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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: DISH TECHNOLOGIES LLC
9601 MERIDIAN BLVD
ENGLEWOOQOD, CO 80112

EUT DESCRIPTION: OVER THE AIR TV STREAMING DEVICE
MODEL.: AIRTV 3
SERIAL NUMBER: Conducted: P2-B127

Radiated: P2-B136

DATE TESTED: AUGUST 5, 2019 — AUGUST 19, 2019

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.

Approved & Released For

UL Verification Services Inc. By: Prepared By:
A A 5/*,’
T R — a4 S
V4
Frank Ibrahim TRI PHAM
Operations Leader Project Engineer
Consumer Technology Division Consumer Technology Division
UL Verification Services Inc. UL Verification Services Inc.
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2. 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 v05r02.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, and 47658 Kato Road, Fremont, California, USA. Line conducted emissions are
measured only at the 47173 address. The following table identifies which facilities were utilized
for radiated emission measurements documented in this report. Specific facilities are also
identified in the test results sections.

47173 Benicia Street = 47266 Benicia Street 47658 Kato Rd
|Z Chamber A |:| Chamber D |X| Chamber |
|:| Chamber B |z| Chamber E |:| Chamber J
|:| Chamber C |:| Chamber F :| Chamber K

] Chamber G |: Chamber L
[ Chamber H [:I Chamber M

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers above are covered under Industry Canada company address and respective code:
2324A.

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations and is traceable to
recognized national standards.

4.2. 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 + 0dB +10.1 dB+ 0 dB =46.6 dBuV

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.84dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.52 dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 4.88 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.24 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.37 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.17 dB

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 12875712-E1V2

FCC ID:DKN-ATV3

DATE: 8/27/2019

5. EQUIPMENT UNDER TEST

5.1.

EUT DESCRIPTION

The EUT is an over the air tv streaming device.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

2.4GHz BAND
Frequency Range Mode Output Power| Output Power
(MHz) (dBm) (mW)
1Tx
2412 - 2462 802.11b 8.93 7.82
2412 - 2462 802.11n HT20 20.2 104.71
Frequency Range Mode Output Power| Output Power
(MHz) (dBm) (mW)
2Tx
2412-2462 | 802.11nHT20CDD | 2224 | 167.49

Page 8 of 124

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL:(510) 319-4000

FAX:(510) 661-0888



REPORT NO: 12875712-E1V2 DATE: 8/27/2019
FCC ID:DKN-ATV3

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an embedded antenna, with a maximum gain of 4.5 dBi.

5.4. SOFTWARE AND FIRMWARE
The EUT firmware installed during testing was WCA.3.0.

The test utility software used during testing was the Marvel Labtool.

5.5. 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 fundamental of the EUT was tested at normal operation on the Y-axis position.

For 11n HT20 modes, radiated harmonics spurious were performed with the EUT set at the 2TX
CDD mode with power setting equal or higher than SISO modes as the worst-case scenario.
11g mode covered by HT20 mode since it has the same power as 11n HT20.

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

802.11b mode: 1 Mbps

802.11g mode : 6 Mbps

802.11n HT20 1Tx mode: MCSO
802.11n HT20 2Tx mode: MCS8
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REPORT NO: 12875712-E1V2 DATE: 8/27/2019

FCC ID:DKN-ATV3
5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop Hewlett-Packard |EliteBook 8470P CNU342CL9z n/a
Laptop AC-DC power Hewlett-Packard |PA-1650-32H)J ETC1806006544 n/a
supply

AC-DC Power supply LITE-ON PB-1300-1ES1 ETC1806006544 n/a

I/O CABLES (CONDUCTED, RADIATED AND CONDUCTED EMISSIONS)

1 Ethernet |1 Ethernet Un-shielded |2 Laptop to EUT
2 AC 1 AC Un-shielded [1.5
3 Coaxial 1 Coaxial shielded 2 EUT to 50 Ohm load
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CONDCUTED TEST SETUP DIAGRAM

AC-DC
Adapter

AC Mains

TEST SETUP

For conducted tests, the EUT was connected to a laptop. The test software exercises the radio.
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FCC ID:DKN-ATV3

RADIATED AND AC LINE CONDUCTED EMISSIONS SETUP DIAGRAM

]
Receiver
N
EUT
%
W 2
O
3 3
50 ohm
termination
1 Support
' Laptop
AC-DC
Adapter
AC Mains

TEST SETUP

For radiated tests: EUT is connected to a laptop. The test software exercises the radio.
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6. MEASUREMENT METHOD

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

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

6 dB BW: ANSI C63.10 Section 11.8.1

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

PSD: ANSI C63.10 Section 11.10.3 Method AVGPSD-1

Band-edge: ANSI C63.10 Section 11.13.3.4 Trace averaging across ON and OFF times of the
EUT transmissions followed by duty cycle correction factor

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

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

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

Conducted emissions in restricted frequency bands: ANSI C63.10 Section 11.12.

