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1. ATTESTATION OF TEST RESULTS

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

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

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

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

PENG ZHANG 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, ANSI C63.10-2009 for FCC.

ANSI C63.10-2009 Deviation

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

3. FACILITIES AND ACCREDITATION

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

47173 Benicia Street 47266 Benicia Street
X] Chamber A(IC: 2324B-1) [ ] chamber D(IC: 2324B-4)
[ ] Chamber B(IC: 2324B-2) [ ] Chamber E(IC: 2324B-5)
X] Chamber C(IC: 2324B-3) [ ] Chamber F(IC: 2324B-6)

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

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

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

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

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:

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

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

4.3. MEASUREMENT UNCERTAINTY

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

on the apparatus:

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

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

5.1. DESCRIPTION OF EUT

The EUT is a BLUETOOTH, ZIGBEE and DTS/UNII a/b/g/n MIMO Satellite setup box.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Total Output Total Output

Power Power

(MHz) (dBm) (mWw)

5180 - 5240 802.11a 14.61 28.91
5745 - 5825 802.11a 16.52 44.87
5180- 5240 802.11n HT20 14.57 28.64
5745 - 5825 802.11n HT20 19.18 82.79
5190- 5230 802.11n HT40 10.94 12.42
5755 - 5795 802.11n HT40 12.05 16.03
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The transmitter has average conducted output power as follows:

SISO

36 5180 14.4
40 5200 14.3
802.11a 6 Mbps
a4 5220 14.3
59 48 5240 14.2
(UNII-1) 36 5180 13.6
802.11n MSCO 40 5200 13.8
(HT20)
a4 5220 13.9
48 5240 13.5
802.11n 38 5190 9.7
MSCO
(HT40) 46 5230 9.8
149 5745 14
153 5765 17.2
802.11a 6 Mbps 157 5785 17.2
161 5805 17
165 5825 14.1
58 149 5745 13
(UNII-3) 153 5745 16.6
802.11n
(HT20) MCSO0 157 5785 16.6
161 5805 16.5
165 5825 13
802.11n 151 5755 9.1
MCSO0
(HT40) 159 5795 8.9
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MIMO
Band Freq Avg Pwr Avg Pwr
Mode Mode Ch# . Co C1
(GHz) (MH2) (dBm) (dBm)
36 5180 12.3 12.1
40 5200 12.3 12
st | sco
5.2 (HT20) 44 5220 12.3 11.9
(UNII-1) 48 5240 122 11.9
38 5190 8.3 8.2
it | o
(HT40) 46 5230 8.2 8.2
149 5745 13.2 13.1
153 5765 13.2 13.3
802.11n
y (H120) MCS0 157 5785 16.5 16.8
(UNIL3) 161 5805 16.5 16.8
165 5825 13.2 13.3
151 5755 9.2 9.2
it | ysco
(HT40) 159 5795 8.7 9.1
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5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes two Printed antennas, with maximum gain of 2.4 dBi and 3.9dBi.

List of test reduction and modes covering other modes:

802.11a legacy 1TX

802.11HT20 1TX

802.11HT20 2TX STBC

802.11n HT20 2TX CDD

802.11n HT40 1TX

802.11n HT40 2TX STBC

802.11n HT40 2TX CDD
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5.4. WORST-CASE CONFIGURATION AND MODE

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

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

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

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

802.11a mode: 6 Mbps
802.11n HT20mode: MCS0O

802.11n HT40mode: MCSO
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

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

1 ethernet |1 RJ-45 un-shielded |5 N/A
2 N/A
TEST SETUP

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

AC MAIN POWER SOURCE

—

ROUTER

LAPTOP

Control Room
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this report:

Test Equipment List

Description Manufacturer [Model Asset Cal Due
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01069 [12/20/15
Spectrum Analyzer,9KHz-40GHz HP 8564E C00986 |04/01/16
EMI Test Receiver, 9 kHz-7 GHz R&S ESCI7 1000741 (08/13/15
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 [08/18/15
Peak Power Meter Agilent / HP E4416A C00963 |12/13/15
Peak / Average Power Sensor Agilent / HP E9327A C00964 |12/13/15
Antenna, Horn, 1-18 GHz ETS 3117 C01022 |02/21/16
Antenna, Horn,18- 26 GHz ARA MWH-1826/B |C00946 |11/12/15
Antenna, Horn, 26-40 GHz ARA MWH-2640 C00891 |06/28/16
Antenna, Bilog, 30MHz-1 GHz Sunol Sciences |JB1 T243 03/06/16
RF Preamplifier, 100KHz -> 1300MHz |HP TBD C00825 [06/01/16
RF Preamplifier, 1GHz - 18GHz Miteq NSP4000-SP2 |924343 |[03/23/16
RF Preamplifier, 1GHz - 26.5GHz HP 8449B T404 06/29/16
AC Power Supply, 2,500VA 45-500Hz |Elgar-Ametek CW2501M FO0013 |CNR

RF Preamplifier, 1GHz - 40GHz Miteq NSP4000-SP2 |C00990 |08/20/15
Attenuator / Switch driver HP 11713A F00204 [CNR

Low Pass Filter 3GHz Micro-Tronics LPS17541 F00219 [05/23/16
High Pass Filter 5GHz Micro-Tronics HPS17542 F00222 [05/22/16
High Pass Filter 6GHz Micro-Tronics HPM17543 F00224 [05/22/16
Radiated Software UL UL EMC Ver 9.5, July 24, 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 Ver2.1.1.1, Jan 20 2015
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7. SUMMARY TABLE

