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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 PCTEST Test Location

These measurement tests were conducted at the PCTEST facility located at 7185 Oakland Mills Road, Columbia,
MD 21046. 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 PCTEST located in Columbia, MD 21046, U.S.A.

e PCTEST is an ISO 17025-2017 accredited test facility under the American Association for Laboratory
Accreditation (A2LA) with Certificate number 2041.01 for Specific Absorption Rate (SAR), Hearing Aid
Compeatibility (HAC) testing, where applicable, and Electromagnetic Compatibility (EMC) testing for FCC and
Innovation, Science, and Economic Development Canada rules.

e PCTEST 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).

o PCTEST facility is a registered (2451B) test laboratory with the site description on file with ISED.
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2.0 PRODUCT INFORMATION ‘
2.1 Equipment Description

The Equipment Under Test (EUT) is the Sirius XM Satellite Radio with FM Transmitter and Bluetooth
FCC ID: RS2SXVRBT1. The test data contained in this report pertains only to the emissions due to the FM

transmitter functionality of the EUT.

To enable the FM transmitter, a FM Direct Adapter-FMDA25 must be plugged into the SXM Tuner/Adapter (Smart
CLA) which is powered by a standard 12VDC power source (via a cigarette lighter adapter).

Test Device Serial No.: XQ51UD4Y

2.2 Device Capabilities

This device contains the following capabilities:

FM Transmitter and Bluetooth

2.3 Test Configuration

The Sirius XM Satellite Radio with FM Transmitter and Bluetooth FCC ID: RS2SXVRBT1 was tested per the

guidance of ANSI C63.10-2013. Below is a brief list of each configuration set-up, per SiriusXM Roady
BT_SOW rev1.

Test Configuration Emissions Describtion
# Tested P
1 Radiated Receiver (EUT) under test with FM Direct adapter
2 Radiated Receiver (EUT) under test with Cassette adapter
Receiver (EUT) under test with FM 2.5mm minijack to SMA male
3 Conducted
connector

Table 2-1. Test Configuration Description

For more information please see Section 8.0 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 Software and Firmware

The test was conducted with firmware version 00.05.02 installed on the EUT.
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3.0 DESCRIPTION OF TESTS ‘

3.1 Evaluation Procedure

7\ PCTEST

The measurement procedure described in the American National Standard of Procedures for Compliance Testing
of Unlicensed Wireless Devices (ANSI C63.10-2013) was used in the measurement of the EUT.

Deviation from measurement procedure...........ccccciciiiiiiiiiiiiiis i ssssnneeeeeeeeeeneeee s NON@

3.2 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.

3.3 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).
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40 ANTENNA REQUIREMENTS ‘

Excerpt from §15.203 of the FCC Rules/Regulations:

“An intentional radiator antenna shall be designed to ensure that no antenna other than that furnished by the
responsible party can 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 FM transmit antenna used with the Satellite Radio uses a unique coupling.

Conclusion:

The Sirius XM Satellite Radio with FM Transmitter and Bluetooth FCC ID: RS2SXVRBT1 and
IC: 5750A-SXVRBT1C unit complies with the requirement of §15.203.
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50 SAMPLE CALCULATIONS ‘

5.1 Radiated Emission Measurement Sample Calculation

@ 66.7 MHz
Class B limit = 100 pV/m = 40.0 dBuV/m
Reading = -76.0 dBm (calibrated level)
Convert to dBuV = -76.0+ 107 = 31.0dBuVv

Antenna Factor + Cable Loss = 5.8 dB/m
Total = 36.8 dBuV/m

Margin = 36.8 - 400 = -3.2dB
= 3.2 dB below limit

Note:

Level [dBuV] = 20 log 10 (Level [uV/m])
Level [dBuV] = Level [dBm] + 107
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6.0 MEASUREMENT UNCERTAINTY ‘

The measurement uncertainties shown below were calculated in accordance with the requirements of
ANSI C63.10-2013. 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 Ucisrr 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)
Radiated Disturbance (<1GHz) 4.98
Radiated Disturbance (>1GHz) 5.07
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7.0 TEST EQUIPMENT CALIBRATION DATA

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.

