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1 Introduction and Conclusion

The tests indicated in section 2.0 were performed on the product constructed as described in section 3.0.
The remaining test sections are the verbatim text from the actual data sheets used during the
investigation. These test sections include the test name, the specified test Method, a list of the actual Test
Equipment Used, documentation Photos, Results and raw Data. No additions, deviations, or exclusions
have been made from the standard(s) unless specifically noted.

Based on the results of our investigation, we have concluded the product tested complies with the
requirements of the standard(s) indicated . The results obtained in this test report pertain only to the
item(s) tested.

1.1 Test Report Scope
This specific test report applies to the RFACE Radio, 2.4GHz

The product was fully tested and passed all radio transceiver requirements. Refer to the following Intertek
test reports for detalils:

= RF4CE Radio, 2.4GHz (Intertek Report 100900227DEN-001)
= Bluetooth Radio, 2.4GHz (Intertek Report 100900227DEN-002)

= Wi-Fi Radio IEEE 802.11b/g/n HT20/HT40, 2400 — 2483.5 MHz, IEEE 802.11a/n HT20/HT40,
5725 — 5850 MHz (Intertek Report 100900227DEN-003)

=  Wi-Fi Radio IEEE 802.11a/n HT20/HT40, 5150 — 5250 MHz:
(Intertek Report 100900227DEN-004)

= Unintentional/ Receiver Mode of Operation (Intertek Report 100900227DEN-005)

1.2 Test Methodology

Both RF conducted port and radiated emissions measurements were performed according to the
procedures in ANSI C63.10:2009 and the general procedures of FCC Parts 2 and 15 of CFRA47.

In addition, specific testing utilized the FCC Guidance documents defined in each specific test section.
Radiated emissions tests were formed at an antenna-to-product distance of 3-meters.

1.3 Test Facility

Intertek Denver’s testing facilities are located at 1795 Dogwood St. Suite 200 Louisville, CO 80027. The
testing facility is 1IS017025:2005 accredited by A2LA, our lab code is 2506.02, our VCCI registration
numbers are. R-1643, C-1752 and T-1558, our FCC designation no. US1121 and our IC lab no. 2042N.

Testing contained in this test report may not be covered under the laboratories scope of accreditation.
A note will be placed in the specific test section for testing not coved under the laboratories scope.
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2  Test Summary

Section  Test full name Test date Result
Radiated Emissions — Field Strength of the Fundamental & Harmonics of
S the Fundamental — FCC 247(b)(3), (d)/15.205/209 o/12/2012  Pass
6 Conducted Port Spurious Emissions -FCC 15.209/15.247(d)/15.205 9/11/2012 Pass
. L 9/18/2012

7 Radiated Emissions — Band Edge FCC 15.209/15.247(d)/15.205 10/2/2012 Pass
8 6dB Bandwidth — FCC 15.247(a)(2) 9/11/2012 Pass
9 Power Spectral Density (PSD) — FCC 15.247(e) 9/11/2012 Pass
10 Occupied Bandwidth — NA - NA
11 AC Conducted Emissions — FCC 15.207 9/25/2012 Pass

General Radio Remarks:

FCC CFR Part 15.31(e): For a product with an ac voltage supply, the ac voltage was varied between
85% and 115% of the nominal rated supply voltage to determine worst-case fundamental frequency level.

FCC CFR Part 15.35: Measurement Detector Functions and Bandwidths: FCC Part 15.35 was utilized
when performing measurements within this report.

For remote control operations the set top box is equipped with a rear panel 2.4GHz RF4CE radio. The
RFACE radio has an external antenna port. For testing purposes a SMA connector will be fitted to bypass
the antenna.

Product-Specific Radio Remarks:
* Product:
1. Lowest Frequency used: 60kHz
2. Highest Frequency used : 3GHz

» Detachable RFACE antenna (rear)
1. Antenna gain —2.15 dbi
2. Modulation details: The onboard solution contains an RF transceiver which is an 802.15.4
Standard compliant radio that operates in one of three channels (15, 20, 25) in the 2.4 GHz
ISM frequency band. These three channels are at 2425, 2450, and 2475MHz. The transceiver
supports 250 kbps O-QPSK data in 3.0 MHz channels and full direct sequence spread-
spectrum encode and decode.

Duty Cycle Correction Factors were not utilized in this testing and report per client request.

EMC Report for EchoStar Technologies, LLC on the Model: 1D:058 Page 4 of 52




Intertek

Report Number: 100900227DEN-001 | Issued:10/9/2012

3 Description of Equipment Under Test

Equipment Under Test

Description Manufacturer Model Number Serial Number
Advanced Satellite Echostar Technologies, ID:058 EMC1
Receiver Set-Top Box LLC
Receive Date: 09/11/2012
Received Condition: Good
Type: Production Samples

Description of Equipment Under Test (provided by client)

The ID:058 is a satellite set-top box incorporating Sling place shifting technology designed to operate as a
server in the whole home DVR system. The ID:058 has a RF4CE 2.4GHz Synkro solution to interface to a
remote control , a Bluetooth Class 2 transceiver for supported accessories, and an 802.11a/b/g/n Wi-Fi
transceiver for connection to the customer’s internet wirelessly.

The RFACE radio is located on the main board and uses a detachable antenna located on the back panel
of the set-top box. The Bluetooth transceiver is on a separate PCB that is located within the front panel
plastics. The Bluetooth transceiver uses a printed antenna. The 802.11a/b/g/n transceiver is located on
the same PCB as the Bluetooth transceiver. The 802.11a/b/g/n transceiver uses two antennas that are
attached via U.FL connectors and two different lengths of mini coax cable. These antennas are located
within the front bezel assembly.

Removal of the Bluetooth and 802.11a/b/g/n transceivers does not alter the RF characteristics of the
RFACE transceiver. The ID:058 also provides the following: HDMI, Composite and Component A/V
outputs, Ethernet, USB and eSATA.

Equipment Under Test Power Configuration

Rated Voltage Rated Current Rated Frequency Number of Phases

100-120VAC 0.5A 60Hz 1

Operating modes of the EUT: Intentional Tx Testing

No. | Descriptions of EUT Exercising

Product configured in transmit mode at full power, CW signal.

Product configured for continuous transmission, full power with modulation/data transfer enabled.

WIN |-

Product set up with all signal and 1/O cable ports populated and terminated with either active or
passive loads. Wi-Fi radio enabled, Ethernet data transfer, USB data transfer, and eSATA data
transfer. Video output to all A/V connections.

Note: The chosen mode of operation described above is dependent upon the specific test to be
performed.
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4  System setup including cable interconnection deta ils, support equipment and

simplified block diagram

4.1 Method:

Record the details of EUT cabling, document the support equipment, and show the interconnections in a

block diagram.

4.2 EUT Block Diagram:

AC Power
100-120 VAC
60Hz
v ' -
Ethern:et :
«———»
ID:058 ! :
Satellite Receiver
Set-Top Box !
- A
Multiple
Input/
Outputs
(See
Table in v
section eSATAHard | | usB Hard
4.3) . >
Drive Drive

Note: Dashed lines indicate auxiliary/support equipment outside the test area

D-Link
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4.3 Support Data:
- . Shield . .

