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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Echostar Technologies LLC
EUT DESCRIPTION: BT+ZIGBEE+WLAN DTS/UNII a/b/g/n MIMO
MODEL: ID: 082
SERIAL NUMBER: 208117-02-095 (Conducted) ; 208117-02-117 (Radiated)
DATE TESTED: JULY 23 — AUGUST 10, 2015
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass

UL Verification Services Inc. tested the above equipment in accordance with the requirements set forth
in the above standards. All indications of Pass/Fail in this report are opinions expressed by UL
Verification Services Inc. based on interpretations and/or observations of test results. Measurement
Uncertainties were not taken into account and are published for informational purposes only. The test
results show that the equipment tested is capable of demonstrating compliance with the requirements
as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the conditions and
modes of operation as described herein. 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 any
government.

Approved & Released
For UL Verification Services Inc. By: Tested By:

‘ﬁ?f/[f (,/f;fe/’(.s"} 2

PENG ZHANG R.ALEGRE
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
PROJECT LEAD LAB ENGINEER
UL VERIFICATION SERVICES INC UL VERIFICATION SERVICES INC
Page 6 of 183
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2, FCC CFR 47
Part 15, KDB 558074 D01 v03r03, ANSI C63.10-2009 for FCC.

ANSI C63.10-2009 Deviation

Radiated spurious emission above 1GHz EUT height is 1.5m not 0.8m.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266 Benicia
Street, 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
[ ] Chamber A(IC: 2324B-1) [ ] Chamber D(IC: 2324B-4)
[X] Chamber B(IC: 2324B-2) [ ] Chamber E(IC: 2324B-5)
DX] Chamber C(IC: 2324B-3) [ ] Chamber F(IC: 2324B-6)

[ ] Chamber G(IC: 2324B-7)

[ ] Chamber H(IC: 2324B-8)

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full scope of
accreditation can be viewed at http://ts.nist.gov/standards/scopes/2000650.htm.
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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

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)

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

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52dB
Radiated Disturbance, 30 to 18000 MHz 4,94 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST
5.1. DESCRIPTION OF EUT
The EUT is a BLUETOOTH, ZIGBEE and DTS/UNII a/b/g/n MIMO Satellite setup box.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequency Range Mode Output Power | Output Power
(MHz) (dBm) (mW)
2412 - 2462 802.11b 17.9 61.66
2412 - 2462 802.11g 17.71 59.02
2412 - 2462 802.11n HT20 17.71 59.02
2422 - 2452 802.11n HT40 17.71 59.02
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes two Printed antennas, with maximum gain of 1.76dBi and 2.2dBi.
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5.4. WORST-CASE CONFIGURATION AND MODE

Radiated emission and power line conducted emission were performed with the EUT set to transmit at
the channel with highest output power as worst-case scenario.

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was determined
that X orientation was worst-case orientation; therefore, all final radiated testing was performed with
the EUT in X orientation.

For SISO mode, chain 0 was the worst case determined during pre-scan. So all radiated and conducted
measurement based on chain 0.

Based on the baseline scan, the worst-case data rates were:
802.11b mode: 1 Mbps

802.11g mode: 6 Mbps

802.11n HT20mode: MCSO

802.11n HT40mode: MCSO

Note: N HT40 MIMO mode cover SISO mode since the power setting will be leveraged.
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop HP Elitebook 8570W N/A N/A
Router NETGEAR N150 N/A N/A
/O CABLES

1 Ethernet |1 RJ-45 Unshielded [5m N/A

TEST SETUP

The EUT is a stand-alone unit during the tests. Test software exercised the radio card.
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SETUP DIAGRAM FOR TESTS
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6. 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 Asset Cal Due
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01069 |12/20/15
Spectrum Analyzer,9KHz-40GHz HP 8564E C00986 |04/01/16
EMI Test Receiver, 9 kHz-7 GHz R&S ESCI7 1000741 [08/13/15
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 |08/18/15
Peak Power Meter Agilent / HP E4416A C00963 |12/13/15
Peak / Average Power Sensor Agilent / HP E9327A C00964 |12/13/15
Antenna, Horn, 1-18 GHz ETS 3117 C01022 |02/21/16
Antenna, Horn,18- 26 GHz ARA MWH-1826/B |C00946 [11/12/15
Antenna, Horn, 26-40 GHz ARA MWH-2640 C00891 |06/28/16
Antenna, Bilog, 30MHz-1 GHz Sunol Sciences |[JB1 T243 03/06/16
RF Preamplifier, 100KHz -> 1300MHz |HP TBD C00825 06/01/16
RF Preamplifier, 1GHz - 18GHz Miteq NSP4000-SP2 (924343 03/23/16
RF Preamplifier, 1GHz - 26.5GHz HP 8449B T404 06/29/16
AC Power Supply, 2,500VA 45-500Hz |Elgar-Ametek CW2501M FO0013 |CNR
RF Preamplifier, 1GHz - 40GHz Miteq NSP4000-SP2 [C00990 |08/20/15
Attenuator / Switch driver HP 11713A F00204 |CNR
Low Pass Filter 3GHz Micro-Tronics LPS17541 F00219 |05/23/16
High Pass Filter 5GHz Micro-Tronics HPS17542 F00222 |05/22/16
High Pass Filter 6GHz Micro-Tronics HPM17543 F00224 |05/22/16
Radiated Software UL UL EMC Ver 9.5, July 22, 2014
Conducted Software UL UL EMC Ver 9.5, May 17 2012
CLT Software UL UL RF Ver 1.0, Feb 2 2015
Antenna Port Software UL UL RF Ver 2.1.1.1, Jan 20 2015
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7. MEASUREMENT METHODS

KDB 558074 D01 DTS Meas Guidance v03r03: Measurement Procedure AVGPM-G is used for power and
AVGPSD-3 is used for power spectral density.

Unwanted emissions within Restricted Bands are measured using traditional radiated procedures.

Band edge emissions within Restricted Bands are measured using RMS with duty cycle factor offset
method.
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8. SUMMARY TABLE

FCC Part RSS Test Test Limit Test Test Worst Case
Section | Section(s) | Description Condition Result
15.247 RSS-247 Occupied Band
(2)(2) 521 width (6dB) >500KHz Pass 8.06MHz
Band Edge /
2.1051, | pog.047 5.5 |CONducted -20dBc Pass -27.86dBm
15.247 (d) Spurious C
. onducted
Emission
15.247 RSS-247 | TX conducted <30dBm Pass 17.9dBm
5.4.4 output power
15.247 RSE)SZ- 2247 PSD <8dBm Pass -3.22dBm
AC Power Line
15.207 (a) | RSS-GEN 8.8 |conducted Section 10 Pass 53.05dBuV/m
emissons Racises
15.205, RSS-GEN .
15.209 8.9/7 Spgrlgus < 54dBuV/m Pass 53.5dBuVv/m
Emission
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9. ANTENNA PORT TEST RESULTS SISO Chain 0
9.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

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

TEST PROCEDURE

Reference to KDB 558074 D01 DTS Meas Guidance v03r03: The transmitter output is connected to a
spectrum analyzer with the RBW set to100KHz, the VBW >= 3 x RBW, peak detector and max hold.

RESULTS
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9.1.1. 802.11b MODE IN THE 2.4 GHz BAND

Channel|Frequency

6 dB Bandwidth

Minimum Limit

(MHz) (MHz) (MHz)
Low 2412 8.06 0.5
Mid 2437 8.10 0.5
High 2462 8.07 0.5
Worst 8.06

9.1.2.802.11g MODE IN THE 2.4 GHz BAND

Channel|Frequency

6 dB Bandwidth

Minimum Limit

(MHz) (MHz) (MHz)
Low 2412 15.13 0.5
Mid 2437 14.34 0.5
High 2462 14.74 0.5
Worst 14.34

9.1.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND

Channel|Frequency,

6 dB Bandwidth

Minimum Limit

(MHz) (MHz) (MHz)
Low 2412 14.19 0.5
Mid 2437 12.89 0.5
High 2462 13.57 0.5
Worst 12.89
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9.1.4.6 dB BANDWIDTH MID CH PLOTS

11b Mid Channel 11g Mid Channel

11n HT20 Mid Channel
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MODEL ID: ID: 082 FCC: DKN1018
9.2. 99% BANDWIDTH
LIMITS

None; for reporting purposes only.
RESULTS

9.2.1. 802.11b MODE IN THE 2.4 GHz BAND

Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 2412 10.06
Mid 2437 10.17
High 2462 10.30
Worst 10.30

9.2.2.802.11g MODE IN THE 2.4 GHz BAND
Channel[Frequency|99% Bandwidth

(MHz) (MHz)

Low 2412 16.39
Mid 2437 16.39
High 2462 16.34
Worst 16.39

9.2.3.802.11n HT20 MODE IN THE 2.4 GHz BAND

Channel[Frequency|99% Bandwidth
(MHz) (MHz)
Low 2412 17.53
Mid 2437 17.45
High 2462 17.52
Worst 17.53
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9.2.4. 99% BANDWIDTH MID CH PLOTS

11b Mid Channel 11g Mid Channel

11n HT20 Mid Channel
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MODEL ID: ID: 082 FCC: DKN1018
9.3. OUTPUT POWER

LIMITS

FCC §15.247

For systems using digital modulation in the 902—928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz
bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6 dBi. If
transmitting antennas of directional gain greater than 6 dBi are used, the conducted output power from
the intentional radiator shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

SISO

There is only one transmitter output therefore the directional gain is equal to the antenna gain.

RESULTS
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REPORT NO: 15U20805-E2A
MODEL ID: ID: 082

DATE: September 3, 2015

FCC: DKN1018

9.3.1. 802.11b MODE IN THE 2.4 GHz BAND

Limits
Channel | Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) [ (dBm) [(dBm)
Low 2412 2.20 30.00 30 36 30.00
Mid 2437 2.20 30.00 30 36 30.00
High 2462 2.20 30.00 30 36 30.00
Results
Channel | Frequency | Chain O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHZz) (dBm) (dBm) [ (dBm) (dB)
Low 2412 17.60 17.60 30.00 -12.40
Mid 2437 17.70 17.70 30.00 -12.30
High 2462 17.90 17.90 30.00 -12.10
Worst 17.9 17.90
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REPORT NO: 15U20805-E2A
MODEL ID: ID: 082

DATE: September 3, 2015

FCC: DKN1018

9.3.2.802.11g MODE IN THE 2.4 GHz BAND

Limits
Channel | Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) [ (dBm) [(dBm)
Low 2412 2.20 30.00 30 36 30.00
Mid 2437 2.20 30.00 30 36 30.00
High 2462 2.20 30.00 30 36 30.00
Results
Channel | Frequency | Chain O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHZz) (dBm) (dBm) [ (dBm) (dB)
Low 2412 5.80 5.80 30.00 -24.20
Mid 2437 17.40 17.40 30.00 -12.60
High 2462 10.30 10.30 30.00 -19.70
Worst 17.4 17.40
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REPORT NO: 15U20805-E2A

MODEL ID:

ID: 082

DATE: September 3, 2015

FCC: DKN1018

9.3.3.802.11n HT20 MODE IN THE 2.4 GHz BAND

Limits
Channel | Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP | Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) | (dBm)
Low 2412 2.20 30.00 30 36 30.00
Mid 2437 2.20 30.00 30 36 30.00
High 2462 2.20 30.00 30 36 30.00
Results
Channel | Frequency | Chain O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHZz) (dBm) (dBm) [ (dBm) (dB)
Low 2412 5.50 5.50 30.00 -24.50
Mid 2437 17.10 17.10 30.00 -12.90
High 2462 10.90 10.90 30.00 -19.10
Worst 17.1 17.10
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REPORT NO: 15U20805-E2A DATE: September 3, 2015

MODEL ID: ID: 082 FCC: DKN1018
9.4. PSD

LIMITS

FCC §15.247

The power spectral density conducted from the transmitter to the antenna shall not be greater than 8
dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS
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REPORT NO: 15U20805-E2A

MODEL ID: ID: 082

DATE: September 3, 2015

9.4.1. 802.11b MODE IN THE 2.4 GHz BAND

PSD Results
Channel Frequency Chain O Limit Margin
Meas
(MHz) dBm) | (dBm) (dB)
Low 2412 -3.74 8.0 -11.7
Mid 2437 -3.38 8.0 -11.4
High 2462 -3.22 8.0 -11.2

9.4.2.802.11g MODE IN THE 2.4 GHz BAND

PSD Results
Channel Frequency Chain 0 Limit Margin
Meas
(MHz) (dBm) (dBm) (dB)
Low 2412 -16.40 8.0 -24.4
Mid 2437 -5.81 8.0 -13.8
High 2462 -11.95 8.0 -20.0

9.4.3.802.11n HT20 MODE IN THE 2.4 GHz BAND

PSD Results
Channel Frequency | Chain O Limit Margin
Meas
(MHz) (dBm) (dBm) (dB)
Low 2412 -16.46 8.0 -24.5
Mid 2437 -6.49 8.0 -14.5
High 2462 -12.03 8.0 -20.0
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

9.4.4. PSD Chain 0 MID CH PLOTS

11b Mid Channel 11g Mid Channel

11n HT20 Mid Channel 11n HT40 Mid Channel
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REPORT NO: 15U20805-E2A DATE: September 3, 2015

MODEL ID: ID: 082 FCC: DKN1018
9.5. OUT-OF-BAND EMISSIONS
LIMITS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter complies with the conducted power limits based on the use of RMS averaging
over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation required under
this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in
§15.209(a) is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with RBW = 100 kHz, VBW = 300 kHz, peak
detector, and max hold. Measurements utilizing these settings are made of the in-band reference level,
bandedge (where measurements to the general radiated limits will not be made) and out-of-band

emissions.
RESULTS
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

9.5.1. 802.11b MODE IN THE 2.4 GHz BAND

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH
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REPORT NO: 15U20805-E2A
MODEL ID: ID: 082

DATE: September 3, 2015

FCC: DKN1018

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH

- Agilent 16:56:22 Aug 3, 2615

L

Freq/Channel

Mikre 2.400 BB GHz

Center Freq

EZ;kZEJ dBm Atten 26 dB -36.69 dBm 5 ABBBABOE Gl
Log
18 StartFreq
dB/ 2.370RRAAR GHz
Offst .
52'3 -?jg——--- ] Stop Freq
0l 2 AZRARRAA GHz
o CF Step
B.ARRARRAA MHz
#FHvy Auto Man
Center 2,400 BB GHz Span BB MHz
#Res BH 100 kHz +UBH 300 kHz  Sweep 5.8 ms (1801 pts) | gg@e@%g@fg Eﬁg
Markear Trace Type H Axis Amplitudea )
1 1) Freg 2.308 B2 GHz -27.86 dBn
2 1 Freq 2.4H08 HA GHz -36.69 dBm Slgnal Track
On Off
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REPORT NO: 15U20805-E2A
MODEL ID: ID: 082

DATE: September 3, 2015

FCC: DKN1018

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH

% Agilent 16:58:31 Aug 3, 2615

L

Freq/Channel

Mkre 2.483 58 GHz

Center Freq

EZ;kZEJ dBm Atten 26 dB -43.44 dBm 5 48350000 Clle
Log
18 StartFreq
dBS — 2. 45350800 GHz
Offst |
52'3 Stop Freq
o [yt 2 2.51350000 GHz
o CF Step
B.ARRARRAA MHz
#PAvy Auto Man
Center 2.483 50 GHz Span BB MHz
#Res BH 100 kHz +UBH 300 kHz  Sweep 5.8 ms (1801 pts) | gg@e@%g@fg Eﬁg
Markear Trace Type H Axis Amplitudea )
1 1) Freg 2.483 5@ GHz -43.44 dBm
2 1 Freq 2.483 5H GHz -43.44 dBm Slgnal Track
On Off
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH

v Agilent 17:05:07 Aug 3. 2015 R T [|Freq/Channel
Mkr3 24.951 GHz Cerler F
erter Freq
Rei 20 dBm Atten 20 dB -50.19 dBm
#Peak ) 13.0150000 GHz
Log 9
10 Stait Freq
dB/ 30.0000000 MHz
Olist
10.3
dB Stop Freq
DI 26.0000000 GHz
21.3
2 59700000 GHz
#PAvg Auto Man
Start 30 MHz ’ Stop 26.000 GHz F Citset
#Res BW 100 kHz #UVBW 300 kKHz  Sweep 2.482 s (8192 pis) 0.00000000 His
Maiker Tiace Type X Amiz Amplifude ’
1 11} Fieg 2.482 GHz 7.95 dBm
2 11 Fieg 3.283 GHz -48.43 dBm ;
3 11} Fieg 24851 GHz -50.18 dBm Dn8|gna| Tracgk:f
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REPORT NO: 15U20805-E2A DATE: September 3, 2015

MODEL ID: ID: 082 FCC: DKN1018
OUT OF BAND MID CH
4 Agilent 16:52:50 Aug 3, 2015 L Freq/Channel
Mkrd 3.248 GHz Center Freq
Ref 260 oBm | #Atten 20 dB -49.816 dEm 13 8150008 GHa
#Peak 1
I_Dg %
18 Start Freq
dB/ AR AAARRAA MHz
Offst
53'3 Stop Freq
1 26 PRRARAAR GHz
DI 3
— ]
-l I, I VO N CF Step
259700080 GHz
#PRvy Auto Man
Center 13815 GHz Span 25.97 GHz
#Res BH 100 kHz +UBH 300 kHz  Sweep 2.482 5 (3192 pts) || g[g;@%g@fg Eﬁi
Marker Trace Tvpe W Axiz Amplitudea )
1 1 Freq 2.437 GHz 7.53 dBm
2 1 F 4.874 GH -52.67 dB H
3 (1) FFEE 2311 BHa 2117 dm on Signal Tragfli
4 1 Freq 3.248 GHz -49.82 dBm =
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REPORT NO: 15U20805-E2A
MODEL ID: ID: 082

DATE:

September 3, 2015
FCC: DKN1018

OUT OF BAND HIGH CH

w Agilent 17:03:21 Aug 3. 2015 R T |Freg/Channel
Mkr3 25.052 GHz Certer F
erter Freq
Rel 20 dBm Atten 20 dB -50.98 dBm
4Peak T 13.0150000 GHz
Log L+
10 Stait Freq
dB/ 30.0000000 MHz
Ofist
10.3
dB Stop Freq
oI z —ll 26-0000000 GHz
213 2 2 =
dBm CF tep
259700000 GHz
#PAvg Auto Man
Stari 30 MHz Stop 26.000 GHz F Ottset
#Res BW 100 kHz 4UBW 300 kHz  Sweep 2.482 s (8192 pis) 000000000 His
Maiker Tiace Type X Amiz Amplifude ’
1 11 Fieg 2.485 GHz 8.27 dBm
2 :15- Fieq "E.EBE GHz -48.897 dBm Slgﬂal TraCk
3 11} Fieq 25.0582 GHz -50.98 dBm On Ef
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

