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REPORT NO: 13619076-E3V2 DATE: 5/17/2021
FCC ID: DKNRW33

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: E4AEXUHO0011A

RADIATED: EAEUHO0004A

SAMPLE RECEIPT DATE: FEBRUARY 12, 2021

DATE TESTED: FEBRUARY 16 — MARCH 11, 2021

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 NVLAP, NIST, any agency
of the Federal Government, or any agency of the U.S. government.
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REPORT NO: 13619076-E3V2

FCC ID: DKNRW33

DATE: 5/17/2021

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.

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 DO1

4. FACILITIES AND ACCREDITATION

Radiated Test Site vO1r01.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0, for all testing
performed within the scope of this report. Testing was performed at the locations noted below.

FCC

Address ISED CABID CI\?Jnnf)sgry Registration
O Building 1: 47173 Benicia Street, Fremont, CA 94538 us0104 2324A 208313
O Building 2: 47266 Benicia Street, Fremont, CA 94538 uso0104 22541 208313
X Building 4: 47658 Kato Rd, Fremont, CA 94538 uso0104 2324B 208313
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REPORT NO: 13619076-E3V2 DATE: 5/17/2021
FCC ID: DKNRW33

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 3.40dB
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: 13619076-E3V2 DATE: 5/17/2021
FCC ID: DKNRW33

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 Mode Output Power | Output Power
Range (dBm) (mW)
(MHz)

2425-2475 ZIGBEE 5.48 3.53

6.3. DESCRIPTION OF AVAILABLE ANTENNAS
The antenna gain(s) and type, as provided by the manufacturer, are as follows:

The 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 Dish Agency Build 3.4.

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 13619076-E4 for result.

Data rate provided by manufacturer: 250kbps, O-QPSK modulation.
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REPORT NO: 13619076-E3V2
FCC ID: DKNRW33

DATE: 5/17/2021

6.6. DESCRIPTION OF TEST SETUP
SUPPORT TEST EQUIPMENT
Description Manufacturer Model Serial Number FCC ID/ DoC
AC/DC Adapter .
(EUT) NetBit NBC25A120210VU - Doc
Router D-Link EBR-2310 F311388010596 Doc
ACIDC Adapter D-Link AF0605-B - Doc
(Router)
TV Emulator Dish - D25-41 Doc
Technologies
Monitor SCEPTRE E248W-1920R JO7F248CCD8002 Doc
AC/DC Adapter BSY BSYF120250U W - Doc
(Monitor)
USB Flash Drive SanDisk SDCZ60-016G - Doc
I/O0 CABLES (CONDUCTED TEST)
Cable # of Identical Cable
No. Port Ports Connector Type | Cable Type Length (m) Remarks
1 Antenna 1 RF Un-shielded 0.2 To spectrum
analyzer
2 AC 1 Two Prong Un-shielded 1 EUT to AC Mains
I/O CABLES (RADIATED TEST AND AC POWER LINE CONDUCTED TEST )
Cable # of Identical Cable
No. Port Ports Connector Type | Cable Type Length (m) Remarks
1 AC 1 Two Prong Un-shielded 1 EUT to AC Mains
2 HDMI 1 HDMI Un-shielded 2 EUT to Monitor
3 AC 1 Two Prong Un-shielded 25 Monltor. o AC
Mains
4 RJ45 1 RJ45 Un-shielded More than 3 EUT to Router
. Router adapter to
5 DC 1 AC-Two Prong Un-shielded 2 AC Mains
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REPORT NO: 13619076-E3V2 DATE: 5/17/2021
FCC ID: DKNRW33

CONDUCTED TEST SETUP DIAGRAM

Spectrum Analyzer

=k

AC MAINS

TEST SETUP

Upon power up the EUT, the Zigbee radio will be exercised.
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REPORT NO: 13619076-E3V2 DATE: 5/17/2021
FCC ID: DKNRW33

RADIATED TEST SETUP DIAGRAM- ABOVE 1GHz, BELOW 30MHz, AND AC POWER LINE
CONDUCTED TEST SETUP DIAGRAM

Spectrum Analyzer

Monitor

Router

AC MAINS

TEST SETUP

The EUT is connected to support equipment and AC powered. Upon power up the EUT, the
Zighee radio will be exercised. Power cycle to switch the test mode.
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REPORT NO: 13619076-E3V2 DATE: 5/17/2021
FCC ID: DKNRW33

RADIATED TEST SETUP DIAGRAM- 30MHz to 1GHz

Spectrum Analyzer

——

Router

TV emulator

AC MAINS

TEST SETUP

The EUT is connected to support equipment and AC powered. Upon power up the EUT, the
Zighee radio will be exercised. Power cycle to switch the test mode.
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REPORT NO: 13619076-E3V2 DATE: 5/17/2021
FCC ID: DKNRW33

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: 13619076-E3V2
FCC ID: DKNRW33

DATE: 5/17/2021

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 ID Num Cal Due | Last Cal
Antenna, Broadband Hybrid, .
30MHz to 3GHz Sunol Sciences Corp. JB3 T477 9/24/2021 | 9/24/2020
Amplifier, 10KHz to 1GHz, 32dB | SONOMA INSTRUMENT 310 175953 1/21/2022 | 1/21/2021
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T863 8/31/2021 | 8/31/2020
Amplifier, 100MHz-18GHz AMPLICAL AMPO0.1G18-47-20 PRE0197319 5/4/2021 5/4/2020
EMI TEST RECEIVER Rohde & Schwarz ESW44 PREQ179376 | 2/21/2022 @ 2/21/2021
Antenna, Pai:;l‘}qezLOOP 30Hz - ELECTRO METRICS EM-6871 PREO179466 = 5/27/2021 | 5/27/2020
Antenna, Passive Loop 100KHz - g EcTRO METRICS EM-6872 PREOL179468 = 5/27/2021 = 5/27/2020
Antenna, Horn 18 to 26.5GHz ARA MWH-1826/B T447 9/24/2021 | 9/24/2020
Rf Amplifier, 15;516'5%2' 60dB AMPLICAL AMP18G26.560  PRE0181238  6/7/2021 | 6/7/2020
Spectrum Anzll)garz, PSA, 3Hz to Keysight 'Il're]ghnologies EA446A T123 112212022 | 1/22/2021
Power Sensor, P - series, Keysight Technologies .
50MHz to 18GHz, Wideband Inc N1921A T143 2/26/2021 = 2/26/2020
Power Meter, P-series single Keysight Technologies N1911A T1269 1/25/2022  1/25/2021
channel Inc
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 PRE0186446 & 1/20/2022 @ 1/20/2021
Fischer Custom FCC-LISN-50/250-
LISN Communications, Inc 25.2 T24 1/20/2022 | 1/20/2021
EMI TEST RECEIVER Rohde & Schwarz ESR T1436 2/19/2022 | 2/19/2021
Transient Limiter COM-POWER LIT-930A T1457 1/20/2022 | 1/20/2021
Test Software List
Description Manufacturer Model Version
Radiated Software UL UL EMC Rev 9.5, April 30, 2020, Oct 21, 2019
Antenna Port Software UL UL RF AP 2021.2.4
AC Line Conducted Software UL UL EMC Rev 9.5, July 07, 2020