ID Description/ Function Type Length Connector Connection Ferrites

1 AC Power None 1 meter AC DESL No
| PowerIn | .
L2 2x Ethernet | __None _|: >3 meter | _RJ-45 | Router/Switch | | No . _.
I UsB | Foil _|<lmeter | USB | .. USBDrive | ! No .
I FrontPanel USB | ___Foil | - <lmeter | USB | . Terminator | | No ...
= USB .| Foil | <lmeter| USB_ | __ Terminator | | No ...

Matched

6 RCA A/V Outputs Braid 1 meter RCA Impedance No

___________________________________________________________________________________________ Loads | ...
EDIDI
7 HDMI Digital Video Out Foll 1 meter HDMI Simulation No
Box
8 ] RF CoaxCable | _ Braid _|: >3 meter | TypeF | Terminator | | No .
9 T eSATA Cable | "Braid | <imeter | " eSATADrive | ] No
210 Composite Video Out | Braid __| - <lmeter | RCA | _. Terminator | | No .
A Phone Cable | ___None _ |- <lmeter | RJ-11 | | Unterminated | | No .
Support Equipment
Description Manufacturer Model Number Serial Number
Router/Switch D-Link EBR-2310 | = -

Note: All product ports were fully populated with appropriate cables. All cables were terminated with an
active load or typical device/peripheral.
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5 Radiated Emissions — Fundamental Power & Harmonic s of the Fundamental
5.1 Method

The test methods used comply with ANSI C63.10. Unless otherwise stated no deviations were made from
FCC CFRA47 15.247.

This testing was performed at Intertek Denver, located at 1795 Dogwood St. Suite 200, Louisville, CO
80027.

5.2 Test Equipment Used:

A%et Description Manufacturer Model Serial Cal Date Cal Due
DEN- . RHODE &

i EMI Receiver oS ESU 26 100265 111/2012 | 1/10/2013
18887 Horn Antenna 1-18GHz EMCO 3115 9205-3886 | 2/28/2012 | 2/27/2013
18900 RF Pre-Amplifier (4-8 GHz) Avantek AFT917O'§434' 1007 6712012 | 6/7/2013
18901 RF Pre-Amplifier (8-16 GHz) Avantek AWT-18037 1002 6712012 | 6/7/2013
18906 Amplifier (1-4 GHz) Mini-Circuits Lab | ZHL-42 N052792-2 | 6/7/2012 | 6/7/2013
18912 9 kHz- 1.3GHz Pre Amp Hewlett-Packard 8447F 3113A05545 | 6/6/2012 | 6/6/2013
19936 | Bilog Antenna 30MHz - 6GHz | Sunol Sciences JB6 A050707-1 | 11/15/2011 | 11/14/2012
SW-6 Software for Radiated and Intertek OATS vba V.3.0 VBU VBU

Conducted emissions.
18913 Spectrum Analyzer Hewlett-Packard ~ E7405A  My44211889  7/16/2012  7/16/2013
18660 Spectrum Analyzer Display Hewlett Packard ~ 85662A  2318A04983  1/24/2012  1/24/2013
Section (set 1)
5.3 Results:

The sample tested was found to comply with the requirements of:

»  FCC 247(b)(3) (d)/15.205/15.209
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5.4 Setup Photographs:

Test setup — Field Strength Measurements (Rear View)

Test setup — Field Strength Measurements (Front View)
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Photo: Antenna Setups

Horn (1GHz — 18GHz

HF Active Antenna/Harmonic Mixer (18GHz — 26.5GHz
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Photo: Conducted Port

RFACE port
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5.5 Test Data: AC Variation — Fundamental Frequency
AC Variance — Fundamental Frequency

Test Report#: 100900227DEN-001 Test Area: CC1 Radiated Temperature: 22.4 °C
Test Method: FCC Part 15.31(e) Test Date:  9/14/2012 Relative Humidity:  38.3 %
EUT Model #:  1D:058 EUT Power:  See Below Air Pressure:  84.19 kPa
EUT Serial #2 EMC1
Manufacturer:  Echostar Level Key

EUT Description: ~ Advanced Satellite Receiver Pk — Peak Nb — Narrow
Band
Notes: Qp — QuasiPeak Bb — Broad
Band
Av - Average
Duty
Meas. Cycle Final
FREQ | LEVEL | DET | CABLE ANT PREAMP | ATTEN | FINAL Method Correction | Corrected | RBW
Qp
Av + =
MHz dBuVv Pk + [dB] [dB/m] - [dB] + [dB] [dBuV] (dB) (dBuV) (MHz)
AC Variance
RF4CE
AC @ Nominal Voltage - 120V / 60Hz
2450.0 99.52 Pk 0.86 0.00 0.00 0.00 100.38  Cond Port 0.0 100.4 0.100
AC @ 115% of Normal Voltage - 138V / 60Hz
2450.0 99.43 Pk 0.86 0.00 0.00 0.00 100.29  Cond Port 0.0 100.3 0.100
AC @ 85% of Nominal Voltage - 102V / 60Hz
2450.0 99.40 Pk 0.86 0.00 0.00 0.00 100.26  Cond Port 0.0 100.3 0.100

Conclusion:

There is no significant difference in the radiated field strength of the fundamental frequency with respect to
varying the ac voltage. Therefore, all measurements will be taken using the nominal rated voltage of the

product.
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5.6 Worst Case Antenna Position
5.6.1 Antenna Positions
Antenna +y Antenna +x

Antenna -x Antenna +z
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5.6.2 Test Measurements

FREQ | LEVEL | DET | CABLE ANT PREAMP | ATTEN | FINAL | POL | HGT AZ RBW
Qp
Av + =

MHz dBuV Pk + [dB] [dB/m] - [dB] + [dB] [dBuV] [ (VH) | (m) | (DEG) | (MHz)
RF4CE - Modulated
Worst Case Antenna Configuration
Fundamental per Channel
Low Ch
Antenna +Y (Vertical)
2425.0 53.88 Av 3.53 28.65 0.0 0.0 86.06 H 142 325.0 1.000
2425.0 61.26 Av 3.53 28.65 0.0 0.0 93.44 Y 1.31 211.0 1.000
Antenna +X

