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GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

The GTS Radio, Inc’s product, model number; TR2X U(1) (FCC ID: Z5VTR2XU1 ) or the "EUT" in this
report was a Digital Portable Radio, which was measured approximately: 10.7 cm (L) * 5.4 cm (W) *2.8
cm (H), rated input voltage: DC 4.35V rechargeable Li-ion battery or DC 5.0 V from adapter.

Adapter Information:

Model: HKA00505010-XA

Input: AC 100-240V, 50/60 Hz, 0.2A
Output: DC 5V, 1.0A

* All measurement and test data in this report was gathered from production sample serial number: 161124004
(Assigned by BACL, Kunshan). The EUT supplied by the applicant was received on 2016-11-24.
Objective

This test report is prepared on behalf of GTS Radio, Inc in accordance with Part 2, Part 22 and Part 90 of
the Federal Communication Commissions rules.

Related Submittal(s)/Grant(s)

No related submittal.

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 90 — Private Land Mobile Radio Service

Applicable Standards: TIA 603-D.

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

FCC Part 22 and 90 Page 4 of 39




Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RDG161124004-00A

Measurement Uncertainty

Item Uncertainty

AC Power Lines Conducted Emissions +3.26 dB

RF conducted test with spectrum +0.9dB

RF Output Power with Power meter +0.5dB
30MHz~1GHz +5.91dB

Radiated emission

Above 1G +4.92dB
Occupied Bandwidth +0.5kHz

Temperature +1.0C

Humidity 6%

Test Facility

The test site used by Bay Area Compliance Laboratories Corp. (Kunshan) to collect test data is located on

the No.248 Chenghu Road, Kunshan, Jiangsu province, China.

Test site at Bay Area Compliance Laboratories Corp. (Kunshan) has been fully described in reports
submitted to the Federal Communication Commission (FCC). The details of these reports have been found
to be in compliance with the requirements of Section 2.948 of the FCC Rules on November 06, 2014. The
facility also complies with the radiated and AC line conducted test site criteria set forth in ANSI C63.4-

2014.

The Federal Communications Commission has the reports on file and is listed under FCC Registration No.:
815570. The test site has been approved by the FCC for public use and is listed in the FCC Public Access

Link (PAL) database.

FCC Part 22 and 90
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RDG161124004-00A

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 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 50 ohm Load N/A N/A
Block Diagram of Test Setup
A
5
EUT z
Non-conductive Table
150 cm above Ground Plane
< I 1.5 Meter f >

FCC Part 22 and 90
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RDG161124004-00A

SUMMARY OF TEST RESULTS

FCC Rules Description of Test Results

81.1307(b), 82.1093 RF Exposure Compliance

§2.1046; § 22.727, .
§90.205 RF Output Power Compliance
§2.1047;890.207 Modulation Characteristic Compliance

82.1049;822.357;8 22.731; . . . .
§90.209: §90.210 Occupied Bandwidth & Emission Mask Compliance
82.1051; §22.861,890.210 Spurious Emission at Antenna Terminal Compliance
§2.1053; §22.861;890.210 Spurious Radiated Emissions Compliance
82.1055; § 22.355;890.213 Frequency Stability Compliance
890.214 Transient Frequency Behavior Compliance

FCC Part 22 and 90
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RDG161124004-00A

TEST EQUIPMENT LIST
. . . Calibration Calibration
Manufacturer Description Model Serial Number Date Due Date
Radiated Emission Test
Sonoma Instrunent Amplifier 330 171377 2016-09-16 2017-09-16
Rohde & Schwarz EMI Test Receiver ESCI 100195 2016-11-25 2017-11-25
Sunol Sciences Broadband Antenna JB3 A090314-2 2016-01-09 2019-01-08
Sunol Sciences Broadband Antenna JB3 A090314-1 2016-01-09 2019-01-08
. AFS42-
Narda Pre-amplifier 00101800 2001270 2016-09-08 2017-09-08
EMCO Horn Antenna 3116 9510-2384 2015-11-07 2018-11-06
Rohde & Schwarz Signal Analyzer FS1Q26 100048 2016-11-11 2017-11-10
ETS Horn Antenna 3115 6229 2016-01-11 2017-01-10
ETS Horn Antenna 3115 9311-4159 2016-01-11 2017-01-10
R&S Auto test Software EMC32 V 09.10.0 NCR NCR
BACL RF cable KS-LAB-012 KS-LAB-012 2015-12-15 2016-12-15
Ducommun
technologies RF Cable 104PEA 218124002 2016-04-22 2017-04-22
HP Signal Generator E4421B US38440505 2016-11-11 2017-11-10
RF Conducted test
BACL RF cable KS-LAB-012 KS-LAB-012 2015-12-16 2016-12-15
WEINSCHEL 3dB Attenuator 5326 N/A 2016-06-18 2017-06-18
Rohde & Schwarz OSPtZNO DASE 0SP120 101247 2016-07-04 | 2017-07-03
Rohde & Schwarz Signal Analyzer FS1Q26 836131 2016-09-21 2017-09-21
HEWLETT RF Communications
PACKARD Test SET 8920A 3438A05201 2016-09-21 2017-09-21
HONOVA Power Splitter ZFRSC-14-S+ 019411452 2016-06-12 2017-06-12
N/A 30dB Attenuator 100W 30dB N/A 2016-06-18 2017-06-18