*Test performed within calibration period.
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REPORT NO: 13619076-E3V2
FCC ID: DKNRW33

DATE: 5/17/2021

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/B
B X Cycle Correction Factor |Minimum VBW
(msec) (msec) (linear) (%) (dB) (kHz)
2.4GHz Band
ZIGBEE 0.00645 0.00645 1.000 100.00 0.00 0.010
4 Agilent 02:26:52 Feb 186, 2021 L [Freg/Channel]
APz@z1.2.4,6GA12485,Conducted A Center Freg
ef 20 dBm #itten 30 dB 2 45000600 GHz
Log
18 Lk 5] StartFreq
dB/ 2. 45088880 GHz
Stop Freq
2. 45088880 GHz
CF Step
500000800 MHz
#FHvg Auto Man
Center 2.450 BBA GHz Span B Hz
Res BH & MHz WBH 58 MHz  Sweep 100 ps (2001 pis) || gg@e@%g@fgsﬁg
Marker Trace Type * Auxic Amplitude )
1R t1a Tima B.45 pe -6.72 dBm
On 0t
DUTY CYCLE BLE
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REPORT NO: 13619076-E3V2

FCC ID: DKNRW33

DATE: 5/17/2021

9.2. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

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

RESULTS
Channel Frequency | 6 dB Bandwidth [ Minimum Limit
(MHZz) (MHZz) (MHz)
Low 2425 1.505 0.5
Middle 2450 1.625 0.5
High 2475 1.610 0.5
% Agilent 82:06:42 Feb 18, 2021 L Measure 3 Agilent 82:27:57 Feb 16, 2621 L Measure
AP2021.2.4,6A12485,Conducted A a Mirl 1.585 MHZ| APzB21.2.4,GA12485,Conducted A a Mkrl 1.625 MHz
Ref 30 dBm #Atten 48 dB 9.259 dB Meas Off Ref 3@ dBm #Atten 49 dB -0.194 dB Meas Off
#Peak #Peak
Log | Log
Lé Channel P 10 Channel P
e annel Power| ey annel Power|
Offst Dffst
11.9 " , 11.9
4B o & Occupied BH dB R Y Occupied B
Dl i] i
& o
m m
WPhiv ACP PR ACP|
24 28
ML s2 Multi Carrier| ML 52 Multi Carrier|
S3 FS Power| S3F Power|
AR AA
?;ézak Power Stat f;;%k Power Stat
S ceoF| | |sn £CDF|
Center 2.425 008 Gz Snan § Mz 1";’{2 Center 2.459 60 GHz Span 5 Mz 1”‘;{3
#Res BH 100 kHz +BH 308 kHz Sweep 1 ms (10601 prs) #Res BH 100 kHz #UBH 300 kHz Sweep 1 ms (1081 pts)
| |
LOW CHANNEL MID CHANNEL
3% Agilent 82:58:50 Feb 16, 2021 L Measure
AP2021.2.4,6A12485,Conducted A a Mkrl 1.618 MHZ]
Ref 38 dBm #Atten 46 dB 1.604 dB Meas Off
#Peak |
Log |
1 Channel P
B/ annel Power|
Dffst
11.9
S‘B B & Occupied B
B
m
Wi ACP
28
ML S2 Multi Carrier
S3F Power|
AR
fs;%k Power Stat
S £CDF|
Center 2475 007 GHz Span 5 Mz 1”‘0’{3
#Res BH 100 kHz +WBH 308 kHz Sweep 1 oms (1601 pts)
|
HIGH CHANNEL
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REPORT NO: 13619076-E3V2
FCC ID: DKNRW33

DATE: 5/17/2021

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

Measurements perform using a wideband RF 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 peak power sensor. Peak output power
was read directly from the power meter.

RESULTS
Tested By: 12485 GA
Date: 2/17/2021
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2425 5.48 30 -24.520
Middle 2450 5.30 30 -24.700
High 2475 5.11 30 -24.890
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REPORT NO: 13619076-E3V2

FCC ID: DKNRW33

DATE: 5/17/2021

9.4.

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

AVERAGE POWER

Measurements perform using a wideband RF 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 average power sensor. Gated average
output power was read directly from power meter.

RESULTS

Tested By: 12485 GA
Date: 2/17/2021
Channel Frequency AV power
(MHz) (dBm)
Low 2425 5.21
Middle 2450 5.01
High 2475 4.88
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REPORT NO: 13619076-E3V2
FCC ID: DKNRW33

DATE: 5/17/2021

9.5.

