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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: DISH TECHNOLOGIES L.L.C.
90 INVERNESS CIRCLE EAST
ENGLEWOOD, CO 80112, UNITED STATES

EUT DESCRIPTION: WHOLE HOME DVR ACCESSORY
MODEL.: D25
SERIAL NUMBER: CONDUCTED: RSEWSG00124L

RADIATED: RSEWSG00152L

DATE TESTED: JANUARY 12, 2021 — FEBRUARY 3, 2021

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

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

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

This document may not be altered or revised in any way unless done so by UL Verification Services Inc.
and all revisions are duly noted in the revisions section. Any alteration of this document not carried out by
UL Verification Services Inc. will constitute fraud and shall nullify the document. This report must not be
used by the client to claim product certification, approval, or endorsement by NVLAP, NIST, any agency
of the Federal Government, or any agency of the U.S. government.
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REPORT NO: 13575695-E2V1
FCC ID: DKNEAG6

DATE: 2/9/2021

2. TEST RESULTS SUMMARY

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

FCC Clause Requirement Result Comment

Reporting Per ANSI C63.10,

See Comment Duty Cycle purposes only Section 11.6.

See Comment 20dB BW/99% OBW Reporting ANSI| C63.10 Sections
purposes only 6.9.2 and 6.9.3

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

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

15.247 (a)(1)(ii)) |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 FCC
Address ISED CABID Company Registration
Number
O Building 1: 47173 Benicia Street, Fremont, CA 94538 USs0104 2324A 208313
O Building 2: 47266 Benicia Street, Fremont, CA 94538 us0104 22541 208313
Building 4: 47658 Kato Rd, Fremont, CA 94538 Us0104 2324B 208313
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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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FCC ID: DKNEAG6

6. EQUIPMENT UNDER TEST
6.1. EUT DESCRIPTION

The EUT is a Whole Home DVR Accessory with BLE (2Mbps) and BT radios.
6.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MH2) (dBm) (mW)
Basic GFSK 8.74 7.48
2402 - 2480 Enhanced DQPSK 7.54 5.68
Enhanced 8PSK 7.75 5.96

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 radio utilizes a PCB Inverted F antenna, with a maximum gain of 4.92 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.

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

GFSK mode: DH5
8PSK mode: 3-DH5
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FCC ID: DKNEAG6

DATE: 2/9/2021

6.6. DESCRIPTION OF TEST SETUP
SUPPORT TEST EQUIPMENT
Description Manufacturer Model Serial Number FCC ID/ DoC
Laptop HP EliteBook 740 N/A DoC
AC/DC Adapter HP N/A N/A DoC
USB to UART cable N/A N/A N/A DoC
AC/DC Adapter LITEON PB-1180-6ES1 ETC2003033761 DoC
Monitor HP HP 2311x N/A Doc
AC/DC Adapter Asian Poower NB-65B19 YE45315128015622300 Doc
Devices Inc.
USB-C Dock Gen2 Lenovo LDC-G2 N/A Doc
AC/DC Adapter Lenovo ADLX90NCC2A N/A Doc
I/0 CABLES (CONDUCTED TEST)
Cable # of Identical Connector Cable
No. Port Ports Type Cable Type Length (m) Remarks
1 Antenna 1 RF Un-shielded 0.2 Toaigle;cztgﬁm
2 two-pin 1 AC Un-shielded 1 EUT to AC Mains
3 UART 1 UsSB Un-shielded 1.5
4 DC 1 AC Un-shielded 3
I/O CABLES (RADIATED TEST)
Cable # of Identical Connector Cable
No. Port Ports Type Cable Type Length (m) Remarks
1 two-pin 1 AC Un-shielded 1 EUT to AC Mains
2 UART 1 USB Shielded 15 EUT to Laptop
3 DC 1 AC Un-shielded 25
4 HDMI 1 HDMI Shielded 2 EUT to Monitor
5 DC 1 AC Un-shielded 2.5
6 USB-C 1 USB-C Shielded 2 EUT to USB Type
C dock
7 DC 1 AC Un-shielded 25
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CONDUCTED TEST SETUP DIAGRAM

Spectrum Analyzer

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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DATE: 2/9/2021

RADIATED TEST SETUP DIAGRAM

Spectrum Analyzer

|
|
Monitor <)f:’ :
4 |
2 !
> EUT —— Laptop -,
: e
Dock 1 3 i
7 |
AC MAINS |
|
TEST SETUP

The EUT is connected to support equipment and AC powered. Test software exercised the

radio card.

Page 12 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: 13575695-E2V1

FCC ID: DKNEAG6

DATE: 2/9/2021

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 ID Num Cal Due Last Cal
EMI TEST RECEIVER Rohde & Schwarz ESW44 PREOQ179367 2/26/2021 | 2/26/2020
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T344 5/26/2021 | 5/26/2020
Amplifier, 1 - 18GHz MITEQ AFS42'0§_14021800'25' T1568 41412021 | 4/14/2020
Antenna, Broadband Hybrid, . PRE0184970
30MHz to 3GHz Sunol Sciences Corp. JB3 (174373) 12/2/2021 | 12/2/2020
Amplifier, 10KHz to 1GHz, 32dB SONOMA INSTRUMENT 310N T300* 1/23/2021 | 1/23/2020
Antenna, Passive Loop 30Hz - ELECTRO METRICS EM-6871 PREQ179466 5/27/2021
1MHz 5/27/2020
Antenna, Passive Loop 100KHz - ELECTRO METRICS EM-6872 PREQ179468 5/27/2021 5/27/2020
30MHz
Spectrum A”jé'lyéarz' PXA,3HZ10 | avsight Technologies Inc N9030A T341 7/29/2021 | 7/29/2020
Power Sensor, P - series, SOMHZ | o it Technologies Inc N1921A T1223 4/10/2021 | 4/10/2020
to 18GHz, Wideband ysig 9
Power Metfr:é';fe?”es single | keysight Technologies Inc N1911A T1264* 1/21/2021 | 1/21/2020
Antenna, Horn 18 to 26.5GHz ARA MWH-1826/B T447 9/24/2021 | 9/24/2020
Rf Amplifier, 1;5516'5(5“2' 60dB AMPLICAL AMP18G26.5-60 preo1s123s | 972021 | 6715020
AC Line Conducted
Description Manufacturer Model ID Num Cal Due Last Cal
Fischer Custom FCC-LISN-50/250-25-
LISN Communications, Inc 2.01-480V PRE0186446 1/20/2022 | 1/20/2021
L.I.S.N FCC INC. FCC LISN 50/250 T24 1/20/2022 | 1/20/2021
EMITEST ?EEEIZVER 9kHz - Rohde & Schwarz ESR3 PRE0181317 2/26/2021 | 2/26/2020
Transient Limiter COM-POWER LIT-930A PRE0129246 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 2020.12.3
AC Line Conducted Software UL UL EMC Rev 9.5, July 07, 2020

*Test performed within calibration period.
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8. 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: ANSI 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: 13575695-E2V1
FCC ID: DKNEAG6

DATE: 2/9/2021

9. ANTENNA PORT TEST RESULTS

LIMITS

None; for reporting purposes only.

PROCEDURE

ON TIME AND DUTY CYCLE

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 100.20| 100.70 0.995 100 0.00 0.010
Bluetooth 8PSK 100.20] 100.70 0.995 100 0.00 0.010

Agilent Spoctsum Analyzer - AP2020.12.3,10629 RL Conducted A
E L E

Agilent Spectrum Analyzer - APZ070.12.3,10629 R, Conducted A
T : AL :
¥ Frequency Frequency
q #Avg Type: RMS #Avg Type: RMS
enter Froq 2441000000GHz 1, =~ imeees enter Freq 2441000000GHz ] g Time R
Faimlme  BAmen: 30 dB FFGain #hman: 30 d
Auto Tune| Auto Tune|
0 gercn_Ref 20.00 dBim 10deiais__Ref 20.00 dBm
Center Freq| Center Freq|
. ] 2.441000000 GHz| S 1 2.441000000 GHz|
StartFreq| StartFreq|
2441000000 GHz 2.441000000 GHz,
Stop Freq| Stop Freq
2441000000 GHz 2441000000 GHz
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 ms (1001 pts) 8.000000 MHz| Res BW 8 MHz #VBW 50 MHz Sweep 100.0 ms (1001 pts) 000000 MHz|
S T ) AT Man T AT TS T Man
1 1002 m: 1 100.2 m:
00005 1.266 dBm 0000's 2.246 dBm
3 a2 t & 100.7 m: Freq Offset & a2 ) 1007 m Freq Offset|
H 0Hz] H 0 Hel
6 6
7 7
B8 8
9 9
10 10
1 11
¢ <
= gsmans usc [
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REPORT NO: 13575695-E2V1 DATE: 2/9/2021
FCC ID: DKNEAG6

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: 13575695-E2V1
FCC ID: DKNEAG6

DATE: 2/9/2021

9.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Channel

Low

Frequency

(MHz)
2402

20dB Bandwidth
(MHz)

99% Bandwidth

(MHz)