9.5.2.802.11g MODE IN THE 2.4 GHz BAND

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH

% Agilent 17:14:32 Aug 3, 2615 L [Freg/Channel
Mikre 2.408 BB GHz Center Freq
EZ;kZEJ dBm Atten 26 dB -46.66 dBm 5 ABBBABOE Gl
Log
18 StartFreq
dB/ A, s 2.370RRAAR GHz
Offst
52'3 Stop Freq
17 2 AZRARRAA GHz
] Oy
e CF Step
B.ARRARRAA MHz
#FHvy Auto Man
Center 2,400 BB GHz Span BB MHz
#Res BH 100 kHz +UBH 300 kHz  Sweep 5.8 ms (1801 pts) | gg@e@%g@fg Eﬁg
Markear Trace Type H Axis Amplitudea )
1 1) Freg 2.399 22 GHz -46.38 dEm
2 1 Freq 2.4H08 HA GHz -46.66 dBm Slgnal Track
On Off
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH

v Agilent 17:39:50 Aug 3. 2015 R T [|Freq/Channel
Mkr1 2.483 50 GHz Certer F
erier Freq
Rel 20 dBm #Atten 20 dB -47.98 dBm
#Peak 248350000 GHz
Log
10 Stait Freq
dB/ 244850000 GHz
Oftst
10.3
dB Stop Freq
. 1 251850000 GHz
DI b
-23.8 T
7.00000000 MHz
#PAvg Auto Man
Center 2.483 50 GHz Span 70 MHz Freq Cifset
#Res BW 100 kHz #VBW 300 kHz  Sweep 6.733 ms (1001 pis) 0.00000000 Hz
Maiker Tiace Type X Amiz Amplifude
1 1) Fieg 2.483 50 GHz -47.88 dBm
Signal Track
On Cit
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REPORT NO: 15U20805-E2A
MODEL ID: ID: 082

DATE: September 3, 2015

FCC: DKN1018

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH

% Agilent 17:15:58 Aug 3, 2615 L [Freg/Channel
Mkrd 3.216 GHz Center Freq
Eséai@ dBm #Htten 260 dB -49.237 dBm 13 5150008 G
Log
18 a StartFreq
dB/ 30.PRRARAR MHZz
Offst
52'3 Stop Freq
L, ZE.ARARRAA GHz
DI 3
o 2l al CF Step
' 259700080 GHz
#FHvy Auto Man
Center 13.815 GHz Span 25.97 GHz
#Res BH 100 kHz +UBH 300 kHz  Sweep 2.482 5 (3192 pts) | gg@e@%g@fg Eﬁg
Markear Trace Type H Axis Amplitudea )
1 (13 Freg 2.412 GHz -7.15 dBn
2 1 F 4.824 GH -52.07 dB H
3 1 F:zg 7.236 EHz -59.91 dBm 0n Slgnal Tragfkf
4 (13 Freg 3.216 GHz -49.24 dEm urr
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REPORT NO: 15U20805-E2A DATE: September 3, 2015

MODEL ID: ID: 082 FCC: DKN1018
OUT OF BAND MID CH
# Agilent 17:11:59 Pug 3, 2615 L |Freg/Channel
Mkrd 3.248 GHz Center Freq
Ref 260 oBm | #Atten 20 dB -48.722 dBm 13 8150008 GHa
#Peak 1
Log <
18 Start Freq
dB/ AR AAARRAA MHz
Offst
53'3 Stop Freq
0| L, 26 PRRARAAR GHz
[+
-l I D R " CF Step
259700080 GHz
#PRvy Auto Man
Center 13815 GHz Span 25.97 GHz
#Res BH 100 kHz +UBH 300 kHz  Sweep 2.482 5 (3192 pts) || g[g;@%g@fg Eﬁi
Marker Trace Tvpe W Axiz Amplitudea )
1 1 Freq 2.437 GHz 7.53 dBm
2 1 F 4.874 GH -EA.87 dB H
3 (13 FFEE 2311 BHa “S7'86 B Dnmgnal Tragfli
4 1 Freq 3.248 GHz -48.72 dBm =
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REPORT NO: 15U20805-E2A
MODEL ID: ID: 082

DATE: September 3, 2015

FCC: DKN1018

OUT OF BAND HIGH CH

w Agilent 17:19:12 Aug 3. 2015 R T |Freg/Channel
Mki3 3.283 GHz
Rel 20 dBm #Atten 20 dB 51.534dBm || _CerterFreg
4Peak 13.0150000 GHz
Log N
10 < Stait Freq
dB/ 30.0000000 MHz
Ofist
10.3
dB Stop Freq
26.0000000 GHz
DI R
23.8
dBm CF tep
2.59700000 GHz
#PAvg Auto Man
Center 13.015 GHz Span 25.97 GHz F Ottset
#Res BW 100 kHz 4UBW 300 kHz  Sweep 2.482 s (8192 pis) 000000000 His
Maiker Tiace Type X Amiz Amplifude ’

1 11 Fieg 2.482 GHz -2.81 dBm

2 11} Fieg 24811 GH=z 50.12 dBm :

3 11} Fieq 2.283 GHz F1.53 dBm Dn8|gﬂa| Tracgk:f
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

9.5.3.802.11n HT20 MODE IN THE 2.4 GHz BAND (CHAIN 0)

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH

W Agilent 17:26:53 Aug 3. 2015 R T |Freg/Channel
Mkr1 2.438 26 GHz Certer F
erter Freq
Rel 20 dBm #Atien 20 dB 7.51 dBm
#Peak 2.43700000 GHz
Log 1
10 e Stait Freq
dB/ _ | 2.40700000 GHz
Ofist
10.3
dB Stop Freq
ol 2 46700000 GHz
225
dBm CF Step
* Ly 600000000 MHz
#Phvg Auto Man
M1 52 Freq Cifset
53 FC 0.00000000 Hz
AA
a(f): .
FTun Signal Traclc_
Swp On cf
Center 2.437 000 GHz Span 60 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.8 ms (1001 pts)
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH

v Agilent 17:35:29 Aug 3. 2015 R T [|Freq/Channel
Mkr1 2.400 00 GHz Certer F
erier Freq
Rel 20 dBm #Atten 20 dB -47.68 dBm
#Peak 2.40000000 GHz
Log
10 Stait Freq
dB/ el Al 2.37500000 GHz
Oftst
10.3
dB Stop Freq
1 242500000 GHz
]| b
275
5.00000000 MHz
#PAvg Auto Man
Center 2.400 00 GHz Span 50 MHz Freq Cifset
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms (1001 pis) 0.00000000 Hz
Maiker Tiace Type X Amiz Amplifude
1 1) Fieg 2.400 00 GHz -47 88 dBm
Signal Track
On Cit
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH

v Agilent 17:32:47 Aug 3. 2015 R T [|Freq/Channel
Mkr1 2.483 69 GHz Cerler F
erter Freq
Rei 20 dBm #Atten 20 dB -48.11 dBm
4Peak 2 48350000 GHz
Log
10 i Stait Freq
dB/ 2. 44850000 GHz
Ofist
10.3
dB Stop Freq
1 2 51850000 GHz
DI &
225
7.00000000 MHz
#PAvg Auto Man
Center 2.483 500 GHz Span 70 MHz
#Res BW 100 kHz #UBW 300 kHz  Sweep 6.733 ms (1001 pts) Freq Cifset
: 0.00000000 Hz
Maiker Tiace Type X Amiz Amplifude
1 11} Fieg 2.483 88 GHz -48.11 dBm
Signal Track
On Cit
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REPORT NO: 15U20805-E2A

MODEL ID: ID: 082

DATE: September 3, 2015

FCC: DKN1018

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH

v Agilent 17:36:43 Aug 3. 2015 R T [|Freq/Channel
Mkr3 3.216 GHz Certer F
erter Freq
Rei 20 dBm #Atten 20 dB -49.26 dBm
#Peak 13.0150000 GHz
Log
10 p Stait Freq
dB/ 30.0000000 MHz
Ofist
10.3
dB Stop Freq
ol = _—1|| 26.0000000 GHz
22.5 =
2.59700000 GHz
#PAvg Auto Man
Start 30 MHz Stop 26.000 GHz F Citset
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REPORT NO: 15U20805-E2A

MODEL ID: ID: 082

DATE: September 3, 2015

FCC: DKN1018

OUT OF BAND MID CH
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REPORT NO: 15U20805-E2A
MODEL ID: ID: 082

DATE: September 3, 2015

FCC: DKN1018

OUT OF BAND HIGH CH
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Mkr3 3.283 GHz Certer F
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

10. ANTENNA PORT TEST RESULTS MIMO
10.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

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

TEST PROCEDURE

Reference to KDB 558074 D01 DTS Meas Guidance v03r03: The transmitter output is connected to a
spectrum analyzer with the RBW set to100KHz, the VBW >= 3 x RBW, peak detector and max hold.

RESULTS
10.1.1. 802.11n HT20 MODE IN THE 2.4 GHz BAND
Channel[Frequency|6 dB Bandwidth|6 dB Bandwidth|Minimum Limit
(MHz) (MHz) CO (MHz) C1 (MHz)
Low 2412 14.39 15.79 0.5
Mid 2437 14.10 15.46 0.5
High 2462 13.99 14.67 0.5
Worst 13.99 14.67
10.1.2. 802.11n HT40 MODE IN THE 2.4 GHz BAND
Channel|Frequency|6 dB Bandwidth(6 dB Bandwidth|Minimum Limit|
(MHz) (MHz) CO (MHz) C1 (MHz)
Low 2422 36.36 36.36 0.5
Mid 2437 36.36 35.69 0.5
High 2452 35.75 36.36 0.5
Worst 36.36 35.69
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REPORT NO: 15U20805-E2A DATE: September 3, 2015

MODEL ID: ID: 082 FCC: DKN1018
10.1.3. 6 dB BANDWIDTH MID CH PLOTS
11n HT20 Mid Channel Chain 0 11n Mid Channel HT20 Chain 1
11n HT40 Mid Channel Chain 0 11n Mid Channel HT40 Chain 1
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

10.2. 99% BANDWIDTH

LIMITS
None; for reporting purposes only.

RESULTS
10.2.1. 802.11n HT20 MODE IN THE 2.4 GHz BAND
Channel(Frequency|99% Bandwidth|99% Bandwidth
(MHz) (MHz) Cco (MHz) C1
Low 2412 17.53 17.55
Mid 2437 17.46 17.50
High 2462 17.54 17.51
Worst 17.54 17.55
10.2.2. 802.11n HT40 MODE IN THE 2.4 GHz BAND
Channel|Frequency|99% Bandwidth|99% Bandwidth
(MHz) (MHz) co (MHz) C1
Low 2422 35.98 36.34
Mid 2437 36.27 36.98
High 2452 36.30 36.32
Worst 36.30 36.98
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REPORT NO: 15U20805-E2A DATE: September 3, 2015

MODEL ID: ID: 082 FCC: DKN1018
10.2.3. 99% BANDWIDTH MID CH PLOTS

11n HT20 Mid Channel Chain 0 11n Mid Channel HT20 Chain 1

11n HT40 Mid Channel Chain 0 11n Mid Channel HT40 Chain 1
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

10.3. OUTPUT POWER

LIMITS

FCC §15.247

For systems using digital modulation in the 902—928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz
bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6 dBi. If
transmitting antennas of directional gain greater than 6 dBi are used, the conducted output power from
the intentional radiator shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

MIMO

The TX chains are uncorrelated and the antenna gain is the same for each chain. The directional gain is:

Chain O | Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.20 1.76 1.99
RESULTS
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REPORT NO: 15U20805-E2A
MODEL ID: ID: 082

DATE: September 3, 2015

FCC: DKN1018

10.3.1. 802.11n HT20 MODE IN THE 2.4 GHz BAND
Limits
Channel | Frequency | Directional FCC IC Max
Gain Power EIRP |Power
Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm)
Low 2412 1.99 30.00 36 30.00
Mid 2437 1.99 30.00 36 30.00
High 2462 1.99 30.00 36 30.00
Results
Channel | Frequency Chain O Chain 1| Total |[Power | Margin
Meas Meas | Corr'd | Limit
Power Power | Power
(MHz) (dBm) (dBm) | (dBm) |(dBm) | (dB)
Low 2412 7.6 7.7 10.66 | 30.00 | -19.34
Mid 2437 14.7 14.7 17.71 | 30.00 | -12.29
High 2462 10 9.9 12.96 | 30.00 | -17.04
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REPORT NO: 15U20805-E2A

DATE: September 3, 2015

MODEL ID: ID: 082 FCC: DKN1018
10.3.2. 802.11n HT40 MODE IN THE 2.4 GHz BAND
Limits
Channel | Frequency | Directional FCC IC Max
Gain Power EIRP |Power
Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm)
Low 2412 1.99 30.00 36 30.00
Mid 2437 1.99 30.00 36 30.00
High 2462 1.99 30.00 36 30.00
Results
Channel | Frequency Chain 0 Chain 1| Total |[Power | Margin
Meas Meas Corr'd | Limit
Power Power | Power
(MHz) (dBm) (dBm) | (dBm) |(dBm) | (dB)
Low 2422 5.6 5.7 8.66 30.00 | -21.34
Mid 2437 10.6 14.8 16.20 | 30.00 | -13.80
High 2452 8.8 8.7 11.76 | 30.00 | -18.24
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REPORT NO: 15U20805-E2A
MODEL ID: ID: 082

DATE: September 3, 2015
FCC: DKN1018

10.4.

LIMITS

PSD

FCC §15.247

The power spectral density conducted from the transmitter to the antenna shall not be greater than 8

dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS
10.4.1. 802.11n HT20 MODE IN THE 2.4 GHz BAND
| Duty Cycle CF (dB)l 0.00 |Inc|uded in Calculations of Corr'd PSD |
PSD Results
Channel | Frequency | Chain O | Chain 1 | Total | Limit Margin
Meas Meas |[Corr'd
PSD
(MHz) (dBm) | (dBm) |(dBm)| (dBm) (dB)
Low 2412 -14.92 -15.09 |-11.99| 8.0 -20.0
Mid 2437 -8.76 -8.84 -5.79 8.0 -13.8
High 2462 -12.08 -12.21 -9.13 8.0 -17.1
10.4.2. 802.11n HT40 MODE IN THE 2.4 GHz BAND
| Duty Cycle CF (dB)l 0.00 |Inc|uded in Calculations of Corr'd PSD |
PSD Results
Channel | Frequency | Chain 0 | Chain 1 | Total | Limit Margin
Meas Meas |[Corr'd
PSD
(MHz) (dBm) | (dBm) |(dBm)| (dBm) (dB)
Low 2422 -20.42 -20.20 |-17.30| 8.0 -25.3
Mid 2437 -12.35 -12.26 | -9.29 8.0 -17.3
High 2452 -17.95 -17.48 |-14.70| 8.0 22.7
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REPORT NO: 15U20805-E2A DATE: September 3, 2015

MODEL ID: ID: 082 FCC: DKN1018
10.4.3. PSD MID CH PLOTS

11n HT20 Chain 0 11n HT20 Chain 1

11n HT40 Chain 0 11n HT40 Chain 1
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

10.5. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter complies with the conducted power limits based on the use of RMS averaging
over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation required under
this paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in
§15.209(a) is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with RBW = 100 kHz, VBW = 300 kHz, peak
detector, and max hold. Measurements utilizing these settings are made of the in-band reference level,
bandedge (where measurements to the general radiated limits will not be made) and out-of-band

emissions.
RESULTS
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

10.5.1. 802.11n HT20 MODE IN THE 2.4 GHz BAND (CHAIN 0)

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH

W Agilent 09:21:44 Aug 4, 2015 R T |Freg/Channel
Mkr1 2.438 262 5 GHz Certer F
erter Freq
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10 & Stait Freg
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10.3
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ol 244950000 GHz
24.7
dBm CF Step
orgtdl] 250000000 MHz
#PAvg Auto Man
M1 52 Freq Cifset
53 FC 0.00000000 Hz
AA
a(f): .
FTun Signal Traclc_
Swp On Cf
Center 2.437 000 GHz Span 25 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.4 ms (2001 pts)
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH

we Agilent 09:30:26 Aug 4, 2015 R T [|Freq/Channel
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On Cit
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH
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REPORT NO: 15U20805-E2A
MODEL ID: ID: 082

DATE: September 3, 2015

FCC: DKN1018

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH
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REPORT NO: 15U20805-E2A

MODEL ID: ID: 082

DATE: September 3, 2015

FCC: DKN1018

OUT OF BAND MID CH
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REPORT NO: 15U20805-E2A
MODEL ID: ID: 082

DATE: September 3, 2015

FCC: DKN1018

OUT OF BAND HIGH CH
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

10.5.2. 802.11n HT20 MODE IN THE 2.4 GHz BAND (CHAIN 1)

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH

W Agilent 09:39:15 Aug 4, 2015 R T |Freg/Channel
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#Res BW 100 kHz #VBW 300 kHz Sweep 2.4 ms (2001 pts)
Page 63 of 183
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH
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OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH
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#Res BW 100 kHz #UVBW 300 kKHz  Sweep 2.482 s (8192 pis) 0.00000000 His
Maiker Tiace Type X Amiz Amplifude ’
1 11} Fieg 2.411 GHz -5.51 dBm
2 11 Fieg 31.218 GHz -489 85 dBm ;
3 11} Fieg 25.207 GH=z -50.88 dBm Dn8|gna| Tracgk:f
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REPORT NO: 15U20805-E2A

MODEL ID: ID: 082

DATE:

September 3, 2015
FCC: DKN1018

OUT OF BAND MID CH

W Agilent 09:40:55 Aug 4, 2015 R T |Freg/Channel
Mki3 24.992 GHz Corter F
erier Freq
Ref 20.3 dBm #Aiten 20 dB 50.68 dBm
4Peak | 13.0150000 GHz
Log ;
10 i Stait Freq
dB/ 30.0000000 MHz
Ofist
10.3
dB Stop Freq
ol - || 26.0000000 GHz
25.1 ? ¢
dBm CF tep
2.59700000 GHz
#PAvg Auto Man
Stari 30 MHz Stop 26.000 GHz F Ottset
#Res BW 100 kHz 4UBW 300 kHz  Sweep 2.482 s (8192 pis) 000000000 His
Maiker Tiace Amplifude ’
1 1 0.28 dBm
z o 48.60 dBm Signal Track
3 13 -50.88 dBm on Cf
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REPORT NO: 15U20805-E2A
MODEL ID: ID: 082

DATE: September 3, 2015

FCC: DKN1018

OUT OF BAND HIGH CH

i Agilent 09:49-10 Aug 4. 2015 R T |Freg/Channel
Mkr3 25.188 GHz Certer F
erier Freq
Rei 20.3 dBm #Anen 20 dB -50.88 dBm
4Peak 13.0150000 GHz
Log S
10 < Stant Freq
dB/f 30.0000000 MHz
Ofist
10.3
4B Stop Freq
26.0000000 GHz
DI z A
25.1 < y
4Bin CF Step
2.59700000 GHz
#PAvg Auto Man
Start 30 MHz Stop 26.000 GHz ~ Freq Ciiset
#Res BW 100 kHz #WVBW 200 kHz Sweep 2.482 s (8192 pis) 0.00000000 Hz
Maiker Tiace Type X Amiz Amplifude
1 113 Fieg 2.482 GHz -2.78 dBm
2 :15- Fieg "E.EBE GHz -51.27 dBm S|Qna| TraCk
3 1) Fieq 28.188 GHz 50,88 9Bm Cn Cif

Page 68 of 183

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701H

FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

10.5.3. 802.11n HT40 MODE IN THE 2.4 GHz BAND (CHAIN 0)

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH

W Agilent 09:58:35 Aug 4, 2015 R T |Freg/Channel
Mkr1 2.434 489 GHz Certer F
erter Freq
Rel 20.3 dBm #Atien 20 dB 2.08 dBm
#Peak 2.43700000 GHz
Log
10 1 Stant Freq
dg/ | I 2 R B 241000000 GHz
Ofist
10.3
dB Stop Freq
ol 246400000 GHz
219
dBm CF Step
T .. 540000000 MHz
#Phvg Auto Man
M1 52 Freq Cifset
53 FC 0.00000000 Hz
AA
a(f): .
FTun Signal Traclc_
Swp On cf
Center 2.437 000 GHz Span 54 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.2 ms (2001 pts)
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REPORT NO: 15U20805-E2A
MODEL ID: ID: 082

