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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Echostar Technologies LLC
EUT DESCRIPTION: WLAN DTS/UNII a/b/g/n SISO/MIMO Satellite setup box.
MODEL: ID:091
SERIAL NUMBER: P1B51 (Conducted), P1B29 (Radiated)
DATE TESTED: SEPTEMBER 14 — OCTOBER 2, 2015

APPLICABLE STANDARDS

STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass

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

Note: The results documented in this report apply only to the tested sample, under the conditions and
modes of operation as described herein. This document may not be altered or revised in any way unless
done so by UL Verification Services Inc. and all revisions are duly noted in the revisions section. Any
alteration of this document not carried out by UL Verification Services Inc. will constitute fraud and shall
nullify the document. This report must not be used by the client to claim product certification, approval,
or endorsement by NVLAP, NIST, any agency of the Federal Government, or any agency of any
government.

Approved & Released

For UL Verification Services Inc. By: Tested By:
)

P WZ§ 4 d _),/_.
PENG ZHANG JONATHAN HSU
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, KDB 558074 D01 v03r03, 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)
[X] Chamber B(IC: 2324B-2) [ ] Chamber E(IC: 2324B-5)
[ ] Chamber C(IC: 2324B-3) [ ] Chamber F(IC: 2324B-6)

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

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

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

4.1. MEASURING INSTRUMENT CALIBRATION

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

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:

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

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

4.3. MEASUREMENT UNCERTAINTY

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

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

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

51. DESCRIPTION OF EUT
The EUT is a DTS/UNII a/b/g/n SISO/MIMO Satellite setup box.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequency Range Mode Output Power| Output Power
(MHz) (dBm) (mW)
2412 - 2462 802.11b 17 50.12
2412 - 2462 802.11g 16.98 49.89
2412 - 2462 802.11n HT20 20.01 100.23
2422 - 2452 802.11n HT40 12.76 18.88
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes two Printed antennas, with maximum gain of 2.64dBi CO and 2.83dBi C1.
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5.4. WORST-CASE CONFIGURATION AND MODE

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

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

For SISO mode, chain 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:
802.11b mode: 1 Mbps

802.11g mode: 6 Mbps

802.11n HT20mode: MCSO

802.11n HT40mode: MCSO

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

SUPPORT EQUIPMENT

Laptop HP EliteBook 740 N/A N/A
/O CABLES
1 USB 1 USB Unshielded [5m N/A
TEST SETUP

The EUT is a stand-alone unit during the tests. Test software exercised the radio card.
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SETUP DIAGRAM FOR TESTS

LAPTOP

AC ADAPTER

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 FO0013 |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 Ver9.5, July 22, 2014
Conducted Software UL UL EMC Ver 9.5, May 17 2012
CLT Software UL UL RF Ver 1.0, Feb 2 2015
Antenna Port Software UL UL RF Ver 2.1.1.1, Jan 20 2015
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7. MEASUREMENT METHODS

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

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

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

FCC RSS Test Test Limit Test Test Worst Case
Part Section(s) | Description Condition | Result
Section
15.247 RSS-247 Occupied Band
>500KH P 10.03 MH
@2 5.2.1 width (6dB) z ass z
Band Edge /
2.1051, | pgg 47 5.5 |SOnducted -20dBc Pass 26.59 dBm
15.247 (d) Spurious
L Conducted
Emission
15.247 RSS-247 | TX conducted <30dBm Pass 20.01dBm
5.4.4 output power
15.247 RSSSZ_2247 PSD <8dBm Pass -4.68dBm
AC Power Line
15.207 (a) |RSS-GEN 8.8 |conducted Section 10 Pass 51.54 dBuVv
emissions .
Radiated
Radiated
15.205, RSS-GEN X
15.209 8.9/7 SpL{rlo_us < 54dBuV/m Pass 53.58 dBuV/m
Emission
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ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

None; for reporting purposes only.

PROCEDURE

KDB 789033 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

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

(msec) |(msec)| (linear) (%) (dB) (kHz)
802.11b 100.00] 100.00 1.000| 100.0% 0.00 0.010
802.11g 100.00 100 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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DUTY CYCLE PLOTS

Duty Cycle 802.11b Duty Cycle 802.11n HT20
% Agllent 16:27:44 Oct 2, 2015 R T [FreqChannel 3 Aglenf 16:30:34 Oct 2, 2015 R T [Freg/Channel
Cerier Freq Certer Freq
Rel 40.3 dBm Atten 40 dB Rel 40.3 dBm Atten 40 dB
#Peak 2.43700000 GHz APeak 2.43700000 GHz
Log Log
10 Stait Freq 10 Stait Freq
dB/ B 2.43700000 GHz dB/ i n I 2.43700000 GHz
Offst Offst
10.3 103
dB Stop Freq 4B Stop Freq
2.43700000 GHz 2.43700000 GHz
CF Step CF Step
8.00000000 MHz 8.00000000 MHz
#PAvg Auto Man #PAvg Auto Man
W1 52 Freq Ciiset w1 2] Freq Cifset
$3 FC 0.00000000 Hz 53 FC 0.00000000 Hz
AA AA
a(f): a(f): _
FTun Signal Track FTun Signal Track
On cf On cf
Center 2.437 000 GHz Span 0 Hz Center 2.437 000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 20 ms (1001 pis) Res BW 8 MHz #VBW 50 MHz. Sweep 20 ms (1001 pts)
Duty Cycle 802.11g Duty Cycle 802.11n HT40

T Agilent 16:29:37 Oct 2, 2015 R T |Freg/Channel i Agllent 16:36:22 Oct 2, 2015 R T |Freg/Channel
Certer Freq Cerier Freq
Rel 40.3 dBm Atten 40 dB Rel 40.3 dBm Atten 40 dB
4Peak 243700000 GHz iPeak 2.43700000 GHz
Log Log
10 Start Freq 10 Staif Freq
dB/ " NIRRT ST L 2.43700000 GHz dB/ 2.43700000 GHz
Otist Otist
10.3 10.3
dB Stop Freq 4B Stop Freq
243700000 GHz 2.43700000 GHz
CF Step CF Step
§.00000000 MHz 8.00000000 MHz
#PAvg Auto @ #PAvg Auto @
W1 52 Freq Cifset w1 2] Freq Cifset
$3 FC 0.00000000 Hz 53 FC 0.00000000 Hz
AA| AA|
a(l): o(i):
FTun Signal Track FTun Signal Track
On cf On Cf
Center 2.437 000 GHz Span 0 Hz Center 2.437 000 GHz Span 0 Hz
Res BW § MHz #VBW 50 MHz Sweep 20 ms (1001 pis) Res BW &8 MHz #VBW 50 MHz Sweep 20 ms (1001 pts)
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

9. ANTENNA PORT TEST RESULTS SISO Chain 1
9.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

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

TEST PROCEDURE

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

RESULTS
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015
FCC: DKN-MJS79

9.1.1. 802.11b MODE IN THE 2.4 GHz BAND

Channel|Frequency|6 dB Bandwidth[Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 10.03 0.5
Mid 2437 10.10 0.5
High 2462 10.08 0.5
Worst 10.03

9.1.2.802.11g MODE IN THE 2.4 GHz BAND

Channel[Frequency

6 dB Bandwidth

Minimum Limit|

(MHz) (MHz) (MHz)
Low 2412 16.35 0.5
Mid 2437 16.35 0.5
High 2462 16.33 0.5
Worst 16.33

9.1.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND

Channel[Frequency

6 dB Bandwidth

Minimum Limit|

(MHz) (MHz) (MHz)
Low 2412 17.58 0.5
Mid 2437 17.58 0.5
High 2462 17.55 0.5
Worst 17.55

Page 19 of 162

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-E1V2

MODEL ID: 1D:091

DATE: OCTOBER 9, 2015

FCC: DKN-MJS79

9.1.4.6 dB BANDWIDTH MID CH PLOTS

11b Mid Channel

11g Mid Channel

# Agilent 09:28:14 Sep 18, 2015 L Freq/Channel Agilent 09:45:34 Sep 18, 2015 L Freq/Channel
APY3.3(850515),KK, Conducted C a Mkrl 16.896 MHz Center Freq APw3.3(888515),kK, Conducted C a Mkrl 16.350 MHz Center Freq
5;;;(@ dBm #Atten 28 dB —0.662 dB 2.43700990 Glls E;iazk@ dBm #Htten 26 dB -8.757 dB 243700000 GHa
Log ‘ Log
1a R } A Start Freq 18 N Start Freq
dB/ <l & 2.42900808 GHz| dB/ o > 2.42450008 GHz
Offst Offst
L stopFreq | [15° Stop Freg
ol 2.44500000 GHz ol 2.443500600 GHz
b cFstep| | (22 CF Step
e Hl.t rﬂIHz wPhvg k tr P;‘Hz
uto an uto an|
160 (duto 160 ffuto
y1 52 | Freq Dffset VL 52 | Freq Dffset
$3 FS 0. Hz S3 F a. =
AR L aA L
£ £(fx
F'I('u)n Signal Track F'(Fu)n Sighal Track
On Off] n off
Sup = Sup 1 =]
|
Center 2.437 800 GHz Span 16 MHz Center 2.437 806 GHz Span 25 MHz
#Res BH 100 kHz #YBH 300 kHz  Sweep 1.533 ms (1001 pts) #Res BH 108 kHz #UBH 308 kHz Sweep 2.4 ms (1081 pts)
|

11n HT20 Mid Channel

A Agilent 10:13:04 Sep 18, 2015 L Freq/Channel

APv3.3(686515),KK, Conducted C a Mkrl 17.577 MHz) Center Freq

Eséaila dBm #0tten 28 dB 8.208 dB I - F3C om0 Gix

Log

18 s StartFreq

dB/ i Py 2.42350009 GHz

Offst

3,23 Stop Freq

ol 2.45650809 GHz

0.0

ABm CF Step

2. MHz

#PRug Futo Man

160

vl sz | Freq Offset

53 F3 8. Hz
AR | I

£0 .

;;u)n Signal Track

Sup On Off

Center 2.437 000 GHz Span 27 MHz

#Res BH 168 kHz #\/BW 300 kHz Sweep 2.6 ms (1001 pts)
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015

MODEL ID: ID:091 FCC: DKN-MJS79
9.2. 99% BANDWIDTH
LIMITS

None; for reporting purposes only.
RESULTS

9.2.1. 802.11b MODE IN THE 2.4 GHz BAND

Channel[Frequency|99% Bandwidth
(MHz) (MHz)
Low 2412 13.89
Mid 2437 13.88
High 2462 13.87
Worst 13.89

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

(MHz) (MHz)

Low 2412 16.50
Mid 2437 16.46
High 2462 16.47
Worst 16.47

9.2.3.802.11n HT20 MODE IN THE 2.4 GHz BAND
Channel[Frequency|99% Bandwidth

(MHz) (MHz)
Low 2412 17.69
Mid 2437 17.59
High 2462 17.64
Worst 17.69
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

9.2.4. 99% BANDWIDTH MID CH PLOTS

11b Mid Channel 11g Mid Channel
i Agllent 09:28:43 Sep 18, 2815 L Freq/Channel 3% Agilent 09:46:16 Sep 18, 2015 L Freq/Channel
| | ]
- Center Freq - Center Freq
Ch Freq 2.437 GHz Trig Free 2 43700009 GHz Ch Freq 2.437 GHz Trig Free 2 43700000 GHe
Occupied Bandwidth Averages: 100 I Occupied Bandwidth Averages: 100 I
Start Freq | Start Freq
2.41790090 GH: 2.41700000 GH
APY3.3(888515),KK, Conducted C i APw3.3(888515),KK, Conducted C ¢
Ref 26 dBm Atten 29 dB Ref 28 dBm Atten 20 dB
#5amp T \ \ T T Stop Freq +Samp T T T I Stop Freq
Log b e e 2.45780000 GHz| | | o 7 TR YO IV TP - 2.45700068 GHz
10 ! . 16
4B/ = & CF Step dB/ i ' & CF Step
OFfst 4. MHz Offst ik ik T 7| 480800888 MHz,
Offst L e LA 4 it i gifsr AmAn g | it i
dg P it 8 |
I ‘ ‘ i ‘ Freq Offset, i Freq Offset,
Center 2.037 09 GHz Span 40 Mz || & Hz Center 2.437 08 GHz Span 46 Wz || Hz
#Res BH 248 kHz #\BW 750 kHz  Sweep 2.133 ms (1081 pts) #Res BH 330 kHz #VBH 1 MHz Sweep 1.133 ms (1681 pts)
= = = = Signal Track| = = = = Signal Track|
Occupied Bandwidth Occ BH % Pur  99.00 7 (foy 0f] Occupied Bandwidth Occ BH % Par  93.00 ¥ ([fon 0ff]
13.8848 MHz ® dB -26.00 dB 16.4607 MH=z ® dB  -26.00 dB
Transmit Freq Error  32.646 kHz Transmit Freq Error  -1.910 kHz
% dB Bandwidth 16.835 MHz* % dB Bandwidth 21.562 MHz*
|

11n HT20 Mid Channel

A Agilent 10:14:00 Sep 18, 2015 L Freq/Channel
|
Th Freq 2937 oz Trig Tres || , Gonier Freq
Occupied Bandwidth Averagss: 100 |
Start Freq

APv3.3(686515),KK, Conducted C 241790099 Giz

Ref 26 dBm Atten 28 dB

#Samp T T T T T Stop Freq

Log | | ! b PN 2.45760908 GHz|

18 ¢

dB/ CF Step

Offst [T [T jui', W IR HHz

o5 (R0 | [ Mo

} } it Freq Offset,

Center 2.457 B9 Gz Span 40 Mz || & Hz

#Res BH 360 kHz #UBH 1.1 MHz Sweep 1 oms (1001 pts) si | Track

Occupied Bandwidth Occ BH 7 Pur 9900 7 lon Of}

175928 MHz % dB -26.00 dB
Transmit Freq Error  -40.065 kHz
% B Bandwidth 23.128 MHzx
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015

MODEL ID: ID:091 FCC: DKN-MJS79
9.3. OUTPUT POWER

LIMITS

FCC §15.247

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

DIRECTIONAL ANTENNA GAIN

SISO

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

RESULTS
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REPORT NO: 15U20962-E1V2

MODEL |

D: 1D:091

DATE: OCTOBER 9, 2015

FCC: DKN-MJS79

9.3.1. 802.11b MODE IN THE 2.4 GHz BAND

Limits
Channel [Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP [Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) [ (dBm)
Low 2412 2.83 30.00 30 36 30.00
Mid 2437 2.83 30.00 30 36 30.00
High 2462 2.83 30.00 30 36 30.00
Results
Channel [Frequency | Chain 1 Total | Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 2412 16.95 16.95 30.00 -13.05
Mid 2437 17.00 17.00 30.00 -13.00
High 2462 16.85 16.85 30.00 -13.15
Worst 17.00
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091

FCC: DKN-MJS79

9.3.2.802.11g MODE IN THE 2.4 GHz BAND

Limits
Channel [Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) [ dBm) | (dBm) ([ (dBm)
Low 2412 2.83 30.00 30 36 30.00
Mid 2437 2.83 30.00 30 36 30.00
High 2462 2.83 30.00 30 36 30.00
Results
Channel |[Frequency | Chain 1 Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) dBm) [ (dBm) (dB)
Low 2412 13.10 13.10 30.00 -16.90
Mid 2437 16.98 16.98 30.00 -13.02
High 2462 12.41 12.41 30.00 -17.59
Worst 16.98
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REPORT NO: 15U20962-E1V2

DATE: OCTOBER 9, 2015
MODEL ID: 1D:091

FCC: DKN-MJS79

9.3.3.802.11n HT20 MODE IN THE 2.4 GHz BAND

Limits
Channel |Frequency | Directional [ FCC IC IC Max
Gain Power | Power EIRP [Power
Limit Limit Limit
(MHz) (dBi) (dBm) [ (dBm) | (dBm) ([ (dBm)
Low 2412 2.83 30.00 30 36 30.00
Mid 2437 2.83 30.00 30 36 30.00
High 2462 2.83 30.00 30 36 30.00
Results
Channel |[Frequency | Chain 1 Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 2412 13.00 13.00 30.00 -17.00
Mid 2437 17.00 17.00 30.00 -13.00
High 2462 11.40 11.40 30.00 -18.60
Worst 17.00
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015

MODEL ID: ID:091 FCC: DKN-MJS79
9.4. PSD

LIMITS

FCC §15.247

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

RESULTS
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REPORT NO: 15U20962-E1V2

MODEL ID: 1D:091

DATE: OCTOBER 9, 2015
FCC: DKN-MJS79

9.4.1. 802.11b MODE IN THE 2.4 GHz BAND

PSD Results
Channel Frequency | Chain 1 Limit Margin
Meas
(MHz) dBm) | (dBm) (dB)
Low 2412 -5.95 8.0 -14.0
Mid 2437 -5.83 8.0 -13.8
High 2462 -5.95 8.0 -14.0

9.4.2.802.11g MODE IN THE 2.4 GHz BAND

PSD Results
Channel Frequency Chain 1 Limit Margin
Meas
(MHz) (dBm) (dBm) (dB)
Low 2412 -11.67 8.0 -19.7
Mid 2437 -7.81 8.0 -15.8
High 2462 -11.93 8.0 -19.9

9.4.3.802.11n HT20 MODE IN THE 2.4 GHz BAND

PSD Results
Channel Frequency | Chain 1 Limit Margin
Meas
(MHz) @Bm) | (dBm) (dB)
Low 2412 -11.93 8.0 -19.9
Mid 2437 -8.18 8.0 -16.2
High 2462 -13.16 8.0 -21.2
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

9.4.4. PSD Chain 1 MID CH PLOTS

11b Mid Channel 11g Mid Channel
& Agilent 920318 Sep 18, 2015 L Freq/Channel 3% Agilent 99:45:51 Sep 18, 2015 L Freq/Channel
APY3.3(880515),KK, Conducted C Mkrl 2.437 840 GHz Center Freq APY3.3(888515),KK, Conducted C Merl 2.442 630 GHz Center Freq
5’3&92@ dBm Atten 28 dB -5.831 dBm 5 43700808 Glz 55392@ dBm Atten 28 dB -7.814 dBm 5 13790000 GHy
Log Log
10 Start Freq 16 Start Freq
dB/ 2.42650808 GHz| dB/ 2.42450008 GHz
Offst 3 Offat s
10.3 18.3 hd
48 - Stop Freq 4B Stop Freq
ol 2.44750000 GHz ol 2.44950000 GHz
o CFstep| | [32 CF Step
2.1 MHz 2.5 MHz
#PRug M Han #PAva m Man
186 F 168 i
v s2 | Freq Offset v 52 || Freq Dffset
53 FS 0. Hz S3 F 0. Hz|
AR | I—————— AA |I—
£ £
b Signal Track 8 Signal Track|
FTun N oft FTun N e
Swp n =] Swp 1 n =
|
Center 2.437 800 GHz Span 21 MHz Center 2.437 806 GHz Span 25 MHz
#Res BH 38 kHz #YBH 91 kHz  Sweep 70.46 ms (1388 pis) #Res BH 30 kHz #UBH 91 kHz  Sweep 83.89 ms (1646 pts)
|
11n HT20 Mid Channel
# Aglent 10:14:30 Sep 18, 2615 L Freq/Channel
APY3.3(888515),KK, Conducted C Mkrl 2.435 718 GHz Center Freq
5’35@2@ dBm Atten 28 dB -8.182 dBm 2.43700000 Gl
Lag
16 Start Freq
dB/ 2.42350800 GHz|
Offst 1
)
},23 Stop Freq
ol 2.45050808 GHz|
8.0
ABm CF Step
2. MHz
#Phvg Auta Man
169 1
vl sz Freq Offset
83 FS 6. Hz
AA
£ .
;%u)n Signal Track
(O Off]
Swp =
Center 2.437 608 GHz Span 27 MHz
#Res B 36 kHz #UBH 91 kHz Sweep 90.6 ms (1759 pts)
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015

MODEL ID: ID:091 FCC: DKN-MJS79
9.5. OUT-OF-BAND EMISSIONS
LIMITS

FCC §15.247 (d)

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

TEST PROCEDURE

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

emissions.
RESULTS
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

9.5.1. 802.11b MODE IN THE 2.4 GHz BAND

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH

- Agilent 09:30:01 Sep 18, 2015 L Freg/Channel
APw3.308588515),Kk, Conducted C Mkrl 2.437 48 GHz Center Freq
Ezgkﬂﬂ dBm Atten 26 dB 750 dBm 5 43700000 Gl
Log 1
18 i StartFreq
dB/ 248700080 GHz
Offst
53'3 Stop Freq
0| 2AB7ARRAG GHz
e CF Step
: B.BRAARRAG MHz
#PAvg Auto Man
Ml 52 Freq Offset
53 FC — o 000000666 Hz
HA
£ .
F%f; Signal Track
n Dff
Swp LR
Center 2.437 8@ GHz Span 6@ MHz
#fes BH 108 kHz #\VBH 300 kHz Sweep 5.8 ms (1081 pts)
I
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015
FCC: DKN-MJS79

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH

£ Agilent 89:36:16 Sep 18, 2015

L |Freg/Channel]

APw3.3(B8A8515),KK, Conducted C Mkr2 2488 B8 GHz Center Freq
Ezgkﬂﬂ dBm Atten 26 dB -44.48 dBm 5 10060008 Gl
Log
18 StartFreq
dB/ 2.370aRaae GHz
Offst )
52'3 2. Stop Freq
o ] 2.43000008 GHz
v i CF Step
G.AGAGAGAG MHz
#FHvg Auto Man
Center 2480 86 GHz Span 6@ MHz
+Res BH 100 kHz WBH 300 Kz Sweep 5.8 ms (1001 prs) || , 7ed Offset
Markar Trace Type H Axis Amplitude )
1 (1 Freq 2,397 A8 GHz -28.43 dBm
2 (1 Freq 2,408 BB GH=z —44, 48 dBm Slgﬂ3| Track
On 0ff
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015

FCC: DKN-MJS79

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH

A Agilent 89:40:27 Sep 18, 2615 L [Freq/Channel|
APw3.3(088515),kK, Conducted C Mkre 2.483 58 GHz Center Freq
Ezgkﬂﬂ dBm Atten 260 dB -46.35 dBm 5 13350000 Gl
Log
18 StartFreq
dB/ 2ALIERRAG GHz
Offst
52'3 Stop Freq
0l 2 251350080 GHz
v CF Step
E.ARRAARAAR MHz
#FHvg Auto Man
Center 2.483 50 GHz Span GA MHz
#Res BH 100 kHz #UBH 300 kHz  Sweep 5.8 ms (1801 pts) || g[g[f@%g@fg sﬁ;
Markar Trace Type H Axis Amplitude )
1 (1 Freq 2,433 5@ GHz -4B.35 dBn
2 1 Freq 2.483 5H GH=z -46.35 dBm Signal Track
On 0ff
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH

A Agilent 89:37:23 Sep 18, 2615 L [Freq/Channel|
APw3.3(880515),KK, Conducted C Mkrd 13.673 GHz c .
Ref 28 dBm sAtten 20 dB _54.948 dBm enter Freq
: 13.0150008 GHz
#Feak 1
Log .
18 StartFreq
dB/ 300060008 MHz
Offst
52'3 Stop Freq
0 . 26000000 GHz
_20.2 o s
dBm & R P CF Step
259700000 GHz
#FHvg Auto Man
Start 30 MHz Stop 2600 GHz
#Res BH 100 kiz #UBH 300 kHz  Sweep 2.482 5 (8192 pts) | g[g[f@%g@fg sﬁ;
Markar Trace Type H Axis Amplitude )
1 1 Freq 2.412 GH=z G.32 dBm
2 1 F 4,824 GH -LR.32 dB H
3 1 FFEE 7.236 EHz -59.66 dEm DnSIgﬂEﬂ Tragfkf
4 1 Freq 13.673 GH= -54.95 dBm =
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015

FCC: DKN-MJS79

OUT OF BAND MID CH

% Agilent $9:31:34 Sep 18, 2615 L Freq/Channel
APw3.3(B88515),kK, Conducted C Mkr3 7.314 GHz c F
Ref 20 dBm #Atten 26 dB _57.669 dBm enter Freq
WPoak 7 13.0150008 GHz
Log Y
1@ StartFreq
dE/ 300000800 MH=z
Offst
53'3 Stop Freq
0| > Z6.0000800 GHz
& 4
e 3Tk a CF Step
259700808 GHz
#FHvg Auto Man
Start 38 MHz Stop 26.808 GHz
#Res BH 100 kHz +UBH 300 kHz  Sweep 2.482 5 (8192 pts) || gg[f@%ﬁ?@fg Eﬁg
Marker Trace Type # Axiz Amplitudea )

1 1 Freq 2.437 GHz .74 dBm

7 (1 F 4.874 GH -51.25 dB -

3 1 F:Eg 7.a14 EHE -LY.6Y dEm DnSIQHaI Tragfkf

4 (1 Freg 13.318 GHz -55.51 dEm Urr
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015

FCC: DKN-MJS79

OUT OF BAND HIGH CH

% Agilent §9:41:37 Sep 18, 2615 L Freq/Channel
APw3.3(B88515),kK, Conducted C Mikrd 13.467 GHz
Ref 20 dBnm #Atten 20 dB _56.085 dBm || Center Freq
#Peak T 13.0150888 GHz
Log 3
1@ StartFreq
dE/ 300000800 MH=z
Offst
53'3 Stop Freq
0| Z6.0000800 GHz
2
—Z22.2 £ :
el IR B o 2., i CF Step
259700808 GHz
#FHvg Auto Man
Start 38 MHz Stop 26.808 GHz
#Res BH 100 kHz WBH 300 kHz _ Sweep 2.482 5 (8192 pts) @_gggg%ggg Eﬁg
Marker Trace Type # Axiz Amplitudea
1 1 Freq 2462 GHz .17 dBm
2 1 F 4.924 GH -52.5E8 dBE H
3 1 F:Eg 7.386 EHE -£g9.33 dEm 0 Slgnal Tragfkf
4 1 Freq 13.467 GHz -5E6.8A8 dBm n AN
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

