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REPORT NO: 14160419-E1V1 DATE: 3/21/2022
FCC ID: DKNPF99

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 CLIENT
MODEL.: D35

BRAND: DISH

SERIAL NUMBER: CONDUCTED: MJ4P6LB7

RADIATED: MJ486L88
SAMPLE RECEIPT DATE: MARCH 03, 2022

DATE TESTED: MARCH 04, 2022 TO MARCH 14, 2022

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: 14160419-E1V1

FCC ID: DKNPF99

DATE: 3/21/2022

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.

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.
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REPORT NO: 14160419-E1V1
FCC ID: DKNPF99

DATE: 3/21/2022

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.
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REPORT NO: 14160419-E1V1 DATE: 3/21/2022
FCC ID: DKNPF99

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: 14160419-E1V1 DATE: 3/21/2022
FCC ID: DKNPF99

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a TV Set Top Box Client with RFACE Zigbee, BLE (1Mbps), and BT 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)

2402 - 2480 BLE 8.85 7.67

6.3. DESCRIPTION OF AVAILABLE ANTENNAS

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

The radio utilizes a PCB Inverted F antenna, with a maximum gain of 4.2 dBi.

6.4. SOFTWARE AND FIRMWARE
The EUT firmware installed during testing was BCM 002.001.014.0647.0000

The test utility software used during testing was cybluetool 0.1.55.1.

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 simultaneous transmission, radiated emission test was
performed, please refer to 14160419-E3 for result.

EUT supports only 1Mbps data rate. Only this mode was investigated.
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REPORT NO: 14160419-E1V1

FCC ID: DKNPF99

DATE: 3/21/2022

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:tggt”d”md 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
. EUT to USB
2 UART 1 UART Un-shielded 0.1 adapter
. USB adapter to
3 UART 1 usB Un-shielded 3 laptop
4 DC 1 AC Un-shielded
5 AC 1 AC Un-shielded 1
6 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 1.5 EUT to AC/DC
adapter Mains
2 HDMI 1 HDMI shielded 1 EUT to Emulator
3 RJ45 1 RJ45 Un-shielded | Morethan3 | EUT [0 Ethernet
Router
75 ohm load
4 Coaxial RF 1 Coaxial RF shielded 0.2 terminated BNC
port on coaxial
cable
. Ethernet router to
5 DC 1 Barrel Un-shielded 1 AC/DC Adapter
6 UART 1 UART Un-shielded 0.1 EUT to USB
adapter
7 UART 1 USB Un-shielded 2 USB adapter to
laptop
8 DC 1 DC Un-shielded 1 AC Adapter
Laptop
9 AC 1 Two Prong Un-shielded 2 AC adapt_er to AC
Mains
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REPORT NO: 14160419-E1V1 DATE: 3/21/2022
FCC ID: DKNPF99

CONDUCTED TEST SETUP DIAGRAM

Spectrum Analyzer

Support Laptop
: |
3 4
i
2
1
5
AC Mains
TEST SETUP

The EUT is connected to a test laptop by USB to UART cable adapter during the tests. Test
software exercised the radio card.
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REPORT NO: 14160419-E1V1 DATE: 3/21/2022
FCC ID: DKNPF99

RADIATED TEST/AC POWER LINE EMISSIONS SETUP DIAGRAM

Control Room

=

Spectrum Analyzer

AC Mains

AC/DC :
Adapter 3 AC/DC
Adapter

TV Emulator

75 ohm
terminator

TEST SETUP

The EUT is connected to a test laptop by USB to UART cable adapter, support equipment and
powered by AC/DC adapter during the tests. Test software exercised the radio card.
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REPORT NO: 14160419-E1V1
FCC ID: DKNPF99

DATE: 3/21/2022

7. TEST AND MEASUREMENT EQUIPMENT

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

TEST EQUIPMENT LIST

Description ~ Manufacturer Model IDNum | Cal Due Last Cal
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T119 05/07/2022 = 05/07/2021
o . AMF-4D-
Amplifier 1-8GHz 30dB gain L3 Narda 01000800-30-29P 167495 03/09/2023 | 03/09/2022
Amplifier, 1 - 18GHz MITEQ AFS4225;?§_14021800' T1568 03/09/2023 = 03/09/2022
Amplifier, 1302'(<ng ©01GHZ, SONOMA INSTRUMENT 310N T300 04/09/2022 | 04/09/2021
Amplifier, 1-7GHz, 24dB AMPLICAL AMP1G7-24-27 T1607 03/09/2023 = 03/09/2022
Antenna, BroadBand Hybrid, .
30MHz to 3GHz Sunol Sciences Corp. JB3 171862 09/28/2022 | 09/28/2021
Loop Antenna ELECTRO METRICS EM-6871 PRE0179466 | 06/08/2022 = 06/08/2021
Loop Antenna ELECTRO METRICS EM-6872 PRE0179468 | 06/08/2022 @ 06/08/2021
EMI TESE;E&EQ’ER’ with Rohde & Schwarz ESW44 PREO0179377  02/20/2023 = 02/20/2022
NSA, Test Ste Validation ~ TDK RF SOLUTIONS INC. A\ €834 & 210613 09/18/2022 09/18/2021
A”te”;g's'é"ﬁz‘ 1810 ARA. MWH-1826/B 81139 05/25/2022  05/25/2021
Amplifier, 1 to 26.5GHz, . .
23.5dB Gain minimum Keysight Technologies Inc 8449B 80671 04/19/2022 | 04/19/2021
Spectrum Analyzer, PSA, . .
3HZ o0 26 5GHz Keysight Technologies Inc E4440A 81311 02/03/2023 = 02/03/2022
Power Met:g;;?”es single | evsight Technologies Inc N1911A 90715 01/26/2023 | 01/26/2022
Power Sensor, P - series, . .
50MHz to 18GHz, Wideband Keysight Technologies Inc N1921A 81319 01/24/2023 | 01/24/2022
Thermometer - Digital Control Company 14-650-118 175731 02/03/2023 | 02/03/2022
AC Line Conducted
Description Manufacturer Model ID Num Cal Due Last Cal
Fischer Custom FCC-LISN-
LISN L 50/250-25-2-01- 175765 1/26/2023 1/26/2022
Communlcatlons, Inc 480V
Fischer Custom FCC-LISN-
LISN Communications, Inc 50/250-25-2 T24 1/20/2023 1/20/2022
EMI TEST Rohde & Schwarz ESR T1436 2/19/2023 2/19/2022
RECEIVER
Transient Limiter COM-POWER LIT-930A T1457 1/20/2023 1/20/2022
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 2021.8.27
AC Line Conducted uL UL EMC Rev 9.5, July 07, 2020
Software
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REPORT NO: 14160419-E1V1 DATE: 3/21/2022
FCC ID: DKNPF99

8. MEASUREMENT METHOD

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

6 dB BW: ANSI C63.10 Subclause -11.8.1 RBW = DTS BW
Output Power: ANSI C63.10 Subclause -11.9.1.3 Method PKPM1 Peak-reading power meter

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

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

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

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

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

Band-edge: ANSI C63.10 Section 6.10

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.