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

FCC Part 22 and 90 Page 8 of 39




Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RDG161124004-00A

FCC §1.1307(b) & §2.1093 - RF EXPOSURE

Applicable Standard

According to FCC §1.1307(b) and §2.1093, protable device operates Part 90 should be subjected to
rountine environmental evaluation for RF exposure prior or equipment authorization or use.
Result: Compliance.

Please refer to SAR Report Number: RDG161124004-20

FCC Part 22 and 90 Page 9 of 39




Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RDG161124004-00A

FCC §2.1046 & § 22.727& §90.205 - RF OUTPUT POWER

Applicable Standard
FCC §2.1046, § 22.727 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: 23 C
Relative Humidity: 54 %
ATM Pressure: 101.0 kPa

The testing was performed by Alisa Gao on 2016-12-08.

Test Mode: Transmitting

Test Result: Compliance. Please refer to following table.

FCC Part 22 and 90 Page 10 of 39




Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RDG161124004-00A

Frequency
. Frequency Output Output
Mode Spacing (MHz) Power level (dBm) Power(W) Note
(kHz)
High 33.44 2.21
400.0125 For Federal
Low 30.31 1.07
High 33.47 2.22
453.2125 For Part 90
Anal 125 Low 30.61 1.15
nalo .
g High 33.52 2.25
459.5 For Part 22
Low 30.50 1.12
High 33.53 2.25
469.9875 For Part 90
Low 30.54 1.13
High 33.55 2.26
400.0125 For Federal
Low 30.50 1.12
High 33.51 2.24
453.2125 For Part 90
Didital 125 Low 30.74 1.19
igita .
g High 33.62 2.30
459.5 For Part 22
Low 30.55 1.14
High 33.63 2.31
469.9875 For Part 90
Low 30.66 1.16

Note: The high rated power is 2W
The low rated power is 1W.

FCC Part 22 and 90
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RDG161124004-00A

FCC §2.1047 & §90.207 - MODULATION CHARACTERISTIC

Applicable Standard
FCC8§2.1047 and §90.207:

(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/EIA-603 2.2.3

Test Data

Environmental Conditions

Temperature: 23 C
Relative Humidity: 54 %
ATM Pressure: 101.0 kPa

The testing was performed by Alisa Gao on 2016-12-08.

Test Mode: Transmitting

Result: Compliance.

FCC Part 22 and 90
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RDG161124004-00A

Analog Modulation:

MODULATION LIMITING

Carrier Frequency: 453.2125 MHz, Channel Separation=12.5 kHz

Instantaneous Steady-state
Audio Frequency | pev|ATION | DEVIATION | DEVIATION | DEVIATION | FCC Limit
(H2) (@+20dB) | (@-20dB) | (@+20dB) | (@-20dB) [kHz]
[kHz] [kHz] [kHz] [kHz]
300 0.987 0.102 0.973 0.007 2,500
400 1.283 0.119 1.276 0.110 2500
500 1.708 0.131 1.703 0.127 2500
600 1.903 0.137 1.897 0.125 2500
700 1.961 0.152 1.953 0.138 2,500
800 2,003 0.173 1.987 0.160 2,500
900 2.135 0.184 2.121 0.177 2,500
1000 2311 0.203 2.301 0.196 2,500
1200 2281 0.226 2.263 0.213 2500
1400 2214 0.249 2.207 0.241 2500
1600 2201 0.280 2.187 0.267 2500
1800 2.169 0.305 2.163 0.202 2,500
2000 2114 0.321 2,007 0.317 2,500
2100 2,003 0.334 2.084 0.326 2,500
2200 2,083 0.348 2,073 0.336 2,500
2300 2,002 0.361 2,083 0.349 2,500
2400 2.060 0.365 2.041 0.350 2,500
2500 2177 0.377 2.154 0.363 2500
2600 2217 0.395 2.209 0.386 2,500
2700 2.202 0.407 2.187 0.400 2500
2800 2213 0.423 2,207 0.415 2,500
2000 2,124 0.427 2113 0.421 2,500
3000 1.992 0.412 1.987 0.402 2,500