9.5.2.802.11g MODE IN THE 2.4 GHz BAND

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH

5 Agilent $9:47:36 Sep 18, 2015 L Freq/Channel
APw3.30080515),kK, Conducted C Mikrl 2.441 98 GHz Center Freq
Ezgkﬂﬂ dBm Atten 26 dB 5.99 dBm 5 43760000 GHa
Log .
18 & StartFreq
dB/ 2AB7ARRAG GHz
Offst
52'3 Stop Freq
0l 2.467ABRAG GHz
e CF Step
Iy T G.ABGAREAG MHz
#FHvg Auto Man
ML 52 Freq Offset
53 FC (.06000000 Hz
AA
gt .
F%JB Signal Track
On Dff
Swp —
Center 2.437 BB GHz Span GA MHz
#Res BH 106 kHz #VBH 386 kHz Sweep 5.8 ms (1881 pts)
I
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015

FCC: DKN-MJS79

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH

% Agilent 89:59:16 Sep 18, 20815 [Freq/Channel|
APw3.3(088515),kK, Conducted C Mkre 2.488 B8 GHz Center Freq
Ezgkﬂﬁ dBm Atten 260 dB -27.95 dBm 5 10060008 Gl
Log
189 17T T Aot —— StartFreq
dB/ 237000080 GHz
Dffst y
12 Rt Stop Freq
0l 2AZRARRAG GHz
A CF Step
E.ARRAARAAR MHz
#FHvg Auto Man
Center 2,400 BR GHz Span GA MHz
#Res BH 100 kHz #UBH 300 kHz  Sweep 5.8 ms (1801 pts) || g[g[f@%g@fg sﬁ;
Markar Trace Type H Axis Amplitude )
1 (1) Freg 2.399 52 GHz -27.12 dEm
2 1 Freq 2.4H08 HA GH=z -27.495 dBm Slgnal Track
On 0ff
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015
FCC: DKN-MJS79

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH

s Agient 10:03:15 Sep 18, 2015 L [Freg/Channel]
APw3.3(088515),kK, Conducted C Mkre 2.483 55 GHz Center Freq
Ezgkﬂﬂ dBm Atten 260 dB -43.98 dBm 5 13350000 Gl
Log
18 Pt e bt StartFreq
dB/ 2ALIERRAG GHz
Offst
52'3 I Stop Freq
0l b 251350080 GHz
A CF Step
E.ARRAARAAR MHz
#FHvg Auto Man
Center 2.483 50 GHz Span GA MHz
#Res BH 100 kHz #UBH 300 kHz  Sweep 5.8 ms (1801 pts) || g[g[f@%g@fg sﬁ;
Markar Trace Type H Axis Amplitude )
1 (1) Freg 2.483 58 GHz ~44.27 dBn
2 1 Freq 2.483 56 GH=z -43.98 dBm Slgnal Track
On 0ff
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH

A Agilent 10:08:15 Sep 18, 2615 L [Freq/Channel|
APw3.3(880515),KK, Conducted C Mkrd 13.660 GHz
Ref 20 dBm #Atten 20 dB _55.000 dBm || . Center Freq
¥Peak 13.0150008 GHz
Log 1
18 - StartFreq
dB/ 300060008 MHz
Offst
52'3 Stop Freq
26000000 GHz
o] )
i 2l 2 K3 S CF Step
259700000 GHz
#FHvg Auto Man
Start 30 MHz Stop 2600 GHz
#Res BH 100 kiz #UBH 300 kHz  Sweep 2.482 5 (8192 pts) | g[g[f@%g@fg sﬁ;
Markar Trace Type H Axis Amplitude )

1 1 Freq 2.412 GH=z -1.57 dBm

2 1 F 4,824 GH -61.46 dB H

3 1 FFEE 7.236 EHz -61.36 dEm DnSIgﬂEﬂ Tragfkf

4 1 Freq 13.668 GH= -LE.AB dBm =
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

OUT OF BAND MID CH

% Agilent §9:48:36 Sep 18, 2015 L Freq/Channel
APw3.3(B88515),kK, Conducted C Mikrd 14.928 GHz
Ref 20 dBnm #Atten 20 dB _55.695 dBm || Center Freq
wPock | 13.8150000 GHz
Log 3
1@ StartFreq
dE/ 300000800 MH=z
Offst
53'3 Stop Freq
0| Z6.0000800 GHz
_ e o
ol 1 I T K e CF Step
259700808 GHz
#FHvg Auto Man
Start 38 MHz Stop 26.808 GHz
#Res BH 100 kHz +UBH 300 kHz  Sweep 2.482 5 (8192 pts) || gg[f@%ﬁ?@fg Eﬁg
Marker Trace Type # Axiz Amplitudea )
1 1 Freq 2.437 GHz 2.24 dBm
2 1 F 4.874 GH -549.48 dB H
3 1 F:Eg 7.a11 EHE -L7.a4 dEm 0 Slgnal Tragfkf
4 1 Freq 14.928 GHz -G5E.E9 dBm n AN
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE

: OCTOBER 9, 2015

FCC: DKN-MJS79

OUT OF BAND HIGH CH

% Agilent 10:05:34 Sep 18, 2615 L Freq/Channel
APw3.3(B88515),kK, Conducted C Mkr2 4.876 GHz c F
Ref 20 dBm #Atten 26 dB ~61.497 dBm enter Freq
KPock | 13.0150000 GHz
Log é
1@ StartFreq
dE/ 300000800 MH=z
Offst
53'3 Stop Freq
0| Z6.0000800 GHz
_ 4
-l TR TR I - 9 " CF Step
259700808 GHz
#FHvg Auto Man
Start 38 MHz Stop 26.808 GHz
#Res BH 100 kHz +UBH 300 kHz  Sweep 2.482 5 (8192 pts) || gg[f@%ﬁ?@fg Eﬁg
Marker Trace Type # Axiz Amplitudea )

1 1 Freq 2.468 GHz 1.24 dBm

2 1 F 4,876 GH -E1.56 dBE H

3 1 F:Eg 8.271 EHE -£8.47 dEm DnSIQHaI Tragfkf

4 1 Freq 13.287 GHz -57.84 dBm AN
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

9.5.3.802.11n HT20 MODE IN THE 2.4 GHz BAND (CHAIN 1)

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH

- Agilent 10:16:10 Sep 18, 2015 L Freg/Channel
APw3.308588515),Kk, Conducted C Mkrl 2.438 26 GHz Center Freq
Ezgkﬂﬂ dBm Atten 26 dB 598 dBm 5 43700000 Gl
Log .
18 & StartFreq
dB/ 248700080 GHz
Offst
53'3 Stop Freq
0| 2AB7ARRAG GHz
o CF Step
- : B.BRAARRAG MHz
#PHvg Auto Man
Ml 52 Freq Offset
33 FC 0.06E000600 Hz
HA
£ .
F%f; Signal Track
n Dff
Swp LR
Center 2.437 8@ GHz Span 6@ MHz
#fes BH 108 kHz #\VBH 300 kHz Sweep 5.8 ms (1081 pts)
I
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015

FCC: DKN-MJS79

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH

s Aglent 10:24:20 Sep 18, 2015 L [Freg/Channel]
APwA.3(ARA515),KK, Conducted C Mikr2 2,488 BB GHz Center Freq
Ezgkm dBm Atten 20 dB -26.68 dEm 5 10060008 Gl
Log
18 e StartFreq
dB/ 2.37RRRRAAR GHz
Offst 7
12 o Stop Freq
0l 2AZERRRAG GHz
A T CF Step
G.ARARARAG MH=z
#FHvg Auto Man
Center 2,400 BR GHz Span GA MHz
#Res BH 100 kHz #UBH 300 kHz  Sweep 5.8 ms (1801 pts) || g[g[f@%g@fg sﬁ;
Markar Trace Type H Axis Amplitude )
1 (1) Freq 2,399 94 GHz ~2E.59 dEm
2 1 Freq 2.48H HA GH= -26.68 dBm S|gn3| Track
On 0ff
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015
FCC: DKN-MJS79

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH

- Agilent 18:38:37 Sep 18, 2015

L |Freg/Channel]

APw3.3(088515),kK, Conducted C Mkre 2.483 74 GHz Center Freq
EZ;kEEJ dBm Atten 260 dB -42.499 dBm 5 13350000 Gl
Log
18 bt = S e StartFreq
dB/ 2ALIERRAG GHz
Offst
52'3 . Stop Freq
0l & 251350080 GHz
A CF Step
E.ARRAARAAR MHz
#FHvg Auto Man
Center 2.483 50 GHz Span GA MHz
#Res BH 100 kHz #UBH 300 kHz  Sweep 5.8 ms (1801 pts) || g[g[f@%g@fg sﬁ;
Markar Trace Type H Axis Amplitude )
1 (13 Freg 2,483 S8 GHz -44.57 dBn
2 1 Freq 2.483 74 GH=z -42.99 dBm SIQ"E' Track
On 0ff
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH

- Agilent 10:25:38 Sep 18, 2615 L [Freq/Channel|
APwA.3(ARA515),KK, Conducted C Mkrl 2.488 GHz
Ref 20 dBm #Atten 20 dB 1.668 dBm ||  Center Freq
wPeak | 13.0150000 GHz
Log é
18 StartFreq
dB/ 300000000 MHz
0ffst
52'3 Stop Freq
o 26.0000000 GHz
i 2l 2] & ) CF Step
259700000 GHz
#FHvg Auto Man
Start 30 MHz Stop 2600 GHz
#Res BH 100 kiz #UBH 300 kHz  Sweep 2.482 5 (8192 pts) | g[g[f@%g@fg sﬁ;
Markar Trace Type H Axis Amplitude )

1 1 Freq Z2.4688 GH=z 1.67 dBm

2 1 F 4,824 GH -61.15 dB H

3 1 FFEE 7.236 EHz -61.91 dEm DnSIgﬂEﬂ Tragfkf

4 1 Freq 14.968 GH= -L£8.45 dBm =
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015

FCC: DKN-MJS79

OUT OF BAND MID CH

% Agilent 10:17:29 Sep 18, 2615 L Freq/Channel
APw3.3(B88515),kK, Conducted C Mikrd 13.679 GHz
Ref 20 dBnm #Atten 20 dB _55.888 dBm || Center Freq
e | 13.0156000 GHz
Log 3
1@ StartFreq
dB/ 30.0000000 MHz
Offst
53'3 Stop Freq
o 26.0000000 GHz
4
-l | P - I I . CF Step
259700808 GHz
#FHvg Auto Man
Start 38 MHz Stop 26.808 GHz
#Res BH 100 kHz +UBH 300 kHz  Sweep 2.482 5 (8192 pts) || gg[f@%ﬁ?@fg Eﬁg
Marker Trace Type # Axiz Amplitudea )

1 1 Freq 2.437 GHz 2.84 dBm

2 1 F 4.874 GH -B1.89 dB H

3 1 FEEE 7.a11 EHE -Lg.a82 dEm 0 S|gn3| Tragfkf

4 1 Freq 13.679 GH=z -G5E.89 dBm n panl
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

OUT OF BAND HIGH CH

% Agilent 10:31:46 Sep 18, 2015 L Freq/Channel
APw3.3(B88515),kK, Conducted C Mkr3 6.777 GHz
Ref 20 dBnm #Atten 20 dB _58.171 dBm || Center Freq
wPock 13.8150000 GHz
Log ]
14 e StartFreq
dE/ 300000800 MH=z
Offst
53'3 Stop Freq
0| Z6.0000800 GHz
- |z 4
ol IR R L S B CF Step
259700808 GHz
#FHvg Auto Man
Start 38 MHz Stop 26.808 GHz
#Res BH 100 kHz +UBH 300 kHz  Sweep 2.482 5 (8192 pts) || gg[f@%ﬁ?@fg Eﬁg
Marker Trace Type # Axiz Amplitudea )

1 1 Freq 2.459 GHz -2.75 dBm

2 1 F 3.2832 GH -5E.28 dBE H

3 1 F:Eg EB.777 EHE -£8.17 dEm DnSIQHaI Tragfkf

4 1 Freq 1E.339 GH=z -GL.87 dBm AN
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

10. ANTENNA PORT TEST RESULTS MIMO

10.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

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

TEST PROCEDURE

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

RESULTS
10.1.1. 802.11n HT20 MODE IN THE 2.4 GHz BAND
Channel|Frequency|6 dB Bandwidth(6 dB Bandwidth|Minimum Limit|
(MHz) (MHz) CO (MHz) C1 (MHz)
Low 2412 17.60 17.60 0.5
Mid 2437 17.33 17.55 0.5
High 2462 17.55 17.58 0.5
Worst 17.33 17.55
10.1.2. 802.11n HT40 MODE IN THE 2.4 GHz BAND
Channel|Frequency|6 dB Bandwidth(6 dB Bandwidth|Minimum Limit|
(MHz) (MHz) CO (MHz) C1 (MHz)
Low 2422 36.30 36.08 0.5
Mid 2437 35.91 36.30 0.5
High 2452 36.08 36.30 0.5
Worst 35.91 36.08
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015

FCC: DKN-MJS79

10.1.3.

6 dB BANDWIDTH MID CH PLOTS

11n HT20 Mid Channel Chain 0

11n Mid Channel HT20 Chain 1

i Agilent 19:39:39 Sep 18, 2015 L Freq/Channel 3% Agilent 16:44:22 Sep 18, 2015 L Freq/Channel
APY3.3(850515),KK, Conducted C a Mkrl 17.334 MHz Center Freq APw3.3(888515),kK, Conducted C a Mkrl 17.550 MHz Center Freq
5;;;(@ dBm #Atten 28 dB 0.906 dB 2.43700990 Glls EFe’iazk@ dBm #Htten 26 dB -8.397 dB 243700000 GHa
Log Log
1@ " . StartFreq 18 " . StartFreq
dB/ & ~ 2.42350808 GHz| dB/ & o 2.42350008 GHz
Offst Offst
3%'3 Stop Freq §E3 Stop Freq
ol 2.45050000 GHz ol 2.45050060 GHz
b crstep| | [3, | CF Step
WPhug g2.t rr'l4Hz #Pva | H2.t T’\HZ

uto an uto an|
100 \Futs 100 (Hus
y1 52 | Freq Dffset VL 52 | Freq Dffset
$3 FS 0. Hz S3 F a. =
AR [ aA |I—
£ £(fx
F'I('u)n Signal Track F'(Fu)n | Signal Track
On Off] n off
Sup = Sup 1 =]
|
Center 2.437 800 GHz Span 27 MHz Center 2.437 806 GHz Span 27 MHz

#Res BH 100 kHz #YBH 300 kHz Sweep 2.6 ms (1081 pts)

#Res BH 106 kHz #UBH 308 kHz

Sweep 2.6 ms (1081 pts)

11n HT40 Mid Channel Chain 0

11n Mid Channel HT40 Chain 1

W Agilent 11:18:11 Sep 18, 2615 L

Freq/Channel

s Agilent 11:28:46 Sep 18, 2015

L Freq/Channel

APv3.3(880515).KK, Conducted C a Mkrl 35.918 MHz

AP3.3(888515),KK, Conducted C
Center Freq

a Mkrl 36.390 MHz

Center Freq

Esiaiﬁ dBm #Atten 28 dB 8.911 dB 5 43700000 Gl EgiaZk@ dBm #Atten 20 dB -6.466 dB 543700000 GHa

Lag Log

19 StartFreq 18 StartFreq

dB/ 1R 1 2.41060808 GHz| dB/ 1R i 2.40950008 GHz

Offst = =2 Offst L 2

3,23 Stop Freq 55@33 Stop Freq

ol 2.46400908 GHz| ol 2.46450008 GHz

-2.5 -2.8

A5 CF Step AB CF Step
5. HHz 5.5 MHz

™ | e i

y1 sz Freq Offset vl 82 Freq Offset

53 FS] 6. Hz $3 F a. Hz|

AR [ AA [

£0: . £ .

;;u)n Signal Track F%I)ﬂ Signal Track

Sup On Off Swp | In Off

|
Center 2.437 000 GHz Span 54 MHz Center 2.437 000 GHz Span 55 MHz
#Res BH 168 kHz #\BW 300 kHz Sweep 5.2 ms (1001 pts) #Res BH 108 kHz #YBH 300 kHz  Sweep 5.267 ms (1681 pts)
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

10.2. 99% BANDWIDTH

LIMITS
None; for reporting purposes only.

RESULTS
10.2.1. 802.11n HT20 MODE IN THE 2.4 GHz BAND
Channel|Frequency|99% Bandwidth|99% Bandwidth
(MHz) (MHz) CO (MHz) C1
Low 2412 17.59 17.69
Mid 2437 17.73 17.73
High 2462 17.67 17.66
Worst 17.73 17.73
10.2.2. 802.11n HT40 MODE IN THE 2.4 GHz BAND
Channel|Frequency|99% Bandwidth|99% Bandwidth
(MHz) (MHz) COo (MHz) C1
Low 2422 36.12 36.04
Mid 2437 36.32 36.06
High 2452 36.48 35.98
Worst
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015

MODEL ID: ID:091 FCC: DKN-MJS79
10.2.3. 99% BANDWIDTH MID CH PLOTS
11n HT20 Mid Channel Chain 0 11n Mid Channel HT20 Chain 1
i Agilent 10:40:07 Sep 18, 2815 L Freq/Channel 3% Agilent 18:45:15 Sep 18, 2015 L Freq/Channel
| | ]
- Center Freq - Center Freq
Ch Freq 2.437 GHz Trig Free 2 43700009 GHz Ch Freq 2.437 GHz Trig Free 2 43700000 GHe
Occupied Bandwidth Averages: 100 I Occupied Bandwidth Averages: 100 I
Start Freq | Start Freq
APY3.3(888515),KK, Conducted C 241700083 Gz APw3.3(888515),KK, Conducted C 241790088 Ghz
Ref 26 dBm Atten 29 dB Ref 28 dBm Atten 20 dB
#5amp \ \ T T Stop Freq +Samp T T T I Stop Freq
Lag Subitid b el i | 2.43780000 GHz Log P SR AVRIL RPN ST 2.43700668 GHz
14 18
sy > ol < CF Step 4B/ CF Step
A i RSkl 4 soopenen Hil e bl 4 Wi
193 [T —f{Auta Man 103 [ T uto Man
dB r _ | dB r - |
Freq Offset I Freq Offset
Center 2.037 09 GHz Span 40 Mz || & Hz Center 2.437 08 GHz Span 46 Wz || Hz
#Res BH 368 kHz #YBH 1.1 MHz Sweep 1 ms (1001 pts) #Res BH 368 kHz #BW 1.1 MHz Sweep 1 ms (1001 pts)
= = = = Signal Track| = = = = Signal Track|
Occupied Bandwidth Occ BH % Pur  99.00 7 (foy 0f] Occupied Bandwidth Occ BH % Par  93.00 ¥ ([fon 0ff]
17.7342 MHz ® dB -26.00 dB 17.7328 MH=z ® dB  -26.00 dB
Transmit Freq Error  3.595 kHz Transmit Freq Error  -6.758 kHz
% dB Bandwidth 27.222 MHz* % dB Bandwidth 22.801 MHzx
| |
11n HT40 Mid Channel Chain 0 11n Mid Channel HT40 Chain 1
# Aglent 11:20:87 Sep 18, 2915 L Freq/Channel - Agilent 11:29:14 Sep 18, 2015 L Freqg/Channel
| | ]
- Center Freq - Center Freq
Ch Freq 2437 GHz Trig Free 2 43700009 Gz Ch Freq 2.437 GHz Trig Free 2.43700000 GHz
Occupied Bandwidth Averagss: 100 | Occupied Bandwidth Averages: 100 |
Start Freq| | | Start Freq|
APv3.3(880515),KK, Conducted C 235700800 Bz AP3.3(888515),KK, Conducted C 239700000 GHz
Ref 26 dBm Atten 28 dB Ref 28 dBm Atten 20 dB
#Samp T T T T Stop Freq #Samp T T T T Stop Freq
Log Py Tl [ 2.47700809 GHz] Log ) Y 247700800 GHz
1a e 16 i il i Ny
dB/ 2 £ CF Step dB/ = CF Step
Offst RSP TR ] 8.00800000 MHz Offst [ERTTRIY | TSRl 5.90000008 MHZ|
183 | T |f{Auta Man 10.3 | ™ ‘ Futo Man
dB dB
- Freq Offset, I Freq Offset,
Center 2.457 09 Gz Span 60 Mz || & Hz Center 2.457 0 Gz Soan 60 Mz || ™ Hz
#Res BH 750 kHz #UBH 2.2 MHz Sweep 1 oms (1001 pts) #Res BH 756 kHz #YBH 2.2 MHz Sweep 1 oms (18601 prs)
= = - - Signal Track| = = » - Signal Track|
Occupied Bandwidth Occ BH Z Pwr  99.00 7 ||y 0f] Occupied Bandwidth Occ BH Z Pur  99.00 % |[loy 0ff
36.3216 MHz % dB -26.00 dB 36.0579 MHz ® dB -26.08 dB
Transmit Freq Error  27.530 kHz Transmit Freq Error  -63.147 kHz
% B Bandwidth 54.973 MHzx % dB Bandwidth 45.767 MHz*
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

10.3. OUTPUT POWER

LIMITS

FCC §15.247

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

DIRECTIONAL ANTENNA GAIN

MIMO

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

Chain 0 | Chain 1 [ Uncorrelated Chains

Antenna | Antenna Directional

Gain Gain Gain

(dBi) (dBi) (dBi)

2.64 2.83 2.74
RESULTS

Page 53 of 162

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-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015
FCC: DKN-MJS79

10.3.1. 802.11n HT20 MODE IN THE 2.4 GHz BAND
Limits
Channel |Frequency | Directional FCC IC Max
Gain Power EIRP |Power
Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm)
Low 2412 2.74 30.00 36 30.00
Mid 2437 2.74 30.00 36 30.00
High 2462 2.74 30.00 36 30.00
Results
Channel |Frequency Chain O Chain 1| Total [Power|Margin
Meas Meas | Corr'd | Limit
Power Power | Power
(MHz) (dBm) (dBm) | (dBm) | (dBm)| (dB)
Low 2412 9.8 9.8 12.81 | 30.00 | -17.19
Mid 2437 17 17 20.01 | 30.00 [ -9.99
High 2462 9.8 9.5 12.66 | 30.00 | -17.34
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015
FCC: DKN-MJS79

10.3.2. 802.11n HT40 MODE IN THE 2.4 GHz BAND
Limits
Channel |Frequency | Directional FCC IC Max
Gain Power EIRP |Power
Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm)
Low 2412 2.74 30.00 36 30.00
Mid 2437 2.74 30.00 36 30.00
High 2462 2.74 30.00 36 30.00
Results
Channel |Frequency Chain O Chain 1| Total [Power|Margin
Meas Meas | Corr'd | Limit
Power Power | Power
(MHz) (dBm) (dBm) | (dBm) | (dBm)| (dB)
Low 2422 6.8 6.7 9.76 30.00 | -20.24
Mid 2437 9.8 9.7 12.76 | 30.00 | -17.24
High 2452 7.8 7.8 10.81 | 30.00 | -19.19
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015
FCC: DKN-MJS79

10.4.

LIMITS

PSD

FCC §15.247

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

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

RESULTS
10.4.1. 802.11n HT20 MODE IN THE 2.4 GHz BAND
| Duty Cycle CF (dB)l 0.00 |Inc|uded in Calculations of Corr'd PSD |
PSD Results
Channel | Frequency | Chain O | Chain 1 | Total | Limit Margin
Meas Meas |Corr'd
PSD
(MHz) (dBm) | (dBm) |(dBm)| (dBm) (dB)
Low 2412 -15.38 -15.06 |-12.21| 8.0 -20.2
Mid 2437 -7.66 -7.72 -4.68 8.0 -12.7
High 2462 -15.00 -15.15 |-12.06 | 8.0 -20.1
10.4.2. 802.11n HT40 MODE IN THE 2.4 GHz BAND
| Duty Cycle CF (dB)| 0.00 |Inc|uded in Calculations of Corr'd PSD |
PSD Results
Channel | Frequency | Chain O [ Chain 1 | Total | Limit Margin
Meas Meas |Corr'd
PSD
(MHz) (dBm) | (dBm) |(dBm)| (dBm) (dB)
Low 2422 -20.76 -20.20 |-17.46| 8.0 -25.5
Mid 2437 -9.36 -10.58 | -6.91 8.0 -14.9
High 2452 -19.13 -19.84 |-16.46| 8.0 -24.5
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REPORT NO: 15U20962-E1V2

MODEL ID: 1D:091

DATE: OCTOBER 9, 2015

FCC: DKN-MJS79

10.4.3.