Mid

2441

0.9291

0.88921

High

0.9286

0.88659

2480

0.9307

‘Agilent Spectrum Analyzer - Al .3,10629 RL,Conducted A Agilent Spectrum Analyzer .12.3,10629 RL,Conducted A
R = co 104495 P 112, 2021 % o DRI SLIZHAITC 1057 DM 12, 202
4 2.402000000 GHz Radio Std: Nane Frequency ‘Center Freq: 2441000000 GHz Radio Std: None Frequency
—— Trig:Fres Run AvglHald: 20720 —— Trig:Fras Run Avg|Hold: 20720
FIFGainLaw  #Atten: 30 B Radlo Device: BTS AFGaintow  KAten: 30 dB Radio Device: BTS
Ref Offsst 10.52 dB Ref Offset 10.62 dB
10 dBidiv Ref 20.00 dBm 10 dBfiv Ref 20.00 dBm
Log Log
0 Center Freq 00 Center Freq
L 2.402000000 GHz. 200 2441000000 GHz
10 T
300 00
a0 e
00 500 L
Center 2.402 GHz Span 2 MHz, CF Step Center 2.441 GHz Span 2 MHz. CcFstep
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms, 200000 kHiz #Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms| 200,000 k2
uto Man wto Man|
Occupied Bandwidth Total Power 11.1 dBm — Occupied Bandwidth Total Power 11.6 dBm —
889.21 kHz p— 886.59 kHz Freqomen
Transmit Freq Error -10.213 kHz OBW Power 99.00 % 0Hz Transmit Freq Error -8.335 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 928.1 kHz xdB -20.00 dB x dB Bandwidth 928.6 kHz xdB -20.00 dB
- Wgars s [ m——
Agilent Spectrum Analyzer - AP202D. 12.3,10629 AL Conducted A
3 EEEET LISAITD 110 4553RA 113, 200
Center Freq: 2.480006000 GHz Radio Std: None Frequency
5= Trig:Fres Run AvglHold: 20120
#IF Gain:Low Matten: 30 dB Radio Device: BTS
Ref Offset 10.62 dB
10 dBidiv Ref 20.00 dBm
Log
o Center Freq
200 Lot 2.4B0000000 GHz
e
oo
o
0.0 ——=
i
Center 2.48 GHz Span 2 MHz, CF S
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms 200,000 :ﬂ:
uto Man
Occupied Bandwidth Total Power 11.0 dBm
890.16 kHz P—
Transmit Freq Error -5.990 kHz OBW Power 99.00 % Oz
x dB Bandwidth 930.7 kHz xdg -20.00 dB
s g sratus
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REPORT NO: 13575695-E2V1
FCC ID: DKNEAG6

DATE: 2/9/2021

9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

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

Mid

1.385

1.2312

2441

1.387

1.2297

High

2480

1.383

1.2307

L B a
enter Freq 2.402000000 GHz

Center Fraq; 2.402000000 GHz
Trig: Free Run

10:4 1
Radio Std: None

L i 5 105531 694 )0 12, 2021,
Frequency 3 Radio Std: None Frequency
‘AvglHold: 20120 onfer Freq 2.443000000 GHz = Trig:Free Run AvglHeld: 20120
OIFGain:Low RArten: 30 dB Radio Device: BTS WIFGain:Luw #imen: 30 4B Radio Device: BTS
Ref Offset 10,62 dB Ref Offset 10.62 dB
0 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
Center Freq|

Center 2402 GHz

2.402000000 GHz|

#Res BW 30 kHz

#VBW 91 kHz

Span 3 MHz

Center Freq|
2.441000000 GHz|

Center 2441 GHz ‘Span 3 MHz,
#Sweep 100 ms, ooy Step) #Res BW 30 kHz #VBW 91 kHz #Sweep 100ms ey Step
Occupied Bandwidth Total Power 7.66 dBm pute Men Occupled Bandwidth Total Power 5,09 dBm fauto Man
1.2312 MHz Freqofiset 1.2297 MHz Freqoffset
Transmit Freq Error -14.689 kHz OBW Power 99.00 % O Hz] Transmit Freq Error -12.431 kHz OBW Power 99.00 % OHZ
x dB Bandwidth 1.385 MHz x dB 20,00 dB x dB Bandwidth 1.387 MHz xdB -20.00 dB
= Tysmans sc [
At Spectrum Analyzor - APZ020,12.3, 10629 KL Gondurted A
' o . » I p—
enter Freq 2.460000000 GHz Con e L0 Rad st ara
SIFGainLow #Atten: 30 dB Radie Device: BTS
Ref Offsat 1062 dB
0 dBidiv Ref 20.00 dBm
Log
CenterFreq
2480000000 GHz,
Center 248 GHz Span 3 MHz|
#Res BW 30 kHz #VBW 91 kHz #Sweep 100 ms ey Step
Occupied Bandwidth Total Power 7.47 dBm pute Hen
1.2307 MHz Freqoffset
Transmit Freq Error -10.589 kHz OBW Power 99.00 % OHZ
x dB Bandwidth 1.383 MHz xdB 20,00 dB
sc [
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REPORT NO: 13575695-E2V1 DATE: 2/9/2021
FCC ID: DKNEAG6

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: 13575695-E2V1
FCC ID: DKNEAG6

DATE: 2/9/2021

9.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Agilent Spectrum Analyzer - AP2020.12.3,10629 RL,Conducted A

L RF S0w D SEMSE:INT ALIGH AUTO 11:45:22 PM Jan 12, 2021 F
[Center Freq 2.441500000 GHz | . #Avg Type: RMS TRACE[1 0345 6 requency
PNO: Wide 0 11ig:FreeRun Avg|Hold:>100/100 TYPE[M
I IFGain:Low #Atten: 30 dB CET|F M MMM
Auto Tune
Ref Offset 10.62 dB AMkr1 1.000 MHz
E%SBIdi\r Ref 20.00 dBm -0.036 dB
CenterFreq
100 X( 2.441500000 GHz
1
0.00
StartFreq
-100 2.439000000 GHz
|
o Stop Freq
2.444000000 GHz
-30.0
-40.0 CF Step
500.000 kHz
[Auto Man
-50.0
E0.0 Freq Offset
0 Hz
-70.0
Center 2.441500 GHz Span 5.000 MIHz
Res BW 300 kHz #VBW 910 kHz Sweep 2.533 ms (1001 pts)

IMSG

[@ STATUS

HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: 13575695-E2V1
FCC ID: DKNEAG6

DATE: 2/9/2021

9.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Agilent Spectrum Analyzer - AP2020.12.3,10629 RL,Conducted A

L RF 0% DC SEMSE:INT ALIGH AUTO 12:18:51 AM Jan 13, 2021 F
[Center Freq 2.441500000 GHz | #Bvg Type: RMS TRACE[T D315 6 requency
PNO: Wide 0 11ig:FreeRun Avg|Hold:>100/100 TPE | ekt
I IFGain:Low #Atten: 30 dB DET|P MMM MM
Auto Tune
Ref Offset 10.62 dB AMkr1 1.000 MHz
E%gBIdiv Ref 20.00 dBm -0.027 dB
Center Freq
100 W 2.441500000 GHz
"
|
0.00
StartFreq
-10.0 2.439000000 GHz
|
o Stop Freq
2.444000000 GHz
-30.0
400 CF Step
' 500.000 kHz
[Auto Man
-50.0
E00 Freq Offset
. O Hz
-70.0
Center 2.441500 GHz Span 5.000 MHz
Res BW 300 kHz #VBW 910 kHz Sweep 2.533 ms (1001 pts)

IMSG

[@ STATUS

HOPPING FREQUENCY SEPARATION PLOT
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REPORT NO: 13575695-E2V1 DATE: 2/9/2021
FCC ID: DKNEAG6

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: 13575695-E2V1
FCC ID: DKNEAG6

DATE: 2/9/2021

9.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Agilent Spectrum Analyzer - AP2020.12.3,10629 RL,Conducted A

L RF S0 DC SENSE:INT] ALIGN AUTO 114401 PM Jan 12, 2021 Fi
[Center Freq 2.440000000 GHz . Avd Type: Log-Pwr TAGETT- 3556 requency
PNOTFast 53 TrigiFreeRun AvglHold:100/100 |
IFGain:Low Atten: 20 dB DeTP NI
Auto Tune|
Ref Offset 10.62 dB
10 dBidiv Ref 20.00 dBm
Log
CenterFreq|
10 24 GHz|
0.
StartFreq
0.0 -10.40 dy 2, GHz|
b StopFreq
2.490000000 GHz|
-30.0
400 CF Ste,
10.000000 MHz|
JAuto Man
50,0 [
a0 Freq Offset|
0 Hz|
70
Start 2.39000 GHz Stop 2.49000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
= Tgems

100MHz SPAN

Agilent Spectrum Analyzer - AP2020.12.3,10629 RL,Conducted A

ALIGNAUTO

114040 PM Jan 12, 2021

L RF 50Q DC
[Center Freq 2.415000000 GHz

Sweep 1.000 ms (1001 pts),

" Frequency
#Avg Type: RMS W[ 55 e
PO Wide ‘7“ Trig: Free Run AvglHold:100/100 T
IFGainiLow © Atten: 20 dB erlp WA
Auto Tune|
Ref Offset 10.62 ¢B
10 dBidiv  Ref 20.00 dBm
Log
CenterFreq
oo 24 GHz|
00
StartFreq
100 GHz|
0o 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

Tgsmrus

30MHZ SPAN, SEGMENT 1 OF 3
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REPORT NO: 13575695-E2V1
FCC ID: DKNEAG6

DATE: 2/9/2021

Agilent Spectrum Analyzer - AP2020.12.3,10629 RL,Conducted A

L RF S50@  DC SENSE:INT] ALIGNAUTO 11:41:30PM Jan 12, 2021 Fi
[Center Freq 2.445000000 GHz I #Avg Type: RMS TRACE[L 3456 requency
PNO:Wids ;3 Trig: Free Run AvglHold:>1001100 |
IFGain:Low Atten: 20 dB DeTP NI K
Auto Tune
Ref Offset 10.62 dB
10 dBidiv. Ref 20.00 dBm
Log
CenterFreq
o 2.4 GHz|
0.0
StartFreq
oo 2.4 GHz|
e StopFreq|
2.460000000 GHz|
-30.0
400 CF Step|
3.000000 MHz
JAuto Man
50.0
o Freq Offset
0 Hz|
-70.0
Start 2.43000 GHz Stop 2.46000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
Imss g satus

