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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: DISH TECHNOLOGIES LLC
90 INVERNESS CIRCLE EAST
ENGLEWOOD, CO 80112, UNITED STATES

EUT DESCRIPTION: TV SET TOP BOX
MODEL.: D45

BRAND: DISH

SERIAL NUMBER: CONDUCTED: DKNU49F

RADIATED: EAEXUH00459D

SAMPLE RECEIPT DATE: 2022-09-08

DATE TESTED: 2022-09-09 to 2022-09-19

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

UL Verification Services Inc. tested the above equipment in accordance with the requirements set forth in
the above standards. The test results show that the equipment tested is capable of demonstrating
compliance with the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and modes of
operation as described herein. It is the manufacturer's responsibility to assure that additional production
units of this model are manufactured with identical electrical and mechanical components. All samples
tested were in good operating condition throughout the entire test program. Measurement Uncertainties
are published for informational purposes only and were not taken into account unless noted otherwise.

This document may not be altered or revised in any way unless done so by UL Verification Services Inc.
and all revisions are duly noted in the revisions section. Any alteration of this document not carried out by
UL Verification Services Inc. 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 A2LA, NIST, any agency of
the Federal Government, or any agency of the U.S. government.
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REPORT NO: 14441108-E6V1
FCC ID: DKNU49F

DATE: 2022-10-03

2. TEST RESULTS SUMMARY

This report contains data provided by the customer which can impact the validity of results. UL
Verification Services Inc. is only responsible for the validity of results after the integration of the
data provided by the customer.

Below is a list of the data provided by the customer:

1. Antenna gain and type (see section 6.3)
FCC Clause Requirement Result Comment

See Comment Duty Cycle Reporting ANSI C63.10 Section
purposes only 11.6.

i 99% OBW Reporting ANSI C63.10 Section
purposes only 6.9.3.

15.247 (a) (2) 6dB BW Complies None.

15.247 (b) (3) Output Power Complies None.

See Comment Average power Reporting Per ANSI C63.10,
purposes only Section 11.9.2.3.2.

15.247 (e) PSD Complies None.

15.247 (d) Conducted Spurious Emissions Complies None.

15.209, 15.205 Radiated Emissions Complies None.

15.207 AC Mains Conducted Emissions Complies None.

3. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance v05r02,
KDB 414788 D01 Radiated Test Site vO1rO1.

4. FACILITIES AND ACCREDITATION

UL Verification Services Inc. is accredited by A2LA, Certificate Number 0751.05, for all testing
performed within the scope of this report. Testing was performed at the locations noted below.

ISED FCC
Address ISED CABID Company Registration
Number
Building 1: 47173 Benicia Street, Fremont, CA 94538 uS0104 2324A 550739
| Building 2: 47266 Benicia Street, Fremont, CA 94538 uso0104 22541 550739
Building 4: 47658 Kato Rd, Fremont, CA 94538 Us0104 2324B 550739
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REPORT NO: 14441108-E6V1 DATE: 2022-10-03
FCC ID: DKNU49F

5. DECISION RULES AND MEASUREMENT UNCERTAINTY

5.1. METROLOGICAL TRACEABILITY

All test and measuring equipment utilized to perform the tests documented in this report are
calibrated on a regular basis, with a maximum time between calibrations of one year or the
manufacturers’ recommendation, whichever is less, and where applicable is traceable to
recognized national standards.

5.2. DECISION RULES
The Decision Rule is based on Simple Acceptance in accordance with ISO Guide 98-4:2012
Clause 8.2. (Measurement uncertainty is not taken into account when stating conformity with a
specified requirement.)

5.3. MEASUREMENT UNCERTAINTY

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

PARAMETER ULab
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.78 dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.40 dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.84 dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 6.01 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 473 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 451 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.29 dB

Uncertainty figures are valid to a confidence level of 95%.

5.4. SAMPLE CALCULATION

RADIATED EMISSIONS

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

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) +
LISN Insertion Loss.

36.5dBuV + 0 dB +10.1 dB+ 0 dB = 46.6 dBuV
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REPORT NO: 14441108-E6V1 DATE: 2022-10-03
FCC ID: DKNU49F

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a TV Set Top Box with RFACE Zigbee, BLE (2Mbps), BT and 5GHz 802.11a/n/ac/ax
radios.

6.2. 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 Zigbee 12.27 16.87
6.3. DESCRIPTION OF AVAILABLE ANTENNAS

The antenna gain(s) and type, as provided by the manufacturer, are as follows:

The RFACE Zigbee radio utilizes a PCB Inverted F antenna, with a maximum gain of 4.1 dBi.

6.4. SOFTWARE AND FIRMWARE

The EUT firmware installed during testing was: Zigbee FW: TL8656_V0008

6.5. WORST-CASE CONFIGURATION AND MODE
Radiated emissions below 1GHz, above 18GHz, and power line conducted emission were
performed with the EUT set to transmit at the channel with highest output power as worst-case
scenario.

Band edge and radiated emissions between 1GHz and 18GHz were performed with the EUT set
to transmit at the highest power on low, middle, and high channels.

The EUT is a desktop device, therefore, all final radiated testing was performed with the EUT in
X orientation.

This EUT supports BLE/BT + Zigbee + WLAN 5GHz simultaneous transmission, radiated
emission test was performed, please refer to report number 14441108-E7 for result.

Data rate provided by manufacturer: 250kbps, O-QPSK modulation.
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REPORT NO: 14441108-E6V1
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DATE: 2022-10-03

