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TEST REPORT

of

FCC Part 15 Subpart C §15.209
IC RSS-210 Issue 10 and RSS-Gen Issue 5

FCC ID: TQ8-IBU-4E13
IC Certification: 5074A-IBU4E13

Equipment Under Test : SMART KEY ECU
Model Name . IBU-4E13

Variant Model Name(s)

Applicant :  Hyundai Mobis Co., Ltd.
Manufacturer : Hyundai Mobis Co., Ltd.
Date of Receipt : 2021.04.28

Date of Test(s) : 2021.05.04 ~ 2021.06.09
Date of Issue : 2021.06.11

In the configuration tested, the EUT complied with the standards specified above. This test
report does not assure KOLAS accreditation.

1) The results of this test report are effective only to the items tested.
2) The SGS Korea is not responsible for the sampling, the results of this test report apply to the sample as received.
3) This test report cannot be reproduced, except in full, without prior written permission of the Company.

Technical
Tested by: %\ Manager: %’—

Nancy Park Jinhyoung Cho

SGS Korea Co., Ltd. Gunpo Laboratory
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1. General Information

1.1. Testing Laboratory

SGS Korea Co., Ltd. (Gunpo Laboratory)
- 10-2, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
- 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
- Designation number: KR0150
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. . +82 31688 0901
Fax No. . +82 31688 0921

1.2. Details of Applicant

Applicant : Hyundai Mobis Co., Ltd.

Address . 203, Teheran-ro, Gangnam-gu, Seoul, South Korea, 135-977
Contact Person  : Choe, Seung-hoon

Phone No. . +82 31 260 0098

1.3. Details of Manufacturer

Company . Same as applicant
Address . Same as applicant

1.4. Description of EUT

Kind of Product SMART KEY ECU

Model Name IBU-4E13

Serial Number 001

Power Supply DC 120V

Frequency Range Tx: 125.00 Kz, Rx: 433.92 M
Tx Coil Antenna

Antenna Type
Rx PCB Pattern Antenna

SSB Antenna: 93500-S1000

Antenna Part Number | | =\ oo 95460-S1520, 95460-S1500, 95460-S1530, 95460-S1510

H/W Version 1.00

S/W Version 1.00
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1.5. Declarations by the manufacturer
- The EUT has 7 transmit antenna and 1 receive antenna.
- The transmit antennas can not operate at the same time.
1.6. Test Equipment List
. Cal.
Equipment Manufacturer Model SIN Cal. Date Interval Cal. Due
Spectrum Analyzer R&S FSV30 103210 Dec. 07, 2020 | Annual |Dec. 07, 2021
Signal Generator R&S SMBV100A 255834 May 31, 2021 | Annual |May 31, 2022
DC Power Supply Agilent U8002A MY49030063 | Feb. 02, 2021 | Annual |Feb. 02, 2022
Preamplifier H.P. 8447F 2944A03909 | Aug. 06, 2020 | Annual [Aug. 06, 2021
Test Receiver R&S ESU26 100109 Feb. 19, 2021 | Annual |Feb. 19, 2022
Loop Antenna Schwarzbeck FMZB 1519 1519-039 | Aug. 22, 2019 | Biennial |Aug. 22, 2021
P Mess-Elektronik 9. 22, iennial |Aug. 22,
Bilog Antenna Schwarzbeck VULB 9163 01126 Dec. 22, 2020 | Biennial |Dec. 22, 2022
Mess-Elektronik
Turn Table Innco systems DS 1200 S N/A N.C.R. N/A N.C.R.
GmbH
Innco systems CONTROLLER C0O3000/963/3
Controller GmbH CO3000-4P 8330516/L N.C.R. N/A N.C.R.
Innco systems MA4640/536/3
Antenna Mast GmbH MA4640-XP-ET 8330516/ N.C.R. N/A N.C.R.
Anechoic Chamber| SY C i Lx W H N/A N.C.R N/A N.C.R
necnhoic amoper orporation (9.6 mx6.4mx6.6 m) .C.R. .C.R.
Coaxial Cable RFONE MWX221-NMSNNMS | 31053142 | May 27, 2021 | S€™" |Nov. 27, 2021
(4 m) annual
Coaxial Cable RFONE PL520-NMNM-10M | 53500324001 May 27, 2021 Semi- -\ oy, 27,2021
(10 m) annual

Note;

- For equipment listed above that has a calibration date or calibration due date that falls within the test date
range, care was taken to ensure that this equipment was used after the calibration date and before the
calibration due date.

1.7. Sample Calculation

Where relevant, the following sample calculation is provided:
Field strength level (dBuV/m) = Measured level (dBuV) + Antenna factor (dB) + Cable loss (dB)
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1.8. Summary of Test Results

The EUT has been tested according to the following specifications:

Applied standard: FCC Part 15 Subpart C, IC RSS-210 Issue 10, RSS-Gen Issue 5

Section in FCC Section in IC Test Item(s) Result

RSS'Zl? :I))ssue 10, Radiated emission,

15.209 = Spurious Emission and Complied
RSS-Gen Issue 5, .