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.
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REPORT NO: 12875712-E1V2

FCC ID:DKN-ATV3

DATE: 8/27/2019

7. TEST AND MEASUREMENT EQUIPMENT

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

report:
TEST EQUIPMENT LIST
Description Manufacturer Model ID Num Cal Due @ Last Cal
. DOW-KEY
3 Port rf switch MICROWAVE 401-2308 172937 09/15/2019 @ 09/15/2018
6 Port rf switch NARDA SEM163 172935 09/15/2019 @ 09/15/2018
6 Port rf switch Pasternack PE7165 172936 09/17/2019 | 09/17/2018
- . AMF-4D-
Amplifier 1-8GHz 30dB gain L3 Narda 01000800-30-29P 167492 05/24/2020 = 06/24/2019
Amplifier, 1 to 18GHz, 35dB AMPLICAL AMP1G18-35 138301 09/15/2019 | 09/15/2018
- . AMF-4D-
Amplifier, 1 to 8GHz, 35dB Miteq Inc. 01000800-30-29P T1573 12/01/2019 @ 12/01/2018
. AMF-4D-
Amplifier, 1 to 8GHz, 35dB MITEQ 01000800-30-29P T1169 09/15/2019 @ 09/15/2018
Amplifier, 100KHz to 1GHz, Agilent (Keysight)
32dB Technologies 8447D T15 10/20/2019 | 10/20/2018
- SONOMA
Amplifier, 10KHz to 1GHz, 32dB INSTRUMENT 310 T285 06/06/2020 @ 07/06/2019
- SONOMA
Amplifier, 9KHz to 1GHz, 32dB INSTRUMENT 310 PRE0180175 | 05/29/2020 @ 06/29/2019
Antenna, Broadband Hybrid, .
30MHz to 2000MHz Sunol Sciences Corp. JB1 T130 08/09/2020 @ 08/09/2019
Antenna, Horn 1-18GHz ETS-Lindgren 3117 T119 03/22/2020 @ 03/22/2019
Antenna,BroadBand Hybrid, .
30MH?z to 3GHz Sunol Sciences Corp. JB3 PRE0184971 | 11/13/2019 @ 11/13/2018
EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0179376 @ 02/14/2020 @ 02/14/2019
AFS42-
RF Amplifier, 1-18GHz MITEQ 00101800-25-S- T1165 05/24/2020 @ 06/24/2019
42
RF Filter Box UL (IN HOUSE) 172938 09/15/2019 09/15/2018
RF Filter Box, 1-18GHz UL (IN HOUSE) 168534 05/24/2020 | 06/24/2019
RF SWITCH Pasternack PE7159 T1274 05/24/2020 | 06/24/2019
DOW-KEY
RF SWITCH MICROWAVE 401-2308 T729 05/24/2020 | 06/24/2019
Semi anechoic Chamber A 1D R+ SOLUTIONS N/A T1199  01/18/2021  01/18/2019
Spectrum Analyzer, PXA, 3Hz to Agilent (Keys_lght) N9030A To08 01/24/2020  01/24/2019
44GHz Technologies
Spectrum Analyzer, PXA, 3Hz to Agilent (Keys_lght) N9030A T1466 01/23/2020  01/23/2019
44GHz Technologies
Thermometer Control Compan 14-650-115, T1820  02/26/2020  02/26/2019
pany 15557603
Test Software List
Description Manufacturer | Model Version
Radiated Software UL UL EMC Ver 9.5, June 24, 2015
Conducted Software UL UL EMC Ver 9.5, May 26, 2015
Antenna Port Software UL UL RF Ver 3.9.1, Dec 28, 2015
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DATE: 8/27/2019

