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TEST REPORT

OF

FCC Part 15 Subpart C §15.209, §15.231
FCC ID : UYNTP2-TRUCKER-RA

Equipment Under Test : REPEATER

Model Name : TP2-TRUCKER-RA
Applicant : SEETRON INC.
Manufacturer : SEETRON INC.

Date of Test(s) : 2015. 03. 09 ~ 2015. 03. 29
Date of Issue 1 2015.03.29

In the configuration tested, the EUT complied with the standards specified above.

Tested By: Date: 2015. 03. 29

Patrick Kang

Approved By: Date: 2015. 03. 29

Hyunchae You
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1. General Information

1.1. Testing Laboratory

SGS Korea Co., Ltd. (Gunpo Laboratory)

- Wireless Div. 2FL, 10-2, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 435-837
All SGS services are rendered in accordance with the applicable SGS conditions of service available on
request and accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx.

Phone No. :  +82316880901
Fax No. ©  +8231688 0921

1.2. Details of applicant

Applicant : SEETRON INC.

Address :  201-403, 388 Songnea-daero, Wonmi-gu, Bucheon-si, Gyeonggi-do, 420-733
Contact Person : Cho, Byoum-Youn

Phone No. : +8232327 8123

1.3. Description of EUT

Kind of Product REPEATER

Model Name TP2-TRUCKER-RA

Associated Transmitter TP2-CV1-1 (FCC ID : UVNTP2-CV1-1)

Power Supply DC 24.0 V (used by vehicle battery)
Frequency Range Tx :433.92 M, Rx : 433.92 Mk
Modulation Type FSK

Number of Channels 1

Antenna Type Coil Antenna

1.4. Associated Transmitter

Model name Information
TP2-CV1-1 (FCC ID : UVNTP2-CV1-1) - Basic model
TP2-CV1-3 - These added models have different external depends on
TP2-2.3P various car wheel.
TP2-AD-9 - H/W and S/W are same as basic.

- TP2-CV1-1 was the worst case among the associated transmitters. So TP2-CV1-1 was used for test.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
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1.5. Test Equipment List
Equipment Manufacturer Model SIN Cal Date Intcc:a?\llal Cal Due.
Signal Generator Agilent E8257D MY51501169 Jul. 17,2014 | Annual Jul. 17, 2015
Spectrum Analyzer Agilent N9030A MY53120526 Jul. 17,2014 | Annual Jul. 17, 2015
Spectrum Analyzer R&S FSV30 101004 Jun. 25, 2014 | Annual | Jun. 25, 2015
DC power Supply Agilent UB002A MY48490027 Dec. 22, 2014 | Annual | Dec. 22, 2015
Attenuator Mini-Circuits BW-N20W5+ 0950-4 Dec. 23, 2014 | Annual | Dec. 23, 2015
Preamplifier H.P. 8447F 2944A03909 | Aug. 27,2014 | Annual | Aug. 27,2015
Preamplifier R&S SCU-18 10117 Dec. 26, 2014 | Annual | Dec. 26, 2015
High Pass Filter Mini-Circuits NHP-800+ VUU16801113-2 | Jul. 01, 2014 | Annual Jul. 01, 2015
High Pass Filter Wainwright WHK3.0/18G-10SS 344 Jun. 10, 2014 | Annual | Jun. 10, 2015
Test Receiver R&S ESU26 100109 Mar. 03, 2015 | Annual | Mar. 03, 2016
Loop Antenna SCHARFBECK FMZB1519 1519-039 Jul. 09,2013 | Biennial | Jul. 09, 2015
Trilog Broadband | SCHIWARFBECK VULB9163 396 Jun. 07,2013 | Biennial | Jun. 07, 2015
Horn Antenna R&S HF906 100326 Dec. 10, 2013 | Biennial | Dec. 10, 2015
Antenna Master INN-CO MM4000 N/A N.C.R. N/A N.C.R.
Turn Table INN-CO DS 1200S N/A N.C.R. N/A N.C.R.
Anechoic Chamber SY Corporation 9.6 m I;:S\gvr: ?6.6 m) N/A N.C.R. N/A N.C.R.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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1.6. Summary of Test Results