8.9 Field Strength of Fundamental
2.1049 - 20 dB Bandwidth Complied
- RSS-GEeSn7Issue 5 Occupied Bandwidth Complied
15.207 RSS—GZnSIssue 5 AC Power Line Conducted Emission N/AD

Note;

1) The AC power line test was not performed because the EUT use battery power for operation and which
do not operate from the AC power lines.

1.9. Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on
the apparatus:

Parameter Uncertainty
20 dB Bandwidth +13.12 Kz
H +3.66 dB
Radiated Emission, 9 kilz to 30 M
\Y +3.66 dB
H +4.90 dB
Radiated Emission, below 1 (fz
\Y +4.82 dB

All measurement uncertainty values are shown with a coverage factor of k=2 to indicate a 95 % level of
confidence.

1.10. Test Report Revision

Revision Report Number Date of Issue Description

0 F690501-RF-RTL002262 2021.06.11 Initial

RTT7081-02(2020.10.05)(0) A4(210 mm * 297 mm)



SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370
T http://www.sgsgroup.kr
Report Number: F690501-RF-RTL002262 Page: 6 of 34

2. Field Strength of Fundamental and Spurious Emission

2.1. Test Setup

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

MiLz.
Turn Table
EUT l
f ? Coaxial
Power Cable 0.8m —Cable
p

!

Ground Plane

Power

EMI Receiver

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

to 1 Glz.
Tm — 4m
Turn Table l
EUT l
I’ Coaxial
Power Cable 0.8 m 44— Cable

T

Ground Plane

EMI Receiver
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2.2. Limits

2.2.1. FCC

According to §815.209(a), 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 2 400/F(kliz) 300
0.490-1.705 24 000/F(ktkz) 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 M, 174-216 M or 470-806 M.
However, operation within these frequency bands is permitted under other sections of this part, e.g.,

§815.231 and 15.241.

According to 815.209(d), The emission limits shown in the above table are based on measurements
employing a CISPR quasi-peak detector except for the frequency bands 9-90 kiiz, 110-490 kiz and above
1 000 M. Radiated emission limits in these three bands are based on measurements employing an average

detector.
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222.1C

According to RSS-Gen Issue 5, 8.9.

Except where otherwise indicated in the applicable RSS, radiated emissions shall comply with the field
strength limits shown in table 5 and table 6. Additionally, the level of any transmitter unwanted emission shall
not exceed the level of the transmitter’'s fundamental emission.

Table 5 - General field strength limits at frequencies above 30 Mk

Frequency (Mi) Field Strength (pV/m at 3 m)
30-88 100
88-216 150
216-960 200
Above 960 500

Table 6 - General field strength limits at frequencies below 30 Mk

Frequency Magnetic Field Strength (H-Field) (uA/m) | Measurement Distance (m)
9-490 Kz ! 6.37/F (F in Kk) 300
490-1 705 Kz 63.7/F (F in Kk) 30

1.705-30 Mt 0.08 30

Note 1: The emission limits for the ranges 9-90 kifz and 110-490 kiz are based on measurements
employing a linear average detector.

According to RSS-210 Issue 10, 7.3.

Transmitters whose wanted and unwanted emissions fall within the general field strength limits specified in
RSS-Gen may operate licence exempt in any of the frequency bands, other than the restricted frequency
bands, other than the restricted frequency bands listed in RSS-Gen and the TV bands 54-72 Mz, 76-88 M,
174-216 Mk and 470-602 Miz, and shall be certified under RSS-210. Under no circumstances shall the level of
any unwanted emissions exceed the level of the fundamental emissions.
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2.3. Test Procedures

Radiated emissions from the EUT were measured according to the dictates of ANSI C63.10-2013.
2.3.1. Test Procedures for emission from 9 kiz to 30 Mk

1. 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.

2. 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.

3. 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.

4. The test-receiver system was set to average or quasi peak detect function and Specified Bandwidth with
Maximum Hold Mode.

5. To get a maximum emission level from the EUT, the EUT is manipulated through three orthogonal planes
(X, Y, Z). Worst orthogonal plan of EUT is X — axis during radiation test.

2.3.2. Test Procedures for emission from 30 Mz 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 (iz, 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.
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2.4. Field Strength of Fundamental Test Result

Ambient temperature ©(23%1) °C
Relative humidity .47 % R.H.

The following table shows the highest level of radiated emissions on between polarizations of horizontal and

vertical.
Radiated Emissions Ant. CIAEELE) Total Limit
Factors
Frec&;ncy Reading Detect | | Ant. Cable ((?;’;‘;J/:) (?Bcut\;llzl) ( dI]-Blur\TI]/Ir;) Margin
(dBu) Mode . (dB/m) (dB) at3m at300m | at 300 m (45)
DRV Antenna
0.125 63.90 Average | H 17.80 | 0.15 81.85 1.85 25.67 23.82
AST Antenna
0.125 65.70 Average | H 17.80 | 0.15 83.65 3.65 25.67 22.02
BMP Antenna
0.125 63.70 Average | H 17.80 | 0.15 81.65 1.65 25.67 24.02
INT1 Antenna
0.125 65.70 Average | H 17.80 | 0.15 83.65 3.65 25.67 22.02
REAR Antenna
0.125 68.10 Average | H 17.80 | 0.15 86.05 6.05 25.67 19.62
TRK Antenna
0.125 66.90 Average | H 17.80 | 0.15 84.85 4.85 25.67 20.82
SSB Antenna
0.125 64.00 Average | H 17.80 | 0.15 81.95 1.95 25.67 23.72
Remark;

1. According to §15.31(f)(2) 300 m Result (dBuV/m) = 3 m Result (dBpV/m) - 40log (300/3) (dBpV/m).

2. According to §15.209(d), the measurements were tested by using Quasi peak detector except for the
frequency bands 9-90 klz, 110-490 kllz and above 1 000 M in these three bands on measurements
employing an average detector.

