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1.0 INTRODUCTION

1.1  Scope

Measurement and determination of electromagnetic emissions (EMC) of radio frequency devices including
intentional and/or unintentional radiators for compliance with the technical rules and regulations of the Federal
Communications Commission and Innovation, Science and Economic Development Canada.

1.2 Element Test Location

These measurement tests were conducted at the Element facility located at 13, Heungdeok 1-ro, Giheung-gu,
Yongin-si, Gyeonggi-do, 16954, South Korea. The measurement facility is compliant with the test site requirements
specified in ANSI C63.4-2014.

1.3 Test Facility / Accreditations
Measurements were performed at Element lab. located in Yongin-si, Gyeonggi-do, 16954, South Korea.

e Elementis an ISO 17025-2017 accredited test facility under the National Voluntary Laboratory Accreditation
Program (NVLAP) with Certificate number 600143-0 for Specific Absorption Rate (SAR), where applicable, and
Electromagnetic Compatibility (EMC) testing for FCC and Innovation, Science, and Economic Development
Canada rules.

e Element TCB is a Telecommunication Certification Body (TCB) accredited to ISO/IEC 17065-2012 by A2LA
(Certificate number 2041.03) in all scopes of FCC Rules and ISED Standards (RSS).

e Element Korea facility is accredited, designated, and recognized in accordance with the provision of Radio
Wave Act and International Standard ISO/IEC 17025:2017 under the National Radio Research Agency.

- Designation Number / CABID: KR0169
- Test Firm Registration Number of FCC: 417945
- Test Firm Registration Number of ISED: 26168
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2.0 PRODUCT INFORMATION

2.1 Equipment Description

The Equipment Under Test (EUT) is the Samsung Portable Handset FCC ID: A3LSMF936JPN. The test data
contained in this report pertains only to the EUT's ultra-wideband transmitter.

Test Device Serial No.: 1214M

2.2 Device Capabilities
This device contains the following capabilities:

850/1900 GSM/GPRS/EDGE, 850 WCDMA/HSPA, Multi-band LTE, 802.11b/g/n/ax WLAN, 802.11a/n/ac/ax UNII
(5, 6GHz), Bluetooth (1x, EDR, LE), NFC, UWB, Wireless Power Transfer.

2.3 Test Configuration

The EUT was tested per the guidance of Section 10 of ANSI C63.10-2013. The EUT setup procedures of ANSI
C63.10-2013 were used to reference the appropriate EUT setup for radiated spurious emissions testing and AC
line conducted testing. See Section 3.2 for AC line conducted emissions test setups, 3.3 for radiated emissions test
setups, respectively.

The Equipment Under Test (EUT) was capable of operating on two antennas in two separate modes [HPRF,
preamble 27] and [BPRF, preamble 9~12]. Care was taken to ensure the worst-case modes were investigated and
reported.

This device supports two configurations: one is with screen open and one is with screen closed. Open, half opened
and closed configurations are tested, and the worst case radiated emissions data is shown in this report.

For more information, please see Section 7.0 for test data and the test setup photos document for the test setup
photographs.

2.4 EMI Suppression Device(s)/Modifications
No EMI suppression device(s) were added and no modifications were made during testing.

2.5 Antenna Description

Following antenna was used for the testing.

Frequency [GHz] Antenna 1 Gain [dBi] Antenna 2 Gain [dBi]
6.25 —6.75 24 N/A
7.75-8.25 -3.9 -2.2

Table 2-1. Maximum Peak Antenna Gain
2.6 Software and Firmware

The test was conducted with firmware version SC55COMEOAVEDS installed on the EUT.
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3.0 DESCRIPTION OF TESTS

3.1 Evaluation Procedure

The measurement procedure described in the American National Standard for Methods of Measurement of Radio-
Noise Emission from Low-Voltage Electrical and Electronic Equipment in the Range of 9kHz to 40GHz (ANSI C63.4-
2014) was used in the measurement of the EUT.

Deviation from measurement procedure............c.cocviiiiiiiiiiicririiic s s smssnre e e eesssssssnnnnneeeen . NONE

3.2 AC Line Conducted Emissions

The line-conducted facility is located inside a 10'x16'x9' shielded enclosure. The shielded enclosure is manufactured
by SY cooperation RF Enclosures. The line-conducted facility is located inside a 7m x 3.66m x 2.7m shielded
enclosure. The shielding effectiveness of the shielded room is in accordance with MIL-Std-285 or NSA 65-5. A 1m
x 1.5m wooden table 80cm high is placed 40cm away from the vertical wall and 80cm away from the sidewall of the
shielded room. Two 10kHz-30MHz, 50Q/50uH Line-Impedance Stabilization Networks (LISNs) are bonded to the
shielded room floor. Power to the LISNSs is filtered by external high-current high-insertion loss power line filters. The
external power line filter is an ETS Lindgren Model LPRX-4X30 (100dB Attenuation, 14kHz-18GHz) and the two
EMI/RFI filters are ETS Lindgren Model LRW-2030-S1 (100dB Minimum Insertion Loss, 14kHz — 10GHz). These
filters attenuate ambient signal noise from entering the measurement lines. These filters are also bonded to the
shielded enclosure.

The EUT is powered from one LISN and the support equipment is powered from the second LISN. If the EUT is a
DC-powered device, power will be derived from the source power supply it normally will be powered from and this
supply line(s) will be connected to the second LISN. All interconnecting cables more than 1 meter were shortened
to a 1 meter length by non-inductive bundling (serpentine fashion) and draped over the back edge of the test table.
All cables were at least 40cm above the horizontal reference groundplane. Power cables for support equipment
were routed down to the second LISN while ensuring that that cables were not draped over the second LISN.

Sufficient time for the EUT, support equipment, and test equipment was allowed in order for them to warm up to
their normal operating condition. The RF output of the LISN was connected to the spectrum analyzer and
exploratory measurements were made to determine the frequencies producing the maximum emission from the
EUT. The spectrum was scanned from 150kHz to 30MHz with a spectrum analyzer. The detector function was set
to peak mode for exploratory measurements while the bandwidth of the analyzer was set to 10kHz. The EUT,
support equipment, and interconnecting cables were arranged and manipulated to maximize each emission. Once
the worst case emissions have been identified, the one EUT cable configuration/arrangement and mode of
operation that produced these emissions is used for final measurements on the same test site. The analyzer is set
to CISPR quasi-peak and average detectors with a 9kHz resolution bandwidth for final measurements.

Line conducted emissions test results are shown in Section 7.7. The EMI Receiver mode of the R&S ESW was
used to perform AC line conducted emissions testing. Automated test software was used to perform the AC line
conducted emissions testing. Automated measurement software utilized is Rohde & Schwarz EMC32, Version
10.20.01.
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3.3 Radiated Emissions

The radiated test facilities consisted of an indoor 3 meter semi-anechoic chamber used for final measurements and
exploratory measurements, when necessary. The measurement area is contained within the semi-anechoic
chamber which is shielded from any ambient interference. The test site inside the chamber is a 6m x 5.2m elliptical,
obstruction-free area in accordance with Clause 5, Figure 5.7 of ANSI C63.4-2014. A raised turntable is used for
radiated measurement. It is a continuously rotatable, remote-controlled, metallic turntable and 2 meters (6.56 ft.) in
diameter. The turn table is flush with the raised floor of the chamber in order to maintain its function as a ground
plane. Absorbers are arranged on the floor between the turn table and the antenna mast in such a way so as to
maximize the reduction of reflections for measurements above 1GHz. . An 80cm tall test table made of Styrodur is
placed on top of the turn table. For measurements above 1GHz, an additional Styrodur pedestal is placed on top of
the test table to bring the total table height to 1.5m.

