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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: ECHOSTAR TECHNOLOGIES LLC
90 INVERNESS CIRCLE EAST
ENGLEWOOD
CO, 80112, USA
EUT DESCRIPTION: SET TOP BOX 071 WITH 2.4 GHz TRANSCEIVER
MODEL.: ID:071 (XiP110CR)
SERIAL NUMBER: SN — E4EXFZ02421K, EAEXFZ02422K
DATE TESTED: 2014-11-06 through 2014-11-22

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass

UL LLC tested the above equipment in accordance with the requirements set forth in the above
standards. All indications of Pass/Fall in this report are opinions expressed by UL LLC based on
interpretations and/or observations of test results. Measurement Uncertainties were not taken
into account and are published for informational purposes only. The test results show that the
equipment tested is capable of demonstrating compliance with the requirements as documented
in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL LLC and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by UL LLC will constitute fraud and shall
nullify the document. This report must not be used by the client to claim product certification,
approval, or endorsement by NVLAP, NIST, any agency of the Federal Government, or any
agency of any government.

Approved & Released Prepared By:
For UL LLC By:

Michael Antola Jeff Moser
EMC Project Lead EMC Program Manager
UL — Consumer Technology Division UL — Consumer Technology Division
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4-2003, FCC
CFR 47 Part 2, FCC CFR 47 Part 15.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 12 Laboratory Dr.,
Research Triangle Park, NC 27709, USA.

UL LLC (RTP) is accredited by NVLAP, Laboratory Code 200246-0. The full scope of
accreditation can be viewed at http://ts.nist.gov/standards/scopes/2002460.htm.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz + 2.37 dB
Radiated Disturbance, 30 to 1000 MHz + 4.84 dB (10m)
Radiated Disturbance, 1 to 6 GHz +5.96 dB
Radiated Disturbance, 6 to 18 GHz +6.10 dB
Radiated Disturbance, 18 to 26 GHz +6.81 dB
Radiated Disturbance, 26 to 40 GHz +6.81 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The ID:071 is a set-top box that is intended to be connected to any secondary television in a
consumer’s home. Using a Home Network (MoCA) it will decode and output high definition TV2
programming from an Echostar client STB. The ID:071 uses an on board 802.15.4 2.4GHz
RFACE solution to interface to a remote. The EUT operates at 2425 MHz, 2450 MHz and 2475
MHz, only.

The radio is an onboard device, designed by EchoStar. The radio circuit contains a radio chip,
RF4CE silicon solution from Texas Instruments and is TI's CC2533 IEEE 802.15.4 Transceiver
BGA.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2425 - 2475 RFACE (O-QPSK) 3.29 2.13
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a trace antenna, with a maximum gain of O dBi.

5.4. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was Tl_Agency Build_2010 2014.

The test utility software used during testing was D471_Agency.
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5.5. WORST-CASE CONFIGURATION AND MODE

Radiated emission and power line conducted emission were performed with the EUT set to
transmit at the channel with highest output power as worst-case scenario.

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, with and
without the mounting stand plate (Note - with and without mounting plate stand is X, Y only. Z
requires the mounting stand) and it was determined that the X orientation was worst-case
orientation; therefore, all final radiated testing was performed with the EUT in X orientation.

Note — The mounting stand made no significant difference in the measurements. Therefore, all
measurements were made without the mounting stand. Additionally, different configurations
were evaluated during the fundamental investigation to determine if populating the host’s ports
would yield more severe emissions (e.g. RCA ports, HDMI, etc). The worst-case configuration
was determined to be no ports populated.
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5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List

Description Manufacturer Model Serial Number FCCID

Power Supply - Used to [Delta Electronics |ADP-18DW BA DZZD2AU732851 NA

power the ID: 071 (EchoStar P/N

device 191202)

Remote Control - Used [EchoStar Technolg 180552 NA Not available

to change the radio

channel on the EUT

I/O CABLES

1/0 Cable List

Cable |Port # of identical [Connector [Cable Type |Cable Remarks

No ports Type Length (m)

1 AC 1 ACInlet Unshielded |- Direct plug in power
supply for EUT.

2 DC 1 DC Unshielded [NA Output of Direct plug-
in power supply to EUT

Note — Different configurations were evaluated during the fundamental testing to determine if
populating the host’s ports would yield more severe emissions (e.g. RCA ports, HDMI, USB,
etc.). The worst-case configuration was determined to be no ports populated.

TEST SETUP

The EUT was setup as a table top device in the worst-case orientation. One unit was provided
for Radiated Emissions and one unit was provided for Conducted Emissions.
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SETUP DIAGRAM FOR TESTS

Radiated & Line Conducted Setup

AC Mains

Antenna Port Conducted Setup

Attenuator Spectrum Analyzer
RF Module or Power Sensor

—Coax ceble

DC Power Supply

)

A
AC Mains
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:

Wireless Conducted Measurement Equipment

Equipment

D Description Manufacturer| Model Number Last Cal. | Next Cal.
Common Equipment
SA0016 Spectrum Analyzer Agilent . N9030A 2014-09-03|2015-09-30
Technologies
PAROO5 | Power Meter, DC to 40GHz| ~onde & NRVD 2014-09-03(2015-09-30
Schwarz
PARODs | Power Sensor, DC to Rohde & NRV-Z51 2014-09-03(2015-09-30
18GHz Schwarz
RF Power Meter Sensor Rohde & NRP-Z81 (w/ NRP-
PSENSORO001 Head Schwartz 73 USB adapter) 2014-09-03|2015-09-30
Digital Multimeter, 4 Digit| Agilent U1252A
MMO0150 (True RMS AC, AC+DC 2014-09-04|2016-09-30
measurement)
Digital Multimeter, 4% Digit| Agilent U1252A
MMO0151 (True RMS AC, AC+DC 2014-09-04|2016-09-30
measurement)
EC0214 Environmental Chamber Thermotron SE1200 2014-02-06(2015-02-28
Hioo41 | (emPHumidiPressure \ cole parmer | 99760-00 2014-02-19|2015-02-28
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Radiated Disturbance Emissions (E-field) — 1 to 26 GHz, Chamber A