Manufacturer Model Description Cal Date |Cal Interval | Cal Due [Serial Number
Agilent N9030A PXA Signal Analyzer 9/2/2020 Annual 9/2/2021 | MY55410501
Emco 3115 Horn Antenna (1-18GHz) 6/18/2020 | Biennial 6/18/2022 | 9704-5182
Rohde & Schwarz ESU26 EMI Test Receiver (26.5GHz) 5/25/2021 Annual 5/25/2022 100342
Rohde & Schwarz SFUNIT-Rx Shielded Filter Unit 6/23/2021 Annual 6/23/2022 102134
Sunol JB5 Bi-Log Antenna (30M - 5GHz) 7/27/2020 | Biennial 7/27/2022 A051107
Schwarzbeck UHA 9105 Dipole Antenna N/A N/A N/A 9105-2404

Table 7-1. Annual Test Equipment Calibration Schedule
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80 TEST RESULTS |

8.1 Summary

Company Name: Sirius XM Radio Inc.
FCC ID: RS2SXVRBT1
FCC Classification: Low Power Communication Device Transmitter
Specification | RSS Section(s) Test Description Test Limit Te§t_ 12 Reference
Condition Result
TRANSMITTER MODE (TX)
15.239(a) < 200kHz and whole band
’ ’ RSS-210 (B.9(a)) Occupied Bandwidth shall lie wholly within PASS Section 8.2
15.215(c)
frequency range 88-108MHz
CONDUCTED
2.1046, -29dBm
QNSI C63.10 RSS-Gen (6.12) Conducted Power (per ANSI C63.10-2013) PASS Section 8.3
nnex J
< 250uV/m within permitted
200 kHz band
15.239(b) In-Band Emissions and
15'209 ’ RSS-210 (B.9(b)) Radiated Spurious Emissions outside of the PASS Section 8.4
: Emissions Below 1GHz specified band must meet the
radiated limits detailed in
15.209
Emissions outside of the RADIATED
15.239(c), Radiated Spurious specified band must meet the .
15.209 RSS-210(B9() | Emission Above 1GHz | radiated limits detailed in PASS | Section 8.4
15.209
21055 RSS-Gen (8.11) | Frequency Stability All emissions must be kept PASS | Section 8.5
' ’ within the band of operation '
Table 8-1. Summary of Test Results
Notes:

1) All modes of operation and data rates were investigated. The test results shown in the following sections
represent the worst case emissions.

2) The analyzer plots shown in this section were all taken with a correction table loaded into the analyzer. The
correction table was used to account for the losses of the cables and attenuators used as part of the system to
connect the EUT to the analyzer at all frequencies of interest.

3) All antenna port conducted emissions testing was performed on a test bench with the antenna port of the EUT
connected to the spectrum analyzer through calibrated cables and attenuators.
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8.2 Occupied Bandwidth Measurement
§15.239(a), §15.215(c), RSS-210 (B.9(a))

Test Overview and Limit

The Occupied Bandwidth is measured with a spectrum analyzer connected to the receive antenna while the EUT
is operating in transmission mode at the appropriate frequency.

Emissions from the intentional radiator shall be confined within a band 200 kHz wide centered on the
operating frequency. The 200kHz band shall lie wholly within the frequency range of 88 — 108 MHz.

Test Procedure Used

ANSI C63.10-2013 — Clauses 6.9.1 and 8.7

Test Settings

1. The signal analyzer's automatic bandwidth measurement capability was used to perform the Occupied
Bandwidth measurement. The bandwidth measurement was not influenced by any intermediate power nulls

in the fundamental emission.