Radiated Spurious Emissions Below 30MHz: ANSI C63.10-2013 Section 6.4
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REPORT NO: 14160419-E1V1
FCC ID: DKNPF99

DATE: 3/21/2022

9. ANTENNA PORT TEST RESULTS

LIMITS

None; for reporting purposes only.

PROCEDURE

ON TIME AND DUTY CYCLE

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
BLE 87.200 87.200 1.000 100.00 0.00 0.010
3 Agilent 03:30:41 Mar 9, 2022 L [Freq/Channel]|
AP2621.5.27,23529, a Mkrl  87.2 ms Center Freg
Esiai@ dBrm #Atten 30 dB B.156 dB 5 44080000 Gl
Log 1R 1
1@ & < StartFreq
dB/ 2. 440000060 GHz
Stop Freq
2. 44080606 GHz
CF Step
B.ADARRAAEG MHz
#PHvy Auto Man
Center 2440 B0 GHz Span @ Hz
Res BH 8 MHz #UBH 50 MHz  Sweep 108 ms (1801 pts) | ggrg@%g@fg set
Marker Trace Type ¥ Axis Amplitude )
1R (o] Time 4.5 mz -2.26 dBm
1la (&) Tima a7.2 mz A.15 dB SIQ"E' Track
On 0
DUTY CYCLE BLE
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REPORT NO: 14160419-E1V1
FCC ID: DKNPF99

DATE: 3/21/2022

9.2.

LIMITS

6 dB BANDWIDTH

FCC §15.247 (a) (2)

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

RESULTS

Channel Frequency | 6dB Bandwidth | Minimum Limit
(MHZz) (MH2) (MHZ2z)
Low 2402 1.1070 0.5
Middle 2440 0.9720 0.5
High 2480 1.0560 0.5
% Agilent 06:36:14 Mar 4, 2022 L Measure 3 Agilent 86:43:14 Mar 4, 2622 L Measure
AP2021.8.27,23529, a Mkrl 1.167 MHZ] AP2B21.8.27,23529, a Ml 972 kHz|
Ref 30 dBm #Atten 40 dB -0.087 dB Meas Off Ref 38 dBn #fitten 40 dB 0.667 dB Meas Off
#Peak | #Peak
Log | Log
L0 Channel P 1o Channel P
&y annel Power| ey annel Power
Offst Offst
16.5 ® . 10.5 ik 1
dB 2 Occupied BH dB ’ Occupied BH
] ul}
—2.0 —0.9
dBm dBm
WPivg ACP “Pvs ACP
20 28
ML §2 Multi Carrier, ML s2 Multi Carrier
53 [ Power 33 F3 Power
AR AA
£ Power Stat £ Power Stat
50k CCDF £>50k CCDF
Swp Swp
Center 2.402 000 GHz Span 3 Mz 1”‘0’{3 Center 2.448 008 GHz Span 3 Mz 1"‘0’{‘3
#Res BW 108 kHz #UBH 306 kHz Sweep 1 ms (1001 pts) #Res BH 166 kHz #UBW 308 kHz Sweep 1 ms (1801 pts)
| |
4 Agilent 06:49:19 Mar 4, 2022 L Measure
AP2821.8.27,23529, a Mkrl 1.856 MHz
Ref 3@ dBm #Atten 40 dB 0.646 dB Meas Off
#Peak
Lag
Lo Channel Power
dB/
Offst
18.5 iR 1
dB 3 3 Occupied BH
ul}
o158
dBm
ACP
#PAvg
28
ML 52 Multi Carrier
$3 F Power,
AA
£ Power Stat
550k CCDF
Swp
Center 2.459 90 CHz Span 3 Mz 1”‘;{3

#Res BH 100 kHz

#UBH 380 kHz

Sweep 1 ms (1091 pts)

HIGH CHANNEL
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REPORT NO: 14160419-E1V1

FCC ID: DKNPF99

DATE: 3/21/2022

9.3. OUTPUT POWER

LIMITS

FCC §15.247 (b) (3)

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 peak power sensor. Peak output power
was read directly from power meter.

RESULTS
Tested By: 23529 QL/19497 AF
Date: 3/4/2022
Channel Frequency Peak Power Limit Margin
Reading
(MH2z) (dBm) (dBm) (dB)

Low 2402 8.62 30 -21.380
Middle 2440 8.85 30 -21.150
High 2480 8.81 30 -21.190
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REPORT NO: 14160419-E1V1 DATE: 3/21/2022
FCC ID: DKNPF99

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 average power sensor. Gated average
output power was read directly from power meter.