DATE: September 3, 2015

FCC: DKN1018

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH

v Agilent 10:27:44 Aug 4, 2015 R T [|Freq/Channel
Mkr2 2.399 460 GHz Certer F
erier Freq
Ref 20.3 dBm #Atien 20 dB -38.43 dBm
#Peak 2.40000000 GHz
Log
10 Stait Freq
dB/ ks T N g Y A 2.35500000 GHz
Ofist
10.3
dB ] Stop Freq
DI - 2.44500000 GHz
219 e N
5.00000000 MHz
#PAvg Auto Man
Center 2.400 000 GHz Span 90 MHz
Freq Citset
#Res BW 100 kHz #VBW 300 kHz  Sweep 8.667 ms (2001 pis) 0.00000000 Hz
Maiker Tiace Type X Amiz Amplifude ’
1 1) Fieg 2.400 000 GHz -28.02 dBm
2 113 Fieq 2.388 480 GHz -38.43 dBm S|Qﬂa| TfaCk
On Cit
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REPORT NO: 15U20805-E2A

MODEL ID: ID: 082

DATE: September 3, 2015

FCC: DKN1018

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH

v Agilent 10:33:23 Aug 4, 2015

R T

Freg/Channel

Mkr2 2.484 160 GHz

Certer Freq

Ref 20.3 dBm #Atien 20 dB -48.31 dBm
#Peak 2.48350000 GHz
Log
10 Stait Freq
dBf |— =0 e H e 2.42850000 GHz
Ofist
10.3
dB Stop Freq
i 2 2.53850000 GHz
]| rs
219 i
dBm _ CF Step
11.0000000 MHz
#PAvg Auto Man
Center 2.483 500 GHz Span 110 MHz
4R Freq Citset
es BW 100 kHz #VBW 300 kHz  Sweep 10.53 ms (2001 pis) 0.00000000 Hz
Maiker Tiace Type X Amiz Amplifude ’
1 1) Fieg 2.483 500 GHz -48.78 dBm
2 113 Fieq 2.484 180 GHz -48.31 dBm S|Qﬂa| TfaCk
On Cit
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH

v Agilent 10:07:07 Aug 4, 2015 R T [|Freq/Channel
Mkrd 24.932 GHz Certer F
erter Freq
Rel 20.3 dBm #Atten 20 dB -51.59 dBm
iPeak 13.0150000 GHz
Log
10 1 Start Freq
dBf . 300000000 MHz
Ofist
10.3
dB Stop Freq
DI 26.0000000 GHz
27.9
Mhiniv 2.59700000 GHz
#PAvg Auto Man
Start 30 MHz Stop 26.000 GHz ~ Freq Cifset
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (8192 pis) 000000000 Hz
Maiker Tiace Type X Amiz Amplifude
1 11} Fieg 2.421 GHz -10.84 dBm
2 11 Fieg 3.229 GHz -81.14 dBm ;
3 11} Fieg 24832 GHz -51.59 dBm Dn8|gna| Tfacgk:f
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REPORT NO: 15U20805-E2A

MODEL ID: ID: 082

DATE:

September 3, 2015
FCC: DKN1018

OUT OF BAND MID CH

w Agilent 10:02:26 Aug 4, 2015 R T |Freg/Channel
Mkr3 25.020 GHz Certer F
erier Freq
Rei 20.3 dBm #Anen 20 dB -51.58 dBm
4Peak 13.0150000 GHz
Log 7
10 4 Stait Freq
dB/ 30.0000000 MHz
Otist
10.3
dB Stop Freq
26.0000000 GHz
DI . 3
21.9 &
dBm CF tep
2.59700000 GHz
#PAvg Auto Man
Stari 30 MHz Stop 26.000 GHz ~ F Ottset
#Res BW 100 kHz 4UBW 300 kHz  Sweep 2.482 s (8192 pis) 000000000 His
Maiker Tiace Amplifude ’
1 113 -1.78 dBm
z o £8.17 dBm Signal Track
3 113 -51.58 dBm On Cf
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REPORT NO: 15U20805-E2A
MODEL ID: ID: 082

DATE: September 3, 2015

FCC: DKN1018

OUT OF BAND HIGH CH

W Agilent 10:35:32 Aug 4, 2015

R

T

Freq/Channel

Mkr3 3.270 GHz

Certer Freq

Ref 20.3 dBm #hien 20 dB -55.99 dBm
#Peak 13.0150000 GHz
Log
10 p Stait Freq
dBf 1 30.0000000 MHz
Ofist
10.3
dB Stop Freq
26.0000000 GHz
]} . i
219
dBm CF tep
259700000 GHz
#PAvg Auto Man
Stari 30 MHz Stop 26.000 GHz ~ F Ottset
#Res BW 100 kHz 4UBW 300 kHz  Sweep 2.482 s (8192 pis) 000000000 His
Maiker Tiace Type X Amiz Amplifude ’

1 11 Fieg 2.452 GHz -7.84 dBm

2 11} Fieg 24814 GHz -51.41 dBm :

3 11} Fieq 31.270 GHz £5.989 dBm DHS|Qna| Tracgk:f
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

10.5.4. 802.11n HT40 MODE IN THE 2.4 GHz BAND (CHAIN 1)

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH

W Agilent 09:56:33 Aug 4, 2015 R T |Freg/Channel
Mkr1 2.434 489 GHz Certer F
erter Freq
Rel 20.3 dBm #Atien 20 dB 2.72 dBm
#Peak 2.43700000 GHz
Log
10 1 Stait Freg
dB/ 1T T S i - 2.41000000 GHz
Ofist | |
10.3
dB : Stop Freq
ol 246400000 GHz
213
dBm CF Step
T 540000000 MHz
#Phvg |Auto Man
M1 52 Freq Cifset
53 FC 0.00000000 Hz
AA
a(f): .
FTun Signal Traclc_
Swp On cf
Center 2.437 000 GHz Span 54 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.2 ms (2001 pts)
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH

v Agilent 10:43:05 Aug 4, 2015 R T Marker
Mkr2 2.399 865 GHz
Ref 20.3 dBm #Atten 20 dB 37.99 dBm || Select Marker
#Peak 2 3 4
Log
10
4B/ | | Normal
Olist
10.3 I
dB 'y 3 Deta
DI
21.3 .
dBm Deta Pair
iTracking Rel)
#Pﬂ‘u‘g Ref A
Center 2.400 000 GHz Span 90 MHz :
Span Pair
#Res BW 100 kHz #VBW 300 kHz  Sweep 8.667 ms (2001 pis) g
pan Center
Maiker Tiace Type X Amiz Amplifude
1 11} Fieg 2.400 000 GHz -38.45 dBm
2 11 Fieg 2.399 885 GHz -37.99 dBm
Cif
Mare
1cl
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018
HIGH CHANNEL BANDEDGE
AUTHORIZED BAND EDGE HIGH CH

v Agilent 10:45:-17 Aug 4, 2015 R T [|Freq/Channel

Mkr2 2.484 545 GHz

Certer Freq

Ref 20.3 dBm #Atien 20 dB -16.60 dBm
#Peak 2.48350000 GHz
Log
10 Stait Freq
dB/ |—- — == 2.42850000 GHz
Ofist
10.3
a8 P EBBSEIU%EUFGrEIq
i | | 2
DI & : z
213
11.0000000 MHz
#PAvg Auto Man
Center 2.483 500 GHz Span 110 MHz
Freq Citset
#Res BW 100 kHz #VBW 300 kHz  Sweep 10.53 ms (2001 pis) 0.00000000 Hz
Maiker Tiace Type X Amiz Amplifude ’
1 1) Fieg 2.483 500 GHz -47 08 dBm
2 113 Fieq 2.484 545 GHz -48.80 dBm S|Qﬂa| TfaCk
On Cit
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REPORT NO: 15U20805-E2A
MODEL ID: ID: 082

DATE:

September 3, 2015
FCC: DKN1018

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH

v Agilent 10:41:43 Aug 4, 2015 R T [|Freq/Channel
Mkr3 3.229 GHz Certer E
erter Freq
Rel 20.3 dBm #Atien 20 dB 50.47 dBm
4Peak 13.0150000 GHz
Log
10 Y Stait Freq
dB/ ¢ 30.0000000 MHz
Ofist m
10.3
dB Stop Freq
ol . —1l| 260000000 GHz
213 < &
2.59700000 GHz
#PAvg Auto Man
Start 30 MHz Stop 26.000 GHz ~ F Citset
#Res BW 100 kHz #UVBW 300 kKHz  Sweep 2.482 s (8192 pis) 0.00000000 His
Maiker Tiace Type X Amiz Amplifude ’
1 11} Fieg 2.421 GHz -11.07 dBm
2 11 Fieg 25.088 GHz -81.20 dBm ;
3 11} Fieg 3.228 GHz -50.47 dBm Dn8|gna| Tracgk:f
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REPORT NO: 15U20805-E2A
MODEL ID: ID: 082

DATE: September 3, 2015

FCC: DKN1018

OUT OF BAND MID CH

W Agilent 10:39:32 Aug 4, 2015

R T

Freq/Channel

Mkr3 3.248 GHz

Certer Freq

Rel 20.3 dB #Atten 20 dB -591.44 dB
Ref 20.3 dBm en || 13.0150000 GHz
Log 1
10 e Stant Freq
dBf 300000000 MHz
Ofist
10.3
4B Stop Freq
26.0000000 GHz
DI 3 -
21.3 < 2
1Bin CF Step
2.59700000 GHz
#PAvg Auto Man
Start 30 MHz Stop 26.000 GHz ~ Freq Ciiset
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (8192 pis) 0.00000000 Hz
Maiker Tiace Type X Amiz Amplifude
1 11 Fieg 2.438 GHz -1.21 dBm
z :15- Fieg EE.EEH GHz -50.81 dBm Slgﬂal TraCI{
3 11} Fieq 3.248 GHz -E1.44 dBm On Ef
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

OUT OF BAND HIGH CH

wh Agilent 10:47:06 Aug 4, 2015 R T |Freg/Channel
Mkr3 25.239 GHz
Rei 20.3 dBm #Atten 20 dB 50.60 aBm || Certer Freq
4Peak 13.0150000 GHz
Log
10 p Stait Freq
dBf 300000000 MHz
Ofist
10.3
dB Stop Freq
DI 260000000 GHz
21.3
dBm CF tep
269700000 GHz
#PAvg Auto Man
Stari 30 MHz Stop 26.000 GHz ~ Freq Cifset
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (8192 pis) 000000000 Hz
Maiker Tiace Type X Amiz Amplifude
1 11 Fieg 2.452 GHz -8.28 dBm
2 :15- Fieq "E.f?ﬂ GHz -52.98 dBm Slgﬂal TraCk
3 11} Fieq 25.238 GHz -50.80 dBm On Ef
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

11. RADIATED TEST RESULTS SISO Chain 0

11.1. LIMITS AND PROCEDURE
LIMITS

FCC §15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at3 m (dBuV/m)at3m
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 below 1GHz and 150cm
for above 1GHz. The antenna to EUT distance is 3 meters.

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. Peak detection is used unless
otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set to
3 MHz for peak measurements and add duty cycle factor for average measurements. Duty cycle factor=
10log (1/x). For this sample B mode = 0dB (duty cycle >98%); G mode = 0.22dB; N mode = 0.22dB.

The spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels in each applicable band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The EUT is
rotated through 360 degrees to maximize emissions received. The antenna is scanned from 1 to 4 meters
above the ground plane to further maximize the emission. Measurements are made with the antenna
polarized in both the vertical and the horizontal positions.
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

11.2. TRANSMITTER ABOVE 1 GHz

11.2.1. TX ABOVE 1 GHz 802.11b MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/Flt DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.39 51.85 PK 32 -22.4 0 61.45 - - 74 -12.55 1 214 H
2 *2.389 52.26 PK 32 -22.4 0 61.86 - - 74 -12.14 1 214 H
3 *2.39 41.94 RMS 32 -22.4 0 51.75 54 -2.25 - - 1 214 H
4 *2.39 42.67 RMS 32 -22.4 0 52.48 54 -1.52 1 214 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

VERTICAL PEAK AND AVERAGE PLOT

VERTICAL DATA

Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbi/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
2 *2.389 44.5 PK 32 -22.4 0 54.1 - - 74 -19.9 251 385 \
1 *2.39 42.22 PK 32 -22.4 0 51.82 - - 74 -22.18 251 385 \
3 *2.39 33.51 RMS 32 -22.4 0 43.32 54 -10.68 - 251 385 \2
4 *2.39 34.21 RMS 32 -22.4 0 44.02 54 -9.98 - - 251 385 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.484 48.26 PK 323 -22.1 0 58.46 - - 74 -15.54 3 131 H
2 *2.484 49.44 PK 323 -22.1 0 59.64 - - 74 -14.36 3 131 H
3 *2.484 39.13 RMS 323 -22.1 0 49.54 54 -4.46 3 131 H
4 *2.484 39.62 RMS 323 -22.1 0 50.03 54 -3.97 3 131 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

VERTICAL PEAK AND AVERAGE PLOT

VERTICAL DATA
Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/Flt DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
1 *2.484 40.49 PK 323 -22.1 0 50.69 - - 74 -23.31 25 132 \
2 *2.484 43.57 PK 32.3 -22.1 0 53.77 - - 74 -20.23 25 132 v
3 *2.484 32.03 RMS 32.3 -22.1 0 42.44 54 -11.56 - - 25 132 v
4 *2.484 3213 RMS 323 -22.1 0 42.54 54 -11.46 - - 25 132 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

LOW CHANNEL VERTICAL

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

LOW CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT345 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
2 *4.824 42.73 Pk 343 -31.6 45.43 - - - - 0-360 100 H
3 *4.824 41.9 Pk 343 -31.6 44.6 - - - - 0-360 101 \
1 2.45 49.85 Pk 323 -24 58.15 - - 74 -15.85 0-360 199 H
4 533 47.74 Pk 344 -30.7 51.44 - - 74 -22.56 0-360 101 \
6 7.236 45.25 Pk 353 -29.8 50.75 - - 74 -23.25 0-360 100 H
5 7.237 44.46 Pk 353 -29.9 49.86 - - 74 -24.14 0-360 200 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
Radiated Emissions
Frequency Meter Det AF T345 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuVv) (dB) (dBuV/m)
*4.824 44.89 PK2 343 -31.6 47.59 - - 74 -26.41 357 171 H
*4.824 42.38 MAv1 343 -31.6 45.08 54 -8.92 - - 357 171 H
*4.824 43.99 PK2 343 -31.6 46.69 - - 74 -27.31 0 154 \
*4.824 41.28 MAv1 343 -31.6 43.98 54 -10.02 - - 0 154 \
2.45 52.01 PK2 323 -24 60.31 - - 74 -13.69 215 113 H
5.33 48.84 PK2 34.4 -30.7 52.54 - - 74 -21.46 243 101 \%
7.236 49.57 PK2 353 -29.8 55.07 - - 74 -18.93 34 112 H
7.236 47.63 PK2 353 -29.8 53.13 - - 74 -20.87 37 218 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20805-E2A
MODEL ID: ID: 082

DATE: September 3, 2015

FCC: DKN1018

MID

CHANNEL HORIZONTAL

<UL Fremont,5m Chamber A

22 Jul 2815

14:30:42

11

Rodioted Emissions 3-Meters
Project Number: 15028885

185 Client:Echostar
Config EUT only
Mode:DTS 2,4 HARM_11b_HT20 2437
95 Tested bg:D. Mun
35
Peak Limit C(dBulU/m)

75
e
3 5
3 6
@
<
° Avg Limit (dBuU/m) I

55

‘ g
| 2
45 | MW
Ll
IR s AT “v
35 By e l o, hd
25
1 18 18
Frequency (GHz)
Range (1) RGN  Ref/Aitn  Dst/Avg Type ) Pls  ¥owpe/Mode Position Range (61 REOWUB  Rof/Attn Dot/Avg Type Sweop Pio  ups/fode Position
1:1-3 1NG-68)/3k  1B7/18  PEAK/Par Avg(RNS)  7Tmsec(futo) EBI  HX 8-360cegs H | 3:3-18 IHC-6cB)/3Bk  B1/B  PEAK/Fur Mvg(RMS)  S7nsec(Auto) ISk HAXH 8-368degs H

FCC PartiS Subpart C 2.4GHz RSE.TST 38915 16 Jun 2815

Rev 8.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15U20805-E2A
MODEL ID: ID: 082

DATE: September 3, 2015
FCC: DKN1018

MID CHANNEL VERTICAL

<UL Fremont,5m Chamber A

22 Jul 2815 14:38:42

"

Rodioted Emissions 3-Meters
= Project Number: 15028885
18 Client:Echostar
Config EUT only
Mode:DTS 2,4 HARM_11b_HT20 2437
as Tested by:D. Mun
35
Peak Limit (dBulU/m)
75
e
3 5
3 6
@
<
~ Avg Limit (dBulU/m)
55
5 6
Q o
4
45 6
35
25
1 18 18
Frequency (GHz)
Range (62) REU/VBN  Ref/Aitn Det/Avg Tuype Sucep Pis fows/Mode Fosition Range (6Hz) REWUBH  Rof/Attn Det/Avg Tuype Sucep Pte  f5ups/fode Position

FCC PartiS Subpart C 2.4GHz RSE.TST 38915 16 Jun 2815

Rev 8.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

MID CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT136 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
3 *4.874 47.41 Pk 339 -29.3 52.01 - - 74 -21.99 0-360 100 H
6 *7.31 39.06 Pk 355 -26.6 47.96 - - 74 -26.04 0-360 200 v
1 2.475 48.7 Pk 321 -24.5 56.3 - - - - 0-360 201 H
4 3.197 43.41 Pk 32.7 -31.8 44.31 - - - - 0-360 200 v
2 3.249 44.29 Pk 32.8 -32.5 44.59 - - - - 0-360 100 H
5 533 43.58 Pk 34.6 -29.8 48.38 - - - - 0-360 200 Vv
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
Radiated Emissions
Frequency Meter Det AFT136 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading (dBuv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuVv) (dB) (dBuV/m)
*4.874 43.77 PK2 33.9 -29.3 48.37 - - 74 -25.63 0 138 H
*4.874 36.14 MAv1 33.9 -29.3 40.74 54 -13.26 - 0 150 H
*7.31 40.18 PK2 355 -26.6 49.08 - - 74 -24.92 0 142 \
*7.31 30.63 MAv1 355 -26.6 39.53 54 -14.47 - - 0 152 Vv
2.476 47.22 PK2 321 -24.5 54.82 - - 74 -19.18 0 202 H
3.198 42.8 PK2 32.7 -31.8 43.7 - - 74 -30.3 0 201 \
3.249 46.27 PK2 32.8 -32.5 46.57 - - 74 -27.43 0 100 H
5.33 42.82 PK2 34.6 -29.8 47.62 - - 74 -26.38 0 201 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