The EUT has been tested according to the following specifications:

APPLIED STANDARD : FCC Part 15 Subpart C §15.209, §15.231
Section in
FCC Part 15 Test Iltem Result
Radiated emission,
1232?%‘3 Spurious Emission and Complied
' Field Strength of Fundamental

15.231(c) Bandwidth of Operation frequency Complied
15.231(e) Transmission Time Complied

1.7. Test Report Revision

Revision Report number D_ate o Description
issue
0 F690501/RF-RTL008498 2015. 03. 17 Initial
Retested with associated transmitter
1 F690501/RF-RTL0O08498-1 | 2015. 03. 29 (TP2-CV1-1).
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2. Field Strength of Fundamental

2.1. Test Setup

The diagram below shows the test setup that is utilized to make the measurements for emission from 9 kifz

to 30 Mz Emissions.
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The diagram below shows the test setup that is utilized to make the measurements for emission from 30 Mz

to1l Gz Emissions.
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The diagram below shows the test setup that is utilized to make the measurements for emission .The

spurious emissions were investigated form 1 @z to the 10th harmonic of the highest fundamental frequency
or 40 Gz, whichever is lower.

o

Antenna Tower

..... > 3Im ( — Horn Antenna
E'U'T v /
\ 4 Spectrum
A Analyzer
( ] ; ;
g v ]

Sumogm i Im \
A A Amplifier

P

|
o
0 od

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.

SGSKoreaCo,, Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 435-040

RTT5041-20(2014.01.20)(2) Tel. +82 31 428 5700 / Fax. +82 31 427 2370

http://www.sgsgroup.kr
A4(210 mm x 297 mm)




Report Number: F690501/RF-RTL008498-1

Page: 8 of 18

2.2. Limit

2.2.1. Radiated emission limits, general requirements
Except as provided elsewhere in this Subpart, the emissions from an intentional radiator shall not exceed the
field strength levels specified in the following table:

Frequency Field Strength Measurement Distance
(Miz) (microvolts/meter) (meter)
0.009 — 0.490 2400/F(kiz) 300
0.490 — 1.705 24000/F(Kllz) 30
1.705 - 30.0 30 30
30 -88 100** 3
88 -216 150** 3
216 - 960 200** 3
Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under this
Section shall not be located in the frequency bands 54-72 M, 76-88 Mk, 174-216 M or 470-806 M.
However, operation within these frequency bands is permitted under other sections of this Part, e.g.,
Sections 15.231 and 15.241

2.2.2. Periodic operation in the band 40.66-40.70 Mk and above 70 Mk

According to 15.231(e), intentional radiators may operate at a periodic rate exceeding that specified in
paragraph (a) and may be employed for any type of operation, including operation prohibited in paragraph
(a), provided the intentional radiator complies with the provisions of paragraph (b) through (d) of this Section,
except the field strength table in paragraph (b) is replaced by the following:

Fundamental Freguency Field S(gcieé\r%t\?otl)tfsmgg?;nental Field Strég]gi];tsmigaspurious
(microvolts/meter)
40.66 — 40.70 1,000 100
70-130 500 50
130-174 500 to 1,500 ** 50 to 150 **
174 - 260 1,500 150
260 — 470 1,500 to 5,000 ** 150 to 500 **
Above 470 5,000 500

** |inear interpolations

Where F is the frequency in Mk, the formulas for calculating the maximum permitted fundamental field
strengths are as follows : for the band 130-174 Mk, ¢V/m at 3 meters = 22.72727(F)-2454.545; for the band
260-470 Miz, N/m at 3 meters = 16.6667(F)-2833.333. The maximum permitted unwanted emission level is
20 dB below the maximum permitted fundamental level.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
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2.3. Test Procedures
Radiated emissions from the EUT were measured according to the dictates of ANSI C63.4:2009

2.3.1. Test Procedures for emission from 9 kiz to 30 Mk

a. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter anechoic
chamber test site. The table was rotated 360 degrees to determine the position of the highest radiation.

b. Then antenna is a loop antenna is fixed at one meter above the ground to determine the maximum value
of the field strength. Both parallel and perpendicular of the antenna are set to make the measurement.

c. For each suspected emission, the EUT was arranged to its worst case and then the table was turned from
0 degrees to 360 degrees to find the maximum reading.

d. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum Hold
Mode.