6.6. DESCRIPTION OF TEST SETUP
SUPPORT TEST EQUIPMENT
Description Manufacturer Model Serial Number FCC ID/ DoC
AC/DC Adapter(EUT) NetBit NBC25A120210VU 222109 DoC
Router D-Link EBR-2310 F311388010596 DoC
Router Adapter D-Link AF0605 LF4R07082717180 DoC
TV Emulator DISH TV Emulator D52-12
Laptop: Radiated test HP Elitebook 740 N/A DoC
AC/DC
Adapter(Laptop): HP N/A N/A DoC
Radiated test
"apmp:tg‘s’t”d”ded HP Elitebook 740 N/A DoC
AC/DC
Adapter(Laptop): HP N/A N/A DoC
conducted test
USB Flash Drive Sandisk Cruzer Glide 16GB SDCZ60-016G DoC
I/0 CABLES (CONDUCTED TEST)
Cable # of Identical Cable
No. Port Ports Connector Type Cable Type Length (m) Remarks
1 DC 1 Barrel Un-shielded 15 EUT to AC/DC
adapter Mains
2 Antenna 1 RF Un-shielded 0.2 To spectrum
analyzer
I/O CABLES (RADIATED TEST/AC POWER LINE EMISSIONS)
Cable # of Identical Cable
No. Port Ports Connector Type Cable Type Length (m) Remarks
1 DC 1 Barrel Un-shielded 15 EUT to AC/DC
adapter Mains
2 HDMI 1 HDMI shielded 25 EUT to Emulator
3 RJ45 1 RJ45 Un-shielded | Morethan3 | EUT [0 Ethemet
Router
. Ethernet router to
4 DC 1 Barrel Un-shielded 1.8 AC/DC Adapter
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CONDUCTED TEST SETUP DIAGRAM

Spectrum Analyzer

|

2

AC Mains

TEST SETUP

The EUT is connected to support equipment and AC powered. Upon power up the EUT, the
Zigbee radio will be exercised. Power cycle to switch the test mode.
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RADIATED TEST/AC POWER LINE EMISSIONS SETUP DIAGRAM

Control Room

Spectrum Analyzer

AC Mains

AC/OC
Adapter

TV Emulator

TEST SETUP

The EUT is connected to support equipment and AC powered. Upon power up the EUT, the
Zigbee radio will be exercised. Power cycle to switch the test mode.
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7. MEASUREMENT METHOD

On Time and Duty Cycle: ANSI C63.10 Section 11.6.

6 dB BW: ANSI C63.10 Section 11.8.1
Output Power: ANSI C63.10 Section 11.9.1.3 Method PKPM1 Peak-reading power meter

Output Power: ANSI C63.10 Section 11.9.2.3.2Method AVGPM-G (Measurement using a gated
RF average-reading power meter)

PSD: ANSI C63.10 Section 11.10.2. Method PKPSD (peak PSD)

Radiated emissions non-restricted frequency bands: ANSI C63.10 Section -11.11

Radiated emissions restricted frequency bands: ANSI C63.10 Section -11.12.1

Conducted emissions in restricted frequency bands: ANSI C63.10 Section -11.12.2

Band-edge: ANSI C63.10 Section 6.10

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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REPORT NO: 14441108-E6V1

FCC ID: DKNU49F

DATE: 2022-10-03

8. TEST AND MEASUREMENT EQUIPMENT

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

report:

TEST EQUIPMENT LIST

Description Manufacturer Model IDNum | CalDue | LastCal
Loop Antenna 30Hz — 1MHz Electro - Metrics EM-6871 219909 2023-05-10 2022-05-10
Loop Antenna 100KHz-30MHz Electro - Metrics EM-6872 219911 2023-05-10 2022-05-10
Antenna, Broadband Hybrid, .
30MHz to 2GHz Sunol Sciences Corp. JB3 85150 2023-10-15 2022-10-15
- SONOMA
Amplifier, 10KHz to 1GHz, 32dB INSTRUMENT 310 170648 2023-02-10 2022-02-10
Antenna Horn 1-18GHz ETS-Lindgren (Cedar 3117 80403 2023-06-08 | 2022-06-08
Park, Texas)

RF Filter Box, 1-18GHz UL-FR1 NA 171389 2023-05-31 2022-05-31
EMI TEST RECEIVER Rohde & Schwarz ESW44 201497 2023-02-18 2022-02-18
Antenna, Horn 18 to 26.5GHz ARA MWH-1826/B 81138 2022-10-13 2021-10-13
Rf Amplifier, 19861516'%”2’ 60dB AMPLICAL AMP18G26.5-60 215705  2023-0226 | 2022-02-26
EMI TEST RECEIVER Rohde & Schwarz ESW44 201501 2023-02-19 2022-02-19

Power Sensor, P - series, Keysight Technologies 0. 1.
50MHz to 18GHz, Wideband Inc N1921A 90388 2023-01-24 2022-01-24

Power Meter, P-series single Keysight Technologies
channel Inc N1911A 90733 2023-01-24 2022-01-24
Spectrum Analyzer PXA Agilent Technology N9030A 80396 2023-02-01 2022-02-01
AC Line Conducted
Description Manufacturer Model ID Num Cal Due Last Cal
Fischer Custom FCC-LISN-50/250-

LISN Communications, Inc 25-2-01-480V 175765 2023-01-26 | 2022-01-26
EMI TEST RECEIVER Rohde & Schwarz ESR 93091 2023-02-21 | 2022-02-21
Transient Limiter TE TBFL1 207996 2023-07-15 | 2022-07-15

Test Software List

Description Manufacturer Model Version
. Sept 15 2022, Dec 28 2015, Dec 29 2015, Jul
Radiated Software UL UL EMC 6 2022, Jul 15, 2014
Antenna Port Software UL UL RF AP2022.8.16
AC Line Conducted Software UL UL EMC Feb 17, 2022
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REPORT NO: 14441108-E6V1
FCC ID: DKNU49F

DATE: 2022-10-03

9. ANTENNA PORT TEST RESULTS

ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE
KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time Period Duty Cycle Duty Duty Cycle 1/8
B X Cycle Correction Factor | Minimum VBW
(msec) (msec) (linear) (%) (dB) (kHz)
2.4GHz Band
ZIGBEE 1.00000 1.00000 1.000 100.00 0.00 0.010

Agilent Spectrum Analyzer - AP2022.8.16,16080,Conducted A

L RF S06 DO SEMSEINT ALIGM BT 09:47:48 &M Sep 09, 2022
[Center Freq 2.450000000 GHz | #Avg Type: RMS Tace[l-3i5e | Freduency
PNO: Fast —»— Trig:Free Run Avg|Hold: 11 TYPE|A i
IFGain:Low #Atten: 30 dB CETF IR
AMkr1 95.50 us Auto Tune
10 deidiv - Ref 20,00 dBm 0.050 dB
JLog
CenterFreq
1m0 2.450000000 GHz
v ¢
0.00
StartFreq
00 2.450000000 GHz
<00 Stop Freq
2.450000000 GHz
-30.0
ano CF Step
8.000000 MHz
Auto Man
-50.0
0 Freq Offset
' 0Hz
=700
Center 2.450000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 100.0 ys (1001 pts)
IMSG STATUS
DUTY CYCLE ZIGBEE
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REPORT NO: 14441108-E6V1
FCC ID: DKNU49F

DATE: 2022-10-03

9.2.