HIGH CHANNEL HORIZONTAL

WWRUL Fremont,5m Chomber A 23 Jul 2815 12:14:09
Rodioted Emissions 3-Meters
195 PF?J'EL:t Number: 15028885
Client:Echostar
Canfig EUT Only
Mode:DTS_2.4_HARM_11b_HT20_2462
g5 | Tested by:D. Mun
Slz
Peok Limit (dBulU/m)
75
C
3 5
3 6
[an}
o . N
- Avg Limit (dBul/m> |
5|: |
f
45 : \ | M
e
MM‘- ‘ i
- ‘ oo P Ao s w
TR e
o5
1 7] 18
Frequency (GHz)
Range (6 RBU/UB  Ref/Attn Det/fvg Type Suasp Flo foups/fiods Fosition Range (GHiz) RBUAGN  Ref/Attn  Dot/Avg Tupe Sweep Pts Soups/fode Fosition
1:1-3 MC-6dB)/38Kk  187/18  PEAK/Pur Avg(RHS)  TTmsecPuto) 681 MAXKH B-368degs H | 3:3-18 6B/ BI/B  PERK/Pur vg(RMD  STdnsec(iuto) I8k HAXH B-360degs H
FCC Porti5 Subpert C 2.4GHz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E2A
MODEL ID: ID: 082

DATE: September 3, 2015

FCC: DKN1018

HIGH CHANNEL VERTICAL

UL Fremont,5m Chamber A

23 Jul 2815 12:14:09

1

Rodioted Emissions 3-Meters
= Project Number: 15028885
18 Client:Echostar
Canfig EUT Only
Mode:DTS_2.4_HARM_11b_HT20_2462
g5 Tested by:D. Mun
Sl:
Peak Limit C(dBulU/m>
75
C
3 5
3 6
o PT= / 2
- Avg Limit (dBul/m> Q
=
5 5 -
Y I S A0 3 3 ?
=]
3|:
o5
1 7] 18
Frequency (GHz)
Range (6 RBU/UB  Ref/Attn Det/fvg Type Suasp Flo foups/fode FPosition Range (GHiz) RBUAGH  Ref/Attn  Dot/Avg Type Sueep Pts Soups/fode Fosition

FCC Part!15 Subpart C 2.4GHz RSE.TST 383915 16 Jun 2815

Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

HIGH CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT136 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
4 *4.263 43.69 Pk 334 -30.5 46.59 - - 74 -27.41 0-360 100 \
5 *4.924 46.83 Pk 339 -29.3 51.43 - - 74 -22.57 0-360 100 \
1 1.874 36.27 Pk 30.6 -25.2 41.67 - - - - 0-360 100 H
2 2.425 51.41 Pk 32 -24.6 58.81 - - - - 0-360 200 Vv
3 3.197 44.25 Pk 32.7 -31.8 45.15 - - - - 0-360 100 Vv
6 5.33 43.91 Pk 34.6 -29.8 48.71 - - - - 0-360 100 Vv
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
Radiated Emissions
Frequency Meter Det AFT136 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
*4.264 41.78 PK2 334 -30.5 44.68 - - 74 -29.32 1 100 \
*4.264 32.28 MAv1 334 -30.5 35.18 54 -18.82 - - 1 100 \
*4.925 40.56 PK2 339 -29.3 45.16 - - 74 -28.84 1 100 \
*4.924 28.9 MAv1 339 -29.3 335 54 -20.5 - - 1 100 \
1.874 44.58 PK2 30.6 -25.2 49.98 - - 74 -24.02 1 100 H
2.426 44.68 PK2 32 -24.6 52.08 - - 74 -21.92 1 201 \
3.198 44.39 PK2 32.7 -31.8 45.29 - - 74 -28.71 1 100 \
5.33 43.57 PK2 34.6 -29.8 48.37 - - 74 -25.63 1 100 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20805-E2A

MODEL ID: ID: 082

DATE: September 3, 2015

FCC: DKN1018

11.2.2.

TX ABOVE 1 GHz 802.11g MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:LIL FREMONT, 3m Chamber 28 Jul 2815 11:35:35
Restricted Bondedge
= Project Number:15u28885
1 Client:Echostar
Config:EUT only
Mode:DTS 2.4 BE H 11g 2412
195 Tested by:Charles Usrgonio M\
95 | P
Tj /’
T 85 /
i !
N
s o| Peok Limit (dBul/m) /(
£ 7 ‘
~ /
3 65 m [‘
@ |
o
- 55 Average Limit (dBuU/ml P /
AR A e i
" ‘ M
3:
2.31 18.5MHz/ 2.415

Frequency (GHzJ

Range (GHz) Det  RBU VB Avg Typ Suesp Pte  #Sups/Mode  Position Ronge (GHz) Det  RBW VB Avg Typ Sueep Pts  #Sups/Mode  Position
1:2.31-2.415 PEAK  1M(-3dB) M Pur fAvg(RMS) Auto/Cpled  88B1  Inf/MAXH 358 degs H 2:2.31-2.415 AVER  IM(-3dB) M Avg(RNS) Auto/Cpled 8081 188/TAVG 358 degs H
Low Channel Bondedge Method AD - Horizontal.TST 39763 12 Jun 20814 Rev 9.5 22 Jul 2814
Trace Markers
Marker Frequency Meter Det AFT119 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
2 *2.388 54.32 PK 32 -22.4 0 63.92 - - 74 -10.08 358 192 H
4 *2.388 43.03 RMS 32 -22.4 .22 52.85 54 -1.15 - - 358 192 H
1 *2.39 51.58 PK 32 -22.4 0 61.18 - 74 -12.82 358 192 H
3 *2.39 42.2 RMS 32 -22.4 22 52.02 54 -1.98 358 192 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

WZI:UL FREMONT, 3m Chamber 28 Jul 2815 11:38:61
Restricted Bondedge
= Project Number:15u28885
1 Client:Echostar
Config:EUT only
Mode DTS 2.4 BE H 11g 2417
185 Tested by:Charles Uergonio
i
95
o
% 85
o
N
C Peaok Limit (dBul/md
o 7:
T
e
3 65
S
[an]
o
55 Averaoge Limit (dBul/m)
=
4 profomp A
3:
2. 31 18.5MH=z/ 2.415
Frequency (GHz)
Range (G2} Dot ReM W wg T Sueep Ple #5upe/fods  Position e (6 Dot oW WU fug Typ Sueep Pte Wups/fods  Position
112,312,415 PEAK  ING-38) M Pur AvglRMS)  Auto/Cpled  8OB1  [ni/MAH 358 dego H | 2:2,31-2.415 AUER  IM(-3B) 3 Pur Avg(RNS)  Auto/Cpled 881 10B/TAUG oo H
Low Channel Bondedge Method AD - Horizontal .TST 39763 12 Jun 20814 Rev 9.5 22 Jul 2814

CH2 HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbi/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
2 *2.389 54.92 PK 32 -22.4 0 64.52 - - 74 -9.48 358 192 H
1 *2.39 51.45 PK 32 -22.4 0 61.05 - - 74 -12.95 358 192 H
3 *2.39 42.82 RMS 32 -22.4 22 52.64 54 -1.36 - - 358 192 H
4 *2.39 43.4 RMS 32 -22.4 22 53.22 54 -78 - - 358 192 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

WZI:LIL FREMONT, 3m Chamber 28 Jul 2815 11:52:18
Restricted Bandedge
= Project Number:15u28885
" Client:Echostar
Config:EUT only
Mode :DTS 2.4 BE H 11g 2432
185 Tested by:Charles Uergonio
95
o
t 85
o
N
C Peak Limit (dBul/mJ
o 75 [ ]
T
3 Fid
> 65 T NTIN
g.g : M
- 55 Average Limit (dBulU/md | 7 M
Do
WM
45
3:
2. 31 18.5MHz/ 2.415
Frequency (GHzJ
Range (GHl2) Dot REU U fvg Tgp Sueep Fle #Sups/Mods  Fosition Range (6 Dot U WU fug Typ Sueep Pte Wups/Mods  Fosition
1:2.312.415 PEAK IMG-3B) M Pur AcgQRMS)  Auto/Cpled  BBBI  Ini/MAXH  2degs H | 2:2.31-2.415 AUER  IM(-38) M Pur Avg(RNS)  Auto/Cpled BOB1  180/TAUS 2 cegs H
DTS 2.4 BE_H_11g 2432 078.DAT 39763 12 Jun 2814 Rev 9.5 22 Jul 2014

CH 5 HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbi/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
2 *2.383 59.3 PK 32 -22.4 0 68.9 - - 74 -5.1 2 294 H
4 *2.389 40.92 RMS 32 -22.4 22 50.74 54 -3.26 - - 2 294 H
1 *2.39 54.61 PK 32 -22.4 0 64.21 - - 74 -9.79 2 294 H
3 *2.39 40.6 RMS 32 -22.4 22 50.42 54 -3.58 - - 2 294 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

VERTICAL PEAK AND AVERAGE PLOT

12‘__\UL FREMONT, 3m Chamber 28 Jul 2815 12:85:14
Restricted Bondedge
= Project Number:15u28885
1 Clignt:Echostar
Config:EUT only
Mode:DTS 2.4 BE U 11g 2412
185 Tested by:Charles Uergonio
95
5 85
?
] Peok Limit (dBul/m
> 7:
‘e
N
3 65
@
S
55 Averoge Limit (dBul/m)
" " \.u.mn.lnmm
a5
"
3:
2. 31 18.5MH=z/ 2.415
Frequency (GHz)
Ronge (GHio) Dot RAM U fvg T Sueep Ple #Sups/fods  Position Renge (&) Dot A B g Tgp Sueep Pts  Fups/fods  Fosition
1:2.31-2,415 PEAK INC-38) 3 Pur AvglRIS)  Auto/Cpled  8B1  Inf/MAH 280 degs U | 2:2.31-2.415 AR IM-3d5) 3 Pur Avg(RE)  Auto/Cpled 8081 1BO/TAUS 269 dago U
Low Channel Bandedge Method AD - Uertical TST 38763 12 Jun 2814 Rev 9.5 22 Jul 2614

CH1 VERTICAL DATA
Trace Markers

Marker Frequency Meter Det AFT119 Amp/CbI/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
2 *2.389 46 PK 32 -22.4 0 55.6 - - 74 -18.4 280 371 \2
1 *2.39 43.46 PK 32 -22.4 0 53.06 - - 74 -20.94 280 371 \2
3 *2.39 34.16 RMS 32 -22.4 22 43.98 54 -10.02 - 280 371 \
4 *2.39 34.44 RMS 32 -22.4 22 44.26 54 -9.74 - - 280 371 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

| 55Ul FREMONT, 3n Chomber 28 Jul 2815 12:87:43
Restricted Bondedge
- Project Number: 15u28885
1 Client:Echostar
Config:EUT only
Mode:DTS 2.4 BE U 11g 2417
185 Tested by:Charles Uergonio
95
E 85 //\_./
7
?
I Peok Limit (dBul/m
= 75 i
2 f /
N
3 65 f
2 /
= f
55 Averoge Limit (dBul/m) 2 . /
45 e ‘ : M"gww
31:
2. 31 0. 5MH=/ 2.415
Frequency (GHzJ
Range (6Hz) et u UBI fvg Tp Sueep Pie fups/fode  Position Range (GHz) Det  REW Bl Avg Typ ueep Pts #ups/fode  Positian
1:2,31-2.415 PEAK  1M(-3dB) n Pur Avg(RMS) Auto/Cpled  88B1  Inf/MAXH 288 degs U 2:2,31-2.415 AVER  IM(-3dB) M Pur Avg(RHS) Auta/Cpled 8081 10B/TAVG 2688 degs U
Low Channel Bandedge Method AD - Uertical . TST 39763 12 Jun 2814 Rev 9.5 22 Jul 2814
CH2 VERTICAL DATA
Trace Markers
Marker Frequency Meter Det AFT119 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m) (dBuv/m)
2 *2.389 45.06 PK 32 224 0 54.66 - - 74 1934 280 371 v
1 *2.39 236 PK 32 224 0 532 - - 74 208 280 371 v
3 *2.39 34.64 RMS 32 224 22 44.46 54 -9.54 - - 280 371 v
4 *2.39 35.16 RMS 32 224 22 44.98 54 -9.02 - - 280 371 v
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

,‘ZI:UL FREMONT, 3m Chamber 28 Jul 2815 11:55:44
Restricted Bondedge
= Project Number:15u28885
1 Client:Echostar
Config:EUT only
Mode:DTS 2.4 BE U 11g 2432
185 Tested by:Charles Uergonio
95
5 85
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© Peak Limit (dBul/m
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55 Average Limit (dBuU/m) | N R T e
45 43
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2. 31 18.5MH=z/ 2.415
Frequency (GHzJ
Range (6Hz) ot U Wl fvg Tgp Sueep Pls Sups/Mods  FPosition Range (61 Dt oM B g Tgp uep Pts  fSups/fods  FPosition
1:2.31-2.415 PEAK  IM(-38) M Pur Ag(RMS)  Auto/Cpled  BBB1  Ini/MAXH 279 degs U | 2:2.31°2.415 AUER  IM(-38) 3 Pur Aug(RID  Auto/Cpled 8981 1BB/TAVS 273 degs U
DTS 2.4 BE_U_11g 2432 078.DAT 39763 12 Jun 2014 Rev 9.5 22 Jul 2014

CH 5 VERTICAL DATA

Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
4 *2.389 33.42 RMS 32 -22.4 .22 43.24 54 -10.76 - 279 372 \
1 *2.39 43.45 PK 32 -22.4 0 53.05 - - 74 -20.95 279 372 \2
2 *2.39 51.07 PK 32 -22.4 0 60.67 - - 74 -13.33 279 372 \2
3 *2.39 33.27 RMS 32 -22.4 22 43.09 54 -10.91 - - 279 372 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

CH 7 HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/Flt DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.484 54.93 PK 323 -22.1 0 65.13 - - 74 -8.87 4 132 H
2 *2.484 57.96 PK 323 -22.1 0 68.16 - - 74 -5.84 4 132 H
3 *2.484 42.77 RMS 323 -22.1 22 53.19 54 -.81 4 132 H
4 *2.485 43.06 RMS 323 -22.1 22 53.48 54 -.52 4 132 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

CH 9 HORIZONTAL DATA

Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (em)
(dBuv) (dBuv/m) (dBuV/m)
1 *2.484 49.23 PK 323 -22.1 0 59.43 - - 74 -14.57 4 132 H
2 *2.484 53.62 PK 323 -22.1 0 63.82 - - 74 -10.18 4 132 H
3 *2.484 41.59 RMS 323 -22.1 22 52.01 54 -1.99 - 4 132 H
4 *2.484 41.87 RMS 323 -22.1 22 52.29 54 -1.71 4 132 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E2A

MODEL ID: ID: 082

DATE: September 3, 2015

FCC: DKN1018

Trace Markers

CH 11 HORIZONTAL DATA

Marker Frequency Meter Det AFT119 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.484 51.88 PK 323 -22.1 0 62.08 - 74 -11.92 3 128 H
2 *2.486 54.29 PK 323 -22.2 0 64.39 - 74 -9.61 3 128 H
3 *2.484 42.19 RMS 323 -22.1 22 52.61 54 -1.39 3 128 H
4 *2.484 43.07 RMS 323 -22.1 22 53.49 54 -51 3 128 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector

RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

VERTICAL PEAK AND AVERAGE PLOT

CH 7 VERTICAL DATA
Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/Flt DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
1 *2.484 43.24 PK 323 -22.1 0 53.44 - - 74 -20.56 335 292 A
2 *2.484 47.32 PK 323 -22.1 0 57.52 - - 74 -16.48 335 292 v
3 *2.484 34.69 RMS 323 -22.1 22 45.11 54 -8.89 - - 335 292 v
4 *2.485 35.13 RMS 323 -22.1 22 45.55 54 -8.45 - - 335 292 A

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

CH 9 VERTICAL DATA
Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbi/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
1 *2.484 42.64 PK 323 -22.1 0 52.84 - - 74 -21.16 335 292 A
2 *2.486 44.79 PK 323 -22.2 0 54.89 - - 74 -19.11 335 292 \%
3 *2.484 33.88 RMS 323 -22.1 .22 443 54 -9.7 - - 335 292 \%
4 *2.484 34.2 RMS 323 -22.1 22 44.62 54 -9.38 - - 335 292 A

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

CH 11 VERTICAL DATA
Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbi/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
1 *2.484 42.78 PK 323 -22.1 0 52.98 - - 74 -21.02 335 292 A
2 *2.487 45.6 PK 323 -22.2 0 55.7 - - 74 -18.3 335 292 A
3 *2.484 34.12 RMS 323 -22.1 22 44.54 54 -9.46 - - 335 292 A
4 *2.486 34.84 RMS 323 -22.1 22 45.26 54 -8.74 - - 335 292 A

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

11:UL Fremont,5m Chomber A 23 Jul 2815 13:59:18
Rodioted Emissions 3-Meters
= Project Number: 15028885
18 Client Echostar
Config EUT Only
Mode:DTS_2.4_HARM_11g_HT2B_2412
95 Tested by:D. Mun
8|:
Peak Limit (dBulU/m)
75
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~ Avg Limit (dBulU/m) 0
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4|: ‘ 23]
MWWWM u
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35 i Wengatnid
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Frequency (GHz)
Ronge (6 RBU/UBW  Ref/Attn Det/fvg Tuype Seeep Plo ¥ups/fode FPosition Range (Gfiz) REWABH  Ref/Attn  Dot/Avg Tupe Sueep Pts  %oups/fode FPosition
1:1-3 HC-6d8)/3k 187718 PEAK/Pur Avg(RHS)  Tmsec(Puto) B3I HAXH B-36Bdegs H | 3:3-18 C6B)/3B  BI/B  PERK/Pur Mvg®RHS  STnsec(huto) ISk HAYH B-360degs H
FCC Port15 Subpart C 2.46Hz RSE.TST 38915 16 Jun 2015 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

LOW CHANNEL VERTICAL

WWRUL Fremont,5m Chomber A 23 Jul 2815 13:59:18
Rodioted Emissions 3-Meters
195 Pr‘?jact Number: 15028885
Client:Echostar
Canfig EUT Only
Mode:DTS_2. 4_HARM_11g_HT28_2412
g5 Tested by:D. Mun
Sl:
Peak Limit C(dBulU/m>
75
C
3 5
3 6
[an]
o PT= /
- Avg Limit (dBul/m>
5|:
4 6
o o
45
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s}
3|:
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1 7] 18
Frequency (GHz)
Range (6 RBU/UB  Ref/Attn Det/fvg Type Suasp Flo foups/fode FPosition Range (GHiz) RBUAGH  Ref/Attn  Dot/Avg Type Sueep Pts Soups/fode Fosition
FCC Port1S Subpart C 2.46Hz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

LOW CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT136 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
5 *4.263 37.93 Pk 334 -30.5 0 40.83 - - 74 -33.17 0-360 100 \
1 1.812 36.01 Pk 30.1 -25.3 0 40.81 - - - - 0-360 100 H
2 1.951 37.13 Pk 31 -25.1 0 43.03 - - - - 0-360 100 H
3 2.45 50.98 Pk 32 -24.6 0 58.38 - - - - 0-360 100 H
4 3.198 47.17 Pk 32.7 -31.8 0 48.07 - - - - 0-360 100 \
6 5.33 43.65 Pk 34.6 -29.8 0 48.45 - - - - 0-360 200 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
Radiated Emissions
Frequenc Meter Det AFT136 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad (dB) Reading (dBuV/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) (dBuv/m) (dBuv/m)
*4.264 46.77 PK2 334 -30.5 0 49.67 - - 74 -24.33 301 240 \
*4.264 42.05 MAv1 334 -30.5 .22 45.17 54 -8.83 - - 301 240 \
1.811 44.25 PK2 30.1 -25.3 0 49.05 - - 74 -24.95 1 100 H
1.949 44.69 PK2 31 -25.1 0 50.59 - - 74 -23.41 1 100 H
2.45 49.25 PK2 32 -24.6 0 56.65 - - 74 -17.35 1 100 H
3.198 44.64 PK2 32.7 -31.8 0 45.54 - - 74 -28.46 1 100 \
5.329 41.59 PK2 346 -29.8 0 46.39 - - 74 -27.61 301 200 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20805-E2A
MODEL ID: ID: 082