For all measurements, the spectrum was scanned through all EUT azimuths and from 1 to 4 meter receive antenna
height using a broadband antenna from 30MHz up to the upper frequency shown in 15.33(b)(1) depending on the
highest frequency generated or used in the device or on which the device operates or tunes. For frequencies above
1GHz, linearly polarized double ridge horn antennas were used. For frequencies below 30MHz, a calibrated loop
antenna was used. When exploratory measurements were necessary, they were performed at 1 meter test distance
inside the semi-anechoic chamber using broadband antennas, broadband amplifiers, and spectrum analyzers to
determine the frequencies and modes producing the maximum emissions. Sufficient time for the EUT, support
equipment, and test equipment was allowed in order for them to warm up to their normal operating condition. The
test set-up was placed on top of the 1 x 1.5 meter table. The EUT, support equipment, and interconnecting cables
were arranged and manipulated to maximize each emission. Appropriate precaution was taken to ensure that all
emissions from the EUT were maximized and investigated. The system configuration, mode of operation, turntable
azimuth, and receive antenna height was noted for each frequency found.

Final measurements were made in the semi-anechoic chamber using calibrated, linearly polarized broadband and
horn antennas. The test setup was configured to the setup that produced the worst case emissions. The spectrum
analyzer was set to investigate all frequencies required for testing to compare the highest radiated disturbances
with respect to the specified limits. The turntable containing the EUT was rotated through 360 degrees and the
height of the receive antenna was varied 1 to 4 meters and stopped at the azimuth and height producing the
maximum emission. Each emission was maximized by changing the orientation of the EUT through three orthogonal
planes and changing the polarity of the receive antenna, whichever produced the worst-case emissions.

All radiated measurements are performed in a chamber that meets the site requirements per ANSI C63.4-2014.

Additionally, radiated emissions below 30MHz are also validated on an Open Area Test Site to assert correlation
with the chamber measurements per the requirements of KDB 414788 D01 v01rO1.

3.4 Environmental Conditions

The temperature is controlled within range of 15°C to 35°C. The relative humidity is controlled within range of 10%
to 75%. The atmospheric pressure is monitored within the range 86-106kPa (860-1060mbar).

MEASUREMENT REPORT Approved by:
FCC ID: A3LSMF936JPN
(CERTIFICATION) Technical Manager
Test Report S/N: Test Dates: EUT Type:
Page 6 of 70
1M2206010070-09.A3L 06/03 — 06/10/2022 Portable Handset
© 2022 ELEMENT V9.0 02/01/2019

Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and microfilm, without
permission in writing from Element. If you have any questions about this or have an inquiry about obtaining additional rights to this report or assembly of contents thereof, please contact
ct.info@element.com.



@ element

4.0 ANTENNA REQUIREMENTS

Except from §15.203 of the FCC Rules/Regulations:

“An intentional radiator shall be designed to ensure that no antenna other than that furnished by the responsible
party shall be used with the device. The use of a permanently attached antenna or of an antenna that uses a
unique coupling to the intentional radiator shall be considered sufficient to comply with the provisions of this

section.”

e The antenna(s) of the EUT are permanently attached

e There are no provisions for a connection to an external antenna

The EUT complies with the requirements of §15.203.

FCC ID: ASLSMF936JPN
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5.0 MEASUREMENT UNCERTAINTY

The measurement uncertainties shown below were calculated in accordance with the requirements of
ANSI C63.4-2014. All measurement uncertainty values are shown with a coverage factor of k = 2 to indicate a 95%
level of confidence. The measurement uncertainty shown below meets or exceeds the Uciser measurement
uncertainty values specified in CISPR 16-4-2 and, thus, can be compared directly to specified limits to determine

compliance.

Contribution Expanded Uncertainty (+dB)
Line Conducted Disturbance 1.60
Radiated Disturbance (<1GHz) 3.01
Radiated Disturbance (>1GHz) 3.58
Radiated Disturbance (>18GHz) 3.17
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6.0

Test Equipment Calibration is traceable to the National Institute of Standards and Technology (NIST). Measurements
antennas used during testing were calibrated in accordance to the requirements of ANSI C63.5-2017.

TEST EQUIPMENT CALIBRATION DATA

Manufacturer Model Description Cal Date Cal Interval Cal Due Serial Number
COM-Power Corporation AL-130R Active Loop Antenna (9kHz-30MHz) 2020-10-29 | Biennial 2022-10-28 10160045
Schwarzbeck VULB9162 Broadband TRILOG Antenna (30MHz-1GHz)| 2021-07-13 [ Biennial 2023-07-12 9162-217
Sunol Sciences DRH-118 Horn Antenna (1-18GHz) 2021-01-12 Biennial 2023-01-11 A060215
NARDA 180-442A-KF Horn Antenna (18-40GHz) 2020-11-20 | Biennial 2022-11-19 | T058701-03
Rohde & Schwarz SFU Shielded Filter Unit 2022-03-02 Annual 2023-03-01 102131
Rohde & Schwarz TS-PR1840 Preamplifier (18-40GHz) 2021-07-07 Annual 2022-07-06 100049
Rohde & Schwarz ENV216 Two-Line V-Network 2022-05-09 Annual 2023-05-08 101319
TESTEK - LISN Extension Cord 2022-05-09 Annual 2023-05-08 N/A
Rohde & Schwarz ESW EMI Test Receiver (2Hz-44GHz) 2021-07-06 Annual 2022-07-05 101761
Rohde & Schwarz FSW Signal and Spectrum Analyzer(2Hz-43.5GHz)| 2022-01-18 Annual 2023-01-17 101955
Anritsu S820E Cable and Antenna Analyzer 2021-07-07 Annual 2022-07-06 1839097
Anritsu TOSLKF50A-40 Calibration Kit N/A - N/A 1825024

Note:

1. 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

Table 6-1.Test Equipment Calibration Schedule

calibration due date.

2. Equipment with a calibration date of “N/A” shown in this list was not used to make direct calibrated

measurements.
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7.0

7.1

Company Name:

FCC ID:

FCC Classification:

TEST DATA

Summary

Samsung Electronics Co., Ltd.

A3LSMF936JPN

Ultra-Wideband (UWB)

FCC Part _ _— Test Test
Section(s) Test Description Test Limit Condition Result Reference
815.503, . .
§15.519 (b) 10dBc Bandwidth 2 500MHz PASS Section 7.2
. . Transmission shall cease in .
§15.519(a)(1) Cessation Time less than 10s Section 7.3
§15.519(e) Maximum Peak < 0dBm EIRP in 50MHz BW Section 7.4
Power
Maximum Average
§15.519(c) Emission in the range | <-41.3 EIRP in dBm Section 7.4
of 3100 — 10600 MHz
RADIATED
§15.519(c) Radiated Emissions See table in 15.519(c) for PASS Section 7.4,
' Above 960MHz details 7.5
Radiated Emissions in
the 1164 — 1240Mhz . .
§15.519(d) and 1559 — 1610MHz < -85.3 EIRP in dBm Section 7.5
GPS Bands
Emissions in restricted
§15.519(c), Radiate Emissions bands must meet the Section 7.6
§15.519(a) Below 960MHz radiated limits detailed in :
15.209
AC Conducted -
S < FCC 15.207 limits (RSS- LINE .
815.207 Eg&s'_sllzons 150kHz — Gen) CONDUCTED PASS Section 7.7

Table 7-1. Summary of Test Results
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7.2 10dBc Bandwidth Measurement
§15.503(a), §15.519(b)

Test Overview and Limit

Per the definition of 15.503, the UWB Bandwidth is the frequency band bounded by the points that are 10 dB below the highest

radiated emission, as based on the complete transmission system including the antenna.

The 10dB bandwidth of the UWB signal must remain fully within the 3100 — 10,600MHz band. The 10dB bandwidth of the UWB
signal must also be greater than or equal to 500MHz.