30MHZ SPAN, SEGMENT 2 OF 3

Agilent Spectrum Analyzer - AP2020.12.3,10629 RL,Conducted A

S0Q DC SENSE:INT]

L RF ALIGNAUTO 11:42:50PM Jan 12, 2021 m
#Avg Type: RMS W[ 5se
[Center Freq 2.475000000 GHZ. ; ‘7“ Trig: Free Run Av;lgHo‘llz:eﬂ(lOml(l T s
PNO: Wide C,) [
IFGain:Low Atten: 20 dB o
Auto Tune
Ref Offset 10.62 dB
10 dBidiv  Ref 20.00 dBm
Log
CenterFreq
oo 247 GHz|
0.0
StartFreq
oo 2. GHz|
0o StopFreq|
2.490000000 GHz|
=300
o CF Step
3.000000 MHz
JAuto Man|
-50.0
. Freq Offset
0 Hz|
=700
Start 2.46000 GHz Stop 2.49000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts),
fi=o Tgems

30MHZ SPAN, SEGMENT 3 OF 3
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REPORT NO: 13575695-E2V1
FCC ID: DKNEAG6

DATE: 2/9/2021

9.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Agilent Spectrum Analyzer - AP2020.12.3,10629 RL,Conducted A

L RF S0Q DC SENSE:INT| ALIGNAUTO 12:15:53 AM Jan 13,2021 E
[Center Freq 2.440000000 GHz | Avg Type: Log-Pwr TACE[l 55 requency
PNO: Fast GJ Trig:FreeRun AvglHold:>100/100 roel
IFGain:Low Atten: 20 dB L
Auto Tune|
Ref Offset 10.62 dB
10 dBidiv  Ref 20.00 dBm
Log
CenterFreq
oo 2.4 GHz|
0.0
StartFreq
100 toa3denf| 2 GHz|
0o StopFreq
2.490000000 GHz|
-30.0
o CF Step
10.000000 MHz|
JAuto Man
-50.0
. Freq Offset
0 Hz|
=700
Start 2.39000 GHz Stop 2.49000 GHz
‘Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)
= Toere

100MHz SPAN

Agilent Spectrum Analyzer - AP2020.12.3,10629 RL,Conducted A

L RF

ALIGN AUTO 12:11:22 AM Jan 13,2021 F
Center Freq 2.415000000 GHz i #Aug Type: RMS TRACEN0345 6 requency
PNO:Wide G0 Trig: Fres Run AvglHeld:>100/100 roee
IFGain:Low Atten: 20 dB oer P NI
Auto Tune|
Ref Offset 10.62 dB
10 dBidiv  Ref 20.00 dBm
Log
CenterFreq
o 24 GHz
0.0
StartFreq
0o 2. GHz|
0 StopFreq
2.430000000 GHz|
-300
400 CF Step
3.000000 MHz|
JAuto Man
-50.0
o 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)
= Tgemos

30MHZ SPAN, SEGMENT 1 OF 3
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REPORT NO: 13575695-E2V1
FCC ID: DKNEAG6

DATE: 2/9/2021

Agilent Spectrum Analyzer - AP2020.12.3,10629 RL,Conducted A

L RF S50@  DC SENSE:INT] ALIGNAUTO 12:12:54 AM Jan 13, 2021 Fi
[Center Freq 2.445000000 GHz I #Avg Type: RMS TRACE[L - 3456 requency
PNO:Wids ;3 Trig: Free Run AvglHold:>1001100 |
IFGain:Low Atten: 20 dB DeTP NI K
Auto Tune
Ref Offset 10.62 dB
10 dBidiv. Ref 20.00 dBm
Log
CenterFreq
o 2.4 GHz|
0.0
StartFreq
oo 2.4 GHz|
e StopFreq|
2.460000000 GHz|
-30.0
400 CF Step|
3.000000 MHz
JAuto Man
50.0
o Freq Offset
0 Hz|
-70.0
Start 2.43000 GHz Stop 2.46000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts)
Imss g satus

30MHZ SPAN, SEGMENT 2 OF 3

Agilent Spectrum Analyzer - AP2020.12.3,10629 RL,Conducted A

S0Q DC SENSE:INT]

L RF ALIGNAUTO 12:14:45 AM Jan 13,2021 m
#Avg Type: RMS W[5 e
[Center Freq 2.475000000 GHZ. ; ‘7“ Trig: Free Run Av;lgHo‘llz:eﬂ(lOml(l T s
PNO: Wide C,) [
IFGain:Low Atten: 20 dB o
Auto Tune
Ref Offset 10.62 dB
10 dBidiv  Ref 20.00 dBm
Log
CenterFreq
oo 247 GHz|
0.0
StartFreq
oo 2. GHz|
0o StopFreq|
2.490000000 GHz|
=300
o CF Step
3.000000 MHz
JAuto Man|
-50.0
. Freq Offset
0 Hz|
=700
Start 2.46000 GHz Stop 2.49000 GHz
Res BW 300 kHz #VBW 910 kHz Sweep 1.000 ms (1001 pts),
fi=o Tgems

30MHZ SPAN, SEGMENT 3 OF 3
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REPORT NO: 13575695-E2V1 DATE: 2/9/2021
FCC ID: DKNEAG6

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: 13575695-E2V1
FCC ID: DKNEAG6

DATE: 2/9/2021

9.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Number of .
Pulse Pulses in Average Time Limit Margin
DH Packet | Width of Occupancy 9
3.16 (sec) (sec)
(msec) (sec)
seconds
GFSK Normal Mode
DH1 0.379 32 0.1213 0.4 -0.2787
DH3 1.632 19 0.3101 0.4 -0.0899
DH5 2.876 11 0.3164 0.4 -0.0836
Pulse NPuurIr;t()eirigf AT U 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 4.75 0.07752 0.4 -0.3225
DH5 2.876 2.75 0.07909 0.4 -0.3209
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REPORT NO: 13575695-E2V1
FCC ID: DKNEAG6

DATE: 2/9/2021

FaEaT ERE s
Trig Delay-1000 s #Avg Type: RMS TR Frequency #Avg Type: RS Frequency
Norwie = Trig: Video T
WFCaimilow  #Atten: 30 4B e
AMKr1 379.0 ps] Auto Tune AMKr 1.632 mg Auto Tune|
10 gy Ref 20.00 dBm -0.05 dBf 19 dsiciv_ Ref 20.00 dBm -0.01 dBj
CenterFreq Center Freq
d 2441000000 GHz d 2.441000000 GHz.
w0 { ) ™ 0 ]
e StartFreq L StartFreq
1o 2441000000 GHz 0 2.441000000 GHz.
! StopFreq ! Stop Freq
2441000000 GHz 2.441000000 GHz.
300 00
00 CF Step. 0.0 CF Step|
1.000000 MHz 1000000 MHz,
|Auto Man |Aute Man
50.0 50.0
P e hdagel FreqOffset o0 FreqOffset
| oHz 0Hz
|
i ‘ i
Center 2.441000000 GHz Span 0 Hz [Center 2441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts) IRes BW 1.0 MHz #VEW 1.0 MHz Sweep 2.000 ms (1001 pts)
- [r— - [T

PULSE WIDTH - DH1

PULSE WIDTH — DH3

o P
4000 s #Avs Type: RMS Frequency #hvg Type: RIS Frequency
PH; Wide —— 11g: Video O: Wide
IF Cain:Low #hnten: 30 dB IF Gain:Low
AMkri 2.876 ms} AutoTune Ref Offset 1062 dB Auto Tune
10 dBidiv Ref 20.00 dBm -0.05 dBf 10eidiv Ref 20.00 dBm
lLog Log
CenterFreq Center Freq
d 2441000000 GHz d 2.441000000 GHz.
w0 { i) o Al
e StartFreq StartFreq
1o 2441000000 GHz 0 1 | 2.441000000 GHz.
! StopFreq ! Stop Freq
2441000000 GHz “ ‘ I I | ‘ 2.441000000 GHz.
300 00
o SFstep o0 JHIH“H'“‘ lL I'L { CF Step.
1.000000 MHz bbbkl 1000000 MHz,
|Auto Man |Aute Man
50.0 50.0
oo FreqOffset o0 FreqOffset
OHz 0Hz
i i
Center 2.441000000 GHz Span 0 Hz [Center 2441000000 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 3.160 s (1001 pts)
- [r— - [r—

PULSE WIDTH - DH5

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - DH1

Agilent Spectrum Analyzer 29 R Conducted A

enier Froq 2441000000 GFz . Frequency - Froquency
= PO Wide —— Trig:Free Run WO, Wide == Trig: Free Run
IFGain:Low BAtten: 30 dB IFGaln:Lows #hgen: 30 dB
Auto Tune| Auto Tune
Ref Offset 1062 d8 Ref Offset 10,62 dB
10 daidiv Ref 20.00 dBm 19 gBidiv Ref 20.00 dBm
Center Freq| CenterFreq
T 2.441000000 GHz| ) T T 1| 2441000000 GHz
f | oo PR R I e I
3 | StartFreq| StartFreq
| | 2.441000000 GHz 0 | 2.441000000 GHz.
I [ I Stop Freq| ! ‘StopFreq
| | | | ( “ ” 2.441000000 GHz| ‘ h | | 2.441000000 GHz|
| 3l ! H 1 1 1 e
LR e '|mt,'\..u R T SRR T T AT T P G I\ e wm?nzmz 0.0 '.,»,,.-Ja;.. .U:»:ML-y.-,.u.,wm G -w..‘,u,.._ ‘,.J.l it —‘“uu— 1‘003505,\?,:':
Man |auto Man,
0.0
Freq Offset| o Freq Offset.
0 Hz| 0Hz
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)
- Ggerns, = [T