3. The limit above was calculated based on table of §15.209(a).

4. According to ANSI C63.10: 2013, For measurement below 30 M.
conversion factor from E-field to H-field is considered as free-space impedance [1 yV/m = (1/377 Q) x 1 yA/m]
The FCC limits are same to the IC limits.

5. Actual (dBuV/m) at 3 m = Reading (dBuV) + AF (dB/m) + CL (dB).
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- Test plots
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2.5. Spurious Emission Test Result

Ambient temperature ©(23%1) °C
Relative humidity . 47 % R.H.

The following table shows the highest level of radiated emissions on between polarizations of horizontal and

vertical.
DRV Antenna
Below 30 Mk
. . Correction o
Radiated Emissions Ant. Factors Total Limit
Actual Limit
. Actual .
Frequency Reading Detect Pol AF CL (dBuV/m) (dBpwV/m) | (dBuV/m) | Margin
(M) (dBuV) Mode " | (dB/m) (dB) K at300m | at 300 m (dB)
at3m
or 30 m or 30 m
0.019 28.60 Average H 18.23 0.10 46.93 -33.07 42.03 75.10
0.035 29.50 Average H 17.89 0.11 47.50 -32.50 36.72 69.22
Quasi
0.628 11.10 Peak H 17.80 0.18 29.08 -10.92 31.65 42.57
Above 30 Mk
Radiated Emissions Ant Correction Factors Total Limit
Frequency | Reading Detect | | AF AMP + CL Actual Limit Margin
(MHz) (dBpv) Mode : (dB/m) (dB) (dBuV/m) (dBpV/m) (dB)
219.92 35.50 Peak H 16.90 -25.54 26.86 46.00 19.14
258.80 34.70 Peak \Y 18.17 -25.33 27.54 46.00 18.46
316.11 33.40 Peak \Y 19.14 -25.10 27.44 46.00 18.56
Above Not ) i i i ) i )
400.00 detected
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AST Antenna

Below 30 Mk
. . Correction Arr
Radiated Emissions Ant. Factors Total Limit
_ Actual Actual Limit _
Frequency Read|ng Detect Pol AF CL (dB V/m) (dBuV/m) (dBuV/m) Margln
(MHz) (dBpV) Mode " | (dB/m) (dB) H at300m | at 300 m (dB)
at3m
or 30 m or 30 m
0.019 33.00 Average H 18.23 0.10 51.33 -28.67 42.03 70.70
0.035 29.10 Average H 17.89 0.11 47.10 -32.90 36.72 69.62
0.389 8.80 Average H 17.76 0.17 26.73 -53.27 15.81 69.08
Above 30 Mk
Radiated Emissions Ant Correction Factors Total Limit
Frequency | Reading Detect | | AF AMP + CL Actual Limit Margin
(MHz) (dBpv) Mode : (dB/m) (dB) (dBpV/m) (dBpV/m) (dB)
134.44 36.50 Peak H 14.10 -26.36 24.24 43.50 19.26
188.96 37.20 Peak H 15.80 -25.79 27.21 43.50 16.29
302.21 34.50 Peak \Y 19.00 -25.03 28.47 46.00 17.53
393.10 40.20 Peak H 21.22 -25.42 36.00 46.00 10.00
489.30 40.00 Peak V 22.69 -25.82 36.87 46.00 9.13
519.45 41.60 Peak V 23.29 -25.88 39.01 46.00 6.99
Above Not ) i i i ) i i
600.00 detected

RTT7081-02(2020.10.05)(0) A4(210 mm * 297 mm)



SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370

http://www.sgsgroup.kr

Report Number: F690501-RF-RTL002262 Page: 15 of 34
BMP Antenna
Below 30 Mk
. . Correction Arr
Radiated Emissions Ant. Factors Total Limit
_ Actual Actual Limit _
Frequency Read|ng Detect Pol AF CL (dB V/m) (dBuV/m) (dBuV/m) Margln
(M) (dBuV) Mode " | (dB/m) (dB) K at300m | at 300 m (dB)
at3m
or 30 m or 30 m
0.019 32.70 Average H 18.23 0.10 51.03 -28.97 42.03 71.00
0.035 30.40 Average H 17.89 0.11 48.40 -31.60 36.72 68.32
Quasi
0.628 11.10 Peak H 17.80 0.18 29.08 -10.92 31.65 42.57
Above 30 Mk
Radiated Emissions Ant Correction Factors Total Limit
Frequency | Reading Detect | | AF AMP + CL Actual Limit Margin
(MHz) (dBpV) Mode : (dB/m) (dB) (dBpV/m) (dBpV/m) (dB)
327.10 35.60 Peak \Y 19.63 -25.11 30.12 46.00 15.88
352.44 34.40 Peak \Y 20.46 -25.17 29.69 46.00 16.31
465.57 42.00 Peak \Y 22.11 -25.80 38.31 46.00 7.69
633.79 38.20 Peak \Y 25.00 -25.62 37.58 46.00 8.42
871.44 38.20 Peak \Y 27.40 -24.28 41.32 46.00 4.68
920.06 34.50 Peak H 28.20 -24.20 38.50 46.00 7.50
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INT1 Antenna
Below 30 Mk
. . Correction Arr
Radiated Emissions Ant. Factors Total Limit
_ Actual Actual Limit _
Frequency Reading Detect Pol AF CL (dBuV/m) (dBuV/m) (dBuV/m) | Margin
(Miz) (dBuv) Mode " | (dB/m) (dB) at300m | at 300 m (dB)
at3m
or 30 m or 30 m
0.019 33.30 Average H 18.23 0.10 51.63 -28.37 42.03 70.40
0.035 29.50 Average H 17.89 0.11 47.50 -32.50 36.72 69.22
Quasi
0.533 11.40 Peak H 17.73 0.17 29.30 -10.70 33.07 43.77
Above 30 Mk
Radiated Emissions Ant Correction Factors Total Limit
Frequency | Reading Detect | o, AF AMP + CL Actual Limit Margin
(MHz) (dBuV) Mode : (dB/m) (dB) (dBuV/m) (dBuV/m) (dB)
91.96 35.40 Peak \Y 16.09 -26.78 24.71 43.50 18.79
302.17 34.80 Peak \Y 19.00 -25.03 28.77 46.00 17.23
327.10 34.80 Peak \Y 19.63 -25.11 29.32 46.00 16.68
898.51 34.60 Peak H 27.94 -24.29 38.25 46.00 7.75
Above Not ) i i i ) i )
900.00 detected
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REAR Antenna

Below 30 Mk
. . Correction Arr
Radiated Emissions Ant. Factors Total Limit
_ Actual Actual Limit _
Frequency Reading Detect Pol AF CL (dBuV/m) (dBpV/m) (dBuV/m) | Margin
(Miz) (dBuv) Mode " | (dB/m) (dB) at300m | at 300 m (dB)
at3m
or 30 m or 30 m
0.022 39.40 Average H 18.14 0.10 57.64 -22.36 40.76 63.12
0.035 31.00 Average H 17.89 0.11 49.00 -31.00 36.72 67.72
1.107 8.20 %:Zil H | 1811 | 0.20 26.51 1349 | 2672 | 4021
Above 30 Mk
Radiated Emissions Ant Correction Factors Total Limit
Frequency | Reading Detect | o, AF AMP + CL Actual Limit Margin
(Mz) (dBuV) Mode : (dB/m) (dB) (dBpV/m) (dBuV/m) (dB)
86.62 36.20 Peak H 14.49 -26.83 23.86 40.00 16.14
99.56 35.20 Peak \Y 17.41 -26.72 25.89 43.50 17.61
301.84 35.30 Peak \Y 19.00 -25.04 29.26 46.00 16.74
352.28 34.70 Peak \Y 20.48 -25.17 30.01 46.00 15.99
Above Not ) i i i ) i )
400.00 detected
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TRK Antenna

Below 30 Mk
. . Correction Arr
Radiated Emissions Ant. Factors Total Limit
_ Actual Actual Limit _
Frequency Read|ng Detect Pol AF CL (dB V/m) (dBuV/m) (dBuV/m) Margln
(MHz) (dBpV) Mode " | (dB/m) (dB) H at300m | at 300 m (dB)
at3m
or 30 m or 30 m
0.019 33.80 Average H 18.23 0.10 52.13 -27.87 42.03 69.90
0.035 30.40 Average H 17.89 0.11 48.40 -31.60 36.72 68.32
1.345 7.40 %:Zil H | 1813 | 022 25.75 1425 | 2503 | 39.28
Above 30 Mk
Radiated Emissions Ant Correction Factors Total Limit
Frequency | Reading Detect | | AF AMP + CL Actual Limit Margin
(MHz) (dBpV) Mode : (dB/m) (dB) (dBuV/m) (dBpV/m) (dB)
179.87 36.20 Peak H 15.09 -25.87 25.42 43.50 18.08
188.88 35.20 Peak H 15.79 -25.79 25.20 43.50 18.30
278.85 33.00 Peak H 18.48 -25.16 26.32 46.00 19.68
327.39 34.10 Peak \Y 19.64 -25.11 28.63 46.00 17.37
352.28 33.00 Peak \Y 20.48 -25.17 28.31 46.00 17.69
475.31 33.10 Peak \Y 22.41 -25.83 29.68 46.00 16.32
Above Not ) i i i ) i )
500.00 detected
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SSB Antenna
Below 30 Mk
. . Correction Arr
Radiated Emissions Ant. Factors Total Limit
_ Actual Actual Limit _
Frequency Read|ng Detect Pol AF CL (dB V/m) (dBuV/m) (dBuV/m) Margln
(MHz) (dBpV) Mode " | (dB/m) (dB) H at300m | at 300 m (dB)
at3m
or 30 m or 30 m
0.019 32.80 Average H 18.23 0.10 51.13 -28.87 42.03 70.90
0.035 30.10 Average H 17.89 0.11 48.10 -31.90 36.72 68.62
Quasi
0.634 11.20 Peak H 17.81 0.18 29.19 -10.81 31.56 42.37
Above 30 Mk
Radiated Emissions Ant Correction Factors Total Limit
Frequency | Reading Detect | | AF AMP + CL Actual Limit Margin
(MHz) (dBpV) Mode : (dB/m) (dB) (dBpV/m) (dBpV/m) (dB)
301.92 35.00 Peak \Y 19.00 -25.03 28.97 46.00 17.03
327.27 36.40 Peak \Y 19.64 -25.11 30.93 46.00 15.07
352.36 34.90 Peak \Y 20.47 -25.17 30.20 46.00 15.80
366.67 36.00 Peak \Y 20.47 -25.22 31.25 46.00 14.75
381.54 35.80 Peak \Y 20.76 -25.36 31.20 46.00 14.80
397.06 36.50 Peak \Y 21.38 -25.48 32.40 46.00 13.60
Above Not ) i i i ) i i
400.00 detected
Remark;
1. According to §15.31(f)(2)