DATE: September 3, 2015
FCC: DKN1018

MID CHANNEL HORIZONTAL

| WRUL Fremont,5m Chomber A 23 Jul 2815 14:28:46
Rodioted Emissions 3-Meters
195 Pr‘?ject Number: 15028885
Client:Echostar
Canfig EUT Only
Mode:DTS_2. 4_HARM_11g_HT28_2437
g5 Tested by:D. Mun
)
Sl:
Peok Limit (dBulU/m)
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Frequency (GHz)
Range (6 RBU/UB  Ref/Attn Det/fvg Type Suasp Flo foups/fiods Fosition Range (GHiz) RBUAGN  Ref/Attn  Dot/Avg Tupe Sweep Pts Soups/fode Fosition
1:1-3 MC-6dB)/38Kk  187/18  PEAK/Pur Avg(RHS)  TTmsecPuto) 681 MAXKH B-368degs H | 3:3-18 6B/ BI/B  PERK/Pur vg(RMD  STdnsec(iuto) I8k HAXH B-360degs H
FCC Porti5 Subpert C 2.4GHz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

MID CHANNEL VERTICAL

| Wl:UL Fremont,5m Chomber A 23 Jul 2815 14:28:46
Rodioted Emissions 3-Meters
= Project Number: 15028885
18 Client:Echostar
Canfig EUT Only
Mode:DTS_2. 4_HARM_11g_HT28_2437
g5 Tested by:D. Mun
Sl:
Peak Limit C(dBulU/m>
75
C
3 5
3 6
[an]
o PT= /
- Avg Limit (dBul/m>
5|:
3 6
45 i ?
5
5}
3|:
o5
1 7] 18
Frequency (GHz)
Range (6 RBU/UB  Ref/Attn Det/fvg Type Suasp Flo foups/fode FPosition Range (GHiz) RBUAGH  Ref/Attn  Dot/Avg Type Sueep Pts Soups/fode Fosition
FCC Port1S Subpart C 2.46Hz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

MID CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT136 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
5 *4.264 38.38 Pk 334 -30.5 0 41.28 - - 74 -32.72 0-360 100 \
1 1.812 36.26 Pk 30.1 -25.3 0 41.06 - - - - 0-360 100 H
2 1.925 36.61 Pk 30.9 -25.2 0 42.31 - - - - 0-360 100 H
3 3.198 47.07 Pk 32.7 -31.8 0 47.97 - - - - 0-360 100 \
4 3.249 43.98 Pk 32.8 -32.5 0 44.28 - - - - 0-360 100 H
6 5.33 42.82 Pk 34.6 -29.8 0 47.62 - - - - 0-360 100 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
Radiated Emissions
Frequenc Meter Det AFT136 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad (dB) Reading (dBuV/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) (dBuv/m) (dBuv/m)
*4.263 44.32 PK2 334 -30.5 0 47.22 - - 74 -26.78 328 118 \
*4.264 37.13 MAv1 334 -30.5 .22 40.25 54 -13.75 - - 328 118 \
1.81 44.52 PK2 30.1 -25.3 0 49.32 - - 74 -24.68 360 100 H
1.923 44.06 PK2 30.9 -25.2 0 49.76 - - 74 -24.24 360 100 H
3.198 43.74 PK2 32.7 -31.8 0 44.64 - - 74 -29.36 360 100 \
3.249 47.93 PK2 32.8 -32.5 0 48.23 - - 74 -25.77 360 100 H
5.33 44.26 PK2 346 -29.8 0 49.06 - - 74 -24.94 328 100 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20805-E2A
MODEL ID: ID: 082

DATE: September 3, 2015
FCC: DKN1018

HIGH CHANNEL HORIZONTAL

| “:UL Fremont,5m Chomber A 23 Jul 2815 14:59:208
Rodioted Emissions 3-Meters
195 PV‘?J'EL:t Number: 15028885
Client:Echostar
Config:ELT Only
Mode :DTS_2.4_HARM_11g_HT20_2462
a5 Tested bg:D. Mun
Sl: L
Peok Limit (dBulU/m)
75
C
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o . N
- Avg Limit (dBul/m>
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Frequency (GHz)
Range (6 RBU/UB  Ref/Attn Det/fvg Type Suasp Flo foups/fiods Fosition Range (GHiz) RBUAGN  Ref/Attn  Dot/Avg Tupe Sueep Pts Soups/fode Fosition
1143 MC6dR) 3k 187718 PEAK/Pur Avg(RIS)  Auto B M B-360degs H | 3:3-18 NCE®)/30 /B PERK/Pur AvgRMS)  Auto I8k HAKH B-3ddegs H
k.TST 38315 16 Jun 2015

Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.

Page 113 of 183

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701H
FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

HIGH CHANNEL VERTICAL

| WRUL Fremont,5m Chomber A 23 Jul 2815 14:59:208
Rodioted Emissions 3-Meters
195 Pr‘?jact Number: 15028885
Client:Echostar
Canfig EUT Only
Mode:DTS_2. 4_HARM_11g_HT28_2462
g5 Tested by:D. Mun
Sl:
Peak Limit C(dBulU/m>
75
C
3 5
3 6
[an]
o PT= /
- Avg Limit (dBul/m>
5|:
2 4 H
45 3 3 1 L
1 o [
o :
3|:
o5
1 7] 18
Frequency (GHz)
Range (6 RBU/UB  Ref/Attn Det/fvg Type Suaop Flo foups/fode FPosition Range (GHiz) RBUAGH  Ref/Attn  Dot/Avg Type Sueep Pts Soups/fode Fosition
b.TST 38915 16 Jun 2015 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

HIGH CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT136 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
3 *14.263 39.87 Pk 334 30.5 0 42.77 - - 74 31.23 0-360 100 v
5 *7.35 34.4 Pk 355 -26.3 0 43.6 - - 74 -30.4 0-360 200 \
6 *7.461 33.48 Pk 35.5 -24.8 0 44.18 - - 74 -29.82 0-360 200 \
1 1.797 36.12 Pk 29.9 -25.3 0 40.72 - - - - 0-360 100 \
2 3.198 46.59 Pk 32.7 -31.8 0 47.49 - - - - 0-360 100 \
4 5.329 43.04 Pk 34.6 -29.8 0 47.84 - - - - 0-360 100 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
Radiated Emissions
Frequenc Meter Det AFT136 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad (dB) Reading (dBuV/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) (dBuV/m) (dBuv/m)
*4.263 42.02 PK2 334 -30.5 0 44.92 - - 74 -29.08 360 100 \
*4.264 32.22 MAv1 334 -30.5 22 35.34 54 -18.46 - - 360 100 \
*7.35 38.43 PK2 35.5 -26.2 0 47.73 - - 74 -26.27 360 201 Vv
*7.35 27.99 MAv1 35.5 -26.2 .22 37.51 54 -16.49 - - 360 201 Vv
*7.462 36.89 PK2 355 -24.8 0 47.59 - - 74 -26.41 360 201 \
*7.461 25.67 MAv1 355 -24.8 .22 36.59 54 -17.41 - - 360 201 \
1.798 44.78 PK2 29.9 -25.3 0 49.38 - - 74 -24.62 360 100 \
3.198 43.77 PK2 32.7 -31.8 0 44.67 - - 74 -29.33 360 100 \
5.33 43.59 PK2 34.6 -29.8 0 48.39 - - 74 -25.61 360 100 \
5.33 43.66 PK2 34.6 -29.8 0 48.46 - - 74 -25.54 360 100 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

11.2.3. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

CH 1 HORIZONTAL DATA

Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.39 52.09 PK 32 -22.4 0 61.69 - - 74 -12.31 0 217 H
2 *2.39 54.28 PK 32 -22.4 0 63.88 - - 74 -10.12 0 217 H
3 *2.39 43.09 RMS 32 -22.4 22 52.91 54 -1.09 - 0 217 H
4 *2.389 43.49 RMS 32 -22.4 22 53.31 54 -.69 0 217 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

CH 2 HORIZONTAL DATA

Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/Flt DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
2 *2.389 54.42 PK 32 -22.4 0 64.02 - - 74 -9.98 0 217 H
4 *2.389 43.25 RMS 32 -22.4 22 53.07 54 -.93 - - 0 217 H
1 *2.39 52.3 PK 32 -22.4 0 61.9 - - 74 -12.1 0 217 H
3 *2.39 42.7 RMS 32 -22.4 22 52.52 54 -1.48 0 217 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E2A

MODEL ID: ID: 082

DATE: September 3, 2015

FCC: DKN1018

~UL FREMONT, 3m Chamber

28 Jul 2815 13:56:08

12
Restricted Bandedge
= Project Number:15u28885
" Client:Echostar
Config:EUT only
Mode :DTS 2.4 BE H 11n HT20 2432
185 Tested by:Charles Uergonio
95
E |
2 85 i
o]
N
C Peak Limit (dBul/mJ | \
- ATTRPLL
T 1 il
e i "
S 65 1 H‘ Lk i
Al
@ I o
2 |
55 Average Limit Bul/mJ DO T T T A L ’ MM
Fin o
45 Al M
3 =
2. 31 18.5MHz/ 2.415
Frequency (GHzJ
Range (o) Dt U U vy Top Sucep Fle #5upe/fods  FPosition Range (@) Dot FbU WU v Top Swesp Pte Fups/fods  Fositian
112,312,415 PERK  IMC-38) M Par AvglRMS)  Auto/Cpled  8OB1  ni/MAH 5 dege H | 2:2.31-2.415 UER  IM(-3B) 3 Pur AvglRNS)  Auto/lpled BT 1B/TAVG 5 degs
Low Channel Bandedge Method AD - Horizontal.TST 39763 12 Jun 20814 Rev 9.5 22 Jul 2814
Trace Markers
Marker Frequency Meter Det AFT119 Amp/CbI/Flt | DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
2 *2.385 62.87 PK 32 -22.4 0 72.47 74 -1.53 5 106 H
1 *2.39 60.48 PK 32 -22.4 0 70.08 - 74 -3.92 5 106 H
3 *2.39 42.42 RMS 32 -22.4 22 52.24 54 -1.76 - 5 106 H
4 *2.39 43.03 RMS 32 -22.4 22 52.85 54 -1.15 - 5 106 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector

RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

VERTICAL PEAK AND AVERAGE PLOT

WZI:UL FREMONT, 3m Chamber 28 Jul 2815 14:18:41
Restricted Bondedge
= Project Number:15u28885
1 Client:Echostar
Config:EUT only
Mode:DTS 2.4 BE U 11n HT2B 2412
185 Tested by:Charles Uergonio
95
5 85
E M/W
© Peaok Limit (dBul/md A
> 7|:
- i
E
~
3 65
4}
S
55 Averaoge Limit (dBuU/m) |
i A A S it i’
4|: 4 /
e o
3|:
2. 31 18.5MH=z/ 2.415
Frequency (GHz)
Range (GHz) Det REW UBU Qvg Typ Sueep Pis  #Swps/Mode Position Range (GHz) Det RBW UBW Avg Typ Sues Pts  #Sups/Mode Positian
112,312,415 PEAK  INC-38) M Pur AvglRMS)  Auto/Cpled  8OB1  Ini/MAH  Bdege U | 2:2.31-2.415 AUER  IM(-3B) 3 Pur AvglRMS)  Auto/Cpled  B2O1  1B/TAUG 8 degs U
Low Channel Baondedge Method AD - Vertical TST 39763 12 Jun 2814 Rev 9.5 22 Jul 20814

CH 1 VERTICAL DATA
Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
2 *2.389 44.11 PK 32 -22.4 0 53.71 - - 74 -20.29 0 259 \
4 *2.389 32.97 RMS 32 -22.4 22 42.79 54 -11.21 - - 0 259 \2
1 *2.39 40.93 PK 32 -22.4 0 50.53 - - 74 -23.47 0 259 \2
3 *2.39 3227 RMS 32 -22.4 22 42.09 54 -11.91 - 0 259 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

WZEUL FREMDNT, 3m Chamber 28 Jul 2815 14:88:44
Restricted Bondedge
= Project Number:15u28885
11 Clignt:Echostar
Config:EUT only
Mode:DTS 2.4 BE U 11n HT28 2417
185 Tested by:Charles Uergonio
95
FCE £
?
© Peak Limit (dBul/m2 /
> 7!:
2 K/
~
; o |
S
55 Averaoge Limit (dBul/m) /
45 4 J
OO S
3!:
2.31 8. SMH=/ 2 415
Frequency (GHz)
TR A MBI e o) epled DB LA Bt | 229004 B MCHD 3 e Belbe  eleld bE1 HGTRS 0t
Low Channel Bandedge Method AD - Vertical TST 38763 12 Jun 2014 Rev 9.5 22 Jul 26814
CH 2 VERTICAL DATA
Trace Markers
Marker Frequency Meter Det AF T119 Amp/Chl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuV) (dBuv/m) (dBuV/m)
2 *2.389 43.51 PK 32 -22.4 0 53.11 - - 74 -20.89 0 259 \
4 *2.389 32.94 RMS 32 -22.4 22 42.76 54 -11.24 - - 0 259 \
1 *2.39 40.45 PK 32 -22.4 0 50.05 - - 74 -23.95 0 259 \
3 *2.39 32.13 RMS 32 -22.4 22 41.95 54 -12.05 0 259 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

| 55U FREMONT, 3m Chamber 28 Jul 2815 14:81:4@
Restricted Bandedge
- Project Number:15u28885
1 Client:Echostar
Config:EUT only
Mode:DTS 2.4 BE U 11n HT2B 2432
185 Tested by:Charles Uergonio
95
5 85
?
© Peok Limit (dBul/m> |
> 75 144
&
~
> = h
S T (111 A
o (|
= 2
55 Average Limit (dBuU/m) 9 ol M
e
MM
45 43
3:
2.31 18.5MHz/ 2.415
Frequency (GHzJ
Range (GHz) Det RBW UBU Avg Typ Sueep Pis  #Swps/Mode Position Range (BHz) Det RBW UBW Avg Typ Sweep Pts  #Sups/Mode Positian
1:2,31=2.415 PEAK  1M(-3dB) M Pur Aug(RMS) huto/Cpled  88B1  Inf/MAXH B degs U 2:2.31-2.415 AVER  IM(-3dB) M Pur Avg(RMS) Auto/Cpled  8EB1  1BB/TAVG 8 degs V
Low Channel Bandedge Method AD - Uertical.TST 39763 12 Jun 2814 Rev 9.5 22 Jul 2014
CH 5 VERTICAL DATA
Trace Markers
Marker Frequency Meter Det AFT119 Amp/Cbl/Flt DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
2 *2.382 47.58 PK 32 224 0 57.18 - - 74 -16.82 0 259 v
4 *2.389 3264 RMS 32 224 22 42.46 54 1154 - - 0 259 v
1 *2.39 40.49 PK 32 224 0 50.09 - - 74 -23.91 ] 259 v
3 *2.39 3218 RMS 32 224 22 22 54 12 - 0 259 v
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

CH 7 HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
1 *2.484 54.57 PK 323 -22.1 0 64.77 - - 74 -9.23 339 203 H
3 *2.484 42.52 RMS 323 -22.1 .22 52.94 54 -1.06 - - 339 203 H
4 *2.484 429 RMS 323 -22.1 22 53.32 54 -.68 - - 339 203 H
2 *2.488 57.1 PK 323 -22.2 0 67.2 - - 74 -6.8 339 203 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

CH 9 HORIZONTAL DATA

Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.484 50.63 PK 323 -22.1 0 60.83 - - 74 -13.17 339 203 H
2 *2.484 52.18 PK 323 -22.1 0 62.38 - - 74 -11.62 339 203 H
3 *2.484 41.53 RMS 323 -22.1 22 51.95 54 -2.05 - - 339 203 H
4 *2.484 41.83 RMS 323 -22.1 22 52.25 54 -1.75 - - 339 203 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

CH 11 HORIZONTAL DATA

Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
1 *2.484 52.68 PK 323 -22.1 0 62.88 - - 74 -11.12 339 203 H
2 *2.484 57.02 PK 323 -22.1 0 67.22 - - 74 -6.78 339 203 H
3 *2.484 42.18 RMS 323 -22.1 22 52.6 54 -1.4 - - 339 203 H
4 *2.484 42.73 RMS 323 -22.1 22 53.15 54 -.85 - - 339 203 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection

Page 124 of 183

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

VERTICAL PEAK AND AVERAGE PLOT

CH 7 VERTICAL DATA

Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/Flt DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
1 *2.484 44.29 PK 323 -22.1 0 54.49 - - 74 -19.51 288 400 A
2 *2.484 47.17 PK 323 -22.1 0 57.37 - - 74 -16.63 288 400 v
3 *2.484 33.68 RMS 323 -22.1 22 44.1 54 9.9 - - 288 400 v
4 *2.485 34.19 RMS 323 -22.1 22 44.61 54 -9.39 - - 288 400 A

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

CH 9 VERTICAL DATA

Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbi/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.484 41.16 PK 323 -22.1 0 51.36 - - 74 -22.64 288 400 \
3 *2.484 32.87 RMS 323 -22.1 22 43.29 54 -10.71 - - 288 400 \
4 *2.484 33.48 RMS 323 -22.1 .22 43.9 54 -10.1 - - 288 400 v
2 *2.485 44.22 PK 323 -22.1 0 54.42 - - 74 -19.58 288 400 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

CH 11 VERTICAL DATA

Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/Flt DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.484 44.62 PK 323 -22.1 0 54.82 - - 74 -19.18 288 400 A
2 *2.484 45.63 PK 323 -22.1 0 55.83 - - 74 -18.17 288 400 v
3 *2.484 33.81 RMS 323 -22.1 22 44.23 54 -9.77 - - 288 400 v
4 *2.487 34.77 RMS 323 -22.2 22 45.09 54 -8.91 - - 288 400 A

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E2A

MODEL ID: ID: 082

DATE: September 3, 2015

FCC: DKN1018

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

UL Fremont,5m Chomber A

23 Jul 2B15

15:55:23

s

Rodioted Emissions 3-Meters
Project Number: 15028885

=
18 Client:Echostar
Config EUT Only
Mode:DTS_ 2.4 HARM_11n HT28_ 2412
95 Tested bgiD. Mun
35
Peak Limit (dBulU/m>
75
‘e
3 5
3 6
@
l
~ Avg Limit (dBulU/m)
55 =
N - M
W«MM L i
35 Lol [ IRTIIOU ) o e
o
o5
1 g 18
Frequency (GHz)
Ronge (6 RBU/UB  Ref/Attn Det/fvg Tuype Seecp Plo Fups/fode Fosition Range (Gfiz) REWABH  Ref/Attn  Dot/Avg Tupe Sueep Pts  %oups/fode FPosition
1:1-3 HC-6d8)/3k 187718 PEAK/Pur Avg(RHS)  Tmsec(Puto) B3I HAXH B-36hdegs H | 3:3-18 6B/ BI/B  PERK/Pur Mvg®RHS  STnsec(huto) ISk HAYH B-360degs H
b.TST 38915 16 Jun 2015

Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.

