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1. GENERAL INFORMATION

1.1 Product Description for Equipment under Test (EUT)

EUT Name: | Two way radio
EUT Model: | DR5810S-2
Multiple Model: | DR5610S-2,DR5510S-2,DR5800S-2,DR5600S-2,DR5500S-2
Operation Frequency: | 400-480MHz
Modulation Type: | FM, 4FSK
Channel Spacing: | 12.5/25 kHz
Rated Output Power: | High Power Level: 4W
(Conducted) | Low Power Level: |W
Rated Input Voltage: | DC 7.4V from battery or DC 12V from adapter

Serial Number:

CR22030037-RF-S1(Model: DR5510S-2)
CR22030037-RF-S2(Model: DR5610S-2)
CR22030037-RF-S3(Model: DR5810S-2)

EUT Received Date:

2022.3.14

EUT Received Status:

Good

Note: The Multiple Model(s) are electrically identical with test model, please refer to the Declaration of Similar
Letter for more detail, which was provided by manufacturer. Test was performed with Model: DR5810S-2 except
radiation emission test with Model: DR5510S-2, DR5610S-2, DR5810S-2.

Antenna Information Detail A :

input impedance Antenna Gain
Antenna Manufacturer | Antenna Type (Ohm) /Frequency Range
SHENZHEN
COVALUE . .
COMMUNICATIONS Whip 50 0 dBi/400-480MHz
CO,LTD.
Accessory Information:
Accessory Description Manufacturer Model Parameters
Input: 100-240V~50/60Hz
Adapter YOUPIN POWER YP02S-1200100VS 0.35A
Output: 12.0V 1A 12W

Page 5 of 67




China Certification ICT Co., Ltd (Dongguan)

Report No.: CR22030037-00C

Test Frequency Detail:
Per C63.26-2015, section 5.1, the frequencies below was performed for test:
Modulation/ Frequency
Channel Test Channel (MHz) Rule Part
Bandwidth
Lowest 400.0125 For Federal
Middle 453.2125 For Part 90
FM 12.5kHz Additional 454.0125 For Part 22
Highest 4799875 For Part 90
Lowest 400.0125 For Federal
Middle 453.2125 For Part 90
4FSK 12.5kHz Additional 454.0125 For Part 22
Highest 479.9875 For Part 90
FM 25kHz Additional 454.0125 For Part 22
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1.2 Description of Test Configuration

1.2.1 EUT Operation Condition:

EUT Operation Mode:

The system was configured for testing in Engineering Mode, which was
provided by the manufacturer.

Equipment Modifications: | No

EUT Exercise Software: | No

1.2.2 Support Equipment List and Details
Manufacturer Description Model Serial Number
WEINSCHEL Corp Load 50oml 50oml Load
1.2.3 Support Cable List and Details
Shieldi . Length
Cable Description r}e mne Ferrite Core - From Port To
ype (m)
\ \ \ \ \ \
1.2.4 Block Diagram of Test Setup
Q by
EUT | {0° =
oa z
a
[¢]
Non-Conductive Table 80\150 cm
above Ground Plane
1.5 Meter |

A
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1.3 Measurement Uncertainty

Otherwise required by the applicant or Product Regulations, Decision Rule in this report did not consider
the uncertainty. The extended uncertainty given in this report is obtained by combining the standard
uncertainty times the coverage factor K with the 95% confidence interval.

Measurement Uncertainty

Parameter
Occupied Channel Bandwidth +5%
RF output power, conducted +0.61dB
Power Spectral Density, conducted +0.61 dB

Unwanted Emissions, radiated

30M~200MHz: 4.15 dB,200M~1GHz: 5.61 dB,1G~6GHz: 5.14 dB,
6G~18GHz: 5.93 dB,18G~26.5G:5.47 dB,26.5G~40G:5.63 dB

Unwanted Emissions, conducted +1.26 dB
Temperature +1°C
Humidity +5%
DC and low frequency voltages +0.4%
Duty Cycle 1%
RF Frequency +0.082x10°
Audio Frequency/Low Pass Filter 4.02%
Response
Modulation Limiting 1.19%
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2. SUMMARY OF TEST RESULTS

Standard/Rule(s) Description of Test Results
§2.1055; § 22.355;§90.213 Frequency Stability Compliant
§2.1046;8 22.727; §90.205 RF Output Power Compliant

§2.1049; §22.359;

§90.209: §90.210 Occupied Bandwidth & Emission Mask Compliant
§2.1051; §22.359;§90.210 Spurious Emission at Antenna Terminal Compliant
§2.1053; §22.359;§90.210 Spurious Radiated Emissions Compliant

§90.214 Transient Frequency Behavior Compliant
§2.1047 Modulation Characteristic Compliant
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3. REQUIREMENTS AND TEST PROCEDURES

3.1 Transmitter Frequency Stability
3.1.1 Applicable Standard

FCC §90.213

In the 421-512 MHz band, mobile stations designed to operate with a 12.5 kHz channel bandwidth
must have a frequency stability of 2.5 ppm. Mobile stations designed to operate with a 6.25 kHz
channel bandwidth must have a frequency stability of 1.0 ppm.

FCC §22.355

Except as otherwise provided in this part, the carrier frequency of each transmitter in the Public
Mobile Services must be maintained within the tolerances given in Table C-1 of this section.

Table C-1 - Frequency Tolerance for Transmitters in the Public Mobile Services

Frequency range Base, fixed Mobile >3 watts <l§l(v):)ai:fs
(MHz) (ppPm) (ppm) o)
25 to 50 120.0 120.0 ||50.0 |
50 to 450 ll5.0 [l5.0 [|50.0 |
450 to 512 2.5 ll5.0 ll5.0 |
821 to 896 1.5 2.5 2.5 |
|928 to 929 ||5.0 ||n/a ||n/a |
929 to 960 1.5 [[n/a |[n/a |
2110 to 2220 1[10.0 |[n/a |[n/a |

3.1.2 Test Procedure

Frequency Stability vs. Temperature: The equipment under test was connected to an external power supply
and the RF output was connected to a frequency counter via feed-through attenuators. The EUT was
placed inside the temperature chamber. The DC or AC leads and RF output cable exited the chamber
through an opening made for the purpose.

After the temperature stabilized for approximately 20 minutes, the frequency output was recorded from the
counter.
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3.1.3 EUT Setup Block Diagram

_________________________________

I
i
]
]
I
]
]
I
]
]
External power 1
|
]
]
]
]
]
]
]
]
i

Environmental Chamber

EUT
supply
K i il ot s il v l
Spectrum . Communication
Att at P Splitt .
Analyzer L awer Spitter Test Set
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3.2 Transmitter Output Power
3.2.1 Applicable Standard

FCC §90.205

(h) 450-470 MHz.

(1) The maximum allowable station effective radiated power (ERP) is dependent upon the station's
antenna HAAT and required service area and will be authorized in accordance with table 2.
Applicants requesting an ERP in excess of that listed in table 2 must submit an engineering analysis
based upon generally accepted engineering practices and standards that includes coverage contours to
demonstrate that the requested station parameters will not produce coverage in excess of that which
the applicant requires.

(2) Applications for stations where special circumstances exist that make it necessary to deviate from
the ERP and antenna heights in Table 2 will be submitted to the frequency coordinator accompanied
by a technical analysis, based upon generally accepted engineering practices and standards, that
demonstrates that the requested station parameters will not produce a signal strength in excess of 39
dBu at any point along the edge of the requested service area. The coordinator may then recommend
any ERP appropriate to meet this condition.

(3) An applicant for a station with a service area radius greater than 32 km (20 mi) must justify the
requested service area radius, which may be authorized only in accordance with table 2, note 4. For
base stations with service areas greater than 80 km, all operations 80 km or less from the base station
will be on a primary basis and all operations outside of 80 km from the base station will be on a
secondary basis and will be entitled to no protection from primary operations.

FCC §22.727

(a) Maximum ERP. The effective radiated power (ERP) of central office and rural subscriber station
transmitters must not exceed the applicable limits in this paragraph under any circumstances.

|Frequency range (MHz) ||Maximum ERP (watts) |
152153 |[1400 |
[157-159 150 |
454-455 113500 |
1459-460 150 |
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3.2.2 Test Procedure

Before performing this measurement, the power of the EUT shall be set or controlled to the maximum
rating of the range for which equipment certification or verification is sought.

Except where otherwise specified, tests shall be performed at the ambient temperature, at the
manufacturer's rated supply voltage, and with the transmitter modulating signal representative (i.e.
typical) of those encountered in a real system operation.

The spectrum analyzer shall be configured with a resolution bandwidth that encompasses the entire
occupied bandwidth (see section 6.7) of the EUT. If the spectrum analyzer’s largest available
resolution bandwidth is smaller than the occupied bandwidth of the EUT, it is permitted to use a
narrower resolution bandwidth plus numerical integration, in linear power terms, over the occupied
bandwidth of the transmitter in order to measure its output power, except when the emission is a
wideband noise-like signal and being measured for peak power. For transmitters with constant
envelope modulation, RF output power and field strength measurements performed on the
fundamental frequency can be carried out with an unmodulated carrier. The method used shall be
described in the test report.

3.2.3 EUT Setup Block Diagram

EUT

Spectrum . Communication
Attenuator Power Splitter
Analyzer Test Set
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3.3 Occupied Bandwidth & Emission Mask
3.3.1 Applicable Standard
FCC §90.209

(a) Each authorization issued to a station licensed under this part will show an emission designator
representing the class of emission authorized. The designator will be prefixed by a specified necessary
bandwidth. This number does not necessarily indicate the bandwidth occupied by the emission at any
instant. In those cases where §2.202 of this chapter does not provide a formula for the computation of
necessary bandwidth, the occupied bandwidth, as defined in part 2 of this chapter, may be used in lieu
of the necessary bandwidth.

(b) (5)Unless specified elsewhere, channel spacings and bandwidths that will be authorized in the
following frequency bands are given in the following table: STANDARD CHANNEL
SPACING/BANDWIDTH

FCC §90.210

Emission Mask D—12.5 kHz channel bandwidth equipment. For transmitters designed to operate with
a 12.5 kHz channel bandwidth, any emission must be attenuated below the power (P) of the highest
emission contained within the authorized bandwidth as follows:

(1) On any frequency from the center of the authorized bandwidth {0 to 5.625 kHz removed from f0:
Zero dB.

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

(4) The reference level for showing compliance with the emission mask shall be established using a
resolution bandwidth sufficiently wide (usually two or three times the channel bandwidth) to
capture the true peak emission of the equipment under test. In order to show compliance with the
emission mask up to and including 50 kHz removed from the edge of the authorized bandwidth,
adjust the resolution bandwidth to 100 Hz with the measuring instrument in a peak hold mode. A
sufficient number of sweeps must be measured to insure that the emission profile is developed. If
video filtering is used, its bandwidth must not be less than the instrumentresolution bandwidth.
For emissions beyond 50 kHz from the edge of the authorized bandwidth, see paragraph (o) of this
section. If it can be shown that use of the above instrumentation settings do not accurately
represent the true interference potential of the equipment under test, an alternate procedure may be
used provided prior Commission approval is obtained.
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FCC §22.359

(a) Out of band emissions. The power of any emission outside of the authorized operating frequency
ranges must be attenuated below the transmitting power (P) by a factor of at least 43 + 10 log (P) dB.

(b) Measurement procedure. Compliance with these rules is based on the use of

measurement instrumentation employing a resolution bandwidth of 30 kHz or more. In the 60 kHz bands
immediately outside and adjacent to the authorized frequency range or channel, a resolution bandwidth of
at least one percent of the emission bandwidth of the fundamental emission of the transmitter may be
employed. A narrower resolution bandwidth is permitted in all cases to improve measurement accuracy
provided the measured power is integrated over the full required measurement bandwidth (i.e., 30 kHz or 1
percent of emission bandwidth, as specified). The emission bandwidth is defined as the width of the signal
between two points, one below the carrier center frequency and one above the carrier center frequency,
outside of which all emissions are attenuated at least 26 dB below the transmitter power.

3.3.2 Test Procedure

The occupied bandwidth or the “99% emission bandwidth” is defined as the frequency range between
two points, one above and the other below the carrier frequency, within which 99% of the total
transmitted power of the fundamental transmitted emission is contained. The occupied bandwidth
shall be reported for all equipment in addition to the specified bandwidth required in the applicable
RSSs.

In some cases, the “x dB bandwidth” is required, which is defined as the frequency range between two
points, one at the lowest frequency below and one at the highest frequency above the carrier
frequency, at which the maximum power level of the transmitted emission is attenuated x dB below
the maximum in-band power level of the modulated signal, where the two points are on the outskirts
of the in-band emission.

The following conditions shall be observed for measuring the occupied bandwidth and x dB
bandwidth:

* The transmitter shall be operated at its maximum carrier power measured under normal test
conditions.

* The span of the spectrum analyzer shall be set large enough to capture all products of the modulation
process, including the emission skirts, around the carrier frequency, but small enough to avoid having
other emissions (e.g. on adjacent channels) within the span.

* The detector of the spectrum analyzer shall be set to “Sample”. However, a peak, or peak hold, may
be used in place of the sampling detector since this usually produces a wider bandwidth than the
actual bandwidth (worst-case measurement). Use of a peak hold (or “Max Hold’) may be necessary to
determine the occupied / x dB bandwidth if the device is not transmitting continuously.

* The resolution bandwidth (RBW) shall be in the range of 1% to 5% of the actual occupied / x dB
bandwidth and the video bandwidth (VBW) shall not be smaller than three times the RBW value.
Video averaging is not permitted.