LIMITS

POWER SPECTRAL DENSITY

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 PSD Limit Margin
(MHz) | (dBm/3kHz)| (dBm/3kHz) (dB)
Low 2425 -9.35 8 -17.35
Middle 2450 -9.24 8 -17.24
High 2475 -9.81 8 -17.81
% Agilent 82:12:12 Feb 16, 2021 L Measure % Agilent 82:31:22 Feb 186, 2621 L Measure
AP2021.2.4,6A12485,Conducted A Mkrl 2.425 438 GHz AP2B21.2.4,GA12485,Conducted A Mkrl 2.449 562 GHz
Ref 28 dBm #Atten 38 dB -9.350 dBm Meas Off| Ref 28 dBm #Atten 30 dB -9.241 dBm Meas Off
#Peak #Peak
Lag | Log
10 [ Channel Power 19 Channel Power|
dB/ dB/
OFfst . 0ffst .
119 I 11.9 o
dB Occupied BH dB Occupied BH|
ul} ul}
: 2
m m
WPhivg ACP PR ACP
109 160
ML 52 Multi Carrier, ML 52 Multi Carrier|
93 FS Power, $3 F Power,
AA AA
g?@k Power Stat f;;gk Power Stat
Som COOF| | |5up CCDF|
Center 2.025 008 GHz Span 3 Tz 1"‘0’{2 Center 2.450 060 GHz Span 3 Mz 1”‘0’{‘3
#Res BH 3 kHz #VBH 9.1 kHz  Sweep 318.3 ms (16861 pt3) #Res BH 3 kHz #UBH 9.1 kHz  Sweep 318.3 ms (1001 pts)
| |
LOW CHANNEL MID CHANNEL
3 Agilent 83:01:34 Feb 16, 2021 L Measure
AP2021.2.4,6A12485,Conducted A Mkrl 2.474 530 GHz
Ref 28 dBm #Atten 39 dB -9.811 dBm Meas Off
#Peak
Loy |
1o [ Channel Power|
4B/
Offst
11.9 3
dB Occupied BH
ol
.
m
g = ACP
160
ML 52 Multi Carrier,
33 F Power|
AA
f;;)@k Power Stat
Son CCDF
Center 2.475 000 GHz Span 3 Mz 1”‘0’{‘3
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 318.3 ms (1681 pts)
|
HIGH CHANNEL
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REPORT NO: 13619076-E3V2 DATE: 5/17/2021
FCC ID: DKNRW33

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: 13619076-E3V2

FCC ID: DKNRW33

DATE: 5/17/2021

Agilent 62:23:18 Feb 16, 2021 L  [Freq/Channel Agilent 02:24:45 Feb 16, 2021 L Measure
AP2621.2.4,6A1 2485, Conducted A Wil 2.025 26 Gl ; AP2021.2.4,6A1 2485, Conducted A Wkrd 24768 GHZ]
Ref 20 dBn #Atten 30 dB 169 dbn |, enter r‘fﬁ Ref 38 dBm #Atten 48 dB -29.657 dBm Meas Dff
#Peak : =2 #Peak T
Log 3 Lag |
19 StartFreq 19 A
dB/ 2.37000009 GHz dB/ Channel Power|
Offst Offat
ééﬁ Stop Freq é%;g : Occupied BH
2 43006008 GHz <
ol 3 ] 22
i sl | [
g 6.60000606 MHz "hva ACP
Huto Man|
Center 2.466 00 GHz Span 6@ MHz Start 30 MHz Stop 26.660 GHz . .
#Res BN 100 kHz VB 398 Kz Sween 5.8 ms (1081 e f| o Freq OffS‘H’; #Res BM 100 kHz WEN 308 Kz Sweep 2482 5 (6102 proy || T c;;::g
Mark: Ti T # Axi Amplitud ) Mark T T KR Amplitud,
T Fre 2.425 26 oz 1169 din TS e 21425 oz 153 s
2 (&) Fi 2.488 9@ GH. -50.57 dB i 2 1y F 4,856 GH. -39.55 dB
3 1y F:g 2.381 6@ EHE -48.42 dB: on Slgnal Tragfkf 3 1 F:E 7.275 EH; -37.98 dE:: Powerc%tna;
= 4 1) Freq 24,7668 GHz -29.66 dBm
More|
10f 2

LOW CHANNEL BANDEDGE

OUT-OF-BAND LOW CHANNEL

Agilent 82:32:37 Feb 16, 2621 L Measure Agilent 82:44:86 Feb 16, 2021 L Measure

AP2821.2.4,6A12485,Conducted A Mkrl 2.456 25 GHz AP2821.2.4,GA12485,Conducted A Mkrd  24.989 GHz
Ref 28 dBm #Atten 30 dB 2.21 dBm Meas Off| Ref 3@ dBm #Atten 40 dB —-29.713 dBnm Meas Off|
#Peak ] #Peak
Log | Lag |
ég/ & Channel Power ég/ 5 Channel Pover]|
Offst Offst
118 11.9
dB Occupied BH dB o Occupied BH|
) u]] H e
-17.8 —17.8 [umiampepy =
dBm dBm

ACP ACP
#PAvg #PAvg
ML $2 : : Start 38 MHz Stop 26.008 GHz : :
531 MUItECarriar) | loges ew 106 kiz VN 300 itz Sweep 2452 5 (3192 pr || TN CATTIEN

et Markar  Trace Type T Aris Auplitude
e =l 8 m e E ——
F50k ower sla H o Freg 7.350 oHa 35008 dem ower sta
Sup CCDF 1 a4y Fr’g; 24.988 GHz -29.71 dBm CCDF|
Center 2,458 A8 GHz Spen 16 7z Jore frore
#Res BH 108 kHz #VBH 3060 kHz Sweep 1 ms (1001 prs)
| |

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

i Aglent 03:04:51 Feb 16, 2021 L  [Freq/Channel Agilent 03:67:38 Feb 16, 2021 L Measure
AP2021.2.4,6A12485, Conducted A Ml 275 26 Ghl ; AP2021.2.4,6A1 2485, Canducted A Wkrd 24524 GHZ]
Ref 20 dBn #Atten 30 dB 1.42 dBm 24§3"5t;@%@ rqu Ref 38 dBm #Atten 48 dB -28.376 dBm Meas Dff
#Peak : 2 #Peak I
Log 1 Lag |
&
19 “ StartFreq 18 th
dB/ 246550000 GHz dB/ Channel Power|
Offst Dffat
%’é-g Stop Freq éég o || OccupiedBH
ol 2.49850000 GHz o 2
L o PP N -, N
i sl | [
3.60000600 MHz ACP
#PAvg Buto Man *PAvg
Center 2.483 50 GHz Span 30 MHz Start 30 MHz Stop 26.000 GHz " "
#Res BN 100 kHz WEH 300 Kiz  Sweep 2567 ms (1081 prs) || , FreA OFFSeY | fp o 8y 160 iz WEN 308 Kz Sweep 2482 5 (6102 proy || TN CF?;:‘:ZE
Mark: Ti T # Axi Amplitud ) Mark T T KR Amplitud,
T Fre 2.475 28 oz 1a2 din TS e 21475 oz B8 dEn
2 (&) Fi 2.494 33 GH. -49.25 dB i 2 1y F 4,958 GH. -39.72 dB
3 [$5) F:zg 2.483 5@ EH; -E2.18 dB: on smnal Tragfkf 3 [sH) F:E 7.425 EH; -37.28 dE:: Powerc%tna;
= 4 1) Freq 24,824 GHz -28.38 dBm
More|
10f 2

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 13619076-E3V2

FCC ID: DKNRW33

DATE: 5/17/2021

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 1 MHz resolution bandwidth with 1/T
video bandwidth with peak detector 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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2D antenna use - 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.