8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

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

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor |[Minimum VBW

(msec) | (msec) | (linear) (%) (dB) (kHz)
2.4GHz Band
802.11b 1TX 8.385 8.490 0.988 98.76% 0.00 0.010
802.11g 1TX 3.108 3.212 0.968 96.76% 0.14 0.322
802.11n HT20 1TX 4.770 4.872 0.979 97.91% 0.09 0.210
802.11n HT20 2TX 2.405 2.510 0.958 95.82% 0.19 0.416
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8.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
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DATE: 8/27/2019

8.2.1. 802.11b MODE

1TX Antenna 1 MODE

Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 1 2412 13.7300
Mid 6 2437 13.7660
High 11 2462 13.7360
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AWGolnLow  Bcten: 40 9B Radio Davice: BTS AFGalmLow  #Aften: 40 45 Radio Device: BTS
Ref Offset 10.69 dB Ref Offset 10,69 dB
10 dBidiv Ref 30.00 dBm 10 dBldiv Ref 30.00 dBm
Log Log
Center Freq| Center Freq
2.412000000 GHz| 2437000000 GHz|
"
. ! |
L
I Y
Center 2412 GHz Span 40 MHz, F Step Center 2437 GHz Span 40 MHz CF Ste
#Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms 41000000 MHZ} #Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms 4000000 MH,
to Man 0 Ma
Occupied Bandwidth Total Power 13.1 dBm Occupied Bandwidth Total Power 12.8 dBm
13.731 MHz Freqoment 13.766 MHz F——
Transmit Freq Error 41.708 kHz OBW Power 98.00 % 0Hz Transmit Freq Error -80.790 kHz OBW Power 99.00 % OHz
x dB Bandwidth 16.42 MHz xdB -26.00 dB x dB Bandwidth 16.41 MHz x dB -26.00 dB

sTaTUS,

LOW CHANNEL 1

MID CHANNEL 6

VAT 015221 P S 06, 2015

enter Froq 2.462000000 GHz CantarFrag: GHz Radie Std: Nene Frequency
= 3= Trig:Free Run AvgHold: 11
#F Gain:Low BArten: 40 di Radio Davice: BTS
Ref Offset 1069 dB
0By Ref 30.00 dBm
Log
Center Freq|
2.462000000 GHz|
—
Center 2462 GHz Span 40 MHz, CF Step)
#Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms| 4000000 MHz
Auto Man|
Occupied Bandwidth Total Power 12.2 dBm
13.736 MHz Freqorset
Transmit Freq Error -89.846 kHz OBW Power 99.00 % OHz
x dB Bandwidth 16.47 MHz xdB -26.00 dB
s smans

HIGH CHANNEL 11
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REPORT NO: 12875712-E1V2
FCC ID:DKN-ATV3

DATE: 8/27/2019

1TX Antenna 2 MODE

Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 1 2412 14.0360
Mid 6 2437 13.8310
High 11 2462 13.9300
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REPORT NO: 12875712-E1V2
FCC ID:DKN-ATV3

DATE: 8/27/2019

11:36:46 AM v 08, 2039

10 dBidiv

o ¢ Er=am m ST — L 3 2 m -
enter Freq 2.412000000 GHz e e 12000000 Bl Radlo Std: Nene requency enter Freq 2.437000000 GHz S O 1 Radlo Std: None reaueney
= o Trig: Frae Run walHold: ig: Fras Run valHold:
SIF Gain:Low BArten: 40 4B Radio Davice: BTS #F Galn:Low #Amen: 40 dB Radio Device: BTS
Ref Offset 1069 dB Ref Offset 10.68 dB
Ref 30.00 dBm (odziai Ref 50.00 dBm
o
Center Freq

Log

Center Freq|
2.412000000 GHz|

2.437000000 GHz|

STaTs

Center 2412 GHz Span 40 MHz, F St Center 2437 GHz Span 40 MHz CF st
#Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms 4000000 M:Pz #Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms 4000000 M:z
|Auto L M
Occupled Bandwidth Total Power 15.4 dBm = - Occupled Bandwidth Total Power 14.9 dBm = -
14.036 MHz Freqoment 13.831 MHz F——
Transmit Freq Error -45.570 kHz OBW Power 98.00 % 0Hz Transmit Freq Error -72.751 kHz OBW Power 99.00 % OHz
x dB Bandwidth 16.95 MHz xdB -26.00 dB x dB Bandwidth 17.22 MHz x dB -26.00 dB

sTaTUS,

LOW CHANNEL 1

MID CHANNEL 6

T 3 i O S RN 1Az 2 AM AU, 2019
enter Freq 2.462000000 GHz Center Freq: GHz Radlo Std: None Frequency
= 3= Trig:Free Run AvgHold: 11
W GolniLow  BArten: 40 di Radio Davica: BTS
Ref Offset 10.69 dB
10de/div Ref 30.00 dBm
Log
Center Freq|
T 2.462000000 GHz|
1
i
1
Center 2462 GHz Span 40 MHz, CF Step)
#Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms| 4000000 MHz
lauto Man
Occupied Bandwidth Total Power 14.8 dBm
13.930 MHz rreqoreel
Transmit Freq Error 33.146 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 16.88 MHz xdB -26.00 dB
wsc STans

