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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: TV SET TOP BOX

MODEL.: D45

BRAND: DISH

SERIAL NUMBER: CONDUCTED: E4AEXUHO0011A

RADIATED: EAEUHO0004A
SAMPLE RECEIPT DATE: FEBRUARY 12, 2021

DATE TESTED: FEBRUARY 15 - MARCH 19, 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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Staff Engineer
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Senior Project Engineer
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REPORT NO: 13619076-E2V2 DATE: 5/17/2021

FCC ID: DKNRW33

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

Reporting Per ANSI C63.10,

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

0,

See Comment 20dB BW/99% OBW purposes only Sections 6.9.2 and 6.9.3

15.247 (a)(1) Hopping Frequency Separation Complies None.

15.247 (a)(1)(iii) Number of Hopping Channels Complies None.

15.247 (a)(1)(iii) Average Time of Occupancy Complies None.

15.247 (b)(1) Output Power Complies None.
Reporting Per ANSI C63.10,

See Comment Average Power purposes only Section 11.9.2.3.2.

15.247 (d) Conducted Spurious Emissions Complies None.

15.209, 15.205 Radiated Emissions Complies None.

15.207 AC Mains Conducted Emissions Complies None.

3. TEST METHODOLOGY

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

4. FACILITIES AND ACCREDITATION

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

ISED Fce

Address ISED CABID CI\?Jnnf)sgry Registration
O Building 1: 47173 Benicia Street, Fremont, CA 94538 uso0104 2324A 208313
O Building 2: 47266 Benicia Street, Fremont, CA 94538 uso0104 22541 208313
X Building 4: 47658 Kato Rd, Fremont, CA 94538 uUs0104 2324B 208313
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REPORT NO: 13619076-E2V2 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 3.40 dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.84 dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 6.01 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 473 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 451 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.29 dB

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

5.4. SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) + Cable
Loss (dB) — Preamp Gain (dB)

36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

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

36.5dBuV + 0 dB +10.1 dB+ 0 dB = 46.6 dBuV
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REPORT NO: 13619076-E2V2 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 Range Mode Output Power Output Power
(MH2z) (dBm) (mW)
Basic GFSK 9.70 9.33
2402 - 2480 Enhanced DQPSK 8.79 7.57
Enhanced 8PSK 8.94 7.83

Note: GFSK, DQPSK, 8PSK average Power are all investigated, The GFSK & 8PSK Power are
the worst case. Testing is based on these modes to show compliance.

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 4.2 dBi..

6.4. SOFTWARE AND FIRMWARE
The EUT firmware installed during testing was BCM 02.011.0330.0000.

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 + WLAN 5GHz simultaneous transmission, radiated
emission test was performed, please refer to 13619076-E4 for result.
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REPORT NO: 13619076-E2V2

FCC ID: DKNRW33

DATE: 5/17/2021

Worst-case data rates as provided by the client were:

GFSK mode: DH5

8PSK mode: 3-DH5

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)
Laptop HP EliteBook 740 - DoC
AC/DC Adapter
(Laptop) HP HSTNN-DA40 - DoC
USB to UART ] i i DoC
cable
Monitor SCEPTRE E248W-1920R JO7F248CCD8002 Doc
AC/DC Adapter
(Monitor) BSY BSYF120250U W - Doc
USB Flash Drive SanDisk SDCZ60-016G - Doc
I/O 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
3 UART 1 USB Shielded 15 EUT to Laptop
4 DC 1 DC Un-shielded 1 AC Adapter to
Laptop
. AC Adapter to
5 AC 1 Two Prong Un-shielded 1 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 2.5 Mon,\ljlor_ 0 AC
ains
4 RJ45 1 RJ45 Un-shielded More than 3 EUT to Router
5 AC 1 Two Prong Un-shielded 2 Router to AC
Mains
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CONDUCTED TEST SETUP DIAGRAM

Spectrum Analyzer

Y

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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RADIATED TEST 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. Test software exercised the
radio card.
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FCC ID: DKNRW33

7. MEASUREMENT METHODS

On Time and Duty Cycle: ANSI C63.10-2013 Section 11.6

Occupied BW (20dB): ANSI C63.10-2013 Section 6.9.2

Occupied BW (99%): ANSI C63.10-2013 Section 6.9.3

Carrier Frequency Separation: ANS| C63.10-2013 Section 7.8.2

Number of Hopping Frequencies: ANSI C63.10-2013 Section 7.8.3

Time of Occupancy (Dwell Time): ANSI C63.10-2013 Section 7.8.4

Peak Output Power: ANSI C63.10-2013 Section 7.8.5

Conducted Spurious Emissions: ANSI C63.10-2013 Section 7.8.8

Conducted Band-Edge: ANSI C63.10-2013 Section 6.10.4

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

Radiated Spurious Emissions 30-1000MHz: ANSI C63.10-2013 Section 6.3 and 6.5

Radiated Spurious Emissions above 1GHz: ANSI C63.10-2013 Section 6.3 and 6.6

Radiated Band-edge: ANSI C63.10-2013 Section 6.10.5

AC Power line conducted emissions: ANSI C63.10-2013, Section 6.2.
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REPORT NO: 13619076-E2V2
FCC ID: DKNRW33

DATE: 5/17/2021

8. 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 ID Num Cal Due | Last Cal
Antenna, Horn 1-18GHz ETS-Lindgren 3117 PRE0100034 | 9/15/2021 | 9/15/2020
Amplifier, 1 to 18GHz, 35dB AMPLICAL AMP1G18-35 T1571 8/20/2021 | 8/20/2020
EMI TEST RECEIVER Rohde & Schwarz ESW44 PREQ0179522 @ 2/21/2022 | 2/21/2021
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 = PREO0197319 @ 5/4/2021 5/4/2020
EMI TEST RECEIVER Rohde & Schwarz ESW44 PREQ179376 @ 2/21/2022 | 2/21/2021
Antenna, Pai:/'l‘;ezLooF’ 30Hz - ELECTRO METRICS EM-6871 PRE0179466 = 5/27/2021 | 5/27/2020
Antenna, Pas;é‘ﬁ;;"p 100KHz - £ EcTRO METRICS EM-6872 PRE0179468 = 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, 15516'56”2' 60dB AMPLICAL AMP18G26.5-60  PRE0181238  6/7/2021 | 6/7/2020
Spectrum Anill)garz, PXA, 3Hz to Keysight 'Il'ﬁghnologies N9030A T342 1/25/2022 | 1/25/2021
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-E2V2 DATE: 5/17/2021
FCC ID: DKNRW33

9. ANTENNA PORT TEST RESULTS

9.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE
ANSI C63.10, Section 11.6: Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time|Period|Duty Cycle| Duty Duty Cycle 1/T
B X Cycle |Correction Factor|Minimum VBW
(msec) |(msec)| (linear) (%) (dB) (kHz)
Bluetooth GFSK 0.09 0.09 1.000 100 0.00 0.010
Bluetooth 8PSK 9.22 9.22 1.000 100 0.00 0.010
f asr F=iu'ohon5€_ﬂ S E— 1;;;."?'::.;3}5 Frequency [ cr qﬂoﬂﬂoﬂﬂzﬂﬂ — w:n;r;m' #avs Type: RS Frequency
|| 2o ¥ 0| 2unoamoc
2441 :Ot;r;F;:q 2441 Dsdl;;Fé :q
Stop Freq Stop Freq|
Center 2.441000000 GHz Span 0 Hz. CF Step Center 2.441000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 100.0 ps (2001 pts) 8.000000 MHz| Res BW 8 MHz HVBW 50 MHz Sweep 10.00 ms (2001 pts) 8.000000 MHz|
o s s S S ute Man L O S— e — fute Man
BLUETOOTH GFSK BLUETOOTH 8PS
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REPORT NO: 13619076-E2V2 DATE: 5/17/2021
FCC ID: DKNRW33

9.2. 20 dB AND 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20
dB bandwidth. The VBW is set to = three times RBW. The sweep time is coupled.

RESULTS
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REPORT NO: 13619076-E2V2
FCC ID: DKNRW33

DATE: 5/17/2021

9.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Channel Frequency 20dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 0.9310 0.88857

Mid 2441

0.9277

0.88682

High 2480

0.9295

0.88823

‘gilent Spectrum Analyzer - AP2021.2.4,GA12485, Agilent Spectrum Analyzer - AP2021.2.4,GA12483,
ENSE: N ALIGNAUTD SEMNEENN] LGN ALUTD 11100:23 AMFeb 16, 2021
Genter Freq: 2 402000000 GHz : Frequency Center Freq: 2441000000 GHz Radio Ste: Nene Frequency
=~ Trig:Free Run Avg|Hold: 20120 = Trig:Free Run AvglHold: 20120
#IFGain:Low #Agten; 30 dB Radie Device: BTS #IF Gain:Low #heten: 30 d Radie Device: BTS
Ref Offset 11.85 dB Ref Offset 11.85 dB.
10 dBJdiv Ref 20.00 dBm 10 dBdiv Ref 20.00 dBm
Log Log
Center Freq CenterFreq
.00 2.402000000 GHz .00/ 2441000000 GHz,
10.0 10.0
50.0 50.0
Center 2.402 GHz Span 2 MHz CF S Center 2.441 GHz Span 2 MHz. GF S
#Res BW 30 kHz #VBW 01 kHz #Sweep 100 ms sk #Res BW 30 kHz #VBW 91 KHz #Sweep 100 ms ol
M: M
Occupied Bandwidth Total Power 11.9 dBm [pute o o B idth Total Power 12.3 dBm jouto o
888.57 kHz Freqomet 886.82 kHz =
Transmit Freq Error -249 Hz OBW Power 99.00 % OHz Transmit Freq Error 1.472 kHz OBW Power 99.00 % OHz
x dB Bandwidth 931.0 kHz xdB -20.00 dB x dB Bandwidth 927.7 kHz xdB -20.00 dB

ENSE I ALIGNALTD

R TS
Center Freq 2.480000000 GHz

Canter Fraq: 2.480000000 GHz

N Radio Std
== Trig:Fres Run AvglHold: 2020

HIFGainLow

#Awen; 30 4B

1104143 M 16, 201

Radio Device: BTS

Frequency

None

Ref Offset 1185 dB.