2. Center frequency set to nominal EUT channel center frequency

3. Span set between two times and five times the OBW

4. RBW=1-5% OBW

5. VBW =3 x RBW

6. Detector = Peak

7. Trace mode = max hold

8. Sweep = auto couple

9. The trace was allowed to stabilize
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Test Setup

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

DCU
Tuner/Power [l
Spectrum EM Adapter
Analyzer M ANT | <l Satellite Antenna |
DC
6V DC
Power Supply

(set to nominal EUT voltage)

Figure 8-1. Test Instrument & Measurement Setup (Configuration #3)

Test Notes
None
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Occupled BandW|dth Measurement — Configuration #3

Frequency gzla enadswuirgtc:] Maximum Pass /
[MHz] [kHz] Bandwidth [kHz] Fail
88.1 49.5 200.0 Pass
96.9 51.4 200.0 Pass
107.9 52.4 200.0 Pass

Table 8-2. Conducted Bandwidth Measurements

w— Keysight Spectrum Analyzer - Occupied BW

[ N 1 ALTGN AUTO | 02:18:08 PMJul 22, 2021
Center Freq 83 100000 MHz Radio Std: None Trace/Detector
—»— Trig: Free Run Avg|Hold: 1001100
#IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref -20.00 dBm _

U e e o

Center 88.1000 MHz
Res BW 1.8 kHz VBW 18 kHz Sweep 57 ms

Occupied Bandwidth Total Power -24.8 dBm

49.479 kHz

Transmit Freq Error -1.466 kHz % of OBW Power 99.00 %
x dB Bandwidth 56.58 kHz x dB -20.00 dB

STATUS

Plot 8-1. 20dB Bandwidth Plot (Low Channel — 88.1MHz)
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w Keysight Spectrum Analyzer - Occupied BW

L RF

#FGain:Low

I 02:17:15 PMJul 22, 2021
Center Freq: 96.900000 MHz Radio Std: None
—s— Trig: Free Run Avg|Hold: 1001100
#Atten: 10 dB

Radio Device: BTS

Ref -20.00 dBm

Center 96.9000 MHz
Res BW 1.8 kHz

Occupied Bandwidth
51.397 kHz

Transmit Freq Error
x dB Bandwidth 59

Clear Write
I
Average
I
Max Hold
IS | I E— =
Span 200.0 kHz

VBW 18 kHz Sweep 57 ms Min Hold

Total Power -25.3 dBm

-419 Hz % of OBW Power 99.00 %

.99 kHz x dB -20.00 dB

STATUS

Trace/Detector

Plot 8-2. 20dB Bandwidth Plot (Mid Channel — 96.9MHz)

—-— ight Spectrum Analyzer - Occupied BW

NFE
#IFGain:L

Ref -20.00 dBm

Center 107.9000 MHz
Res BW 1.8 kHz

Occupied Bandwidth

52.377 kHz
-4.067 kHz

Transmit Freq Error

x dB Bandwidth 59

ENSE:INT 02:13:48 PMJul 22, 2021
Center Freq: 107.900000 MHz Radio Std: None
—»— Trig: Free Run Avg|Hold: 100/100

ow #Arten: 10 dB Radio Device: BTS

Span 200.0 kHz
VBW 18 kHz Sweep 57 ms

Total Power -25.1 dBm

99.00 %
-20.00 dB

% of OBW Power

.46 kHz x dB

STATUS

TracelDetector

Plot 8-3. 20dB

Bandwidth Plot (High Channel — 107.9MHz)
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8.3 Conducted Output Power Measurement
§2.1046

Test Overview

The FM transmitter was set to maximum audio output and was tuned between 88.1MHz and 107.9MHz. All other
amplitude corrections of cables and attenuators have been loaded into the spectrum analyzer.

Test Procedure Used

ANSI| C63.10-2013 — Clauses 8.5 and Annex J

Test Setup

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

DCU
Tuner/Power [« @y
Spectrum Adapter
Analyzer EM_5 ANT 4—»[ Satellite Antenna
DC
6V DC
Power Supply

(set to nominal EUT voltage)

Figure 8-2. Test Instrument & Measurement Setup (Configuration #4)

Test Notes
None.
Frequenc Conducted Power Test Results
[l(\‘IIHz] y Mode Result Limit Margin
[dBm] [dBm] [dB]
88.1 Live -34.847 -29.00 -5.85
96.9 Live -34.375 -29.00 -5.38
107.9 Live -34.471 -29.00 -5.47
Table 8-3. Conducted Output Power Measurements
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- Keysight Spectrum Analyzer - Swept SA
WL RF D :

NFE
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STATUS

Plot 8-4. Peak Conducted Power (Low Channel — 88.1MHz)
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Plot 8-5. Peak Conducted Power (Channel — 96.9MHz)
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- Keysight Spectrum Analyzer - Swept SA
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Plot 8-6. Peak Conducted Power (High Channel — 107.9MHz)
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8.4 In Band Emlssmns and Radiated Spurious Emissions — Below 1GHz
§15.239(b), §15.209, RSS-210 (B.9(b)(c))

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.