HIGH CHANNEL 11
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REPORT NO: 12875712-E1V2
FCC ID:DKN-ATV3

DATE: 8/27/2019

8.2.2.802.11n HT20 MODE

1TX Antenna 1 MODE

Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 1 2412 17.7500
Mid 6 2437 17.7240
High 11 2462 17.6880
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REPORT NO: 12875712-E1V2
FCC ID:DKN-ATV3

DATE: 8/27/2019

2 ¢ BN ﬁ 10:57.59 BM g8, 2019 L [0 a A 110147 A4 Aurg 8, 2019
enter Freq 2.412000000 GHz Center Freq; 2412000000 GHz Radlo Std: None Froquency enter Freq 2.437000000 GHz 66000 OHz Fiadko Std: Hene Froquency
T s Trig:Fras Run AvglHold: 11 Trig: Froe Run AvglHeld: 11
AWGolnLow  Bcten: 40 9B Radio Davice: BTS AFGalmLow  #Aften: 40 45 Radio Device: BTS
Ref Offset 10.69 dB Ref Offset 10,69 dB
10 dBidiv Ref 30.00 dBm 10 dBldiv Ref 30.00 dBm
Log Log
Center Freq| Center Freq
2.412000000 GHz| 2437000000 GHz|
i
I i
Center 2412 GHz Span 40 MHz, F Step Center 2437 GHz Span 40 MHz CF Ste
#Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms 41000000 MHZ} #Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms 4000000 MH,
to Man 0 Ma
Occupied Bandwidth Total Power 13.3 dBm Occupied Bandwidth Total Power 13.1dBm
17.750 MHz Freqoment 17.725 MHz F——
Transmit Freq Error 9.815 kHz OBW Power 98.00 % 0Hz Transmit Freq Error 9.569 kHz OBW Power 99.00 % OHz
x dB Bandwidth 20.13 MHz xdB -26.00 dB x dB Bandwidth 19.89 MHz x dB -26.00 dB
wsc sTans usc amamus

LOW CHANNEL 1

MID CHANNEL 6

T 3 i O S LRI L0547 AM AU, 2019
enter Freq 2.462000000 GHz Center Freq: GHz Radlo Std: None Frequency
= 3= Trig:Free Run AvgHold: 11
W GolniLow  BArten: 40 di Radio Davica: BTS
Ref Offset 10.69 dB
10de/div Ref 30.00 dBm
T Center Freq|
1 2.462000000 GHz|
i
I
i
Center 2462 GHz Span 40 MHz, CF Step)
#Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms| 4000000 MHz
lauto Man
Occupied Bandwidth Total Power 12.6 dBm
17.688 MHz rreqoreel
Transmit Freq Error -7.698 kHz OBW Power 99.00 % OHz
x dB Bandwidth 19.58 MHz xdB -26.00 dB
wsc STans

HIGH CHANNEL 11
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REPORT NO: 12875712-E1V2
FCC ID:DKN-ATV3

DATE: 8/27/2019

1TX Antenna 2 MODE

Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 1 2412 17.6420
Mid 6 2437 17.6850
High 11 2462 17.6720
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REPORT NO: 12875712-E1V2
FCC ID:DKN-ATV3