LIMITS

FCC §15.247 (a) (2)

6 dB BANDWIDTH

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

RESULTS

Channel Frequency 6 dB Bandwidth Minimum Limit
(MHZz) (MHZz) (MHZz)
Low 2425 1.386 0.5

Middle 2450

1.422

0.5

High 2475

1.425

0.5

600

Jusa

Agilent Spectrum Analyzer - AP2022.8. 16, 16080, Conduct=d A

gilent Spectrum Analyzer - AP2022.8.16,16080, Conducted A Agilent Spectrum Analyzer - AP2022.8.16, 16080,Conducted A
r wu o EETEET SUsNEUTD oETs i r lwe o SosE SLSHAD [
#Aug Typa: RMS Frequency #Aug Type: RMS Frequency
Trig: Free Run AvglHold: 20720 PG Witg = Trlg: Fres Run AvglHole: 20120
IFGainlow  WAtten: 40 dB IFGaimLow  #Atten; 40 48

Auto Tune Auto Tune

AMKr1 1.386 MHZ AMKr1 1.422 MHZ|

Ref Offset10.5 dB Ref Offset 105 4B

[0 gbidn _ Ref 50.00 dBm 0.713 dB 1ggoid_ Ref 50.00 dBm -0.788 dB)
Center Freq Center Freq
2425000000 GHz, 2,450000000 GHz,
[} StartFreq 'y StartFreq
2§ 2.422600000 GHz 2.447500000 GHz.
Stop Freq StopFreq
2.427600000 GHz, 2.452500000 GHz.

10
CF Step| CF Step
500,000 kHz, 500,000 kHz
Man| Man
FreqOffset Freq Offset
0Hz OHz
50.0
Center 2.425000 GHz ‘Span 5.000 MHz [Center 2.450000 GHz Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.533 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 2.533 ms (1001 pts)
e = starus

T
Center Freq 2.475000000 GHz
PHO:

P
#Avg Type. RMS
AvglHold: 20120

e —>= Trig: Free Run
IFGain:Low #Amen: 40 dB

Frequency

Ref Offset 10.5 dB
1DdEId\v Ref 30.00 dBm
og

b g
AMEkr1 1.425 MHz|
0.556 dB|

Auto Tune

Center Freq
2.475000000 GHz.

K"

StartFreq
2472500000 GHz

StopFreq
2477500000 GHz

500

CF Step
500,000 kHz,
Man

Freq Offset
0Hz

Center 2.475000 GHz
#Res BW 100 kHz

Span 5.000 MHz.

#VBW 300 kHz Sweep 2.533 ms (1001 pts)

s

HIGH CHANNE
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REPORT NO: 14441108-E6V1
FCC ID: DKNU49F

DATE: 2022-10-03

9.3.

LIMITS

FCC §15.247 (b) (3)

OUTPUT POWER

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

TEST PROCEDURE

The transmitter output is connected to a power meter.

The power output was measured on the EUT antenna port using SMA cable with 10dB
attenuator connected to a power meter via wideband power sensor. Peak output power was

read directly from power meter.

RESULTS
Tested By: 16080 ZS
Date: 2022-09-09
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2425 12.27 30 -17.730
Middle 2450 12.15 30 -17.850
High 2475 12.09 30 -17.910
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REPORT NO: 14441108-E6V1

FCC ID: DKNU49F

DATE: 2022-10-03

9.4. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The power output was measured on the EUT antenna port using SMA cable with 10dB
attenuator connected to a power meter via wideband power sensor. Gated average output
power was read directly from power meter.

RESULTS

Tested By: 16080 ZS
Date: 2022-09-09
Channel Frequency AV power
(MHz) (dBm)
Low 2425 11.89
Middle 2450 11.81
High 2475 11.76
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REPORT NO: 14441108-E6V1 DATE: 2022-10-03

FCC ID: DKNU49F

9.5. POWER SPECTRAL DENSITY

LIMITS
FCC §15.247 (e)

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.

RESULTS

Channel

Frequency
(MHz)

PSD

(dBm/3kHz)

Limit

(dBm/3kHz)

Margin
(dB)

Low

2425

-1.37

-9.37

Middle

2450

-2.73

-10.73

2475 -1.56 8 -9.56

High

Agilent Spectrum Anolyzer - AP2022.8.16,16000, Conducted A Agilent Spectrum Analyzer - AP2022.8.16, 16080, Conducted A
r lsou o T LIGHALTD i TS SosEi AL ATO
#8ug Typs: RMS Frequency #Awg Type: RMS Frequency
PO e == Trig: Free Run AvglHold: 100100 0 Wide —>= TrigiFree Run AvglHold: 100i100
IFGainLow  WAten: 40 0B ol ! IFGaimLow  #Amen; 40 dB
5 Auto Tune 5 Auto Tune
Mkr1 2.425 207 GHz| Mkr1 2.450 279 GHz|
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10 ey Ref 50.00 dBm -1.365 dBm| [0 dsici Ref 30.00 dBm -2.728 dBm)
og og
Center Freq Center Freq
2425000000 GHz 2.450000000 GHz
StartFreq StartFreq
) | 2.423600000 GHz, . | 'y 2.448500000 GHz.
" StopFreq StopFreq
2.426500000 GHz, 2.451500000 GHz.
a0 e
CF Step| CF Step.
300,000 kHz, 300,000 kHz
Man| Man
FreqOffset Freq Offset
OHz OHz
e00 ene
iCenter 2.425000 GHz ‘Span 3.000 MHz [Center 2.450000 GHz Span 3.000 MHz
[#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 101.7 ms (1001 pts) #Res BW 3.0 kHz #VBW 9.1 kHz Sweep 101.7 ms (1001 pts)
= —— = Sraus

Agilent Spectrum Analyzer - AP2021.8.16, 16080, Conducted A
T

Center Freq 2.475000000 GHz

PHO:

Ve >
IFGain:Low

SEVEEINT
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#Amen: 40 4B

Mkr1 2.475 099 GHZ] Auto Tune
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500
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HIGH CHANNE
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9.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

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

RESULTS
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REPORT NO: 14441108-E6V1

FCC ID: DKNU49F

DATE: 2022-10-03

10. RADIATED TEST RESULTS

10.1.