Equip.
ID Description Manufacturer | Model Number Last Cal. Next Cal.
1-18 GHz
Double-Ridged
AT0062 | Waveguide Horn ETS Lindgren | 3117 2014-07-22 | 2015-07-31
Antenna, 1 to 18 GHz
18-40 GHz
ATO063 | HornAntenna, 18- | ,pa MWH-1826/B | 2014-07-23 | 2015-07-31
26.5GHz
Gain-Loss Chains
SAC_E_ | Gain-Loss string for . . 7 A7
HORN horn antenna at 3m Various Various 2014-07-17 | 2015-07-31
Receiver & Software
Spectrum Analyzer / Rohde & ESIB40
SAR003 Receiver Schwarz (1088.7490.40) 2014-07-14 | 2015-07-31
SA0016 | Spectrum Analyzer Agilent N9030A 2014-09-03 | 2015-09-30
SOFTEMI | EMI Software UL Version 9.5 NA NA
RF Amp (>1GHz)
AMPO011 | RF Amp, 1-20GHz Mite AMP-6D- 2014-07-18 | 2015-07-31
P, a 01002000-22-10P
JS44-18004000-
AMPO012 RF Amp, 18-40GHz Miteq 33.8p 2014-07-18 | 2015-07-31
JS44-18004000-
AMPO013 RE Amp, 18-40GHz Miteq 33-8P 2014-07-18 | 2015-07-31
BREOO3 2.4GHz Band-reject
Fileter Microtronics BRM50702 2014-09-03 | 2015-09-30
Additional
Equipment used
HI0034 I/I‘Zr{‘ee’ Humid/Pressure | -, parmer | 99760-00 2014-02-19 | 2015-02-28
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Radiated Disturbance Emissions (E-field) — 30 to 1000 MHz, Chamber C

Equip.
ID Description Manufacturer | Model Number Last Cal. Next Cal.
30-1000 MHz Range
. Sunol
ATO0ss | Hybrid Broadband Sciences JB1 2014-07-10 | 2015-07-31
Antenna
Corp.
Gain-Loss Chains
SAC_G Gain-Loss string for . . 11l e
(Hybrid) Hyrbid antenna at 3m Various Various 2014-11-10 2015-11-30
Receiver & Software
SA0018 Spectrum Analyzer Agilent N9030A 2014-06-24 2015-06-30
SOFTEMI | EMI Software UL Version 9.5 NA NA
Additional
Equipment used
HI0034 I/gtne?/ Humid/Pressure | -, parmer | 99760-00 2014-02-19 | 2015-02-28
Conducted Disturbance Emissions - Voltage
Eqwlpoent Description Manufacturer | Model Number Last Cal. Next Cal.
Equipment — Ground
Plane E
sa0015 |EMI Test Receiver 9kHz- | Rohde & ESCI 7 2014-09-03 | 2015-09-30
7GHz Schwarz
Coaxial cable, 20 ft.,
ATA509 BNC -male to BNC-male UL RG-223 2014-09-15 2015-07-31
HI0069 I/lee’g/ Humid/Pressure | )\ parmer | 99760-00 2014-06-27 | 2015-06-30
SOFTEMI | EMI Software UL Version 9.5 NA NA
Transient Limiter
Transient Limiter, 0.009 | Electro-
ATA508 t0 100 MHz Metrics EM 7600 2014-09-03 2015-09-30
LISN
LISN, 50-ohm/50-uH, 2- | Fischer FCC-LISN-50-
LISNOO2 conductor, 50A Custom Com. | 50-2-02-550V 2014-09-04 | 2015-09-30
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7. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

7.1. ON TIME AND DUTY CYCLE RESULTS
Mode ON Time | Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
2.4GHz Band
802.15.4 (RFACE) MODE | 100.000 | 100.000 1.000 100.00% 0.00 0.010
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7.1. DUTY CYCLE PLOTS

2.4 GHz BAND
DUTY CYCLE
igﬂent Spectrum Analyzer - Swept SA
Swe T Til 410.06 e e _iu.':\;g-wpu: Log-Pwr 11;;13:;:"”?‘\”?1:

- - T
Ref Offset 10 dB
II(JDQ:B.-'dr.' Ref 30.00 dBm
Center 2.450000000 GHz Span 0 Hz|
Res BW 8 MHz H/BW 50 MHz Sweep 10.00 ms (1001 pts’
msc LJFile <PICTURE PNG= saved
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7.2. MEASUREMENT METHODS

6 dB BW: KDB 558074 D01 v0O3r02, Section 8.1.
Output Power: KDB 558074 D01 v03r02, Section 9.1.1.

Power Spectral Density: KDB 558074 D01 v03r02, Section 10.2.

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v03r02, Section 11.0.

Out-of-band emissions in restricted bands: KDB 558074 D01 v03r02, Section 12.1.
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8. ANTENNA PORT TEST RESULTS

8.1.

802.15.4 (RF4CE) MODE IN THE 2.4 GHz BAND

8.1.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

IC RSS-210 A8.2 (a)

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the

VBW is set to 300 kHz. The sweep time is coupled.

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 2425 1.61 0.5
Middle 2450 1.62 0.5
High 2475 1.61 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

Agllent Spectrum Analyzer - Swept SA

PHO: Wide
IFGaln:Low

EMEE:INT

i1 Trig:Fras Run
™ Amen:30 dB

1205549 PMNov 00, 2014

ALGNAUTD |
Ava Typa: Log-Pwir 315 A
[ it

Ref Offset 10 dB
Ref 50.00 dBm

AMEkr2 1.610 4 MH3z
-0.10 dBj

10 dBidiv
Log

G a—

enter 2.425000 GHz

#VBW 300 kHz

Span 2.400 MHz|

es BW 100 kHz

MOIDE

24247600 GHz
1.610 4 MHz {A)
24242128 GHz

0.32 dBm
0.10dB
£.04 dBm

Sweep 1.20 ms {1001 pts|

FLNCTION VALLIE

STATUS
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6 dB BANDWIDTH MID CH