Note: It may be necessary to repeat the measurement a few times until the RBW and VBW are in
compliance with the above requirement.
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For the 99% emission bandwidth, the trace data points are recovered and directly summed in linear
power level terms. The recovered amplitude data points, beginning at the lowest frequency, are placed
in a running sum until 0.5% of the total is reached, and that frequency recorded. The process is
repeated for the highest frequency data points (starting at the highest frequency, at the right side of the
span, and going down in frequency). This frequency is then recorded. The difference between the two
recorded frequencies is the occupied bandwidth (or the 99% emission bandwidth).

Emission Mask D for Transmitters Equipped With or Without an Audio Low-Pass Filter

The power of any emission shall be attenuated below the transmitter output power P (ABW) as
specified in Table.

Displacement
Frequency, {3 (kHz) Minimum Attenuation (dB) Resolution Bandwidth (Hz)
5625 <f3<12.5 7.27(£-2.88) Specified in Section 4.2.2
Whichever 1s the lesser:
f3=12.5 70 or Specified in Section 4.2.2
50 + 10 logoip)

In order to show compliance with the emission mask up to and including 50 kHz removed from the
edge of the authorized bandwidth, adjust the resolution bandwidth to 100 Hz with the measuring
instrument in a peak mode. For emissions beyond 50 kHz from the edge of the authorized bandwidth,
the resolution bandwidth shall be 100 kHz for frequencies at or below 1 GHz, and 1 MHz for
frequencies above 1 GHz. However, for emission mask F, at a displacement frequency of less than
3.75 kHz, the resolution bandwidth shall be 30 Hz.

3.3.3 EUT Setup Block Diagram

EUT

Spectrum . Communication
Attenuator Power Splitter
Analyzer Test Set
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3.4 Transmitter Unwanted Emissions(Conducted)

3.4.1 Applicable Standard

FCC §90.210

Emission Mask D—12.5 kHz channel bandwidth equipment. For transmitters designed to operate with
a 12.5 kHz channel bandwidth, any emission must be attenuated below the power (P) of the highest
emission contained within the authorized bandwidth as follows:

(5) On any frequency from the center of the authorized bandwidth {0 to 5.625 kHz removed from f0:
Zero dB.

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

(7) 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.

(8) The reference level for showing compliance with the emission mask shall be established using a
resolution bandwidth sufficiently wide (usually two or three times the channel bandwidth) to
capture the true peak emission of the equipment under test. In order to show compliance with the
emission mask up to and including 50 kHz removed from the edge of the authorized bandwidth,
adjust the resolution bandwidth to 100 Hz with the measuring instrument in a peak hold mode. A
sufficient number of sweeps must be measured to insure that the emission profile is developed. If
video filtering is used, its bandwidth must not be less than the instrumentresolution bandwidth.
For emissions beyond 50 kHz from the edge of the authorized bandwidth, see paragraph (o) of this
section. If it can be shown that use of the above instrumentation settings do not accurately
represent the true interference potential of the equipment under test, an alternate procedure may be
used provided prior Commission approval is obtained.

FCC §22.359

(a) Out of band emissions. The power of any emission outside of the authorized operating frequency
ranges must be attenuated below the transmitting power (P) by a factor of at least 43 + 10 log (P) dB.

(b) Measurement procedure. Compliance with these rules is based on the use of

measurement instrumentation employing a resolution bandwidth of 30 kHz or more. In the 60 kHz bands
immediately outside and adjacent to the authorized frequency range or channel, a resolution bandwidth of
at least one percent of the emission bandwidth of the fundamental emission of the transmitter may be
employed. A narrower resolution bandwidth is permitted in all cases to improve measurement accuracy
provided the measured power is integrated over the full required measurement bandwidth (i.e., 30 kHz or 1
percent of emission bandwidth, as specified). The emission bandwidth is defined as the width of the signal
between two points, one below the carrier center frequency and one above the carrier center frequency,
outside of which all emissions are attenuated at least 26 dB below the transmitter power.
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3.4.2 Test Procedure

In order to show compliance with the emission mask up to and including 50 kHz removed from the
edge of the authorized bandwidth, adjust the resolution bandwidth to 100 Hz with the measuring
instrument in a peak mode. For emissions beyond 50 kHz from the edge of the authorized bandwidth,
the resolution bandwidth shall be 100 kHz for frequencies at or below 1 GHz, and 1 MHz for
frequencies above 1 GHz. However, for emission mask F, at a displacement frequency of less than
3.75 kHz, the resolution bandwidth shall be 30 Hz.

In measuring unwanted emissions, the spectrum shall be investigated from 30 MHz or the lowest
radio frequency signal generated or used in the equipment, whichever is lower, without going below 9
kHz, up to at least the applicable frequency given below:

(a) If the equipment operates below 10 GHz: to the tenth harmonic of the highest fundamental
frequency or to 40 GHz, whichever is lower.

(b) If the equipment operates at or above 10 GHz and below 30 GHz: to the fifth harmonic of the
highest fundamental frequency or to 100 GHz, whichever is lower.

(c) If the equipment operates at or above 30 GHz: to the fifth harmonic of the highest fundamental
frequency or to 200 GHz, whichever is lower, unless specified otherwise in the applicable RSS.

(d) If the equipment contains a digital device that is exclusively used for enabling the operation of the
radio apparatus: the spectrum shall be investigated according to the conditions specified in paragraphs
(a) through (c) of this section or the range applicable to the digital device, as shown in table 2,
whichever is the higher frequency range of investigation.

Table 2 — Frequency range for radiated measurement for equipment with a digital device

Highest frequency generated, Upper frequency limit of measurement
operated or used in the equipment range
{(MHz) (MHz)
= 1.705 30
1.705-108 1000
108-500 2000
500-1000 5000
= 1000 5% harmonic of the highest frequency or 40
GHz. whichever is lower

It is not necessary to report the amplitude of spurious emissions attenuated more than 20 dB below the
permissible value
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3.4.3 EUT Setup Block Diagram
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Power Splitter

Communication
Test Set
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3.5 Transmitter Unwanted Emissions(Radiated)
3.5.1 Applicable Standard
FCC §90.210

Emission Mask D—12.5 kHz channel bandwidth equipment. For transmitters designed to operate with
a 12.5 kHz channel bandwidth, any emission must be attenuated below the power (P) of the highest
emission contained within the authorized bandwidth as follows:

(9) On any frequency from the center of the authorized bandwidth {0 to 5.625 kHz removed from f0:
Zero dB.

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

(11)  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.

(12)  The reference level for showing compliance with the emission mask shall be established using
a resolution bandwidth sufficiently wide (usually two or three times the channel bandwidth) to
capture the true peak emission of the equipment under test. In order to show compliance with the
emission mask up to and including 50 kHz removed from the edge of the authorized bandwidth,
adjust the resolution bandwidth to 100 Hz with the measuring instrument in a peak hold mode. A
sufficient number of sweeps must be measured to insure that the emission profile is developed. If
video filtering is used, its bandwidth must not be less than the instrumentresolution bandwidth.
For emissions beyond 50 kHz from the edge of the authorized bandwidth, see paragraph (o) of this
section. If it can be shown that use of the above instrumentation settings do not accurately
represent the true interference potential of the equipment under test, an alternate procedure may be
used provided prior Commission approval is obtained.

FCC §22.359

(a) Out of band emissions. The power of any emission outside of the authorized operating frequency
ranges must be attenuated below the transmitting power (P) by a factor of at least 43 + 10 log (P) dB.

(b) Measurement procedure. Compliance with these rules is based on the use of

measurement instrumentation employing a resolution bandwidth of 30 kHz or more. In the 60 kHz bands
immediately outside and adjacent to the authorized frequency range or channel, a resolution bandwidth of
at least one percent of the emission bandwidth of the fundamental emission of the transmitter may be
employed. A narrower resolution bandwidth is permitted in all cases to improve measurement accuracy
provided the measured power is integrated over the full required measurement bandwidth (i.e., 30 kHz or 1
percent of emission bandwidth, as specified). The emission bandwidth is defined as the width of the signal
between two points, one below the carrier center frequency and one above the carrier center frequency,
outside of which all emissions are attenuated at least 26 dB below the transmitter power.
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3.5.2 Test Procedure

In measuring unwanted emissions, the spectrum shall be investigated from 30 MHz or the lowest
radio frequency signal generated or used in the equipment, whichever is lower, without going below 9
kHz, up to at least the applicable frequency given below:

(a) If the equipment operates below 10 GHz: to the tenth harmonic of the highest fundamental
frequency or to 40 GHz, whichever is lower.

(b) If the equipment operates at or above 10 GHz and below 30 GHz: to the fifth harmonic of the
highest fundamental frequency or to 100 GHz, whichever is lower.

(c) If the equipment operates at or above 30 GHz: to the fifth harmonic of the highest fundamental
frequency or to 200 GHz, whichever is lower, unless specified otherwise in the applicable RSS.

(d) If the equipment contains a digital device that is exclusively used for enabling the operation of the
radio apparatus: the spectrum shall be investigated according to the conditions specified in paragraphs
(a) through (c) of this section or the range applicable to the digital device, as shown in table 2,
whichever is the higher frequency range of investigation.

Table 2 — Frequency range for radiated measurement for equipment with a digital device

Highest frequency generated, Upper frequency limit of measurement
operated or used in the equipment range
{(MHz) (MHz)
= 1.705 30
1.705-108 1000
108-500 2000
500-1000 5000
= 1000 5% harmonic of the highest frequency or 40
GHz. whichever is lower

It is not necessary to report the amplitude of spurious emissions attenuated more than 20 dB below the
permissible value
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3.6 Transient Frequency Behavior
3.6.1 Applicable Standard
FCC §90.214

Transmitters designed to operate in the 150-174 MHz and 421-512 MHz frequency bands must maintain
transient frequencies within the maximum frequency difference limits during the time intervals indicated:

Maximum All . "
frequency equipmen
Time intervals! 2 difference? 150 to 174 MHz |421 to 512 MHz
Transient Frequency Behavior for Equipment Designed to Operate on 12.5 kHz Channels
2 +12.5 kHz 50ms 10.0ms
tz 16.25 kHz 20.0 ms 25.0 ms
t34 +12.5 kHz 50ms 10.0 ms

3.6.2 Test Procedure
TIA-603-E Clause 2.2.19

MODULATICN

DOMAIN

AMNALYZER
5 STANDARD
DUMMY TRANSMITTER Hy
MICROPHONE b UNDER TEST M TRAMSMITTER —
LOAD

L RF POWER

METER

a) Connect the equipment as illustrated.

b) Connect the output of the standard transmitter load to the RF power meter. Supply sufficient
attenuation via the RF attenuator to provide a level that is approximately 40 dB below the
maximum allowable input to the modulation domain analyzer.

c¢) Unkey the transmitter.

d) Disconnect the RF power meter and connect the modulation domain analyzer in its place. Set
the envelope trigger of the modulation domain analyzer to the minimum level that will trigger
when the transmitter is keyed.

e) Reduce the attenuation of the RF attenuator so that the input to the to the modulation domain
analyzer is increased by 30 dB when the transmitter is keyed.

f) Set the modulation domain analyzer to trigger on the rising edge of the waveform in order to
capture a single-shot turn-on of the transmitter signal.

g) Adjust the display of the modulation domain analyzer for proper viewing of the transmitter
transient behavior. Set the timebase reference to the left for observing the transmitter turn-on
transient.

h) Key the transmitter.

1) Observe the stored display of the modulation domain analyzer. The signal trace shall be
maintained within the allowable limits during the periods ti and t2, and shall also remain within
limits following t2.

j) Adjust the modulation domain analyzer to trigger on the falling edge of the transmitter
waveform in order to capture a single-shot turn-off transient of the transmitter signal.

k) Adjust the display of the modulation domain analyzer for proper viewing of the transmitter
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transient behavior. Set the timebase reference to the right for observing the transmitter turn-off

transient.
1) Unkey the transmitter.

m) Observe the stored display of the modulation domain analyzer. The signal trace shall be
maintained within the allowable limits during the period ts.
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3.7 Modulation characteristics.
3.7.1 Applicable Standard
FCC §2.1047

(a) Voice modulated communication equipment. A curve or equivalent data showing the frequency
response of the audio modulating circuit over a range of 100 to 5000 Hz shall be submitted. For equipment
required to have an audio low-pass filter, a curve showing the frequency response of the filter, or of all
circuitry installed between the modulation limiter and the modulated stage shall be submitted.

(b) Equipment which employs modulation limiting. A curve or family of curves showing the percentage of
modulation versus the modulation input voltage shall be supplied. The information submitted shall be
sufficient to show modulation limiting capability throughout the range of modulating frequencies and input
modulating signal levels employed.

(c) Single sideband and independent sideband radiotelephone transmitters which employ a device or circuit
to limit peak envelope power. A curve showing the peak envelope power output versus the modulation
input voltage shall be supplied. The modulating signals shall be the same in frequency as specified in
paragraph (c) of §2.1049 for the occupied bandwidth tests.

(d) Other types of equipment. A curve or equivalent data which shows that the equipment will meet the
modulation requirements of the rules under which the equipment is to be licensed.