LIMITS

FCC §15.205 and §15.209

LIMITS AND PROCEDURE

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uV/m)at3m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement
below 1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.10. The EUT is set to
transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements in the 30-1000MHz range,
9kHz for peak and/or quasi-peak detection measurements in the 0.15-30MHz range and 200Hz
for peak and/or quasi-peak detection measurements in the 9 to 150kHz range. Peak detection is
used unless otherwise noted as quasi-peak or average (9-90kHz and 110-490kHz).

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 KHz for peak measurements.

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and as applicable for average
measurements.

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band. Below 1GHz and above 18GHz
emissions, the channel with the highest output power was tested.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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For below 30MHz testing, investigation was done on three antenna orientations (parallel,
perpendicular, and ground-parallel), parallel and perpendicular are the worst orientations,
therefore testing was performed on these two orientations only. Blue color trace on plots:
Parallel orientation. Green color trace on plots: Perpendicular orientation.

Base on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that

specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.

KDB 414788 Open Field Site(OFS) and Chamber Correlation Justification

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst case test result.
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10.2. TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| osUL Fremont = Chamber I 2022 Sep 16 18:29:12
25 .
H Restricted Bandedge
Praject Number: 14441108
s Client:Dish Technalogies
Config:EUT+Suppart Equipment
Mode: Zighes 2425
185) Tested by: 45256 JB m
: /N
J
95 fl -4
2 E !
S Il
— I 1%
1.\ .\
~ 75 4 1 . .
i f’," \?
: / \
% ) / \\\su.
werage:Limit (dBubl/mip \
55 YT I."‘“ N TS RVFTT FTYP P TPy PSTITTT STy A - RSO ey
45 . : i i : :
. f“l e - a - M \\\q
35 {
2.3 3. TMHz/ : Z. 441
Frequency (GHz)
[Rerge ez} REW/EY Ref/Attn  Det Avg Hode neep s #ups/fode Fosition Fenge (GHz) REN/LEU Ref/ftin  Det Avg hode Suesp Pts  #ups/Mde  Fosition
1:2.3-2.441 -3/ 112718 K - Smsec(iuto) 3801 MK 181 degs 161 cx K 4 -3/ 112716 AUEF Rvg(R esec (it INT: 181 degs |
Low CH BE - H.TST j+4323 15 Sep 2822
Marker Frequency Meter Det Horn Antenna ‘Amp/Cbl/Pad Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ACF(dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 2.39 40.37 Pk 323 206 52.07 - - 74 2193 101 181 H
2 * 2.341528 42.73 Pk 32 -20.4 54.33 - - 74 -19.67 101 181 H
3 *2.39 29.76 RMS 32.3 -20.6 41.46 54 -12.54 - - 101 181 H
4 * 2.363333 30.48 RMS 32.2 -20.5 42.18 54 -11.82 - - 101 181 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

| osUL Fremont = Chamber I 2822 Sep |16 1B:42:30
25 :
H Restricted Bandedge
- Praject Number:14441188
[k Client:Dish Technalogies
Config:EUT+Suppart Equipment
- Mode: Zigoes 2425
185 Tested by: 45256 JB
9'—'\
£ as
: 5
k Limit B T
T 75
3
2 es ol
P, '“
- F: i 4
la . ST " FURemw! AT "'“u..,,w‘
45 -
4 3
35
2.3 3. TMHz/ ' 2. 24,
Frequency (GHz)
[Roge Cez) [ Ref/Attn  Del Avg Hode Saeep Pts #oups/fode  Fosition [Renge (EHz] RE4/LBU Ref/Btin  Del fvg Hode Guesp Pts  foups/Mede  Fosition
bow CH BE — U.TST j»4323 15 Sep 20822
Marker Frequency Meter Det Horn Antenna ‘Amp/Cbl/Pad Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ACF(dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 239 40.06 Pk 323 20.6 51.76 - - 74 22.24 o1 212 v
2 *2.375589 42.63 Pk 322 20.5 54.33 - - 74 -19.67 o1 212 v
3 *2.39 29.17 RMS 323 20.6 40.87 54 13.13 - - o1 212 v
4 *2.372649 30.18 RMS 32.1 20.5 41.78 54 12.22 - - o1 212 v
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

| osUL Fremont = Chamber I 2822 Sep 13 23:36:33
25 . .
H Restricted Bondedge
- Project Number:14441 188
L Client:Dish Technologies
Config:EUT + Support Equipment
- Mode:Zighee 2475MHz
L 11t e e A S— Tested by:45256 JB
9'—'\ ,,,,,
T < T S
=
2 75
3
% &5
mit dBul/m)
-
. I e YO FERPTTE Y I BT YRRy W Y W IR T IR ) LD .
45
35
2.36 ] T8 3H=7 7 563
Freguency [(GHz)
[Rerge ez} REW/EY Ref/Attn  Det Avg Hode Sweep Pts #ups/Mode Fosition [Fonge (atiz) REU/UBU Ref/Atin  Det Avg Hode Sueep Pts  Hups/Mode  Fosition
1 :2.46-2.561 NC-3BI/M 187418 FEAK - Gusec(futo) 3681 WK 237 degs 148 ce H 62,5 MC-34871/3M B7/18 ALER Pur foog (R secifute 1 1BATALS dogs H
High CH BE - H.TST 38915 28 Dec 2815
Marker Frequency Meter Det Horn Antenna Amp/Cbl/Pad Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ACF(dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 * 2.4835 47.76 Pk 32.6 -21.1 59.26 - - 74 -14.74 237 140 H
2 *2.483632 28.35 Pk 32.6 211 59.85 - - 74 14.15 237 140 H
3 *2.4835 38.8 RMS 32.6 -21.1 50.3 54 -3.7 - - 237 140 H
4 * 2.483506 38.81 RMS 32.6 -21.1 50.31 54 -3.69 - - 237 140 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