FCC Part 22 and 90
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RDG161124004-00A

Modulation Limifing

an

is

0

Cevatian (WHE)

as

s tambame s {2008
rstarterecos QrI0dS
—— Etmady-staie Je2002
Sezady-state Sr20a2

aa

FREQUENCY [Hz}

FCC Part 22 and 90 Page 14 of 39




Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RDG161124004-00A

Audio Frequency Response

Carrier Frequency: 453.2125 MHz, Channel Separation=12.5 kHz

Audio Frequency (Hz)

Response Attenuation (dB)

300 -9.53
400 -7.01
500 -5.13
600 -3.72
700 -2.62
800 -1.35
900 -0.52
1000 0.00
1200 1.54
1400 2.86
1600 3.78
1800 4.48
2000 5.14
2100 5.40
2200 5.80
2300 6.04
2400 6.23
2500 6.62
2600 6.91
2700 7.21
2800 7.70
2900 7.77
3000 7.29

FCC Part 22 and 90
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RDG161124004-00A

RESPONSE ATTENUATION (dB)

AUDIO FREQUENCY RESPONSE

FREQUENCY (Hz)

Response
Limnit 1
flimit2

FCC Part 22 and 90
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RDG161124004-00A

Audio frequency lows pass filter response

Carrier Frequency: 453.2125 MHz, Channel Separation=12.5 kHz

Audio Frequency Response Attenuation Limit
(kHz) (dB) (dB)
1.0 0.0 /
3.0 -16.1 0.0
4.0 -77.6 -7.5
5.0 -81.9 -13.3
6.0 -82.3 -18.1
7.0 -86.4 -22.1
8.0 -87.2 -25.6
9.0 -86.1 -28.6
10.0 -90.5 -31.4
15.0 -91.3 -41.9
20.0 -90.5 -50.0
30.0 -91.5 -50.0
40.0 -92.1 -50.0
50.0 -92.6 -50.0
60.0 -92.8 -50.0
70.0 -92.4 -50.0

AUDIO FREQUENCY LOW PASS FILTER RESPONSE

(4]

ATION (dF)

'E%TENU

RESP%NSE A

response

200
FREQUENCY {kHz)

— limit
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RDG161124004-00A

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

Applicable Standard
FCC §2.1049, §22.357, § 22.73, 890.209 and §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) For any frequency removed from the center of the authorized bandwidth f, to 5.625 kHz removed from
fo, 0dB.

2) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fg
in kHz) of more than 5.626 kHz but no more than 12.5 kHz, at least 7.27 (f; —2.88 kHz) dB.

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

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 and the spectrum was recorded in the
frequency band +50 kHz from the carrier frequency.

Test Data

Environmental Conditions

Temperature: 23 C
Relative Humidity: 54 %
ATM Pressure: 101.0 kPa

The testing was performed by Alisa Gao on 2016-12-08.

FCC Part 22 and 90 Page 18 of 39




Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RDG161124004-00A
Modulati SChamtl.e . Frequency Power 99]?) (()lcc.l:llt)liled Erfl(issgilzns
odufation epﬁg lon (MHz) Level a“kIV{V ! Bandwidth Note
(kHz) (kHz) (kHz)
125 High 9.92 10.42
453.2125 For Part 90
125 Low 9.92 10.32
Analog
125 High 9.92 10.32
459.5 For Part 22
125 Low 9.92 10.32
12.5 High 7.21 9.42
453.2125 For Part 90
12.5 Low 7.31 9.22
Digital
12.5 High 7.41 9.42
459.5 For Part 22
12.5 Low 7.41 9.52

Emission Designator Per CFR 47 82.201& §2.202&, B, = 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 Digital Mode (Channel Spacing: 12.5 kHz)

Emission Designator 7K60F1D and 7

K60F1E

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, 7.41 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 and 90
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Bay Area Compliance L

aboratories Corp. (Kunshan)

Report No.: RDG161124004-00A

Analog Modulation:
Frequency 453.2125 MHz: 99% Occupied & 26 dB Bandwidth, High Power
Marker 1 [T1] RBW 100 Hz RF Att 30 dB
% Ref Lvi -22.16 dBm VBW 1 kHz
35 dBm 453.20703908 MHz SWT 25 s unit dBm
35
. | 30.5 pB offspt vi|[T1] -23.16 dB|
4853.20703908 MHz]
OPE 9.91983968 kHZ|
2 Vi iy 494 dp
483.20733968 MHZz]
N T VT2 [T1] 9.57 dBn
483.21725952 MHZ
——D2 4.6 dBi AL ETIT TI-05 dB
1MAX I | o420 16 KH 1MA
4 | |
-2
-3
- [ W}
4
s i i
) B g
-6
Center 453.2125 MHz 5 kHz/ Span 50 kHz
Date: 8.DEC.2016 20:20:57