3.7.2 Test Procedure
C63.26-2015, Clause 5.3.2 Modulation limiting test methodology

Modulation limiting is the ability of a transmitter circuit to limit the transmitter from producing deviations
in excess of a rated system deviation.

a) Connect the equipment as illustrated in Figure 1.

b) Adjust the transmitter per the manufacturer’s procedure for full rated system deviation.

c) Set the test receiver to measure peak positive deviation. Set the audio bandwidth for <0.25 Hz to >15000
Hz. Turn the de-emphasis function off.

d) Apply a 1000 Hz modulating signal to the transmitter from the audio frequency generator, and adjust
the level to obtain 60% of full rated system deviation. This is the 0 dB reference level.

e) Increase the level from the audio generator by 20 dB in 5 dB increments recording the deviation as
measured from the test receiver in each step. Verify that the audio level used to make the OBW
measurement is included in the sweep.

f) Repeat for step e) at 300 Hz, 2500 Hz and 3000 Hz at a minimum using the 0 dB reference level
obtained in step d).

g) Set the test receiver to measure peak negative deviation and repeat step d) through step f).

h) The values recorded in step f) and step g) are the modulation limiting.

1) Plot the data set as a percentage of deviation relative to the 0 dB reference point versus input voltage.

C63.26-2015, Clause 5.3.3.2 Audio frequency response test methodology—Constant Input

a) Connect the equipment as illustrated in Figure 3.

b) Set the test receiver to measure peak positive deviation. Set the audio bandwidth for <50 Hz to >15 000
Hz. Turn the de-emphasis function off.

c¢) Adjust the transmitter per the manufacturer’s procedure for full rated system deviation.

d) Apply a 1000 Hz tone and adjust the audio frequency generator to produce 20% of the rated system
deviation.

e) Set the test receiver to measure rms deviation and record the deviation reading as DEVREF.

f) Set the audio frequency generator to the desired test frequency between 300 Hz and 3000 Hz.
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3.7.3 EUT Setup Block Diagram

DUMMY AUDIO
4—

MICROPHCONE GEMNERATOR

STANDARD
TRANSMITTER TEST
UNDER TEST > TR*TEETER —P»  RECEIVER
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4. Test DATA AND RESULTS

4.1 Transmitter Frequency Stability

Serial Number: | CR22030037-RF-S3 Test Date: | 2022-05-11
Test Site: | RF Test Mode: | Transmitting
Tester: | Stu Song Test Result: | Pass
Environmental Conditions:
] Relative .
Temperatucre. 26.2 Fumidity: | 62 ATM Pressure: 100.1
() oA (kPa)
Test Equipment List and Details:
.. Serial Calibration Calibration
Manufacturer Description Model Number Date Due Date
R&S Signal Analyzer FSIQ26 831929/006 2021-07-22 2022-07-21
YINSAIGE Coaxial Cable SS402 SJ0100002 Each time N/A
RF
HP Communications 8920A 3438A05209 2021-07-22 2022-07-21
Test Set
UNI-T Multimeter UT39A+ C210582554 2021-09-30 2022-09-29
ZHAOXIN Dgugg\g,er RXN-6010D | 21R6010D0912386 N/A N/A
BACL TEMP&HUMI BTH-150 30026 2021-07-22 2022-07-21
Test Chamber
HuiXunDa DC Block SMA-JK 18G DCB181108042 Each time N/A
Weinschel Coaxial 53-20-34 LN751 Each time N/A
Attenuators
Weinschel Power splitter 1515 RA915 Each time N/A
YINSAIGE Coaxial Cable SS402 SJ0100003 Each time N/A

* Statement of Traceability: China Certification ICT Co., Ltd (Dongguan) attests that all calibrations have been
performed, traceable to National Primary Standards and International System of Units (SI).

Test Data:
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Part 90:
FM, 12.5kHz, f. = 453.2125 MHz,
Temperature Voltage Measured Frequency Error Limit
C Ve MHz ppm ppm
-30 453.2124973 -0.01
-20 453.2125335 0.07
-10 453.2124850 -0.03
0 453.2125445 0.10
10 7.4 453.2125870 0.19
20 453.2124330 -0.15 2.5
30 453.2124800 -0.04
40 453.2125125 0.03
50 453.2125321 0.07
20 6.3 453.2125996 0.22
20 8.9 453.2125877 0.19

4FSK, f. =453.2125 MHz,

Temperature Voltage Measured Frequency Error Limit
C Vbe MHz ppm ppm
-30 453.2124830 -0.04
-20 453.2125483 0.11
-10 453.2126125 0.25
0 453.2124480 -0.11
10 7.4 453.2126085 0.24
20 453.2126338 0.30 2.5
30 453.2125730 0.16
40 453.2124960 -0.01
50 453.2126212 0.27
20 6.3 453.2126357 0.30
20 8.9 453.2125740 0.16
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Part 22:

FM,12.5kHz, f. =454.0125 MHz

Temperature Voltage Measured Frequency Error Limit
C Ve MHz ppm ppm
-30 454.0125125 -0.06
-20 454.0125259 0.02
-10 454.0125457 0.09
0 454.0125346 0.16
10 7.4 454.0125870 0.19
20 454.0125327 -0.02 5
30 454.0124480 0.03
40 454.0124920 0.07
50 454.0125156 0.12
20 6.3 454.0126123 0.28
20 8.9 454.0125566 0.20
4FSK, 12.5kHz, f. =454.0125 MHz
Temperature Voltage Measured Frequency Error Limit
C Vbe MHz ppm ppm
-30 454.0125125 0.03
-20 454.0125259 0.06
-10 454.0125457 0.10
0 454.0125346 0.08
10 7.4 454.0125870 0.19
20 454.0125327 0.07 5
30 454.0124480 -0.11
40 454.0124920 -0.02
50 454.0125156 0.03
20 6.3 454.0126123 0.25
20 8.9 454.0125566 0.12
FM,25kHz, f. =454.0125 MHz
Temperature Voltage Measured Frequency Error Limit
C Ve MHz ppm ppm
-30 454.0125125 0.03
-20 454.0125289 0.06
-10 454.0125493 0.11
0 454.0125183 0.04
10 7.4 454.0126085 0.24
20 454.0125357 0.08 5
30 454.0125258 0.06
40 454.0125989 0.22
50 454.0126570 0.35
20 6.3 454.0125850 0.19
20 8.9 454.0125732 0.16
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4.2 Transmitter Output Power

Serial Number: | CR22030037-RF-S3 Test Date: | 2022-05-10~2022-05-14
Test Site: | RF Test Mode: | Transmitting
Tester: | Stu Song Test Result: | Pass
Environmental Conditions:
Temperature: Relative Humidity: ATM Pressure:
(C) 24.8~26.2 (%) 62~68 (kPa) 100.1~100.3
Test Equipment List and Details:
.. Serial Calibration Calibration Due

Manufacturer Description Model Number Date Date

R&S Spectrum FSV40 101943 2021-10-10 2022-10-09
Analyzer
YINSAIGE Coaxial Cable SS402 SJ0100002 Each time N/A
YINSAIGE Coaxial Cable SS402 SJ0100003 Each time N/A
RF
HP Communications 8920A 3438A05209 2021-07-22 2022-07-21
Test Set
HuiXunDa DC Block SMA-JK 18G DCB181108042 2022-01-21 2023-01-20
Weinschel Coaxial 53-20-34 LN751 2021-08-08 2022-08-07
Attenuators
Weinschel Power splitter 1515 RA915 Each time N/A

* Statement of Traceability: China Certification ICT Co., Ltd (Dongguan) attests that all calibrations have been
performed, traceable to National Primary Standards and International System of Units (SI).

Test Data:
Condulfzi:le?utput Limit
Channel Test Test Fr i (dBm) (GLIY
Separation | Modulation Channel equency High Low High Low
(MHz)
Power Power Power Power
Level Level Level Level
Low 400.0125 35.23 30.35 36.81 30.79
FM Middle 453.2125 35.49 29.66 36.81 30.79
12.5kH2 High 479.9875 35.31 30.03 36.81 30.79
’ Low 400.0125 35.30 30.35 36.81 30.79
4FSK Middle 453.2125 35.60 29.75 36.81 30.79
High 479.9875 35.53 29.41 36.81 30.79
12.5kHz FM 454.0125 35.58 29.63 36.81 30.79
25kHz FM Additional 454.0125 35.56 29.64 36.81 30.79
12.5kHz 4FSK 454.0125 35.63 29.61 36.81 30.79

Note: The high rated power level is 4W(36dBm), and low rated power level is 1W(30dBm).
The output power shall not exceed by more than 20 percent the manufacturer's rated output power for the particular
transmitter specifically listed on the authorization.
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4FSK, 12.5kHz:
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Additional Channel:
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4.3 Occupied Bandwidth & Emission Mask

Serial Number: | CR22030037-RF-S3 Test Date: | 2022-05-10~2022-05-11
Test Site: | RF Test Mode: | Transmitting
Tester: | Stu Song Test Result: | Pass
Environmental Conditions:
Temperature: Relative Humidity: ATM Pressure:
(C) 25.9~26.2 (%) 60~62 (kPa) 100.1~100.3
Test Equipment List and Details:
.. Serial Calibration Calibration Due

Manufacturer Description Model Number Date Date

R&S Spectrum FSV40 101943 2021-10-10 2022-10-09
Analyzer
YINSAIGE Coaxial Cable SS402 SJ0100002 Each time N/A
YINSAIGE Coaxial Cable SS402 SJ0100003 Each time N/A
RF
HP Communications 8920A 3438A05209 2021-07-22 2022-07-21
Test Set
HuiXunDa DC Block SMA-JK 18G DCB181108042 2022-01-21 2023-01-20
Weinschel Coaxial 53-20-34 LN751 2021-08-08 2022-08-07
Attenuators
Weinschel Power splitter 1515 RA915 Each time N/A

* Statement of Traceability: China Certification ICT Co., Ltd (Dongguan) attests that all calibrations have been
performed, traceable to National Primary Standards and International System of Units (SI).

Test Data:
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Test High Power Level Low Power Level
Test Test Frequenc 99% Occupied | 26dB Emission | 99% Occupied | 26dB Emission
Mode | Channel quency | g ndwidth Bandwidth Bandwidth Bandwidth
(MHz) (kHz) (kHz) (kHz) (kHz)
M Low 400.0125 9.841 10.275 9913 10.275
12.5kHz Middle 453.2125 9.841 10.275 9.841 10.275
’ High 479.9875 9.913 10.275 9.913 10.275
AFSK Low 400.0125 6.512 8.973 6.657 9.190
12.5kHz Middle 453.2125 6.295 8.755 6.295 8.683
’ High 479.9875 6.440 8.683 6.151 8.683
FM
12.5kHz 454.0125 9.913 10.275 9913 10.275
13.135%(12 Additional | 454.0125 6.223 8.611 6.151 8.466
FM
25kHz 454.0125 12.880 15.920 12.880 15.920

Note: Emission bandwidth was based on calculation method instead of measurement.
Emission Designator: Per CFR 47 §2.201& §2.202, BW =2M + 2D

For FM Mode (Channel Spacing: 12.5 kHz)

Emission Designator: 1 1KOF3E

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 = 1 1K0

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 FM Mode (Channel Spacing: 25 kHz)

Emission Designator: 16KOF3E

In this case, the maximum modulating frequency is 3.0 kHz with a 5.0 kHz deviation.
BW =2(M+D) =2*(3.0 kHz + 5.0 kHz) = 16 kHz =16K0

F3E portion of the designator represents an FM voice transmission

Therefore, the entire designator for 25 kHz channel spacing FM mode is 16K0F3E.

For Digital Mode (Channel Spacing: 12.5 kHz)

Emission Designator: 7K60F1D and 7K60F1E

The 99% energy rule (title 47CFR 2.1049) was used for digital mode. It basically states that 99% of the modulation
energy falls within X kHz, in this case, 7.60 kHz. The emission mask was obtained from 47CFR 90.210(d).

F1D and F1E portion of the designator indicates digital information.