Agllent Spectrum Analyzer - Swept SA
R T HF E L SENSECINT

[Marker 2 1.617600000 Mz

ALIGNANTO | 10927 PMbov 06, 2014
Ava Typa: Log-Pwir TRACE[T 5 5 A

PHO: Wide (o0 Trig:Free Run THPE [ Lk

IFGainLow Atten:30 dB s

AMEkr2 1.617 6 MH3z

Ref Offset 10 dB

10 deidlv  Ref 30.00 dBm -0.06 dB|
Log

bicn

enter 2.450000 GHz Span 2.400 MHz|
#VBW 300 kHz Sweep 1.20 ms {1001 pts|

T v | FUNCTION VALLIE
2.450 283 2 GHz 0.385 dBm

16176 MHz (4A) 0.06 dB
24492152 GHz £.39 dBm

STATUS
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6 dB BANDWIDTH HIGH CH

Agllent Spectrum Analyzer - Swept SA
ENSE-INT

PHO: Wide i, 1rig:FreaRun
IFGaln:Low Atten: 30 dB

Ref Offset 10 dB AMEkr2 1.605 Gﬂﬂ'q_HZ
Iln dBldlv  Ref 30.00 dBm 0.03 dBy
og

el

Center 2.475000 GHz Span 2.400 MHz|
m#Res BW 100 kHz #VBW 300 kHz Sweep 1.20 ms {1001 pts|

v ] FLNCTION VAL LIE
24752784 GHz -0.454 dBm

1,606 6 MHz (A) 0,03 dB
24742152 GHz £.49 dBm

STATUS

Page 20 of 68

UL LLC FORM NO: CCSUP4701J
12 LABORATORY DR., RESEARCH TRIANGLE PARK, NC 27709 TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: R10475492-RF

FCC ID: DKN74Z

DATE: 2014-11-24

8.1.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of
the 99 % bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The

spectrum analyzer internal 99% bandwidth function is utilized.

RESULTS
Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2425 2.398
Middle 2450 2.405
High 2475 2.408
Page 21 of 68
UL LLC FORM NO: CCSUP4701J

12 LABORATORY DR., RESEARCH TRIANGLE PARK, NC 27709
This report shall not be reproduced except in full, without the written approval of UL LLC

TEL: (919) 549-1400



REPORT NO: R10475492-RF
FCC ID: DKN74Z

DATE: 2014-11-24

99% BANDWIDTH

99% BANDWIDTH LOW CH

Agllent Spectrum Analyzer - Occupled BW
(! R T RF SO0

5.9
enter Freq 2.425000000 GHz

SENSE:INT ALIGNAJTD |
Center Freq: 2425000000 GHz
i1 Trig:Fras Run Avg|Held:> 1001100
#Aeten: 30 dB

1255350 PM N DG, 2014
Radio Std: Mone

Radio Devicw: BTS

Ref Offset 10 dB
10 dBidiv Ref 10.00 dBm

Log

Center 2.425 GHz
Res BW 27 kHz

#VBW 100 kHz

Sweep 5.067 mg

Span 3 MHz

Transmit Freq Error
x dB Bandwidth

M3

Occupled Bandwidth
2.3981 MHz

Total Power 10.1 dBm

OBW Power 98.00 %
x dB -26.00 dB

STATUS
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99% BANDWIDTH MID CH

Agllent Spectrum Analyzer - Dccupied BW

(! R T RF 00 OO
Ref Value 10.00 dBm |

#IFGaln:Low

SENSE:INT ALIGNAJTD |
Center Freq: 2450000000 GHz
i1 Trig:Fraa Run Avg|Held:> 1001100

#Artan: 30 dB

Radio Std: Mone
Radio Devicw: BTS

125204 PMNov 00, 2014

Ref Offset 10 dB

10 dBidiv Ref 10.00 dBm

Log

Center 2.45 GHz
Res BW 27 kHz

#VBW 100 kHz

Sweep 5.067 mg

Span 3 MHz

Occupled Bandwidth

2.4049 MHz
15.971 kHz
2.955 MHz

Transmit Freq Error
x dB Bandwidth

M3

Total Power 10.3 dBm

OBW Power 98.00 %
x dB -26.00 dB

STATUS
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REPORT NO: R10475492-RF
FCC ID: DKN74Z

DATE: 2014-11-24

99% BANDWIDTH HIGH CH

R T 3

& L

BW 100.00 kFiz_

#IFGaln:Low

SENSE:INT ALIGNAJTD |
Center Freq: 2475000000 GHz

i1 Trig:Fras Run

#Aeten: 30 dB

1233548 PM Mo G, 2014
Radio Std: Mone
Avg|Held:> 1001100

Radio Devicw: BTS

Ref Offset 10 dB
10 dBidiv Ref 10.00 dBm

Log

Center 2475 GHz
Res BW 27 kHz

#VBW 100 kHz

Sweep 5.067 mg

Span 3 MHz

Transmit Freq Error
x dB Bandwidth

M3

Occupled Bandwidth
2.4080 MHz

16.568 kHz
2.953 MHz

Total Power 10.1 dBm

OBW Power 98.00 %
x dB -26.00 dB

STATUS

Page 24 of 68

UL LLC

12 LABORATORY DR., RESEARCH TRIANGLE PARK, NC 27709
This report shall not be reproduced except in full, without the written approval of UL LLC

FORM NO: CCSUP4701J
TEL: (919) 549-1400



REPORT NO: R10475492-RF DATE: 2014-11-24
FCC ID: DKN74Z

8.1.3. OUTPUT POWER

LIMITS

FCC §15.247 (b)
IC RSS-210 A8.4

The maximum antenna gain is less than or equal to 6 dBi (0 dBi), therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer the analyzer bandwidth is set to a
value greater than the 99% bandwidth of the EUT.