FCC Part RSS Test Description Test Limit Test Test Worst Case
Section Section Condition Result
15.407 (a) RSS-247 Occupied Band width (26dB) N/A Pass 39.96MHz
15.407 Risz"z‘:w 6dB Band width (5.8Ghz) 500KHz Pass 15.33 MHz
15.407 RSS-247 [TX Cond. Power5.15-2.25, 5.25- <24dBm or pass 15.39dBm
(@)(2) 6.2 5.35 & 5.47-5.725 11+10Log(OBW) i
15.407 RSS-247 < 30dBm or Conducted
@) 6.2.4 TX Cond. Power 5.725-5.825 17+10Log(OBW) Pass 19.89 dBm
15.407 RSS-247
@) 62 PSD (5.2,5.3,5.5GHz) <1idBm Pass 4.72dBm
15.407 RSS-247
(@)(5) P PSD (5.8GHz) 30dBm per 500kHz 7.15dBm
15.207 (a) | RSS-GEN |AC Power Line conducted Section 10 Pass 53.78dBUV
8.8 emissions Radiated
15.407 (b) RSS-GEN " " P
2 15.200 8.9/7 Radiated Spurious Emission < 54dBuVv/m Pass 53.5dBuv/m
15.407 RSS-247 Radiated /
) 6.3 Dynamic Frequency Selection N/A Condcuted Pass N/A
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REPORT NO: 15U20805-E3A

MODEL ID: ID: 082

DATE: September 3, 2015
FCC: DKN1018

8. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

None; for reporting purposes only.

PROCEDURE

KDB 789033 Zero-Span Spectrum Analyzer Method.

8.1. ON TIME AND DUTY CYCLE RESULTS
Mode ON Time|Period|Duty Cycle | Duty Duty Cycle 1/T
B X Cycle |Correction Factor | Minimum VBW
(msec) |(msec)| (linear) (%) (dB) (kHz)
802.11a 2.06| 2.17 0.950( 95.0% 0.22 0.485
802.11n HT20 1.91 2 0.949( 94.9% 0.23 0.525
802.11n HT40 0.92 1 0.893( 89.3% 0.49 1.087
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REPORT NO: 15U20805-E3A

MODEL ID: ID: 082

DATE: September 3, 2015

FCC: DKN1018

8.2. DUTY CYCLE PLOTS

DUTY CYCLE 802.11a MODE

- Agilent 09:04:58 Aug 1, 2015

R T

Freg/Channel

Rel 30.5 dBm

A Mkl 2169 ms

Atien 30 dB 0.07 dB

#Peak

Im

| o2 | | |

Certer Freq
5.20000000 GHz

Log

L™

T o

10
dBf

Ofist

Stait Freq
520000000 GHz

10.5

dB

Stop Freq
5.20000000 GHz

#PAvg

CF Step
§.00000000 MHz
Auto Man

Center 5.200 000 GHz
Res BW 8 MHz

Span 0 Hz
#VBW 50 MHz Sweep 3 ms (1001 pts)

Manber
1R
14
ar
A

Amplilude

17.25 dBm
1.04 dB

17.25 dBm
0.07 dB

Freq Ciiset
0.00000000 Hz

Signal Track
Cf

On

|
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REPORT NO: 15U20805-E3A
MODEL ID: ID: 082

DATE: September 3, 2015
FCC: DKN1018

DUTY CYCLE 802.11n HT20 MODE

¥ Agilent 09:29:39 Aug 1, 2015

R T

Freg/Channel

Ref 30.5 dBm

Atten 30 dB

A Mkr2 2.007 ms

-0.12 dB

#Peak

Certer Freq
520000000 GHz

Log

=
& T

10
dB/

Ofist

Stait Freq
520000000 GHz

10.5

dB

Stop Freq
520000001 GHz

#PAvg

CF Etep
1.00000000 Hz
Auto Man

#Res BW & MHz

Center 5.200 000 000 GHz

#VBW 50 MHz

Span 10 Hz
#Sweep 3 ms (1001 pis)

Maber Tiace
1R i)
1A 1)
2R i)
2A 1"

Type
Time
Time
Time
Time

K Axiz
482 ps
1.908 ms
482 ps

2.007 ms

Amplifude
15.25 dBm
1.74 dB
15.25 dBm
-0.12 dB

Freq Cliset
0.00000000 Hz

Signal Track

On

DUTY CYCLE 802.11n HT40 MODE

W Agilent 09:36:02 Aug 1. 2015

R T

Freq/Channel

Rel 30.5 dBm

Atten 30 dB

AMk2 1.03ms

0.53 dB

#Peak

Certer Freq
519000000 GHz

Log

10z
v

10
dB/

Otist

Stait Freq
5.19000000 GHz

10.5

dB

Stop Freq
519000001 GHz

#PAvg

CF Step
1.00000000 Hz
Auto Man

#Res BW & MHz

Center 5.190 000 000 GHz

#VBW 50 MHz

Span 10 Hz
#5weep 2 ms (1001 pis)

Maiker
1R
14
IR
2A

X Axiz
702 us
820 us
702 us
1.02 ms

Amglilude

6.08 dBm
0.47 dB

6.08 dBm
0.53 dB

Freq Cifset
0.00000000 Hz

Signal Track
On cf
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

9. MEASUREMENT METHOD

789033 D02 General UNII Test Procedures New Rules vO1

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

The Duty Cycle is less than 98% and consistent, KDB 789033 Method AD with Power RMS Averaging and
duty cycle correction is used.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