KDB 558074 D01 15.247 Meas Guidance v05r02

Use of a duty cycle correction factor (DCCF) is permitted for calculating average radiated field
strength emission levels for an FHSS device in 15.247. This DCCF can be applied when the
field strength limit (e.g., within a Government Restricted band) and the conditions specified in
Section 15.35(c) can be satisfied. The average radiated field strength is calculated by
subtracting the DCCF from the maximum radiated field strength level as determined through
measurement. The maximum radiated field strength level represents the worst-case (maximum
amplitude) RMS measurement of the emission(s) during continuous transmission (i.e., not
including any time intervals during which the transmitter is off or is transmitting at a reduced
power level). It is also acceptable to apply the DCCF to a measurement performed with a
peak detector instead of the specified RMS power averaging detector. Note that Section
15.35(c) specifies that the DCCF shall represent the worst-case (greatest duty cycle) over any
100 msec transmission period.
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REPORT NO: 13619076-E3V2

FCC ID: DKNRW33

DATE: 5/17/2021

10.2. TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| 25Ul Fremont = Chamber K 2821 Feb 23 17:51:49
(]
Restricted Bondedge
= Project Number: 13619876
1150 Client:Dish Technologies
Config:EUT + Support Equipment
. Mode:Zighee_2425MHz
185} Tested by:18629 RL
i
Iy
95k I“. \
.
o
85 i
- i \
3 I 1
3 / i
3 i S COP PSSP { lll
c% il,’ \
3 1 il ‘-\
B5-- I i\
i i \
- £ e 2 I / \
5. fverage Limi IBL I ) g 7 ; i | ‘
4
A5 e T T 5 H /
u el
R e T T Lottt CETEE
2.3 12MHz/ 2 43
Frequency (GHz2
Ronge (Gliz] RELLAER Ref/Alln  Del/fvg Mode Sucep Fle  dsupsifode  FPosition Fange (Gliz) ) Ref/Aittn  Det/fivg Mode Sueep Pls  fsups/fode  Position
1:2.31-2.43 Mi-3dB)/H 18912 FERK/Par fvg(RHS)  BesecCiuto) 0838 HAdH 354 dege 236 ca H 2 4 M(-1dB) /30 Li; IER /Flar Frvg (R ac (At Baal 3ETAl 4 deg:
Low CH BE for 7ighes 2425MHz - H.TST jnd163 23 Feb 2821 Rev 9.5 39 Ap- 2624
Marker Frequency Meter Det AF T863 Amp/Cbl/Fitr/Pad Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m) (dB)
1 *2.38999 33.29 Pk 324 -11.6 54.09 - - 74 -19.91 354 236 H
2 *2.37814 35.85 Pk 324 -11.6 56.65 - - 74 -17.35 354 236 H
3 *2.38999 21.9 RMS 324 -11.6 42.7 54 -11.3 - - 354 236 H
4 *2.37386 23.63 RMS 324 -11.6 44.43 54 -9.57 354 236 H

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

Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

I""_UL Fremont — Chamber K 2821 Feb 23 18:13:48
: Restricted Bondedge
Project Number: 13619876
1150 Client:Dish Technologies
Config:EUT + Support Equipment
_ Mode:7igbee_2425MHz
L e ' Tested by: 18629 RL
g5
B85
£
3 75
[«a]
3
65
(Bl z /
55, R Y it i cr A alahi e -
45 4 3
35
2. 31 12MH=z/ 2.43
Frequency (GHz)
Ronge (GHz) FEU/UBY Ref/iitn  Delsing Mode Sueep Pls  15ups/Mode Fosition Range (BHz) FBU/BY Ref/fittn  Det/fvy Mode Sweep Pts  #Sups/Mode Pesition
Low CH BE for 7ighes 2425MHz - U.TST jmd1563 23 Feb 2821 Rev 9.5 38 fpr 2826
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m) (dB)
1 *2.38999 33.91 Pk 32.4 -11.6 54.71 - - 74 -19.29 170 252 i
2 *2.35778 35.55 Pk 32.4 -11.6 56.35 - - 74 -17.65 170 252 \
3 *2.38999 22.57 RMS 32.4 -11.6 43.37 54 -10.63 - - 170 252 i
4 *2.37344 23.43 RMS 32.4 -11.6 44.23 54 -9.77 - - 170 252 \
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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DATE: 5/17/2021
FCC ID: DKNRW33

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

IﬁrUL Fremont - Chamber K 26821 Feb 23 18:36:5
]

Restricted Bondedge
P R ‘ Project Number: 136198765

o

Client:Dish Technologies
Config:EUT + Support Equipment
Mode : Zigbee_2475MHz

L e Tested by: 18629 RL

o5
r
Bk SO O O OO 00T FOOT OO ss oD OO OO PE ST O SO SO OO PSSO SRS

- ,Jf\,‘\’
£ o
3 75 e
@ i
K /.
1)

Ll rF‘.I‘ RO | TR ik Al i st il
4
A
35
Z.46 18, 3MH=z/ 2.563
Frequency (GHz)
Ronge (GHz) FEU/UBK Ref/iitn  Delfing Mode Sueep Pls  15ups/Mode P Range (BHz) FBU/BY Ref/fittn  Det/fvy Mode Sweep Pts  #Sups/Mode Pesition
1:2.46-2.563 TMi-3dB)/H 18912 PERK/Par fvg(RHS) BesecCiuto) 6888 HWAH 2. 46-2. 56 Mi-3d) /34 [ JER/Phar- Fhvg CRM e (At Baal BETAl 121 deg:
High CH BE - H.TST [27d6 9 Oct 2819 Rev 9.5 3@ fipr 287d
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m) (dB)
1 *2.4835 32.88 Pk 325 -11.2 54.18 - 74 -19.82 323 132 H
2 2.52236 35.96 Pk 328 -11.2 57.56 - - 74 -16.44 323 132 H
3 *2.4835 21.43 RMS 325 -11.2 42.73 54 -11.27 - - 323 132 H
4 2.52203 24.8 RMS 328 -11.2 46.4 54 -7.6 - - 323 132 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