DATE: 8/27/2019

2 ¢ BN ﬁ (01:35,00/% 08, 2019 L [0 a A [01:41:34 1% g0, 2019
enter Freq 2.412000000 GHz Center Freq: 241 OHz Radlo Std: None Froquency enter Freq 2.437000000 GHz 66000 OHz Fiadko Std: Hene Froquency
T s Trig:Fras Run AvglHold: 11 Trig: Froe Run AvglHeld: 11
AWGolnLow  Bcten: 40 9B Radio Davice: BTS AFGalmLow  #Aften: 40 45 Radio Device: BTS
Ref Offset 10.69 dB Ref Offset 10,69 dB
10 dBidiv Ref 30.00 dBm 10 dBldiv Ref 30.00 dBm
Log Log
Center Freq| T Center Freq
2.412000000 GHz| 1 2437000000 GHz|
Lia
i
|
Center 2412 GHz Span 40 MHz, F Step Center 2437 GHz Span 40 MHz CF Ste
#Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms 41000000 MHZ} #Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms 4000000 MH,
to Man 0 Ma
Occupied Bandwidth Total Power 15.4 dBm Occupied Bandwidth Total Power 15.0 dBm
17.643 MHz Freqoment 17.685 MHz F——
Transmit Freq Error -22.022 kHz OBW Power 98.00 % 0Hz Transmit Freq Error -5.840 kHz OBW Power 99.00 % OHz
x dB Bandwidth 19.24 MHz xdB -26.00 dB x dB Bandwidth 19.34 MHz x dB -26.00 dB
usc amamus

STaTs

LOW CHANNEL 1

MID CHANNEL 6

T E3 T EEm RO 03310 M08, 201
enter Freq 2.462000000 GHz Center Freq: GHz Radlo Std: Nene Frequency
= 3= Trig:Free Run AvgHold: 11
#F Gain:Low BArten: 40 di Radio Davice: BTS
Ref Offset 1069 dB
0By Ref 30.00 dBm
T Center Freq|
1 2.462000000 GHz|
i t
i i
I
|
Center 2462 GHz Span 40 MHz, CF Step)
#Res BW 300 kHz #VBW 910 kHz Sweep 1.4 ms| 4000000 MHz
Auto Man|
Occupied Bandwidth Total Power 15.0 dBm
17.673 MHz Freqorset
Transmit Freq Error 22.346 kHz OBW Power 99.00 % OHz
x dB Bandwidth 20.06 MHz xdB -26.00 dB
s smans

HIGH CHANNEL 11
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REPORT NO: 12875712-E1V2

FCC ID:DKN-ATV3

DATE: 8/27/2019

2TX Antenna 1 + Antenna 2 CDD MODE

Channel|Frequency| 99% Bandwidth | 99% Bandwidth
Antenna 1 Antenna 2
(MHz) (MHz) (MHz)
Low 1 2412 17.6850 17.6910
Mid 6 2437 17.7050 17.6440
High 11 2462 17.6480 17.6590
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REPORT NO: 12875712-E1V2
FCC ID:DKN-ATV3

DATE: 8/27/2019

LOW CHANNEL 1

Agilent Spectrum Analyzer - APV10.0.1(072315), 12500,
ARG Ea 7 BN ALIALTT
GHz Froquency enter Freq 2.412000000 GHz ] ce q: 2.4 Frequency
—— ig: AvgHold: 11 o Trig: AvgHeld: 1/1
#IF Gain:Low n: #IF Gain:Low #Azten: 40 dB
Ref Offset 10.69 dB Ref Offset 10.68 dB
0 dBidl Ref 30.00 dBm 0y Ref 30.00 dBm
Log Log
T Center Freq| Center Freq|
1 2412000000 GHz| 2.412000000 GHz|
| |
i
|
} ] I | |
1
Center 2412 GHz Span 40 MHz, CF st Center 2412 GHz Span 40 MHz, CF st
#Res BW 300 kHz #VBW 910 kHz Sweep 14 ms 4000000 werd #Res BW 300 kHz #VBW 910 kHz Sweep 14 ms ' ep
|Auto Man)| |Auto Man|
Occupied Bandwidth Total Power 13.2 dBm — Occupied Bandwidth Total Power 15.3 dBm —
17.685 MHz p—— 17.690 MHz p—
Transmit Freq Error 4.929 kHz OBW Power 98.00 % 0Hz Transmit Freq Error -7.558 kHz OBW Power 99.00 % OHz
x dB Bandwidth 19.38 MHz x dB -26.00 dB x dB Bandwidth 19.77 MHz x dB -26.00 dB
s smans s s
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REPORT NO: 12875712-E1V2
FCC ID:DKN-ATV3

