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GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

EUT Name: | Digital Portable Radio
EUT Model: | PD502i U(1)
Multiple Model: | PD505i U(1), PD506i U(1), PD508i U(1)
FCCID: | YAMPD50XIU1
Rated Input Voltage: | DC7.4V from battery or DC12V from adapter.
Model: | HKA01212010-XQ
Input: | 100-240V~50/60Hz, 0.5A
Output: | DC12.0V, 1.0A
External Dimension: | Length (12.5cm)*Width (6.4cm)*High (4.5cm)
Serial Number: | 171220006
EUT Received Date: | 2017.12.20

Adapter
Information

Note: The series product, models PD502i U(1), PD505i U(1), PD506i U(1), PD508i U(1) are electrically identical,
the differences between them is just the model name for marketing purpose, we selected PD502i U(1) for full test,
and please refer to the declaration letter for details.

Objective

This test report is prepared on behalf of Hytera Communications Corporation Limited in accordance with
Part 2, and Part 22,74,80 and 90 of the Federal Communication Commissions rules.

Related Submittal(s)/Grant(s)

No Related Submittal(s)/Grant(s).

Test Methodology

All tests and measurements indicated in this document were performed in accordance with the Code of
federal Regulations Title 47 Part 2, Sub-part J as well as the following individual parts:

Part 22 — Public Mobile Service

Part 74 — Experimental Radio, Auxiliary, Special Broadcast and other Program Distributonal Service
Part 80 —Stations in the Maritime Services

Part 90 — Private Land Mobile Radio Service

Applicable Standards: TIA 603-D.

All emissions measurement was performed at Bay Area Compliance Laboratories Corp. (Dongguan). The
radiated testing was performed at an antenna-to-EUT distance of 3 meters.

FCC Part 22, 74, 80 and 90 Page 4 of 63
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.. RDG171220006-00A

Measurement Uncertainty

Parameter Measurement Uncertainty
Occupied Channel Bandwidth +5 %
RF output power, conducted +0.61dB

Unwanted Emissions, radiated

30MHz ~ 1GHz:5.85 dB
1G~26.5GHz: 5.23 dB

Unwanted Emissions, conducted +1.5 dB
Temperature +1°C
Humidity +5%
DC and low frequency voltages +0.4%
Duty Cycle 1%
Test Facility

The Test site used by Bay Area Compliance Laboratories Corp. (Dongguan) to collect test data is located
on the No.69 Pulongcun, Puxinhu Industry Area, Tangxia, Dongguan, Guangdong, China

The test site has been approved by the FCC under the KDB 974614 D01 and is listed in the FCC Public
Access Link (PAL) database, FCC Registration No. : 897218,the FCC Designation No. : CN1220.

The test site has been registered with ISED Canada under ISED Canada Registration Number 3062D.

FCC Part 22, 74, 80 and 90
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Report No.: RDG171220006-00A

SYSTEM TEST CONFIGURATION

Description of Test Configuration

The system was configured for testing in a test mode which has been done in the factory.

EUT Specification:
Operating Frequency Band 400-470MHz
Modulation Mode FM/4FSK
Channel Spacing 12.5/25kHz
High: 4.2W
Rated Output Power Low: 1.2W
EUT Exercise Software

No exercise software was used.

Special Accessories

No special accessory was used.

Equipment Modifications

No modification was made to the EUT tested.

Support Equipment List and Details

Manufacturer Description Model Serial Number
N/A Terminal Load N/A N/A
(50 Q)
HP RF Communications Test Set 8920A 00247

FCC Part 22, 74, 80 and 90
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Block Diagram of Test Setup

50Q

Load

EUT

Non-conductive table 150 cm

above Ground Plane

WRW 0T F———>

A

| 1.5 Meter

FCC Part 22, 74, 80 and 90
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SUMMARY OF TEST RESULTS

FCC Rules Description of Test Results
§1.1310 and §2.1093 RF Exposure Compliance
32. 1%‘;;0%2125'_7; 97 (’) %Z;;% L RF Output Power Compliance
§2.1047 Modulation Characteristic Compliance
§2.1049;§22.357;§ 22.731;
§74.462;§80.205; §80.207 Occupied Bandwidth & Emission Mask Compliance
§90.209; §90.210
§2.1 Og é (’) §221218§69B’ 2§ 173 462; Spurious Emission at Antenna Terminal Compliance
§74 32621%58%)’ §221218§691)’ 210 Spurious Radiated Emissions Compliance
§74 326i0§5§ (’) §2 392 3§5950’ 13 Frequency Stability Compliance
§90.214 Transient Frequency Behavior Compliance

FCC Part 22, 74, 80 and 90
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Report No.: RDG171220006-00A

TEST EQUIPMENT LIST
Manufacturer Description Model Serial Number Calg);'taetion ngzll';‘;it:n
Radiated Emission Test
R&S Spectrum Analyzer FSEM 831259/019 2017-07-18 2018-07-18
R&S EMI Test Receiver ESCI 100224 2017-09-01 2018-09-01
Scsi‘:rll‘c’is Antenna JB3 A060611-1 2017-11-10 | 2020-11-10
HP Amplifier 8447D 2727A05902 2017-09-05 2018-09-05
Agilent Spectrum Analyzer E4440A SG43360054 2017-12-08 2018-12-08
ETS LINDGREN Horn Antenna 3115 000 527 35 2016-01-05 2019-01-04
AFS42-
MITEQ Amplifier 00101 8‘:)20-25-8- 2001271 2017-09-05 2018-09-05
HP Signal Generator 1026 320408 2017-12-14 2018-12-14
EMCO Adjustable Dipole 3121C 9109-753 N/A N/A
Antenna
TDK RF Horn Antenna HRN-0118 130 084 2016-01-05 2019-01-04
N/A Coaxial Cable C-NJNJ-50 C-0400-01 2017-09-05 2018-09-05
N/A Coaxial Cable C-NJINJ-50 C-0075-01 2017-09-05 2018-09-05
N/A Coaxial Cable C-NJINJ-50 C-1000-01 2017-09-05 2018-09-05
N/A Coaxial Cable C-SJSJ-50 C-0800-01 2017-09-05 2018-09-05
RF Conducted Test
Rohde & Schwarz Signal Analyzer FSIQ26 831929/005 2017-08-31 2018-08-31
HP RF Communications 8920A 00 235 2017-07-11 | 2018-07-11
Test Set
Pro instrument DC Power Supply pps3300 N/A N/A N/A
LEADER Millivoltmeter LMV-181A 601788 2017-08-11 2018-08-10
Dongzhixu High Temperature Test| - pp10oo 201105083-4 | 2017-08-28 | 2018-08-28
E-Microwave DC Blocking EMDCB-00036 0E01201047 Each Time /
E-Microwave RF Attenuator 20dB 20dB-1 Each Time /
E-Microwave RF Attenuator 20dB 20dB-2 Each Time /
N/A Coaxial Cable C-SJ00-0010 C0010/05 Each time N/A
N/A Coaxial Cable C-SJ00-0010 C0010/01 Each Time /

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Dongguan) attests that all calibrations have
been performed, traceable to National Primary Standards and International System of Units (SI).

FCC Part 22, 74, 80 and 90
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Report No.: RDG171220006-00A

FCC §1.1310 & §2.1093 - RF EXPOSURE

Applicable Standard
FCC§1.1310 and §2.1093.

Test Result

Compliance, please refer to the SAR report: RDG171220006-20.

FCC Part 22, 74, 80 and 90
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FCC §2.1046 & § 22.727 & §74.461 & §80.215& §90.205 - RF OUTPUT
POWER

Applicable Standard
FCC §2.1046, § 22.727, §74.461, §80.215 and §90.205

Test Procedure
Conducted RF Output Power:

The RF output of the transmitter was connected to the input of the spectrum analyzer through sufficient
attenuation.

Spectrum Analyzer Setting:

R B/'W Video B/W
100 kHz 300 kHz

Test Data

Environmental Conditions

Temperature: 25.8~26.8 °C
Relative Humidity: 30.6~30.8 %
ATM Pressure: 101.4~101.5 kPa

The testing was performed by Sunny Cen on 2017-12-30 and Steven Zuo on 2017-12-31.

Test Mode: Transmitting

Test Result: Compliance. Please refer to following table.

FCC Part 22, 74, 80 and 90 Page 11 of 63
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Report No.: RDG171220006-00A

Readin
Modulation Channf:l f. (W) 8
Mode Separation (MHz) Note
(kHz) High Power Level Low Power Level

406.1125 4.60 1.13

FM 12.5 453.2125 4.58 1.16

469.9875 4.47 1.18
FCC part 90

406.1125 4.58 1.17

4FSK 12.5 453.2125 451 1.13

469.9875 4.59 1.14

459.9875 4.51 1.15
M 25 FCC part 80

469.9875 4.51 1.18

EM 12.5 450.03125 4.61 1.17
25 450.03125 4.69 1.16 FCC part 74

4FSK 12.5 450.03125 4.42 1.13

M 12.5 454.0125 4.58 1.15
25 454.0125 4.60 1.12 FCC part 22

4FSK 12.5 454.0125 4.54 1.13

Note: The high rated power level is 4.2W, and low rated power level is 1.2W.

