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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Echostar Technologies LLC
EUT DESCRIPTION: WLAN DTS/UNII a/b/g/n MIMO Satellite setup box
MODEL.: ID:091
SERIAL NUMBER: P1B51 (Conducted), P1B29 (Radiated)
DATE TESTED: SEPTEMBER 18 — OCTOBER 5, 2015
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E 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:
PENG ZHANG CHARLES VERGONIO
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
PROJECT LEAD LAB ENGINEER
UL VERIFICATION SERVICES INC UL VERIFICATION SERVICES INC
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2, FCC CFR 47
Part 15, ANSI C63.10-2013 for FCC.

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
X] Chamber A(IC: 2324B-1) [ ] chamber D(IC: 2324B-4)
[ ] Chamber B(IC: 2324B-2) [ ] Chamber E(IC: 2324B-5)
X] 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)

36.5 dBuV + 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 DTS/UNII a/b/g/n MIMO Satellite setup box.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Total Output Total Output

Power Power

(MHz) (dBm) (mWw)

5180 - 5240 802.11a 14.2 26.30
5745 - 5825 802.11a 13 19.95
5180 - 5240 802.11n HT20 18.2 66.07
5745 - 5825 802.11n HT20 19.28 84.72
5190- 5230 802.11n HT40 16.93 49.32
5755 - 5795 802.11n HT40 17.07 50.93
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5.3. DESCRIPTION OF AVAILABLE ANTENNAS
The radio utilizes two Printed antennas, with maximum gain of 3.52dBi CO and 3.29dBi C1.

List of test reduction and modes covering other modes:

802.11a legacy 1TX

802.11HT20 1TX

802.11HT20 2TX STBC

802.11n HT20 2TX CDD

802.11n HT40 1TX

802.11n HT40 2TX STBC

802.11n HT40 2TX CDD
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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 the X orientation was worst-case orientation; therefore, all final radiated testing was performed
with the EUT in the X orientation.

For SISO mode, chain 1 was the worst case determined during pre-scan. So all radiated and conducted
measurement based on chain 1.

Based on the baseline scan, the worst-case data rates were:

802.11a mode: 6 Mbps
802.11n HT20mode: MCS0O

802.11n HT40mode: MCSO
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Laptop HP EliteBook 740 N/A N/A

I/O CABLES

1 usB 1 usB un-shielded|1.5 N/A

TEST SETUP

The EUT is setup as a stand-alone device.
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SETUP DIAGRAM FOR TESTS

AC MAIN POWER SOURCE
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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 ESCI 7 1000741 |08/13/16
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 |08/18/16
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 F00013 |CNR

RF Preamplifier, 1GHz - 40GHz Miteq NSP4000-SP2 |C00990 |08/20/16
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 24, 2014
Conducted Software UL UL EMC Ver 9.5, May 17 2012
CLT Software UL ULRF 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. SUMMARY TABLE

FCC Part RSS Test Description Test Limit Test Test Worst Case
Section Section Condition Result
15.407 (a) RSS-247 Occupied Band width (26dB) N/A Pass 47.4MHz
15.407 R3682»2447 6dB Band width (5.8Ghz) 500KHz Pass 16.5MHz
15.407 RSS-247 <24dBm or
™ . P .15-5.2! P 18.7dB
@Q) 6.2 Cond. Power5.15-5.25 11+10Log(OBW) ass 8.7dBm
15.407 RSS-247 < 30dBm or Conducted
@@3) 6.2.4 TX Cond. Power 5.725-5.825 17+10Log(OBW) Pass 19.28 dBm
15.407 RSS-247
PSD (5.2GH <11dB P 5.08dB
@) 6.2 ( z) m ass m
15.407 RSS-247
@) 604 |PSD(5:8GH?) 30dBm per 500kHz 2.17dBm
15.207 (a) | RSS-GEN |AC Power Line conducted Section 10 Pass 51.54dBUvV
8.8 emissions Radiated
15.407 (b) | RSS-GEN ) ) -
< .
& 15.200 8.9/7 Radiated Spurious Emission 54dBuVv/m Pass 53.32dBuVv/m
15.407 RSS-247 Radiated /
(h)(2) 6.3 Dynamic Frequency Selection N/A Condcuted Pass N/A
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8. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

None; for reporting purposes only.

PROCEDURE

KDB 789033 Zero-Span Spectrum Analyzer Method.

8.1. ON TIME AND DUTY CYCLE RESULTS
Mode ON Time|Period|Duty Cycle| Duty Duty Cycle 1/T
B X Cycle | Correction Factor|Minimum VBW
(msec) |(msec)| (linear) (%) (dB) (kHz)
802.11a 100.00] 100.00 1.000| 100.0% 0.00 0.010
802.11n HT20 100.00 100 1.000( 100.0% 0.00 0.010
802.11n HT40 100.00 100 1.000( 100.0% 0.00 0.010
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8.2. DUTY CYCLE PLOTS

Duty Cycle 802.11a Duty Cycle 802.11n HT20
Agilent 15:36:68 Sep 21. 2015 R T [Freg/Channel 4t Agilent 15:35:13 Sep 21, 2015 R T |Freg/Channel
/AF\3 3(080515) KK, Conducted B Corter E AF\3 3(080515) KK, Conducted B Certer F
Rel 20 dBm #Atten 20 dB erter Freg Ret 20 dBm #Allen 20 dB erier Freq
L g BT o W YR TR PR [P TIPE P PO DY S e ey e £.20000000 GHz LLCETY IR S Ty g L SRS L PR Sy s W 520000000 GHz
LDg LOg i din ik i1 il Lk 5 i ik T
10 Stant Freq 10 Stait Freg
dB! 520000000 GHz dB/ 520000000 GHz
Ofist Ofist
10.4 10.4
dB Slop Freq 4B Stop Freg
5.20000000 GHz 520000000 GHz
CF Step CF Step
8.00000000 MHz 800000000 MHz
#PAvg Auto Man #PAvg Auto Man
Center 5.200 000 GHz Span 0 Hz E Cifset Center 5.200 000 GHz Span 0 Hz E Cifset
Res BW 8 MHz #VBW 50 MHz  Sweep 1.867 ms {1001 pts) 0 uurueu%uuusrjz Res BW 8 MHz AVBW 50 MHz Sweep 1.6 ms (1001 pts) | uurueu%uuu 552
Marber Tiace Type X Axis Amplilude 3 Maiber Tisce Type X Axic Amplilude B
Signal Track Signal Track
On cf On cof
nt 2000-2011 Agilent Technalagies ] Copyright 2000-2011 Agilent Techn
Duty Cycle 802.11n HT40
Agilent 15:33:00 Sep 21, 2015 R T |FregChannel
AFY3.3(080515),KK, Conducted B Corter F
Rel 20 dBm #Atlen 20 dB erier Freq
Peak | 5.19000000 GHz
Log  LbeppintndsEpi hpbraoln bt s st st
10 Start Freq
dB/ 5.13000000 GHz
Ollst
10.4
dB Stop Freq
519000000 GHz
CF Step
8.00000000 MHz
#PAvg Auto Man
Center 5.190 000 GHz Span 0 Hz Ereq Gliset
Res BW 8 MHz #VBW 50 MHz ~ Sweep 2.333 ms (1001 pts) O.UUOUCE]JOUO He
Maiber Tiace Type X Axis Amglilude
Signal Track
Cn cf
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

9. MEASUREMENT METHOD

789033 D02 General UNII Test Procedures New Rules vO1

The Duty Cycle is less than 98% and consistent therefore KDB 789033 Method SA-2 is used for .power
and PPSD

The Duty Cycle is less than 98% and consistent, KDB 789033 Method AD with Power RMS Averaging and
duty cycle correction is used.

Page 18 of 204

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: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

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

LIMITS

FCC §15.407

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

TEST PROCEDURE

Reference to 789033 D02 General UNII Test Procedures New Rules v01: The transmitter output is connected
to a spectrum analyzer with the RBW set to100KHz, the VBW >= 3 x RBW, peak detector and max hold.
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DATE: October9, 2015
FCC:DKN-MJS79

REPORT NO: 15U20962-E2V2
MODEL ID: ID:091

RESULTS
10.1.1. 802.11a MODE IN THE 5.8 GHz BAND
Channel|Frequency|6 dB Bandwidth| Minimum Limit
(MHz) (MHz) (MHz)
Low 5745 16.575 0.5
Mid 5785 16.525 0.5
High 5825 16.500 0.5
Worst 16.500
10.1.2. 802.11n HT20 MODE IN THE 5.8 GHz BAND
Channel|Frequency|6 dB Bandwidth| Minimum Limit
(MHz) (MHz) (MHz)
Low 5745 17.712 0.5
Mid 5785 17.658 0.5
High 5825 17.685 0.5
Worst 17.658
10.1.3. 802.11n HT40 MODE IN THE 5.8 GHz BAND
Channel|Frequency|6 dB Bandwidth| Minimum Limit
(MHz) (MHz) (MHz)
Low 5755 36.410 0.5
High 5795 36.465 0.5
Worst 36.410
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MODEL ID: ID:091 FCC:DKN-MJS79
11a 5.8 Mid Ch 11n HT20 5.8 Mid Ch
% Agilent 10:47:46 Sep 21, 2015 L Freq/Channel Agilent 11:08:49 Sep 21, 2015 L Freq/Channel
APw3.3(880515),KK, Conducted B a Mkrl 16.525 MHz Center Freq APw3.3(888515),kK, Conducted B a Mkrl 17.658 MHz Center Freq
Esiai@ dBm #Atten 20 dB -B.756 dB © 78500000 Gl Egiai@ dBm #Atten 20 dB -1.196 dB © 78500000 Gl
Log Log
1 StartFreq 18 StartFreq
dB/ 577250608 GHz dB/ 577150888 GHz|
Offst 15 1 Offst 1 N
] (% i (0

2 stopFreq| | |\&* Stop Freq
ol 579756008 GHz ol 579850009 GHz|
7.2 -7.8
A5 CF Step| AEm CF Step
24 (fue 28 I:
vl sz Freq Offset vl 52 | Freq Offset
83 FS 8. Hz| 83 F X =

AR AR L
ﬁfu)n Signal Track ﬁt)n Signal Track|
Sup n Ot Swp | On Off]

]
Center 5.785 000 GHz Span 25 MHz Center 5.785 000 GHz Span 27 MHz
#Res BH 100 kHz #UBH 3606 kHz Sweep 2.4 ms (1001 pts) #Res BH 108 kHz #UBH 300 kHz Sweep 2.6 ms (1001 prs)
|

11n HT40 5.8 Low Ch

3 Agilent 11:23:42 Sep 21, 2015 L Freq/Channel

APv3.3(880515),KK, Conducted B a Mkrl 36.418 MHz Center Freq

ESiazk@ dBm #ftten 26 dB 8.813 dB 5 75500900 Gl

Log

18 Start Freq

dB/ 5.727506000 GHz

Offst

ég'd e i L me ey R P 5 Stop Freq

ol 5.78250000 GHz

ek _CF Step

“Piiv RSIt r;I4Hz

20 = =

Yl $2) Freq Offset,

3 F . Hz

AA

£

F%u)n Signal Track|
(n Off

Snwp ]

Center 5.755 068 GHz Span 55 MHz

#Res BH 108 kHz #UBH 300 kHz  Sweep 5.267 ms (1881 pts)
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091

FCC:DKN-MJS79

10.

LIMITS

2. 26 dB BANDWIDTH

None; for reporting purposes only.

RESULTS

10.2.1.

802.11a MODE IN THE 5.2 GHz BAND

Channel|Frequency|

26 dB Bandwidth

(MHz) (MHz)
Low 5180 26.28
Mid 5200 23.21
High 5240 25.47
Worst 26.28
10.2.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5180 25.27
Mid 5200 25.23
High 5240 24.93
Worst 25.27
10.2.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND
Channel|Frequency|26dB Bandwidth
(MHz) (MHz)
Low 5190 46.93
Mid 5230 48.77
Worst 48.77
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MODEL ID: ID:091

DATE: October9, 2015
FCC:DKN-MJS79

11a 5.2 Mid Ch 11n HT20 5.2 Mid Ch
5 Agilent 10211144 Sep 21, 2815 L Freq/Channel 3 Agilent 10:23:35 Sep 21, 2815 L Freq/Channel
APw3.3(880515),KK, Conducted B a Mkrl 23.285 MHz APY3.3(080515),KK, Conducted B a Ml 25.232 MHz
Ref 20 dEn #fitten 20 dB “0.045 op || Center Freal | fpocop ga, shitten 20 dB 0,018 dp || Center Freq
#Peak 5. Hz #Pock 5. GHz
Loy Log
1@ Start Freq 18 StartFreq
dB/ " " 5.18250008 GHz dB/ 5.18160060 GHz
Offst Offst
184 Stop Freq 1e4 StopFreq
5.21750609 GHz 5.21900800 GHz
ul} 1 AL ]l 1R 1
_ ; - < &
& CF Step] | |, CF Step)
WPhg M ol 350889063 MHz PF 3. MHz
o M Man A 9 ||_ﬂuj Man
V152 FreqOffset| | [Vl $2 || Freq Offset
$3 FS 0. ¥ Hz] 53 F [ ¥ He]
AR RA ||—
£0fx . £f:
T Signal Track i\ Signal Track
un 0 Off FTun 0 off
Sup " ] Swp " =]
|
Center 5.200 908 GHz Span 35 MHz Center 5.200 B89 GHz Span 38 MHz
#Res BN 360 kHz #YBH 1.1 MHz Sweep 1 ms (1001 pts) #Res BH 390 kHz +BH 1.2 MHz Sweep 1 ms (1001 prs)
|
11n HT40 5.2 Mid Ch
< Agilent 10:32:28 Sep 21, 2015 L Freq/Channel
APY3.3(080515),KK, Conducted B a Mirl 46.931 HHz
Ref 20 dBn whitten 20 dB -0.181 4B || Center Freq
ey 51 GHz
Log
16 Start Freq
dB/ 515450608 GHz
Offst
ﬁ%“‘ Stop Freq
ol 5.22550000 GHz
e e : CF Step
71 MHz
#PRvg [Futo Man
28 -
vt g2 I| Freq Offset
$3 K 0. He]
AR | =
£f:
F%u)n Signal Track
Swp On 0t}
|
|
Center 5.190 888 GHz Span 71 MHz
#Res BH 630 kHz #UBH 2 MHz Sweep 1 ms (1001 pts)
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10.3. 99% BANDWIDTH

None; for reporting purposes only.

RESULTS
10.3.1. 802.11a MODE IN THE 5.2 GHz BAND
Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 5180 16.576
Mid 5200 16.523
High 5240 16.541
Worst 16.576
10.3.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND
Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 5180 17.751
Mid 5200 17.719
High 5240 17.730
Worst 17.751
10.3.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5190 36.239
Mid 5230 36.306
Worst 36.306
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10.3.4. 802.11a MODE IN THE 5.8 GHz BAND
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5745 16.514
Mid 5785 16.529
High 5825 16.545
Worst 16.545
10.3.5. 802.11n HT20 MODE IN THE 5.8 GHz BAND
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5745 17.721
Mid 5785 17.729
High 5825 17.746
Worst 17.746
10.3.6. 802.11n HT40 MODE IN THE 5.8 GHz BAND
Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 5755 36.221
High 5795 36.246
Worst 36.246
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REPORT NO: 15U20962-E2V2
MODEL ID: ID:091

DATE: October9, 2015
FCC:DKN-MJS79

10.3.7. 99% BANDWIDTH PLOTS
11a 5.2 Mid Ch 11a 5.8 Mid Ch
# Agilent 10:18:08 Sep 21, 2015 L Freg/Channel Agilent 18:47:83 Sep 21, 2015 L Freq/Channel
| | ]
Thfrea o2 6= Trig Tree || o Sonier Fred ThFrea 5.7 01z Trig Tree | o Serer Fred
Occupied Bandwidth |Rveragea: 160 I | Occupied Bandwidth Averages: 100 I
Start Freq| | Start Freq|
APy3.3(880515),KK, Conducted B o1 Gz APw3.3(880515),KK, Conducted B 576500800 bHz
Ref 28 dBm Atten 29 dB Ref 28 dBm Atten 20 dB
#Samp T T T T T Stop Freq #Sanp T T T T Stop Freq
Log | [ | | | 5.22800008 GHz Log o | I | 5.30500089 GHz|
1a b LT UL UL T 16 Rl L LA el
dB/ = = CF Step| dB/ = r= CF Step
Offst AR il T f 2 oz Offst [0 1 bk i i3 —If.2 hHz
6.4 ‘ HiflAuto Han 10.4 [ Futo Man
B ! | [& | | —
‘ Freq Offset t fil Freqoffset
Center 5.200 09 Gz Span 40 Wiz || & Hz Center 5.755 00 Gz Snan 40 iz || & He
#Res BH 330 kHz #UBH 1 MHz Sweep 1132 ms (1008 pts) #Res BH 330 kHz #UBH 1 MHz Sweep 1.132 ms (1906 ps)
= = . - Signal Track = = - » Signal Track|
Occupied Bandwidth Occ BH Z Pur  $9.80  |liop 0ff] Occupied Bandwidth Occ BH Z Pur  99.00 7 |[loy i
165233 MHz ®x dB -26.80 dB 16.5294 MHz ®x B -26.00 dB
Transmit Freq Error  -12.866 kHz Transmit Freq Error  -22.923 kHz
® B Banduidth 22.329 MHzx % dB Bandwidth 21.456 MHz*
| |
11n HT20 5.2 Mid Ch 11n HT20 5.8 Mid Ch
3% Agilent 18:22:04 Sep 21, 2015 L Freq/Channel Agilent 11:67:16 Sep 21, 2015 L Freq/Channel
| ] |
Th Freq 5.2 6Nz Trig Tree || o Sonter Freq Th Freq  5.755 oz Trig Tree || o Someer Fred
Occupied Bandwidth |Hveragea: 108 I | Occupied Bandwidth Averages: 180 I
| StartFreq StartFreq
APw3.3(889515),kK, Conducted B 5 B APw3.3(888515),kK, Conducted B 576503008 GHz
Ref 28 dBm Atten 28 dB Ref 28 dBm Rtten 20 dB
#Samp T T T T T Stop Freq #Samp T T T T T Stop Freq
Log | | | | | 5.22000000 CHz Log | | | ! | 5.80500080 GHz
10 < AP R i & 19 o LT ke
dB/ I = CF Step dB/ > 5 CF Step
Offst T Wraim & 4, MHz Offst TR I - 4. MHz
104 | Futo Manf | |ia.4 Fute Mar
& | | |— & | [ ]
i ] fl Freqoffset i } Freq Offset
Center 5.200 G0 GHz Span 46 Wz || - el | |center 5785 06 GHz Snan 40 Mz || - Hz
#Res BH 360 kHz #VBH 1.1 MHz  Sweep 1.066 ms (1000 pts) #Res BH 360 kHz #YBHW 1.1 MHz  Sweep 1.666 ms (1668 pts)

5 = - - Signal Track 5 5 - - Signal Track
Occupied Bandwidth Occ BH % Pur  99.06 7 [lon i Occupied Bandwidth Occ BH % Pwr  99.00 % ffon 0ff
17.7188 MHz x dB -26.00 dB 17.7292 MHz ®x dB  -26.60 dB

Transmit Freq Error  -5.546 kHz Transmit Freq Error  -21.632 kHz
% dB Bandwidth 23.083 MHz* % dB Bandwidth 22.674 MHzx
| |
11n HT40 5.2 Mid Ch 11n HT40 5.8 Mid Ch
Agilent 10:31:37 Sep 21, 2815 L Freq/Channel Agilent 11:21:43 Sep 21, 2015 L Freq/Channel
| ] |
ThFrea 510 o1z Trig Tree || o CENter Freq Th Frea .75 or= Tria Tree || < Somier Fred
Occupied Bandwidth |Hveragea: 108 I | Occupied Bandwidth Averages: 180 I
| StartFreq StartFreq
5.15600860 GH 571569060 GH.
APw3.3(888515),kK, Conducted B z AP3.3(888515),kK, Conducted B z
Ref 28 dBm Atten 28 dB Ref 28 dBm Rtten 20 dB
#5amp T T T T Stop Freq #Samp T T T T T Stop Freq
Log | | | | 9.23000000 GHz Log | | | [ | 579509080 GHz|
10 5 NP PPN AT eI g 18 FE Ty ] L "N
4B/ CF Step| 4B/ EY ya CF Step|
Offst 3. MHz Offst ] [ 8. MHz
104 [ Il i Y Futo Man 104 [hlhivs 1 A Auto Man|
B | | ! i S dB [ | |
t I } } i fl Freqoffset i } ] ] Freq Offset
Center 5.199 G0 GHz Span 66 Wz || - e | |center 5.755 06 GHz Snan 80 Mz || O Hz
#Res BH 750 kHz #YBH 2.2 MHz  Sweep 1.066 ms (1000 pts) #Res BH 750 kHz #YBH 2.2 MHz  Sweep 1.666 ms (1688 pts)

5 = - - Signal Track 5 5 - - Signal Track
Occupied Bandwidth Occ BH % Pur  99.00 1 [lon Off Occupied Bandwidth Occ BH % Pwr  99.00 % ffon 0ff
36.2387 MHz x dB -26.00 dB 36.2213 MHz ®x dB  -26.60 dB
Transmit Freq Error 24713 kHz Transmit Freq Error 72316 kHz
% dB Bandwidth 42,086 MHz* ® dB Bandwidth 41.922 MHzx

Page 26 of 204

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

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

TEL: (510) 771-1000

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




REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

10.1. AVERAGE POWER

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.
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DATE: October9, 2015
FCC:DKN-MJS79

MODEL ID: ID:091
10.1.1. 802.11a MODE IN THE 5.2 GHz BAND
Channel|Frequency| Avg Power
(MHz) (dBm)
Low 5180 14.00
Mid 5200 14.00
High 5240 14.20
Worst 14.20
10.1.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND
Channel|Frequency| Avg Power
(MHz) (dBm)
Low 5180 13.00
Mid 5200 15.92
High 5240 15.92
Worst 15.92
10.1.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND
Channel|Frequency| Avg Power
(MHz) (dBm)
Low 5190 7.50
Mid 5230 14.00
Worst 14.00
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MODEL ID: ID:091
10.1.4. 802.11a MODE IN THE 5.8 GHz BAND
Channel|Frequency| Avg Power
(MHz) (dBm)
Low 5745 12.35
Mid 5785 13.00
High 5825 13.00
Worst 13.00
10.1.5. 802.11n HT20 MODE IN THE 5.8 GHz BAND
Channel|Frequency| Avg Power
(MHz) (dBm)
Low 5745 12.00
Mid 5785 16.00
High 5825 16.00
Worst 16.00
10.1.1. 802.11n HT40 MODE IN THE 5.8 GHz BAND
Channel|Frequency| AvgPower
(MHz) (dBm)
Low 5755 9.00
High 5795 14.00
Worst 14.00
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10.2. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1) (2) (3)

For the band 5.15-5.25 GHz, the maximum conducted output power over the frequency band of operation shall
not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB emission bandwidth in MHz. In
addition, the peak power spectral density shall not exceed 4 dBm in any 1-MHz band. If transmitting antennas of
directional gain greater than 6 dBi are used, both the maximum conducted output power and the peak power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power over the frequency
bands of operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26 dB emission
bandwidth in megahertz. In addition, the maximum power spectral density shall not exceed 11 dBmin any 1
megahertz band. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum
conducted output power and the maximum power spectral density shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of operation shall
not exceed 1 W. In addition, the maximum power spectral density shall not exceed 30 dBm in any 500-kHz band.

DIRECTIONAL ANTENNA GAIN
There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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RESULTS
10.2.1. 802.11a MODE IN THE 5.2 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5180 26.28 | 16.576 3.29
Mid 5200 23.21 | 16.523 3.29
High 5240 25.47 | 16.541 3.29
Limits
Channel | Frequency | FCC IC Max Power FCC IC PPSD
Power EIRP IC Limit PPSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5180 24.00 22.19 18.90 24.00 11.00 | 10.00 | 11.00
Mid 5200 24.00 22.18 18.89 24.00 11.00 | 10.00 | 11.00
High 5240 24.00 22.19 18.90 24.00 11.00 | 10.00 | 11.00

Duty Cycle CF (dB)| 0.00 |Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Chain 1| Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) dBm) | (dBm) (dBm) (dB)
Low 5180 14.000 | 14.00 24.00 -10.00
Mid 5200 14.000 | 14.00 24.00 -10.00
High 5240 14.200 | 14.20 24.00 -9.80
PPSD Results
Channel | Frequency | Chain 1| Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) dBm) | (dBm) (dBm) (dB)
Low 5180 2.855 2.86 11.00 -8.15
Mid 5200 1.983 1.98 11.00 -9.02
High 5240 2.880 2.88 11.00 -8.12
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MODEL ID: ID:091 FCC:DKN-MJS79
10.2.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5180 25.27 | 17.751 3.29
Mid 5200 25.23 | 17.719 3.29
High 5240 2493 | 17.730 3.29
Limits
Channel | Frequency | FCC IC Max Power FCC IC PPSD
Power EIRP IC Limit PPSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5180 24.00 22.49 19.20 24.00 11.00 | 10.00 | 11.00
Mid 5200 24.00 22.48 19.19 24.00 11.00 | 10.00 | 11.00
High 5240 24.00 22.49 19.20 24.00 11.00 | 10.00 | 11.00

Duty Cycle CF (dB)| 0.00 |Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Chain 1| Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) dBm) | (dBm) (dBm) (dB)
Low 5180 13.000 | 13.00 24.00 -11.00
Mid 5200 15.920 | 15.92 24.00 -8.08
High 5240 15.920 | 15.92 24.00 -8.08

PPSD Results

Channel | Frequency | Chain 1| Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 0.578 0.58 11.00 -10.42
Mid 5200 3.231 3.23 11.00 -7.77
High 5240 3.622 3.62 11.00 -7.38
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015

MODEL ID: ID:091 FCC:DKN-MJS79
10.2.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5190 46.93 36.24 3.29
High 5230 48.77 | 36.31 3.29
Limits
Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5190 24.00 23.00 23.00 24.00 11.00 10.00 11.00
High 5230 24.00 23.00 23.00 24.00 11.00 10.00 11.00

Duty Cycle CF (dB)| 0.00 |Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Chain 1| Total Power Power
Meas | Corr'd Limit Margin

Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5190 7.50 7.50 24.00 -16.50
High 5230 14.00 14.00 24.00 -10.00

PPSD Results

Channel | Frequency | Chain 1| Total PPSD PPSD
Meas | Corr'd Limit Margin

PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5190 -8.47 -8.47 11.00 -19.47
High 5230 0.04 0.04 11.00 -10.96
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REPORT NO: 15U20962-E2V2
MODEL ID: ID:091

DATE: October9, 2015
FCC:DKN-MJS79

10.2.4. 802.11a MODE IN THE 5.8 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
6 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5745 16.58 | 16.514 3.29
Mid 5785 16.53 | 16.529 3.29
High 5825 16.50 | 16.545 3.29
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit | PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (@Bm) | (dBm) | (dBm)
Low 5745 29.19 29.18 35.18 30.00 | 30.00 | 17.00 | 30.00
Mid 5785 29.18 29.18 35.18 30.00 | 30.00 | 17.00 | 30.00
High 5825 29.17 29.19 35.19 30.00 | 30.00 | 17.00 | 30.00
Duty Cycle CF (dB)| 0.00 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain 1| Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5745 12.35 12.35 30.00 -17.65
Mid 5785 13.00 13.00 30.00 -17.00
High 5825 13.00 13.00 30.00 -17.00
PPSD Results
Channel | Frequency [ Chain 1 | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5745 -2.65 -2.65 30.00 -32.65
Mid 5785 -0.97 -0.97 30.00 -30.97
High 5825 -1.33 -1.33 30.00 -31.33
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REPORT NO: 15U20962-E2V2
MODEL ID: ID:091

DATE: October9, 2015
FCC:DKN-MJS79

10.2.5. 802.11n HT20 MODE IN THE 5.8 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
6 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5745 17.71 | 17.721 3.29
Mid 5785 17.66 | 17.729 3.29
High 5825 17.69 | 17.746 3.29
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit |PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (@Bm) | (dBm) | (dBm)
Low 5745 29.48 29.48 35.48 30.00 | 30.00 | 17.00 | 30.00
Mid 5785 29.47 29.49 35.49 30.00 | 30.00 | 17.00 | 30.00
High 5825 29.48 29.49 35.49 30.00 | 30.00 | 17.00 | 30.00
Duty Cycle CF (dB)| 0.00 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain 1| Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5745 12.00 12.00 30.00 -18.00
Mid 5785 16.00 16.00 30.00 -14.00
High 5825 16.00 16.00 30.00 -14.00
PPSD Results
Channel | Frequency [ Chain 1 | Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5745 -2.49 -2.49 30.00 -32.49
Mid 5785 0.88 0.88 30.00 -29.12
High 5825 1.84 1.84 30.00 -28.17
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10.2.6. 802.11n HT40 MODE IN THE 5.8 GHz BAND

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5755 36.41 | 36.221 3.29
High 5795 36.47 | 36.246 3.29
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit |PPSD | PSD Limit
Limit Limit Limit Limit [ Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5755 30.00 30.00 36.00 30.00 | 30.00 | 17.00 30.00
High 5795 30.00 30.00 36.00 30.00 | 30.00 | 17.00 30.00

Duty Cycle CF (dB)| 0.00

Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Chain 1| Total Power Power
Meas | Corr'd Limit Margin

Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5755 9.00 9.00 30.00 -21.00
High 5795 14.00 14.00 30.00 -16.00

PPSD Results

Channel | Frequency [ Chain 1 | Total PPSD PPSD
Meas | Corr'd Limit Margin

PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5755 -7.51 -7.51 30.00 -37.51
High 5795 -3.13 -3.13 30.00 -33.13
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10.2.7. OUTPUT POWER AND PPSD PLOTS, Chain 1
PSD
11a 5.2 Mid Ch 11a 5.8 Mid Ch
# Agilent 14:23:58 Sep 22, 2015 L Freg/Channel % Agilent 18:53:52 Sep 21, 2915 L Freq/Channel
APw3.3(880515),KK, Conducted B Mkr2 5.284 7@ GHz| ¢ F APw3.3(888515),kK, Conducted B Mkr2 5.730 B9 GHz| ¢ F
Ref 20 dBm Atten 28 dB 1.983 dBn ||  Genter Freq Ref 28 dBn Atten 20 dB -8.988 dBm enter Freq
Whve 5. Hz #hvg 5.78500008 GHz
Log Log
18 2 StartFreq 18 StartFreq
dB/ 5.17560008 GHz dB/ 576000888 GHz|
Offst Offst
2 stopFreq| | |6 Stop Freq
5.22500008 GHz 581000888 GHz|
CF Step| CF Step
5. MHz 5. MHz
i | e ™
WL s2 Freq Offset L 52 | Freq Offset
83 FS 8. Hz| 83 F X =
AR AR L
- - 1
ﬁfu)n Signal Track ﬁt)n | Signal Track
Sup n Ot Swp | On Off]
]
Center 5.200 00 GHz Span 50 MHz Center 5.785 00 GHz Span 58 MHz
#Res BH 1 MHz #UBH 3 MHz Sweep 20 ms (1001 pts) #Res BH 518 kHz #UBH 1.5 MHz Sweep 20 ms (1001 pts)
| |
11n HT20 5.2 Mid Ch 11n HT20 5.8 Mid Ch
3% Agilent 14:48:15 Sep 22, 2015 L Freq/Channel % Agilent 15:19:08 Sep 22, 2015 L Freq/Channel
APw3.3(0805159),kK, Conducted B Mkr2 5.204 55 GHz| APw3.3(838515),kK, Conducted B Mkr2 5.78@ 58 GHz|
Ref 26 dBm Aitten 20 dB 3.231 den || SeNterrred) | e 20 o Rtten 20 dB 0.550 dBm ||  CENter Freq
shug . 2 | s 5.78500000 GHz
Log | Log
18 2 Start Freq 1 R StartFreq
dB/ 5.175000088 GHz dB/ 576000000 GHz|
Offst Offst
ig.:l Stop Freq 5%4 Stop Freq
5.22500008 GHz 581009080 GHz|
CF Step| CF Step|
— 5. MHz 5. MHz
i oo "
HL 52 || Freq Offset, HL 52 Freq Offset,
33 FS [ = S3F a. Hz]
AA IIt an
£ | £
F%n | Signal Track F'I('u)n Signal Track
Swp 1 n i Swp On Ot
]
Center 5.200 04 GHz Span 50 MHz Center 5.785 00 GHz Span 58 MHz
#Res BH 1 MHz #VBH 3 MHz Sweep 20 ms (1081 pts) #Res BH 510 kHz #YBH 1.5 MHz Sweep 20 ms (1001 pts)
| |
11n HT40 5.2 Low Ch 11n HT40 5.8 Low Ch
Agilent 10:33:18 Sep 21, 2815 L Freq/Channel Agilent 11:23:18 Sep 21, 2015 L Freq/Channel
APY3.3(080515)KK, Conducted B Mkre 5.200 9 GHz c F APY3.3(080515),Kk, Conducted B Mkr2 5.744 6 GHz C F
Ref 28 dBm Atten 20 dB -§.473 dbm || Center Fregf | \p.pop gy Atten 20 dB -7.511 dm || . Center Freq
shug 5.1 w2l | |sfvg 5.75500000 GHz
Log Lag
18 Start Freq 1 StartFreq
dB/ R GHz dB/ 570560060 GHz|
0ffst L Offst B
ﬁg"l Stop Freq 5%“ Stop Freq
5.24000008 GHz 5.80509000 GHz|
CF Step| CF Step|
14, MHz 18. MHz
i i s
HL 52 | Freq Offset, HL 52 Freq Offset,
53 FS 6. Hz| 53PS a. Hz|
An |I— A
£f: £fn
F%jn | Signal Track F'I('u)n Signal Track
Swp 1 n i Swp On Ui
]
Center 5.198 0 GHz Span 100 MHz Center 5.755 @ GHz Span 108 MHz
#Res BH 1 MHz #YBH 3 MHz Sweep 20 ms (1001 pts) #Res BH 510 kHz #UBH 1.5 MHz Sweep 20 ms (1001 pts)
|