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD — DH3

NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - DH5

Page 29 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: 13575695-E2V1 DATE: 2/9/2021
FCC ID: DKNEAG6

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 31 0.11935 0.4 -0.2807
3DH3 1.632 17 0.27744 0.4 -0.1226
3DH5 2.876 10 0.2876 0.4 -0.1124

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: 13575695-E2V1
FCC ID: DKNEAG6

DATE: 2/9/2021

Agilert Spectrum Anslyzer -

SENSE:INT| T L RF QD - 1N ALIGHALITE 12:08:40 AM 1an 13, 2021
Trig Delay-1000 s #Avs Type: RMS Frequency enter Freq 2.441000000 GHz | Trig Delsy-2000 ps  #Avg Type: RMS TRac Frequency
norwiige - Trig: Video Brio: Wide = 119
IFGain:Low #Atten: 30 dB IFGaincl ow #Atten: 30 dB
AMKr1 385.0 p] Auto Tune AMKr1 1.632 ms Auto Tune
10 deidiy__Ref 20,00 dBm 0.63 dB| 10z Ref 20.00 dBm 1.44 dB
Center Freq CenterFreq|
! 2.441000000 GHz| 2441000000 GHz|
)00, £ {y i)
W .4 : StartFreq ¥ ¥ StartFreq
e 2.441000000 GHz 2441000000 GHz|
! StopFreq Stop Freq
2.441000000 GHz| 2.441000000 GHz|
200
o CF Step CF Step
1.000000 MHz. 1.000000 MHz|
|lAuto Man Man
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REPORT NO: 13575695-E2V1 DATE: 2/9/2021
FCC ID: DKNEAG6

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 gated RF power meter.

The cable assembly insertion loss was entered as an offset in the power meter to allow for a
peak reading of power.

RESULTS

9.6.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: 10629 RL
Date: 1/12/2021
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 8.35 21 -12.65
Middle 2441 8.74 21 -12.26
High 2480 8.12 21 -12.88
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REPORT NO: 13575695-E2V1
FCC ID: DKNEAG6

DATE: 2/9/2021

9.6.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Tested By: |10629 RL
Date: 1/12/2021
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 7.75 21 -13.25
Middle 2441 7.73 21 -13.27
High 2480 7.03 21 -13.97

9.6.3. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

Tested By: 10629 RL
Date: 1/12/2021
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 7.25 21 -13.75
Middle 2441 7.54 21 -13.46
High 2480 6.82 21 -14.18
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REPORT NO: 13575695-E2V1
FCC ID: DKNEAG6

DATE: 2/9/2021

9.7. AVERAGE POWER

LIMITS

None; for reporting purposes only

TEST PROCEDURE

Measurements perform using a wideband gated RF power meter.

The cable assembly insertion was entered as an offset in the power meter to allow for a gated

average reading of power.

RESULTS

9.7.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Tested By: |10629 RL
Date 1/12/2021
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 8.18
Middle 2441 8.56
High 2480 7.92
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REPORT NO: 13575695-E2V1
FCC ID: DKNEAG6

DATE: 2/9/2021

9.7.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Tested By: |10629 RL
Date 1/12/2021
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 4.59
Middle 2441 4.88
High 2480 4.12

9.7.3. BLUETOOTH ENHANCED DATA RATE DQPSK MODULATION

Tested By: |10629 RL
Date 1/12/2021
Channel Frequency Average Power
(MHz) (dBm)
Low 2402 4.57
Middle 2441 4.86
High 2480 4.1
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REPORT NO: 13575695-E2V1 DATE: 2/9/2021
FCC ID: DKNEAG6

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: 13575695-E2V1 DATE: 2/9/2021

FCC ID: DKNEAG6

9.8.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

SPURIOUS EMISSIONS, NON-HOPPING

Frequency I S Frequency
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REPORT NO: 13575695-E2V1
FCC ID: DKNEAG6

DATE: 2/9/2021

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

Agilent Spectrim Analyzer - APZ020,12.3,10629 R,
u = : — P requency SENEENT T 11:16:32 PM Jan 26, 2021 Frequency
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REPORT NO: 13575695-E2V1
FCC ID: DKNEAG6

DATE: 2/9/2021

9.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

SPURIOUS EMISSIONS, NON-HOPPING
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REPORT NO: 13575695-E2V1 DATE: 2/9/2021

FCC ID: DKNEAG6

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON
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REPORT NO: 13575695-E2V1 DATE: 2/9/2021
FCC ID: DKNEAG6

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 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

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

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

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

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and 1 MHz resolution bandwidth with 1/T
video bandwidth with peak detector for average measurements.

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

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

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

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

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.
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REPORT NO: 13575695-E2V1 DATE: 2/9/2021
FCC ID: DKNEAG6

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 v05r01

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: 13575695-E2V1
FCC ID: DKNEAG6

DATE: 2/9/2021

10.1. TRANSMITTER ABOVE 1 GHz

10.1.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

,‘qEUL Fremont — Chamber L 2821 Jan 29 28:16:41
25 ; ; ;
H Restricted Bondedge
Project Number: 13575695
115 ) Client:Dish technologies LLC
i Coanfig:EUT + Support Egquipment
i Made:BT_GFSK_2482MHz
185 S S Tested by: 18629 RL
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Frequency (GHz)

Ferge (GHz) FEUUBN Fief /ALin g Mode Sueep Pls  #ps/Made  Fosilion Forge (6Hz) Ref/flin  Detifivg Hode Sueep Fis  #oups/Mode  FPosition
1:2.31-2.415 Mi-GdE) /3K 187/18 feg(RHS)  Ssec i Wl HH 211 degs 165 cn H 11-2.4 7/ PEAK/olt M WAl 1/ sags. H
Low CH BE - H.TST 38915 11 May 2816 Rev 9.5 38 Apr 2026
Marker Frequency Meter Det AF 344 (dB/m) Amp/CbI/Fltr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBUV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
1 *2.38999 37.05 Pk 31.9 -21.1 47.85 74 -26.15 211 165 H
2 *2.3734 40.34 Pk 31.8 -21.2 50.94 - - 74 -23.06 211 165 H
3 *2.38999 24.77 VALT 31.9 -21.1 35.57 54 -18.43 - - 211 165 H
4 *2.3737 26.1 VALT 31.8 -21.2 36.7 54 -17.3 211 165 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: 13575695-E2V1

FCC ID: DKNEAG6

DATE: 2/9/2021

VERTICAL RESULT

y ogUl Fremont - Chamber L 20821 Jon 29 B:39:49
25
Restricted Bondedge
- Project Number : 13575695
L S Client:Dish technologies LLC
Config:EUT + Support Equipment
- Mode:BT_GFSK_2482MHz
] Tested by: 18629 RL
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2. 31 18 . 5MH=z/ 2.415
Frequency (GHz)
Fonge (GHz) FEU/UBY Ref/Atin  Dat/fvg Hode ) Sueep P\s_ Fupa/iade Fosition Ronge (6Hz) REuVBY Ref/Atin  Det/Hvg Hode Juesp Pts  #5ups/Mode  FPosition
bow CH BE - U TST 38915 11 May 2816 Rev 9.5 30 Apr 2829
Marker Frequency Meter Det AF 344 (dB/m) Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuVv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.38999 38.83 Pk 319 211 49.63 74 24.37 350 141 v
2 *2.37377 41.09 Pk 318 212 51.69 - - 74 22.31 350 141 v
3 *2.38999 24.39 VALT 319 211 35.19 54 -18.81 - . 350 141 Vv
4 *2.37361 26.33 VALT 318 212 36.93 54 -17.07 350 141 Vv
* - 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: 13575695-E2V1 DATE: 2/9/2021
FCC ID: DKNEAG6

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

| oL Fremont - Chamber L 2021 Feb | 2B:20:28
25 ; : ;
H Restricted Bondedge
Project Number: 13575695
115 “IClient:Dish technologies LLC
Config:EUT + Support Egquipment
: Mode :BT_GFSK_248@MHz
185 i~ " Tested by:
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Freguency (GHz)
Renge (GHzl Bl VB Ref/Atin  Det/Fug Node Sueep s #apsifade  Fosilion Fi REWVBU Ref/Alin  Det/Avy Hode Sueep. Pts  #Sups/Mode  Position
1:2.46-2.563 1H(-GaB) /3K e7/1a PERK/Par fvg(RHS)  Swaechuto: %ar MM 335 degs 127 en M6l a7/1a t i B3s/REN @@ 1/Rr B degs H
High CH BE - H.TST 36915 |1 Moy 2816 Rev 9.5 38 Apr 20828
Marker Frequency Meter Det AF 344 (dB/m) Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuVv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(@Buv) (dBuv/m)
1 *2.48351 38.75 Pk 323 20.9 50.15 - - 74 -23.85 335 127 H
2 2.50026 43.23 Pk 32.4 20.9 54.73 - - 74 -19.27 335 127 H
3 *2.48351 2553 VALT 323 20.9 36.93 54 -17.07 - - 335 127 H
4 2.56002 2553 VALT 32.4 208 37.13 54 -16.87 - - 335 127 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: 13575695-E2V1 DATE: 2/9/2021
FCC ID: DKNEAG6

VERTICAL RESULT

| o5l Fremant - Chamber L 2021 Feb | 20:42:26
25
Restricted Bondedge
- : Project Number: 13575895
" : S Client:Dish technologies LLC
Config:EUT + Support Equipment
Mode:BT_GFSK_2488MHz
185 ; S S Tested by: 18629 RL
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Freguency (GHz)
Renge (BHz) [T Ref/Atin  Det/g Hode Sueep Pis  Fps/iade Fosition Rarge Coiz) REU/ABY Ref/Atin  Det/Avg Hode Sueep Fts  #5ups/fode  Fosition
High CH BE - U.TST 38915 11 Moy 2816 Rev 9.5 30 Apr 2826
Marker Frequency Meter Det AF 344 (dB/m) Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuVv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.48351 37.65 Pk 323 209 49.05 - - 74 24.95 272 130 Vv
2 *2.48376 39.56 Pk 323 20.9 50.96 - - 74 23.04 272 130 Vv
3 *2.48351 25.09 VALT 323 20.9 36.49 54 1751 g - 272 130 Vv
4 255996 25.69 VALT 324 20.8 37.29 54 16.71 - - 272 130 Vv
* - 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: 13575695-E2V1 DATE: 2/9/2021
FCC ID: DKNEAG6