- 300 m Result (dBpV/m) = 3 m Result (dBpV/m) - 40log (300/3) (dBuV/m)

- 30 m Result (dBuV/m) = 3 m Result (dBuV/m) - 40log (30/3) (dBuV/m)
. According to field strength table of general requirement in §15.209(a), field strength limits below 1.705 Mz
were calculated as below.

-9 kiz to 490 Kiz: 20log (2 400 / F (kHz)) at 300 m (dBupV/m)

-490 Ktz to 1 705 kiz: 20log (24 000 / F (kiz)) at 30 m (dBuV/m)

. According to §15.209(d), the measurements were tested by using Quasi peak detector except for the
frequency bands 9-90 klfz, 110-490 kiiz and above 1 000 M in these three bands on measurements employing
an average detector.

4. According to ANSI C63.10: 2013, For measurement below 30 M.

conversion factor from E-field to H-field is considered as free-space impedance [1 pV/m = (1/377 Q) x 1 yA/m]
The FCC limits are same to the IC limits.

5. The limit above was calculated based on table of §15.209 (a).
6. Actual (dBuV/m) at 3 m = Reading (dBuV) + AF (dB/m) + CL (dB) or

Reading (dBuV) + AF (dB/m) + AMP (dB) + CL (dB).
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- Test plots
DRV Antenna

Below 30 Mk

® PR

Art 10 dB AUTO FRERMP OFF

FREQUENCY 19.0163 kHz

PK+ 33.10 dBuVv (27.1 19.01623 KkHz)

VPK 2 55 1BEnW [s] 19. 0163

AV 26.39 dEnv (28.6 19.01&63

T
T

dmav B 1
=

FREQUENCY 35.2741 kH=z
PE+ 32.26 dBpv (33.3 35.2741 kHz)
QPK 4 IBpV (29.6 5.27 kH=z
AV 29.48 dBpvV (29.5 35.2741 kHz)
Step 70 AUTG U

aspv

[ -~

Emm

® . e .'.,“";.

ATt 1D G5 AUTO  PREMMD oFE
FREQUENCY 628.3654
PE+ 16.80 dBpv (19.4 628,72
OPK iBpv g .
5.2%9 dBpv (5.5 628.3654 KkHz)
1
[r——
R
; e
amer
[ =
B
ki

Above 30 Mk

[dBuvym)]

foh E <FCC Subpart C>

— Limit(PKI
a0 ——————— Limit{a\)

<Mew Data>
a0 Spectrum(H.PKY

: ——— Spectrumi¥.PK)

70 | ———&——— Suspected [term{H)

Suspected Itemi\)

Level

1

Frequency

= B

%Wi” LU L AN L LN
+

IR . JEU N U A () I B R
E

o
=1
=
=1

600 1000
[MHz]

Remark;

- Traces shown in the plot were made by using a peak detector.
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AST Antenna
Below 30 Mk
FREQUENCY 18.7163 kH=z FREQUENCY 35.3703 kH=z
PK+ 37.23 dBpv (38.9 18.7163 kHz) PK+ 31.32 dBpv (32.7 35.3703 kHz)
AV 3.0 1 AV 28.51 29.1 3
I I
I
Smr 7 1 Smr 7 1
mm | mm |
B [ B [
FREQUENCY 189.1827 kHz
PK+ 19.72 dBuvV (22.9 389.1827 kHz
1§
:
- |
Above 30 Mk
[dB {uv/m)]
100 : ; ; <FCC Subpat C>
E : : ; ST T ik
WE : : : —————— Limit(a¥
E | H H <Mew Data>
80 F T T T SpectrumniH.PK)
E | H H ——  Spectrum(V.PK}
nE | ' H N ————&———— Suspected [tern(H}
E ] Suspected lem (v
BE : : L
i wE — : g
Wi
a0 £ :
2 £ ; ™
10 :3"‘ u : :
o E | 1 1 | 1
30 50 100 500 1000
Frequency [MHz]
Remark;