FCC Part 22, 74, 80 and 90

Page 12 of 63




Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171220006-00A

FCC §2.1047 - MODULATION CHARACTERISTIC

Applicable Standard

FCC §2.1047

(a) Equipment which utilizes voice modulated communication shall show the frequency response of the
audio modulating circuit over a range of 100 to 5000 Hz. for equipment which is required to have a
low pass filter, the frequency response of the filter, or all of the circuitry installed between the
modulation limited and the modulated stage shall be supplied.

(b) Equipment which employs modulation limiting, a curve showing the percentage of modulation versus
the modulation input voltage shall be supplied.

Test Procedure

Test Method: TIA/ETIA-603 2.2.3

Test Data

Environmental Conditions

Temperature: 26.3 C
Relative Humidity: 44 %
ATM Pressure: 100.8 kPa

The testing was performed by Tiago Huang on 2018-01-06.
Test Mode: Transmitting

Result: Compliance.

FCC Part 22, 74, 80 and 90 Page 13 of 63
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Audio Frequency Response — High Power,12.5kHz
Carrier Frequency: 453.2125 MHz, Channel Separation:12.5kHz

Modulation Frequency Response data

(kHz) (dB)
300 -11.09
400 -8.84
500 -7.04
600 -5.52
700 -2.75
800 -1.63
900 -0.76
1000 0.00
1200 1.31
1400 2.37
1600 4.55
1800 5.53
2000 6.23
2200 6.94
2400 7.35
2600 7.66
2800 7.49
3000 7.06

AUDIO FREQUENCY RESPONSE

120
P
@ 70 *«-%
g 20 :::l.::‘__"_ /«""lj
= ]
E 30 P ’"‘% il
- /fﬂ

5 P
2 — 1
& oo —
& yd

o

250 500 1000 2000
FREQUENCY (Hz)
| = Audlo frequency response —up Ik = howy BTk
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2okt Carrier Frequency: 459.9875 MHz, Channel Separation:25kHz
Modulation Frequency Response data

(kHz) (dB)
300 -10.53
400 -8.89
500 -7.02
600 -5.37
700 -3.73
800 -1.94
900 -0.93
1000 0.00
1200 1.22
1400 2.38
1600 3.97
1800 4.62
2000 6.29
2200 7.21
2400 7.45
2600 7.68
2800 7.47
3000 6.91

AUDIO FREQUENCY RESPONSE

70 lﬁ-ﬂ._

=1

RESPONSE ATTENUATION (AB)
8
k\\

80 /“.‘:‘//./'///
130 —
oy I
250 500 1000 2000
FREQUENCY (Hz)
| — Zudio frequency respanse ——up mnit — low imit
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171220006-00A

MODULATION LIMITING - High Power

12.5kHz
Carrier Frequency: 453.2125 MHz, Channel Separation:12.5kHz
Instantaneous Steady-state
. . . . . . . Limit
AudioFrequency () | Devaion | Dovation | Deviaion | Deviaion | Lt
[KHz] [KHz] [KHz] [KHz]
300 0.529 0.067 0.579 0.083 2.5
400 1.088 0.161 1.163 0.245 2.5
500 1.51 0.239 1.555 0.25 2.5
600 1.661 0.076 1.743 0.139 2.5
700 1.804 0.139 1.88 0.21 2.5
800 2.08 0.276 2.121 0.304 2.5
900 2.037 0.135 2.102 0.17 2.5
1000 1.905 0.258 1.978 0.303 2.5
1200 1.885 0.43 1.959 0.442 2.5
1400 1.87 0.42 1.93 0.425 2.5
1600 1.918 0.492 1.98 0.518 2.5
1800 1.966 0.451 2.006 0.462 2.5
2000 2.137 0.413 2.159 0.455 2.5
2200 2.181 0.423 2.215 0.52 2.5
2400 2.199 0.51 2.253 0.542 2.5
2600 2.048 0.483 2.114 0.555 2.5
2800 2.008 0.482 2.016 0.516 2.5
3000 1.889 0.457 1.971 0.466 2.5
Modulation Limiting
3.0
25
2.0
i 1.5 "'/‘;
% 1.0 /
E 0.5 —= +—— = —
A N f/“\/
300 600 800 *200 150C 1800 2400 2400 270 3000
AudioInput Level ((B)
—— Instantaneous Dev iation (@-+204dB) [KEz) ——— Instantaneous Des iation (@-20dB) [KEHz]
—— Steady-state Devistion (@+2CdB) [KHz] —— Steady-state Deviaticn (@-20dB) [KHz]
——— Limit
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171220006-00A

25kHz:
Carrier Frequency: 459.9875 MHz, Channel Separation:25kHz
Instantaneous Steady-state
. Deviation Deviation Deviation Deviation Limit
Audio F H
udio Frequency (Hz) | ‘0 >0dB) | (@-20dB) | (@+20dB) | (@-20dB) [KHz]
[KHz] [KHz] [KHz] [KHz]
300 0.512 0.181 0.591 0.214 5.0
400 1.168 0.216 1.184 0.25 5.0
500 1.576 0.239 1.633 0.252 5.0
600 1.812 0.241 1.837 0.297 5.0
700 1.94 0.255 1.948 0.314 5.0
800 2.392 0.289 2.443 0.372 5.0
900 2.929 0.393 2.983 0.418 5.0
1000 3.228 0.367 3.237 0.386 5.0
1200 3.441 0.372 3.512 0.378 5.0
1400 3.792 0.391 3.811 0.47 5.0
1600 3.969 0.476 4.052 0.52 5.0
1800 4.11 0.36 4.15 0.418 5.0
2000 4.022 0.462 4.1 0.493 5.0
2200 3.965 0.479 4.054 0.561 5.0
2400 4.034 0.574 4.102 0.59 5.0
2600 4.015 0.502 4.089 0.549 5.0
2800 4.076 0.566 4.153 0.571 5.0
3000 4 0.455 4.096 0.532 5.0
Modulation Limiting
6.0
5.0
4.0 %ym-— ———e—— ]
g 3.0 /“w
% 2.0 ____,/
g /
E 1.0 f
C N e e e T
0.0 +— —
300 600 200 +200 1500 1800 2400 2400 2700 2000
AudioInput Level ((B)
——— Instantaneous Deviation (@+20dB) [ KHz] ——— Instantaneous Deviation (@ -20dB) [KHz]
— Steady-state Deviation (@+2CdB) [KHz] — Steady-state Deviation {@-20dB) [KHz]
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171220006-00A

Audio Frequency Low Pass Filter Response — High Power

12.5kHz:
Carrier Frequency: 453.2125 MHz, Channel Spacing 12.5 kHz
Audio Frequency Response Attenuation Limit
(kHz) (dB) (dB)
3.0 -2.8 0.0
3.5 -10.0 -6.7
4.0 -15.2 -12.5
5.0 -25.2 -22.2
7.0 -39.2 -36.8
10.0 -55.2 -52.3
15.0 -72.5 -69.9
20.0 -85.6 -82.5
30.0 -86.3 -82.5
50.0 -85.3 -82.5
70.0 -86.0 -82.5
AUDIO FREQUENCY RESPONSE
00 \
-100 \
AN
g 200 -
= \\
g 300
:! -00
5 500 .
E AN
< 800
2 N\
g 700 \\
E -A00 Q"‘
00
i0 100 100
FREQUENCY (kHz)
—Response ———Limit
Altenuaion
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25kHz:
Carrier Frequency: 459.9875 MHz, Channel Spacing 25 kHz
Audio Frequency Response Attenuation Limit
(kHz) (dB) (dB)
3.0 -2.9 0.0
35 -9.7 -4.0
4.0 -15.2 -7.5
5.0 -25.6 -13.3
7.0 -39.3 -21.1
10.0 -55.1 -31.4
15.0 -72.7 -41.9
20.0 -85.7 -50.0
30.0 -86.5 -50.0
50.0 -85.4 -50.0
70.0 -86.0 -50.0
AUDIO FREQUENCY RESPONSE
0o
NN
-100 \ \\
o 20 NS
T NN
Z am \\ B
g on A . \
g a N
4 B0 N
@ \
g 700 \
g N
000
i0 100 100
FREQUENCY (kIk)
——Repone ——Limit
Alenuaion
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171220006-00A

FCC §2.1049 & §22.357 & § 22.731 & §74.462 & 80.205& §80.207& §90.209 &
§90.210 - OCCUPIED BANDWIDTH & EMISSION MASK

Applicable Standard
FCC §2.1049, §22.357, § 22.731, §74.462, §80.205, §80.207,§90.209 and §90.210

Test Procedure

The RF output of the transmitter was connected to the input of the spectrum analyzer through sufficient
attenuation.

The resolution bandwidth of the spectrum analyzer was set at 100 Hz or 300 Hz and the spectrum was
recorded in the frequency band 50 kHz from the carrier frequency.

Test Data

Environmental Conditions

Temperature: 263 C
Relative Humidity: 44 %
ATM Pressure: 100.8 kPa

The testing was performed by Tiago Huang on 2018-01-06.
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171220006-00A

Test mode: transimitting

. 99% Occupied 26 dB
M"fq‘:)'gz“’“ th;,‘;'t‘f;n (Mfﬁz) Bandwidth Bandwidth Power Level Note
p (kHz) (kHz)

. 125Ky 9.920 10.321 High
9.920 10.321 Low

453.2125 - FCC part 90
AFSK Sk 7.615 9.419 High
DRz 7415 9.719 Low
14.780 16.032 High

FM 25kHz 459.9875 12730 16,032 Low FCC part 80
9.920 10.421 High
M 12.5kHz 9.920 10.421 Low
14.780 16.032 High

25kHz 450.03125 1750 032 o FCC part 74
7515 9519 High
4FSK 12.5kHz 7515 9.615 Low
9.920 10.321 High
M 12.5kHz 9.920 10.421 Low
14.780 16.032 High

25kHz 454.0125 4750 o o FCC part 22
7315 9519 High
4FSK 12.5kHz 7114 9.118 Low

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 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 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 16KOF3E.