10 dBidiv Ref 20.00 dBm
Log

1m0

00

Center Freq
2480000000 GHz

Center 2.48 GHz

Span 2 MHz

#Res BW 30 kHz #VBW 91 KHz #Sweep 100 ms o Step

I ) lauto Man
Occupied Bandwidth Total Power 11.4 dBm

888.23 kHz Freqoffset

Transmit Freq Error 3.400 kHz OBW Power 99.00 % Ok
x dB Bandwidth 920.5 kHz x dB -20.00 dB

status|

HIGH CHANNEL
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REPORT NO: 13619076-E2V2
FCC ID: DKNRW33

DATE: 5/17/2021

9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Channel

Frequency
(MHz)

20dB Bandwidth
(MHz)

99% Bandwidth
(MHz)

Low

2402

1.389

1.2313

Mid

2441

1.383

1.2298

High

2480

1.385

1.2306
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o o EaE AT |2 v i, 2021 m b e \IGNALTSl01izmSs e, 2021
| Genter Freg: 2402000000 GHz Radio Std: None Frequency Center Freq: 2441000000 GHz Radio Ste: Nene Frequency
= Trig:Free Run Avg|Held: 20120 = Trig:Free Run AvglHold: 20120
HIFGain:Low #Agten; 30 dB Radio Device: BTS #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 11.85 dB Ref Offset 11.85 dB.
0B/ Ref 20.00 dBm 10 a5 Ref 20,00 dBm
Log Log
Center Freq CenterFreq
2402000000 GHz 2441000000 GHz,
10.0 10.0
0.0 e -50.0
Center 2.402 GHz Span 5 MHz crstep Center 2.441 GHz Span 5 NIHz P
#Res BW 30 kHz #FVBW 01 kHz #Sweep 100 ms| 500,000 Kz #Res BW 30 kHz #VBW 91 kHz #Bweep 100 ms, 500,000 kiz,
M M
Occupied Bandwidth Total Power .78 dBm [pute - Occupied Bandwidth Total Power 9.20 dBm [outic -
1.2313 MHz FreqOffset 1.2298 MHz FreqOfset
Transmit Freq Error -5.584 kHz OBW Power 99.00 % OHz Transmit Freq Error -3.464 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.389 MHz xdB -20.00 dB x dB Bandwidth 1.383 MHz xdB 20.00 dB
m be Sere ALLNAUTD 035001 Pt 3, 2L
| Genter Freq: 2.480600000 GHz Radio Std: None Frequency
= Trig:Free Run AvglHold: 20/20
HIFGain:Low #Atten; 30 dB Radio Device: BTS
Ref Offset 11,85 dB
1046 Ref 20,00 dBm
Log
Center Freq
2.480000000 GHz,
0.0
-50.0 S
"
Center 2.48 GHz Span 5 NHz ors
#Res BIW 30 kHz #VBW 91 kHz #Sweep 100 ms socnoese?
Man
Occupied Bandwidth Total Power 8.11 dBm
1.2306 MHz FreqOffset
Transmit Freq Error -1.771 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.385 NHz xdB -20.00 dB
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REPORT NO: 13619076-E2V2 DATE: 5/17/2021
FCC ID: DKNRW33

9.3. HOPPING FREQUENCY SEPARATION

LIMITS

FCC §15.247 (a) (1)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mWw.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and the
VBW is set to VBW >= RBW. The sweep time is coupled.

RESULTS
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REPORT NO: 13619076-E2V2 DATE: 5/17/2021
FCC ID: DKNRW33

9.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Agilent Spectrum Analyzer - AP2021.2.4,GA12485,Conducted A

L RF S0&  DC SENSE:IMNT ALIGH &8UTD 11:46:17 AMFeb 16, 2021
[Center Freq 2.441500000 GHz | #Avg Type: RMS mace[l 55|  Frequency
PNO: Wide o Trig:Free Run Avg[Hold:>100/100 TYPE| M Wik
| IFGain:Low —  WAtten: 30 dB BET|P MM
Auto Tune
Ref Offset 11.85 dB AMkr1 1.000 MHz
E%gBIdiv Ref 20.00 dBm 0.170 dB
CenterFreq
100 1= W —1| 2441500000 GHz
0.0o
StartFreq
0o 2.439000000 GHz
e StopFreq
2.444000000 GHz
-30.0
400 CF Step
500.000 kHz
Auto
-50.0
o Freq Offset
' 0 Hz
-70.0
Center 2.441500 GHz Span 5.000 MHz
Res BW 300 kHz #VBW 910 kHz Sweep 2.533 ms (1001 pts)
M3G STATUS
HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: 13619076-E2V2
FCC ID: DKNRW33

DATE: 5/17/2021

9.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Agilent Spectrum Analyzer - AP2021.2.4,GA12485,Conducted A

Res BW 300 kHz #VBW 910 kHz

Sweep 2.533 ms (1001 pts)

L RF S0&  DC SENSE!INT ALIGH ALTO 12006:12 PMFeb 16, 2021 F
[Center Freq 2.441500000 GHz | #Avg Type: RMS TRACE[ 5956 requency
PNO: Wide 50 Trig: Free Run Avg|Held:>100/100 THRE|IM ookt
| IFGain:Low #Atten: 30 dB pET|F MM MM
Auto Tune
Ref Offset 11.85 dB AMkr1 1.000 MHz
E%gBIdiv Ref 20.00 dBm 0.111 dB
Center Freq
100
>v< 2.441500000 GHz
i
0.0on
StartFreq
00 2.439000000 GHz
- Stop Freq
2.444000000 GHz
=300
400 CF Ste
500.000 kHz|
Auto Man
500
A0 Freq Offset
0 Hz
=700
Center 2.441500 GHz Span 5.000 MHz

MSG

ISTATUS

HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: 13619076-E2V2 DATE: 5/17/2021
FCC ID: DKNRW33

9.4. NUMBER OF HOPPING CHANNELS

LIMITS

FCC §15.247 (a) (1) (iii)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels Observed
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REPORT NO: 13619076-E2V2
FCC ID: DKNRW33

DATE: 5/17/2021

9.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Agilent Spectrum Analyzer - AP2021.2.4,GA12485,Conducted A

L RF S0 DC SENSE:INT)| ALIGN BUTO 11:43:46AMFeb 16, 2021 Fi
[Center Freq 2.440000000 GHz I Avg Type: Log-Pwr TacEll 5056 requency
PNO: Fast G0 Trig:Free Run Avg|Hold:>1001100 |
IFGain:Low Atten: 20 dB DeTP NN H
Auto Tune
Ref Offset 11.85 dB
10 dBidiv. Ref 20.00 dBm
Log
CenterFreq
100 T T TR T T ST ey 2.4 GHz|
00!
StartFreq
0o ooscenf| 2 GHz|
0o StopFreq|
2.490000000 GHz|
0.0
0o CF Step
10.000000 MHz|
JAuto Man
-50.0
. Freq Offset
0 Hz|
70,0
Start 2.39000 GHz Stop 2.49000 GHz
‘Res BW 1.0 MHz #VYBW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMSG sTaus

100MHz SPAN

Agilent Spectrum Analyzer - AP2021.2.4,GA12485,Conducted A

L RF 50Q DC SENSE:INT]| ALIGNAUTO 11:37:58 AM Feb 16, 2021 E
Center Freq 2.415000000 GHz i #Avg Type: RMS TRECE[ =356 requency
PNO:Wide TpJ Trig:Free Run Avg|Held:>1001100 reeel
IFGain:Low Atten: 20 dB DETfP NN
Auto Tune|
Ref Offset 11.85 dB
10 dBidiv Ref 20.00 dBm
Log
CenterFreq
10 TT T T7l| 2.415000000 GHz|
0.0
StartFreq
100 2. GHz|
00 StopFreq
2.430000000 GHz|
0.0
400 CF Step|
3.000000 MHz
JAuto Man
500
or Freq Offset
0 Hz|
70.0
Start 2.40000 GHz Stop 2.43000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
Imsc sTATUS.

30MHZ SPAN, SEGMENT 1 OF 3
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REPORT NO: 13619076-E2V2
FCC ID: DKNRW33

DATE: 5/17/2021

Agilent Spectrum Analyzer - AP2021.2.4,GA12485,Conducted A

[so@ oC | ALIGNAUTO 11:41:00AMFeb 16, 2021 F
[Center Freq 2.445000000 GHz ] #Avg Type: RMS TRAGE[T - 3456 requency
PRO: Wide [0 Trig: Free Run Avg|Hold:»100/100 |
IFGain:Low Atten: 20 dB DET|P NN K
Auto Tune|
Ref Offset 11.85 dB
10 dBidiv  Ref 20.00 dBm
Log
CenterFreq|
FT:] I— S 24 GHez|
0.
StartFreq|
0o 24 GHz|
0o StopFreq|
2.460000000 GHz|
300
400 CF Step)|
3.000000 MHz|
Auto Man|
-50.0
. Freq Offset
0 Hz|
700
Start 2.43000 GHz Stop 2.46000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts),
|Mss status

30MHZ SPAN, SEGMENT 2 OF 3

Agilent Spectrum Analyzer - AP2021.2.4,GA12485,Conducted A

L RF 50Q DC SENSE:INT]| ALIGNAUTO 11:42:39 AM Feb 16, 2021 E
Center Freq 2.475000000 GHz i #Avg Type: RMS TRECE[ =356 requency
PNO:Wide TpJ Trig:Free Run Avg|Held:>1001100 reeel
IFGain:Low Atten: 20 dB pErfP NNHE
Auto Tune|
Ref Offset 11.85 dB
10 dBidiv Ref 20.00 dBm
Log
CenterFreq
10 2.475000000 GHz|
0.0
StartFreq
100 2. GHz|
00 StopFreq
2.490000000 GHz|
0.0
400 CF Step|
3.000000 MHz
JAuto Man
500
or Freq Offset
0 Hz|
70.0
Start 2.46000 GHz Stop 2.49000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
Imsc sTATUS.