2.3.2. Test Procedures for emission from 30 ME to 1 000 Mk

a. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter anechoic
chamber test site. The table was rotated 360 degrees to determine the position of the highest radiation.

b. During performing radiated emission below 1 Gz, the EUT was set 3 meters away from the interference
receiving antenna, which was mounted on the top of a variable-height antenna tower. During performing
radiated emission above 1 (lz, the EUT was set 3 meter away from the interference-receiving antenna.

c. The antenna is a broadband antenna, and its height is varied from one meter to four meters above the
ground to determine the maximum value of the field strength. Both horizontal and vertical polarizations of
the antenna are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned to
heights from 1 meter to 4 meters and the table was turned from O degrees to 360 degrees to find the
maximum reading.

e. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum Hold
Mode.

f. If the emission level of the EUT in peak mode was 10 dB lower than the limit specified, then testing could
be stopped and the peak values of the EUT would be reported. Otherwise the emissions that did not have
10 dB margin would be re-tested one by one using peak, quasi-peak or average method as specified and
then reported in a data sheet.

2.3.3. Test Procedures for emission above 1 (Hz

a. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter anechoic
chamber test site. The table was rotated 360 degrees to determine the position of the highest radiation.

b. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1 M for Peak
detection and frequency above 1 (.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
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2.4. Test Result

Ambient temperature
Relative humidity

(23 +

47

1) C
% R.H.

The following table shows the highest levels of radiated emissions on both polarizations of horizontal and

vertical
F&ES' DeiEeier | At o)k RfdaBiivr;g Fggttsrn (r:iaB) LoCsasb(IgB) (?Bii’lljr:) (dLBLr\T/]/irtn) M?;g)m
433.92 | Peak H 67.60 17.46 2.70 87.76 | 9287 | 511
433.92 | Average H 49.88 17.46 2.70 7004 | 7287 | 283
433.92 | Peak v 67.30 17.09 2.70 87.09 | 9287 | 578
433.92 | Average v 49.58 17.09 2.70 69.37 7287 | 350
Remark:

To get a maximum emission level from the EUT, the EUT was moved throughout the X-axis, Y-axis and
Z-axis. Worst case is Z-axis.

Definition of DUT for three orthogonal planes is described in the test setup photo.

Note:

1. Correction Factor =
2. 3 m Limit (dBV/im) =
3. Average Reading =
4.

Antenna Factor + Cable Loss
20log[16.6667(F(Mi))-2833.3333] = 72.87
Peak Reading + Duty Cycle Correction Factor

Duty Cycle Correction Factor : 20log( Ton / 100 ms) = 20log(13/100) = -17.72
-Txontime =13 ms

- Tx on+off = 30.535 s (pulse train is 100 ms instead of 30.535 s)

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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3. Spurious Emission

3.1. Test Setup
Same as section 2.1. of this report

3.2. Limit
Same as section 2.2. of this report

3.3. Test Procedures
Radiated emissions from the EUT were measured according to the dictates of ANSI C63.4:2009

3.3.1. Test Procedures for emission from 9 kiz to 30 Mk

a. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter anechoic
chamber test site. The table was rotated 360 degrees to determine the position of the highest radiation.

b. Then antenna is a loop antenna is fixed at one meter above the ground to determine the maximum value
of the field strength. Both parallel and perpendicular of the antenna are set to make the measurement.

c. For each suspected emission, the EUT was arranged to its worst case and then the table was turned from
0 degrees to 360 degrees to find the maximum reading.

d. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum Hold
Mode.