Therefore, the entire designator for 12.5 kHz channel spacing digital mode is 7K60F1D and 7K60F1E.
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FM, 12.5kHz, High Power:
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FM, 12.5kHz, Low Power:

Low Channel
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4FSK, 12.5kHz, High Power:

Low Channel
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4FSK, 12.5kHz, Low Power:

Low Channel
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Additional Channel, High Power:

FM, 12.5kHz
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0 S H T
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-10 dBm x‘\ 0 b | 1
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-10 di 4
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\of ot D Solpis Hpan 2008 dBm
Marker ] f |,|l |
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T L 454.009678 MHz 12,03 dém | Occ Bw 6.2226865412 kHz || W L PN T el
T2| 1 454,0159009 M 7.13 ¢Bm | |
01 M1 1 8.611 kHz -0.15 g8 | 691 pts Span 100.0 kHz
FM, 25kHz
Spectrum 2 (%) = Spectrum 2 (%) v
Ref Level 40.00 dBm  Offset 30,30 dB w RBW 300 Hz Ref Level 40.00 dBm  Offset 30.30 dB w RBW 300 Hz
oAt 40d8  BWT  112ms @ VBW 3kHz  Mode Sweep oAt 40d8  BWT 139 ms @ VBW 3kHz  Mode Sweep
@ 1Pk Max @ 1Pk Max
| [FETEN] -1.85 di Limit Gheck
gy - 15.920 kHz Line 2§-H 5
1 29,760 dem Oce By 26 kHz a0 d
o " I\ 4 s 0 dBm |
i NIBE 454004830 MHz
10 di T 1 | | 20 dB N
AR iy
0 dB A 1 5w
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S2LpE ~40 dBm
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1 | ) #L L i
Type | Ref | Trc | X-value | ¥-value | Function | Function Result | fpstalr S} ]LJE‘J H‘U‘IU B ']JI.\;WII\"V JL.I]N'"“ 4 “‘JMP-'\-"P
ML [ 454.00453 MHz -3.50 dem | | 50
T L 454.00729 MHz | 8.05 dém | Occ Bw 12.679684226 kHz |
T2| | 454.02017 MHz | 12.40 dim | |
o1 Ml 1 15.92 kHz -1.85 di | [LeF 4540125 MHz 691 pts Span 125.0 kHz
— e
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Additional Channel, Low Power:

FM, 12.5kHz

Spectrum | ? Spectrum ?
Ref Level 40.00 dim  Offset 30.30 0B & RBW 100 Mz Ref Level 40.00 dim  Offset 30.30 0B RBW 100 Mz
o Att 4008 SWT  S00ms @ VBW 1kHz  Mode Sweep o Att 4008 SWT 15 @ VBW 1kH:  Mode Sweep
@ 1Pk Max @ 1Pk Max
| [FETEN] 6,41 df Limit Gheck
10.2750 kHz Line 2§-L
30 dBm——r; 25 140 dem Oce Bw 9.913169320 kHz a0 d
26 i mi[1] 7.24 dBm
lll 454.0075070 MHz i
10 dbm "
| I|
- dEm——j——02 2,160 dBm— )Il 0
-10 dBm : 221
W) 'L U
20 de
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i I \« 1 F J l
B W A o e ’ ey vy e e et B LR ' 1
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M1 |1 454007507 MHz -7.24 d@m | | 50 d [ TP P W [Ty L - F
Ti | 1 4540077243 MHz 5.66 dim | Occ Bw 9.91316932 kHz | ottt NS P RIS Y LG AT AT TSN B IT ) Y
T2| | 1 454,0176375 MHz | 7.61 dim | |
o1l M1l 1 10.275 kHz 6.41 B | |leF 4540125 Mz 691 pts Span 100.0 kHz
- e
r X T ' X N T L
4FSK, 12.5kHz
Spectrum | ? Spectrum
Ref Level 40.00 dim  Offset 30.30 0B & RBW 100 Mz Ref Level 40.00 dim  Offset 30.30 0B RBW 100 Mz
o Att 4008 SWT  SO0ms @ VBW 1kHz  Mode Sweep o Att 4008 SWT 1s @ VBW 1kH:  Mode Sweep
@ 1Pk Max @ 1Pk Max
D[] -2.11 dB Lirnit dheck
JEI 84660 kHz Line 2§-L
mp—— Oce B, 6.150506512 kHz and
5 ds SRS 0 Mi1[1] 1.91 dBm
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. "\ 20 dB
10 deém - 'IL. Jl‘" Hk
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40 dB L hlll'u -20 dem H \
S e pr— O T TS o, e [|-20 4 ,f L
CF 454.0125 MHz 691 pts Span 50.0 kiHz e | L
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| ! T l *
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o1l M1l 1 8,466 kHz -2.11 dB | |leF 4540125 Mz 691 pts Span 100.0 kHz
- e
FM, 25kHz
Spectrum 2 (%) = Spectrum 2 (%) v
Ref Level 40.00 dim  Offset 30.30 dB & RBW 300 Mz Ref Level 40.00 dim  Offset 30.30 dB & RBW 300 Mz
o Att 4008 SWT  112ms @ VBW 3kHz  Mode Sweep o Att 4008 SWT  139ms @ VBW 3kHz  Mode Sweep
@ 1Pk Max @ 1Pk Max
| [FETEN] -2.07 di Limit Gheck
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s D1 24.940 der Cia CITRN] 7.89 dBm
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o1l M1l 1 15.92 kHz -2.07 88 | |leF 4540125 Mz 691 pts Span 125.0 kHz
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4.4 Transmitter Unwanted Emissions (Conducted)

Serial Number: | CR22030037-RF-S3 Test Date: | 2022-05-10
Test Site: | RF Test Mode: | Transmitting
Tester: | Stu Song Test Result: | Pass
Environmental Conditions:
Temperature: Relative Humidity: ATM Pressure:
C) 25.9 %) 60 (kPa) 100.3
Test Equipment List and Details:
.. Serial Calibration Calibration Due

Manufacturer Description Model Number Date Date

R&S Spectrum FSV40 101943 2021-10-10 2022-10-09
Analyzer
YINSAIGE Coaxial Cable SS402 SJ0100002 Each time N/A
YINSAIGE Coaxial Cable SS402 SJ0100003 Each time N/A
RF
HP Communications 8920A 3438A05209 2021-07-22 2022-07-21
Test Set
HuiXunDa DC Block SMA-JK 18G DCB181108042 2022-01-21 2023-01-20
Weinschel Coaxial 53-20-34 LN751 2021-08-08 2022-08-07
Attenuators
Weinschel Power splitter 1515 RA915 Each time N/A

* Statement of Traceability: China Certification ICT Co., Ltd (Dongguan) attests that all calibrations have been
performed, traceable to National Primary Standards and International System of Units (SI).

Test Data:

Note: Test only was performed at high power level.
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FM, 12.5kHz:

Low Channel

Spectrum = pectrum 2 (0
Ref Lavel 40.00 dém Offset 30.30 d8 & RBW 100 kHz Ref Lavel 30.00 dém Offset 30.30 d8 & RBW 1 MH:
p= AL 208 SWT 20 ms & VBW 300 kHz  Mode Sweep o AL 208 SWT 20 ms & YBW 3 MHz Mode Sweep
@ 1Pk Max @ 1Pk Max
mMi[1] -40.,13 dBm) Maf1] -24.91 dbm|
BO0.0590 MH2 3.209900 CHx
30d 20
20 10
10 dam 0 dam
0 da -10 di:
=10 c8m 2
~pE-dBm—01 -20.0¢ W
-30 dim % -40 dim
-40 o -50 oir
-50 ¢ -60 ¢
Start 1.0 GHz Stop 5.0 GHz
e —
.
Middle Channel
Spectrum oy Spectrum 2 (X) -
Ref Lavel 40.00 dém Offset 30.30 d8 « RBW 100 kHz Ref Lavel 30.00 dém Offset 30.30 d8 & RBW 1 MHz
p= ALL 208 SWT 20 ms &« VBW 300 kHz Mode Sweep o ALL 20 cB  SWT 20 ms & VBW 3 MHz  Mode Sweep
@ 1Pk Max @ 1Pk Max
mi[1] 40,68 dim)| mi[1] 51 diBmy
2064190 MHx 2.376300 GHx
30 20
20 d8 10 d8
i i
0 e -10 g8
I
=30 g 40 &
=40 50 o8
=50 -60
5 Start 1.0 GHz Stop 5.0 GHz
X T
L L Measuring... L JL Measuring... e JZ
.
High Channel
Spectrum ey pectrum 2 -
Ref Lavel 40.00 dém Offset 30.30 d8 & RBW 100 kHz Ref Lavel 30.00 dém Offset 30.30 d8 & RBW 1 MH:
p= AL 208 SWT 20 ms & VBW 300 kHz  Mode Sweep o AL 208 SWT 20 ms & YBW 3 MHz Mode Sweep
@ 1Pk Max @ 1Pk Max
mMi[1] -31.40 dBm) Maf1] 23,86 dim|
960.0120 MHz 1.904100 GHz
30d 20
20 10
10 dam 0 dam
0 da -10 di:
=10 c8m 2 O
-esdem—o1 20000 8 W
-30 dim - -40 dim
gy -50 oir
-50 ¢ -60 ¢
20000 pts Stop 1.0 GHz Start 1.0 GHz 20000 pts Stop 5.0 GHz
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4FSK, 12.5kHz:

Low Channel

Spectrum = pectrum 2 (0
Ref Lovel 40.00 dém  Offset 30.30 d8 & RBW 100 kHz Ref Lovel 30.00 dém  Offset 30.30 d8 & RBW 1 MH:
po ALL 20 o SWT 20 ms & VBW 300 kHz  Mode Sweep po ALL 20 o SWT 20 ms & YBW 3 MHz Mode Sweep
@ 1Pk Max @ 1Pk Max
mi[1] -30.22 dBm) mi[1] -25.43 dBm)|
B00.0590 MH2 4. 766700 GHz
30d 20 d
20 10
10 dm 0 dam
0 da -10 g
=10 ggm G
R W
-40 dém
~50 ois
60 o

Start 1.0 GHz
S

Stop 5.0 GHz
.
Middle Channel
Spectrum oy Spectrum 2 (X) -
Ref Level 40.00 dém Offset 30.30 d8 & RBW 100 kHz Ref Level 30.00 dém Offset 30.30 d& & RBW 1 MH:
p= ALL 208 SWT 20 ms & VBW 300 kHz Mode Sweep p= ALL 208 SWT 20 ms & VBW 3 MHz  Mode Sweep
@ 1Pk Max @ 1Pk Max
mi[1] 40.17 dim)| mi[1] 5.11 dBmj
D06.4190 MHZ 5100 GHr
30 20
20 dey 10 déx
i i
0 de ~10 o
L
40 g
-50 a8
—

= Sto GHz
| Measuring... EHE [T

Start 1.0 GHz
——

Stop 5.0 GHz
HMeasuring... mﬁ wasss

High Channel

Spectrum m pectrum 2 [E]
Ref Lavel 40,00 cBm  Offset 30.30 d8 » RBW 100 kHz Ref Lavel 30,00 cm  Offset 30.30 8 & RBW 1 MH:
be At 2068 SWT 20 ms & VBW 300 kHz _ Mode Sweep be att 2068 SWT 20 ms & VBW 3 MHz  Mode Sweep
@ 1Pk Max @ 1Pk Max
mMi[1] -3 144 dBm Maf1] 34 dBm
960.0120 MH2 4.914300 GHx,
30d 20 d
20 10
10 da 0 dam
0 dBl -10 g
-10 g 2 11 :
~20-glem—{01 -20.000 darm
-30 dem — 40 dem
-40 iy -50 ds
50 df -60 cf
20000 pts Start 1.0 va 20000 pts Stop 5.0 GHz
J‘ Measuring... L J ] Measuring... 1340552 .«s&
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Additional Channel:
FM, 12.5kHz

pectrum 2 (0

Ref Lovel 40.00 dém  Offset 30.30 d8 & RBW 100 kHz Ref Lovel 30.00 dém  Offset 30.30 d8 & RBW 1 MH:
po ALL 20 o SWT 20 ms & VBW 300 kHz  Mode Sweep po ALL 20 o SWT 20 ms & YBW 3 MHz Mode Sweep
@ 1Pk Max @ 1Pk Max
mi[1] -30.85 dBm)| mi[1] 24.74 dBmi|
908.0200 MH2 4429900 CHx,
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20 10
10 dm 0 dam
0 da -10 g
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e | AR ST
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S een—re——EE A
=50 g 60 o
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e e —
L JL S i ET | L JL S i VAl

4FSK, 12.5kHz

(Specrur | SRR )  (E— e o) G

Ref Level 40.00 dém Offset 30.30 d8 & RBW 100 kHz Ref Level 30.00 dém Offset 30.30 d8 &« RBW 1 MHz
po ALL 20 B SWT 20 ms & VBW 300 kHz  Mode Sweep po ALL 20 B SWT 20 ms & VBW 3 MHz  Mode Sweep
@ 1Pk Max @ 1Pk Max
mi[1] 21.67 dim)| mi[1] 4,89 dBm)|
9080200 MHZ +.363700 GHz
30 20
20 de 10 de
10 d o da
0 dB, .10 é8

30 g8 40 8
40 g 50 ¢
50 8 60 c8

A0 A £ ] Sto) GHz Start 1.0 GHz Stop 5.0 GHz
—_— Al —_—
X JL | Measuring... rirre i, Measuring... mam g

FM, 25kHz

pectrum 2

[ﬂ

Ref Lovel 40.00 dém  Offset 30.30 d8 & RBW 100 kHz Ref Lovel 30.00 dém  Offset 30.30 d8 & RBW 1 MH:
po ALL 20 o SWT 20 ms & VBW 300 kHz  Mode Sweep po ALL 20 o SWT 20 ms & YBW 3 MHz Mode Sweep
@ 1Pk Max @ 1Pk Max
mi[1] -31.25 dBm)| mi[1] 25.31 dBmi|
908.0200 MH2 276100 GHz
30d 20 d
20 10
10 dm 0 dam
0 da -10 g
-10 gém -20 g8 =
01 -13.00 1
e MW
-30 gim 40 dim
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=50 g 60 o

Start 1.0 GHz
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4.5 Transient Frequency Behavior

Serial Number: | CR22030037-RF-S3 Test Date: | 2022-05-11
Test Site: | RF Test Mode: | Transmitting
Tester: | Stu Song Test Result: | Pass
Environmental Conditions:
Temperature: Relative Humidity: ATM Pressure:
(C) 26.2 (%) 62 (kPa) 100.1
Test Equipment List and Details:
. Serial Calibration Calibration Due
Manufacturer Description Model Number Date Date
R&S Signal Analyzer FSIQ26 831929/006 2021-07-22 2022-07-21
YINSAIGE Coaxial Cable SS402 SJ0100002 Each time N/A
YINSAIGE Coaxial Cable SS402 SJ0100003 Each time N/A
RF
HP Communications 8920A 3438A05209 2021-07-22 2022-07-21
Test Set
HuiXunDa DC Block SMA-JK 18G DCB181108042 2022-01-21 2023-01-20
Weinschel Coaxial 53-20-34 LN751 2021-08-08 2022-08-07
Attenuators
Weinschel Power splitter 1515 RA915 Each time N/A

* Statement of Traceability: China Certification ICT Co., Ltd (Dongguan) attests that all calibrations have been
performed, traceable to National Primary Standards and International System of Units (SI).