RESULTS
Tested By: 23529 QL/19497 AF
Date: 3/4/2022
Channel Frequency AV power
(MH2z) (dBm)
Low 2402 6.02
Middle 2440 6.37
High 2480 6.28
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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 PSD Limit Margin
(MHz) | (dBm/3kHz)| (dBm/3kHz) (dB)
Low 2402 -9.50 8 -17.50
Middle 2440 -9.39 8 -17.39
High 2480 -9.43 8 -17.43
%% Agilent 86:38:17 Mar 4, 2022 L Measure 5 Agilent B6:44:46 Mar 4, 2022 L Measure
AP2@21.8.27,23529, Mkrl 2.401 661 GHz AP2B21.8.27,23529, Mkrl 2.439 861 GHz
Ref 38 dBm #Atten 40 dB -9.504 dBm Meas Off| Ref 38 dBm #ftten 49 dB -9.385 dBm Meas Off|
#Peak | #Peak
Log | Lag
1o Channel Power| 10 Channel Power
dB/ dB/
Offst Offst
18.5 18.5
dB B Occupied BH dB . Occupied BH
Dl o ul} o
3 :
il 1
WPrivg ACP “Fhiv ACP
108 199
ML 52 Multi Carrier, ML 52 Multi Carrier
33 F Power| 53 FS Power|
AR AA
g?@k Power Stat gé)@k Power Stat
o CeoF| | |gm CCDF
Center 2,402 0 GHz Span 3 WAz horel | |center 2.423 008 oz Span 3 Mz Jtore
#Res BH 3 kHz #VBH 9.1 kHz  Sweep 318.3 ms (1001 pts) #Res BH 3 kHz #UBH 9.1 kHz  Sweep 318.3 ms (1001 pts)
| |
LOW CHANNEL MID CHANNEL
% Agilent 86:51:11 Mar 4, 2022 L Measure
AP2B21.8.27,23529, Mkrl 2.479 661 GHz
Ref 3@ dBm #Atten 46 dB —-9.431 dBm Meas Off
#Peak
Log
10 Channel P
-y annel Power
Offst
18.5
dB s Occupied BW
o} o)
3-5
m
WP ACP
166
ML 52 Multi Carrier,
S3F Power,
AA
f;;%k Power Stat
Sop CCDF
Center 2.450 090 GHz Span 3 Mz 1”‘;{3
#Res BH 3 kHz #UBH 9.1 kHz  Sweep 318.3 ms (1001 pts)
|
HIGH CHANNEL
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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

Page 21 of 44

UL VERIFICATION SERVICES
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: 14160419-E1V1

FCC ID: DKNPF99

DATE: 3/21/2022

¥ Agilent 05:33:21 Mar 4, 2022 L Measure 4 Agilent 96:41:14 Mar 4, 2822 L Measure
AP2021.8.27,23529, Mikrl 2.402 14 GHz| AP2B21.8.27,23529, Mkrd  25.797 GHz|
Ref 30 dBm +Atten 40 dB 5.00 dBm Meas Off Ref 38 dBm #fitten 40 dB —31.480 dBm Meas Off
#Peak #Peak [
Log Log T
1 & Channel Power| 10 : Channel Power
dB/ dB/
Offst Offst |
10.5 10.5 |
dB Occupied BW dB 3|l Occupied BH
ol 3 Dl 2 3
-15.8 -15.8 il
dBm dBm
ACP ACP
#PAvg #PAvg
Center 2400 08 GHz Span 18 MHz . " Start 30 MHz Stop 26.800 GHz " "
#Res BH 108 kHz SUBH 300 khz Sweep 1 ms 1001 prs) || MUIUCAPTIOTY 1 ey 6 100 iz WUEN 300 itz Sweep 2.482 s (8132 prs) || TIM CATTIET
Marker  Trace Type R Axis Auplitude Marker  Trace Type N fxis Amplitude
1 [¢5) Freq 2.482 14 GHz 5.68 dBm 1 (5] Freq 2,482 GHz 3.33 dBm
2 1y Fi 2.488 8@ GH. -43.74 dEi 2 (&5 F 4.884 GH. -42.49 dBi
3 1y F:zg 2.389 51 EHj -41.88 dB: Powerc%tna; 3 1 F:E 7.288 EH; -48.22 dE:: PowercsctDaFt
4 (5] Freq 25.797 GHz -31.48 dBm
More More
1of 2 1of2
| |

LOW CHANNEL BANDEDGE

OUT-OF-BAND LOW CHANNEL

Agilent 06:45:54 Mar 4, 2022 L Measure Agilent 96:47:23 Mar 4, 2022 L Measure

AP2@21.8.27,23529, Mkrl 2.448 15 GHz| AP2B21.8.27,23529, Mkrd  25.559 GHz|
Ref 38 dBm #Atten 40 dB 5.30 dBm Meas Off| Ret 38 dBm #ftten 40 dB -31.264 dBm Meas Off
#Peak | #Peak ‘
Log | Log I
ég/ Channel Power| ég/ 3 Channel Power
Offst > 0ffst
18.5 18.5
dB Occupied BH dB Zll Occupied BH
ol i] 2
-14.7 -14.7
dBm dBm |

ACP ACP
#PAvg *Pﬂvgl
ML 52 Multi Carrier Start 39 Mz Ston 26.000 Gz i carrier
53 F Power, #Res BH 166 kHz #UBH 308 kHz  Sweep 2.482 s (8192 prs) Power

A Marker  Trace Type W Axis finplitude
£ —r TR | 5 I m—
58k ower Stat : b Freu 4880 st o dEm ower Stat
Swp CCOF 4 1) Freq 251553 Bs 3425 do CCOF
Center 2490 09 Ofz Span 10 iz hore Jtore
#Res BH 100 kHz #BH 300 kHz Sweep 1 ms (1001 pts)
| |

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

#  Agilent 06:51:59 Mar 4, 2022 L Measure ¢ Agilent B6:53:15 Mar 4, 2022 L Measure
AP2021.8.27,23529, Mkrl 2.488 14 GHz| APzB21.8.27,23529, Mkrd  25.562 GHz|
Ref 38 dBm #Htten 40 dB 5.24 dBm Meas Off| Ref 36 dBm #Atten 40 dB —31.734 dBm Meas Off|
#Peak #Peak ‘
Log Log ]
1g 5 Channel Power| 16 Channel Pover
dB/ dB/
Dffst Dffst
18.5 18.5
dB Occupied BW dB 4| 0ccupied BW
ol z ol z &
-14.8 'y -14.3 &
dBm dBm |
ACP ACP
#PRug »Pﬂvgl
Center 2.483 50 GHz Span 10 MHz . . Start 30 MHz Stop 26.400 GHz . .
wRes BH 100 kHz #UBH 308 kHz Sweep 1 s (1801 prs) || U c;guz; #Res BM 100 kHz WEN 300 Kz Sweep 2487 5 (5192 prsp || TN c;;:::ﬁ
Marker  Trace Type ¥ Axis Auplitude Marker  Trace Type ¥ Axis Anplitude
1y Freq 2.488 14 GHz 5.24 dBm 1 (&5 Frag 2.480 GHz 4.44 dBm
2 [¢5) Fre 2.486 67 GHz -41.28 dBn 2 (&5} Fre 4.968 GHz -42.58 dBm
3 1) Frgg 2.483 58 GHz -43.82 dBm Powerc%tna; 3 1y Fre; 7.448 GHz -38.42 dBm PowercsctDaFt
4 [&¥] Freg 25.582 GHz -31.73 dBm
More| More
lof2 1of2
| |

HIGH CHANNEL BANDEDGE

OUT-OF-BAND HIGH CHANNEL
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REPORT NO: 14160419-E1V1

FCC ID: DKNPF99

DATE: 3/21/2022

10. RADIATED TEST RESULTS

10.1. LIMITS AND PROCEDURE

LIMITS

FCC 8§15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (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.