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

HBUL Fremont — Chamber L 2821 Jon 29 20:58:68
Radiated Emissions 3-Meters
Project Number: 13575695
185 “lClient:Dish technologies LLC
Config:EUT + Support Equipment
Mode :BT GFSK 24B2MH=
] Tested by: 108629 RL
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FCC Port!SC 2 4GHz RSE.TST 12746 8 Jul 2628 Rev 9.5 38 fpr 2620
HBUL Fremont — Chamber L 2821 Jon 29 20:58:68
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Project Number: 13575695
185 “lClient:Dish technologies LLC
Config:EUT + Support Equipment
Mode :BT GFSK 24B2MH=
] S Tested by: 108629 RL
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FCC PortiSC 2,46tz RSE.TST 12746 8 Jul 2628 Rev 9.5 38 fpr 2626
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REPORT NO: 13575695-E2V1 DATE: 2/9/2021
FCC ID: DKNEAG6
RADIATED EMISSIONS
Marker Frequency Meter Det AF 344 (dB/m) Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) dBuV/m)
1 *1.48358 49.35 PKFH 28.2 -23.1 54.45 - - 74 -19.55 266 146 H
*1.48357 42.76 VALIT 28.2 -23.1 47.86 54 -6.14 - - 266 146 H
2 2.96703 47.14 PKFH 32.6 -20.1 59.64 - - - - 169 256 H
3 *1.48349 50.45 PKFH 28.2 -23.1 55.55 - - 74 -18.45 54 126 \
*1.48354 43.09 VALIT 28.2 -23.1 48.19 54 -5.81 - - 54 126 \
4 2.96697 46.14 PKFH 32.6 -20.1 58.64 - - 171 195 \
5 7.20554 35.6 PKFH 35.5 -23.9 47.2 60 108 H
6 7.20562 37.19 PKFH 355 -23.9 48.79 90 107 \

* - 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: 13575695-E2V1
FCC ID: DKNEAG6

DATE: 2/9/2021

MID CHANNEL RESULTS

! |5UL Fremont — Chamber L 2021 Feb | 18:12:088
Radiated Emissions 3-Meters
Project Number:13575635
185 “1Client:Dish technologies LLC
Config:EUT + Support Equipment
Mode:BT_GFSK_2441MH=
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! |5UL Fremont — Chamber L 2021 Feb | 18:12:088
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185 “1Client:Dish technologies LLC
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FCC Port15C 2. 4GHz RSE.TST 12746 8 Jul 2028 Rev 9.5 38 Apr 2620

VERTICAL
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REPORT NO: 13575695-E2V1 DATE: 2/9/2021
FCC ID: DKNEA66
RADIATED EMISSIONS
Marker Frequency Meter Det AF 344 (dB/m) Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) dBuV/m)
1 *1.48366 49.08 PKFH 28.2 -23.1 54.18 - - 74 -19.82 188 137 H
*1.48356 43.07 VALT 28.2 -23.1 48.17 54 -5.83 - - 188 137 H
2 2.96716 50.18 PKFH 32.6 -20.1 62.68 - - - - 185 174 H
3 *1.48363 493 PKFH 282 23.1 54.4 - - 74 -19.6 208 233 v
*1.48357 42.93 VALT 28.2 -23.1 48.03 54 -5.97 - - 208 233 \4
4 2.96716 47.92 PKFH 326 -20.1 60.42 - - - - 3 390 v
5 *7.32335 38.81 PKFH 35.5 -23.5 50.81 - - 74 -23.19 24 102 H
*7.32298 33.09 VALT 35.5 -23.5 45.09 54 -8.91 - - 24 102 H
6 *7.32346 40.07 PKFH 35.5 -235 52.07 - - 74 -21.93 85 101 \4
*7.32297 34.86 VALT 35.5 -23.5 46.86 54 -7.14 - - 85 101 \4
* - 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: 13575695-E2V1
FCC ID: DKNEAG6

DATE: 2/9/2021

HIGH CHANNEL RESULTS

! |5UL Fremont — Chamber L 2821 Feb | 19:16:15
Radiated Emissions 3-Meters
Project Number:13575635
185 “1Client:Dish technologies LLC
Config:EUT + Support Equipment
Mode:BT_GFSK_2488MH=
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! |5UL Fremont — Chamber L 2821 Feb | 19:16:15
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185 “1Client:Dish technologies LLC
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FCC Port15C 2. 4GHz RSE.TST 12746 8 Jul 2028 Rev 9.5 38 Apr 2620

VERTICAL
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REPORT NO: 13575695-E2V1 DATE: 2/9/2021
FCC ID: DKNEA66
RADIATED EMISSIONS
Marker Frequency Meter Det AF 344 (dB/m) Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) dBuV/m)
1 *1.48341 49.35 PKFH 28.2 -23.1 54.45 - - 74 -19.55 189 138 H
*1.48357 43.14 VALT 28.2 -23.1 48.24 54 -5.76 - - 189 138 H
2 2.96709 49.84 PKFH 326 20.1 62.34 - - - - 193 188 H
3 *1.48348 47.21 PKFH 282 23.1 52.31 - - 74 21.69 166 102 v
*1.48352 40.6 VALT 28.2 -23.1 45.7 54 -8.3 - - 166 102 \4
4 2.96715 48.65 PKFH 32.6 -20.1 61.15 - - - - 171 106 \4
5 *7.44019 36.21 PKFH 35.6 -23.2 48.61 - - 74 -25.39 20 106 H
*7.43998 30.21 VALT 356 232 42.61 54 -11.39 - - 20 106 H
6 *7.43958 40.7 PKFH 35.6 -23.2 53.1 - - 74 -20.9 82 101 \4
*7.44 35.32 VALT 35.6 -23.2 47.72 54 -6.28 - - 82 101 \4
* - 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: 13575695-E2V1

FCC ID: DKNEAG6

DATE: 2/9/2021

10.1.2.

BLUETOOTH ENHANCED DATA RATE 8PSK
MODULATION

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

| o5l Fremant - Chamber L 2021 Jon 29 23:17:17
25
Restricted Bondedge
Project Number : 13575695
L Client:Dish technologies LLC
Config:EUT + Support Equipment
Mode:BT_8PSK_2482MHz
185 Tested by: 18629 RL
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Fregquency (GHz)
Fenge (GHz) REU/ VB Ref/Atin  Det/fvg Mode Sueep Pts  #Sups/Made Fosition Fonge (5Hz REWAVBY Ref/ftin  Det/Avy Hode Jueep Pts  45ups/Mode  Position
1:2.31-2.415 M(-Ga) /3N 8718 PERK/Par fvg(RHS)  Swaechuto: %l M 165 degs 3 Ml ar/1a t B %@ /R &5 degs H
Low CH BE - H TST 38315 11 May 2016 Rev 9.5 38 fApr 2826
Marker Frequency Meter Det 'AF 344 (dB/m) Amp/ChI/FItr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
1 *2.38999 37.02 Pk 31.9 211 47.82 74 26.18 165 173 H
2 *2.37366 40.13 Pk 318 21.2 50.73 - - 74 23.27 165 173 H
3 *2.38999 24.25 VALT 31.9 211 35.05 54 -18.95 - - 165 173 H
4 *2.37366 25.25 VALT 318 212 35.85 54 -18.15 165 173 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: 13575695-E2V1
FCC ID: DKNEAG6

DATE: 2/9/2021

VERTICAL RESULT

y ogUl Fremont - Chamber L 2021 Jon 29 23:42:15
25
Restricted Bondedge
- Project Number : 13575695
L S Client:Dish technologies LLC
Config:EUT + Support Equipment
- Mode:BT_8PSK_2482MHz
] Tested by: 18629 RL
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Frequency (GHz)
Fonge (GHz) FEU/UBY Ref/Atin  Dat/fvg Hode ) Sueep P\s_ Fupa/iade Fosition Ronge (6Hz) REuVBY Ref/Atin  Det/Hvg Hode Juesp Pts  #5ups/Mode  FPosition
bow CH BE - U TST 38915 11 May 2816 Rev 9.5 30 Apr 2829
Marker Frequency Meter Det AF 344 (dB/m) Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuVv/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *2.38999 36.04 Pk 319 211 46.84 74 27.16 351 132 v
2 *2.37367 40.12 Pk 318 212 50.72 - - 74 23.28 351 132 v
3 *2.38999 24.1 VALT 31.9 -21.1 34.9 54 -19.1 - - 351 132 \
4 *2.37363 26.09 VALT 318 212 36.69 54 17.31 351 132 Vv
* - 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: 13575695-E2V1 DATE: 2/9/2021
FCC ID: DKNEAG6