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

LIMITS

FCC §15.407

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

TEST PROCEDURE

Reference to 789033 D02 General UNII Test Procedures New Rules vO1: The transmitter output is connected
to a spectrum analyzer with the RBW set to100KHz, the VBW >= 3 x RBW, peak detector and max hold.
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REPORT NO: 15U20805-E3A
MODEL ID: ID: 082

DATE: September 3, 2015
FCC: DKN1018

RESULTS
10.1.1. 802.11a MODE IN THE 5.8 GHz BAND
Channel|Frequency|6 dB Bandwidth| Minimum Limit
(MHz) (MHz) (MHz)
Low 5745 15.330 0.5
Mid 5785 15.510 0.5
High 5825 15.450 0.5
Worst 15.510
10.1.2. 802.11n HT20 MODE IN THE 5.8 GHz BAND
Channel|Frequency|6 dB Bandwidth| Minimum Limit
(MHz) (MHz) (MHz)
Low 5745 15.750 0.5
Mid 5785 15.510 0.5
High 5825 15.660 0.5
Worst 15.750
10.1.3. 802.11n HT40 MODE IN THE 5.8 GHz BAND
Channel|Frequency|6 dB Bandwidth| Minimum Limit
(MHz) (MHz) (MHz)
Low 5755 36.300 0.5
High 5795 36.000 0.5
Worst 36.300
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10.1.4. 6 dB BANDWIDTH MID CH PLOTS

11a 5.8 Mid Ch 11n HT20 5.8 Mid Ch
H Agilent 16:45:03 Jul 30, 2015 R T |Freg/Channel Agilent 16:51:44 Jul 30, 2015 R T |FregiChannel
AMKI1 1551 MHz Certer F A Mkl 1561 MHz Corter F
. erter Freq | erter Freq
Elg‘aazl((, dBm Atten 20 dB 0.77 dB £ 78200000 GLix ?pe;:g dBm Atten 20 dB 0.06 dB 5 76200000 GH
Log Log
10 = . Stait Freq 10 Stait Freq
1= P
dB! S o 5.77000000 GHz dB/ o) Y 577000000 GHz
Offst Ofist
104 104
dB Siop Freq dB Slop Freq
5.80000000 GHz 5.80000000 GHz
DI DI
04 0.3
dBm CF Step dBm CF Step
3.00000000 MHz 3.00000000 MHz
#PAvg Auto @ #PAvg % %
V1 52 Freq Citset V1 52 Freq Ciset
S3 FC 0.00000000 Hz S3 FC 0.00000000 Hz
AA AA
a(): nfi):
FTun Signal Track FTun Signal Track
Swp on cf Swp on cf
Center 5.785 00 GHz Span 30 MHz Center 5.785 00 GHz Span 30 MHz
#Res BW 100 kHz #WVBW 300 kHz Sweep 20 ms (1001 pis) #Res BW 100 kHz #VBW 300 kHz Sweep 20 ms (1001 pts)
|
11n HT40 5.8 Mid Ch
Agilent 16:56:25 Jul 30, 2015 R T |Freg/Channel
A Ml 36.30 MHz Certer F
Rel 20 dBm Atten 20 dB -0.06 dB erier Freq
aPeal 5.75500000 GHz
Log
10 Starnt Freg
dB/ 5.72500000 GHz
Offst iR
104
4B L Shaun Stop Freq
5.78500000 GHz
ol
9.5
dBm CF Siep
6.00000000 MHz
#PAvg Auto Man
V1 52 Freq Cifset
53 FC 0.00000000 Hz
AA|
a(t):
FTun Signal Track_
Swp On cif
Center 5.755 00 GHz Span 60 MHz
#Res BW 100 kHz #VBW 300 kHz ~ Sweep 20.33 ms (1001 pis)
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082

FCC: DKN1018

10.2. 26 d

LIMITS

B BANDWIDTH

None; for reporting purposes only.

RESULTS

10.2.1.

802.11a MODE IN THE 5.2 GHz BAND

Channel|Frequency|

26 dB Bandwidth

(MHz) (MHz)
Low 5180 22.27
Mid 5200 27.00
High 5240 24.41
Worst 27.00
10.2.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5180 19.77
Mid 5200 19.92
High 5240 21.12
Worst 21.12
10.2.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND
Channel|Frequency|26dB Bandwidth
(MHz) (MHz)
Low 5190 39.90
Mid 5230 39.96
Worst 39.96
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REPORT NO: 15U20805-E3A DATE: September 3, 2015

MODEL ID: ID: 082 FCC: DKN1018
10.2.4. 802.11a MODE IN THE 5.8 GHz BAND
Channel|FrequencypP6 dB Bandwidth
(MHz) (MHz)
Low 5745 21.81
Mid 5785 33.70
High 5825 20.97
Worst 33.70
10.2.5. 802.11n HT20 MODE IN THE 5.8 GHz BAND
Channel|Frequencyp6 dB Bandwidth
(MHz) (MHz)
Low 5745 19.65
Mid 5785 31.30
High 5825 19.68
Worst 31.30
10.2.6. 802.11n HT40 MODE IN THE 5.8 GHz BAND
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5755 39.65
High 5795 39.78
Worst 39.78
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REPORT NO: 15U20805-E3A

MODEL ID: ID: 082

DATE: September 3, 2015
FCC: DKN1018

11a 5.2 Mid Ch 11a 5.8 Mid Ch
#  Agilent 15:67:43 Jul 30, 2015 L Freq/Channel # Agilent 15:52:23  Jul 38, 2015 L Freq/Channel
a Mkrl 26,996 MHz a Mkrl 33.696 MHz