30MHZ SPAN, SEGMENT 3 OF 3
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REPORT NO: 13619076-E2V2
FCC ID: DKNRW33

DATE: 5/17/2021

9.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Agilent Spectrum Analyzer - AP2021.2.4,GA12485,Conducted A

L RF 50Q DC SENSE:INT]| ALIGNAUTO 12:03:38 PMFeb 16,2021 E
[Center Freq 2.440000000 GHz | Avg Type: Log-Pwr mace[l 5 ose requency
PNO: Fast O Trig: FreeRun Avg|Hold:>100/100 roel
IFGain:Low Atten: 20 dB oer[P NN H
Auto Tune|
Ref Offset11.85 dB
10 dBidiv  Ref 20,00 dBm
Log
CenterFreq
oo 24 GHz|
0.0
StartFreq
-10.0 110166 oy 2 GHz|
0 StopFreq
2.490000000 GHz|
-300
0o CF Step)
10.000000 MHz|
JAuto Man
-50.0
o Freq Offset
0 Hz|
-70.0
Start 2.39000 GHz Stop 2.49000 GHz
‘Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
IMsG sTATUS

100MHz SPAN

Agilent Spectrum Analyzer - AP2021.2.4,GA12485,Conducted A

L RF S0Q DC ALIGNAUTO 1L:57:18AMFeb 16, 2021 E
[Center Freq 2.415000000 GHz . #Avg Type: RMS TRAGE[1 - 3456 requency
PRO:Wide (0 Trig: Free Run Avg|Hold:-1001100 |
IFGain:Low Atten: 20 dB DETP NI
Auto Tune|
Ref Offset 11.85 dB
10 dBidiv. Ref 20.00 dBm
Log
CenterFreq|
10 2.4 GHz
00
StartFreq
0o 2. GHz
e StopFreq|
2.430000000 GHz|
300
0o CF Step
3.000000 MHz|
JAuto Man
-50.0
. Freq Offset
0 Hz|
700
Start 2.40000 GHz Stop 2.43000 GHz
‘Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
IMSG sTaus

30MHZ SPAN, SEGMENT 1 OF 3
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REPORT NO: 13619076-E2V2
FCC ID: DKNRW33

DATE: 5/17/2021

Agilent Spectrum Analyzer - AP2021.2.4,GA12485,Conducted A

[S0e DC | ALIGNAUTO | 12:00:13PMFeb 16, 2021 E
[Center Freq 2.445000000 GHz ] #Avg Type: RMS TRAGE[1 - 345 6 requency
PNO:Wide 0 Trig: Free Run Avg|Holdz-100/100 |
IFGain:Low Atten: 20 dB DET[P N NN M
Auto Tune|
Ref Offset 11.85 dB
10 dBidiv ~ Ref 20.00 dBm
Log
Center Freq|
o 24 GHz
00
StartFreq
-10.0 24 GHz|
e StopFreq
2.460000000 GHz|
300
400 CF Step)
3.000000 MHz|
JAuto Man
-50.0
600 Freq Offset|
0 Hz|
700
Start 2.43000 GHz Stop 2.46000 GHz
‘Res BW 300 kHz #VYBW 910 kHz Sweep 1.000 ms (1001 pts)
|Mss status

30MHZ SPAN, SEGMENT 2 OF 3

Agilent Spectrum Analyzer - AP2021.2.4,GA12485,Conducted A

L RF 50Q DC SENSE:INT]| ALIGNAUTO 12:01:26 PMFeb 16,2021 E
Center Freq 2.475000000 GHz i #Avg Type: RMS TRECE[ =356 requency
PNO:Wide TpJ Trig:Free Run Avg|Held:>1001100 reeel
IFGain:Low Atten: 20 dB pErfP NNHE
Auto Tune|
Ref Offset 11.85 dB
10 dBidiv Ref 20.00 dBm
Log
CenterFreq
10 2.475000000 GHz|
0.0
StartFreq
100 2. GHz|
00 StopFreq
2.490000000 GHz|
0.0
400 CF Step|
3.000000 MHz
JAuto Man
500
or Freq Offset
0 Hz|
70.0
Start 2.46000 GHz Stop 2.49000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
Imsc sTATUS.

30MHZ SPAN, SEGMENT 3 OF 3
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REPORT NO: 13619076-E2V2 DATE: 5/17/2021
FCC ID: DKNRW33

9.5. AVERAGE TIME OF OCCUPANCY

LIMITS

FCC §15.247 (a) (1) (iii)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 3.16 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *
0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

RESULTS
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REPORT NO: 13619076-E2V2 DATE: 5/17/2021
FCC ID: DKNRW33

9.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Number of .
Pulse Pulses in Average Time Limit Margin
DH Packet | Width of Occupancy g
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DH1 0.379 32 0.1213 0.4 -0.2787
DH3 1.632 13 0.2122 0.4 -0.1878
DH5 2.876 7 0.2013 0.4 -0.1987
Pulse I\IPuurIr;t:eiricn)f AL ks Limit Margin
DH Packet | Width of Occupancy 9
0.8 (sec) (sec)
(sec) (sec)
seconds
GFSK AFH Mode
DH1 0.379 8 0.03032 0.4 -0.3697
DH3 1.632 3.25 0.05304 0.4 -0.3470
DH5 2.876 1.75 0.05033 0.4 -0.3497
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REPORT NO: 13619076-E2V2
FCC ID: DKNRW33

DATE: 5/17/2021

FaEaT o EaEaTy P
Trig Delay-1000 s #Avs Type: RMS Frequency 2000us  #Avg Type: RMS Frequency
Pho wide = Trig: Video NO: Wide —+— 11ig:
IF Cain:Low #Atten: 30 dB IFGain:Low #Arten: 30 dB
AMKr1 379.0 p] Auto Tune AMKr 1.632 mg Auto Tune|
0 deicic_Ref 20.00 dBm -0.06 dBf 10ceidivRef 20.00 dBm -0.094
og o
CenterFreq Center Freq
d 2441000000 GHz d 2.441000000 GHz.
" ; 9 " ) b
e StartFreq L StartFreq
1 2441000000 GHz e 2.441000000 GHz.
! StopFreq ! Stop Freq
2441000000 GHz 2.441000000 GHz.
300 00
00 CF Step. 00 CF Step|
1,000000 MHz 1000000 MHz
laute Man |aute Man
50.0 ‘ 50.0
enol) WY Y iy Lilgls Freq Offset o0 iy Freq Offset
1 0Hz OHz
i ‘ i
Center 2.441000000 GHz Span 0 Hz [Center 2441000000 GHz Span 0 Hz
Res BW 1.0 MHz #FVBW 1.0 MHz Sweep 1.000 ms (1001 pts) [Res BW 1.0 MHz #VBW 1.0 MHz Sweep 2.000 ms (1001 pts)
= Sans = Status
SENEE I CERT = T 3 F S T E
Trig Delayd000ps  #Avg Type: RMS T[S 4o requency enter Freq 2.441000000 GHz ] FAvg Type: RMS requency
Pho wide <= Trig: Video s NO: Wids —»— Trig: Free Run
IF Gain:Low #Aten: 30 4B il IFGain:Low #imen: 30 4B
AMEKH 2.876 m9] Auto Tune el Ofset 110545 Auto Tune|
10 didly_Ref 20.00 dBm -0.02 dBf 10 ge/a__Ref 20.00 dBm
Center Freq CenterFreq|
) 2441000000 GHz 1 T T T - || 2441000000 GHz|
)00 {y 4§ " I
hul:] StartFreq StartFreq|
o 2441000000 GHz I | 2.441000000 GHz
! StopFreq I ‘ i | T I I T Stop Freq
2441000000 GHz ‘ ‘ \ ‘ 2.441000000 GHz
- CF Ste ..-.,..w.,_‘._.,J..,_-. A J AN L AL, l AT AR PRELP A 1A CF Step
00 thH': ekt e Do s b bl o ALL e el L 100000 mep)
lauts Man Man
00
or ik Freq Offset Freq Offset|
0Hz OHz
i
[Center 2.441000000 GHz Span0Hz [Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #FVBW 1.0 MHz Sweep 4.000 ms {1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
s s wsc sTamus

PULSE WIDTH - DH5

NUMBER OF PULSES IN 3.16 SECOND

OBSERVATION PERIOD - DH1

eI

T 3 F TEETE
Frequency vy Type: RMS Frequency
PO Wids == Trg: Free Run orter Freq 2441000000 G.-P:im. +| Trig: Free Run
WWCaimiow  #Atten: 30 4B IFGainlow  #Amen: 30 dB
Auto Tune Auto Tune|
Ref Offset 11,85 dB Ref Offset 1.5 dB.
lggﬁldiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
Center Freq CenterFreq
J sl | 2441000000 GHz 2441000000 GHz|
100
StartFreq StartFreq
1o 2441000000 GHz 2441000000 GHz|
m 1 ‘ 1 | 1 StopFreq | a | | ] ] | | StopFreq
| | { ‘ ‘ }’ | 2.441000000 GHz, [ 1 | | I | 2.441000000 GHz|
ry LS NN YA\.-J,L - TIVLFRIFR L0 01 O LY AT 'L lbddud ; CF s’m AL AL L (JJ L 1 IR ! L L P oS Sten
lauto Man Man
sn0
oo Freq Offset Freq Offset|
OHz O Hz|
i
[Center 2.441000000 GHz Span 0 Hz [Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
= Sraus, wsc amaTus

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH3

NUMBER OF PULSES IN 3.16 SECOND

OBSERVATION PERIOD - DH5
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REPORT NO: 13619076-E2V2 DATE: 5/17/2021
FCC ID: DKNRW33

9.5.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
8PSK Normal Mode

3DH1 0.385 32 0.1232 0.4 -0.2768

3DH3 1.634 17 0.2778 0.4 -0.12222

3DH5 2.88 7 0.2016 0.4 -0.1984

Note: for AFH(8PSK) mode, please refer to the results of AFH(GFSK) mode; the channel
selection and hopping rate are the same for both EDR and Basic Rate operation, data for Basic
Rate demonstrates compliance with channel occupancy when AFH is employed.
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REPORT NO: 13619076-E2V2
FCC ID: DKNRW33