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.

FCC Part 22, 74, 80 and 90 Page 21 of 63




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171220006-00A

Part 90:

FM,12.5kHz,High Power - Frequency 453.2125 MHz: 99% Occupied & 26 dB Bandwidth

Delta 1 [T1] REW 100 Hz EF Att 30 4B
Refl Lvl =10.68 4B VEW 1 kHz
40 dEm 10.320841z28 kHz SWT 25 = Unit <dBm
a0
2l ds| offset Yi|rT
D1 34.31 dBm
30 e
res s
b T v T
A
i Dz 1 dBkn T T
10
a0 &L\l
ep I | My %lﬂﬁ i1
&0 |

Center 453.2125 MH=z 5 kHz/ Span 50 kH=z
Date: & .JAMN.2018 10:54:50
Emission Mask D
REBW 100 Hz RF Att 30 dB

Faf Lvl VEW 1l kH=z

40 dEm SWT 25 = Unit <dBm
an

2l ds| offset
Ex

30
10
1o
sol=mer

/

ki

%‘Ww

Center 453.2125 MHz 5 kHz/

Date: GLTAN.2018 10:54:01

Span 50 kHz

FCC Part 22, 74, 80 and 90
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171220006-00A

FM,12.5kHz,L.ow Power - Frequency 453.2125 MHz: 99% Occupied & 26 dB Bandwidth

Delta 1 [T1] REW 100 Hz RF Att 30 dB
Ref Lvl =10.50 4B VEW 1l kHz
40 dBm 10.320€4128 kH=z SWT 25 =
a0
2l ds| offset ¥Yi| 1171
Ll =oaamrs-w s ow ¥ a |
2 oOFR
v
0 T Tf
= . oy
1HMAX
D B

. W
pn Mol

Center 453.2125 MH=z 5 kHz/ Span 50 kH=z

Date: GLTAN. 2018 10:52:28

Emission Mask D

REBW 100 Hz RF Att 30 dB
Faf Lvl VEW 1l kH=z
40 dEm SWT 25 = Unit <dBm
a0

2l ds| offset

a0 | "%
L .
MWWVW“’J | Pl

Center 453.2125 MH=z 5 kHz/ Span 50 kH=z

Date: GLTAN.2018 10:52:58
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171220006-00A

4FSK,12.5kHz,High Power - Frequency 453.2125 MHz: 99% Occupied & 26 dB Bandwidth

Delta 1 [T1] REW 100 Hz RF Att 30 4B
Ref Lvl 3.89 dB VBW 1 kHz
40 elBm 9.41883768 kAz SWT 25 s Unit
10
21 ds| offset vl J
01 31 &7 dB 433.2074

) YTl (T1]
1 T - T TTI] .

10

m | !
) M.lm... |

ol Py

(1)
Center 453.2125 MH=z 5 kHz/ Span 50 kH=z
Date: & .JAMN.2018 11:29:57
Emission Mask D
REBW 100 Hz RF Att 30 dB
Faf Lvl VEW 1l kH=z
40 dEm SWT 25 = Unit <dBm
a0

2l ds| offset

) j}ur q
- / M )
-50 | jkﬁﬁhu b

&0

Center 453.2125 MH=z 5 kHz/ Span 50 kH=z

Date: G.TAN. 2018 11:28:59
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171220006-00A

4FSK,12.5kHz,L.ow Power - Frequency 453.2125 MHz: 99% Occupied & 26 dB Bandwidth

Delta 1 [T1] REW 100 Hz RF Att 30 4B
Faf Lvl 1.00 4B VEW 1l kH=z
40 dBm 9.71943¢€88 kEHz SWT 25 =
a0
2l ds| offset Yi|rT
30 - =
res s
01l 23.56 dBm
20 .'!1 OFF
v
10 T
[ 12 |-2.44 dpe '%
10 l{
-2
-30 1 lf \L
40
- ||| Lﬁ%
. Y

Center 453.2125 MHz

Date:

GL.TAN. 2018

5 kHz/

11:25:41

Emission Mask D

Span 50 kHz

REBW 100 Hz RF Att 30 dB

Faf Lvl VEW 1l kH=z

40 dEm SWT 25 = Unit <dBm
a0

2l ds| offset
Ex

30
20 11.1
10 /
1o lq
_rolEer
a0
- ||| Lﬁ 1l

Center 453.2125 MHz

Date:

(=

JAMN.2018

5 kHz/

11:26:217

Span 50 kHz

FCC Part 22, 74, 80 and

90
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171220006-00A

Part 80:

FM,25kHz,High Power - Frequency 459.9875 MHz MHz: 99% Occupied & 26 dB Bandwidth

Delta 1 [T1] REW 300 Hz RF Att 30 dB
Faf Lvl 16.44 4B VEW 3 kHz
40 dBm 16.0320€6413 kH=z SWT 7 s Unit <dBm
10
2l ds| offset v
o1 317 aB
30 -
al
20 F
1l N
£ Le v
10 T
e (g BT
b
10
§
L
-0 WINIP u
&0

Center

Date:

45%.9875 MH=z

GLTAN.2018 13:32:51

Emission Mask B

12.5 kHz/

Span 125 kH=z

REBW 300 Hz RF Att 30 dB
Refl Lvl VEW 3 kHz
40 dBm SWT 7 = Unit <dBm
an
21 dB| offset
[ » ]
30
20
10
1HAX 1HA
1o
s
L
-10 L i
[
Center 455%.9875 MH=z 12.5 kHz/ Span 125 kH=z
Date: & .JAMN.2018 13:27:39
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171220006-00A

FM,25kHz,L.ow Power - Frequency 459.9875 MHz MHz: 99% Occupied & 26 dB Bandwidth

Delta 1 [T1] REBW 300 Hz RF Att 30 dB
Faf Lvl 15.34 dB VEW 3 kHz
40 dEm 16.03206413 kH=z SWT 7 = Unit <dBm
a0
2l ds| offset v
30 .
Al
D1 01 o
20 OFE
v
T1 T
1 T T
1MAX
ool a1 ol
3
1o
2
-2
ha VATRY
-0 l
L
40 b E
g bhding ML e
&0
Center 455%.9875 MH=z 12.5 kHz/ Span 125 kH=z
Date: & .JAMN.2018 13:25:52
Emission Mask B
REBW 300 Hz RF Att 30 dB
Faf Lvl VEW 3 kHz
40 dEm SWT 7 = Unit <dBm
a0
2l ds| offset
Ex
30
20
10
1MAX 1MA
1o El
s
-z ﬁj ]
v
. v v
-30
1
40 i l‘
LMI'\I‘ i
&0

Date

H GL.TAN. 2018

Center 453%.9875 MHz

12.5 kHz/

13:26:39

Span 125 kH=z

FCC Part 22, 74, 80 and 90
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171220006-00A

Part 74
FM,12.5kHz,High Power - Frequency 450.03125 MHz: 99% Occupied & 26 dB Bandwidth
@ Delta 1 [T1] REW 100 Hz RF Att 30 4B
Ref Lvl §.77 4B VEW 1l kHz
40 dem 10.42084168 kiz SWT 25 = Unit dsm
” 21 ds| offset vi| 1) |
Dl 34.52 dBm T
30 . - = - .T- - S
: T o T’F (T1) -I:I..I 1B
¥ —rz 5.5z @R 1 [ vTY .'T'-lﬁ.”.l.-
in

el

Center 450.03125 MH=z 5 kHz/ Span 50 kH=z

Date: G.TAN.2018 11:09:28

Emission Mask D

REBW 100 Hz RF Att 30 dB

Faf Lvl VEW 1l kH=z

40 dEm SWT 25 = Unit <dBm
a0

2l ds| offset
Ex

30
20
10
1o
—rolmen

TN

&0

Center 450.03125 MH=z 5 kHz/ Span 50 kH=z

Date: G.TAN. 2018 11:09:46
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171220006-00A

FM,12.5kHz,Low Power - Frequency 450.03125 MHz: 99% Occupied & 26 dB Bandwidth

Delta 1 [T1) REW 100 Hz RF Att 30 dB
Ref Lvl 5.92 dB VBW 1 kHz
40 dBm 10.42084168 kHz SWT 25 = Unit dBm
10
21 ds| offset v.|rr1 J
b = sraaim e : i fee l’
2 OFH
YTl (T1]
10 | ks b TTE [T1]
1HMAX 1 .
~ S S Y | N | | NN E CPLELEL CE
10
-2
. | - wi’ ) o
40 NPJ ﬁmhh&ﬁ
_s0 Hh}wJ" A1
) Ww.” y