All in band emissions must not exceed 250 microvolts/meter within the permitted 200kHz band per Section
15.239(b) and RSS-210(B.9(b)).

All out of band emissions must not exceed the limits shown in Table 8-4 per FCC Part 15.209 and RSS-
210(B.9(c)).

Frequency Field Strength Measured Distance
[pV/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

Table 8-4. Radiated Limits

Test Procedures Used

ANSI C63.10-2013 - Clauses 6.5 and 8.6

Test Settings

Quasi-Peak Field Strength Measurements

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest

2. RBW = 120kHz (for emissions from 30MHz — 1GHz)

3. Detector = quasi-peak

4. Sweep time = auto couple

5. Trace mode = max hold

6. Trace was allowed to stabilize
Fecp: PETEST N CERTIFICATION) ((sirusxm) | R
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Test Setup

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

Im to dm

EUT

antenna mast
fumtabie
0.8m

.1

| |
f m i

Figure 8-3. Test Instrument & Measurement Setup

ToFM

Vehicle
DCU interconnect cable Antenna

To Vehicle Radio
(75 Ohm Terminated)

M To Ant port
T:ffl't‘n’::‘" on Tuner/Power Adapter
Power
Adapter
Wooden CLA power socket Tu:t;r P;;)wer DCU
Table apter
Ground Plane

Figure 8-4. Test Instrument & Measurement Setup (Configuration #1)

DCU interconnect cable

To Ant port
To *Audio’ port on Tuner/Power Adapter
of TuneriPower

Adapter

Woodan CLA power socket  Tuner/Power
Table Adepler

Ground Plane

SN NN N N N NN N NN N NI N
Figure 8-5. Test Instrument & Measurement Setup (Configuration #2)
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Test Notes
1. All emissions lying in restricted bands specified in §15.205 are below the limit shown in Table 8-4.
2. The broadband receive antenna is manipulated through vertical and horizontal polarizations during the
tests. The EUT is manipulated through three orthogonal planes.
This unit was tested while powered by a 12V DC power source (battery).
The spectrum is investigated using a peak detector. Final in-band measurements are recorded using an
RMS detector, and final spurious emission measurements are recorded using a 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.
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.
8. The wide spectrum spurious emissions plots shown on the following pages are used only for the purpose
of emission identification.
Fecb; PETEST M CeRTIFicATION) («siriusxmy) | 2E e
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In-Band Emissions and Radiated Emissions — Configuration #1

§15.239(b), §15.209, RSS-210 (B.9(b)(c))

Trace: MAXH RBW: 100 kHz
Detector: PK VBW: 300 kHz
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Plot 8-7. Radiated Spurious Plot below 1GHz (88.1MHz)
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Plot 8-5. Radiated Spurious Plot below 1GHz (96.9MHz)
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Plot 8-6. Radiated Spurious Plot below 1GHz (107.9MHz)
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In-Band Emissions and Radiated Spurious Emissions — Configuration #1

§15.239(b), §15.209, RSS-210(B.9(b)(c))