3.3.2. Test Procedures for emission from 30 Mi to 1 000 Mk

a. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter anechoic
chamber test site. The table was rotated 360 degrees to determine the position of the highest radiation.

b. During performing radiated emission below 1 Gz, the EUT was set 3 meters away from the interference
receiving antenna, which was mounted on the top of a variable-height antenna tower. During performing
radiated emission above 1 (lz, the EUT was set 3 meter away from the interference-receiving antenna.

c. The antenna is a broadband antenna, and its height is varied from one meter to four meters above the
ground to determine the maximum value of the field strength. Both horizontal and vertical polarizations of
the antenna are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned to
heights from 1 meter to 4 meters and the table was turned from O degrees to 360 degrees to find the
maximum reading.

e. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum Hold
Mode.

f. If the emission level of the EUT in peak mode was 10 dB lower than the limit specified, then testing could
be stopped and the peak values of the EUT would be reported. Otherwise the emissions that did not have
10 dB margin would be re-tested one by one using peak, quasi-peak or average method as specified and
then reported in a data sheet.

3.3.3. Test Procedures for emission above 1 Gz

a. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter anechoic
chamber test site. The table was rotated 360 degrees to determine the position of the highest radiation.

b. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1 M for Peak
detection and frequency above 1 (.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.

SGSKoreaCo,, Ltd. (Gunpo Laboratory) 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 435-040 http://www.sgsgroup.kr
RTT5041-20(2014.01.20)(2) Tel. +82 31 428 5700 / Fax. +82 31 427 2370 A4(210 mm x 297 mm)




Report Number: F690501/RF-RTL008498-1 Page: 12 of 18

3.4. Test Result

Ambient temperature 2321 T
Relative humidity .47 % R.H.

The following table shows the highest levels of radiated emissions on both polarizations of horizontal and vertical.
The frequency spectrum from 9 kiiz to 4 340.00 Mk was investigated
All reading values are peak detector.

Radiated Emissions Ant | Correction Factors Total FCC Limit
Frequency | Reading Detect Pol. AF GaG\rTfCL Actual Limit Margin
(Miz) (dBuV) Mode (dB/m) (dB) (dBuV/m) (dBuV/m) (dB)
867.82 37.20 Peak H 22.72 -23.73 36.19 72.87 36.68
867.82 33.50 Peak \Y 23.28 -23.73 33.05 72.87 39.82
*1301.82 50.00 Peak \Y 25.16 -37.57 37.59 74.00 36.41
1735.67 47.48 Peak H 26.94 -36.65 37.77 72.87 35.10
1735.87 47.97 Peak \Y 26.94 -36.65 38.26 72.87 34.61
2169.71 47.46 Peak H 27.58 -35.87 39.17 72.87 33.70
2 603.63 47.20 Peak \Y 28.59 -35.74 40.05 72.87 32.82
3037.40 46.12 Peak \Y 29.91 -35.50 40.53 72.87 32.34
3037.42 45.35 Peak H 29.91 -35.50 39.76 72.87 33.11
Above Not ) i i i i i i
3100.000 detected
Remark:
1. To get a maximum emission level from the EUT, the EUT was moved throughout the X-axis, Y-axis

and Z-axis. Worst Case is Z-axis
Definition of DUT for three orthogonal planes is described in the test setup photo.

2. “*” means the restricted band.
3. - 3 m Peak Limit (dBgV/m) = 20log[16.6667(F(Mk))-2833.3333] =72.87
- 3 m average limit (dBzV/m) 20l0g[16.6667(F(M))-2833.3333] - 20 = 52.87
4, Correction Factor = Antenna Factor + Cable Loss
5. Average test would not be applied if the peak results were lower than the average limit.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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4. Bandwidth of Operation Frequency

4.1. Test Setup

Spectrum
Analyzer

EUT Attenuator

4.2. Limit

The bandwidth of the emission shall be no wider than 0.25 % of the center frequency for devices operating
above 70 M and below 900 M. Bandwidth is determined at the points 20 dB down from the modulated
carrier.