Test Data:

Note: Test only was performed at high power level.

Channel Spacing (kHz) Transient Period (ms) Transient Frequency Result
10(t) +12.5 kHz
12.5 25(tp) +6.25 kHz Pass
10(t3) +12.5 kHz

Note: During the time from the end of t2 to the beginning of t3, the frequency difference must not exceed
the limits specified in§90.213:
For 453.2125 MHz 12.5kHz mode, limit is: 453.2125 MHz* 2.5ppm = 1.13kHz
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Tune ON

Tune OFF

CF  453.2125 MHz Real Time OFF CF  453.2125 MHz Real Time OFF
Ref Lvi |—P>] DEMOD BW: 30 kHz AF-Signal Ref Lvi DEMOD BW: 30 kHz AF-Signal
50 dBm | o +12.5kHz M [Hz] 50 dBm FM [Hz]
13k A/ 131 ms
frset | 30 d8 Dffset
- pasa Y (R
10K 10K
7.8K +6SKH. 7.8k
| —
5.2 = 5.2
+1.13kHz +1.13kHz
2.6K 2.6K
por=t)
o
w OFF2
-2.6K -2.6K
-1.13kHz
-6.25kHz
-5.2K _5.2k -1.13KH:
. g .
7.8k -7.8K
~104 . -10K
-12.5kHz| -12.5kHz
N2 <4 A
_13u _13ud
START 0 s STOP 100 ms START 0 s STOP 100 ms
Date: 11.MAY.2022 18:19:41 Date: 11.MAY.2022 19:07:51
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Report No.: CR22030037-00C

4.6 Modulation Characteristic

Serial Number: | CR22030037-RF-S3 Test Date: | 2022-05-11
Test Site: | RF Test Mode: | Transmitting
Tester: | Stu Song Test Result: | Pass
Environmental Conditions:
Temperature: Relative Humidity: ATM Pressure:
(C) 26.2 %) (kPa) 100.1
Test Equipment List and Details:
.. Serial Calibration Calibration Due
Manufacturer Description Model Number Date Date
YINSAIGE Coaxial Cable SS402 SJ0100002 Each time N/A
YINSAIGE Coaxial Cable SS402 SJ0100003 Each time N/A
RF
HP Communications 8920A 3438A05209 2021-07-22 2022-07-21
Test Set
HuiXunDa DC Block SMA-JK 18G DCB181108042 2022-01-21 2023-01-20
Weinschel Coaxial 53-20-34 LN751 2021-08-08 2022-08-07
Attenuators

* Statement of Traceability: China Certification ICT Co., Ltd (Dongguan) attests that all calibrations have been
performed, traceable to National Primary Standards and International System of Units (SI).

Test Data:
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Audio Frequency Response — High Power

Channel Spacing: 12.5kHz FM, Carrier Frequency: 453.2125 MHz
Modulation Response
Frequency data AUDIO FREQUENCY RESPONSE
(Hz) (dB) 120
300 -11.42
o0 T el 70
600 -5.07 @ L
700 3.48 z 20 =
800 -2.14 = /
900 71,00 % 20
1000 0.00 /
1200 1.74 E <
80
1400 3.24 = //
1600 453 Z /
1800 5.64 & 130 ~
2000 6.46 %
2200 6.92 @ -180 /
2400 7.00 20 50 1000 200
2600 6.69 -
FREQUENCY (Hz)
2800 6.25 Audio froq e —
3000 5.31 b
Channel Spacing: 25kHz FM,Carrier Frequency: 454.0125 MHz
Modulation Response
Frequency data AUDIO FREQUENCY RESPONSE
(Hz) (dB) 120
300 -11.88
400 9.11 gy
70 =
500 -7.12 @
600 -5.23 T //
700 -3.60 Zz 20 ==
800 -2.19 E /
900 -1.03 E 30
1000 0.00 /
1200 1.63 E
=
1400 291 - W
1600 3.96 Z /
1800 4.92 & -130 ~
2000 5.81 3
2200 6.61 & 180 /
2400 7.34 250 500 1000 2000
2600 7.96
2800 8.71 FREQUENCY
3000 832 = Andio Brequency response —up imk —low Imkt
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Audio Frequency Low Pass Filter Response — High Power

Channel Spacing: 12.5kHz

FM
Carrier Frequency: 453.2125 MHz 80 AUDIO FREQUENCY RESPONSE
Audio Response — N
Frequency | Attenuation I{(;E;t 100 \\\
(kHz) (dB) @‘ 20 \\\
3.0 -4.5 0.0 z W0 N
35 -10.9 67 ||B N
< 50 SN
4.0 -16.8 -12.5 % 0 NN
5.0 -28.6 -22.2 - -l \\\
< -840 \\\
7.0 -43.2 -36.8 % ' N
-8
10.0 579 523 |8 19 100 1000
g FREQUENCY (kH) _
15.0 75.6 09 ||B e pp—
20.0 -88.9 -82.5
Channel Spacing: 25kHz
FM,
Carrier Frequency: 454.0125 MHz
Audio Response -
] Limit
Frequency | Attenuation (dB)
(kHz) (dB) 00 AUDIO FREQUENCY RESPONSE
3.0 -8.9 0 00
2.0 \ \\
35 -18.2 -4.0 e N
3.0 3
4.0 -25.6 75 |12 g ™
' N
5.0 -39.5 -13.3 E 500
[ ]
3.0
7.0 55.1 21 |28 0 N
10.0 715 -31.4 % 800 ™
-0
15.0 -80.1 -41.9 a b 0 0
20.0 -85.5 -50.0 FREQUENCY (kHz — —
I amnﬁm N _- m
30.0 -85.9 -50.0
50.0 -86.3 -50.0
70.0 -86.9 -50.0
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Modulation Limiting — High Power

Channel Spacing: 12.5kHz FM, Carrier Frequency: 453.2125 MHz
Instantaneous Steady-state
Audio Frequency (Hz) Deviation Deviation Deviation Deviation Limit
(@+20dB) (@-20dB) (@+20dB) (@-20dB) [kHz]
[kHz] [kHz] [kHz] [kHz]
300 2.284 0.064 2.263 0.043 2.5
400 2.212 0.077 2.186 0.057 2.5
500 2.268 0.094 2.243 0.069 2.5
600 2.199 0.107 2.169 0.087 2.5
700 2.221 0.122 2.206 0.099 2.5
800 2.237 0.135 2.159 0.113 2.5
900 2.138 0.155 2.086 0.146 2.5
1000 2.065 0.168 2.016 0.159 2.5
1200 2.312 0.204 2.297 0.186 2.5
1400 2.421 0.236 2.402 0.213 2.5
1600 2.277 0.263 2.243 0.216 2.5
1800 2.338 0.303 2.316 0.274 2.5
2000 2.324 0.328 2.303 0.301 2.5
2200 2.399 0.345 2.372 0.317 2.5
2400 2.219 0.354 2.197 0.334 2.5
2600 2.092 0.338 2.066 0.306 2.5
2800 1.793 0.326 1.744 0.2994 2.5
3000 1.496 0.265 1.453 0.243 2.5

Modulation Limiting

o=

DEVIATION (i3)
5

I i = —_ — —]
] —

.
L]

IR

00 8o =iy 1200 1900 1800 2100 2400 2700 3000

o0

Aundio Fregquency (=)

Instantaneowns Deviation (F-+204B) [kHz] — nstentenecus Deviation (& -204d8) [KHz]

Sieady-state Deviation (@--20dB) [kFz] Bteady-state Deviation (E-20dB) [kEz]

—T . iyryit
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Modulation Limiting — High Power

Channel Spacing: 25kHz FM,Carrier Frequency: 454.0125 MHz
Instantaneous Steady-state
Audio Frequency (Hz) Deviation Deviation Deviation Deviation Limit
(@+20dB) (@-20dB) (@+20dB) (@-20dB) [kHz]
[kHz] [kHz] [kHz] [kHz]
300 3.828 0.108 3.801 0.085 5
400 4214 0.135 4.187 0.106 5
500 3919 0.155 3.894 0.112 5
600 4.203 0.187 4.192 0.175 5
700 4.322 0.223 4.255 0.184 5
800 3913 0.256 3.759 0.203 5
900 4.255 0.296 4.183 0.241 5
1000 3.998 0.323 3.936 0.289 5
1200 4.421 0.385 4.386 0.342 5
1400 4.565 0.443 4.523 0.405 5
1600 3.758 0.497 3.726 0.469 5
1800 3.973 0.556 3.926 0.518 5
2000 3.875 0.615 3.816 0.582 5
2200 3.976 0.637 3.921 0.608 5
2400 3.934 0.726 3.896 0.689 5
2600 3.768 0.785 3.716 0.755 5
2800 3.829 0.857 3.764 0.831 5
3000 3.763 0.822 3.725 0.793 5
Modulation Limiting
8.0
2.0
4.0 Mw/ﬁ\‘:'/\ ﬂﬂ‘w e —
g 3.0
g 9
g 0 I E— —
@ Gﬁm ann Qe 1200 A0 A0 2108 2408 2700 3000
Audio Fregueney (Hz)
— [nstantaneons Deviation (F--204B) [KHz] — nstanianecns Deviation (E-204B) [KFHEZ]
Steady state Deviation (F-+2048) [kEz] Steady state Deviation (F 206B) [KHz]
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China Certification ICT Co., Ltd (Dongguan)

Report No.: CR22030037-00C

4.7 Transmitter Unwanted Emissions (Radiated)

CR22030037-RF-S2

Serial Number: | CR22030037-RF-S3 Test Date: | 2022-04-22~2022-05-04
CR22030037-RF-S1
Test Site: | 966-1,966-2 Test Mode: | Transmit
Tester: | Veyo Zhang, Adam Guo Test Result: | Pass
Environmental Conditions:
. . o ATM
Temperat;rce)' 23.5-23.9 Relative H“m‘d(‘f}’)' 65~69 Pressure: | 100.7~101.6
° (kPa)
Test Equipment List and Details:

. e Serial Calibration | Calibration

Manufacturer Description Model Number Date Due Date
Sunol Sciences Antenna JB6 A082520-5 2020-10-19 2023-10-18
R&S EMI Test Receiver ESR3 102724 2021-07-22 | 2022-07-21

TIMES .
MICROWAVE Coaxial Cable LMR-600-UltraFlex C-0470-02 2021-07-18 | 2022-07-17
TIMES Coaxial Cable LMR-600-UltraFle C-0780-01 2021-07-18 | 2022-07-17
MICROWAVE X1 s X el R R
Sonoma Amplifier 310N 186165 2021-07-18 | 2022-07-17
EMCO Adjustable Dipole 3121C 9109-756 N/A N/A
Antenna
MICRO-COAX Coaxial Cable UFAz;g(%‘OO(;OUO' 99G 1448 2021-07-25 | 2022-07-24
MICRO-COAX Coaxial Cable UFA2710°§3‘(1)6120°' 217423-008 2021-08-08 | 2022-08-07
MICRO-COAX Coaxial Cable UF A231(())6x3-0162362- 235780-001 2021-08-08 | 2022-08-07
Mini Pre-amplifier ZVA-183-S+ 5969001149 2021-11-10 | 2022-11-09
AH Double Ridge Guide SAS-571 1396 2021-10-18 | 2024-10-17
Horn Antenna

ETS-Lindgren Horn Antenna 3115 9912-5985 2020-10-13 2023-10-12
Agilent Signal Generator E8247C MY43321352 2022-04-25 2023-04-24
E-Microwave | Band Rejector Filter | OBF-ZP-400-520-NF OE0120256 2022-01-23 | 2023-01-22

* Statement of Traceability: China Certification ICT Co., Ltd (Dongguan) attests that all calibrations
have been performed, traceable to National Primary Standards and International System of Units (SI).

Test Data:
Note:

Test only performed with High power level. The device can be mounted in multiple orientations, test was
performed with X,Y, Z Axis according to C63.26 Figure 5, the worst orientation was photographed and it's
data was recorded.
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China Certification ICT Co., Ltd (Dongguan) Report No.: CR22030037-00C

30MHz - 5GHz:
Model: DR5610S-2, Part 90:
Substituted Method
Receiver Absolute .. .