LOW CHANNEL VERTICAL

! 1:UL Fremont,5m Chomber A 23 Jul 2815 15:55:23
Roadioted Emissions 3-Meters
185 PF?JE:{ Number: 15028885
Client:Echostar
Config EUT Only
Mode:DTS 2.4 HARM_11n_HT28 2412
95 Tested by:D. Mun
35
Peak Limit (dBuU/m)
75
e
3 5
3 6
@
<
= Avg Limit (dBul/m)
55
5
3 2
L T g 1y &
1
o= 4 o
35
25
1 18 18
Frequency (GHz)
Range (GHz) REU/VBY Ref/fttn  Det/Avg Type Sueep Pis  #Swps/Mode Position Range (GHz) RBHAVBU Ref/Attn  Det/Avg Type Sueep Pte  #Sups/Mode Position
pe. TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2615

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
4 *4.264 38.03 Pk 33.4 -30.5 0 40.93 - - 74 -33.07 0-360 100 \
1 1.816 36.61 Pk 30.1 -25.3 0 41.41 - - - - 0-360 200 \
2 1.949 36.38 Pk 31 -25.1 0 42.28 - - - - 0-360 100 \
3 3.197 46.8 Pk 32.7 -31.8 0 47.7 - - - - 0-360 100 \
5 5.33 43.5 Pk 34.6 -29.8 0 483 - - - - 0-360 200 \
6 6.396 34.61 Pk 35.5 -27.2 0 42.91 - - - - 0-360 200 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequenc Meter Det AFT136 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad (dB) Reading (dBuv/m) (dB) Limit (dB) (Degs) (cm)

(GHz) (dBuv) (dB) (dBuv/m) (dBuv/m)

*4.264 42 PK2 334 -30.5 0 44.9 - - 74 -29.1 359 100 v

*4.264 3231 MAv1 334 -30.5 .22 35.43 54 -18.57 - - 359 100 Vv

*4.263 42.01 PK2 334 -30.5 0 44.91 - - 74 -29.09 359 100 Vv

*4.264 32.22 MAv1 334 -30.5 .22 35.34 54 -18.66 - - 359 100 Vv
1.815 44.65 PK2 30.1 -25.3 0 49.45 - - 74 -24.55 359 201 v
1.947 44.76 PK2 31 -25.1 0 50.66 - - 74 -23.34 359 100 \
3.198 43.86 PK2 32.7 -31.8 0 44.76 - - 74 -29.24 359 100 \
5.329 41.5 PK2 34.6 -29.8 0 46.3 - - 74 -27.7 359 201 \
6.395 39.39 PK2 35.5 -27.2 0 47.69 - - 74 -26.31 359 201 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20805-E2A
MODEL ID: ID: 082

DATE: September 3, 2015

FCC: DKN1018

MID CHANNEL HORIZONTAL

| WEUL Fremont,5m Chomber A 23 Jul 2815 16:27:59
Rodioted Emissions 3-Meters
195 PV‘?JE:t Number: 15028885
Client:Echostar
Config:ELT Only
Mode:DTS_2.4_HARM_11n_HT2B_2437
a5 Tested bg:D. Mun
SE
Peok Limit (dBulU/m)
75
C
3 5
3 6
[an}
] \
- Avg Limit (dBul/m>
55 !
)‘
N : o M
=S ——"
PP M "
ol R o
= L - * s " i
3 Wik
25
1 18 18
Frequency (GHz)
Range (&) REUAEN  Ref/Pitn  Det/fvg Tupe Suaep Pla  Fops/ode Position Range (G RBWURI  Ref/Attn  Det/Avg Type Swesp Pto Foups/fode  FPosition
1143 MG /3 1871718 PEAK/Pur Avg(RMS)  77mec(huto) 681 HACH B-360degs H | 3:3-18 NCEE)/38 /B PERK/Pur AvgRMS)  STnsec(huto) ISk FAXH B-3ddegs H
k.TST 38315 16 Jun 2015

Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.

MID CHANNEL VERTICAL

| 1:UL Fremont,5m Chomber A 23 Jul 2815 16:27:59
Rodioted Emissions 3-Meters
195 F’V‘?J'E:t Number: 15028885
Client:Echostar
Canfig EUT Only
Mode:DTS_2.4_HARM_11n_HT20_2437
g5 Tested bg:D. Mun
Sl:
Peak mit C(dBuU/m)
75
‘e
~
3 65
[an}
T ’
~ Avg Limit (dBuU/m>
5|:
3 5
o 5]
5
4 g
q &)
o
3|:
25
1 14 18
Frequency (GHz)
Range (6 RBU/UBI  Ref/Attn Det/fvg Tupe Seasp Fls fups/liods Fosition Range (GHiz) RENAGH  Ref/Attn  Dot/Avg Type Sueep Pts  Soups/fode Fosition
b.TST 38915 16 Jun 2015 Rev 9.5 24 Jun 2015

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
4 *4.263 38.96 Pk 33.4 -30.5 0 41.86 - - 74 -32.14 0-360 100 \
6 *7.406 28.42 Pk 35.6 -25.4 0 38.62 - - 74 -35.38 0-360 100 \
1 1.811 36.3 Pk 30.1 -25.3 0 411 - - - - 0-360 201 H
2 1.96 36.1 Pk 31 -25.1 0 42 - - - - 0-360 201 H
3 3.197 47.01 Pk 32.7 -31.8 0 47.91 - - - - 0-360 100 \
5 5.33 43.16 Pk 34.6 -29.8 0 47.96 - - - - 0-360 100 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequenc Meter Det AFT136 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad (dB) Reading (dBuv/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) (dBuv/m) (dBuv/m)
*4.264 42.39 PK2 334 -30.5 0 45.29 - - 74 -28.71 360 100 v
*4.264 32.46 MAv1 334 -30.5 .22 35.58 54 -18.42 - - 360 100 Vv
* 7.406 36.86 PK2 35.6 -25.4 0 47.06 - - 74 -26.94 360 100 Vv
*7.407 25.67 MAv1 35.6 -25.4 .22 36.09 54 -17.91 - - 360 100 Vv
*7.407 36.51 PK2 35.6 -25.4 0 46.71 - - 74 -27.29 360 100 v
* 7.405 25.75 MAv1 35.6 -25.5 .22 36.07 54 -17.93 - - 360 100 \
1.812 44.72 PK2 30.1 -25.3 0 49.52 - - 74 -24.48 360 202 H
1.959 44.48 PK2 31 -25.1 0 50.38 - - 74 -23.62 360 202 H
3.198 43.57 PK2 32.7 -31.8 0 44.47 - - 74 -29.53 360 100 \
5.329 43.64 PK2 34.6 -29.8 0 48.44 - - 74 -25.56 360 100 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

HIGH CHANNEL HORIZONTAL

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.

HIGH CHANNEL VERTICAL

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 3.198 46.01 PK 32.6 -30.5 0 48.11 - - - - 0-360 100 \
7 3.283 42.92 PK 32.6 -30.9 0 44.62 - - - - 0-360 100 H
2 4.264 37.81 PK 334 -30.6 0 40.61 - - 74 -33.39 0-360 100 \
3 5.184 35.25 PK 343 -30.2 0 39.35 - - - - 0-360 200 \
8 5.33 44.11 PK 34.5 -29.1 0 49.51 - - - - 0-360 100 H
12 6 34.88 PK 35.2 -29.6 0 40.48 - - - - 0-360 100 H
4 6.395 36.73 PK 355 -28.5 0 43.73 - - - 0-360 100 \
5 7.461 36.42 PK 35.7 -28.1 0 44.02 - - 74 -29.98 0-360 100 \
6 8.527 34.9 PK 35.8 -27 0 43.7 - - - - 0-360 100 \
9 9.593 31.13 PK 36.7 -24.4 0 43.43 - - 0-360 100 \
10 11.726 29.2 PK 389 -219 0 46.2 - - 74 -27.8 0-360 100 \
11 11.988 30.3 PK 39.1 -22.9 0 46.5 - - 74 -27.5 0-360 100 \

PK - Peak detector

Radiated Emissions

Frequenc Meter Det AFT119 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad (dB) Reading (dBuV/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) (dBuV/m) (dBuV/m)
3.198 49.12 PK2 32.6 -30.5 0 51.22 - - 74 -22.78 238 103 \
3.283 47.64 PK2 32,6 -30.9 0 49.34 - - 74 -24.66 336 122 H
4.264 45.29 PK2 334 -30.6 0 48.09 - - 74 -25.91 323 117 \
4.264 373 MAv1 334 -30.6 .23 40.33 54 -13.67 - - 323 117 \
5.184 42.24 PK2 343 -30.2 0 46.34 - - 74 -27.66 264 182 \
5.33 47.24 PK2 345 -29.1 0 52.64 - - 74 -21.36 32 102 H
6 42.71 PK2 35.2 -29.5 0 48.41 - - 74 -25.59 316 100 H
6.396 42.68 PK2 355 -28.5 0 49.68 - - 74 -24.32 253 106 \
7.461 43.45 PK2 35.7 -28.1 0 51.05 - - 74 -22.95 181 119 \
7.461 37.09 MAv1 35.7 -28.1 .23 44.92 54 -9.08 - - 181 119 \
8.527 40.52 PK2 35.8 -27 0 49.32 - - 74 -24.68 144 107 \
9.594 38.98 PK2 36.7 -24.4 0 51.28 - - 74 -22.72 303 106 \
11.725 30 MAv1 38.9 -21.9 .23 47.23 54 -6.77 - - 12 110 \
11.726 38.57 PK2 38.9 -21.9 0 55.57 - - 74 -18.43 12 110 \
11.988 38.78 PK2 39.1 -22.9 0 54.98 - - 74 -19.02 16 102 \
11.988 29.75 MAv1 39.1 -22.9 .23 46.18 54 -7.82 - - 16 102 \

PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

12. RADIATED TEST RESULTS MIMO

12.1. LIMITS AND PROCEDURE
LIMITS

FCC §15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m)at3 m (dBuV/m) at 3 m
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 below 1GHz and 150cm
for above 1GHz. The antenna to EUT distance is 3 meters.

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. Peak detection is used unless
otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set to
3 MHz for peak measurements and add duty cycle factor for average measurements. Duty cycle factor=
10log (1/x). For this sample B mode = 0dB (duty cycle >98%); G mode = 0.22dB; N HT20mode = 0.22dB;

N HT40 mode = 0.43dB.

The spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels in each applicable band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The EUT is
rotated through 360 degrees to maximize emissions received. The antenna is scanned from 1 to 4 meters
above the ground plane to further maximize the emission. Measurements are made with the antenna
polarized in both the vertical and the horizontal positions.
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

12.1.1. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:LIL FREMONT, 3m Chomber 28 Jul 2815 14:51:17
Restricted Bondedge
= Project Number:15u28885
1 Client:Echostar
Config:EUT only
Mode DTS 2.4 BE H 11n HT28 2412
185 Tested by:Charles Uergonio M
95 f e
T 85
o
N
C Peak Limit (dBul/m> j
5] 7L_\
T
S 2 |
3 65 E=I I 1
: /
[an]
o
55 Average Limit (dBuU/ml P
45 W‘“M
3:
2,31 18 .5MHz/ 2.415
Frequency (GHzJ
Range (6Hz) Dt M U fvg Tgp Susep Fle d5upe/fods  Fosition Renge (G Dt oM U g Typ Sueep Pts  #Sups/fods  Position
1:2.31-2.415 PEAK  I(-3B) M Pur AgQRMS)  Auto/Cpled BBB1  Ini/MAXH 23 degs H | 2:2.31-2.415 AUER IMC-3B) 3 AvglRMS)  Auto/lpled  BB01  1D/TAUG 29 degs H
Low Channel Bondedge Method AD - Horizontal.TST 39763 12 Jun 20814 Rev 9.5 22 Jul 2814

CH 1 HORIZONTAL DATA

Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.39 52.65 PK 32 -22.4 0 62.25 - - 74 -11.75 29 199 H
2 *2.39 55.33 PK 32 -22.4 0 64.93 - - 74 -9.07 29 199 H
3 *2.39 429 RMS 32 -22.4 22 52.72 54 -1.28 - - 29 199 H
4 *2.39 43.59 RMS 32 -22.4 .22 53.41 54 -.59 - - 29 199 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

12I:LIL FREMDNT, 3m Chamber 28 Jul 2815 15:84:15
Restricted Bondedge
= Project Number:15u28885
11 Clignt:Echostar
Config:EUT only
Mode:DTS 2.4 BE H 11n HT28 2417
185 Tested by:Charles Uergonio W
95 {
Tj /
t 85
: /
N
C Peak Limit (dBul/m2 '{)
o 7!:
T |
g |
3 =
2 6 /'/
[an]
°
55 Average Limit (dBUU/md> &+ o g ) | it
I
: WM
45 : o
3!:
2.3 T8 5MH=/ 2.415
Frequencg (GHz)
TR P MCHD M Pe RolD  Adobeled 00 TN 2 e d | 22 A W MCHD N P Bole  Atebeled st oTRe 22 s
Low Channel Baondedge Method AD - Horizontal . TST 39763 12 Jun 2014 Rev 9.5 22 Jul 26814
CH 2 HORIZONTAL DATA
Trace Markers
Marker Frequency Meter Det AFT119 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuv/m)
1 *2.39 51.29 PK 32 -22.4 0 60.89 - - 74 -13.11 22 197 H
2 *2.39 52.37 PK 32 -22.4 0 61.97 - - 74 -12.03 22 197 H
3 *2.39 42.6 RMS 32 -22.4 .22 52.42 54 -1.58 - - 22 197 H
4 *2.39 42.46 RMS 32 -22.4 .22 52.28 54 -1.72 - - 22 197 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

12‘__\LJL Fremont,5m Chamber A 28 Jul 2815 22:29: 14
Restricted Bondedge
= Project Number: 15028885
" Client:Echostar
Config:EUT only
Mode:2.4_BE_H_11n_HT28_2432_68 MIMO
185 Tested by:S.Tron
95
85
& .
~ Peak Limit (dBuU/m)
> 7|:
5
@
<
65 4 1
sl fverage Limit CdBuli/n) - o 4 »-""’/f/
- R T
bR o “ WM
a5
3:
2.31 18.5MHz/ 2.415
Frequency (GHzJ
Range (6Hz) RGU/UBU  Ref/Attn Det/Avg Tpe Susep Pts  #Sups/Mode  Fosition Range (612) REU/UBW  Ref/Atin Det/fvg Tupe Susep Pts  #5ups/fiods Fosition
1:2.31-2.415  HCEBI/IM  10/18  FEAK/Pur Peg(RIS)  2Bnsec(futo) BOB1  MAXH Boegs 2f 2:2.31°0.415 BBV 1B1/10  AER/Pur Avg(RIS)  Cbnesfuto) 031 IBOTAVG 38 degs 269
Low Channe | Bandedge Method AD — H.TST 38915 4 Jun 2815 Rev 9.5 24 Jun 2015

CH5 HORIZONTAL DATA

Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbi/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
1 *2.39 53.6 Pk 32 -24.6 0 61 - - 74 -13 38 269 H
2 *2.39 57.12 Pk 32 -24.6 0 64.52 - - 74 -9.48 38 269 H
3 *2.39 39.38 RMS 32 -24.6 22 47 54 -7 - - 38 269 H
4 *2.39 39.6 RMS 32 -24.6 22 47.22 54 -6.78 - - 38 269 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U20805-E2A

MODEL ID: ID: 082

DATE: September 3, 2015

FCC: DKN1018

VERTICAL PEAK AND AVERAGE PLOT

2.415

WZI:LlL FREMDNT, 3m Chamber 28 Jul 2815 14:56:19
Restricted Bandedge
= Project Number:15u28885
1 Client:Echostar
Config:EUT only
Mode :DTS 2.4 BE U 11n HT28 2412
185 Tested by:Charles Uergonio M
95 g
5 85
?
© Peak Limit (dBul/m2
> 7:
‘e
<
3 65
@
o
55 Average Limit (dBuU/m)
45
3:
2. 31 18.5MHz/
Frequency (GHzJ
Rangs (Gl2) Dot REU U fvg Tep Sueep Fle #Sups/Mods  FPosition Range (6 Dot RBU WU fug Typ Sueep Pte Wups/fods  Fosition
112,312,415 PERK  IMC-38) M Par AvglRMS)  Auto/Cpled  8OB1  Ini/MAH 12 ckgs U | 2:2.31-2.415 AUER  IM(-3B) 3 Pur AvglRN)  Auto/lpled %01 1/TAUG 12 degs U

Low Channel Bandedge Method AD - Uertical TST 39763 12 Jun 2814

Rev 9.5 22 Jul 2814

Trace Markers

CH 1 VERTICAL DATA

Marker Frequency Meter Det AFT119 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.39 49.54 PK 32 -22.4 0 59.14 - 74 -14.86 12 198 v
2 *2.39 51.97 PK 32 -22.4 0 61.57 - 74 -12.43 12 198 A
3 *2.39 41.09 RMS 32 -22.4 22 50.91 54 -3.09 12 198 A
4 *2.39 41.24 RMS 32 -22.4 22 51.06 54 -2.94 12 198 A

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015

12l:UL FREMONT, 3m Chamber 28 Jul 2815 16:85:21
Restricted Bondedge
= Project Number:15u28885
1 Client:Echostar
Config:EUT only
Mode:DTS 2.4 BE U 11n HT2B 2417
185 Tested by:Charles Uergonio
95 4
- (’/V\/
: /
© Peaok Limit (dBul/md "
> 7|:
/E /
3 |
3 65
% 2
55 Averaoge Limit (dBul/m) -
M@M /
45 et
A
3|:
2. 31 18.5MHz/ 2.415
Frequency (GHz)
Range (G2} Dot ReM W wg T Sueep Ple #5upe/fods  Position e (6 Dot oW WU fug Typ - Pte Wups/fods  Position
1:2.31-2.415 FEAK  ING-38) M Pur AvglRMS)  Auto/Cpled  8OB1  [ni/MAH 352 dego U | 2:2,31-2.415 AUER  IM(-3B) 3 Pur Avg(RNS)  Auto/Cpled 881 10B/TAUG g U
Low Channel Bondedge Method AD - Vertical TST 38763 12 Jun 2814 Rev 9.5 22 Jul 2814

CH 2 VERTICAL DATA

Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.39 48.01 PK 32 -22.4 0 57.61 - - 74 -16.39 352 130 A
2 *2.389 51.14 PK 32 -22.4 0 60.74 - - 74 -13.26 352 130 v
3 *2.39 39.7 RMS 32 -22.4 22 49.52 54 -4.48 - - 352 130 A
4 *2.39 40.39 RMS 32 -22.4 22 50.21 54 -3.79 - - 352 130 A

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

12‘:LJL Fremont,5m Chamber A 28 Jul 2815 22:84: 22

Restricted Bondedge

- Project Nunber: 15U28885

1 Client:Echostar

Config:EUT only
Mode:2.4_BE_U_11n_HT28_2432_68 MIMO

185 Tested by: S Tron
95
85
E L
~ Peak Limit (dBuU/m)
> 7l: i
J
m
o

W
sl fverage Limit CdBuli/n) [ QWMM

SRV PN EPPPRIRS FoR

-

35
2,31 18.5MHz/ 2.415
Fr‘equehcg (GHz2
Range (?gz) | RBu/Bu Ref{ﬁy\u:n Q?tb/ﬂ\fg‘ Type e j?meep N F’g; tgm‘esmnuz P\;S\J‘ij Ronge (GHz) RBU/UBW Ref/Attn  Det/fvg Type Suesp Pts  #Sups/Mode  Position ‘
Low Chonnel Bandedge Method AD - V.TST 38915 4 Jun 2015 Rev 9.5 24 Jun 2015
CH 5 VERTICAL DATA
Trace Markers
Marker Frequency Meter Det AFT136 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuv/m)