Test Procedures Used

ANSI C63.10-2013 Section 10.1

Test Settings

1. RBW =1MHz

2. VBW = 3MHz

3. Detector = Peak

4. Span was set wide enough to capture the 10dB points of the signal
5. Trace mode = max hold

6. Sweep=2s

7. The trace was allowed to stabilize

Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

Spectrum

EUT
Analyzer

Figure 7-1. Test Instrument and Measurment Setup
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Frequency Channel | Preamble Id Config Mode P FL P Fe BMaE:\adsvl\;lrcTtdh B':Lné:‘fnv?dTh Pass / Fail
[GHz] [GHZ] [GHZ] [GHz] [GHz] [MHz] [MHz]
9 SPO BPRF 6.334 6.146 6.678 6.412 532 500 Pass
9 SP1 BPRF 6.334 6.147 6.711 6.429 564 500 Pass
9 SP3 BPRF 6.334 6.086 6.885 6.486 799 500 Pass
10 SPO BPRF 6.491 6.234 6.880 6.557 646 500 Pass
10 SP1 BPRF 6.491 6.231 6.878 6.555 647 500 Pass
10 SP3 BPRF 6.334 6.104 6.741 6.423 637 500 Pass
11 SPO BPRF 6.324 6.156 6.718 6.437 562 500 Pass
6.5 5 11 SP1 BPRF 6.324 6.154 6.727 6.441 573 500 Pass
11 SP3 BPRF 6.334 6.110 6.735 6.423 625 500 Pass
12 SPO BPRF 6.341 6.137 6.725 6.431 588 500 Pass
12 SP1 BPRF 6.341 6.139 6.727 6.433 588 500 Pass
12 SP3 BPRF 6.334 6.090 6.885 6.487 796 500 Pass
27 SPO HPRF 6.326 6.102 6.739 6.421 637 500 Pass
27 SP1 HPRF 6.325 6.199 6.739 6.469 540 500 Pass
27 SP3 HPRF 6.333 6.197 6.732 6.464 535 500 Pass
9 SPO BPRF 7.832 7.600 8.375 7.988 775 500 Pass
9 SP1 BPRF 7.831 7.703 8.376 8.040 674 500 Pass
9 SP3 BPRF 7.788 7.594 8.378 7.986 784 500 Pass
10 SPO BPRF 7.988 7.729 8.376 8.052 647 500 Pass
10 SP1 BPRF 7.988 7.594 8.378 7.986 784 500 Pass
10 SP3 BPRF 7.799 7.592 8.376 7.984 785 500 Pass
11 SPO BPRF 7.821 7.603 8.378 7.991 774 500 Pass
8.0 9 11 SP1 BPRF 7.821 7.592 8.376 7.984 784 500 Pass
11 SP3 BPRF 7.799 7.603 8.377 7.990 774 500 Pass
12 SPO BPRF 7.797 7.592 8.377 7.984 785 500 Pass
12 SP1 BPRF 7.797 7.593 8.378 7.986 785 500 Pass
12 SP3 BPRF 7.798 7.603 8.378 7.990 775 500 Pass
27 SPO HPRF 7.807 7.698 8.378 8.038 680 500 Pass
27 SP1 HPRF 7.823 7.691 8.376 8.034 685 500 Pass
27 SP3 HPRF 7.800 7.594 8.378 7.986 785 500 Pass
Table 7-2. UWB 10dBc Bandwidth Summary [ANT 1]
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10dBc Bandwidth Results -Ant 1

) R Unit_Tl
1 Frequency Sweep

CF 6.4896 GHz
2 Marker Table
Type Ref g X-Value

6.334 18 GHz
-188.41 MHz
343.95 MHz

2001 pts

Y-Value
-25.81 dBm

-8.80 dB

-8.67 dB

S6L
Count 5/5

1Pk Max
D3[1] -8.67 dB
343.950 MHz
M1[1]| -25.81 dBm
6.334 180 GHz

100.0 MHz/ Span 1.0 GHz

Function Function Result

06.06.2022
08:50:22

Plot 7-1. 10dBc Bandwidth — CH.5 - SPO — Preamble 9

1 Frequency S:‘veep

CF 6.4896 GHz
2 Marker Table
Type Ref g X-Value

6.334 18 GHz
-187.55 MHz
376.73 MHz

2001 pts

Y-Value
-25.80 dBm

-9.91 dB

-9.95 dB

S6L
Count 5/5

1Pk Max
D3[1] -9.95 dB
376.730 MHz
M1[1]| -25.80 dBm
6.334 180 GHz

100.0 MHz/ Span 1.0 GHz

Function Function Result

06.06.2022
08:53:16

Plot 7-2. 10dBc Bandwidth — CH.5 — SP1 — Preamble 9

FCC ID: ASLSMF936JPN

MEASUREMENT REPORT
(CERTIFICATION)

Approved by:
Technical Manager

Test Report S/N:
1M2206010070-09.A3L

Test Dates:
06/03 — 06/10/2022

EUT Type:
Portable Handset

Page 13 of 70

© 2022 ELEMENT

V9.0 02/01/2019

Unless otherwise specified, no part of this report may be reproduced or utilized in any part, form or by any means, electronic or mechanical, including photocopying and microfilm, without
permission in writing from Element. If you have any questions about this or have an inquiry about obtaining additional rights to this report or assembly of contents thereof, please contact

ct.info@element.com.




element

® RBW 1 MHz

Pl
e 5

et

CF 6.4896 GHz
2 Marker Table
Type Ref g X-Value
6.333 68 GHz
-247.44 MHz
551.52 MHz

Plot 7-3. 10dBc Bandwidth — CH.5 — SP3 — Preamble 9

1 Frequency S:‘veep

CF 6.4896 GHz
2 Marker Table
Type Ref g X-Value
6.4906 GHz
-256.82 MHz
389.42 MHz

Plot 7-4. 10dBc Bandwidth — CH.5 - SPO — Preamble 10

Mode

AL i S ,.MHMWWN
[

2001 pts 100.0 MHz/

Y-Value Function

-29.02 dBm
-10.16 dB
-9.29 dB

2001 pts 100.0 MHz/

Y-Value Function
-22.70 dBm

-9.54 dB

-1.74 dB

SGL
Count 5/5

. 1P
D3[1] -9.29 dB
551.520 MHz
M1[1]| -29.02 dBm
6.333 680 GHz

Span 1.0 GHz

Function Result

06.06.2022
08:54:36

5GL
Count 10/10

1Pk Max
D3[1] -1.74 dB
389.420 MHz

M1[1]| -22.70 dBm
6.490 600 GHz

5 whl" e

)
..ﬂ-w*"\u_‘.hﬂ‘J

Span 1.0 GHz

Function Result

06.06.2022
09:23:34
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® RBW 1 MHz

Mode

1 Frequency S:‘veep :

CF 6.4896 GHz
2 Marker Table
Type Ref X-Value
6.4906 GHz
-259.41 MHz
387.7 MHz

1 Frequency S:‘veep

AR
A

e

™

CF 6.4896 GHz
2 Marker Table
Type Ref X-Value
6.333 68 GHz
-229.32 MHz
407.43 MHz

Plot 7-6. 10d

f
My

2001 pts 100.0 MHz/

Y-Value
-24.49 dBm

-9.27 dB

-1.19dB

Function

A g e

Wy,

2001 pts 100.0 MHz/

Y-Value
-28.97 dBm
-10.10 dB
-9.99 dB

Function

Bc Bandwidth — CH.5 — SP3 — Preamble 10

fi

My

5GL
Count 10/10

* 1Pk
-1.19 dB
387.700 MHz
-24.49 dBm
6.490 600 GHz

D3[1]

M1[1]

Voo
LA ‘

v, A

Span 1.0 GHz

Function Result

06.06.2022
11:01:05

5GL
Count 10/10

* 1Pk (
-9.99 dB
407.430 MHz
-28.97 dBm
6.333680 GHz

D3[1]

M1[1]

Span 1.0 GHz

Function Result
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® RBW 1 MHz
Mode

1 Frequency S:‘veep :

CF 6.4896 GHz
2 Marker Table
Type Ref X-Value
6.323 68 GHz
-167.56 MHz
394.13 MHz

1 Frequency S:‘veep

CF 6.4896 GHz
2 Marker Table
Type Ref X-Value
6.323 68 GHz
-169.29 MHz
403.62 MHz

A |
Wil
iy

2001 pts 100.0 MHz/

Y-Value
-28.02 dBm

-9.20 dB

-9.40 dB

Function

M
Lty
Vs el g

Pl s,

ol

2001 pts 100.0 MHz/

Y-Value
-27.97 dBm

-9.63 dB

-8.99 dB

Function

Plot 7-8. 10dBc Bandwidth — CH.5 — SP1 — Preamble 11

;l.‘,\,w "

5GL
Count 10/10

* 1Pk
-9.40 dB
394.130 MHz
-28.02 dBm
6.323 680 GHz

D3[1]