Frequency | Polar Reading | Substituted | Antenna Cable Level Limit Margin

MHz) | @Y) | S Level Gain Loss | (aBm) | @Bm | (dB)
(dBm) (dBd/dBi) (dB)
FM, Frequency: 400.0125MHz-12.5 kHz
800.025 H 43.81 -58.47 0.00 0.57 -59.04 -20.00 39.04
800.025 v 38.93 -59.77 0.00 0.57 -60.34 -20.00 40.34
1200.04 H 37.35 -65.51 7.66 0.69 -58.54 -20.00 38.54
1200.04 v 37.85 -65.75 7.66 0.69 -58.78 -20.00 38.78
1600.05 H 39.28 -65.09 8.62 0.83 -57.30 -20.00 37.30
1600.05 v 39.41 -64.99 8.62 0.83 -57.20 -20.00 37.20
2000.06 H 36.69 -65.44 9.10 0.89 -57.23 -20.00 37.23
2000.06 v 36.51 -64.99 9.10 0.89 -56.78 -20.00 36.78
2400.08 H 35.84 -65.21 9.34 0.98 -56.85 -20.00 36.85
2400.08 v 36.64 -64.15 9.34 0.98 -55.79 -20.00 35.79
2800.09 H 36.71 -63.22 9.88 1.04 -54.38 -20.00 34.38
2800.09 v 36.23 -63.57 9.88 1.04 -54.73 -20.00 34.73
3200.10 H 37.08 -60.04 10.28 1.11 -50.87 -20.00 30.87
3200.10 v 38.32 -58.55 10.28 1.11 -49.38 -20.00 29.38
3600.11 H 34.89 -62.66 10.50 1.24 -53.40 -20.00 33.40
3600.11 v 34.75 -62.66 10.50 1.24 -53.40 -20.00 33.40
4FSK, Frequency: 400.0125MHz-12.5 kHz

800.025 H 42.54 -59.74 0.00 0.57 -60.31 -20.00 40.31
800.025 v 38.62 -60.08 0.00 0.57 -60.65 -20.00 40.65
1200.04 H 37.51 -65.35 7.66 0.69 -58.38 -20.00 38.38
1200.04 v 37.24 -66.36 7.66 0.69 -59.39 -20.00 39.39
1600.05 H 38.72 -65.65 8.62 0.83 -57.86 -20.00 37.86
1600.05 v 38.19 -66.21 8.62 0.83 -58.42 -20.00 38.42
2000.06 H 36.60 -65.53 9.10 0.89 -57.32 -20.00 37.32
2000.06 v 36.51 -64.99 9.10 0.89 -56.78 -20.00 36.78
2400.08 H 35.57 -65.48 9.34 0.98 -57.12 -20.00 37.12
2400.08 v 36.12 -64.67 9.34 0.98 -56.31 -20.00 36.31
2800.09 H 40.69 -59.24 9.88 1.04 -50.40 -20.00 30.40
2800.09 v 36.95 -62.85 9.88 1.04 -54.01 -20.00 34.01
3200.10 H 38.13 -58.99 10.28 1.11 -49.82 -20.00 29.82
3200.10 v 38.01 -58.86 10.28 1.11 -49.69 -20.00 29.69
3600.11 H 34.59 -62.96 10.50 1.24 -53.70 -20.00 33.70
3600.11 v 35.20 -62.21 10.50 1.24 -52.95 -20.00 32.95
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China Certification ICT Co., Ltd (Dongguan) Report No.: CR22030037-00C

Substituted Method
Receiver Absolute .. .
Frequency Polar Reading Substituted | Antenna Cable Level Limit Margin
(MHz) (H/V) (dBpV) Level Gain Loss (dBm) (dBm) (dB)
(dBm) (dBd/dBi) (dB)
FM, Frequency: 453.2125MHz-12.5 kHz
906.425 H 29.89 -69.21 0.00 0.55 -69.76 -20.00 49.76
906.425 v 30.61 -65.68 0.00 0.55 -66.23 -20.00 46.23
1359.64 H 38.31 -65.00 8.11 0.77 -57.66 -20.00 37.66
1359.64 v 38.91 -64.61 8.11 0.77 -57.27 -20.00 37.27
1812.85 H 36.69 -66.74 8.88 0.90 -58.76 -20.00 38.76
1812.85 v 37.74 -65.81 8.88 0.90 -57.83 -20.00 37.83
2266.06 H 36.85 -65.22 9.26 0.95 -56.91 -20.00 36.91
2266.06 v 36.51 -65.45 9.26 0.95 -57.14 -20.00 37.14
2719.28 H 36.75 -63.22 9.75 1.05 -54.52 -20.00 34.52
2719.28 v 37.77 -62.14 9.75 1.05 -53.44 -20.00 33.44
3172.49 H 37.84 -59.40 10.27 1.13 -50.26 -20.00 30.26
3172.49 A% 36.28 -60.75 10.27 1.13 -51.61 -20.00 31.61
3625.70 H 34.37 -63.12 10.53 1.22 -53.81 -20.00 33.81
3625.70 A% 34.94 -62.44 10.53 1.22 -53.13 -20.00 33.13
4FSK, Frequency:453.2125MHz-12.5 kHz

906.425 H 31.84 -67.26 0.00 0.55 -67.81 -20.00 47.81
906.425 v 31.86 -64.43 0.00 0.55 -64.98 -20.00 4498
1359.64 H 38.55 -64.76 8.11 0.77 -57.42 -20.00 37.42
1359.64 v 39.25 -64.27 8.11 0.77 -56.93 -20.00 36.93
1812.85 H 36.49 -66.94 8.88 0.90 -58.96 -20.00 38.96
1812.85 v 36.93 -66.62 8.88 0.90 -58.64 -20.00 38.64
2266.06 H 36.03 -66.04 9.26 0.95 -57.73 -20.00 37.73
2266.06 v 36.72 -65.24 9.26 0.95 -56.93 -20.00 36.93
2719.28 H 37.93 -62.04 9.75 1.05 -53.34 -20.00 33.34
2719.28 v 37.33 -62.58 9.75 1.05 -53.88 -20.00 33.88
3172.49 H 38.24 -59.00 10.27 1.13 -49.86 -20.00 29.86
3172.49 v 36.63 -60.40 10.27 1.13 -51.26 -20.00 31.26
3625.70 H 35.09 -62.40 10.53 1.22 -53.09 -20.00 33.09
3625.70 v 34.90 -62.48 10.53 1.22 -53.17 -20.00 33.17
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Substituted Method
Receiver Absolute .. .
Frequency Polar Reading Substituted | Antenna Cable Level Limit Margin
(MHz) (H/V) (dBpV) Level Gain Loss (dBm) (dBm) (dB)
(dBm) (dBd/dBi) (dB)
FM, Frequency: 479.9875MHz-12.5 kHz
959.975 H 30.89 -66.55 0.00 0.61 -67.16 -20.00 47.16
959.975 v 29.29 -65.80 0.00 0.61 -66.41 -20.00 46.41
1439.96 H 38.93 -64.67 8.33 0.74 -57.08 -20.00 37.08
1439.96 v 38.87 -64.80 8.33 0.74 -57.21 -20.00 37.21
1919.95 H 35.43 -67.37 9.00 0.86 -59.23 -20.00 39.23
1919.95 v 36.02 -66.38 9.00 0.86 -58.24 -20.00 38.24
2399.94 H 38.58 -62.47 9.34 0.98 -54.11 -20.00 34.11
2399.94 v 38.08 -62.71 9.34 0.98 -54.35 -20.00 34.35
2879.93 H 38.21 -61.36 10.01 1.07 -52.42 -20.00 32.42
2879.93 A% 37.97 -61.65 10.01 1.07 -52.71 -20.00 32.71
3359.91 H 38.64 -58.67 10.34 1.17 -49.50 -20.00 29.50
3359.91 A% 40.30 -56.90 10.34 1.17 -47.73 -20.00 27.73
3839.90 H 34.60 -61.34 10.74 1.28 -51.88 -20.00 31.88
3839.90 A% 34.00 -61.83 10.74 1.28 -52.37 -20.00 32.37
4FSK, Frequency:479.9875MHz-12.5 kHz

959.975 H 29.14 -68.30 0.00 0.61 -68.91 -20.00 48.91
959.975 v 37.80 -57.29 0.00 0.61 -57.90 -20.00 37.90
1439.96 H 38.88 -64.72 8.33 0.74 -57.13 -20.00 37.13
1439.96 v 38.98 -64.69 8.33 0.74 -57.10 -20.00 37.10
1919.95 H 35.05 -67.75 9.00 0.86 -59.61 -20.00 39.61
1919.95 v 35.97 -66.43 9.00 0.86 -58.29 -20.00 38.29
2399.94 H 37.94 -63.11 9.34 0.98 -54.75 -20.00 34.75
2399.94 v 37.65 -63.14 9.34 0.98 -54.78 -20.00 34.78
2879.93 H 37.74 -61.83 10.01 1.07 -52.89 -20.00 32.89
2879.93 v 38.36 -61.26 10.01 1.07 -52.32 -20.00 32.32
3359.91 H 38.97 -58.34 10.34 1.17 -49.17 -20.00 29.17
3359.91 v 40.34 -56.86 10.34 1.17 -47.69 -20.00 27.69
3839.90 H 34.94 -61.00 10.74 1.28 -51.54 -20.00 31.54
3839.90 v 34.44 -61.39 10.74 1.28 -51.93 -20.00 31.93
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China Certification ICT Co., Ltd (Dongguan) Report No.: CR22030037-00C

PART 22:
Substituted Method
Receiver Absolute .. .
Frequency Polar Reading Substituted | Antenna Cable Level Limit Margin
(MHz) (H/V) (dBpV) Level Gain Loss (dBm) (dBm) (dB)
(dBm) (dBd/dBi) (dB)
FM, Frequency: 454.0125MHz-12.5 kHz
908.025 H 29.90 -69.13 0.00 0.54 -69.67 -13.00 56.67
908.025 \% 30.62 -65.61 0.00 0.54 -66.15 -13.00 53.15
1362.04 H 38.83 -64.51 8.11 0.77 -57.17 -13.00 44.17
1362.04 v 39.25 -64.29 8.11 0.77 -56.95 -13.00 43.95
1816.05 H 35.42 -67.99 8.88 0.90 -60.01 -13.00 47.01
1816.05 \% 36.56 -66.96 8.88 0.90 -58.98 -13.00 45.98
2270.06 H 37.17 -64.88 9.26 0.95 -56.57 -13.00 43.57
2270.06 \% 36.69 -65.24 9.26 0.95 -56.93 -13.00 43.93
2724.08 H 36.98 -62.99 9.76 1.05 -54.28 -13.00 41.28
2724.08 v 39.39 -60.52 9.76 1.05 -51.81 -13.00 38.81
3178.09 H 41.17 -56.05 10.27 1.12 -46.90 -13.00 33.90
3178.09 \% 39.09 -57.91 10.27 1.12 -48.76 -13.00 35.76
3632.10 H 35.86 -61.62 10.53 1.22 -52.31 -13.00 39.31
3632.10 A% 34.70 -62.68 10.53 1.22 -53.37 -13.00 40.37
FM, Frequency: 454.0125MHz-25 kHz

908.025 H 30.38 -68.65 0.00 0.54 -69.19 -13.00 56.19
908.025 v 31.10 -65.13 0.00 0.54 -65.67 -13.00 52.67
1362.04 H 37.80 -65.54 8.11 0.77 -58.20 -13.00 45.20
1362.04 v 38.27 -65.27 8.11 0.77 -57.93 -13.00 44.93
1816.05 H 35.76 -67.65 8.88 0.90 -59.67 -13.00 46.67
1816.05 v 36.77 -66.75 8.88 0.90 -58.77 -13.00 45.77
2270.06 H 37.23 -64.82 9.26 0.95 -56.51 -13.00 43.51
2270.06 v 37.40 -64.53 9.26 0.95 -56.22 -13.00 43.22
2724.08 H 39.32 -60.65 9.76 1.05 -51.94 -13.00 38.94
2724.08 v 39.04 -60.87 9.76 1.05 -52.16 -13.00 39.16
3178.09 H 41.59 -55.63 10.27 1.12 -46.48 -13.00 33.48
3178.09 v 39.69 -57.31 10.27 1.12 -48.16 -13.00 35.16
3632.10 H 35.37 -62.11 10.53 1.22 -52.80 -13.00 39.80
3632.10 v 34.05 -63.33 10.53 1.22 -54.02 -13.00 41.02
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Substituted Method
Receiver Absolute .. .
Frequency Polar Reading Substituted | Antenna Cable Level Limit Margin
(MHz) (H/V) (dBpV) Level Gain Loss (dBm) (dBm) (dB)
(dBm) (dBd/dBi) (dB)
4FSK, Frequency: 454.0125MHz-12.5 kHz

908.025 H 30.17 -68.86 0.00 0.54 -69.40 -13.00 56.40
908.025 v 28.49 -67.74 0.00 0.54 -68.28 -13.00 55.28
1362.04 H 38.32 -65.02 8.11 0.77 -57.68 -13.00 44.68
1362.04 v 38.64 -64.90 8.11 0.77 -57.56 -13.00 44.56
1816.05 H 35.21 -68.20 8.88 0.90 -60.22 -13.00 47.22
1816.05 v 36.50 -67.02 8.88 0.90 -59.04 -13.00 46.04
2270.06 H 37.31 -64.74 9.26 0.95 -56.43 -13.00 43.43
2270.06 \% 35.98 -65.95 9.26 0.95 -57.64 -13.00 44.64
2724.08 H 38.53 -61.44 9.76 1.05 -52.73 -13.00 39.73
2724.08 v 38.53 -61.38 9.76 1.05 -52.67 -13.00 39.67
3178.09 H 41.26 -55.96 10.27 1.12 -46.81 -13.00 33.81
3178.09 A% 38.96 -58.04 10.27 1.12 -48.89 -13.00 35.89
3632.10 H 35.75 -61.73 10.53 1.22 -52.42 -13.00 39.42
3632.10 A% 34.15 -63.23 10.53 1.22 -53.92 -13.00 40.92
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Model: DR5810S-2