Page 37 of 204

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: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

11. ANTENNA PORT TEST RESULTS MIMO
11.1. 6 dB BANDWIDTH

LIMITS

FCC §15.407

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

TEST PROCEDURE

Reference to 789033 D02 General UNII Test Procedures New Rules vO1: The transmitter output is connected
to a spectrum analyzer with the RBW set to100KHz, the VBW >= 3 x RBW, peak detector and max hold.
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REPORT NO: 15U20962-E2V2

DATE: October9, 2015

MODEL ID: ID:091 FCC:DKN-MJS79
RESULTS
11.1.1. 802.11n HT20 MODE IN THE 5.8 GHz BAND
Channel|Frequency| 6dB Bandwidth | 6 dB Bandwidth [ Minimum Limit
(MHz) CHAIN O(MHz) CHAIN 1(MHz) (MHz)
Low 5745 17.69 17.71 0.5
Mid 5785 17.66 17.74 0.5
High 5825 17.71 17.77 0.5
Worst 17.66 17.71
11.1.2. 802.11n HT40 MODE IN THE 5.8 GHz BAND
Channel | Frequency | 6dB Bandwidth | 6dB Bandwidth [ Minimum Limit
(MHz) CHAIN O(MHz) CHAIN 1(MHz) (MHz)
Low 5755 36.47 36.47 0.5
High 5795 36.41 36.52 0.5
Worst 36.41 36.47 0.5
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DATE: October9, 2015
FCC:DKN-MJS79

11.1.8.
CHAIN O

6 dB BANDWIDTH MID CH PLOTS
CHAIN 1

11n HT20 5.8 Mid Ch

11n HT20 5.8 Mid Ch

Agilent 14:44:43 Sep 21, 2615 L Freq/Channel # Agilent 14:47:41 Sep 21, 2815 L Freg/Channel
APY3.3(880515),KK, Conducted B a Merl 17658 MHz APw3.3(830515),kK, Conducted B & Mkrl 17.739 MHz
Ref 20 dBn WRtten 28 dB 0557 ds || Center Freal | 1o.c%p gy #fitten 20 dB 0.239 6 ||  Genter Freq
S 5.78580600 GHz Vhock 5.75500008 GHz
Log Log
19 Start Freg 14 Start Freq
dB/ 577150009 GHz| dB/ 5.77150008 GHz
Offst 1R ! Offst iR L
4 2 o g
ig.il ¢ Stop Freq 334 Stop Freq
ol 5.79850000 GHz ol 5.79850600 GHz
s cFstep| | |57 CF Step
#Pva e H2. nHz WPhg H2.?@@@@@@@ Pr'lde
20 Lo il I |fu il
vl s2 Freq Offset vl 52 Freq Offset,
33 F 0. = 83 F 0. Hz]
AA AR
£ £0f 2
) Signal Track| () Signal Track
FTun FTun
Swp On Off Swp on OFf
Center 5.785 668 GHz Span 27 MHz Center 5.785 008 GHz Span 27 MHz
#Res BH 166 kHz #UBW 308 kHz Sweep 2.6 ms (1061 pts) #Res BH 188 kHz #VBH 306 kHz Sweep 2.6 ms (1001 pts)
| |
11n HT40 5.8 Low Ch 11n HT40 5.8 Low Ch
Agilent 15:01:38 Sep 21, 2015 L Freq/Channel A Agilent 15:14:04 Sep 21, 2015 L Freg/Channel
APv3.3(886515),KK, Conducted B a Mkrl 36.465 MHz Center Freg APy3.3(880515),KK, Conducted B a Mkrl 36.465 MHZ) Center Freq
EgéaZk@ dBm #Atten 20 dB -1.343 dB 575500000 GHz Esiai@ dBm #Atten 20 dB -8.934 dB © 75500000 GHa
Log Log
16 StartFreq 10 Start Freq
dB/ 572750888 GHz| dB/ 572750008 GHz
Offst Offst
194 _ StopFreq| | |12 5 : Stop Freq
ol & 5 576250009 GHz| ol I 'y 578250008 GHz
& cFstep| | [315° CF Step
" 5.5 HHz " 55 HHz
#PRvg [Futo Man #PRvg |Futo Man
28 I 24
v 82 | Freq foset vl sz Freq Offset
53 F 53 F 0. Hz
AA |I— AR
?-(r[,)n | K Signal Track E%)n X Signal Tragfl;
Swp 1 n Swp n =
]
Center 5.755 000 GHz Span 55 MHz Center 5.755 888 GHz Span 55 MHz
#Res BH 106 kHz #UBH 300 kHz  Sweep 5.267 ms (1081 pts) #Res BH 100 kHz +VBH 308 kHz  Sweep 5.267 ms (1001 pts)
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REPORT NO: 15U20962-E2V2

MODEL ID:

ID:091

DATE: October9, 2015
FCC:DKN-MJS79

11.2.

LIMITS

26 dB BANDWIDTH

None; for reporting purposes only.

802.11n HT20 MODE IN THE 5.2 GHz BAND

802.11n HT40 MODE IN THE 5.2 GHz BAND

RESULTS
11.2.1.
Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1l
(MHz) (MHz) (MHz)
Low 5180 24.9 24.0
Mid 5200 24.1 24.6
High 5240 23.4 23.7
11.2.2.
Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1l
(MHz) (MHz) (MHz)
Low 5190 45.5 45.9
High 5230 47.0 47.4
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DATE: October9, 2015
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CHAIN O CHAIN 1
11n HT20 5.2 Mid Ch 11n HT20 5.2 Mid Ch
Agilent 13:39:54 Sep 21, 2015 L Freq/Channel # Agilent 13:36:57 Sep 21, 2015 L Freg/Channel
APv3.3(888515),KK, Conducted B a Mkrl 24887 MHz ¢ F APw3.3(B88515),KK, Conducted B a Mkrl 24.568 MHz ¢ F
Ref 28 dBm #Atten 20 dB 1.233 dB enter Freq Ref 20 dBm #Atten 20 dB 0.752 4B ||  Genter Freq
#Peak 5. BHz) #Peak 5 Hz)
Log Log
18 StartFreq 1 Start Freq
dB/ T 5.18150000 Gz B/ ] 5.18150000 GHz
Offst Offst
10 Stop Freq Lad Stop Freq
521850089 GHz| 5.21850008 GHz
ul} 1 z ol iR | 1
- P - <
o ' cFstep| | (527 g CF Step
Py i dl| 3.70000000 MHz PO bl ol 3.79000008 MHZ)
% 9 |_M Man| 2 9 |Futo Man
vl 52 || Freq Offset vl sz Freq Offset
83 F X = 83 | 0. Hz|
AR |I— AR
ﬁ[‘)n | Signal Track ﬁ?n Signal Track
Swp | On Off] Sup n Ot
]
Center 5.200 000 GHz Span 37 MHz Center 5.200 000 GHz Span 37 MHz
#Res BH 360 kHz #UBH 1.2 MHz Sweep 1 ms (1001 pts) #Res BH 360 kHz #UBH 1.1 MHz Sweep 1 ms (1001 pts)
| |
11n HT40 5.2 Mid Ch 11n HT40 5.2 Mid Ch
3% Agilent 13:55:34 Sep 21, 2015 L Freq/Channel Agilent 13:53:24 Sep 21, 2015 L Freqg/Channel
APY3.3(880515).KK, Conducted B a Merl 45548 MHz APv3.3(880515),KK, Conducted B a Mkrl 45.835 MHz
Ref 26 dBn whitten 20 dB a.214 dp || Center Fredf | ot op gpy #fitten 20 dB 0.045 ¢p || Center Freq
hoak 51 GHz Vhoak 5.1 GHz
Log Log
18 Start Freq 168 Start Freq
dB/ 515550088 GHz| dB/ 5.15550008 GHz
Offst Offst
ig"i Stop Freq ag‘l Stop Freq
ol 5.22450000 GHz ol 5.224500090 GHz
-29.2 —-29.8
dEm 8 2 CF Step 4Bn - 5 CF Step|
6. MHz B HHz
#PRva Auto Man #PRug Auto Man|
28 - 1 T 2 __l —
VL 52 Freq Dffset Y1 52 Freq Offset,
5 F Il a. k| | [3F 0 iz
AR IIt AA
£(f) | £
F'(Fu)n | Signal Track F'I('u)n Signal Track
On 0ff On Off
Swp 1 =] Swp il
|
Center 5.198 008 GHz Span 69 MHz Center 5.199 90@ GHz Span 69 MHz
#Res BH 630 kHz #BH 1.8 MHz Sweep 1 ms (1001 pts) #Res BH 630 kHz #YBH 2 MHz Sweep 1 ms (1801 pts)
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MODEL ID: ID:091 FCC:DKN-MJS79

11.3. 99% BANDWIDTH

LIMITS
None; for reporting purposes only.

RESULTS

11.3.1. 802.11n HT20 MODE IN THE 5.2 GHz BAND
Channel|Frequency|99% BW [ 99% BW
Chain 0| Chain 1
(MHz) (MHz) [ (MHz)

Low 5180 17.7 17.7
Mid 5200 17.7 17.7
High 5240 17.7 17.7
11.3.2. 802.11n HT40 MODE IN THE 5.2 GHz BAND

Channel|Frequency|99% BW | 99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)
Low 5190 36.2 36.2
High 5230 36.3 36.3

11.3.1. 802.11n HT20 MODE IN THE 5.8 GHz BAND
Channel|Frequency|99% BW [ 99% BW
Chain 0| Chain 1
(MHz) (MHz) [ (MHz)

Low 5745 17.7 17.7
Mid 5785 17.8 17.7
High 5825 17.8 17.7
11.3.2. 802.11n HT40 MODE IN THE 5.8 GHz BAND

Channel|Frequency|99% BW [ 99% BW
Chain 0| Chain 1
(MHz) (MHz) [ (MHz)

Low 5755 36.2 36.2
High 5795 36.2 36.2
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DATE: October9, 2015
FCC:DKN-MJS79

11.3.1. 99% BANDWIDTH PLOTS
CHAIN O CHAIN 1
11n HT20 5.2 Mid Ch 11n HT20 5.2 Mid Ch
& Agilent 13:38:29 Sep 21, 2015 L Freg/Channel % Agilent 13:35:47 Sep 21, 2015 L Freg/Channel
| ] |
ThFreq 5.2 o1z Trig Tree |  Seer Fred Thfreq 52 6= Trig Tree || o Sonier Fred
Occupied Bandwidth [Averages: 100 | ] Occupied Bandwidth [Rverages: 108 | ]
| Start Freq| Start Freq|
APw3.3(B8B515),KK, Conducted B > bz APw3.3(B80515),KK, Conducted B 51 Gz
Ref 28 dBm Atten 20 dB Ref 28 dBm Atten 20 dB
#Samp T T T T T Stop Freq #Samp T T T T T Stop Freq
Log I | | [ | 5.22008008 GHz Log | | | | I 5.22000008 GHz
o R P R e R LI T e e P
dB/ Y = CF Step dB/ = CF Step|
Offst [t lel / R | R Mz Dffst LT | HHz
10.4 Futo Man 10.4 Futo Man
dB } 1 —— dB ] T
] fil Freqoffset } Freq Offset
Center 5.208 00 Gz Snan 40 iz || He Center 5.200 48 Gz Span 40 Wiz || & Hz
#Res BH 366 kHz #BH 1.1 MHz  Sweep 1.866 ms (1000 prs) #Res BH 360 kHz #UBH 1.1 MHz  Sweep 1066 ms (1900 pts)
= = - » Signal Track| - = - - Signal Track
Occupied Bandwidth Occ BH Z Pur  99.00 7 |[loy i Occupied Bandwidth Occ BH Z Pur  99.80 % |liop 0ff]
17.6896 MHz x dB -26.00 dB 17.7072 MH=z ®x dB -26.90 dB
Transmit Freq Error  -21.724 kHz Transmit Freq Error  -14.946 kHz
% dB Bandwidth 22.182 MHz¥ ¥ B Bandwidth 22.908 MHz*
| |
11n HT40 5.2 Mid Ch 11n HT40 5.2 Mid Ch
3% Agilent 13:55:05 Sep 21, 2915 L Freq/Channel i Agilent 13:52:53 Sep 21, 2015 L Freqg/Channel
| ] |
Th Freq 519 oz Trig Free | < Comor Fred Th frea 5.0 6fe Trig Free || < Comter Fred
Occupied Bandwidth [Auerages: 100 | ] Occupied Bandwidth [Ruerages: 16@ | ]
| Start Freq| Start Freq|
515000808 GH 5.15000800 GH:
APY3.3(080515),KK, Conducted B : APw3.3(830515),KK, Conducted B i
Ref 26 dBm Rtten 28 dB Ref 26 dBm Atten 20 dB
#Samp T T T T T Stop Freq #3amp T T T I Stop Freq
Log | | | | | 5.23000000 GHz Log I | I I 5.23000000 GHz
18 NI 4. ] Y 16 vl' TR I T "“""o
dB/ fi ik CF Step 4B/ {ikd B CF Step|
Offst | & MHz Offst 8. HHz
10.4 I " Futo Man 104 o f(Aute Man
dB P | W\ [ Freq offeetl O i i M Frog offeet]
i ‘ i | Freq Offset [ i ‘ i Freq Offset|
Center 5199 06 GHz Span 50 Mz || Hz Center 5.196 G0 GAz Span 60 Mz || O Hz
#Res BH 758 kHz #YBH 2.2 MHz  Sweep 1.066 ms (1088 pts) #Res BH 758 kHz #YBW 2.2 MHz  Sweep 1.666 ms (1680 pts)
= = = = Signal Track| 5 = = = Signal Track
Occupied Bandwidth Occ BH Z Par 99.00 7 |[fon 0 Occupied Bandwidth Occ BW % Pur  93.00 7 [lop Qff
36.2335 MHz ® dB  -26.00 dB 36.2375 MHz ® dB  -26.00 dB
Transmit Freq Error  -776.318 Hz Transmit Freq Error  26.306 kHz
% dB Bandwidth 42,056 MHzx % dB Bandwidth 41.834 MHz*
|
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REPORT NO: 15U20962-E2V2
MODEL ID: ID:091

DATE: October9, 2015
FCC:DKN-MJS79

CHAIN O

CHAIN 1

11n HT20 5.8 Mid Ch

11n HT20 5.8 Mid Ch

Agilent 14:48:57 Sep 21, 2015

Freq/Channel

# Agilent 14:45:56 Sep 21, 2615

L Freq/Channel

Ch Freq
Occupied Bandwidth

5.785 GHz

]
Trig Free

Averages: 100 I

Center Freq
5785008000 CHz

Ch Freq  5.785 GHz

Occupied Bandwidth

Averages: 100 I

Center Freq

Trig Free || ¢ 7econpan GHz

Start Freq|

APu3.3(886515),KK, Conducted B

5.76500000 GHz

Start Freq|
5765600008 GHz

APv3.3(880515),KK, Conducted B

Occupied Bandwidth

Averages: 100 I

5.75500000 GHz

Ref 28 dBm Atten 20 dB Ref 28 dBm Atten 20 dB
#Samp T T T T T Stop Freq #Sanmp T T T T T Stop Freq
Log | | I | | 5.80500008 GHz Log | [ | | | 580500008 GHz
10 AU e T e e 19 Kl e AR
dB/ > < CF Step B/ > < CF Step
0ffst [T IR 4. Mz Offst | J LR T bl 4 HHz
10.4 Autn Man 16.4 Auto Man|
& | | I R dB [ | R
t ] } fl Freqoffset } ] Freq Offset
Center 5.765 00 Gz Snan 40 iz || Hz Center 5.765 40 Gz Span 49 Mz || & Hz
#Res BH 366 kHz #BH 1.1 MHz  Sweep 1.866 ms (1000 prs) #Res BH 360 kHz #UBH 1.1 MHz  Sweep 1066 ms (1900 pts)
= = - » Signal Track| - = - - Signal Track
Occupied Bandwidth Occ BH Z Pur  99.00 7 |[loy i Occupied Bandwidth Occ BH Z Pur  99.80 % |liop 0ff]
17.7731 MHz x dB -26.00 dB 17.7303 MH=z ®x dB -26.90 dB
Transmit Freq Error  -33.355 kHz Transmit Freq Error  -31.614 kHz
% dB Bandwidth 25.198 MHz* ¥ B Bandwidth 22.568 MHz*
| |
11n HT40 5.8 Mid Ch 11n HT40 5.8 Mid Ch
3% Agilent 14:59:55 Sep 21, 2915 L Freq/Channel W% Agilent 15:12:22 Sep 21, 2015 L Freqg/Channel
| ] |
Th Freq  5.755 61z Trig Fros | - Senter Freq Th Freq  5.755 Gfe Trig Fros || - center Freq

Occupied Bandwidth

Averages: 100 I

575560000 GHz

Start Freq|
571500009 GHz|

APY3.3(880515),KK, Conducted B

Start Freq|
5.71500008 GHz

APw3.3(8865150,KK, Conducted B

Ref 26 dBm Rtten 28 dB Ref 26 dBm Atten 20 dB
#Samp T T T T Stop Freq #Samp T T T T Stop Freq
Log \ \ \ i 5.79500000 GHz| Lng i i \ \ 5.79500000 GHz
Dok Dot 1 it i o
18 14 rs
dB/ FHT CF Step 4B/ M R - CF Step|
0ffat 8. Mz Offst I . HHz
184 [Tk i —|[Buto Man| 184 [l Auta Han
€ PO I roqurmead | | [THRITY i s ———
i i i ‘ } [ Freqoffset t ‘ ‘ } ! Freq Offset
Center 5.755 06 GHz Span 50 Mz || Hz Center 5.755 00 GAz Span 60 Mz || O Hz
#Res BH 758 kHz #YBH 2.2 MHz  Sweep 1.066 ms (1088 pts) #Res BH 758 kHz #YBW 2.2 MHz  Sweep 1.666 ms (1680 pts)
= = = = Signal Track| 5 = = = Signal Track
Occupied Bandwidth Occ BH Z Par 99.00 7 |[fon 0 Occupied Bandwidth Occ BW % Pur  93.00 7 [lop Qff
36.1786 MHz ® dB  -26.00 dB 36.2481 MHz ® dB  -26.00 dB
Transmit Freq Error  -83.734 kHz Transmit Freq Error  -66.744 kHz
% dB Bandwidth 41.875 MHzx % dB Bandwidth 41.968 MHz*
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

11.4. AVERAGE POWER

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091

FCC:DKN-MJS79

RESULTS

11.4.1. 802.11n HT20 MODE IN THE 5.2 GHz BAND
Average Power Results

Channel | Frequency | Chain O

Chain 1| Total
Power | Power [Power
(MHz) (dBm) (dBm) | (dBm)

Low 5180 13.11 | 13.01 | 16.07

Mid 5200 15.12 | 15.10 | 18.12

High 5240 15.15 | 15.12 | 18.15
11.4.2.

802.11n HT40 MODE IN THE 5.2 GHz BAND

Average Power Results
Channel | Frequency | Chain 0 |Chain 1

Total
Power | Power [Power

(MHz) | @Bm) | @Bm) |(@Bm)

Low 5190 8.00 7.67 10.85
High 5230 13.83 14.00 | 16.93
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11.4.3. 802.11n HT20 MODE IN THE 5.8 GHz BAND
Average Power Results
Channel | Frequency | Chain 0 |Chain 1| Total
Power | Power |Power
(MHz) (dBm) | (dBm) | (dBm)
Low 5745 11.75 11.81 | 14.79
Mid 5785 15.65 16.82 | 19.28
High 5825 15.61 16.45 | 19.06

11.4.4. 802.11n HT40 MODE IN THE 5.8 GHz BAND

Average Power Results

Channel | Frequency | Chain O [Chain 1| Total
Power | Power |Power
(MHz) (dBm) | (dBm) | (dBm)
Low 5755 8.25 8.50 11.39
High 5795 14.00 14.11 | 17.07
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11.5. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1) (2) (3)

For the band 5.15-5.25 GHz, the maximum conducted output power over the frequency band of operation shall
not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB emission bandwidth in MHz. In
addition, the peak power spectral density shall not exceed 4 dBm in any 1-MHz band. If transmitting antennas of
directional gain greater than 6 dBi are used, both the maximum conducted output power and the peak power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output power over the frequency
bands of operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26 dB emission
bandwidth in megahertz. In addition, the maximum power spectral density shall not exceed 11 dBmin any 1
megahertz band. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum
conducted output power and the maximum power spectral density shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of operation shall
not exceed 1 W. In addition, the maximum power spectral density shall not exceed 30 dBm in any 500-kHz band.
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DIRECTIONAL ANTENNA GAIN

For POWER, The TX chains are uncorrelated and the antenna gain is unequal among the chains. The

directional gain is:

Chain O | Chain 1 [ Uncorrelated Chains
Antenna [ Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
3.52 3.29 3.41

For PSD, The TX chains are correlated and the antenna gain is the same for each chain. The directional

gain is:
Chain O | Chain 1 | Correlated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
3.52 3.29 6.42
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11.5.1. 802.11n HT20 MODE IN THE 5.2 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5180 24.85 | 17.7436 3.41 6.42
Mid 5200 24.57 | 17.7072 3.41 6.42
High 5240 23.69 |[17.7233 3.41 6.42
Limits
Channel | Frequency | FCC IC Max Power FCC IC PPSD
Power EIRP IC Limit PPSD | eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
Low 5180 24.00 22.49 24.00 24.00 10.58 | 10.00 | 10.00
Mid 5200 24.00 22.48 24.00 24.00 10.58 | 10.00 | 10.00
High 5240 24.00 22.49 24.00 24.00 10.58 | 10.00 | 10.00
Duty Cycle CF (dB)| 0.00 [Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain 0 | Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power | Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 13.11 13.01 16.07 24.00 -7.93
Mid 5200 15.12 15.10 18.12 24.00 -5.88
High 5240 15.25 15.12 18.20 24.00 -5.80
PPSD Results
Channel | Frequency | Chain 0 | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 -0.37 -0.82 2.42 10.58 -8.16
Mid 5200 1.50 1.77 4.65 10.58 -5.93
High 5240 1.55 2.54 5.08 10.58 -5.50
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REPORT NO: 15U20962-E2V2
MODEL ID: ID:091

11.5.2.

Bandwidth and Antenna Gain

802.11n HT40 MODE IN THE 5.2 GHz BAND

Channel | Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5190 45.54 45.8850 3.41 6.42
High 5230 47.00 47.4480 3.41 6.42
Limits
Channel | Frequency FCC IC Max Power FCC IC PPSD
Power EIRP IC Limit PPSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
Low 5190 24.00 23.00 24.00 24.00 10.58 | 10.00 | 10.00
High 5230 24.00 23.00 24.00 24.00 10.58 | 10.00 | 10.00
Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain O | Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5190 8.00 7.67 10.85 24.00 -13.15
High 5230 13.83 14.00 16.93 24.00 -7.07
PPSD Results
Channel | Frequency | Chain O | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5190 -8.42 -8.70 -5.55 10.58 -16.13
High 5230 -2.87 -2.11 0.54 10.58 -10.04
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11.5.3. 802.11n HT20 MODE IN THE 5.8 GHz BAND
Bandwidth and Antenna Gain
Channel [ Frequency | Min Min Directional [Directional
6 dB 99% Gain Gain
BW BW for Power | for PPSD
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5745 17.71 |17.7023 3.41 6.42
Mid 5785 17.74 |17.7731 3.41 6.42
High 5825 17.77 | 17.7509 3.41 6.42
Limits
Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD | PSD | Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dBm) [ (dBm)
Low 5745 29.48 30.00 30.00 30.00 29.58 | 17.00 | 28.99
Mid 5785 29.49 30.00 30.00 30.00 29.58 | 17.00 | 28.99
High 5825 29.50 30.00 30.00 30.00 29.58 | 17.00 | 28.99
Duty Cycle CF (dB)| 0.00 [Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain O [ Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power | Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5745 11.75 11.81 14.79 30.00 -15.21
Mid 5785 15.65 16.82 19.28 30.00 -10.72
High 5825 15.61 16.45 19.06 30.00 -10.94
PPSD Results
Channel | Frequency | Chain O | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD [ PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5745 -6.75 -7.50 -4.10 29.58 -33.68
Mid 5785 -1.48 -0.28 2.17 29.58 -27.41
High 5825 -2.26 -1.12 1.35 29.58 -28.23
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11.5.4. 802.11n HT40 MODE IN THE 5.8 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional |Directional
6 dB 99% Gain Gain
BW BW for Power | for PPSD
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5755 36.5 | 36.2481 3.41 6.42
High 5795 36.5 | 36.2124 3.41 6.42
Limits
Channel | Frequency FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) [ (dBm) | (dBm)
Low 5755 30.00 30.00 30.00 30.00 29.58 | 17.00 | 28.99
High 5795 30.00 30.00 30.00 30.00 29.58 | 17.00 | 28.99

Duty Cycle CF (dB)| 0.00 |Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Chain O | Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5755 8.25 8.50 11.39 30.00 -18.61
High 5795 14.00 14.11 17.07 30.00 -12.93
PPSD Results
Channel | Frequency | Chain O | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5755 -12.46 -12.00 -9.22 29.58 -38.80
High 5795 -5.90 -5.11 -2.48 29.58 -32.06

Page 54 of 204

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: 15U20962-E2V2

MODEL ID: ID:091

DATE: October9, 2015
FCC:DKN-MJS79

11.5.5.
PSD PLOTS

CHAIN O

OUTPUT POWER AND PPSD PLOTS

CHAIN 1

11n HT20 5.2 Mid Ch

11n HT20 5.2 Mid Ch

¥ Agilent 15:57:12 Sep 22, 2015

L Freq/Channel

Agilent 15:51:50 Sep 22, 2015

L Freq/Channel

APY3.3(880515),KK, Conducted B

Mkr2 5.195 48 GHz

APw3.3(8885153,KK, Conducted B

Mkr2 5195 75 GHz

Ref 20 dBn Rtten 20 dB 1.498 dbm || (Center Freaf | fp.r o5 gay Atten 20 dB 1.774 dbm ||  Center Freq
5. GHz 5. GHz
#fvg #Avg
Log Log
18 L Start Freq 1@ 2 Start Freq
dB/ 5.17500009 GHz| dB/ i 5.17500008 GHz
Offst Offst
ﬁ%“‘ Stop Freq 3%4 Stop Freq
5.22500000 GHz 5.22500800 GHz
CF Step CF Step|
#PAva @ mi #PAug m mﬁ
169 — 198 —
HL 52 Freq Offset HL 52 Freq Offset,
33 F 0. = 83 F 0. Hz]
AA AR
£fx £
) Signal Track| () Signal Track
FTun o 0if FTun o off
Sup n = Swp n =
Center 5.200 66 GHz Span 58 MHz Center 5.206 08 GHz Span 5@ MHz
#Res BH 1 MHz #UBH 3 MHz Sweep 20 ms (1061 pts) #Res BH 1 MHz #UBH 3 MHz Sweep 20 ms (1681 pts)

11n HT40 5.2 Low Ch

11n HT40 5.2 Low Ch

Agilent 16:13:36 Sep 22, 2015

L Freg/Channel

Agilent 16:12:24 Sep 22, 2015

L Freg/Channel

APv3.3(886515),KK, Conducted B

Mkr2 5.208 2 GHz

APv3.3(680515),KK, Conducted B

Mkr2 5.200 4 GHz

Ref 28 dBn fitten 20 dB 5428 dBm Efe”ter Fr(;q Ref 20 dBn Atten 20 dB _.701 dgm || Center Freq

#Avg . z WAvg 5.1 GHz

Log Log

16 StartFreq 10 Start Freq

dB/ 51 GHz dB/ 5.140680608 GHz

Offst Offst

ég"l Stop Freq %124 Stop Freq
5.24000909 GHz| 5.24000008 GHz

CF Step CF Step|

18 MHz 14, HHz

#PAvg lﬂﬂ Man #PAvg I.M Man

198 F 108

HL 52 | Freq Offset WL 52 Freq Offset

53 F X Hz 53 F 0. Hz

AR | I——————— AR
. 1 .

Edbx Signal Track £ Signal Track

FTun a e FTun N oFf

Swp 1 n = Swp n =

]
Center 5.190 6 GHz Span 108 MHz Center 5.199 @ GHz Span 106 MHz
#Res BH 1 MHz +UBH 3 MHz Sweep 20 ms (1001 pis) #Res BH 1 MHz #YBH 3 MHz Sweep 20 ms (1001 pts)
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MODEL ID: ID:091 FCC:DKN-MJS79
CHAIN O CHAIN 1
11n HT20 5.8 Mid Ch 11n HT20 5.8 Mid Ch
& Agilent 15:24:14  Sep 23, 2015 L Freg/Channel % Agilent 15:25:43 Sep 23, 2015 L Freg/Channel
AP3.3(888515),JH, Conducted B Mkr2 5.788 B8 GHz| Center Freq APw3.3(888515),0k, Conducted B Mkr2 5.780 25 GHz| Center Freq
55&92@ dBm Atten 28 dB -1.433 dBm 579500000 Clla 53392@ dBm Atten 20 dB -0.278 dBm 578500000 Gl
Log Log
18 StartFreq 1 StartFreq
dB/ 2 576000889 GHz| dB/ e 576000008 GHz
Offst Offst
égﬂ Stop Freq %134 Stop Freq
581000009 GHz| 5.81000006 GHz
CF Step CF Step|
5. MHz 5. HHz
#PAva Futo Man #PRug Auto Man
169 T 188
L 52 | Freq Offset HL 52 Freq Offset,
53 F fll . Hz 83 F 0 Hz
AR |I— AR
ﬁ[‘)n | Signal Track ﬁ?n Signal Track
Swp | On Off] Sup n Ot
]
Center 5.785 00 GHz Span 58 MHz Center 5.785 00 GHz Span 50 MHz
#Res BH 518 kHz #UBH 1.5 MHz Sweep 20 ms (1001 pts) #Res BH 510 kHz #UBH 1.5 MHz Sweep 20 ms (1001 pts)
| |
11n HT40 5.8 Low Ch 11n HT40 5.8 Low Ch
3% Agilent 15:38:14 Sep 23, 2915 L Freq/Channel Agilent 15:28:28 Sep 23, 2015 L Freqg/Channel
APY3.3(080515),JK, Conducted B Mkr2 5.744 § GHz Center Freq APw3.30880515),JH, Conducted B Mkr2 5.744 2 GHz Center Frec
E;EQZQ dBm Rtten 28 dB —12.463 dBm S 7ToHAG00 Cle 53392@ dBm Atten 20 dB -12.983 dBm € 7CoR000 Gl
Log Log
18 Start Freq 168 Start Freq
dB/ 570500009 GHz| dB/ 5.70500008 GHz
Offst Offst
ig"i Stop Freq ag‘l 5 Stop Freq
5.80500000 GHz 580500000 GHz
CF Step CF Step|
16 MHz 14, HHz
L™ | e e
WL 52 | Freq Dffset HL 52 Freq Offset,
S3 F ] He| S3 F 0. He|
an | I————————— ARl
£0fr L — £ L
) Signal Track| ) Signal Track
FTun | o i FTun o ot
Swp 1 n =] Swp n =
Center 5.755 8 GHz pan 180 MHz Center 5.755 @ GHz pan 190 MHz
#Res BH 518 kHz #BH 1.5 MHz Sweep 20 ms (1801 pts) #Res BH 510 kHz #UBH 1.5 MHz Sweep 20 ms (1091 pts)
|
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MODEL ID: ID:091 FCC:DKN-MJS79

12. TRANSMITTER ABOVE 1 GHz SISO

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.

Reference to KDB 789033 UNII part G) 6) d) Method AD:
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

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 to the reading offset for average
measurements.