Frequency 453.2125 MHz: 99% Occupied & 26 dB Bandwidth, Low Power

Marker 1 [T1] RBW 100 Hz  RF Att 30 dB
Ref Lvl -0.07 dBm VBW 1 kHz
32 dBm 453.20713928 MHz SWT 25 s unit dBm
3 T
[ D1 27]7 dBm—T— I YT ITI] —Q.07 dBn
" 453.20713928 MHZ|
2 OPE 9.91983968 kHz
V11 [T1] §.47 dB
3.20733968 MHZ
1 T 0 TZ T 62 dBn
3.21725952 MHZ
D2 1.7 dB 3 THT1] =T4-30 dB
LA A 0.32064128 kHz| "
1 L
-2
_3 I I
_a )
_5 |
. M“"WNW'W I,
]
-6

Center 453.2125 MHz

Date:

8_DEC.2016 20:23:28

5 kHz/

Span 50 kHz

FCC Part 22 and 90

Page 20 of 39




Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RDG161124004-00A

Frequency 459.5 MHz: 99% Occupied & 26 dB Bandwidth, High Power

Marker 1 [T1] RBW 100 Hz RF Att 30 dB
Ref Lvi 3.63 dBm VBW 1 kHz
36 dBm 459.49463928 MHz SwWT 25 s unit dBm
36
30.5 dB Offset | vilrr 4 63 dBn
30l=D1 305 dBm
75949463928 MHZ|
OPE 9.91983968 kHZ
> V11 [T1] 1-76 dBn
459.49483968 MHZ|
T VT2 [T1] 9.31 dB
B 459950475952 WFZ|
——D2 4.5 dBi AllFT1Y _19d 15 dB
HiAx | , 10.32064128 kHZ
o i dh j
S
-2
-3
_4 I jilk |
- | |

et i b

Nkl

-6
-6
Center 459.5 MHz 5 kHz/ Span 50 kHz
Date: 8_.DEC.2016 20:26:45

Frequency 459.5 MHz: 99% Occupied & 26 dB Bandwidth, Low Power

Marker 1 [T1] RBW 100 Hz  RF Att 30 dB
Ref Lvi 0.48 dBm VBW 1 kHz
32 dBm 459.49463928 MHz SwT 25 s unit dBm
3
oS R offset YI[ITII ~48 dBn
44949463928 MHz
2 oP 9.91983968 kHz
V11 [T1] 4.90 dBn
499.49483968 MHz
1 70 T T ITII 9 dBn
449.50475952 MHz
D2 1.4 dB 1 T ETtT =14 A6dB
! ‘ 10.32064128 kHz
1 .
1y
-2
=3 llJ
-4
s ,

MHWWW“WW

Date

Center

H 8_.DEC.2016 20:25:29

459.5 MHz

5 kHz/

Span 50 kHz

1MA
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RDG161124004-00A

Frequency 453.2125 MHz: Emission Mask, High Power

RBW 100 Hz RF Att 30 dB

Ref Lvi VBW 1 kHz

40 dBm SWT 60 s unit dBm
4

30.5 dB Offset

3
2
1 / \
—1 Z \
=2 MASK-DLH / n \
-3 / m \
-4

-50

g

|

WMW)WW ; J

Vil

Date

®

Center

453.2125 MHz

H 8_.DEC.2016 20:31:57

12 kHz/

Span

120 kHz

Frequency 453.2125 MHz: Emission Mask, Low Power

3

RBW 100 Hz RF Att 30 dB
Ref Lvi VBW 1 kHz
36 dBm SWT 60 s unit dBm
36,
30.5 dB Offset
/ [l I \
MASK D] /I \

-4

L

AWl

o

it

Date:

Center 453.2125 MHz

8.DEC.2016 20:29:06

12 kHz/

Span

120 kHz
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RDG161124004-00A

Digital Modulation:

Frequency 453.2125 MHz: 99% Occupied & 26 dB Bandwidth, High Power

Delta 1 [T1] RBW 100 Hz RF Att 30 dB
Ref Lvi -1.03 dB VBW 1 kHz
35 dBm 9.41883768 kHz SWT 25 s unit dBm
3!
s 30.5 dB Offset vi|[T1] —~d.93 dBn
4583.20754008 MHZ|
| D1 26 |dBm.
)A all[T1] -1.03 dB
2 T, LA 941893768 KkH
\r OPE 7.21442886 kHZ|
N 1 V11 [T1] 4._44 dBn
2 453.20864228 MHZ|
VT2 [T1] g5.41 dBn
D2 10 dBm ﬁ 4g3 2acgdez My
_1 Ii
_2 If 1‘
_3 “\‘I
_a \‘lln
_5 Wﬂ'\ AUIL
W
. !I