DATE: 5/17/2021

Trig Delay-1000 ps  #Avg Type: RMS Frequency enter Freq 2.441000000 GHz | Tria De Frequency
PNO:Wide —»— 11ig: Video PHO: Wide —»— 1118
IF Cain:Low #Atten: 30 dB IF Gainelow #Amen: 30 dB
AMKr1 385.0 p] Auto Tune AMKr1 1.634 ms Auto Tune
19 gEkiy_Ref 20.00 dBm 0.06 dB| 10z Ref 20.00 dBm 0.70 dB
Center Freq CenterFreq|
d 2441000000 GHz 2441000000 GHz
" } ’ R StartFreq Q‘ — ! ' StartFreq|
1 | | 2441000000 GHz } 2441000000 GHz
! StopFreq Stop Freq
N 2441000000 GHz 2.441000000 GHz
0o CF Step CF Step
1,000000 MHz 1.000000 MHz|
laute Man Man
50.0
FreqOffset FreqOf:
600 gl i | LR N req Dst req Ds::
i
[Center 2441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms {1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 2.000 ms (1001 pts),
= Sans wsc sTamus
PULSE WIDTH = 3DH1 PULSE WIDTH - 3DH3
U 3 T SENSE I AR AT £
enter Freq 2.441000000 GHz Trig Delay4000 s #Avg Type: RMS Frequency #Avg Type: RS Frequency
PO: Wide —- Trig: Video
IFGaimLow  BAmen: 30 dB
AMKr 2.880 ms] Auto Tung et omeet 1195 45 Auto Tune
[0 ey Ref 20.00 dBm 0.93 dB 1o geiiv_Ref 20.00 dBm
Center Freq| ‘ Center Freq
2441000000 GHz| ) I || 2441000000 GHz
[ ¢ StartFreg| Y Il T I StartFreq
2441000000 GHz 00 | 2.441000000 GHz.
StopFreq| ! I I StopFreq
2.441000000 GHz . ‘ ‘ 2.441000000 GHz.
CF Step e Ii 1_,\_U CF Step
1.000000 MHz| 1,000000 MHz,
Man {Auto Man
500
Freq Offset| . Freq Offset.
0z OHz
T
Center 2.441000000 GHz Span 0 Hz [Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz ‘Sweep 4.000 ms (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.200 s (1001 pts),
usc STars = Status
PULSE WIDTH — 3DH5 NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — 3DH1
Agilent Spectrum A
U 3 T SENSEINT] - Frequency SET Frequency
enter Freq 2441000000GHz ] 2HZ i) Trig:Free Run
IF GaiLuw amen: 30 4B WFGaimiow  RAten: 30 4B
Ref Offset 11.85 dB AutoTune Ref Offset 11,85 dB AutoTune
10 dBidiv Ref 20.00 dBm EESEM\- Ref 20.00 dBm
Center Freq| Center Freq
| 2441000000 GHz| d 2.441000000 GHz.
[ 111 H I StartFreq| " StartFreq
2441000000 GHz 00 2.441000000 GHz.
| StopFreq| ! StopFreq
| i “ 110 (il 1 1] ) L] q ‘ 2441000000 GHz] , | | || [[}] 2441000000 61z
s it bt L LU T L, ILIO® FAY 51 oo+ I1TR SR AN PR IPRL W AL 1.uu|$n:mpz 0.0 b bbb .,‘.,_\,_._.L A JL S ,‘L,.‘U.,L 1000%505»;:4':
Man {Auto Man
500
Freq Offset| . Freq Offset
0Hz, OHz
T
Center 2.441000000 GHz Span 0 Hz [Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.200 s (1001 pts) Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)
usc STars = Status
NUMBER OF PULSES IN 3.16 SECOND NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD = 3DH3 OBSERVATION PERIOD = 3DH5

Page 31 of 72

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: 13619076-E2V2 DATE: 5/17/2021
FCC ID: DKNRW33

9.6. OUTPUT POWER

LIMITS

§15.247 (b) (1)

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm. Alternatively,
frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping channel
carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the
hopping channel, whichever is greater, provided the systems operate with an output power no
greater than 125 mW.

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz
band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125
watts

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
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REPORT NO: 13619076-E2V2
FCC ID: DKNRW33

DATE: 5/17/2021

9.6.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: 19480 BS
Date: 2/15/2021
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 9.46 21 -11.54
Middle 2441 9.70 21 -11.3
High 2480 9.00 21 -12

9.6.2. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

Tested By: 19480 BS
Date: 2/15/2021
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 8.52 21 -12.48
Middle 2441 8.79 21 -12.21
High 2480 7.83 21 -13.17

9.6.3. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Tested By: 19480 BS

Date: 2/15/2021
Channel Frequency Output Power Limit Margin

(MHz) (dBm) (dBm) (dB)
Low 2402 8.63 21 -12.37
Middle 2441 8.94 21 -12.06
High 2480 7.98 21 -13.02
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REPORT NO: 13619076-E2V2 DATE: 5/17/2021
FCC ID: DKNRW33

9.7. AVERAGE POWER

LIMITS

None; for reporting purposes only

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

RESULTS
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REPORT NO: 13619076-E2V2

FCC ID: DKNRW33

DATE: 5/17/2021

9.7.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: 19480 BS
Date 2/15/2021
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 9.35
Middle 2441 9.6
High 2480 8.86

9.7.2. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

Tested By: 19480 BS
Date 2/15/2021
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 5.92
Middle 2441 6.15
High 2480 5.17

9.7.3. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Tested By: 19480 BS
Date 2/15/2021
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 5.93
Middle 2441 6.16
High 2480 5.15
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REPORT NO: 13619076-E2V2 DATE: 5/17/2021
FCC ID: DKNRW33

9.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
Limit = -20 dBc

TEST PROCEDURE

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

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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REPORT NO: 13619076-E2V2
FCC ID: DKNRW33

DATE: 5/17/2021

9.8.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Antenna 1 SPURIOUS EMISSIONS, NON-HOPPING
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REPORT NO: 13619076-E2V2 DATE: 5/17/2021

FCC ID: DKNRW33

Antenna 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

Agilent Spectrum Analyzer - AP2071,2.4,GA17485, Conducted A Agilent Spectrum Analyzer - AP2071.2.4,GA1 2485 Conducted A
L [T SENEMT LIZIATE 114731 AN e 16,7001 Frequency L . lwa T EE T LIFVAT 1143150 AM Fe L, 21 Frequency
Hhva Typs: RMS s . #Ava Type: RMS s
R F P 0 N G..':: Wide —— 1rig: Free Run Avg|Hold: 100100 enter Fqu 200 A (0 G..’:g.,m, = Trig: Avg|Hold: 1001100 TYPE{Min
IFGainLow #Atten: 30 dB IFGain:Law #Atten: 30 dB cerl®
r D A0E 16 - Auto Tune; r C) rET - Auto Tune|
Ref Offset 11,65 dB Mkr1 2.406 165 GHz Ref Offset 1185 dB Mkr12.476 165 GHz
10 dzidiy__Ref 20.00 dBm 9.612 dBm) 10 devdiy__Ref 20.00 dBm 8.924 dBm
Log . E— Log
Center Freq| Center Freq|
2.400000000 GHz] : : : : : 2483500000 GHz|
StartFreq) T T T T StartFreq|
2.382600000 GHz] T T A T T 2476000000 GHz|
) o 0 0
Stop Freq| Stop Freq
2.407600000 GHz| 2.491000000 GHz|
Center 2.400000 GHz Span 15.00 MHz CF Step Center 2.483500 GHz Span 15.00 MHz CF Step,
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz| #Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) 1.500000 MHz|
| A |
In_--__——_f futo Men L S I A I ) A oy [ Men
N T 2,406 165 GHz 9612 dBm H f 2.476 16 GHz 8.924 dBm
2 N f 2,400 000 GHz 50,685 dBm Z N 1 2486035 GHz 47.116 dBm
3N f 2392890 GHz  48.336 dBm FreqOffset 3N 1 2483500GHz  49.014 dBm FreqOffset
& 0 H| A 0Hz|
6 6
7 T
8 8
3 9
10 10
1 v 11 "
< » « »
o — wsa —

Page 38 of 72

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: 13619076-E2V2 DATE: 5/17/2021

FCC ID: DKNRW33

9.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Antenna 1 SPURIOUS EMISSIONS, NON-HOPPING
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REPORT NO: 13619076-E2V2
FCC ID: DKNRW33

DATE: 5/17/2021

Antenna 1 SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

Agiient Spectrum Analyzer - APZ071,2.4,GA17485 Conducted A Agilent Spectrum Analyzer - APZ0Z1,2.4,Gh1 2485, Conducted A
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REPORT NO: 13619076-E2V2 DATE: 5/17/2021
FCC ID: DKNRW33

10. RADIATED TEST RESULTS

LIMITS

FCC 8§15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvV/im)at3m (dBuV/m) at 3m
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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REPORT NO: 13619076-E2V2 DATE: 5/17/2021
FCC ID: DKNRW33

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-E2V2
FCC ID: DKNRW33

DATE: 5/17/2021

10.1. TRANSMITTER ABOVE 1 GHz

10.1.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1,\I__LIL Fremont — Chamber J 2021 Feb 18 11:28: 48
25
Restricted Bondedge
Pro ject Mumber 13619876
s Client:Dish Technologies
Config:EUT + Support Equipment
Mode: GFSK_2482_H
185 Tested by:23653 DC n
[
‘ : -
: |
L R B .
- \
£ -
3 7sl T
o |
: |
65 o]
I
55l fverage Eimit (dBuUim) 2 ‘ : | 1
L STV SERTY RTINS Lo b s L i L TRAPPBpIT AR i u.k".w&m
45 }
st 3
— —O o
35
2.3 T8 SMHz/ 2,415
Frequency (GHz)
Renge (BHz] [T Rel/Atin  Det/fug Node Sueep s #ps/fade  Fosition Fonge (Blz REUABY Ref/Alin  Det/fvy Hode Sueep Pts foups/Mode  Position
1:2.31-2.415 MC-3aE) /3N 18912 PERK/Par fvg(RHS)  Swaechuto: L k2l en i 3 H-3dB ik t 474/l s5]} degs
bow CH BE — H.TST
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading PRE0100034 Reading Limit (dB) (dBuVv/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 * 2.38999 33.26 Pk 32.1 -14.2 51.16 - 74 22.84 291 231 H
2 *2.37888 35.63 Pk 32.1 -14.2 53.53 - - 74 -20.47 291 231 H
3 * 2.38999 20.19 VALT 32.1 -14.2 38.09 54 -15.91 - - 291 231 H
4 *2.38199 21.27 VALT 32.1 -14.2 39.17 54 -14.83 291 231 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 13619076-E2V2 DATE: 5/17/2021
FCC ID: DKNRW33