PSD MID CH PLOTS

11n HT20 Chain O

11n HT20 Chain 1

% Agillent 16:40:36 Sep 18, 2015 L Freq/Channel Agilent 10:45:45 Sep 18, 2015 L Freg/Channel
APY3.3(850515),KK, Conducted C Mkrl 2.436 985 GHz Center Freq APw3.3(888515),kK, Conducted C Mkrl 2.441 983 GHz Center Freq
5;&92@ dBm Atten 24 4B —7.657 dBm 2.43700990 Glls 55392@ dBm Atten 28 dB —7.723 dBm 2.43700000 Gl
Lag Log
1@ StartFreq 18 StartFreq
dB/ 2.42350808 GHz| dB/ 2.42350008 GHz
Offst Offst 1
<
L stopFreq | [15° Stop Freg
ol 2.45050000 GHz ol 2.45050060 GHz
& cFstep| | [, CF Step
WPhug g2. r;l4Hz #Pva H2. T"Hz
t t
100 [ 2| fren ffuto il
y1 52 || Freq Dffset VL 52 | Freq Dffset
$3 FS 0. Hz S3 F a. =
AR |I— aA L

£ £(fx
F'I('u)n Signal Track F'(Fu)n Signal Track
Sup On Off Sup n Off

|

|
Center 2.437 800 GHz Span 27 MHz Center 2.437 806 GHz Span 27 MHz

#Res BH 38 khz #VBH 91 kHz

Sweep 90.61 ms (1773 pta)

#Res BH 30 kHz #UBW 91 khz

Sweep 90.61 ms (1773 pts)

11n HT40 Chain 0

11n HT40 Chain 1

% Agilent 11:20:48 Sep 18, 2015 L Freq/Channel %5 Agilent 11:30:36 Sep 18, 2015 L Freq/Channel
APv3.3(686515),KK, Conducted C Mkrl 2.436 977 GHz Center Freq APw3.3(880515),KK, Conducted C Mkrl 2.425 718 GHz Center Freq
533928 dBm Atten 28 dB -9.356 dBm 2 43700000 Gl 55392@ dBm Atten 26 dB -10.575 dBm 5.43700000 GHa
Log Log
18 StartFreq 18 StartFreq
dB/ 2.40350800 GHz| dB/ 2.40950008 GHz
Offst Offst
1
3,23 Stop Freq é§3 < Stop Freq
ol 2.46450908 GHz| ol 2.46450008 GHz
8.0 8.0
dBm CF Step dEm CF Step
5.5 MHz 5.5 MHz
;Eg“g [Futa Man IEEVE’ | 4' |Auto Man
L sz “ Freq Offset W52 ” Freq Offset
$3 FS X Hz| 53 F X Hz|
AA| | AR ||—
£0 . £(f)1 .
;;u)n Signal Track F%fﬂ | Signal Track
Sup On Off Swp | In Off
I
Center 2.437 000 GHz Span 55 MHz Center 2.437 000 GHz Span 55 MHz
#Res BH 36 kHz #\BH 91 kHz Sweep 184.7 ms (3632 pts) #Res BH 30 kHz #YBH 91 kHz Sweep 184.6 ms (3606 pts)
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

10.5. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)

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

TEST PROCEDURE

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

emissions.
RESULTS
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

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

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH

- Agilent 10:41:33 Sep 18, 2015 L Freg/Channel
APw3.308588515),Kk, Conducted C Mkrl 2.438 26 GHz Center Freq
Ezgkﬂﬂ dBm Atten 26 dB 5.74 dBm 5 43700000 Gl
Log .
19 & StartFreq
dB/ 248700080 GHz
Offst
53'3 Stop Freq
0| 2AB7ARRAG GHz
e CF Step
. h B.BRAARRAG MHz
#PHvg Auto Man
Ml 52 Freq Offset
33 FC 0.06E000600 Hz
HA
£ .
F%f; Signal Track
n Dff
Swp LR
Center 2.437 8@ GHz Span 6@ MHz
#fes BH 108 kHz #\VBH 300 kHz Sweep 5.8 ms (1081 pts)
I
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015

FCC: DKN-MJS79

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH

- Agilent 10:55:45 Sep 18, 2615 L [Freq/Channel|
APw3.3(088515),kK, Conducted C Mkre 2.488 B8 GHz Center Freq
Ezgkﬂﬂ dBm Atten 260 dB -31.58 dBm 5 10060008 Gl
Log
18 StartFreq
dB/ 237000080 GHz
Offst :
12 2 Stop Freq
0l 2AZRARRAG GHz
Pt CF Step
E.ARRAARAAR MHz
#FHvg Auto Man
Center 2,400 BR GHz Span GA MHz
#Res BH 100 kHz #UBH 300 kHz  Sweep 5.8 ms (1801 pts) || g[g[f@%g@fg sﬁ;
Markar Trace Type H Axis Amplitude )
1 (13 Freg 2,399 75 GHz -38.72 dEn
2 1 Freq 2.4H08 HA GH=z -31.88 dBm Slgﬂ3| Track
On 0ff
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015

FCC: DKN-MJS79

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH

# Agilent 11:05:56 Sep 18, 2615 L [Freq/Channel|
APw3.3(088515),kK, Conducted C Mkre 2.483 86 GHz Center Freq
Ezgkﬂﬂ dBm Atten 260 dB -43.38 dBm 5 13350000 Gl
Log
18 StartFreq
dB/ 2ALIERRAG GHz
Offst
52'3 Stop Freq
5 251350080 GHz
] b
Pt | CF Step
E.ARRAARAAR MHz
#PAvy Auto Man
Center 2.483 50 GHz Span GA MHz
#Res BH 100 kHz #UBH 300 kHz  Sweep 5.8 ms (1801 pts) || g[g[f@%g@fg sﬁ;
Markar Trace Type H Axis Amplitude )
1 (13 Freg 2,483 S8 GHz -51.13 dBn
2 1 Freq 2.483 86 GH=z -43.38 dBm Slgﬂﬁﬂ TFEICk
On 0ff
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH

3 Agilent 10:57:28 Sep 18, 2615 L [Freq/Channel|
APwA.3(ARA515),KK, Conducted C Mkre 4.856 GHz c F
Ref 28 dBm sAtten 20 dB _61.227 dBm enter Freq
wPeak 139150008 GHz
Log .
18 o StartFreq
dB/ 30,0000000 MHz
0ffst
52'3 Stop Freq
o 26.00006R6 GHz
_ 4
défn'z IR 4 s CF Step
2 59700008 GHz
#FHvg Auto Man
Start 30 MHz Stop 2600 GHz
#Res BH 100 kHz #UBH 300 kHz  Sweep 2.482 5 (8192 pts) | g[g[f@%g@fg sﬁ;
Markar Trace Type H Axis Amplitude )

1 1 Freq Z2.4688 GH=z -4.63 dBm

2 1 F 4,856 GH -61.23 dB H

3 1 FFEE G.786 EHz -53.13 dEm DnSIgﬂEﬂ Tragfkf

4 1 Freq 15.8HE GH= -L7.84 dBm =
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE

: OCTOBER 9, 2015

FCC: DKN-MJS79

OUT OF BAND MID CH

% Agilent 10:43:93 Sep 18, 2015 L Freq/Channel
AP 3.30858515),Kk, Conducted C Mkrl 2.438 GHz
Ref 20 dBnm #Atten 20 dB 5.785 dBm || . Center Freq
WPoak 7 13.0150008 GHz
Log Y
1@ StartFreq
dE/ 300000800 MH=z
Offst
53'3 Stop Freq
Z6.0000800 GHz
Ol . .
e L. a9 2 i CF Step
259700808 GHz
#FHvg Auto Man
Start 38 MHz Stop 26.808 GHz
#Res BH 100 kHz +UBH 300 kHz  Sweep 2.482 5 (8192 pts) || gg[f@%ﬁ?@fg Eﬁg
Marker Trace Type # Axiz Amplitudea )

1 1 Freq 2.438 GHz .78 dBm

7 (1 F 4.874 GH -£1.8A dE -

3 1 F:Eg 7.a11 EHE -L£E.35 dEm 0 Slgnal Tragfkf

4 (1 Freg 13.696 GHz -55.72 dEm n Urr
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

OUT OF BAND HIGH CH

% Agilent 11:07:95 Sep 18, 2615 L Freq/Channel
APw3.3(B88515),kK, Conducted C Mkrl 2.465 GHz
Ref 20 dBnm #Atten 20 dB _2.128 dBm || Center Freq
\Pock 13.0150000 GHz
Log 1
1@ 9 StartFreq
dE/ 300000800 MH=z
Offst
53'3 Stop Freq
Z6.0000800 GHz
Dl 2 4
_ 2
-l R A 12 P CF Step
259700808 GHz
#FHvg Auto Man
Start 38 MHz Stop 26.808 GHz
#Res BH 100 kHz +UBH 300 kHz  Sweep 2.482 5 (8192 pts) || gg[f@%ﬁ?@fg Eﬁg
Marker Trace Type # Axiz Amplitudea )
1 1 Freq 2.465 GHz -2.12 dBm
z (1 F 2.283 GH _54.74 dB :
3 1 F:Eg E.E5H EHE -£8.34 dEm 0 Slgnal Tragfkf
1 (1 Freg 14,364 GHz -54.95 dEn n Ut
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

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

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH

- Agilent 10:48:52 Sep 18, 2015 L Freg/Channel
APw3.308588515),Kk, Conducted C Mkrl 2.441 98 GHz Center Freq
Ezgkﬂﬂ dBm Atten 20 dB 5.58 dBm 5 43700000 Gl
Log 1
16 o Start Freq
dB/ 248700080 GHz
Offst
53'3 Stop Freq
0| 2AG7ARAAR GHz
o CF Step
- E.ARRAARAAR MHz
#PHvg Auto Man
Ml 52 Freq Offset
33 FC 0.06E000600 Hz
HA
£ .
F%f; Signal Track
On Off
Swp LR
Center 2.437 8@ GHz Span 6@ MHz
#fes BH 108 kHz #\VBH 300 kHz Sweep 5.8 ms (1081 pts)
I
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015

FCC: DKN-MJS79

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH

% Agilent 11:01:08 Sep 18, 2015 [Freq/Channel|
APw3.3(088515),kK, Conducted C Mkre 2.488 B8 GHz Center Freq
EZ;kEEJ dBm Atten 260 dB -31.71 dBm 5 10060008 Gl
Log
18 StartFreq
dB/ 237000080 GHz
Offst
52'3 ¢ Stop Freq
0l 2AZRARRAG GHz
s CF Step
E.ARRAARAAR MHz
#FHvg Auto Man
Center 2,400 BR GHz Span GA MHz
#Res BH 100 kHz #UBH 300 kHz  Sweep 5.8 ms (1801 pts) || g[g[f@%g@fg sﬁ;
Markar Trace Type H Axis Amplitude )
1 (13 Freg 2,408 A8 GHz -31.71 dEn
2 1 Freq 2.4H08 HA GH=z -31.71 dBm Slgﬂ3| Track
On 0ff
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015

FCC: DKN-MJS79

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH

H Agilent 11:11:31 Sep 18, 2615 L [Freq/Channel|
APw3.3(088515),kK, Conducted C Mkre 2.483 55 GHz Center Freq
Ezgkﬂﬂ dBm Atten 260 dB -43.25 dBm 5 13350000 Gl
Log
18 StartFreq
dB/ 2ALIERRAG GHz
Offst
52'3 Stop Freq
0l 2 251350080 GHz
o
s CF Step
E.ARRAARAAR MHz
#FHvg Auto Man
Center 2.483 50 GHz Span GA MHz
#Res BH 100 kHz #UBH 300 kHz  Sweep 5.8 ms (1801 pts) || g[g[f@%g@fg sﬁ;
Markar Trace Type H Axis Amplitude )
1 (1 Freq 2,433 5@ GHz -47.38 dBn
2 1 Freq 2.483 56 GH=z -43.25 dBm Signal TFEIGk
On 0ff
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH

3 Agilent 11:02:20 Sep 18, 2615 L [Freq/Channel|
APw3.3(880515),KK, Conducted C Mkrd 13.673 GHz c .
Ref 28 dBm sAtten 20 dB _C5.350 dBm enter Freq
#Peak 130150000 GHz
Log .
18 o StartFreq
dB/ 300000000 MHz
Offst
52'3 Stop Freq
260000000 GHz
o] )
ot Ll 2 12 T — CF Step
- 259700000 GHz
#FHvg Auto Man
Start 30 MHz Stop 2600 GHz
#Res BH 100 kiz #UBH 300 kHz  Sweep 2.482 5 (8192 pts) | g[g[f@%g@fg sﬁ;
Markar Trace Type H Axis Amplitude )
1 1 Freq 2.412 GH=z -4.73 dBm
2 1 F 4,824 GH -63.71 dB H
3 1 FFEE 7.236 EHz -G6A.38 dEm DnSIgﬂEﬂ Tragfkf
4 1 Freq 13.673 GH= -LEE.35 dBm =
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

OUT OF BAND MID CH

% Agilent 10:50:30 Sep 18, 2615 L Freq/Channel
AP 3.30858515),Kk, Conducted C Mkrl 2.433 GHz c F
Ref 28 dBm #Atten 20 dB 5,113 dBm enter Freq
#Peak T 13.0150888 GHz
Log <i:
1@ StartFreq
dE/ 300000800 MH=z
Offst
103 Stop Freq
dB
0| Z6.0000800 GHz
_ 4
sl TN P CF Step
259700808 GHz
#FHvg Auto Man
Start 38 MHz Stop 26.808 GHz
#Res BH 100 kHz WBH 300 kHz _ Sweep 2.482 5 (8192 pts) @_gggg%ggg Eﬁg
Marker Trace Type # Axiz Amplitudea
1 1 Freq 2.433 GH=z .11 dBm
2 (1) F 4.874 GH -£1.38 dB :
3 1 F:Eg 7.a11 EHE -£B.75 dEm Slgnal Track
1 (13 Freq 14,826 GHz -GE.28 dBn On Off
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015

FCC: DKN-MJS79

OUT OF BAND HIGH CH

% Agilent 11:12:49 Sep 18, 2615 L Freq/Channel
APw3.3(B88515),kK, Conducted C Mkr3 7.288 GHz
Ref 20 dBnm #Atten 20 dB _60.359 dBm || Center Freq
wPock 13.8150000 GHz
Log
18 3 StartFreq
dE/ 300000800 MH=z
Offst
53'3 Stop Freq
Z6.0000800 GHz
DI .
AT 2 o R CF Step
259700808 GHz
#FHvg Auto Man
Start 38 MHz Stop 26.808 GHz
#Res BH 100 kHz +UBH 300 kHz  Sweep 2.482 5 (8192 pts) || gg[f@%ﬁ?@fg Eﬁg
Marker Trace Type # Axiz Amplitudea )

1 1 Freq 2462 GHz -G.22 dBm

7 (1) F 4.918 GH _EB.50 dE -

3 1 F:Eg 7.288 EHE -EH.3E dEm Slgnal Track

1 (13 Freq 13.668 GHz _EE.67 dBn On Off
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

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

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH

- Agilent 11:26:27 Sep 18, 2015 L Freg/Channel
APw3.308588515),Kk, Conducted C Mkrl 2.448 28 GHz Center Freq
Ezgkﬂﬂ dBm Atten 26 dB 358 dBm 5 43700000 Gl
Log
18 : StartFreq
dB/ TITITH| 1 2.39700080 GHz
Offst
53'3 Stop Freq
0| 2A7 700080 GHz
o | CF Step
20RRARRAG MHz
#PHvg Auto Man
Ml 52 Freq Offset
33 FC 0.06E000600 Hz
HA
£ .
F%f; Signal Track
n Dff
Swp LR
Center 2.437 8@ GHz Span 8@ MHz
#fes BH 108 kHz #JEBH 300 kHz  Sweep 7.BEY ms (1081 pts)
I
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015
FCC: DKN-MJS79

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH

- Agilent 11:48:21 Sep 18, 2015

L |Freg/Channel]

APw3.3(088515),kK, Conducted C Mkre 2.488 B8 GHz Center Freq
Ezgkﬂﬂ dBm Atten 260 dB -35.583 dBm 5 10060008 Gl
Log
18 StartFreq
dB/ —= —— Sl 237 A0RARE GHz
Offst
52'3 . Stop Freq
0l 2AZRARRAG GHz
oo CF Step
E.ARRAARAAR MHz
#FHvg Auto Man
Center 2,400 BR GHz Span GA MHz
#Res BH 100 kHz #UBH 300 kHz  Sweep 5.8 ms (1801 pts) || g[g[f@%g@fg sﬁ;
Markar Trace Type H Axis Amplitude )
1 (13 Freg 2,408 A8 GHz -35.83 dBn
2 1 Freq 2.4H08 HA GH=z -35.83 dBm Slgﬂ3| Track
On 0ff
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015

FCC: DKN-MJS79

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH

- Agilent 11:53:59 Sep 18, 2615 L [Freq/Channel|
APw3.3(088515),kK, Conducted C Mkre 2.483 86 GHz Center Freq
Ezgkﬂﬂ dBm Atten 260 dB -46.68 dBm 5 13350000 Gl
Log
18 StartFreq
dB/ 2ALIERRAG GHz
Offst
52'3 Stop Freq
’ .2 251350080 GHz
] &
oo CF Step
E.ARRAARAAR MHz
#FHvg Auto Man
Center 2.483 50 GHz Span GA MHz
#Res BH 100 kHz #UBH 300 kHz  Sweep 5.8 ms (1801 pts) || g[g[f@%g@fg sﬁ;
Markar Trace Type H Axis Amplitude )
1 (1 Freq 2,433 5@ GHz -47.43 dBn
2 1 Freq 2.483 86 GH=z -46.68 dBm Signal TFEIGk
On 0ff
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH

A Agilent 11:42:21 Sep 18, 2615 L [Freq/Channel|
APwA.3(ARA515),KK, Conducted C Mkr3 6.674 GHz
Ref 20 dBm #Atten 20 dB _59.516 dBm || . Center Freq
wPeak 139150008 GHz
Log
18 1 StartFreq
dB/ 30,0000000 MHz
0ffst
52'3 Stop Freq
o 26.00006R6 GHz
~26.4 -2 :
G [o o A CF Step
2 59700008 GHz
#FHvg Auto Man
Start 30 MHz Stop 2600 GHz
#Res BH 100 kHz #UBH 300 kHz  Sweep 2.482 5 (8192 pts) | g[g[f@%g@fg sﬁ;
Markar Trace Type H Axis Amplitude )

1 1 Freq 2.417 GH=z -8.37 dBm

2 1 F 3.229 GH -LE.29 dB H

3 1 FFEE G.674 EHz -59.51 dEm DnSIQﬂ3| Tragfkf

4 1 Freq 13.299 GH= -LE.6B dBm =
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015

FCC: DKN-MJS79

OUT OF BAND MID CH

% Agilent 11:27:55 Sep 18, 2615 L Freq/Channel
AP 3.30858515),Kk, Conducted C Mkr2 3.248 GHz
Ref 20 dBnm #Atten 20 dB _57.007 dBm || Center Freq
WPoak | 13.0150008 GHz
Log é
1@ StartFreq
dE/ 300000800 MH=z
Offst
53'3 Stop Freq
0| Z6.0000800 GHz
e i S 2 B CF Step
259700808 GHz
#FHvg Auto Man
Start 38 MHz Stop 26.808 GHz
#Res BH 100 kHz WBH 300 kHz _ Sweep 2.482 5 (8192 pts) @_gggg%ggg Eﬁg
Marker Trace Type # Axiz Amplitudea

1 1 Freq 2.44E6 GHz 2.28 dBm

7 (1 F 2.248 GH -57.81 dE -

3 1 F:Eg 7.a11 EHE -L8.51 dEm 0 Slgnal Tragfkf

4 (1 Freg 13.692 GHz -56.24 dBm n Urr
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

OUT OF BAND HIGH CH

% Agilent 11:56:90 Sep 18, 2615 L Freq/Channel
AP 3.30858515),Kk, Conducted C Mkr3 B6.628 GHz c F
Ref 20 dBm #Atten 26 dB ~59.548 dBm enter Freq
WPoak 13.0150008 GHz
Log
1@ 4 StartFreq
dE/ 300000800 MH=z
Offst
53'3 Stop Freq
0| Z6.0000800 GHz
2
poad T N A Y i O - CF Step
259700808 GHz
#FHvg Auto Man
Start 38 MHz Stop 26.808 GHz
#Res BH 100 kHz WBH 300 kHz _ Sweep 2.482 5 (8192 pts) @_gggg%ggg Eﬁg
Marker Trace Type # Axiz Amplitudea

1 1 Freq 2.468 GHz -E.78 dBm

2 (1) F 3.278 GH -54.15 dB -

3 1 F:Eg E.62H EHE -£49.55 dEm DnSIQHaI Tragfkf

1 (1) Freg 14.918 GHz -59.49 dEm Urr
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

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

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH

- Agilent 11:32:41 Sep 18, 2015 L Freg/Channel
APw3.3(088515),kK, Conducted C Mkrl 2.451 95 GH=z Center Freq
Ezgkﬂﬂ dBm Atten 20 dB 3.43 dBm 5 43700000 Gl
Log
18 2 StartFreq
dB/ I D 2.39700000 GHz
Offst
53'3 Stop Freq
0| 247 700RAR GHz
b CF Step
R R Il 5.00006000 MHz
#PHvg Auto Man
Ml 52 Freq Offset
33 FC 0.06E000600 Hz
AA
£ .
F%f; Signal Track
On Off
Swp LR
Center 2.437 8@ GHz Span 8@ MHz
#fes BH 108 kHz #JEBH 300 kHz  Sweep 7.BEY ms (1081 pts)
I
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015

FCC: DKN-MJS79

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH

- Agilent 11:46:58 Sep 18, 2015

[Freq/Channel|

APw3.3(088515),kK, Conducted C

Mkre 2.400 80 GHz

Center Freq

Ezgkﬂﬂ dBm Atten 260 dB -36.77 dBm 5 10060008 Gl
Log
18 StartFreq
dB/ T 237000080 GHz
Offst
52'3 % Stop Freq
0l 2AZRARRAG GHz
ook . CF Step
E.ARRAARAAR MHz
#FHvg Auto Man
Center 2,400 BR GHz Span GA MHz
#Res BH 100 kHz #UBH 300 kHz  Sweep 5.8 ms (1801 pts) || g[g[f@%g@fg sﬁ;
Markar Trace Type H Axis Amplitude )
1 (13 Freg 2,399 34 GHz -3E.55 dBn
2 1 Freq 2.4H08 HA GH=z -3E.77 dBm Slgﬂ3| Track
On 0ff
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015

FCC: DKN-MJS79

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH

- Agilent 11:5%:50 Sep 18, 2615 L [Freq/Channel|
APw3.3(088515),kK, Conducted C Mkre 2.484 16 GHz Center Freq
Ezgkﬂﬂ dBm Atten 260 dB -46.87 dBm 5 13350000 Gl
Log
18 StartFreq
dB/ 2ALIERRAG GHz
Offst
52'3 Stop Freq
12 251350080 GHz
] &
ook CF Step
E.ARRAARAAR MHz
#FHvg Auto Man
Center 2.483 50 GHz Span GA MHz
#Res BH 100 kHz #UBH 300 kHz  Sweep 5.8 ms (1801 pts) || g[g[f@%g@fg sﬁ;
Markar Trace Type H Axis Amplitude )
1 (1 Freq 2,433 5@ GHz -47.15 dBn
2 1 Freq 2.484 16 GH=z -46.837 dBm Signal TFEIGk
On 0ff
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REPORT NO: 15U20962-E1V2

MODEL ID: 1D:091

DATE: OCTOBER 9, 2015

FCC: DKN-MJS79

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH

- Agilent 11:49:27 Sep 18, 2615 L [Freq/Channel|
APwA.3(ARA515),KK, Conducted C Mkr3 G.666 GHz
Ref 20 dBm #Atten 20 dB _59.682 dBm || . Lenter Freq
wPeak 13.0150000 GHz
Log
18 L StartFreq
dB/ 300000000 MHz
0ffst
52'3 Stop Freq
o 26.0000000 GHz
265 o 3 4 =<t
dBm | & L ey ep
259700000 GHz
#FHvg Auto Man
Start 30 MHz Stop 2600 GHz
#Res BH 100 kiz #UBH 300 kHz  Sweep 2.482 5 (8192 pts) | g[g[f@%g@fg sﬁ;
Markar Trace Type H Axis Amplitude )

1 1 Freq Z2.4688 GH=z -7.66 dBm

2 1 F 3.229 GH -54.11 dB H

3 1 FFEE G.6EG EHz -59.68 dEm DnSIgﬂEﬂ Tragfkf

4 1 Freq 13.652 GH= -LE.1E dBm =
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

OUT OF BAND MID CH

% Agilent 11:35:42 Sep 18, 2615 L Freq/Channel
AP 3.30858515),Kk, Conducted C Mkr3 7.3088 GHz
Ref 20 dBnm #Atten 20 dB _59.539 dBm || Center Freq
WPoak | 13.0150008 GHz
Log é
1@ StartFreq
dE/ 300000800 MH=z
Offst
53'3 Stop Freq
Z6.0000800 GHz
Ol 2
sl IV D 3 LI - CF Step
259700808 GHz
#FHvg Auto Man
Start 38 MHz Stop 26.808 GHz
#Res BH 100 kHz WBH 300 kHz _ Sweep 2.482 5 (8192 pts) @_gggg%ggg Eﬁg
Marker Trace Type # Axiz Amplitudea

1 1 Freq 2.427 GHz 1.46 dBm

7 (1 F 2.248 GH -53.17 dB -

3 1 F:Eg 7.o88 EHE -£9.54 dEm 0 Slgnal Tragfkf

4 (1 Freg 12.568 GHz -57.26 dEm n Urr
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

OUT OF BAND HIGH CH

% Agilent 12:01:25 Sep 18, 2615 L Freq/Channel
AP 3.30858515),Kk, Conducted C Mkr3 6.783 GHz
Ref 20 dBnm #Atten 20 dB _58.351 dBm || Center Freq
WPoak 13.0150008 GHz
Log
1@ 1 StartFreq
dE/ 300000800 MH=z
Offst
53'3 Stop Freq
0| Z6.0000800 GHz
—26.5 A 3 4
vl TN R < R WRORYI— CF Step
259700808 GHz
#FHvg Auto Man
Start 38 MHz Stop 26.808 GHz
#Res BH 100 kHz WBH 300 kHz _ Sweep 2.482 5 (8192 pts) @_gggg%ggg Eﬁg
Marker Trace Type # Axiz Amplitudea

1 1 Freq 2.44E6 GHz -7.32 dBm

2 (1) F 3.278 GH -BE.67 o :

3 1 F:Eg E.783 EHE -L£8.35 dEm 0 Slgnal Tragfkf

1 (1) Freg 13.297 GHz -56.74 dBn f Urr
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

11. RADIATED TEST RESULTS SISO Chain 1

11.1. LIMITS AND PROCEDURE
LIMITS

FCC §15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at3 m (dBuV/m)at3m
30-88 100 40

88-216 150 43.5
216 -960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for below 1GHz and 150cm
for above 1GHz. The antenna to EUT distance is 3 meters.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used unless
otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set to
3 MHz for peak measurements and add duty cycle factor for average measurements. Duty cycle factor=
10log (1/x). For this sample B mode = 0dB (duty cycle >98%); G mode = 0dB(duty cycle >98%); N mode
HT20 = 0dB(duty cycle >98%).