Ref 28 dBm Puten 26 48 9382 o || Gonter Freaql | Jp. oy gp, Areen 20 dB 0507 o || Genter Freg

WPock 5. GHz eheak 5.78560060 GHz

Log Log ‘

1@ StartFreq 18 ! StartFreq

dB/ 5.13300068 GHz dB/ 5.75500800 GHz|

Offst Offst

},g"‘ Stop Freq égﬂ " 1 Stop Freg

1R 1 5.217a0068 GHz L3 5.81260800 GHz|

) &, o 1]

ot | eF step| | [5:8? CF Step
3 MHz| 5.4 MHz|

;Pﬂvg | Ao Man #PAva I_m Manl

U1 52 || Freq Offset v 82 Freq Offset

53 FC 0. Hz 53 FC 'R Hz|

AR |I— Afl

£ £

F'I('u)n | Signal Track F%,)n Signal Track
n OFf On oif

Swp 1 = Swp =]

|
Center 5.266 800 GHz Span 34 MHz Center 5.785 000 GHz Span 54 MHz

#Res BH 270 kHz #UBH 820 kHz

#5weep 108 ms (1081 pts)

#Res BH 330 kHz #UBH 8 MHz

#Sweep 108 ms (1001 pts)

11n HT20 5.2 Mid Ch

11n HT20 5.8 Mid Ch

4% Agilent 15:38:21 Jul 38, 2915 L Freq/Channel Agilent 16:13:14  Jul 38, 2815 L Freq/Channel
a Mkl 19.92 M r a Ml 31304 Fhl™ r

Ref 28 dBm Atten 20 dB -2.239 dB enter Freq Ref 20 dBm ftten 28 dB -6.915 dB enter Freq

#Peak 5. Hz #Peak 5.785 Hz,

Log Lag ‘

18 StartFreq 1 L Start Freq

dB/ i 5.18500088 GHz dB/ 5.75900808 GHz

Offst Offst

ig.:l Stop Freq 5%4 R 1 Stop Freq

ol 1R . 5.21589088 GHz ol <, & 5.81160908 GHz

-21.4 ¥ -17.3

dBm CF Step 1B CF Step)

#Pva Flg.t rquz +Phvg 95.5@@@@@@@ Plez

uto an| uta an|
o ' s

vl 52 Freq Offset vl os2 | Freq Offset,

53 FC a. Hz| 83 FC 6. Hz|
AR AR L

£ £

F%n Signal Track F'I('u)n Signal Track

Swp n 0t} Swp On i

Center 5.200 80 GHz Span 30 MHz Center 5.785 000 GHz Span 52 MHz

#Res BH 200 kHz #YBH 626 kHz #Sweep 100 ms (1001 pts) #Res BH 368 kHz #YBH 1.5 MHz #5ueep 100 ms (1681 pts)

11n HT40 5.2 Mid Ch

11n HT40 5.8 Mid Ch
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REPORT NO: 15U20805-E3A DATE: September 3, 2015

MODEL ID: ID: 082 FCC: DKN1018
% Agilent 15:42:11 Jul 30, 2815 L Freq/Channel # Agilent 16:24:40 Jul 30, 2015 L Freq/Channel
a Mkrl 39.96 MHz a Mkrl 39.650 MHz
Ref 20 dBn Rtten 20 dB 6.139 b || Center Freal | p.r o5 4pn Atten 28 dB 6513 dg ||  Genter Freq
oPeak 5.1 He| | [epeak 5.75560000 GHz
Log Log
18 Start Freq 10 Start Freq
dB/ L1 5.16088008 GHz dB/ 5.72450000 GHz
Offst Offst
ég"‘ Stop Freq égﬂ Stop Freq
ol 5.22080088 GHz ol 5.78550008 GHz
i % 2 CF Step| | |57 . 3 CF Step)
iy L B MHz 6.1 MHz
#PAva LM Han ;Pﬂvg m Man
v 82 Freq Offset vl 52 Freq Offset,
$3 FC . Hz 33 FC . Hz
AR AA
£(f . £ifn .
) Signal Track| ) Signal Track
FTun FTun
Swp n Off Swp On Off
Center 5.190 60 GHz Span 6O MHz Center 5.755 806 GHz Span 61 MHz
#Res BH 398 kHz #BH 1.2 MHz #5weep 100 ms (1891 pts) #Res BH 398 kHz #UBH 1.2 MHz #Sueen 100 ms (1001 prs)
|
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MODEL ID: ID: 082 FCC: DKN1018

10.3. 99% BANDWIDTH

None; for reporting purposes only.

RESULTS
10.3.1. 802.11a MODE IN THE 5.2 GHz BAND
Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 5180 16.273
Mid 5200 16.125
High 5240 16.233
Worst 16.273
10.3.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND
Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 5180 17.481
Mid 5200 17.401
High 5240 17.495
Worst 17.495
10.3.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5190 35.498
Mid 5230 35.738
Worst 35.738
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REPORT NO: 15U20805-E3A

DATE: September 3, 2015

MODEL ID: ID: 082 FCC: DKN1018
10.3.4. 802.11a MODE IN THE 5.8 GHz BAND

Channel|Frequency[99% Bandwidth
(MHz) (MHz)
Low 5745 16.087
Mid 5785 16.184
High 5825 16.304
Worst 16.304

10.3.5. 802.11n HT20 MODE IN THE 5.8 GHz BAND

Channel(Frequency|99% Bandwidth
(MHz) (MHz)
Low 5745 17.327
Mid 5785 17.243
High 5825 17.234
Worst 17.327