M1[1]

W
wm.,l Wi N’"\r‘\w |
¥

Span 1.0 GHz

Function Result

06.06.2022
09:01:39

5GL
Count 10/10

* 1Pk (
-8.99 dB
403.620 MHz
-27.97 dBm
6.323 680 GHz

D3[1]

M1[1]

Span 1.0 GHz

Function Result

06.06.2022
09:03:06
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® RBW 1 MHz

M
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“‘.Wm

gy

CF 6.4896 GHz
2 Marker Table
Type Ref g X-Value
6.333 68 GHz
-223.28 MHz
401.39 MHz

Plot 7-9. 10dBc Bandwidth — CH.5 — SP3 — Preamble 11

1 Frequency S:‘veep

CF 6.4896 GHz
2 Marker Table
Type Ref g X-value
6.341 17 GHz
-204.03 MHz
383.54 MHz

Plot 7-10. 10dBc Bandwidth — CH.5 - SPO — Preamble 12

Mode

ULIE Ty
T Y 1w’“f"‘ul'vv‘n‘b',’vr.l"‘"""*‘\'.Jp‘,\.v‘, o
v bt

2001 pts 100.0 MHz/

Y-Value Function
-28.98 dBm

-7.89 dB

-9.04 dB

2001 pts 100.0 MHz/

Y-Value Function
-27.65 dBm

-9.83 dB

-9.47 dB

5GL
Count 10/10

. 1P
D3[1] -9.04 dB
401.390 MHz
M1[1]| -28.98 dBm
6.333 680 GHz

N
hL
“ﬁ""l‘ﬁ‘ ""‘""“\‘1 1
W

iy .
M.M A,

Span 1.0 GHz

Function Result

06.06.2022
09:04:38

5GL
Count 10/10

* 1Pk (
-9.47 dB
383.540 MHz
-27.65 dBm
1170 GHz

harig

Span 1.0 GHz

Function Result

06.06.2022
09:08:22
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® RBW 1 MHz SGL

Mode Count 10/10

* 1Pk
-9.25 dB
386.130 MHz
-27.84 dBm
341 170 GHz

CF 6.4896 GHz 2001 pts
2 Marker Table
Type Ref g X-Value ¥-Value Function
6.341 17 GHz -27.84 dBm
-202.31 MHz -9.14 dB
386.13 MHz -9.25 dB

100.0 MHz/ Span 1.0 GHz

Function Result

06.06.2022
09:09:57

SGL
Count 10/10
1 Frequency Sweep e 1P} {
D3[1] -9.34 dB
551.520 MHz
M1[1]| -29.11 dBm
6.333680 GHz

LN "’\'ﬂ""’\"l.lf\w.

W ot i,

e
i Al i

™

CF 6.4896 GHz 2001 pts
2 Marker Table
Type Ref g X-Value Y-Value Function
6.333 68 GHz -29.11 dBm
-243.99 MHz -7.49 dB
551.52 MHz -9.34 dB

100.0 MHz/ Span 1.0 GHz

Function Result

06.06.2022
09:11:20

Plot 7-12. 10dBc Bandwidth — CH.5 — SP3 — Preamble 12
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® RBW 1 MHz
Mode

M1
v

I “'\,
PEITAL
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e 'n‘ ol

fly
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e
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W

N
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CF 6.4896 GHz 2001 pts

2 Marker Table
Type Ref g X-Value
6.32568 GHz
-223.39 MHz
413.7 MHz

Y-Value Function

-24.58 dBm
-2.35dB
-9.27 dB

IY
Lo
il |‘M~|),.,'q"t‘wj'\nrf"ﬁ'L
Py,

100.0 MHz/

5GL
Count 10/10
* 1Pk
D3[1] -9.27 dB
413.700 MHz

M1[1]| -24.58 dBm
6.325 680 GHz

nﬁ, m ll‘
w’ AMM\‘AMINM ukl

Span 1.0 GHz

Function Result

06.06.2022
09:17:38

Plot 7-13. 10dBc Bandwidth — CH.5 - SPO — Preamble 27

x

® RBW 1 MHz
Mode

1 Frequency S:‘veep

i
et
"

L

CF 6.4896 GHz 2001 pts

2 Marker Table
Type Ref y X-Value
6.32518 GHz
-125.92 MHz
414.2 MHz

Y-value Function

-24.65 dBm
-9.27 dB
-9.38 dB

100.0 MHz/

SGL
Count 10/10

1Pk Max
D3[1] -9.38 dB
414.200 MHz

M1[1]] -24.65 dBm
6.325 180 GHz

| 1
W, M“‘"”"m

,
! gl
{

K

Span 1.0 GHz

Function Result

Plot 7-14. 10dBc Bandwidth — CH.5 — SP1 — Preamble 27
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® RBW 1 MHz

CF 6.4896 GHz

2 Marker Table
Type Ref X-Value

6.332 68 GHz
-136.0 MHz
398.94 MHz

CF 7.987 2 GHz
2 Marker Table
Type Ref X-Value
7.82178 GHz
-231.55 MHz
543.26 MHz

Mode

e vl»..uu\_f\mln.n-lh" pafnotombth o
Wl

"‘ﬁ"n,.., i

2001 pts 100.0 MHz/

Y-Value
-25.42 dBm

-9.36 dB

-9.70 dB

Function

w.,\‘ " ‘v'\, A
W Lt

2001 pts 100.0 MHz/

Y-Value
-25.38 dBm

-3.94 dB

-7.94 dB

Function

Plot 7-16. 10dBc Bandwidth — CH.9 - SPO — Preamble 9

5GL
Count 10/10

* 1Pk
-9.70 dB
398.940 MHz
-25.43 dBm
6.332680 GHz

D3[1]

M1[1]

il ‘

“\"wln‘»lJnNr\w
¢

Span 1.0 GHz

Function Result

06.06.2022
09:20:32

SGL
Count 10/10

e 1P| (
-7.94 dB
543.260 MHz
-25.38 dBm
7.831780 GHz

D3[1]

M1[1]

L™ \,‘ﬁ"' i J‘
| L u lw,w,lﬂww,-‘

Span 1.0 GHz

Function Result

06.06.2022
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® RBW 1 MHz

CF 7.987 2 GHz
2 Marker Table
Type Ref X-Value
7.831 28 GHz
-128.37 MHz
545.21 MHz

Mode

2001 pts 100.0 MHz/

Y-Value
-25.38 dBm

-9.14 dB

-4.39 dB

Function

Plot 7-17. 10dBc Bandwidth — CH.9 — SP1 — Preamble 9

1 Frequency S:‘veep

e
pnt

CF 7.987 2 GHz
2 Marker Table
Type Ref X-Value
7.7883 GHz
-193.9 MHz
589.71 MHz

‘"""JJ"\"LJ.,"‘,\N‘.r‘\DJI'l‘Wllrl,qﬁ.,‘JW.“U\.-“NW_
w Hy MNJ‘- el A
E R ,11\\,\“11 "

g

2001 pts

100.0 MHz/

Y-Value
-27.69 dBm

-1.38 dB

-2.39dB

Function

Plot 7-18. 10dBc Bandwidth — CH.9 — SP3 — Preamble 9

5GL
Count 10/10

* 1Pk
-4.39 dB
545.210 MHz
-25.38 dBm
7.831 280 GHz

D3[1]

M1[1]

Span 1.0 GHz

Function Result

06.06.2022
10:29:57

5GL
Count 10/10

* 1Pk (
-2.39 dB
589.710 MHz
-27.69 dBm
7.788 300 GHz

D3[1]

M1[1]