2l Fremont ~ Chamber I 2022 Sep 13 23:53:54
25 : :
H Restricted Bondedge
- Project Mumber:14441188
L Client:Dish Technologies
Canfig:EUT + Support Equipment
- Mode:Zighee 2475MHz
L v S S S Tested by:45256 JB
9'—'\ ,,,,,
% o T e T T
=
Peak Limi Buly/m2
2 ] NSNS SOR S BRSO B SO
3
T 55 ¥
A )
Al \%‘\u\ eroge mit dBul/m)
S5\ ;
™ bl » AT " Y M ol " A T ! " Y oy i
3 : :
45 S
35
2.36 ] T8 3MH=/ 7563
Frequency (GHz)
[Rerge Cez) FEL/UBH  Tef/fttn Det fvg Hode Sweepn Pts  Hupsifode Fosition - [Fonge (atiz) REU/UBU Ref/Atin  Det Avg Hode Sueep Pts  Hups/Mode  Fosition
High CH BE - U TS5T 38915 28 Dec 26815
Marker Frequency Meter Det Horn Antenna Amp/Cbl/Pad Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ACF(dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 * 2.4835 45.1 Pk 32.6 -21.1 56.6 - - 74 -17.4 61 105 V
2 *2.483563 45.92 Pk 326 211 57.42 - - 74 1658 61 105 v
3 * 2.4835 35.74 RMS 32.6 -21.1 47.24 54 -6.76 - - 61 105 V
4 * 2.483506 35.95 RMS 32.6 -21.1 47.45 54 -6.55 - - 61 105 V
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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DATE: 2022-10-03

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

| ||5UL Fremont - Chamber I 20822 Sep 13 18:35:39
Rodiated Emissions 3-Meters
- Project Number: 14441108
L e e e Client:Dish Techrologies
Config EUT + Support Equipment
- Mode: 7 ghee 2425MHz
Y SO OO SO SOOSOUR SESPUOOSSOON SOOSUOSUOSOOS NSO | Tested by:45256 JB
L OO U OOT P SOUE OSSO OO O OOONN OSSO UPR SO SOSTPRURE ST
~ e t I
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~
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a Bl T
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T I S L gty d
bl e ! !
25
1 14 18
Freguency (GHz)
R W W m e e o e W ERe S gmomoeme g
FCC PartiSC 2 4GHz RSE.TST 308515 29 Dec 26815
| ||5UL Fremont - Chamber I 20822 Sep 13 18:35:39
Rodiated Emissions 3-Meters
- Project Number: 14441108
L e e e Client:Dish Techrologies
Config EUT + Support Equipment
- Mode: 7 ghee 2425MHz
Y SO OSSOSO SESPR OSSO SOOSUOS OO NSO | Tested by:45256 JB
L OO OSSOSO SO OSSOSO OSSO UPR SO SOSTPURE ST
~ e t I
& . P m Bull/m
@
o (55 bereeveseereereermmmmmsseseeeecemssssseseereersesassesesesesemmmmnfesseseeemsssesssealrereasseeeereereesasheseecsessmmeeseer s emse o e ereaneessas e e sasesrer s remepesss e oseseer e mmmesen e e
~
! fvg Limit CdBuU/m)
vg Limit CdBul/nm
e 55 oA SOOI TSO TS HS o PO A
. 5
3 :
7 N SRR | VU SO FrTo e SNSRI SRR N SRR SOUMURRROE ) SRR SO NSNS SRRSO o ot
45 5
L OO OO OP N OOF OO O OOROOs OO ROU P UUINOPON SONUOTRUVSROTTVTTROR NUPTTRPPOPRY PO Y WUVT Y. 1 ottt s
25
1 14 18
Freguency (GHz)
— [ Ref /Mt Dot fvg Moo Saoom Pla  foupo/fds  Position (] R/ Bl Aol /Attn Dot fivg fode Suoep Pia  Foumalfode Pasition
FCC PartiSC 2 4GHz RSE.TST 308515 29 Dec 26815

VERTICAL
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REPORT NO: 14441108-E6V1 DATE: 2022-10-03
FCC ID: DKNU49F

Radiated Emissions

Marker Frequency Meter Det Horn Amp/Cbl/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading Antenna ad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) ACF(dB) (dBuV/m)
1 *1.62478 44.96 PK2 29.1 -21.8 52.26 - - 74 -21.74 48 180 H
*1.62516 39.14 MAv1 29.1 -21.8 46.44 54 -7.56 - - 48 180 H
2 *1.62553 42.73 PK2 29.1 -21.8 50.03 - - 74 -23.97 a7 203 \
*1.62516 34.92 MAv1 29.1 -21.8 42.22 54 -11.78 - - 47 203 \
3 * 4.848995 48.92 PK2 345 -27.8 55.62 - - 74 -18.38 228 191 H
*4.850929 43.2 MAv1 34.6 -27.9 49.9 54 -4.1 - - 228 191 H
4 *7.276332 42.17 PK2 36 -25.9 52.27 - - 74 -21.73 267 117 H
*7.276301 34.75 MAv1 36 -25.9 44.85 54 -9.15 - - 267 117 H
5 * 4.850995 48.65 PK2 34.6 -27.9 55.35 - - 74 -18.65 88 104 \
*4.850911 42.74 MAv1 34.6 -27.9 49.44 54 -4.56 - - 88 104 \
6 *7.276452 44.22 PK2 36 -25.9 54.32 - - 74 -19.68 57 142 \
*7.276464 37.23 MAv1 36 -25.9 47.33 54 -6.67 - - 57 142 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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MID CHANNEL RESULTS

UL Fremont — Chamber I

2022 Sep 13 268:49:16
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185 o T Client:Dish Technologies
Config:EUT + Support Equipment
Mode:Zighee 2458MHz
] S Tested by:45256 JB
85|
> Feak Limit (dBuU/m2
% 75
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3 Avg Limit (dBull/m)
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Frequency (GHz)
Forge terz) REA/ VR Ref/tin  Det g Mods B Pts  Fapaode Fosition [Fonge (Gitz) REW/ 6 Raf/iin  Dst Avg Mode Sunep Pia Fupa/ode Fosition

FCC Part!SC 2.4GHz RSE.TST 38915 29 Dec 2815

VERTICAL
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REPORT NO: 14441108-E6V1