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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10.2. TRANSMITTER ABOVE 1 GHz
BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| o5l Fremant = Charber L 2022 Mor 14 18:52:55
25
Restricted Bandedge
Praject Nurber: 14168410
115 Client:DISH TECHNOLOGIES L.L.C.
Config:EUT+Suppart Equipment
Mode : Tx_BLE 2482MHz ”
[NEISIEES Tested by: 18629 RL 1',\\\
A
L / 1
95 - } !
g @5 0 —
] ; ; ‘ | \
775 I
3 !
R !

veroge:Limit CdBubl/m) : - ]

55 ; | 14
T bbb e ol TR m M | :\Wm

35
2. 31 T8 .5MH=z/ 2.415
Frequency (GHz)
Renge (etiz) REW/UEU Ref/fttn  Det fvg Hode Sucen s #upsiMode Fosition Fange (EHz) B /LB Ref/étin  Det fvg Hode Susep Fits #upsifde  Fosition
1:2.31-2.915 NCBEI M BB PR - usectitn) B KK 6 dega 138 cu " CEEIIM BB AR Fur (R eseciiut TRT s |
Low CH BE = H.TST 38915 28 Dec 2815
Marker Frequency Meter Det AF T119 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 *2.39 38.49 Pk 32 -19.3 51.19 - - 74 -22.81 356 130 H
2 * 2.381834 41.79 Pk 32.1 -19.4 54.49 - - 74 -19.51 356 130 H
3 *2.39 27.96 RMS 32 -19.3 40.66 54 -13.34 - - 356 130 H
4 * 2.381659 32 RMS 32.1 -19.4 44.7 54 -9.3 - - 356 130 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
Page 25 of 44
UL VERIFICATION SERVICES
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: 14160419-E1V1
FCC ID: DKNPF99

DATE: 3/21/2022

VERTICAL RESULT

I,\I__UL Fremant — Choamber L 2822 Mar 14 19:88:56
2
Restricted Bondedge
Project Number: 14168419
L Client:DISH TECHNOLDGIES L.L.C.
Config:EUT+Suppart Equipment
Mode: Tx_BLE_2482MHz
L e N Tested by 18629 RL
o e e R
D o S e
@
k Limit B [
z T b
3
g 65
55 erogelimit (dBullém) . '
bbbl - BT e vy #‘NMWWM WW'«M
45‘ 4
=1 ]
: a
35
2.3 T8 5MH=/ 7415
Frequency (GHz)
[Renge C6Hz) REWGU Ref/Atln  Det fvg Hode Sueep Fts  faps/fode  Fosition [Renge (BHz] RE4/LBU Ref/Btin  Del fvg Hode Guesp Pts  foupsifode  Fosilion
Low CH BE — U.TST 3915 28 Dec 2815
Marker Frequency Meter Det AF T119 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)
(dBuVv) (dBuV/m) (dBuV/m) (dB)
1 *2.39 37.48 Pk 32 -19.3 50.18 - 74 -23.82 131 367 \
2 *2.347369 40.8 Pk 319 -19.5 53.2 - - 74 -20.8 131 367 \
3 *2.39 27.25 RMS 32 -19.3 39.95 54 -14.05 - - 131 367 \
4 *2.382137 29.46 RMS 321 -19.4 42.16 54 -11.84 131 367 \

* - 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

I_1EUL Frement - Chamber L 2822 Mor 14 19:89:58
25
Restricted Bandedge
Froject Number:1416B8419
115 Client:DISH TECHNOLDGIES L.L.C.
Config:EUT+Support Equipment
N Mode: Tx_BLE_248dMHz
185 7 Tested by: 18629 RL
[
,,,,, -
95 =
’ |
q &5 R B B B
= A
. L
a 5
S [
a il
2 b5 i} it
o
55 [ ‘ | Average mi t l%l'.-. md :
f | PP YT " PVVP T SPEYSTIN, PR IR VP YW WO SRR PP TRFRT Ty FRRPTY R TPV V) I WO
| \ 4
45 &) t o § : i
\MM | L. v -a-d’\, : e s L
35
2.46 T8 . 3MH=z/ 2.563
Frequency (GHz)
Rerge (6iz) REWUBU Ref/Ailn  Det g Hode Pis Fupsifode Fositin fange (EHz) REN/Bl Ref/étin Dt fing hode Sueep Pis Fus/fode Fosition
12462563 BB BB FEK - I 8 degs 118 cu H ‘ GBI TBI/IB AR Fur (R eseciiut TRT
High CH BE- H.TST 38315 28 Dec 2815
Marker Frequency Meter Det AF T119 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 40.4 Pk 32.3 -19 53.7 - 74 -20.3 348 110 H
2 *2.499951 41.86 Pk 32.4 -19.1 55.16 - - 74 -18.84 348 110 H
3 * 2.4835 29.63 RMS 32.3 -19 42.93 54 -11.07 - - 348 110 H
4 * 2.499859 31.23 RMS 32.4 -19.1 44.53 54 -9.47 - - 348 110 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 Fremant — Chamber L 2822 Mar 14 19:17:19
25
Restricted Bondedge
Project Number: 14168419
115 Client:DISH TECHNOLDGIES L.L.C.
Config:EUT+Suppart Equipment
Mode: Tx_BLE_248dMHz
1 85} Tested by: 18629 RL
95—
5 BS
@
? T B eenrearennrnensenseene e bbb e e
3
R
| f ” mit L mJ
55 { 1t : : ;
b kb bt lL_ R bl it g il b o oo b s b
45 i
E 3
o :
35
2.4m T8, 3MH=/ 2.563
Frequency (GHz)
[Renge téHz) REAEU Ref/fttn  Det fvg Hode Sueep Fts #ps/fode Fosition Fenge (GHz) REN/LEU Ref/ftin  Det Avg Hode Suesp Fts  #ups/Hode  Fosition
High CH BE - U.TST 38915 28 Dec 2815
Marker Frequency Meter Det AF T119 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/im) (dB)
1 *2.4835 37.6 Pk 323 -19 50.9 - 74 -23.1 263 155 \
2 *2.491082 40.48 Pk 324 -19.1 53.78 - - 74 -20.22 263 155 \
3 *2.4835 27.58 RMS 323 -19 40.88 54 -13.12 - - 263 155 \
4 * 2.499985 29.33 RMS 324 -19.1 42.63 54 -11.37 263 155 \
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