Center 453.2125 MHz

Date:

8.DEC.2016 20:39:35

5 kHz/

Span 50 kHz

Frequency 453.2125 MHz: 99% Occupied & 26 dB Bandwidth with Low Power

Marker 1 [T1] RBW 100 Hz RF Att 30 dB
Ref Lvi -3.73 dBm VBW 1 kHz
30 dBm 453.20774048 MHz SWT 25 s unit dBm
3
30.5 dB Offset vi1|[T1] ~3.73 dBn
D1 23.6 dBm AFIT207 7A048 WH
2 oP 731462926 KAZ
VTl [T1] .75 dBn
1 4593.20864228 MHZ|
VTP [T1] 2.12 dBn
4583.21595691 MHZ|
02 —2.2 a8 1 AT[ITI] —J.59 dB
9.21843687 kHz
_1 l) I
_2 A/V
3 \L
4 | ‘M
_5 o
AT IMM "Wﬂ il
—r A v
-7
Center 453.2125 MHz 5 kHz/ Span 50 kHz
Date: 8.DEC.2016 20:37:46
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RDG161124004-00A

Frequency 459.5 MHz: 99% Occupied & 26 dB Bandwidth, High Power

Delta 1 [T1] RBW 100 Hz RF Att 30 dB
Ref LvI -2.90 dB VBW 1 kHz
35 dBm 9.41883768 kHz SWT 25 s unit dBm
35,
s 30.5 dB Offset vi|[T1] ~4.02 dBnr
| b1 264 dBm 459.49493988 MHZ|
all[T1] -4.90 dB
2 . e
OPH 7.41482966 kHZ
N T1 T2 V11 [T1] gq.76 dB
4589.49614228 MHZ|
VT2 [T1] g.48 dBn
0 D2 |0.4 dBj ﬁ e
_1 A{ .
-2
_3 |A|y| 1
-4 }i}pl mlh
) WMNMW M Al
. I
-6
Center 459.5 MHz 5 kHz/ Span 50 kHz
Date: 8_DEC.2016 20:41:44

Frequency 459.5 MHz: 99% Occupied & 26 dB Bandwidth with Low Power

Marker 1 [T1] RBW 100 Hz  RF Att 30 dB

Ref Lvl -6.20 dBm VBW 1 kHz
30 dBm 459.49493988 MHz SWT 25 s unit dBm

3

30.5 dB Offset vi1|[T1] _6.20 dBn
| 51 221 dBm 499.49493988 MHz
2 oP 7 ZT487966 KAZ
VTl [T1] 4.54 dBn
12 | 499.49604208 MHz
T = VTP [T1] 4.55 dBn
459.50345691 MHz
u’\] ATTITIT —1-98 dB
—4D2 |-3.9 dB 9-51903808 KA

p—t—
= |

Center

Date:

459.5 MHz

5 kHz/

8_.DEC.2016 20:43:05

Span 50 kHz
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RDG161124004-00A

Frequency 453.2125 MHz: Emission Mask, High Power

RBW 100 Hz RF Att 30 dB

Ref Lvi vVBW 1 kHz

40 dBm SWT 60 s unit dBm
4

30.5 dB Offset

3
2
1 //l H \
_1 // \1\
=2 MASK-DLH /} \t \
_3 /J KI\
—4 A/ iw
_5 N wm |
-6l

Center 453.2125 MHz 12 kHz/ Span 120 kHz

Date: 8_.DEC.2016 20:33:45

Frequency 453.2125 MHz: Emission Mask, Low Power

RBW
Ref Lvi VBW

35 dBm SWT
35

100 Hz
1 kHz
60 s

RF Att 30 dB

unit dBm

30.5 dB Offset
3

e IRy
|

I

Center 453.2125 MHz 12 kHz/

Date: 8_.DEC.2016 20:35:54

Span 120 kHz

FCC Part 22 and 90

Page 25 of 39




Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RDG161124004-00A

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

Applicable Standard

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) For any frequency removed from the center of the authorized bandwidth f; to 5.625 kHz removed from
fo, 0 dB.

2) On any frequency removed from the center of the authorized bandwidth by a displacement frequency (fy
in kHz) of more than 5.626 kHz but no more than 12.5 kHz, at least 7.27 (f; —2.88 kHz) dB.

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

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: 23~24 °C
Relative Humidity: 50~54 %
ATM Pressure: 100.0~101.0 kPa

The testing was performed by Alisa Gao on 2016-12-08 and 2016-12-19.