DATE: 8/27/2019

MID CHANNEL 6

000000 GHz
AvglHold: 111

#iFGainilow  BAtten:40 dB Radio D

L1:13:34 AM Aug 8, 2010
Radio Std: None

- BTS

Spectrum Anslyze

Agiert
L 3

- AP10.0.1(072315), 12500,
Frequency m

SEHEE.IN
Center Freq: 24371

ALIFHAT
1000000 GHz Frequency
AvglHold: 11

Ref Offset 10,69 dB.
Ref 30.00 dBm

SiFGainlow  SAtten: 40 dB

Ref Offset 1069 dB
Ref 30.00 dBm

Center 2.437 GHz

Center Freq|
2437000000 GHz|

Center Freq|
2437000000 GHz|

STaTs

Span 40 MHz, CF st Center 2437 GHz Span 40 MHz, CF st
#Res BW 300 kHz #VBW 910 kHz Sweep 14 ms 4000000 werd #Res BW 300 kHz #VBW 910 kHz Sweep 14 ms ' ep
|Auto Man)| |Auto Man|
Occupied Bandwidth Total Power 12.8 dBm — Occupied Bandwidth Total Power 14.9 dBm —
17.705 MHz p—— 17.644 MHz p—
Transmit Freq Error -5.248 kHz OBW Power 98.00 % 0Hz Transmit Freq Error -20.450 kHz OBW Power 99.00 % OHz
x dB Bandwidth 19.60 MHz x dB -26.00 dB x dB Bandwidth 19.70 MHz x dB -26.00 dB

sTaTUS,

MID CHANNEL 6 ANTENNA 1

MID CHANNEL 6 ANTENNA 2
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REPORT NO: 12875712-E1V2
FCC ID:DKN-ATV3

DATE: 8/27/2019

HIGH CHANNEL 11

Agilent Spectrum Analyzer - AP10,0.1{07231%),172500, Agilent Spectrum Analyzer - APY1D.0.1(072315),12500,
L 3 @ SN SYRLAITO 11634 AM ALgU8, 2019 L 3 2 SN ALIFLAITD | 1127:30AM Agls, 2019
Center Freq: 2 GHz Radio Std: None Frequency Center Freq: 2 GHz Radio Std: None Frequency
= Trig: AvglHold: 11 = Trig: AvglHold: 111
#IF Gain:Low fArten: 40 dB. Radio Device: BTS #1F GainLow #Aren: 40 dB Radio Device: BTS
Ref Offset 10.69 dB Ref Offset 10.68 dB
0 dBidl Ref 30.00 dBm 0 dBidl Ref 30.00 dBm
Log Log
T Center Freq| Center Freq|
t 2.462000000 GHz| 2.462000000 GHz
| ul
\
|
h }
I
Center 2462 GHz Span 40 MHz, CF st Center 2462 GHz Span 40 MHz, CF st
HiRes BW 300 kHz #VBW 910 kHz Sweep 1.4 ms) 4000000 werd HiRes BW 300 kHz #VBW 910 kHz Sweep 1.4 ms) P
|Auto Man)| |Auto Man|
Occupied Bandwidth Total Power 12.5 dBm — Occupied Bandwidth Total Power 14.6 dBm —
17.648 MHz Freqoment 17.659 MHz Freqoren
Transmit Freq Error 3.118 kHz OBW Power 98.00 % 0Hz Transmit Freq Error 57.163 kHz OBW Power 99.00 % OHz
x dB Bandwidth 19.68 MHz x dB -26.00 dB x dB Bandwidth 19.68 MHz x dB -26.00 dB
wsc STans wsc Tamus
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REPORT NO: 12875712-E1V2 DATE: 8/27/2019
FCC ID:DKN-ATV3

8.3. 6dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

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

RESULTS
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REPORT NO: 12875712-E1V2
FCC ID:DKN-ATV3

DATE: 8/27/2019

8.3.1. 802.11b MODE

1TX Antenna 1 MODE

Channel|Frequency|6 dB Bandwidth| Minimum Limit
(MHz) (MHz) (MHz)
Low 1 2412 10.0000 0.5
Mid 6 2437 9.9600 0.5
High 11 2462 10.0000 0.5

Page 31 of 124

UL VERIFICATION SERVICES INC.

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 Inc.