Center 450.03125 MH=z 5 kHz/

Date: GLTAN.2018  11:12:30

Emission Mask D

REBW 100 Hz
1 kHz

SWT 25 =

@ Refl Lvl

40 dEm
a0

Span 50 kHz

RF Att 30 dB

Unit <dBm

2l ds| offset

10

“EJ-

Center 450.03125 MH=z 5 kHz/

Date: GLTAN.2018 11:10:=43

Span 50 kHz
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171220006-00A

FM,25kHz,High Power - Frequency 450.03125 MHz: 99% Occupied & 26 dB Bandwidth

Delta 1 [T1] REBW 300 Hz RF Att 30 dB
Refl Lvl 14.71 &dB VEW 3 kHz
40 dBm 16.03208413 kH=z SWT 7=
an
2l ds| offset Y1111
D1 3176 dB
30 I —
ry!
EL OFE
gl I2 T
10 | T
1Az |c B
'3
in 1 W
-2
U
-3 | N
W
40
[
Center 450.03125 MH=z 12.5 kHz/ Span 125 kH=z
Date: & .JAMN.2018 13:35:43
Emission Mask B
REBW 300 Hz RF Att 30 dB
Refl Lvl VEW 3 kHz
40 dBm SWT 7 = Unit <dBm
an
21 dB| offset
Ex
30
20
10
1HAX 1HA
1o
BH B
-2
U
| N
-3 i
) \
40
[
Center 450.03125 MH=z 12.5 kHz/ Span 125 kH=z
Date: & .JAMN.2018 13:26:03
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171220006-00A

FM,25kHz,L.ow Power - Frequency 450.03125 MHz: 99% Occupied & 26 dB Bandwidth

Marker 1 [T1] REBW 300 Hz RF Att 30 dB
Refl Lvl =17.65% dBm VEW 3 kHz
40 dBm 450.02295¢822 MH=Z SWT 7=
an
2l ds| offset Yi|rT
30 -
l 01 26.06 am e
20
V7]
Tl T:
10 - = - =
! r
oo e ks
1o
E
-2
VIl
Y
-10 W
40 o HJ
Sl g
i vy
[
Center 450.03125 MH=z 12.5 kHz/ Span 125 kH=z

Date:

GLTAN. 2018 1

3:38:50

Emission Mask B

REBW 300 Hz RF Att 30 dB

Faf Lvl VEW 3 kHz

40 dEm SWT 7 = Unit <dBm
an

2l ds| offset
Ex

30
20
10
1o

s
-2

RN
-30 i}
U

. J 4
-50&@“&”\ M%
[

Center 450.03125 MH=z 12.5 kHz/ Span 125 kH=z

Date: & .JAMN.2018 13:=37:33
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171220006-00A

4FSK,12.5kHz,High Power - Frequency 450.03125 MHz: 99% Occupied & 26 dB Bandwidth

Delta 1 [T1] REBW 100 Hz RF Att 30 dB
Faf Lvl =0.51 JdB VEW 1l kH=z
40 dBm 9.515903€08 kHz SWT 25 = Unit <dBm
a0
2l ds| offset Yi| 111
of=Rl 3084 i L
res s
Tadlit
Tl (T
1 T T —
l:;.—,\:l_ 1 B ] .i — "
1o
-2
a0
-50 ¥
(1)
Center 450.03125 MH=z 5 kHz/ Span 50 kH=z
Date: & .JAMN.2018 11:51:15%
Emission Mask D
REBW 100 Hz RF Att 30 dB
Faf Lvl VEW 1l kH=z
40 dEm SWT 25 = Unit <dBm
a0
2l ds| offset
Ex
30
| le
20
10
1MAX 1MA
!
1o
caol=mr
/ ‘% \\
a0
-50 LJ
(1)

Center 450.03125

Date: (=

JAMN.2018

ME=z

11

:51:32

5 kHz/

Span 50 kHz
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171220006-00A

4FSK,12.5kHz,L.ow Power - Frequency 450.03125 MHz: 99% Occupied & 26 dB Bandwidth

Delta 1 [T1] REBW 100 Hz RF Att 30 dB
Refl Lvl 0.72 dB VEW 1 kHz
40 dBm 9.61923849 kHz SWT 25 s Unit <Bm
an
21 dB| offset Y|ty

Al|[T
D1l 25,3 dBm 1
2 Illhl I~
v T1]
10 1 T TTE [TL]

a0
ﬁnl II b
Center 450.03125 MH=z 5 kHz/ Span 50 kH=z
Date: & .JAMN.2018 11:54:03
Emission Mask D
REBW 100 Hz RF Att 30 dB
Faf Lvl VEW 1l kH=z
40 dEm SWT 25 = Unit <dBm
an

2l ds| offset

EEUAN
LTV,

40
5n| LII ,
Center 450.03125 MH=z 5 kHz/ Span 50 kH=z
Date: & .JAMN.2018 11:53:13
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171220006-00A

Part 22

FM,12.5kHz,High Power - Frequency 454.0125 MHz: 99% Occupied & 26 dB Bandwidth

Delta 1 [T1] REW 100 Hz RF Att 30 dB
Faf Lvl =12.7% dB VEW 1l kH=z
40 dBm 10.32064128 kHz SWT 28 = Unit dBm
10
21 ds| offset vi| 1) I .
D1 34.25 dBm 1 !
-J.TJ..".' K =)
30 . - —
T YTl (T1]
94.
10 DZ |6.25 dBm ! Rk B
q4.

10

. RS
il B

Center 454.0125 MH=z 5 kHz/ Span 50 kH=z

Date: GLTAN.2018  10:57:=00

Emission Mask-§22.359

REBW 100 Hz RF Att 30 dB
Faf Lvl VEW 1l kH=z
40 dEm SWT 25 = Unit <dBm
a0
2l ds| offset
Ex
30
1
1o
-2

) I I

P Bk

Center 454.0125 MH=z 5 kHz/ Span 50 kH=z

Date: G.TAN. 2018 10:57:217
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171220006-00A

FM,12.5kHz,L.ow Power - Frequency 454.0125 MHz: 99% Occupied & 26 dB Bandwidth

Delta 1 [T1] REW 100 Hz RF Att 30 dB
Faf Lvl 11.%% JdB VEW 1l kH=z
40 dBm 10.42084168 kHz SWT 25 =
10
2l ds| offset Y1111
R = saaec sy : a |
2 oOFR
v
. T
10 1 o fl T
1HMAX
D ciBf
10 +
-2 m

TN
bt il

Center 454.0125 MH=z 5 kHz/ Span 50 kH=z

Date: GLTAN.2018 10:59:38

Emission Mask-§22.359

REBW 100 Hz RF Att 30 dB
Faf Lvl VEW 1l kH=z
40 dEm SWT 25 = Unit <dBm
a0
2l ds| offset
Ex
30
20
10
X 1HA
1o .
-z w

=
L
=

) | Wit

Center 454.0125 MH=z 5 kHz/ Span 50 kH=z

Date: GLTAN.2018 10:58:43
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171220006-00A

FM,25kHz,High Power - Frequency 454.0125 MHz: 99% Occupied & 26 dB Bandwidth

Delta 1 [T1] REW 300 Hz RF Att 30 dm
Faf Lvl 16.21 4B VEW 3 kHz
40 dBm 16.0320€6413 kH=z SWT 7 s
an
2l ds| offset Yi|rT
D1 3172 dB
30 B —
resis:
o OB
il v
i ll_" T
10 T
SEE SerllE B
A
10
H
i b il
—30 Il
! V
&0
Center 454.0125 MH=z 12.5 kHz/ Span 125 kH=z
Date: 6.TAN.2018 13:20:16
Emission Mask D-§22.359
REW 300 Hz RF Att 30 dm
Faf Lvl VEW 3 kHz
40 dEm SWT 7 = Unit <dBm
an
2l ds| offset
30
20
1
1MAX
10
s
-2 L
-30 | ) UL
MW\P*MMM M
&0

Date

H GL.TAN. 2018

Center 454.0125 MHz

12.5 kHz/

13:21:15%

Span 125 kH=z
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171220006-00A

FM,25kHz,L.ow Power - Frequency 454.0125 MHz: 99% Occupied & 26 dB Bandwidth

Delta 1 [T1] REW 300 Hz RF Att 30 ds
Refl Lvl 18.36 B VEW 3 kHz
40 dEm 16.03206413 kH=z SWT 7 = Unit <dBm
an
21 ds| offset v.|rr1 J
-;.TJ.
30 =
Al|[T [
T B i
. 1, -
20 F 4
vl |
T1 T 434.
1 1 T TTI]
4.0
oo o ap
Y
10
3
-2
Y

0 I

M"Wwwm

&0

Center 454.0125 MHz

Date: G.TAN.2018 13:23:44

12.5 kHz/

Span 125 kH=z

Emission Mask D-§22.359

REBW 300 Hz RF Att 30 dB
Faf Lvl VEW 3 kHz
40 dEm SWT 7 = Unit <dBm
a0
2l ds| offset
Ex
30
20
10
1o

0 i

M"Wwwm

&0

Center 454.0125 MHz

Date: GLTAN.2018 13:22:51

12.5 kHz/

Span 125 kH=z
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171220006-00A

4FSK,12.5kHz,High Power - Frequency 454.0125 MHz: 99% Occupied & 26 dB Bandwidth

Delta 1 [T1] REBW 100 Hz RF Att 30 dB
Ref Lvl =0.586 dB VBW 1 kHz
40 dBm 9.51903808 kHz SWT 25 s Unit <Bm
an
21 dB| offset
of=Rl 30,82 dm 3
T1
o
10
| ———D2Z 2 dBp
1o
-z 4
-3 H‘
40
_ep v LA
ETTTA
&0
Center 454.0125 MH=z 5 kHz/ Span 50 kH=z