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

| oL Fremont - Chamber L 2021 Feb | 21:13:15
25 ; : ;
H Restricted Bondedge
Project Number: 13575695
115 “IClient:Dish technologies LLC
Config:EUT + Support Egquipment
: Mode :BT_8PSK_248@MHz
185 " Tested by:
95 .
A :
a5 f |
: 1 |
~ _ | ik Limit ! I
2 75 J | PR RONS
w H
& ;
2 ! I
g5 i
\ Average Limit CdBul/w
\MMJ.....; T T YT TH T REPEE (T TR LA T PATSOON DUETWTVT N VT VPYSWRCFERRNTIL
45 i i | i i J i .
\3 4
35 o A i = =
2.46 T8 3WHz/ ‘ 2.563
Freguency (GHz)
Renge (GHzl Bl VB Ref/Atin  Det/Fug Node Sueep s #apsifade  Fosilion Fi REWVBU Ref/Alin  Det/Avy Hode Sueep. Pts  #Sups/Mode  Fosition
1:2.46-2.563 1H(-GaB) /3K e7/1a PERK/Par fvg(RHS)  Swaechuto: %ar MM 116 degs 337 cn H M6l a7/1a t i B3s/REN @@ 1/Rr egs H
High CH BE - H.TST 36915 |1 Moy 2816 Rev 9.5 38 Apr 20828
Marker Frequency Meter Det AF 344 (dB/m) Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuVv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.48351 36.68 Pk 323 20.9 48.08 - - 74 -25.92 116 337 H
2 *2.49719 39.74 Pk 323 20.9 51.14 - - 74 22.86 116 337 H
3 *2.48351 24.38 VALT 323 20.9 35.78 54 -18.22 - - 116 337 H
4 2.52192 24.57 VALT 323 20.9 35.97 54 -18.03 - - 116 337 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: 13575695-E2V1

FCC ID: DKNEAG6

DATE: 2/9/2021

VERTICAL RESULT

.‘,\I__LJL Fremont — Chamber L 2821 Feb | 21:36:16
25
Restricted Bondedge
= Project Number:13575695
L S Client:Dish technologies LLC
Config:EUT + Support Equipment
- Mode:BT_8PSK_2488MHz
] S B I S Tested by: 18629 RL
QE .............
5 S 0SS S NS S SO
e
S Peak Limit C(dBuU/in
3 5 —
2 *
T
65)
5
El-- g Limit Bl A
55
b Ty, N [F PR AVRY NP P AT i bl ™ & PP i kb L Adtabiakeds i iy wm L
45 :
5 i
3 4
=] o
35)
2.46 8. 3MH=z/ Z2.563
Frequency [GHz)
Fonge (GHz) FEU/UBY Ref/Atin  Dat/fvg Hode ) Sueep P\s_ Fupa/iade Fosition FRonge (6Hz) REuVBY Ref/Atin  Det/Hvg Hode Juesp Pts  #5ups/Mode  Fosition
High CH BE - U.TST 38915 11 Moy 2816 Rev 9.5 3@ Apr 2826
Marker Frequency Meter Det 'AF 344 (dB/m) Amp/ChIIFIt/Pa | Corrected Average Limit Margin Peak Limit PK Margin Azimuth Heignt Polarity
(GH2) Reading d (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.48351 38.67 Pk 32.3 -20.9 50.07 74 -23.93 245 106 \
2 * 2.48364 45.89 Pk 32.3 -20.9 57.29 - - 74 -16.71 245 106 \
3 *2.48351 25.64 VALT 32.3 -20.9 37.04 54 -16.96 - - 245 106 \
4 2.55991 25.91 VALT 32.4 -20.8 37.51 54 -16.49 245 106 Vv

* - 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: 13575695-E2V1
FCC ID: DKNEAG6

DATE: 2/9/2021

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

! I5UL Fremont — Chamber L 2821 Jon 23 22:15:16
Radiated Emissions 3-Meters
185 Project Number:13575695
“lClient:Dish technologies LLC
Config:EUT + Support Equipment
Mode:BT_8PSK_2482MH=
] Tested by: 108629 RL
85|
Peak Limit (dBul/ml
75
E
E 5
E) =] e e i s S
= :
- Avg Limit CdBul/m2 g
55 0SSOSOV NSO UUOUNNNRIOUS SOUOUUOUUNS: SOOOOUROOS SUUOUSNNNNE OV OSSO
’ i
q
a5 OO SOOI SOURO SIS SR SR -
\JH[ NI M
st
35 L. oo 8 o U S N L Y U | O L O o I i S E
i bt
T
1 OO OUUUO USROS NOUUSNSUSE SSOUOUROO SOOPURUSUE SUOPOU: SO HOVI. SO
1 i 18
Freguency (GHz2
W, B MR R BB W AL, TR W S T . § W B
FCC PartiSC 2 4GHz RSE.TST 12746 8 Jul 2078 Rev 9.5 38 fipr 2824
! I5UL Fremont — Chamber L 2821 Jon 23 22:15:16
Radiated Emissions 3-Meters
185 Project Number:13575695
“lClient:Dish technologies LLC
Config:EUT + Support Equipment
Mode:BT_8PSK_2482MH=
] S Tested by: 108629 RL
85|
Peak Limit (dBul/ml
75
’2
E 5
3 2] OOV OOV DUV OESUUOOUNOUN HUOUUOSRO SO NUOSNNNOSE SSOOUSNEROON SUUPUUUOU: SHOUOU: SUSUSSRNINE OV SO
©
2 a imit (dBuU/m)
vg Limit m
55 2
3
o
45 L e e
a
35 i et L W T
2': ,,,,,,,,,,,,
1 8 18
Freguency (GHz)
Fonge (6Hz) FEU/UB0 Raf/Atin  Datiitog Hods Sunap Pls  Fpsihade Posilion Forga (6iz) [T Raf/ittn  Det/iivg Hode Swesp Pia  Bupsitiode Fosition
FCC Port15C 2. 4GHz RSE.TST 12746 8 Jul 2028 Rev 9.5 38 Apr 262€

VERTICAL
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REPORT NO: 13575695-E2V1 DATE: 2/9/2021
FCC ID: DKNEAG6
RADIATED EMISSIONS
Marker Frequency Meter Det AF 344 (dB/m) Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) dBuV/m)
1 *1.48355 49.28 PKFH 28.2 -23.1 54.38 - - 74 -19.62 355 191 H
*1.48352 42.54 VALT 28.2 -23.1 47.64 54 -6.36 - - 355 191 H
2 2.96688 46.06 PKFH 32.6 -20.1 58.56 - - - - 99 155 H
3 *1.48356 49.09 PKFH 28.2 -23.1 54.19 - - 74 -19.81 54 124 \4
*1.48356 42.23 VALT 28.2 -23.1 47.33 54 -6.67 - - 54 124 \4
4 2.96702 46.07 PKFH 32.6 -20.1 58.57 - - - - 164 194 \4
5 *5.044 39.5 PKFH 34.2 -27.1 46.6 - - 74 -27.4 151 109 H
*5.044 23.52 VALT 34.2 -27.1 30.62 54 -23.38 - - 151 109 H
6 4.45058 41.03 PKFH 33.7 -27.2 47.53 - - 22 112 \4
* - 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: 13575695-E2V1
FCC ID: DKNEAG6

DATE: 2/9/2021

MID CHANNEL RESULTS

! |5LJL Fremont — Chamber L 2021 Feb | 17:28:47
Radiated Emissions 3-Meters
Project Number:13575635
185 “1Client:Dish technologies LLC
Config:EUT + Support Equipment
Mode:BT_8PSK_2441MH=
) Tested by: 108629 RL
85|
Peak Limit (dBul/ml
75
E
~
3] E'R ,,,,,,,,,,,,,
©
2 o
= Avg Limit (dBull/m2 2
55 1 O S O O S S SO SR
45 T I E— N y
BSWM , e N L EMM
ny TN R, e ey
1 OO OUUUO USROS NOUUSNSUSE SSOUOUROO SOOPURUSUE SUOPOU: SO HOVI. SO
1 i 18
Freguency (GHz2
W, B MR R BB W AL, TR W S T . § W B
FCC PartiSC 2 4GHz RSE.TST 12746 8 Jul 2078 Rev 9.5 38 fipr 2824
! |5LJL Fremont — Chamber L 2021 Feb | 17:28:47
Radiated Emissions 3-Meters
Project Number:13575635
185 “1Client:Dish technologies LLC
Config:EUT + Support Equipment
Mode:BT_8PSK_2441MH=
] Tested by: 108629 RL
85|
Peak Limit (dBul/ml
75
’2
3 5
3 2] OO VOOV OV SPUUOOUNOUOUN HOOOUOSROUUO NUOSNNNOSE SONSUOUSNOON SUOPUUUOU: SUOUOU: SUSUOSRNINE OO SO
©
s Ava Limit C(dBul/m) 4
vg Limit m
55
3
o &)
Ao e
35 b L W
2': ,,,,,,,,,,,,,
1 8 18
Freguency (GHz)
Fonge (6Hz) FEU/UB0 Raf/Atin  Datiitog Hods Sunap Pls  Fpsihade Posilion Forga (6iz) [T Raf/ittn  Det/iivg Hode Swesp Pia  Bupsitiode Fosition
FCC Port15C 2. 4GHz RSE.TST 12746 8 Jul 2028 Rev 9.5 38 Apr 2620

VERTICAL
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REPORT NO: 13575695-E2V1 DATE: 2/9/2021
FCC ID: DKNEAG6
RADIATED EMISSIONS
Marker Frequency Meter Det AF 344 (dB/m) Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) dBuV/m)
1 *1.4836 49.72 PKFH 28.2 -23.1 54.82 - - 74 -19.18 355 193 H
*1.48352 42.77 VALT 28.2 -23.1 47.87 54 -6.13 - - 355 193 H
2 2.9672 46.7 PKFH 32.6 -20.1 59.2 - - - - 187 135 H
3 *1.48359 49.31 PKFH 28.2 -23.1 54.41 - - 74 -19.59 32 396 \4
*1.48358 42.09 VALT 28.2 -23.1 47.19 54 -6.81 - - 32 396 \4
4 2.96726 45.74 PKFH 32.6 -20.1 58.24 - - - - 203 105 \4
5 *7.32304 31.38 PKFH 35.5 -23.5 43.38 - - 74 -30.62 25 101 H
*7.32296 19.54 VALT 35.5 -23.5 31.54 54 -22.46 - - 25 101 H
6 4.45052 41.34 PKFH 33.7 -27.2 47.84 - - 243 194 \4
* - 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
Page 60 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: 13575695-E2V1
FCC ID: DKNEAG6