VERTICAL RESULT

y oUL_Fremont - Chomber J 2621 Feb 18  11:41:47
25 : :
H Restricted Bondedge
- Project Number 13619876
S Client:Dish Technologies
Config:EUT + Support Equipment
_ Mode: GFSK_2482 U
L Tested by:23653 OC
9'—'\ ,,,,,
L
5
5 75
@
Gl
65
55 imi dBullim) % 1 )\' t
i, i A MLl TR e (g b okl bbbl ikl " s " A, | e o 'ﬂrmﬂ“
45
4 3
o {5}
35
2. 31 T8 SMH=z/ 2.415
Freguency (GHz)
Renge (BHz) [T Ref/Atin  Detig Hode Sueep Pis  ¥ups/Hade Position Rarge Coiz) REU/ABY Ref/Atin  Det/Avg Hode Sueep Fts #Gups/Mode  Fosition
fow CH BE - U TST
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading PRE0100034 (dB) Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 *2.38999 33.04 Pk 32.1 -14.2 50.94 - 74 -23.06 18 232 v
2 *2.3857 35.54 Pk 32.1 -14.2 53.44 - - 74 -20.56 18 232 v
3 *2.38999 20.06 VALT 32.1 -14.2 37.96 54 -16.04 - - 18 232 v
4 *2.38197 20.88 VALT 32.1 -14.2 38.78 54 -15.22 - - 18 232 v
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
Page 44 of 72
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-E2V2
FCC ID: DKNRW33

DATE: 5/17/2021

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

quUL Fremont - Chamber J 2821 Feb 18 13:44: 36
25 T
Restricted Bondedge
Project Number:13619876
L e s e S “IClient:Dish Technologies
Config:EUT + Support Egquipment
Made : GFSK_2480_H
185) A “{Tested by:23653 DC
| ‘\
|
95 I !
85) !
- |
wE ‘
3 75 i
@
3 I
65 |
\@‘I-\I: Limit CdBul/w H
] | I
™ "™ T ARITRTY i nmw.u FTOTT PTTA WITIY (T I TRCRN R} FPRpTIIwY mumm
45| \
d
. _ -
35
2.46 T8, 3MHz/ 2.563
Freguency (GHz)
Fonge (GHz) FEU/UBU Ref/Atin  Dat/Avg Hode Sueep Pls  Fps/fade FPosition Ronge (6Hz) FRELVBU Ref/Atin  Det/Hvg Hode Juesp Pts  45ups/Mbde  Fosition
1:2.46-2.563 MC-38) /30 189,12 PEGK/Pur fvg(RHS)  SesecCiudo) 9861 MAOH 276 degs 173 cn K 16 € Ll i B PER t A i a8 /R
High CH BE - H.TST
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading PRE0100034 Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dBuV/m) (dBuV/im) (dB)
1 *2.48351 36.04 Pk 32.5 -14.2 54.34 - 74 -19.66 276 173 H
2 *2.48369 36.09 Pk 32.5 -14.2 54.39 - - 74 -19.61 276 173 H
3 *2.48351 22.58 VALT 32.5 -14.2 40.88 54 -13.12 - - 276 173 H
4 *2.48367 22.35 VALT 32.5 -14.2 40.65 54 -13.35 276 173 H

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

Pk - Peak detector

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 13619076-E2V2 DATE: 5/17/2021
FCC ID: DKNRW33

VERTICAL RESULT

UL Fremont - Chamber J 26821 Feb 18 13:54:39

125

Restricted Bondedge

s Project Number:13619876

Client:Dish Technologies
Config:EUT + Support Egquipment
- Mode : GFSK_2488_U
L o Tested by:23653 OC
9'—'\ ,,,,,
o
5
2 ] P TROTIONIIRITS: SO N -l
=
T
65)
1 .
Averoge Limit (dBul/m
S g
P oL R ORI by T TR IR Y Y TR PR PR VT YR RS FTPRT Py pwITTe
45 3
o
35)
2.36 ] T8 3H=7 7 563
Frequency [GHz)
Renge (GHz) REULUBL Ref/Atin  Det/ivg Hode Suesp Pis  Eups/Hade Position Rarge Coiz) RELVVBU Ref/fttn  Det/dvg Hode Tuesp Pts  #5ups/Mode  Position
High CH BE - U TST
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading PRE0100034 (dB) Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 *2.48351 34.2 Pk 32.5 142 52.5 - 74 215 13 280 v
2 *2.48365 36.14 Pk 32.5 142 54.44 - - 74 -19.56 13 280 v
3 *2.48351 22.37 VALT 32.5 142 40.67 54 -13.33 - - 13 280 v
4 *2.48357 22.28 VALT 32.5 142 40.58 54 -13.42 - - 13 280 v
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 13619076-E2V2
FCC ID: DKNRW33

DATE: 5/17/2021

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

H'ﬁUL Fremont — Chomker K 2821 Feb 19 21:52:26
Redicted Emissions 3-Meters
185 Project Numker:13619876
""""""" Client:Dish Techrologies
Config:EUT + Support Equipment
Mode:BT_GFSK_24B2MH=
95 Tested by: 18629 RL
IS |eeverennneeeeeemmmmesa e eeemss e eeeenesa e eereen e
FPeak imi Bul
£ OSSOSO OO SUOUOUSOOOUU SSSOOUOO OO0 OO OO OO UOOOSNSUIOOO OO [SUOUOUSNUOOS SOUSOUOOUNS SUOUOUUOOS SUOUUUUNURE OOUNOOS OSSOSO
e
=
2 Y IS S S
[15)
T
-~ Avg Cdl J ]
T OSSOSOt SUOOOOOO SOV SOOOOO OO SO OO OO SO
2 4
1 [
45 | [ 4
[N Y O M
i antROR oot .. EONURURENS SSUNRURURURURURRURURURURURSURONS Y IV SN SO0 S SO SO0 . | L T .
35 1 AT Ih ' ! wl:“-‘"'
25|
1 T8 18
Freguency (GHz)
e b B4 R P R BTV RRWes TRaw B ST DD
b.TST 38915 15 Jun 2618 Rev 9.5 30 fpr 2628
H'ﬁUL Fremont — Chomker K 2821 Feb 19 21:52:26
Redicted Emissions 3-Meters
185 Project Numker:13619876
""""""" Client:Dish Techrologies
Config:EUT + Support Equipment
Mode:BT_GFSK_24B2MH=
95 Tested by: 18629 RL
o OOt 0SSOSO OSSOSO OSSO SOS OSSR U
FPeak imit B ul
£ OSSO OO OO (OSSOSO OSSOSO OO OOOUSSSUIOOO OO [SUOUOUSNUOOS SOUSOUOTURS: SUOUOUUROOS SUOUSSUNURE OOUNOOS OSSO OO
e
=
2 Y O S S S
[15)
T
~ Avg CdBull/m2
T eSOt SO OVOO SO0 SO SO
3
45 : @
Lol it
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
b.TST 38915 15 Jun 2618 Rev 9.5 30 fpr 2628

VERTICAL
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REPORT NO: 13619076-E2V2 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/im) (dB)
1 *1.48367 60.95 PKFH 279 -36.5 52.35 - - 74 -21.65 88 195 H
*1.48361 51.48 VALT 279 -36.5 42.88 54 -11.12 - - 88 195 H
2 2.9672 56.02 PKFH 32.8 -33.3 55.52 - - 305 103 H
3 2.96703 57.91 PKFH 32.8 -33.3 57.41 - - 324 100 Vv
4 *5.044 58.66 PKFH 34.4 -40.4 52.66 - - 74 -21.34 269 104 H
*5.04398 48.06 VALT 34.4 -40.4 42.06 54 -11.94 - - 269 104 H
5 7.20563 54.27 PKFH 36 -38.6 51.67 - - 223 96 Vv
6 10.00015 56.15 PKFH 37.1 -36.7 56.55 - - - - 292 225 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 13619076-E2V2
FCC ID: DKNRW33

DATE: 5/17/2021

MID CHANNEL RESULTS

! I5UL Fremont — Chomker K 2821 Feb 18  22:34:48
Radioted Emissions 3-Meters
185 Project Numker:13619876
""""""" Client:Dish Techrologies
Config:EUT + Support Equipment
Mode :BT GFSK_2441MHz
95 Tested by: 18629 RL
Lo OO SOS SSSUSOSSSOUIES SOSOOORSSSOOOOEN RSO SOOO SO U
FPeak imit B ul
75
e
~
2 oY OSSOSO SOSSUOU SNSSSSUOUOUS SUSSSUSSOR R N
[15)
o N . .
< fvg Limit CdBuU/m)
55 S ossOUS OSSO0 DU SO SO
[T b
FRRE T R
25| :
1 i 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
| I‘ELJL Fremont — Chamber K 2821 Fek 18 22:34:48
Radicted Emis=ions 3-Meters
Project Mumber: 13619876
L Client:Dish Technologies
Config:EUT + Support Equipment
Made :ET_GFSK_2441MHz
95} Tested by: 18629 RL
o e e I S
Fealk imi Bl
el ==
E
3
e &2 R R
@
2 Avg Limit C(dBul/m) ;
vg Limit CdBul/m] i
11 S SO S - S — &
=
3
4
45 2
35
25 !
1 i 8
Frequency (GHz)
Range (GH1) [T Ref /Mtin  Doliig Mode Sanep Pls  Foups/ods  Position Rorge CGH2) BB Fof/Attn  Dot/ivg Mods Saoep Pia  Voupailiode Position
FCC Port!SC 2.dGHz RSE.TST 38915 15 Jun 2818 Rev 9.5 38 Apr 2624

Page 49 of 72

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: 13619076-E2V2 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/im) (dB)
1 *1.48351 63.29 PKFH 279 -36.5 54.69 - - 74 -19.31 10 172 H
*1.48352 54.56 VALT 279 -36.5 45.96 54 -8.04 - - 10 172 H
2 2.96693 57.47 PKFH 32.8 -33.3 56.97 - - - - 299 96 Vv
3 9.99993 51.16 PKFH 37.1 -36.7 51.56 - - - - 253 383 H
4 4.45042 56.48 PKFH 34 -41.7 48.78 - - - - 8 115 Vv
5 *7.32251 53.51 PKFH 36.1 -38.2 51.41 - - 74 -22.59 93 98 Vv
*7.32301 47.23 VALT 36.1 -38.2 45.13 54 -8.87 - - 93 98 Vv
6 9.99995 56.29 PKFH 37.1 -36.7 56.69 - - - - 292 108 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 13619076-E2V2
FCC ID: DKNRW33