Date: GLTAN.2018  11:33:27

Emission Mask D-§22.359

REBUW
VEW

100 Hz
1 kHz
SWT 25 =

RF Att 30 dB

@ Refl Lvl

40 dEm Unit <dBm

40

2l ds

) e

Offset

10

40

-50

&0

Center 454.0125 MH=z 5 kHz/ Span 50 kH=z

Date: G.TAN.2018 11:38:57
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171220006-00A

4FSK,12.5kHz,L.ow Power - Frequency 454.0125 MHz: 99% Occupied & 26 dB Bandwidth

Delta 1 [T1] REW 100 Hz RF Att 30 dm
Faf Lvl 0.87 4B VEW 1l kH=z
40 dEm 9.11823647 kEz SWT 25 = Unit <dBm
an
21 ds| offset vi| 1) J
434
30 e
R resis:
D1 26.21 OB T
20 1 () 7
YTl (T1]
434.00854
10 Ty [TI]
£ 484,
02 o 21 ash {t
10 W
-2
a0
. g |l
&0
Center 454.0125 MH=z 5 kHz/ Span 50 kH=z
Date: 6.TAN.2018 11:41:32
Emission Mask D-§22.359
REW 100 Hz RF Att 30 dm
Faf Lvl VEW 1l kH=z
40 dEm SWT 25 = Unit <dBm
an
2l ds| offset
30
20 At
10
10 W
-2
a0
. |l
&0
Center 454.0125 MH=z 5 kHz/ Span 50 kH=z

Date:

GL.TAN. 2018

11:40:=41
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171220006-00A

FCC §2.1051 & §22.861 & §74.462 & § 80.211 & §90.210 - SPURIOUS
EMISSIONS AT ANTENNA TERMINALS

Applicable Standard
FCC §2.1051, §22.861, §74.462, §80.211, and §90.210

Test Procedure

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 100kHz for below 1GHz, and 1MHz for above
1GHz. Sufficient scans were taken to show any out of band emissions up to 10" harmonic.

Test Data

Environmental Conditions

Temperature: 263 C
Relative Humidity: 44 %
ATM Pressure: 100.8 kPa

The testing was performed by Tiago Huang on 2018-01-06.

Test Mode: Transmitting, please refer to the following plots.

FCC Part 22, 74, 80 and 90 Page 40 of 63




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171220006-00A

Part 90,
12.5kHz,FM, High power:

30MHz - 1 GHz, Channel Spacing 12.5 kHz, 453.2125 MHz

Marker 1 [T1] REW 100 kH=z RF Att 30 4B

Faf Lvl =29.35 dBm VEW 300 kHz

40 dEm 906.69338677 MHz SWT 245 m= Unit <dBm
an

2l ds| offset
Ex
30
Fund.test
) \\‘
in
—2olm =
o

—30
a0 I
(1)

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: G.TJAM_ 2018 10:=08:=237

1 GHz - 5 GHz, Channel Spacing 12.5 kHz, 453.2125 MHz

Marker 1 [T1] REBW 1 MH=z RF Att 30 dB
Faf Lvl =27.45 dBm VEW 3 MHz
40 dEm 3.1723446% GHz SWT 10 ms Unit <dBm
a0
2l ds| offset
Ex
30
2
10
1o
Y -
1
0 VR D T . LN TV S CT VT R N TP L
- WA AR
a0
&0
Start 1 GHz 400 MHz/ Stop 5 GH=z

Date:

GL.TAN. 2018

10:16:=07
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171220006-00A

12.5kHz, 4FSK, High power:
30MHz - 1 GHz, Channel Spacing 12.5 kHz, 453.2125 MHz

Marker 1 [T1] REW 100 kHz RF Att 30 4B
Faf Lvl =30.05 dBm VEW 300 kHz
40 dEm 906.69338677 MHz SWT 245 m= Unit <dBm
a0
2l ds| offset
Ex
30
Fund.test
~—~——_|
. \
10
P =
-30
4 0 b A A A At b s it A P P A A e e
(1)
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 6.TAN.2018  10:11:31
1 GHz - 5 GHz, Channel Spacing 12.5 kHz, 453.2125 MHz
Marker 1 [T1] REW 1 MHEz RF Att 30 4B
Faf Lvl =28.75 dBm VEW 3 MHz
40 dEm 4.36673247 GHz SWT 10 ms Unit <dBm
a0
2l ds| offset
Ex
30
20
10
10
P =
T W YRR IO PR N TS STV WY T MMW&A.,.M.M(-J ),
40
(1)
Start 1 GHz 400 MHz/ Stop 5 GH=z
Date: 6.TAN.2018  10:19:21
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171220006-00A

Part 80,
25kHz, FM, High power:
30MHz - 1 GHz, Channel Spacing 25 kHz, 459.9875 MHz

Marker 1 [T1] REBW 100 kH=z RF Att 30 dB
Refl Lvl =30.36 dBm VEW 300 kHz
40 dBm 920.30060120 MH=Z SWT 245 ms Unit <Bm
an
21 dB| offset
[ » ]

Fund.test

1MAX N

10

a0 WMW\J%MWMWM

&0

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: GLTAMN.2018 10:23:49

1 GHz - 5 GHz, Channel Spacing 25 kHz, 459.9875 MHz

Marker 1 [T1] REBW 1 MH=z RF Att 30 dB
Faf Lvl =27.11 dBm VEW 3 MHz
40 dEm J.le432866 GHz SWT 10 ms Unit <dBm
a0
2l ds| offset
Ex
30
20
10
1o
D1 -13 dEm
-2
5 0 ol N | I Mw'l_ﬂ“{ml T TR AT I TR TN
i AL AR W
a0
&0

Start 1 GHz 400 MHz/ Stop 5 GH=z

Date: GLTAMN.2018  10:26:19
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171220006-00A

Part 74,
12.5kHz, FM, High power:
30MHz - 1 GHz, Channel Spacing 12.5 kHz, 450.03125 MHz

Marker 1 [T1] REBW 100 kH=z RF Att 30 dB
@Ref Lvl =25.582 dBm VEW 300 kHz
40 dEm 200.86172345 MHZ SWT 245 m= Unit <dBm
a0
2l ds| offset
Ex
30
Fund.test
\}
10 +
1o
-2 =
-30
30 hap Attt AN bt MMJ“WWMW by
(1)
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: & .JAMN.2018 10:09:42
1 GHz - 5 GHz, Channel Spacing 12.5 kHz, 450.03125 MHz
Marker 1 [T1] REBW 1 MH=z RF Att 30 dB
@Ref Lvl =27.23 dBm VEW 3 MHz
40 dEm £2.590781563 GHz SWT 10 ms Unit <dBm
a0
2l ds| offset
Ex
30
10
1o
-2 =
EL| STRT S T | - doowu| ‘U""‘J"" PETRELN L, T Nry | il Aol
40
(1)
Start 1 GHz 400 MHz/ Stop 5 GH=z
Date: & .JAMN.2018 10:=18:24

FCC Part 22, 74, 80 and 90

Page 44 of 63




Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171220006-00A

25kHz, FM, High power:
30MHz - 1 GHz, Channel Spacing 25 kHz, 450.03125 MHz

Marker 1 [T1] REBW 100 kH=z RF Att 30 dB
Faf Lvl =25.683 dBm VEW 300 kHz
40 dBm 900.86172545 MH= SWT 245 ms Unit <dBm
a0
2l ds| offset
30
Fund.test — |
— 1
T
10 +
1o
D1 -13 dEm
-2

&0

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: GLTAMN.2018  10:24:05

1 GHz - 5 GHz, Channel Spacing 25 kHz, 450.03125 MHz

Marker 1 [T1] REBW 1 MH=z RF Att 30 dB
Faf Lvl =27.50 dBm VEW 3 MHz
40 dEm 4.45490582 GHz SWT 10 ms Unit <dBm
a0
2l ds| offset
30
2
10
1o
D1 -13 dEm

BT PP, RL . RS T g WL T T rlw/\I-Jw Anptile W

PXY
R B

40

&0

Start 1 GHz 400 MHz/ Stop 5 GH=z

Date: GLTAN.2018  10:26:40
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171220006-00A

12.5kHz, 4FSK, High power:
30MHz - 1 GHz, Channel Spacing 12.5 kHz, 450.03125 MHz

Marker 1 [T1] REBW 100 kH=z RF Att 30 dB
Faf Lvl =249,77 JdBm VEW 300 kHz
40 dBm 900.86172545 MH= SWT 245 ms Unit <dBm
an
2l ds| offset
Ex
30
Fund.test
20
\\

10 \\
1MAX b

10

B PO RSP ST NPT PR PRV PR N A B WY T WP D

&0

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: GLTAMN. 2018 10:13:29

1 GHz - 5 GHz, Channel Spacing 12.5 kHz, 450.03125 MHz

Marker 1 [T1] REBW 1 MH=z RF Att 30 dB
Refl Lvl =27.15 dBm VEW 3 MHz
40 dBm 2.995991598 GHz SWT 10 ms Unit <dBm
an
21 dB| offset
[ » ]
30
20
10
1o
Py ™
30 g, L T J-‘Mkl\lkl]al W R ETI PLT, PN LU W TR | NP T 3
e
40
[
Start 1 GHz 400 MHz/ Stop 5 GH=z
Date: & .JAMN.2018 10:=21:27
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171220006-00A