1.000
2425.0 60.01 Av 3.53 28.65 0.0 0.0 92.19 H 1.95 196.0
2425.0 56.01 Av 3.53 28.65 0.0 0.0 88.19 Y 1.81 89.0 1.000
Antenna -X
2425.0 61.62 Av 3.53 28.65 0.0 0.0 93.80 H 1.25 171.0 1.000
2425.0 53.94 Av 3.53 28.65 0.0 0.0 86.12 Y 1.04 223.0 1.000
Antenna Z - Highest Configuration Low
Channel
2425.0 61.63 Av 3.53 28.65 0.0 0.0 93.81 H 1.00 224.0 1.000
2425.0 56.21 Av 3.53 28.65 0.0 0.0 88.39 \Y 1.83 360.0 1.000
Mid Channel
Antenna +Y
2450.0 56.36  Av 3.55 28.69 0.0 0.0 88.60 H 2.02 330.0 1.000
2450.0 62.44  Av 3.55 28.69 0.0 0.0 94.68 \Y 1.57 43.0 1.000
Antenna +X Highest Configuration Mid
Channel
2450.0 65.09 Av 3.55 28.69 0.0 0.0 97.33 H 1.24 337.0 1.000
2450.0 56.60 Av 3.55 28.69 0.0 0.0 88.84 Y 1.83 87.0 1.000
Antenna -X
2450.0 61.12 Av 3.55 28.69 0.0 0.0 93.36 H 1.27 167.0 1.000
2450.0 57.43 Av 3.55 28.69 0.0 0.0 89.67 \Y 2.03 340 1.000
Antenna Z
2450.0 62.76  Av 3.55 28.69 0.0 0.0 95.00 H 1.27 222.0 1.000
2450.0 56.15 Av 3.55 28.69 0.0 0.0 88.39 Y 2.06 192.0 1.000
High Channel
Antenna +Y
2475.0 51.35 Av 3.57 28.72 0.0 0.0 83.65 H 1.12 128.0 1.000
2475.0 60.85 Av 3.57 28.72 0.0 0.0 93.15 Y 1.98 169.0 1.000
Antenna +X Highest Configuration High
Channel
2475.0 64.71  Av 3.57 28.72 0.0 0.0 97.01 H 1.24 335.0 1.000
2475.0 56.74 Av 3.57 28.72 0.0 0.0 89.04 \Y 212 277.0 1.000
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Antenna -X
2475.0 46.03 Av 3.57 28.72
2475.0 56.06 Av 3.57 28.72

Antenna Z
2475.0 59.41 Av 3.57 28.72
2475.0 55.70 Av 3.57 28.72

Worst case antenna positions:
Low Channel — Antenna +z
Mid Channel — Antenna +x
High Channel — Antenna +x

0.0
0.0

0.0
0.0

0.0
0.0

0.0
0.0

78.33
88.36

91.71
88.00

1.84
2.01

1.07
1.69

165.0
41.0

240.0
0.0

1.000
1.000

1.000
1.000
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5.7 Test Data: Fundamental Power & Harmonics of the

5.7.1 RF4CE Transmitter

Fundamental

Peak Conducted Output Power of the Fundamental
& Harmonics of the Fundamental
(Spurious of the Transmitter)

Test Report#:  100900227DEN-001 Test Area: CC1 Radiated Temperature:  23.9 °C

Test Method: FCC Part 15.31(e) Test Date:  9/11/2012 Relative Humidity:  38.6 %

EUT Model #:  1D:058 EUT Power:  See Below Air Pressure:  84.30 kPa

EUT Serial #2 EMC1

Manufacturer:  Echostar Level Key
EUT Description: ~ Advanced Satellite Receiver Pk — Peak Nb — Narrow

Band
Notes: Measurements made per ANSI C63.10 section 6.10.2.1. Qp — QuasiPeak Bb — Broad
Band
Av - Average
Duty Limit
Measurement Cycle Final FCC
FREQ LEVEL | DET | CABLE ANT PREAMP | ATTEN | FINAL Method Correction | Corrected | 15.247(d) Delta RBW
Qp +
MHz dBuVv Av + [dB] [dB/m] - [dB] +[dB] | (dBuV) (dB) (dBuV) (dBuVv/m) (dB) (MHz)
Pk

The following Duty Cycle was utilized in this test data sheet:
100%
Averaging method for pulsed signals and calculation in accordance to FCC CFR47 Part 15.35 utilized to  calculate emissions.
The testing performed in accordance to 15.247(b)(3) and 15.247(d) emissions and delta limits were calculated as follows:
Final Corrected Peak Measurement — Duty Cycle Correction Factor* = Final Calculated Emission
The Final Calculated Emission was then compared to the Limits in CFR47 Part 15.247 and the emission/limit delta was calculated.
the DTCF is calculated as follows 20*log;o(duty cycle in 100mS).
Fundamental Power
RBW = 3MHz
Fundamental - Low Channel
2427.5 101.7 Pk 0.34 0.00 0.00 0.00 102.0 RF Cond Port 0.0 102.04 137.0 -35.0 3.0
Fundamental - Mid Channel
24525 101.9 Pk 0.35 0.00 0.00 0.00 102.3 RF Cond Port 0.0 102.25 137.0 -34.8 3.0
Fundamental - High Channel
2477.5 102.7 Pk 0.35 0.00 0.00 0.00 103.1 RF Cond Port 0.0 103.05 137.0 -34.0 3.0

Limit: Output Power of the Fundamental: 137 dBuV
Worst-Case Fundamental — High Channel @ 2477.5 MHz: 34 dBuV below the limit

Results: Pass
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The following calculations convert the measured signal in dBuV to power in Watts for comparison to the limit:
For a 50 ohm measurement system: 1 dBuV =-106 dBm
1 dBm =.0012589 W
Worst-case Fundamental (High-Channel):
103.05 dBuV = -3.94 dBm
-3.94 dBm = 0.0004 W
Limit per FCC 15.247(b)(3): 1W

Therefore, Delta from Limit: 1 W - 0.0004 W = 0.9996 W (below the limit)
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RFACE — Harmonics of the Fundamental
Conducted Port Measurements

Test Report#:  100900227DEN-001 Test Area: CCl1 Radiated Temperature:  23.9 °C

Test Method: FCC Part 15.31(e) Test Date:  9/11/2012 Relative Humidity:  38.6 %

EUT Model #:  1D:058 EUT Power:  See Below Air Pressure:  84.30 kPa

EUT Serial #2 EMC1

Manufacturer:  Echostar Level Key
EUT Description:  Advanced Satellite Receiver Pk — Peak Nb — Narrow

Band
Notes: Qp - QuasiPeak Bb — Broad
Band
Av - Average
Duty
Measurement | Cycle Final
FREQ LEVEL | DET | CABLE ANT PREAMP | ATTEN | FINAL Method Corr. | Corrected Limit Delta | RBW
Qp +
MHz dBuVv Av + [dB] [dB/m] - [dB] +[dB] | (dBuV) (dB) (dBuV) (dBuV/m) | (dB) | (MHz)
Pk

