0 Vertical
6 5040.054 -35.72 -30.67 | -20.00 | 10.67 5.05 316 Vertical
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Test Mode: TX:469.9750MHz-4FSK-4W Polarity: Horizontal
,..WJT-« [ i
—
Freq. Readin Level Limit | Margin | Factor Angle .
NO. [Mqu] [dBm]g [dBm | [dBm] [dg] [dB] [% PEENI
1 940.83 -79.06 -40.72 | -20.00 | 20.72 38.34 37 Horizontal
2 1410.116 -36.36 -40.47 | -20.00 | 20.47 -4.11 109 Horizontal
3 2820.257 -30.71 -28.82 | -20.00 8.82 1.89 347 Horizontal
4 3290.304 -30.01 -28.04 | -20.00 8.04 1.97 360 Horizontal
5 4700.445 -26.75 -22.10 | -20.00 2.10 4.65 37 Horizontal
6 | 5169.3169 -27.38 -22.13 | -20.00 2.13 5.25 278 Horizontal
Test Mode: TX:469.9750MHz-4FSK-4W Polarity: Vertical
el
—
wl B | e | e | | e | e |
1 940.83 -71.11 -32.77 | -20.00 | 12.77 38.34 55 Vertical
2 1410.116 -39.05 -43.16 | -20.00 | 23.16 -4.11 0 Vertical
3 2820.257 -33.38 -31.49 | -20.00 | 11.49 1.89 12 Vertical
4 3290.304 -32.91 -30.94 | -20.00 | 10.94 1.97 64 Vertical
5 4700.445 -28.18 -23.53 | -20.00 3.53 4.65 340 Vertical
6 | 5169.3169 -34.78 -29.53 | -20.00 9.53 5.25 323 Vertical
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8.5 Emission Mask Measurement Part

The detailed procedure employed for Emission Mask measurements are specified as following:

-Connect the equipment as illustrated.

-Spectrum set as follow:

1. Centre frequency = fundamental frequency, Span=50kHz for 12.5kHz channel spacing,
RBW=100Hz, VBW=300Hz for 12.5kHz, Sweep = auto, Detector function = peak, Trace = max hold

2. Key the transmitter, and set the level of the unmodulated carrier to a fullscale reference line. This is the 0dB
reference for the measurement.

3. Modulate the transmitter with a 2500 Hz sine wave at an input level 16 dB greater than that necessary to
produce 50% of rated system deviation (Rated system deviation is 2.5 kHz for 12.5kHz channel spacing).
The input level shall be established at the frequency of maximum response of the audio modulating circuit.

4. Transmitters employing digital modulation techniques that bypass the limiter and the audio low-pass filter shall
be modulated as specified by the manufacturer.

5. Measure and record the results in the test report.

nnmunnuam
W 1 L L L
RF “@ Foooa
Communication L - H
Test set iy et ”E _—Audio output
Transmitter
Under Test
s~ Dummy
Spectrum Microphone
Analyzer || | [PESEESENEETEE  aR e el ) oo o

EUT
Power divider
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Test plot as follows:

Emission Mask D@406.125MHz-4W-FM Emission Mask D@453.2125MHz-4W-FM

Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA
3 = 3 : 01/53:32 P
Frequency

Center Freq 406.125000 MHz i Avg Type: Log-Pur e Frequency Center Freq 453.212500 MHz Avg Type: Log-Pwr
Nt W Trig: Free Run R Ci N Trig: Fres Run
\FGainAuto _ Atten: 22 dB \FGain:Auto  Atten: 22 dB

Auto Tune| Auto Tune|

Ref Offset28.4 dB
Ref 40.00 dBm

Center Freq - . Center Freq
406125000 MHz 463.212500 MHz,

StartFreq|
453.187500 MHz|

Stop Freq
463 237500 MHz|

StopFreq
406.150000 MHz |

CFStep
6.000 kHz

. " . t Freq Offset
W e ] : [ /| ! 1 oMz

ik ( A R e
{ l i HII‘1 i ﬁ-ill-"iFI* il '"[T'r Ih‘l"
. ) I
T A I O U Pl
Center 406.12500 MHz Span 50.00 kHz Center 453.21250 MHz
#Res BW 100 Hz #VBW 300 Hz Sweep (FFT) ~20.66 ms (10000 pts) #Res BW 100 Hz #VBW 300 Hz Sweep (FFT) ~20.66 ms (10000 pts)

T R 7 = o152

Center Freq 458.212500 MHz _ Avg Type: Log-Pwr i
Fn0: Close o Trig: Free Run k0 Close o Trig:Free Run
IFGain:Auto Atten: 22 dB IF Gain:Auto Atten: 22 4B