|15 Frement - Chamber L 20822 Mar 14 18:88:81
Radiated Emissions 3-Meters
Project Number: 14168419
185 Client:DISH TECHNOLOGIES L.L.C.
Config:EUT+5Support Equipment
Mode: Tx_BLE_24B2MHz
e Tested by 18629 RL
B85
Py Fe Limit CdBul )
5 75
(s3]
R 1 N,
£
3 g Limit CdBul/m)
8 55k
2
45
350
i i
1 18 18
Frequency (GHz)
E™ W B BT it BB BE. R TEe B BT . W k.
FCC PartlSC 2. 4GHz RSE.TST 38915 29 Dec 2815
|15 Frement - Chamber L 20822 Mar 14 18:88:81
Radiated Emissions J-Meters
Project Numbsr: 14168419
185 Client:DISH TECHNOLDGIES L.L.C.
Config:EUT+Support Equipment
Mode : Tx_BLE_2482MHz=
o [ S Tested by: 18629 RL
B85
Py Fe Limit CdBu )
5 75
(s3]
PR ..,k M I
N
3 Avg Limit CdBul/m)
2 Vg Vit CdBul/
3 55 ) e o P
6
o
45}y B
e e o B e
i i
| ) ) ) ) ] 8
Frequency (GHz)
Renge (6Hz) REMABU Ref/fiitn Dot iivg Hode Sueep Pis  tiups/Hode Position Renge (BHz) REN/LBU Rafffitin Dot flvg Hode Sumep Pis  t5ups/Mode FPosition
FCC PartlSC 2. 4GHz RSE.TST 38915 29 Dec 2815

VERTICAL
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REPORT NO: 14160419-E1V1

FCC ID: DKNPF99

DATE: 3/21/2022

RADIATED EMISSIONS

Marker Frequency Meter Det AF T119 Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuVv/m) (dB)
1 *1.124726 47.28 PK2 28 -23.4 51.88 - - 74 -22.12 263 156 H
*1.124986 37.11 MAv1 28 -23.4 41.71 54 -12.29 - - 263 156 H
2 *1.374809 46.12 PK2 29.4 -22.6 52.92 - - 74 -21.08 291 101 H
*1.37502 38.33 MAvV1 29.4 -22.6 45.13 54 -8.87 - - 291 101 H
4 *1.124889 46.84 PK2 28 -23.4 51.44 - - 74 -22.56 327 196 \
*1.125033 36.38 MAvV1 28 -23.4 40.98 54 -13.02 - - 327 196 \
5 *1.37502 45.6 PK2 29.4 -22.6 52.4 - - 74 -21.6 314 106 \
*1.37494 37.52 MAv1 29.4 -22.6 44.32 54 -9.68 - - 314 106 \
3 3.202703 50.07 PK2 32.9 -26.6 56.37 - - 154 101 H
3.202703 47.39 MAv1 32.9 -26.6 53.69 154 101 H
6 3.202719 48.43 PK2 32.9 -26.6 54.73 254 101 \
3.202667 44.82 MAvV1 32.9 -26.6 51.12 254 101 \

* - 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

Renge (GHz) REWLEY Ref/fittn Dot g Hode Sue
e 1NC-6aE0 /30 95/16 G 1Bimne ko)

|15 Frement - Chamber L 20822 Mor 14 28:48:59
Radiated Emissions 3-Meters
Project Number: 14168419
185 Client:DISH TECHNOLOGIES L.L.C
Config:EUT+Support Equipment
Made T BLE_ 244BMHz
T Tested by 18629 RL
Lo OO OO OSSO SOOO OO OO OOY PP OO PO S TOOOOOOPTIN SRRSO SOOI SOTOOOT SO FOO PO
= Peak Limit CdBull/m)
5 75
(s3]
T 1
£
3 fvg Limit (dBuU/m)
8 55k
2 :
45} L L S ST SO S A . 'n#ﬁJ\ﬂ
; | o Jw'
M il
35 e oy
i 5t
1 18 18
Frequency (GHz)
G SRS R, Y R B O™ S B OSSR BRI

FCC Part|5C 2 4GHz RSE.TST 12746 8 Jul 26828

HORIZONTAL

|15 Frement - Chamber L 2822 Mar 14 20:4@:59
Radiated Emissions d-Meters
Project Numbsr: 14168419
185 Client:DISH TECHNOLDGIES L.L.C
Config:EUT+Support Equipment
Mode Tx_BLE_244BMH=
e e S Tested by: 18629 RL
= PO s SO SO SOTOP TP SO SOOI ST TS SO
~ Feck Limit (dBUU/m)
5 75
(s3]
T - t”
£
3 imi dBul)/m)
2 Avg Limit (dBul/m
3 55 e e o s P
5 B
A5} i = T D;
3
i 5t
| ] 8
Frequency (GHz)
Renge (6Hz) REMABU Ref/fiitn  Dut iivg Hode Sueep Pis  tiups/Hode Position Renge (BHz) REN/LBU Rafffitin Dot flvg Hode Sumep Pis  t5ups/Mode FPosition
FCC PartlSC 2. 4GHz RSE.TST 12746 8 Jul 2828

VERTICAL
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REPORT NO: 14160419-E1V1

FCC ID: DKNPF99

DATE: 3/21/2022

RADIATED EMISSIONS

Marker Frequency Meter Det AF T119 Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/im) (dB)
1 *1.125119 43.3 PK2 28 -23.4 47.9 - - 74 -26.1 261 156 H
*1.125019 33.1 MAv1 28 -23.4 37.7 54 -16.3 - - 261 156 H
2 *1.37024 42.25 PK2 29.6 -22.6 49.25 - - 74 -24.75 292 101 H
*1.375106 31.99 MAvV1 29.4 -22.6 38.79 54 -15.21 - - 292 101 H
4 *1.125119 43.16 PK2 28 -23.4 47.76 - - 74 -26.24 178 103 \
*1.124939 33.3 MAvV1 28 -23.4 37.9 54 -16.1 - - 178 103 \
3 3.253238 46.88 PK2 33 -26.9 52.98 - - 155 101 H
3.253308 43.49 MAv1 33 -26.9 49.59 155 101 H
5 3.253283 45.19 PK2 33 -26.9 51.29 254 101 \
3.253323 40.76 MAvV1 33 -26.9 46.86 254 101 \
6 9.759725 35.74 PK2 37 -17.1 55.64 91 102 \
9.760045 29.41 MAv1 37 -17.1 49.31 91 102 \