REPORT NO: 12875712-E1V2
FCC ID:DKN-ATV3

DATE: 8/27/2019

enter Freq 2.412000000 GHz

U 3 2
enter Freq 2.437000000 GHz

#Avg Type: quency ] WAvg Type: RMS Frequency
BHO: Wids —»— Trig:Fros Run AvalHold: 20120 h: Wids —— Trig: Frae Run AvglHald: 20120
FGainLove | BAtten: 40 4B Wainlow | #Atten 40 45
el Offaet 1059 4B AMKr1 10.00 MHZ Auto Tune et Offset 1059 dB AMKr1 9,96 MHZ AutoTune
10dBidlv Ref 30,00 dBm 0.164 dB odeidy  Ref 30,00 dBm 0.271 dB
Log Lo
Center Freq| Center Freq
2412000000 GHz| 2437000000 GHz|
StartFreq| StartFreq|
} 2.392000000 GHz| 2417000000 GHz|
4 i
A i

Stop Freq|
2.432000000 GHz|

F Step
4000000 MHz|
to Man)|

Freq Offset|
0Hz

Center 2.41200 GHz
#Res BW 100 kHz

Span 40.00 MHz

Stop Freq
2.457000000 GHz|

CF Ste|
4,000000 MHz
0 Ma:

Freq Offset|
0Hz

Center 2.43700 GHz

#VBW 300 kHz Sweep 1.533 ms (1001 pts)|

#Res BW 100 kHz

Span 40.00 MHz.
Sweep 1.533 ms (1001 pts)

#VBW 300 kHz

s

STATS)

s

sTATUS,

LOW CHANNEL 1

MID CHANNEL 6

Agilont Spectrim Analyzer - APY10.0.1(07231

eI

L 3 i D
enter Freq 2.462000000 GH:
P

G
#Avg Type: RMS
AvglHold: 20220

z
O Wids <+~ Trig:Free Run
1FGain:Low n:

Frequency

Ref Offset 10.69 dB
Ref 30.00 dBm

AMKr1 10.00 MHz
-1.271 dB

Auto Tune|

10 dB/div
Log

Center Freq|
2.462000000 GHz|

Start Freq|
2.442000000 GHz|

y i 4

Stop Freq|
2.482000000 GHz|

lauto Man

CF Step
4.000000 MHz|

Freq Offset]
0 Hz|

Center 2.46200 GHz
#Res BW 100 kHz

Span 40.00 MHz
#VBW 300 kHz

Sweep 1.533 ms (1001 pts)|

s

STATS)

HIGH CHANNEL 11
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REPORT NO: 12875712-E1V2
FCC ID:DKN-ATV3

DATE: 8/27/2019

1TX Antenna 2 MODE

Channel|Frequency|6 dB Bandwidth| Minimum Limit
(MHz) (MHz) (MHz)
Low 1 2412 10.0400 0.5
Mid 6 2437 9.8000 0.5
High 11 2462 9.9200 0.5

Page 33 of 124

UL VERIFICATION SERVICES INC.

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 Inc.



REPORT NO: 12875712-E1V2
FCC ID:DKN-ATV3

DATE: 8/27/2019

enter Freq 2.412000000 GHz

U 3 2
enter Freq 2.437000000 GHz

2432000000 GHz|

F Step
4000000 MHz|
to Man)|

Freq Offset|
0Hz

Center 2.41200 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 40.00 MHz

#Avg Type: quency ] WAvg Type: RMS Frequency
BHO: Wids —»— Trig:Fros Run AvalHold: 20120 h: Wids —— Trig: Frae Run AvglHald: 20120
iGainLow  BAttan: 40 4B WGainLow  #Amen: 40 45
el Offaet 1059 4B AMKr1 10.04 MHZ Auto Tune et Offset 1059 dB AMKr1 9,80 MHZ AutoTune
10dBidlv Ref 30,00 dBm 1.312dB odeidy  Ref 30,00 dBm -0.697 dB
Log Lo
Center Freq| Center Freq
2412000000 GHz| 2437000000 GHz|
StartFreq| StartFreq|
’ 2.392000000 GHz| w A . i 2417000000 GHz|
A
Stop Freq| Stop Freq

| 2.467000000 GHz|

CF Ste|
4,000000 MHz
0 Ma:

Freq Offset|
0Hz

Center 2.43700 GHz

Sweep 1.533 ms (1001 pts)|

#Res BW 100 kHz

#VBW 300 kHz

Span 40.00 MHz.
Sweep 1.533 ms (1001 pts)

s

STATS)

s

sTATUS,

LOW CHA

NNEL 1

MID CHANNEL 6

Agilont Spectrim Analyzer - APY10.0.1(07231

eI

L = i o TS T
enter Freq 2.462000000 GHz ) #Avg Type: RMS TRACE] 56 requency
PO Wids == Trig: Free Run Avg|Hold: 20120 TR s
IFGain:Low n: oerl”
el Offaet 1059 4B AMKr1 9,92 MHz Auto Tune
10 d/aiv Ref 30,00 dBm -0.637 dB
Log
Center Freq|
2.462000000 GHz|
Start Freq|
I " 1 . 2.442000000 GHz|
W
)¢
Stop Freq|
2.482000000 GHz|
CF Step
4.000000 MHz|
Auto Man|
Freq Offset]
0 Hel
ICenter 2.46200 GHz Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)|
wsc sTans