Part 22,
12.5kHz,FM, High power:
30MHz - 1 GHz, Channel Spacing 12.5 kHz, 454.0125 MHz

Marker 1 [T1] REBW 100 kH=z RF Att 30 dB
Faf Lvl =30.25 dBm VEW 300 kHz
40 dBm 908.63727455 MH=Z SWT 245 ms Unit <Bm
an
2l ds| offset
Ex
30
Fund.test
E3

) \‘

10

B VIV TV YO PV RPN N AR MTo PN Y AR & DRR VLS CEea® S ot it

(1)
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 6.TAN.2018  10:08:58
1 GHz - 5 GHz, Channel Spacing 12.5 kHz, 454.0125 MHz
Marker 1 [T1] REW 1 MHEz RF Att 30 4B
@Ref Lvl =27.23 dBm VEW 3 MHz
40 dEm 3.75751503 GHz SWT 10 ms Unit <dBm
a0
2l ds| offset
Ex
30
20
10
10
D1 -13 dEm
-2
1
TS NETY! WO . IO F et PN, uA\,M}‘M.._A e
40
(1)
Start 1 GHz 400 MHz/ Stop 5 GH=z
Date: 6.TAN.2018  10:17:12
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171220006-00A

25kHz,FM, High power:
30MHz - 1 GHz, Channel Spacing 25 kHz, 454.0125 MHz

Fund.test

Marker 1 [T1] REBW 100 kH=z RF Att 30 dB
Faf Lvl =25.681 dBm VEW 300 kHz
40 dBm 908.63727455 MHz= SWT 245 ms Unit <dBm
a0
2l ds| offset
30
20
10\ 3
1MAX \\
L
1o
D1 -13 dEm
-2
—30
o iR A kgl A, g RN o febrbtrn A AU
&0

Start 30 MH=z

Date:

GL.TAN. 2018

97 MHz/

10:23:32

Stop 1 GHz

1 GHz - 5 GHz, Channel Spacing 25 kHz, 454.0125 MHz

@ Refl Lvl

40 dEm
a0

Marker 1 [T1]
=26.587 dBm

J.06012024 GHz

REBUW
VEW

SWT

1 MH=z
3 MHz
10 ms

RF Att 30 dB

Unit <dBm

2l ds| offset

10

1o
D1 -13 dEm

b Aoy A

40

&0

Start 1 GHz

Date:

GL.TAN. 2018

400 MHz/

10:25:58

Stop 5 GHz
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171220006-00A

12.5kHz, 4FSK, High power:
30MHz - 1 GHz, Channel Spacing 12.5 kHz, 454.0125 MHz

Marker 1 [T1] REBW 100 kH=z RF Att 30 dB
Refl Lvl =30.34 dBm VEW 300 kHz
40 dBm 908.63727455 MH=Z SWT 245 ms Unit <Bm
an

2l ds| offset

30

Fund.test —

10

&0

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: G.TAN.2018 10:12:11

1 GHz - 5 GHz, Channel Spacing 12.5 kHz, 454.0125 MHz

Marker 1 [T1] REBW 1 MH=z RF Att 30 dB
Faf Lvl =26.65 dBm VEW 3 MHz
40 dEm Z2.78757515 GHz SWT 10 ms Unit <dBm
a0
2l ds| offset
Ex
30
10
1o
D1 -13 dEm
-2
1
T WY N o _}J"\HM s n o s
40
&0
Start 1 GHz 400 MHz/ Stop 5 GH=z
Date: & .JAMN.2018 10:19:58
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171220006-00A

FCC §2.1053 & §22.861 & §74.462 &§80.211 & §90.210 - RADIATED
SPURIOUS EMISSIONS

Applicable Standard
FCC §2.1053, §22.861, §74.462, §80.211 and §90.210

Test Procedure

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

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

The frequency range up to teeth harmonic of the fundamental frequency was investigated.

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

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

Test Data

Environmental Conditions

Temperature: 25.8~26.8 °C
Relative Humidity: 30.6~30.8 %
ATM Pressure: 101.4~101.5 kPa

The testing was performed by Sunny Cen on 2017-12-30 and Steven Zuo on 2017-12-31.

Test Mode: Transmitting
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Bay Area Compliance Laboratories Corp. (Dongguan) Report No.: RDG171220006-00A

30MHz - 5GHz:
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: 453.2125MHz-12.5 kHz
906.425 H 36.61 -37.6 0.0 1.1 -38.7 -20.0 18.7
906.425 v 40.64 -30.3 0.0 1.1 -31.4 -20.0 114
1359.638 H 68.45 -44.9 8.7 1.2 -37.4 -20.0 17.4
1359.638 \Y% 62.37 -51.7 8.7 1.2 -44.2 -20.0 242
1812.850 H 52.36 -61.8 11.2 0.7 -51.3 -20.0 31.3
1812.850 A% 52.12 -62.6 11.2 0.7 -52.1 -20.0 32.1
2266.063 H 52.05 -60.2 11.1 1.2 -50.3 -20.0 30.3
2266.063 \Y% 52.92 -59.2 11.1 1.2 -49.3 -20.0 29.3
2719.275 H 53.33 -59 13.1 1.3 -47.2 -20.0 272
2719.275 A% 60.25 -52.2 13.1 1.3 -40.4 -20.0 20.4
3172.488 H 60.29 -49.8 13.5 1.6 -37.9 -20.0 17.9
3172.488 A% 63.54 -46.6 13.5 1.6 -34.7 -20.0 14.7
3625.700 H 49.49 -60.4 14.1 1.6 -47.9 -20.0 279
3625.700 v 50.88 -59 14.1 1.6 -46.5 -20.0 26.5
4FSK,Frequency: 453.2125MHz-12.5 kHz

906.425 H 34.75 -39.5 0.0 1.1 -40.6 -20.0 20.6
906.425 \Y% 39.94 -31 0.0 1.1 -32.1 -20.0 12.1
1359.638 H 66.38 -47 8.7 1.2 -39.5 -20.0 19.5
1359.638 v 61.33 -52.8 8.7 1.2 -45.3 -20.0 253
1812.850 H 52.56 -61.6 11.2 0.7 -51.1 -20.0 31.1
1812.850 v 51.94 -62.8 11.2 0.7 -52.3 -20.0 323
2266.063 H 51.92 -60.3 11.1 1.2 -50.4 -20.0 30.4
2266.063 v 52.82 -59.3 11.1 1.2 -49.4 -20.0 29.4
2719.275 H 53.23 -59.1 13.1 1.3 -47.3 -20.0 27.3
2719.275 v 60.56 -51.8 13.1 1.3 -40.0 -20.0 20.0
3172.488 H 60.22 -49.9 13.5 1.6 -38.0 -20.0 18.0
3172.488 \Y% 63.61 -46.5 13.5 1.6 -34.6 -20.0 14.6
3625.700 H 49.47 -60.4 14.1 1.6 -47.9 -20.0 27.9
3625.700 v 50.88 -59 14.1 1.6 -46.5 -20.0 26.5
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171220006-00A

Part 80
Substituted Method
Receiver Absolute A .
Frequency |  Polar . Substituted | Antenna Cable Limit Margin
Reading Level
(MHz) (H/V) Level Gain Loss (dBm) (dB)
(dBpv) . (dBm)
(dBm) (dBd/dBi) (dB)
FM, Frequency: 459.9875MHz-25 kHz

919.975 H 37.04 -36.8 0.0 1.1 -37.9 -13.0 249
919.975 \Y 39.66 -30.9 0.0 1.1 -32.0 -13.0 19.0
1379.963 H 66.33 -47 8.9 1.2 -39.3 -13.0 26.3
1379.963 v 61.47 -52.5 8.9 1.2 -44.8 -13.0 31.8
1839.950 H 52.51 -61.2 114 0.8 -50.6 -13.0 37.6
1839.950 \Y% 51.92 -62.3 11.4 0.8 -51.7 -13.0 38.7
2299.938 H 51.88 -60.3 11.2 1.2 -50.3 -13.0 373
2299.938 v 52.84 -59.3 11.2 1.2 -49.3 -13.0 36.3
2759.925 H 53.38 -58.9 13.1 1.3 -47.1 -13.0 34.1
2759.925 v 60.56 -51.8 13.1 1.3 -40.0 -13.0 27.0
3219913 H 60.38 -49.6 13.6 1.6 -37.6 -13.0 24.6
3219913 \Y 63.64 -46.4 13.6 1.6 -34.4 -13.0 21.4
3679.900 H 49.55 -59.8 14.0 1.8 -47.6 -13.0 34.6
3679.900 v 50.56 -58.7 14.0 1.8 -46.5 -13.0 335
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171220006-00A