* - 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: 14160419-E1V1

FCC ID:

DKNPF99

DATE: 3/21/2022

HIGH CHANNEL RESULTS

115Ul _Fremont - Chember L 2822 Mar 14 19:24:59
Radiated Emissions 3-Meters
Project Number: 14168419
185 Client:DISH TECHNOLOGIES L.L.C.
Config:EUT+Support Equipment
Mode: Tx_BLE_2488MHz
T Tested by 18629 RL
L PO OO OO OUO OSSO SOO PSPPSR BTSSP OO SO OTOT SOOI SRS SO
= Peak Limit CdBull/m)
5 75
(s3]
T 1 T —
£
3 fvg Limit (dBuU/m)
8 55k
c 3
45} 1 | T S - SR Wﬂ'\‘
i i
L o H
35 ‘ IPTRRARE—
i 5t
1 18 18
Frequency (GHz)
T Wl B BT Bl W . R o B BT e B R D
FCC PartlSC 2. 4GHz RSE.TST 12746 8 Jul 2828
115Ul _Fremont - Chember L 2822 Mar 14 19:24:59
Radiated Emissions J-Meters
Project Numbsr: 14168419
185 Client:DISH TECHNOLDGIES L.L.C.
Confiq:EUT+Support Equipment
Mode : Tx_BLE_248@MH=
e Tested by: 18629 RL
= OOt IO SO SO SO SO PON SOUOTO STt TS SO
= Peak Limit CdBull/m)
5 75
(s3]
T - ., i L
N
3 Avg Limit CdBul/m)
2 v Vit CdBul/
3 55 e S o s P
..... 4 2 &
45 s & =3
o s
i 5t
| ] 8
Freguency (GHz)
Renge (6Hz) REMABU Ref/fiitn  Dut iivg Hode Sueep Pis  tiups/Hode Position Renge (BHz) REN/LBU Rafffitin Dot flvg Hode Sumep Pis  t5ups/Mode FPosition
FCC PartlSC 2. 4GHz RSE.TST 12746 8 Jul 2828

VERTICAL

Page 33 of 44

UL VERIFICATION SERVICES

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: 14160419-E1V1
FCC ID: DKNPF99

DATE: 3/21/2022

RADIATED EMISSIONS

Marker Frequency Meter Det AF T119 Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading (dB/m) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/m) (dB)
1 *1.125003 46.4 PK2 28 -23.4 51 - - 74 -23 263 101 H
*1.124991 38.56 MAv1 28 -23.4 43.16 54 -10.84 - - 263 101 H
2 *1.374968 45.5 PK2 29.4 -22.6 52.3 - - 74 -21.7 293 101 H
*1.374952 38.64 MAv1 29.4 -22.6 45.44 54 -8.56 - - 293 101 H
4 *1.124921 45.16 PK2 28 -23.4 49.76 - - 74 -24.24 317 102 \
*1.125013 36.78 MAv1 28 -23.4 41.38 54 -12.62 - - 317 102 \
5 *1.37494 44.36 PK2 29.4 -22.6 51.16 - - 74 -22.84 285 108 \
*1.374937 36.45 MAv1 29.4 -22.6 43.25 54 -10.75 - - 285 108 \
3 3.306679 42.91 PK2 32.5 -26.5 48.91 - - 206 123 H
3.306659 38.43 MAv1 32.5 -26.5 44.43 - - 206 123 H
6 *4.960175 42.28 PK2 34.2 -23.2 53.28 - - 74 -20.72 213 109 \
*4.959776 34.03 MAv1 34.2 -23.2 45.03 54 -8.97 - - 213 109 \

* - 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: 14160419-E1V1
FCC ID: DKNPF99

DATE: 3/21/2022

10.3.

WORST CASE BELOW 30MHZ

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

UL Fremont — Chamber L

.

B22 Mar |

1368

RF Emissions
Project Mumber: 14168419
11e Client:DISH TECHNOLOGIES L.L.C
Conf IT+Support Equipment
Mode :BLE Worst Cose
98-+ Tested by: 18629 RL
7Bl Peok Lamit GBI
~ —
% 5Pk ‘_—_———___‘ ..........
3 \\\
‘___‘—“——__
2 30} ! i
<
3
2 18
-18
1
1 ] 38
Frequency (MHz)
Range (MHz) REW/VEY Ref/fitn  Det Hvg Hode Sueep Pia  #Sups/Hode  Position Range (MHz) REN/EU Ref/ftin  Dei Hvg Hode Sumep Pta  #SupsiMode  Pomition
1B 1BAC-34B)/388 9747 PEAK 1 dsec(futo) 16k MAXH B-3fdegs K
- 1Bk(-3d82/30k B7/8 PEAK - 2Tuseclfute) 2Tk MAXH B-¥Bdege 7:1-1.786 PERK - danc 16k MAH B-30dege
1Bki(-3dB)/ 38 878 PEAK - Tbwsecifuto) 16k MAKH B-308degs B:1.785-38 PERK - Baec ek M B-36Bdegs
CC 15,2689 Below 3BMHz.TST jmdi63 6 Oct 268208
Marker Frequency Meter Det Loop Amp/Cbl Dist Corr Corrected Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna (dB) 300m Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs)
(dBuv) (ACF) (dBuV/m)
1 10245 33.05 Pk 58.6 314 -80 -19.75 50.82 79.57 39.82 59.57 0-360
2 1512 25.29 Pk 56 32 -80 30.71 44.03 74.74 24.03 54.74 0-360
6 10222 27.66 Pk 58.8 31.2 -80 24.74 60.65 -85.39 40.65 -65.39 0-360
7 11689 20.97 Pk 56.1 32 -80 34.93 43.07 78 23.07 58 0-360
Pk - Peak detector
Marker Frequency Meter Det Loop Antenna Amp/Cbl Dist Corr 30m Corrected QP Limit Margin Azimuth
(MHz) Reading (ACF) (dB) (dB) 40Log Reading (dBuV/m) (dB) (Degs)
(dBuVv) (dBuV/m)
3 5628 19.44 Pk 56.2 319 -40 3.74 32.6 28.86 0-360
8 8106 17.14 Pk 56.3 319 -40 154 29.44 27.9 0-360
4 1.162 20.62 Pk 46 319 -40 5.28 26.32 316 0-360
5 1.748 17.13 Pk 42.9 318 -40 1177 295 41.27 0-360
9 1.1437 21.25 Pk 26.1 319 -40 -4.55 26.46 31.01 0-360
10 1.8025 16.47 Pk 42,6 -31.9 -40 -12.83 295 -42.33 0-360

Pk - Peak detector
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REPORT NO: 14160419-E1V1
FCC ID: DKNPF99

DATE: 3/21/2022

10.4.