The following Duty Cycle was utilized in this test data sheet:
100%
Averaging method for pulsed signals and calculation in accordance to FCC CFR47 Part 15.35 utilized to  calculate emissions.
The testing performed in accordance to 15.247(b)(3) and 15.247(d) emissions and delta limits were calculated as follows:
Final Corrected Peak Measurement — Duty Cycle Correction Factor* = Final Calculated Emission
The Final Calculated Emission was then compared to the Limits in CFR47 Part 15.247 and the emission/limit delta was calculated.
the DTCF is calculated as follows 20*log;o(duty cycle in 100mS).
RF4CE Conducted Port
Limit of the Harmonics Measurement - Use to determine the Limit of the Harmonics
RBW = 100kHz
VBW = 300kHz
2425.0 103.6 Pk 0.34 0.00 0.00 0.00 103.9 RF Cond Port 0.0 103.94 0.1
2450.0 104.0 Pk 0.34 0.00 0.00 0.00 104.3 RF Cond Port 0.0 104.34 0.1
2475.0 104.8 Pk 0.35 0.00 0.00 0.00 105.2  RF Cond Port 0.0 105.15 0.1
Harmonics of the Fundamental - Low Channel
4850.0 25.3 Pk 0.49 0.00 0.00 0.00 25.7 RF Cond Port 0.0 25.74 83.9 -58.2 0.1
7275.0 25.8 Pk 0.63 0.00 0.00 0.00 26.4 RF Cond Port 0.0 26.40 83.9 -57.5 0.1
9700.0 24.9 Pk 0.87 0.00 0.00 0.00 25.7 RF Cond Port 0.0 25.73 83.9 -58.2 0.1
12125.0 25.7 Pk 1.45 0.00 0.00 0.00 271 RF Cond Port 0.0 27.12 83.9 -56.8 0.1
14550.0 25.7 Pk 2.17 0.00 0.00 0.00 27.9 RF Cond Port 0.0 27.90 83.9 -56.0 0.1
16975.0 25.3 Pk 3.40 0.00 0.00 0.00 28.7 RF Cond Port 0.0 28.65 83.9 -55.3 0.1
19400.0 26.5 Pk 4.33 0.00 0.00 0.00 30.9 RF Cond Port 0.0 30.86 83.9 -53.1 0.1
21825.0 26.0 Pk 5.15 0.00 0.00 0.00 31.1 RF Cond Port 0.0 31.13 83.9 -52.8 0.1
24250.0 26.8 Pk 6.11 0.00 0.00 0.00 32.9 RF Cond Port 0.0 32.87 83.9 -51.1 0.1
Harmonics of the Fundamental - Mid Channel
4900.0 25.3 Pk 0.50 0.00 0.00 0.00 25.8 RF Cond Port 0.0 25.79 84.3 -58.6 0.1
7350.0 24.7 Pk 0.64 0.00 0.00 0.00 25.3 RF Cond Port 0.0 25.30 84.3 -59.0 0.1
9800.0 251 Pk 0.88 0.00 0.00 0.00 26.0 RF Cond Port 0.0 26.01 84.3 -58.3 0.1
12250.0 25.9 Pk 1.50 0.00 0.00 0.00 27.4 RF Cond Port 0.0 27.42 84.3 -56.9 0.1
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147000 257 Pk 221 0.00 0.00 0.00 279 RFCondPort 0.0 27.94 84.3 -56.4
171500 26.4 Pk 3.45 0.00 0.00 0.00 29.8 RFCondPort 0.0 29.82 84.3 -54.5
196000  26.3 Pk 4.39 0.00 0.00 0.00 30.7 RFCondPort 0.0 30.66 84.3 -53.7
220500 26.9 Pk 5.23 0.00 0.00 0.00 321 RFCondPort 0.0 32.08 84.3 -52.3
245000  26.0 Pk 6.21 0.00 0.00 0.00 322 RFCondPort 0.0 32.23 84.3 52.1

Harmonics of the Fundamental - High Channel

4950.0 27.3 Pk 0.50 0.00 0.00 0.00 27.8 RF Cond Port 0.0 27.83 85.2 -57.3
7425.0 26.1 Pk 0.64 0.00 0.00 0.00 26.7 RF Cond Port 0.0 26.73 85.2 -58.4
9900.0 27.0 Pk 0.89 0.00 0.00 0.00 27.9 RF Cond Port 0.0 27.91 85.2 -57.2
12375.0 255 Pk 1.55 0.00 0.00 0.00 271 RF Cond Port 0.0 27.06 85.2 -568.1
14850.0 25.8 Pk 2.26 0.00 0.00 0.00 28.0 RF Cond Port 0.0 28.03 85.2 -57.1
17325.0 25.9 Pk 3.50 0.00 0.00 0.00 294 RF Cond Port 0.0 29.42 85.2 -65.7
19800.0 26.4 Pk 4.45 0.00 0.00 0.00 30.8 RF Cond Port 0.0 30.82 85.2 -54.3
22275.0 26.0 Pk 5.32 0.00 0.00 0.00 31.3 RF Cond Port 0.0 31.34 85.2 -563.8
24750.0 26.7 Pk 6.31 0.00 0.00 0.00 33.0 RF Cond Port 0.0 32.97 85.2 -62.2

Limit: Harmonics of the Fundamental: maximum -20 dBc
Worst-Case Harmonic: Low Channel @ 24250.0 MHz, Horizontal Polarization: -51.1 dBc
Results: Pass

Example calculation for Intentional Radiated Emissions:

0.1
0.1
0.1
0.1
0.1

0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

Transducer,
FINAL I Delta from
Measured Cable Loss Corrected Duty Cycle Specification L
) . Measurement e Specification
Level Pre- Reading Correction _ Limit o
+ - = - = - = Limit
Amplifier
(dBpV) (dB) (dBpV/m) (dBuv/m) (dBuv/m) (dBuv/m)

24.0 14.9 38.9 10.0 28.9 40.0 -11.1

Notes:

1) All measurements taken using a peak detector — no duty cycle correction is applicable to this
product.

Deviations, Additions, or Exclusions: None
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RFACE — Restricted Band Harmonics of the Fundamenta

(Spurious of the Transmitter — Radiated Measurement

|
s)