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-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

11.2. TRANSMITTER ABOVE 1 GHz

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

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:UL Fremont,5m Chomber B 14 Sep 2815 13:12:49
Restricted Bandedge
Project Number: 15028562
s C1 ent :Echaatar
Config:EUT+Laptop
Mode:DTS 2.4 BE H 11b 2412 CI
195 Tested by:John Ly
/"’”\\“M\
7]
95 A
/
85 /
:E\ Peak Limit (dBuU/ml //
375 /’
% A/
65 7 ‘\\/ /
v
s5l...fverage Limit (dBulym) W/ !
. W "
P,
45 i “ + \WBN
M\"% MMMM’W
35
2.31 18 .5MH=/ 2.415
Frequency (GHz)
Range (6z) REU/UBU  Ref/fttn Det/Avg Tupe ) Ple  #oups/Mode Position Range (GHiz) REWUBH  Ref/Attn  Det/Avg Tupe Sweep Pts  #5ups/fode  Position
1:2.312.415  MCEBI/M 161/ PEAK/Pur Avg(RS)  Zmsec(huto) SEA1  MXH 146 degs 219 | 2:2.31-2.415 WC-EB/M  167/10  AUER/Par AvgERUS) 2msectPuto) BEBI  1BDTAUG 146 degs 219 o
Low Chenne! Bandedge Method AD - 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)
1 *2.39 45.34 Pk 32 -24.1 53.24 - - 74 -20.76 146 219 H
2 *2.386 48.6 Pk 32 -24.1 56.5 - - 74 -17.5 146 219 H
3 *2.39 36.39 RMS 32 -24.1 44.29 54 -9.71 - - 146 219 H
4 *2.386 41.88 RMS 32 -24.1 49.78 54 -4.22 - - 146 219 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

VERTICAL PEAK AND AVERAGE PLOT

WZ':UL Fremont,5m Chomber B 14 Sep 2815 13:25:05
Restricted Bondedge
= Project Number: 15028862
1 Client:Echostar
Config EUT+Loptop
Mode:DTS 2.4 BE U_11b_2412 Cl
195 Tested by:John Ly
gl:
a5
N Peak Limjt CdBuU/m)
3 7:
28]
o
65
55 Averoge LLimit (dBuUyYm) 2
&
4
Jo!
B O SO0P OO SO0 SOO SSUOO S OOOOUOUOO SOSORO L
®
35
2.31 18 .5MH=/ 2.415
Frequency (GHz)
Range (6H2) REU/UBU  Ref/fitn Det/Avg Type Sucep Ple #oupslfode Position Range (Gh) REWUBH  Ref/Attn Det/fvg Tupe Sweep Fts $ups/ods Position
Low Chenne! Bandedge Method AD - 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 *2.39 43.53 Pk 32 -24.1 51.43 - - 74 -22.57 236 282 \
2 *2.387 47.53 Pk 32 -24.1 55.43 - - 74 -18.57 236 282 \
3 *2.39 34.23 RMS 32 -24.1 42.13 54 -11.87 - - 236 282 \
4 *2.386 39.19 RMS 32 -24.1 47.09 54 -6.91 - - 236 282 \

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

RMS - RMS detection
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

~UL Fremont,5m Chomber B 14 Sep 2815 13:45:30

Restricted Bandedge

- Project Number: 15U20962

t Client :Echostar
Config:EUT+Laptop

Mode:BTS_2.4 BE H_11b_2462 CI

mcm\ Tested by:John Ly
S
95 \
\
85
> FPeak Limit (dBulU/m)
3 75
m
3 NN
\ / A\ 1 >
- \/ \ " vs Limit CdBul/m)
\
BA R ARPTS DRI g pa Y
45 LY o ﬂm
W o it MW\W
35
2.46 18. 3MH=z/ 2.563
Frequency (GHz)
Range (6Hz) REUVE  Ref/Attn Det/Avg Tupe Sueep Pla  Foups/Mode Position Renge (GHz) RBWUEW  Ref/Attn Det/Avg Type Sueep Pts H5ups/Mode Position
1:2.46-2.563  IMCEd)/M 1G7/10 PEAK/Pur Avg(RMS)  2mac(huto) EBAI  MAKH 152 degs 233 | 2:2.45-2.563  IMC-6cBI/M  107/10  WUER/Pur Aug(RMS)  2Bmsecthuto) BOBI  1BOTAUG 152 degs 233 o
High Chomnel Bandedge Method AD - 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)
(dBuVv) (dB) (dBuv/m) (dBuv/m)
1 *2.484 48.59 Pk 325 -24 57.09 - - 74 -16.91 152 233 H
2 *2.488 49.63 Pk 325 -24 58.13 - - 74 -15.87 152 233 H
3 *2.484 41.29 RMS 325 -24 49.79 54 -4.21 - - 152 233 H
4 *2.488 43.07 RMS 325 -24 51.57 54 -2.43 - - 152 233 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

VERTICAL PEAK AND AVERAGE PLOT

| 2‘:UL Fremont,5m Chomber B 14 Sep 2815 13:55:28
Restricted Bondedge
Project Number: 15028562
s C17ent Echpotar
Config:EUT+Laptop
Mode:DTS_2.4_BE_U_11b_2462 Ci
185 Tested by:John Ly
95
85
e
> Peaok Limit C(dBuU/ml
3 75
28]
&
65
55 Hv?r‘oge Limit CdBulU/m)
@ i H
45 SR ST 0 oo S
] ; ; ; ; ; ;
35
2.46 8. 3MH=/ 2.563
Frequency (GHz)
Range (6Hz) REU/VBN  Ref/Attn Dst/Avg Tupe Sueep Pis #owps/fods Position Range (GHz) REWUBN  Ref/Attn Det/Avg Tups Sueep Pt H5ups/Mode  Position
High Chomnel Bandedge Method AD - 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 *2.484 42.53 Pk 325 -24 51.03 - - 74 -22.97 234 248 Vv
2 *2.488 45.45 Pk 325 -24 53.95 - - 74 -20.05 234 248 "
3 *2.484 34.6 RMS 325 -24 43.1 54 -10.9 - - 234 248 \
4 *2.488 36.46 RMS 325 -24 44.96 54 -9.04 - - 234 248 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015
FCC: DKN-MJS79

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

H:UL Fremant,5m Chamber A

25 Sep 2815 15:48:18

Project Number:15u2B3962

Rodioted Emissions 3-Meters

185 Cl ient :EchoStar
Config:EUT + Test Laptop
Mode:DTS_2.4_HARM_11b_2412_Cl
95 Tested by:d. Ly
85
Peak Limit C(dBulU/m)
75
‘s
~
3 65
[as}
T .
° Avg Limit (dBuU/m
5;

45 CM i W
! AL L g
WMWMM 5 i e v
35 9 PO -
o5

Frequency (GHz)

Range (62) REUVBN  Ref/Aitn Dot/Avg Tupe
1:1-3 1M(-6dB) /38! 187/18

PEAK/Par fvg (RMS)

Suecp
ito

18 18

RBUAVBY

Pis  #Swps/Mode Position
B-369 1MC-6cB)/ 30k

Ronge (GHz)
60a1  MAXH 3:3-18

360degs t

Ref/Attn  Det/fvg Tupe
87/8  PEAK/Pur Avg(RY

Secep Pis Houps/fode Fosition
574nsec(Auto) |8k MAXH 8-36ldegs H

p.TST 38915 16 Jun 2815

Rev 9.5 24 Jun 2815

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

at least 20dB below the specification limit.

LOW CHANNEL VERTICAL

| 1:UL Fremont,5m Chamber A 25 Sep 2815 15:48:18
Rodioted Emissions 3-Meters
195 PF?JE:t Number: 15u28962
Client:EchoStar
Canfig EUT + Test Laptop
Mode:DTS_2.4_HARM_11b_2412_C1
95 Tested bg:J. Ly
35
Peak Limit C(dBulU/m)
75
‘e
3 5
3 6
@
l
2 fvg Limit (dBuU/m)
55 &)
(=)
45
o
35
o5
1 8 18
Frequency (GHz)
Ronge (6H) REU/BU  Ref/fitn Dot/fvg Tupe Suecp Pls fowps/lode Fosition Range (Gli2) REWABH  Ref/Attn  Det/Avg Tupe Sueop Pts  Hups/flods  Position
b.TST 38915 16 Jun 2015 Rev 9.5 24 Jun 2815

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

at least 20dB below the specification limit.
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AFT136 ‘Amp/Cbl/Fitr DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *1.199 39.57 Pk 28 -26.1 0 41.47 - - 74 -32.53 0-360 100 H
3 *2.334 41.86 Pk 319 -24.7 0 49.06 - - 74 -24.94 0-360 201 H
4 *2.494 44.42 Pk 321 -245 0 52.02 - - 74 -21.98 0-360 201 H
2 *1.596 39.47 Pk 27.9 -25.6 0 41.77 - - 74 -32.23 0-360 100 \%
6 *4.824 49.25 Pk 33.9 -29.6 0 53.55 - - 74 -20.45 0-360 200 \%
5 3.216 36.42 Pk 32.7 -32.2 0 36.92 - - - - 0-360 201 H
*

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

Radiated Emissions

Frequency Meter Det AFT136 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity

(GHz) Reading (dB/m) Fltr/Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs) (cm)

(dBuv) (dB) (dBuv/m)

*1.199 32.75 PK2 28 -26.1 0 34.65 - - 74 -39.35 93 128 H
*1.199 32.85 MAv1 28 -26.1 0 34.75 54 -19.25 - - 93 128 H
*2.334 48.26 PK2 319 -24.7 0 55.46 - - 74 -18.54 22 255 H
*2.334 39.07 MAv1 31.9 -24.7 0 46.27 54 -7.73 - - 22 255 H
*2.493 50.27 PK2 321 -24.5 0 57.87 - - 74 -16.13 43 265 H
*2.493 41.67 MAv1 321 -24.5 0 49.27 54 -4.73 - - 43 265 H
*1.595 47.36 PK2 27.9 -25.6 0 49.66 - - 74 -24.34 0 133 \
*1.595 32.46 MAv1 27.9 -25.6 0 34.76 54 -19.24 - - 0 133 \
*4.824 52.74 PK2 339 -29.6 0 57.04 - - 74 -16.96 42 234 \
*4.824 48.93 MAv1 339 -29.6 0 53.23 54 =77 - - 42 234 \

3.216 43.75 PK2 32.7 -32.2 0 44.25 - - 74 -29.75 6 213 H

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

MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

MID CHANNEL HORIZONTAL

11I=LJL Fremont - Chamber E 16 Sep 2815 11:27:45

Rodioted Emissions 3-Meters
= Project Number: 15u28562

18 Client EchoStar
Canfig:EUT + Test Laptop
Mode:DTS_ 2.4 _HARM_11b_2437 CI

g5 Tested bgiJ. Ly

8|:

Peak Limit C(dBulU/m)
75
‘e
3 5
3 6
[an}
o N
— Avg Limit (dBuU/m)
5|:
P 3
q) Lj i
4; L \vl o
MWWMM ‘ bl
35 LT W
25
1 18 18
Frequency (GHz)
Ronge (6H) REU/BU  Ref/fitn Dot/fvg Tupe ) Plo foups/fode FPosition Range (Gfiz) REWUBH  Ref/Attn Det/Avg Tupe Sueep Pts Hups/fods  Position
13 N(-6d8)/3k  167/18  PEAK/Pur Avg(RMS)  7Tnsec(Puto) 6681 HAXH B-36Bdegs H | 3:3-18 MG-68)/3%  BI/B  PERK/Par AvgRHS)  STdnsec(huto) ISk HAXH B-360degs H
FCC Port15 Subpart C 248BMHz Spur ious Emissions with Average Scon.TST 38315 23 Jun 2815 Rev 9.5 24 Jun 2815

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

MID CHANNEL VERTICAL

~UL Fremont — Chamber E 16 Sep 2815 11:27:45

Rodioted Emissions 3-Meters

11

. Project Number: 1522562
{ent {EchoStar

Config:EUT + Test Laptop

Mode:DTS_2. 4_HARM_11b_2437_C1

g5 Tested by:J. Ly

85

Peok Limit (dBul/m)
75

65

(dBulU/m)

Avg Limit (dBuU/m)

N

55

om

45

oul

35

25

Frequency (GHz)

Range (62) REU/VBN  Ref/Attn Det/Avg Tuype Sucep Pis fows/fode Fosition Ronge (GHz) REWUBW  Ref/Attn  Det/Avg Tupe Secep Pis Houps/Mode Fosition

FCC Part!15 Subpart C 24B8BMHz Spurious Emissions with Average Scon.TST 38815 23 Jun 2815 Rev 9.5 24 Jun 2815

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

Page 90 of 162

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-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AF T346 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuVv/m)
2 *2.358 40.71 Pk 32 -23.2 49.51 - - 74 -24.49 0-360 200 H
1 *1.598 42.34 Pk 27.9 -24.8 45.44 - - 74 -28.56 0-360 101 \
4 *4.874 49.21 Pk 34.1 -30.4 52.91 - - 74 -21.09 0-360 200 Vv
6 *15.805 30.09 Pk 40.4 -22.8 47.69 - - 74 -26.31 0-360 200 Vv
3 2.52 41.57 Pk 32.2 -22.8 50.97 - - 74 -23.03 0-360 100 H
5 3.193 37.91 Pk 32.7 -30.7 39.91 - - 74 -34.09 0-360 200 Vv

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

Radiated Emissions

Frequency Meter Det AF T346 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
*2.359 47.76 PK2 32 -23.2 56.56 - - 74 -17.44 334 259 H
*2.359 37.98 MAv1 32 -23.2 46.78 54 -7.22 - - 334 259 H
*1.598 49.24 PK2 27.9 -24.8 52.34 - - 74 -21.66 334 259 \
*1.597 33.67 MAv1 27.9 -24.8 36.77 54 -17.23 - - 334 259 \
*4.874 52.17 PK2 34.1 -30.4 55.87 - - 74 -18.13 334 259 \
*4.874 49.88 MAv1 34.1 -30.4 53.58 54 -0.42 - - 334 259 \
*15.804 37.29 PK2 40.4 -22.8 54.89 - - 74 -19.11 334 259 \
*15.804 26.36 MAv1 40.4 -22.8 43.96 54 -10.04 - - 334 259 \
2.519 40.75 MAv1 32.2 -22.8 50.15 54 -3.85 - - 334 259 H
2.52 49.44 PK2 32.2 -22.8 58.84 - - 74 -15.16 334 259 H
3.193 46.62 PK2 32.7 -30.7 48.62 - - 74 -25.38 334 259 \
3.194 30.77 MAv1 327 -30.8 32.67 54 -21.33 - - 334 259 \

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

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

HIGH CHANNEL HORIZONTAL

11I=UL Fremont - Chamber E 16 Sep 2815 11:55:39
Rodioted Emissions 3-Meters
= Project Number: 15u28562
18 Client EchoStar
Config:EUT + Test Laptop
Mode:DTS_ 2.4 HARM_11b_2462 C1
95 Tested bgiJ. Ly
8|:
Peak Limit C(dBulU/m)
75
‘e
3 5
3 6
[an}
o N
— Avg Limit (dBuU/m)
5|:
=]
5
T Wy
45 U L R e
MMMMM [T W1 AT .
.
35 Mkl
25
1 18 18
Frequency (GHz)
Ronge (6H) REU/BU  Ref/fitn Dot/fvg Tupe ) Plo foups/fode FPosition Range (Gfiz) REWUBH  Ref/Attn Det/Avg Tupe Sueep Pts Hups/fods  Position
13 N(-6d8)/3k  167/18  PEAK/Pur Avg(RMS)  7Tnsec(Puto) 6681 HAXH B-36Bdegs H | 3:3-18 MG-68)/3%  BI/B  PERK/Par AvgRHS)  STdnsec(huto) ISk HAXH B-360degs H
FCC Port15 Subpart C 248BMHz Spur ious Emissions with Average Scon.TST 38315 23 Jun 2815 Rev 9.5 24 Jun 2815

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

HIGH CHANNEL VERTICAL

~UL Fremont — Chamber E 16 Sep 2815 11:55:39

Rodioted Emissions 3-Meters

11

- Project Number: 15120962
18 Cl ient :EchoStar

Config:EUT + Test Laptop
Mode:DTS_2, 4_HARM_11b_2462_Cl

95 Tested by:J. Ly
85
Peok Limit (dBul/m)

75
‘e
~
> =
3 6
@
N - ‘
° Avg Limit (dBuU/m)

55

T
@ 3
4 2 Q

45 it o

35 L

25

1 18 18
Frequency (GHz)
Range (1) RBUB  Ref/Aitn Dst/Avg Type Seacp Pla  ¥owpe/Mode Position Range () REWURH  Rof/Attn Det/vg Tupe Swoop Pis  ¥oups/Made Position

FCC Part!15 Subpart C 24B8BMHz Spurious Emissions with Average Scon.TST 38815 23 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AF T346 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuVv/m)
5 *2.38 39.93 Pk 32 -23.1 48.83 - - 74 -25.17 0-360 200 H
4 *1.594 41.46 Pk 28 -24.8 44.66 - - 74 -29.34 0-360 200 \
1 *4.924 47.97 Pk 34.1 -30.6 51.47 - - 74 -22.53 0-360 200 Vv
2 *12.339 313 Pk 38.9 -24.4 45.8 - - 74 -28.2 0-360 101 Vv
3 *15.601 29.09 Pk 40.3 -21.3 48.09 - - 74 -25.91 0-360 200 Vv
6 2.544 41.64 Pk 323 -22.8 51.14 - - 74 -22.86 0-360 200 H

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

Radiated Emissions

Frequency Meter Det AF T346 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
*2.381 47.59 PK2 32 -23.1 56.49 - - 74 -17.51 323 349 H
*2.38 38.19 MAv1 32 -23.1 47.09 54 -6.91 - - 323 349 H
*1.594 47.9 PK2 28 -24.8 51.1 - - 74 -22.9 323 349 \
*1.596 33.21 MAv1 27.9 -24.8 36.31 54 -17.69 - - 323 349 \
*4.924 52.12 PK2 34.1 -30.6 55.62 - - 74 -18.38 323 349 \
*4.924 49.8 MAv1 34.1 -30.6 53.3 54 -0.7 - - 323 349 \
*12.341 37.6 PK2 38.9 -24.3 52.2 - - 74 -21.8 323 349 \
*12.338 26.76 MAv1 38.9 -24.4 41.26 54 -12.74 - - 323 349 \
*15.602 36.2 PK2 40.4 -21.3 55.3 - - 74 -18.7 323 349 \
*15.602 25.09 MAv1 40.4 -21.3 44.19 54 -9.81 - - 323 349 \
2.543 48.05 PK2 323 -22.8 57.55 - - 74 -16.45 323 349 H
2.543 38.64 MAv1 323 -22.8 48.14 54 -5.86 - - 323 349 H

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

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

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

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:UL Fremont,5m Chomber B 14 Sep 2815 14:26:41
Restricted Bandedge
= Project Number:15U2B362
1 Client:Echostar
ConfigiEUT+Laptoy
Mode:DTS_2.4_BE H_11g_2412 Cl
195 Tested by:John Ly
95 W
85
N Peak Limjt C(dBuU/m)
3 75
[an}
S
6|:
verage i B
55 Averag imit (dBuUym)
Lok il) Ll b f b W ol Lo
g 4 Lk L L
4;.&«..»%%%% o
35
2.31 1@ .5MH=z/ 2.415
Frequency (GHz)
Rorge (6Hz) REU/BU  Ref/Attn Det/Avg Tupe Sueep Pls  #ups/fode Position Range (Gfiz) REWUBH  Ref/Attn Det/Avg Type Swesp Pts  #ups/fods  Position
123172415 M6/ 161/18 PEAK/Pur Avg(RHS)  2mec(huto) EBAI  MAKH 150 degs 216 | 2:2.31°2.415  IMC-6BI/M  107/10  WUER/Pur Aug(RMS)  2Bmsecthute) BOB1  1BDTAUG 15D degs 216 o
Low Chonne| Bondedge Method AD - H.TST 38915 4 Jun 2815 Rev 9.5 24 Jun 2815
CH 1 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)
(dBuVv) (dB) (dBuv/m) (dBuv/m)
1 *2.39 61.34 Pk 32 -24.1 69.24 - - 74 -4.76 150 216 H
2 *2.39 62 Pk 32 -24.1 69.9 - - 74 -4.1 150 216 H
3 *2.39 45.41 RMS 32 -24.1 53.31 54 -.69 - - 150 216 H
4 *2.39 45.51 RMS 32 -24.1 53.41 54 -.59 - - 150 216 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015

12‘__\LJL Fremont,5m Chamber B 2 Det 2815 15:89:16
Restricted Bondedge
= Project Number:15u28962
1 Client:EchoStar
Config EUT + Test Laptop
Mode:DTS 2.4 BE_H_11n_HT28 2432 Cl
185 Tested by:J. Ly
95
85
& .
~ Peak Limit (dBuU/m)
> 7|:
5
@
<
6:
55 Average Limit CdBulk/m)
45
i \
3:
2.31 1@.5MH=z/ 2.415
Frequency (GHzJ
Range (6Hz) RGU/UBU  Ref/Attn Det/Avg Tpe Susep Pts  #Sups/Mode  Fosition Range (612) REU/UBW  Ref/Atin Det/fvg Tupe Susep Pts  #5ups/fiods Fosition
1:2.31-2.415  HCEBI/IM  10/18  FEAK/Pur Peg(RIS)  2Bnsec(futo) BOB1  MAXH 729 degs | 2:2.31-2.415  HC-GB/M  167/18  AVER/Pur Avg(RHS) ZBnsec(hutc) 8081 1BOTAVG 229 degs H
Low Channe | Bandedge Method AD — H.TST 38915 4 Jun 2815 Rev 9.5 24 Jun 2015

CH 5 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)
2 *2.383 52.66 Pk 32 -24.1 60.56 - - 74 -13.44 229 278 H
4 *2.389 35.81 RMS 32 -24.1 43.71 54 -10.29 - - 229 278 H
1 *2.39 45.64 Pk 32 -24.1 53.54 - - 74 -20.46 229 278 H
3 *2.39 35.02 RMS 32 -24.1 42.92 54 -11.08 - - 229 278 H

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

RMS - RMS detection
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

VERTICAL PEAK AND AVERAGE PLOT

WZEUL Fremont,5m Chomber B 14 Sep 2815 14:39:52
Restricted Bondedge
Project Number: 15028562
s C17ent Echpotar
Config:EUT+Laptop
Mode:DTS_2.4_BE_U_11g_2412 Ci
185 Tested by:John Ly
/fwuw«mw
? /
J
. /
3 Peak Limit (dBuU/mJ
3 75 v
@ P!
&
65 :
55 Averoge LLimit (dBuUyYm) W
i a4
TR L e T TR O TR AR PR A e A P
45
35
2.31 8. 5MH=z/ 2.415
Frequency (GHz)
Forge G RO Ref/Bin Det/ing Tupe Sueep Pla  f5we/Mode Position Range (GHz) REWUBN  Ref/Attn Det/Avg Tups Sueep Pts  H5ups/Mode  Position
Low Chonne| Bondedge Method AD - U.TST 38915 4 Jun 2815 Rev 9.5 24 Jun 2815
CH1 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 *2.39 59.02 Pk 32 -24.1 66.92 - - 74 -7.08 224 280 Vv
2 *2.39 61.03 Pk 32 -24.1 68.93 - - 74 -5.07 224 280 Vv
3 *2.39 43.24 RMS 32 -24.1 51.14 54 -2.86 - - 224 280 \"
4 *2.39 43.39 RMS 32 -24.1 51.29 54 -2.71 - - 224 280 \"
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015

12‘__\LJL Fremont,5m Chamber B 2 Det 2815 15:17:87
Restricted Bondedge
= Project Number:15u28962
1 Client:EchoStar
Config EUT + Test Laptop
Mode:DTS 2.4 BE_U_11n_HT28 2432 Cl
185 Tested by:J. Ly
95
85
~ |
£ Peak Limit CdBuU/m) M
= 75 I L LA
5
@
<
6|:
sel. Average Limit CdBul/m)
IV NPROR PR w1 bbb
45 4 :
a :
35
2.31 18.5MHz/ 2.415
Frequency (GHzJ
Range (i) RAU/BU  Ref/fttn  Det/vg Tope Sueep Pte #ups/Mode Fosition Renge (6120 REUMBI  Ref/Attn  Det/fvg Tupe Susep Pte ¥aps/fods FPositian
2.31-2.415  MC-65)/3t G718 PEAK/Por PugRHS)  2Bnecc(huto) 0981 HAYH 29 dogs
Low Chonne| Bandedge Method AD - U.TST 38915 4 Jun 2815 Rev 9.5 24 Jun 2015

CH 5 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 *2.39 48.66 Pk 32 -24.1 56.56 - - 74 -17.44 292 274 \
2 *2.39 52.16 Pk 32 -24.1 60.06 - - 74 -13.94 292 274 \
3 *2.39 33.71 RMS 32 -24.1 41.61 54 -12.39 - - 292 274 \
4 *2.349 35.78 RMS 31.8 -24.2 43.38 54 -10.62 - - 292 274 \

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

RMS - RMS detection
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12I:UL Fremont,5m Chamber B 2 Det 2815 14:47:39
Restricted Bondedge
= Project Number:15u28962
1 Client:EchoStar
Config EUT + Test Laptop
Mode:DTS_2.4_BE_H_11g_2442_Cl
185 Tested by:J. Ly
95
85
- "
3
S 75}
@
<
Limit CdB
5:
i
4 eyt
i SE— s
3:
2.46 8. 3MHz/ 2.563
Frequency (BHz)
Ronge (i) RAU/BU  Ref/Attn Det/vg Tope Sueen Pte #ups/Mode FPosition | Range (@12 REUMBN  Ref/Attn Det/fvg Tupe Susep Pte #aups/ods FPosition
1:2,45°2.563  IMCEBI/M  167/18 PERK/Pur Avg(RMS)  Cdmsec(Auto) BBBT  MAKH 26 degs | 2:2.46°2.569  ING-EB)/A  187/10  AVERFur Avg(RMS)  2Bncec(huioc) GBI IEETAUG 226 degs H
High Chonnel Bondedge Method AD - H.TST 38315 4 Jun 2815 Rev 9.5 24 Jun 2015

CH 7 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 *2.484 46.92 Pk 325 -24 55.42 - - 74 -18.58 226 341 H
2 *2.484 50.03 Pk 325 -24 58.53 - - 74 -15.47 226 341 H
3 *2.484 35.5 RMS 325 -24 44 54 -10 - - 226 341 H
4 2.525 36.9 RMS 326 -23.9 45.6 54 -8.4 - - 226 341 H