WORST CASE BELOW 1 GHZ

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

gRUL Fremont - Chamber L 2822 Mor 11 17:28:85
Radiated Emissions 3-Meters
- Project Mumber: 14168410
o |Client DISH TECHNOLOGIES L.L.C
Canfig EUT+Suppart Equipment
e Mode: Tx_BLE Warst Cose
75 |Tested by: 18629 RL
T OO SO SO0 O ONNN SO0 UOOsDOSsoUSs OO TSSSUUEUUOS SUUTOUO OSSO SOOSSSISOOSPSSROO USSUSORSTURON USRS SO SO OO SO
~
3 55 |
©

E
~
>
2
o
o
[ S A S O S
3 Tad [z
Frequency (MHz)
[Farge (Hz) REALVEY Ref/Btin Dt fwg Mock o Fts Faps/eds  Fosition ‘Ru'g: [ REN/UB Fef/fttn  Det fvg tode Sueep Pts +opsitoce  FPosition
131028 12BN SN FERK - TeeMi 18k HOH 2-Ffkdege
FCC Parti15C 38-1BEBMHz. TST ba4419 7 Dec 2821
EIRUL Fremont - Chamber L 2822 Mor 11 17:28:85
Radioted Emissions 3-Meters
85 Project Number: 14168418
- VlClient:DISH TECHNOLDGIES L.L.C.
Canfig EUT+Suppart Equipment
e Mode: Tx_BLE Worst Cose
75 |Tested by: 18629 RL
] .S U O O O O SOVt JUUOOUOSRSRRt OUUOUU HUUOUOUSPURN SRRSO OSSO SO
~
] 55 hrereee e e S —
=
£ 45 0Pk Eiml
>
2
3 350
- 4
25k J,J.w " “"}l' -
15
] [SSSSSRSOSSSIORN: SRS SRS S O SODSO OO US P SUOPRUS OSSR OOTTROT SSSTPOPPRRTUNE JESRORRTR ST 8
3 Tad [z
Frequency (MHz)
[fonge (hHz) REL/ VB Ref/ftin Dol fwg Mok Seeep Fta  fapalfods  Fosition Farge (Hz) REUVB — Fef/in bet fug P Seeep

Pty Fomsitode Fosition

FCC Part15C 38-1AB8MHz T5T bs4419 7 Dec 2H21

VERTICAL
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REPORT NO: 14160419-E1V1 DATE: 3/21/2022
FCC ID: DKNPF99

Below 1GHz Data

Marker Frequency Meter Det 171862 ACF (dB) Amp/Cbl (dB) Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuV) (dBuV/m)

1 99.3013 44.25 Pk 16 -30.7 29.55 43.52 -13.97 0-360 299 H
2 224.97 54.2 Pk 16.6 -29.9 40.9 46.02 -5.12 0-360 199 H
224.995 53.86 Qp 16.6 -29.9 40.56 46.02 -5.46 71 200 H
3 875.033 42.66 Pk 27.8 -27.4 43.06 46.02 -2.96 0-360 99 H
875 41.28 Qp 27.8 -27.4 41.68 46.02 -4.34 33 102 H
4 47.8373 50.18 Pk 14.6 -31.2 33.58 40 -6.42 0-360 101 \%
5 224.97 58.78 Pk 16.6 -29.9 45.48 46.02 -.54 0-360 101 \4
225.005 58.61 Qp 16.6 -30 45.21 46.02 -.81 158 101 \%
6 625.042 40.33 Pk 25.2 -28.4 37.13 46.02 -8.89 0-360 101 Vv

Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 14160419-E1V1
FCC ID: DKNPF99

DATE: 3/21/2022

10.5.

WORST CASE 18-26 GHZ

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

~UL EMC

2022 Mar 14

22:,37:33

g5

55

Peok Limit (dBuM/m2

RF Emissions

Project Number: 14168419
Client:DISH TECHNOLOGIES L.LC

Configurotion:EUT + Support Equipment

Mode BLE Worst Case
Tested by / SN: 18629 RL

75

65

55

Average Limit dBuU/m

45

(dBullolt=s) Uertica

25
5
18 26
Frequency (GHz)
Rarge (6Hz) REU/UEM Raf ffttn  Det/fvg tode Sueep. Pic  4Swps/ode  Lobel Renge (6Hz) RELL/UBH Ref/fittn  Det/fug Made Sueep Pts  ¥Sups/Mode  Label
111826 NC-3eBrH 892 PERK/LogPur—1deo  J2usec(futc) 98B1  MAXH Uertlcn
18-266Hz Test f-meter tst jv4323 & Jon 26822 Rev 9.5 @3 Jan 2624
1@:UL EMC 2822 Mor 14 22:37:33
RF Emissions
a5 Project Numbker: 14168413
Client:DISH TECHNOLOGIES L.LC
Configurotion EUT + Support Equipment
- Mode :BLE lorst Case
8 Tested by / SN: 18629 RL
75 Peak Limit CdBuM/m2
T
2
5
N B35
C
o
T 55 Average Limit dBul/m
"
-
o
3 5
=
@
g 4 - i
35 =} IR Y
5
5
1 26
Frequsncy (GHz)
Rarge (GHz) REU/VEL Ref/ftin  Det/fvg tode Sueep. Pis  #Swpsitode  Lobel Renge (BHz) RELL/VBH Ref/fttn  Det/fvg Mode Sueep Pis  #Supsiode  Label
18-266Hz Tect i-meter.tst jv4323 5 Jon 2822 Rev 9.5 83 Jon 2826