Test Report#  100900227DEN-001 Test Area: CC1 Radiated Temperature: 22.4 °C
Test Method: FCC Part 15.31(e) Test Date:  9/12/2012 Relative Humidity:  38.3 %
EUT Model #:  1D:058 EUT Power:  See Below Air Pressure:  84.19 kPa
EUT Serial #: EMC1
Manufacturer:  Echostar Level Key
EUT Description:  Advanced Satellite Receiver Pk — Peak Nb — Narrow
Band
Notes: Measurements made per ANSI C63.10 section 5.9. Qp — QuasiPeak Bb — Broad
Band
Av - Average
Duty
Cycle Final
FREQ LEVEL | DET | CABLE ANT PREAMP | ATTEN | FINAL POL | HGT AZ Corr. | Corrected Limit DELTA2 | RBW
Qp . _
= 15.209 15.209
MHz dBuv ,g\i: + [dB] [dB/m] - [dB] + [dB] [dBuV] (VIH) (m) (DEG) | (dB) (dBuV/m) S1GHz | >1GHz (MHz)
The following Duty Cycle was utilized in this test data sheet:
100%
Averaging method for pulsed signals and calculation in accordance to FCC CFR47 Part 15.35 utilized to  calculate emissions.
The testing performed in accordance to 15.247(b)(3) and 15.247(d) emissions and delta limits were calculated as follows:
Final Corrected Peak Measurement — Duty Cycle Correction Factor* = Final Calculated Emission
The Final Calculated Emission was then compared to the Limits in CFR47 Part 15.247 and the emission/limit delta was calculated.
the DTCF is calculated as follows 20*log;o(duty cycle in 100mS).
RF4CE Radiated
Part 15.205 / 15.209
Harmonics of the Fundamental - FCC Restricted Bands
Low Channel
4850.0 43.53 Pk 5.19 33.55 38.87 0.00 43.39 \% 1.00 359 0.0 43.39 74 -30.61 1.0
4850.0 29.91 Av 5.19 33.55 38.87 0.00 29.77 \% 1.00 359 0.0 29.77 54 -24.23 1.0
4850.0 43.76 Pk 5.19 33.55 38.87 0.00 43.62 H 1.00 359 0.0 43.62 74 -30.38 1.0
4850.0 29.91 Av 5.19 33.55 38.87 0.00 29.77 H 1.00 359 0.0 29.77 54 -24.23 1.0
7275.0 43.59 Pk 6.45 36.66 39.30 0.00 47.39 \% 1.00 359 0.0 47.39 74 -26.61 1.0
7275.0 30.47 Av 6.45 36.66 39.30 0.00 34.27 \% 1.00 359 0.0 34.27 54 -19.73 1.0
7275.0 44.18 Pk 6.45 36.66 39.30 0.00 47.98 H 1.00 359 0.0 47.98 74 -26.02 1.0
7275.0 30.47 Av 6.45 36.66 39.30 0.00 34.27 H 1.00 359 0.0 34.27 54 -19.73 1.0
12125.0 41.11 Pk 8.78 40.25 45.61 0.00 44.53 \% 1.00 359 0.0 44.53 74 -29.47 1.0
12125.0 27.93 Av 8.78 40.25 45.61 0.00 31.35 \% 1.00 359 0.0 31.35 54 -22.65 1.0
12125.0 4141 Pk 8.78 40.25 45.61 0.00 44.83 H 1.00 359 0.0 44.83 74 -29.17 1.0
12125.0 27.93 Av 8.78 40.25 45.61 0.00 31.35 H 1.00 359 0.0 31.35 54 -22.65 1.0
19400.0 33.23 Pk 0.00 22.15 0.00 0.00 55.38 Vv 1.00 241 0.0 55.38 74 -18.62 1.0
19400.0 0.62 Av 0.00 22.15 0.00 0.00 22.77 \% 1.00 241 0.0 22.77 54 -31.23 1.0
19400.0 33.27 Pk 0.00 22.15 0.00 0.00 55.42 H 1.00 241 0.0 55.42 74 -18.58 1.0
19400.0 0.05 Av 0.00 22.15 0.00 0.00 22.19 H 1.00 241 0.0 22.19 54 -31.81 1.0
Mid Channel
4900.0 43.54 Pk 5.21 33.65 38.78 0.00 43.62 \% 1.00 359 0.0 43.62 74 -30.38 1.0
4900.0 30.03 Av 5.21 33.65 38.78 0.00 30.11 \% 1.00 359 0.0 30.11 54 -23.89 1.0
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4900.0 43.73 Pk 5.21 33.65 38.78 0.00 43.81 H 1.16 64 0.0 43.81 74 -30.19
4900.0 30.04 Av 5.21 33.65 38.78 0.00 30.12 H 1.16 64 0.0 30.12 54 -23.88
7350.0 43.26 Pk 6.49 36.79 39.16 0.00 47.37 \% 1.12 22 0.0 47.37 74 - 26.63
7350.0 30.09 Av 6.49 36.79 39.16 0.00 34.20 \% 1.12 22 0.0 34.20 54 -19.80
7350.0 43.66 Pk 6.49 36.79 39.16 0.00 47.77 H 1.00 0 0.0 47.77 74 -26.23
7350.0 30.09 Av 6.49 36.79 39.16 0.00 34.20 H 1.00 0 0.0 34.20 54 -19.80
12250.0 40.94 Pk 8.86 41.27 45.63 0.00 45.44 \% 1.00 0 0.0 45.44 74 - 28.56
12250.0 27.89 Av 8.86 41.27 45.63 0.00 32.39 \% 1.00 0 0.0 32.39 54 -21.61
12250.0 41.52 Pk 8.86 41.27 45.63 0.00 46.02 H 1.00 0 0.0 46.02 74 -27.98
12250.0 27.90 Av 8.86 41.27 45.63 0.00 32.40 H 1.00 0 0.0 32.40 54 -21.60
19600.0 34.35 Pk 0.00 21.98 0.00 0.00 56.33 \% 1.00 241 0.0 56.33 74 -17.67
19600.0 0.71 Av 0.00 21.98 0.00 0.00 22.69 \% 1.00 241 0.0 22.69 54 -31.31
19600.0 33.68 Pk 0.00 21.98 0.00 0.00 55.66 H 1.00 241 0.0 55.66 74 -18.34
19600.0 3.11 Av 0.00 21.98 0.00 0.00 25.08 H 1.00 241 0.0 25.08 54 -28.92
22050.0 34.10 Pk 0.00 21.32 0.00 0.00 55.42 \% 1.00 241 0.0 55.42 74 -18.58
22050.0 3.11 Av 0.00 21.32 0.00 0.00 24.43 \% 1.00 241 0.0 24.43 54 -29.57
22050.0 34.60 Pk 0.00 21.32 0.00 0.00 55.92 H 1.00 241 0.0 55.92 74 -18.08
22050.0 0.96 Av 0.00 21.32 0.00 0.00 22.28 H 1.00 241 0.0 22.28 54 -31.72
High Channel
4950.0 45.57 Pk 5.24 33.72 38.70 0.00 45.83 \% 1.18 327 0.0 45.83 74 -28.17
4950.0 31.42 Av 5.24 33.72 38.70 0.00 31.68 \% 1.18 327 0.0 31.68 54 -22.32
4950.0 44.61 Pk 5.24 33.72 38.70 0.00 44.87 H 1.23 334 0.0 44.87 74 -29.13
4950.0 31.46 Av 5.24 33.72 38.70 0.00 31.72 H 1.23 334 0.0 31.72 54 -22.28
7425.0 42.68 Pk 6.52 36.80 39.23 0.00 46.77 \% 1.00 0 0.0 46.77 74 -27.23
7425.0 29.76 Av 6.52 36.80 39.23 0.00 33.85 \% 1.00 0 0.0 33.85 54 -20.15
7425.0 43.68 Pk 6.52 36.80 39.23 0.00 47.77 H 1.00 0 0.0 47.77 74 -26.23
7425.0 29.76 Av 6.52 36.80 39.23 0.00 33.85 H 1.00 0 0.0 33.85 54 -20.15
12375.0 41.06 Pk 8.92 42.21 39.47 0.00 52.73 \% 1.32 308 0.0 52.73 74 -21.27
12375.0 27.90 Av 8.92 42.21 39.47 0.00 39.57 \% 1.32 308 0.0 39.57 54 -14.43
12375.0 41.01 Pk 8.92 42.21 39.47 0.00 52.68 H 1.00 241 0.0 52.68 74 -21.32
12375.0 27.90 Av 8.92 42.21 39.47 0.00 39.57 H 1.00 241 0.0 39.57 54 -14.43
19800.0 33.46 Pk 0.00 21.78 0.00 0.00 55.24 \% 1.00 241 0.0 55.24 74 -18.76
19800.0 0.15 Av 0.00 21.78 0.00 0.00 21.93 \% 1.00 241 0.0 21.93 54 -32.07
19800.0 33.23 Pk 0.00 21.78 0.00 0.00 55.01 H 1.00 241 0.0 55.01 74 -18.99
19800.0 0.09 Av 0.00 21.78 0.00 0.00 21.87 H 1.00 241 0.0 21.87 54 -32.13
22275.0 33.23 Pk 0.00 21.11 0.00 0.00 54.34 \% 1.00 241 0.0 54.34 74 -19.66
22275.0 0.29 Av 0.00 21.11 0.00 0.00 21.39 \% 1.00 241 0.0 21.39 54 -32.61
22275.0 34.29 Pk 0.00 21.11 0.00 0.00 55.40 H 1.00 241 0.0 55.40 74 -18.60
22275.0 0.28 Av 0.00 21.11 0.00 0.00 21.39 H 1.00 241 0.0 21.39 54 -32.61
Average Limit for FCC Restricted Bands per 15.209: 54 dBuV/m at 3-meter test distance
Peak Limit for FCC Restricted Bands per 15.209: 74 dBuV/m at 3-meter test distance
Worst-Case Harmonic - High-Channel: 12375.0 MHz, 39.57 dBuV/m (14.43 dB below limit)
Result: Pass
Example calculation for Intentional Radiated Emissions:
Transducer,
FINAL T Delta from
Measured Cable Loss Corrected Duty Cycle Specification L
) . Measurement e Specification
Level Pre- Reading Correction _ Limit o
+ - = - = - = Limit
Amplifier
(dBpv) (dB) (dBpvV/m) (dBpv/m) (dBpVvV/m) (dBpvV/m)
24.0 14.9 38.9 10.0 28.9 40.0 -11.1

Notes:
Deviations, Additions, or Exclusions: None
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6 Conducted Port Spurious Emissions

6.1 Method

The test methods used comply with ANSI C63.10. Unless otherwise stated no deviations were made from
FCC 15.247.