I,N__l_\L Fremont — Chamber K 2821 Feb 23 18:54:30
: Restricted Bondedge
Project Number: 13619876
1150 Client:Dish Technologies
Config:EUT + Support Equipment
- Mode:7igbee_2475MHz
L e t ' Tested by: 18629 RL
g5
B85
£
3 7
[«a]
3
65
! ‘
{ weroge Limi Bl /m Q
55| o doukal: it : i £l "
) 4
45 3 fal
&
35
2. 46 18, 3MH=z/ 2.563
Frequency (GHz)
Ronge (GHz) FEU/UBY Ref/iitn  Delsing Mode Sueep Pls  15ups/Mode  Position - Range (BHz) FBU/BY Ref/fittn  Det/fvy Mode Sweep Pts  #Sups/Mode Pesition
High CH BE - U TST 12745 9 Oct 2819 Rev 9.5 38 fpr 2826
Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m) (dB)
1 * 2.4835 32.25 Pk 32.5 -11.2 53.55 - 74 -20.45 142 155 \
2 2.51723 36.58 Pk 32.8 -11.2 58.18 - - 74 -15.82 142 155 \
3 * 2.4835 21.25 RMS 32.5 -11.2 42.55 54 -11.45 - - 142 155 \
4 2.52209 24.03 RMS 32.8 -11.2 45.63 54 -8.37 - - 142 155 \
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
Page 28 of 44
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL VERIFICATION SERVICES



REPORT NO: 13619076-E3V2
FCC ID: DKNRW33

DATE: 5/17/2021

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

! I5UL Fremont — Chomker K 2821 Feb 19 18:30: 36
Redicted Emissions 3-Meters
185 Project Number:13619876
""""""" Client:Dish Techrologies
Config:EUT + Support Equipment
Mode:Zigbee_2425MHz
95 Tested by: 18629 RL
o SOOI S5OSO SO OROOPON RSO SOO OSSO S
FPeak imi Bul
e
e
=
2 oY OSSOSO SSOOUSSSS SN SOSSUUUY (SNSRI SUSSSUSSRS R N
[15)
o R
< fvg Limit CdBuU/m)
T OSSOSOt SUSOOOO SOV SOOOOO OO SO OOOO SO
1
45|
| |..[ I.Jl b
35 e
25| :
1 T8 18
Freguency (GHz)
e b B4 R P R BTV RRWes TRaw B ST DD
FCC Porti5C 2 dGHz RSE.TST 38315 15 Jun 2818 Rev 9.5 30 fpr 2628
! I5UL Fremont — Chomker K 2821 Feb 19 18:30: 36
Redicted Emissions 3-Meters
185 Project Number:13619876
""""""" Client:Dish Techrologies
Config:EUT + Support Equipment
Mode:Zigbee_2425MHz
95 Tested by: 18629 RL
IS |eeeerennmeeeeeemmmmesa et h e eerene e
FPeak imit B ul
£ OO OSSOSO UOOOUSOOOU S SESS0UOO SO0 OO OO OO UOOOSNSUROO OO (SUOUOSSSUROOS SOUSOUUOTUNS: SUOUOUUUUTS SUOUUSUNURE OOUNOOS OSSOSO
e
=
2 oY OO SS O SSSOSSOOU SSNSUSUOUUOUS SUSSSUSSRS R N
[15)
z Avg Limit CdBul/m)
55 S ;
5 5
=
45| i
Lo o e 8 FRANIY BN WIS P St 4 O 7 T T
25| :
1 T8 18
Freguency (GHz)
Ronga (GHz) FBU/UBE Rafiiitn  Det/fvg Mods Swenp Pis  W5epsMode  FPosition Fonge (GHz) FBU/VBY Raf/fittn  Det/fg Mode Swsap Ptz #Sups/Mode  Position
FCC Porti5C 2 dGHz RSE.TST 38315 15 Jun 2818 Rev 9.5 30 fpr 2628

VERTICAL
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FCC ID: DKNRW33

Radiated Emissions

Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/im) (dB)

1 *1.48359 61.6 PK2 27.9 -36.5 53 - - 74 -21 65 375 H

*1.48351 53.06 MAvV1 27.9 -36.5 44.46 54 -9.54 - - 65 375 H
2 2.96697 57.83 PK2 32.8 -33.3 57.33 - - - - 324 98 \
3 5.19226 58.36 PK2 34.6 -40.3 52.66 - - - - 268 99 H
4 10.00008 51.47 PK2 37.1 -36.7 51.87 - - - - 265 212 H
5 5.19227 58.14 PK2 34.6 -40.3 52.44 - - - - 348 101 \
6 9.99999 56.42 PK2 37.1 -36.7 56.82 - - - - 288 99 \

* - 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

H5UL Fremont — Chomker K 2021 Feb 19 15:28:23
Redicted Emissions 3-Meters
185 Project Number: 13619876
""""""" Client:Dish Techrologies
Config:EUT + Support Equipment
Mode:Zighee_245BMHz
95 Tested by: 18629 RL
o OSSOSO 5SSOSOV OSSOSO OSSOSO U
Peak JBu
e
e
~
T L R
[15)
o N R
< fvg Limit CdBuU/m)
T OSSOSOt SUSOOOOSSOUOOOS OOOOS OO SO OOOS SO
| 4
45| 9 3 g
MMJ l M E
o | |
Lil s |
EX i P DTN T e Guai '
e halianl
25|
1 i 18
Freguency (GHz)
e o S N A = P R BTV RRWes Wnt B OSSO
b.TST 38915 15 Jun 2618 Rev 9.5 30 fpr 2628
H5UL Fremont — Chomker K 2021 Feb 19 15:28:23
Redicted Emissions 3-Meters
185 Project Number: 13619876
""""""" Client:Dish Techrologies
Config:EUT + Support Equipment
Mode:Zighee_245BMHz
95 Tested by: 18629 RL
IS |eevrrennmeeeeeemmmmesa e eenes e eeeeee e
FPeak imi Bul
T e
e
~
T L R
[15)
z Avg Limit CdBul/m)
55 AR O SN S S £
z
i 5
45| =
Lo o RSN I ok S e I T o B T L
25| :
1 i 18
Freguency (GHz)
Ronga (GHz) FBU/UBE Rafiiitn  Det/fvg Mods Swenp Pis  W5epsMode  FPosition Fonge (GHz) FBU/VBY Raf/fittn  Det/fg Mode Swsap Ptz #Sups/Mode  Position
b.TST 38915 15 Jun 2618 Rev 9.5 30 fpr 2628