10.3.6. 802.11n HT40 MODE IN THE 5.8 GHz BAND

Channel|Frequency| 99% Bandwidth
(MHz) (MHz)
Low 5755 35.303
High 5795 35.640
Worst 35.640

Page 31 of 200
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888

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



REPORT NO: 15U20805-E3A
MODEL ID: ID: 082

DATE: September 3, 2015
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10.3.7. 99% BANDWIDTH PLOTS
11a 5.2 Mid Ch 11a 5.8 Mid Ch
¥ Agilent 15:04:16 Jul 38, 2615 L Freq/Channel Agilent 15:48:36  Jul 38, 2915 L Freq/Channel
| ] |
Th Frea 5.2 oFz Tria Tre | o somer Fred Th Frea 5785 Oz Trig Tree ||  Semier Fred
Occupied Bandwidth |Hveragea: 168 I | Occupied Bandwidth Averages: 108 I
| Start Freq| Start Freq|
51 Hz 5.76500080 GHz
Ref 20 dBm Atten 26 dB Ref 28 dBm Atten 20 dB
#Samn T T T T T Stop Freq #3amp T T T T Stop Freq
Log | | L ] N 0.22080088 GHz Log Py | ol | 5.80560800 GHz|
1@ Q“_"_ _I w 1@ p h'd
dB/ > \x CF Step B/ = N CF Step
pifer AL 4 hitiz Offst [THIATHRAY sl | 2 Mz
184 (fut Man 10.4 Futo Man
B | 1 dB .
i | Freq Offset Freq Offset
Center 5.200 G0 GHz Snan 40 Mz || & Hz Center 5.765 06 GHz Span 46 WAz || & He
#Res BH 3308 kHz #VBH 1 MHz Sweep 1.132 ms (1008 pts) #Res BH 330 kHz #YBW 1 MHz Sweep 1.132 ms (1900 pts)

- 5 = = Signal Track| - - - = Signal Track|
Occupied Bandwidth Occ BH 7 Par  99.00 7 |[lon 0ff Occupied Bandwidth Occ BW % Pur  93.00 % |Jloy i
16.1248 MH=z * dB -26.00 dB 16.1839 MHz ® dB -26.00 dB

Transmit Freq Error 14.325 kHz Transmit Freq Error -16.775 kHz
% «B Bandwidth 18.581 MHzx % dB Bandwidth 20.558 MHz¥
| |
11n HT20 5.2 Mid Ch 11n HT20 5.8 Mid Ch
3% Agilent 15:27:53 Jul 38, 2815 L Freq/Channel # Agilent 16:18:21 Jul 38, 2015 L Freq/Channel
| |
Thfrea 5.2 6z Trig Free || c Somier Fred Th Freq  5.795 GHe Trig Free || < Somter Fred
Occupied Bandwidth |Hverage5: 188 | | Occupied Bandwidth Averages: 108 I
Start Freq| Start Freq
51 GHz 5765600008 GHz
Ref 28 dBm Atten 20 dB Ref 26 dBm Atten 260 dB
#3amp T T T T T Stop Freq #5amp T T T T Stop Freq
Log | | ! | | 5.22080088 GHz Lag | PR A T T 5.80500008 GHz
16 bl L L i 10 b
4B/ = = CF Step 4B/ CF Step|
L PO T 1 W1 7 A f 4 HHz Offst f g | e MHz
10.4 | w Auto Man 10.4 A Men
& | ! I | EE— 4B | | —
t } } Freq Dffset ] Freq Offset
Center 5.206 08 Gz Span 40 Mz || - el | |center 5.765 46 Giz San 40 iz || & Hz
#Res BH 360 kHz #YBH 1.1 MHz  Sweep 1.066 ms (1000 pts) #Res BH 368 kHz #UBH 1.1 MHz  Sweep 1.666 ms (1000 prs)

- - - = Signal Track - - = = Signal Track
Occupied Bandwidth Occ BH % Pwr  93.08 % |[lon 0off] Occupied Bandwidth Occ BH % Pur  99.80 % ffon 0ff]
17.4009 MH=z ® dB -26.00 dB 17.2431 MHz ® dB  -26.00 dB
Transmit Freq Error  -5.014 kHz Transmit Freq Error  -38.113 kHz
% dB Bandwidth 19.014 MHz* % dB Bandwidth 19.952 MHz*

11n HT40 5.2 Mid Ch

11n HT40 5.8 Mid Ch

Agilent 15:40:44 Jul 38, 2915 L Freq/Channel # Agilent 16:23:19 Jul 38, 2015 L Freq/Channel
| |
Th Frea 5.0 oAz Trig Free || o (onter Frea Th Frea 5755 oFz Trig Fres || - Sonter Fred
Occupied Bandwidth |Hverage5: 188 | | Occupied Bandwidth Averages: 100 I
Start Freq| Start Freq
5.15089088 GHz 5.71568808 GHz
Ref 28 dBm Atten 20 dB Ref 26 dBm Atten 260 dB
#Samp T T T T T Stop Freq #Samp T T T T T Stop Freq
Log | | | I | 5.23000000 GHz Log [ | I | I 5.79500808 GHz
10 B e T 18 T T T §
4B/ 5 rs CF Step 4B/ S P - CF Step|
0ffst 1 8. MHz OFfst "y 3. MHz
10.4 i Auto Man 10.4 [T ANTI, L, T u Man
B } 1 | & { | }