This testing was performed at Intertek Denver, located at 1795 Dogwood St. Suite 200, Louisville, CO
80027.

6.2 Test Equipment Used:

Asset Description: Manufacturer: Model: Serial: Cal Date Cal Due
ID:
18913 Spectrum Analyzer Hewlett-Packard E7405A My44211889 7/16/2012 7/16/2013
6.3 Results:

The sample tested was found to comply with the requirements of:

=  FCC 15.209/ 15.247(d)
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6.4 Setup Photographs:

Test setup
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6.5 Plots: Tx Low Channel

Low Channel
- Agilent  15:00:89 Sep 11, 2012

#Atten 10 dB

2.428275000 BHz
—7.992 dBm

<Hz #/BH 1 MHz

A:\SCRENS537.GIF file saved

= Agilent  15:80:48 Sep 11, 2812

Marker
21572500000 GHz

-63.45 dBm

#UBH 1 MHz

A:\SCRENS38.GIF file saved
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Mid Channel
1 Agilent  14:55:27 Sep 11, 2612

Marker
2.450550000 GHz
-8.766 dBm

SN §

#UBH 1 MHz

A RENS22.GIF file saved

5 Agilent  14:56:36 Sep 11, 2812

Marker
21.745000000 GHz
-62/97 dBm

#UBH 1 MHz

A:\SCRENS34.GIF file saved
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High Channel
i Agilent  15:22:45 Sep 11, 2012

Marker
2.472825000 GHz
-6.831 dBm

#UBH 1 MHz

A RENS529.GIF file saved

= Agilent  14:59:88 Sep 11, 2812

Marker
21917500000 GHz
-61/72 dBm

#UBH 1 MHz

A:\SCRENS36.GIF file saved

EMC Report for EchoStar Technologies, LLC on the Model: 1D:058

Page 26 of 52




Intertek

Report Number: 100900227DEN-001 | Issued:10/9/2012

7 Band Edge Measurements

7.1 Method

The test methods used comply with ANSI C63.10. Unless otherwise stated no deviations were made from
FCC 15.247.

This testing was performed at Intertek Denver, located at 1795 Dogwood St. Suite 200, Louisville, CO
80027.

7.2 Test Equipment Used:

A%et Description Manufacturer Model Serial Cal Date Cal Due
DEN- . RHODE &

073 EMI Receiver SCHWARZ ESU 26 100265 1/11/2012 | 1/10/2013
18887 Horn Antenna 1-18GHz EMCO 3115 0205-3886 | 2/28/2012 | 2/27/2013
18900 RF Pre-Amplifier (4-8 GHz) Avantek AFT9170'F8434' 1007 6/7/2012 | 6/7/2013
18901 RF Pre-Amplifier (8-16 GHz) Avantek AWT-18037 1002 6/7/2012 6/7/2013
18906 Amplifier (1-4 GHz) Mini-Circuits Lab ZHL-42 N052792-2 6/7/2012 6/7/2013
18912 9 kHz- 1.3GHz Pre Amp Hewlett-Packard 8447F 3113A05545 | 6/6/2012 6/6/2013
19936 Bilog Antenna 30MHz - 6GHz Sunol Sciences JB6 A050707-1 | 11/15/2011 | 11/14/2012
SW-6 Software for Radiated and Intertek OATS vba V.3.0 VBU VBU

Conducted emissions.
7.3 Results:

The sample tested was found to comply with the requirements of:

=  FCC 15.209/ 15.247(d)
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7.4 Setup Photographs:

Test setup — Field Strength Measurements (Front View

Test setup — Field Strength Measurements (Rear View)
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Photo: Antenna Setups

Horn

1GHz — 18GHz
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Photo: Conducted Port

RFACE port
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7.5 Radiated Band Edge Plot — Low Channel

FCC 15.247(d) / 15.205/209/ RSS-210 A8.5
Vertical Polarization

RF4CE - Lower Band Edge - V Pol

o7 Band Edge

725 1= Peak Limit r

™ Avg Limit

FLATEAS
475 ] | b
'M'_ Peak WMWMWWW Mﬂj

Amplitude, dBus
o
f
o

Average

wl f—or—ab-o"vGFbor-"-o-raor-t—-—m—"F—r—r
231000 2323.00 23300 234000 236200 237500 2386.00 240100 241400 242700 2440000
Freguency, MHz

Horizontal Polarization

RF4CE - Lower Band Edge - H Pol

1100 7

97.5

Band Edge

85.0

72.5 = Peak Limit

9 R (N N A N | I M

3 Avg Limit / \

47 5 : | o [\_j '\u\

Peak M/JL “V\
3.0 ] |

EW Average [ U VUV PRI ALl Sty

Amplitude, dBuy

225

231000 232300 233600 234900 236200 237500  238B.00 240100 241400  2427.00 244000
Frequency, MHz
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7.6 Radiated Band Edge Plot — High Channel
FCC 15.247(d) / 15.205/15.209/ RSS-210 A8.5

Vertical Polarization

RF4CE - Avg Upper Band Edge - \V Pol
110.0 1
97.5
85.0 //7.-? \
= 725 Peak Limit
3 :Vw/.r" \w
= B
z E00 Peak |
2 ] R
é_ 1 / A\/g Limit WWM am e o T T g
T 475 1F ——
T T e T —— Average ———
35.0 ]
225 4
] Band Edge
247000 247300 2476.00 247900 248200 248500 248800 249100 249400 249700 250000
Frequency, MHz
Horizontal Polarization
RF4CE - Avg Upper Band Edge - H Pol
1100 1
97.5
ﬁ Band Edge
85.0 1
: /“'J’ \\ ]
% 725 1=+ / \““HM Peak Limit —
= ]
& 6003 w v Peak bt
= : o DL S
= ] Avg Limit
g w51
] WMM
[ Average
380
225
s fo—--—--+¥Y——---~+——--tt Ve e eV -
247000 247300  2476.00 247900 248200 248500 248800 249100 249400  2497.00  2500.00
Frequency, MHz
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7.7 Expanded Band Edge Conducted Port Measurements
7.7.1 RF4CE
“% Agilent  18:18:04 Sep 11, 2012

B dBpy Atten 15 4B

RBH
100.9000000 kHz

A:\SCRENS00.GIF file saved

= Agilent  18:22:32 Sep 11, 2012

118 dBpY Atten 15 dB

1
o

Marker
2.470250000 GHz
99.51 dBpV

:\TRACESH2.CSY file saved
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8 6dB Bandwidth

8.1 Method

The test methods used comply with ANSI C63.10. Unless otherwise stated no deviations were made from
FCC 15.247.