Part 74
Substituted Method
Receiver Absolute .. .
Frequency | - Polar | b jing | Substituted | Antenna | Cable Level Limit | Margin
(MHz) (H/V) (dBuV) Level Gain Loss (dBm) (dBm) (dB)
(dBm) (dBd/dBi) (dB)
FM, Frequency: 450.03125MHz-12.5 kHz
900.063 H 39.39 -35 0.0 1.1 -36.1 -20.0 16.1
900.063 \Y% 42.76 -28.4 0.0 1.1 -29.5 -20.0 9.5
1350.094 H 70.53 -42.9 8.7 1.2 -35.4 -20.0 154
1350.094 v 63.52 -50.6 8.7 1.2 -43.1 -20.0 23.1
1800.125 H 52.27 -62.1 11.1 0.7 -51.7 -20.0 31.7
1800.125 A% 52.14 -62.9 11.1 0.7 -52.5 -20.0 32.5
2250.156 H 51.85 -60.4 11.0 1.2 -50.6 -20.0 30.6
2250.156 v 52.88 -59.3 11.0 1.2 -49.5 -20.0 29.5
2700.188 H 53.33 -59 13.1 1.3 -47.2 -20.0 27.2
2700.188 v 60.29 -52.1 13.1 1.3 -40.3 -20.0 20.3
3150.219 H 60.18 -50.2 134 1.7 -38.5 -20.0 18.5
3150.219 \Y% 63.49 -46.9 134 1.7 -35.2 -20.0 15.2
3600.250 H 49.55 -60.6 14.1 1.5 -48.0 -20.0 28.0
3600.250 v 50.64 -59.6 14.1 1.5 -47.0 -20.0 27.0
4FSK, Frequency: 450.03125MHz-12.5 kH

900.063 H 34.77 -39.7 0.0 1.1 -40.8 -20.0 20.8
900.063 v 38.38 -32.8 0.0 1.1 -33.9 -20.0 13.9
1350.094 H 66.11 -47.3 8.7 1.2 -39.8 -20.0 19.8
1350.094 v 61.39 -52.8 8.7 1.2 -45.3 -20.0 253
1800.125 H 52.46 -61.9 11.1 0.7 -51.5 -20.0 31.5
1800.125 \Y% 51.85 -63.1 11.1 0.7 -52.7 -20.0 32.7
2250.156 H 51.79 -60.5 11.0 1.2 -50.7 -20.0 30.7
2250.156 v 52.82 -59.4 11.0 1.2 -49.6 -20.0 29.6
2700.188 H 53.18 -59.1 13.1 1.3 -47.3 -20.0 27.3
2700.188 \Y% 60.53 -51.9 13.1 1.3 -40.1 -20.0 20.1
3150.219 H 59.99 -50.4 13.4 1.7 -38.7 -20.0 18.7
3150.219 v 63.68 -46.7 13.4 1.7 -35.0 -20.0 15.0
3600.250 H 49.46 -60.7 14.1 1.5 -48.1 -20.0 28.1
3600.250 A% 50.55 -59.6 14.1 1.5 -47.0 -20.0 27.0
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171220006-00A

Substituted Method
Receiver - Absolute A .
Frequency Polar : Substituted | Antenna Cable Limit Margin
Reading Level
(MHz) (H/V) Level Gain Loss (dBm) (dB)
(dBpV) . (dBm)
(dBm) (dBd/dBi) (dB)
FM, Frequency: 450.03125MHz-25 kHz

900.063 H 38.18 -36.2 0.0 1.1 -37.3 -13.0 243
900.063 v 41.78 -29.4 0.0 1.1 -30.5 -13.0 17.5
1350.094 H 66.17 -47.2 8.7 1.2 -39.7 -13.0 26.7
1350.094 A% 61.39 -52.8 8.7 1.2 -453 -13.0 323
1800.125 H 52.37 -62 11.1 0.7 -51.6 -13.0 38.6
1800.125 v 52.11 -62.9 11.1 0.7 -52.5 -13.0 39.5
2250.156 H 51.96 -60.3 11.0 1.2 -50.5 -13.0 37.5
2250.156 A% 52.68 -59.5 11.0 1.2 -49.7 -13.0 36.7
2700.188 H 53.05 -59.2 13.1 1.3 -47.4 -13.0 344
2700.188 \Y% 60.45 -52 13.1 1.3 -40.2 -13.0 27.2
3150.219 H 60.15 -50.2 13.4 1.7 -38.5 -13.0 25.5
3150.219 v 63.89 -46.5 134 1.7 -34.8 -13.0 21.8
3600.250 H 49.29 -60.9 14.1 1.5 -48.3 -13.0 353
3600.250 \Y% 50.65 -59.5 14.1 1.5 -46.9 -13.0 339
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171220006-00A

Part 22
Substituted Method
Receiver Absolute A .
Frequency | - Polar | b jing | Substituted | Antenna | Cable Level Limit | Margin
(MHz) (H/V) (dBuV) Level Gain Loss (dBm) (dBm) (dB)
(dBm) (dBd/dBi) (dB)
FM, Frequency: 454.0125MHz-12.5 kHz
908.025 H 37.96 -36.2 0.0 1.1 -37.3 -13.0 243
908.025 \Y 43.20 -27.7 0.0 1.1 -28.8 -13.0 15.8
1362.038 H 66.48 -46.9 8.7 1.2 -39.4 -13.0 26.4
1362.038 v 61.39 -52.7 8.7 1.2 -45.2 -13.0 322
1816.050 H 52.44 -61.7 11.2 0.7 -51.2 -13.0 38.2
1816.050 \Y% 51.49 -63.2 11.2 0.7 -52.7 -13.0 39.7
2270.063 H 52.01 -60.2 11.1 1.2 -50.3 -13.0 373
2270.063 v 52.57 -59.6 11.1 1.2 -49.7 -13.0 36.7
2724.075 H 53.25 -59 13.1 1.3 -47.2 -13.0 342
2724.075 \Y% 60.45 -52 13.1 1.3 -40.2 -13.0 27.2
3178.088 H 59.98 -50 13.5 1.6 -38.1 -13.0 251
3178.088 \Y 63.62 -46.5 13.5 1.6 -34.6 -13.0 21.6
3632.100 H 49.36 -60.5 14.1 1.6 -48.0 -13.0 35.0
3632.100 v 50.89 -59 14.1 1.6 -46.5 -13.0 335
4FSK, Frequency: 454.0125MHz-12.5 kHz

908.025 H 33.82 -40.4 0.0 1.1 -41.5 -13.0 28.5
908.025 v 38.03 -32.9 0.0 1.1 -34.0 -13.0 21.0
1362.038 H 66.51 -46.8 8.7 1.2 -39.3 -13.0 26.3
1362.038 v 61.47 -52.6 8.7 1.2 -45.1 -13.0 32.1
1816.050 H 52.54 -61.6 11.2 0.7 -51.1 -13.0 38.1
1816.050 \Y 52.16 -62.5 11.2 0.7 -52.0 -13.0 39.0
2270.063 H 51.72 -60.5 11.1 1.2 -50.6 -13.0 37.6
2270.063 v 52.93 -59.2 11.1 1.2 -49.3 -13.0 36.3
2724.075 H 53.18 -59.1 13.1 1.3 -47.3 -13.0 343
2724.075 \Y 60.43 -52 13.1 1.3 -40.2 -13.0 27.2
3178.088 H 60.29 -49.7 13.5 1.6 -37.8 -13.0 24.8
3178.088 v 63.61 -46.5 13.5 1.6 -34.6 -13.0 21.6
3632.100 H 49.59 -60.3 14.1 1.6 -47.8 -13.0 34.8
3632.100 \Y% 50.69 -59.2 14.1 1.6 -46.7 -13.0 337
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Bay Area Compliance Laboratories Corp. (Dongguan)

Report No.: RDG171220006-00A

Substituted Method
Receiver - Absolute A .
Frequency Polar : Substituted | Antenna Cable Limit Margin
Reading Level
(MHz) (H/V) Level Gain Loss (dBm) (dB)
(dBpV) . (dBm)
(dBm) (dBd/dBi) (dB)
FM, Frequency: 454.0125MHz-25 kHz
908.025 H 39.15 -35.1 0.0 1.1 -36.2 -13.0 232
908.025 v 42.34 -28.6 0.0 1.1 -29.7 -13.0 16.7
1362.038 H 66.48 -46.9 8.7 1.2 -39.4 -13.0 26.4
1362.038 A% 61.39 -52.7 8.7 1.2 -45.2 -13.0 322
1816.050 H 52.44 -61.7 11.2 0.7 -51.2 -13.0 38.2
1816.050 v 51.49 -63.2 11.2 0.7 -52.7 -13.0 39.7
2270.063 H 52.01 -60.2 11.1 1.2 -50.3 -13.0 37.3
2270.063 v 52.57 -59.6 11.1 1.2 -49.7 -13.0 36.7
2724.075 H 53.25 -59 13.1 1.3 -47.2 -13.0 342
2724.075 \Y% 60.45 -52 13.1 1.3 -40.2 -13.0 27.2
3178.088 H 59.98 -50 13.5 1.6 -38.1 -13.0 25.1
3178.088 v 63.62 -46.5 13.5 1.6 -34.6 -13.0 21.6
3632.100 H 49.36 -60.5 14.1 1.6 -48.0 -13.0 35.0
3632.100 \Y% 50.89 -59 14.1 1.6 -46.5 -13.0 335
Note:

Absolute Level = Substituted Level - Cable loss + Antenna Gain
Margin = Limit- Absolute Level
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FCC §2.1055 & § 22.355 & §74.464& §80.209 & §90.213 - FREQUENCY
STABILITY

Applicable Standard

FCC §2.1055, § 22.355, §74.464, §80.209 and §90.213

Test Procedure

Frequency Stability vs. Temperature: The equipment under test was connected to an external DC 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 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.