Test Mode: Transmitting, please refer to the following plots.
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RDG161124004-00A

Analog Modulation:
30MHz - 1 GHz, Spacing Channel 12.5 kHz, 453.2125 MHz--- Part 90
Marker 1 [T1] RBW 100 kHz RF Attt 10 dB
@ Ref LvI -46.00 dBm VBW 300 kHz
30 dBm 792.00400802 MHz SWT 245 ms unit dBm
3
30.5 dB Offset vai[[rra] 4¢.00 dBn
792.00400802 MHZ]
2
1
4
~1
//
_2 D50 dBm
Fund.test with -3
notch filter
-4
1
. NUNVEVIY WO Sy P VIV RGN B W e MWMWWW
-6
-7
Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 8_.DEC.2016 20:46:22

1 GHz - 5 GHz, Spacing Channel 12.5 kHz, 453.2125 MHz --- Part 90

Marker 1 [T1] RBW 1 MHz RF Attt 10 dB
Ref LvI -36.01 dBm VBW 3 MHz
30 dBm 4.81563126 GHz SWT 10 ms uUnit dBm
3
30.5 (B Offset vi|Ti] 36.01 dBn
4.81563126 GHZ
2
1
-1
—20—Db4 20 dBm
-3
1
4 e Al ] 2 AN A sy 1y o AdiS sl W
UTLON YL e i M At A PG
-5
-6
-7
Start 1 GHz 400 MHz/ Stop 5 GHz

Date: 8.DEC.2016 20:45:44
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RDG161124004-00A

30MHz - 1 GHz, Spacing Channel 12.5 kHz, 459.5 MHz--- Part 22

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvi -46.01 dBm vVBW 300 kHz
30 dBm 984.44889780 MHz SWT 245 ms unit dBm

3

30 dB| Offset

/mcﬂnm \
\

Fund.test with -3 -13dBm limit
notch filter

1
_5 MWWWMVWWW—%MJLMWMWMWNMNA, .,MNMVM

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 19.DEC.2016 22:17:30

1 GHz - 5GHz, Spacing Channel 12.5 kHz, 459.5 MHz--- Part 22

Marker 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvi -37.27 dBm vVBW 3 MHz
30 dBm 4.83967936 GHz SWT 10 ms unit dBm

3

30 dB| Offset

3 [
) -13dBm limit

_4 PUEDTIRT POUPITTEIN LU W Y, Mo o vy ™ LA gl AL A byt A

(AN Yo A WAt W
-5i
-6l
=7

Start 1 GHz 400 MHz/ Stop 5 GHz

Date: 19.DEC.2016 22:18:52
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RDG161124004-00A

Digital Modulation:

30MHz - 1 GHz, 453.2125MHz--- Part 90

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref LvIi -44.83 dBm VBW 300 kHz
30 dBm 947 .51503006 MHz SWT 245 ms unit dBm
3
30.5 gdB Offset vi|rr1] -44 .83 dBn
947 .51503006 MHZ|

—2 /;1/’?’ dBm
-3

Fund.test with

notch filter -a

Start 30 MHz

Date:

97 MHz/

8.DEC.2016 20:44:36

1 GHz - 5 GHz, 453.2125MHz --- Part 90

Stop 1 GHz

Marker 1 [T1] RBW 1 MHz  RF Att 10 dB
Ref Lvi -37.03 dBm VBW 3 MHz
30 dBm 2.43486974 GHz SWT 10 ms unit dBm
3
30.5 (B Offset vl _37.03 dBn
2.43486974 GHZ|
2
1
-1
-20-Db4 20 dBm
-3
1
- 40l e gpA el sty pa A AP AN AL ot A g
-5i
-6
=7

Start 1 GHz

Date:

400 MHz/

8_DEC.2016 20:45:14

Stop 5 GHz
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RDG161124004-00A

30MHz - 1 GHz, 459.5 MHz--- Part 22

Marker 1 [T1] RBW 100 kHz  RF Att 10 dB
@ Ref Lvi -45_.93 dBm VBW 300 kHz
30 dBm 920.30060120 MHz SWT 245 ms unit dBm
3
30 dB| Offset
2
1
v
-1
- D1 2 dBm
3 ~\\\\\\\\\\
. -13dBm limit
Fund.test with
notch filter -4
1
s A AN A A Juprg ‘AMJ\/\V“AM)J“LkMJJNﬂFMV“AlmjAAﬂ¢V&*NIL»**“
-6
-7
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 19.DEC.2016 22:19:34
1 GHz - 5 GHz, 459.5 MHz --- Part 22
Marker 1 [T1] RBW 1 MHz RF Attt 10 dB
@ Ref Lvl -36.71 dBm VBW 3 MHz
30 dBm 4_.43887776 GHz SWT 10 ms unit dBm
3
30 dB| Offset
2
1
-1
_20Db1 20 dem
3 ~\\\\\\‘\\\
N -13dBm limit
_4 A tana AL .y P sl b Lt syl e, A,uihli d A
NESTL L el i !
-5
-6
-7