RESULTS
Channel Frequency Output Limit Margin
Power
(MHz) (dBm) (dBm) (dB)
Low 2425 3.20 30 -26.80
Middle 2450 3.29 30 -26.71
High 2475 3.18 30 -26.83
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OUTPUT POWER

OUTPUT POWER LOW CH

Agilent Spactrum Analyzer - Swept SA
ENSE:INT LGNAUTO | 1207510 FM oy Do, 2014
Ava Typa: Log-Pwir TRACE[] =3 5
PHO:Tast (o0 1rig:-FresRun Avg|Held:>100/100 THPE [ by
IFGaln:Low Atran: 30 dB oET
Mkri 2.425 46 GH3
2 072

Ref Offset 10 dB

Ref 30.00 dBm 3.203 dBm

Center 2.425000 GHz Span 10.00 MH2
#Res BW 3.0 MHz VEW 50 MHz Sweep 1.00 ms (1001 pts

M3
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OUTPUT POWER MID CH

Agllent Spectrum Analyzer - Swept SA
SENSE:INT ALIGNAJTO I 0120123 PMNov 00, 2014
Ava Typa: Log-Pwir TRACE[T 5 5 A
PHO:Tast (o0 1rig-FreeRun Avg[Held:=100/100
IFGaln:Low Atven: 30 dB oET

Mkr1 2.449 74 GHZ

Ref Offset 10 dB

Ref 30.00 dBm 3.288 dBm

Center 2.450000 GHz Span 10.00 MH2
#Res BW 3.0 MHz VEW 50 MHz Sweep 1.00 ms (1001 pts

M3 STATUS
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OUTPUT POWER HIGH CH

Agllent Spectrum Analyzer - Swept SA
ENSE-INT LGHaTo |
Ava Type: Log-Pwir
PHO:Tast (o0 1rig:-FresRun Avg[Held:=100/100
IFGaln:Low Atran: 30 dB

Ref Offset 10 dB Mkr1 2.474 77 GH3

Ref 30.00 dBm 3.175 dBm

Center 2475000 GHz Span 10.00 MH2
#Res BW 3.0 MHz VEW 50 MHz Sweep 1.00 ms (1001 pts

M3 STATUS
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REPORT NO: R10475492-RF

FCC ID: DKN74Z

DATE: 2014-11-24

8.1.4. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 10.68 dB (including 10 dB pad and 0.68 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Power
(MHz) (dBm)
Low 2425 3.25
Middle 2450 3.29
High 2475 3.24
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REPORT NO: R10475492-RF DATE: 2014-11-24
FCC ID: DKN74Z

8.1.5. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
IC RSS-210 A8.2 (b)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

TEST PROCEDURE

Output power was measured based on the use of a peak measurement, therefore the power
spectral density was measured using PSD Option 1 in accordance with FCC document
“Measurement of Digital Transmission Systems Operating under Section 15.247”, June 2014.

RESULTS
Channel Frequency PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2425 -11.98 8 -19.98
Middle 2450 -12.37 8 -20.37
High 2475 -12.00 8 -20.00
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POWER SPECTRAL DENSITY

PSD LOW CH

Agilent Spactrum Analyzer - Swapt SA

ENSECINT ALIGNAUTO | 0150513 FM Ny 00, 2014

Ava Typa: Log-Pwir TRACE[T 5 5 A

PHO: Wide i, 1rig:FreaRun Avg[Held: 30100 TYPE|M bbbt
IFGaln:Low Atten: 30 dB bET

Mkri 2.424 57 GHA
Ref Offset 10 dB
Ref 30.00 dBm -11.979 dBm

Center 2.425000 GHz Span 10.00 MH2
#Res BW 3.0 kHz #V/EW 10 kHz Sweep 1.05 s (1001 pts

M3
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PSD MID CH

Agllent Spectrum Analyzer - Swept SA
SENSE:INT ALIGNAJTO | 0110520 PMNov 00, 2014
Ava Typa: Log-Pwir TRACE[T 5 5 A
PHO: Wide i, 1rig:FreeRun Avg[Held: 32r00 TYPE|M bbbt
IFGaln:Low Atven: 30 dB oET

Ref Offset 10 dB Mkr1 2._4’?'2 C"!\H GHZ
Ref 30.00 dBm -12.372 dBm

Center 2.450000 GHz Span 10.00 MH2
#Res BW 3.0 kHz #VBW 10 kHz Sweep 1.05 s (1001 pts

M3
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PSD HIGH CH

Agllent Spectrum Analyzer - Swept SA
ENSE:IN T ALIGNAJTO |
Ava Typa: Log-Pwr
PHO: Wide (o Trig: Frae Run AvglHeld: 31100
IFGaln:Low Atten: 30 dB

Ref Offset 10 dB Mkr1 2.475 45 GH3

Ref 30.00 dBm -11.996 dBm

Center 2475000 GHz Span 10.00 MH2
#Res BW 3.0 kHz #V/EW 10 kHz Sweep 1.05 s (1001 pts

mss A Alignment Completed STATUS
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REPORT NO: R10475492-RF DATE: 2014-11-24
FCC ID: DKN74Z

8.1.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.
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REPORT NO: R10475492-RF DATE: 2014-11-24
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RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE

Agllent Spectrum Analyzer - Swept SA
. SENSE:INT ALIGNAJTO I 01:17738 PMNov 00, 2014
Ava Typa: Log-Puir 315 f
(X

PHO: Wide i, 1rig:FreaRun
IFGaln:Low Atten: 30 dB

Mkrd 2.400 000 GHZ]
Ref Offset 10 dB -
Ilgéls.'dw Ref 30.00 dBm -52.58 dBm)

£

00

Istart 2.39500 GHz Stop 242700 GHz
es BW 100 kHz #VBW 300 kHz Sweep 3.07 ms {1001 pts|

FLNCTION VALLIE

-

2.426 272 GHz
2423576 GHz
2422744 GHz
2,400 000 GHz

wmuaw'luw—\
ZZZZ
-n

STATUS
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REPORT NO: R10475492-RF
FCC ID: DKN74Z

DATE: 2014-11-24

LOW CH SPURIOUS

Agllent Spectrum Analyzer - Swept SA

IFGaln:Low

SENSECINT

PHO:Tast (o0 1rig-FreeRun
Atten: 30 dB

ALENAUTD |
Ava Typa: Log-Pwir

Avg|Held: 44100

Ref Offset 10 dB
10 dBldlv - Ref 30.00 dBm
Log

Mkrd 8.996 1 GHZ7
-45.313 dBm

0

l

Istart 30 MHz
es BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz
Sweep 2.48 s (40001 pts;