VERTICAL
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REPORT NO: 13619076-E3V2 DATE: 5/17/2021
FCC ID: DKNRW33

Radiated Emissions

Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)

1 *1.33519 60.87 PK2 29.2 -36.6 53.47 - - 74 -20.53 12 241 H

*1.3351 55.12 MAv1 29.2 -36.6 47.72 54 -6.28 - - 12 241 H
2 2.96702 58.28 PK2 32.8 -33.3 57.78 - - 80 300 \
3 5.19233 58.1 PK2 34.6 -40.3 52.4 - - - - 280 103 H
4 10.00003 52.46 PK2 37.1 -36.7 52.86 - - - - 276 403 H
5 4.45058 57.9 PK2 34 -41.7 50.2 98 261 \
6 9.99994 56.5 PK2 37.1 -36.7 56.9 288 99 \

* - 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: 13619076-E3V2
FCC ID: DKNRW33

DATE: 5/17/2021

HIGH CHANNEL RESULTS

H5UL Fremont — Chomker K 2821 Feb 19 28:27:55
Rodicted Emissions 3-Meters
= Project Number: 13619876
L Client:Dish Techrologies
Config:EUT + Support Equipment
Mode:Zigbee_2475MHz
95 Tested by: 18629 RL
Y| PSS OOUU SO OUUUUURA SSVOUUORI OSSO USSR
Peak 4Bl
T b
E
£
u::‘; | OSSOSO SVOUUORI USRS SOOI
=
- fvg Limit CdBul/m)
Yo T OSSO OO SOOI SUOTOTY SUUU OO R
& 3
45 { [ &
MMJ s
S T S ’ |
MM '
25 ]
1 B 8
Freguency (GHz)
e b B4 R R k- A L T e S Ll
p.TST 38915 15 Jun 2618 Rev 9.5 38 fpr 2826
H5UL Fremont — Chomker K 2821 Feb 19 28:27:55
Rodicted Emissions 3-Meters
= Project Number: 13619876
L Client:Dish Techrologies
Config:EUT + Support Equipment
Mode:Zigbee_2475MHz
95 Tested by: 18629 RL
Y| PO UUU T UUUU U SVOUUOTI SUSTSOT SUSURS
Peak Limi Bul
B e
E
£
u::‘; | OSSOSO SVOUUORI USRS SUSOUR
S Avg Limit CdBUU/m)
=5 S £
5 &
=
| 5
45 a
35
25
1 B 8
Freguency (GHz)
Ronga (GHz) RBU/BK Rafiiitn  Det/fvg Mods Swenp Pis  W5epsMode  FPosition Fonge (GHz) FBU/VBY Raf/fittn  Det/fg Mode Swsap Ptz #Sups/Mode  Position
p.TST 38915 15 Jun 2618 Rev 9.5 38 fpr 2826
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REPORT NO: 13619076-E3V2 DATE: 5/17/2021
FCC ID: DKNRW33

Radiated Emissions

Marker Frequency Meter Det AF T863 Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)

1 *1.33511 60.34 PK2 29.2 -36.6 52.94 - - 74 -21.06 19 143 H

*1.33511 54.68 MAv1 29.2 -36.6 47.28 54 -6.72 - - 19 143 H
2 2.96698 58.22 PK2 32.8 -33.3 57.72 - - - - 321 99 \
3 5.19222 57.13 PK2 34.6 -40.3 51.43 - - - - 289 104 H
4 9.99975 52.68 PK2 37.1 -36.7 53.08 - - - - 276 405 H
5 4.45046 58.49 PK2 34 -41.7 50.79 - - - - 8 140 \
6 10.00005 56.12 PK2 37.1 -36.7 56.52 - - - - 287 115 \

* - 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: 13619076-E3V2 DATE: 5/17/2021
FCC ID: DKNRW33

10.3. WORST CASE BELOW 30MHz

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

! jﬁ,lL Fremant — Chomber K 2821 Mar 18 22:49:29
3 T
RF Emiz=zions
Project Number: 13619876
e Client:Dish Technslogies
: : Config EUT + Support Equipment
; i Mode:? i gbee_llorst Case
98 i ; |Tas¢.ea by: 18629 RL
78 Peok Limit (dBulU/ml
—i
58 ==
= 38| e
[15)
L
16
| iz 3
Frequency (MHz)
Range (i [ Ref /Rl Det/fivg ode Seanp Pla  Bsapo/Modn  Posibion Rarge (1) RES/VE Ref/Ailn  Dob/Avg Hoda =3 Pl #oupolicds  Poailion
1 915 168 (-3 /3 917 PERK/Pur Ay macc(Puto) 16k MRXH &-3ldegs 1
1549 ¢ / FERK/Par for fnzectfauta) 2%k HROH i-Fidegs 7:1-1.7685 Bk-3B)/30k 91718 PERKMur fug(RHS)  dsec ek M B-Jofkiege
491 /8 FER/Par AglBS)  Gnsactiuta) 16k R #-%ldeg 8:1.785-3 kG- 308/ 30k 92/6 FEK/Fur fvgCRHS)  fiaec ok M 8-Jokiens
FCC 15.289 Below 3BMHz.TST jnd163 6 Dot 2628 Rev 9.5 38 Apr 2820
Marker Frequency Meter Det Loop Amp/Cbl Dist Corrected Peak Limit Margin Avg Limit Margin QP Limit Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading (dBuV/m) (dB) (dBuV/m) (dB) (dBuV/m) (dB) (Degs)
(dBuV) (E ACF) 300m (dBuV/m)
1 .05633 38.33 Pk 56.5 -32.3 -80 -17.47 52.57 -70.04 32.57 -50.04 - - 0-360
2 .23109 3175 Pk 56.3 -32.2 -80 -24.15 40.34 -64.49 20.34 -44.49 - - 0-360
4 .05651 33.65 Pk 56.5 -32.3 -80 -22.15 52.54 -74.69 32.54 -54.69 - - 0-360
5 .23315 26.61 Pk 56.3 -32.2 -80 -29.29 40.26 -69.55 20.26 -49.55 - - 0-360
Marker Frequency Meter Det Loop Amp/Cbl Dist Corr Corrected Peak Margin Avg Margin QP Limit Margin Azimuth
(MHz) Reading Antenna (dB) 30m (dB) Reading Limit (dB) Limit (dB) (dBuV/m) (dB) (Degs)
(dBuv) (E ACF) 40Log (dBuVv/m) (dBuVv/m) (dBuVv/m)
3 .81184 30.14 Pk 56.3 -32.2 -40 14.24 - - - - 29.43 -15.19 0-360
6 .81138 30.98 Pk 56.3 -32.2 -40 15.08 - - - - 29.43 -14.35 0-360
7 1.07405 24.78 Pk 46.5 -32.1 -40 -.82 - - - - 27 -27.82 0-360
8 1.82552 19.19 Pk 42.5 -32.1 -40 -10.41 - - - - 29.5 -39.91 0-360
9 1.07352 22.04 Pk 46.5 -32.1 -40 -3.56 - - - - 27.01 -30.57 0-360
10 1.72806 18.26 Pk 43 -32.1 -40 -10.84 - - - - 29.5 -40.34 0-360
Pk - Peak detector
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REPORT NO: 13619076-E3V2 DATE: 5/17/2021