The spectrum from 1GHz 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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12.1. 5.2 GHz

12.1.1. TX ABOVE 1 GHz 802.11a MODE IN THE 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:UL Fremont,5m Chomber B 22 Sep 2815 12:23:24
Restricted Bandedge
s Er“gJect Number: 15u20562
ient:EchoStar
Config:EUT + Tect Laptop
Mode:ONIT_5.2 BE_H_11a_5188_C1
195 Tested by™J. Ly
NN
95 I// |
. /J N
N Jol. Peok Limit (dBU/m) . o \\«‘
: 4 N
S
65 /
55 Average Limit ‘(cBu /m) y . l‘m/‘
4|: m"f
35
5 2BMH=z/ 5.2
Frequency (GHz)
Range (GHz) REU/UBW  Ref/Attn Det/fvg Tupe Suaep Pls  #owps/fode Fosition Range (GHz) RBU/UBY  Ref/Attn Det/Avg Type Sucep Pe  #5ups/fode Fosition
15553 1MC-6dB) /M TBI/18 PEK/Por AugQRMS)  Dnesctiuto) 8331 MEKH 200 degs 189 | 2:5-5.2 MC-6B)/M  17/18  AUER/Far Avg(RMS)  2BmsecChuto) BOG1 1BETAUG 200 degs 109 o
BondEdge 5-5.26Hz UNIT Method Av - H.TST 38915 4 Jun 2815 Rev 9.5 24 Jun 2815
HORIZONTAL DATA
Trace Markers
Marker Frequency Meter Det AF T345 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
2 *5.149 61.12 Pk 341 -22 73.22 - - 74 -78 200 109 H
4 *5.149 61.12 Pk 341 -22 73.22 - - 74 -78 200 109 H
1 *5.15 50.85 Pk 34.1 -22 62.95 - - 74 -11.05 200 109 H
3 *5.15 50.85 Pk 34.1 -22 62.95 - - 74 -11.05 200 109 H
5 *5.15 40.44 RMS 34.1 -22 52.54 54 -1.46 - - 200 109 H
6 *5.15 40.68 RMS 34.1 -22 52.78 54 -1.22 - - 200 109 H
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REPORT NO: 15U20962-E2V2
MODEL ID: 1D:091

DATE: October9, 2015
FCC:DKN-MJS79

VERTICAL PEAK AND AVERAGE PLOT

WZRUL Fremont,5m Chamber B 22 Sep 2815 12:30:14
Restricted Bondedge
= Project Number:15u2B862
i Client:EchoStar
Config:EUT + Test Laptop
Mode :ONII 5.2 BE_U_11a_5188_C1
195 Tested byTJ. Ly
Aty
95 : i
|
N l 1
- Al \
N ol Peok Limit (dBuU/m) WW‘
g W
3 H
65 4 I,I)J ‘
d
55 Average Limit (dBul/m)
‘ \ T BT TR ————e
45 ; { | i ;
35
5 28MH=z/ 5.2

Frequency (GHz)

Range (GHz) REU/UBU  Ref/Attn Det/fvg Tups Suazp Pls  fowps/fode Fosition Range (GHz) RBUABU  Ref/Attn Det/Avg Type Sucep Pte 45ups/fode Position
: 1H(-648) 16 PEAK/Por Avg(RY ec(futod [ 236 degs
BondEdge 5-5.26Hz UNIT Method Av - U.TST 38915 4 Jun 2815 Rev 9.5 24 Jun 2815
VERTICAL DATA
Trace Markers
Marker Frequency Meter Det AF T345 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.15 44.52 Pk 34.1 -22 56.62 74 -17.38 236 124 \
2 *5.15 49.93 Pk 34.1 -22 62.03 - 74 -11.97 236 124 \
3 *5.15 36.08 RMS 34.1 -22 48.18 54 -5.82 236 124 \
4 *5.15 35.97 RMS 34.1 -22 48.07 54 -5.93 236 124 \
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HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

! 1:UL Fremont,5m Chomber B 17 Sep 2815 18:36:38
Rodioted Emissions 3-Meters
= Project Number:15U2B362
18 Client:Echostar
ConfigiEUT + Test Laptop
Mode:UNIT 5.2 HARM 11a 5188 SISO
95 Tested by:J. Ly
as
Peak Limit C(dBuU/m)
75
2 NI N Restr ted (dBu
3 5
3 6
@
o i
~ Avg Limit (dBulU/m)
I
) W 1
N ‘ M
T
35 | k | | | L __A__u_;AM A
“L W i b SR
§
A A AR
a5
1 18 18
Frequency (GHz)
Range (6H) RBU/UBU  Ref/Aitn Det/Avg Tpe Sueep Fis #owpe/fiode Fosition Ronge (Gt REWUB  Ref/Attn Det/Avg Type Suesp Pts #ups/fods FPosition
1-5.08 INC-6dB)/30  87/B  PEAK/Fir Avg(RMS)  17BnsecAuto) 5201  WAXH B-360dege H | 5:6.15-18 MC6E)/30k  G1/8  PEAK/Pur AvgiRS)  Auto 18k M 8-368degs H
3:5.88-6.15 1M(-648) /381 187/18  PEAK/Pur Avg(RYS)  Auto 5081 MAXH fdegs +
LINIT 5.2 HARM | 1o 5188 Power 16.DAT 38915 16 Jun 2815 Rev 9.5 24 Jun 2015

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

LOW CHANNEL VERTICAL

| 1l:UL Fremont,5m Chamber B 17 Sep 2815 18:36:38
Rodioted Emissions 3-Meters
- Project Number: 15028862
18 Cljient:Echostar
ConfigiET + Test Laptop
Made:UNII 5.2 HARM 11a 5188 SIS0
95 Tested by:J. Ly
85
Peok Limit (dBulU/m)
75
2 UNII Non-Restricted C(dBulU/m]
3 5
3 6
@
T
~ Avg Limit (dBuU/m) 5
55
45 3 4
o
2 o
1 a
35 ? e
25
1 18 18
Frequency (GHz)
Range (6i1z) RBU/UB  Ref/Attn Dst/Avg Tupe Sueep Pls  #owps/Mode Fosition Renge (GHz) RBWUBH  Ref/Attn Det/Avg Tupe Seeep Pte #5ups/Made Fosition
LNIT 5.2 HARM f1o 5188 Pouer {6.DAT 38315 {6 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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LOW CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (d8) Restricted (d8) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuv/m)
1 *1.197 44.65 Pk 28.5 -35.6 0 37.55 - - 74 -36.45 - - 0-360 101 \
2 *1.394 44.58 Pk 29.4 -34.7 0 39.28 - - 74 -34.72 - - 0-360 101 \
3 *1.599 47.83 Pk 28.8 -35.1 0 41.53 - - 74 -32.47 - - 0-360 199 \
4 *4.79 40.95 Pk 343 -31.6 0 43.65 - - 74 -30.35 - - 0-360 199 \
6 *15.543 33.46 Pk 40.8 -22.9 0 51.36 - - 74 -22.64 - - 0-360 199 H
5 10.362 43.79 Pk 37.4 -25.6 0 55.59 - - - - 68.2 -12.61 0-360 101 \

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

Radiated Emissions

Frequency Meter Det AFT345 Amp/Cbl/FI DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(dB/m) tr/Pad (dB) (dBuV/m) (dBuV/m) Restricted
(dBuV/m)
(GHz) Reading Reading (dB) (d8) (dB) (Degs) (em)
(dBuv) (dBuV/m)
*1.196 52.46 PK-U 28.4 -35.6 0 45.26 - - 74 -28.74 - - 336 288 A
*1.197 33.94 ADR 28.5 -35.6 0 26.84 54 -27.16 - - - - 336 288 A
*1.394 55.49 PK-U 29.4 -34.7 0 50.19 - - 74 -23.81 - - 217 350 A
*1.399 32.93 ADR 29.4 -34.7 0 27.63 54 -26.37 - - - - 217 350 A
*1.598 56.33 PK-U 28.8 -35.2 0 49.93 - - 74 -24.07 - - 35 350 A
*1.598 35.32 ADR 28.8 -35.2 0 28.92 54 -25.08 - - - - 35 350 A
*4.788 43.33 PK-U 34.3 -31.6 0 46.03 - - 74 -27.97 - - 263 159 A
*4.788 30.11 ADR 34.3 -31.6 0 32.81 54 -21.19 - - - - 263 159 A
*15.545 37.51 PK-U 40.8 -22.9 0 55.41 - - 74 -18.59 - - 184 282 H
*15.543 25.18 ADR 40.8 -22.9 0 43.08 54 -10.92 - - - - 184 282 H
10.362 52.36 PK-U 37.4 -25.6 0 64.16 - - - - 68.2 -4.04 210 101 A

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

MID CHANNEL HORIZONTAL

| 1l:UL Fremont,5m Chamber B 17 Sep 2815 19:28:42
Rodioted Emissions 3-Meters
195 Project Number: 15028862
Client;Echostar
ConfigiEUT + Test Laptop
Mode:UNII 5.2 HARM 11a 5288 SIS0
95 Tested by:0. Stoelting
85
Peok Limit (dBulU/m)
75
2 UNII Non-Restricted C(dBulU/m]
3 5
3 6
@
K .
~ Avg Limit (dBuU/m)
55
\ 6
W |
45
e L
35 ‘ i | - WG ey i
Lt e A smnsbibeosmabigdns o
WW«M o
Eim
1 18 18
Frequency (GHz)
Range (6i1z) RBU/UB  Ref/Attn Dst/Avg Tupe Sueep Pls  #ows/Mode Fosition Ronge (GHz) RBWUBH  Ref/Attn Det/Avg Tupe Seeep Pte #5ups/fode  Foeition
1:1-5.88 IMC6B) /B BI/B | PEAKIFor Aug(RHS) 1 7onackCAuto) 6031 HAH 8-360cege H | 5:6.15-18 INC-6BI/30  BI/B FEAK/Fir Avg(RMS)  Auto 18 A 8-360ckge H
3:5.88-6.15 NC-6B) /B 1E1/18 PEAK/Par Avg(RHS)  uto SEal HAKH 8-36ceg= H
LNIT 5.2 HARM f1o 5288 Pouer {6.DAT 38315 {6 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

MID CHANNEL VERTICAL

| 1l:UL Fremont,5m Chamber B 17 Sep 2815 19:28:42
Rodioted Emissions 3-Meters
- Project Number: 15028862
18 Client Echostor
CohfigiEUT + Test Laptop
Mode:UNII 5.2 HARM 11a 5288 SIS0
95 Tested by:0. Stoelting
85
Peok Limit (dBulU/m)
75
2 UNII Non-Restricted (dBuU/m]
3 5
3 6
3
~ Avg Limit (dBuU/m) 5
55 2
45 3 4
> o
1 =}
35 g
25
1 18 18
Frequency (GHz)
Range (6i1z) RBU/UB  Ref/Attn Dst/Avg Tupe Sueep Pls  #owps/Mode Fosition Renge (GHz) RBWUBH  Ref/Attn Det/Avg Tupe Seeep Pte #5ups/Made Fosition
LNIT 5.2 HARM f1o 5288 Pouer {6.DAT 38315 {6 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (d8) Restricted (d8) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuv/m)
1 *1.199 44.39 Pk 28.5 -35.7 0 37.19 - - 74 -36.81 - - 0-360 101 \
2 *1.399 45.79 Pk 29.4 -34.7 0 40.49 - - 74 -33.51 - - 0-360 200 \
3 *1.593 50.62 Pk 28.8 -35.3 0 44.12 - - 74 -29.88 - - 0-360 101 \
6 *15.599 32.22 Pk 40.8 -23.4 0 49.62 - - 74 -24.38 - - 0-360 199 H
4 3.467 45.44 Pk 334 -33.4 0 45.44 - - - - 68.2 -22.76 0-360 101 \
5 10.397 44.47 Pk 37.4 -25.2 0 56.67 - - - - 68.2 -11.53 0-360 199 \

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

Radiated Emissions

Frequency Meter Det AFT345 Amp/Cbl/FI DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
*1.199 53.07 PK-U 28.5 -35.7 0 45.87 - 74 -28.13 - - 195 261 A
*1.2 32.36 ADR 285 -35.7 [ 25.16 54 -28.84 - 195 261 v
*1.594 56.64 PK-U 28.8 -35.2 [ 50.24 - 74 -23.76 - - 35 105 v
*1.594 34.83 ADR 28.8 -35.3 0 28.33 54 -25.67 - 35 105 A
*1.394 55.49 PK-U 29.4 -34.7 [ 50.19 - - 74 -23.81 - - 217 350 v
*1.399 32.93 ADR 29.4 -34.7 [ 27.63 54 -26.37 - 217 350 v
*15.6 35.21 PK-U 40.8 -23.3 0 52.71 - - 74 -21.29 - - 65 209 H
*15.598 23.6 ADR 40.8 -23.4 [ 41 54 -13 - - 65 209 H
3.467 44.91 PK-U 334 -33.4 [ 44.91 - - - - 68.2 -23.29 136 101 v
10.398 51.07 PK-U 37.4 -25.1 0 63.37 - - - - 68.2 -4.83 177 200 A

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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HIGH CHANNEL HORIZONTAL

| 1l:UL Fremont,5m Chamber B 17 Sep 2815 28:087:48
Rodioted Emissions 3-Meters
195 Project Number: 15028862
Client;Echostar
ConfigiEUT + Test Laptop
Mode:UNII 5.2 HARM 11a 5248 SIS0
95 Tested by:0. Stoelting
85
Peok Limit (dBulU/m)
75
2 UNII Non-Restricted C(dBulU/m]
3 5
3 6
@
K .
~ Avg Limit (dBuU/m)
55
g | :
45 ’
1
B R T Y N N PUOY T O
D A AR ol o
25 :
1 18 18
Frequency (GHz)
Range (6i1z) RBU/UG " Ref/Aitn Det/ong Tupe Sueep Pls  #ows/Mode Fosition Ronge (GHz) RBWUBH  Ref/Attn Det/Avg Tupe Seeep Pte #5ups/fode  Foeition
1:1-5.88 HG-6B)/3  B7/8  PEAK/Far Avg(RNS)  uto 681 HAKH 8-360cege H | 5:6.15-18 IMC-6BI/30  BI/B  FEAK/Fir Avg(RMS)  Auto 18k A 8-360dege H
3:5.88-6.15 NC-EB) /B 1E1/18 PEAK/Par Avg(RNS)  futo SEal HAKH 8-360ceg= H
b.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015

| 1l:UL Fremont,5m Chamber B 17 Sep 2815 28:087:48
Rodioted Emissions 3-Meters
195 Project Number: 15028862
Cljent:Echostar
CohfigiET + Test Laptop
Mode:UNII 5.2 HARM 11a 5248 SIS0
95 Tetted by:0. Stoelting
85
Peok Limit (dBulU/m)
75
2 UNII Non-Restricted (dBuU/m]
3
3 65
3
~ Avg Limit (dBuU/m) 5
55 Q
45 3
2 9 a
=}
35 S
25
1 18 18
Frequency (GHz)
Range (6i1z) RBU/UB  Ref/Attn Dst/Avg Tupe Sueep Pls  #owps/Mode Fosition Renge (GHz) RBWUBH  Ref/Attn Det/Avg Tupe Seeep Pte #5ups/Made Fosition
b.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

HIGH CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (d8) Restricted (d8) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuv/m)
1 *1.198 46.47 Pk 28.5 -35.7 0 39.27 - - 74 -34.73 - - 0-360 199 H
2 *1.39 45.49 Pk 29.4 -34.7 0 40.19 - - 74 -33.81 - - 0-360 101 \
3 *16 50.22 Pk 28.8 -35.1 0 43.92 - - 74 -30.08 - - 0-360 101 \
4 *4.785 39.09 Pk 343 -31.5 0 41.89 - - 74 -32.11 - - 0-360 200 \
6 *15.716 31.2 Pk 40.6 -23.5 0 483 - - 74 -25.7 - - 0-360 199 H
5 10.479 44.37 Pk 37.4 -25.3 0 56.47 - - - - 68.2 -11.73 0-360 101 \

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

Radiated Emissions

Frequency Meter Det AFT345 Amp/Cbl/FI DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity

(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (cm)

(dBuv) (dBuV/m) (dBuV/m)

*1.2 54.29 PK-U 28.5 -35.7 0 47.09 - 74 -26.91 - - 256 144 H
*1.197 32.61 ADR 285 -35.6 [ 25.51 54 -28.49 - - - - 256 144 H
*1.394 56 PK-U 29.4 -34.7 [ 50.7 - 74 -23.3 - - 15 297 v
*1.394 33.04 ADR 29.4 -34.7 0 27.74 54 -26.26 - - 15 297 A
*1.598 55.31 PK-U 28.8 -35.2 [ 48.91 - 74 -25.09 - - 31 159 v
*1.599 33.88 ADR 28.8 -35.1 [ 27.58 54 -26.42 - 31 159 v
*4.787 50.67 PK-U 343 -31.5 0 53.47 - 74 -20.53 - - 242 270 A
*4.784 30.89 ADR 343 -31.5 [ 33.69 54 -20.31 - - 242 270 v
*15.715 34.76 PK-U 40.6 -23.5 [ 51.86 - 74 -22.14 - - 198 265 H
*15.717 233 ADR 40.6 -23.5 0 40.4 54 -13.6 - - - - 198 265 H

10.48 50.12 PK-U 374 -25.4 [ 62.12 - - - - 68.2 -6.08 203 117 v

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U20962-E2V2
MODEL ID: 1D:091

DATE: October9, 2015
FCC:DKN-MJS79

12.1.2.

TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.2 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12l:UL Fremont,5m Chamber B 18 Sep 2815 13:43:85
Restricted Bandedge
- Project Number : 15u28952
1 Client:EchoStar
Config:EUT + Test Laptop
Mode :ONIT 5.2 BE H_11n HT28 5188 CI
195 Tested byiJ. Ly M
P
95 if/
. V.
< Peak Limit C(dBuU/m] J
> 7|: m
5
& 2 /M
s i
Averoge Limit (dBuy/m) /
5|:
45 " o
3|:
5 2BMHz/ 5.2
Frequency (GHzJ
Range (Gfl2) REU/BU  Ref/Attn  Det/Avg Tupe Sueep Pte  #ups/Mods  FPosition Range (&) REUABN  Ref/Attn  Dst/fvg Tupe Susep Pte  ¥oups/Mods Position
1:55.2 HG-6B)/M 18718 PEAK/Pur Avg(RNS)  Zmeec(Aut) BBBI  MAXH 191 degs { 2:55.2 M6/ 187/10 AUER/Par Avg(RYS)  2Buseo(Puto) 8081 1BBTAUG 191 degs 177]
BandEdge 5-5.26Hz UNII Method Av - H.TST 38915 4 Jun 2815 Rev 9.5 24 Jun 2015
Trace Markers
Marker Frequency Meter Det AFT345 Amp/CbI/Fit | DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) +/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
2 *5.147 55.35 Pk 341 -22 0 67.45 - - 74 -6.55 191 177 H
4 *5.149 39.35 RMS 341 -22 0 51.45 54 -2.55 - 191 177 H
1 *5.15 50.09 Pk 34.1 -22 0 62.19 - - 74 -11.81 191 177 H
3 *5.15 39.02 RMS 34.1 -22 0 51.12 54 -2.88 - 191 177 H
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REPORT NO: 15U20962-E2V2
MODEL ID: 1D:091

DATE: October9, 2015
FCC:DKN-MJS79

VERTICAL PEAK AND AVERAGE PLOT

| 250 Fremont Sn Chamber B 18 Sep 2015  13:55:03
Restricted Bondedge
= Project Number:15u28962
" Client:EchoStar
Config:EUT + Test Loptop
Mode:DNTI_5.2 BE_U_11n_HT2B_5188_CI
185 Tested by:J. Ly
ww" iy
[ : i
5 ;
? s G
| \
85 i I
‘e . ;
£ Peak Limit C(dBuU/m W
> 7K W‘
J K|
m I
° |
61: K [ 4 |
Average Limit (dBull/m) w
51: |
" L & i
MMNWMW VM IO DA e 3
45 : ;
35
5 ZBMH=/ 5.2
Frequency (GHz)
Range (6Hz) REW/UBU Ref/Attn  Dei/Avg Tupe Sueep Pts #Sups/Mode Position Ronge (6Hz) RBU/UBH Ref/Attn  Det/Avg Type Sueep Fte  ¥upe/liode Fosition |
& 1¥ dB) /M 16 PE ar F RMS. 2B utc o) fAXE dec ‘
BondEdge 5-5.26Hz UNIT Method Av - U.TST 3@S15 4 Jun 2615 Rev 9.5 24 Jun 2015
Trace Markers
Marker Frequency Meter Det AFT345 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 *5.149 49.76 Pk 34.1 =22 0 61.86 - 74 -12.14 92 329 \Y
1 *5.15 46.18 Pk 34.1 =22 0 58.28 - - 74 -15.72 92 329 \Y
3 *5.15 33.7 RMS 34.1 -22 0 45.8 54 -8.2 92 329 \%
4 *5.15 35 RMS 34.1 -22 0 47.1 54 -6.9 92 329 \%

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

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

HORIZONTAL PEAK AND AVERAGE PLOT

WZRUL Fremont,5m Chamber B 22 Sep 2815 12:38:42
Restricted Bondedge
= Project Number:15u2B862
i Client:EchoStar
Config:EUT + Test Laptop
Mode:ONII 5.2 BE_H_11n_HT28_5288_CI
185 Tested byTJ. Ly
gl: ’[J
65 | //
e X !
~ Peak Limit (dBuU/m //
> 7l:
J
@
z /
6:
Average Limit (dBul/m) /ﬂ
55 = , ) VIJW
45 4 3, ettt
i
35
5 28MH=z/ 5.2
Frequency (GHz)
Range (6H2) REUVBN  Ref/Attn Dst/Avg Tupe Sueep Pis #owps/fods Position Range (GHz) REWUBN  Ref/Attn Det/Avg Tups Seeep Pts  Houps/fode Position
55.2 MC-6dB)/3H  17/18 PEAK/Pir Avg(RMS)  ZBmsec(huto) 8281 MXH 197 degs 250 | 2:5-5.2 MCEBI/M  187/18 AUER/Par Ag(RMS)  2Bnsectbuto) 8301  1BUTAVG 197 dege 250 cn
BondEdge 5-5.26Hz UNII Method Av - H.TST 38915 4 Jun 2815 Rev 9.5 24 Jun 2815

HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
4 *5.119 32.99 RMS 34 -22 44.99 54 -9.01 - - 197 250 H
2 *5.149 46.2 Pk 34.1 -22 58.3 - - 74 -15.7 197 250 H
1 *5.15 40.1 Pk 34.1 -22 52.2 - - 74 -21.8 197 250 H
3 *5.15 32.17 RMS 34.1 -22 44.27 54 -9.73 - - 197 250 H

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

RMS - RMS detection
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

VERTICAL PEAK AND AVERAGE PLOT

WZRUL Fremont,5m Chamber B 22 Sep 2815 12:45:44

Restricted Bondedge

- Project Number: 15120962

t Client EchoStar

ConfigiEUT + Test Laptop
Mode:ONII_5.2_BE_U_11n_HT28_5288_CI

185 Tested by™J. Ly
. |
‘/(
85 ‘w
N Peck Limit C(dBuU/m)
3 7Sk b b
S .
55 Average Limit (dBul/m) S ottt
a5, ; z | id 3
35
5 28MH=z/ 5.2
Frequency (GHz)
Forge @) RUUBL — Ref/fin Dot/ivg Type T Gwep Pia Fapallleds Fosition Range (GHz) REWUBN  Ref/Attn Det/Avg Tups Seeep Pt H5ups/fode  Position
BondEdge 5-5.26Hz UNII Method Av - U.TST 38915 4 Jun 2815 Rev 9.5 24 Jun 2815
VERTICAL DATA
Trace Markers
Marker Frequency Meter Det AF T345 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
4 *5.128 32.33 RMS 34.1 -22 44.43 54 -9.57 - - 96 285 \
2 *5.149 44.98 Pk 34.1 -22 57.08 - - 74 -16.92 96 285 \
1 *5.15 39.46 Pk 34.1 -22 51.56 - - 74 -22.44 96 285 \
3 *5.15 31.73 RMS 34.1 -22 43.83 54 -10.17 - - 96 285 \
* - indicates frequency in CFR15.205/1C7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

! 1:UL Fremont,5m Chomber B 17 Sep 2815 23:28:27
Rodioted Emissions 3-Meters
185 Project Number:15U2B362
Client:Echostar
ConfigiEUT + Test Laptop
Mode:UNIT 5.2 HARM 11n HT28 5188 SISO
95 Tested by:0. Stoelting
as
Peak Limit C(dBuU/m)
75
2 NI N Restr ted (dBu
3 5
3 6
@
o
~ Avg Limit (dBulU/m)
55 =
b | ww
= | iy o B s
‘ N”L “W -
s Ml
o5
1 18 18
Frequency (GHz)
Range (6H) RBU/UBU  Ref/Aitn Det/Avg Tpe Sueep Fis #owpe/fiode Fosition Ronge (Gt REWUB  Ref/Attn Det/Avg Type Suesp Pts #ups/fods FPosition
1-5.08 MC-6dB)/30  87/B  PEAK/Fir Avg(RHS)  Auto 68l WK B-360dege H | 5:6.15-18 MC-6B)/30  BI/B  PEGK/Fur Avg@RMS)  Auto 18k M 8-368degs H
3:5.88-6.15 1M(-648) /381 187/18  PEAK/Pur Avg(RYS)  Auto 5081 MAXH Eddegs H
b.TST 38915 16 Jun 2015 Rev 9.5 24 Jun 2015

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2
MODEL ID: 1D:091

DATE: October9, 2015
FCC:DKN-MJS79

LOW CHANNEL VERTICAL

UL Fremont,5m Chamber B

17 Sep 2815 23:28:27

[

Rodioted Emissions 3-Meters
- Project Number: 15028862
18 Client:Echostor
ConfigiELT + Test Laptop
Made:UNII 5.2 HARM 11n HTZ28 5188 SISO
95 Tested by:0. Stoelting
85
Peok Limit (dBulU/m)
75
2 UNII Non-Restricted (dBuU/m]
3 5
3 6
@
T
- Avg Limit (dBuU/m) 6
55 o
45 3 5
- i
2 4
35 1 g
25
1 18 18
Frequency (GHz)
Range (6i1z) RBU/UB  Ref/Attn Dst/Avg Tupe Pls  #owps/Mode Fosition Renge (GHz) RBWUBH  Ref/Attn Det/Avg Tupe Seeep Pte #5ups/Made Fosition

p. TST 30815 16 Jun 2615

Rev 9.5 24 Jun 2615

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

LOW CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (d8) Restricted (d8) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuv/m)
1 *1.199 45.03 Pk 28.5 -35.7 0 37.83 - - 74 -36.17 - - 0-360 101 \
2 *1.399 45.23 Pk 29.4 -34.7 0 39.93 - - 74 -34.07 - - 0-360 101 \
3 *1.594 49.03 Pk 28.8 -35.3 0 42.53 - - 74 -31.47 - - 0-360 101 \
4 *2.88 37.72 Pk 32,6 -33.3 0 37.02 - - 74 -36.98 - - 0-360 200 \
5 3.453 43.25 Pk 333 -33.6 0 42.95 - - - - 68.2 -25.25 0-360 101 \
6 10.36 44.02 Pk 37.4 -25.6 0 55.82 - - - - 68.2 -12.38 0-360 199 \

* - indicates frequency in CFR15.205/1C7.2.2 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AFT345 Amp/Cbl/FI DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
*1.2 54.97 PK-U 285 -35.7 0 47.77 - 74 -26.23 - - 178 263 \
*1.2 32.91 ADR 28.5 -35.7 [ 25.71 54 -28.29 - - 178 263 \
*1.398 55.71 PK-U 29.4 -34.7 [ 50.41 - 74 -23.59 - - 18 297 \
*1.398 33.43 ADR 29.4 -34.7 0 28.13 54 -25.87 - - 18 297 \
*1.593 55.48 PK-U 28.8 -35.3 [ 48.98 - 74 -25.02 - - 16 182 \
*1.594 34.54 ADR 28.8 -35.3 [ 28.04 54 -25.96 - - 16 182 \
*2.88 58.03 PK-U 32.6 -33.3 0 57.33 - - 74 -16.67 - - 176 324 \
*2.88 344 ADR 32,6 -33.3 [ 33.7 54 -20.3 - - 176 324 \
3.453 44.66 PK-U 333 -33.6 [ 44.36 - - - - 68.2 -23.84 131 154 \
10.359 51.83 PK-U 37.4 -25.6 0 63.63 - - - - 68.2 -4.57 267 378 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

MID CHANNEL HORIZONTAL

11:UL Fremont,5m Chamber A 18 Sep 2815 17:15:19
Rodioted Emissions 3-Meters
195 Project Number: 15028862
Client;EchoStar
CopfigiET + Test Laptop
Mope :ONII_5.2_11n_HT2B_HARM_ 5288
95 Tekted byK.Kadida
85
Peok Limit (dBulU/m)
75
2 UNII Non-Restricted C(dBulU/m]
3 5
3 6
@
5 ‘
~ Avg Limit (dBuU/m)
55
. e ] |
1
2 5 N
Q
o5 M‘W bm
1 18 18
Frequency (GHz)
Range (6i1z) RBU/UG  Rel/Bitn Det/ong Tupe Sueep Pls  #ows/Mode Fosition Ronge (GHz) RBWUBH  Ref/Attn Det/Avg Tupe Seeep Pte #5ups/fode  Foeition
1:1-5.88 N(-68)/3  B7/B  PEAK/Fur Avg(RMNS)  17BnsecChuto) 601  MAKH 8-360cege H | 5:6.15-18 INC-6BI/30  BI/B FEAK/Fir Avg(RMS)  Auto 18 A 8-360ckge H
3:5.88-6.15 NC-6B) /B 1E1/18 PEAK/Par Avg(RHS)  uto SEal HAKH 8-36ceg= H
UNIT 5.2 HARM 11n HT2@ 5266 Power 16.DAT 30915 16 Jun 2815 Rev 9.5 24 Jun 2615

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2
MODEL ID: 1D:091

DATE: October9, 2015
FCC:DKN-MJS79

MID CHANNEL VERTICAL

UL Fremont,5m Chamber A

18 Sep 2815 17:15:19

[

Rodioted Emissions 3-Meters
- Project Number: 15028862
18 Client:EchoStor
ConfigiEUT + Test Laptop
Mode :ONII_5.2_11n_HT2B_HARM_ 5288
95 Tested byK.Kedida
85
Peok Limit (dBulU/m)
75
2 UNII Non-Restricted (dBuU/m]
3 5
3 6
@
T
~ Avg Limit (dBuU/m)
55 8
=
45
3 4 8
=} o
[ SSSSSUSUSSRRR NN SUSSOUOOUUUUUOUOUN OSSNSO USSR SUU0 SOSRION NUO YRR N
25
1 18
Frequency (GHz)
Range (6i1z) RBU/UB  Ref/Attn Dst/Avg Tupe Sueep Pls  #owps/Mode Fosition Renge (GHz) RBWUBH  Ref/Attn Det/Avg Tupe Seeep Pte #5ups/Made Fosition

UNIT 5.2 HARM 11n HT2@ 5266 Power 16.DAT 30915 16 Jun 2815

Rev 9.5 24 Jun 2615

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (d8) Restricted (d8) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuv/m)
1 *1.197 47.18 Pk 28.5 -35.6 0 40.08 - - 74 -33.92 - - 0-360 199 H
2 *1.593 44.94 Pk 28.8 -35.3 0 38.44 - - 74 -35.56 - - 0-360 101 H
3 *1.198 47.91 Pk 28.5 -35.7 0 40.71 - - 74 -33.29 - - 0-360 101 \
4 *1.597 47.17 Pk 28.8 -35.2 0 40.77 - - 74 -33.23 - - 0-360 101 \
5 3.466 38.33 Pk 334 -33.5 0 38.23 - - - - 68.2 -29.97 0-360 199 H
6 3.466 42.45 Pk 334 -33.5 0 42.35 - - - - 68.2 -25.85 0-360 199 \
8 10.398 41.61 Pk 37.4 -25.1 0 53.91 - - - - 68.2 -14.29 0-360 101 \
7 10.399 39.64 Pk 37.4 -25.2 0 51.84 - - - - 68.2 -16.36 0-360 101 H

* - indicates frequency in CFR15.205/1C7.2.2 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AFT345 ‘Amp/Chi/FI DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (d8) (dBuv/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)
*1.197 55.01 PK-U 28.5 -35.6 [ 47.91 - - 74 -26.09 - - 21 268 H
*1.196 327 ADR 28.4 -35.6 0 25.5 54 -28.5 - 21 268 H
*1.595 53.95 PK-U 28.8 -35.2 [ 47.55 - - 74 -26.45 - - 150 118 H
*1.593 33.86 ADR 28.8 -35.3 [ 27.36 54 -26.64 - 150 118 H
*1.198 58.07 PK-U 285 -35.7 0 50.87 - 74 -23.13 - - 278 102 \
*1.2 37.65 ADR 28.5 -35.7 [ 30.45 54 -23.55 - - 278 102 \
*1.599 53.29 PK-U 28.8 -35.1 [ 46.99 - 74 -27.01 - - 278 102 \
*1.598 35.56 ADR 28.8 -35.2 0 29.16 54 -24.84 - - - - 278 102 \
10.399 51.91 PK-U 37.4 -25.2 [ 64.11 - - - - 68.2 -4.09 34 297 H
10.399 51.47 PK-U 37.4 -25.2 [ 63.67 - - - - 68.2 -4.53 34 297 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U20962-E2V2
MODEL ID: 1D:091

DATE: October9, 2015
FCC:DKN-MJS79

HIGH CHANNEL HORIZONTAL

11:UL Fremont,5m Chamber A 18 Sep 2815 18:85:16
Rodioted Emissions 3-Meters
- PPDJECL Number: 15028562
18 Cl jent:EchoStar
CobfigiET + Test Laptop
Mogle:UNII_5.2_11n_HT28_5248_HARM
95 Tebted byK.Kadida
85
Peok Limit (dBulU/m)
75
2 UNII Non-Restricted (dBuU/m]
3 5
5 6
@
T
~ Avg Limit (dBuU/m)
55 5
[=)
45 4
1 2 7 W
= ¢ i .
M - e o
ok A
Sty '
1 18 18
Frequency (GHz)
Range @) RBU/UE " Ref/iiin Det/ing Type. Sep s THape/fode Fosition Ronge (GHz) RO~ Ret/ivin Dot/hvo Type Seeep Pte #5ups/fode  Foeition
1:1-5. B 1H(-6d8) /38 PEAK/Pir Avg(RHS)  17EncecCAuto) 6001  HAXH degs H | 5:6.15-18 MC-68)/30  B1/B ivgRKS)  Auto 18k A 8-360dege H
3:5.88-6.15 e e I QRIS Ruto I KK = 3=

UNIT 5.2 HARM {1n HT2@ 5246 Power

16.DAT 38915 16 Jun 2815

Rev 9.5 24 Jun 2615

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2

MODEL ID: 1D:091

DATE: October9, 2015
FCC:DKN-MJS79

HIGH CHANNEL VERTICAL

UL Fremont,5m Chamber A

18 Sep 2815 18:85:16

[

Project Number: 15028862

Rodioted Emissions 3-Meters

185 Client:EchoStor
ConfigiEUT + Test Laptop
Mode :ONII_5.2_11n_HT2B_5248_HARM
95 Tested byiK.Kedida
85
Peok Limit (dBulU/m)