2 *2.384 51.6 Pk 31.9 -24.6 0 58.9 - - 74 -15.1 40 132 A\

1 *2.39 48.86 Pk 32 -24.6 0 56.26 - - 74 -17.74 40 132 A\

3 *2.39 37.61 RMS 32 -24.6 .22 45.23 54 -8.77 - - 40 132 A"

4 *2.39 38.38 RMS 32 -24.6 .22 46 54 -8 - - 40 132 A"
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

CH 7 HORIZONTAL DATA

Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/Flit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
1 *2.484 50.73 Pk 321 -24.5 0 58.33 - - 74 -15.67 35 264 H
3 *2.484 38.88 RMS 321 -24.5 22 46.7 54 -7.3 - 35 264 H
4 *2.484 39.12 RMS 321 -24.5 22 46.94 54 -7.06 - - 35 264 H
2 *2.486 53.54 Pk 321 -24.5 0 61.14 - - 74 -12.86 35 264 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

CH 9 HORIZONTAL DATA

Trace Markers

Marker Frequency Meter Det AFT119 Amp/CbI/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
1 *2.484 49.58 PK 323 -22.1 0 59.78 - - 74 -14.22 4 131 H
2 *2.484 52.05 PK 323 -22.1 0 62.25 - - 74 -11.75 4 131 H
3 *2.484 40.53 RMS 323 -22.1 .22 50.95 54 -3.05 - 4 131 H
4 *2.484 40.83 RMS 323 -22.1 22 51.25 54 -2.75 4 131 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

CH 11 HORIZONTAL DATA

Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/Flt DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
1 *2.484 52.4 PK 323 -22.1 0 62.6 - - 74 -11.4 4 132 H
2 *2.484 57.43 PK 323 -22.1 0 67.63 - - 74 -6.37 4 132 H
3 *2.484 42.98 RMS 323 -22.1 22 53.5 54 -5 - 4 132 H
4 *2.484 43.04 RMS 323 -22.1 22 53.46 54 -.54 4 132 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

VERTICAL PEAK AND AVERAGE PLOT

CH 7 VERTICAL DATA

Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/Flt DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
1 *2.484 46.84 Pk 321 -24.5 0 54.44 - - 74 -19.56 356 255 \
3 *2.484 35.67 RMS 32.1 -24.5 22 43.49 54 -10.51 - - 356 255 v
4 *2.484 36.35 RMS 32.1 -24.5 22 44.17 54 -9.83 - - 356 255 v
2 *2.488 49.72 Pk 321 -24.5 0 57.32 - - 74 -16.68 356 255 \

* - indicates frequency in CFR15.205/I1C7.2.2 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

CH 9 VERTICAL DATA

Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbi/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
1 *2.484 43.98 PK 323 -22.1 0 54.18 - - 74 -19.82 352 130 A
2 *2.486 45.7 PK 323 -22.2 0 55.8 - - 74 -18.2 352 130 \%
3 *2.484 35.09 RMS 323 -22.1 .22 45.51 54 -8.49 - - 352 130 \%
4 *2.484 35.45 RMS 323 -22.1 22 45.87 54 -8.13 - - 352 130 A

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

CH 11 VERTICAL DATA

Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.484 46.56 PK 323 -22.1 0 56.76 - - 74 -17.24 352 130 v
2 *2.486 50.23 PK 323 -22.1 0 60.43 - - 74 -13.57 352 130 A
3 *2.484 38.32 RMS 323 -22.1 22 48.74 54 -5.26 - - 352 130 A
4 *2.485 38.82 RMS 323 -22.1 22 49.24 54 -4.76 - - 352 130 v

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
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REPORT NO: 15U20805-E2A
MODEL ID: ID: 082

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

DATE: September 3, 2015
FCC: DKN1018

! 1@UL FREMONT, 3m Chomber 24 Jul 2815 18:45:08
Radiated Emissions 3-Meters
. Project Number: 15028885
180 Client:Echostar
Config EUT Only
Mode DTS 2.4 MIMO HARM {1n HT28 2412
ag Tested by:J. Ly
_ Peak Limit (dBul/m2
3
c 78
o
N
C
£ 66
- Avg Limit (dBulU/m
3
N I 9
3 58
[an}
z ot w
49 s : | e
WW l N ‘ L iRl Lk
indag AN A a1 A
368
28
1 18 18
Frequency (GHz)
Range (62 Dot Rl VB fvg Tgp Sueep Pls  ¥oups/fode  Fosition Ronge (GFi) Dot RO W fvg Typ Sweep Pts  Fups/Mods  Fosition
1:1-3 PERK INC-3B) 3k Log-Pur(Video) Auto/Cpled 60BI InfMAXH D-36Bdegs H | 3:3-18 PERK  IN(-38) 3Bk LogFurllideo) futo/Cpled 16k [nb/MAXH  B-3Bdegs H
FCC Port!5 Subport C 2408MHz Spurious Emissions with Average Scon.TST 39763 12 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

LOW CHANNEL VERTICAL

UL FREMONT, 3m Chamber 24 Jul 2815 10:45:008
Rodioted Emissions 3-Meters

Project Number: 15028885
188 Client:Echostar
Config:EUT Only
Mode :DTS_2.4_MIMO_HARM_1 1n_HT2B_2412
ap Tested by:J. Ly

—

Pealk imit CdBul/r

78

60
Avg Limit (dBul/m

50

o~
sley)

(dBulU/m) Uertical

o
oo
om

40

368

1 18 18
Frequency (GHz)

Range (6Hz) Det RBU VB Avg Typ Sueep Pts  #Sups/Mode Position Range (GHz) Det. RBW VBW fvg Typ Sueep Pts  #Sups/Made Position

FCC Part!5 Subpart C 2408MHz Spurious Emissions with Average Scon.TST 39763 12 Jun 2014 Rev 9.5 22 Jul 20814

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

LOW CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT119 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
2 *4.264 37.06 PK 334 -30.6 0 39.86 - - 74 -34.14 0-360 100 \
5 *7.461 36.27 PK 35.7 -28.1 0 43.87 - - 74 -30.13 0-360 100 \
8 *11.726 29.33 PK 38.9 219 0 46.33 - - 74 -27.67 0-360 100 Vv
1 3.198 45.4 PK 32,6 -30.5 0 47.5 - - - - 0-360 100 \
9 5.33 44.05 PK 345 -29.1 0 49.45 - - - - 0-360 100 H
3 6 34.54 PK 35.2 -29.6 0 40.14 - - - - 0-360 200 \
4 6.395 36.12 PK 35.5 -28.5 0 43.12 - - - - 0-360 100 \
6 8.527 33.35 PK 35.8 27 0 42.15 - - - - 0-360 100 Vv
7 9.593 32,6 PK 36.7 -24.4 0 449 - - - - 0-360 100 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
Radiated Emissions
Frequenc Meter Det AFT119 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad (dB) Reading (dBuv/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) (dBuv/m) (dBuv/m)
*4.264 44.39 PK2 334 -30.6 0 47.19 - - 74 -26.81 243 108 \
*4.264 37.83 MAv1 334 -30.6 .22 40.88 54 -13.12 - - 243 108 \
*7.462 43.52 PK2 35.7 -28.1 0 51.12 - - 74 -22.88 180 100 \
*7.462 37.61 MAv1 35.7 -28.1 .22 45.46 54 -8.54 - - 180 100 \
*11.725 38.54 PK2 38.9 -22 0 55.44 - - 74 -18.56 12 120 \
*11.725 29.68 MAv1 38.9 -21.9 22 46.93 54 -7.07 - - 12 120 \
3.198 49.35 PK2 32,6 -30.5 0 51.45 - - 74 -22.55 235 144 \
5.329 47.68 PK2 345 -29.1 0 53.08 - - 74 -20.92 29 101 H
6 42.28 PK2 35.2 -29.6 0 47.88 - - 74 -26.12 280 369 "
6.396 42.57 PK2 355 -28.5 0 49.57 - - 74 -24.43 254 107 \
8.528 40.66 PK2 35.8 -27 0 49.46 - - 74 -24.54 144 100 \
9.593 39.01 PK2 36.7 -24.4 0 51.31 - - 74 -22.69 303 104 \
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REPORT NO: 15U20805-E2A
MODEL ID: ID: 082

DATE: September 3, 2015
FCC: DKN1018

MID CHANNEL HORIZONTAL

@UL FREMONT, 3m Chamber

24 Jul 2815 11:37:16

Rodioted Emissions 3-Meters

Project Number: 15028885
188 Client:Echostar
Config:EUT Only
Mode :DTS_2.4_MIMO_HARM_1 In_HT20_2437
90 Tested by:J. Ly
8o :
B Peak imit C(dBulU/mJ
]
t 78
o
N
; I
£ 6@ )
i fAvg Limit (dBuU/m i
£
3 5p I 2
J \
g ...w-v/ é Mﬂwwm
4@MW ‘ ] "‘J Py e
D w
k.J ey ‘l‘ “‘“‘lﬂ,‘ aaauiddal
38 be
20

Frequency (GHz)

18 18

Range (612 Dot ROW VBN fvg Typ Sueep Pis  foups/fode  Fosition
1:4-3 PEAK  ING-3B) Bk Log-Pur(Video) Auto/Cpled 63BI Inf/MXH  B-36Bcegs H

Range (GHi2) Dot oW U Avg Tup Snoep Pts  Fups/Mode  Fosition
3:3-18 Coled 16k [nf/MAXH  B-3

PEAK  1M(-3dB) 3Bk Log-Puriden) Auto/Cpled 16l H  B-36Bdegs H

. TST 39763 12 Jun 2014

Rev 9.5 22 Jul 20814

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

MID CHANNEL VERTICAL

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

MID CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT119 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
3 3.198 45.63 PK 326 305 0 47.73 - - - - 0-360 100 Vv
1 3.249 43.93 PK 32.6 -30.9 0 45.63 - - 0-360 200 H
4 4.264 38.32 PK 33.4 -30.6 0 41.12 - - 74 -32.88 0-360 100 \
2 5.33 44.08 PK 345 -29.1 0 49.48 - - - - 0-360 100 H
5 6.395 36.58 PK 355 285 0 43.58 - - - - 0-360 100 Vv
6 7.307 34.15 PK 35.6 -27.6 0 42.15 - - 74 -31.85 0-360 100 \
7 7.461 36.73 PK 35.7 -28.1 0 44.33 - - 74 -29.67 0-360 100 \
8 8.527 33.79 PK 35.8 27 0 42.59 - - - - 0-360 100 Vv
9 9.593 30.91 PK 36.7 -24.4 0 43.21 - - - 0-360 100 \
10 11.726 29.51 PK 389 -21.9 0 46.51 - - 74 -27.49 0-360 100 \
PK - Peak detector
Radiated Emissions
Frequenc Meter Det AFT119 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad (dB) Reading (dBuV/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) (dBuV/m) (dBuV/m)
3.198 43.76 PK2 32,6 -30.5 0 48.86 - - 74 -25.14 31 106 \
3.249 49.2 PK2 32,6 -30.9 0 45.9 - - 74 -28.1 338 183 H
4.264 41.43 PK2 334 -30.6 0 41.23 - - 74 -32.33 137 77 \
4.264 31.07 MAv1 334 -30.6 .22 34.09 54 -19.91 - - 137 77 \
5.33 47.45 PK2 345 -29.1 0 50.85 - - 74 -23.15 253 125 H
6.396 40.13 PK2 355 -28.5 0 43.13 - - 74 -30.87 99 169 Vv
7.307 27.41 MAv1 35.6 -27.5 .22 35.73 54 -18.27 - - 62 221 Vv
7.308 38.65 PK2 35.6 -27.5 0 43.75 - - 74 -30.25 62 221 Vv
7.461 39.77 PK2 35.7 -28.1 0 41.37 - - 74 -32.63 145 195 Vv
7.462 29.64 MAv1 35.7 -28.1 22 37.46 54 -16.54 - - 145 195 \
8.528 37.89 PK2 35.8 -27 0 44.69 - - 74 -29.31 227 351 \
9.593 36.21 PK2 36.7 -24.4 0 48.51 - - 74 -25.49 310 175 \
11.724 24.81 MAv1 38.8 -22 22 39.83 54 -12.17 - - 118 264 \
11.726 36.66 PK2 38.9 -21.9 0 43.66 - - 74 -30.34 118 264 \
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20805-E2A DATE: September 3, 2015

| WQUL FREMONT, 3m Chamber 24 Jul 2815 13:54:49
Rodioted Emissions 3-Meters
Project Number: 15028885
168 Client:Echostar
Config:EUT Only
Mode :DTS_2.4_MIMO_HARM_11n_HT28_ 2462
99 Tested bg:J. Ly
86 -
Peak Limit (dBuU/in)
T
T 79
°
N
C
2 68 -
_ Avg Limit (dBulU/md ‘
£
3 / 4
2 2
o q
| ,
[ o™
ud‘.uu-‘
N o o, i T W
38 bl
20
1 [iZ] 18
Frequency (GHz)
Range (6Hz) Dot R Wl fvg Top Sucep Flo  5upe/fode  FPosition Ronge (62 Dt R Wl g Typ Suep Pts  FSups/fods  Position
1143 PEAK  ING-XB) 3k Log-PurlVideo) FAuto/Cpled 6OB1  Inf/MAYH  B-36ddegs H| 3:3-18 PERK  IM(-38) 3k Log-Purllider) Auto/tpled 1Bk  Inf/MAKH  B-36Bdega H
. TST 39763 12 Jun 2014 Rev 9.5 22 Jul 20814

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was

at least

20dB below the specification limit.
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

HIGH CHANNEL VERTICAL

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

HIGH CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT119 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 3.198 45.15 PK 326 305 0 47.25 - - - - 0-360 100 Vv
2 3.283 43.46 PK 32.6 -30.9 0 45.16 - - 0-360 200 H
3 4.264 37.38 PK 33.4 306 0 40.18 - - 74 -33.82 0-360 100 Vv
4 5.33 44.22 PK 345 -29.1 0 49.62 - - - - 0-360 100 H
5 6 355 PK 35.2 296 0 411 - - - - 0-360 200 Vv
6 6.395 36.38 PK 35.5 -28.5 0 43.38 - - - - 0-360 100 \
7 7.461 37.48 PK 35.7 -28.1 0 45.08 - - 74 -28.92 0-360 100 \
8 8.527 33.63 PK 35.8 27 0 42.43 - - - - 0-360 100 Vv
9 9.593 32.16 PK 36.7 -24.4 0 44.46 - - - 0-360 100 \
10 11.726 29.95 PK 389 -21.9 0 46.95 - - 74 -27.05 0-360 100 \
PK - Peak detector
Radiated Emissions
Frequenc Meter Det AFT119 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad (dB) Reading (dBuV/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) (dBuV/m) (dBuV/m)
3.198 49.37 PK2 32.6 -30.5 0 51.47 - - 74 -22.53 236 144 \
3.283 48.56 PK2 32,6 -30.9 0 50.26 - - 74 -23.74 338 260 H
4.264 44.37 PK2 334 -30.6 0 47.17 - - 74 -26.83 323 121 \
4.264 38.21 MAv1 334 -30.6 .22 41.23 54 -12.77 - - 323 121 \
5.33 47.46 PK2 345 -29.1 0 52.86 - - 74 -21.14 31 100 H
6 42.72 PK2 35.2 -29.5 0 48.42 - - 74 -25.58 278 219 \
6.395 42.68 PK2 355 -28.5 0 49.68 - - 74 -24.32 255 105 \
7.461 42.64 PK2 35.7 -28.1 0 50.24 - - 74 -23.76 184 118 \
7.462 35.85 MAv1 35.7 -28.1 .22 43.67 54 -10.33 - - 184 118 \
8.527 40.58 PK2 35.8 -27 0 49.38 - - 74 -24.62 145 100 \
9.594 39.18 PK2 36.7 -24.4 0 51.48 - - 74 -22.52 304 106 \
11.725 38.82 PK2 38.9 -21.9 0 55.82 - - 74 -18.18 14 100 \
11.725 29.37 MAv1 38.9 -21.9 22 46.59 54 -7.41 - - 14 100 \
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

12.1.2. TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:LIL FREMDNT, 3m Chaomber 28 Jul 2815 16:17:48
Restricted Bondedge
= Project Number:15u28885
N Clignt:Echostar
Config:EUT only
Mode:DTS 2.4 BE H 11n HT4B 2422
185 Tested by:Charles Uergonio
95 :
o I}
N {
L Peck Limit C(dBuU/m) j#
5] 7!: .
T
2 Z f
3 /’\/
- 55 Average Limit (dBuU/ml a M‘
45 et Y
e SR
3!:
2.3 T8 5MH=/ 2.415
Frequency (GHzJ
Range (GHz) [T VBl fvg Tup Suesp Ple  #Supe/Mode  FPosition Range (GHz) Det bW VB fvg Typ Sweep Pts  #3ups/fode  Position
1:2,31-2.415 PEAK  1M(-3dB) M Pur fAvg(RMS) Auto/Cpled  88B1  Inf/MAXH B degs H 2:2.31-2.415 AVER  IM(-3dB) M Avg (RMS) Auto/Cpled  8BB1  10B/TAVG 8 degs H
DTS 2.4 BE H 11n HT48 2422 028.DAT 39763 12 Jun 2814 Rev 9.5 22 Jul 2814
HORIZONTAL DATA
Trace Markers
Marker Frequency Meter Det AF T119 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m)
2 *2.382 57.63 PK 32 -22.4 0 67.23 - - 74 -6.77 0 190 H
4 *2.386 43.45 RMS 32 -22.4 43 53.48 54 -.52 - - 0 190 H
1 *2.39 54.13 PK 32 -22.4 0 63.73 - - 74 -10.27 0 190 H
3 *2.39 42.39 RMS 32 -22.4 43 52.42 54 -1.58 - 0 190 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E2A
MODEL ID: ID: 082

DATE: September 3, 2015
FCC: DKN1018

VERTICAL PEAK AND AVERAGE PLOT

~UL FREMONT, 3m Chamber

28 Jul

2815 16:24: 11

12
Restricted Bondedge
= Project Number:15u28885
1 Client:Echostar
Config:EUT only
Mode:DTS 2.4 BE U 11n HT48 2422
185 Tested by:Charles Uergonio
PTY
95
5 85
?
Iy 75 Peok Limit (dBul/md
=
3
3 =
2 6
~
55 Average Limit (dBuU/m)
45
3|:
2. 31 18.5MH=z/ 2.415
Frequency (GHz)
Range (G2} Dot ReM U fvg T Sueep Ple #5upe/fods  Position Range (6 Det oM WU fug Typ Sueep Pte Wups/fode  Position
112,312,415 RERC NC3B) I Por AugliS)  Putolipled  BOBI  DmMAG 47 degs U | 22910415 AUER  IM(-3B) 3 Pur Avg(RN)  Auto/lpled 9881 1B/TAUG 47 degs U

Low Channel Bondedge Method AD - Vertical TST 38763 12 Jun 2814

Rev 9.5 22 Jul 2814

VERTICAL DATA

Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.39 46.59 PK 32 -22.4 0 56.19 - - 74 -17.81 47 171 v
2 *2.388 49.03 PK 32 -22.4 0 58.63 - - 74 -15.37 47 171 A
3 *2.39 36.16 RMS 32 -22.4 43 46.19 54 -7.81 47 171 A
4 *2.389 37.06 RMS 32 -22.4 .43 47.09 54 -6.91 47 171 v