DATE: 5/17/2021

HIGH CHANNEL RESULTS

H5UL Fremont — Chomker K 2821 Feb 18  21:41:33
Redicted Emissions 3-Meters
185 Project Number:13619876
""""""" Client:Dish Techrologies
Config:EUT + Support Equipment
Mode:BT_GFSK_2488MH=
95 Tested by: 18629 RL
IS |eeerrennmeeeeeemmmmesa e eeneee e
Peak JBu
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55 S us s OUS OUSOSOIOEN ASUOOROO R SO SO
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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
H5UL Fremont — Chomker K 2821 Feb 18  21:41:33
Redicted Emissions 3-Meters
185 Project Numker:13619876
""""""" Client:Dish Techrologies
Config:EUT + Support Equipment
Mode:BT_GFSK_2488MH=
95 Tested by: 18629 RL
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a o
% 3
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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 Portf5C 2 46Hz RSE.TST 38315 (5 Jun 2818

Rev 9.5 38 fpr 2826

VERTICAL

Page 51 of 72

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: 13619076-E2V2
FCC ID: DKNRW33

DATE: 5/17/2021

Radiated Emissions

Marker Frequency Meter Det AF (dB/m) Amp/Cbl/Fltr/Pad Corrected Avg Limit Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading T863 (dB) Reading (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dBuV/im) (dB)
1 *1.48332 62.77 PKFH 27.9 -36.5 54.17 - - 74 -19.83 15 105 H
*1.48351 53.85 VALT 27.9 -36.5 45.25 54 -8.75 - - 15 105 H
2 296711 54.23 PKFH 328 -33.3 53.73 - - 181 170 H
3 2.96701 55.67 PKFH 328 -33.3 55.17 123 197 Vv
4 9.99999 50.58 PKFH 37.1 -36.7 50.98 - - 252 222 H
5 *7.43972 53.13 PKFH 36.1 -38 51.23 - - 74 -22.77 95 97 Vv
*7.44003 46.65 VALT 36.1 -38 44.75 54 -9.25 - - 95 97 Vv
6 10.00005 55.85 PKFH 37.1 -36.7 56.25 - - 291 99 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 13619076-E2V2 DATE: 5/17/2021
FCC ID: DKNRW33

10.1.2. BLUETOOTH ENHANCED DATA RATE 8PSK
MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

I,\I__UL Fremaont — Chamber J 2821 Feb 18 14:17.59
25
Restricted Bondedge
Project Number: 136180876
115 Client:Dish Technologies
Config:EUT + Support Equipment
Mode: 8PSK_2482_H
1850 H Tested by: 23653 DC N
I
‘ : 4
=T OSSOSO SOOI A ; H ]
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E
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3 5 l
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65 i 4‘
55l fverage Eimit (dBulim) ‘ = [
MM‘ Lol o e i Ik b kil a ol e al kgl |u|,_4u.u.4§L Lol b, L -Ll '.
45 ; ; ; ; |
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Gl =t
35
2.31 18 .5MH=z/ Z.415
Frequency (GHz)
Renge (GHz) FEU/VEY Ref/atin  Det/fwg Hode Sueep Pls Waps/Made Position Ronge (GHz) REWVVEY Fef/atin  Det/Avg Hode Juesp Pts  45ups/Mbde  Fosition
PZN245 LM A2 PERer eglRND Sesectide) S MO 157 dogs 1B cn #| 72 1124 e 18 FERK 1L iy " T
Low CH BE = W TST

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading PRE0100034 (dB) Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuVv) (dB/m) (dBuVv/m) (dBuV/m) (dB)
1 *2.38999 32.72 Pk 321 -14.2 50.62 - - 74 -23.38 192 135 H
2 *2.37678 34.39 Pk 321 -14.3 52.19 - - 74 -21.81 192 135 H
3 *2.38999 20.08 VALT 321 -14.2 37.98 54 -16.02 - - 192 135 H
4 *2.382 20.96 VALT 321 -14.2 38.86 54 -15.14 - - 192 135 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 13619076-E2V2 DATE: 5/17/2021
FCC ID: DKNRW33

VERTICAL RESULT

| 25Uk Frement - Chomber J 2021 Feb 18 14:39,15
25
Restricted Bondedge
Praject Humber:13618876
L Client:Dish Technologies
Config:EUT + Support Equipment
Mode : BPSK_2482_\
L N Tested by 23653 DC
L T
BB errerrer e
G
3 75
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RIS bbb " (TP T e L il .
. i ;
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o o
35
2.31 0 SHAzZ/ ' Z. 215
Frequency (GHz)
Renge (Hz) (= Ref/Atin  Del/fug Mode Sueep s #pa/fade  Fosition Ronge (GHz) REWL/LBU Ref/ftin  Det/Avg Hode Sueep. Pts  #Sups/Mbde  Fosition
Low CH BE — U.TST
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading PRE0100034 (dB) Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 *2.38999 3221 Pk 32.1 142 50.11 - - 74 -23.89 141 117 v
2 *2.37938 35.42 Pk 32.1 142 53.32 - - 74 -20.68 141 117 v
3 *2.38999 19.95 VALT 32.1 142 37.85 54 -16.15 - - 141 117 v
4 *2.375 20.34 VALT 32.1 -14.3 38.14 54 -15.86 - - 141 117 v
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 13619076-E2V2 DATE: 5/17/2021
FCC ID: DKNRW33

BANDEDGE (HIGH CHANNEL)
HORIZONTAL RESULT

I_1EUL Frement - Chamber J 2821 Feb 18 14:49:16
25

Restricted Bandedge
Froject Number: 13618876

L Client:Dish Technalogies
Config:EUT + Support Equipment
Mode | BPSK_2488 H
135 A Tested by:23653 DC
A
I
95} | l{"
I
B85 e
.
@ |
3
|

65
2
Average Limit CdBul/w :
55 | i
o, PN TR T L e i s L A m M“H“""MWWM

2 o - 3
35
2.46 TE. 3MA=/ 7 563
Frequency (GHz)
Renge (GHz) FERU/ VB Ref/dtin  Det/feg Hode Suesp Pls  Fps/fade FPosition “Rarge (GHD) RBWLBU Ref/itin  Det/fvg Hode Tuesp Pts  #5ups/Mode  Position
1206253 M-I/ NBAZ PETar (R Sweeelhulo) 01 M 276 dogs 137 cn 0| 7.2 M6 e 18 FERK 1L iy TR T
High CH BE - H.TST
Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading PRE0100034 (dB) Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuv) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 *2.48351 34.51 Pk 32.5 142 52.81 - - 74 21.19 270 137 H
2 * 2.48402 40.33 Pk 32.5 142 58.63 - - 74 -15.37 270 137 H
3 *2.48351 21.68 VALT 32.5 142 39.98 54 -14.02 - - 270 137 H
4 2.55995 20.93 VALT 32.6 -13.9 39.63 54 -14.37 270 137 H
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 13619076-E2V2 DATE: 5/17/2021
FCC ID: DKNRW33

VERTICAL RESULT

| o5l Fremant - Chamber J 2921 Feb 18  14:57:53
25
Restricted Bondedge
- Project Number: 13619876
L S Client:Dish Technologies
Config:EUT + Support Equipment
i Mode: BPSK_2488_U
LB Tested by:23653 DC
9!: ......
1 SRS
G
3 75
@
&
65 i
. ‘.‘2 Average Limit CdBul/n i i
55 i ; E i ; i i
NWRPRIT .7, T BTTH TP TR TR} PRMVYRYITT i Lo rY P
45 ; ‘
2 2
35
2.46 18, 3MHz/ 2.563
Frequency (GHz)
Fenge (GHz) FEUVBN Fef/ALin  Det/ing Hode Sueep s #pa/fade  Fosition Forge (6Hz) REWABY Ref/flin  Detifivg Hode Sueep Pts foups/Mode  FPosition
High CH BE - U.TST

Marker Frequency Meter Det AF Amp/Cbl/Fltr/Pad Corrected Average Margin Peak Limit PK Azimuth Height Polarity
(GHz) Reading PRE0100034 (dB) Reading Limit (dB) (dBuV/m) Margin (Degs) (cm)
(dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB)
1 *2.48351 33.39 Pk 32.5 -14.2 51.69 - - 74 -22.31 117 129 i
2 * 2.4836 36.06 Pk 32.5 -14.2 54.36 - - 74 -19.64 117 129 i
3 *2.48351 20.37 VALIT 32.5 -14.2 38.67 54 -15.33 - - 117 129 \
4 2.55993 20.53 VALIT 32.6 -13.9 39.23 54 -14.77 - - 117 129 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 13619076-E2V2
FCC ID: DKNRW33

DATE: 5/17/2021

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

WI5UL Fremont — Chomkber K 2821 Feb 22 18:22:56
‘ Rodicted Emissions 3-Meters
195 Praoject Number:13619876
Client:Dish Techrologies
Config EUT + Suppart Equipment
Mode: BT 8PSK 24B2MHz
95 Tested by: 18629 RL
as
Peal JBul/md
75
i
<
3 &5
i)
K ~
~ H-J' mit CdBull/m)

SR

25| :
1 e 18
Freguency (GHz)
B B B DR e el B S [ o B Bt e & W G
FCC Porti5C 2. dGHz RSE.TST 38315 15 Jun 2818 Rev 9.5 38 fpr 2820
! IISLIL Fremont — Chomkber K 2021 Feb 22 18:22:56
Radicted Emissions 3-Meters
185 Project Number:13519876
Client:Dish Techrologies
Config EUT + Support Equipment
Mode:BT_BPSK_24B2MH=
95 Tested by: 18629 RL
a5
Peak it CdBul/m)
75
&
S 5
2 =]
©
o =
M fvg Limit CdBuU/m)
55) i
o
5
a5 )
o
35 e e L I
25| '
1 18 18
Frequency (GHz)
Fonge (GHz) REUABH Raf/itin  Det/fivg fode Sennp Fla  Kapufods Fosition Rorge (5) R/ Ref/fittn  Det/fvg Hods Sesp Hupsllods  Pourtion
FCC Port1SC 2.4GHz RSE.TST 38915 15 Jun 2018 Rev 9.5 38 Apr 2624