FCC ID: DKNU49F

DATE: 2022-10-03

Radiated Emissions

Marker Frequency Meter Det Horn Amp/Cbl/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading Antenna ad (dB) Reading (dBuVv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) ACF(dB) (dBuV/m)
1 *1.62516 45.03 PK2 29.1 -21.8 52.33 - - 74 -21.67 46 180 H
*1.62516 38.8 MAv1 29.1 -21.8 46.1 54 -7.9 - - 46 180 H
2 *1.62516 43.02 PK2 29.1 -21.8 50.32 - - 74 -23.68 128 245 \
*1.62516 35.36 MAv1 29.1 -21.8 42.66 54 -11.34 - - 128 245 \
3 *4.898999 47.98 PK2 34.6 -28.1 54.48 - - 74 -19.52 222 109 H
*4.899019 41.82 MAv1 34.6 -28.1 48.32 54 -5.68 - - 222 109 H
4 *7.348615 4272 PK2 36 -25.6 53.12 - - 74 -20.88 264 119 H
*7.348451 35.74 MAv1 36 -25.6 46.14 54 -7.86 - - 264 119 H
5 * 4.898962 48.25 PK2 34.6 -28.1 54.75 - - 74 -19.25 86 105 \
*4.900756 42.48 MAv1 345 -28.1 48.88 54 -5.12 - - 86 105 \
6 *7.351457 44.15 PK2 36 -25.6 54.55 - - 74 -19.45 79 182 \
*7.351377 37.46 MAv1 36 -25.6 47.86 54 -6.14 - - 79 182 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band

PK2 - KDB558074 Method: Maximum Peak

MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14441108-E6V1

FCCID

- DKNU49F

DATE: 2022-10-03

HIGH CHANNEL RESULTS

| I5UL Fremont — Chamber I 2022 Sep 13 22:12:28
Rodiated Emissions 3-Meters
Project Number:14441188
185 Client:Dish Techrologies
Config:EUT + Support Equipment
Mode:Zighee 2475MHz
2 e e R Tested by:45256 JB
85)
o Feak Limit (dBulUs/m)
5 75
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2 YT eeverenmneeeeeemmmmesa oo e e eee e e eeeneen e
<
3 fvg Limit CdBuli/m)
g 55
3
5 N N [ R 3 4
MWW .
3I: A o -
1 OSSO SUSSSUSSSR R N
1 8 18
Frequency (GHz)
R W T BT e B B Bl [ R B BT AT W B
FCC ParilSC 2 dGH= RSE.TST 30915 29 Dec 2815
! ISUL Fremont — Chamber I 2822 Sep 13 22:12:28
Radiated Emissions 3-Meters
Project Number:14441188
185 “lClient:Dish Technologies
Config:EUT + Support Equipment
Mode:Zighee 2475MHz
[ S Tested by:45256 JB
85|
~ Peak Limit C(dBuU/m)
% 75
=
7 Y| OSSO U (USSR SUSSSUSSRS N
£
3 Avg Limit (dBull/m)
vg it CdBul/
% 55 i
- =]
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1 i 18
Frequency (GHz)
Forge terz) REA/ VR Ref/tin  Det g Mods B Pts  Fapaode Fosition [Fonge (Gitz) REW/ 6 Raf/iin  Dst Avg Mode Sunep Pia Fupa/ode Fosition
FCC Part!1SC 2.4GHz RSE.TST 38915 29 Dec 2815

VERTICAL
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REPORT NO: 14441108-E6V1 DATE: 2022-10-03
FCC ID: DKNU49F

Radiated Emissions

Marker Frequency Meter Det Horn Amp/Cbl/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading Antenna ad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) ACF(dB) (dBuV/m)
1 *1.62516 44.23 PK2 29.1 -21.8 51.53 - - 74 -22.47 45 104 H
*1.62516 38.14 MAv1 29.1 -21.8 45.44 54 -8.56 - - 45 104 H
2 *1.35018 42.04 PK2 28.6 -215 49.14 - - 74 -24.86 127 244 \
*1.62516 34.89 MAv1 29.1 -21.8 42.19 54 -11.81 - - 127 244 \
3 *4.94899 47.25 PK2 345 -28.5 53.25 - - 74 -20.75 230 102 H
*4.948942 4121 MAv1 345 -28.5 47.21 54 -6.79 - - 230 102 H
4 *7.423557 41.19 PK2 36 -24.8 52.39 - - 74 -21.61 105 107 H
*7.423653 33.61 MAv1 36 -24.8 44.81 54 -9.19 - - 105 107 H
5 * 4.948969 47.18 PK2 345 -28.5 53.18 - - 74 -20.82 85 102 \
*4.950998 41.01 MAv1 345 -28.5 47.01 54 -6.99 - - 85 102 \
6 *7.426429 44.19 PK2 36 -24.8 55.39 - - 74 -18.61 55 129 \
*7.426325 38.18 MAv1 36 -24.8 49.38 54 -4.62 - - 55 129 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 14441108-E6V1 DATE: 2022-10-03
FCC ID: DKNU49F

10.3. WORST CASE BELOW 30MHz

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

| optl Frement - Chamber I 2822 Sep 16 19:38:47
| o RF Emiz==ions
Project Mumber:14441188
168 Client:Dish Techralogies
T+Support Equipment
H ee Worst Cose
&8 PSR U T THRGUY T Tested by: 45256 JB

28dB/

s)

CdBullall
=

r‘ Qﬁ‘

BEBT - T i g T

Frequency (MHz)

Range (HHz) RELABW Ref/fitn  Del fvg Hode Sweep Pts  #owpaMode  Position Range (MHz) REN/EU Ref/ftin  Deil Hvg Hode Sumep Pta  #upa/Mede  Position
- Bo-. 15 A2/ 97/4 FEK dsec 16k WK 8- 3Bdens, ¥

j2: 15-.49 18k(-3dB2/ 38k 97/2 PEAK - Baec 2Tk HAKK B-X5Bdege 7:4-1.786 a7z PERK - 4200 16k MAXH B-36Bdmgs

3:.49-1 18k(-3d80/ 38 9772 PEAK - dsec 16k MK B-358degs B:1.785-3 are PERK - Baec L) 8- 35Bdeg

CC 15.289 Below 3BMH= TST w4323 & Jul 20822

Below 30MHz Data

Marker Frequency Meter Det Loop Ampl/Cbl Dist Corrected Peak Margin Avg Limit Margin Peak Limit Margin Avg Margin Azimuth
(MHz) Reading Antenna (d8) Corr Reading Limit (d8) (dBuv/m) (d8) (dBuv/m) (d8) Limit (dB) (Degs)