DATE: 2/9/2021

HIGH CHANNEL RESULTS

HSUL Fremont — Chamber L 2021 Feb | 21:51:41
Radiated Emissions 3-Meters
Project Number:13575635
185 “lClient:Dish technologies LLC
Config:EUT + Support Equipment
Mode:BT_8PSK_2488MH=
] Tested by: 108629 RL
85|
Peak Limit (dBul/ml
75
=
~
3] E'R ,,,,,,,,,,,,,
S
= Avg Limit (dBull/m2 2
55 L Ot SO SO SO S S O
1
g
a5 SRORR NPUNUURONN DO LSRR . : e — -
At 5 M
. N ——— o RN P ‘ Ly D g VWV
0 VI SN P X e s
e )
2I: ......... SRR T SO
1 i 18
Freguency (GHz2
W, B MR R BB W AL, TR W S T . § W B
FCC PartiSC 2 4GHz RSE.TST 12746 8 Jul 2078

Rev 9.5 38 fApr 2826

HORIZONTAL

! I5LJL Fremont — Chamber L 2821 Feb | 21:51:41
Radiated Emissions 3-Meters
Project Number:13575695
185 “lClient:Dish technologies LLC
Config:EUT + Support Equipment
Mode:BT_8PSK_2488MH=
] Tested by: 108629 RL
85|
Peak Limit (dBul/ml
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3 ] OV OO U OUN OO UUOOUNOUOUN HOOUUOSSOUUO NUOSNNNOSE SONSUOUSOON SUUPURUOUE: SUOUOU: SUSUSSRNENE OSSR SO
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o
= fivg Limit CdBul/m) 4
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o
35 ket i e L N
2': ,,,,,,,,,,,,,
1 8 18
Freguency (GHz)
Fonge (6Hz) FEU/UB0 Raf/Atin  Datiitog Hods Sunap Fupsihods PosiLion Forga (6iz) [T Raf/ittn  Det/iivg Hode Swesp Pia  Bupsitiode Fosition
FCC Port1SC 2. 4GHz RSE.TST 12746 8 Jul 26260 Rev 9.5 38 Apr 2620

VERTICAL
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REPORT NO: 13575695-E2V1 DATE: 2/9/2021
FCC ID: DKNEA66
RADIATED EMISSIONS
Marker Frequency Meter Det AF 344 (dB/m) Amp/Cbl/Fltr/P Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading ad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) dBuV/m)
1 *1.48354 48.63 PKFH 28.2 -23.1 53.73 - - 74 -20.27 195 147 H
*1.48352 42.09 VALT 28.2 -23.1 47.19 54 -6.81 - - 195 147 H
2 2.967 46.27 PKFH 32.6 -20.1 58.77 - - - - 130 105 H
3 *1.4836 47.56 PKFH 28.2 -23.1 52.66 - - 74 -21.34 172 108 \4
*1.48355 40.94 VALT 28.2 -23.1 46.04 54 -7.96 - - 172 108 \4
4 2.96703 48.16 PKFH 32.6 -20.1 60.66 - - - - 195 103 \4
5 *7.43969 32.95 PKFH 35.6 -23.2 45.35 - - 74 -28.65 23 101 H
*7.43997 21.74 VALT 35.6 -23.2 34.14 54 -19.86 - - 23 101 H
6 *7.43954 33.52 PKFH 35.6 -23.2 45.92 - - 74 -28.08 80 101 \4
* 7.43996 23.05 VALT 35.6 -23.2 35.45 54 -18.55 - - 80 101 \4
* - 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: 13575695-E2V1 DATE: 2/9/2021
FCC ID: DKNEAG6

10.2. WORST CASE BELOW 30MHz

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

| 3pUL_Fremont - Chamber L 2021 Feb 2 21:44:57
2
RF Emi=sions
Project Number: 3575695
1o ; ; Client:Dish technologies LLC
Conf ig: EUT + S spport fq aipment
Mode BT _lorst Case
94 i Tested by: 18629 RL
e t. C Jim)
s S A B R R
! — ;
e ; | -
- ‘—“_____‘
= —
> P S et
= 38 ¥ =
o —____'_‘——___
o
18
-18
§ g
L'
_3 ) i H - 1
e R AT ‘
Wl ™ iy I
L wu‘,«hm T H oy
-5B " S N
¥ i
BEB1 1 1 s 3@
Freguency (MHz2
Fonge (MH=) Ref /At Detitng Mode $aapa/fade  Position Range (MHz) REUARY Ref/fdin  Det/fivg Hode Sumep Pts  foupaMbode  Position
1:.809-.15 ai/? PERK/Prar Avg (RM5) MRH 8- 5idags N
2:.19-.49 81/8 PEAK/Pur fivg (RMS) MH 8- 3bdega Ti1-1.786 18k (-3cB)/ 3k PEAI/Prr fog(RNS) qaec 16k HAXH
3:.49+1 Lt} PERK/Pur fivg (RM5) M B-3bdega 8:1.785-38 18k(-3aB)/ 30k 32/6 PEAK/Pur Frog (RHS) fisec 2Tk MAH
FCC 15.2A89 Below 38MHz .TST jnd163 6 Dct 2828 Rev 9.5 38 fpr 2028

ANTENNA- TWO ORIENTATIONS FACE ON/FACE OFF

Below 30MHz Data

Marker Frequency Meter Det Loop Antenna Amp/Cbl Dist Corr Corrected Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading (ACF) (dB) 300m Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs)
(dBuVv) (dBuVv/m)
1 .08685 36.23 Pk 55.8 -32.3 -80 -20.27 48.81 -69.08 28.81 -49.08 0-360
2 .17354 33.33 Pk 56.1 -32.3 -80 -22.87 42.83 -65.7 22.83 -45.7 0-360
6 .08679 33.42 Pk 55.8 -32.3 -80 -23.08 48.82 -71.9 28.82 -51.9 0-360
7 .26424 31.94 Pk 56.2 -32.3 -80 -24.16 39.17 -63.33 19.17 -43.33 0-360

Pk - Peak detector

Marker Frequency Meter Det Loop Antenna (ACF) Amp/Cbl (dB) Dist Corr 30m (dB) 40Log Corrected QP Limit (dBuV/m) Margin Azimuth
(MHz) Reading Reading (dB) (Degs)
(dBuVv) (dBuVv/m)

3 .5996 24.81 Pk 56.2 -32.2 -40 8.81 32.05 -23.24 0-360

8 .602 21.81 Pk 56.2 -32.2 -40 5.81 32.02 -26.21 0-360

4 1.02288 30.65 Pk 46.8 -32.2 -40 5.25 27.43 -22.18 0-360

5 1.79408 33.29 Pk 42.7 -32.1 -40 3.89 29.5 -25.61 0-360

9 1.02253 26.26 Pk 46.8 -32.2 -40 .86 27.43 -26.57 0-360

10 1.79303 28.83 Pk 42.7 -32.1 -40 -.57 29.5 -30.07 0-360

Pk - Peak detector
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REPORT NO: 13575695-E2V1
FCC ID: DKNEAG6

DATE: 2/9/2021

10.3.

WORST CASE BELOW 1 GHz

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

9ELJL Fremont — Chamber L 20821 Feb 2 19:33:57
‘ ‘ | {|Rodicted Emissions - 3 Meters
Project Number: 135756395
85 Client:Dish techrologies LLC
Config:EUT + Support Equipment
Mode :BT_Uorst Case
= T 1 Tested by: 18629 RL
65
55] ;
< 5 % (
= g
% 45 OGPl CaB o md T B ] B
£ a | |
. N
OSSOSO SUUUS RSO OSSO SUUIOSI SUSSSRNS SRS SIS SO
36 ] 1886
Frequency (MHz)
Fors O [EE Raf/Atin  Dat/ivg Mode Sanep Pls  Fps/fade Position Ronge (WD) REU/GY Raf/ftin  Dst/ivg ode Sueap Fta Fupa/tods  Pos tion
1:30-200 1BMC-EEIAH T8 PLoPuVidsa  ITBasMiz 4203 MO B-35Bdegs H 3 ai-16m 15N ST/1B P LogPur—tideo  O0BesMiz  GBB  MAKH -36duye H
FCC Porti5C 36-108EMHz . TST 36315 15 Jul 2014 Rev 9.5 30 fpr 2628
QBUL Fremont — Chamber L 2821 Feb 2 19:33:57
Radiated Emissions - 3 Meters
Project Number:13575695
] Client:Dish technologies LLC
Config:EUT + Support Equipment
Mode:BT lorst Casze
] L Tested by: 10629 RL
65
55] ;
< z 3 1 (
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3 45 GPR il TaB ot md ﬁ """ S — i ! H |
@ ! \ § s s 9i : P
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Frequency (MHz)

Forge (HHiz) FEU/UBN Raf/ltin  Dat/vg Hods Susap

Pls  Sps/Made Fosition

Fongs (HHZ) REWABY Ref/Rlin  Dat/fivg Hode Suespp

Fia tupa/tde Position

FCC Port{5C 38-1888MHz . TST 36915 15 Jul 2814

Rev 9.5 38 fpr 2028

VERTICAL
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REPORT NO: 13575695-E2V1 DATE: 2/9/2021
FCC ID: DKNEAG6

Below 1GHz Data

Marker Frequency Meter Det AF 174373 Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dBuVv/m)

4 78.0799 57.1 Pk 13.7 -30.9 39.9 40 -1 0-360 299 H
79.3692 43.63 Qp 13.5 -30.9 26.23 40 -13.77 60 396 H

1 45.8991 56.25 Pk 15.6 -31.2 40.65 40 .65 0-360 101 \
45.8991 49.69 Qp 15.6 -31.2 34.09 40 -5.91 207 106 \

2 78.8451 64.35 Pk 13.5 -30.9 46.95 40 6.95 0-360 101 \
79.2945 49.66 Qp 13.5 -30.9 32.26 40 -7.74 45 104 V

3 156.1301 58.14 Pk 18.3 -30.4 46.04 43.52 2.52 0-360 101 \Y
156.1073 52.3 Qp 18.3 -30.4 40.2 43.52 -3.32 116 102 \Y

5 487.9374 53.31 Pk 234 -29.1 47.61 46.02 1.59 0-360 199 H
491.7234 28.01 Qp 234 -29 2241 46.02 -23.61 276 251 H

6 741.7704 44.2 Pk 26.4 -28.6 42 46.02 -4.02 0-360 101 H
**741.7694 51.93 Qp 26.4 -28.6 49.73 46.02 3.71 129 105 H

7 389.6246 51.15 Pk 20.9 -29.1 42.95 46.02 -3.07 0-360 101 \Y
389.7471 41.39 Qp 20.9 -29.1 33.19 46.02 -12.83 145 108 \Y

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

** \erification has been performed where support equipment monitor was turn on, the emission occurred. When the monitor was
turned off or only EUT standalone powered by AC power only, this emission was not present. It was determined that this emission
came from support equipment and not EUT related.