Span 1.0 GHz

Function Result

06.06.2022
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1 Frequency S:‘veep :

f
J

Pl
ARy

§

CF 7.987 2 GHz
2 Marker Table
Type Ref

1 Frequency S:‘veep

CF 7.987 2 GHz
2 Marker Table
Type Ref

® RBW 1 MHz

X-Value
7.988 2 GHz
-259.41 MHz
387.33 MHz

Plot 7-19. 10dBc Bandwidth —

X-Value
7.988 2 GHz

-394.01 MHz

390.29 MHz

Mode

M1
M
i
o b
‘a"\]ﬂ-,w\

2001 pts

Y-Value
-21.56 dBm
-9.82 dB
-10.21 dB

2001 pts

Y-Value
-21.66 dBm

-4.83 dB

-9.76 dB

5GL
Count 10/10

. 1P
D3[1] -10.21 dB
387.330 MHz
M1[1]| -21.56 dBm
7.988 200 GHz

100.0 MHz/ Span 1.0 GHz

Function Function Result

06.06.2022
10:34:10

CH.9 - SPO - Preamble 10

5GL
Count 10/10

1Pk Max
D3[1] -9.76 dB
390.290 MHz

M1[1]| -21.66 dBm
7.988 200 GHz

100.0 MHz/ Span 1.0 GHz

Function Function Result

06.06.2022
10:36:34

Plot 7-20. 10dBc Bandwidth — CH.9 — SP1 — Preamble 10
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Ref Level O r
0dB ® SWT

3 T
1 Frequency Sweep

. my‘mﬂﬁm
e

CF 7.987 2 GHz
2 Marker Table

ic

w ¥t

2001 pts

100.0 MHz/

5GL
Count 10/10

* 1Pk (
-2.29 dB
577.470 MHz
-27.74 dBm
7.798 790 GHz

D3[1]

M1[1]

il

“«.Llwm.ﬁ-’m“ﬂw"kw_u

Span 1.0 GHz

Type Ref

M1
M1

Ref Level O
® Att
it

X-Value
7.79879 GHz
-207.06 MHz

577.47 MHz

x

® RBW 1 MHz
VBW Hz

1 Frequency S:‘veep

CF 7.987 2 GHz
2 Marker Table
Type Ref

X-Value
7.821 28 GHz
-217.88 MHz

556.34 MHz

Y-Value
-27.74 dBm

-7.50 dB

-2.29dB

Function

.,4.
at’\w‘.,,.. b

2001 pts 100.0 MHz/

Y-Value
-27.20 dBm

-6.84 dB

-2.51 dB

Function

Plot 7-22. 10dBc Bandwidth — CH.9 - SPO — Preamble 11

Function Result

06.06.2022
10:38:29

5GL
Count 10/10

* 1Pk (
-2.51 dB
556.340 MHz
-27.20 dBm
7.821 280 GHz
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Function Result
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® RBW 1 MHz

N J.‘;«\I\J'W "‘V‘M'*L i

CF 7.987 2 GHz
2 Marker Table
Type Ref X-Value
7.821 28 GHz
-229.68 MHz
554.72 MHz

Plot 7-23. 10dBc Bandwidth — CH.9 — SP1 — Preamble 11

1 Frequency S:‘veep

CF 7.987 2 GHz
2 Marker Table
Type Ref X-Value
7.79879 GHz
-195.98 MHz
577.97 MHz

Plot 7-24. 10dBc Bandwidth — CH.9 — SP3 — Preamble 11
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Y-Value
-26.98 dBm

-6.50 dB
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2001 pts

100.0 MHz/

Y-Value
-27.58 dBm

-6.43 dB

-1.67 dB

Function
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5GL
Count 10/10

* 1Pk
-3.41 dB
554.720 MHz
-26.98 dBm
7.821 280 GHz

D3[1]

M1[1]
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Vg i,

Span 1.0 GHz

Function Result

06.06.2022
10:41:18

5GL
Count 10/10

* 1Pk (
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Frequency | ¢\ nnel |PreamblelD| Config | Mode i B ™ Fo m Bandwidth | Pass / Fail
[GHz] [GHz] [GH. [GHz] [GHz] [MHz] [MHz]
9 SPO BPRF 7.831 7.737 8.376 8.057 639 500 Pass
SP1 BPRF 7.831 7.737 8.378 8.058 642 500 Pass
SP3 BPRF 7.831 7.716 8.376 8.046 660 500 Pass
10 SPO BPRF 7.831 7.731 8.379 8.055 647 500 Pass
10 SP1 BPRF 7.831 7.744 8.378 8.061 634 500 Pass
10 SP3 BPRF 7.822 7.716 8.378 8.047 662 500 Pass
1 SPO BPRF 7.821 7.712 8.378 8.045 666 500 Pass
8.0 9 1 SP1 BPRF 7.824 7.710 8.377 8.043 667 500 Pass
1 SP3 BPRF 7.831 7.725 8.378 8.051 652 500 Pass
12 SPO BPRF 7.838 7.594 8.378 7.986 784 500 Pass
12 SP1 BPRF 7.839 7.725 8.378 8.051 652 500 Pass
12 SP3 BPRF 7.822 7.716 8.378 8.047 662 500 Pass
27 SPO HPRF 7.823 7.720 8.378 8.049 657 500 Pass
27 SP1 HPRF 7.823 7.720 8.378 8.049 658 500 Pass
27 SP3 HPRF 7.830 7.725 8.378 8.051 652 500 Pass
Table 7-3. UWB 10dBc Bandwidth Summary [ANT 2]
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7.3 Cessation Time
§15.519(a)(1)

Test Overview and Limit

§15.519(a)(1) A UWB device operating under the provisions of this section shall transmit only when it is sending information to
an associated receiver. The UWB intentional radiator shall cease transmission within 10 seconds unless it receives an
acknowledgment from the associated receiver that its transmission is being received an acknowledgment of reception must
continue to be received by the UWB intentional radiator at least every 10 seconds or the UWB device must cease transmitting.

Test Settings

1. RBW =1MHz
2. VBW = 3MHz
3. Span =0 Span Mode
4. Sweep time shall be sufficient to demonstrate EUTs compliance with the rule part.
5. Vertical Markers are placed to indicate the point in which the receiver ceases acknowledging the EUT and the point
10s after.
Test Setup

The EUT and measurement equipment were set up as shown in the diagram below.

Spectrum
Analyzer

EUT

Figure 7-2. Test Instrument and Measurement Setup
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7.4 Peak Power and Maximum Average Emissions
§15.519(e), §15.519(c)

Test Overview and Limit

15.519 (3)(e) There is a limit on the peak level of the emissions contained within a 50 MHz bandwidth centered on
the frequency at which the highest radiated emission occurs, fM. That limit is 0 dBm EIRP.

15.519 (3)(c) The radiated emissions above 960 MHz from a device operating under the provisions of this section
shall not exceed the following average limits when measured using a resolution bandwidth of 1 MHz:

Frequency in MHz EIRP in dBm

3100 - 10600 -41.3

Table 7-4. Average EIRP Limit

Test Procedures Used

ANSI C63.10-2013

Test Settings
Peak:

1. Analyzer frequency set to the frequency of the radiated spurious emission of interest
2. RBW =50MHz, VBW = 80MHz
3. Detector = Peak
4. Sweep time = auto coupled
5. Trace mode = max hold
6. Trace was allowed to stabilize
Average:
1. Analyzer frequency set to the frequency of the radiated spurious emission of interest
2. RBW =1MHz, VBW = 3MHz
3. Detector = Average (RMS)
4. Sweep time = No more than 1ms integration period over measurement bin
5. Trace mode = max hold

6. Trace was allowed to stabilize
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Test Note

All combinations of HPRF/BPRF, power mode, and preamble are investigated for average and peak EIRP
measurements. Only the worst case combinations are reported for each channel and each antenna.

RESULTS - BPRF

. . Meas. Peak Power Peak Limit Margin
ANT CH MODE (Preamble| Configuration FM[GHZz]
Ant. (dBm/50MHz) | (dBm/50MHz) [dB]
1 SPO 9 OPEN H 6.4976 -1.86 0 -1.86
SPO 9 Half OPEN H 7.9812 -1.61 0 -1.61
2 9 SPO 9 OPEN H 7.8228 -3.49 0 -3.49
Table 7-5. BPRF Highest Peak Power Results
. . Meas. Average Power | Average Limit | Margin
ANT CH MODE |Preamble| Configuration FM[GHZz]
Ant. (dBm) (dBm) [dB]
1 5 SP1 11 OPEN H 6.4356 -42.82 -41.3 -1.52
SP3 12 Half OPEN H 7.7993 -42.82 -41.3 -1.52
2 9 SP3 9 OPEN H 7.8233 -42.99 -41.3 -1.69

Table 7-6. BPRF Highest Average Power Results

Sample Calculation:

The raw radiated spurious level is converted to field strength in dBuV/m. Then, the EIRP level is calculated
by applying the additional factors shown below for a test distance of 3 meter.