75
2 UNII Non-Restricted C(dBulU/m]
3 5
3 6
@
K .
~ Avg Limit (dBuU/m)

55 6

5 4
4 o
3
=}
35
25
1 18 18
Frequency (GHz)
Range (6i1z) RBU/UB  Ref/Attn Dst/Avg Tupe Sueep Pls  #owps/Mode Fosition Renge (GHz) RBWUBH  Ref/Attn Det/Avg Tupe Seeep Pte #5ups/Made Fosition

UNIT 5.2 HARM {1n HT2@ 5246 Power

16.DAT 38915 16 Jun 2815

Rev 9.5 24 Jun 2615

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

HIGH CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (d8) Restricted (d8) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuv/m)
1 *1.2 44.79 Pk 28.5 -35.7 0 37.59 - - 74 -36.41 - - 0-360 200 H
2 *1.599 45.27 Pk 28.8 -35.1 0 38.97 - - 74 -35.03 - - 0-360 200 H
3 *1.195 47.07 Pk 28.4 -35.6 0 39.87 - - 74 -34.13 - - 0-360 101 \
4 *1.598 50.33 Pk 28.8 -35.2 0 43.93 - - 74 -30.07 - - 0-360 101 \
7 1.993 39.44 Pk 323 -33.9 0 37.84 - - - - 68.2 -30.36 0-360 101 H
8 1.998 40.78 Pk 323 -34 0 39.08 - - - - 68.2 -29.12 0-360 101 \
5 10.479 40.72 Pk 37.4 -25.3 0 52.82 - - - - 68.2 -15.38 0-360 199 H
6 10.482 42.48 Pk 37.4 -25.4 0 54.48 - - - - 68.2 -13.72 0-360 199 \

* - indicates frequency in CFR15.205/1C7.2.2 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AFT345 ‘Amp/Chi/Fl DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)
*1.19 49.66 PK-U 28.4 -35.6 [ 42.46 - 74 -31.54 - - 109 102 \
*1.195 32.38 ADR 28.4 -35.6 0 25.18 54 -28.82 - - 109 102 \
*1.598 55.88 PK-U 28.8 -35.2 [ 49.48 - 74 -24.52 - - 176 113 \
*16 34.29 ADR 28.8 -35.1 [ 27.99 54 -26.01 - - - 176 113 \
10.48 46.31 PK-U 37.4 -25.4 0 58.31 - - - - 68.2 -9.89 220 231 H
10.481 36.67 PK-U 37.4 -25.4 [ 48.67 - - - - 68.2 -19.53 220 231 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Av - Average detection
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

12.1.3. TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 5.2 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

UL Fremont,5m Chamber A 6 Det 2815 gu:38: 26
125
Restricted Bondedge
= Pro ject Number: 15028962
" Client:Echostar
Config:EUT + Test Laptop
Mode :UNIT 5.2 BE H 11n HT48 5198 Ci
185 Tested by:R.A
il MW
95 ! ¥
/ e, et
. o)

CdBuU/m)
)
\E

75 Peak Limit (dBulU/m

65

55 Averaoge Limit (dBul/md M/"’/
45 /MM

3!:
5 2BMHz/ 5.2
Frequency (GHz)
Range (GHz) R/ VBl Ref/Attn Det/Avg Tupe Sueep Pts  #5vps/Mode Position Renge (6z) RBU/UBW Ref/Atin Det/Avg Tupe Sueep Pts #oups/fiode Fosition
1:55.2 1HC-6d8)/3M 187/18 PEAK/Pur Avg(RMS)  2neec(huto) 8081  MAXH 6 degs 28] 2:5-5. 1M(-6dB>/3M 167/18  AVER/Pur Avg(RNS) 2Bnsec(fuio) 8681 1BBTAVS 6 degs 209
BondEdge 5-5.26Hz UNII Method Av - H.TST 38915 4 Jun 2015 Rev 9.5 24 Jun 2815

HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.15 49.61 Pk 34.2 -20.7 63.11 - - 74 -10.89 6 209 H
2 *5.149 52.91 Pk 34.2 -20.7 66.41 - - 74 -7.59 6 209 H
3 *5.15 38.92 RMS 34.2 -20.7 52.42 54 -1.58 6 209 H
4 *5.15 39.44 RMS 34.2 -20.7 52.94 54 -1.06 6 209 H

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

RMS - RMS detection

Page 83 of 204

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: 15U20962-E2V2
MODEL ID: 1D:091

DATE: October9, 2015
FCC:DKN-MJS79

VERTICAL PEAK AND AVERAGE PLOT

| o5l Fremont Sm Chamber B 18 Sep 2815 16:84:82
Restricted Bondedge
- Project Number:15u28962
" Client:EchoStar
Config:EUT + Test Loptop
Mode :ONTI_5.2_BE_U_11n_HT4B_51399_CI
185 Tested by:J. Ly
95
Mummwvwm
55 {
< Peak Limit (dBuU/m
> 75 .1
3 y
m
el
65 7 m i
"
5 Average Limit (dBull/m) |
|
b AR i e Mt e BT
45 | é i |
35
5 2BMH=z/ 5.2
Frequency (GHz)
Range (6Hz) REW/UBU Ref/Attn  Dei/Avg Tupe Sueep Pts #Sups/Mode Position Ronge (6Hz) RBU/UBH Ref/Attn  Det/Avg Type Sueep Fte  ¥upe/liode Fosition |
& 1¥ dB) /M 16 PE r F RMS. 2B utc o0’} fAXE deg ‘
BondEdge 5-5.26Hz UNIT Method Av - U.TST 3@S15 4 Jun 2615 Rev 9.5 24 Jun 2015
Trace Markers
Marker Frequency Meter Det AFT345 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 *5.149 37.72 RMS 34.1 22 0 49.82 54 -4.18 - 95 357 v
1 *5.15 46.22 Pk 34.1 22 0 58.32 74 -15.68 95 357 v
2 *5.15 50.28 Pk 34.1 22 0 62.38 - - 74 -11.62 95 357 v
3 *5.15 36.87 RMS 34.1 22 0 48.97 54 -5.03 95 357 v

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

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

HORIZONTAL PEAK AND AVERAGE PLOT

12:UL Fremont,5m Chamber B 22 Sep 2815 13:21:87
Restricted Bondedge
= Project Number:15u28962
1 Client:EchoStar
Config EUT + Test Laptop
Mode :ONII_5.2 BE_H_11n HT48_5230_CI
185 Tested by:J. Ly
95
85
& . ;
~ Peak Limit (dBuU/m
> 75 PR L L
5
B )
65 | il
LTl s
mi 2 ! i
- t (o 3
5ol Average Limit (dBul/m 5 g o
! i Y i L " YO PR R il M’"‘M
1 y i i d b ! , I : " . d .
45 3M
o
3;
5 28BMHz/ 5.2
Frequency (BHz)
Range (6Hz) REU/UBU  Ref/Attn Det/Avg Tpe Susep Pts  #Sups/Mode Fosition Range (61) REU/UBW  Ref/Atin Dst/fvg Tupe Pts #5ups/fiods Fosition
1:55.2 MC-6B)/M  187/18  PEAK/Fur Avg(RNS)  Clneec(Auto) BBBY  HAXH 59 degs | 2:5-5.2 BB/ 1BI/10 AUER/Pur Avg(RYS) ec(uto) SEB1 IBGTAVG 259 degs 3]
BandEdge 5-5.26Hz UNII Method Av - H.TST 38315 4 Jun 2015 Rev 9.5 24 Jun 2015

HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.15 41.34 Pk 34.1 -22 53.44 - - 74 -20.56 259 397 H
2 *5.127 44.89 Pk 34.1 -22 56.99 - - 74 -17.01 259 397 H
3 *5.15 32.17 RMS 34.1 -22 44.27 54 -9.73 - - 259 397 H
4 *5.15 33.35 RMS 34.1 -22 45.45 54 -8.55 - - 259 397 H

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

RMS - RMS detection

Page 85 of 204

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: 15U20962-E2V2
MODEL ID: 1D:091

DATE: October9, 2015
FCC:DKN-MJS79

VERTICAL PEAK AND AVERAGE PLOT

‘EEUL Fremont, 5m Chamker B

22 Sep 2815 13:36:34

s

Restricted Bondedoge

Project Number:!5u2B8962
Client;EchoStar

CanfigiEUT + Test Loptop
Macke : ONIT 5.2 BE U _11n HT4@ 5238 C1

185 Tested by:J. Ly
g5
85
E Peok Limit CdBuU/m)
= 75
@
5
P S S O SO OOt S RSSO SRS 1 11" SO gl
- Averogs Limit (dBuli/m) ? |
) &
35
5 ZBMHz/ 5.2
Frequency (GHz)
Ronge (Gfiz) Det Rl VB fvg Ty Sueep Pts 4ups/fode  Fosition Ronge (6iz) et REU U g Typ Sueep Pls  tupsiliade  Position
1:55.2 PEFK  IM(-6oE) M Pur AvalRMS)  Aubo/Cpled  BBB1  Ini/MASH 277 deos 998 cn U
LNITI 5.2 BE U 11n HT48 5238 C1 PLS!17.5 . DAT 38915 4 Jun 2615 Rev 9.5 12 Jun 2614
VERTICAL DATA
Trace Markers
Marker Frequency Meter Det AF T345 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.15 40.92 PK 341 -22 53.02 - 74 -20.98 277 398 "
2 *5.077 43.41 PK 34 -22.2 55.21 - - 74 -18.79 277 398 "
3 *5.15 31.47 RMS 341 -22 43.57 54 -10.43 277 398 "
4 *5.148 32.63 RMS 341 -22 44.73 54 -9.27 277 398 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20962-E2V2
MODEL ID: 1D:091

DATE: October9, 2015
FCC:DKN-MJS79

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

~UL Fremont,5m Chomber A

18 Sep 2815

18:58:21

[
Rodioted Emissions 3-Meters
185 Project Number:15U2B362
Client:EchoStar
ConfigiEUT + Test Laptop
Made:ONII 5.2 11n HT48_HARM 5198
95 Tepted by:K.Kedida
as
Peak Limit C(dBuU/m)
75
2 NI N Restr ted (dBu
3 65
@
o
~ Avg Limit (dBulU/m)
55 J.
45 5
1 i / M
35 it 7 ey Mww
Nt "
ﬂ MAWW"\«‘*M“»W
o5

Frequency (GHz)

Range C(GHz) REW/UBW  Ref/Attn Det/fvg Type Suaep Pls  ¥owps/fade Fosition Range (61z)
1-5.78 MC-6d6) /38 §7/B  PEAK/Pur Avg(RHS)  17nsecCfuto) 6031 MAXH 8-360degs H | 5:6.15%18
5.86-6.15 1M(-6dB) /38l 167/18 PEAK/P G(RMS) ito 50a| MAXH Bdegs

18

18

RBUABH  Ref/Attn Det/Avg Type
MC-6B)/30k  B1/D

Pte  #aups/fode

Secep
PERK/Fur Avg(RHS)  Auto 18k A

Position
8-3Adegs H

UNII_5.2 HARM_11n_HT48_5198_Power _f1.5.DAT 38915 16 Jun 2815

Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2
MODEL ID: 1D:091

DATE: October9, 2015
FCC:DKN-MJS79

LOW CHANNEL VERTICAL

UL Fremont,5m Chamber A

18 Sep 2815 18:58:21

[

Project Number: 15028862

Rodioted Emissions 3-Meters

185 Client:EchoStor
ConfigiEUT + Test Laptop
Mode :ONII_5.2_11n_HT4B_HARM_ 5198
95 Tested byiK.Kedida
85
Peok Limit (dBulU/m)

75
2 UNII Non-Restricted C(dBulU/m]
3 5
3 6
@
K .
~ Avg Limit (dBuU/m)

55

45 7 5

3 i i
35
25
1 18 18
Frequency (GHz)
Range (6i1z) RBU/UB  Ref/Attn Dst/Avg Tupe Sueep Pls  #owps/Mode Fosition Renge (GHz) RBWUBH  Ref/Attn Det/Avg Tupe Seeep Pte #5ups/Made Fosition

UNIT 5.2 HARM {1n HT4@ 5196 Power

11.5.DAT 38915 16 Jun 2615

Rev 9.5 24 Jun 2615

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

LOW CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (d8) Restricted (d8) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuv/m)
1 *1.195 46.7 Pk 28.4 -35.6 0 39.5 - - 74 -34.5 - - 0-360 101 H
2 *1.595 46.04 Pk 28.8 -35.2 0 39.64 - - 74 -34.36 - - 0-360 199 H
3 *1.2 45.61 Pk 285 -35.7 0 38.41 - - 74 -35.59 - - 0-360 101 \
4 *1.594 48.07 Pk 28.8 -35.2 0 41.67 - - 74 -32.33 - - 0-360 101 \
6 10.38 30.02 Pk 37.4 -25.4 0 42.02 - - - - 68.2 -26.18 0-360 101 H
5 10.381 30.5 Pk 37.4 -25.4 0 42.5 - - - - 68.2 -25.7 0-360 200 \

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

Radiated Emissions

Frequency Meter Det AFT345 Amp/Cbl/FI DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
*1.195 49.93 PK-U 28.4 -35.6 0 42.73 - - 74 -31.27 - 1 101 H
*1.197 32.12 ADR 28.5 -35.6 [ 25.02 54 -28.98 - - 1 101 H
*1.595 48.71 PK-U 28.8 -35.2 [ 42.31 - 74 -31.69 1 199 H
*1.59 32.84 ADR 28.8 -35.2 0 26.44 54 -27.56 - - 1 199 H
*1.2 56.03 PK-U 28.5 -35.7 [ 48.83 - - 74 -25.17 - - 322 356 \
*1.199 33.27 ADR 28.5 -35.7 [ 26.07 54 -27.93 - - - - 322 356 \
*1.595 47.52 PK-U 28.8 -35.2 0 41.12 - - 74 -32.88 - - 322 102 \
*1.595 31.94 ADR 28.8 -35.2 [ 25.54 54 -28.46 - - 322 102 \
10.38 36.36 PK-U 37.4 -25.4 [ 48.36 - - 68.2 -19.84 80 331 H
10.381 36.04 PK-U 37.4 -25.3 0 48.14 - - - - 68.2 -20.06 80 331 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Av - Average detection
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

MID CHANNEL HORIZONTAL

| 1l:UL Fremont,5m Chamber A 18 Sep 2815 22:16:083
Rodioted Emissions 3-Meters
- Project Number: 15028862
18 Client:EchoStor
ConfigiEUT + Test Laptop
Mode :ONII_5.2_11n_HT4B_HARM_ 5238
95 Tebted byK.Kadida
85
Peok Limit (dBulU/m)
75
2 UNII Non-Restricted (dBuU/m]
3 5
5 6
@
5 ‘
~ Avg Limit (dBuU/m)
55
45 7
1 2 3
- ? § el B e il
M UYL ———
E:WWM‘J
1 18 18
Frequency (GHz)
Range (6i1z) RBU/UB  Ref/Attn Dst/Avg Tupe Sueep Pls  #ows/Mode Fosition Ronge (GHz) RBWUBH  Ref/Attn Det/Avg Tupe Seeep Pte #5ups/Made Fosition
1:1-5.88 N(-68)/3  B7/B  PEAK/Fur Avg(RMNS)  17BnsecChuto) 601  MAKH 8-360cege H | 5:6.15-18 INC-6BI/30  BI/B FEAK/Fir Avg(RMS)  Auto 18 A 8-360ckge H
3:5.88-6.15 NC-6B) /B 1E1/18 PEAK/Par Avg(RHS)  uto SEal HAKH 8-36ceg= H
LNII 5.2 HARM fin HT4B 5238 Power 14.DAT 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2
MODEL ID: 1D:091

DATE: October9, 2015
FCC:DKN-MJS79

MID CHANNEL VERTICAL

UL Fremont,5m Chamber A

18 Sep 2815 22:16:83

[

Project Number: 15028862

Rodioted Emissions 3-Meters

185 Client:EchoStor
ConfigiEUT + Test Laptop
Mode :ONII_5.2_11n_HT4B_HARM_ 5238
95 Tested byiK.Kedida
85
Peok Limit (dBulU/m)

75
2 UNII Non-Restricted C(dBulU/m]
3 5
3 6
@
K .
~ Avg Limit (dBuU/m)

55

8
5 o
45 o I
4 ©
[}
35
25
1 18 18
Frequency (GHz)
Range (6i1z) RBU/UB  Ref/Attn Dst/Avg Tupe Sueep Pls  #owps/Mode Fosition Renge (GHz) RBWUBH  Ref/Attn Det/Avg Tupe Seeep Pte #5ups/Made Fosition

UNIT 5.2 HARM {1n HT4@ 5230 Power

14.DAT 308915 16 Jun 2815

Rev 9.5 24 Jun 2615

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AFT345 Amp/Cbl/Fitr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuv/m) (dBuV/m)
1 *1.196 45.32 Pk 28.4 -35.6 38.12 - - 74 -35.88 - - 0-360 199 H
2 *1.599 44.14 Pk 28.8 -35.1 37.84 - - 74 -36.16 - - 0-360 101 H
4 *1.199 47.35 Pk 28.5 -35.7 40.15 - - 74 -33.85 - - 0-360 199 \
5 *1.597 52.79 Pk 28.8 -35.2 46.39 - - 74 -27.61 - - 0-360 101 \
3 3.487 39.11 Pk 335 -33.1 39.51 - - - - 68.2 -28.69 0-360 199 H
6 3.487 42.98 Pk 335 -33.1 43.38 - - - - 68.2 -24.82 0-360 199 \
8 10.46 37.77 Pk 374 -25.1 50.07 - - - - 68.2 -18.13 0-360 101 \
7 10.462 32.77 Pk 37.4 -25.1 45.07 - - - - 68.2 -23.13 0-360 199 H

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

Radiated Emissions

Frequency Meter Det AFT345 Amp/Cbi/FI Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
*1.195 49.91 PK-U 28.4 -35.6 42.71 - - 74 -31.29 - - 167 200 H
*1.194 29.89 VAIT 28.4 -35.6 22.69 54 -31.31 - - - - 167 200 H
*1.598 30.25 VAIT 28.8 -35.2 23.85 54 -30.15 - - - - 167 102 H
*1.598 43.32 PK-U 28.8 -35.2 36.92 - - 74 -37.08 - - 167 102 H
*1.596 46.73 PK-U 28.8 -35.2 40.33 - - 74 -33.67 - - 167 102 \
*1.595 32.17 ADR 28.8 -35.2 25.77 54 -28.23 - - 167 102 \
10.46 34.86 PK-U 37.4 -25.1 47.16 - 68.2 -21.04 220 266 \
10.461 439 PK-U 374 -25.1 56.2 - - - - 68.2 -12 220 266 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

12.2. 5.8 GHz

12.2.1. TX ABOVE 1 GHz 802.11a MODE IN THE 5.8 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK PLOT

ZQUL Fremont,5m Chomber B 22 Sep 2015 13:44:46
Bondedge
Project Number: 15028962
10 Cl ient :Echostar
Config:EUT+Test Laptop
Mode:UNII 5.8 BE H [1a_HT2B_§745_C1
g Tested by:John Ly
1
1
-18 |
-28
mit CdBm)
a
E -3
i1}
,4@ I
-50
-68
-78
5.625 13MHz/ 5.755
Frequency (GHz)
Range (GHz) RBUI/UB Ref/Attn Det/Avg Type Sueep Pts  #wps/fode Fosition
1:5.625-5.755 1M(-6dB) /34 8/18 FEAK/Pur Avg(RMS)  Auto 88al  MAXH 237 degs 398
LNIT 5.8 BE H 11 5745 C1_PLS15.DAT 38915 12 Jun 2815 Rev 9.5 24 Jun 2815
CH 149 HORIZONTAL DATA
Trace Markers
Marker Frequency Meter Det AF T345 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
2 5.724 -43.72 Pk 35 -21.7 11.8 -18.62 -17 -1.62 237 398 H
1 5.725 -45.83 Pk 35 -21.7 11.8 -20.73 -17 -3.73 237 398 H
Pk - Peak detector
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

VERTICAL PEAK PLOT

EBUL Fremont, bm Chamker B 22 Sep 2815 13:56:39
Bondedge
Project Number: 15020962
18 Client Echostar
Config EUT+Test Laptop
Made:[NIT 5.8 BE U 11 5745
B Tested byiJohn Ly
e y ¥
-28

Peak Limit (dBm)

EIRP

-68
-78
5.625 13MHz/ 5.7556
Frequency (GHz)
Range (Ghz) Det  Rel VB g T Susey Pts #oups/fode  Position
1 5.522*5 755 FEAK  IM(-6dB) M Pur Evg?%ﬁ) Qutu/Ep\ed 8881 Inf/MAXH 269 degs 3% cn |
UNIT 5.8 BE U 11a 5745 C1 _PLS15.DAT 38915 12 Jun 2815 Rev 9.5 12 Jun 26814

CH 149 VERTICAL DATA
Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
2 5.724 -47.11 PK 35 -21.7 11.8 -22.01 -17 -5.01 269 396 \
1 5.725 -45.47 PK 35 -21.7 11.8 -20.37 -17 -3.37 269 396 \

PK - Peak detector
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK PLOT

28UL Fremont,5m Chamber B 18 Sep 2815 11:56:58
Bandedge
P oo, Project Number: 15u20962
1 u Client:EchoStar
Config:EUT + Test Laptop
Mode:ONII 5.8 BE H 11a 5825 Cl
8 Tested byiJ. Ly
| —
-20
Peak Limit C(dBm)
o
£ -3
w
-48
-58
-68
-78
5.8 2BMHz/ 6
Frequency (GHz)
Range (6z) RGU/UBU  Ref/Attn Det/Avg Tpe Susep Pts  #Sups/Mods  Fositio
5.8 HC-BB)/M  B/10 PERK/Fur Avg(RNS)  Cnsec(Auto) BB HAXH 27 degs
LINIT 5.8 BE_H_I1o 5825 C1_PLS16.DAT 38915 12 Jun 2815 Rev 9.5 24 Jun 2815

CH 165 HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/ Conversio DC Corr Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad n Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) (dB) EIRP
1 5.85 -56.94 Pk 35.4 -21.6 11.8 0 -31.34 -17 -14.34 207 311 H
2 5.861 -58.22 Pk 35.4 -21.6 11.8 0 -32.62 -27 -5.62 207 311 H

Pk - Peak detector
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

VERTICAL PEAK PLOT

UL Fremont,5m Chomber B 18 Sep 2815 12:59:19

208

Bandedge

Project Number: 15u20962
Client EchoStar

Config:EUT + Test Loptop

Mode :ONII_5.8_BE_U_11a_5825_CI
Tested byiJ. Ly

Peak Limit C(dBm)
o
o
H
[T} 0
2
5
L 1 I !
MY s et i M b s b s b
-50
-68
-78
5.8 20MH=z/ 6
Frequency (GHz)
Range (GHz) RBIL/UBU Ref/Attn  Det/fvg Tupe Sweep Pts  #Sups/Mode Position
8 1V dB ). 10 PE rF MS. I ute 0001 MAXH e
UNII 5.8 BE U 11a 5825 CI PLS16.DAT 3@S15 12 Jun 2815 Rev 9.5 24 Jun 2015

CH 165 HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.85 -61.92 Pk 354 -21.6 11.8 -36.32 -17 -19.32 276 382 \%
2 5.906 -64.93 Pk 35.5 -21.6 11.8 -39.23 -27 -12.23 276 382 \%

Pk - Peak detector
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REPORT NO: 15U20962-E2V2
MODEL ID: 1D:091

DATE: October9, 2015
FCC:DKN-MJS79

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

H:UL Fremont,5m Chomber B 17 Sep 2815 28:51:14
Rodioted Emissions 3-Meters
= Project Number: 15020962
18 Client:Echostar
ConfigiEUT + Test Laptop
Mode:UNII 5.8 HARM f1a 5745 SISO
95 Tested fby:0. Stoelting
a5
Peak Limit C(dBuU/m)
75
2 NIT N Restricted (dBu
~
3 6s
@
o
~ Avg Limit (dBulU/m)
55
by
5
' * IM
ol g L \ N it
*l.w \ ’L I N
ZKMWM AT W
1 18 18
Frecquency (GHz)
Range (6H) RBU/UBU  Ref/Aitn Det/Avg Tups Sueep Fls #owps/fode Fosition Ronge (Gfiz) REWUBH  Ref/Attn Det/Avg Type Suesp Pts #5ups/fods FPosition
1:1-5.58 1M(-64B) /38K §7/0 PEAK/Pur Avg(RHS)  Auto 5081 HAXH B-360ckege H | 5:6.15-18 MC-68)/30k 87/6 PERK/Piar Avg(RUS)  Auto 18k MAXH B-360degs H
3i5.08-6.15 HC6dB) /30 167/18  PEAK/Pur AVG(RHS)  uto seal  MaXH 8-368dege H

UNIT 5.8 HARM 11a_ 5745 Power 16.DAT 38915 16 Jun 2815

Rev 9.5 24 Jun 2615

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

LOW CHANNEL VERTICAL

Hl:UL Fremont,5m Choamber B 17 Sep 2815 28:51:14
Rodioted Emissions 3-Meters
195 Project Number: 15028862
Client;Echostar
ConfigiEUT + Test Laptop
Mode:UNIT 5.8 HARM 11a 5745 SIS0
95 Tested by:0. Stoelting
85
Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted (dBuU/m
3 5
3 6
@
K .
~ Avg Limit (dBuU/m)
55
6
o
45 3
2 ) 4 5
=} o @
35 i
25
1 18 18
Frequency (GHz)
Range (6i1z) RBU/UB  Ref/Attn Dst/Avg Tupe Sueep Pls  ups/fode Position Ronge CGHz) RBWUBH  Ref/Attn Det/Avg Tupe Sueep Pte #5ups/Made Fosition
LNII 5.8 HARM fio 5745 Pouer 16.DAT 38315 {6 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

LOW CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (d8) Restricted (d8) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuv/m)
1 *1.194 46.86 Pk 28.4 -35.6 0 39.66 - - 74 -34.34 - - 0-360 199 H
2 *1.399 45.03 Pk 29.4 -34.7 0 39.73 - - 74 -34.27 - - 0-360 199 \
3 *1.597 48.57 Pk 28.8 -35.2 0 42.17 - - 74 -31.83 - - 0-360 101 \
4 *3.83 38.64 Pk 33.4 -33 0 39.04 - - 74 -34.96 - - 0-360 199 \
5 *4.795 37.86 Pk 343 -31.7 0 40.46 - - 74 -33.54 - - 0-360 199 \
6 *11.491 37.28 Pk 383 -25.4 0 50.18 - - 74 -23.82 - - 0-360 101 \

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

Radiated Emissions

Frequency Meter Det AFT345 Amp/Cbl/FI DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
*1.195 54.28 PK-U 28.4 -35.6 0 47.08 - 74 -26.92 - - 261 137 H
*1.195 32.44 ADR 28.4 -35.6 [ 25.24 54 -28.76 - - 261 137 H
*1.4 54.59 PK-U 29.3 -34.7 [ 49.19 - 74 -24.81 - - 193 112 v
*1.397 32.94 ADR 29.4 -34.7 0 27.64 54 -26.36 - - 193 112 A
*1.598 57.12 PK-U 28.8 -35.2 [ 50.72 - 74 -23.28 - - 13 393 v
*1.596 35.46 ADR 28.8 -35.2 [ 29.06 54 -24.94 - - - - 13 393 v
*3.83 43.78 PK-U 334 -33 0 44.18 - 74 -29.82 - - 140 290 A
*3.83 35.21 ADR 334 -33 [ 35.61 54 -18.39 - - 140 290 v
*4.794 45.19 PK-U 343 -31.7 [ 47.79 - 74 -26.21 - - 221 251 v
*4.794 29.13 ADR 343 -31.7 0 31.73 54 -22.27 - 221 251 A
*11.493 43.37 PK-U 383 -25.4 [ 56.27 - 74 -17.73 - - 197 335 v
*11.49 30.37 ADR 383 -25.4 [ 43.27 54 -10.73 - - - - 197 335 v

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

MID CHANNEL HORIZONTAL

| WRUL Fremont,5m Chomber B 17 Sep 2815 21:53:87
Rodiated Emissions 3-Meters
- Project Number: 15020962
18 Client:Echostar
Config:EUT + Test Laptop
Mode:UNII 5.8 HARM 11a 5785 SIS0
95 Tested py:0. Stoelting
85
Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted Bul/m)
3 5
5 6
@
K .
~ Avg Limit (dBul/m)
55
45 ‘ M
| g W o
) A ) e
35 | \I | : . W - I " [k e satas o
me )
WWM
25
1 18 18
Frequency (GHz)
Ronge (6Hz) RBU/UBN  Ref/Attn Det/Avg Tupe Sucep Pls  #oups/fods  Fosition Renge (Gfi2) REW/UBU  Ref/Attn Det/Avg Tupe Seesp Pte  #5ups/Mods FPosition
1:1-5.88 MC6dB)/3Kk  87/B  PEAK/Fir AvgRMS)  Auto sal HAcH B-360ckge H | 5:6.15-18 MC-EBI/30  BI/B  PEAK/Fur RigRHS)  Auto 18k A B-36ddegs H
35.08-6.15 MC6dB)/3k  167/18  PEAK/Pur AvgRHS)  Auto 581 MAKH 8-3hdegs H
LNII 5.8 HARM fio 5785 Pouer {6.DAT 38315 {6 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2
MODEL ID: 1D:091

DATE: October9, 2015
FCC:DKN-MJS79

MID CHANNEL VERTICAL

. UL Fremont,5m Chamber B 17 Sep 2815 21:53:87
Rodiated Emissions 3-Meters
195 Project, Number: 15028962
Client:Zchostar
Config:ZUT + Test Laptop
Mode:UNII 5.8 HARM 11a 5785 SIS0
95 Tested joy:0. Stoelting
85
Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted Bul/m)
3 5
3 6
3
~ Avg Limit (dBuU/m)
55
B
o
45 3 4
1 @ =} o
o 2
35 1
25
1 18 18
Frequency (GHz)
Range (612 ROWUBU  Ref/Attn Det/Avg Type Sueep Pls  #oups/fode Fosition Range (6Hz) REWUBM  Ref/Attn Det/Avg Type Sueep Pte #5ups/Mode Fosition
LNII 5.8 HARM fio 5785 Pouer {6.DAT 38315 {6 Jun 2815

Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AFT345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) Margin(dB Restricted (d8) (Degs) (em)
(dBuv) (dB) (dBuV/m) ) (dBuv/m)
1 *1.195 46.24 Pk 28.4 -35.6 0 39.04 - - 74 -34.96 - - 0-360 101 \
2 *1.39 42.71 Pk 29.4 -34.7 0 37.41 - - 74 -36.59 - - 0-360 200 \
3 *16 49.36 Pk 28.8 -35.1 0 43.06 - - 74 -30.94 - - 0-360 200 \
4 *3.861 41.65 Pk 33.4 -32.8 0 42.25 - - 74 -31.75 - - 0-360 200 \
5 *4.785 39.33 Pk 343 -31.5 0 42.13 - - 74 -31.87 - - 0-360 101 \
6 *11.572 36.92 Pk 38.4 -24.6 0 50.72 - - 74 -23.28 - - 0-360 101 \

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

Radiated Emissions

Frequency Meter Det AFT345 Amp/Cbl/FI DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity

(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (cm)

(dBuv) (dBuV/m) (dBuV/m)

*1.197 52.71 PK-U 28.5 -35.6 0 45.61 - 74 -28.39 - - 185 283 A
*1.197 32.25 ADR 285 -35.6 [ 25.15 54 -28.85 - 185 283 v
*1.394 55.75 PK-U 29.4 -34.7 [ 50.45 - 74 -23.55 - - 188 382 v
*1.394 33.02 ADR 29.4 -34.7 0 27.72 54 -26.28 - 188 382 A
*3.861 44.37 PK-U 334 -32.8 [ 44.97 - - 74 -29.03 - - 295 376 v
*3.86 32.16 ADR 334 -32.9 [ 32.66 54 -21.34 - 295 376 v
*4.787 44.1 PK-U 343 -31.5 0 46.9 - 74 -27.1 - - 69 171 A
*4.787 29.88 ADR 343 -31.5 [ 32.68 54 -21.32 - - 69 171 v
*11.573 37.99 PK-U 384 -24.5 [ 51.89 - 74 -22.11 - - 191 282 v
*11.57 26.23 ADR 38.4 -24.6 0 40.03 54 -13.97 - - 191 282 A
*11.493 43.37 PK-U 383 -25.4 [ 56.27 - 74 -17.73 - - 197 335 v
*11.49 30.37 ADR 383 -25.4 [ 43.27 54 -10.73 - - - - 197 335 v

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

HIGH CHANNEL HORIZONTAL

| WEUL Fremont,5m Chomber B 17 Sep 2815 22:34:16
Rodiated Emissions 3-Meters
- Project Number: 15020962
18 Client:Echostar
Config:EUT + Test Laptop
Mode:UNII 5.8 HARM 11a 5825 SIS0
95 Tested by:0. Stoelting
85
Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted Bul/m)
3 5
3 6
3
~ Avg Limit (dBul/m)
55
45 e
4 o
@ "
.y Ak
5 |L | iw \m | ol y' g
L W,MMWWM
L W WA
1 18 18
Frequency (GHz)
Ronge (6Hz) RBU/UBN  Ref/Attn Det/Avg Tupe Sucep Pls  #oups/fods  Fosition Renge (Gfi2) REW/UBU  Ref/Attn Det/Avg Tupe Seesp Pte  #5ups/Mods FPosition
1:1-5.88 MC6dB)/3Kk  87/B  PEAK/Fir AvgRMS)  Auto sal  HAcH B-360ckge H | 5:6.15-18 MC-6BI/30  B1/B  PEAK/Fur RigRHS)  Auto 18k WAk B-36ddegs H
35.08-6.15 MC6dB)/3k  167/18  PEAK/Pur AvgRHS)  Auto el HAH B-368cegs H
UNIT 5.8 HARM 11 5825 Pouer 16.DAT 38915 16 Jun 2015 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2
MODEL ID: 1D:091