(dBuv) E(ACF) 300m (@Buvolts) | (dBuv/m) (dBuV/m)
1 .0222 24.03 Pk 58.8 -31.8 -80 -28.97 60.65 -89.62 40.65 -69.62 - - - - 0-360
2 2719 12.22 Pk 56.2 -32 -80 -43.58 - - - - 38.92 -82.5 18.92 -62.5 0-360
6 .0221 24.24 Pk 58.8 -31.8 -80 -28.76 60.68 -89.44 40.68 -69.44 - - - - 0-360
7 .2693 14 Pk 56.2 -32 -80 -41.8 - - - - 39.01 -80.81 19.01 -60.81 0-360

Pk - Peak detector

Marker | Frequency Meter Det | Loop Antenna E(ACF) | Amp/Cbl (dB) | Dist Corr 30m (dB) 40Log | Corrected | QP Limit (dBuv/im) | Margin | Azimuth
(MH2) Reading Reading (dB) (Degs)
(dBuv) (dBuVolts)

3 546 18.41 Pk 56.1 32 -20 2.51 32.86 -30.35 0-360

8 5491 18 Pk 56.1 32 -40 2.1 32.81 30.71 0-360

4 154 11.86 Pk 24.1 32 -40 -16.04 23.88 39.92 0-360

5 11.05 17.56 Pk 34.6 317 -40 -19.54 295 -49.04 0-360

9 1.5258 12.23 Pk 242 32 -40 15,57 23.96 -39.53 0-360

10 11.1119 16.59 Pk 346 317 -40 20.51 295 -50.01 0-360

Pk - Peak detector
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REPORT NO: 14441108-E6V1
FCC ID: DKNU49F

DATE: 2022-10-03

10.4.

WORST CASE BELOW 1 GHz

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

gs"“‘ Fremont - Chamber 1 20822 Sep 15 15:17:38
| | |Radicoted Emiszsions - 3 Meters
. Project Number: 14441168
8 Client:Dish Technologies
Config:EUT + Support Equipment
. Mode: Zighee_2458MHz
7 Tested by:28193 JM
6|:
~
8 55
=
2 45 OF Rt B ut WD
E
3
B
o 35
| 2
25 il ? L
15
=
3d =] [REEE
Frequency (MHz)
C—TS RE/LBU Rei/fttn Dt feg Mode Suep Pts  Foupafods Position Range i) R/ Ref/fktn Dot fiug Hode Senep Fte  upsifode  Position
1:31-200 128C-6B/1H 97718 PERK - TBus/MHz 400 A -Fdego H  [3:200-1600 1286/ 91718 PEAK - ez EE0 WK B-3Adegs
FCC Port15C 38-1BBBMHz TST jmd163 18 Dec 2821
gn«“‘ Fremont - Chamber I 2822 Sep 15 15:17:38
Rodioted Emissions — 3 Meters
. Project Number: 14441188
Client:Dish Technologies
Config:EUT + Support Equipment
- Mode:Zighee_2458MHz
7 Tested by 28193 JM
65
~
3 55
) |
T 45 t & f
3 I 7|
2 : : : : s P45 @
8 35 i ; ; S S —: ;
T
2: L4 l i
15
=
3d =] [REEE
Frequency (MHz)
C—TS REW/LBU Ref/fttn Dot feg Mode Suep Fio  Fopeiliode  FPosition Fange (¥iz) R/ Ref/Attn Dot fiug Hode Senep Fte  Aupoifode  Position
FCC Port15C 38-1BBBMHz TST jmd163 18 Dec 2821
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REPORT NO: 14441108-E6V1 DATE: 2022-10-03
FCC ID: DKNU49F

Below 1GHz Data

Marker Frequency Meter Det 85150 AF (dB/m) Amp Cbl (dB) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuVv) (dBuVv/m)
1 43.9436 42.06 Pk 17.3 -31.3 28.06 40 -11.94 0-360 398 H
2 55.8467 46.53 Pk 13.3 -31.2 28.63 40 -11.37 0-360 398 H
3 107.377 35.36 Qp 18.1 -30.8 22.66 43.52 -20.86 217 297 H
4 88.4951 49.72 Pk 13.4 -30.9 32.22 43.52 -11.3 0-360 101 \
5 105.67 48.58 Pk 17.7 -30.8 35.48 43.52 -8.04 0-360 101 \
6 874.988 39.68 Pk 27.8 -27.7 39.78 46.02 -6.24 0-360 101 H
7 875.088 38.65 Pk 27.8 -27.7 38.75 46.02 -7.27 0-360 101 Vv

Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 14441108-E6V1
FCC ID: DKNU49F

DATE: 2022-10-03

10.5. WORST CASE 18-26 GHz

SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION)

! II__UL Fremont — Chomber K 2822 Sep 19 18:45: 21
>
RF Emissions 3 meter
= Praoject Number:14441148
4 Client:Dish Techrologies
Config:EUT+Support Equipment
Mode:Zighees_18-26. 5GHz
95) Tested by:28198 JM
85
P Peak Limit (dBuU/m)
8 75
3 65
°
3 1 T B
[ 55
45 | .
35
L OSSO
18add 26588
Frequency (MHz2
[Ferge (Hiz) REMAE Ref/fttn Det fg fode Suesp Fla  #iwgeode Fosition ‘Rm;a (i) FEUABR Ref/Aitn Det vy Mode Sueep Fts  Fapsfode Fosition
|:0BeD-26SED IMC-3E)MM BAZ PERK - insectut) 18 M FBdes
18-26 .5GHz Test 3-meter . TST jv4323 18 May 2822
! II__UL Fremont — Chomber K 2822 Sep 19 18:45: 21
>
RF Emissions 3 meter
= Praoject Number:14441148
4 Client:Dish Techrologies
Config:EUT+Support Equipment
Mode:Zighees_18-26. 5GHz
95) Tested by:28198 JM
85
[ Peak Limit ¢dBuU/m)
8 75
K 65
°
> ] T B
% 55
45 OSSOSO
N ey FIry
- . e e iy
35
25
18880 26588
Freguency (MHz2
Forge OV WUAR  Raffitin Oel Agfede e Fis  Weepaok Fesition ‘Rm,z ] BUWBE R/l Oel g fade  wep Pl Topfods Failion
18-26.5GHz Test 3-meter.TST jv4323 18 Moy 20822