HH ‘ Freq Offset, L i i i Freq Offset
Center 5.0190 08 Gz Span 60 Mz || O He| | |center 5.755 46 Giz San 80 Mz || & Hz
#Res BH 758 kHz #WBH 2.2 MHz  Sweep 1.066 ms (1000 pts) #Res BH 758 kHz #UBH 2.2 MHz  Sweep 1.066 ms (1000 prs)

= = - - Signal Track| = = - - Signal Track
Occupied Bandwidth Occ BH % Pwr 9.8 % |[lon 0off] Occupied Bandwidth Occ BH % Pur  99.80 % ffon 0ff]
35.4979 MHz * dB  -26.00 dB 35.3928 MHz ® dB -26.00 dB
Transmit Freq Error  -70.233 kHz Transmit Freq Error  -72.672 kHz
% dB Bandwidth 37.772 MHz* % dB Bandwidth 37.708 MHz*
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

10.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1) (2) (3)

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

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

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

DIRECTIONAL ANTENNA GAIN
There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015

MODEL ID: ID: 082 FCC: DKN1018

RESULTS
10.4.1. 802.11a MODE IN THE 5.2 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5180 22.27 | 16.273 4.00
Mid 5200 27.00 | 16.125 4.00
High 5240 24.41 16.233 4.00
Limits
Channel | Frequency | FCC IC Max Power FCC IC PPSD
Power EIRP IC Limit PPSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5180 24.00 22.11 18.11 24.00 11.00 | 10.00 | 11.00
Mid 5200 24.00 22.07 18.07 24.00 11.00 | 10.00 | 11.00
High 5240 24.00 22.10 18.10 24.00 11.00 | 10.00 | 11.00

Duty Cycle CF (dB)| 0.22 |Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Chain 1| Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 14.400 14.62 24.00 -9.38
Mid 5200 14.300 14.52 24.00 -0.48
High 5240 14.200 | 14.42 24.00 -9.58

PPSD Results

Channel | Frequency | Chain 1| Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 3.856 4.08 11.00 -6.92
Mid 5200 3.883 4.10 11.00 -6.90
High 5240 3.964 4.18 11.00 -6.82
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REPORT NO: 15U20805-E3A DATE: September 3, 2015

MODEL ID: ID: 082 FCC: DKN1018
10.4.2. 802.11n HT20 MODE IN THE 5.2 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5180 19.77 | 17.481 4.00
Mid 5200 19.92 17.401 4.00
High 5240 21.12 17.495 4.00
Limits
Channel | Frequency | FCC IC Max Power FCC IC PPSD
Power EIRP IC Limit PPSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5180 24.00 22.43 18.43 24.00 11.00 | 10.00 | 11.00
Mid 5200 24.00 22.41 18.41 24.00 11.00 | 10.00 | 11.00
High 5240 24.00 22.43 18.43 24.00 11.00 | 10.00 | 11.00

Duty Cycle CF (dB)| 0.23 |Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Chain 1| Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 13.600 | 13.83 24.00 -10.17
Mid 5200 13.800 | 14.03 24.00 -9.97
High 5240 13.500 | 13.73 24.00 -10.27

PPSD Results

Channel | Frequency | Chain 1| Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5180 3.904 4.13 11.00 -6.87
Mid 5200 3.692 3.92 11.00 -7.08
High 5240 3.648 3.88 11.00 -7.12
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MODEL ID: ID: 082 FCC: DKN1018

10.4.3. 802.11n HT40 MODE IN THE 5.2 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5190 39.30 35.50 4.00
High 5230 39.40 | 35.74 4.00
Limits
Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5190 24.00 23.00 23.00 24.00 11.00 10.00 11.00
High 5230 24.00 23.00 23.00 24.00 11.00 10.00 11.00

Duty Cycle CF (dB)| 0.49 |Included in Calculations of Corr'd Power & PPSD

Output Power Results

Channel | Frequency | Chain 1| Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5190 9.70 10.19 24.00 -13.81
High 5230 9.80 10.29 24.00 -13.71
PPSD Results
Channel | Frequency | Chain 1| Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5190 -3.71 -3.22 11.00 -14.22
High 5230 -3.84 -3.35 11.00 -14.35
Page 36 of 200
UL VERIFICATION SERVICES INC.

FORM NO: CCSUP4701H

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.