PART 90:
Substituted Method
Receiver Absolute .. .
Frequency | Polar Reading | Substituted | Antenna Cable Level Limit Margin
MHz) | @Y) | S Level Gain Loss @Bmy | @Bm | (dB)
(dBm) (dBd/dBi) (dB)
FM, Frequency: 400.0125MHz-12.5 kHz
800.025 H 46.55 -55.73 0.00 0.57 -56.30 -20.00 36.30
800.025 v 40.02 -58.68 0.00 0.57 -59.25 -20.00 39.25
1200.04 H 38.00 -64.86 7.66 0.69 -57.89 -20.00 37.89
1200.04 v 37.16 -66.44 7.66 0.69 -59.47 -20.00 39.47
1600.05 H 36.40 -67.97 8.62 0.83 -60.18 -20.00 40.18
1600.05 v 36.67 -67.73 8.62 0.83 -59.94 -20.00 39.94
2000.06 H 36.11 -66.02 9.10 0.89 -57.81 -20.00 37.81
2000.06 v 36.38 -65.12 9.10 0.89 -56.91 -20.00 36.91
2400.08 H 35.61 -65.44 9.34 0.98 -57.08 -20.00 37.08
2400.08 v 35.49 -65.30 9.34 0.98 -56.94 -20.00 36.94
2800.09 H 37.12 -62.81 9.88 1.04 -53.97 -20.00 33.97
2800.09 v 36.15 -63.65 9.88 1.04 -54.81 -20.00 34.81
3200.10 H 36.54 -60.58 10.28 1.11 -51.41 -20.00 31.41
3200.10 v 35.75 -61.12 10.28 1.11 -51.95 -20.00 31.95
4FSK, Frequency: 400.0125MHz-12.5 kHz

800.025 H 46.42 -55.86 0.00 0.57 -56.43 -20.00 36.43
800.025 v 40.59 -58.11 0.00 0.57 -58.68 -20.00 38.68
1200.04 H 37.27 -65.59 7.66 0.69 -58.62 -20.00 38.62
1200.04 v 38.27 -65.33 7.66 0.69 -58.36 -20.00 38.36
1600.05 H 36.68 -67.69 8.62 0.83 -59.90 -20.00 39.90
1600.05 v 37.48 -66.92 8.62 0.83 -59.13 -20.00 39.13
2000.06 H 36.89 -65.24 9.10 0.89 -57.03 -20.00 37.03
2000.06 v 36.50 -65.00 9.10 0.89 -56.79 -20.00 36.79
2400.08 H 34.97 -66.08 9.34 0.98 -57.72 -20.00 37.72
2400.08 v 35.35 -65.44 9.34 0.98 -57.08 -20.00 37.08
2800.09 H 36.88 -63.05 9.88 1.04 -54.21 -20.00 34.21
2800.09 v 37.22 -62.58 9.88 1.04 -53.74 -20.00 33.74
3200.10 H 36.38 -60.74 10.28 1.11 -51.57 -20.00 31.57
3200.10 v 34.90 -61.97 10.28 1.11 -52.80 -20.00 32.80
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Substituted Method
Receiver Absolute .. .
Frequency Polar Reading Substituted | Antenna Cable Level Limit Margin
(MHz) (H/V) (dBpV) Level Gain Loss (dBm) (dBm) (dB)
(dBm) (dBd/dBi) (dB)
FM, Frequency: 453.2125MHz-12.5 kHz
906.425 H 35.56 -63.54 0.00 0.55 -64.09 -20.00 44.09
906.425 v 33.55 -62.74 0.00 0.55 -63.29 -20.00 43.29
1359.64 H 36.81 -66.50 8.11 0.77 -59.16 -20.00 39.16
1359.64 v 37.30 -66.22 8.11 0.77 -58.88 -20.00 38.88
1812.85 H 35.14 -68.29 8.88 0.90 -60.31 -20.00 40.31
1812.85 v 35.43 -68.12 8.88 0.90 -60.14 -20.00 40.14
2266.06 H 38.59 -63.48 9.26 0.95 -55.17 -20.00 35.17
2266.06 v 35.65 -66.31 9.26 0.95 -58.00 -20.00 38.00
2719.28 H 36.08 -63.89 9.75 1.05 -55.19 -20.00 35.19
2719.28 v 39.01 -60.90 9.75 1.05 -52.20 -20.00 32.20
3172.49 H 35.55 -61.69 10.27 1.13 -52.55 -20.00 32.55
3172.49 A% 36.18 -60.85 10.27 1.13 -51.71 -20.00 31.71
3625.70 H 35.82 -61.67 10.53 1.22 -52.36 -20.00 32.36
3625.70 A% 34.65 -62.73 10.53 1.22 -53.42 -20.00 33.42
4FSK, Frequency:453.2125MHz-12.5 kHz

906.425 H 34.61 -64.49 0.00 0.55 -65.04 -20.00 45.04
906.425 v 33.48 -62.81 0.00 0.55 -63.36 -20.00 43.36
1359.64 H 38.44 -64.87 8.11 0.77 -57.53 -20.00 37.53
1359.64 v 38.18 -65.34 8.11 0.77 -58.00 -20.00 38.00
1812.85 H 36.65 -66.78 8.88 0.90 -58.80 -20.00 38.80
1812.85 v 36.10 -67.45 8.88 0.90 -59.47 -20.00 39.47
2266.06 H 36.05 -66.02 9.26 0.95 -57.71 -20.00 37.71
2266.06 v 36.09 -65.87 9.26 0.95 -57.56 -20.00 37.56
2719.28 H 35.50 -64.47 9.75 1.05 -55.77 -20.00 35.77
2719.28 v 38.20 -61.71 9.75 1.05 -53.01 -20.00 33.01
3172.49 H 36.50 -60.74 10.27 1.13 -51.60 -20.00 31.60
3172.49 v 35.76 -61.27 10.27 1.13 -52.13 -20.00 32.13
3625.70 H 35.48 -62.01 10.53 1.22 -52.70 -20.00 32.70
3625.70 v 34.73 -62.65 10.53 1.22 -53.34 -20.00 33.34
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Substituted Method
Receiver Absolute .. .
Frequency Polar Reading Substituted | Antenna Cable Level Limit Margin
(MHz) (H/V) (dBpV) Level Gain Loss (dBm) (dBm) (dB)
(dBm) (dBd/dBi) (dB)
FM, Frequency: 479.9875MHz-12.5 kHz
959.975 H 34.08 -63.34 0.00 0.61 -63.95 -20.00 43.95
959.975 v 40.36 -54.71 0.00 0.61 -55.32 -20.00 35.32
1409.96 H 38.00 -65.68 8.25 0.72 -58.15 -20.00 38.15
1409.96 v 38.14 -65.59 8.25 0.72 -58.06 -20.00 38.06
1879.95 H 36.89 -66.19 8.96 0.88 -58.11 -20.00 38.11
1879.95 v 35.93 -66.91 8.96 0.88 -58.83 -20.00 38.83
2349.94 H 35.73 -65.76 9.31 0.97 -57.42 -20.00 37.42
2349.94 v 36.15 -65.10 9.31 0.97 -56.76 -20.00 36.76
2819.93 H 35.14 -64.70 9.91 1.05 -55.84 -20.00 35.84
2819.93 v 37.86 -61.89 9.91 1.05 -53.03 -20.00 33.03
3289.91 H 36.80 -59.92 10.32 1.15 -50.75 -20.00 30.75
3289.91 A% 35.56 -60.91 10.32 1.15 -51.74 -20.00 31.74
3759.90 H 35.74 -60.67 10.66 1.24 -51.25 -20.00 31.25
3759.90 A% 34.25 -62.04 10.66 1.24 -52.62 -20.00 32.62
4FSK, Frequency:479.9875MHz-12.5 kHz

959.975 H 33.70 -63.72 0.00 0.61 -64.33 -20.00 4433
959.975 v 40.40 -54.67 0.00 0.61 -55.28 -20.00 35.28
1409.96 H 36.43 -67.25 8.25 0.72 -59.72 -20.00 39.72
1409.96 v 35.64 -68.09 8.25 0.72 -60.56 -20.00 40.56
1879.95 H 35.86 -67.22 8.96 0.88 -59.14 -20.00 39.14
1879.95 v 36.25 -66.59 8.96 0.88 -58.51 -20.00 38.51
2349.94 H 34.47 -67.02 9.31 0.97 -58.68 -20.00 38.68
2349.94 v 35.36 -65.89 9.31 0.97 -57.55 -20.00 37.55
2819.93 H 36.44 -63.40 9.91 1.05 -54.54 -20.00 34.54
2819.93 v 35.29 -64.47 9.91 1.05 -55.61 -20.00 35.61
3289.91 H 35.38 -61.34 10.32 1.15 -52.17 -20.00 32.17
3289.91 v 36.87 -59.60 10.32 1.15 -50.43 -20.00 30.43
3759.90 H 34.60 -61.81 10.66 1.24 -52.39 -20.00 32.39
3759.90 v 34.55 -61.74 10.66 1.24 -52.32 -20.00 32.32
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PART 22:
Substituted Method
Receiver Absolute .. .
Frequency Polar Reading Substituted | Antenna Cable Level Limit Margin
(MHz) (H/V) (dBpV) Level Gain Loss (dBm) (dBm) (dB)
(dBm) (dBd/dBi) (dB)
FM, Frequency: 454.0125MHz-12.5 kHz
908.025 H 34.99 -64.04 0.00 0.54 -64.58 -13.00 51.58
908.025 \% 34.61 -61.62 0.00 0.54 -62.16 -13.00 49.16
1362.04 H 37.88 -65.46 8.11 0.77 -58.12 -13.00 45.12
1362.04 v 38.09 -65.45 8.11 0.77 -58.11 -13.00 45.11
1816.05 H 36.55 -66.86 8.88 0.90 -58.88 -13.00 45.88
1816.05 \% 36.63 -66.89 8.88 0.90 -58.91 -13.00 45.91
2270.06 H 36.97 -65.08 9.26 0.95 -56.77 -13.00 43.77
2270.06 \% 35.35 -66.58 9.26 0.95 -58.27 -13.00 45.27
2724.08 H 36.89 -63.08 9.76 1.05 -54.37 -13.00 41.37
2724.08 v 38.61 -61.30 9.76 1.05 -52.59 -13.00 39.59
3178.09 H 36.50 -60.72 10.27 1.12 -51.57 -13.00 38.57
3178.09 A% 38.28 -58.72 10.27 1.12 -49.57 -13.00 36.57
3632.10 H 35.06 -62.42 10.53 1.22 -53.11 -13.00 40.11
3632.10 A% 34.63 -62.75 10.53 1.22 -53.44 -13.00 40.44
FM, Frequency: 454.0125MHz-25 kHz

908.025 H 34.98 -64.05 0.00 0.54 -64.59 -13.00 51.59
908.025 v 33.93 -62.30 0.00 0.54 -62.84 -13.00 49.84
1362.04 H 36.80 -66.54 8.11 0.77 -59.20 -13.00 46.20
1362.04 v 36.16 -67.38 8.11 0.77 -60.04 -13.00 47.04
1816.05 H 35.79 -67.62 8.88 0.90 -59.64 -13.00 46.64
1816.05 v 35.13 -68.39 8.88 0.90 -60.41 -13.00 47.41
2270.06 H 34.90 -67.15 9.26 0.95 -58.84 -13.00 45.84
2270.06 v 35.19 -66.74 9.26 0.95 -58.43 -13.00 45.43
2724.08 H 36.91 -63.06 9.76 1.05 -54.35 -13.00 41.35
2724.08 v 36.81 -63.10 9.76 1.05 -54.39 -13.00 41.39
3178.09 H 35.39 -61.83 10.27 1.12 -52.68 -13.00 39.68
3178.09 v 34.43 -62.57 10.27 1.12 -53.42 -13.00 40.42
3632.10 H 35.07 -62.41 10.53 1.22 -53.10 -13.00 40.10
3632.10 v 35.19 -62.19 10.53 1.22 -52.88 -13.00 39.88
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Substituted Method
Receiver Absolute .. .
Frequency Polar Reading Substituted | Antenna Cable Level Limit Margin
(MHz) (H/V) (dBpV) Level Gain Loss (dBm) (dBm) (dB)
(dBm) (dBd/dBi) (dB)
4FSK, Frequency: 454.0125MHz-12.5 kHz

908.025 H 35.33 -63.70 0.00 0.54 -64.24 -13.00 51.24
908.025 \% 33.50 -62.73 0.00 0.54 -63.27 -13.00 50.27
1362.04 H 36.78 -66.56 8.11 0.77 -59.22 -13.00 46.22
1362.04 \% 35.84 -67.70 8.11 0.77 -60.36 -13.00 47.36
1816.05 H 35.90 -67.51 8.88 0.90 -59.53 -13.00 46.53
1816.05 \% 35.32 -68.20 8.88 0.90 -60.22 -13.00 47.22
2270.06 H 34.89 -67.16 9.26 0.95 -58.85 -13.00 45.85
2270.06 \% 35.64 -66.29 9.26 0.95 -57.98 -13.00 4498
2724.08 H 37.35 -62.62 9.76 1.05 -53.91 -13.00 40.91
2724.08 \% 36.78 -63.13 9.76 1.05 -54.42 -13.00 41.42
3178.09 H 35.88 -61.34 10.27 1.12 -52.19 -13.00 39.19
3178.09 A% 34.61 -62.39 10.27 1.12 -53.24 -13.00 40.24
3632.10 H 35.28 -62.20 10.53 1.22 -52.89 -13.00 39.89
3632.10 A% 35.42 -61.96 10.53 1.22 -52.65 -13.00 39.65
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Model: DR5510S-2