242561 GHz
37840 GHz
583368 GHz
8.996 1 GHz

0173 dBm
-43.658 dBm
-45.605 dBm
=45.313 dBm

FLINCTION WALLIE

STATUS
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REPORT NO: R10475492-RF DATE: 2014-11-24
FCC ID: DKN74Z

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE

Agilent Spactrum Analyzer - Swapt SA
ENSECINT ALIGNAJTO |
Ava Typa: Log-Pwir

PHO: Wide i, 1rig:FreaRun
IFGaln:Low Aren: 30 dB

Ref Offset 10 dB Mkr1 2.450 273 24 GHZ7

10 deidlv  Ref 30.00 dBm -0.38 dBm
Log

-
Center 2.450000 GHz Span 2.400 MHz|
m#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts;

FLINCTIRN VALLIE

2.450 273 24 GHz
2483 500 000 GHz

STATUS
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REPORT NO: R10475492-RF DATE: 2014-11-24
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MID CH SPURIOUS

R T RF W Do SENSECINT AL

GHAUTD | L0012 BM o 06, 2014
Ava Typa: Log-Pwir TRACE[T 5 5 A
PNO:Tast o THg:Fres Run THPE [ bkt

IFGalnLow  Atten:30 dB s

Ref Offset 10 dB
10 dBldlv - Ref 30.00 dBm
Log

IStart 30 MHz Stop 26.00 GHz
es BW 100 kHz #VBW 300 kHz Sweep 2.48 s (40001 pts;

T v | FUNCTION VALLIE
2.450 4 GHz 0.146 dBm
3608 3 GHz 4288 dBm

STATUS

Note — No other measurable emissions other than what was reported above.
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REPORT NO: R10475492-RF
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DATE: 2014-11-24

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE

Agllent Spectrum Analyzer - Swept SA

IFGaln:Low

EMEE:INT

PHO: Wide i, 1rig:FreaRun
Atten: 30 dB

LIASTD |
Ava Typa: Log-Pwir

Avg|Held:> 1001100

Ref Offset 10 dB

Mkr1 2.475 288 895 GHz
-0.304 dBm|

10 dBldlv - Ref 30.00 dBm
Log

Start 2.46930 GHz
es BW 100 kHz

#VBW 300 kHz

Stop 2.49350 GHz
Sweep 2.67 ms (40001 pts;

2476 288 856 GHz
2483 500 000 GHz

-0.304 dBm
52872 dBm

FLNCTION VALLIE

msa 1 Alignment Completed

STATUS
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HIGH CH SPURIOUS

Agllent Spectrum Analyzer - Swept SA
SENSE:INT ALIGNAJTO | 25524 FM oy 0, 2014
Ava Typa: Log-Pwr TRACE 345
PHO: Tagt () Trig: Frae Run AvglHeld: 19100 At
IFGaln:Low Attan: 30 4B

DET

Mkr3 3.734 6 GHA]
Ref Offset 10 dB ~
Ilm defdiv Ref 30.00 dBm -43.906 dBm
og

g

04

IStart 30 MHz Stop 26.00 GHz
es BW 100 kHz #VBW 300 kHz Sweep 2.48 s (40001 pts;

TH FUNCTION VALLE

|
24761 GHz <1812 dBm
3048 4 GHz -A7 854 dBm
37348 GHz =43.806 dBm

mss | AFile <PICTURE PNG= saved STATUS

Note — No other measurable emissions other than what was reported above.
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REPORT NO: R10475492-RF
FCC ID: DKN74Z

DATE: 2014-11-24

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC 8§15.205 and §15.209
IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at 3m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54
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9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. TX ABOVE 1 GHz FOR 802.15.4 ((RF4CE) MODE IN THE 2.4 GHz
BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

R RE S0 [ SEMSE:INT AL AUTO (S 17 PN 21, 2014
arker 1 2.365200000000 GHz #Avg Type: RMS TRACL 55

n Trig: Free Run TYPE M AR
FHO: Fast 50 4
IFGain:Luw #Atten: 10 dB £

Ref Offzat 21 dB
ﬂqgs:di« Ref 100.00 dBpV

Start 2.31000 GHz Stop 2.39000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

mse LFile <PICTURE PNG> saved
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LOW CHANNEL RESTRICTED, AVG, HORIZ

Agilent Spectrum Analyzer - BC Low Avg H

F [ S0 L EHEEIN ALNGN BITE (31050 PR 21, 2014
[Display Line 54.00 dBpV ) #Avg Type: RMS WaE[ - 356
PHO: Fast 5o Trig: Free Run Avg|Hold:=100/100

TEPE |8, WaAAARA
IFGain:] e #Atten: 10 dB oLrja

Ref Offset 2.1 dB
ﬂocgEu:'i-x Ref 100.00 dBpv

Start 2.31000 GHz

Stop 2.39000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
wse AFile <PICTURE PNG> saved :
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RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

R RE S0 [ SEMSE:INT AL AUTO (070 PN 21, 2014
arker 1 2.371040000000 GHz ) #Avg Type: RMS TRACL 56
FHO: Fast GO Trig:FreeRun Avg|Hold=100/100 THPE (M s
IFGain:d ow #Arten: 10 dB ot

Ref Offzat 21 dB
ﬂqgs:di« Ref 100.00 dBpV

Start 2.31000 GHz Stop 2.39000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

M
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LOW CHANNEL RESTRICTED, AVG, VERT

Agilent Spectrum Analyzer - BC Low Avg ¥

3 KE S0 [
iDisplay Line 54.00 dBpV

AT 33017 PN 21, 2014
#Avg Type: RMS TRALL 58
PNO: Fast 5 Trig: Free Run Avg|Hold:=100/100 Y-"‘FI\« A
IFGain:] e #Atten: 10 dB oL

Ref Offset 2.1 dB
ﬂocgE-J:'i-x Ref 100.00 dBpv

Start 2.31000 GHz

Stop 2.39000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)
MSG 5 5
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RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