47173 BENICIA STREET, FREMONT, CA 94538, USA



REPORT NO: 15U20805-E3A

MODEL ID: ID: 082

DATE: September 3, 2015

FCC: DKN1018

10.4.4. 802.11a MODE IN THE 5.8 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5745 21.81 | 16.087 4.00
Mid 5785 33.70 | 16.184 4.00
High 5825 20.97 | 16.304 4.00
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit |PPSD | PSD Limit
Limit Limit Limit Limit [ Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) [ (dBm)
Low 5745 30.00 29.06 35.06 30.00 | 30.00 | 17.00 30.00
Mid 5785 30.00 29.09 35.09 30.00 | 30.00 | 17.00 30.00
High 5825 30.00 29.12 35.12 30.00 | 30.00 | 17.00 30.00
Duty Cycle CF (dB)| 0.22 [|Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain 1| Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5745 14.00 14.22 30.00 -15.78
Mid 5785 17.20 17.42 30.00 -12.58
High 5825 14.10 14.32 30.00 -15.68
PPSD Results
Channel | Frequency | Chain 1| Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5745 1.28 1.50 30.00 -28.50
Mid 5785 4.23 4.45 30.00 -25.55
High 5825 0.95 1.17 30.00 -28.83
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: September 3, 2015
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10.4.5. 802.11n HT20 MODE IN THE 5.8 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5745 19.65 | 17.327 4.00
Mid 5785 31.30 | 17.243 4.00
High 5825 19.68 | 17.234 4.00
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit |PPSD | PSD Limit
Limit Limit Limit Limit [ Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) [ (dBm)
Low 5745 29.93 29.39 35.39 30.00 | 30.00 | 17.00 30.00
Mid 5785 30.00 29.37 35.37 30.00 | 30.00 | 17.00 30.00
High 5825 29.94 29.36 35.36 30.00 | 30.00 | 17.00 30.00
Duty Cycle CF (dB)| 0.23 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain 1| Total Power Power
Meas | Corr'd Limit Margin
Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5745 13.00 13.23 30.00 -16.77
Mid 5785 16.60 16.83 30.00 -13.17
High 5825 13.00 13.23 30.00 -16.77
PPSD Results
Channel | Frequency | Chain 1| Total PPSD PPSD
Meas | Corr'd Limit Margin
PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5745 0.22 0.45 30.00 -29.55
Mid 5785 3.54 3.77 30.00 -26.24
High 5825 -0.37 -0.14 30.00 -30.14
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10.4.6. 802.11n HT40 MODE IN THE 5.8 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional
26 dB 99% Gain
BW BW
(MHz) (MHz) (MHz) (dBi)
Low 5755 39.65 | 35.303 4.00
High 5795 39.78 | 35.640 4.00
Limits
Channel | Frequency | FCC IC IC Power | FCC IC PPSD
Power | Power EIRP Limit |PPSD | PSD Limit
Limit Limit Limit Limit [ Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) | (dBm) | (dBm) | (dBm)
Low 5755 30.00 30.00 36.00 30.00 | 30.00 | 17.00 30.00
High 5795 30.00 30.00 36.00 30.00 | 30.00 | 17.00 30.00

Duty Cycle CF (dB)| 0.49

Included in Calculations of Corr'd Power & PPSD

Output Power Results

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

Power | Power
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5755 9.10 9.59 30.00 -20.41
High 5795 8.90 9.39 30.00 -20.61

PPSD Results

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

PPSD | PPSD
(MHz) (dBm) | (dBm) (dBm) (dB)
Low 5755 -7.17 -6.68 30.00 -36.68
High 5795 -7.97 -7.48 30.00 -37.48
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10.4.7.
PSD

OUTPUT POWER AND PPSD PLOTS, Chain 1

11a 5.2 Mid Ch

11a 5.8 Mid Ch

# Agllent 14:3046 Aug 3, 2015 R T |Freg/Channel # Agllent 14:54:05 Aug 3. 2015 R T |Freg/Channel
Mkr1 5.201 00 GHz Cerler F Mkr1 5.784 30 GHz Cerler E
erter Freq erter Freg
Rel 16.4 dBm #Atten 26 dB 3.883 dBm 520000000 GHz Rel 16.5 dBm #Aten 26 dB 4.232 dBm 5 76500000 GHa
#Avg 1 #Avg
Log Log 2
10 Stait Freq 10 = Stant Freq
dB/ 5.17500000 GHz dB/ 5.76000000 GHz
Otist Ofist
0.4 0.5
dB Stop Freg dB Slop Freq
5.22500000 GHz £.81000000 GHz
CF Step CF Step
£.00000000 MHz ||| 5-00000000 MHz
Phvg Aute Men :’nA(;g Auto Wan
Center 5.200 00 GHz Span 50 MHz w1 s2)
#Res BW 1 MHz AVEWIMHZ  #Sweep20ms (1001 pts) || o UFJH‘EU%U%ESS; 53 Fs 0 ,,Fu’ne,,‘g,,‘f,‘u'ﬁfﬁ
Marber Tiace Type X Axic Amglilude ) AL )
1 ) Fieq §.201 00 GHz 2.88 dBm n“]
Signal Track FTun Signal Track
Cn cf Swp On Cf
Center 5.785 00 GHz Span 50 MHz
#Res BW 510 kHz #VBW 1.5 MHz #Sweep 20 ms (1001 pis)
11n HT20 5.2 Mid Ch 11n HT20 5.8 Mid Ch
% Agilent 14:35:48 Aug 3. 2015 R T |Freg/Channel Agilent 15:10:43 Aug 3, 2015 R T |Freg/Channel
Mkr1 5.199 20 GHz Certer F Mkr1 5.785 65 GHz Certer F
erter Freq erter Freq
Rei 16.4 dBm #Atlen 26 dB 3.692 dBm 5 20000000 GHr Rel 16.5 dBm #Atien 26 dB 3.535 dBm 5 78500000 GHz
#Avg 1 #Avg
Log Log 1
10 Staif Freq 0 2 Stail Freq
dB/ 5.17500000 GHz dB/ 5.76000000 GHz
Olist Otist
0.4 0.5
4B Stop Freq dB Stop Freq
5.22600000 GHz 5.81000000 GHz
CF Step CF Step
5.00000000 MHz ||} £-00000000 MHz
PAvg Auto Man Phvg Auto Man
100
Center 5.200 00 GHz Span 50 MHz W1 s2|
#Res BW 1 MHz #VBWIMHz _ #Sweep 20 ms (1001 pts) | EJ;’O%O%'O'SHE; 3 F 0 rlz:nrnen%n%gsﬁi
Matker Tisce Type X Axis Amplitude B AA B
1 ") Fieg 5.188 20 GHz 2.63 dBm ﬂ(”'
Signal Track FTun Signal Track_
On [o54 Swp On of
Center 5.785 00 GHz Span 50 MHz
#Res BW 510 kHz #VBW 1.5 MHz #Sweep 20 ms (1001 pis)
11n HT40 5.2 Mid Ch 11n HT40 5.8 Mid Ch
Agilent 14:33-05 Aug 3, 2015 R T |Freg/Channel i Agilent 15:17:13 Aug 3, 2015 R T |Freg/Channel
Mkr1 5.191 45 GHz Cerler F Mkr1 5.753 70 GHz Cerler F
X erter Freq R erter Freq
Rel 16.4 dBm #Atten 26 dB 3.703 dBm 519000000 GHz Rel 16.5 dBm #Atten 26 dB 7.165 dBm 575500000 GHz
#Avg #Avg
Log T Log
10 e Stait Freq 10 Stant Freq
dB/ 5.16500000 GHz dB/ N 5.73000000 GHz
Ofist Otist ]
0.4 0.5
dB Stop Freq dB Slop Freg
£.21500000 GHz £.78000000 GHz
CF Step CF Step
PA £.00000000 MHz PA 5.00000000 MHz
va Auto Man vg Auto Man
\uo Yan | (400 == Man,
Center 5.190 00 GHz Span 50 MHz W1 52|
#Res BW 1 MHz AVBWIMHz _ #Sweep 20ms (1001pt) | UFJUEU%UCU'U'SHEE <3 F 0 UFU’UEU%U%XS:;
Matser Tisce Type X Axis Amplitude ) AL )
1 (k}] Fieq §.181 45 GHz -3.71 dBm 5":
Signal Track FTun Signal Track
On Cf Swp On cf
Center 5.755 00 GHz Span 50 MHz