This testing was performed at Intertek Denver, located at 1795 Dogwood St. Suite 200, Louisville, CO
80027.

8.2 Test Equipment Used:

Asset Description: Manufacturer: Model: Serial: Cal Date Cal Due
ID:
18913 Spectrum Analyzer Hewlett-Packard E7405A My44211889 7/16/2012 7/16/2013
8.3 Results:

The sample tested was found to comply with the requirements of:

»  FCC 15.247 (3)(2)
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8.4 Test Data:
8.4.1 RFACE Transmitter

6 dB Bandwidth

FCC 15.247(a)(2)

Low Channel — 2.425 GHz
= Agilent  18:56:22 Sep 11, 2612

Atten 18 dBE

&
Mﬂﬂ.'l.‘p“ﬁu"‘.‘lq-‘-'l'lk

Marker a

1.625008 MHz

-0.342dB | |
Iy

A:MTRACESB7.CSV file saved

Specification: 6dB Bandwidth > 500 kHz
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6 dB Bandwidth

FCC 15.247(a)(2)

Mid Channel — 2.450 GHz

s Agilent  18:53:52 Sep 11, 2612

Mire &
Atten 18 dB

Marker a
1.550008 MHz
016 dB |

8
IHI
J'h{lllll"l
o
ﬂ ||.'.\."1""J
.Hvlﬂ."ﬁu

Specification: 6dB Bandwidth > 500 kHz

1.55
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6 dB Bandwidth

FCC 15.247(a)(2)

High Channel — 2.475 GHz

w5 Agilent  18:49:40 Sep 11, 2812

Atten 18 dB

1.625000 MHz
-8.572 dB

-
N ..|| Illl.1II
r"1r )
A
Mo,

L U] )
AR TR F
1ro

Specification: 6dB Bandwidth > 500 kHz

Notes:
(1) All measurements are RF Conducted Port.

(2) Worst-case Channel 3 — (6dB Bandwidth 1.55 MHz)

Deviations, Additions, or Exclusions: None
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9 Power Spectral Density (PSD)
9.1 Method

The test methods used comply with ANSI C63.10. Unless otherwise stated no deviations were made from
FCC 15.247.

This testing was performed at Intertek Denver, located at 1795 Dogwood St. Suite 200, Louisville, CO
80027.

9.2 Test Equipment Used:

Asset Description: Manufacturer: Model: Serial: Cal Date Cal Due
ID:
18913 Spectrum Analyzer Hewlett-Packard E7405A My44211889 7/16/2012 7/16/2013
9.3 Results:

The sample tested was found to comply with the requirements of:

= FCC 15.247(e)
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9.4 Test Data:
9.4.1 PDS — RF4CE Transmitter

Power Spectral Density (PSD) — ID:058 Product — RF4 CE Radio
FCC 15.247(e)

Channel 1 —2.425 GHz
# Agilent  11:23:27 Sep 11, 2012

Peak Search

i

Meas Toolsy,
Next Peak

f
Marker IWH"MIP‘H Next Pk Right
2.425125000 GH ,ﬁ il —
-1855 dBm ? Next Pk Left

.Hu lwﬂl[k“‘ul

)
b "l'ﬂ'{‘w M(M Min Search
,',j fr.w“ |l
Pk-Pk Search

More
1of 2

A:\TRACES20.CSV file saved

------ i Agilent  11:27:13 Sep 11, 2812

i I
Y 3 Y .L..
Ay R BT ,-'--‘*.-'-Am' W T |. ™

.I o (]
A ) M
Lw I | /N L ¥ " e " WLt WPRTT,
L) l.f “ip) i l"l-ﬂ I o Iy

Marker Mo f
2.425118125 [GHz '
-18.65 dBm

T +UBH 10 kHz

A: ENG22.GIF file saved

Specification: PSD < +8 dBm
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Power Spectral Density (PSD)
FCC 15.247(e)

Channel 2 — 2.450 GHz
i Agilent  11:08:44 Sep 11, 2012

Peak Search

i

Meas Tools»

Next Peak

Next Pk Right

Marker J
2.450187508 GHz |

-1797 dBm ,1-|J,l,\| 0.‘% Next Pk Left

L
Min Search

Pk-Pk Search

More
WUBH 10 kHz Lot 2

A\TRACES11.CSV file saved

------ o Agilent  11:14:52 Sep 11, 2012

2.45
Atten 20 dB

Marker FEW
2 450180375 GHz

-18.2 dBm

#Il_llE:H llﬁ |'H:

A:\SCRENS13.GIF file saved

Specification: PSD < +8 dBm
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Power Spectral Density (PSD)
FCC 15.247(e)

Channel 3 —2.475 GHz

5 Agilent  11:18:33 Sep 11, 2612 Peak Search

i

Meas Toolsy,

Next Peak

rﬁ@ﬂﬂ“

|"*1' Next Pk Right

Marker F' A |
2.474687500 GHzy|

!

\

-19.15 dBm 4 AT Next Pk Left
A uth

i IJJ',ﬁm., -
il 'L»"*'I'u“'“..wuu' Min Search

Pk-Pk Search

e
c J‘” ol “‘..
A | '«*!\ﬂ. ’ Il M\‘h II ‘m

More
#\EW 18 kHz 5 pt L 2

A:\TRACES15.CSV file saved

w5 Agilent  11:21:44 Sep 11, 2812

T
- "u’ q"'.,.."m, "

Marker
2.475119625 GHz

-19.06 dBm

A f 1, o
] ".h‘,-'"l,"lr,_l [reed AR g
y

#JEH 18 kHz : 10 ;

A:\SCRENS18.GIF file saved

Specification: PSD < +8 dBm
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PSD Notes:
(1) All measurements are RF Conducted Port.

(2) Worst-case Mid Channel PSD: -18.2 dBm

Deviations, Additions, or Exclusions: None
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10 Occupied Bandwidth (OBW) - NA

10.1 Method

The test methods used comply with ANSI C63.10.

This testing was performed at Intertek Denver, located at 1795 Dogwood St. Suite 200, Louisville, CO
80027.

10.2 Test Equipment Used: NA

10.3 Results: NA

10.4 Test Data: NA

Deviations, Additions, or Exclusions: None
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11 AC Mains Conducted Emissions

11.1 Method

The test methods used comply with ANSI C63.10 and CISPR 16. Unless otherwise stated no deviations
were made from FCC 15.207.

This testing was performed at Intertek Denver, located at 1795 Dogwood St. Suite 200, Louisville, CO

80027.