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

RMS - RMS detection
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015

12‘:UL Fremont,5m Chomber B 14 Sep 2815 15:27:43
Restricted Bondedge
= Project Number: 15028862
1 Client:Echostar
ConfigiEUT+Laptoy
Mode:DTS_2.4_BE_H_11g_2462 Ci
185 ik Tested by:John Ly
gl:
o \\\
G \
> \ Peak Limit (dBuU/m3
> 7l:
J
@
K \
6|:
55 ‘nml AV b S m CdBulU/mJ
&, APl A i
" Mo
Wiy ~ /«MWWWWM
35
2.46 8. 3MH=/ 2.563
Frequency (GHz)
Range (6Hz) REU/UBU  Ref/fitn Det/Avg Tpe Sucep Ple foups/fode Position Range (Gh) REWUBH  Ref/Attn Det/Avg Tupe Sweep Pts ¥oups/ods Position
1:2.462.563 NGB/ 16/18  PEAK/Pur Avg(RMS)  ZBmsec(Puto) 881 MXH 152 degs 295 | 2:2.46-2.563  MC-6B)/3M  187/18  RUER/Fur hug(RMS) ZBnsecthuto) 8001 1EBTAUG 152 dege 295 cn
High Chonnel Bondedge Method AD - H.TST 38915 4 Jun 2815 Rev 9.5 24 Jun 2815

CH 11 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 *2.484 59.36 Pk 325 -24 67.86 - - 74 -6.14 152 295 H
2 *2.484 62.19 Pk 325 -24 70.69 - - 74 -3.31 152 295 H
3 *2.484 43.98 RMS 325 -24 52.48 54 -1.52 - - 152 295 H
4 *2.484 44.57 RMS 325 -24 53.07 54 -.93 - - 152 295 H

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

RMS - RMS detection
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

VERTICAL PEAK AND AVERAGE PLOT

WZ':UL Fremont,5m Chamber B 2 Det 2815 14:57:16
Restricted Bondedge
Pro ject Number:15u28962
15 Cliant :EchoStar
Config:EUT + Test Laptop
Mode:DTS_2.4_BE_U_11g_2442_CI
185 Tested by:J. Ly
95
85
&
~ Peok Limit C(dBuU/m)
3 754
@
S
65
Avedage Limit (dBuU/m)
55 Q
el
: L i ! |
. 2 A | |
35
2.46 18.3MHz/ 2.563
Frequency (GHz)
Range (6Hz) REU/UBU  Ref/Attn Dst/Avg Tupe Suzep Pte #ups/Mode Fosition Range (6H2) RBWUBH  Ref/Attn Det/Avg Tups Suezp Fte  #Seps/liode Fositian
High Chonnel Bandedge Method AD - U.TST 38315 4 Jun 2815 Rev 9.5 24 Jun 2815
CH 7 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 *2.484 44.07 Pk 325 -24 52.57 - - 74 -21.43 288 276 Vv
2 *2.488 47.63 Pk 325 -24 56.13 - - 74 -17.87 288 276 \"
3 *2.484 34 RMS 325 -24 42,5 54 -11.5 - - 288 276 \"
4 2.525 34.72 RMS 326 -23.9 43.42 54 -10.58 - - 288 276 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015

FCC: DKN-MJS79

12‘:UL Fremont,5m Chaomber B 14 Sep 2B15 15:18:35
Restricted Bondedge
= Project Number: 15028862
1 Client:Echostar
Config:EUT+Lapto
Mode:DTS_2.4_BE_U_11g_2462 CI
185 Tested by:John Ly
wmw
95 A
85 %
‘e
3 75 \\\L Peak Limit (dBul/m)
3
[a0]
s ‘"‘w,,,
65
~age Limit CdBulU/m)
55 ki
g it bbb m Ao ‘
45
35
2.46 8. 3MH=/ 2.563
Frequency (GHz)
Range (GHz) REUAUBU  Ref/fttn Det/fvg Tpe Suzzp Pts  #owps/fode Fosition Range (6Hz) RBUBH  Ref/Attn Det/Avg Type Sucep Pte 45ups/fode Position
46 3 1M dB) /34 a AK v M ] Mi 2 3
High Chonnel Bendedge Method AD - U.TST 38915 4 Jun 2815 Rev 9.5 24 Jun 2015
CH 11 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)
(dBuVv) (dB) (dBuv/m) (dBuv/m)
1 *2.484 54.75 Pk 325 -24 63.25 - 74 -10.75 225 268 \
2 *2.484 58.68 Pk 325 -24 67.18 - 74 -6.82 225 268 \
3 *2.484 39.62 RMS 325 -24 48.12 54 -5.88 225 268 \
4 *2.484 40.4 RMS 325 -24 48.9 54 -5.1 225 268 "

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

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015
FCC: DKN-MJS79

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

11:UL Fremont - Chamber E 16 Sep 2815 13:09:61
Rodioted Emissions 3-Meters
= Project Number: 15u2B8962
18 Client EchoStar
Config:EUT + Test Laptop
Mode:DTS_2.4_HARM_11g_2412_Cl
95 Tested by:J. Ly
8:
Peak Limit C(dBulU/m)
75
‘e
~
3 65
5} |
o
< Avg Limit (dBuU/m) 7
5|:
5
45 I% kﬂ)‘ Ly
WWW MMWM — WTRAPIE
35 u“uﬂ " i iy
25

Frequency (GHz)

Range (62) REU/VBN  Ref/Aitn  Dot/Avg Tup
1:1-3 1M(-6dB) /38!

e
187/18 PEAK/Par Avg(RMS)

18

Sucep Pis fows/fode Fosition Ronge (GHz) REWUBW  Ref/Attn Det/Avg Tupe
Tmoec(Puto) 6081  MAXH 368degs K 3:3-18] MC-6dB) /38k 87/8 PERK/Pur &

g RI

Sueep
574nsec(F

Pts  #5ups/Mode Position

clhuto) 18k MAXE B-36degs H

FCC Part!15 Subpart C 24B88MHz Spurious Emissions with Average Scon.TST 38815 23 Jun 2815

Rev 9.5 24 Jun 2815

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

at least 20dB below the specification limit.

LOW CHANNEL VERTICAL

11:UL Fremont - Chamber E 16 Sep 2815 13:09:01
Rodioted Emissions 3-Meters
= Project Number: 15u28562
18 Client EchoStar
Config:ELT + Test Laptop
Mode:DTS_2. 4_HARM_11g_2412_Cl
95 Tested bg:J. Ly
8|:
Peak Limit C(dBulU/m)
75
‘e
3 5
3 6
[as}
o
2 fvg Limit (dBuU/m)
55
3
6 4 Q
a5 a 5 | é
[a)
3;
o5
1 14 18
Frequency (GHz)
Range (6H) REU/BU  Ref/fitn Dot/fvg Tups Suecp Pls foups/lode Fosition Range (GHi) RBWABH  Ref/Attn Det/Avg Tupe Sueop Pts Hups/flods Position
FCC Port15 Subpart C 248BMHz Spurious Emissions with Average Scon.TST 38315 23 Jun 2815 Rev 9.5 24 Jun 2815

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

at least 20dB below the specification limit.
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AF T346 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuVv/m)
5 *2.499 39.6 Pk 322 -22.9 48.9 - - 74 -25.1 0-360 200 H
6 *1.593 42.78 Pk 28 -24.8 45.98 - - 74 -28.02 0-360 101 \
1 *4.827 37.92 Pk 34.1 -30.1 41.92 - - 74 -32.08 0-360 200 Vv
2 *11.373 29.52 Pk 38 -22.7 44.82 - - 74 -29.18 0-360 101 Vv
3 *15.609 28.78 Pk 40.4 -21.2 47.98 - - 74 -26.02 0-360 101 Vv
4 3.186 44.86 Pk 32.7 -30.6 46.96 - - 74 -27.04 0-360 101 Vv

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

Pk - Peak detector

Radiated Emissions

Frequency Meter Det AF T346 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity

(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)

(dBuv) (dB) (dBuV/m)

*2.499 48.37 PK2 32.2 -22.9 57.67 - - 74 -16.33 328 302 H
*2.498 37.08 MAv1 32.2 -22.9 46.38 54 -7.62 - - 328 302 H
*1.595 49.51 PK2 28 -24.8 52.71 - - 74 -21.29 328 302 \
*1.594 33.63 MAv1 28 -24.8 36.83 54 -17.17 - - 328 302 \
*4.825 48.66 PK2 34.1 -30.1 52.66 - - 74 -21.34 328 302 \
*4.826 35.33 MAv1 34.1 -30.1 39.33 54 -14.67 - - 328 302 \
*11.371 36.15 PK2 38 -22.8 51.35 - - 74 -22.65 328 302 \
*11.371 25.15 MAv1 38 -22.8 40.35 54 -13.65 - - 328 302 \
*15.611 36.31 PK2 40.4 -21.3 55.41 - - 74 -18.59 328 302 \
*15.609 25.02 MAv1 40.4 -21.2 44.22 54 -9.78 - - 328 302 \

3.186 47.37 PK2 32.7 -30.6 49.47 - - 74 -24.53 328 302 \

3.186 31.24 MAv1 327 -30.6 33.34 54 -20.66 - - 328 302 \

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

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

MID CHANNEL HORIZONTAL

| 1l=LJL Fremont - Chamber E 16 Sep 2815 13:38:58
Rodioted Emissions 3-Meters
= Project Number: 15u28562
18 Client EchoStar
Canfig:EUT + Test Laptop
Mode:DTS_2. 4_HARM_11g_2437_Cl
g5 Tested bgiJ. Ly
8|:
Peak Limit C(dBulU/m) l
75 L
/_E\ ’
3 5
3 6
[an}
o N
— Avg Limit (dBuU/m)
5|:
T
| ﬁ
vl L
" ¥l
WWM ‘ o
35 il m
25
1 18 18
Frequency (GHz)
Ronge (6H) REU/BU  Ref/fitn Dot/fvg Tupe ) Plo foups/fode FPosition Range (Gfiz) REWUBH  Ref/Attn Det/Avg Tupe Sueep Pts Hups/fods  Position
13 N(-6d8)/3k  167/18  PEAK/Pur Avg(RMS)  7Tnsec(Puto) 6681 HAXH B-36Bdegs H | 3:3-18 MG-68)/3%  BI/B  PERK/Par AvgRHS)  STdnsec(huto) ISk HAXH B-360degs H
FCC Port15 Subpart C 248BMHz Spur ious Emissions with Average Scon.TST 38315 23 Jun 2815 Rev 9.5 24 Jun 2815

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

MID CHANNEL VERTICAL

| 1:UL Fremont - Chamber E 16 Sep 2815 13:38:58
Rodioted Emissions 3-Meters
= Project Number: 15u28962
18 Client EchoStar
Config:EUT + Test Laptop
Mode:DTS_2.4_HARM_11g_2437_CI
a5 Tested by:J. Ly
35
Peok Limit (dBulU/m)
75
‘e
3 5
3 6
@
T
- Avg Limit (dBulU/m)
55
6
o
45 1 R
o 4 o
o
35
o5
1 18 18
Frequency (GHz)
Ronge (6 REU/BU  Ref/fttn Dot/fvg Tups Sueep Pls  fowps/fode Fosition Range (Gliz) RBUUBH  Ref/Attn Det/Avg Type ) Pts Fups/fiods FPosition
FCC Part!5 Subpart C 24@BMHz Spurious Emissions with Average Scon.TST 38315 23 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AF T346 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuVv/m)
2 *1.597 40.19 Pk 27.9 -24.8 43.29 - - 74 -30.71 0-360 200 \
1 *4.876 39.57 Pk 341 -30.4 43.27 - - 74 -30.73 0-360 200 \
5 *11.74 30.43 Pk 38.2 -23.3 45.33 - - 74 -28.67 0-360 101 Vv
6 *15.976 29.88 Pk 40.6 -22.2 48.28 - - 74 -25.72 0-360 101 Vv
3 2.513 40.44 Pk 32.2 -22.8 49.84 - - 74 -24.16 0-360 200 H
4 3.195 38.13 Pk 32.7 -30.8 40.03 - - 74 -33.97 0-360 101 Vv

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

Pk - Peak detector

Radiated Emissions

Frequency Meter Det AF T346 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
*1.597 48.34 PK2 27.9 -24.8 51.44 - - 74 -22.56 332 264 \
*1.597 33.51 MAv1 27.9 -24.8 36.61 54 -17.39 - - 332 264 \
*4.874 51.55 PK2 34.1 -30.4 55.25 - - 74 -18.75 332 264 \
*4.874 39.11 MAv1 34.1 -30.4 42.81 54 -11.19 - - 332 264 \
*11.739 36.44 PK2 38.2 -23.2 51.44 - - 74 -22.56 332 264 \
*11.738 25.83 MAv1 38.2 -23.2 40.83 54 -13.17 - - 332 264 \
*15.974 37.08 PK2 40.6 -22.2 55.48 - - 74 -18.52 332 264 \
*15.975 26.17 MAv1 40.6 -22.2 44.57 54 -9.43 - - 332 264 \
2.512 39.36 MAv1 32.2 -22.8 48.76 54 -5.24 - - 332 264 H
2.514 49.58 PK2 32.2 -22.8 58.98 - - 74 -15.02 332 264 H
3.194 31.11 MAv1 32.7 -30.8 33.01 54 -20.99 - - 332 264 \
3.195 46.83 PK2 327 -30.8 48.73 - - 74 -25.27 332 264 \

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

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015
FCC: DKN-MJS79

HIGH CHANNEL HORIZONTAL

UL Fremont - Chamber E

16 Sep 2815 15:43:35

1

Rodioted Emissions 3-Meters

Project Number:15u2B8962

=

18 Client EchoStar

Config:EUT + Test Laptop
Mode:DTS_2. 4_HARM_11g_2462_C1
a5 Tested by:J. Ly
8|:
Peak Limit C(dBulU/m)

75
‘e
3 5 |
3 6
[an}
o N
— Avg Limit (dBuU/m)

5|:

E j .
A L
45 ‘ FOPLYIR ' 11 POPUT " RSSRR SRR SRR SO SRR SRR SRS S | .. A
WMM bbb
L P o o o W
35 Y subly’ 4
25
1 18 18
Frequency (GHz)
Ronge (6H) REU/BU  Ref/fitn Dot/fvg Tupe ) Plo foups/fode FPosition Range (Gfiz) REWUBH  Ref/Attn Det/Avg Tupe Sueep Pts Hups/fods  Position
13 N(-6d8)/3k  167/18  PEAK/Pur Avg(RMS)  7Tnsec(Puto) 6681 HAXH B-36Bdegs H | 3:3-18 MG-68)/3%  BI/B  PERK/Par AvgRHS)  STdnsec(huto) ISk HAXH B-360degs H

FCC Parti5 Subpart C 2488MHz Spurious Emissions with Average Scon.TST 368815 23 Jun 2815

Rev 9.5 24 Jun 2615

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

at least 20dB below the specification limit.

HIGH CHANNEL VERTICAL

H:UL Fremont - Chamber E

16 Sep 2815 15:43:35

Rodioted Emissions 3-Meters
= Project Number: 15u28962
18 Client EchoStar
Config:EUT + Test Laptop
Mode:DTS_2. 4_HARM_11g_2462_Cl
95 Tested by:J. Ly
8:
Peok Limit (dBul/m)
75
e
~
S s
[an}
o
° Avg Limit (dBuU/m)
5|:
6
45 1 2
%o
3|:
o5
1 18 18
Frequency (GHz)
Ronge (6 REU/BU  Ref/fttn Det/fvg Tps Suecp Pls  fowps/fode Fosition Range (GHiz) REWUBH  Ref/Attn  Det/Avg Type Sueep Pts Foups/fiods FPosition

FCC Part!15 Subpart C 24B8BMHz Spurious Emissions with Average Scon.TST 38815 23 Jun 2815

Rev 9.5 24 Jun 2815

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

at least 20dB below the specification limit.
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AF T346 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
6 *1.599 42.05 Pk 27.9 -24.8 45.15 - - 74 -28.85 0-360 101 \
1 *4.924 37.15 Pk 341 -30.6 40.65 - - 74 -33.35 0-360 200 \
2 *4.782 36.94 Pk 341 -29.4 41.64 - - 74 -32.36 0-360 200 \
3 *11.918 29.82 Pk 385 -23.4 44.92 - - 74 -29.08 0-360 200 \
5 2.549 39.14 Pk 323 -22.8 48.64 - - 74 -25.36 0-360 200 H
4 16.202 28.69 Pk 40.9 -20.5 49.09 - - 74 -24.91 0-360 101 H

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

Radiated Emissions

Frequency Meter Det AF T346 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity

(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)

(dBuv) (dB) (dBuV/m)

*1.6 47.83 PK2 279 -24.8 50.93 - - 74 -23.07 323 260 \
*1.599 33.31 MAv1 279 -24.8 36.41 54 -17.59 - - 323 260 \
*4.925 47.61 PK2 34.1 -30.6 51.11 - - 74 -22.89 323 260 \
*4.924 34.77 MAv1 34.1 -30.6 38.27 54 -15.73 - - 323 260 Vv
*4.781 44.51 PK2 34.1 -29.3 49.31 - - 74 -24.69 323 260 \
*4.781 29.63 MAv1 34.1 -29.3 34.43 54 -19.57 - - 323 260 \
*11.92 36.94 PK2 38.5 -23.4 52.04 - - 74 -21.96 323 260 \
*11.918 25.69 MAv1 38.5 -23.4 40.79 54 -13.21 - - 323 260 \

2.547 47.49 PK2 323 -22.8 56.99 - - 74 -17.01 323 260 H

2.548 36.38 MAv1 323 -22.8 45.88 54 -8.12 - - 323 260 H
16.202 38 PK2 40.9 -20.5 58.4 - - 74 -15.6 323 260 H
16.202 25.71 MAv1 40.9 -20.5 46.11 54 -7.89 - - 323 260 H

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

MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

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

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:UL Fremont,5m Chomber B 15 Sep 2815 11:22:33
Restricted Bandedge
Project Number: 15u28562
s C1 ent :Echastar
Config:EUT + Test Laptop
Mode:DTS 2.4 BE H 11n 2412 C1
195 Tested by:J. Ly
gc /’[
85 i
N Peak Limit CdBuU/m) f
3) 7? ) |
[an}
3 /
65 1l M‘/'f
55l fyerage Limit (dBulym) WMWWW P
WWMWWWMMY AR AP /fw
® N
» i -, el
35
2.31 18 .5MH=/ 2.415
Frequency (GHz)
Range (6z) REU/UBU  Ref/fttn Det/Avg Tupe ) Ple ¥oupslfode Position Range (GHiz) REWUBH  Ref/Attn  Det/Avg Tupe Sweep Pts  #5ups/fode  Position
1:2.312.415  MCEBI/M 161/ PEAK/Pur Avg(RS)  Zmsec(huto) SEA1  MXH 148 degs 251 | 2:2.31-2.415 WC-EB/M  167/10  AUER/Par MgERIS)  2msectPuto) BEBI  1BDTAUG 148 degs 251 o
Low Chenne! Bandedge Method AD - H.TST 38915 4 Jun 2815 Rev 9.5 24 Jun 2815
CH 1 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)
(dBuVv) (dB) (dBuv/m) (dBuv/m)
1 *2.39 61.91 Pk 32 -24.1 69.81 - - 74 -4.19 148 251 H
2 *2.39 64.84 Pk 32 -24.1 72.74 - - 74 -1.26 148 251 H
3 *2.39 44.99 RMS 32 -24.1 52.89 54 -1.11 - - 148 251 H
4 *2.39 45.52 RMS 32 -24.1 53.42 54 -.58 - - 148 251 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015
FCC: DKN-MJS79

Frequency (GHzJ

WZI:UL Fremont,5m Chamber B 2 Det 2815 15:89:16
Restricted Bondedge
= Project Number:15u28962
1 Client:EchoStar
Config EUT + Test Laptop
Mode:DTS 2.4 BE_H_11n HT28_2432_CI
185 Tested by:J. Ly
95
85
N Peck Limit (dBuU/m)
> 75
@
K
6|:
S5l fverage Limit CdBuli/n)
3:
2. 31 18.5MHz/

2.415

Range (GHz) RBLI/ VB Ref/Attn  Det/Avg Tupe Sueep Pte #5ups/Mode Fosition Range (&z) RBU/UBW Ref/Atin  Det/Avg Type Sueep Pte #5ups/fode Fosition
152,312,415 1MC-6dB)/3M 187/18  PEAK/Par Aug(RMS)  2Bmsec(futo) 8081  MAXH 229 degs | 2:2.31-2.415 1M(-6dB)/2M 187/10 AVER/Pur Avg(RHS)  2Bnsec(futo) 8881 188TAVE 229 degs H
Low Chennel Bandedge Methad AD - H.TST 38915 4 Jun 2015 Rev 9.5 24 Jun 2815
CH 5 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 *2.383 52.66 Pk 32 -24.1 60.56 - - 74 -13.44 229 278 H

4 *2.389 35.81 RMS 32 -24.1 43.71 54 -10.29 229 278 H

1 *2.39 45.64 Pk 32 -24.1 53.54 - - 74 -20.46 229 278 H

3 *2.39 35.02 RMS 32 -24.1 42.92 54 -11.08 229 278 H

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

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

VERTICAL PEAK AND AVERAGE PLOT

WZEUL Fremont,5m Chomber B 15 Sep 2815 11:34:53
Restricted Bondedge
Project Number: 15u28562
s C17ant Echastar
ConfigiEUT + Test Laptop
Mode:DTS_ 2.4 BE_U_11n_2412_CI
185 Tested by:J. Ly
MW
95 l‘r
s/‘
o /
e
N Peak Limjt CdBuU/m) I
375 Mn
: T
e g
|
55 Averoge LLimit (dBuUyYm) M
.Ww‘““”mww’“‘ s B o A i ?
45
35
2.31 8. 5MH=z/ 2.415
Frequency (GHz)
Forge @) RS Ref/fn Dot/ Type Sueep Pla  f5we/Mode Position Range (GHz) REWUBN  Ref/Attn Det/Avg Tups Sueep Pts  H5ups/fode  Position
Low Chonne| Bondedge Method AD - U.TST 38915 4 Jun 2815 Rev 9.5 24 Jun 2815
CH 1 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 *2.39 59.42 Pk 32 -24.1 67.32 - - 74 -6.68 222 280 Vv
2 *2.39 61.91 Pk 32 -24.1 69.81 - - 74 -4.19 222 280 Vv
3 *2.39 44.62 RMS 32 -24.1 52.52 54 -1.48 - - 222 280 \"
4 *2.39 45.29 RMS 32 -24.1 53.19 54 -.81 - - 222 280 \"
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015

12‘__\LJL Fremont,5m Chamber B 2 Det 2815 15:17:87
Restricted Bondedge
= Project Number:15u28962
1 Client:EchoStar
Config EUT + Test Laptop
Mode:DTS 2.4 BE_U_11n_HT28 2432 Cl
185 Tested by:J. Ly
95
85
~ |
£ Peak Limit CdBuU/m) M
= 75 I L LA
5
@
<
6|:
sel. Average Limit CdBul/m)
IV NPROR PR w1 bbb
45 4 :
a :
35
2.31 18.5MHz/ 2.415
Frequency (GHzJ
Range (i) RAU/BU  Ref/fttn  Det/vg Tope Sueep Pte #ups/Mode Fosition Renge (6120 REUMBI  Ref/Attn  Det/fvg Tupe Susep Pte ¥aps/fods FPositian
2.31-2.415  MC-65)/3t G718 PEAK/Por PugRHS)  2Bnecc(huto) 0981 HAYH 29 dogs
Low Chonne| Bandedge Method AD - U.TST 38915 4 Jun 2815 Rev 9.5 24 Jun 2015

CH 5 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 *2.39 48.66 Pk 32 -24.1 56.56 - - 74 -17.44 292 274 \
2 *2.39 52.16 Pk 32 -24.1 60.06 - - 74 -13.94 292 274 \
3 *2.39 33.71 RMS 32 -24.1 41.61 54 -12.39 - - 292 274 \
4 *2.349 35.78 RMS 31.8 -24.2 43.38 54 -10.62 - - 292 274 \

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

RMS - RMS detection
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

125UL Fremont,5m Chamber B 2 Det 2815 15:27:25
Restricted Bondedge
= Project Number:15u28962
1 Client:EchoStar
Config:EUT + Test Laptop
Mode:DTS 2.4 BE_H_11n_HT2B 2442 CI
185 Tested by:J. Ly
95
85%
‘e
~ Peok Limit (dBuU/im)
@
s l
"
o 4 S s o b
T .
S N\ o
35
2.46 8. 3MHz/ 2.563
Frequency (GHzJ
Range (6Hz) RGI/UBU  Ref/Attn Det/Avg Tpe Susep Pts  #Sups/Mode Fosition Range (6120 REU/UBW  Ref/Atin Det/fvg Tupe Susep Pts  #5ups/Miode Position
1:2.46-2.563  MCEBI/IM  16/18  FEAK/Pur Pg(RMS)  2Bmsec(Auto) BOBI  MAXH %6 degs | 2:2.46-2.563  H(-GB)/M  187/18  AVER/Pur Avg(RHS) ZBusec(hutc) 8081 1BOTAG 226 degs H
High Channel Bandedge Method AD - H.TST 38915 4 Jun 2815 Rev 9.5 24 Jun 2015
CH 7 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 *2.484 48.73 Pk 325 -24 57.23 - - 74 -16.77 226 342 H
2 *2.491 51.45 Pk 325 -23.9 60.05 - - 74 -13.95 226 342 H
3 *2.484 35.69 RMS 325 -24 44.19 54 -9.81 - - 226 342 H
4 2.52 36.85 RMS 326 -23.9 45.55 54 -8.45 - - 226 342 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015