DATE: October9, 2015
FCC:DKN-MJS79

HIGH CHANNEL VERTICAL

. UL Fremont,5m Chamber B 17 Sep 2815 22:34:16
Rodiated Emissions 3-Meters
- Project Number: 15020962
18 Client:Echostar
Config:EUT + Test Laptop
Mode:UNII 5.8 HARM 11a 5825 SIS0
95 Tested by:0. Stoelting
85
Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted Bul/m)
3 5
3 6
3
~ Avg Limit (dBuU/m)
55 -
=
o
45 5
5 3
1 o 9
o
35
25
1 18 18
Frequency (GHz)
Ronge (6Hz) RBU/UBN  Ref/Attn Det/Avg Tupe Sueep Pls  #oups/fods  Fosition Renge (Gfi2) REW/UBU  Ref/Attn Det/Avg Tupe Seesp Pte #5ups/fods  Fosition
LNII 5.8 HARM fio 5825 Pouer {6.DAT 38315 {6 Jun 2815

Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

HIGH CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (d8) Restricted (d8) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuv/m)
1 *1.199 45.13 Pk 28.5 -35.7 0 37.93 - - 74 -36.07 - - 0-360 101 \
2 *1.398 45.73 Pk 29.4 -34.7 0 40.43 - - 74 -33.57 - - 0-360 199 \
3 *1.596 473 Pk 28.8 -35.2 0 40.9 - - 74 -33.1 - - 0-360 199 \
5 *3.879 42.53 Pk 335 -32.6 0 43.43 - - 74 -30.57 - - 0-360 199 \
6 *11.645 38.17 Pk 385 -24.7 0 51.97 - - 74 -22.03 - - 0-360 101 \
4 1.947 41.89 Pk 321 -33.8 0 40.19 - - - - 68.2 -28.01 0-360 199 H

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

Radiated Emissions

Frequency Meter Det AFT345 Amp/Cbl/FI DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity

(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (cm)

(dBuv) (dBuV/m) (dBuV/m)

*1.199 54.34 PK-U 28.5 -35.7 0 47.14 - 74 -26.86 - - 186 146 A
*1.198 32.63 ADR 285 -35.7 [ 25.43 54 -28.57 - 186 146 v
*1.398 54.97 PK-U 29.4 -34.7 [ 49.67 - 74 -24.33 - - 192 386 v
*1.397 32.89 ADR 29.4 -34.7 0 27.59 54 -26.41 - 192 386 A
*1.597 57.63 PK-U 28.8 -35.2 [ 51.23 - 74 -22.77 - - 209 283 v
*1.594 35.59 ADR 28.8 -35.2 [ 29.19 54 -24.81 - - - - 209 283 v
*3.881 47.23 PK-U 335 -32.6 0 48.13 - 74 -25.87 - - 270 400 A
*3.881 34.85 ADR 335 -32.6 [ 35.75 54 -18.25 - - 270 400 v
*11.646 37.76 PK-U 385 -24.7 [ 51.56 - 74 -22.44 - - 79 101 v
*11.647 25.96 ADR 385 -24.7 0 39.76 54 -14.24 - - - - 79 101 A
*11.49 30.37 ADR 383 -25.4 [ 43.27 54 -10.73 - - 197 335 v

1.946 48.86 PK-U 321 -33.8 [ 47.16 - - - - 68.2 -21.04 230 327 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average

Page 105 of 204

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: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

12.2.1. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.8 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL DATA

2@UL Fremont,5m Chomber B 21 Sep 2815 11:53:07
Bandedge
Project Number:15u2B962
19 Client EchoStar
Config:EUT + Test Laptop
Mode:UNIT_5.8 BE H_11n_5745_41_PS14.5
9 Tested byiJ. Ly
-18
P
-20
Peak Limit C(dBm)
a
£ -3
w
-4 1 |
-50
-60
-70
5.625 1 3MHz/ 5.755
Frequency (GHz)
Range (6Hz) REUL/UBW Ref/Attn Det/Avg Tupe Sueep Pts ¥wps/tode FPosition
1:5.625-5.755 1M(-6dB) /34 8/18 PEAK/Pur Avg(RMS)  2Bmsec(Auto) 621 MAXH 212 degs 268
Bondedge 5.625-5.7556Hz 15_487 EIRP - H.TST 38915 12 Jun 2815 Rev 9.5 24 Jun 2815
Trace Markers
Marker Frequency Meter Det AF T345 Amp/Cbl/ Conversio DC Corr Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad n Factor (dB) Reading (dBm) (dB) (Degs) (em)
(dBm) (dB) (dB) EIRP
1 5.725 -45.18 Pk 35 -21.7 11.8 0 -20.08 -17 -3.08 212 260 H
2 5.725 -42.45 Pk 35 -21.7 11.8 0 -17.35 -17 -.35 212 260 H
Pk - Peak detector
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

VERTICAL DATA

ZDUL Fremaont,5m Chamber B 21 Sep 2015 13:08:53
4
Bandedge
o Project Number:15u28962
[ Client:EchoStar
Config:EUT + Test Laptop
Mode UNII 5.8 BE_U_11n 5745 Q1 _PS14.5 }
8 Tested byid. Ly P M ™
f
/
f |
-10
-20
Peak Limit (dBm2
a
x -38
5]
-4 ‘ G
e el
b s o e
-50
-668
-70
5.625 1 3MHz/ 5.755
Frequency (GHz)
Range (@12 RBU/UBU Ref/Attn  Det/Avg Type Sueep Pls  #upe/fode Fosition |
1:5.625- 5 1(-6dB) /34 B EAK/ Pu gCRMS 2Bmsec(fAuto)  BAA L 43 degs 217 ‘
Bandedge 5.625-5.7556Hz 15 487 EIRP - U.TST 38315 12 Jun 2815 Rev 9.5 24 Jun 2815

Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/ Conversio DC Corr Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad n Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) (dB) EIRP
2 5.724 -48.3 Pk 35 -21.7 11.8 0 -23.2 -17 -6.2 143 217 \
1 5.725 -55.5 Pk 35 -21.7 11.8 0 -30.4 -17 -13.4 143 217 Vv

Pk - Peak detector
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

CH 153 HORIZONTAL DATA

ZQUL Fremont,5m Chamber B 22 Sep 2815 14:83:19
Bandedge
Project Number: 15028962
18 Client Echostar
Config:EUT+Test Laptop
Mode :UNII_5.8_BE_H_11n_HT28_5765_CI
a Tested by:John Ly
-18
,28 I
Peak Limit (dBm)
a
r -3
w
2
_4p o)
-58
-68
-78
5.625 13MH=z/ 5.755
Frequency (GHz)
Range (GHz) REW/UBU Ref/Attn  Det/Avg Tupe Sueep Pts #5ups/Mode Position
1:5,625-5.755 1MC-6dB)/3M /10 PEAK/Pur Rvg(RMS)  2@meec(Auto) BBB1  MAXH 248 degs
Bandedge 5.625-5.7556Hz 15_4B7 EIRP - H.TST 38915 12 Jun 2815 Rev 9.5 24 Jun 2815
Trace Markers
Marker Frequency Meter Det AF T345 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
2 5.656 -63.55 Pk 34.9 -21.9 11.8 -38.75 -27 -11.75 240 369 H
1 5.725 -67.25 Pk 35 -21.7 11.8 -42.15 -17 -25.15 240 369 H
Pk - Peak detector
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

CH 153 VERTICAL DATA

28UL Fremont,5m Chamber B 22 Sep 2815 14:86:43
Bandedge
Project Number: 15028962

18 Client:Echostar

Config:EUT+Test Laptop
Mode :ONII_5.8_BE_U_11n_HT2B_5765_CI
a Tested by:John Ly

-18 *ﬂ“
-28 | ﬁ !
Peok Limit CdBm) A
g{; ,38 \H
M) e
2 [
-48 X ; | ) ; o T M X Al
-58
-68
-78
5.625 13MHz/ 5.755
Frequency (GHz)
Range (6Hz) REW/UBU Ref/Attn  Dei/Avg Tupe Sueep Pts #Sups/Mode Position
6 75 1 48) 18 PERK/Pur S B utc 8001 fAXF ) dle
Bondedge 5.625-5.7556Hz_15_487 EIRP - U.TST 38315 12 Jun 2815 Rev 9.5 24 Jun 2815

CH 153 VERTICAL DATA

Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
2 5.691 -63.91 Pk 349 -21.8 11.8 -39.01 -27 -12.01 240 369 \%
1 5.725 -69.01 Pk 35 -21.7 11.8 -43.91 -17 -26.91 240 369 \%

Pk - Peak detector
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK PLOT

UL Fremont,5m Chamber B 22 Sep 2815 14:12:25

Bandedge

Project Number: 15028962
Client:Echostar

Config:EUT+Test Laptop
Mode:UNII_5.8_BE_H_1in_HT28_5825_C
Tested by:John Ly

Peak Limit C(dBm)

EIRP

-36 t i

-48 T

-50

-668

-70

5.8 2BMHz/ 6
Frequency (GHz)

Range (GHz) RBLI/UBU Ref/Attn  Det/Avg Tupe Sueep Pte #5ups/Mode Fositior
5,80 1HC-6d8)/3M /18 PEAK/Pur Avg(RMS)  2BnseclAuto) 8881 HAYH 24 degs

Rev 9.5 24 Jun 2015

Bondedge 5.858-6GHz 15_487 EIRP - H.TST 38915 12 Jun 20815

CH 165 HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.85 -50.02 Pk 35.4 -21.6 11.8 -24.42 -17 -7.42 204 300 H
2 5.85 -43.98 Pk 35.4 -21.6 11.8 -18.38 -17 -1.38 204 300 H

Pk - Peak detector
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

VERTICAL PEAK PLOT

28LIL Fremont,5m Chamber B 22 Sep 2815 14:28:87
Bandedge
Pro ject Number: 15028962
18 - Client:Echostar
Config:EUT+Test Laptop
! Mode:UNII_5.8_BE_U_11n_HT2B_3825_CI
a Tested byiJohn Ly
-18 \‘%
— 20 _
pﬁ > Peak Limiit (dBm)
&
£ -3
i
-49
L e
-58
-68
-78
5.8 28MH=z/ 6
Frequency (GHz)
Rangs (GHz) FBU/UBU  Ref/Attn  Det/Avg Tupe Suesp Pto  #sups/Mode Fosition
8 1" 48) 19 PEF i MG B utc 3001 fAXE dle
Bondedge 5.856-65Hz 15 487 EIRP - U.TST 38315 12 Jun 2815 Rev 9.5 24 Jun 2815

CH 165 HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.85 -57.75 Pk 354 -21.6 11.8 -32.15 -17 -15.15 259 351 \%
2 5.852 -50.62 Pk 354 -21.6 11.8 -25.02 -17 -8.02 259 351 \%

Pk - Peak detector

Page 111 of 204

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: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

HORIZONTAL PEAK PLOT

UL Frenont,5n Chomber B 22 Sep 2015  14:14:28
Bandedge
'MWMM Project Number: 1528962
18 Client:Echostar
Config:EUT+Test Laptop
Mode :ONIT_5.8_BE_H_11n_HT28_5885_Cl
a Tested by:John Ly
-18
-20
Peak Limit CdBm)
&
r -30
i
2
-48
-50
-60
-78
5.8 2BMH=z/ )
Frequency (GHz)
Range (GHz) RBIL/UBY Ref/Attn Det/Avg Tupe Sueep Pte #5ups/Mode Fosition
5.8-6 1MC-6dB) /31 8/18 PERK/Pur Avg(RMS)  2Bnsec(Auto) BBB1  MAXH 204 degs
Bondedge 5.85@-6GHz 15 487 EIRP - H.TST 36815 12 Jun 2A15 Rev 9.5 24 Jun 2015

CH 161 HORIZONTAL DATA

Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.85 -67.95 Pk 354 -21.6 11.8 -42.35 -17 -25.35 204 300 H
2 5.879 -65.51 Pk 35.5 -21.6 11.8 -39.81 -27 -12.81 204 300 H

Pk - Peak detector
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

VERTICAL PEAK PLOT

UL Frenont,5n Chomber B 22 Sep 2015 14:26:18
Bandedge
- Project Number: 1520962
Client:Echostar
Iy Config: EUT+Test Laptop
\ Mode :ONTI_5.8_BE_U_11n_HT28_5805_C1
a Tested byiJohn Ly
_1 8 \\
|
-20 "
i Peak Limit (dBm)
L 1
x -30
. (
—4p o > - A i ) [ ]
e T T A e e S R T
-50
-60
-78
5.8 2BMH=z/ )
Frequency (GHz)
Range (GHz) RBIL/UBY Ref/Attn Det/Avg Tupe Sueep Pte #5ups/Mode Fosition
8 1" dB ). 18 PEF r MS. B utc 3001 fAXE dle
Bondedge 5.85@-6GHz 15 487 EIRP - U.TST 36815 12 Jun 2A15 Rev 9.5 24 Jun 2015

CH 161 VERTICAL DATA

Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.85 -67.7 Pk 354 -21.6 11.8 -42.1 -17 -25.1 259 351 \%
2 5.86 -65.07 Pk 354 -21.6 11.8 -39.47 -27 -12.47 259 351 \%

Pk - Peak detector

Page 113 of 204

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: 15U20962-E2V2
MODEL ID: 1D:091

DATE: October9, 2015
FCC:DKN-MJS79

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

UL Fremont,5m Chamber A

24 Sep 2815 17:33:81

1

Rodioted Emissions 3-Meters
= Project Number: 15020962
18 Client:Echostar
ConfigiEUT + Test Laptop
Mode:UNIT 5.8 HARM 11n HT28 5745 SISO
95 Tested [by:0. Stoelting
a5
Peak Limit C(dBuU/m)
75
2 UNII Non-Restricted (dBu
3 5
)
@
o
~ Avg Limit (dBulU/m)
55
5 .
' G i M
’ "
35 ! ; [T l s T
N“J )MJ bl i S il
) ) el
EKM lw WW’WMJW
1 18 18
Frecquency (GHz)
Range (6H) RBU/UBU  Ref/Aitn Det/Avg Tups Fls #owps/fode Fosition Ronge (Gfiz) REWUBH  Ref/Attn Det/Avg Type Suesp Pts #5ups/fods FPosition
1:15 88 1MC6dB) /38 37/8 PEAK/For A RS) 6081 Mok . 5:6.19008 Me-60B) /30K 510 PEAK/Far Avg(RMS)  45dnseb(Auto) 18k MAXH B-360degs H
3i5.08-6.15 IHC6dB) /30 167/18  PEAK/Pur AvaCRHS) 3o

FCC Parti5C 56Hz UNIT RSE.TST 38915 16 Jun 2815

Rev 9.5 24 Jun 2615

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2
MODEL ID: 1D:091

DATE: October9, 2015
FCC:DKN-MJS79

LOW CHANNEL VERTICAL

' <UL Fremont,5m Chamber A 24 Sep 2815 17:33:81

Rodioted Emissions 3-Meters
- Project Number: 15028862

18 Client:Echostor
ConfigiEUT + Test Laptop
Mode:UNII 5.8 HARM 11n HT28 5745 SISO

95 Tested by:0. Stoelting

85

Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted (dBuU/m
3 5
3 6
@
K .
~ Avg Limit (dBuU/m)
55
45 5 6
EAR )
35
25
1 18 18
Frequency (GHz)
Range (6i1z) RBU/UB  Ref/Attn Dst/Avg Tupe Sueep Pls  ups/fode Position Ronge CGHz) RBWUBH  Ref/Attn Det/Avg Tupe Sueep Pte #5ups/Made Fosition
FCC Port15C S6Hz UNIT RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

LOW CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/Fitr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (d8) Restricted (d8) (Degs) (em)
(dBuv) (dBuv/m) (dBuv/m)
1 *1.08 43.59 Pk 27.2 -35.5 35.29 - - 74 -38.71 - - 0-360 100 H
2 *1.68 47.84 Pk 285 -34.9 41.44 - - 74 -32.56 - - 0-360 201 H
4 *1.399 49.02 Pk 285 -35.2 42.32 - - 74 -31.68 - - 0-360 100 A
5 *1.598 51.05 Pk 27.9 -35.5 43.45 - - 74 -30.55 - - 0-360 200 \
6 *2.881 45.9 Pk 32.6 -33.1 45.4 - - 74 -28.6 - - 0-360 200 A
8 *10.873 26.49 Pk 37.8 -22.1 42.19 - - 74 -31.81 - - 0-360 100 H
7 *11.493 27.74 Pk 38 -22.6 43.14 - - 74 -30.86 - - 0-360 100 \
3 3.36 43.81 Pk 329 -33.2 43.51 - - - - 68.2 -24.69 0-360 100 H
*

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

Radiated Emissions

Frequency Meter Det AFT136 Amp/Cbi/FI Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
*1.082 53.76 PK-U 27.2 -35.5 45.46 - - 74 -28.54 - - 250 197 H
*1.079 33.35 ADR 27.2 -35.5 25.05 54 -28.95 - 250 197 H
*1.68 53.49 PK-U 28.5 -34.9 47.09 - - 74 -26.91 - - 4 235 H
*1.68 32.17 ADR 28.5 -34.9 25.77 54 -28.23 - - - - 4 235 H
*1.4 56.77 PK-U 28.5 -35.2 50.07 - - 74 -23.93 - - 180 245 v
*1.398 33.93 ADR 28.5 -35.2 27.23 54 -26.77 - - 180 245 A
*1.597 56.74 PK-U 27.9 -35.5 49.14 - - 74 -24.86 - - 47 100 A
*1.597 34.71 ADR 27.9 -35.5 27.11 54 -26.89 - - - - 47 100 v
*2.88 59.75 PK-U 32.6 -33.2 59.15 - - 74 -14.85 - - 154 163 v
*2.88 37.02 ADR 326 -33.2 36.42 54 -17.58 - - - 154 163 A
*10.873 34.23 PK-U 37.8 -22.1 49.93 - - 74 -24.07 - - 188 276 H
*10.871 22.3 ADR 37.8 -22.1 38 54 -16 - - - - 188 276 H
*11.492 359 PK-U 38 -22.6 51.3 - - 74 -22.7 - - 289 374 A
*11.491 24.05 ADR 38 -22.6 39.45 54 -14.55 - - 289 374 A
3.36 47.08 PK-U 329 -33.2 46.78 - 68.2 -21.42 167 134 H
3.36 30.55 ADR 329 -33.2 30.25 - - - - - - 167 134 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

MID CHANNEL HORIZONTAL

' <UL Fremont,5m Chamber A 24 Sep 2815 18:36:39
Rodioted Emissions 3-Meters
- Project Number: 15028862
18 Client:Fchostor
ConfigiEUT + Test Laptop
Mode:UNII 5.8 HARM 11n HTZ28 5785 SISO
95 Tested py:0. Stoelting
85
Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted (dBulU/m]
3 5
5 6
@
T S
~ Avg Limit (dBuU/m) 2
55
45
1
T l W J [N e Ll
351 | | " ——_
25
1 18 18
Frequency (GHz)
Range (6i1z) BB~ Ref/Biin —Det/ing Tupe Pls  ups/fode Position Ronge (Gz) RBWUBW  Ref/Attn Det/Avg Tupe Sueep Pte #5ups/Made Fosition
1:1-5.88 H(-68)/38k  B7/B  PEAK/Fur Avg(RMS) uto) 6801 HAKH 8-360cege H | 5:6.15-18 NC-6BI/30  BI/B  FEAK/Fir vg(RMS)  dSincec(Auto) 18k HAKH 8-360cege H
3:5.88-6.15 H(-68) /3 1E7/18  PEAK/Pur Avg(RS) clhuto) 51 MAKH 8-360ceg H
FCC Port15C S6Hz UNIT RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015

' <UL Fremont,5m Chamber A 24 Sep 2815 18:36:39
Rodioted Emissions 3-Meters
195 Project Number: 15028862
Client;Echostar
ConfigiEUT + Test Laptop
Mode:UNII 5.8 HARM 11n HT28 5785 SISO
95 Tested jby:0. Stoelting
85
Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted (dBuU/m
3 5
3 6
@
T
~ Avg Limit (dBuU/m)
55
38 g
=} s}
5
4 g g
=}
35
25
1 18 18
Frequency (GHz)
Range (6i1z) RBU/UB  Ref/Attn Dst/Avg Tupe Sueep Pls  ups/fode Position Ronge CGHz) RBWUBH  Ref/Attn Det/Avg Tupe Sueep Pte #5ups/Made Fosition
FCC Parti5C 56Hz UNIT RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/Fitr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (d8) Restricted (d8) (Degs) (em)
(dBuv) (dBuv/m) (dBuv/m)
1 *1.197 47.72 Pk 28 -36.1 39.62 - - 74 -34.38 - - 0-360 201 H
3 *1.397 47.37 Pk 285 -35.2 40.67 - - 74 -33.33 - - 0-360 200 A
4 *1.599 50.76 Pk 279 -35.5 43.16 - - 74 -30.84 - - 0-360 200 A
8 *11.566 35.52 Pk 38.1 -22.9 50.72 - - 74 -23.28 - - 0-360 200 \
7 *3.857 40.4 Pk 334 -31.9 41.9 - - 74 -32.1 - - 0-360 100 H
6 *4.79 38.99 Pk 34 -30 42.99 - - 74 -31.01 - - 0-360 100 A
2 1.92 59.77 Pk 30.9 -35.2 55.47 - - - - 68.2 -12.73 0-360 201 H
9 17.354 32.33 Pk 413 -23 50.63 - - - - 68.2 -17.57 0-360 200 A
5 3.199 44.64 Pk 327 -33.2 44.14 - - - - 68.2 -24.06 0-360 100 A
*

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

Radiated Emissions

Frequency Meter Det AFT136 Amp/Cbl/FI Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
*1.197 55.93 PK-U 28 -36 47.93 - - 74 -26.07 - - 255 153 H
*1.198 35.43 ADR 28 -36 27.43 54 -26.57 - - - - 255 153 H
*3.856 50.65 PK-U 33.4 -31.9 52.15 - - 74 -21.85 - - 301 181 H
*3.857 40.17 ADR 33.4 -31.9 41.67 54 -12.33 - - - - 301 181 H
*1.399 57.21 PK-U 28.5 -35.2 50.51 - 74 -23.49 - - 183 194 A
*1.398 35.36 ADR 28.5 -35.2 28.66 54 -25.34 - 183 194 A
*1.6 57.19 PK-U 27.9 -35.5 49.59 - 74 -24.41 - - 28 201 v
*1.599 37.56 ADR 27.9 -35.5 29.96 54 -24.04 - - - - 28 201 A
*4.791 49.02 PK-U 34 -30 53.02 - 74 -20.98 - - 220 148 A
*4.788 30.02 ADR 34 -30 34.02 54 -19.98 - - - - 220 148 A
*11.567 47.68 PK-U 38.1 -22.9 62.88 - 74 -11.12 - - 49 398 \Y
*11.568 33.75 ADR 38.1 -22.9 48.95 54 -5.05 - - - - 49 398 \%
1.92 60.92 PK-U 30.9 -35.2 56.62 - - - - 68.2 -11.58 306 326 H
3.2 51.44 PK-U 32.7 -33.2 50.94 - - - - 68.2 -17.26 204 120 A
17.354 43.26 PK-U 413 -23 61.56 - - - 68.2 -6.64 320 216 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

HIGH CHANNEL HORIZONTAL

' <UL Fremont,5m Chamber A 24 Sep 2815 19:39:42
Rodioted Emissions 3-Meters
- Project Number: 15028862
18 Client:fohostor
Config EUT + Test Laptop
Mode:UNII 5.8 HARM 11n HTZ28 5825 SISO
95 Tested by:0. Stoelting
85
Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted (dBulU/m]
3 5
5 6
@
K -
~ Avg Limit (dBuU/m)
55
45 2 |
1 ‘ ‘ ’J e i
3512 | | i | [ JM -
“L, ol e ke
A il
i ni
1 18 18
Frequency (GHz)
Range (6i1z) BB~ Ref/Biin Det/ing Tupe Sue Pls  ups/fode Position Ronge (Gz) RBWUBW  Ref/Attn Det/Avg Tupe Sueep Pte #5ups/Made Fosition
1:1-5.88 N(-68)/3  B7/8  PEAK/Fur Avg(RMNS) 15BnsecCAuto) 6841  MAKH 8-360cege H | 5:6.15-18 NC-6BI/30  BI/B  FEAK/Fir vg(RMS)  dSincec(Auto) 18k HAKH 8-360ckge H
3:5.88-6.15 HC-6B) /3 1EV/I8  PEAK/Par Avg(RNS)  dlmssc(iuto) 5041  HAKH 8-360ceg H
FCC Port15C S6Hz UNIT RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2
MODEL ID: 1D:091

DATE: October9, 2015
FCC:DKN-MJS79

HIGH CHANNEL VERTICAL

' <UL Fremont,5m Chamber A 24 Sep 2815 19:39:42
Rodioted Emissions 3-Meters
195 Project Number: 15028862
Client;Echostar
ConfigiEUT + Test Laptop
Mode:UNII 5.8 HARM 11n HTZ28 5825 SISO
95 Tested by:0. Stoelting
85
Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted (dBuU/m
3 5
3 6
@
K .
~ Avg Limit (dBuU/m)
55
45 ()
3 a o o
Q
35
25
1 18 18
Frequency (GHz)
Range (6i1z) RBU/UB  Ref/Attn Dst/Avg Tupe Sueep Pls  ups/fode Position Ronge CGHz) RBWUBH  Ref/Attn Det/Avg Tupe Sueep Pte #5ups/Made Fosition
FCC Parti5C 56Hz UNIT RSE.TST 38915 16 Jun 2815

Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

HIGH CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/Fitr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (d8) Restricted (d8) (Degs) (em)
(dBuv) (dBuv/m) (dBuv/m)
1 *1.071 45.25 Pk 27.2 -35.6 36.85 - - 74 -37.15 - - 0-360 201 H
2 *3.888 44.46 Pk 335 -32.4 45.56 - - 74 -28.44 - - 0-360 201 H
3 *1.2 47 Pk 28 -36 39 - - 74 -35 - - 0-360 100 A
4 *1.396 48.51 Pk 28.5 -35.1 41.91 - - 74 -32.09 - - 0-360 100 \
5 *1.599 49.79 Pk 279 -35.5 42.19 - - 74 -31.81 - - 0-360 100 A
6 *4.792 38.72 Pk 34 -30 42.72 - - 74 -31.28 - - 0-360 200 A
7 *11.657 33.53 Pk 38.2 -22.4 49.33 - - 74 -24.67 - - 0-360 200 \
8 17.473 33.2 Pk 41.5 -22.6 52.1 - - - - 68.2 -16.1 0-360 201 H
*

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

Radiated Emissions

Frequency Meter Det AFT136 Amp/Cbi/FI Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity

(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (cm)

(dBuv) (dBuv/m) (dBuv/m)

*1.072 55.83 PK-U 27.2 -35.6 47.43 - - 74 -26.57 - - 258 129 H
*1.073 35.07 ADR 27.2 -35.6 26.67 54 -27.33 - 258 129 H
*3.886 54.82 PK-U 335 -32.4 55.92 - - 74 -18.08 - - 296 265 H
*3.886 42.51 ADR 335 -32.4 43.61 54 -10.39 - - - - 296 265 H

*1.2 54.09 PK-U 28 -36 46.09 - - 74 -27.91 - - 227 126 A
*1.198 33.99 ADR 28 -36 25.99 54 -28.01 - - 227 126 A
*1.398 56.53 PK-U 28.5 -35.2 49.83 - - 74 -24.17 - - 214 241 A
*1.398 35.11 ADR 28.5 -35.2 28.41 54 -25.59 - - - - 214 241 v
*1.599 58.1 PK-U 27.9 -35.5 50.5 - - 74 -23.5 - - 209 361 v
*1.597 38.51 ADR 27.9 -35.5 30.91 54 -23.09 - - 209 361 A
*4.79 52.2 PK-U 34 -30 56.2 - - 74 -17.8 - - 232 231 A
*4.793 31.31 ADR 34 -30 35.31 54 -18.69 - - - - 232 231 A
*11.656 47.45 PK-U 38.2 -22.4 63.25 - - 74 -10.75 - - 42 384 v
*11.655 33.58 ADR 38.2 -22.4 49.38 54 -4.62 - - - - 42 384 A
17.471 44.05 PK-U 41.5 -22.6 62.95 - - - - 68.2 -5.25 318 394 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U20962-E2V2

MODEL ID: ID:091

DATE: October9, 2015
FCC:DKN-MJS79

12.2.2.

TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 5.8 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK PLOT

Trace Markers

Bandedge 5.625-5.7556Hz 15_4@87 EIRP - H.TST 38915 12 Jun 2815

ZQUL Fremont,5m Chomber B 21 Sep 2815 13:51:28
Bandedge
Project Number: 15u28962
19 Client EchoStar
ConfigEUT + Test Laptop
Mode:ONII 5.8 BE_H_I1n HT48_§755 Cl
8 Tested byid. Ly
-18 I
-26
Peak Limit CdBm) Ui
i
o @l
2 -39 bt I
w
_4p )
¥ ' f ’ I "
y i " M !
-58
-68
-78
5.625 { 3MH=z/ 5
Frequency (GHz)
Range () REU/UBU  Ref/Aitn Det/Avg Tupe Sueep Fis  #wpe/lode Fosition
1:5.655.755  IMC6B/M  B/1B  FEAK/Fur Avg(RIS)  ZBneectPuto) A1 MAKH 218 degs 281

. 755

Rev 9.5 24 Jun 2815

CH 151 HORIZONTAL DATA

Marker Frequency Meter Det AF T345 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
2 5.714 -53.08 Pk 35 -21.7 11.8 -27.98 -27 -.98 210 291 H
1 5.725 -49.95 Pk 35 -21.7 11.8 -24.85 -17 -7.85 210 291 H

Pk - Peak detector
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015

MODEL ID: ID:091 FCC:DKN-MJS79
ZQUL Fremont,5m Choamber B 21 Sep 2815 14:00:07
Bandedge
Project Number:15uZ2B962
19 Client EchoStar
Config:EUT + Test Laptop
Mode:UNII_5.8 BE_U_I1n_HT4B_5755_CI
a Tested byiJ. Ly
MWAM
g i ¥
,2@ }
Peak Limit C(dBm)
a
-3
W 2 ‘!\ "
-40 ' M LU
-50
-66
-70
5.625 13MH=z/ 5.755
Frequency (GHz)
Range Gfz) N /Bl Ref/Attn Det(ﬁvg Tope T Swsp TPle " ¥wpeffods Position |
Bondedge 5.625-5.7556Hz 15 487 EIRP - U.TST 38915 12 Jun 2815 Rev 9.5 24 Jun 2815
CH 151 VERTICAL DATA
Trace Markers
Marker Frequency Meter Det AF T345 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
2 5.714 -60.36 Pk 35 -21.7 11.8 -35.26 -27 -8.26 255 322 \%
1 5.725 -62.05 Pk 35 -21.7 11.8 -36.95 -17 -19.95 255 322 \
Pk - Peak detector
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK PLOT

UL Fremont,5m Chamber B 22 Sep 2815 14:34:82

Bandedge
Project Number: 15028962

18 Client Echostar
Config:EUT+Test Laptop
Mode :ONTI_5,8_BE_H_11n_HT48_5795_CI
a Tested by:John Ly

-20
Peak Limit CdBm)

-30 H

EIRP

-48

-50

-60

-78

5.8 2BMH=z/ 6
Frequency (GHz)

Range (GHz) RBLI/UB Ref/Attn  Det/Avg Tupe Sueep Pte #5ups/Mode Fositior
5,80 1HC-6d8)/3M /18 PEAK/Pur Avg(RMS)  2BnseclAuto) 8881 MAYH 200 degs

Bondedge 5.858-6GHz 15 487 EIRP - H.TST 38915 12 Jun 2815 Rev 9.5 24 Jun 2015

CH 159 HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det AF T136 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.725 -54.87 Pk 34.7 -19.8 11.8 -28.17 -17 -11.17 86 128 \%
2 5.725 -46.27 Pk 34.7 -19.8 11.8 -19.57 -17 -2.57 86 128 \%

Pk - Peak detector
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

VERTICAL PEAK PLOT

UL Frenont,5n Chomber B 22 Sep 2015  14:39:85
Bandedge
Project Number: 1520962
18 Client:Echostar
Config:EUT+Test Laptop
Mode :ONTI_5.8_BE_U_11n_HT48_5795_C1
@m«m_‘w Tested by:John Ly
|
-10 '\‘
-20 .
AL Peak Limit CdBm)
& i
x -30
i
2
40 M
T Y AT N A TR A
-50
-60
-78
5.8 20MHz/ 5
Frequency (GHz)
Range (6Hz) REW/UBU Ref/Attn  Dei/Avg Tupe Sueep Pts #Sups/Mode Position
8 1" dB ). ] PE r F MS. I utc o)) fAXE de
Bondedge 5.85@-6GHz 15 487 EIRP - U.TST 36815 12 Jun 2A15 Rev 9.5 24 Jun 2015

CH 159 VERTICAL DATA
Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.85 -66 Pk 354 -21.6 11.8 -40.4 -17 -23.4 82 314 \%
2 5.863 -63.47 Pk 354 -21.6 11.8 -37.87 -27 -10.87 82 314 \%

Pk - Peak detector
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

. UL Fremont,5m Chamber A 24 Sep 2815 28:58:22
Rodioted Emissions 3-Meters
= Project Number: 15020962
18 Client:Echostar
ConfigiEUT + Test Laptop
Mode:UNII 5.8 HARM 11n HT48 5755 SISO
95 Tested by:0. Stoelting
a5
Peak Limit C(dBuU/m)
75
2 UNII Non-Restricted (dBu
3 5
3 6
w
o
~ Avg Limit (dBulU/m)
55 H
WJ b 7
b M
! e Lo LW /
N — [ | A w
m‘”m’t/W‘JLWW puna il
Z’ZM
1 18 18
Freguency (GHz)
Range (6z) RBU/UBW  Ref/Attn Det/Avg Type Pts  #5we/fode  Fosition Ronge (6iz) RBU/UBW  Ref/Attn Det/Avg Type Sueep Fte #5ups/fode  Fosition
1:15 88 1MC6dB) /38 37/8 PEAK/For A RS) 6081 Mok . 5:6.19008 Me-60B) /30K 87/8 PERAK/Piar Avg(RUS)  45dnser(Auto) 18k  MAKH B-36Adegs H
3:5.868-6.15 1M(-6dB) /38 187/18 PEAK/Pur Avg(RMS) e
FCC Part{5C S6Hz UNII RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2
MODEL ID: 1D:091

DATE: October9, 2015
FCC:DKN-MJS79

LOW CHANNEL VERTICAL

' <UL Fremont,5m Chamber A 24 Sep 2815 28:58:22
Rodioted Emissions 3-Meters
- Project Number: 15028862
18 Client:Echostor
ConfigiEUT + Test Laptop
Mode:UNII 5.8 HARM 11n HT48 5755 SISO
95 Tested by:0. Stoelting
85
Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted (dBuU/m
3 5
3 6
@
K .
~ Avg Limit (dBuU/m)
55
5
=}
45 " 6
3 o @
2 o
=}
35
25
1 18 18
Frequency (GHz)
Range (6i1z) RBU/UB  Ref/Attn Dst/Avg Tupe Sueep Pls  ups/fode Position Ronge CGHz) RBWUBH  Ref/Attn Det/Avg Tupe Sueep Pte #5ups/Made Fosition
FCC Port15C S6Hz UNIT RSE.TST 38915 16 Jun 2815

Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

LOW CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/Fitr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (d8) Restricted (d8) (Degs) (em)
(dBuv) (dBuv/m) (dBuv/m)
1 *1.061 42.81 Pk 27.1 -35.7 34.21 - - 74 -39.79 - - 0-360 100 H
2 *1.199 46.53 Pk 28 -36 38.53 - - 74 -35.47 - - 0-360 100 A
3 *1.39 46.87 Pk 285 -35.1 40.27 - - 74 -33.73 - - 0-360 100 A
4 *1.593 50.22 Pk 27.9 -35.5 42.62 - - 74 -31.38 - - 0-360 200 \
5 *2.88 49.72 Pk 32.6 -33.2 49.12 - - 74 -24.88 - - 0-360 100 A
6 *4.779 39.9 Pk 34 -30 43.9 - - 74 -30.1 - - 0-360 200 A
7 *15.568 26.8 Pk 40.4 -21.2 46 - - 74 -28 - - 0-360 201 H
*

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

Radiated Emissions

Frequency Meter Det AFT136 Amp/CbI/FI Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity

(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) Restricted (dB) (Degs) (cm)

(dBuv) (dBuv/m) (dBuV/m)

*1.061 54.61 PK-U 27.1 -35.7 46.01 - - 74 -27.99 - - 258 142 H
*1.062 33.62 ADR 27.1 -35.7 25.02 54 -28.98 - - - 258 142 H
*1.199 57 PK-U 28 -36 49 - - 74 -25 - - 191 155 \%
*1.199 34.59 ADR 28 -36 26.59 54 -27.41 - - 191 155 A
*1.39 56.07 PK-U 28.5 -35.1 49.47 - - 74 -24.53 - - 213 230 A
*1.397 33.14 ADR 28.5 -35.2 26.44 54 -27.56 - - - 213 230 A
*1.594 57.39 PK-U 27.9 -35.5 49.79 - - 74 -24.21 - - 209 362 \%
*1.595 36.17 ADR 27.9 -35.5 28.57 54 -25.43 - 209 362 A
*2.88 61.64 PK-U 326 -33.2 61.04 - - 74 -12.96 - - 31 265 A
*2.88 38.72 ADR 32,6 -33.2 38.12 54 -15.88 - - - 31 265 A
*4.779 48.05 PK-U 34 -30 52.05 - - 74 -21.95 - - 190 319 \%
*4.781 29.41 ADR 34 -30 3341 54 -20.59 - - 190 319 A
*15.569 33.96 PK-U 40.4 -21.3 53.06 - - 74 -20.94 - - 0 174 H
*15.568 22.81 ADR 40.4 -21.2 42.01 54 -11.99 - - - 0 174 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT
MODEL

NO: 15U20962-E2V2
ID: ID:091

DATE: October9, 2015
FCC:DKN-MJS79

MID CHANNEL HORIZONTAL

s

UL Fremont,5m Chomber A

24 Sep 2815 21:41:35

185

Project Number: 15028862

95

Client Echostar
ConfigiEUT + Test Laptop

Tested py:0. Stoelting

Rodioted Emissions 3-Meters

Mode:UNIII 5.8 HARM 11n HT48 5795 SISO

85

75

Peak Limit (dBuU/m)

65

UNII Non-Restricted C(dBulU/m]

(dBulU/m)

Avg Limit (dBuU/m)

55

45

35

25

I | | .
18 18
Frequency (GHz)
Range (6i1z) ROU/UBW  Ref/Attn Dst/Avg Type Pls  ups/fode Position Ronge (Gz) RBWUBW  Ref/Attn Det/Avg Tupe Sueep Pte #5ups/Made Fosition
1:1-5.88 IMC6B) /B ST/B | PEAKIFor ArgRHS) uto) 6801 HAKH 8-360cege H | 5:6.15-18 NC-6BI/30  BI/B  FEAK/Fir vg(RMS)  dSincec(Auto) 18k HAKH 8-360cege H
3:5.88-6.15 1H(-6d8) /30 167/18 PEAK/Pur Avg(RHS) clhuto) 51 MAKH 8-360ceg H

FCC Parti5C

56Hz UNIT RSE.TST 30915 16 Jun 2815

Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least

20dB below the specification limit.
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REPORT NO: 15U20962-E2V2
MODEL ID: 1D:091

DATE: October9, 2015
FCC:DKN-MJS79

MID CHANNEL VERTICAL

| WRUL Fremont,5m Chamber A 24 Sep 2815 21:41:35
Rodioted Emissions 3-Meters
- Project Number: 15028862
18 Client:Echostor
ConfigiEUT + Test Laptop
Mode:UNII 5.8 HARM 11n HT48 5795 SISO
95 Tested by:0. Stoelting
85
Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted (dBuU/m
3 5
3 6
@
K .
~ Avg Limit (dBuU/m)
55 5
=]
5
4 3 4 [}
2 o Q
o
35
25
1 18 18
Frequency (GHz)
Range (6i1z) RBU/UB  Ref/Attn Dst/Avg Tupe Sueep Pls  ups/fode Position Ronge CGHz) RBWUBH  Ref/Attn Det/Avg Tupe Sueep Pte #5ups/Made Fosition
FCC Port15C S6Hz UNIT RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/Fitr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (d8) Restricted (d8) (Degs) (em)
(dBuv) (dBuv/m) (dBuv/m)
1 *1.066 43.82 Pk 27.2 -35.7 35.32 - - 74 -38.68 - - 0-360 100 H
6 *3.863 39.34 Pk 335 -32 40.84 - - 74 -33.16 - - 0-360 201 H
2 *1.2 46.92 Pk 28 -36 38.92 - - 74 -35.08 - - 0-360 200 A
3 *1.399 48.03 Pk 28.5 -35.2 41.33 - - 74 -32.67 - - 0-360 200 \
4 *1.594 49.4 Pk 279 -35.5 41.8 - - 74 -32.2 - - 0-360 100 A
7 *11.588 28.89 Pk 38.1 -22.8 44.19 - - 74 -29.81 - - 0-360 200 A
5 2.4 55.28 Pk 32 -34.1 53.18 - - - - 68.2 -15.02 0-360 200 \

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

Radiated Emissions

Frequency Meter Det AFT136 Amp/CbI/FI Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
*1.068 55 PK-U 27.2 -35.6 46.6 - - 74 -27.4 - - 267 130 H
*1.068 33.55 ADR 27.2 -35.6 25.15 54 -28.85 - - - - 267 130 H
*3.863 48.56 PK-U 335 -32 50.06 - - 74 -23.94 - - 309 265 H
*3.863 39.1 ADR 335 -32 40.6 54 -13.4 - - 309 265 H
*1.2 54.84 PK-U 28 -36 46.84 - - 74 -27.16 - - 111 137 A
*1.2 33.21 ADR 28 -36 25.21 54 -28.79 - - - - 111 137 \%
*1.399 55.69 PK-U 28.5 -35.2 48.99 - - 74 -25.01 - - 184 246 A
*1.399 33.15 ADR 28.5 -35.2 26.45 54 -27.55 - - 184 246 A
*1.596 56.83 PK-U 27.9 -35.5 49.23 - - 74 -24.77 - - 218 158 A
*1.595 35.95 ADR 27.9 -35.5 28.35 54 -25.65 - - 218 158 \%
*11.588 40.62 PK-U 38.1 -22.8 55.92 - - 74 -18.08 - - 55 239 A
*11.59 279 ADR 38.1 -22.8 43.2 54 -10.8 - - - - 55 239 A
24 57.71 PK-U 32 -34.1 55.61 - - - - 68.2 -12.59 351 256 A

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

13. TRANSMITTER ABOVE 1 GHz MIMO

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.

Reference to KDB 789033 UNII part G) 6) d) Method AD:

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 to the reading offset for average

measurements.
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

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: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

13.1. 5.2 GHz

13.1.1. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.2 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

| o5UL_Fremont,Sm Chamber B 21 Sep 2815 15:37:87
Restricted Bandedge
= Project Number:15u2B362
t Cl ient :EchoStar
Config:EUT + Test Laptop
Mode:ONII_5.2_BE_H_11n_HT28_5188_MIMO
185 Tested byt [y MMW»\
g5 I 1
85 |
|
< Peok Limit CdBuU/m)
3 75 i
- /
E)C
/
Average Limit (dBul/m) }
55 )
45
35
5 20MA=/ 5.2
Frequency (GHz)
1T P CEB T PR e ity 01 W 9 b 185 | 265 O e G RGBS 2eeeetaie) B R 19 e 105
BondEdge 5-5.26Hz UNII Method Av - H.TST 308915 4 Jun 2815 Rev 9.5 24 Jun 2615
HORIZONTAL DATA
Trace Markers
Marker Frequency Meter Det AF T345 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 *5.149 58.03 Pk 34.1 -22 0 70.13 - - 74 -3.87 190 105 H
1 *5.15 53.79 Pk 34.1 =22 0 65.89 - - 74 -8.11 190 105 H
3 *5.15 40.15 RMS 34.1 =22 0 52.25 54 -1.75 - - 190 105 H
4 *5.15 41.1 RMS 34.1 -22 0 53.2 54 -8 - - 190 105 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

VERTICAL PEAK AND AVERAGE PLOT

| L Fremont, 5m Chanber B 21 Sep 2815  15:55:19
Restricted Bondedge
- Project Number: 15u20962
1t Client EchoStar
ConfigiEUT + Test Laptop
Mode:ONTI_5.2_BE_U_{1n_HT28_5188_MIMO
195 Tested bytJ. Ly MW\
[ ‘.
95 [T
85
SE Peck Limit (dBuU/m
J 7:
[as)
o
65
|
Averoge Limit (dBul/m) !
55 o I e
P A A AR A R 5
45 ; ; i |
35
5 28MH=z/ 5.2
Frequency (GHz)
Range (6Hz) RE/UBW Ref/fttn Det/fvg Type Sueep Pts ¥wps/Mode FPosition Ronge (GHz) RBL/UBM Ref/Attn  Det/Avg Type Sueep Fts #5ups/Mode Fosition
5-5.2 1H(-6dB) /34 B7/18  PEAK/Pur Avg(RHS)  2Bnsec o sl M 230 degs 187
BondEdge 5-5.26Hz UNIT Method Av - U.TST 308915 4 Jun 2815 Rev 9.5 24 Jun 2615

VERTICAL DATA
Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
2 *5.149 53.9 Pk 34.1 -22 66 - - 74 -8 230 107 \
1 *5.15 55.79 Pk 34.1 -22 67.89 - - 74 -6.11 230 107 \
3 *5.15 373 RMS 34.1 -22 49.4 54 -4.6 - - 230 107 \
4 *5.15 36.85 RMS 341 -22 48.95 54 -5.05 - - 230 107 \

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

RMS - RMS detection
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

Ch. 40 HORIZONTAL PEAK AND AVERAGE PLOT

_UL Fremont,5m Chamber B 22 Sep 20815 14:44:52
Restricted Bondedge

Project Number: 15028962
Client:Echostar

Config:EUT+Test Laptop
Mode :UNII_5.2_BE_H_11n_HT20_5200
185 Tested by:John Ly

95 |7
|

85 | L JJJ
E . E
~ Peck Limit (dBuU/m
> 71:
J
m
el

65 |

4 WMW
Average Limit (dBul/m) Wﬁ
55 2 Lo [ i M
5 M
4 o Voo
BK
5 2BMH=z/ 5.2
Frequency (GHz)
Range (GHz) REll/ VBl Ref/Attn  Det/fvg Tupe Sweep Pte #Sups/Mode Fosition Range (GHz) RBW/UBW Ref/ftin  Det/Avg Type Pts  #Sups/Mode FPosition
1:5-5.2 1M(-6dB)/3M 167/18 FEAK/Pur Avg(RMS)  Bmsec(Auto) BEB1  MAXH 173 degs § 2:5-5.2 1M(-6dB)/3M 187/18 AVER/Pur Avg (RMS) ec(futo) 8881  18BTAVG 173 degs 311
BondEdge 5-5.26Hz UNIT Method Av - H.TST 3@S15 4 Jun 2615 Rev 9.5 24 Jun 2015

HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.15 43.94 Pk 34.1 -22 56.04 - - 74 -17.96 173 371 H
2 *5.15 47.16 Pk 34.1 -22 59.26 - - 74 -14.74 173 371 H
3 *5.15 33.73 RMS 34.1 -22 45.83 54 -8.17 - - 173 371 H
4 *5.15 34.17 RMS 34.1 -22 46.27 54 -7.73 - - 173 371 H

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

RMS - RMS detection
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

VERTICAL PEAK AND AVERAGE PLOT

WZEUL Fremont,5m Chamber B 22 Sep 2815 14:52:28
Restricted Bondedge
s Project Number: 15028962

Client:Echostar
Config:EUT+Test Laptol

P
Mode :UNII_5.2_BE_U_11n_HT20_5200
185 Tested by:John Ly
o

95

85

Peak Limit (dBuU/m3

75

CdBul/m)

45

Il |
65 2l MI
ol|
55 Averoge Limit (dBul/m)
- pe
E :
o

35

5 2BMH=z/ 5.2
Frequency (GHzJ

Range (GHz) RBLI/UBU Ref/Attn  Det/Avg Tupe Sueep Pte #5ups/Mode Fosition Range (&z) RBU/UBW Ref/Atin  Det/Avg Type Sueep Pte #5ups/fode Fosition
1H(-68)/3H §7/18  PEAK/Fir Rug(RNS)  2Bmsec(Auto) 8061  MAKH 244 de

BondEdge 5-5.26Hz UNII Method Av - U.TST 3@S15 4 Jun 2815

Rev 9.5 24 Jun 2015

VERTICAL DATA
Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
4 *5.126 33.58 RMS 34.1 -22 45.68 54 -8.32 - - 244 361 \
2 *5.149 51.2 Pk 34.1 -22 63.3 - - 74 -10.7 244 361 \
1 *5.15 37.87 Pk 34.1 -22 49.97 - - 74 -24.03 244 361 \
3 *5.15 3241 RMS 341 -22 44.51 54 -9.49 - - 244 361 \

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

RMS - RMS detection
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

Ch. 44 HORIZONTAL PEAK AND AVERAGE PLOT

12:UL Fremont,5m Chamber B 22 Sep 2815 15:082:29
Restricted Bondedge
= Project Number: 15028962
" Client:Echostar
Config:EUT+Test Laptop
Mode :ONII_5.2_BE_H_11n_HT2B_5220
185 Tested by:John Ly
95
85
& . ;
~ Peak Limit (dBuU/m !
S 75 .
5 i
2 /
Kl
65 Ly 1 L S
h
5 Average Limit (dBull/m) 2 | ‘,J
. Y I ! I TR T T A \‘I il J
45 @ 3
X "
BK
5 28BMHz/ 5.2
Frequency (GHz)
Range (6Hz) REU/UBU  Ref/Attn  Det/Avg Tupe Suzep Pte  #ups/Mode Fosition Range (6H2) RBW/UBW  Ref/Attn Det/Avg Tups Pte  ¥Seps/lide Fositian
1:5-5.2 INC-6dB)/3M  107/18  PEAK/Pur Aug(RMS)  2Bnsec(futo) 8881 MAXH 23 degs | 2:5-5.2 1 (-68)/3M 167/ AVER/Pur fvg (RHS) cclfuto) 8081 1BBTAUG 230 degs 375
BondEdge 5-5.26Hz UNIT Method Av - H.TST 38315 4 Jun 2015 Rev 9.5 24 Jun 2815

HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.15 38.87 Pk 34.1 -22 50.97 - - 74 -23.03 230 375 H
2 *5.094 43.62 Pk 34 -22.2 55.42 - - 74 -18.58 230 375 H
3 *5.15 31.83 RMS 34.1 -22 43.93 54 -10.07 - - 230 375 H
4 *5.142 33.61 RMS 34.1 -22 45.71 54 -8.29 - - 230 375 H

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

RMS - RMS detection
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REPORT NO: 15U20962-E2V2
MODEL ID: 1D:091

DATE: October9, 2015

FCC:DKN-MJS79

VERTICAL PEAK AND AVERAGE PLOT

<UL Fremont,5m Chamber B

22 Sep 2B15

18:54:12

12
Restricted Bondedge
= Project Number:15u2B862
i Client:EchoStor
ConfigiEUT + Test Laptop
Mode:UNII_5.2 BE_U_11n_HT28_5228_MIMO
185 Tested byiJ. Ly
gl:
85
N Peak Limit CcdBuU/m) y
2 Mw
[as)
S
65 \H T ‘
55 Average Limit (dBul/m) 2 Ml‘
ot ’ 7 ; ] ! LA
45 ; a3
(s}
35
5 280MH=z/ 5.2
Frequency (GHz)
Range (6H2) REU/UBU  Ref/fitn Det/Avg Type Sucep Ple  #oupslfode Fosition Range (GH) REWUB  Ref/Attn Det/fvg Tupe Sweep Pts ¥ups/ods Position
55.2 1M(-6dB) /3M B7/18  PEAK/Par Avg(RNS)  2msec ) Bl M 254 degs 175
BandEdge 5-5.26Hz UNIT Method Av - U.TST 38915 4 Jun 2815 Rev 9.5 24 Jun 2815
VERTICAL DATA
Trace Markers
Marker Frequency Meter Det AF T345 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.15 41.25 Pk 34.1 -22 53.35 - 74 -20.65 254 175 \
2 *5.139 43.41 Pk 34.1 -22 55.51 - 74 -18.49 254 175 \
3 *5.15 31.57 RMS 34.1 -22 43.67 54 -10.33 254 175 \
4 *5.147 33.08 RMS 341 -22 45.18 54 -8.82 254 175 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

CH 48 HORIZONTAL PEAK AND AVERAGE PLOT

12:UL Fremont,5m Chamber B 22 Sep 2815 15:089:28
Restricted Bondedge
= Project Number: 15028962
1 Client:Echostar
Config: EUT+Test Laptop
Mode :ONIT_5.2 BE_H_11n_HT20_5248
185 Tested by:John Ly
95
85
& . ;
~ Peak Limit (dBuU/m
> 75
5
@
<
6:
55 Bverage Limit (dBul/m) ‘
45 4 3 M
- " ¥ PR
BK
5 28BMHz/ 5.2
Frequency (BHz)
Range (6Hz) REU/UBU  Ref/Attn Det/Avg Tpe Susep Pts  #Sups/Mode  Fosition Range (61) REU/UBW  Ref/Atin Dst/fvg Tupe Pts #5ups/fiods Fosition
1:55.2 MC-6B)/M  187/18  PEAK/Fur Avg(RNS)  Clneec(Auto) BBBY  HAXH 161 degs | 2:55.2 N6/ 1B7/10 AUER/Par Avg(RIS) ec(huto) 8081 1G0TAUG 161 degs 31|
BandEdge 5-5.26Hz UNII Method Av - H.TST 38315 4 Jun 2015 Rev 9.5 24 Jun 2015

HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.15 39.35 Pk 34.1 -22 51.45 - - 74 -22.55 161 315 H
2 *5.007 42.77 Pk 34 -22.1 54.67 - - 74 -19.33 161 315 H
3 *5.15 31.55 RMS 34.1 -22 43.65 54 -10.35 - - 161 315 H
4 *5.139 323 RMS 34.1 -22 44.4 54 -9.6 - - 161 315 H

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

RMS - RMS detection
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

VERTICAL PEAK AND AVERAGE PLOT

12I:UL Fremont,5m Chamber B 22 Sep 2815 15:16:14
Restricted Bondedge
Pro ject Number: 15028962
s C1font Echnatar
Config:EUT+Test Laptop
Mode:UNII_5.2_BE_U_11n_HT2B_5248
185 Tested by:John Ly
95
85
E Peak Limit (dBuU/m:
> 7K
@
S
6:
55 Averoge Limit (dBuf/m) W
A AR e At A b b o ; Wi |
45 ? 3 4.3
| ; o
35
5 2BMH=z/ 5.2
Frequency (GHzJ
Forge G RL T el Doty Tpe T Secp Fie toupe/iod Fositlon Range (610 REU/UBW  Ref/Atin Det/fvg Tupe Susep Pts  #5ups/fiods Fosition
BandEdge 5-5.26Hz UNII Method Av - U.TST 38315 4 Jun 2015 Rev 9.5 24 Jun 2015
VERTICAL DATA
Trace Markers
Marker Frequency Meter Det AF T345 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.15 40.1 Pk 34.1 -22 52.2 - - 74 -21.8 138 206 \
2 *5.04 43.46 Pk 34 -22.3 55.16 - - 74 -18.84 138 206 \
3 *5.15 31.45 RMS 34.1 -22 43.55 54 -10.45 - - 138 206 \
4 *5.144 32.29 RMS 34.1 -22 44.39 54 -9.61 - - 138 206 \Y
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15U20962-E2V2
MODEL ID: 1D:091

DATE: October9, 2015

FCC:DKN-MJS79

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

| 1:UL Fremont,5m Chomber B 21 Sep 2815 22:43:26
Rodioted Emissions 3-Meters
- Project Number: 15020962
18 Client:EchoStar
ConfigiEUT + Test Laptop
Mdde :ONII 5.2 HARM {1n HT28 5188 MIMO
95 Tdsted byi0. Stoelting
a5
Peak Limit C(dBuU/m)
75
2 UNII Non-Restricted (dBu
~
3 65 q
@
o
2 Avg Limit (dBuU/m
5
S =
45 b
1 z 2 5
7 125 i oA —
il
35 N P YR R L e S P
' 0 ey iy
o
EZWW‘U XWWW
1 18 18
Frequency (GHz)
Range (6H) RBU/UBU  Ref/Attn Det/Avg Tups Sueep Fls  #oups/fiods Ronge (Gt REWUBH  Ref/Attn Det/Avg Type Seesp Pte ¥ Fosition
1:1-5.68 1M(-64B) /38K §7/0 PEAK/Pur Avg(RMS)  156nsecCAuto) 6081  HAXH 5:6.15-18 1MC-608)/38K 87/0 PERK/Piar Avg(RUS)  Auto 18k B-360degs H
3i5.08-6.15 MC6dB) /30 167/18  PEAK/Pur AVG(RHS)  Auto seal  MaXH

UNIT 5.2 HARM 11n HT20@ 5188 PLS16 UNII NONRESTRICTED FAIL.DAT 36915 16 Jun 2015

Rev 9.5 24 Jun 2015

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2

MODEL ID: 1D:091

DATE: October9, 2015

FCC:DKN-MJS79

LOW CHANNEL VERTICAL

| 1l:UL Fremont,5m Chamber B 21 Sep 2815 22:43:26
Rodioted Emissions 3-Meters
195 Project Number: 15028862
Cliient;EchoStar
ConfigiET + Test Laptop
Made :ONII_5.2_HARM_11n_ HT28_5188_MIMO
95 Tested by:0. Stoelting
85
Peok Limit (dBulU/m)
75
2 UNII Non-Restricted C(dBulU/m]
3 5
3 6
o 14
T ‘ o
~ Avg Limit (dBuU/m)
55
15
= 11 =]
4 o 2
7
g o - 18
o) 8 Z 9
35 0.9
25
1 18 18
Frequency (GHz)
Range (6i1z) RBU/UB  Ref/Attn Dst/Avg Tupe Pls  #owps/Mode Fosition Renge (GHz) RBWUBH  Ref/Attn Det/Avg Tupe Seeep Pte #5ups/Made Fosition
INIT 5.2 HARM fin HT2B 5188 PLSI6 UNII NONRESTRICTED FAIL.DAT 38915 {6 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (d8) Restricted (d8) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuv/m)
1 *1.198 47.07 Pk 28.5 -35.7 0 39.87 - - 74 -34.13 - - 0-360 101 H
2 *1.597 47.25 Pk 28.8 -35.2 0 40.85 - - 74 -33.15 - - 0-360 101 H
6 *1.199 45 Pk 28.5 -35.7 0 37.8 - - 74 -36.2 - - 0-360 101 \
7 *16 47.13 Pk 28.8 -35.1 0 40.83 - - 74 -33.17 - - 0-360 101 \
13 *15.542 33.96 Pk 40.8 -22.9 0 51.86 - - 74 -22.14 - - 0-360 199 H
15 *15.541 29.37 Pk 40.8 -22.9 0 47.27 - - 74 -26.73 - - 0-360 199 \
3 1.728 41.13 Pk 30 -34.4 0 36.73 - - - - 68.2 -31.47 0-360 101 H
8 1.796 40.39 Pk 30.7 -35.1 0 35.99 - - - - 68.2 -32.21 0-360 101 \
9 1.994 383 Pk 323 -33.9 0 36.7 - - - - 68.2 -31.5 0-360 200 \
4 1.998 40.74 Pk 323 -34 0 39.04 - - - - 68.2 -29.16 0-360 200 H
10 3.192 39.63 Pk 324 -32.9 0 39.13 - - - - 68.2 -29.07 0-360 101 \
5 3.453 40.77 Pk 333 -33.6 0 40.47 - - - - 68.2 -27.73 0-360 101 H
11 3.453 45.23 Pk 333 -33.6 0 44.93 - - - - 68.2 -23.27 0-360 200 \
12 10.36 53.31 Pk 37.4 -25.6 0 65.11 - - - - 68.2 -3.09 0-360 101 H
14 10.365 48.27 Pk 37.4 -25.6 0 60.07 - - - - 68.2 -8.13 0-360 101 \

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

Radiated Emissions

Frequency Meter Det AFT345 Amp/Cbl/FI DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
*1.199 54.04 PK-U 28.5 -35.7 0 46.84 - 74 -27.16 - - 263 129 H
*1.198 32.59 ADR 285 -35.6 [ 25.49 54 -28.51 - - - - 263 129 H
*1.598 54.27 PK-U 28.8 -35.2 [ 47.87 - 74 -26.13 - - 157 328 H
*1.598 33.66 ADR 28.8 -35.2 0 27.26 54 -26.74 - 157 328 H
*15.543 42.75 PK-U 40.8 -22.9 [ 60.65 - - 74 -13.35 - - 249 196 H
*15.54 28.44 ADR 40.8 -22.9 0 46.34 54 -7.66 - - - - 249 196 H
3.453 49.49 PK-U 333 -33.6 [ 49.19 - - - - 68.2 -19.01 158 263 v
10.359 54 PK-U 374 -25.6 0 65.8 - - - - 68.2 -2.4 113 102 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U20962-E2V2
MODEL ID: 1D:091

DATE: October9, 2015
FCC:DKN-MJS79

MID CHANNEL HORIZONTAL

I UL Fremont,5m Chomber A 21 Sep 28135 23:19:58
Rodioted Emissions 3-Meters
= Project Number: 15028962
10 Client:EchoStar
Copfig EUT + Test Laptop
MoHe :ONIT_5.2_HARM_11n_HT28_5208_MIMO
95 Tebted byt0. Steelling
8:
Peak Limit (dBulU/m)
7L_\
~ NII Non-Restricted CHBUU/m
3 \
65 2
@
el
S Avg Limit (dBuU/m)
55 -
13
N
45
1 2 4 - ;
o "
35 T C‘) 2 —mwiw‘ww MM —
’J wy‘ Aa TN L ol
Lﬂ.ﬂw )
B s :
1 18 18
Frequency (GHz)
Range (6Hz) REW/BU  Ref/Attn Del/Avg Tope Range (612) REU/UBM  Ref/ftin Det/fvg Tupe Sucep Pts #5ups/fiode  Position
1:1-5.88 IHG-68)/38  67/B  PEAK/Pur Aug(RHS) 5:6.15-18 M(-6d82/30k  B1/B EAK/Pur Avg (RHS)  d5dnsec(Auto) 18k HAXH 8-360degs |
3:5.08-6.15 MC-6B)/38  187/18  PEAK/Pur Avg(RHS) 4

UNIT 5.2 HARM 11n HT2A 5260 MIMO PLS16.5.DAT 3@915 16 Jun 2015

Rev 9.5 24 Jun 2015

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2
MODEL ID: 1D:091

DATE: October9, 2015

FCC:DKN-MJS79

MID CHANNEL VERTICAL

I UL Fremont,5m Chomber A 21 Sep 28135 23:19:58
Rodioted Emissions 3-Meters
195 PF§JBDL Number: 15028962
Cljient:EchoStar
Config:EUT + Test Laptop
Mode :ONII_5.2_HARM_11n_HT28_5208_MIMO
95 Tebted byt0. teelfing
SI:
Peak Limit (dBulU/m)
7L_\
~ NII Non-Restricted (4B
=
~
3 65 14
@ o
el
— Avg Limit (dBuU/m)
55
45 11
6 . 18 9
=} g o
g 78 Q
35 @2
25
1 B 18
Frequency (GHz)
Range (6Hz) REU/UBU  Ref/Attn Det/fvg Tpe Sucep Pts  #oups/Mode FPosition Renge (BHz) RBW/UBW  Ref/Attn Dst/fvg Tups Suesp Pts  ¥oups/liode Fosition
LNIT 5.2 HARM |1n HT28 5288 MIMO PLS16.5.DAT 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AFT345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (d8) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *1.198 47.34 Pk 28.5 -35.7 0 40.14 54 -13.86 74 -33.86 - - 0-360 101 H
2 *1.599 45.74 Pk 28.8 -35.1 0 39.44 54 -14.56 74 -34.56 - - 0-360 101 H
5 *1.195 45.14 Pk 28.4 -35.6 0 37.94 54 -16.06 74 -36.06 - - 0-360 101 A
6 *1.594 47.23 Pk 28.8 -35.2 0 40.83 54 -13.17 74 -33.17 - - 0-360 199 \
13 *15.597 32.73 Pk 40.8 -23.4 0 50.13 54 -3.87 74 -23.87 - - 0-360 199 H
7 1.733 39.18 Pk 30.1 -34.4 0 34.88 - - - - 68.2 -33.32 0-360 199 A
8 1.796 40.67 Pk 30.7 -35.1 0 36.27 - - - - 68.2 -31.93 0-360 199 A
9 1.993 40.2 Pk 323 -33.9 0 38.6 - - - - 68.2 -29.6 0-360 199 \
3 3.016 36.59 Pk 326 -33.6 0 35.59 - - - - 68.2 -32.61 0-360 101 H
10 3.197 41.32 Pk 32.4 -32.8 0 40.92 - - - - 68.2 -27.28 0-360 101 A
4 3.466 38.5 Pk 334 -33.5 [ 38.4 - - - - 68.2 -29.8 0-360 199 H
11 3.467 43.78 Pk 33.4 -33.4 0 43.78 - - - - 68.2 -24.42 0-360 199 A
14 10.399 50.7 Pk 37.4 -25.1 0 63 - - - - 68.2 -5.2 0-360 199 A
12 10.404 53.47 Pk 374 -25.2 [ 65.67 - - - - 68.2 -2.53 0-360 101 H

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

Radiated Emissions

Frequency Meter Det AFT345 ‘Amp/Cbl/FI DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
*1.199 53.13 PK-U 285 -35.7 [ 45.93 54 -8.07 74 -28.07 - - 267 116 H
*1.199 32.39 ADR 28.5 -35.7 0 25.19 54 -28.81 - 267 116 H
*1.59 55.59 PK-U 28.8 -35.2 0 49.19 54 -4.81 74 -24.81 - - 203 235 A
*1.596 34.87 ADR 28.8 -35.2 0 28.47 54 -25.53 - - - - 203 235 \
*1.195 52.02 PK-U 28.4 -35.6 0 44.82 54 -9.18 74 -29.18 - - 296 108 A
*1.195 33.94 ADR 28.4 -35.6 0 26.74 54 -27.26 - 296 108 A
*15.595 34.58 PK-U 40.8 -23.4 0 51.98 54 -2.02 74 -22.02 - - 64 200 H
*15.596 23.24 ADR 40.8 -23.4 0 40.64 54 -13.36 - - 64 200 H
3.467 48.88 PK-U 334 -33.4 0 48.88 - - - - 68.2 -19.32 215 227 A
10.401 55.43 PK-U 374 -25.2 0 67.63 - - - - 68.2 -.57 296 108 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U20962-E2V2
MODEL ID: 1D:091