- Traces shown in the plot were made by using a peak detector.
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BMP Antenna
Below 30 Mk
FREQUENCY 18.7163 kH=z
PE+ 37.20 dBEpVv (38.1 18.7163 KkHz)
31.94 dBpvV (32.7 18.7163 Zf.E:.:-
-
I
B

z

ATt 10 dB MO FREAMD GEE

FREQUENCY 628.3654 kHz
K 16.27 dBpv (18.7 62B.3654 ki

o

[
—
T
dma
mm [
[com:
iz 1
Above 30 Mk
[dBuM/mi]
i E H <FCC Subpart C>
an E : —— LimitiPK}
= + ———————— Limit{&¥)
E H <Mew Data>
a0 F T Spectrurn(H.PK)
E : —— Spectum(V.PKO)
wE H N & Suspecied [tem{H}
E : ] Suspected temfy)
60 £ g
= E H B
E H N
3 * E : ]
0 E &
nE :
20 E
10
0 E H H H H H H H H H H H H H
Ell 50 100 500 1000
Frequency [MHz]
Remark;

- Traces shown in the plot were made by using a peak detector.
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INT1 Antenna
Below 30 Mk
FREQUENCY 18.7035 kH=z FREQUENCY
PK+ 38.35 dBpvV (38.5 18.70: PR+ 31.67 dBpV (33.2
i . 36 Bpt
I I
I
R . S
_— —
&=
FREQUENCY 532.6923 kHz
PK+ 15.33 dBpv (19.6  532.6923 kHz)
I
0
ey o
_—
B
Above 30 Mk
(o8B i)
1o = : <FCC Subpart C> Limitt?
WE T Emieet
80 E Spectrum(H FK)
E | — Spectrum(¥ PK)
wE ' . ———&——— Suspected [temiH}
E : | Suspected ltem{V}
& E =
i 0 j ]
wE ': ‘
a0 ;
2 E ﬁ
wE :
0 E i | P ; 1 1
30 50 100 500 1000
Frequency [MHz]
Remark;

- Traces shown in the plot were made by using a peak detector.
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REAR Antenna

Below 30 Mk

®

ATC LD 08 AUTO

FREQUENCY

PE+ 20.25 dBpv

FEEAN

22.4439 kHz
(35.4 22.4439 kHz)

dngy

FREQUENCY

PE+ 32.22

R
3

®

ATc 1D 08 AUTO

FREQUENCY

PE+ 12.486 dBpV (14.0

ZQEPE

AV 2.35
o=
SR
-
v
anav - o
|
R
10
a =
Above 30 Mk
[dE(uVém)]
10 e ; <FCC Subpar C>
E : ———— LimitPK)
80 + ——————— LimittAv)
E H <New Data>
80 F T Spectrum(H. PK)
F : —— Spectrum(V,PK)
mE H ———&——— Suspected [tem{H}
E : [ Suspected ltem(Y)
B0 E -
T E |
Fom | .
an L
0 E :
20
10 E
0 : !
a0 B0 100 500
Frequency
Remark;

- Traces shown in the plot were made by using a peak detector.
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TRK Antenna
Below 30 Mk
FREQUENCY FREQUENCY 35.3062 kH=z
PEA+ 37.05 dBpv (39. PE+ 32.11 33.8 35.3062 kHz)
AV 32.47 any 29.92 1 itz
T
T I
e - - " . dmv
=
FREQUENCY 1.3450385 MHz
PEA 12.20 dBpv (12.4 1.3245038 MHz)
I
[
=
dmav L
—
M'-_
Above 30 Mk
[dB(u\dgl‘n)]
100 = : : : FCC Subpart >
= : | | ——— LimitPKy
a0 F L L + ————— Limit{AV)
E : : ' <Mew Data>
a0 | i i i Spectrum(H.PK)
E ; ; ; ———— Spectrum(M.PK)
1 E r ———=——— Suspected [tem(H)
E ' ' ' ] Suspected ltem)
o0 e
5 A —
wE—
e
20 EWW 1
10 E : i
oE : : ‘ : ‘
30 50 100 500 1000
Frequency [MHz]
Remark;

- Traces shown in the plot were made by using a peak detector.
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SSB Antenna
Below 30 Mtz
® Art 10 48 AUTO .‘.'."J.I .-I. .-I - ® ATt 10 dB AUTO FRERMY OFF -
FREQUENCY 18.8094 kH=z FREQUENCY 35.3310 kH=z
PK+ 36.04 dBuvV (38.6 18.8094 ki PK+ 32.31 dBav (33.5 35.3210 kHz)
A, 31.83 I 32 8 28.57 -||:_:|'.-' (20.1 35.3210 kH=z
T I
T I
amay [ : Ay : . o T
[ =l
FREQUENCY 633.9744 kH=z
PE+ 15.25 dBuav 17.8 &€33.9744 kHz)
&8 dB 8 &
I
—
o |
B
Above 30 M
' (4B )
100 = T H T H <FCC Subpart C>
E | ' | ' —— Lmit(PK)
a0 = L L L 0 —— Limit{&\)
= | H | H <Mew Data>
80 & : : : : Spectrum(H.PK)
E i H ' H —————— Spectrumi(¥.PK}
0E ; ; i : - Slspected ey
e . — '5
I | .
wE 1 — 5
a0 £ ; :
a0 W
10
il E H H H H H
30 50 100 s00 1000
Frequency [MHz]
Remark;