RSE EIRP (dBm) = Analyzer Level (dBm) + 107 + AFCL (dB/m) + 20Log(Dm) — 104.8
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RESULTS - HPRF

. . Meas. Peak Power Peak Limit Margin
ANT CH MODE (Preamble| Configuration FM[GHZz]
Ant. (dBm/50MHz) (dBm/50MHz) [dB]
1 SPO 27 OPEN H 6.3632 -7.06 0 -7.06
SPO 27 Half OPEN \Y 7.8588 -6.46 0 -6.46
2 SPO 27 OPEN H 7.8578 -7.45 0 -7.45
Table 7-7. HPRF Highest Peak Power Results
. . Meas. Average Power | Average Limit | Margin
ANT CH MODE |Preamble| Configuration FM[GHZz]
Ant. (dBm) (dBm) [dB]
: 5 SP3 27 OPEN H 6.3292 -43.08 -41.3 -1.78
9 SP3 27 Half OPEN \Y 7.8128 -42.98 -41.3 -1.68
2 SP3 27 OPEN H 7.8268 -43.17 -41.3 -1.87

Table 7-8. HPRF Highest Average Power Results

Sample Calculation

The raw radiated spurious level is converted to field strength in dBuV/m. Then, the EIRP level is calculated
by applying the additional factors shown below for a test distance of 3 meter

RSE EIRP (dBm) = Analyzer Level (dBm) + 107 + AFCL (dB/m) + 20Log(Dm) — 104.8
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7.5 Radiated Measurement Data above 960MHz
§15.519 (c), §15.519(d), §15.209(a)

Test Overview and Limit

All out of band radiated spurious emissions are measured with a spectrum analyzer connected to a receive antenna
while the EUT is operating at maximum power and at the appropriate frequencies. Only the radiated emissions of
the configuration that produced the worst case emissions are reported in this section.

§15.519(c)
Frequency in MHz EIRP in dBm
960-1610 -75.3
1610-1990 -63.3
1990-3100 -61.3
3100-10600 -41.3
Above 10600 -61.3
Table 7-9. Above 960MHz Average Limits
§15.519(d)
Frequency in MHz EIRP in dBm
1164-1240 -85.3
1559-1610 -85.3

Table 7-10. Above 960MHz Average Limits

Test Procedures Used

ANSI C63.10-2013

Test Settings
Average EIRP Measurements

1. Analyzer frequency set to the frequency of the radiated spurious emission of interest
2. RBW = 1MHz (30kHz for emissions in the GPS bands)

3. VBW = 3MHz (100kHz for the emissions in the GPS bands)

4. Detector = RMS

5. Sweep time = No more than 1ms integration period over each measurement bin
6. Trace mode = Max hold

7

Trace was allowed to stabilize
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Test Setup
The EUT and measurement equipment were set up as shown test setup photos provided.
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Figure 7-3. Radiated Test Setup > 1GHz
Test Notes

1. All modes of operation and settings (Preamble, Packet Type, etc) were investigated and the worst-case
emissions are reported.
The RBW for measurements in the GPS Bands were reduced to 30kHz in order to prove compliance.

3. 1000 ~ 18000 MHz and above 18000 MHz pre-scan plots were conducted at 0.7 and 0.6 meter
respectively. The plots are only for the purpose of spurious emission identification.

4. All final measurements were made at 0.7 meters.
All readings are calibrated by a signal generator with accuracy traceable to the National Institute of
Standards and Technology (NIST).

6. AFCL (dB/m) = Antenna Factor (dB/m) + Cable Loss (dB)

Sample Calculation

The raw radiated spurious level is converted to field strength in dBuV/m. Then, the EIRP RSE level is calculated
by applying the additional factors shown below for a test distance of 3 meter

iQSE EIRP (dBm) = Analyzer Level (dBm) + 107 + AFCL (dB/m) + 20Log(Dm) — 104.8
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Channel: 5
Frequency (MHz):| 6489.6
Preamble ID: 11

Config:| SP1
Spurious
Antenna | Turntable | Analyzer . . .
Frequency Ant. Pol. . . AFCL | Dist. Corr. | Emission | LIMIT | Margin
Detector Height | Azimuth Level
[MHZz] [H/V] [dB/m] | Factor[dB] Level [dBm] [dB]
[em] [degree] [dBm]
[dBm]
1430 RMS H - - -72.62 -9.70 -12.64 -83.21 -7530 | -7.91
1894 RMS H - - -72.75 -8.13 -12.64 -81.77 -63.30 | -18.47
3098 RMS H - - -73.08 -5.03 -12.64 -79.00 -61.30 | -17.70
10523 RMS H - - -75.79 7.32 -12.64 -69.36 -41.30 | -28.06
12979 RMS H -76.62 8.67 -12.64 -68.84 -61.30 | -7.54

Table 7-11. Radlated Spurious Emissions CH. 5 - ANT1 - OPEN

Channel: 5
Frequency (MHz):| 6489.6
Preamble ID: 11

Config:| SP1
Spurious
Antenna | Turntable | Analyzer ) . )
Frequency Ant. Pol. . . AFCL | Dist. Corr. | Emission | LIMIT | Margin
Detector Height | Azimuth Level
[MHZz] [H/V] [dB/m] | Factor[dB] Level [dBm] [dB]
[em] [degree] [dBm]
[dBm]
1188 RMS H 150 76 -86.28 -11.65 -12.64 -98.82 -85.30 | -13.52
1200 RMS H 150 76 -86.32 -11.59 -12.64 -98.80 -85.30 | -13.50
1233 RMS H 150 76 -86.27 | -11.50 -12.64 -98.66 -85.30 | -13.36
1559 RMS \ - - -87.09 -9.26 -12.64 -97.24 -85.30 | -11.94
1603 RMS V . . -86.28 -9.62 -12.64 -96.79 -85.30 | -11.49
1610 RMS \ -86.60 -9.49 -12.64 -96.98 -85.30 | -11.68

Table 7-12. Radlated Spurlous Emissions CH. 5—- ANT1 - GPS BANDs — OPEN
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Plot 7-67.
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Plot 7-68. Radiated Spurious Pre-Scan 18 — 40 GHz - CH.9 - ANT 1