HIGH CHANNEL 11

Page 34 of 124

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL:(510) 319-4000

FAX:(510) 661-0888




REPORT NO: 12875712-E1V2
FCC ID:DKN-ATV3

DATE: 8/27/2019

8.3.2.802.11n HT20 MODE

1TX Antenna 1 MODE

Channel|Frequency|6 dB Bandwidth| Minimum Limit
(MHz) (MHz) (MHz)
Low 1 2412 17.7600 0.5
Mid 6 2437 17.7600 0.5
High 11 2462 17.8000 0.5
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REPORT NO:

12875712-E1V2

FCC ID:DKN-ATV3

DATE: 8/27/2019

enter Freq 2.412000000 GHz

U 3 2
enter Freq 2.437000000 GHz

Stop Freq|
2.432000000 GHz|

F Step
4000000 MHz|
to Man)|

Freq Offset|
0Hz

Center 2.41200 GHz
#Res BW 100 kHz

Span 40.00 MHz

#Avg Type: quency ] WAvg Type: RMS Frequency
PHO: Wide —»= Trig:Froe Run AvglHold: 20120 Bhi0: Wiks —»= Trig: Froe Run AvglHald: 20120
IFGain:Low #Atten: 40 4B IF Gainel owe #hten: 40 4B
r & T H ) Auto Tune)| =] Auto Tune|
ef Oeet 1059 4B AMKr1 17.76 MHZ et Ofeet 1055 4B ANkrT 17,76 MHZ
10 v Ref 30.00 dBm 0.188 dB o asian Ref 30.00 dBm -0.886 dBy
Log Log
Center Freq| Center Freq
2.412000000 GHz| 2437000000 GHz|
StartFreq| StartFreq|
2.392000000 GHz| 2417000000 GHz|
" N W !
i yit ¢

Stop Freq
2.457000000 GHz|

CF Ste|
4,000000 MHz
0 Ma:

Freq Offset|
0Hz

Center 2.43700 GHz

#VBW 300 kHz Sweep 1.533 ms (1001 pts)|

#Res BW 100 kHz

Span 40.00 MHz.
Sweep 1.533 ms (1001 pts)

#VBW 300 kHz

s

STATS)

s

sTATUS,

LOW CHANNEL 1

MID CHANNEL 6

Agilont Spectrim Analyzer - APY10.0.1(07231

eI

T 3 i O AN 104 st 059 | C
enter Freq 2.462000000 GHz ) #Avg Type: RMS TRACE] 56 requency
PO Wids == Trig: Free Run Avg|Hold: 20120 TR s
(FGain:Low n: oerl”
r ] Auto Tune)|
el Offaet 1059 4B AMKr1 17.80 MHZ
10 d/aiv Ref 30,00 dBm 0.273 dB
Log
Center Freq|
2.462000000 GHz|
Start Freq|
2.442000000 GHz|
W ¢
A Stop Freq|
2.482000000 GHz|
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1TX Antenna 2 MODE

Channel|Frequency|6 dB Bandwidth| Minimum Limit
(MHz) (MHz) (MHz)
Low 1 2412 17.8400 0.5
Mid 6 2437 17.8400 0.5
High 11 2462 17.8400 0.5
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U 3 2
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s
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LOW CHANNEL 1

MID CHANNEL 6

Agilont Spectrim Analyzer - APY10.0.1(07231
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L 3 i D
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2TX Antenna 1 + Antenna 2 CDD MODE

Channel Frequencyl 6dB BW | 6 dB BW [Minimum
Antenna 1JAntenna 2| Limit
(MHz) (MHz) (MHz) (MHz)
Low 1 2412 17.6800 | 17.7200 0.5
Mid 6 2437 17.7600 | 17.8000 0.5
High 11 2462 17.8400 | 17.8000 0.5
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LOW CHANNEL 1

Agilent Spectrum Analyzer - APY10.0.1(07 ) Agilent Spectrum Anslyzer -
L 3 @ D A D AL
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MID CHANNEL 6
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. L I3 > e
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