4.3. Test Procedure

1. The transmitter output is connected to the spectrum analyzer.

2. The bandwidth of the fundamental frequency was measured with the spectrum analyzer using RBW=10 kifz,
VBW=10 kiz and Span=1 M.

3. The bandwidth of fundamental frequency was measured and recorded.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
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4.4. Test Result

Ambient temperature 231 T
Relative humidity .47 % R.H.
Carrier Frequency Bandw[dth el e Limit
(i) emission (i) Remark
(kiz)
i daB
433.92 138.90 1084.80 The point 20 d5 down from the
modulated carrier
Spectrum 3 @] In%:
Ref Level 9.61 dBm  Offset 19.61 d& RBW 10 kH=z
Att 10de  SWT 1ms YBW 10kHz Mode Sweep
@ 1Pk Max
D3[1] -0.34 dB
138.00 kHz
0 dem m M1[1] -29.75 dBm
¥ 4332.86500 MHz
vl Y
D1 -20,230 dBm
// =
/j N
e Ja
] e
-70 dBm
-80 dBm
CF 433.92 MHz 601 pts Span 1.0 MHz
Marker
Type | Ref | Trc | ¥-value | Y¥-value | Function Function Result
M1 1 433,865 MHz -20,75 dBm
M2 1 433.9099 MHz -3.23 dBm
D3 M1 1 138.9 kHz -0.34 de
™M ing...
[ ] [ ] easuring FEEEEEE K] Yy
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5. Transmission Time

5.1. Test Setup

Associated Spectrum
. EUT
Transmitter Analyzer

5.2. Limit

Devices Operated under the provisions of this paragraph shall be provided with a means for automatically
limiting operation so that the duration of shall not be greater than one second and the silent period between
transmissions shall be at least 30 times the duration of the transmission but in no case less than 10 seconds.

5.3. Test Procedure

1. The transmitter output is connected to the spectrum analyzer.

2. The bandwidth of the fundamental frequency was measured with the spectrum analyzer using RBW=1
VBW=1 Mz, Span=0 Hz.

3. The bandwidth of fundamental frequency was measured and recorded.

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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5.4. Test Result
Ambient temperature 23+ 1) T
Relative humidity .47 % R.H.
Transmission Time . . Silent Period Versus
Frequency (s) St PUFEEN (&) Transmission Time Ratio Result
) Measured Limit Measured Limit Measured Limit
Same or Same or 'A,[‘itnLeeiS:hzseo
433.92 0.013 less than 30.535 greater than | 2 348.846 . Pass
duration of the
1s 10s L
transmission
Note:
1. Silent Period Versus Transmission Time Ratio
- Silent Period . 30.535s
- Transmission Time : 0.013 s
- Ratio . Silent Period / Transmission Time

= 30.535 (s) / 0.013 (s) = 2 348.846

The results shown in this test report refer only to the sample(s) tested unless otherwise stated. This test
report cannot be reproduced, except in full, without prior written permission of the Company.
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Transmission Time

Spectrum 3 @] IE%II

Ref Level 5.00 dBm @ RBW 1 MHz
Att 25 dB @ SWT S00ms & YBW 1 MHz

D2[1] 0.03 dB

0 dim 12.043 ms
M1[1] -28.90 dBm

166.667 ms

-70 dBm

-80 dBm

-90 dBm

CF 433.92 MHz

Ready

DERREEREE y
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Silent Period

[acomm] Svocrim 3 | &2
Ref Level 5.00 dBm @ RBW 1 MHz
Att 25dB @ SWT 100 = @ VBW 1 MHz

D4{1] 0.00 dB
30.580 s
M1[1] -29.63 dBm
18.551 s

Ot

-60 dBm
-70 dBm
-80 dBm
-90 dBm
CF 433.92 MHz 691 pts 10.0 s/
Marker
Type | Ref | Trc | ¥-value | ¥-value | Function Function Result |
M1 1 18.551 = -29.63 dBm
D2 M1 1 30.535 = 0.07 de
M3 1 49.13 = -29.55 dBm
D4 M3 1 30.58 = -0.00 dB
Read EREEEEEEN
| J1 J7 Ready L 7
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