3 HE S0 [ SENSEINT ALIGM AUTO S PN 21, 2014
arker 1 2.486255500000 GHz ) #Avg Type: RMS e NEEEEE
PHO: Wide 5o 1ng:FreeRun Avg|Hold:= 100100 THPE|M A
IFGain:l ow #Atten: 10 dB [EW]Ld

Ref Offzat 21 dB
ﬂqgs:di« Ref 100.00 dBpV

Start 2.483500 GHz Stop 2.500000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

mse LFile <PICTURE PNG> saved
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HIGH CHANNEL RESTRICTED, AVG, HORIZ

k

3 F S0 [
Start Freq 2.483500000 GHz

ALHENAUITE U817 PP 21, 2001
#Avg Type: RMS TRALCL
Trig: Free Run Avg|Hold:-100/100 TYPE | A WA

#atten: 10 dB oL

Ref Offset 2.1 dB

10 dBidiv. Ref 100.00 dBpV
Lag

Start 2.483500 GHz Stop 2.500000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

mss LiFile <PICTURE PNG> saved
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RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

Agilent Spectrum Analyzer - B High Peak ¥

3 [3 g
iDisplay Line 74.00 dBpV

(21211 PMbo 21, 2014
TRACL 56

THPE [M BALAAALAL

[E8]Lg

IGN ALY
#Avy Type: RMS
AvglHold> 100100

Wi Trig: Free Run
PHO: Wid
Il—h'nill:IIn:u « #Atten: 10 dB
Ref Offzat 21 dB
ﬂqgs:di« Ref 100.00 dBpV

Start 2.483500 GHz
#Res BW 1.0 MHz

mss | L Alignment Completed

Stop 2.500000 GHz
#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
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HIGH CHANNEL RESTRICTED, AVG, VERT

k

3 F S0 [
Start Freq 2.483500000 GHz

ALHENAUITE 31603 MG 21, 2U11%
#Avg Type: RMS TRALCL
Trig: Free Run Avg|Hold:-100/100 TYPE A

#atten: 10 dB oL

Ref Offset 2.1 dB

10 dBidiv. Ref 100.00 dBpV
Lag

Start 2.483500 GHz Stop 2.500000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

mss LiFile <PICTURE PNG> saved
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HARMONICS AND SPURIOUS EMISSIONS: 1-18 GHz

LOW CHANNEL VERTICAL/HORIZONTAL PLOT

28 Nov 2814 19:18: 84

Rodioted Emissions 3-Meters

CUSTOMER :Echastar

MODE:Low Channel

MODEL : 71

POLARITY :Red=Uertical Blue=Horizontal
TESTED BY:!G.Paul

Avg Limit C(dBGU/m)

{dBulsma

Freguency [GHz)

bt B UM g Tup Suesp  Pts fpe/od]  Range (GHD) et
PERE MC3BI M P gD Aatodlpled 18 Inb/MH
PERK MBI M Fur fgS] Aitodlpled TE Inf/HH
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LOW CHANNEL VERTICAL/HORIZONTAL DATA
CUSTOMER:Echostar

MODE:Low Channel

MODEL:71

POLARITY:Red=Vertical, Blue=Horizontal

TESTED BY:G.Paul

Meter Antenna Gain/ Field Average In
Freq Reading Factor Loss Strength Limit Margin Peak Limit| Margin | Antenna |Restricted
(GHz) [dBuV] Detector | [dB/m] [dB] [dBuV/m] | [dBuV/m] [dB] [dBuV/m] [dB] Polarity | Band?

2.898 53.6 PK2 32.5 -35.5 50.6 - - 74.0 -23.3 \% Y
2.894 39.2 MAVL 32.5 -35.5 36.2 54.0 -17.8 - - \ Y
3.637 57.2 PK2 33.2 -36.1 54.3 - - 74.0 -19.7 \Y Y
3.629 38.8 MAVL 33.2 -36.1 35.9 54.0 \Y Y
PK2 - KDB558074 Method: Maximum Peak
MAWVL - KDB558074 Option 1 Maximum RMS Awerage

Note - No additional emissions detected above the system noise floor within the restricted bands.
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REPORT NO: R10475492-RF DATE: 2014-11-24
FCC ID: DKN74Z

MID CHANNEL VERTICAL/HORIZONTAL PLOT

20 Nowv 2814 2088 34

Rodicoted Emissions 3-Meters

CUSTOMER :Echostar

MODE:Mid Channel

MODEL : 71

FPOLARITY :Red=Uertical Blue=Horizontaol
TESTED BY:G.Paul

CdBulU/m3

Avg Limit (dBUU/m)

Frequency [GHzI
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2118 PERK MC-BI M Pur GugS) putodlpled T8 Inf M
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REPORT NO: R10475492-RF DATE: 2014-11-24
FCC ID: DKN74Z

MID CHANNEL VERTICAL/HORIZONTAL DATA
CUSTOMER:Echostar

MODE:Mid Channel

MODEL:71

POLARITY:Red=Vertical, Blue=Horizontal

TESTED BY:G.Paul

Meter Antenna Gain/ Field Average In
Freq Reading Factor Loss Strength Limit Margin Peak Limit| Margin [Antenna [Restricted
(GHz) [dBuV] Detector | [dB/m] [dB] [dBuV/m] | [dBuV/m] [dB] [dBuV/m] [dB] Polarity | Band?