FCC ID: DKNRW33

10.4. WORST CASE BELOW 1 GHz

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

QEJL Fremont - Chomber K 2821 Mar 11 18:26. 88
) Rodicted Emissions - 3 Meters
as Project Number:136190876
Client:Dish Techrologies
Canfig:EUT + Support Equipment
; Made:Zigbes_llorst Cose
75 ; Tested by: 18629 RL
65l
73] USROS SRR SRS S e e
=
5 45 OPk it tdB ot -
[i5)
& 4
35 B
25“%;% //\M
- % BT udh
= i
36 =] 1668
Freguency (MHz)
P W1 FEU/BL Raf/itn  Da/fivg Mods Soxsp o Fopufods Fosition R T RV Raf/Attn  Dat/fvg Hode Seonp Fie FoupalMode Fouilion
1:36-200 12k -BB/M T8 PEKLogPer-Video  [Thas/Mz 000 HAOH B-Fldage 1 3:206-100 1206 C-68)/IN /1B PEMKAogPw-Video  DBBuarMH:  BBOE MUK D-ToBdegs
FCC Porti5C 38-1808MHz . TST 38315 15 Jul 2814 Rev 9.5 38 Apr 2624
qlg'lL Fremont — Chomkber K 2821 Mar 11 18:26: 08
i ] Rodicted Emissions - 3 Meters
a5 Praoject Number:13619876
Client:Dish Techrologies
Canfig:EUT + Support Equipment
; Made:Zigbes_llorst Cose
75 ; Tested by: 18629 RL
65l
73] USROS SRR SRS S e e
=
5 45 OPk it tdB ot -
=
= 3
25
15
5
30 184 1eag
Frequency (MHz)
Ronge Wiz} [ Raf/iltn  Da/iivg Mods Seasp s Fopoiode Fosition Terge (1) REL/U Raf/Aitin Doty Hoda Swosp Pta  Fupslhode Poailion
FCC Port15C 38-1088MHz. TST 38915 15 Jul 2014 Rew 9.5 38 fpr 2024
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REPORT NO: 13619076-E3V2 DATE: 5/17/2021
FCC ID: DKNRW33

Below 1GHz Data

Marker Frequency Meter Det AF T477 (dB/m) Amp/Cbl (dB) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuVv) (dBuV/m)

1 *114.4819 43.84 Pk 19.2 -30.8 32.24 - - 325 201 H
*114.4819 40.14 Qp 19.2 -30.8 28.54 43.52 -14.98 325 201 H

2 66.3394 51.6 Pk 14.1 -31.2 34.5 - - 100 99 \
66.2194 46.81 Qp 14.1 -31.2 29.71 40 -10.29 100 99 \

3 105.5332 50.32 Pk 17.7 -30.9 37.12 - - 325 96 \
105.5332 46.02 Qp 17.7 -30.9 32.82 43.52 -10.7 325 96 \

4 222.5274 50.59 Pk 17.4 -30.2 37.79 - - 350 146 H
222.5274 49.36 Qp 17.4 -30.2 36.56 46.02 -9.46 350 146 H

5 815.9446 35.66 Pk 28 -28 35.66 - - 311 193 H
815.9446 33.04 Qp 28 -28 33.04 46.02 -12.98 311 193 H

6 222.5269 45.78 Pk 17.4 -30.2 32.98 - - 149 95 \
222.5269 44.04 Qp 17.4 -30.2 31.24 46.02 -14.78 149 95 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 13619076-E3V2
FCC ID: DKNRW33

DATE: 5/17/2021

10.5.

WORST CASE 18-26 GHz

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

WQFUL Fremont — Chamber K

2021 Feb 22

23:15:51

RF Emissions
Order Number:136138876

95 Client:Dish Technologies
Configuration:EUT + Support Equipment

- Mode: Zighee_lWors Cose

g Tested by / SN:18629 RL

75 Peok Limit (dBul/md

&5

55 Avg Limit CdBul/m)

45

(dBull/m) Horizontal

Frequency (GHz)

25
15
8 26.5
Frequency (GHz)
Range (GHz) REWAUBL Ref/ftin  Det/fvg Hode Suesp Pie  #5ups/Mode  Lobel Ronge (GHz) RELLUB Ref/Attn  Det/fug Hode Sueep Pts  #Swps/Mode  Label
1116-26.5 N3/ 832 PERK/LogFur—Uideo  3nseccAutc) 98BI MAXH Hor | zantal
18-266Hz Test.TST jnd163 6 Dot 2628 Rev 9.5 21 Det 2819
1QEUL Fremont — Chomber K 2021 Feb 22 23:15:51
RF Emissions
95 Orcler Number: 13619876
Client:Dish Technolaogles
Conf iguration: EUT + Support Equipment
- Made: Zigbee_llors Cose
8 Tested by / 3N:18629 RL
75 Peok Limit (dBull/md
T
2 a5
>
&
> 55 Avg Limit (dBull/ml
e
~
3
5
% 4
35 4 5, » g
) o
o5
15
18 26.5

Fange (GHz) REWABY Ref/ftin  Det/fvg Mode

Suazp Pie

13ups/Mace  Lobel Fonge (BHz) REW/VEW Ref/fittn  Det/fvg Made Sueep

Ptz Fwpa/Mode  Lokel

18-266Hz Test.TST jm4163 6 Oct 2A2A

Rev 9.5 21 Oct 2A19

VERTICAL
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REPORT NO: 13619076-E3V2 DATE: 5/17/2021
FCC ID: DKNRW33