- Traces shown in the plot

were made by using a peak detector.
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3.20 dB Bandwidth

3.1. Test Setup

EUT Spectrum

Analyzer

3.2. Limit

None; for reporting purposed only

3.3. Test Procedure

a. Span = set to capture all products of the modulation process, including the emission skirts.
RBW =200 Hz, VBW =200 Hz, Sweep = auto, Detector = peak, Trace = max hold.

b. The marker-to-peak function to set the mark to the peak of the emission. Use the marker-delta
function to measure 20 dB down one side of the emission. Reset the function, and move the marker
to the other side of the emission, until it is (as close as possible to) even with the reference marker
level. The marker-delta reading at this point is 20 dB bandwidth of the emission.
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3.4. Test Result

Ambient temperature © (23x1) °C
Relative humidity .47 % R.H.
Test Antenna Fre(zl:{;ncy UL '?k?lzr)]dW'dth Limit
DRV Antenna 125 8.886
AST Antenna 125 8.538
BMP Antenna 125 8.480
INT1 Antenna 125 8.480 Reporting proposed only
REAR Antenna 125 8.625
TRK Antenna 125 8.596
SSB Antenna 125 0.926

RTT7081-02(2020.10.05)(0)

A4(210 mm * 297 mm)




SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370
http://www.sgsgroup.kr

Report Number: F690501-RF-RTL002262

Page: 29 of 34

- Test plots

DRV Antenna

AST Antenna

Spectrum ? Spectrum ] ?
Ref Level 1000 dBm ® RBW 200 Hz Ref Level 30.00 cBm ® RBW 200 H:
o Att 20dE  SWT SO ms @ VBW 200 H:  Mode Sween At S0 SWT 50 ms & VBW 200 H:  Mode Sweep
[orm view | YEETT
Daril 0.45 ab)| Daril 0.91 d)
L 88860 kHz| B.53080 kHz|
0B - D 20 dn .
A mi1[1] -20.94 dBm)| " mMa[1] -7.79 dBm)|
M Ik n 120.6010 kHz| .| 120.5720 kHz]
=10 dBém H .l _,l’ '\ 10 di \ [n |
=t LAY 7 lo [\ J i {y
- | ad A o L dl I} f
~20.dB@m—ry _z0.720 denT - = 5 o f
o A T 1 il W | ! JI
30 dB f WV { u\k o dei 11 -7,860 dEn ' IRV il A
. " = -1 U 1 T T 7
\ o \1' ™ |'r L I'4 (I Py \. )
40 dBm—t el e = -20 dem—+ e Y s - f
. | . ) 7 7 L T ]
o JI L Bt - W \l i
0 er - 7 —
= TIRY Vo[Se
50 demil 40 dBre
v
-70 dBm -50 dBm
-80 dBr 60 dBr
CF 125.0 kHz 691 pts Span 20,0 kHz CF 125.0 kHz 691 pts Span 20,0 kHz
Marker Marker
Type | Ret | Tre | X-value | ¥-value | Function Function Result | Type | Ret | Tre | X-value | ¥-value | Function | Function Result |
M1 1 120,801 kHz -20.94 dém M1 1 120.572 kHz -7.79 dém
M2 1 124.884 kHz -0.72 dBm M2 1 124.8553 kHz 12.14 dBm
D3 M1 1 8.886 kHz 0.45 cb D3 ML 1 8,538 kHz 0.51 b
¢ X e | X ey
Spectrum ? Spectrum ?
Ref Level 1000 dBm ® RBW 200 Hz Ref Level 10.00 cbm ® RBW 200 H:
o Att 20dE  SWT SO ms @ VBW 200 H:  Mode Sween At 0 S SWT 50 ms & VBW 200 H:  Mode Sweep
[orm view | YEETT
Daril 0.74 ab| Daril 0.73 d)
. / C a.4800 kHz| . 5 a8.4800 kHz|
o T ma[1] -15.76 dBm| o M1[1] -19.78 dBm|
1 | 120.6010 kHz| A 120.7450 kHz]
=10 dBm = + =10 dém ¥ t
i EER. B & Y il i I
20 dBm i | 20 dam—1r1 20,410 dam—31k = J B3
J[ 01 -20.410 d T 7 7 T
-30 dBr . A -30 dBr —- A ——
=] 5, ol o/ VA
40 g ot R 40 dBm—f— n = - -
f WY MY v Y >y NS
hd e Jl i1 RYYS 50 b 2
60 dBre 60 dBre
-70 dBm -70 dBm
-80 dBr -80 dBr
CF 125.0 kHz 691 pts Span 20,0 kHz CF 125.0 kHz 691 pts Span 20,0 kHz
Marker Marker
Type | ket | Tre | X-value | ¥-value | Function Function Result | Type | Rot | Tre | *-value | ¥-value | Function Function Rosult |
M1 1 120,801 kHz -15.76 dBm M1 1 120.745 kHz -19.78 dBm
M2 1 124.913 kHz 4.64 dBm M2 1 124.9421 kHz -0.41 dBm
D3 M1 1 .48 kHz -0.74 b D3 ML 1 .48 kHz -0.73 db
[ )i Measurna.. LLILLIED W = | )i Neasurme @D W8
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REAR Antenna TRK Antenna