Test Data

Environmental Conditions

Temperature: 26.3°C
Relative Humidity: 44 %
ATM Pressure: 100.8 kPa

The testing was performed by Tiago Huang on 2017-01-06.

Test Mode: Transmitting
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FCC Part 90:
FM,12.5kHz, Reference Frequency: 453.2125 MHz, Limit: +2.5 ppm
Temperature Voltage Supplied A BESTIRL Frequency Error
(C) (Vo) Frequency (ppm)
(MHz)

-30 7.4 453.212133 -0.81

-20 7.4 453.212233 -0.59

-10 7.4 453.212223 -0.61

0 7.4 453.212263 -0.52

10 7.4 453.212113 -0.86

20 7.4 453.212163 -0.74

30 7.4 453.212173 -0.72

40 7.4 453.212203 -0.66

50 7.4 453.212123 -0.83

25 6.4 453.212243 -0.57

25 8.4 453.212253 -0.55

4FSK, 12.5kHz, Reference Frequency: 453.2125 MHz, Limit: +2.5 ppm

Temperature Voltage Supplied AT Frequency Error
(C) (Voo) Frequency (ppm)
(MHz)

-30 7.4 453.212163 -0.74

-20 7.4 453.212173 -0.72

-10 7.4 453.212203 -0.66

0 7.4 453.212223 -0.61

10 7.4 453.212263 -0.52

20 7.4 453.212113 -0.86

30 7.4 453.212233 -0.59

40 7.4 453.212223 -0.61

50 7.4 453.212263 -0.52

25 6.4 453.212203 -0.66

25 8.4 453.212123 -0.83

FCC Part 80:
FM,25kHz, Reference Frequency: 459.9875 MHz,Limit: +5.0 ppm
Temperature Voltage Supplied Measured Frequency Error
(C) (Vbo) Frequency oom)
(MHz)

-30 7.4 459.987195 -0.66

-20 7.4 459.987185 -0.69

-10 7.4 459.987125 -0.82

0 7.4 459.987175 -0.71

10 7.4 459.987135 -0.79

20 7.4 459.987155 -0.75

30 7.4 459.987255 -0.53

40 7.4 459.987135 -0.79

50 7.4 459.987125 -0.82

25 6.4 459.987145 -0.77

25 8.4 459.987215 -0.62
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FCC Part 74:
FM, 12.5kHz, Reference Frequency: 450.03125 MHz, Limit: +2.5 ppm
Temperature Voltage Supplied Measured Frequency Error
(C) (Vo) b (ppm)
(MHz)
-30 7.4 450.030966 -0.63
-20 7.4 450.030996 -0.56
-10 7.4 450.030896 -0.79
0 7.4 450.030886 -0.81
10 7.4 450.030886 -0.81
20 7.4 450.030906 -0.76
30 7.4 450.030946 -0.68
40 7.4 450.030946 -0.68
50 7.4 450.030916 -0.74
25 6.4 450.030876 -0.83
25 8.4 450.030966 -0.63

4FSK, 12.5kHz, Reference Frequency: 450.03125 MHz, Limit: +2.5 ppm

Temperature Voltage Supplied Measured Frequency Error
(C) (Vbo) Frequency (ppm)
(MHz)

-30 7.4 450.030926 -0.72
-20 7.4 450.030856 -0.88
-10 7.4 450.030916 -0.74
0 7.4 450.030996 -0.56
10 7.4 450.030946 -0.68
20 7.4 450.030896 -0.79
30 7.4 450.030946 -0.68
40 7.4 450.030946 -0.68
50 7.4 450.030916 -0.74
25 6.4 450.030876 -0.83
25 8.4 450.030946 -0.68

FM, 25kHz, Reference Frequency: 450.03125 MHz, Limit: +5.0 ppm

Temperature Voltage Supplied Measured Frequency Error
(C) (Vi) Frequency (ppm)
(MHz)

-30 7.4 450.030866 -0.85
-20 7.4 450.030926 -0.72
-10 7.4 450.030856 -0.88
0 7.4 450.030926 -0.72
10 7.4 450.030966 -0.63
20 7.4 450.030896 -0.79
30 7.4 450.030916 -0.74
40 7.4 450.030996 -0.56
50 7.4 450.030946 -0.68
60 7.4 450.030896 -0.79
25 6.4 450.030856 -0.88
25 8.4 450.030936 -0.70
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FCC Part 22:

FM, 12.5kHz, Reference Frequency: 454.0125 MHz, Limit: +£2.5 ppm

Temperature Voltage Supplied Measured Frequency Error
(C) (Voo) ey (ppm)
(MHz)
-30 7.4 454.012193 -0.68
-20 7.4 454.012143 -0.79
-10 7.4 454.012273 -0.50
0 7.4 454.012203 -0.66
10 7.4 454.012143 -0.79
20 7.4 454.012163 -0.74
30 7.4 454.012153 -0.77
40 7.4 454.012223 -0.61
50 7.4 454.012123 -0.83
25 6.4 454.012183 -0.70
25 8.4 454.012203 -0.66

4FSK,12.5kHz, Reference Frequency: 454.0125 MHz, Limit: +2.5 ppm

Temperature Voltage Supplied O Frequency Error
(C) (Vo) Frequency oom)
(MHz)

-30 7.4 454.012163 -0.74
-20 7.4 454.012153 -0.77
-10 7.4 454.012223 -0.61
0 7.4 454.012173 -0.72
10 7.4 454.012123 -0.83
20 7.4 454.012133 -0.81
30 7.4 454.012153 -0.77
40 7.4 454.012203 -0.66
50 7.4 454.012203 -0.66
25 6.4 454.012223 -0.61
25 8.4 454.012123 -0.83

FM, 25kHz, Reference Frequency: 454.0125 MHz, Limit: +5 ppm

Temperature Voltage Supplied b G Frequency Error
(C) (Vio) Frequency (ppm)
(MHz)

-30 7.4 454.012253 -0.55
-20 7.4 454.012163 -0.74
-10 7.4 454.012173 -0.72
0 7.4 454.012123 -0.83
10 7.4 454.012133 -0.81
20 7.4 454.012253 -0.55
30 7.4 454.012163 -0.74
40 7.4 454.012153 -0.77
50 7.4 454.012163 -0.74
60 7.4 454.012153 -0.77
25 6.4 454.012203 -0.66
25 8.4 454.012203 -0.66
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FCC §90.214 - TRANSIENT FREQUENCY BEHAVIOR

Applicable Standard

Regulations: FCC §90.214
Test method: ANSI/TIA-603-D 2010, section 2.2.19.3

Test Procedure

a)
b)

¢)
d)
e)

f)
g)

h)

)

3

k)

Connect the EUT and test equipment as shown on the following block diagram.

Set the Spectrum Analyzer to measure FM deviation, and tune the RF frequency to the transmitter
assigned frequency.

Set the signal generator to the assigned transmitter frequency and modulate it with a 1 kHz tone at
+12.5 kHz deviation and set its output level to -100dBm.

Turn on the transmitter.

Supply sufficient attenuation via the RF attenuator to provide an input level to the Spectrum Analyzer
that is 40 dB below the maximum allowed input power when the transmitter is operating at its rated
power level. Note this power level on the Spectrum Analyzer as Py.

Turn off the transmitter.

Adjust the RF level of the signal generator to provide RF power equal to Py. This signal generator RF
level shall be maintained throughout the rest of the measurement.

Remove the attenuation 1, so the input power to the Spectrum Analyzer is increased by 30 dB when the
transmitter is turned on.

Adjust the vertical amplitude control of the spectrum analyzer to display the 1000 Hz at +4 divisions
vertically centered on the display. Set trigger mode of the Spectrum Analyzer to “Video”, and tune the
“trigger level” on suitable level. Then set the “tiger offset” to -10ms for turn on and -15ms for turn off.
Turn on the transmitter and the transient wave will be captured on the screen of Spectrum Analyzer.
Observe the stored display. The instant when the 1 kHz test signal is completely suppressed is
considered to be t,,. The trace should be maintained within the allowed divisions during the period t,
and t,.

Then turn off the transmitter, and another transient wave will be captured on the screen of Spectrum
Analyzer. The trace should be maintained within the allowed divisions during the period ts.

EUT — Attenuator 1 [— Attenuator 2 Q
% Spectrum Analyzer

Signal 2

Generator .
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Test Data

Environmental Conditions

Temperature: 26.3 °C
Relative Humidity: 44 %
ATM Pressure: 100.8 kPa

The testing was performed by Tiago Huang on 2018-01-06.

Chanl(llﬂ{Sz[))acing Transi(erill;)Period Transient Frequency Result
<10(t;) +12.5 kHz

12.5 <25(ty) +6.25 kHz Pass
<10(t3) +12.5 kHz

Please refer to the following plots.
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High Power Channel: 453.2125 MHz
Turn on

crF 453.2125 MHz PReal Time OFF
Ref Lvl DEMOD EW: 30 kHz AF-Signal

40 dBm FM [HzZ]

| brfser

e Ex

Ik

-2.5k

=Sk

L

START 0 s STOPF 100 ms

Date: GLTAN. 2018 13:57:04

Turn off

crF 453.2125 MHz PReal Time OFF
Ref Lvl DEMOD EW: 30 kHz AF-Signal

40 dBm FM [HzZ]

21 dB pffser

Ik

=5k

I

START 0 s STOPF 100 ms

Date: GLTAMN.2018 14:13:45

wakxk END OF REPORT ###%
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