VERTICAL
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REPORT NO: 14441108-E6V1 DATE: 2022-10-03
FCC ID: DKNU49F

18 - 26GHz DATA

Marker Frequency Meter Det 81138 215705 Cables Corrected Peak Limit PK Average Margin Azimuth Height Polarity
(MHz) Reading AF amp/cbl (dB) Reading (dBuVv/m) Margin Limit (dB) (Degs) (cm)
(dBuv) (dB/m) (dB) (dBuVolts) (dB) dBuV/m
1 *20000.805 53.74 Pk 32.8 -60.6 18.4 44.34 74 -29.66 54 -9.66 0-360 199 H
2 *19999.86 53.1 Pk 32.8 -60.6 18.4 43.7 74 -30.3 54 -10.3 0-360 200 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: 14441108-E6V1 DATE: 2022-10-03
FCC ID: DKNU49F

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

. Conducted Limit (dBuV)
Frequency of Emission (MHz) OQuasi-peak Average
0.15-0.5 66 to 56 * 56 to 46 *
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.
Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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REPORT NO: 14441108-E6V1 DATE: 2022-10-03
FCC ID: DKNU49F

LINE 1 RESULTS

.‘qHJL Fremont, CA CE Room 20822 Sep |6 23:52:28
2 :
H Conducted RFIL Uoltage
Fraoject Number:14441 108
1ag Client Name:Dish
EUT Config EUT + Support Equipment
: Test Uolt/Freq: 128U/6BHz
92 f Test By:45256 JB
78
&
o
T
5
1)
c
=
= 5
3 5
“ 7 g

o AN,

o0

5 ] ‘ 13 3o
Freguency (MHz)

#ups/Hode  Lobel [Renge OHz) REN Ref/ALtn  Det Avg Hode Sueep Pts  Fups/Mode  Lobel
1AURIT Line

[Rorge CHiz) FEU Ref/Attn  Det Avg Hode Sue Pts
15-3 k-G B2/18 [ 15/2 2z 133k 1

CC1S CE Closs B 15B8kHz-3BMHz Stepping LISN 175765 TST vmdddiB 17 Feb 20822

Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det 175765 C1&C3 207996 Corrected FCC Part 15 QP Margin FCC Part 15 Av(CISPR)M
(MHz) Reading LISN L1 cable path Limiter with Reading Class B QP (dB) Class B Avg argin
(dBuVv) loss short cabl dBuv (dB)
2 .168 30.67 Ca .1 0 9.4 40.17 - - 55.06 -14.89
4 4448 29.9 Ca 0 A 9.3 39.3 - - 46.97 -7.67
6 1.1828 19.91 Ca 0 A 9.3 29.31 - - 46 -16.69
8 5.541 14.26 Ca 0 A 9.3 23.66 - - 50 -26.34
10 9.7013 14.25 Ca .1 2 9.3 23.85 - - 50 -26.15
12 29.0873 2.89 Ca .2 .3 9.4 12.79 - - 50 -37.21
1 .168 39.21 Qp 1 0 9.4 48.71 65.06 -16.35 - -
3 4448 35.33 Qp 0 A 9.3 44.73 56.97 -12.24
5 1.1828 24.31 Qp 0 A 9.3 33.71 56 -22.29
7 5.5658 19.85 Qp 0 A 9.3 29.25 60 -30.75
9 9.7013 20.07 Qp 1 2 9.3 29.67 60 -30.33
11 29.0895 8.95 Qp .2 3 9.4 18.85 60 -41.15

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 14441108-E6V1 DATE: 2022-10-03
FCC ID: DKNU49F

LINE 2 RESULTS

'\"ﬁJL Fremont, CA CE Room 20822 Sep |6 23:52:28
: Conducted RFIL Uoltage
Project Mumber: 14441188
188 ' C17ent Name:Dioh
i EUT Config!EUT + Support Equipment
. : Test Uolt/Freq:12BU/68Hz
e f Test By:45256 JB
78
@ ;
T BT
S Lf\“”‘*——*—‘_:
- 14 % |
3 3P # -
" i, 0 e UL ‘
i e ot s, Wl
- i ) I;u i | by AN J, T A/ .M@?\UMV %, . i
AR £
E .I"\.//‘_C
5]
B — ‘ T : 36
Frequency (MHz)
[Farge CHiz) [ Ref/Attn  Det Avg Hode Sweep Pts #ups/Hode Lobel ) R«.-m:ar Mz RE Rel/ftin Det Avg Mde  Sueep Pts Fups/Hode  Lobel
CC1S CE Closs B 15B8kHz-3BMHz Stepping LISN 175765 TST vmdddiB 17 Feb 20822
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det 175765 C2&C3 207996 Corrected FCC Part 15 QP Margin FCC Part 15 Av(CISPR)M
(MHz) Reading LISN L2 cable path Limiter with Reading Class B QP (dB) Class B Avg argin
(dBuVv) loss short cabl dBuv (dB)
14 .168 29.24 Ca 1 0 9.4 38.74 - - 55.06 -16.32
16 4448 28.95 Ca 0 1 9.3 38.35 - - 46.97 -8.62
18 1.1828 15.87 Ca 0 A 9.3 25.27 - - 46 -20.73
20 5.541 9.99 Ca 0 A 9.3 19.39 - - 50 -30.61
22 15.7538 10.37 Ca 1 2 9.3 19.97 - - 50 -30.03
24 29.643 -.37 Ca .2 .3 9.4 9.53 - - 50 -40.47
13 .168 39.73 Qp .1 0 9.4 49.23 65.06 -15.83 - -
15 .4448 34.13 Qp 0 A 9.3 43.53 56.97 -13.44
17 1.1828 20.69 Qp 0 A 9.3 30.09 56 -25.91
19 5.541 15.56 Qp 0 A 9.3 24.96 60 -35.04
21 15.729 16 Qp .1 .2 9.3 25.6 60 -34.4
23 29.616 5.87 Qp .2 3 9.4 15.77 60 -44.23
Qp - Quasi-Peak detector
Ca - CISPR average detection
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