VERTICAL
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REPORT NO: 13619076-E2V2 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/im) (dB)
1 *1.4835 65.04 PKFH 27.9 -36.5 56.44 - - 74 -17.56 58 212 H
*1.48353 56.38 VALT 27.9 -36.5 47.78 54 -6.22 - - 58 212 H
2 1.63184 60.06 PKFH 28.9 -36.6 52.36 - - - - 91 108 H
3 2.96706 54.16 PKFH 32.8 -33.3 53.66 - - - - 347 104 H
4 4.4507 55.02 PKFH 34 -41.7 47.32 - - - - 96 259 Vv
5 *4.89573 52.89 PKFH 34.4 -40.5 46.79 - - 74 -27.21 333 116 Vv
*4.89563 39.52 VALT 34.4 -40.5 33.42 54 -20.58 - - 333 116 Vv
6 9.99977 55.92 PKFH 37.1 -36.7 56.32 - - 294 111 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 13619076-E2V2
FCC ID: DKNRW33

DATE: 5/17/2021

MID CHANNEL RESULTS

H5UL Fremont — Chomkber K 2021 Feb 22 15:39:58
Rodicted Emissions 3-Meters
185 Project Number:13519876
Client:Dish Techrologies
Config:EUT + Suppart Equipment
Made BT BPSK_2441MHz
95 Tested by: 18629 RL
a5
Peak CdBul/m)
75
7
=
3 65
[i5)
D -
~ Avg Limit (dBul/m)

P 4 M
| | | ,l‘ ,,,,,,, . Aoy -
b st g
25 :
1 e 18
Freguency (GHz)
W W R e B W B | B B R e e § W AL
FCC Porti5C 2. dGHz RSE.TST 38315 15 Jun 2818 Rev 9.5 38 fpr 2820
! |5LJL Fremont — Chomkber K 2021 Feb 22 15:39:58
Radicted Emissions 3-Meters
185 Project Number:13519876
Client:Dish Techrologies
Config EUT + Support Equipment
Made BT BPSK_2441MHz
95 Tested by: 18629 RL
a5
Peak CdEu/m)
75
c
S 5
2 =]
©
& Avg Limit CdBul/ml i
- ve ) il : -
5 : 2
3
45 @ g
Lo TV Wttt " e oSNNS SUUSOURSOSUSOOSSRRSOSSSOU NO0 WSRO SNSUOURS OFTOURE SO O SOSUOPP) (U OO O DU SOV SO0 RO P ¥ 0 el SO
25| '
1 18 18
Frequency (GHz)
Fonge (61z) RBUARL Raf/iltn  Da/iivg Mods Seacp s Fopoiode Fosition Farge (62) REL/ Raf/Attn  Det/ivg Hods Swosp Pta Fupslhode Poailion
FCC Port1SC 2.4GHz RSE.TST 38915 15 Jun 2018 Rev 9.5 38 Apr 2624

VERTICAL
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REPORT NO: 13619076-E2V2
FCC ID: DKNRW33

DATE: 5/17/2021

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/im) (dB)
1 *1.48348 63.81 PKFH 279 -36.5 55.21 - - 74 -18.79 63 204 H
*1.48351 54.45 VALT 279 -36.5 45.85 54 -8.15 - - 63 204 H
2 1.63189 58.87 PKFH 28.9 -36.6 51.17 - - 92 107 H
3 2.96699 55.14 PKFH 32.8 -33.3 54.64 - - 127 121 Vv
4 *3.709 54.92 PKFH 33.6 -41.5 47.02 - - 74 -26.98 333 279 H
*3.70877 50.01 VALT 33.6 -41.5 4211 54 -11.89 - - 333 279 H
5 4.45044 55.4 PKFH 34 -41.7 47.7 - - 103 256 Vv
6 9.99995 55.71 PKFH 37.1 -36.7 56.11 293 111 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 13619076-E2V2
FCC ID: DKNRW33

DATE: 5/17/2021

HIGH CHANNEL RESULTS

CalBull/m)

H5UL Fremont — Chomkber K 2821 Feb 22 28:57:25
Rodicted Emissions 3-Meters

185 Project Number:13519876
Client:Dish Techrologies
Config:EUT + Suppart Equipment
Mode:BT_BPSK_248BMH=

95 Tested by: 18629 RL

a5

Peak it CdBul/m)
75
65

1
Freguency (GHz)
W W R e B W B | B B R e e § W AL
FCC Porti5C 2. dGHz RSE.TST 38315 15 Jun 2818 Rev 9.5 38 fpr 2820
! I5UL Fremont — Chomkber K 2821 Feb 22 28:57:25
Rodicted Emissions 3-Meters
185 Project Number:13519876
Client:Dish Techrologies
Config EUT + Support Equipment
Mode:BT_BPSK_248BMH=
95 Tested by: 18629 RL
a5
Peak it CdBul/m)
75
&
S 5
2 =]
©
z Limit CdBuU/m)
Fve mit CdBuls |
55) ! 6
- =
45
45 5 o8
Q
35 bt e L g e
25| '
1 18 18
Frequency (GHz)
Fonge (61z) RBUARL Raf/iltn  Da/iivg Mods Seacp s Fopoiode Fosition Farge (62) REL/ Raf/Attn  Det/ivg Hods Swosp Pta Fupslhode Poailion
FCC Port1SC 2.4GHz RSE.TST 38915 15 Jun 2018 Rev 9.5 38 Apr 2624

VERTICAL
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REPORT NO: 13619076-E2V2 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/im) (dB)
1 *1.48348 66.07 PKFH 27.9 -36.5 57.47 - - 74 -16.53 130 149 H
*1.48353 57.51 VALT 27.9 -36.5 48.91 54 -5.09 - - 130 149 H
2 2.96695 54.94 PKFH 32.8 -33.3 54.44 - - - - 345 142 H
3 *3.70873 52.46 PKFH 33.6 -41.5 44.56 - - 74 -29.44 313 220 Vv
*3.70878 42.68 VALT 33.6 -41.5 34.78 54 -19.22 - - 313 220 Vv
4 *5.04394 53.76 PKFH 34.4 -40.4 47.76 - - 74 -26.24 336 98 Vv
*5.04398 39.08 VALT 34.4 -40.4 33.08 54 -20.92 - - 336 98 Vv
5 5.19239 52.74 PKFH 34.6 -40.3 47.04 - - - - 345 124 Vv
6 10.00013 56.02 PKFH 37.1 -36.7 56.42 - - - - 294 111 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PKFH FHSS/BT RB=100k for Frequencies<1GHz / RB=1MHz for Frequencies>1GHz, VB=3 x RB, Peak
VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 13619076-E2V2
FCC ID: DKNRW33

DATE: 5/17/2021

10.2.

WORST CASE BELOW 30MHz

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

LUl Fremont — Chomber K 28021 Mar 18 28:25:18
a
RF Emi==ion=
Project Number: 13619876
e 1Client Dich Technologies
Config:EUT + Suppart Equipment
Mode:BT Worst Case
=l =il Tested by: 10623 AL
78 =L I RO = = L0 SO OO SO SOOO OO OO OO OO HOUNOUUt SOUPU SOTTEt U SO0t OU N SOTOsuososo s HOvsmo U U O o JOUE SO VO oo B
—
5B F—
h —
. \\Lﬁ —
< 34 . N S e
i)
™
18
-8 i
36y m
- . a SUUSSSRRMUNURRUE 0 - WSSO SOUPPPN VR U SOV UOO SO O SOURPPROUOOPRRRROE SUUUORPPPRAS SURTPUMAN: oot OO OO it
i T A
Y "‘“‘“1\ "‘J‘L; {[ L 4 Tmhadly
|
50 AL T i
RSV e
" !
BEs1 1 1a 38
Frequency (MHz)
Forge (MHz) FEMAEH Hef /Pten  Det/fvg ode Suerp PFts towps/Mode  Position Farge (HHz) FEUVEN Fef/ftkn Dot /iva Fode Suetn Fto  Fopalfiode  Position
15,600, 15 I0C-0E)8 T KM RIS Bhorc(ule) bk AN B-36bdoge
z 4! o il PEAK/Pur Avg(RNS)  Bmsec(huto) 2Tk WAKH B-36Bdegs T:4-1.785 1Bk(-3aB1/30k  7/18 PERK/Par fheg (RMS) dsec L A-36Bdegs
14 L1 ] FEFK/Pur Avg(RHS)  BmsecCiuto) 16k HAH @-36Bdegs 8:1.785-32 180-3c6) /306 %26 PERK/Par Avg(RMS! finec 2k WH B-368degs
FCC 15.289 Below 3BMHz .TST jmd4163 6 Oct 2828 Rev 9.5 30 Apr 2829

ANTENNA- TWO ORIENTATIONS FACE ON/FACE OFF

Below 30MHz Data

Marker Frequency Meter Det Loop Amp/Cbl Dist Corrected Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs)
(dBuV) (E ACF) 300m (dBuV/m)
1 .05636 38.11 Pk 56.5 -32.3 -80 -17.69 52.57 -70.26 32.57 -50.26 0-360
2 .2317 31.55 Pk 56.3 -32.2 -80 -24.35 40.32 -64.67 20.32 -44.67 0-360
4 .05914 32.52 Pk 56.3 -32.3 -80 -23.48 52.15 -75.63 32.15 -55.63 0-360
5 23171 27.02 Pk 56.3 -32.2 -80 -28.88 40.32 -69.2 20.32 -49.2 0-360
Marker Frequency Meter Det Loop Amp/Cbl Dist Corr Corrected QP Limit Margin Azimuth
(MHz) Reading Antenna (dB) 30m (dB) Reading (dBuV/m) (dB) (Degs)
(dBuVv) (E ACF) 40Log (dBuV/m)
3 .81139 31.22 Pk 56.3 -32.2 -40 15.32 29.43 -14.11 0-360
6 .81186 32.45 Pk 56.3 -32.2 -40 16.55 29.43 -12.88 0-360
7 1.07128 23.79 Pk 46.5 -32.1 -40 -1.81 27.03 -28.84 0-360
8 10.00516 21.95 Pk 34.6 -31.8 -40 -15.25 29.5 -44.75 0-360
9 1.1701 22.42 Pk 46 -32.1 -40 -3.68 26.26 -29.94 0-360
10 9.86158 23.51 Pk 34.6 -31.8 -40 -13.69 29.5 -43.19 0-360