2.895 54.4 PK2 32.5 -35.6 51.3 - - 74.0 -22.7 \Y Y
2.895 39.7 MAVL 32.5 -35.6 36.6 54.0 - -
3.634 59.4 PK2 33.2 -36.1 56.5 - - 74.0 -17.5
3.636 38.1 MAVL 33.2 -36.1 35.2 54.0 - -
4.324 52.3 PK2 33.6 -36.0 49.9 - - 74.0 -24.1
4.320 38.7 MAVL 33.6 -36.0 36.3 54.0

PK2 - KDB558074 Method: Maximum Peak

MAVL - KDB558074 Option 1 Maximum RMS Average

Note - No additional emissions detected above the system noise floor within the restricted bands.
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REPORT NO: R10475492-RF DATE: 2014-11-24
FCC ID: DKN74Z

HIGH CHANNEL VERTICAL/HORIZONTAL PLOT

28 MNov 2814 18:27.84

Rodioted Emissions 3-Meters

CUSTOMER :Echastar

MODE :High Channel

MODEL : 71

POLARITY :Red=Uertical Blue=Horizontol
TESTED BY:G.Paul

Avg Limit C(dBEGU/m)

{dBul/m2

Freguency [GHzD

Rarge (G bt B U g Tup Swsp  Pts Ape/Mod]  Range (6HD) bt RB e Pts Hupsiods
8 PERE MC3BI M P gD Aabollpled T8 Inb/HAH
8

:1-1
e FERE MC-3dBE M Fue AgURMS) Autn/Cpled 1ok Inf/HAKH

Page 54 of 68

UL LLC FORM NO: CCSUP4701J
12 LABORATORY DR., RESEARCH TRIANGLE PARK, NC 27709 TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: R10475492-RF
FCC ID: DKN74Z

DATE:

2014-11-24

HIGH CHANNEL VERTICAL/HORIZONTAL DATA

CUSTOMER:Echostar
MODE:High Channel

MODEL:71

POLARITY:Red=Vertical, Blue=Horizontal

TESTED

BY:G.Paul

Freq
(GHz)

Meter
Reading
[dBuV]

Detector

Antenna
Factor
[dB/m]

Gain/
Loss
[dB]

Field
Strength
[dBuV/m]

Average
Limit
[dBuV/m]

Margin
[dB]

Peak Limit
[dBuV/m]

Margin
[dB]

Antenna
Polarity

In
Restricted
Band?

3.623

57.0

PK2

33.1

-36.1

54.0

74.0

-19.9

\

Y

3.636

40.4

MAvL

33.2

-36.1

37.5

54.0

-16.5

4.329

52.8

PK2

33.6

-36.0

50.4

74.0

-23.6

4.320

39.6

MAVL

33.6

-36.0

37.2

54.0

-16.8

5.090

49.8

PK2

34.2

-34.9

49.1

74.0

-24.9

5.048

37.2

MAVL

34.1

-34.9

36.4

54.0

-17.5

PK2 - KDB558074 Method: Maximum Peak

MAW1 - KDB558074 Option 1 Maximum RMS Average

Note - No additional emissions detected above the system noise floor within the restricted bands.
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REPORT NO: R10475492-RF DATE: 2014-11-24
FCC ID: DKN74Z

HARMONICS AND SPURIOUS EMISSIONS: 18-26GHz

LOW CHANNEL VERTICAL/HORIZONTAL PLOT

19 Nov ZB14 16:34:84

Rodioted Emissions 3-Meters

CUSTOMER : Echostar

MOCE Low Channe|

MODEL : 71

FOLARITY :Red=Uertical Blus=Horizontol
TESTED BY:G.Paul
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o
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Frequency (GHz)
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REPORT NO: R10475492-RF DATE: 2014-11-24
FCC ID: DKN74Z

LOW CHANNEL VERTICAL/HORIZONTAL DATA
CUSTOMER:Echostar

MODE:Lov Channel

MODEL:71

POLARITY Blue=Horizontal

TESTED BY:G.Paul

Meter Antenna | Gain/ Field [Average Peak In

Freq Reading Factor Loss |Strength| Limit Margin Limit Margin | Antenna |Restricted
(GHz) [dBuV] | Detector | [dB/m] [dB] [[dBuV/m]|[dBuV/m]| [dB] ([[dBuV/m]| [dB] Polarity | Band?

18.703 46.4 PK 32.2 -38.8 39.8 54.0 -14.1 74.0 -34.1 H
21.875 | 46.0 PK 36.7 -38.3 44.4 54.0 9.6 74.0 -29.6 H
25.813 44.5 PK 34.1 -35.7 42.9 54.0 -11.1 74.0 -31.1 H
PK - Peak
Note - No emissions detected above the system noise floor within the restricted bands. The above
is for reporting purposes, only.
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REPORT NO: R10475492-RF DATE: 2014-11-24
FCC ID: DKN74Z

MID CHANNEL VERTICAL/HORIZONTAL PLOT

19 MNov 2814 1718, 32
Rodioted Emissions 3-Meters

CUSTOMER :Echostar

MODE  Mid Chonne |

MODEL : 71

POLARITY :Red=Uerticol Blue=Horizontol
TESTED BY:G.Poul

(dBul/m)
)]
8]

8]
=)

I
&

Freguency (GHz)
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REPORT NO: R10475492-RF DATE: 2014-11-24
FCC ID: DKN74Z

MID CHANNEL VERTICAL/HORIZONTAL DATA
CUSTOMER:Echostar

MODE:Mid Channel

MODEL:71

POLARITY:Red=Vertical, Blue=Horizontal

TESTED BY:G.Paul

Meter Antenna Gain/ Field Average In

Freq Reading Factor Loss Strength Limit Peak Limit| Margin [Antenna [Restricted
(GHz) [dBuV] Detector | [dB/m] [dB] [dBuV/m] | [dBuV/m] | Margin [dB] | [dBuV/m] [dB] Polarity | Band?

18.871 47.0 PK 32.5 -38.8 40.7 54.0 -13.3 74.0 -33.3 H

22.106 44.2 PK 36.8 -38.2 42.8 54.0 -11.2 74.0 -31.2 H

26.215 43.7 PK 34.2 -35.5 42.4 54.0 -11.6 74.0 -31.6 H
PK - Peak
Note - No emissions detected above the system noise floor within the restricted bands. The above
is for reporting purposes, only.
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REPORT NO: R10475492-RF
FCC ID: DKN74Z

DATE: 2014-11-24

HIGH CHANNEL VERTICAL/HORIZONTAL PLOT

19 Nov ZB14

17:49:12

MODEL : 71

Rodioted Emissions 3-Meters

CUSTOMER :Echostar
MODE :High Chonnel

POLARITY :Red=Uertical Blus=Horizontol
TESTED BY:G.Paoul
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REPORT NO: R10475492-RF DATE: 2014-11-24
FCC ID: DKN74Z

HIGH CHANNEL VERTICAL/HORIZONTAL DATA
CUSTOMER:Echostar

MODE:Hig Channel

MODEL:71

POLARITY Blue=Horizontal

TESTED BY:G.Paul

Meter Antenna | Gain/ Field [Average Peak In

Freq Reading Factor Loss |Strength | Limit Margin Limit Margin | Antenna |Restricted
(GHz) [dBuV] [ Detector | [dB/m] [dB] [dBuV/m]|[dBuV/m] [dB] [dBuV/m] [dB] Polarity [ Band?