18 - 26GHz DATA

Marker Frequency Meter Det T447 AF Amp/Cbl (dB) Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) Reading (dBuVv/m) (dB) (dBuV/m) (dB)
(dBuV) (dBuVv/m)
1 18.32772 69.27 P 32.3 -59.7 -9.5 32.37 54 -21.63 74 -41.63
2 21.98366 67.54 P 33.4 -57.8 -9.5 33.64 54 -20.36 74 -40.36
3 25.49133 65.75 P 34.5 -55 -9.5 35.75 54 -18.25 74 -38.25
4 18.37494 69.62 P 32.3 -59.4 -9.5 33.02 54 -20.98 74 -40.98
5 21.45383 66.56 P 33.2 -57.3 -9.5 32.96 54 -21.04 74 -41.04
6 26.0155 64.73 Pk 34.5 -55.1 -9.5 34.63 54 -19.37 74 -39.37

Pk - Peak detector
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REPORT NO: 13619076-E3V2 DATE: 5/17/2021
FCC ID: DKNRW33

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

. Conducted Limit (dBuV)
Frequency of Emission (MHz) SUE o e
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: 13619076-E3V2 DATE: 5/17/2021
FCC ID: DKNRW33

LINE 1 RESULTS

1 'H_IL Fremont, CA CE Room 2821 Mar 11 2@:43:46
E
Conducted RFI Uoltoge
Project No:13619876
186 Client Name:Dish Technologles
EUT Config:EUT +Support Equipment
i Mode:Zigbes Uorst Cose
92 Test By 18629 RL
78
5
[}
£
-
=
3
[i5)
o
-6
5 [ a8 38
Frequency (MHz)
Fonge (HHz) FEU Fef/Attn  Det/fvg Mode Sueep Fts  ¥Seps/Hode  Laobel _Rn'ge (Hiz) REW Ref/fitn  Det/Avg Hode Sueap Ptz 45eps/Mode  Lobel
1:.15-38 (- B2/ 18 p/Ca 1860 /7. 2542 3.3k /URIT Line-L1
FCCIS CE Closs B 158kHz-3BMHz Stapping.TST 38915 24 Fsb 2816 Rev 9.5 87 Jul 262d
Range 1: Line-L1.15 - 30MHz
Marker Frequency Meter Det PRE0186446 LC Cables Limiter (dB) Corrected CFR 47 Part QP Margin CFR 47 Part Av(CISPR)Margin
(MHz) Reading L1 C1&C3dB Reading 15 Class B (dB) 15 Class B dB
(dBuV) dBuVv QP Avg
1 .15225 37.28 Qp 1 0 10.1 47.48 65.88 -18.4 - -
2 17475 22.29 Ca 0 0 10.1 32.39 - - 54.73 -22.34
3 447 39.07 Qp 0 0 10.1 49.17 56.93 -7.76 - -
4 44475 35.19 Ca 0 0 10.1 45.29 - - 46.97 -1.68
5 .4695 34.96 Qp 0 0 10.1 45.06 56.52 -11.46 - -
6 .4695 29.44 Ca 0 0 10.1 39.54 - - 46.52 -6.98
7 .75525 28.72 Qp 0 1 10.1 38.92 56 -17.08 - -
8 7575 25.08 Ca 0 1 10.1 35.28 - - 46 -10.72
9 1.35375 30.19 Qp 0 1 10.1 40.39 56 -15.61 - -
10 1.3515 21.42 Ca 0 1 10.1 31.62 - - 46 -14.38
11 3.156 28.37 Qp 0 1 10.2 38.67 56 -17.33 - -
12 3.18525 17.91 Ca 0 1 10.2 28.21 - - 46 -17.79
Qp - Quasi-Peak detector
Ca - CISPR average detection
Page 41 of 44
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL VERIFICATION SERVICES



REPORT NO: 13619076-E3V2 DATE: 5/17/2021
FCC ID: DKNRW33

LINE 2 RESULTS

1 'H_IL Fremont, CA CE Room 2821 Mar 11 28:43:46
E
Conducted RFI Uoltoge
Project No:13619876
186 Client Name:Dish Technologles
EUT Config:EUT +Support Equipment
i Mode:Zigbes Uorst Cose
92 Test By, 18629 RL
78
o
-
V]
£
3
-
= (=
s 7 ;
Sl I h P i
FDB t 1) W g L;._m.a‘v.,,.n_.\\ S
g \
29 e am—
22 "
v
8
-6
5 [ a8 38
Frequency (MHz)
Fonge (§Hz) FEU Fef/Attn  Det/fvg Mode Sueep Ptz ¥Seps/Hode  Label _Rn'ge (Hiz) REW Ref/fitn  Det/Avg Hode Sueep Fts  45eps/Mode  Lobel
FCCIS CE Closs B 158kHz-3BMHz Stapping.TST 38915 24 Fsb 2816 Rev 9.5 87 Jul 262d
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det PRE0186446 LC Cables Limiter (dB) Corrected CFR 47 Part QP Margin CFR 47 Part Av(CISPR)Margin
(MHz) Reading L2 C2&C3dB Reading 15Class B (dB) 15Class B dB:
(dBuV) dBuVv QP Avg
13 .16125 36.73 Qp 0 0 10.1 46.83 65.4 -18.57 - -
14 .16125 23.63 Ca 0 0 10.1 33.73 - - 55.4 -21.67
15 44475 38.76 Qp 0 0 10.1 48.86 56.97 -8.11 - -
16 44475 34.73 Ca 0 0 10.1 44.83 - - 46.97 -2.14
17 .47175 34.87 Qp 0 0 10.1 44.97 56.48 -11.51 - -
18 47175 29.02 Ca 0 0 10.1 39.12 - - 46.48 -7.36
19 1.3155 29.35 Qp 0 1 10.1 39.55 56 -16.45 - -
20 1.275 21.41 Ca 0 1 10.1 31.61 - - 46 -14.39
21 2.2515 29.48 Qp 0 1 10.1 39.68 56 -16.32 - -
22 2.18175 20.79 Ca 0 1 10.1 30.99 - - 46 -15.01
23 3.5565 30.31 Qp 0 1 10.2 40.61 56 -15.39 - -
24 3.53063 20.29 Ca 0 1 10.2 30.59 - - 46 -15.41
Qp - Quasi-Peak detector
Ca - CISPR average detection
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