Qp - Quasi-Peak detector
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REPORT NO: 13575695-E2V1 DATE: 2/9/2021
FCC ID: DKNEAG6

10.4. WORST CASE 18-26 GHz

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

! al:UL Fremont — Chamber L 2821 Feb 3 18:44: 38
RF Emissions
95 Order Number:13575695
Client:Dish technologies LLC
Configuration:EUT + Support Equipment
- Mode :ET_Worst Cose
g Tested by / SN:18629 RL
75 Peak Limit (dBul/m)
T
)
5 65
N
£ oAvg Linit ceBul/m
E
3
R
Z
35 1 0 [
" . | 16 i
Wi iop
75
15
18 26.5
Frequency (GHz)
Range (GHz) REWAUBL Ref/ftin  Det/fvg Hode Suesp Pie  #5ups/Mode  Lobel Ronge (GHz) RELLUB Ref/Attn  Det/fug Hode Sueep Pts  #Swps/Mode  Label
1116285 IHC-3cB)/ M 89/2 PEFK/LogFur-Uides  Snssc(Auio) 98BI HAkH Hor 1 zontal
18-266Hz Test.TST jwd163 6 Oct 2028 Rev 9.5 21 Oct 2819
! QEUL Fremont — Chamber L 2821 Feb 3 18:44:38
RF Emissions
95 Orcler Number: 13575695
Client:Dish technologies LLC
Configuration:EUT + Support Equipment
- Made BT Worst Case
8 Tested by / SN:10629 RL
75 Peok Limit (dBull/md
T
2 a5
.
&
> Avg Limit dBUU/m)
~ 95
=
~
3
5
% 4
7 s]
5 <} 2 o g}
3 4 &
25
15
18 26.5
Frequency (GHz)
Fange (GHz) REWABY Ref/ftin  Det/fvg Mode Suaep Pte  43wps/Mode  Lobel Fonge (BHz) REW/VEW Ref/fittn  Det/fvg Made Sueep Ptz Fwpa/Mode  Lokel
18-266Hz Test.TST jm4163 6 Oct 2A2A Rev 9.5 21 Oct 2A19

VERTICAL
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18 - 26GHz DATA

Marker Frequency Meter Det T447 AF Amp/Cbl Dist Corr Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading (dB/m) (dB) (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB)
(dBuv) (dBuVv/m)
1 18.53361 69.08 Pk 324 -59.1 -9.5 32.88 54 -21.12 74 -41.12
2 21.57755 66.98 Pk 33.2 -57.4 -9.5 33.28 54 -20.72 74 -40.72
3 26.30166 64.84 Pk 34.6 -54.8 -9.5 35.14 54 -18.86 74 -38.86
4 18.8415 68.41 Pk 324 -58.2 -9.5 33.11 54 -20.89 74 -40.89
5 21.96666 68.14 Pk 33.4 -57.6 -9.5 34.44 54 -19.56 74 -39.56
6 26.35172 65.44 Pk 34.6 -54.3 -9.5 36.24 54 -17.76 74 -37.76

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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REPORT NO: 13575695-E2V1
FCC ID: DKNEAG6

DATE: 2/9/2021

LINE 1 RESULTS

W“IZ'IL Fremont, CA CE Room 2821 Feb 2 17:83:15
E
Conducted RFI Uoltoge
Project MNa:13575695
146 Client Nomz:Dish Techrnologies LLC
EUT Config:EUT
N Test Uslt/Freq: 128 Uoc / BBHz BT Tx_on
9z Test By: 18629 RL

5
¢
O
g i |
Y'Y I J\ 7l
f\!“ | N | }u J(‘“ ,ﬂl,b |
ol MU
. Ui i, Y
6
5 : [ : I:Ei 38
Frequency (MHz)
Renge (NHz) FEU Ref/Attn  De Sueep Pts  ¥Sweps/Hocde  Label T Fan ge (Hiz) REW Ref/hitn  Det/Avg Hode Suesp Ptz #5wps/Mode  Lobel
1:.15-38 el(~bieB! B2/18 1 1880 /7 254Hz2 3.3k ARIT Line-L1
FCCIS CE Closs B 158kHz-3BMHz Stepping.TST 38915 24 Fsh 2816 Rev 9.5 87 Jul 262d
Range 1: Line-L1 .15 - 30MHz
Marker Frequency Meter Det PRE0186446 LC Cables Limiter (dB) Corrected CFR 47 Part QP Margin CFR 47 Part Av(CISPR)
(MHz) Reading LISN L1 C1&C3dB Reading 15 Class B (dB) 15 Class B Margin
(dBuv) dBuv QP Avg (dB)
1 .15225 34.35 Qp 1 0 10.1 44.55 65.88 -21.33 - -
2 .16575 22.46 Ca 0 0 10.1 32.56 - - 55.17 -22.61
3 .39525 35.09 Qp 0 0 10.1 45.19 57.95 -12.76 - -
4 .3975 31.73 Ca 0 0 10.1 41.83 - - 47.91 -6.08
5 1.83525 23.27 Qp 0 1 10.1 33.47 56 -22.53 - -
6 1.83525 18.66 Ca 0 1 10.1 28.86 - - 46 -17.14
7 2.93775 24.18 Qp 0 1 10.1 34.38 56 -21.62 - -
8 2.93775 20.71 Ca 0 1 10.1 30.91 - - 46 -15.09
9 3.3045 25.5 Qp 0 1 10.2 35.8 56 -20.2 - -
10 3.3045 21.49 Ca 0 1 10.2 31.79 - - 46 -14.21
11 18.8835 24.73 Qp 0 .2 10.3 35.23 60 -24.77 - -
12 18.85425 16.58 Ca 0 .2 10.3 27.08 - - 50 -22.92

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: 13575695-E2V1

FCC ID: DKNEAG6

DATE: 2/9/2021

LINE 2 RESULTS

W“IH'IL Fremont, CA CE Room 2821 Feb 2 17:83:15
z
Conducted RFI Uoltoge
Project No:13575695
186 Cliamt Nome:Dlsh Technologies LLC
EUT Config:EUT
| Test Uolt/Freq: 128 Voc / BBHz BT Twx_on
9z Test By: 18629 RL
78
o B ——— S
Q T TT—
< T —
5058 i = i
2 K \%‘
I i . 53
T 36 4q | 17 1 23
o =1 o M\\
~ i ‘ o
22 : Wt S oo R
S Y, }
6 |
5 I:Ei 38
Frequency (MHz)
Fange (HHiz) [0 Fef/Attn  Det/fvg Hode Sueep Pis  mps/Hocde  Label [ TRange tHHiz) [0 Ref/Aitn  Det/fvg Hode Pl Supatode Lokl
FCCIS CE Closs B 158kHz-3BMHz Stepping.TST 38915 24 Fsh 2816 Rev 9.5 87 Jul 262d
Range 1: Line-L2 .15 - 30MHz
Marker Frequency Meter Det PRE0186446 LC Cables Limiter (dB) Corrected CFR 47 Part QP Margin CFR 47 Part Av(CISPR)
(MHz) Reading LISN L2 C2&C3dB Reading 15 Class B (dB) 15 Class B Margin
(dBuv) dBuv QP Avg (dB)
13 .15225 34.86 Qp 0 0 10.1 44.96 65.88 -20.92 - -
14 .16575 22.51 Ca 0 0 10.1 32.61 - - 55.17 -22.56
15 .39525 35.04 Qp 0 0 10.1 45.14 57.95 -12.81 - -
16 .3975 317 Ca 0 0 10.1 41.8 - - 47.91 -6.11
17 1.83525 23.49 Qp 0 1 10.1 33.69 56 -22.31 - -
18 1.83525 18.85 Ca 0 1 10.1 29.05 - - 46 -16.95
19 2.9355 24.24 Qp 0 1 10.1 34.44 56 -21.56 - -
20 2.9355 20.57 Ca 0 1 10.1 30.77 - - 46 -15.23
21 3.30225 25.63 Qp 0 1 10.2 35.93 56 -20.07 - -
22 3.30225 21.38 Ca 0 1 10.2 31.68 - - 46 -14.32
23 19.00275 24.74 Qp 0 .2 10.3 35.24 60 -24.76 - -
24 19.03425 17.33 Ca 0 .2 10.3 27.83 - - 50 -22.17

Qp - Quasi-Peak detector

Ca - CISPR average detection
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