DATE: October9, 2015
FCC:DKN-MJS79

HIGH CHANNEL HORIZONTAL

I UL Fremont,5m Chomber A 23 Sep 20813 18:22:084
Rodioted Emissions 3-Meters
195 PF§JEDL Number : 150268962
Client:EchoStar
Cohfig EUT + Test Laptop
Modle :ONIT_5.2_HARM_11n_HT28_5248_MIMO
95 Tebted byt0. Steelling
8:
Peak Limit (dBulU/m)
7L_\
~ NII Non-Restricted CHBUU/m
3
3 65
@
el
— Avg Limit (dBuU/m)
55 et
6 \
£ ’
4: -
-5 | | i o e s
oA A st parT——
. s it Ny
1 18 18
Frequency (GHz)

Range (6Hz) REW/BU  Ref/Attn Del/Avg Tope e Pte ¥Sups/ode Pos Range (612) REU/UBM  Ref/ftin Det/fvg Tupe Sucep Pts #5ups/fiode  Posi
1:1-5.08 IHG-68)/38  67/B  PERK/Pur Avg(RNS)  1S6usec(huto) BBB1  MAKH 8-36Bdegs | 5:6.15-18 M(-6dB)/ Bk 61/ EAK/Pur fug (RYS)  45dnsec(huto) 18k PAKH
3:5.08-6.15 IHC-6B)/38 18718 PEAK/Pur Avg(RMS)  dlnesclAuto) SEBI  MAXH 0-36Bdege

LNII 5.2 HARM_I1n HT2@ 5248 MIMO PLS14.5.DAT 38915 16 Jun 2815

Rev 9.5 24 Jun 2015

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2
MODEL ID: 1D:091

DATE: October9, 2015

FCC:DKN-MJS79

HIGH CHANNEL VERTICAL

CdBul/m)

I UL Fremont,5m Chomber A 23 Sep 20813 18:22:084
Rodioted Emissions 3-Meters
= Project Number: 15028962
18 Client EchoStar
Config:EUT + Test Laptop
Modle :ONIT_5.2_HARM_11n_HT28_5248_MIMO
95 Tested byt0. teelfing
8:
Peak Limit (dBulU/m)
7L_\
NII Non-Restricted CHB
65
. N 7
Avg Limit (dBuU/m IS
55 3
o
45 i
o g 4
3:
>5
1 18 18
Frequency (GHz)
Range (6Hz) REU/BN  Ref/Attn Det/Avg Tope Pts  #Sups/Mode Position Range (612) REM/UBH  Ref/Atin Det/fvg Tupe Sucep Pts #5ups/Miode  Position
LNII 5.2 HARM_I1n HT2@ 5248 MIMO PLS14.5.DAT 38915 16 Jun 2815 Rev 9.5 24 Jun 2015

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AFT345 Amp/Cbl/Fitr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuv/m) (dBuV/m)
1 *1.2 48.11 Pk 28.5 -35.7 40.91 - - 74 -33.09 - - 0-360 101 \
2 *1.597 46.73 Pk 28.8 -35.2 40.33 - - 74 -33.67 - - 0-360 101 \
3 *2.88 53.4 Pk 326 -33.3 52.7 - - 74 -21.3 - - 0-360 200 \
4 1.794 43.58 Pk 30.7 -35.1 39.18 - - - - 68.2 -29.02 0-360 101 \
5 2 41.79 Pk 323 -34.1 39.99 - - - - 68.2 -28.21 0-360 101 H
6 24 50.03 Pk 32.1 -34.5 47.63 - - - - 68.2 -20.57 0-360 200 H
7 10.479 45.97 Pk 374 -25.3 58.07 - - - - 68.2 -10.13 0-360 101 \

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

Radiated Emissions

Frequency Meter Det AFT345 Amp/CbI/FI Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuVv/m) (dB) (dBuVv/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
*1.2 54.8 PK-U 28.5 -35.7 47.6 - - 74 -26.4 - - 0 115 A
*1.2 32.76 ADR 28.5 -35.7 25.56 54 -28.44 - - - - 0 115 \%
*1.595 53.43 PK-U 28.8 -35.2 47.03 - - 74 -26.97 - - 266 109 A
*1.596 33.48 ADR 28.8 -35.2 27.08 54 -26.92 - - 266 109 A
*2.88 56.19 PK-U 326 -33.3 55.49 - - 74 -18.51 - - 345 107 A
*2.88 32.57 ADR 32,6 -33.3 31.87 54 -22.13 - - - 345 107 A
1.793 46.95 PK-U 30.7 -35.1 42.55 - - - - 68.2 -25.65 345 102 \%
1.999 49.74 PK-U 323 -34 48.04 - - - - 68.2 -20.16 360 101 H
24 49.92 PK-U 321 -34.5 47.52 - - - - 68.2 -20.68 360 199 H
10.481 55.31 PK-U 37.4 -25.4 67.31 - - - - 68.2 -.89 226 208 A

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

13.1.2. TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 5.2 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)

Ch. 38 HORIZONTAL PEAK AND AVERAGE PLOT

12l:UL Fremont,5m Chamber B 22 Sep 2815 15:48:683
Restricted Bandedge
- Project Number : 15028952
1 Client:Echostar
Config:EUT+Test Laptop
Mode :ONIT 5.2 BE H 11n HT48 5198
195 Tested byiJohn Ly
95 -
85 { {
2 |
~ Peak Limit (dBulU/m: |
> 7:
j }
[ai]
< |
65 2 iy f
55 Averoge Limit (dBuy/m) Il M,Mw/
/@W
45 5
-
3:
5 2BMHz/ 5.2
Frequency (GHzJ
Range (GHz) RBU/UBN  Ref/Attn Del/Avg Tupe Sueep Pte  #Sup/Mods  Fosition Range (62 REW/UBW  Ref/Atin  Det/Avg Tupe Susep Pts #5ups/Miods Fosition
1:55.2 HG-6B)/M 18718 PEAK/Pur Avg(RNS)  Zmeec(Aut) BBBI  MAXH 166 degs | 2:55.2 M6/ 187/10 AUER/Pur Avg(RYS)  2Buseo(Puto) 8081 IBBTAUG 166 dege 352
BondEdge 5-5.2GHz UNII Method Av - H.TST 39315 4 Jun 2815 Rev 9.5 24 Jun 2815

HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuVv) (dB) (dBuv/m) (dBuv/m)
1 *5.15 48.46 Pk 341 -22 60.56 - - 74 -13.44 166 352 H
2 *5.142 52.52 Pk 341 -22 64.62 - - 74 -9.38 166 352 H
3 *5.15 40.43 RMS 341 -22 52.53 54 -1.47 - - 166 352 H
4 *5.148 41.22 RMS 341 -22 53.32 54 -.68 - - 166 352 H

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

RMS - RMS detection
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

VERTICAL PEAK AND AVERAGE PLOT

]ZI:UL Fremont,5m Chamber A 6 Dct 2815 @B 18:83
Restricted Bondedge
Pro ject Number: 15028962
s C1 ont Echostor
Config:EUT + Test Laptop
Mode :UNIT 5.2 BE U 11n HT4B8 5158
195 Tested by:R.A
W s T ww*““
95 Y
f | !
85 |
E Peak Limit (dBulU/m Jﬂl
3 75 w‘
o —
- L) ol
- Average Limit (dBu /
5 r VY TR I
45
31:
5 2BMHz/ 5.2
Frequency (GHz)
Rangs (G RBU/LEN ~ Ref /i Dei/frg Tupo Suoep Fie  #oupoodeFosiion Range (EHz) RBW/UBN  Ref/Atin Dot/Avg Type Sucep Pte #oups/Miode Fosition
| BondEce 5-5.26Hz UNLI Method Av - U.TST 38315 4 Jun 2615 Rev 9.5 24 Jun 2815
VERTICAL DATA
Trace Markers
Marker Frequency Meter Det AFT136 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuVv) (dB) (dBuv/m) (dBuv/m)
1 *5.15 50.3 Pk 34.2 -20.7 63.8 - - 74 -10.2 45 120 Vv
2 *5.149 52.59 Pk 34.2 -20.7 66.09 - - 74 -7.91 45 120 Vv
3 *5.15 37.62 RMS 34.2 -20.7 51.12 54 -2.88 - - 45 120 Vv
4 *5.15 37.76 RMS 34.2 -20.7 51.26 54 -2.74 - - 45 120 Vv
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

CH 46 HORIZONTAL PEAK AND AVERAGE PLOT

12:UL Fremont,5m Chamber B 22 Sep 2815 16:84:86
Restricted Bondedge
= Project Number: 15028962
" Client:Echostar
Config: EUT+Test Laptop
Mode :ONII_5.2_BE_H_11n_HT48_5238_MIMO
185 Tested by:John Ly
95
85
e ) E
~ Peak Limit (dBuU/m
s 75
S
@
<
65 L1
2 f‘/’
Average Limit (dBuy/m) 1 W
55 =
wM
45 B
3:
5 28BMHz/ 5.2
Frequency (BHz)
Ronge (GHio) RAU/BU  Ref/Attn  Det/vg Tope Sueen Pte #ups/Hode  Position Renge (6120 REUMBN  Ref/Attn Det/fvg Tupe Pte #Sups/ods Positian
1:55.2 MC-EBI/3M  167/18 PERK/Pur Avg(RMS)  Zdnsec(Puto) BBBT  MAKH 173 degs | 2:55.2 BB/ 1BI/10 AUER/Pur Avg(RYS) ea(Puto) SEB1 IBETAVG 173 degs 333
BondEdge 5-5.26Hz UNLT Method Av -~ H.TST 383154 Jun 2015 Rev 9.5 24 Jun 2015

HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.15 43.24 Pk 34.1 -22 55.34 - - 74 -18.66 173 332 H
2 *5.145 47.18 Pk 34.1 -22 59.28 - - 74 -14.72 173 332 H
3 *5.15 32.88 RMS 34.1 -22 44.98 54 -9.02 - - 173 332 H
4 *5.149 33.63 RMS 34.1 -22 45.73 54 -8.27 - - 173 332 H

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

RMS - RMS detection
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REPORT NO: 15U20962-E2V2
MODEL ID: 1D:091

DATE: October9, 2015
FCC:DKN-MJS79

VERTICAL PEAK AND AVERAGE PLOT

UL Fremont,5m Chamber B

22 Sep 2815 16:16:33

12
Restricted Bondedge
s PrgJe:t Number : 150268962
Client:Echostar
Config:EUT+Test Laptop
Mode :ONTI_5.2_BE_U_11n_HT48_5238_MIMO
185 Tested by:John Ly
95
85
|
N Peak Limit (dBuU/m]
> 71:
5
@
S
65 — W rrrrrrrrrrrrrrrrrrrrrr
I
Average Limit C(dBul/m) b MM 1
55 0. L
bl i i
45 i i i 1 .
35
5 28BMHz/ 5.2
Frequency (GHzJ
Range (GHz) REU/UBU  Ref/Attn Det/Avg Tupe Sueep Pte #sups/Mode Fosition Range (&z) RBU/BW  Ref/ftin Dst/Avg Tuype Sueep Pte #5ups/fode Fosition
: 1HC-68)/3K 18 PEAK/Fur Avg(RUS)  2Oneec(Auto) BBB1  MAKF d
BondEdge 5-5.26Hz UNII Method Av - U.TST 38915 4 Jun 2815 Rev 9.5 24 Jun 2815
VERTICAL DATA
Trace Markers
Marker Frequency Meter Det AF T345 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m) (dBuv/m)
1 *5.15 40.11 Pk 34.1 -22 52.21 74 -21.79 265 350 "
2 *5.141 43.74 Pk 34.1 -22 55.84 - 74 -18.16 265 350 "
3 *5.15 32.23 RMS 34.1 -22 44.33 54 -9.67 265 350 "
4 *5.149 33.2 RMS 34.1 -22 45.3 54 -8.7 265 350 "

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

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

! 1:UL Fremont,5m Chomber B 24 Sep 2815 ag:11:22
Rodioted Emissions 3-Meters
185 Project Number:15U2B362
Client:EchoStar
ConfigiEUT + Test Laptop
Made:ONII 5.2 HARM |1n HT48 5198 MIMO
95 Tested by:0. Stoeltin
Y 9
as
Peak Limit C(dBuU/m)
75
2 NI N Restr ted (dBu
3 5
3 6
@
o
~ Avg Limit (dBulU/m)
55 = H
5 oot "
4 i 2 “M
35 | WM“I it b
ZCWWW‘“J by ‘
1 18 18
Frequency (GHz)
Range (6H) RBU/UBU  Ref/Aitn Det/Avg Tpe Fis #owpe/fiode Fosition Ronge (Gt REWUB  Ref/Attn Det/Avg Type Suesp Pts #ups/fods FPosition
1-5.08 NC-6dB)/30k  87/B  PEAK/Fur AvgCRHS) 15 ) 6gal WK B-360dege H | 5:6.15-18 MC-6B)/30  BI/B  PEGK/Fir AvgERMS)  dSdnssc(Auto) ISk HAXH 8-368degs H
3:5.88-6.15 1M(-648) /381 187/18 PEAK/Pur Avg(RYS) 5081 MAXH 0-360cegs F
b.TST 38915 16 Jun 2015 Rev 9.5 24 Jun 2015

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015

| 1l:UL Fremont,5m Chamber B 24 Sep 2815 Be:11:22
Rodioted Emissions 3-Meters
195 Project Number: 15028862
Client;EchoStar
ConfigiEUT + Test Laptop
Mode :ONII_5.2_HARM_11n_ HT48_5198_MIMO
95 Tested by:0. Stoelting
85
Peok Limit (dBulU/m)
75
2 UNII Non-Restricted C(dBulU/m]
3 5
3 6
@
©
~ Avg Limit (dBuU/m)
55
=
o
. , :
=} 2
s
35
25
1 18 18
Frequency (GHz)
Range (6i1z) RBU/UB  Ref/Attn Dst/Avg Tupe Sueep Pls  #owps/Mode Fosition Renge (GHz) RBWUBH  Ref/Attn Det/Avg Tupe Sueep Pte #5ups/Made Fosition
p. TST 30815 16 Jun 2615 Rev 9.5 24 Jun 2615

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

LOW CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AFT345 Amp/Cbl/Fitr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuv/m) (dBuUV/m)
1 *1.596 47.65 Pk 28.8 -35.2 41.25 - - 74 -32.75 - - 0-360 101 H
2 *1.198 49.77 Pk 28.5 -35.7 42.57 - - 74 -31.43 - - 0-360 101 \
3 2 42.55 Pk 323 -34.1 40.75 - - - - 68.2 -27.45 0-360 200 \
4 2.4 53.63 Pk 321 -34.5 51.23 - - - - 68.2 -16.97 0-360 200 \
5 6.92 36.53 Pk 36.1 -30.7 41.93 - - - - 68.2 -26.27 0-360 101 H
6 10.395 32.73 Pk 37.4 -25.2 44.93 - - - - 68.2 -23.27 0-360 200 \

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

Pk - Peak detector

Radiated Emissions

Frequency Meter Det AFT345 Amp/Cbl/FI Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuv/m) (dBuVv/m)

*1.595 55.2 PK-U 28.8 -35.2 48.8 - - 74 -25.2 - - 274 122 H
*1.597 33.91 ADR 28.8 -35.2 27.51 54 -26.49 - - - - 274 122 H
*1.2 55.32 PK-U 28.5 -35.7 48.12 - - 74 -25.88 - - 239 168 A
*1.199 33.02 ADR 28.5 -35.7 25.82 54 -28.18 - - - - 239 168 A
1.999 31.12 ADR 323 -34 29.42 - - - - 290 311 A
2 51.76 PK-U 323 -34.1 49.96 - - - - 68.2 -18.24 290 311 A
24 57.1 PK-U 321 -34.5 54.7 - - - - 68.2 -13.5 17 159 \%
6.92 41.99 PK-U 36.1 -30.7 47.39 - - - - 68.2 -20.81 40 108 H
10.394 41.57 PK-U 37.4 -25.2 53.77 - - - - 68.2 -14.43 359 216 A

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U20962-E2V2
MODEL ID: 1D:091

DATE: October9, 2015
FCC:DKN-MJS79

MID CHANNEL HORIZONTAL

| 1l:UL Fremont,5m Chamber B 23 Sep 2815 23:23:20
Rodioted Emissions 3-Meters
- Project Number: 15028862
18 Client:EchoStor
ConfigiEUT + Test Laptop
Mogle :ONII_5.2_HARM_11n_HT48_5238_MIMO
95 Tebted byi0. Stoelting
85
Peok Limit (dBulU/m)
75
2 UNII Non-Restricted (dBuU/m]
3 5
5 6
@
K .
~ Avg Limit (dBuU/m)
55
b g - XM
7 e
i A,
EKWM“M s
1 18 18
Frequency (GHz)
Range (6i1z) RBU/UG  Rel/Bitn Det/ong Tupe Suee Pls  #ows/Mode Fosition Ronge (GHz) RBWUBH  Ref/Attn Det/Avg Tupe Seeep Pte #5ups/fode  Foeition
1:1-5.88 NG-68)/30  B7/8  PEAK/Far Avg(RMS)  15Bn: ) 6081 HeXH 8-360cege H | 5:6.15-18 INC-6BI/30  BI/B  FEAK/Fir vg(RMS)  dSincec(Auto) 18k HAKH 8-360ckge H
3:5.88-6.15 H-6B) /B 1B1/18  PEAK/Par Avg(RNS)  dlmssc(iuto) 5041  MAKH 8-36ceg= H

UNIT 5.8 HARM 11n HT4@ 5236 MIMO PLS16.5.DAT 383815 16 Jun 2H15

Rev 9.5 24 Jun 2615

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2
MODEL ID: 1D:091

DATE: October9, 2015
FCC:DKN-MJS79

MID CHANNEL VERTICAL

UL Fremont,5m Chamber B

23 Sep 2815 23:23:208

[

Rodioted Emissions 3-Meters
- Project Number: 15028862
18 Client:EchoStor
ConfigiEUT + Test Laptop
Mode :ONII_5.2_HARM_11n_HT48_5238_MIMO
95 Tebted by:0. Stoelting
85
Peok Limit (dBulU/m)
75
2 UNII Non-Restricted (dBuU/m]
3 5
3 6
@
T
~ Avg Limit (dBuU/m)
55 &
=
45 &4
3 o
o
35
25
1 18 18
Frequency (GHz)
Range (6i1z) RBU/UB  Ref/Attn Dst/Avg Tupe Sueep Pls  #owps/Mode Fosition Renge (GHz) RBWUBH  Ref/Attn Det/Avg Tupe Sueep Pte #5ups/Made Fosition

UNIT 5.8 HARM 11n HT4@ 5236 MIMO PLS16.5.DAT 383815 16 Jun 2H15

Rev 9.5 24 Jun 2615

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AFT345 Amp/Cbl/Fitr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuv/m) (dBuUV/m)
1 *1.2 49.65 Pk 28.5 -35.7 42.45 - - 74 -31.55 - - 0-360 101 H
2 *16 46.18 Pk 28.8 -35.1 39.88 - - 74 -34.12 - - 0-360 101 H
3 1.794 43.34 Pk 30.7 -35.1 38.94 - - - - 68.2 -29.26 0-360 101 \
4 3.36 42.55 Pk 329 -33 42.45 - - - - 68.2 -25.75 0-360 101 \
5 6.974 35.24 Pk 36 -30 41.24 - - - - 68.2 -26.96 0-360 101 H
6 10.464 40.11 Pk 37.4 -25.1 52.41 - - - - 68.2 -15.79 0-360 200 \

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

Radiated Emissions

Frequency Meter Det AFT345 Amp/Cbl/FI Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
*1.199 57.72 PK-U 28.5 -35.7 50.52 - - 74 -23.48 - - 352 133 H
*1.198 33.91 ADR 28.5 -35.7 26.71 54 -27.29 - - - - 352 133 H
*1.599 52.89 PK-U 28.8 -35.1 46.59 - - 74 -27.41 - - 337 192 H
*1.599 32.69 ADR 28.8 -35.1 26.39 54 -27.61 - - - 337 192 H
1.793 52.96 PK-U 30.7 -35.1 48.56 - - - - 68.2 -19.64 248 102 A
3.36 50.64 PK-U 329 -33 50.54 - - - - 68.2 -17.66 160 234 A
6.973 42.34 PK-U 36 -30 48.34 - - - - 68.2 -19.86 45 108 H
10.464 51.91 PK-U 37.4 -25.1 64.21 - - - - 68.2 -3.99 352 224 v

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

13.2. 5.8 GHz

13.2.1. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.8 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK PLOT

ZQUL Fremont,5m Chomber B 23 Sep 2015 18:18:54
Bondedge
Project Number: 15028962
10 Cl ient Echostar
ConfigiEUT + Test Laptop
Mode:UNII 5.8 BE_H_11n HT28_§745_MIMO
g Tested byiJ. Ly
-18
2
-28 |
Peak Limit (dBm2
a
E -3 {
i1}
,4@ I
-50
-68
-78
5.625 13MHz/ 5.755
Frequency (GHz)
Range (GHz) RBUI/UB Ref/Attn Det/Avg Type Sueep Pts #wps/fode Fosition
1:5.625-5.755 1M(-6dB) /34 8/18 PEAK/Pur Avg(RMS)  2Bmeec(futo) 631  MAXH 217 degs 261
Bandedge 5.625-5.7556Hz 15 487 EIRP - H.TST 38315 12 Jun 2815 Rev 9.5 24 Jun 2815
CH 149 HORIZONTAL DATA
Trace Markers
Marker Frequency Meter Det AF T345 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
2 5.724 -42.57 Pk 35 -21.7 11.8 -17.47 -17 -.47 217 261 H
1 5.725 -49.22 Pk 35 -21.7 11.8 -24.12 -17 -7.12 217 261 H
Pk - Peak detector
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

VERTICAL PEAK PLOT

28UL Fremont,5m Chamber B 23 Sep 2815 10:18:308
Bandedge
Project Number: 15028962
10 Client Echostar "
Config:ELT + Test Laptap ‘ ‘
Mode:UNII_ 5.8 BE_U_|1n_HT28 5745 MIMO |
9 Tested byid. Ly '/
T
-18
-20
Peak Limit C(dBm2)
o
E -3
i
-48 {
-50
-66
-70
5.625 1 3MHz/ 5.755
Frequency (GHz)
Range (&) RBUAB  Ref/Attn  Det/fvg Tupe Sueep Pis ¥ope/fode Fosition |
6295755 IH(-6d6) AK/For Pug(RHS)  20nse 147 degs ‘
Bandsdge 5.625-5.7556Hz 15 487 EIRP - U.TST 38915 12 Jun 2815 Rev 9.5 24 Jun 2815

CH 149 VERTICAL DATA
Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
2 5.711 -66.3 Pk 34.7 -20.7 11.8 -40.5 -27 -13.5 108 270 H
1 5.725 -65.25 Pk 34.7 -20.7 11.8 -39.45 -17 -22.45 108 270 H

Pk - Peak detector
Bandedge 5.625-5.755GHz 15_407 EIRP - H.TST 39763 24 Nov 2014

Rev 9.5 24 Jun 2015
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

CH 153 HORIZONTAL PEAK PLOT

28UL Fremont,5m Chamber B 23 Sep 2815 10:26:02
Bandedge
Project Number: 15028962

10 Client Echostar

Config:EUT + Test Laptop
Mode:UNTI_5.8_BE_H_11n_HT28_§765_MIMO

a Tested byiJ. Ly
-18
-28
Peak Limit C(dBm2)
a
E -3
11}
2
,4@ JF-4L
-50
-66
-70
5.625 13MH=z/ 5.755
Frequency (GHz)
Range (6Hz) REU/UBW R;F/Su.n Det/Avg Type MSWEEP ;5 #5wps/lode  Position
1:5.625-5.755 1M(-6dB) /34 /1 PEAK/Pur Avg(RMS) msec (Auto) 4l MAXH 211 degs 296
LNIT 5.8 BE H fin HT2B 5765 MIMO PLS18.5.DAT 38915 {2 Jun 2815 Rev 9.5 24 Jun 2815
VERTICAL DATA
Trace Markers
Marker Frequency Meter Det AF T345 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
2 5.715 -63.53 Pk 35 -21.7 11.8 -38.43 -27 -11.43 211 296 H
1 5.725 -61.44 Pk 35 -21.7 11.8 -36.34 -17 -19.34 211 296 H
Pk - Peak detector
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

CH 153 VERTICAL PEAK PLOT

28UL Fremont,5m Chamber B 23 Sep 2015 18:33:57
Bondedge
Project Number: 15028962

18 Client:Echostar

Config:EUT + Test Laptop
Mode:UNII_5.8_BE_U_{1n_HT28_§765_MIMO
8 Tested byiJ. Ly

g ‘ WM
W‘
-20 i
Peak Limit (dBm2
& |
£ -39 ‘ L
W
2 |
—ag P i
\ il i I " d ; uhil
-50
-60
-70
5.625 1 3MHz/ 5.755
Frequency (GHz)
Range (6i1z) RBU/UBN  Ref/Attn Det/Avg Tupe Sueep Pla  twpe/fode FPosition |
6255755 1H(-6dB) } 4K/ P AivgCRHS) cec(hute) [ 199 degs ‘
UNIT_5.8 BE_U_11n HT2@_5765_MIMO_PLS18.5.DAT 383915 12 Jun 2615 Rev 9.5 24 Jun 2815

CH 153 VERTICAL DATA

Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
2 5.686 -64.18 Pk 34.9 -21.7 11.8 -39.18 -27 -12.18 199 124 \
1 5.725 -63.77 Pk 35 -21.7 11.8 -38.67 -17 -21.67 199 124 \

Pk - Peak detector
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK PLOT

ZQUL Fremont,5m Chomber B 23 Sep 2815 11:83:23
Bandedge
Project Number: 15028962
18 Client:Echostar
Config EUT + Test Laptop
Mode:ONII 5.8 BE_H_|1n HT20 5885 MIMO
8 Tested byid. Ly
-18
-26
Peak Limit CdBm)
o
-3 [
w
2
-40
-50
-60
-70
5.8 28MHz/ 6
Frequency (GHz)
Range (6Hz) REU/UB  Ref/Attn Dst/Avg Tupe Sueep Pis  #Swps/fode Fosition
5,86 HC-6B)/H  B/1B PEAK/Far Avg(RMS)  Zncec(Auto) 821 MAKH 186 dege 151
Bandedge 5.858-6GHz 15_487 EIRP - H.TST 38915 12 Jun 2815 Rev 9.5 24 Jun 2815

CH 161 HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.85 -68.4 Pk 35.4 -21.6 11.8 -42.8 -17 -25.8 186 151 H
2 5.902 -65.3 Pk 35.5 -21.6 11.8 -39.6 -27 -12.6 186 151 H

Pk - Peak detector
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

VERTICAL PEAK PLOT

Z[ZUL Fremont,5m Chamber B 23 Sep 2815 11:28:28

Bandedge

MM‘“ Project Number: 15U20962
1BF- Client:Echostar
\ Config EUT + Test Laptop

Mode:UNTI_5.8_BE_U_11n_HT28_5885_MIMO
8 | Tested byid. Ly

\
-10 M
-2p i 5
Peak Limit C(dBm)
o
-3
w
2
—ap | [
' v
L TR AT e DT e e "
-50
-66
-70
5.8 28MHz/ [
Frequency (GHz)
Range (61z) REU/UBN  Ref/Attn Det/Avg Tupe Sueep Pia  tpe/fode Position |
3 1H(-645) /3 ) AK/Por Avg(RHS)  2Bnsec(uto) ) 207 degs ‘
Bondedge 5.858-6GHz {5 487 EIRP - U.TST 38915 12 Jun 2815 Rev 9.5 24 Jun 2815

CH 161 HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.85 -57.34 Pk 35.1 -20.3 11.8 -30.74 -17 -13.74 0 152 H
2 5.861 -57.82 Pk 35.1 -20.3 11.8 -31.22 -27 -4.22 0 152 H

Pk - Peak detector
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REPORT NO: 15U20962-E2V2
MODEL ID: ID:091

DATE: October9, 2015
FCC:DKN-MJS79

HORIZONTAL PLOT

28UL Fremont,5m Chomber B 23 Sep 2815 11:58:25
Bandedge
M‘W‘""‘M Project Number: 1528962
10 Cl ient |Echostar
Config:EUT + Test Laptop
Mode:UNTI_5.8_BE_H_11n_HT28_5825_MIMO
8 Tested byid. Ly
,1 8 -
,2@ '
Peak Limit
2
o
¥ -3
1)
,4@ I
-58
-608
-78
5.8 28MH=z/ 6
Frequency (GHz)
Range (6 REW/UBU  Ref/Attn  Dst/Avg Type Susep Pls  ¥wps/fode Fosition
1:5.8-6 1M(-6dB) /34 a/18 PEAK/Pur Avg(RMS) 2Bmeec(futo) 8081 MAXH 183 degs 141

Bondedge 5.858-6GHz 15 447 EIRP - H.TST 38915 {2 Jun 2015

Rev 9.5 24 Jun 2615

Trace Markers

CH 165 HORIZONTAL DATA

Marker Frequency Meter Det AF T345 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.85 -47.88 Pk 354 -21.6 11.8 -22.28 -17 -5.28 183 141 H
2 5.86 -53.8 Pk 354 -21.6 11.8 -28.2 -27 -1.2 183 141 H

Pk - Peak detector
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REPORT NO: 15U20962-E2V2
MODEL ID: 1D:091

DATE: October9, 2015
FCC:DKN-MJS79

VERTICAL PLOT

23 Sep 2815 13:13:19

UL Fremont,5m Chomber B

28

Bandedge

Project Number: 15028962
Client Echostar
Config:EUT + Test Laptop

Tested byid. Ly

Mode:UNTI_5.8_BE_U_11n_HT28_5825_MIMO

Peak Limit C(dBm)

EIRP

M
MWMMWMMMMMMWWMMM

-58

-68

-78

28MH=z/
Frequency (GHz)

Range C(GHz) REU/UBW  Ref/Attn Det/fvg Tupe Suaep Pls #owps/fode Fosition
8 1M(-645) /3 ] AK/Pir Avg(RHS)  28nsec (futo) [ 195 degs

Rev 9.5 24 Jun 2615

Bondedge 5.858-6GHz 15 447 EIRP - U.TST 38915 12 Jun 2615

CH 165 VERTICAL DATA

Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.85 -53.14 Pk 354 -21.6 11.8 -27.54 -17 -10.54 195 114 \%
2 5.86 -54.07 Pk 354 -21.6 11.8 -28.47 -27 -1.47 195 114 \%

Pk - Peak detector
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

. UL Fremont,5m Chamber B 23 Sep 2815 19:27:32
Rodioted Emissions 3-Meters
= Project Number: 15020962
18 Client:EchoStar
ConfigiEUT + Test Laptop
Mode:ONTI_5.8_HARM_I1n_HT28_5745_MIMO
95 Tested [by:0. Stoelting
35
Peak Limit C(dBuU/m)
75
2 UNII Non-Restricted (dBu
3 =
3 6
m
o
~ Avg Limit (dBulU/m)
55
5 "
) ; - g 2 M
1 [ 1 / —_—
35 | I A—— oyl
W N
MWMJLW«W\JLW -
o5
1 14 18
Freguency (GHz)
Range (6z) RBU/UBW  Ref/Attn Det/Avg Type Pts  #5we/fode  Fosition Ronge (6iz) RBU/UBW  Ref/Attn Det/Avg Type Sueep Fte #5ups/fode  Fosition
1:1-5.88 1MC6dB) /38 37/8 PEAK/Por ArgCRHS) 6081 Mok . 5:6.19008 Me-60B) /30K 87/8 PERAK/Piar Avg(RUS)  45dnser(Auto) 18k  MAKH B-36Adegs H
3:5.88-6.15 1M(-6dB) /38 187/18 PEAK/Pur Avg(RMS) e
b.TST 38315 16 Jun 2015 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2
MODEL ID: 1D:091

DATE: October9, 2015
FCC:DKN-MJS79

LOW CHANNEL VERTICAL

UL Fremont,5m Chamber B

23 Sep 2815 19:27:32

1

185

95

85

Rodioted Emissions 3-Meters

Project Number: 15028962
Client:EchoStar

ConfigiEUT + Test Laptop
Mode:ONII_5.8_HARM_I1n_HT28_5745_MIMO
Tested by:0. Steelting

75

Peak Limit (dBuU/m)

65

UNIT Non-Restricted

Bul/m

(dBulU/m)

Avg Limit (dBuU/m)

55

45

oul

oo

35

25

Frequency (GHz)

18

Ronge CGz) REU/UBW Ref/Attn  Det/Avg Type

Sue

ep

Pts  #5wps/Mode  Position Range (GHz)

RBA/UBU Ref/Attn  Det/Avg Type

Sueep

Pte 4#5ups/Mode FPosition

pe. TST 38915 16 Jun 2815

Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

LOW CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AF T345 ‘Amp/Cbl/Fltr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (d8/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) Restricted (d8) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)