ol E [ [sroorn S =
Ref Level 10.00 dbm ® RBW 200 Hz Ref Level 10.00 dBm ® RBW 200 Hz
- 20 dE  SWT S0 ms @ VBW 200 H:  Mode Sweep o _ate 20dE  SWT SOms @ VBW 200 H:  Mode Sweep
[orm view | TEETT
oa[1] 0.06 dB) 03[1]
" B.6250 kHz| " L 3
o 3 ma[1] -27.25 dBm| o A M1[1]
» 1204560 kiz| { 1)
<10 dBm f 81 <10 dBm - 1t
Il i ,\ AT Ik 7
20 dem 7S . T J[ 20 dBM—3r; .z} 320 dEm ¥ ,Ir T f‘
D1 -27.130 dBm—TY e, — L P W \ v\
-30 dBm e " = 4 -30 dBm _, . T
N r e L ) N N
40 dBm 1 W 40 dBma— 1 =
i R " rg‘rf \-.l'hl W ban A o
5, dBr - R B L >
= = -". v =
Voo TS |“
-60 diifhl - 60 dBm :
70 dBm . . 70 dBm
80 dBm 80 dBm
CF 125.0 kHz 691 pts ) 8pan 20.0 kHz CF 125.0 kHz 691 pts ) 8pan 20.0 kHz
Marker Marker
Type | ket | Tre | *-value | -value | Function Function Result | Type | Rot | Tre | *-value | -value | Function Function Rosult |
M1 1 120,456 kHz -27.25 dbm M1 1 120,485 kHz -21.59 dbm
M2 1 124.913 kHz -7.13 dBm M2 1 124.913 kHz -1.32 dBm
D3 ML 1 .625 kkz -0.06 db 03 ML 1 8,596 kHz 0.01 db
il Measuring... -Ill I ] i Measuring... m: ("] 4

SSB Antenna

ol E
Ref Level 10.00 dém & RBW 200 Mz
o ALL 20dl  SWT sOms & VBW 200 H: Mode Sweep
[@ 1% view
D3af1) 1.28 dB|
- 9260 Hz|
o mi[1] A8.27 dBm|
124.4790 kHz|
10 dBm
Mp
-20 dBm: K
-30 dBm- (
o |k
11 -37.200 dEn LY
40 dém 7
=== | .
50 = - Foaia® - . =
-50 ey 1 > 1 = -
LY ! \ N - \ Y
[\ ! \ If P ~f e ‘I \
40 dBm . -
\.”1' 1N
70 dBm—— =
-80 dBm
CF 125.0 kHz 691 pts Span 20.0 kHz
Markar
Type | Rof | Trc | X-valus | Y-valus | Function Function Result |
M1 1 124.479 kHz 38.27 dBm
Mz 1 124.913 kHz -17.20 dém
D3 M1 1 926.0 Hz 1.26 di
— —_—
Measuring...  ERARNERLD 8 ]

RTT7081-02(2020.10.05)(0) A4(210 mm * 297 mm)




SGS Korea Co., Ltd.

4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370
T http://www.sgsgroup.kr
Report Number: F690501-RF-RTL002262 Page: 31 of 34

4. Occupied Bandwidth

4.1. Test Setup

EUT Spectrum
Analyzer

4.2. Limit

None; for reporting purposed only

4.3. Test Procedure

1. Set the spectrum analyzer as Span = set to capture all products of the modulation process,

including the emission skirts, RBW = 200 Hz, VBW = 200 Hz, Detector = peak, Trace mode = max

hold.
2. Measure lowest and highest frequencies are placed in a running sum until 0.5 % and 99.5 % of the

total is reached.
3. Record the SPAN between the lowest and the highest frequencies for the 99 % occupied bandwidth.
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4.4. Test Result

Ambient temperature © (23x1) °C
Relative humidity .47 % R.H.
Test Antenna Fre(le;]Sncy Occupletzk;;mdwmh Limit
DRV Antenna 125 8.423
AST Antenna 125 8.423
BMP Antenna 125 8.365
INT1 Antenna 125 8.509 Reporting proposed only
REAR Antenna 125 8.394
TRK Antenna 125 8.683
SSB Antenna 125 13.111

RTT7081-02(2020.10.05)(0)

A4(210 mm * 297 mm)




SGS Korea Co., Ltd.
4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, Korea, 15807
Tel. +82 31 428 5700 / Fax. +82 31 427 2370
http://www.sgsgroup.kr

Report Number: F690501-RF-RTL002262 Page: 33 of 34

- Test plots
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REAR Antenna

TRK Antenna
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- End of the Test Report -
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