PART 90:
Substituted Method
Receiver Absolute .. .
Frequency Polar Reading Substituted | Antenna Cable Level Limit Margin
(MHz) (H/V) (dBpV) Level Gain Loss (dBm) (dBm) (dB)
(dBm) (dBd/dBi) (dB)
FM, Frequency: 400.0125MHz-12.5 kHz
800.025 H 33.92 -68.36 0.00 0.57 -68.93 -20.00 48.93
800.025 v 28.12 -70.58 0.00 0.57 -71.15 -20.00 51.15
1200.04 H 38.28 -64.58 7.66 0.69 -57.61 -20.00 37.61
1200.04 v 36.66 -66.94 7.66 0.69 -59.97 -20.00 39.97
1600.05 H 36.51 -67.86 8.62 0.83 -60.07 -20.00 40.07
1600.05 v 36.00 -68.40 8.62 0.83 -60.61 -20.00 40.61
2000.06 H 37.14 -64.99 9.10 0.89 -56.78 -20.00 36.78
2000.06 v 36.15 -65.35 9.10 0.89 -57.14 -20.00 37.14
2400.08 H 35.54 -65.51 9.34 0.98 -57.15 -20.00 37.15
2400.08 v 35.64 -65.15 9.34 0.98 -56.79 -20.00 36.79
2800.09 H 36.70 -63.23 9.88 1.04 -54.39 -20.00 34.39
2800.09 v 36.35 -63.45 9.88 1.04 -54.61 -20.00 34.61
3200.10 H 36.04 -61.08 10.28 1.11 -51.91 -20.00 31.91
3200.10 v 36.38 -60.49 10.28 1.11 -51.32 -20.00 31.32
4FSK, Frequency: 400.0125MHz-12.5 kHz

800.025 H 35.43 -66.85 0.00 0.57 -67.42 -20.00 47.42
800.025 v 28.98 -69.72 0.00 0.57 -70.29 -20.00 50.29
1200.04 H 36.55 -66.31 7.66 0.69 -59.34 -20.00 39.34
1200.04 v 35.80 -67.80 7.66 0.69 -60.83 -20.00 40.83
1600.05 H 35.60 -68.77 8.62 0.83 -60.98 -20.00 40.98
1600.05 v 35.89 -68.51 8.62 0.83 -60.72 -20.00 40.72
2000.06 H 35.57 -66.56 9.10 0.89 -58.35 -20.00 38.35
2000.06 v 35.42 -66.08 9.10 0.89 -57.87 -20.00 37.87
2400.08 H 35.91 -65.14 9.34 0.98 -56.78 -20.00 36.78
2400.08 v 36.04 -64.75 9.34 0.98 -56.39 -20.00 36.39
2800.09 H 35.94 -63.99 9.88 1.04 -55.15 -20.00 35.15
2800.09 v 35.29 -64.51 9.88 1.04 -55.67 -20.00 35.67
3200.10 H 35.09 -62.03 10.28 1.11 -52.86 -20.00 32.86
3200.10 v 35.30 -61.57 10.28 1.11 -52.40 -20.00 32.40

Page 63 of 67




China Certification ICT Co., Ltd (Dongguan) Report No.: CR22030037-00C

Substituted Method
Receiver Absolute .. .
Frequency Polar Reading Substituted | Antenna Cable Level Limit Margin
(MHz) (H/V) (dBpV) Level Gain Loss (dBm) (dBm) (dB)
(dBm) (dBd/dBi) (dB)
FM, Frequency: 453.2125MHz-12.5 kHz
906.425 H 28.82 -70.28 0.00 0.55 -70.83 -20.00 50.83
906.425 v 31.96 -64.33 0.00 0.55 -64.88 -20.00 44.88
1359.64 H 36.91 -66.40 8.11 0.77 -59.06 -20.00 39.06
1359.64 v 36.55 -66.97 8.11 0.77 -59.63 -20.00 39.63
1812.85 H 37.34 -66.09 8.88 0.90 -58.11 -20.00 38.11
1812.85 v 37.26 -66.29 8.88 0.90 -58.31 -20.00 38.31
2266.06 H 37.70 -64.37 9.26 0.95 -56.06 -20.00 36.06
2266.06 v 37.06 -64.90 9.26 0.95 -56.59 -20.00 36.59
2719.28 H 36.25 -63.72 9.75 1.05 -55.02 -20.00 35.02
2719.28 v 36.13 -63.78 9.75 1.05 -55.08 -20.00 35.08
3172.49 H 35.25 -61.99 10.27 1.13 -52.85 -20.00 32.85
3172.49 A% 35.16 -61.87 10.27 1.13 -52.73 -20.00 32.73
3625.70 H 34.57 -62.92 10.53 1.22 -53.61 -20.00 33.61
3625.70 A% 33.98 -63.40 10.53 1.22 -54.09 -20.00 34.09
4FSK, Frequency:453.0125MHz-12.5 kHz

906.425 H 29.36 -69.74 0.00 0.55 -70.29 -20.00 50.29
906.425 v 32.41 -63.88 0.00 0.55 -64.43 -20.00 44.43
1359.64 H 36.61 -66.70 8.11 0.77 -59.36 -20.00 39.36
1359.64 v 36.79 -66.73 8.11 0.77 -59.39 -20.00 39.39
1812.85 H 35.82 -67.61 8.88 0.90 -59.63 -20.00 39.63
1812.85 v 3591 -67.64 8.88 0.90 -59.66 -20.00 39.66
2266.06 H 35.43 -66.64 9.26 0.95 -58.33 -20.00 38.33
2266.06 v 35.24 -66.72 9.26 0.95 -58.41 -20.00 38.41
2719.28 H 35.51 -64.46 9.75 1.05 -55.76 -20.00 35.76
2719.28 v 35.88 -64.03 9.75 1.05 -55.33 -20.00 35.33
3172.49 H 35.19 -62.05 10.27 1.13 -52.91 -20.00 3291
3172.49 v 35.43 -61.60 10.27 1.13 -52.46 -20.00 32.46
3625.70 H 35.25 -62.24 10.53 1.22 -52.93 -20.00 32.93
3625.70 v 35.22 -62.16 10.53 1.22 -52.85 -20.00 32.85
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Substituted Method
Receiver Absolute .. .
Frequency Polar Reading Substituted | Antenna Cable Level Limit Margin
(MHz) (H/V) (dBpV) Level Gain Loss (dBm) (dBm) (dB)
(dBm) (dBd/dBi) (dB)
FM, Frequency: 479.9875MHz-12.5 kHz
959.975 H 30.89 -66.55 0.00 0.61 -67.16 -20.00 47.16
959.975 v 29.29 -65.80 0.00 0.61 -66.41 -20.00 46.41
1439.96 H 35.33 -68.27 8.33 0.74 -60.68 -20.00 40.68
1439.96 v 37.16 -66.51 8.33 0.74 -58.92 -20.00 38.92
1919.95 H 35.05 -67.75 9.00 0.86 -59.61 -20.00 39.61
1919.95 v 35.42 -66.98 9.00 0.86 -58.84 -20.00 38.84
2399.94 H 35.53 -65.52 9.34 0.98 -57.16 -20.00 37.16
2399.94 v 37.27 -63.52 9.34 0.98 -55.16 -20.00 35.16
2879.93 H 36.47 -63.10 10.01 1.07 -54.16 -20.00 34.16
2879.93 A% 38.85 -60.77 10.01 1.07 -51.83 -20.00 31.83
3359.91 H 34.84 -62.47 10.34 1.17 -53.30 -20.00 33.30
3359.91 A% 41.83 -55.37 10.34 1.17 -46.20 -20.00 26.20
3839.90 H 34.80 -61.14 10.74 1.28 -51.68 -20.00 31.68
3839.90 A% 36.54 -59.29 10.74 1.28 -49.83 -20.00 29.83
4FSK, Frequency:479.9875MHz-12.5 kHz

959.975 H 29.04 -68.40 0.00 0.61 -69.01 -20.00 49.01
959.975 v 36.99 -58.10 0.00 0.61 -58.71 -20.00 38.71
1439.96 H 36.42 -67.18 8.33 0.74 -59.59 -20.00 39.59
1439.96 v 36.26 -67.41 8.33 0.74 -59.82 -20.00 39.82
1919.95 H 35.44 -67.36 9.00 0.86 -59.22 -20.00 39.22
1919.95 v 34.87 -67.53 9.00 0.86 -59.39 -20.00 39.39
2399.94 H 35.64 -65.41 9.34 0.98 -57.05 -20.00 37.05
2399.94 v 36.63 -64.16 9.34 0.98 -55.80 -20.00 35.80
2879.93 H 37.08 -62.49 10.01 1.07 -53.55 -20.00 33.55
2879.93 v 35.89 -63.73 10.01 1.07 -54.79 -20.00 34.79
3359.91 H 35.88 -61.43 10.34 1.17 -52.26 -20.00 32.26
3359.91 v 36.89 -60.31 10.34 1.17 -51.14 -20.00 31.14
3839.90 H 34.62 -61.32 10.74 1.28 -51.86 -20.00 31.86
3839.90 v 34.34 -61.49 10.74 1.28 -52.03 -20.00 32.03
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PART 22:
Substituted Method
Receiver Absolute .. .
Frequency Polar Reading Substituted | Antenna Cable Level Limit Margin
(MHz) (H/V) (dBpV) Level Gain Loss (dBm) (dBm) (dB)
(dBm) (dBd/dBi) (dB)
FM, Frequency: 454.0125MHz-12.5 kHz
908.025 H 31.47 -67.56 0.00 0.54 -68.10 -13.00 55.10
908.025 \% 33.29 -62.94 0.00 0.54 -63.48 -13.00 50.48
1362.04 H 36.65 -66.69 8.11 0.77 -59.35 -13.00 46.35
1362.04 v 36.54 -67.00 8.11 0.77 -59.66 -13.00 46.66
1816.05 H 35.67 -67.74 8.88 0.90 -59.76 -13.00 46.76
1816.05 \% 36.23 -67.29 8.88 0.90 -59.31 -13.00 46.31
2270.06 H 35.57 -66.48 9.26 0.95 -58.17 -13.00 45.17
2270.06 \% 35.68 -66.25 9.26 0.95 -57.94 -13.00 44.94
2724.08 H 34.77 -65.20 9.76 1.05 -56.49 -13.00 43.49
2724.08 v 36.91 -63.00 9.76 1.05 -54.29 -13.00 41.29
3178.09 H 35.94 -61.28 10.27 1.12 -52.13 -13.00 39.13
3178.09 \% 37.37 -59.63 10.27 1.12 -50.48 -13.00 37.48
3632.10 H 34.56 -62.92 10.53 1.22 -53.61 -13.00 40.61
3632.10 A% 34.16 -63.22 10.53 1.22 -53.91 -13.00 40.91
FM, Frequency: 454.0125MHz-25 kHz

908.025 H 31.54 -67.49 0.00 0.54 -68.03 -13.00 55.03
908.025 v 30.74 -65.49 0.00 0.54 -66.03 -13.00 53.03
1362.04 H 38.80 -64.54 8.11 0.77 -57.20 -13.00 44.20
1362.04 v 37.49 -66.05 8.11 0.77 -58.71 -13.00 45.71
1816.05 H 35.91 -67.50 8.88 0.90 -59.52 -13.00 46.52
1816.05 v 35.81 -67.71 8.88 0.90 -59.73 -13.00 46.73
2270.06 H 36.31 -65.74 9.26 0.95 -57.43 -13.00 44.43
2270.06 v 36.96 -64.97 9.26 0.95 -56.66 -13.00 43.66
2724.08 H 36.72 -63.25 9.76 1.05 -54.54 -13.00 41.54
2724.08 v 37.46 -62.45 9.76 1.05 -53.74 -13.00 40.74
3178.09 H 37.37 -59.85 10.27 1.12 -50.70 -13.00 37.70
3178.09 v 38.76 -58.24 10.27 1.12 -49.09 -13.00 36.09
3632.10 H 35.19 -62.29 10.53 1.22 -52.98 -13.00 39.98
3632.10 v 35.77 -61.61 10.53 1.22 -52.30 -13.00 39.30
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Substituted Method
Receiver Absolute .. .
Frequency Polar Reading Substituted | Antenna Cable Level Limit Margin
(MHz) (H/V) (dBpV) Level Gain Loss (dBm) (dBm) (dB)
(dBm) (dBd/dBi) (dB)
4FSK, Frequency: 454.0125MHz-12.5 kHz

908.025 H 32.56 -66.47 0.00 0.54 -67.01 -13.00 54.01
908.025 \% 29.86 -66.37 0.00 0.54 -66.91 -13.00 53.91
1362.04 H 36.31 -67.03 8.11 0.77 -59.69 -13.00 46.69
1362.04 v 36.06 -67.48 8.11 0.77 -60.14 -13.00 47.14
1816.05 H 36.22 -67.19 8.88 0.90 -59.21 -13.00 46.21
1816.05 v 35.44 -68.08 8.88 0.90 -60.10 -13.00 47.10
2270.06 H 35.07 -66.98 9.26 0.95 -58.67 -13.00 45.67
2270.06 v 36.11 -65.82 9.26 0.95 -57.51 -13.00 44.51
2724.08 H 35.51 -64.46 9.76 1.05 -55.75 -13.00 42.75
2724.08 v 35.81 -64.10 9.76 1.05 -55.39 -13.00 42.39
3178.09 H 35.43 -61.79 10.27 1.12 -52.64 -13.00 39.64
3178.09 A% 35.83 -61.17 10.27 1.12 -52.02 -13.00 39.02
3632.10 H 34.22 -63.26 10.53 1.22 -53.95 -13.00 40.95
3632.10 A% 34.71 -62.67 10.53 1.22 -53.36 -13.00 40.36

Note 1:The unit of antenna gain is dBd for frequency below 1GHz and is dBi for frequency above 1GHz.
Note 2:

Absolute Level = Substituted Level - Cable loss + Antenna Gain

Margin = Limit- Absolute Level
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