12‘:UL Fremont,5m Chomber B 15 Sep 2815 13:35:008
Restricted Bondedge
= Project Number:15u2B862
1 Client:EchoStar
Config:EUT + Test Lapto
Mode:DTS 2.4 BE H_11n_2462 Cl
o5 b Tested by:J. Ly
=
G5 pay \‘M
85
‘e |
3 - \ t (dBulU/md
@
o
6|:
55 Ul /m)
J Wb o e it L ] ] L M bt e y i
H il WW
45 :
\W N A . MMW“‘\W
35
2.46 8. 3MH=/ 2.563
Frequency (GHz)
Range (6Hz) REU/UBU  Ref/fitn Det/Avg Tpe Sucep Ple  foups/lode Position Range (Gh) REWUBH  Ref/Attn Det/Avg Tupe Sweep Pts ¥oups/ods Position
1:2.462.563 NGB/ 16/18  PEAK/Pur Avg(RMS)  ZBmsec(Puto) 881 MXH 144 degs 35 | 2:2.46-2.563  MC-6B)/M  1B7/18  RUER/Fur Aug(RMS) 2Bnsecthutc) 8001 1EBTAUG 144 dege 305 cn
DTS 2.4 BE H_11n 2462 PLS!(.5.DAT 38915 4 Jun 2815 Rev 9.5 24 Jun 2815

CH 11 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 *2.484 60.78 Pk 325 -24 69.28 - - 74 -4.72 144 305 H
2 *2.484 64.27 Pk 325 -24 72.77 - - 74 -1.23 144 305 H
3 *2.484 43.81 RMS 325 -24 52.31 54 -1.69 - - 144 305 H
4 *2.484 44.54 RMS 325 -24 53.04 54 -.96 - - 144 305 H

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

RMS - RMS detection
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

VERTICAL PEAK AND AVERAGE PLOT

WZI:UL Fremont,5m Chamber B 2 Det 2815 15:35:44
Restricted Bondedge
Pro ject Number:15u28962
15 Cliant :EchoStar
Config:EUT + Test Loptop
Mode:DTS 2,4 BE_U_11n_HT20_2442_Ci
185 Tested by:J. Ly
95
85
&
~ Peok Limit C(dBuU/m)
3 75
@
S
B5pt
Averoge Limit (dBuU/m)
55
1 o
o
45
3 a
&}
35
2.46 8. 3MHz/ 2.563
Frequency (GHz)
Range (6Hz) REU/UBU  Ref/Attn Dst/Avg Tupe Suzep Pte  #ups/Mode Fosition Range (6H2) RBWUBH  Ref/Attn Det/Avg Tups Suezp Fte  #Seps/liode Fositian
High Chonnel Bandedge Method AD - U.TST 38315 4 Jun 2815 Rev 9.5 24 Jun 2815
CH 7 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 *2.484 40.63 Pk 325 -24 49.13 - - 74 -24.87 268 146 Vv
2 *2.494 43.93 Pk 325 -23.9 52.53 - - 74 -21.47 268 146 \"
3 *2.484 31.02 RMS 325 -24 39.52 54 -14.48 - - 268 146 \
4 2.518 32,6 RMS 326 -23.9 41.3 54 -12.7 - - 268 146 \"
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015

12‘:UL Fremont,5m Chamber B 15 Sep 2815 13:44:35
Restricted Bondedge
= Project Number:15u2B862
1 Client:EchoStar
Config:EUT + Test Lapto
Mode:DTS 2.4 BE_U_11n_2462 CI
185 Tested by:J. Ly
W,%»»me‘“
95 L]
i
1
‘e
> \ Peak Limit (dBul/m2
3 75
[a0]
o
N 4
65 ! y
erage Limit CdBul/m)
55
é YTV o s b PETTRRAN XTI MM *p T 1 v
H o
45
35
2.46 8. 3MH=/ 2.563
Frequency (GHz)
Range (6Hz) REUVBN  Ref/Attn Dst/Avg Tpe Sueep Pis #Gwps/fode Position Range (GHz) REWUBN  Ref/Attn Det/Avg Tups Sueep Pt H5ups/Mode  Position
46 X} 1M dB) /34 a K o M ] Mi 2 3
High Chonnel Bandsdge Method AD - U.TST 38915 4 Jun 2815 Rev 9.5 24 Jun 2815

CH 11 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 *2.484 53.87 Pk 325 -24 62.37 - - 74 -11.63 221 383 \
2 *2.484 58.67 Pk 325 -24 67.17 - - 74 -6.83 221 383 \
3 *2.484 39.77 RMS 325 -24 48.27 54 -5.73 - - 221 383 \
4 *2.484 40.65 RMS 325 -24 49.15 54 -4.85 - - 221 383 \

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

RMS - RMS detection
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015
FCC: DKN-MJS79

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

11:UL Fremont,5m Chomber B 18 Sep 2815 23:11:00
Rodioted Emissions 3-Meters
= Project Number: 15u2B8562
18 Client EchoStar
Config:EUT + Test Laptop
Mode:DTS_ 2.4 _HARM_11n HT28_2412 13 Cl
g5 Tested by:K.Kedida
a5
Peok Limit (dBul/m)
75
‘e
~
3 65 I
[as}
T . I
2 Avg Limit C(dBul/m) l
5;
45 1 ‘\ﬁ |
Mw |
4 i
. Lo
35 ot A NS
o5

Frequency (GHz)

Range (62) REUVBN  Ref/Aitn Dot/Avg Tupe
1:1-3 1M(-6dB) /38! 187/18 PEAK/Pur Avg(RMS)

e
Tnsec

(huto) 6281 MAXH

18

Pis  #Swps/Mode RBUAVBY

Position
B-368ck 1MC-6cB)/ 30k

Jegs F

Ronge (GHz)
3:3-18

Ref/Attn  Det/fvg Tupe
87/8 PERK/Pur Avg (RM Auto.

Secep Pis Houps/fode Fosition
STdnsec (Auto) |8k 360deg:

HAXE B H

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

Rev 9.5 24 Jun 2815

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

at least 20dB below the specification limit.

LOW CHANNEL VERTICAL

| 1:UL Fremont,5m Chamber B 18 Sep 2815 23:11:00
Rodioted Emissions 3-Meters
= Project Number: 15u28562
18 Client EchoStar
Config:ELT + Test Laptop
Mode:DTS_2.4_HARM_11n_HT28_2412_13_C1
g5 Tested by:K.Kedida
8|:
Peak Limit C(dBulU/m)
7:
‘e
3 5
3 6
[as)
o
2 fvg Limit (dBuU/m)
5:
3
45 ?
2 ] 6
o ] o)
e
35 :
o5
1 8 18
Frequency (GHz)
Ronge (6H) REU/BU  Ref/fitn Dot/fvg Tupe ) Pls fowps/lode Fosition Range (Gli2) REWABH  Ref/Attn  Det/Avg Tupe Sueop Pts  Hups/flods  Position
FCC Port15 Subpart C 2.4GHz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

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

at least 20dB below the specification limit.
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuVv/m)
1 *1.197 40.14 Pk 28.5 -25.5 43.14 - - 74 -30.86 0-360 200 H
2 *1.197 38.18 Pk 28.5 -25.5 41.18 - - 74 -32.82 0-360 101 \
3 *1.598 43.52 Pk 28.8 -25 47.32 - - 74 -26.68 0-360 101 Vv
4 *4.823 35.64 Pk 343 -31.6 38.34 - - 74 -35.66 0-360 101 H
6 *4.827 37.68 Pk 343 -31.7 40.28 - - 74 -33.72 0-360 199 Vv
5 3.199 38.3 Pk 324 -32.1 38.6 - - - - 0-360 101 Vv

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

Radiated Emissions

Frequency Meter Det AF T345 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
*1.195 50.66 PK2 28.4 -25.5 53.56 - - 74 -20.44 291 189 H
*1.198 32.68 MAv1 28.5 -25.5 35.68 54 -18.32 - - 291 189 H
*1.196 45.11 PK2 28.4 -25.5 48.01 - - 74 -25.99 291 102 \
*1.196 3291 MAv1 28.4 -25.5 35.81 54 -18.19 - - 291 102 \
*1.599 45.76 PK2 28.8 -25 49.56 - - 74 -24.44 291 102 \
*1.597 32.55 MAv1 28.8 -25 36.35 54 -17.65 - - 291 102 \
*4.825 44.72 PK2 343 -31.6 47.42 - - 74 -26.58 232 264 H
*4.822 32.44 MAv1 343 -31.6 35.14 54 -18.86 - - 232 264 H
*4.825 46.66 PK2 343 -31.6 49.36 - - 74 -24.64 212 320 \
*4.826 34.25 MAv1 343 -31.6 36.95 54 -17.05 - - 212 320 \
3.198 48.34 PK2 324 -32.1 48.64 - - 74 -25.36 232 102 \
3.198 31.33 MAv1 324 -32.1 31.63 54 -22.37 - - 232 102 \

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

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

MID CHANNEL HORIZONTAL

| 1l:LJL Fremont,5m Chomber B 18 Sep 2815 23:51:46
Rodioted Emissions 3-Meters
= Project Number: 15u28562
18 Client EchoStar
Config:EUT + Test Laptop
Mode:DTS_2.4 HARM_11n_HT28_2437_17_CI
95 Tested by:K.Kedida
8|:
Peok Limit CdBul/m) |
75 L
3 5
3 6
[an}
o N
— Avg Limit (dBuU/m) H
5|:
T
4l
1 |
4 A . ‘
35 P I vussaibiediasd e
p L T
25
1 18 18
Frequency (GHz)
Ronge (6H) REU/BU  Ref/fitn Dot/fvg Tupe ) Plo foups/fode FPosition Range (Gfiz) REWUBH  Ref/Attn Det/Avg Tupe Sueep Pts Hups/fods  Position
13 N(-6d8)/3k  167/18  PEAK/Pur Avg(RMS)  7Tnsec(Puto) 6681 HAXH B-36Bdegs H | 3:3-18 MG-68)/3%  BI/B  PERK/Par AvgRHS)  STdnsec(huto) ISk HAXH B-360degs H
FCC Port15 Subpert C 2.4GHz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

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

MID CHANNEL VERTICAL

| 1:UL Fremont,5m Chomber B 18 Sep 2815 23:51:46
Rodioted Emissions 3-Meters
= Project Number: 15u28962
18 Client EchoStar
Config:EUT + Test Laptop
Mode:DTS 2.4 HARM_11n HT28 2437 17 CI
g5 Tested by:K.Kedida
35
Peok Limit (dBulU/m)
75
‘e
3 5
3 6
@
T
- Avg Limit (dBulU/m)
55
2
45 1
2 6 9
o
35 ST
o5
1 18 18
Frequency (GHz)
Ronge (6 REU/BU  Ref/fttn Dot/fvg Tups Sueep Pls  fowps/fode Fosition Range (Gliz) RBUUBH  Ref/Attn Det/Avg Type ) Pts Fups/fiods FPosition
FCC Part1S Subpart C 2.4GHz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuVv/m)
1 *1.196 41.21 Pk 28.5 -25.5 44.21 - - 74 -29.79 0-360 200 H
4 *2.354 39.17 Pk 31.8 -24.2 46.77 - - 74 -27.23 0-360 200 H
2 *1.593 43.93 Pk 28.8 -25 47.73 - - 74 -26.27 0-360 101 Vv
3 *1.199 39.57 Pk 28.5 -25.5 42.57 - - 74 -31.43 0-360 101 Vv
8 *7.305 35.19 Pk 353 -30.3 40.19 - - 74 -33.81 0-360 200 H
7 *4.872 42.23 Pk 34.2 -32.4 44.03 - - 74 -29.97 0-360 200 Vv
5 2.514 40.82 Pk 32,6 -24 49.42 - - - - 0-360 200 H
6 3.19 39.53 Pk 324 -32 39.93 - - - - 0-360 101 \

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

Radiated Emissions

Frequency Meter Det AF T345 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
*1.197 48.49 PK2 28.5 -25.5 51.49 - - 74 -22.51 286 192 H
*1.195 32.67 MAv1 28.4 -25.5 35.57 54 -18.43 - - 286 192 H
*2.354 44.38 PK2 31.8 -24.2 51.98 - - 74 -22.02 286 200 H
*2.353 32.73 MAv1 31.8 -24.2 40.33 54 -13.67 - - 286 200 H
*1.593 50.6 PK2 28.8 -25 54.4 - - 74 -19.6 342 102 \
*1.593 32.7 MAv1 28.8 -25 36.5 54 -17.5 - - 342 102 "
*1.198 45.27 PK2 28.5 -25.5 48.27 - - 74 -25.73 342 102 "
*1.201 32.93 MAv1 28.5 -25.5 35.93 54 -18.07 - - 342 102 "
*7.307 46.22 PK2 353 -30.3 51.22 - - 74 -22.78 195 200 H
*7.307 32.07 MAv1 353 -30.3 37.07 54 -16.93 - - 195 200 H
*4.872 53.13 PK2 34.2 -32.4 54.93 - - 74 -19.07 209 294 "
*4.872 40.09 MAv1 34.2 -32.4 41.89 54 -12.11 - - 209 294 "

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

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015
FCC: DKN-MJS79

HIGH CHANNEL HORIZONTAL

11:UL Fremont,5m Chomber B 22 Sep 2815 19:36:01
Rodioted Emissions 3-Meters
= Project Number: 15u28562
18 Client EchoStar
Canfig:EUT + Test Laptop
Mode:DTS_ 2.4 HARM_11n HT2B 2462 11.5
g5 Tested by:0. Stoelting
8|:
Peok Limit (dBulU/m)
75
‘e
~
S es
[an}
o N
— Avg Limit (dBuU/m)
5|:
45 1 H
WWW 3 2
L
35 O T e tbutiah
TR L e v
25

Frequency (GHz)

18

RBU/VBW
1M(-6d8) /30l

Ref/fittn  Dat/Avg Type

Range (62)
1-3 167/18 PEAK/Pur fvg(RHS)

)
TTnsec(Puto)

RBW/VBY

Pis  #Swps/Mode Position
M(-60B)/ 30k

6631 MAXH B-368cegs H

Ref/Attn  Dot/fvg Tupe

Range (GHz)
3318 87/8 PEAK/Pur hvg(RIfS

Sueep Pts ¥5ups/fode Fosition
STnsec(futo) 18k HAXK B-36ddegs H

FCC Parti5 Subpart C 2.4GHz RSE.TST 36915 16 Jun 2815

Rev 9.5 24 Jun 2615

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

at least 20dB below the specification limit.

HIGH CHANNEL VERTICAL

! 1:UL Fremont,5m Chomber B 22 Sep 2015 19:36:01
Rodioted Emissions 3-Meters
= Project Number: 15u2B962
18 Client:EchoStar
Config:EUT + Test Laptop
Mode:DTS 2.4 HARM_11n HT28 2462 11.5
95 Tested by:0. Stoelting
8:
Peok Limit (dBul/m)
75
e
3 5
3 6
[an}
o
~ Avg Limit (dBuU/m>
5|:
2
45 QD
5 5
35 e
25
1 18 18
Frequency (GHz)
Ronge (6Hz) REU/BY  Ref/fitn Dot/fvg Tuyps Seecp Pla  #ups/liods Position Range (GHi2) REUBY  Ref/fttn Dot/fvg Typs Sweep Pts foupo/fiods FPosition
FCC Port1S Subpert C 2.4GHz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

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

at least 20dB below the specification limit.
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

HIGH CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuVv/m)
1 *1.593 39.37 Pk 28.8 -25 43.17 - - 74 -30.83 0-360 101 H
2 *2.24 39.9 Pk 313 -24.3 46.9 - - 74 -27.1 0-360 199 \
3 *4.927 36.41 Pk 34.1 -32.5 38.01 - - 74 -35.99 0-360 101 H
4 *8.346 31.65 Pk 35.7 -27.3 40.05 - - 74 -33.95 0-360 101 H
5 *4.923 35.17 Pk 34.1 -32.5 36.77 - - 74 -37.23 0-360 101 Vv
6 *7.38 32.17 Pk 35.4 -29.3 38.27 - - 74 -35.73 0-360 199 Vv

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

Radiated Emissions

Frequency Meter Det AF T345 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
*1.593 44.15 PK2 28.8 -25 47.95 - - 74 -26.05 1 102 H
*1.594 32.59 MAv1 28.8 -25 36.39 54 -17.61 - - 1 102 H
*2.24 48.91 PK2 313 -24.3 55.91 - - 74 -18.09 216 253 \
*2.24 39.16 MAv1 313 -24.3 46.16 54 -7.84 - - 216 253 \
*4.925 46.96 PK2 34.1 -32.5 48.56 - - 74 -25.44 216 102 H
*4.925 34.11 MAv1 34.1 -32.5 35.71 54 -18.29 - - 216 102 H
*8.345 38.42 PK2 35.7 -27.3 46.82 - - 74 -27.18 216 102 H
*8.344 27.49 MAv1 35.7 -27.3 35.89 54 -18.11 - - 216 102 H
*4.924 45.18 PK2 34.1 -32.5 46.78 - - 74 -27.22 216 102 \
*4.923 3291 MAv1 34.1 -32.5 34.51 54 -19.49 - - 216 102 \
*7.381 39.46 PK2 35.4 -29.3 45.56 - - 74 -28.44 216 198 \
*7.38 28.43 MAv1 35.4 -29.3 34.53 54 -19.47 - - 216 198 \

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

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

12. RADIATED TEST RESULTS MIMO

12.1. LIMITS AND PROCEDURE
LIMITS

FCC §15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m)at3 m (dBuV/m) at 3 m
30-88 100 40

88-216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for below 1GHz and 150cm
for above 1GHz. The antenna to EUT distance is 3 meters.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used unless
otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set to
3 MHz for peak measurements and add duty cycle factor for average measurements. Duty cycle factor=
10log (1/x). For this sample N HT20mode = 0dB(duty cycle >98%); N HT40 mode = 0dB(duty cycle >98%).

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-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

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

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:UL Fremont,5m Chomber B 17 Sep 2815 16:24:04
Restricted Bandedge
= Project Number:15u2B362
1 Client:EchoStar
Config:EUT + Test Laptop
Made:DTS BE H 11n HT28 2412 MIMO
195 Tested by )7 Ly /WMW"‘
9:
ot
85
E ,
~ Peak Limit (dBulU/m)
RE
[an}
o
6|:
55 Average Limit (dBuUym2
45
[ FRS————— VN - g
35
2. 31 18 .5MH=z/ 2.415
Frequency (GHz)
Rorge (6Hz) REU/BU  Ref/Attn Det/Avg Tupe Secy Pls  #ups/fode Position Range (Gfiz) REWUBH  Ref/Attn Det/Avg Type Sues Pts  #ups/fods  Position
g 9 Typ P o 9 9 Ty P P
123172415 M6/ 161/18 PEAK/Pur Avg(RHS)  2mec(huto) EBAI  MAKH 144 degs 203 | 2:2.31°2.415  IMC-6BI/M  107/10  WUER/Par Aug(RMS)  2Bmsecthuto) BOBI  1DTAUG 144 degs 293 o
Low Chonne| Bondedge Method AD - H.TST 38915 4 Jun 2815 Rev 9.5 24 Jun 2815

CH 1 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 *2.39 56.83 Pk 32 -24.1 64.73 - - 74 -9.27 144 293 H
2 *2.389 60.25 Pk 32 -24.1 68.15 - - 74 -5.85 144 293 H
3 *2.39 38.22 RMS 32 -24.1 46.12 54 -7.88 - - 144 293 H
4 *2.39 39.23 RMS 32 -24.1 47.13 54 -6.87 - - 144 293 H

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

RMS - RMS detection
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

UL Fremont,5m Chamber B 2 Det 2815 13:31:38
Restricted Bondedge

- Project Number: 15u28962
1 Client:EchoStar

Config:EUT + Test Loptop
Mode:DTS_2,4_BE_H_11n_HT20_2432 Mimo
185 Tested by:J. Ly

12

95

85

75 Peak Limit (dBuU/m)

65 |
Average Limit CdBulk/m) M)‘//’I

CdBul/m)

55
o s \a A 4 MM
45 ;
‘ I e _LMM
3‘:
2,31 18.5MHz/ 2.415

Frequency (GHzJ

Range (GHz) RBLI/ VB Ref/Attn  Det/Avg Tupe Sueep Pte #5ups/Mode FPosition Range (6z) RBU/UBW Ref/Atin  Det/Avg Type Sueep Pte #5ups/fode Fosition
152,312,415 1MC-6dB)/3M 187/18  PEAK/Par Aug(RMS)  2Bnsec(futo) 8081  MAXH 169 degs | 2:2.31-2.415 1M(-6dB)/2M 187/10 AVER/Pur Avg(RMS)  2Bnsec(futo) 8881 188TAVE 169 degs H
Low Chennel Bandedge Methad AD - H.TST 38915 4 Jun 2015 Rev 9.5 24 Jun 2815

CH5 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 *2.39 54.36 Pk 32 -24.1 62.26 74 -11.74 169 169 H
2 *2.39 55.71 Pk 32 -24.1 63.61 74 -10.39 169 169 H
3 *2.39 35.98 RMS 32 -24.1 43.88 54 -10.12 - - 169 169 H
4 *2.39 36.52 RMS 32 -24.1 44.42 54 -9.58 - - 169 169 H

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

RMS - RMS detection
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

VERTICAL PEAK AND AVERAGE PLOT

12:UL Fremont,5m Chamber B 17 Sep 2815 15:57:38
Restricted Bandedge
= Project Number:15u2B362
t Client EchoStar
Config:EUT + Test Laptop
Mode:DTS_BE_U_11n_HT2B_2412_MIMO
195 Tested by:J- Ly ‘
ad
£ |
gl: ,,,,,

35 /
Peak Limit C(dBuU/m) /
75 | |

CdBul/m)
o
=

65

55 Average Limit (dBuUym) vl

Ll il " i
PR ORI LI L T ey ey P DA PRV s
Y o it

45

35

2. 31 18.5MH=/ 2.415

Frequency (GHz)
Range (6Hz) REU/VBN  Ref/Attn Dst/Avg Tupe Sueep Pis #owps/fods Position Renge (GHz) REWUBN  Ref/Attn Det/Avg Typs Seeep Pts  H5ups/fode  Position
317,41 1H(-6d8) [ K/ Par- Avg(RHS) ) 2 .

odeDTS BE_U_f1n _HT2@_2412 MIMO_PLSS.5.DAT 38915 4 Jun 2615 Rev 9.5 24 Jun 2815

CH 1 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)
(dBuVv) (dB) (dBuv/m) (dBuv/m)
1 *2.39 55.44 Pk 32 -24.1 63.34 - - 74 -10.66 237 297 \
2 *2.39 64.38 Pk 32 -24.1 72.28 - - 74 -1.72 237 297 \
3 *2.39 43.64 RMS 32 -24.1 51.54 54 -2.46 - - 237 297 \
4 *2.39 44.28 RMS 32 -24.1 52.18 54 -1.82 - - 237 297 \

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

RMS - RMS detection
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015

12‘__\LJL Fremont,5m Chamber B 2 Det 2815 13:39:48
Restricted Bondedge
= Project Number:15u28962
1 Client:EchoStar
Config EUT + Test Laptop
Mode:DTS_2.4 BE_U_11n_HT28_2432 Mimo
185 Tested by:J. Ly
95
. M’“W
& o I
~ Peak Limit (dBuU/m)
> 7:
5
@
<
N 4 |
6:
sel. Average Limit CdBul/m)
Y Ty Y TS FACETOT M ANVNIN T FTTYI IR
Gl H Vit
a5
35
2.31 1@.5MH=z/ 2.415
Frequency (GHzJ
Range (6z) RBU/UBU  Ref/Attn Det/Avg Tpe Susep Pts  #Sups/Mode Fosition Range (61) REU/UBW  Ref/Atin Det/fvg Tupe Susep Pts  #5ups/fiods Fosition
2.31-2.415  MC-65)/3t B7/18  PEAK/Pur Avg(RIS)  Bnsec(Auto) 8861  HAXH 5 degs
Low Channe | Bandedge Method AD — U.TST 38915 4 Jun 2815 Rev 9.5 24 Jun 2015

CH 5 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 *2.39 53.49 Pk 32 -24.1 61.39 - - 74 -12.61 305 285 \
2 *2.39 58.89 Pk 32 -24.1 66.79 - - 74 -7.21 305 285 \
3 *2.39 38.77 RMS 32 -24.1 46.67 54 -7.33 - - 305 285 "
4 *2.39 39.49 RMS 32 -24.1 47.39 54 -6.61 - - 305 285 \

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

RMS - RMS detection
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

UL Fremont,5m Chamber B 2 Det 2815 13:56:18

Restricted Bandedge

- Project Number: 15u20962

1 Client:EchoStar

Config:EUT + Test Laptop
Mode:DTS_2,4_BE_H_11n_HT20_2442 Mimo
195 Tested by:J. Ly

CdBul/m)

w . o “M. ulmn. Lol da el i e
WMW A AN AP
31:
2.46 8. 3MHz/ 2.563
Frequency (GHzJ
Range (GHz) ROU/UBU  Ref/Attn Det/fvg Tupe Sueep Pt  #Supe/Mode Fosition Ronge (BHz) RBWUBW  Ref/Attn Det/Avg Tupe Sueep Pts  #oups/liode Fosition
1:2.4672.563  INC-6B)/M  187/18  PEAK/Pur Rvg(RMS)  Zdnsec(Puto) BBB1  MAKH 149 degs { 2:2.4672.563  IM(-60B)/BM  187/18  AVER/Pur Rvg(RMS) 2nsec(futo) 8081  1BBTAUG 149 degs H
High Channel Bandedge Method AD - H.TST 38915 4 Jun 2815 Rev 9.5 24 Jun 2815
CH 7 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 *2.484 57.25 Pk 325 -24 65.75 - - 74 -8.25 149 115 H

3 *2.484 37.36 RMS 325 -24 45.86 54 -8.14 - - 149 115 H

4 *2.484 38.16 RMS 325 -24 46.66 54 -7.34 - - 149 115 H

2 *2.49 59.91 Pk 325 -24 68.41 - - 74 -5.59 149 115 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015