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

LOW BANDEDGE (MID CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
2 *2.389 60.16 PK 32 -22.4 0 69.76 - - 74 -4.24 27 349 H
1 *2.39 56.31 PK 32 -22.4 0 65.91 - - 74 -8.09 27 349 H
3 *2.39 43.01 RMS 32 -22.4 0 52.61 54 -1.39 - - 27 349 H
4 *2.39 43 RMS 32 -22.4 0 52.6 54 -1.4 - - 27 349 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector

RMS - RMS detection
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REPORT NO: 15U20805-E2A

MODEL ID: ID:

082

DATE: September 3, 2015

FCC: DKN1018

LOW BANDEDGE (MID CHANNEL)

VERTICAL PEAK AND AVERAGE PLOT

12:UL FREMONT, 3m Chomber 18 Aug 2815 14:56:05
Restricted Bandedge
= Project Number:15U2B885
1 Client:ECHOSTAR
Config:EUT only
Mode:DTS 2.4 LOW BE 1in HT48 2437 U
195 Tested by:Jude Semana
9:
5 85
.{J
o Peak Limit (dBulU/m2
> 7;
‘e
~
D) 65
[an}
N
55 Averagel Limit (dBulU/m)
WWWW Wl g ‘WWWW“U i M " b sk Lo e PN
¥ W i i
45
35
2. 31 18 .5MH=z/ 2.415
Frequency (GHz)
Range (G2) ot Rel B g Typ Sucep Ple  Aoups/Mode  Position Ronge (G Det  ReM VB g Typ Sweep Pio  ¥oups/Mods  Position
1:2.31°2.415 PEAK  INC-JB) M Pur AvglRMS)  Auto/Cpled  BBBI  Inf/MAKH 348 degs U 2:2.312.415 AUR THG-3B) M Pur AvgURMS)  Auto/Cpled 8081 IBW/TAUG 348 dege U
DTS_2.4 LOW BE V_11n_HT48 2437 PWR 42.DAT 39763 12 Jun 2814 Rev 9.5 22 Jul 2814
Trace Markers
Marker Frequency Meter Det AFT119 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuv/m)
1 *2.39 52.14 PK 32 -22.4 0 61.74 - 74 -12.26 348 384 A
2 *2.39 52.34 PK 32 -22.4 0 61.94 - 74 -12.06 348 384 A
3 *2.39 37.8 RMS 32 -22.4 0 47.4 54 -6.6 - 348 384 A
4 *2.39 379 RMS 32 -22.4 0 47.5 54 -6.5 348 384 A

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK - Peak detector

RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

HIGH BANDEDGE (MID CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.484 51.84 PK 323 -22.1 0 62.04 - - 74 -11.96 27 173 H
2 *2.484 55.38 PK 323 -22.1 0 65.58 - - 74 -8.42 27 173 H
3 *2.484 38.8 RMS 323 -22.1 0 49 54 -5 - - 27 173 H
4 *2.484 39.15 RMS 323 -22.1 0 49.35 54 -4.65 - - 27 173 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector

RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

LOW BANDEDGE (MID CHANNEL)

VERTICAL PEAK AND AVERAGE PLOT

Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.484 44.77 PK 323 -22.1 0 54.97 - - 74 -19.03 22 173 v
2 *2.484 48.37 PK 323 -22.1 0 58.57 - - 74 -15.43 22 173 A
3 *2.484 33.81 RMS 323 -22.1 0 44.01 54 -9.99 - - 22 173 A
4 *2.484 34.92 RMS 323 -22.1 0 45.12 54 -8.88 - - 22 173 v

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector

RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.484 49.75 PK 323 -22.1 0 59.95 - - 74 -14.05 22 143 H
3 *2.484 39.66 RMS 323 -22.1 43 50.29 54 -3.71 - - 22 143 H
2 *2.485 53.89 PK 323 -22.1 0 64.09 - - 74 -9.91 22 143 H
4 *2.497 40.97 RMS 323 -22.1 .43 51.6 54 2.4 - - 22 143 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

VERTICAL PEAK AND AVERAGE PLOT

VERTICAL DATA

Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.484 45.91 PK 323 -22.1 0 56.11 - - 74 -17.89 2 230 v
3 *2.484 37.69 RMS 323 -22.1 43 48.32 54 -5.68 - 2 230 A
4 *2.496 39.61 RMS 323 -22.1 43 50.24 54 -3.76 2 230 A
2 *2.499 50.56 PK 323 -22.1 0 60.76 - - 74 -13.24 2 230 v

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

H@UL FREMONT, 3m Chombker 24 Jul 2815 14:49:58
Rodioted Emissions 3-Meters
Project Number: 150208885
160 Client:Echostar
Config:EUT Only
Mode :DTS_2.4_MIMO_HARM_11n HT48_2422
99 Tested by:J. Ly
80
B Peak Limit (dBuU
3
c 78
R
C
£ 6@ :
_ Avg Limit CdBuU/md
=
~
3 5o V 2
) wj 1
[a5]
el a
40 i . ) |
e e p it Ll
" L L T M
30 -
26
1 18 18
Frequency (GHz)
Range (GHz) Dot REU U fug T Sucep Ple #oups/Mods  Fosition Range (612 Dot R WU fug Typ Sweep Pte  Foups/Mods  FPositian
1:1-3 PEAK  IM(-3B) 3Bk Log-Pur(ideo) Auto/Cpled 6BBI  Inf/MAXH — B-36Bdegs H| 3:3-18 PEK  IM(-38) 3k Log-Pur(Uideo) Auto/Cpled 16k  Inf/MKH  B-36Bdegs H
¥.TST 39763 12 Jun 26814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

LOW CHANNEL VERTICAL

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

LOW CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT119 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
3 3.198 45.04 PK 32,6 -30.5 0 47.14 - - - - 0-360 100 \
1 3.243 4331 PK 326 309 0 45.01 - - 0-360 200 H
4 4.264 37.71 PK 33.4 -30.6 0 40.51 - - 74 -33.49 0-360 100 \
2 5.33 44.07 PK 345 -29.1 0 49.47 - - - - 0-360 100 H
5 6.395 35.09 PK 355 -28.5 0 42.09 - - - - 0-360 100 \
6 7.461 37.32 PK 35.7 281 0 44.92 - - 74 -29.08 0-360 100 Vv
7 8.527 33.37 PK 35.8 -27 0 42.17 - - - - 0-360 100 \
8 9.593 31.82 PK 36.7 -24.4 0 44.12 - - - - 0-360 100 \
9 11.726 29.53 PK 389 -219 0 46.53 - - 74 -27.47 0-360 100 \
PK - Peak detector
Radiated Emissions
Frequenc Meter Det AFT119 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad (dB) Reading (dBuv/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) (dBuV/m) (dBuV/m)
3.198 49.62 PK2 32.6 -30.5 0 51.72 - - 74 -22.28 266 102 \
3.243 47.9 PK2 32.6 -30.9 0 49.6 - - 74 -24.4 338 282 H
4.264 44.33 PK2 334 -30.6 0 47.13 - - 74 -26.87 322 123 \
4.264 38.01 MAv1 334 -30.6 43 41.24 54 -12.76 - - 322 123 \
5.33 47.43 PK2 345 -29.1 0 52.83 - - 74 -21.17 32 100 H
6.395 42.67 PK2 355 -28.5 0 49.67 - - 74 -24.33 255 111 \
7.462 43.61 PK2 35.7 -28.1 0 51.21 - - 74 -22.79 182 102 \
7.462 37.65 MAv1 35.7 -28.1 43 45.68 54 -8.32 - - 182 102 \
8.527 41.12 PK2 35.8 -27 0 49.92 - - 74 -24.08 145 101 \
9.593 385 PK2 36.7 -24.4 0 50.8 - - 74 -23.2 304 103 \
11.725 38.43 PK2 38.9 -21.9 0 55.43 - - 74 -18.57 14 104 \
11.725 29.33 MAv1 38.9 -21.9 43 46.76 54 -7.24 - - 14 104 \
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
Page 166 of 183
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

MID CHANNEL HORIZONTAL

| HaUL FREMONT, 3m Chomber 24 Jul 28135 15:41:38
Rodioted Emissions 3-Meters
) Pro ject Number: 15020885
188 Client:Echostar
Config:EUT Only
Mode :DTS_2.4_MIMO_HARM_11n_HT48_2437
97 Tested bg:J. Ly
80
B Peak Limit (dBulU/in’
b
t 74 {
R
C
5 6 .
— Avg Limit CdBuU/md ’ |
<
3>
5 1 g
[a5]
o Q "
- | MWWW
e
h o M‘W‘}\l”" Mgy A'MV‘v"‘vl*""mWAJWM'“"Mwnw
368
26
1 8 18
Frequency (GHz)
Rarge (G Dt R VB fug T Suep Pie #Supe/fede  Position Range (610 Dot Re VU g Typ Swecp Pts ¥upa/Mode  Position
103 PEAK  ING-3B) 3k Log-Purllideo) FAuto/Cpled 6OB1  Inf/MAYH  B-36degs H| 3:3-18 PERC  IM(-38) 3k Log-Par(Uideo) Auto/tpled 1Bk  Int/MAKH  B-368dega H
p.TST 39763 12 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

MID CHANNEL VERTICAL

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

MID CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT119 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
3 3.198 45.02 PK 326 305 0 47.12 - - - - 0-360 100 Vv
1 3.262 43.54 PK 32.6 -30.9 0 45.24 - - 74 -28.76 0-360 100 H
2 5.33 43.55 PK 345 29.1 0 48.95 - - - - 0-360 100 H
4 6.395 36.23 PK 355 -28.5 0 43.23 - - 0-360 100 \
5 7.461 36.83 PK 35.7 -28.1 0 44.43 - - 74 -29.57 0-360 100 \
6 9.593 32.03 PK 36.7 24.4 0 44.33 - - - - 0-360 100 Vv
PK - Peak detector
Radiated Emissions
Frequenc Meter Det AFT119 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad (dB) Reading (dBuV/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) (dBuV/m) (dBuV/m)
3.198 49.05 PK2 32,6 -30.5 0 51.15 - - 74 -22.85 266 101 \
3.263 48.49 PK2 32,6 -30.9 0 50.19 - - 74 -23.81 340 137 H
3.263 43.85 MAv1 32,6 -30.9 43 45.98 54 -8.02 - - 340 137 H
5.33 47.09 PK2 345 -29.1 0 52.49 - - 74 -21.51 33 101 H
6.395 42.7 PK2 355 -28.5 0 49.7 - - 74 -24.3 256 107 v
7.461 43.83 PK2 35.7 -28.1 0 51.43 - - 74 -22.57 182 101 Vv
7.461 37.84 MAv1 35.7 -28.1 43 45.87 54 -8.13 - - 182 101 Vv
9.594 38.67 PK2 36.7 -24.4 0 50.97 - - 74 -23.03 307 109 Vv
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20805-E2A
MODEL ID: ID: 082

DATE: September 3, 2015
FCC: DKN1018

HIGH CHANNEL HORIZONTAL

| 18LJL FREMONT, 3m Chamber 24 Jul 2815 16:15:02
Rodioted Emissions 3-Meters
Project Number: 15028885
180 Client:Echostar
Canfig EUT Only
Mode:DTS_2.4_MIMO_HARM_I1n_HT48_2452
ag Tested by:J. Ly
88 - -
B ‘eak Limit (dBulU/m)
3
c 70
o
N
©
2 68
~ Avg Limit (dBulU/m |
3 Il
3 58 &
[an}
o
4@WMWWWWM
.'J h PVRY kL
30
28
1 jz) 18
Frequency (GHz)
Range (6H) et Fol VB vy Typ Sarp Pls  Soups/fods  Fosition Range (GHi) Dot RO VB fvg Typ Sweep Pts  Fups/Mods  Position
1 PEFK IHG-3B) 3k Log-Pur(Uideo) Auto/Cpled 60BI  Inf/MAXH  B-36Bdegs H 3-18 PEAK  IN(-3B) 3B LogPur(Video) Auto/Cpled 16k  [nf/MAXH  B-36Bdegs H
. TST 39763 12 Jun 2814

Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

HIGH CHANNEL VERTICAL

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

HIGH CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT119 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)

3 3.198 45.01 PK 32,6 -30.5 0 47.11 - - - - 0-360 100 \

1 3.282 43.83 PK 326 309 0 45.53 - - 0-360 100 H

4 4.264 38.16 PK 33.4 -30.6 0 40.96 - - 74 -33.04 0-360 100 \

2 5.33 43.85 PK 345 -29.1 0 49.25 - - 0-360 100 H

5 7.461 36.68 PK 35.7 -28.1 0 44.28 - - 74 -29.72 0-360 100 \

6 9.593 31.56 PK 36.7 24.4 0 43.86 - - - - 0-360 100 Vv
PK - Peak detector
Radiated Emissions
Frequenc Meter Det AFT119 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity

y Reading (dB/m) Fltr/Pad (dB) Reading (dBuV/m) (dB) Limit (dB) (Degs) (cm)

(GHz) (dBuv) (dB) (dBuV/m) (dBuV/m)

3 40.84 PK2 32.7 -30.4 0 43.14 - - 74 -30.86 14 192 H
3.198 49.13 PK2 32,6 -30.5 0 51.23 - - 74 -22.77 237 145 \
4.264 44.93 PK2 334 -30.6 0 47.73 - - 74 -26.27 244 107 \
4.264 37.9 MAv1 334 -30.6 43 41.13 54 -12.87 - 244 107 \
5.33 47.27 PK2 345 -29.1 0 52.67 - - 74 -21.33 31 100 H
7.461 36.43 MAv1 35.7 -28.1 43 44.46 54 -9.54 - - 184 116 \
7.462 43.26 PK2 35.7 -28.1 0 50.86 - - 74 -23.14 184 116 \
9.593 39.35 PK2 36.7 -24.4 0 51.65 - - 74 -22.35 306 100 \

PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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12.2. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT
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SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, VERTICAL)

VERTICAL PLOT
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Below 1G Data

Trace Markers

Marker Frequency Meter Det AF T185 Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dBuVv/m)
1 32.9325 43.19 PK 19.6 -27.1 35.69 40 -4.31 0-360 100 \
2 51.0375 51.33 PK 7.9 -27 32.23 40 -7.77 0-360 100 \
3 375 50.47 PK 15.1 -24.7 40.87 46.02 -5.15 0-360 100 H
4 625 48.79 PK 19 -24.6 43.19 46.02 -2.83 0-360 300 H
5 729 45.04 PK 19.9 -23.9 41.04 46.02 -4.98 0-360 100 H
6 875 42.94 PK 21.8 -22.9 41.84 46.02 -4.18 0-360 100 H

PK - Peak detector

Radiated Emissions

Frequency Meter Det AF T185 Amp/Cbl Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
374.9916 50.78 Qp 15.1 -24.7 41.18 46.02 -4.84 132 102 H
624.9883 49.03 Qp 19 -24.6 43.43 46.02 -2.59 273 152 H
875.0076 43.08 Qp 21.8 -22.9 41.98 46.02 -4.04 139 100 H

QP - Quasi-Peak detector
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13. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit {dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 50 to 46
0.5-5 56 46
5-30 i) 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.

Page 176 of 183

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 15U20805-E2A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018
RESULTS
6 WORST EMISSIONS
LINE 1 PLOT
QEUL Fremant, CA CE Room 28 Jul 2815 12:84:59
Conducted RFI Uo\tage
82 C 1 ams Nore Echoatar
Mode | /Device EUT + Router + Test Laptop
Test Volt/Freq:BTS_120U/6BHz
= Test By'J. Ly
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FCC15 CE Class B 15B8kHz-38MHz Stepping TST | 14 May 2815
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LINE 1 RESULTS
Range 1: Line-L1 .15 - 30MHz

Marker Frequency Meter Det T24 1L L1 LC Cables Corrected CFR 47 Margin CFR 47 Margin
(MHz) Reading 1&3 Reading Part 15 (dB) Part 15 (dB)
(dBuVv) dBuv Class B QP Class B
Avg

1 .1815 51.95 Pk 1.1 0 53.05 64.42 -11.37
2 .1815 42.83 Av 1.1 0 43.93 - - 54.42 -10.49
3 .303 43.23 Pk .5 0 43.73 60.16 -16.43
4 .303 36.63 Av .5 0 37.13 - - 50.16 -13.03
5 .546 42.07 Pk 3 0 42.37 56 -13.63
6 .546 39.35 Av 3 0 39.65 - - 46 -6.35
7 2.364 21.45 Pk 2 1 21.75 56 -34.25
8 2.364 18.19 Av .2 1 18.49 - - 46 -27.51
9 7.512 32.54 Pk .2 1 32.84 60 -27.16
10 7.512 31.24 Av 2 1 31.54 - - 50 -18.46
11 15.1485 30.62 Pk 3 .2 31.12 60 -28.88
12 15.1485 23.47 Av 3 .2 23.97 - - 50 -26.03

Pk - Peak detector

Av - Average detection
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MODEL ID: ID: 082 FCC: DKN1018
LINE 2 PLOT
QEUL Fremont, CA CE Room 28 Jul 2815 12:84:59
Conducted RFI Uoltage
82 1790t Noma  Cahoster
Mode|/Device EUT + Router + Test Loptop
Test Volt/Freq:DTS_12BU/6BHz
e Test Byid. Ly
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FCC: DKN1018

Pk - Peak detector

Av - Average detection

Range 2: Line-L2 .15 - 30MHz

LINE 2 RESULTS

Marker Frequency Meter Det T24 1L L2 LC Cables Corrected CFR 47 Margin CFR 47 Margin
(MHz) Reading 283 Reading Part 15 (dB) Part 15 (dB)
(dBuVv) dBuv Class B QP Class B
Avg

13 .2445 47.61 Pk .8 0 48.41 61.94 -13.53
14 .2445 41.8 Av .8 0 42.6 - - 51.94 -9.34
15 483 41 Pk 4 0 41.4 56.29 -14.89
16 483 39.31 Av A4 0 39.71 - - 46.29 -6.58
17 2.7915 19.2 Pk .2 1 19.5 56 -36.5
18 2.7915 15.54 Av 2 1 15.84 - - 46 -30.16
19 4.605 28.11 Pk 2 1 28.41 56 -27.59
20 4.605 23.72 Av .2 1 24.02 - - 46 -21.98
21 8.664 32 Pk .2 1 323 60 -27.7
22 8.664 29.22 Av 2 1 29.52 - - 50 -20.48
23 16.5975 28.96 Pk 3 .2 29.46 60 -30.54
24 16.5975 23.52 Av 3 .2 24.02 - - 50 -25.98

Pk - Peak detector

Av - Average detection
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15. POWER SETTING TABLE

SISO
Channel ID 1 2 3 4 5 6 7 8 9 10 11
Center Freq. 2412 2417 | 2422 | 2427 | 2432 | 2437 | 2442 | 2447 | 2452 | 2457 | 2462
11b 68 68 68 68 68 68 68 68 68 68 68
11g 24 26 26 26 70 70 70 44 44 40 40
11n 20 22 26 26 26 68 68 68 44 44 42 42
MIMO
Channel ID 1 2 3 4 5 6 7 8 9 10 11
Center Freq. 2412 2417 | 2422 | 2427 | 2432 | 2437 | 2442 | 2447 | 2452 | 2457 | 2462
11b
11g
11n 20 30 32 32 32 60 60 60 44 44 38 38
11n 40 22 42 34

END OF REPORT
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