Auto Tune|

Ref Offset 26.4 dB Ref Offset 28.4 dB

Ref 40.00 dBm Ref 40.00 dBm
e 1Pass s

CenterFreq
469.975000 MHz

StartFreq|
469.950000 MHz|

Stop Freq
470.000000 MHz|

CFStep
6.000 kHz

FreqOffset
0Hz

‘ i
I \ il
1.\[.L.. L I |
Center 458.21250 MHz Center 469.97500 MHz
#Res BW 100 Hz #VBW 300 Hz Sweep (FFT) ~20.66 ms (10000 pts) #Res BW 100 Hz

LiGh (01,38:32 PM 10, 2025

Avg Type: Log-Pur Avg Type: Log-Pwr Frequency

) Trig: Free Run Y — R0 Close ™% Trig: Free Run
Atten: 22 dB IFGain:Autn Atten: 22 dB

Auto Tune|

Auto Tune|
Ref Offset 284 dB
Ref 40.00 dBm

Center Freq CenterFreq
406.125000 MHz 463212600 MHz

StartFreq|
453.187500 MHz|

StopFreq
463237500 MHz|

CFStep
6.000 kHz

FreqOffset
0Hz

Al

Center 406.12500 MHz
#Res BW 100 Hz
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Emission Mask D@458.2125MHz-2W-FM

Agilent Spectrum Analyzer - Swopt SA
R { 01:39:40PM
™

Ava Type: Log Pwr T Frequency

‘Center Freq 458.212500 MHz )
e T Trig: Free Run
IFGain:Auto Atten: 22 dB

Ref Offset 28.4 dB
Ref 40.00 dBm

468 212500 MHz

Center 458.21250 MHz
#Res BW 100 Hz

Span 50.00 kHz
Sweep (FFT) ~20.66 ms (10000 pts)

Emission Mask D@469.9750MHz-2W-FM

Agilent Spoctrum Analyzer - Swopt SA

b - , o ; 0140504 3n0, 2025 =
Center Freq 469.975000 MHz Avg Type: Log-Pwr s ey

BR0: Close o] Trig:Free Run v

IFGain:Auto Atten: 22 4B

Auto Tune|
Ref Offset28.4 dB
Ref 40.00 dBm

CenterFreq
469.975000 MHz,

StartFreq|
469.950000 MHz|

Stop Freq
470.000000 MH2|

Span 50.00 kHz
Sweep (FFT) ~20.66 ms (10000 pts)

Center 469.97500 MHz
#Res BW 100 Hz

Emission Mask D@406.125MHz-4W-4FSK

Avg Type: Log-Pur
PHO: Close (4 171g: Free Run AvglHold:>100/100

IFGain:Auto Arten: 22 4B

Center 406.12500 MHz
#Res BW 100 Hz

Span 50.00 kHz

#VBW 300 Hz Sweep (FFT) ~20.66 ms (1001 pts)

Emission Mask D@453.2125MHz-4W-4FSK

] 01156,43PM N2, 2025
Avg Type: Log-Pwr Frequency
M0 Close e Trig: Free Run AvglHold:>100/100 v
IFGain:Auto Atten: 22 dB

Ref Offset28.4 dB
Ref 40.00 dBm

Wity

Center 453.21250 MHz Span 50,00 kHz
#Res BW 100 Hz #VBW 300 Hz Sweep (FFT) ~20.20 ms (1001 pts)

usc =

Avg Type: Log-Pur
'PHO: Close Y Trig:Free Run Avg|Held:>100/100
IFGain: Autn Atten: 22 dB

Auto Tune’

CenterFreq
468.212600 MHz,

Center 458.21250 MHz
#Res BW 100 Hz

Span 50.00 kHz

#VBW 300 Hz Sweep (FFT) ~20.20 ms (1001 pts)

Emission Mask D@469.9750MHz-4W-4FSK

S 0158.05PM 1an 02, 2025

Avg Type: Log-Pwr Frequency
'PHO: Close 7 Trig: Free Run ‘Avg|Hold:>100/100
IFGain: Autn Atten: 22 dB

Auto Tune|

Ref Offset28.4 dB
Ref 40.00 dBm

Center Freq
469.975000 MHz

ReL T M”"‘,“‘ }lm

Center 469.97500 MHz
#Res BW 100 Hz

Span 50,00 kHz

#VBW 300 Hz Sweep (FFT) ~20.20 ms (1001 pts)
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