Froauency | potector | A7 PO “Uggns | azimutn | Lovel | ACL | srangtn| LIt | Wergn
[em] [degree] | [dBm] [dBuV/m]
88.10 Average H 284 327 -91.45 12.69 28.24 47.96 -19.72
88.10 Peak H 284 327 -89.79 12.69 29.90 67.96 -38.06
71.95 Peak H 205 111 -88.49 13.75 32.26 43.52 -11.26
168.00 Peak H 208 13 -87.66 17.11 36.45 43.52 -7.07
216.00 Peak H 164 212 -87.95 15.47 34.52 43.52 -9.00
312.00 Peak H 149 308 -90.15 18.38 35.23 43.52 -8.29
96.90 Average H 234 10 -89.21 14.91 32.70 47.96 -15.26
96.90 Peak H 234 10 -88.83 14.91 33.08 67.96 -34.88
71.95 Peak H 237 318 -92.73 13.75 28.02 43.52 -15.50
167.95 Peak H 226 164 -85.35 17.11 38.76 43.52 -4.76
215.95 Peak H 194 83 -87.80 15.47 34.67 43.52 -8.85
312.00 Peak H 162 119 -89.71 18.38 35.67 43.52 -7.85
107.90 Average H 228 203 -96.75 17.37 27.62 47.96 -20.34
107.90 Peak H 228 203 -92.72 17.37 31.65 67.96 -36.31
72.00 Peak H 242 116 -91.26 13.75 29.49 43.52 -14.03
167.95 Peak H 238 43 -84.57 17.11 39.54 43.52 -3.98
215.95 Peak H 194 229 -87.81 15.47 34.66 43.52 -8.86
312.00 Peak H 187 341 -90.16 18.38 35.22 43.52 -8.30
Table 8-5. Radiated Spurious Emissions below 1GHz, Configuration #1
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In-Band Emissions and Radiated Spurious Emissions — Configuration #2

§15.239(b), §15.209, RSS-210(B.9(b)(c))

Trace: MAXH RBW: 100 kHz
Detector: PK VBW: 300 kHz
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Plot 8-7. Radiated Spurious Plot below 1GHz (Cassette Adapter)
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In-Band Emissions and Radiated Spurious Emissions — Configuration #2
§15.239(b), §15.209, RSS-210(B.9(b)(c))

(CERTIFICATION)

Ant. | Antenna | Turntable | Analyzer Field o .
Frequency . . AFCL Limit Margin
[MHz] Detector | Pol. Height | Azimuth Level [dB/m] Strength [dBuV/m]| [dB]
[HIV] [cm] [degree] | [dBm] [dBpV/m] H
72.00 Peak V 100 208 -95.05 13.75 25.70 40.00 -14.30
95.95 Peak H 101 329 -90.82 14.62 30.80 43.52 -12.72
119.95 Peak H 108 54 -90.74 18.73 34.99 43.52 -8.53
216.00 Peak H 162 26 -87.18 15.47 35.29 43.52 -8.23
312.00 Peak H 114 182 -95.82 18.38 29.56 46.02 -16.46
360.00 Peak H 108 117 -91.97 19.05 34.08 46.02 -11.94
Table 8-6. Radiated Spurious Emissions below 1GHz, Configuration #2
FCC ID: Pl;‘ TEs T MEASUREMENT REPORT (({ Smusxmn) Approved by:

Technical Manager

Test Report S/N:
1M2107130077-03-R1.RS2

Test Dates:

7/14-8/9/2021

EUT Type:
Satellite Radio with FM Transmitter and Bluetooth

Page 24 of 35

© 2021 PCTEST

V9.0 02/01/2019

All rights reserved. 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 PCTEST. If you have any questions about this international copyright or have an enquiry about obtaining additional rights to this report or assembly

of contents thereof, please contact INFO@PCTEST.COM.




N PCTEST

Proud to be part of @ elen

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.

All out of band emissions appearing in a restricted band as specified in Section 15.205 of the Title 47 CFR
must not exceed the limits shown in Table 8-8 per FCC Part 15.209 and RSS-210(B.9(c)).

Frequenc Field Strength Measured Distance
arency [uVim] [Meters]
Above 960.0 MHz 500 3

Table 8-7. Radiated Limits

Test Procedures Used

ANSI C63.10-2013 — Clauses 6.6 and 8.6

Test Settings

1. Analyzer center frequency was set to the frequency of the radiated spurious emission of interest

2. RBW =1MHz

3. VBW =3MHz

4. Detector = peak

5. Sweep time = auto couple

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 in the diagram below.

bore sight
anitenna mast

T ta 4

./EUT
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& styrofoam block

e

|
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Figure 8-6. Test Instrument & Measurement Setup
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Power
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Figure 8-7. Test Instrument & Measurement Setup (Configuration #1)
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Figure 8-8. Test Instrument & Measurement Setup (Configuration #2)
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Test Notes
1. All emissions lying in restricted bands specified in §15.205 are below the limit shown in Table 8-8.
2. The antenna is manipulated through typical positions, polarity and length during the tests.
3. This unit was tested while powered by a 12V DC power source (battery).
4. The spectrum is measured from 9kHz to the 10th harmonic of the fundamental frequency of the transmitter

using CISPR quasi peak detector below 1GHz. Above 1 GHz, peak measurements were taken using
linearly polarized horn antennas. The worst-case emissions are reported however emissions whose levels
were not within 20dB of the respective limits were not reported.