18.085 46.8 PK 32.3 -38.9 40.2 54.0 -13.8 74.0 -33.8 H

21.851 46.7 PK 36.6 -38.3 45.0 54.0 -9.0 74.0 -29.0 H

24.981 43.8 PK 33.9 -36.4 41.3 54.0 -12.7 74.0 -32.7 H
PK - Peak

Note - No emissions detected above the system noise floor within the restricted bands. The above
is for reporting purposes, only.
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REPORT NO: R10475492-RF DATE: 2014-11-24
FCC ID: DKN74Z

9.3. WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, HORIZONTAL)

16 Mov 2814 17:15:45

RF Emis=ion=

i: Echostor
Tx, worst-cose channel

ed=Vertical Green=Haorizonta

Freguency

o Phapeads  Lobel
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REPORT NO: R10475492-RF DATE: 2014-11-24
FCC ID: DKN74Z

DATA

CUSTOMER Echostar

MODE: Tx, worst-case channel
MODEL: 71

POLARITY:Red=Vertical, Green=Horizontal
TESTED BY: G. Paul

Meter Antenna Field [15.209 QP In
Reading Factor Strength Limit Antenna | Restricted
Freq (MHz)| [dBuV] Detector | [dB/m] [dBuV/m] | [dBuV/m] | Margin [dB] | Polarity Band?

360.444 43.2 PK 14.6 38.8 - - H
361.004 32.9 QP 14.6 28.5 - - H

727.773 35.2 QP 20.5 37.8 - - H

50.681 41.1 QP 7.6 27.7 - - \Y
51.820 46.6 PK 7.3 32.9 - - \Y
724.830 41.9 PK 20.5 44.5 - - V
PK - Peak detector
QP - Quasi-peak detector
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REPORT NO: R10475492-RF DATE: 2014-11-24
FCC ID: DKN74Z

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 B toy 56 56 to 46
0.5-5 56 A6
5-30 i) 50

Decreases with the logarithm of the frequency.

TEST PROCEDURE

ANSI C63.4
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REPORT NO: R10475492-RF DATE: 2014-11-24

FCC ID: DKN74Z

RESULTS

6 WORST EMISSIONS

LINE 1 RESULTS

LINE 1 PLOT

UL RTP EMC

19 MNow 2814 19:42: 328

FCC 15.287 (o

: : A : : MANUFACTURER : ECHOSTAR
e : : e A : : LAB #:14LE156
: oo : : MODEL : 71
MEASUREMENT : 128U LINE
TESTED BY:E.UICK

185

bl b iCLASS B OF
e - EEERE

dE(ullolte?

1
Freguency [MH=J
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REPORT NO: R10475492-RF DATE: 2014-11-24
FCC ID: DKN74Z

LINE 1 DATA
MANUFACTURER:ECHOSTAR
LAB #:14LB196

MODEL:71
MEASUREMENT:120V LINE
TESTED BY:E.VICK

Test Meter RF Line
Frequency | Reading Cable Voltage
[MHZ] [dBuV] | Detector* | LISN [dB] | Loss [dB] | [dBuV]
0.159 43.2 QP 0.3 9.8 53.3
0.170 42.4 QP 0.3 9.8 52.5
0.159 19.1 CAV 0.3 9.8 29.2
0.169 27.4 CAV 0.3 9.8 375
0.184 19.0 CAV 0.3 9.8 29.1
0.211 23.0 CAV 0.2 9.8 33.0
0.233 13.6 CAV 0.2 9.8 23.6
0.266 13.6 CAV 0.2 9.8 23.6
0.335 175 CAV 0.1 9.8 27.4
0.362 17.6 CAV 0.1 9.8 275
0.418 14.2 CAV 0.1 9.8 24.1
0.495 15.2 CAV 0.1 9.8 25.1
*PK = Peak, QP = Quasi-Peak, CAV = CISPR Average
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REPORT NO: R10475492-RF DATE: 2014-11-24

FCC ID: DKN74Z

LINE 2 RESULTS

LINE 2

PLOT
UL RTP EMC 19 Nov 2814  158:23:53

1685
FCC 15.287 (o)
: : P MAMUFACTURER : ECHOSTAR
55 : : poomeieet : : LAE #:14LE156
: : i P : : MODEL : 71
P : : MEASUREMENT : 128U NEUTRAL
TESTED BY:E.UICK

dBCullol Ll

1

Freguency [CMH=]
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REPORT NO: R10475492-RF DATE: 2014-11-24
FCC ID: DKN74Z

LINE 2 DATA
MANUFACTURER:ECHOSTAR
LAB #:14LB196

MODEL:71
MEASUREMENT:120V NEUTRAL
TESTED BY:E.VICK

Test Meter RF Line
Frequency | Reading Cable \oltage Margin Margin
[MHZ] [dBuV] Detector* | LISN [dB] | Loss [dB] [dBuV] [dB] [dB]
0.153 34.4 QP 0.4 9.8 44.6 -21.3
0.160 43.6 QP 0.3 9.8 53.7 -11.7
0.153 14.1 CAV 04 9.8 243 -
0.160 16.2 CAV 0.3 9.8 26.3
0.176 28.9 CAV 0.3 9.8 39.0
0.198 10.2 CAV 0.2 9.8 20.2
0.212 21.1 CAV 0.2 9.8 31.1
0.241 7.6 CAV 0.2 9.8 17.6
0.340 17.6 CAV 0.1 9.8 275
0.364 15.7 CAV 0.1 9.8 25.6
0.430 26.3 CAV 0.1 9.8 36.2
0.497 12.1 CAV 0.1 9.8 22.0
*PK = Peak, QP = Quasi-Peak, CAV = CISPR Average

END OF REPORT
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