12‘:UL Fremont,5m Chomber B 17 Sep 2B15 12:20:58
Restricted Bondedge
= Project Number:15u2B862
1 Client:EchoStor
Config:EUT + Test Laptop
Mode:DTS BE H_11n HT2B 2462 MIMO
e
185 - Tested by:J. Ly
gs‘_\/ﬂ_ Mm\
o \‘\
e
> \ Peak Limit (dBuU/m3
3 s
g N\
6:
ge Limit CdBulU/m)
55 .
Ao Aok ‘,MW%
45
b
N A o Nensiamarsnsneind N
35
2.46 8. 3MH=/ 2.563
Frequency (GHz)
Range (6Hz) RBUMUBU  Ref/Attn Det/Avg Type Sueep Pis  toups/fode Position Range (GHz) RBWUBW  Ref/Attn Det/Avg Typs Sueep Pt H5ups/Mode  Position
1:2.462.563  IMC6dB)/A 1G7/18 PEAK/Pur Avg(RMS)  2msec(hutc) BOAI  MAKH 138 dege 237 | 2:2.46-2.563  IMC-6B)/3M 7/10  AER/Par Avg(RUS)  2msectfuto) BEBI  1BDTAUG 138 degs 237 on
High Channe! Bandsdge Method AD - H.TST 38915 4 Jun 2815 Rev 9.5 24 Jun 2815

CH 11 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 *2.484 56.94 Pk 325 -24 65.44 - - 74 -8.56 138 237 H
2 *2.484 63.75 Pk 325 -24 72.25 - - 74 -1.75 138 237 H
3 *2.484 41.57 RMS 325 -24 50.07 54 -3.93 - - 138 237 H
4 *2.484 42.48 RMS 325 -24 50.98 54 -3.02 - - 138 237 H

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

RMS - RMS detection
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

VERTICAL PEAK AND AVERAGE PLOT

WZI:UL Fremont,5m Chamber B 2 Det 2815 14:12:86
Restricted Bondedge
= Project Number:15u28962
1 Client:EchoStar
Config:EUT + Test Laptop
Mode:DTS_2.4_BE_U_11n_HT28_2442 Mimo
185 Tested by:J. Ly
95
85"“" "
&
= | Peok Limit (dBuU/im)
> 75 n
@
<
|
65 ]
55 Lo WA LTJU \Wj
m WW mw_uuau " " Rl o iod oy n
; H ; o o s b
45 i ; ; i “
35
2.46 8. 3MHz/ 2.563
Frequency (GHzJ
Range (6Hz) RBU/UBU  Ref/Attn Det/Avg Tpe Susep Pts  #Sups/Mode Fosition Range (61) REU/BW  Ref/Atin Dst/fvg Tupe Susep Pts  #5ups/fiods Fosition
2.46-2.563  M(-6B)/3t B7/18  PERK/R RIS)  ZBneec(huto) BBBI  HAX 266 de
High Channel Bandedge Method AD - U.TST 38315 4 Jun 2815 Rev 9.5 24 Jun 2015

CH 7 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 *2.484 53.99 Pk 325 -24 62.49 - - 74 -11.51 266 199 \
2 *2.49 62.03 Pk 325 -24 70.53 - - 74 -3.47 266 199 \
3 *2.484 37.63 RMS 325 -24 46.13 54 -7.87 - - 266 199 \
4 *2.484 38.52 RMS 325 -24 47.02 54 -6.98 - - 266 199 "

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

RMS - RMS detection
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015

FCC: DKN-MJS79

12‘:UL Fremont,5m Chomber B 17 Sep 2815 11:52:53
Restricted Bondedge
= Project Number:15u2B862
1 Client:EchoStar
ConfigiEUT + Test Laptop
Mode:DTS_BE U_11n_HT28_2462_MIMO
1 D5 M iy s Tested by:J. Ly
\
‘\
Ela 4
85 \\\
§ ‘IM b Peak Limit (dBuU/mI
3 75
[a0]
o
65
Av = Limit CdBuU/mJ
55 ;
L XPREYP L[N bl el DLV IPORT TP N T MRNE 1t Y AR bkt
45 )
35
2.46 18 . 3MH=z/ 2.563
Frequency (GHz)
Range (6Hz) REUVBN  Ref/Attn Dst/Avg Tpe Sueep Pis #Gwps/fods Position Range (GHz) REWUBN  Ref/Attn Det/Avg Tups Sueep Pt H5ups/fode  Position
46 X} 1M dB) /34 a AK o M ) Hi 2 3
High Chonnel Bandsdge Method AD - U.TST 38915 4 Jun 2815 Rev 9.5 24 Jun 2815

Trace Markers

CH 11 VERTICAL DATA

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 *2.484 59.41 Pk 325 -24 67.91 - 74 -6.09 219 349 \
2 *2.484 65.03 Pk 325 -24 73.53 - 74 -.47 219 349 \
3 *2.484 42.74 RMS 325 -24 51.24 54 -2.76 - - 219 349 \
4 *2.484 43.7 RMS 325 -24 52.2 54 -1.8 - - 219 349 \

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

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015
FCC: DKN-MJS79

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

! 1:UL Fremont,5m Chomber B 23 Sep 2815 B88:25:83
Rodioted Emissions 3-Meters
= Project Number: 15u2B8962
18 Client EchoStar
Config:EUT + Test Laptop
Mode:DTS_ 2.4 HARM_11n HT28 2412
g5 Tested bg:0. Stoelting
8:
Peak Limit C(dBulU/m)
75
e
~
3 65
[an}
T |
2 Avg Limit (dBuU/m) ‘
5|:
4|: 4‘ 2 " L.
WWW 7 ‘
4 e
35 B ——T e
o5
1 18 18
Frequency (GHz)
Range (62 RBU/BU  Ref/fitn Det/fvg Tps ) Plo  fowps/fode Fosition Range (Gliz) REWUBH  Ref/Attn Det/Avg Tupe Sueep Pts Fups/fiods FPosition
1:1-3 INC-646)/3k  167/18  PEAK/Pur Avg(RMS)  7msec(huto) 6881 XK 30cegs H | 3:3-18 NGB/ BI/B PERK/Pur vg(RS)  STdnsec(uto) 18k MAX: B-360degs H
FCC Porti5 Subport C 2.4GHz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

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

at least 20dB below the specification limit.

LOW CHANNEL VERTICAL

! 1:UL Fremont,5m Chamber B 23 Sep 2015 B8:25:83
Rodioted Emissions 3-Meters
= Project Number: 15u28562
18 Client EchoStar
Config:ELT + Test Laptop
Mode:DTS_2.4_HARM_11n_HT2B_2412
95 Tested by:0. Stoelting
8|:
Peak Limit C(dBulU/m)
75
‘e
3 5
3 6
[as}
o
2 fvg Limit (dBuU/m)
55
a5
3 5
9 6
35 W
o5
1 14 18
Frequency (GHz)
Range (6H) REU/BU  Ref/fitn Dot/fvg Tups Suecp Pls foups/lode Fosition Range (GHi) RBWABH  Ref/Attn Det/Avg Tupe Sueop Pts Hups/flods Position
FCC Port15 Subpart C 2.4GHz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

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

at least 20dB below the specification limit.
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AFT345 Amp/Cbl/Fitr DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *1.197 39.77 Pk 28.5 -25.5 0 42.77 - - 74 -31.23 0-360 101 H
2 *1.608 40.86 Pk 289 -25 0 44.76 - - 74 -29.24 0-360 101 H
3 *1.608 38.32 Pk 289 -25 0 42.22 - - 74 -31.78 0-360 199 \
7 *4.824 36.21 Pk 34.3 -31.6 0 38.91 - - 74 -35.09 0-360 101 H
6 *4.822 34.62 Pk 34.3 -31.6 0 37.32 - - 74 -36.68 0-360 101 \%
4 3.216 35.69 Pk 324 -324 0 35.69 - - - - 0-360 199 H
5 3.216 40.51 Pk 324 -324 0 40.51 - - - - 0-360 199 \

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

Radiated Emissions

Frequenc Meter Det AF T345 Amp/Cbl/ Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad Reading (dBuv/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) (dBuV/m) (dBuv/m)
*1.197 46.56 PK2 28.5 -25.5 49.56 - - 74 -24.44 1 101 H
*1.198 329 MAv1 28.5 -25.5 35.9 54 -18.1 1 101 H
*1.608 46.3 PK2 28.9 -25 50.2 - - 74 -23.8 1 101 H
*1.608 38.5 MAv1 28.9 -25 42.4 54 -11.6 - 1 101 H
*1.608 48.05 PK2 28.9 -25 51.95 - - 74 -22.05 234 105 H
*1.608 40.73 MAv1 28.9 -25 44.63 54 -9.37 - - 234 105 H
*1.608 44.38 PK2 28.9 -25 48.28 - - 74 -25.72 234 199 \
*1.608 332 MAv1 28.9 -25 37.1 54 -16.9 - - 234 199 \
*4.824 46.29 PK2 343 -31.6 43.94 - - 74 -25.01 135 106 H
*4.824 32.98 MAv1 343 -31.6 35.33 54 -18.67 - - 135 106 H
*4.824 43.06 PK2 343 -31.6 48.99 - - 74 -28.24 135 102 \
*4.822 31.27 MAv1 343 -31.6 35.68 54 -18.32 - - 135 102 \
3.216 43.94 PK2 324 -32.4 43.93 - - 74 -30.07 234 199 H
3.216 35.33 MAv1 324 -32.4 35.18 54 -18.82 - - 234 199 H
3.216 43.93 PK2 324 -32.4 45.76 - - 74 -28.24 135 199 \
3.216 35.18 MAv1 324 -32.4 33.97 54 -20.03 - - 135 199 \

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

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015

FCC: DKN-MJS79

MID CHANNEL HORIZONTAL

UL Fremont,5m Chamber A

24 Sep 2815 22:34:55

1

Project Number: 15028962

Rodioted Emissions 3-Meters

185 Cl ient :Echostar
Config:EUT + Test Laptop
Mode:DTS 2.4 HARM 11n HT2@ 2437 MIMO
a5 Tested by:0, Stoelting
8|:
Peok Limit (dBulU/m) ‘
75 )
3 =
3 6
[an}
o N
~ Avg Limit (dBuU/m) H
5|:
T

WMWM M J

. ) A
" Lo haih

35 ;
e

25

Frequency (GHz)

18

Range (62) REUABN  Ref/Aitn Dst/Avg Tupe Sueep Pis  fowps/Mode
1-3 NC-6B)/3 18718 PEAK/Par AvgRNS)  TTmsec(futo) 621  MAXH

Pasition Range (GHz) REWUBH  Ref/Attn Dot/Avg Tups
B-36fdegs H | 3:3-18 INC-6cB)/3Bk  BI/B PEAK/Pur Avg(RHS

Sueep Pts
S7nsec (Auto) 16}

k.

Toups/Mlode Pos tion
HaH B-36ddegs H

FCC Parti5 Subpart C 2.4GHz RSE.TST 36915 16 Jun 2815

Rev 9.5 24 Jun 2615

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

at least 20dB below the specification limit.

MID CHANNEL VERTICAL

I <UL Fremont,5m Chomber A 24 Sep 2815 22:34:55
Rodioted Emissions 3-Meters
= Project Number: 15028962
18 Client Echostar
Config:EUT + Test Laptop
Mode:DTS 2.4 HARM 11n HT28 2437 MIMO
a5 Tested by:0. Stoelting
8:
Peok Limit (dBul/m)
75
‘e
~
3 e
[as]
o .
° Avg Limit (dBuU/m)
5|:
3
45 Q 4 3 8
C\) a a (=}
3|:
o5
1 18 18
Frequency (GHz)
Ronge (6 REU/UB  Ref/Attn Det/Avg Tupe Suecp Pls  Foups/fods Fosition Range (GHiz) REUABH  Ref/Attn Dot/Avg Type Secep Pts Foups/fiods Fosition
FCC Parti5 Subport C 2.4GHz RSE.TST 38915 16 Jun 2815

Rev 9.5 24 Jun 2815

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

at least 20dB below the specification limit.
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

MID CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuVv/m)
1 *1.197 39.97 Pk 28 -26.1 41.87 - - 74 -32.13 0-360 100 \
2 *1.396 40.86 Pk 28.5 -25.7 43.66 - - 74 -30.34 0-360 200 \
3 *1.625 44.04 Pk 28.1 -25.5 46.64 - - 74 -27.36 0-360 200 Vv
5 *4.872 39.8 Pk 33.9 -29.3 44.4 - - 74 -29.6 0-360 200 Vv
6 *7.306 35 Pk 35.5 -26.6 43.9 - - 74 -30.1 0-360 100 Vv
4 3.195 41.84 Pk 32.7 -31.7 42.84 - - - - 0-360 100 Vv

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

Radiated Emissions

Frequency Meter Det AF T136 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity

(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)

(dBuv) (dB) (dBuV/m)

*1.196 48.25 PK2 28 -26.1 50.15 - - 74 -23.85 203 116 \
*1.198 32.87 MAv1 28 -26.1 34.77 54 -19.23 - - 203 116 \
*1.394 49.57 PK2 28.5 -25.7 52.37 - - 74 -21.63 189 211 \
*1.396 32.93 MAv1 28.5 -25.7 35.73 54 -18.27 - - 189 211 \
*1.625 49.78 PK2 28.1 -25.5 52.38 - - 74 -21.62 272 231 \
*1.625 43.8 MAv1 28.1 -25.5 46.4 54 -7.6 - - 272 231 \
*4.873 50.04 PK2 339 -29.3 54.64 - - 74 -19.36 304 304 \
*4.873 37.75 MAv1 339 -29.3 42.35 54 -11.65 - - 304 304 \
*7.305 43.65 PK2 355 -26.6 52.55 - - 74 -21.45 345 164 \
*7.308 30.28 MAv1 35.5 -26.6 39.18 54 -14.82 - - 345 164 \

3.194 30.57 MAv1 32.7 -31.7 31.57 54 -22.43 - - 213 234 \

3.195 50.57 PK2 327 -31.7 51.57 - - 74 -22.43 213 234 \

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

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015
FCC: DKN-MJS79

HIGH CHANNEL HORIZONTAL

UL Fremont,5m Chamber A

24 Sep 2815 23:22:08

1

Project Number: 15028962

Rodioted Emissions 3-Meters

185 Cl ient :Echostar
Config:EUT + Test Laptop
Mode:DTS 2.4 HARM 11n HT28 2462 MIMO
a5 Tested by:0, Stoelting
8|:
Peok Limit (dBulU/m)
75
e
3 =
3 6
[an}
o N
~ Avg Limit (dBuU/m)
5|:

4 = |
M s

35

[T OPR A

25

Frequency (GHz)

RBU/VBW
1M(-6d8) /30l

Ref/fittn  Dat/Avg Type

Range (62)
1-3 167/18 PEAK/Pur fvg(RHS)

)
TTnsec(Puto)

18

RBW/VBY
M(-60B)/ 30k

Pis  #Swps/Mode Position
6631 MAXH B-368cegs H

Ref/Attn  Dot/fvg Tupe

Range (GHz)
3318 87/8 PEAK/Pur hvg(RIfS

Sueep Pts ¥5ups/fode Fosition
STnsec(futo) 18k HAXK B-36ddegs H

FCC Parti5 Subpart C 2.4GHz RSE.TST 36915 16 Jun 2815

Rev 9.5 24 Jun 2615

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

at least 20dB below the specification limit.

HIGH CHANNEL VERTICAL

! 1:UL Fremont,5m Chomber A 24 Sep 2815 23:22:08
Rodioted Emissions 3-Meters
= Project Number: 15028962
18 Client Echostar
Config:EUT + Test Laptop
Mode:DTS 2.4 HARM 11n HT28 2462 MIMO
95 Tested by:0. Stoelting
8:
Peok Limit (dBul/m)
75
e
~
S s
[an}
o
° Avg Limit (dBuU/m)
5|:
3 4 5
45 5] o o - 7
- o
o =)
3|:
o5
1 18 18
Frequency (GHz)
Ronge (6 REU/BU  Ref/fttn Det/fvg Tps Suecp Pls  fowps/fode Fosition Range (GHiz) REWUBH  Ref/Attn  Det/Avg Type Sueep Pts Foups/fiods FPosition
FCC Porti5 Subport C 2.4GHz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

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

at least 20dB below the specification limit.
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuVv/m)
1 *1.196 40.28 Pk 28 -26.1 42.18 - - 74 -31.82 0-360 201 H
2 *1.594 41.25 Pk 27.9 -25.6 43.55 - - 74 -30.45 0-360 200 \
5 *2.288 41.06 Pk 31.8 -24.8 48.06 - - 74 -25.94 0-360 200 Vv
7 *4.779 41.76 Pk 34 -30 45.76 - - 74 -28.24 0-360 100 Vv
3 1.641 45.39 Pk 28.2 -25.5 48.09 - - - - 0-360 200 Vv
4 1.92 42.39 Pk 30.9 -25.1 48.19 - - - - 0-360 200 Vv
6 3.194 42.31 Pk 32.7 -31.7 43.31 - - - - 0-360 100 Vv

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

Radiated Emissions

Frequency Meter Det AFT136 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
*1.198 47.87 PK2 28 -26.1 49.77 - - 74 -24.23 253 243 H
*1.195 32.89 MAv1 28 -26.1 34.79 54 -19.21 - - 253 243 H
*1.596 50.54 PK2 27.9 -25.6 52.84 - - 74 -21.16 214 360 \
*1.596 33.46 MAv1 27.9 -25.6 35.76 54 -18.24 - - 214 360 \
*2.288 49.69 PK2 31.8 -24.8 56.69 - - 74 -17.31 56 315 \
*2.288 41.86 MAv1 31.8 -24.8 48.86 54 -5.14 - - 56 315 \
*4.78 49.98 PK2 34 -30 53.98 - - 74 -20.02 223 252 \
*4.779 29.94 MAv1 34 -30 33.94 54 -20.06 - - 223 252 \
1.641 49.19 PK2 28.2 -25.5 51.89 - - 74 -22.11 268 220 \
1.641 43.45 MAv1 28.2 -25.5 46.15 54 -7.85 - - 268 220 "
1.92 54.96 PK2 30.9 -25.1 60.76 - - 74 -13.24 349 267 Vv
1.92 33.38 MAv1 30.9 -25.1 39.18 54 -14.82 - - 349 267 Vv
3.194 50.64 PK2 32.7 -31.7 51.64 - - 74 -22.36 212 232 Vv
3.196 30.99 MAv1 32.7 -31.8 31.89 54 -22.11 - - 212 232 Vv

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

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015

FCC: DKN-MJS79

12.1.2.

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

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

12:UL Fremont,5m Chomber B 17 Sep 2815 14:18:36
Restricted Bandedge
= Project Number:15u2B362
1 Client:EchoStar
Config:EUT + Test Laptop
Mode:DTS_BE_H_11n_HT4B_2422 MIMO
185 Tested by:J. Ly
95 y
[/ —
8!: 4
|
‘e
~ Peak Limit C(dBuU/m) /
2 71:
J
m
: : )
65 D
Average Limit (dBuUym) : MI
55 J "
pr— - uf
T
45 e o
Do MM
35
2. 31 18.5MH=/ 2.415
Frequency (GHz)
Range (GHz) REU/UBW  Ref/Attn Det/fvg Tupe Suaep Pls  #swps/fode Fosition Range (GHz) RBU/UBY  Ref/Attn Det/Avg Type Sucep Pio  #5ups/fode Fosition
1:2.3172.415 1M(-6B) /3 167/18  PEAK/Par Aug(RHS)  Zmsec(futo) 8081  MAXH 139 degs 315 | 2:2.31°2.415 IHC-6c8)/3 1B7/18 AUER/Piar Aug(RMS)  2Bnsec(Aute) BBBI  1TAUG 139 degs 315 <
Low Chonnel Bandedge Method AD - H.TST 38915 4 Jun 2815 Rev 9.5 24 Jun 2015
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 *2.39 52.94 Pk 32 -24.1 60.84 - 74 -13.16 139 315 H
2 *2.387 59.36 Pk 32 -24.1 67.26 - 74 -6.74 139 315 H
3 *2.39 41.09 RMS 32 -24.1 48.99 54 -5.01 139 315 H
4 *2.389 41.91 RMS 32 -24.1 49.81 54 -4.19 139 315 H

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

RMS - RMS detection
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

VERTICAL PEAK AND AVERAGE PLOT

12l=UL Fremont,5m Chomber B 17 Sep 2815 13:58:34
Restricted Bondedge
Project Number: 15u28562
s C17ant Echastar
ConfigiEUT + Test Laptop
Mode:DTS_BE_U_11n_HT48_2422_MIMO
185 Tested by:J- Ly
iV
95 ,‘f
85 It
G Peak Limit CdBuUU/m) MU/
375 i
S 2 M
55 Average Limit (dBuUym) | " w 41
Al PRV NN A" A li‘"“mliu‘_lq ﬂ:..u.vww O
45 ;
35
2.31 8. 5MH=z/ 2.415
Frequency (GHz)
Forge G RO Ref/Bin Det/ing Tupe Sueep Pla  f5we/Mode Position Range (GHz) REWUBN  Ref/Attn Det/Avg Tups Sueep Pt H5ups/fode  Position
DTS BE_U i 1n HT4B 2422 MIMD PLS7.DAT 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)
(dBuVv) (dB) (dBuv/m) (dBuv/m)
1 *2.39 57.75 Pk 32 -24.1 65.65 - - 74 -8.35 237 293 Vv
2 *2.389 61.91 Pk 32 -24.1 69.81 - - 74 -4.19 237 293 Vv
3 *2.39 44.75 RMS 32 -24.1 52.65 54 -1.35 - - 237 293 Vv
4 *2.389 45.36 RMS 32 -24.1 53.26 54 -74 - - 237 293 Vv
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

LOW BANDEDGE (MID CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:UL Fremont,5m Chamber B 2 Det 2815 16:53:34
Restricted Bandedge
= Pro ject Number:15u28962
1 Client:EchoStar
Config:EUT + Test Laptop
Mode:DTS 2.4 BE H 11n HT48 2437 MIMO
185 Tested by:J. Ly
95
85
< Peak Limit CdBuU/m)
3 75 iyl
a J
<
e 2 L
65 RpIIATY e M
ssl. Averoge Limit CdBUU/m) I i e
T o
45 ' W
N "
. - A
3:
2. 31 18 .5MHz/ 2.415
Frequency (GHz)
Range (GHz) ROUED "~ Rof/Atin Dot/ Tupe Sueep Pte  #Sups/Mods Fosition Range (6 REM/UBW  Ref/Atin  Det/Avg Tupe Susep Pts #5ups/Miods Fosition
1:2.31-2.415  MCEBI/IM  167/18  PEAK/Pur Avg(RNS)  2Bmsec(Auto) BOB1  MAXH 199 degs § 2:2.3172.415  IM(-6dB)/3M  187/10  AUER/Pur Avg(RYS)  2Bmeec(Putc) B0B1  1GBTAUG 199 dege H
DTS_2.4 BE_H_11n_HT48_2437_MIMD_PLS!1.5.DAT 38915 4 Jun 2815 Rev 9.5 24 Jun 2815
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)
2 *2.389 57.62 Pk 32 -24.1 65.52 - - 74 -8.48 199 250 H
1 *2.39 52.03 Pk 32 -24.1 59.93 - - 74 -14.07 199 250 H
3 *2.39 40.12 RMS 32 -24.1 48.02 54 -5.98 - - 199 250 H
4 *2.39 41.31 RMS 32 -24.1 49.21 54 -4.79 - - 199 250 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

LOW BANDEDGE (MID CHANNEL)

VERTICAL PEAK AND AVERAGE PLOT

12l:UL Fremont,5m Chamber B 2 Det 2815 16:46:18
Restricted Bandedge
= Pro ject Number:15u28962
1 Client:EchoStar
Config:EUT + Test Laptop
Mode:DTS 2.4 BE U 11n HT48 2437 MIMO
185 Tested by:J. Ly
95
85
N Peak Limit C(dBuU/m) ﬂ‘
= 75 ; . h ,,,,,,,,,,
5 |
o) Q W
< |
o WW
5ol Averoge Limit CdBul/m) | )
A A AR A 5 ®
45 : : :
35
2. 31 18.5MHz/ 2.415
Frequency (GHz)
Range (GHz) RBU/UBN  Ref/Attn Det/Avg Tupe Sueep Pte  #Sups/Mods Fosition Range (6 REM/UBW  Ref/Atin  Det/fvg Tupe Susep Pts #5ups/Miods Fosition
I 1HC-608) 18 PEAK ) neec(huto) 8081 HAX e
Low Chenne | Bondedge Method AD - U.TST 38915 4 Jun 2815 Rev 9.5 24 Jun 2815

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)
2 *2.389 65.2 Pk 32 -24.1 73.1 - - 74 -9 265 194 \
1 *2.39 56.18 Pk 32 -24.1 64.08 - - 74 -9.92 265 194 \
3 *2.39 43.79 RMS 32 -24.1 51.69 54 -2.31 - - 265 194 \
4 *2.39 44.85 RMS 32 -24.1 52.75 54 -1.25 - - 265 194 \

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

RMS - RMS detection
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

HIGH BANDEDGE (MID CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:UL Fremont,5m Chamber B 2 Det 2815 17:24:42
Restricted Bandedge
= Pro ject Number:15u28962
1 Client:EchoStar
Config:EUT + Test Laptop
Mode:DTS 2.4 BE H 11n HT4B 2437 MIMO
185 Tested by:J. Ly
g5
85
N ’eak Limit C(dBul/m)
S 7Sk
@
S
65 g
- rage Limit C(dBulU/m)
5 wwww
M,
31:
2.46 18. 3MHz/ 2.563
Frequency (GHz)
Ronge (GHz) ROUE ~ er/atin  Det/fg Tipe Sucep Pte  #upe/Mode  Fosition Ronge (6H2) RBW/UBW  Ref/Attn Det/Avg Tupe Sueep Pte  #oupe/lide  Fosition
1:2.4672.563  INC-6dB)/3M  107/18  PEAK/Pur Rvg(RMS)  Zdmsec(Puto) 9881 MAKH 123 degs § 2:2.4672.563  IMC-60B)/BM  187/18  AVER/Pur Rvg(RS) 2Bnsec(futo) 8081  1BBTAUG 123 degs H
High Chonnel Bondedge Method AD - H.TST 38915 4 Jun 2815 Rev 9.5 24 Jun 2815
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 *2.484 47.49 Pk 325 -24 55.99 - - 74 -18.01 123 281 H
3 *2.484 37.35 RMS 325 -24 45.85 54 -8.15 - - 123 281 H
4 *2.484 38.07 RMS 325 -24 46.57 54 -7.43 - - 123 281 H
2 *2.485 56.21 Pk 325 -24 64.71 - - 74 -9.29 123 281 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