Pk - Peak detector
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REPORT NO: 13619076-E2V2 DATE: 5/17/2021
FCC ID: DKNRW33

10.3. WORST CASE BELOW 1 GHz

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

gL Frenont - Chanber K 2821 Mar 1B 19:23:18
{ { { Rodicted Emissians - 3 Meters
&5 i i i i i | |Project Number:13619876
H i ! Trmmmmmmmmm—m—— Client:Dish Technologies
Config EUT + Suppert Equipment
~ Mode:BT Uoret Case
7 e Tested by: 18629 RL
E||: ................
55
€
&
:J> ¢5 LFF (Hul raco n
@
3
35
25 H [k
SN A o S
S : !
5
36 BEL ) 18868
Frequency (MHz)
R (HHz) FEWARY Ref/fittn  Dei/fivg Mode Suspp Pis |5-7)9*‘udu Pesition Range (MHz) [T Ref/fittn  Det/fivg Mode Samep Pis  Hups/Mode Position
\?J‘ga?ﬂ 128 (-BB)/ M 97718 PERK/LagPur—Video ThesHz 4020 WA B-JoBdegs H J'B?B"EEIZ‘ 128kC 681 /10 37118 PER/LocPur-Uideo  BEBee/Miz  BEEE WO B-368deczs W
FCC Port!5C 38-188BMHz . TST 38915 15 Jul 2814 Rev 9.5 30 Apr 2829
gL Frenont - Chanber K 2821 Mar 1B 19:23:18
Rodicted Emissions - 3 Meters
Project Number: 13619876
85 Client:Dish Techrologies
Config EUT + Support Equipment
Mode:ET_lorst Case
75 R 4 Tested by: 18629 RL
] O N S N
55 i R
= i
~ 3 Y : ’7
= 45 GPt i 4= [519] i S i | B
4 ‘ A, ™ a
- e o L4 W [ERY i
35 PRIV L R 3 i mi bt h,
W' WL : | N“”HM; “Qﬁ#ﬂhﬁ "
- ML/
Wy | f
] 5 ....................................................................................................................
L2 URUROR UL SN AL U KR SURUS SN SRR SRR SURURRRRRI SRR SR SN ST SR
36 BEL ) 18868

Freguency (MHz2

Fongs (HHz) FBL!«’LBII : Raf/hitn  Del/fvg Mods 3-elp_ Pis lz-ps/“odl Pesition Rorge (HHz) FBUVEY . Ref/fittn  Det/fvg Mode Suseps Pts i‘_&-pefﬂode F‘_nl tion

FCC Port{5C 38-1ABBMHz . TST 38915 15 Jul 2814 Rev 9.5 38 fApr 2826

VERTICAL
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REPORT NO: 13619076-E2V2 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 38.9149 49.23 Pk 21.2 -31.5 38.93 - - 3 95 \
38.9149 44.87 Qp 21.2 -31.5 34.57 40 -5.43 3 95 \

2 85.9274 58.15 Pk 13.4 -31 40.55 - - 325 105 \
85.9274 54.78 Qp 13.4 -31 37.18 40 -2.82 325 105 \

3 100.956 58.96 Pk 16.5 -30.9 44.56 - - 42 103 \
100.956 55.39 Qp 16.5 -30.9 40.99 43.52 -2.53 42 103 \

4 *110.791 57.34 Pk 18.8 -30.8 45.34 - - 357 101 \
*110.791 53.34 Qp 18.8 -30.8 41.34 43.52 -2.18 357 101 \

6 741.7642 40.5 Pk 27 -28.4 39.1 - - 148 191 H
741.7642 38.4 Qp 27 -28.4 37 46.02 -9.02 148 191 H

5 *273.4285 56.16 Pk 19.6 -29.9 45.86 - - 266 95 \
*273.4285 53.32 Qp 19.6 -29.9 43.02 46.02 -3 266 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-E2V2
FCC ID: DKNRW33

DATE: 5/17/2021

10.4.

WORST CASE 18-26 GHz

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

WQFUL Fremont — Chamber K

2021 Feb 22 23:87:44

RF Emissions
Order Number:136138876

95 Client:Dish Technologies
Configuration:EUT + Support Equipment
- Mode :BT_Wors Cose
g Tested by / SN:18629 RL
75 Peok Limit (dBul/md
&5
55 Avg Limit CdBul/m)

45

(dBull/m) Horizontal

25

Frequency (GHz)

26.5

Range (GHz) REWAUBL
1118-26.5 -3/ 8942

Ref/ftin  Det/fvg Hode
FEFK/LagFur—Uidea 34w

S

azp Ple
sec(Auta) 9881 MAXI

Tups/floce
H

Lobe|
Hor Izantal

Ronge (GHz) RELLUB Ref/Attn  Det/fug Hode

Susep Pts  ¥owpa/iode Lobel

18-266Hz Test.TST jw4163 6 Dot 2028

Rev B.5 21 D=t 219

HORIZONTAL

1QEUL Fremont — Chamber K

2821 Feb 22 23:87:44

RF Emissions

Orcler Number: 13619876

95 Client:Dish Technolaogles
Configuration: EUT + Support Equipment
- Mode (BT lors Cose

8 Tested by / SN:10629 RL

75 Peok Limit (dBull/md
T
2 a5
.
&
> 55 Avg Limit dBUU/m)
e
~
3
g

6
5

35 é 20 . O

25

1 5

18 26.5
Frequency (GHz)
Range (GHz) REWAVEH Ref/fittn  Uat/fvg Mode Suazp Pie toupsiMade  Lobel Ronge (GHz) REW/ VB Sueep Pts  Fows/ode  Lobel

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

Rev 9.5 21 Oct 2A19

VERTICAL
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REPORT NO: 13619076-E2V2 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 18.357 70.14 P 32.3 -59.3 -9.5 33.64 54 -20.36 74 -40.36
2 21.28289 68.24 P 33.1 -57.3 -9.5 34.54 54 -19.46 74 -39.46
3 26.31772 64.81 P 34.6 -55 -9.5 34.91 54 -19.09 74 -39.09
4 18.57517 69.02 P 32.4 -59 -9.5 32.92 54 -21.08 74 -41.08
5 22.08944 67.9 P 33.5 -57.7 -9.5 34.2 54 -19.8 74 -39.8
6 26.29789 65.62 Pk 34.6 -54.7 -9.5 36.02 54 -17.98 74 -37.98

Pk - Peak detector
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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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LINE 1 RESULTS

1 'H_IL Fremont, CA CE Room 2821 Mar 11 28 :34:22
E
Conducted RFI Uoltoge
Project No:13619876
186 Client Name:Dish Technologles
EUT Config:EUT +Support Equipment
~ Mode:BT lorst Cose
92 Test By: 18629 RL
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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 (~bB! B2/18 piCa 188us /2 254Hz 3.3k IAURIT Line-L1
FCCIS CE Closs B 158kHz-3BMHz Stapping.TST 38915 24 Fsb 2816 Rev 9.5 87 Jul 282d
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 LISNL1 C1&C3dB Reading 15 Class B (dB) 15 Class B (dB)
(dBuVv) dBuVv QP Avg
1 15225 37.43 Qp 1 0 10.1 47.63 65.88 -18.25 - -
2 17475 22.47 Ca 0 0 10.1 32.57 - - 54.73 -22.16
3 44475 39.27 Qp 0 0 10.1 49.37 56.97 -7.6 - -
4 44475 35.33 Ca 0 0 10.1 45.43 - - 46.97 -1.54
5 47175 35.23 Qp 0 0 10.1 45.33 56.48 -11.15 - -
6 4695 29.55 Ca 0 0 10.1 39.65 - - 46.52 -6.87
7 75525 28.58 Qp 0 1 10.1 38.78 56 -17.22 - -
8 .75525 24.7 Ca 0 1 10.1 34.9 - - 46 -11.1
9 1.3155 29.78 Qp 0 1 10.1 39.98 56 -16.02 - -
10 1.31888 21.08 Ca 0 1 10.1 31.28 - - 46 -14.72
11 3.5835 26.97 Qp 0 1 10.2 37.27 56 -18.73 - -
12 3.5835 16.02 Ca 0 1 10.2 26.32 - - 46 -19.68
Qp - Quasi-Peak detector
Ca - CISPR average detection
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DATE: 5/17/2021

LINE 2 RESULTS

1 'H_IL Fremont, CA CE Room 2821 Mar 11 28 34:22
E
Conducted RFI Uoltoge
Project Mo:13619876
186 Client Name:Dish Technologles
EUT Config:EUT +Support Equipment
~ Mode:BT Worst Cose
92 Test By 18629 RL
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Frequency (MHz)
Renge (Hfiz) Rl Ref/Attn  Det/ing Hods Sueep Fis  #oeps/Made Label TRonge (i) ] Ref/fltn  Det/Avg Hode Susep V5upstode Lokl
FCCIS CE Class B 153kHz-38MHz Stepping. ST 38915 24 Feh 2816 Rev 9.5 87 Jul 2828
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 LISN L2 C2&C3dB Reading 15 Class B (dB) 15 Class B (dB)
(dBuV) dBuVv QP Avg
13 15225 37 Qp 0 0 10.1 47.1 65.88 -18.78 - -
14 .16125 235 Ca 0 0 10.1 33.6 - - 55.4 -21.8
15 44475 38.67 Qp 0 0 10.1 48.77 56.97 -8.2 - -
16 44475 34.62 Ca 0 0 10.1 44.72 - - 46.97 -2.25
17 46725 35.11 Qp 0 0 10.1 45.21 56.56 -11.35 - -
18 47175 29.08 Ca 0 0 10.1 39.18 - - 46.48 -7.3
19 1.3515 29.41 Qp 0 1 10.1 39.61 56 -16.39 - -
20 1.27725 21.44 Ca 0 1 10.1 31.64 - - 46 -14.36
21 2.2515 29.81 Qp 0 1 10.1 40.01 56 -15.99 - -
22 2.18625 20.71 Ca 0 1 10.1 30.91 - - 46 -15.09
23 3.61725 29.5 Qp 0 1 10.2 39.8 56 -16.2 - -
24 3.6915 19.88 Ca 0 1 10.2 30.18 - - 46 -15.82

Qp - Quasi-Peak detector

Ca - CISPR average detection
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