Start 1 GHz 400 MHz/

Date: 19.DEC.2016 22:19:07

Stop 5 GHz
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RDG161124004-00A

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

Applicable Standard
FCC §2.1053, §22.861 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

Spurious attenuation limit in dB =50+10 Log;, (power out in Watts) for EUT with a 12.5 kHz channel
bandwidth.

Test Data

Environmental Conditions

Temperature: 23°C
Relative Humidity: 54 %
ATM Pressure: 101.0 kPa

The testing was performed by Layne Li on 2016-12-08.
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RDG161124004-00A

Test Mode: Transmitting

30MHz - 5GHz:
Receiver Turn Rx Antenna Substituted Absolute
Frequency " Table . SG Cable | Antenna " Limit | Margin
Reading Height | Polar . Level
(MH2) | qpuyy | Angle |55 | vy | Level | Loss | Gain | gy | (dBm) | (dB)
Degree (dBm) (dB) (dB)
Analog Modulation 453.2125 MHz- for FCC part 90
906.43 62.83 181 1.6 H -30.9 0.45 5.05 -26.30 -20 6.30
906.43 61.07 243 14 \% -33.6 0.45 5.05 -29.00 -20 9.00
1359.64 70.19 29 1.6 H -31.8 0.27 7.75 -24.32 -20 4.32
1359.64 73.62 183 1.9 \Y -34.0 0.27 7.75 -26.52 -20 6.52
Analog Modulation 459.5 MHz - for FCC part 22
919.00 63.43 156 2.1 H -30.4 0.45 5.05 -25.80 -13 12.80
919.00 61.35 227 2.1 \Y% -33.3 0.45 5.05 -28.70 -13 15.70
1408.50 66.32 19 1.3 H -35.0 0.34 7.92 -27.42 -13 14.42
1408.50 63.65 214 2.2 \Y -43.2 0.34 7.92 -35.62 -13 22.62
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RDG161124004-00A

Receiver Turn Rx Antenna Substituted Absolut
Frequency | o one Table . SG | Cable | Antenna SO | Limit | Margin
Reading Height | Polar . Level
(MHz) (BpV) Angle (m) HV) Level | Loss Gain (dBm) (dBm) (dB)
Degree (dBm) | (dB) (dB)
Digital Modulation 453.2125MHz- for FCC part 90
906.43 63.45 29 2.1 H -30.3 0.45 5.05 -25.70 -20 5.70
906.43 61.92 172 15 \Y -32.8 0.45 5.05 -28.20 -20 8.20
1359.64 70.19 159 15 H -31.8 0.27 7.75 -24.32 -20 4.32
1359.64 73.52 35 18 \Y -34.1 0.27 7.75 -26.62 -20 6.62
Digital Modulation 459.5 MHz- for FCC part 22
919.00 62.77 43 2.0 H -31.0 0.45 5.05 -26.40 -13 13.40
919.00 61.61 139 1.9 \ -33.1 0.45 5.05 -28.50 -13 15.50
1408.50 67.11 130 2.0 H -34.5 0.34 7.92 -26.92 -13 13.92
1408.50 64.97 20 1.7 \Y -43.1 0.34 7.92 -35.52 -13 22.52
Note:

Absolute Level = SG Level - Cable loss + Antenna Gain
Margin = Limit- Absolute Level
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RDG161124004-00A

FCC §2.1055 & § 22.355 & §90.213 - FREQUENCY STABILITY

Applicable Standard
FCC §2.1055, § 22.355 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: 23 °C
Relative Humidity: 54 %
ATM Pressure: 101.0 kPa

The testing was performed by Alisa Gao on 2016-12-08.