Channel: 9
Frequency (MHz):| 7987.2
Preamble ID: 12
Config:| SP3
Spurious
Antenna | Turntable | Analyzer . . .
Frequency Ant. Pol. . . AFCL | Dist. Corr. | Emission | LIMIT | Margin
Detector Height | Azimuth Level
[MHZz] [H/V] [dB/m] | Factor[dB] Level [dBm] [dB]
[em] [degree] [dBm]
[dBm]
1546 RMS \% - - -73.03 -9.28 -12.64 -83.20 -75.30 | -7.90
1896 RMS \ - - -72.68 -8.13 -12.64 -81.70 -63.30 | -18.40
3089 RMS \% - - -72.89 -5.15 -12.64 -78.93 -61.30 | -17.63
8036 RMS \ - - -53.29 4.12 -12.64 -50.06 -41.30 | -8.76
15974 RMS \ - - -76.02 6.74 -12.64 -70.17 -61.30 | -8.87
Table 7-13. Radiated Spurious Emissions CH. 9 — ANT1 — HALF OPEN
Channel: 9
Frequency (MHz):| 7987.2
Preamble ID: 12
Config:| SP3
Spurious
Antenna | Turntable | Analyzer ) . )
Frequency Ant. Pol. . . AFCL | Dist. Corr. | Emission | LIMIT | Margin
Detector Height | Azimuth Level
[MHZz] [H/V] [dB/m] | Factor[dB] Level [dBm] [dB]
[em] [degree] [dBm]
[dBm]
1200 RMS H 150 110 -86.01 -11.59 -12.64 -98.49 -85.30 | -13.19
1227 RMS H 150 110 -86.33 -11.50 -12.64 -98.72 -85.30 | -13.42
1235 RMS H 150 110 -86.62 | -11.40 -12.64 -98.91 -85.30 | -13.61
1560 RMS H - - -86.87 -9.35 -12.64 -97.11 -85.30 | -11.81
1597 RMS H - - -86.68 -9.45 -12.64 -97.02 -85.30 | -11.72
1609 RMS H - - -86.87 -9.49 -12.64 -97.25 -85.30 | -11.95
Table 7-14. Radiated Spurious Emissions CH. 9 — ANT1 — GPS BANDs — HALF OPEN
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Channel: 9
Frequency (MHz): 7987.2
Preamble ID: 9
Config: SP3
Frequency Detector Ant. Pol. A:::gnhl:a 1:;::&::3 Ar:::’yezler AFCL Dist. Corr. :pml::::: Limit | Margin
[MHz] [H/V] [cm] (degree] [dBm] [dB/m] | Factor[dB] Level[dBm] [dBm] | [dB]
1484 RMS v - - -72.55 -9.72 -12.64 -83.16 -75.30 | -7.86
1896 RMS v - - -72.78 -8.13 -12.64 -81.80 -63.30 | -18.50
3093 RMS v - - -73.07 -5.10 -12.64 -79.06 -61.30 | -17.76
10521 RMS v - - -75.81 7.32 -12.64 -69.38 -41.30 | -28.08
15974 RMS v - - -76.25 6.74 -12.64 -70.40 -61.30 | -9.10
Table 7-15. Radiated Spurious Emissions CH. 9 — ANT2 — OPEN
Channel: 9
Frequency (MHz): 7987.2
Preamble ID: 9
Config: SP3
Antenna | Turntable | Analyzer ) Spurious e )
Frequency Ant. Pol. . . AFCL Dist. Corr. L. Limit | Margin
[MHz] Detector H/V] Height Azimuth Level [dB/m] | Factor[dB] Emission [dBm] | [dB]
[em] [degree] [dBm] Level[dBm]
1200 RMS H 150 141 -84.95 -11.59 -12.64 -97.43 -85.30 | -12.13
1226 RMS H 150 141 -86.30 -11.46 -12.64 -98.65 -85.30 | -13.35
1236 RMS H 150 141 -86.39 -11.40 -12.64 -98.68 -85.30 | -13.38
1596 RMS H - - -86.69 -9.40 -12.64 -96.98 -85.30 | -11.68
1606 RMS H - - -86.48 -9.47 -12.64 -96.84 -85.30 | -11.54
1607 RMS H - - -86.16 -9.47 -12.64 -96.52 -85.30 | -11.22
Table 7-16. Radiated Spurious Emissions CH. 9 — ANT2 — GPS BANDs — OPEN
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7.6

815.209(a), 815.519(c); RSS-Gen [8.9]

Test Overview and Limit

Radiated Spurious Emissions Measurements — Below 1GHz

All out of band radiated spurious emissions are measured with a spectrum analyzer connected to a receive antenna
while the EUT is operating at its maximum duty cycle, at maximum power, and at the appropriate frequencies. All
data rates and modes were investigated for radiated spurious emissions. Only the radiated emissions of the
configuration that produced the worst case emissions are reported in this section.

All out of band emissions appearing in a restricted band as specified in Section 15.205 of the Title 47 CFR
and Table 6 of RSS-Gen (8.10) must not exceed the limits shown in Table 7-19 per Section 15.209 and RSS-

Gen (8.9).

Field Strength

Measured Distance

Frequency [uV/m] [Meters]
0.009 — 0.490 MHz 2400/F (kHz) 300
0.490 - 1.705 MHz 24000/F (kHz) 30
1.705 - 30.00 MHz 30 30
30.00 — 88.00 MHz 100 3
88.00 — 216.0 MHz 150 3
216.0 — 960.0 MHz 200 3
Above 960.0 MHz 500 3

Test Procedures Used

ANSI C63.10-2013

Test Settings

Table 7-17. Radiated Limits

Quasi-Peak Field Strength Measurements

Detector = quasi-peak
Sweep time = auto couple

Trace mode = max hold

S o

Trace was allowed to stabilize

Analyzer center frequency was set to the frequency of the radiated spurious emission of interest
RBW = 120kHz (for emissions from 30MHz — 1GHz)
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Test Setup

The EUT and measurement equipment were set up as shown in the diagrams below.

- Q

turntable m
0.8m antenna mast
1
| |
| o \
Figure 7-4. Radiated Test Setup < 30Mhz
Imto 4m
EUT
antenna mast
turntable
0.8m
1
| on |
Figure 7-5. Radiated Test Setup < 1GHz
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Test Notes

1. All emissions lying in restricted bands specified in §15.205 and RSS-Gen(8.10) are below the limit shown

in Table 7-19.

The broadband receive antenna is manipulated through vertical and horizontal polarizations during the
tests. The EUT is manipulated through three orthogonal planes.

The spectrum is investigated using a peak detector and final measurements are recorded using CISPR
guasi peak detector. The worst-case emissions are reported however emissions whose levels were not
within 20dB of the respective limits were not reported.

Emissions were measured at a 3 meter test distance.

Emissions are investigated while operating on the center channel of the mode, band, and modulation that
produced the worst case results during the transmitter spurious emissions testing.

No spurious emissions were detected within 20dB of the limit below 30MHz.

The results recorded using the broadband antenna is known to correlate with the results obtained by using
a tuned dipole with an acceptable degree of accuracy. The VSWR for the measurement antenna was found
to be less than 2:1.

The wide spectrum spurious emissions plots shown on the following pages are used only for the purpose
of emission identification. There were no emissions detected in the 30MHz — 1GHz frequency range, as

shown in the subsequent plots.
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Plot 7-76. 30MHz - 1 GHz Pre-Scan Plots ANT2 - CH 9
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Channel: 5
Frequency (MHz):| 6489.6
Preamble ID: 11
Config:| SP1
Frequency Ant. Antgnna Tur.ntable Analyzer AECL Field WLimit Margin
[MHz] Detector Pol. Height Azimuth Level [dB/m] Strength [dBuV/m] [dB]
[H/V] [cm] [degree] [dBm] [dBuV/m]
125.00 Quasi-Peak H 392 26 -94.08 9.91 22.83 43.52 -20.69
157.73 Quasi-Peak \Y 226 135 -93.34 9.50 23.16 43.52 -20.36
180.00 Quasi-Peak H 333 127 -93.78 10.59 23.81 43.52 -19.71
Table 7-18. Radiated Spurious Emissions CH. 5 - ANT1 — OPEN
Channel: 9
Frequency (MHz):| 7987.2
Preamble ID: 12
Config:| SP3
Ant. Antenna | Turntable | Analyzer Field _ .
Frequenc . . AFCL Limit [dB, Margin
[I?/Illj—lz] y Detector Pol. Height Azimuth Level [dB/m] Strength |m\|//r51] s [dg]l
[H/IV] [cm] [degree] [dBm] [dBuV/m]
125.00 Quasi-Peak H 140 169 -92.92 9.91 23.99 43.52 -19.53
180.01 Quasi-Peak H 112 172 -93.03 10.59 24.56 43.52 -18.96
269.73 Quasi-Peak Y, - - -96.51 14.04 24.53 46.02 -21.49
Table 7-19. Radiated Spurious Emissions CH. 9 — ANT1 — HALF OPEN
Channel: 9
Frequency (MHz):| 7987.2
Preamble ID: 9
Config:| SP3
Frequency Ant. Antgnna Tur_ntable Analyzer AECL Field Limit [dBy| Margin
[MHzZ] Detector Pol. Height Azimuth Level [dB/m] Strength Vimj [dB]
[HIV] [cm] [degreeg] [dBm] [dBuV/m]
108.00 Quasi-Peak H 148 22 -94.80 12.65 24.85 43.52 -18.68
167.74 Quasi-Peak V 323 239 -99.70 9.79 17.09 43.52 -26.44
296.99 Quasi-Peak \% 315 214 -106.80 14.66 14.86 46.02 -31.16

Table 7-20. Radiated Spurious Emissions CH. 9 — ANT2 — OPEN
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7.7 Line Conducted Measurement Data
§15.207

Test Overview and Limit

All AC line conducted spurious emissions are measured with a receiver connected to a grounded LISN while the
EUT is operating at its maximum duty cycle, at maximum power, and at the appropriate frequencies. All data rates
and modes were investigated for conducted spurious emissions. Only the conducted emissions of the configuration
that produced the worst case emissions are reported in this section.