HIGH BANDEDGE (MID CHANNEL)

VERTICAL PEAK AND AVERAGE PLOT

12:UL Fremont,5m Chamber B 2 Det 2815 17:17:56

Restricted Bandedge

s Project Number:15u28962

1 Client:EchoStar

Config:EUT + Test Leptop
Mode:DTS_2.4_BE_U_{1n_HT48_2437_MIMO
185 Tested by:J. Ly

95

CdBul/m)

ul/m2
bt b bk dakad
i Vo
: Pt i
45
35
2.46 8. 3MHz/ 2.563
Frequency (GHz)
Range (6Hz) ROU/UBU  Ref/Attn Det/fvg Tupe Sucep Pte  #Supe/Mode Fosition Ronge (BH2) RBW/UB  Ref/Attn Det/Avg Tupe Sueep Pte  #oupe/liode  Fosition
462,56, HC-68). 18 PEAK s 2661 Ak d

High Channel Bandedge Method AD - U.TST 38815 4 Jun 2015 Rev 9.5 24 Jun 2015

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 *2.484 59.4 Pk 325 -24 67.9 - - 74 -6.1 263 319 \
3 *2.484 43.82 RMS 325 -24 52.32 54 -1.68 - - 263 319 \
4 *2.484 44.81 RMS 325 -24 53.31 54 -.69 - - 263 319 \
2 *2.486 60.74 Pk 325 -24 69.24 - - 74 -4.76 263 319 \

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

RMS - RMS detection
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

~UL Fremont,5m Chomber B 17 Sep 2815 15:19:59

Restricted Bandedge

- Project Number: 15120962

t Cl ient :EchoStar

Config:EUT + Test Laptop
Mode:BTS_BE_H_I 1n_HT48_2452_MIMO
195 Tested by:J. Ly

85

t (dBulU/m

75 "
65 ‘\'L

55 ! o

CdBulU/m)

Averag

U/ m)

45

35

2.46 8. 3MH=z/ 2.563
Frequency (GHz)

Range (GHz) REU/UBW  Ref/Attn Det/fvg Tupe Suaep Pls  #swps/fode Fosition Range (GHz) RBU/UBY  Ref/Attn Det/Avg Type Sucep Pis
1:2.46-2.563 1M(-6B) /3 167/18  PEAK/Par Aug(RHS)  Zmsec(futo) 8081  MAXH 143 degs 215 | 2:2.45-2.563 IHC-6B)/3M 167/18 AUER/Piar vg(RMS)  2lnsec(Auto) 8AE

5ups/Hode  Position
1BBTAUG 143 degs 215 o

High Channel Bandedge Method AD - 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)
(dBuVv) (dB) (dBuv/m) (dBuv/m)
1 *2.484 55.28 Pk 325 -24 63.78 - - 74 -10.22 143 215 H
2 *2.486 58.69 Pk 325 -24 67.19 - - 74 -6.81 143 215 H
3 *2.484 42.58 RMS 325 -24 51.08 54 -2.92 143 215 H
4 *2.484 43.25 RMS 325 -24 51.75 54 -2.25 143 215 H

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

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

VERTICAL PEAK AND AVERAGE PLOT

WZEUL Fremont,5m Chomber B 17 Sep 2815 15:11:56
Restricted Bondedge
= Project Number:15u2B862
" Client:EchoStar
ConfigiEUT + Test Laptop
Mode:DTS_BE_U_11n_HT48_2452_MIMO
185 Tested by:J- Ly
=
9 \
85 i
e
> K Peaok Limit C(dBuU/ml
3 75 "
28]
o r
. M e
I
1 Average Limit /m?
55 g P
' A bt bl
i i L e bt st
45 i
35
2.46 8. 3MH=/ 2.563
Frequency (GHz)
Range (6Hz) REU/VBN  Ref/Attn Dst/Avg Tupe Sueep Pis #owps/fods Position Range (GHz) REWUBN  Ref/Attn Det/Avg Tups Sueep Pts  H5ups/fode  Position
X} 1M(-6dB) a K v M ) L 24 3
High Chomnel Bandedge Method AD - 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)
(dBuVv) (dB) (dBuv/m) (dBuv/m)
1 *2.484 55.73 Pk 325 -24 64.23 - - 74 -9.77 241 321 \
2 *2.484 60.03 Pk 325 -24 68.53 - - 74 -5.47 241 321 \
3 *2.484 44.47 RMS 325 -24 52.97 54 -1.03 - - 241 321 \
4 *2.484 44.91 RMS 325 -24 53.41 54 -.59 - - 241 321 \

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

RMS - RMS detection

Page 144 of 162
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-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015
FCC: DKN-MJS79

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

H:UL Fremant,5m Chamber B

22 Sep 2815 23:46:29

Rodioted Emissions 3-M
Project Number: 15u2B8562

eters

185 Cl ient :EchoStar
Config:EUT + Test Laptop
Mode:DTS_2. 4_HARM_1 In_HT4B_2422
95 Tested by:0. Stoelting
85
Peak Limit C(dBulU/m)
75
‘s
~
3 65
[as}
T .
° Avg Limit (dBuU/m
5;

45

35

2
MWW l

LA

-

25

Frequency (GHz)

Range (62) REUVBN  Ref/Aitn Dot/Avg Tupe
1:1-3 1M(-6dB) /38! 167/18 RMS)

PEAK/Par Avg (RMS

e
Tnsec(

ito)

18

Pis  Fows/Mode

RBUAVBY
601 MAXH 3

Position
B-369 1MC-6cB)/ 30k

Ronge (GHz) Ref/Attn  Det/fvg Tupe
60cdegs H | 3:3-18 07/0 PERK/Pur- fivg (R

Secep Pis Houps/fode Fosition
574nsec(Auto) |8k MAXH 8-36ldegs H

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

Rev 9.5 24 Jun 2815

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

at least 20dB below the specification limit.

LOW CHANNEL VERTICAL

11:UL Fremont,5m Chamber B 22 Sep 2815 23:46:29
Rodioted Emissions 3-Meters
= Project Number: 15u28562
18 Client EchoStar
Config:ELT + Test Laptop
Mode:DTS_2.4_HARM_11n_HT48_2422
95 Tested by:0. Stoelting
8|:
Peak Limit C(dBulU/m)
7:
‘e
3 5
3 6
[as)
o
2 fvg Limit (dBuU/m)
5:
45 3 S]
o 5 Q
o
3|:
o5
1 8 18
Frequency (GHz)
Ronge (6H) REU/BU  Ref/fitn Dot/fvg Tupe ) Pls fowps/lode Fosition Range (Gli2) REWABH  Ref/Attn  Det/Avg Tupe Sueop Pts  Hups/flods  Position
FCC Port15 Subpart C 2.4GHz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

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

at least 20dB below the specification limit.
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuVv/m)
1 *1.198 38.93 Pk 28.5 -25.5 41.93 - - 74 -32.07 0-360 101 H
2 *1.615 43.45 Pk 28.9 -25 47.35 - - 74 -26.65 0-360 101 H
3 *1.615 39.09 Pk 28.9 -25 42.99 - - 74 -31.01 0-360 101 Vv
6 *11.481 28.81 Pk 38.2 -24.6 42.41 - - 74 -31.59 0-360 199 Vv
4 3.229 36.69 Pk 325 -32.6 36.59 - - - - 0-360 199 H
5 3.229 39.99 Pk 325 -32.6 39.89 - - - - 0-360 101 Vv

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

Radiated Emissions

Frequency Meter Det AF T345 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuV/m)
*1.197 45.85 PK2 28.5 -25.5 48.85 - - 74 -25.15 360 101 H
*1.199 32.86 MAv1 28.5 -25.5 35.86 54 -18.14 - - 360 101 H
*1.615 47.94 PK2 28.9 -25 51.84 - - 74 -22.16 228 222 H
*1.615 41.31 MAv1 28.9 -25 45.21 54 -8.79 - - 228 222 H
*1.614 44.28 PK2 28.9 -25 48.18 - - 74 -25.82 228 102 \
*1.615 33.29 MAv1 28.9 -25 37.19 54 -16.81 - - 228 102 \
*11.48 35.68 PK2 38.2 -24.6 49.28 - - 74 -24.72 262 200 \
*11.483 23.98 MAv1 38.2 -24.6 37.58 54 -16.42 - - 262 200 \
3.229 43.44 PK2 325 -32.6 43.34 - - 74 -30.66 228 199 H
3.229 34.37 MAv1 325 -32.6 34.27 54 -19.73 - - 228 199 H
3.229 38.04 MAv1 325 -32.6 37.94 54 -16.06 - - 228 102 \
3.23 45.45 PK2 325 -32.6 45.35 - - 74 -28.65 228 102 \

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

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

MID CHANNEL HORIZONTAL

' <UL Fremont,5m Chamber B 22 Sep 2815 23:00:26
Rodioted Emissions 3-Meters
= Project Number: 15u28562
18 Client:EchoStar
Canfig:EUT + Test Laptop
’n Mode:DTS_ 2.4 HARM_11n_HT48_2437
95 Tested by:0. Stoelting
Sl:
Peak Limit C(dBulU/m) H
75 bt
2 [l
3 5 I
3 6 ‘
fus]
o
~ Avg Limit (dBuU/m) i \
5|: )
|
5 |
45 | ¢ : 4 L
oo 5 P
WRRN
35 | W W WY heiotd
il o
o5
1 18 18
Frequency (GHz)
Ronge (6H) REU/UB  Ref/Attn Dst/Avg Tupe Suecp Plo  ¥oups/fode FPasition Range (Gliz) REWABH  Ref/Attn  Det/Avg Type Secop Pts  Foups/flods  Position
1:1-3 HC-6d8)/3k 167718 PEAK/Par Avg(RHS)  7Tnsec(Puto) 6681 HAXH B-38degs H | 3:3-18 HC-6B)/38  BI/B  PERK/Par Avg(RHS)  STnsec(uto) I8k MY 8-368degs H
FCC Port1S Subpart C 2.46Hz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

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

MID CHANNEL VERTICAL

UL Fremont,5m Chomber B 22 Sep 2815 23:00:26
Rodioted Emissions 3-Meters

[

- Project Number: 15u26962
18 Cl ient :EchoStar

Config:EUT + Test Laptop
Mode:DTS_2. 4_HARM_11n_HT48_2437

a5 Tested by:0. Stoelting
85
Peak Limit C(dBulU/m)

75
e
~
> =
3 6
@
>z .
° Avg Limit (dBuU/m)

55

5 3
4 e} 5
o o
35
25
1 18 18
Frequency (GHz)
Range (61 ROUABU  Ref/Mitn Det/fvg Type Sunep Pls  towps/fode Position Range Gz RGWUEH  Rof/Attn Det/vg Tups Sucep Pis  ¥oup/Made Position
FCC Parti5 Subpart C 2.4GHz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

MID CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuVv/m)
1 *1.198 40.14 Pk 28.5 -25.5 43.14 - - 74 -30.86 0-360 102 H
2 *1.625 42.73 Pk 29 -24.9 46.83 - - 74 -27.17 0-360 102 H
3 *1.625 39.59 Pk 29 -24.9 43.69 - - 74 -30.31 0-360 101 Vv
4 *4.875 41.28 Pk 34.2 -32.4 43.08 - - 74 -30.92 0-360 101 H
5 *7.302 35.67 Pk 353 -30.4 40.57 - - 74 -33.43 0-360 101 H
6 *4.87 40.18 Pk 34.2 -32.4 41.98 - - 74 -32.02 0-360 199 Vv
7 *7.321 37.13 Pk 353 -30 42.43 - - 74 -31.57 0-360 101 Vv

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

Radiated Emissions

Frequency Meter Det AF T345 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity

(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)

(dBuv) (dB) (dBuv/m)

*1.2 45.35 PK2 28.5 -25.5 48.35 - - 74 -25.65 1 101 H
*1.198 32.83 MAv1 28.5 -25.5 35.83 54 -18.17 - - 1 101 H
*1.625 48.52 PK2 29 -24.9 52.62 - - 74 -21.38 109 136 H
*1.625 42.1 MAv1 29 -24.9 46.2 54 -7.8 - - 109 136 H
*1.625 45.98 PK2 29 -24.9 50.08 - - 74 -23.92 173 142 \
*1.625 36.53 MAv1 29 -24.9 40.63 54 -13.37 - - 173 142 \
*4.873 51.27 PK2 34.2 -32.4 53.07 - - 74 -20.93 206 143 H
*4.873 39.28 MAv1 34.2 -32.4 41.08 54 -12.92 - - 206 143 H
*7.302 43.15 PK2 353 -30.4 48.05 - - 74 -25.95 123 262 H
*7.304 30.27 MAv1 353 -30.3 35.27 54 -18.73 - - 123 262 H
*4.872 48.42 PK2 34.2 -32.4 50.22 - - 74 -23.78 181 395 "
*4.871 35.26 MAv1 34.2 -32.4 37.06 54 -16.94 - - 181 395 "
*7.322 47.29 PK2 353 -30 52.59 - - 74 -21.41 189 103 Vv
*7.32 32.79 MAv1 353 -30 38.09 54 -15.91 - - 189 103 "

* - indicates frequency in CFR15.205/1C7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015

FCC: DKN-MJS79

HIGH CHANNEL HORIZONTAL

| 1l:UL Fremont,5m Chamber B 22 Sep 2815 22:17:48
Rodioted Emissions 3-Meters
= Project Number: 15u28562
18 Client EchoStar
Config:ET + Test Laptop
Mode:DTS_2.4_HARM_11n_HT48_2452
95 Tested by:0. Stoelting
85 T
Peak Limit C(dBulU/m)
75
‘e
3 5
3 6
[an)
o
— Avg Limit (dBuU/m) L
5:
3
1 21
4|: . "
JMW v 8 " -
35 Cf ’ '““w“'“w- ik S P hoited
o5
1 14 18
Frequency (GHz)
Ronge (6H) RBU/BU  Ref/fitn Dot/fvg Tupe ) Plo foups/lode Fosition Range (Gfi2) REWABH  Ref/Attn  Det/Avg Tupe Suep Pts Hups/fiods  Position
13 NC-6d8)/3k  167/18  PEAK/Pur Avg(RMS)  7Tnsec(Puto) 6841 HAXH B-36Adegs H | 3:3-18 MG-68)/3%  BI/B  PERK/Par AvgRHS)  STdnsec(huto) I8k HAXH 8-368degs H
FCC Port15 Subpart C 2.4GHz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

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

at least 20dB below the specification limit.

HIGH CHANNEL VERTICAL

| 1:UL Fremont,5m Chomber B 22 Sep 2815 22:17:48
Rodioted Emissions 3-Meters
= Project Number: 15u28962
18 Client EchoStar
Config:EUT + Test Laptop
Mode:DTS 2.4 HARM_11n_HT48_2452
a5 Tested by:0. Stoelting
8:
Peok Limit (dBulU/m)
75
‘e
3 5
3 6
[an}
o P
- Avg Limit (dBulU/m)
5|:
7
&b
45 ) T
foing ' 1
b
Qo
35 d
o5
1 18 18
Frequency (GHz)
Ronge (6 REU/BU  Ref/fttn Dot/fvg Tups Sueep Pls  fowps/fode Fosition Range (Gliz) RBUUBH  Ref/Attn Det/Avg Type ) Pts Fups/fiods FPosition
FCC Part1S Subpart C 2.4GHz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

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

at least 20dB below the specification limit.
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

HIGH CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuVv/m)
1 *1.195 41.8 Pk 28.4 -25.5 44.7 - - 74 -29.3 0-360 101 H
2 *1.593 42.21 Pk 28.8 -25 46.01 - - 74 -27.99 0-360 101 H
4 *1.598 39.66 Pk 28.8 -25 43.46 - - 74 -30.54 0-360 101 Vv
6 *2.288 41.32 Pk 315 -24.3 48.52 - - 74 -25.48 0-360 101 Vv
9 *11.86 28.98 Pk 38.6 -24.7 42.88 - - 74 -31.12 0-360 101 H
3 1.635 44.46 Pk 29.1 -24.9 48.66 - - - - 0-360 101 H
5 1.635 40.48 Pk 29.1 -24.9 44.68 - - - - 0-360 101 Vv
7 2.64 40.2 Pk 32.7 -23.8 49.1 - - - - 0-360 199 \
10 3.188 383 Pk 324 -32 38.7 - - - - 0-360 101 \
8 3.269 38.01 Pk 32.6 -32.8 37.81 - - - - 0-360 200 H
11 3.269 40.47 Pk 32.6 -32.8 40.27 - - - - 0-360 101 \

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

Radiated Emissions

Frequency Meter Det AF T345 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading (dBuv/m) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
*1.196 45.89 PK2 284 -25.5 48.79 - - 74 -25.21 360 101 H
*1.194 33.01 MAv1 284 -25.5 35.91 54 -18.09 - - 360 101 H
*1.591 44.73 PK2 28.8 -25 48.53 - - 74 -25.47 360 101 H
*1.592 32.48 MAv1 28.8 -25 36.28 54 -17.72 - - 360 101 H
*1.6 44.44 PK2 28.8 -25 48.24 - - 74 -25.76 109 102 Vv
*1.598 32.56 MAv1 28.8 -25 36.36 54 -17.64 - - 109 102 Vv
*2.288 48.66 PK2 315 -24.3 55.86 - - 74 -18.14 222 130 Vv
*2.288 40.13 MAv1 315 -24.3 47.33 54 -6.67 - - 222 130 Vv
*11.858 35.57 PK2 38.6 -24.7 49.47 - - 74 -24.53 161 102 H
*11.861 24.42 MAv1 38.6 -24.7 38.32 54 -15.68 - - 161 102 H
1.635 49.3 PK2 29.1 -24.9 53.5 - - 74 -20.5 109 134 H
1.635 43.31 MAv1 29.1 -24.9 47.51 54 -6.49 - - 109 134 H
1.635 46.2 PK2 29.1 -24.9 50.4 - - 74 -23.6 109 102 Vv
1.635 36.78 MAv1 29.1 -24.9 40.98 54 -13.02 - - 109 102 \
2.64 46.57 PK2 32.7 -23.8 55.47 - - 74 -18.53 162 189 \
2.64 36.86 MAv1 327 -23.8 45.76 54 -8.24 - - 162 189 \
3.187 42.44 PK2 324 -32 42.84 - - 74 -31.16 161 102 \
3.187 30.3 MAv1 324 -32 30.7 54 -23.3 - - 161 102 \
3.269 33.69 MAv1 32.6 -32.8 33.49 54 -20.51 - - 161 199 H
3.269 45.22 PK2 32.6 -32.8 45.02 - - 74 -28.98 161 102 \
3.269 36.74 MAv1 32.6 -32.8 36.54 54 -17.46 - - 161 102 \
3.27 43.28 PK2 32.6 -32.8 43.08 - - 74 -30.92 161 199 H

* - indicates frequency in CFR15.205/1C7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20962-E1V2
MODEL ID: 1D:091

DATE: OCTOBER 9, 2015

FCC: DKN-MJS79

12.2. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

gsUL Fremont,5m Chember A

25 Sep 2815 00:10:208

Project Number: 150283962

Rodioted Emissions - 3 Meters

85 Client:Echostar
Config:EUT
Mode:DTS BL1G
75 Tested by:0. Stoelting
65 ;
55
2 ’_
~
3 45 % j
3 UPKCimi T tagavl7m)
@
o
35 3

o5 /\f\ 4 Aﬂmnum;m
5 n 7\ v ﬂ/‘\ P

L)

36 1068

Frequency (MHz)

Range (MHz) RBU/VBW Ref/fitn  Det/Avg Type

U Suecp Pis  fups/liode
1:30-208 120k (-6dB)/1N  97/1B  PEAK/LogPur-Video Insec(futo) 4801  MAXH

REWUBH  Fef/Attn  Dot/Avg Tupe Sucep

Position Range (MHz) Pts  #5ups/Mode Position
B-368degs H 3:208- 0@ 128k(-6dB) /1M 57/18 PEAK/LogPur-Videa  Jmsec(futo) 8881  MAXH B-36degs H

FCC Part 15 Subpart C 30-1@@BMHz. TST 36815 15 Jul 2814

Rev 9.5 24 Jun 2815
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

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

VERTICAL PLOT

9:UL Fremont,5m Chomber A 25 Sep 2815 8a8:10:20
Rodioted Emissions - 3 Meters
Project Number: 15028962
85 Client Echostar
Config:EUT
Mode:DTS BL1G
75 Tested by:0. Stoelting
65
55
: ]
~
3 45 APk i e TdB Ll ma
[as}
Z
3C
5 7
= 6 B 18 131
25 ; A Fi VA ; i W .
» . I Y },."' i \"‘ﬂ\‘ | M M gl Mﬂh W WW' o
5 o Lol i 1] W o A PO
Y L Gy Y
Wt Wik
5
38 186 18688
Frequency (MHz)
Foge OF)  RANB T Ref/in Det/h T Sueop Pia " Fipe/lode Fosivion | Foe O RO Ref/iin Dot/ Tue Swp Pl Hapelfok Fosition
FCC Part 15 Subpart C 38-1888MHz TST 38915 (5 Jul 2814 Rev 9.5 24 Jun 2815
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D: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 *128.175 45.63 Pk 17.7 -30.4 32.93 43.52 -10.59 0-360 199 H
7 *120.2488 42.11 Pk 17.7 -30.4 29.41 43.52 -14.11 0-360 101 Vv
5 34.505 38.02 Pk 21.9 -31.2 28.72 40 -11.28 0-360 101 Vv
1 36.0775 31.54 Pk 20.8 -31.2 21.14 40 -18.86 0-360 199 H
2 77.6425 40.79 Pk 11.6 -30.8 21.59 40 -18.41 0-360 399 H
6 83.9325 45.99 Pk 11.1 -30.7 26.39 40 -13.61 0-360 101 \
4 193.9225 38.64 Pk 15.6 -30 24.24 43.52 -19.28 0-360 101 H
8 302 42.47 Pk 17.4 -29.4 30.47 46.02 -15.55 0-360 101 H
9 363.9 38.4 Pk 18.9 -29.2 28.1 46.02 -17.92 0-360 101 H
10 366.3 35.17 Pk 18.9 -29.2 24.87 46.02 -21.15 0-360 101 \
11 709 31.78 Pk 24.4 -28.2 27.98 46.02 -18.04 0-360 199 \

* - 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)
* 42.81 Qp 17.7 -30.4 30.11 43.52 -13.41 241 228 H
127.9667

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

Qp - Quasi-Peak detector
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

13. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

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

TEST PROCEDURE

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

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

Line conducted data is recorded for both NEUTRAL and HOT lines.
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REPORT NO: 15U20962-E1V2 DATE: OCTOBER 9, 2015
MODEL ID: 1D:091 FCC: DKN-MJS79

RESULTS

6 WORST EMISSIONS

18] UL Fremont, CA CE Room 18 Sep 2B15 15:58:48
Conducted RFI Uo\tage
Project No:l5U28962
El Client Nome:ECHOSTAR
Mode | /Device: IDBI1 (DTS 2.4)
Test Uolt/Freq:i28Uac/68Hz
81 Test By:Jude Semanc
71
? =
L N
o 5l @ e
> CISPR 22 Clasis B Avg
a
°4 E
= 3
i i 2
31 WWWWWWWMMM
21\/ \V \/\/\/\/ﬂ 7 MMM‘JLWW "/ h ‘F“ \
6 M’\.\'\.\ W
T ,)k,mm“lw. J bl
M [f \V J‘ %M e \W
3

4]
Frequency (MHz)

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/
CISPR 11-22 CE Class B 15BkHz-3BMHz Stepping . TST | 14 Moy 26815 Rev 8.5 26 Moy 2815
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REPORT NO: 15U20962-E1V2

MODEL ID: 1D:091

DATE: OCTOBER 9, 2015

FCC: DKN-MJS79

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-E1V2 DATE: OCTOBER 9, 2015

MODEL ID: 1D:091 FCC: DKN-MJS79
LINE 2 PLOT
WBWUL Fremont, CA CE Room 18 Sep 2B15 15:58:48
Conducted RFI Uoltage
g1 Project No:15U28962

Client Mome:ECHOSTAR

Mode | /Device: IDEIT (DTS 2.4)
Test Uolt/Freq: 1 28Uac/68Hz
S Test By:Jude Semanc

CISPR 22 Clasis B Avg

dBul Line-L2
a1

N w
——
T ———
=cles)

o
)

i U T T Ve
' W\/ ky \\m n ,w/ifﬂw WMW \\uww \\’\v,.
15 1 19 3B
Freguency (MHzJ

Rangs CMHz) REW/VBY Ref/fAttn  Det/fvg Mode Sweep Pis  #5ug Range (MHz) REMAJBU Ref/Attn  Det/Avg Mode Sweep Fis  #Swps/M

CISPR 11-22 CE Claoss B 158kHz-30MHz Stepping TST 1 {4 Moy 2615 Rev 8.5 26 Moy 2615
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REPORT NO: 15U20962-E1V2

MODEL ID: 1D:091

DATE: OCTOBER 9, 2015

FCC: DKN-MJS79

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)
(dBuv) 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-E1V2

MODEL ID: 1D:091

DATE: OCTOBER 9, 2015
FCC: DKN-MJS79

14. POWER SETTING TABLE

SISO
All Power setting numbers in dBm
Channel ID 1 2 3 4 5 6 7 8 9 10 11
Center Freq. 2412 2417 | 2422 | 2427 | 2432 | 2437 | 2442 | 2447 | 2452 | 2457 | 2462
11b 17 17 17 17 17 17 17 17 17 17 17
11g 13 13 13 13 17 17 17 125 | 125 | 125 | 125
11n 20 13 13 13 13 17 17 17 115 | 115 | 115 | 115
11n 40 7 10 8
MIMO
All Power setting numbers in dBm
Channel ID 1 2 3 4 5 6 7 8 9 10 11
Center Freq. 2412 2417 | 2422 | 2427 | 2432 | 2437 | 2442 | 2447 | 2452 | 2457 | 2462
11n 20 9.5 9.5 9.5 9.5 17 17 17 95 95 9.5 9.5
11n 40 7 10 8
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