Test Mode: Transmitting
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RDG161124004-00A

For Analog Modulation

Reference Frequency: 453.2125MHz, Limit: +5 ppm

Test Environment

Frequency Measure with Time Elapsed

Tempﬂerature Power Supplied Frelt\l/[lf:lf;l;eegror Frequency Error
(©) (Vo) (MHz) (ppm)
Frequency Stability versus Input Temperature
50 4.35 453.212210 -0.6399
40 4.35 453.212201 -0.6597
30 4.35 453.212205 -0.6509
20 4.35 453.212207 -0.6465
10 4.35 453.212211 -0.6377
0 4.35 453.212198 -0.6664
-10 4.35 453.212203 -0.6553
-20 4.35 453.212213 -0.6333
-30 4.35 453.212206 -0.6487
Frequency Stability versus Input Voltage
20 4.00 453.212213 -0.6333

Reference Frequency: 459.5 MHz, Limit: +2.5 ppm, 12.5 kHz

Test Environment

Frequency Measure with Time Elapsed

Tempoerature Power Supplied Fl‘el(\l/llle:j:;i(li‘l‘or Frequency Error
() (Voo) (MH?z) (ppm)
Frequency Stability versus Input Temperature
50 4.35 459.499704 -0.6442
40 4.35 459.499712 -0.6268
30 4.35 459.499703 -0.6464
20 4.35 459.499708 -0.6355
10 4.35 459.499697 -0.6594
0 4.35 459.499706 -0.6398
-10 4.35 459.499702 -0.6485
-20 4.35 459.499695 -0.6638
-30 4.35 459.499705 -0.6420
Frequency Stability versus Input VVoltage
20 4.00 459.499698 -0.6572
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RDG161124004-00A

For Digital Modulation

Reference Frequency: 453.2125 MHz, Limit: 5 ppm, 12.5 kHz

Test Environment

Frequency Measure with Time Elapsed

Tem]z%‘;ture Powe{VSupplied FIY: :’:f:;;e:; Frequency Error
) (MHz) (ppm)
Frequency Stability versus Input Temperature
50 4.35 453.212191 -0.6818
40 4.35 453.212205 -0.6509
30 4.35 453.212207 -0.6465
20 4.35 453.212201 -0.6597
10 4.35 453.212196 -0.6708
0 4.35 453.212204 -0.6531
-10 4.35 453.212212 -0.6355
-20 4.35 453.212196 -0.6708
-30 4.35 453.212206 -0.6487
Frequency Stability versus Input Voltage

20 4.00 453.212209 -0.6421

Reference Frequency: 459.5 MHz, Limit: +2.5 ppm, 12.5 kHz

Test Environment

Frequency Measure with Time Elapsed

Tem?g;ture Powe{VSupplied Fl\,/: ::?::;e:; Frequency Error
nC) (MHz) (ppm)
Frequency Stability versus Input Temperature
50 4.35 459.499702 -0.6485
40 4.35 459.499707 -0.6376
30 4.35 459.499713 -0.6246
20 4.35 459.499695 -0.6638
10 4.35 459.499710 -0.6311
0 4.35 459.499709 -0.6333
-10 4.35 459.499705 -0.6420
-20 4.35 459.499712 -0.6268
-30 4.35 459.499696 -0.6616
Frequency Stability versus Input Voltage

20 4.00 459.499701 -0.6507

Note: End point voltage is 4.0 V
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Bay Area Compliance Laboratories Corp. (Kunshan) Report No.: RDG161124004-00A

FCC §90.214 - TRANSIENT FREQUENCY BEHAVIOR

Applicable Standard

Regulations: FCC 890.214
Test method: ANSI/TIA-603-D 2010, section 2.2.19.3

Test Procedure

a)
b)

c)

d)
e)

)

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 P,.

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,.

k) 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 o
Er. Spectrum Analyzer

Signal 3

Generator -
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RDG161124004-00A

Test Data

Environmental Conditions

Temperature: 25°C
Relative Humidity: 50 %
ATM Pressure: 101.0 kPa

The testing was performed by Alisa Gao on 2016-12-01.

Channel Separation

Transient Period

(kHz) (ms) Transient Frequency Result
10 (t1) <+/-12.5 kHz

12.5 25 (t2) <+/-6.25 kHz Pass
10 (t3) <+/-12.5 kHz

Please refer to the following plots.
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Bay Area Compliance Laboratories Corp. (Kunshan)

Report No.: RDG161124004-00A

Channel Spacing 12.5 kHz

Turn on
CF 453.2125 MHz Real Time OFF
Ref Lvi DEMOD BW: 30 kHz AF-Signal
50 dBm FM [Hz]
15k
30 dB Dffset
12}
SGL
Eey) — — TRG
< >
10ms
6K
dl
-
3K| fa
i iin)
_al
6K
oK
_121
—15Kk|
START O s STOP 70 ms
Date: 1.DEC.2016 23:47:02
Turn off
CF 453.2125 MHz Real Time OFF
Ref Lvi DEMOD BW: 30 kHz AF-Signal
50 dBm FM [Hz]
15k
30 dB Dffset
12}
SGL
Eey) TRG
10ms
6K
P -
< >
3K
IR
_ak
6K
oK
_121 |
—~15K
START O s STOP 70 ms
Date: 1.DEC.2016 23:46:42

xxxws END OF REPORT #%%3%%
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