1 *1.194 48.43 Pk 28.4 -35.6 41.23 - - 74 -32.77 - - 0-360 102 H

2 *1.593 48.71 Pk 28.8 -35.3 42.21 - - 74 -31.79 - - 0-360 102 H

5 *2.88 49.64 Pk 326 -33.3 48.94 - - 74 -25.06 - - 0-360 101 A

6 *11.487 34.19 Pk 38.2 -25.4 46.99 - - 74 -27.01 - - 0-360 101 A

3 1.999 41.81 Pk 323 -34 40.11 - - - - 68.2 -28.09 0-360 102 H

4 3.36 40.68 Pk 329 -33 40.58 - - - - 68.2 -27.62 0-360 200 H
*

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

Radiated Emissions

Frequency Meter Det AFT345 Amp/Cbi/FI Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
*1.195 58.16 PK-U 28.4 -35.6 50.96 - - 74 -23.04 - - 345 108 H
*1.195 35.6 ADR 28.4 -35.6 28.4 54 -25.6 - - - - 345 108 H
*1.594 54.5 PK-U 28.8 -35.3 48 - - 74 -26 - - 244 146 H
*1.593 35.06 ADR 28.8 -35.3 28.56 54 -25.44 - - - - 244 146 H
*2.88 55.46 PK-U 32,6 -33.3 54.76 - - 74 -19.24 - - 299 242 A
*2.88 33.03 ADR 326 -33.3 3233 54 -21.67 - - 299 242 A
*11.489 44.88 PK-U 383 -25.4 57.78 - - 74 -16.22 - - 59 322 A
*11.489 316 ADR 38.3 -25.4 44.5 54 -9.5 - - - 59 322 v
2 49.08 PK-U 323 -34 47.38 - - - - 68.2 -20.82 244 103 H
3.359 42.5 PK-U 329 -33 42.4 - - - - 68.2 -25.8 244 200 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U20962-E2V2
MODEL ID: 1D:091

DATE: October9, 2015
FCC:DKN-MJS79

MID CHANNEL HORIZONTAL

UL Fremont,5m Chamber B

23 Sep 2815 28:87:46

1

185

Project Number: 15028862

95

Client EchoStar
ConfigiEUT + Test Laptop

Tested by:0. Stoelting

Rodioted Emissions 3-Meters

Mode:ONII_5.8_HARM_ I 1n_HT28_5785_MIMO

85

75

Peak Limit (dBuU/m)

UNII Non-Restricted C(dBulU/m]

65

(dBulU/m)

Avg Limit (dBuU/m)

55

]

45

35

[ 1

PR

25

Frequency (GHz)

18 18

Range (6Hz) RéU/UBW Ref/Attn  Det/Avg Type
1:1-5.68 M(-6dB) /38 87/8 PEAK/Par avgtms)
3:5.088-6.15 1M(-6dB) /30 187/18  PEAK/Pur AugCRNS)

Pts  #5wps/Mode  Position
) 6081 MAXH B-360ck

uto.
c(futo) 5881 HAXH

Range (GHz) RBW/UBU Ref/Attn  Det/Avg Type
lege 5:6.15-18 MC-6cB)/3Bk  B/B PERK/Piar AvgCRUS)
9

Sucep Pte #9ups/Mode Fosition
454msec(Auto) |8k MAXH B-36@degs H

pe. TST 38915 16 Jun 2815

Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

MID CHANNEL VERTICAL

' UL Fremont,5m Chamber B 23 Sep 2815 28:087:46
Rodioted Emissions 3-Meters
195 Project Number: 15028862
Client;EchoStar
ConfigiEUT + Test Laptop
Mode :ONII_ 5.8 _HARM_11n HT28_5785 MIMO
95 Tested |oy?0. Stoelting
85
Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted (dBuU/m
3 5
3 6
3
~ Avg Limit (dBuU/m) 6
55 4 9
9 o
5
45 Q
35 L
25
1 18 18
Frequency (GHz)
Range (6i1z) RBU/UB  Ref/Attn Dst/Avg Tupe Sueep Pls  ups/fode Position Ronge CGHz) RBWUBH  Ref/Attn Det/Avg Tupe Sueep Pte #5ups/Made Fosition
be.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/Fltr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuv/m) (d8) Restricted (d8) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)
1 *1.197 50.68 Pk 28.5 -35.6 43.58 - - 74 -30.42 - - 0-360 101 H
2 *1.599 47.38 Pk 28.8 -35.1 41.08 - - 74 -32.92 - - 0-360 101 H
3 *3.857 42.99 Pk 334 -32.9 43.49 - - 74 -30.51 - - 0-360 199 H
6 *11.563 41.84 Pk 38.4 -24.6 55.64 - - 74 -18.36 - - 0-360 101 A
4 1.92 54.79 Pk 319 -33.9 52.79 - - - - 68.2 -15.41 0-360 199 \
5 3.36 46.28 Pk 329 -33 46.18 - - - - 68.2 -22.02 0-360 199 A
7 17.354 32.25 Pk 40.8 -21.3 51.75 - - - - 68.2 -16.45 0-360 101 A

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

Radiated Emissions

Frequency Meter Det AFT345 Amp/Cbl/FI Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
*1.198 58.5 PK-U 28.5 -35.7 51.3 - - 74 -22.7 - - 350 110 H
*1.198 36.77 ADR 28.5 -35.7 29.57 54 -24.43 - - - - 350 110 H
*1.598 54.96 PK-U 28.8 -35.2 48.56 - - 74 -25.44 - - 242 130 H
*1.598 35.38 ADR 28.8 -35.2 28.98 54 -25.02 - 242 130 H
*3.856 52.98 PK-U 33.4 -32.9 53.48 - 74 -20.52 - - 25 222 H
*3.857 41.96 ADR 33.4 -32.9 42.46 54 -11.54 - - - 25 222 H
*11.565 52.52 PK-U 38.4 -24.6 66.32 - - 74 -7.68 - - 210 374 v
*11.565 38.94 ADR 38.4 -24.6 52.74 54 -1.26 - - 210 374 v
1.92 55.6 PK-U 31.9 -33.9 53.6 - - - - 68.2 -14.6 25 200 A
3.36 49.94 PK-U 329 -33 49.84 - - - - 68.2 -18.36 25 200 A
17.353 34.98 PK-U 40.8 -21.3 54.48 - - - - 68.2 -13.72 210 102 v

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

HIGH CHANNEL HORIZONTAL

' UL Fremont,5m Chamber B 23 Sep 2815 28:55:26
Rodioted Emissions 3-Meters
195 Project Number: 15028362
Client:EchoStar
Config EUT + Test Laptop
Mode :ON[I_5 .8 _HARM_11n HT28_5825 MIMO
95 Tested by:0. Stoelting
85
Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted (dBulU/m]
3 5
5 6
@
K -
~ Avg Limit (dBuU/m)
55
5 ™ |
45 i 2 .
) W\j}'\ m«,j«wr T M“M M.
25 :
1 18 18
Frequency (GHz)
Range (6i1z) BB~ Ref/Biin Det/ing Tupe Suee Pls  ups/fode Position Ronge (Gz) RBWUBW  Ref/Attn Det/Avg Tupe Sueep Pte #5ups/Made Fosition
1:1-5.88 N(-68)/3  B7/8  PEAK/Fur Avg(RMNS) 15BnsecCAuto) 6841  MAKH 8-360cege H | 5:6.15-18 NC-6BI/30  BI/B  FEAK/Fir vg(RMS)  dSincec(Auto) 18k HAKH 8-360ckge H
3:5.88-6.15 HC-6B) /3 1EV/I8  PEAK/Par Avg(RNS)  dlmssc(iuto) 5041  HAKH 8-360ceg H
be.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

HIGH CHANNEL VERTICAL

' UL Fremont,5m Chamber B 23 Sep 2815 28:55:26
Rodioted Emissions 3-Meters
195 Project Number: 15028862
Client;EchoStar
ConfigiEUT + Test Laptop
Mode :ONII_ 5.8 _HARM_11n HT28_5825 MIMO
95 Tested by:0. Stoelting
85
Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted (dBuU/m
3 5
3 6
3
- Avg Limit (dBuU/m) 7
55 o
45
€
5 o
3502 A
25
1 18 18
Frequency (GHz)
Range (6i1z) RBU/UB  Ref/Attn Dst/Avg Tupe Sueep Pls  ups/fode Position Ronge CGHz) RBWUBH  Ref/Attn Det/Avg Tupe Sueep Pte #5ups/Made Fosition
pe. TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

HIGH CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AF T345 ‘Amp/Cbl/Fltr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (d8/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) Restricted (d8) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)
1 *1.198 48.54 Pk 28.5 -35.7 4134 - - 74 -32.66 - - 0-360 102 H
2 *16 47.87 Pk 28.8 -35.1 41.57 - - 74 -32.43 - - 0-360 199 H
3 *3.883 44.08 Pk 335 -32.6 44.98 - - 74 -29.02 - - 0-360 199 H
4 *5 40.31 Pk 34 -29.9 44.41 - - 74 -29.59 - - 0-360 102 H
5 *1.082 45.39 Pk 27.6 -35.7 37.29 - - 74 -36.71 - - 0-360 199 \
7 *11.648 42.1 Pk 385 -24.8 55.8 - - 74 -18.2 - - 0-360 101 A
6 2 42.47 Pk 323 -34.1 40.67 - - - - 68.2 -27.53 0-360 199 A

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

Radiated Emissions

Frequency Meter Det AFT345 Amp/Cbl/FI Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuv/m) (dBuVv/m)
*1.2 58.88 PK-U 28.5 -35.7 51.68 - - 74 -22.32 - - 348 139 H
*1.199 343 ADR 28.5 -35.7 27.1 54 -26.9 - - 348 139 H
*1.6 54.86 PK-U 28.8 -35.1 48.56 - - 74 -25.44 - - 246 110 H
*1.598 34.02 ADR 28.8 -35.2 27.62 54 -26.38 - - 246 110 H
*3.882 54.12 PK-U 335 -32.6 55.02 - - 74 -18.98 - - 25 238 H
*3.883 44.41 ADR 335 -32.6 45.31 54 -8.69 - - - - 25 238 H
*5 48.33 PK-U 34 -29.9 52.43 - - 74 -21.57 - - 51 288 H
*5 40.38 ADR 34 -29.9 44.48 54 -9.52 - - - - 51 288 H
*1.083 44.15 PK-U 27.6 -35.7 36.05 - - 74 -37.95 - - 69 237 A
*1.083 31.43 ADR 27.6 -35.7 23.33 54 -30.67 - - - - 69 237 A
*11.65 51.41 PK-U 38.5 -24.8 65.11 - - 74 -8.89 - - 322 101 \%
*11.649 37.93 ADR 385 -24.8 51.63 54 -2.37 - - 322 101 A
2 53.08 PK-U 323 -34.1 51.28 - - - - 68.2 -16.92 299 334 A

* - indicates frequency in CFR15.205/1C7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

13.2.2. TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 5.8 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

ZQUL Fremont,5m Chomber B 23 Sep 2815 13:32:16
Bandedge
Project Number: 15028962
19 Client Echostar
Config EUT + Test Laptop
Mode:ONII 5.8 BE_H_|1n HT4B 5755 MIMO
8 Tested byid. Ly
i
19 |
-26
Peak Limit CdBm)
. &
-3
w
_4p |
-58
-68
-78
5.625 13MHz/ 5.755
Frequency (GHz)
Range () REU/UBU  Ref/Aitn Det/Avg Tupe Sueep Fis  #wpe/lode Fosition
1:5.655.755  IMC6B/M  B/1B  FEAK/Fur Avg(RIS)  ZBneectPuto) A1 MAKH 184 degs H
LINIT 5.8 BE H_11n HT4B 5745 MIMD_PLS1{.5.DAT 38915 12 Jun 2815 Rev 9.5 24 Jun 2815

CH 151 HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
2 5.712 -52.77 Pk 35 -21.7 11.8 -27.67 -27 -.67 184 172 H
1 5.725 -52.26 Pk 35 -21.7 11.8 -27.16 -17 -10.16 184 172 H

Pk - Peak detector
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REPORT NO: 15U20962-E2V2

MODEL ID: 1D:091

DATE: October9, 2015
FCC:DKN-MJS79

VERTICAL PEAK AND AVERAGE PLOT

28UL Fremont,5m Chamber B 23 Sep 2815 13:45:06
Bandedge
Project Number: 15028962
10 Client Echostar
Config:ELT + Test Laptap
Mode:ONII_ 5.8 BE_U_11n_HT4B_5755_MIMO |
8 Tested byiJ. Ly MWWW
Y /
-2 wj
Peak Limit C(dBm2)
o
¥ -3 ®)
i i
—4p : M
Ho e A o A A I A s
-58
-608
-78
5.625 1 3MHz/ 5.755
Frequency (GHz)
Range (&) RBUAB  Ref/Attn  Det/fvg Tupe Suee Pis  Fpsifode Position
6 1M(-6dB) aK/Por ) neee (Auto) 1 5
Bandsdge 5.625-5.7556Hz 15 487 EIRP - U.TST 38915 12 Jun 2815 Rev 9.5 24 Jun 2815

Trace Markers

CH 151 VERTICAL DATA

Marker Frequency Meter Det AF T345 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
2 5.713 -55.32 Pk 35 -21.7 11.8 -30.22 -27 -3.22 135 103 \%
1 5.725 -57.79 Pk 35 -21.7 11.8 -32.69 -17 -15.69 135 103 \

Pk - Peak detector

Page 180 of 204

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL: (510) 771-1000

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




REPORT NO: 15U20962-E2V2
MODEL ID: ID:091

DATE: October9, 2015

FCC:DKN-MJS79

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

28UL Fremont,5m Chomber B 23 Sep 2815 14:008:55
Bandedge
. Project Number: 15028962
18 Client:Echostar
ConfigEUT + Test Laptop
Mode:ONII 5.8 BE_H_|1n HT48 5795 MIMO
8 Tested byid. Ly
-18 i
| W H
| H
-26
Peak Limit CdBm)
o | ;
2 -39 W | P
w It
ully "l
_4ap il
-50
-60
-70
5.8 28MHz/ &)
Frequency (GHz)
Range (6Hz) REU/UB  Ref/Attn Dst/Avg Tupe Sueep Pis  #Swps/fode Fosition
5,86 HC-6B)/H  B/1B PEAK/Far Avg(RMS)  Zncec(Auto) 821 MAKH 190 degs H
Bandedge 5.858-6GHz 15_487 EIRP - H.TST 38915 12 Jun 2815 Rev 9.5 24 Jun 2815

Trace Markers

HORIZONTAL DATA

Marker Frequency Meter Det AF T345 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.85 -55.67 Pk 35.4 -21.6 11.8 -30.07 -17 -13.07 190 168 H
2 5.863 -53.63 Pk 35.4 -21.6 11.8 -28.03 -27 -1.03 190 168 H

Pk - Peak detector
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REPORT NO: 15U20962-E2V2
MODEL ID: 1D:091

DATE: October9, 2015

FCC:DKN-MJS79

VERTICAL PEAK AND AVERAGE PLOT

UL Fremont,5m

Chomber B

23 Sep 2815

14:07:47

Frequency (GHz)

Range C(GHz)

REU/UBW
1MC-6dB) /3

Ref/Attn Det/Avg Type S
i} AK Ave ) n

eep

Pts #Swps/Mode FPosition
5) I [E ]

5

Bondedge 5.858-6GHz 15 447 EIRP - U.TST 38915 12 Jun 2615

20
Bandedge
Project Number: 15028962
10 Cl ient |Echostar
Wﬁm Canfig:EUT + Test Laptop
\ Mode:ONTI_5.8_BE_U_11n_HT4B_5795_MIMO
8 | Tested byid. Ly
,1 @ \l
-2 Lo
Peak Limit (dBm)
i 30
& MWNWM
—4B L .
-58
-608
-78
5.8 28MH=z/ 6

Rev 9.5 24 Jun 2615

Trace Markers

VERTICAL DATA

Marker Frequency Meter Det AF T345 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.85 -53.51 Pk 354 -21.6 11.8 -27.91 -17 -10.91 195 206 \%
2 5.865 -56.61 Pk 354 -21.6 11.8 -31.01 -27 -4.01 195 206 \%

Pk - Peak detector
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REPORT NO: 15U20962-E2V2
MODEL ID: 1D:091

DATE: October9, 2015
FCC:DKN-MJS79

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

. UL Fremont,5m Chamber B 23 Sep 2815 22:37:58
Rodioted Emissions 3-Meters
195 Project Number: 15020962
Client:EchoStar
ConfigiEUT + Test Laptop
Mode :ONII 5.8 HARM |1n HT48 5755 MIMO
95 Tested by:0. Stoeltin
Y 9
a5
Peak Limit C(dBuU/m)
75
2 UNII Non-Restricted (dBu
3 5
)
@
o
~ Avg Limit (dBulU/m)
55 H
5 o 3
4 i - y
T | < "
L
35 " b Ww """"""" R
GO e
; i oy
ZKW ot
1 18 18
Frecquency (GHz)
Range (6H) RBU/UBU  Ref/Aitn Det/Avg Tups Fls #owps/fode Fosition Ronge (Gfiz) REWUBH  Ref/Attn Det/Avg Type Suesp Pts #5ups/fods FPosition
1:15 88 1MC6dB) /38 37/8 PEAK/For A RS) 6081 Mok . 5:6.19008 Me-60B) /30K 510 PEAK/Far Avg(RMS)  45dnseb(Auto) 18k MAXH B-360degs H
3i5.08-6.15 IHC6dB) /30 167/18  PEAK/Pur AvaCRHS) 3o
b.TST 38915 16 Jun 2015

Rev 9.5 24 Jun 2615

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT

NO: 15U20962-E2V2

MODEL ID: 1D:091

DATE: October9, 2015
FCC:DKN-MJS79

LOW CHANNEL VERTICAL

' UL Fremont,5m Chamber B 23 Sep 2815 22:37:508
Rodioted Emissions 3-Meters
195 Project Number: 15028862
Client;EchoStar
ConfigiEUT + Test Laptop
Mode :ONII_ 5.8 _HARM_11n HT48_5755 MIMO
95 Tested by:0. Stoelting
85
Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted (dBuU/m
3 5
3 6
@
T
~ Avg Limit (dBuU/m)
55
6
5 9
4 4
o 5
3 o
35 P
25
1 18 18
Frequency (GHz)
Range (6i1z) RBU/UB  Ref/Attn Dst/Avg Tupe Sueep Pls  ups/fode Position Ronge CGHz) RBWUBH  Ref/Attn Det/Avg Tupe Sueep Pte #5ups/Made Fosition
be.TST 38915 16 Jun 2815

Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

LOW CHANNEL DATA
Trace Markers

Marker Frequency Meter Det. AF 1345 Amp/Cbl/Fltr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)

1 *1.198 483 Pk 28.5 -35.7 41.1 - - 74 -32.9 - - 0-360 102 H

3 *1.103 44.42 Pk 27.7 -35.5 36.62 - - 74 -37.38 - - 0-360 199 \

4 *1.594 48.17 Pk 28.8 -35.2 41.77 - - 74 -32.23 - - 0-360 101 \

5 *3.836 38.89 Pk 33.4 -33 39.29 - - 74 -34.71 - - 0-360 199 \

6 *15.85 26.78 Pk 40.6 -20.8 46.58 - - 74 -27.42 - - 0-360 101 \

2 1.992 40.75 Pk 323 -33.9 39.15 - - - - 68.2 -29.05 0-360 102 H
*

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

Pk - Peak detector

Radiated Emissions

Frequency Meter Det AFT345 Amp/Cbi/FI Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity

(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (cm)

(dBuv) (dBuv/m) (dBuv/m)

*1.199 58.12 PK-U 28.5 -35.7 50.92 - - 74 -23.08 - - 352 134 H
*1.199 34.96 ADR 28.5 -35.7 27.76 54 -26.24 - 352 134 H
*1.105 48.66 PK-U 27.7 -35.5 40.86 - - 74 -33.14 - - 238 310 A
*1.105 33.21 ADR 27.7 -35.5 25.41 54 -28.59 - - - - 238 310 v
*1.593 54.3 PK-U 28.8 -35.3 47.8 - - 74 -26.2 - - 266 119 A
*1.596 33.51 ADR 28.8 -35.2 27.11 54 -26.89 - - 266 119 A
*3.837 44.78 PK-U 33.4 -33 45.18 - - 74 -28.82 - - 332 217 A
*3.837 37.45 ADR 33.4 -33 37.85 54 -16.15 - - 332 217 v
*15.848 33.45 PK-U 40.6 -20.9 53.15 - - 74 -20.85 - - 128 211 v
*15.851 22.16 ADR 40.6 -20.7 42.06 54 -11.94 - - 128 211 A

1.993 48.46 PK-U 323 -33.9 46.86 - - - - 68.2 -21.34 334 386 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U20962-E2V2
MODEL ID: 1D:091

DATE: October9, 2015
FCC:DKN-MJS79

HIGH CHANNEL HORIZONTAL

' UL Fremont,5m Chamber B 23 Sep 2815 21:47:34
Rodioted Emissions 3-Meters
195 Project Number: 15028862
Client;EchoStar
ConfigiEUT + Test Laptop
Mode :ONII_5.8_HARM_11n_HT48_5795 MIMO
95 Tested by:0. Stoelting
85
Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted (dBulU/m]
3 5
5 6
@
K -
~ Avg Limit (dBuU/m)
55
4
c3 o] M
45 1 I ..
3 /
" [
| I b
35 A v wiond
M, o
St A
1 18 18
Frequency (GHz)
Range (6i1z) BB~ Ref/Biin —Det/ing Tupe Pls  ups/fode Position Ronge (Gz) RBWUBW  Ref/Attn Det/Avg Tupe Sueep Pte #5ups/Made Fosition
1:1-5.88 H(-68)/38k  B7/B  PEAK/Fur Avg(RMS) uto) 6801 HAKH 8-360cege H | 5:6.15-18 NC-6BI/30  BI/B  FEAK/Fir vg(RMS)  dSincec(Auto) 18k HAKH 8-360cege H
3:5.88-6.15 H(-68) /3 1E7/18  PEAK/Pur Avg(RS) clhuto) 51 MAKH 8-360ceg H
be.TST 38915 16 Jun 2815

Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.

Page 186 of 204

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: 15U20962-E2V2
MODEL ID: 1D:091

DATE: October9, 2015
FCC:DKN-MJS79

HIGH CHANNEL VERTICAL

UL Fremont,5m Chamber B

23 Sep 2815 21:47:34

1

185

95

85

Rodioted Emissions 3-Meters

Project Number: 15028962
Client:EchoStar
ConfigiEUT + Test Laptop
Mode:ONII_5.8_HARM_ I 1n_HT48_5795_MIMO
Tested by:0. Stoelting

75

Peak Limit (dBuU/m)

65

UNIT Non-Restricted

Bul/m

(dBulU/m)

Avg Limit (dBuU/m)

55

45

0~

35

oul

oo

25

Frequency (GHz)

18

Ronge CGz) REU/UBW Ref/Attn  Det/Avg Type

Sue

ep

Pts  #5wps/Mode  Position Range (GHz)

RBA/UBU Ref/Attn  Det/Avg Type

Sueep

Pte 4#5ups/Mode FPosition

pe. TST 38915 16 Jun 2815

Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was

at least 20dB below the specification limit.
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

HIGH CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AF T345 ‘Amp/Cbl/Fltr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (d8/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) Restricted (d8) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)
1 *1.2 51.84 Pk 28.5 -35.7 44.64 - - 74 -29.36 - - 0-360 101 H
2 *1.679 43.96 Pk 29.6 -34.2 39.36 - - 74 -34.64 - - 0-360 199 H
4 *2.88 49.46 Pk 326 -33.3 48.76 - - 74 -25.24 - - 0-360 101 H
5 *16 47.28 Pk 28.8 -35.1 40.98 - - 74 -33.02 - - 0-360 101 A
6 *3.863 40.63 Pk 33.4 -32.8 41.23 - - 74 -32.77 - - 0-360 101 \
7 *11.584 33.08 Pk 38.4 -24.6 46.88 - - 74 -27.12 - - 0-360 101 A
3 192 49.58 Pk 319 -33.9 47.58 - - - - 68.2 -20.62 0-360 199 H
*

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

Radiated Emissions

Frequency Meter Det AFT345 Amp/Cbl/FI Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuv/m) (dBuVv/m)
*1.198 59.14 PK-U 28.5 -35.7 51.94 - 74 -22.06 - - 342 133 H
*1.199 34.47 ADR 28.5 -35.7 27.27 54 -26.73 - - 342 133 H
*1.68 50.83 PK-U 29.6 -34.2 46.23 - - 74 -27.77 - - 244 318 H
*1.68 31.7 ADR 29.6 -34.2 27.1 54 -26.9 - - - - 244 318 H
*2.88 50.5 PK-U 326 -33.3 49.8 - - 74 -24.2 - - 287 397 H
*2.88 30.69 ADR 326 -33.3 29.99 54 -24.01 - - - - 287 397 H
*1.598 54.72 PK-U 28.8 -35.2 48.32 - - 74 -25.68 - - 262 103 A
*1.598 33.84 ADR 28.8 -35.2 27.44 54 -26.56 - 262 103 A
*3.863 46.75 PK-U 33.4 -32.8 47.35 - - 74 -26.65 - - 133 107 A
*3.863 40.46 ADR 33.4 -32.8 41.06 54 -12.94 - - - - 133 107 A
*11.584 45.07 PK-U 38.4 -24.6 58.87 - - 74 -15.13 - - 208 102 \%
*11.583 31.78 ADR 38.4 -24.6 45.58 54 -8.42 - - - - 208 102 \%
1.92 63.47 PK-U 31.9 -33.9 61.47 - - - - 68.2 -6.73 353 145 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK-U - U-NII: Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

14. WORST-CASE BELOW 1 GHz (in the 5.3 GHz Band)

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

9l:UL Fremont,5m Chomber A 25 Sep 2815 B8:49:23
Rodioted Emissions - 3 Meters
= Project Number: 15028562
8 Client Echostar
Config:ELT
Mode:UNIT BL1G
75 Tested by:0. Stoelting
6|:
55
: |
~
> 4|:
5 (€ S | WiV rau !
[as)
S
35
/ﬁ\ 0 18 |
25} f\ 4 2 WMVM(‘M \ | b Wi
[ N WM "
. ) 7N oM
5
36 186 1880
Frequency (MHz)
Range () REUABN  Ref/Atn  Det/fvg Tupe Sueep Fis  Foups/ode Position Range () REWAURI  Ref/Attn  Det/Avg Type Suesp Pts  Houps/fods Fosition
1:38-208 12B<(C6B)/1M 9718 PEAK/LogPur-Video fnsec(huta) 4281 HAYH B-380degs H | 3:208-1808 128680/ SI/IB PERK/LogPar-Vides Jmsec(huto)  E0B1  PAH 8- 3Adegs H
FCC Port 15 Subpart C 38-1888MHz . TST 38315 15 Jul 2814 Rev 9.5 24 Jun 2815
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: 1D:091 FCC:DKN-MJS79

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

9:UL Fremont,5m Chomber A 25 Sep 2815 88:49:23
Rodioted Emissions - 3 Meters
e Project Nunbar: 15120562
Config:EUT
Mode:UNII BLIG
75 Tested by:0. Stoelting
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

Below 1G Data

Trace Markers

Marker Frequency Meter Det AF T477 Amp/Cbl Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
3 *129.0463 45.1 Pk 17.7 -30.3 325 43.52 -11.02 0-360 199 H
8 *121.7575 41.83 Pk 17.7 -30.4 29.13 43.52 -14.39 0-360 101 Vv
1 32.72 29.69 Pk 233 -31.2 21.79 40 -18.21 0-360 199 H
5 34.2075 38.16 Pk 221 -31.2 29.06 40 -10.94 0-360 101 \
6 58.985 39.63 Pk 11.2 -30.9 19.93 40 -20.07 0-360 101 \
2 78.7475 41.99 Pk 11.5 -30.7 22.79 40 -17.21 0-360 199 H
7 84.06 46.4 Pk 11.1 -30.7 26.8 40 -13.2 0-360 101 \
4 193.03 38.83 Pk 15.5 -30 24.33 43.52 -19.19 0-360 101 H
12 302.1 36.38 Pk 17.4 -29.4 24.38 46.02 -21.64 0-360 101 \
9 303 42.66 Pk 17.5 -29.4 30.76 46.02 -15.26 0-360 100 H
10 366 39.89 Pk 18.9 -29.2 29.59 46.02 -16.43 0-360 100 H
13 367.3 35.99 Pk 18.9 -29.2 25.69 46.02 -20.33 0-360 101 \
11 718 32.69 Pk 24.4 -28.3 28.79 46.02 -17.23 0-360 100 H
14 777.2 30.89 Pk 25.1 -28.2 27.79 46.02 -18.23 0-360 299 \

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

Radiated Emissions

Frequency Meter Det AF T477 Amp/Cbl Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
34.343 34.7 Qp 22 -31.2 25.5 40 -14.5 338 114 Vv

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

Qp - Quasi-Peak detector

Page 191 of 204

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: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

15. AC POWER LINE CONDUCTED EMISSIONS

FCC §15.207 (a)

Fregquency of Emission (MHz) Conducted Limit (dBuV)
uasi-peak Average
(0.15-0.5 GG o 56 56 to 46
0.5-5 56 46
5-30 Gl S0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm above the
horizontal ground plane. The EUT is configured in accordance with ANSI C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise noted as
quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015
MODEL ID: ID:091 FCC:DKN-MJS79

6 WORST EMISSIONS

18] UL Fremont, CA CE Room 18 Sep 2B15 15:58:48
Conducted RFI Uoltage
Project No:l5U28962
EL Clint Mome:ECHOSTAR
Mode | /Device: 1DB91
Test Uolt/Freq:i28Uac/68Hz
81 Test By:Jude Semamc
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Range CNHz) RBLL/UBL Ref/Attn  Det/fvg Mode Sweep Pis  #5up Ronge (MHz) RBU/JBW Ref/Attn  Det/Avg Mode Sueep Pts  #Sups/H|
1:.15-38 Ik (-GBS~ iZal) Ph/fv 5/4. 5kHz 6635 1/

PC_LINE DTS.dat 1 14 Moy Z@15 Rev 8.5 26 Moy 2815
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REPORT NO: 15U20962-E2V2
MODEL ID: ID:091

DATE: October9, 2015
FCC:DKN-MJS79

Trace Markers

Range 1: Line-L1 .15 - 30MHz

LINE 1 RESULTS

Marker Frequency Meter Det T24 1L L1 LC Cables Corrected CISPR 22 Margin CISPR 22 Margin
(MHz) Reading 1&3 Reading Class B QP (dB) Class B (dB)
(dBuVv) dBuv Avg
1 177 50.44 Pk 1.1 0 51.54 64.63 -13.09
2 .168 34.84 Av 1.2 0 36.04 - - 55.06 -19.02
3 4965 36.45 Pk 3 0 36.75 56.06 -19.31
4 4965 29 Av 3 0 29.3 - - 46.06 -16.76
5 3.678 32.45 Pk 2 1 32.75 56 -23.25
6 3.6645 15.7 Av .2 1 16 - - 46 -30

Pk - Peak detector

Av - Average detection
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REPORT NO: 15U20962-E2V2 DATE: October 9, 2015

MODEL ID: ID:091 FCC:DKN-MJS79
LINE 2 PLOT
19 UL Fremont, CA CE Raoom 18 Sep 2B15 15:50: 48
Conducted RFI Uoltoge
a1 Project No:i5U20962

Client Nome:ECHOSTAR
Mode | /Device: 1DB9!
Test Uolt/Freq: 2BUac/6BHz

81 Te=t By:Jude Semana
71
|
61
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T ——
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15 1 18 30
Frequency (MHz)

Range (MHz) RBL/UBLI Ref/Attn  Det/Avg Mode Sweep Pis  #5ug Range (MHz) RBUAUBW Ref/Attn  Det/Avg Mode Sueep Fis  #Sups/M
2:.15-38 Ik C-6dB1/ - 82/18 K/ Ay 1s/4 5kHz 6635 | /WRIT]

PBC_LINE DTS.dot | 14 Moy 2815 Rev 8.5 26 Moy 2615
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REPORT NO: 15U20962-E2V2

MODEL ID: ID:091

DATE: October9, 2015
FCC:DKN-MJS79

Trace Markers

Range 2: Line-L2 .15 - 30MHz

LINE 2 RESULTS

Marker Frequency Meter Det T24 1L L2 LC Cables Corrected CISPR 22 Margin CISPR 22 Margin
(MHz) Reading 283 Reading Class B QP (dB) Class B (dB)
(dBuVv) dBuv Avg

7 .2895 37.42 Pk .6 0 38.02 60.54 -22.52
8 .3165 24.42 Av .6 0 25.02 - - 49.8 -24.78
9 1.5585 28.93 Pk .2 1 29.23 56 -26.77
10 1.563 18.1 Av 2 1 18.4 - - 46 -27.6
11 9.0465 33.88 Pk 2 1 34.18 60 -25.82
12 9.0465 20.41 Av .2 1 20.71 - - 50 -29.29

Pk - Peak detector

Av - Average detection
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REPORT NO: 15U20962-E2V2
MODEL ID: ID:091

DATE: October9, 2015
FCC:DKN-MJS79

16. POWER SETTING TABLE
SISO
All Power setting numbers in dBm
Channel ID 36 40 44 48 149 153 157 161 165
Center Freq. | 5180 5200 | 5220 | 5240 | 5745 | 5765 | 5785 | 5805 | 5825
1lla 16.5 | 16,5 | 16.5 | 16.5 15 15 15 15 15
11n 20 155 | 185 | 185 | 185 | 145 | 185 | 185 | 185 | 185
SISO Channel ID 38 46 151 159
Center Freq. 5190 5230 5755 5795
11n 40 11.5 17.5 12.5 16.5
MIMO
All Power setting numbers in dBm
Channel ID 36 40 44 48 149 153 157 161 165
Center Freq. | 5180 5200 | 5220 | 5240 | 5745 | 5765 | 5785 | 5805 | 5825
lla
11n 20 155 | 175 | 185 | 175 | 135 | 185 | 185 | 185 | 175
MIMO Channel ID 38 46 151 159
Center Freq. 5190 5230 5755 5795
11n 40 115 16.5 11.5 16.5
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