All emissions must not exceed the limits shown in Table 7-20 per FCC 15.207 and RSS-Gen (8.8).

Frequency of emission Conducted Limit (dBpV)
L) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

Table 7-21. Conducted Limits

*Decreases with the logarithm of the frequency.

Test Procedures Used

ANSI C63.4-2014

Test Settings

Quasi-Peak Field Strength Measurements

Analyzer center frequency was set to the frequency of the spurious emission of interest
RBW = 9kHz (for emissions from 150kHz — 30MHz)

Detector = quasi-peak

Sweep time = auto couple

Trace mode = max hold

S e o

Trace was allowed to stabilize

Average Field Strength Measurements

Analyzer center frequency was set to the frequency of the spurious emission of interest
RBW = 9kHz (for emissions from 150kHz — 30MHz)

Detector = RMS

Sweep time = auto couple

Trace mode = max hold

S e o

Trace was allowed to stabilize
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Test Setup

The EUT and measurement equipment were set up as shown in the test setup photos provided.

Al cm

LISM

Test Notes

© N o o bk~ 0w DdPRE

Tmx15m

nonconducting platform

reference ground plane

tranel
adapter

Tm
extender cable

Figure 7-6. Test Instrument & Measurement Setup

Deviations to the Specifications: None.

All Modes of operation were investigated and the worst-case emissions are reported.

The limit for Class B device(s) from 150kHz to 30MHz are specified in Section 15.207 and RSS-Gen.
L1 = Phase; N = Neutral
Corr. (dB) = Cable loss (dB) + LISN insertion factor (dB)
QP/AV Level (dBuV) = QP/AV Reading (dBuV) + Factor (dB)
Margin (dB) = QP/AV Limit (dBuV) — QP/AV Level (dBuV)
Traces shown in plot are made using a peak detector.
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80—+
70T
FCC Pan158 Class B Conducted OP
1158 Class B Conducted A
1 D P
20T @
T &
107
0 + —t——— + —tt 4 + i
150k 300 400500 800 1M 24 3M 4MSME6 8 1OM 20M  30M
Frequency in Hz
Final_Result
Frequency QuasiPeak Average Limit Margin Meas. Time Bandwidth Line Corr.
(MHz) (dBuV) (dBuV) (dBuV) (d8) (ms) (kHz) (dB)
176865 - 4523 S4.51 9.28 1000 .000 L1 100
176865 56.96 - 64.63 7.67 1000. .000 & 10.0
236565 - 36.33 51.98 15.65 1000. .000 E .
236565 47.96 — 2.22 426 1000. .000 E
412680 - 2537 4747 2210 1000 000
412680 39.47 — 57.58 18.12 1000. .000 L1 ;
541035 e 30.06 46.00 15.94 1000. .000 L1 r
541035 4262 - 56.00 3.38 000. .000 &
| 0.561930 — 1471 46.00 23 000 000
| 0.561930 33.69 = $6.00 2231 000. 000
636555 - 19.56 46.00 2644 1000. .000 L
636555 37.07 - 56.00 18.93 1000. .000 L1
651480 — 24.18 46.00 21.82 1000. .000 L1 3.5
| 0651480 3963 = 56.00 16.37 1000 000 L1
Plot 7-77. Line Conducted Plot (L1) ANT1-CH9
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8()--
70T
60+ FCC Part158B Class B Conducted QP
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Frequency in Hz
Final_Result
Frequency QuasiPeak Average Limit Margin Meas. Time Bandwidth Line Corr.
(MHz) (dBuV) (dBuV) (dBuV) (dB) (ms) (kHz) (dB)
0.167910 o 40.94 54.98 14.04 1000.0 9.000 N 10.0
0.167910 52.57 - 65.06 12.49 1000.0 9.000 N 10.0
0.209700 - 34.65 §3.02 18.37 1000.0 9.000 N 9.8
0.209700 47.34 - 63.22 15.88 1000.0 9.000 N 9.8
0.251490 - 28.21 51.47 23.26 1000.0 9.000 N 9.7
0.251490 41.20 - 61.71 20.50 1000.0 9.000 N 9.7
0.618645 — 2713 46.00 18.87 1000.0 9.000 N 9.9
0.618645 35.31 o 56.00 20.69 1000.0 9.000 N 9.9
2.681280 - 17.91 46.00 28.09 1000.0 9.000 N 9.8
2.681280 31.79 - 56.00 24.21 1000.0 9.000 N 9.8
2.723070 - 18.34 46.00 27.66 1000.0 9.000 N 9.8
2.723070 32.44 - 56.00 23.56 1000.0 9.000 N 9.8
Plot 7-78. Line Conducted Plot (N) ANT1-CH9
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Final_Result
Frequency QuasiPeak | Average Limit Margin Meas. Time Bandwidth Line Corr.
(MHz) (dBuv) (dBuV) | (dBuv) (dB) (ms) (kHz) (dB)
0.150000 — 37.95 56.00 18.05 1000.0 9.000 L1 9.8
0.150000 51.10 - 66.00 14.90 1000.0 9.000 L1 9.8
0.182835 34.72 54.22 19.50 1000.0 9.000 L1 10.0
0.182835 47.33 --- 64.36 17.02 1000.0 9.000 L1 10.0
0.224625 - 25.98 52.43 26.44 1000.0 9.000 L1 9.8
0.224625 41.22 - 62.65 21.43 1000.0 9.000 L1 9.8
0.257460 - 23.85 51.27 27.42 1000.0 9.000 L1 9.7
0.257460 38.63 - 61.51 22.88 1000.0 9.000 L1 9.7
0.367905 - 20.02 48.36 28.34 1000.0 9.000 L1 9.8
0.367905 32.90 p— 58.55 25.65 1000.0 9.000 L1 9.8
0.406710 - 16.43 47.58 31.15 1000.0 9.000 L1 9.9
0.406710 32.05 - 57.72 25.66 1000.0 9.000 L1 9.9
0.624615 - 28.55 46.00 17.45 1000.0 9.000 L1 9.9
0.624615 38.16 - 56.00 17.84 1000.0 9.000 L1 9.9
Plot 7-79. Line Conducted Plot (L1) ANT2-CH9
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Final_Result
Frequency QuasiPeak | Average Limit Margin Meas. Time Bandwidth Line Corr.
(MHz) (dB¥iV) | (dB¥iV) | (dB¥iV) (dB) (ms) (kHz) (dB)
0.167910 - 34.41 54.98 20.57 1000.0 9.000 N 10.0
0.167910 47.87 o 65.06 17.20 1000.0 9.000 N 10.0
0.170895 - 33.58 54.82 21.24 1000.0 9.000 N 10.0
0.170895 46.58 - 64.92 18.33 1000.0 9.000 N 10.0
0.203730 - 29.84 53.27 23.42 1000.0 9.000 N 9.9
0.203730 42.73 - 63.46 20.73 1000.0 9.000 N 9.9
0.555960 — 20.52 46.00 25.48 1000.0 9.000 N 9.9
0.555960 34.39 - 56.00 21.61 1000.0 9.000 N 9.9
0.624615 - 27.26 46.00 18.74 1000.0 9.000 N 9.9
0.62461¢ 40.22 - 56.00 15.78 1000.0 9.000 N 9.9
0.660435 - 29.81 46.00 16.19 1000.0 9.000 N 9.9
0.660435 40.40 - 56.00 15.60 1000.0 9.000 N 9.9
2.433525 - 18.59 46.00 27.41 1000.0 9.000 N 9.8
2.433525 28.84 - 56.00 2716 1000.0 9.000 N 9.8
Plot 7-80. Line Conducted Plot (N) ANT2-CH9
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8.0 CONCLUSION

The data collected relate only to the item(s) tested and show that the Samsung Portable Handset

FCC ID: A3LSMF936JPN has been tested to comply with the requirements specified in 815.519 and §15.521 of
the FCC rules.
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