11.2 Test Equipment Used:

A%et Description Manufacturer Model Serial Cal Date Cal Due
18885 Transient Limiter Hewlett-Packard 11947A 3107A00700 5/3/2012 5/3/2013
DEN- . RHODE &

073 EMI Receiver SCHWARZ ESU 26 100265 1/11/2012 | 1/10/2013
18914 Single Phase LISN EMCO 3816/NM 9408-1003 | 4/5/2012 | 4/5/2013
SW-6 Software for Radiated and Intertek OATS vba V.20 VBU VBU

Conducted emissions.
11.3 Results:
The sample tested was found to comply with the requirements of:
= FCC 15.207/15.107 Class B
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11.4 Setup Photographs:

Test Setup — Conducted Emissions (Front View)
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Photo:

Test Setup — Conducted Emissions (Side View)
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11.5 Plots: Pre-Scan Peak Measurements - Not Final Data

11.5.1 Tx Enabled Conducted Emissions
Conducted Emissions — FCC 15.107, Class B (150 kHz to 30 MHz)

All Tx On - RF4CE - 120V 60Hz - Neutral and L1

80.0
713
1 QP15.107g
625
w5 187 - — -
538 -
ll I'______________-___________'___
e — o

0y

Amplitude, dBuv
i
=

33 ] II'|I w i "_'ITI . g L
] | , ] ' |
:l I'. I " b | L I¥ [ L il i | ! | |

rs 3 Wi WA o e e

0.15 313 5.12 9.10 12.09 15.07 18.06 21.04 24.03 2rm 30.00
Frequency, MHz

Note: Peak measurements plotted against FCC 15.107 Average & Quasi-Peak Limit
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Plots: Final Quasi-Peak and Average Measurements
Conducted Emissions — FCC 15.107, Class B (150 kHz to 30 MHz)
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11.6 Test Data: 150kHz to 30MHz

116.1

Tx Enabled Conducted Emissions

Conducted Electromagnetic Emissions

Test Report#:  100900227DEN-001 Test Area: CC1 Radiated Temperature: 22.4 °C
Test Method: FCC Part 15.107 Class B Test Date:  9/25/2012 Relative Humidity:  20.2 %
EUT Model #:  1D:058 EUT Power: 120VAC/60Hz Air Pressure:  83.69 kPa
EUT Serial #2 EMC1
Manufacturer:  Echostar Level Key
EUT Description:  Advanced Satellite Receiver Pk — Peak Nb — Narrow
Band
Notes:  Product configured for Tx mode - modulated - worst- case data Qp — QuasiPeak Bb — Broad
Band
Measurements made per ANSI C63.10 section 6.2 Av - Average
FREQ | LEVEL | DET | CABLE | LISN PREAMP | ATTEN | FINAL TEST POINT DELTA1 DELTA2 RBW
Qp . _ Other -
MHz dBuv /;\I: + [dB] [dB/m] - [dB] + [dB] [dBUV] N-L1-12- QP 15.207 | AV 15.207 (MHz)
L3
0.151 3743 Qp 0.10 0.04 0.00 9.95 47.52 Line 1 -18.41 NA 0.009
0.151 1092 Av 0.10 0.04 0.00 9.95 21.01 Line 1 NA -34.92 0.009
0.760 33.00 Qp 0.21 0.03 0.00 9.97 43.21 Line 1 -12.79 NA 0.009
0.760 30.10 Av 0.21 0.03 0.00 9.97 40.31 Line 1 NA -5.69 0.009
1.189 3416 Qp 0.20 0.03 0.00 9.97 44.36 Line 1 -11.64 NA 0.009
1.189 31.07 Av 0.20 0.03 0.00 9.97 41.27 Line 1 NA -4.73 0.009
3.684 6.45 Qp 0.30 0.04 0.00 9.97 16.76 Line 1 -39.24 NA 0.009
3.684 3.63 Av 0.30 0.04 0.00 9.97 13.94 Line 1 NA - 32.06 0.009
8.848 19.15 Qp 0.50 0.10 0.00 9.99 29.74 Line 1 -30.26 NA 0.009
8.848 17.88 Av 0.50 0.10 0.00 9.99 28.47 Line 1 NA -21.53 0.009
18.243 3412 Qp 1.10 0.19 0.00 10.02 45.42 Line 1 -14.58 NA 0.009
18.243 30.06 Av 1.10 0.19 0.00 10.02 41.36 Line 1 NA -8.64 0.009
26.488 2589 Qp 1.20 0.17 0.00 10.04 37.30 Line 1 -22.70 NA 0.009
26.488 20.76  Av 1.20 0.17 0.00 10.04 32.17 Line 1 NA -17.83 0.009
0.151 36.93 Qp 0.10 0.04 0.00 9.95 47.02 Line 2 -18.91 NA 0.009
0.151 1044 Av 0.10 0.04 0.00 9.95 20.53 Line 2 NA -35.40 0.009
0.760 3472 Qp 0.21 0.02 0.00 9.97 44.92 Line 2 -11.08 NA 0.009
0.760 32.09 Av 0.21 0.02 0.00 9.97 42.29 Line 2 NA -3.71 0.009
1.189 3394 Qp 0.20 0.02 0.00 9.97 44.14 Line 2 -11.86 NA 0.009
1.189 30.54 Av 0.20 0.02 0.00 9.97 40.74 Line 2 NA -5.26 0.009
3.624 10.77 Qp 0.30 0.03 0.00 9.97 21.08 Line 2 -34.92 NA 0.009
3.624 8.76  Av 0.30 0.03 0.00 9.97 19.07 Line 2 NA -26.93 0.009
8.848 2488 Qp 0.50 0.11 0.00 9.99 35.47 Line 2 -24.53 NA 0.009
8.848 2391 Av 0.50 0.11 0.00 9.99 34.50 Line 2 NA -15.50 0.009
18.243 3411 Qp 1.10 0.19 0.00 10.02 45.42 Line 2 -14.58 NA 0.009
18.243 30.02 Av 1.10 0.19 0.00 10.02 41.33 Line 2 NA -8.67 0.009
26.488 26.35 Qp 1.20 0.26 0.00 10.04 37.85 Line 2 -22.15 NA 0.009
26.488 21.06 Av 1.20 0.26 0.00 10.04 32.56 Line 2 NA -17.44 0.009
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Example calculation:

Transducer, Cable L

Measured - Corrected Specification Corrected Delta

Loss & Amplifier . - . I
Level ) Reading Limit Reading Specification

+ corrections = -
(dBuv) (dB) (dBuVv/m) (dBuv/m) (dBuV/m)
14.0 14.9 28.9 40.0 28.9 -11.1
Notes:

(1) All measurements taken with both Quasi-Peak and Average detectors.

Deviations, Additions, or Exclusions: None
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12 Measurement Uncertainty

The measured value related to the corresponding limit will be used to decide whether the equipment
meets the requirements.

The measurement uncertainty figures were calculated and correspond to a coverage factor of k = 2,
providing a confidence level of respectively 95.45 % in the case where the distributions characterizing the
actual measurement uncertainties are normal (Gaussian).

Measurement uncertainty Table

Parameter Uncertainty + Notes
Radiated emissions, 10kHz to 1000 MHz 4.4 dB
Radiated emissions, 1 to 18 GHz 4.7 dB
AC mains Conducted emissions, 9kHz to 30 MHz 3.14 dB

13 Duty Cycle Correction Factor

No duty cycle correction factor was applied during this testing — therefore, no product Duty Cycle
verification was applicable.
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14 Revision History

Revision Date Report Number Notes
Level
0 10/9/2012  |100900227DEN-001 Original Issue
1 10/10/2012 |100900227DEN-001|Removed plots from section 5.7.1
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