Emissions below 18GHz were measured at a 3 meter test distance while emissions above 18GHz were
measured at a 1 meter test distance with the application of a distance correction factor.

The wide spectrum spurious emissions plots shown on the following pages are used only for the purpose
of emission identification. Any emissions found to be within 20dB of the limit are fully investigated and the

results are shown in this section.

Sample Calculations

Determining Spurious Emissions Levels

o Field Strength Level (gsuvim = Analyzer Level ggm) + 107 + AFCL gB/m
0 AFCL @geim = Antenna Factor [gs/m) + Cable Loss (dg]

0 Margin 8] = Field Strength Level [gsuvim) — Limit gspuvim)
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Radiated Spurious Emission Measurements — Configuration #1
15.239(c), §15.209, RSS-210(B.9(c
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Plot 8-8. Radiated Spurious Plot above 1GHz (88.1MHz)
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Plot 8-9. Radiated Spurious Plot above 1GHz (96.9MHz)
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Plot 8-10. Radiated Spurious Plot above 1GHz (107.9MHz)
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Radlated Spurlous Emission Measurements
§15.239(c), §15.209, RSS-210(B.9(c))

Distance of Measurements: 3 Meters
Operating Frequencies: 88.1MHz
Frequency Ant. | Analyzer AFCL Field Limit Margin
[MHz] Detector | Pol. Level [dB/m] Strength [dByV/m] [dB]
[HV] | [dBm] [dBuV/m] |9
3518.83 Avg V -78.18 12.38 41.20 53.98 -12.78

3518.83 Peak \ -67.59 12.38 51.79 73.98 -22.19

14401.10 Avg H -87.29 24.53 44.24 53.98 -9.74

14401.10 Peak H -76.27 24.53 55.26 73.98 -18.72

Table 8-8. Radiated Measurements above 1GHz, Configuration #1

Distance of Measurements: 3 Meters
Operating Frequencies: 96.9MHz
Frequency Ant. | Analyzer AFCL Field Limit Margin
[MHz] Detector | Pol. Level [dB/m] Strength [dBuV/m]| [dB]
[H/V] | [dBm] [dBpV/m] H
3483.70 Avg H -71.34 11.87 47.53 53.98 -6.45

3483.70 Peak H -62.72 11.87 56.15 73.98 -17.83

10887.20 Avg \Y -79.59 22.24 49.65 53.98 -4.33

10887.20 Peak \ -66.29 22.24 62.95 73.98 -11.03

Table 8-9. Radiated Measurements above 1GHz, Configuration #1
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Distance of Measurements: 3 Meters
Operating Frequencies: 107.9MHz
Frequency Ant. | Analyzer AFCL Field Limit Margin
[MHz] Detector | Pol. Level [dB/m] Strength [dBpV/m] [dB]
[HV] | [dBm] [dBuV/m] |7
1907.80 Avg V -73.59 9.18 42.59 53.98 -11.39
1907.80 Peak V -61.64 9.18 54.54 73.98 -19.44
3448.57 Avg \% -78.26 11.65 40.39 53.98 -13.59
3448.57 Peak \Y, -67.72 11.65 50.93 73.98 -23.05

Table 8-10. Radiated Measurements above 1GHz, Configuration #1
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Radiated Spurious

Emission Measurements — Configuration #2

§15.239(c), §15.209, RSS-210(B.9(c))

Trace: MAXH RBW: 1 MHz
Detector: PK VBW: 3 MHz
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Plot 8-11. Radiated Spurious Plot above 1GHz (Cassette Adapter)
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Radiated Spurious Emission Measurements
§15.239(c), §15.209, RSS-210(B.9(c))

Distance of Measurements:
Operating Frequencies:

3 Meters

88.1MHz, 98.1MHz, 107.9MHz

Frequency Ant. | Analyzer AFCL Field Limit Margin
[MHz] Detector | Pol. Level [dB/m] Strength [dBpV/m] [dB]
[H/V] | [dBm] [dBuV/m]
1924.91 Average H -92.36 9.37 24.01 53.98 -29.97
1924.91 Peak H -90.82 9.37 25.55 73.98 -48.43
2018.12 | Average H -91.59 9.90 25.31 53.98 -28.67
2018.12 Peak H -90.74 9.90 26.16 73.98 -47.82
3564.18 | Average H -89.24 12.37 30.13 53.98 -23.85
3564.18 Peak H -87.18 12.37 32.19 73.98 -41.79
6021.54 | Average \% -97.81 16.63 25.82 53.98 -28.16
6021.54 Peak \% -95.82 16.63 27.81 73.98 -46.17

Table 8-11. Radiated Measurements above 1GHz, Configuration #2
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8.5 Frequency Stability / Temperature Variation

§2.1055

Test Overview and Limit

Frequency stability testing is performed in accordance with the guidelines of ANSI/TIA-603-E-2016. The frequency

stability of the transmitter is measured by:

a.) Temperature: The temperature is varied from -30°C to +50°C in 10°C increments using an environmental

chamber.

b.)  Primary Supply Voltage: Vary primary supply voltage from 85 to 115 percent of the nominal value for
other than hand carried battery equipment.

The frequency stability of the transmitter shall be sufficient to ensure that the fundamental emission stays

within the authorized frequency block.

Test Procedure Used

ANSI/TIA-603-E-2016

Test Settings

1. The carrier frequency of the transmitter is measured at room temperature (20°C to provide a reference).

2. Frequency measurements shall be made at the extremes of the specified temperature range and at
intervals of not more than 10° centigrade through the range. A period of time sufficient to stabilize all of the
components of the oscillator circuit at each temperature level shall be allowed prior to frequency
measurement. The short term transient effects on the frequency of the transmitter due to keying (except for
broadcast transmitters) and any heating element cycling normally occurring at each ambient temperature
level also shall be shown. Only the portion or portions of the transmitter containing the frequency

determining and stabilizing circuitry need be subjected to the temperature variation test.

Test Setup

The EUT was monitored via a dipole antenna connected to a spectrum analyzer with the EUT placed inside an

environmental chamber.

Test Notes

The transmitted frequency dropped once the temperature reached +35.3°C.
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y Stability Measurements
OPERATING FREQUENCY: 107,900,000 Hz
REFERENCE VOLTAGE: 12VDC VDC
VOLTAGE POWER | TEMP | FREQUENCY | Freq.Dev. | Deviation
(%) (vDC) (°C) (Hz) (Hz) (%)
100 % +20ref | 107,908,599 0 0.0000000
100 % - 30 107,903,239 -5,360 -0.0049676
100 % - 20 107,903,245 -5,354 -0.0049620
100 % -10 107,905,623 -2,976 -0.0027581
100 % 12.00 0 107,899,412 -9,187 -0.0085144
100 % + 10 107,898,668 -9,931 -0.0092039
100 % + 30 107,914,625 6,026 0.0055848
100 % + 40 107,901,422 7,177 -0.0066515
100 % + 50 107,902,146 -6,453 -0.0059805
85 % 10.20 +20 107,910,628 2,029 0.0018804
115 % 13.80 +20 107,910,511 1,912 0.0017720

Note:

Table 8-9. Frequency Stability Data (107.9MHz)

Based on the results of the frequency stability test at the center channel the frequency deviation results measured
are very small. As such it is determined that the channels at the band edge would remain in-band when the
maximum measured frequency deviation noted during the frequency stability tests is applied. Therefore the device
is determined to remain operating in band over the temperature and voltage range as tested.
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9.0 CONCLUSION |

The data collected relate only to the item(s) tested and show that the Sirius XM Satellite Radio with FM
Transmitter and Bluetooth FCC ID: RS2SXVRBT1 is in compliance with Part 15C of the FCC Rules and RSS-
210 of the Innovation, Science, and Economic Development Canada Rules.
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