VERTICAL
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REPORT NO: 14160419-E1V1 DATE: 3/21/2022
FCC ID: DKNPF99

18 — 26GHz Data

Marker Frequency Meter Det AF 81139 Amp/Cbl Dist Corr Corrected Peak Limit PK Margin Average Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuVv/m) (dB) Limit (dB)
(dBuV) (dBuVolts) dBuVv/m
1 19.41511 68.86 Pk 33.4 -57 -9.5 35.76 74 -38.24 54 -18.24
2 21.48267 67.65 Pk 33.9 -57.1 -9.5 34.95 74 -39.05 54 -19.05
3 25.34311 67.26 Pk 35 -55.3 -9.5 37.46 74 -36.54 54 -16.54
4 19.36533 69.52 Pk 33.4 -57.2 -9.5 36.22 74 -37.78 54 -17.78
5 21.42311 67.82 Pk 33.8 -56.9 -9.5 35.22 74 -38.78 54 -18.78
6 25.36178 66.92 Pk 35 -55.3 -9.5 37.12 74 -36.88 54 -16.88

Pk - Peak detector
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REPORT NO: 14160419-E1V1 DATE: 3/21/2022
FCC ID: DKNPF99

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: 14160419-E1V1
FCC ID: DKNPF99

DATE: 3/21/2022

LINE 1 RESULTS

. ‘H"L Fremant, CA CE Room 2822 Mar 14 |7:86:27
E
Conducted RFI Uoltage
Project: 14168419
186 Client Nome:DISH TECHNOLOGIES L .L.C
EUT Config:EUT + Support Equipment
_ Test Uolt/Freq:BLE Uor=t Case_128UAC/GHBH=
92 Test By: 18629 RL
78
o B64f
i}
S
J 5
3 -
L - & 9
3 T i
8 ; 8
By, PO WU SO SR
22
8 -
,(‘ -
= [ 3] 38
Frequency (MH=z)
Renge (MHz] REU Ref/fittn  Det/fvg Node Suee; Pis  #Swps/Moce  Laobe 7R|1§z iz) FEM Ref/fttn  Det/fivg Mode Sueep Pts  #Seps/Mode  Lobel
1053 w( -Ba] @/ Op/Ca /2, 25Kz 3.3k 1/URIT Liru
FCC15 CE Closs B 158kHz-38MHz Stepping LISN 175765 .TST vmddd18 17 Feb 2822 Rev 9.5 B7 Jul 2824
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det 175765 C1&C3 TekBox Corrected FCC Part 15 QP Margin FCC Part 15 Av(CISPR)M
(MHz) Reading LISN L1 cable Limiter Reading Class B QP (dB) Class B Avg argin
(dBuv) TBFL1 dBuv (dB)
Model 207
2 .15675 30.04 Ca 1 0 9.4 39.54 - - 55.63 -16.09
4 .4515 32.91 Ca 0 0 9.3 42.21 - - 46.85 -4.64
6 .7395 21.28 Ca 0 .1 9.3 30.68 - - 46 -15.32
8 1.2795 19.92 Ca 0 1 9.3 29.32 - - 46 -16.68
10 6.62325 19.16 Ca 0 1 9.3 28.56 - - 50 -21.44
12 13.56 14.12 Ca 1 .2 9.3 23.72 - - 50 -26.28
1 .15225 41 Qp .1 0 9.4 50.5 65.88 -15.38 - -
3 .4515 38.37 Qp 0 0 9.3 47.67 56.85 -9.18 - -
5 75975 28.03 Qp 0 1 9.3 37.43 56 -18.57 - -
7 1.329 28.55 Qp 0 1 9.3 37.95 56 -18.05 - -
9 6.62325 25.95 Qp 0 .1 9.3 35.35 60 -24.65 - -
11 13.56 23.55 Qp .1 .2 9.3 33.15 60 -26.85 - -

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 14160419-E1V1

FCC ID: DKNPF99

DATE: 3/21/2022

LINE 2 RESULTS

| ,H_‘L Fremant, CA CE Room 2822 Mar 14 |7:86:27
b Conducted RFI Uoltage
Project: 14168419
186 Client Nome:DISH TECHNOLOGIES |
EUT Config:EUT + Support Equipment
Test Uslt/Freq:BLE Uorst Case_|28UAC/ABH=
92 Test By: 18629 RL
78
T e w—
2 — T
3 ses- R i
3 %
E 3634 fl. 1.7 10'3 21 .
i L R
LA a
22t S g
4
,(‘ -
= 3] 38
Frequency (MH=z)
Renge (MHz] Rt Ref/fittn  Det/fvg Node Sueep Pts  ¥wps/Mocde  Label Renge (MHiz) EEW Ref/Attn  Det/fivg Mode Sueep Pts  #Swps/Mode  Lobel
FCC15 CE Closs B 158kHz-38MHz Stepping LISN 175765 .TST vmddd18 17 Feb 2822 Rev 9.5 B7 Jul 2824
Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det 175765 C2&C3 TekBox Corrected FCC Part 15 QP Margin FCC Part 15 AV(CISPR)M
(MHz) Reading LISN L2 cable Limiter Reading Class B QP (dB) Class B Avg argin
(dBuv) TBFL1 dBuv (dB)
Model 207
14 .15225 26.73 Ca 1 0 9.4 36.23 - - 55.88 -19.65
16 .4515 31.42 Ca 0 0 9.3 40.72 - - 46.85 -6.13
18 .7575 18.3 Ca 0 .1 9.3 27.7 - - 46 -18.3
20 1.51575 18.66 Ca 0 1 9.3 28.06 - - 46 -17.94
22 6.62775 18.49 Ca 0 1 9.3 27.89 - - 50 -22.11
24 13.56 12.12 Ca 1 .2 9.3 21.72 - - 50 -28.28
13 .15225 39.6 Qp .1 0 9.4 49.1 65.88 -16.78 - -
15 .4515 36.64 Qp 0 0 9.3 45.94 56.85 -10.91 - -
17 .7575 24.75 Qp 0 1 9.3 34.15 56 -21.85 - -
19 1.51575 25.44 Qp 0 1 9.3 34.84 56 -21.16 - -
21 6.67275 25.27 Qp 0 .1 9.3 34.67 60 -25.33 - -
23 13.56 22.63 Qp .1 .2 9.3 32.23 60 -27.77 - -

Qp - Quasi-Peak detector

Ca - CISPR average detection
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