#Res BW 510 kHz #VBW 1.5 MHz

#Sweep 20 ms (1001 pis)
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

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

LIMITS

FCC §15.407

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

TEST PROCEDURE

Reference to 789033 D02 General UNII Test Procedures New Rules vO1: The transmitter output is connected
to a spectrum analyzer with the RBW set to100KHz, the VBW >= 3 x RBW, peak detector and max hold.
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RESULTS
11.1.1. 802.11n HT20 MODE IN THE 5.8 GHz BAND
Channel|Frequency| 6dB Bandwidth | 6 dB Bandwidth [ Minimum Limit
(MHz) CHAIN O(MHz) CHAIN 1(MHz) (MHz)
Low 5745 15.66 17.46 0.5
Mid 5785 15.48 17.13 0.5
High 5825 15.87 17.49 0.5
Worst 15.48 17.13
11.1.2. 802.11n HT40 MODE IN THE 5.8 GHz BAND
Channel | Frequency | 6dB Bandwidth |6 dB Bandwidth | Minimum Limit
(MHz) CHAIN O(MHz) CHAIN 1(MHz) (MHz)
Low 5755 36.30 36.25 0.5
High 5795 36.30 36.25 0.5
Worst 36.30 36.25 0.5
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11.1.8.
CHAIN O

6 dB BANDWIDTH MID CH PLOTS

CHAIN 1

11n HT20 5.8 Mid Ch

11n HT20 5.8 Mid Ch

3¢ Agilent 11:57:53 Jul 31, 2015 R T |Freg/iChannel Agilent 11:55:23 Jul 31, 2015 R T |Freg/Channel
2 Mkl 15.48 MHz Cerfer F AMit 17.13 MHz Cerler F

Rel 20 dBm Atien 20 dB -0.60 dB erier Freq Rel 20 dBm Atten 20 dB -0.13 dB erler Freq
4Peak 5.78500000 GHz 4Peak 5.78500000 GHz
Log Log
10 = N Stait Freq 10 Stait Freq
dB/ P 1 5.77000000 GHz dB! = > 5.77000000 GHz
Offst Oftst
103 10.3
dB Stop Freq dB Stop Freq
ol 5.80000000 GHz ol 5.30000000 GHz
0.2 0.8
dBm CF Step dBm CF Step

3.00000000 MHz 3.00000000 MHz
#PAvg Auto Man #PAvg Auto Man
V1 52 Freq Cifset V1 52 Freq Ciiset
53 FC 0.00000000 Hz S3 FC 0.00000000 Hz

AA AA

a(f): a(f): ]
FTun Signal Track Flun Signal Track
Swp On Cf Swp On cf
Center 5.785 00 GHz Span 30 MHz Center 5.785 00 GHz Span 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Sweep 20 ms {1001 pts)

#Res BW 100 kHz #VBW 300 kHz

Sweep 20 ms (1001 pis)

11n HT40 5.8 Mid Ch

11n HT40 5.8 Mid Ch

#Res BW 100 kHz #VBW 300 kHz

Sweep 20 ms (1001 pis)

3 Agilent 12:04:40 Jul 31, 2015 R T |Freg/Channel Agilent 12:02:51 Jul 31, 2015 R T |Freg/Channel
A Mkl 36.30 MHz Certer E AMki1 3625 MHz Certer F

Rel 20 dBm Atten 20 dB -021dB erier Freq Rel 20 dBm Atten 20 dB -0 65 dB erler Freq
ePeak 576500000 GHz sPesk 5.76500000 GHz
Log Log
10 Stait Freq 10 Start Freq
dB/ 573000000 GHz dB/ 573000000 GHz
Ofist Ofist - R
103 = x 103
dB @ - Stap Freq dB 9 e -- & Stop Freq
ol 578000000 GHz ol 578000000 GHz
0.8 0.4
dBm CF Step dBm CF Step

5.00000000 MHz 5.00000000 MHz
#PAvg Auto Man #PAvg Auto Man
v1 52 Freq Cliset v1 524 Freq Ctiset
§3 FC 0.00000000 Hz $3 FC 0.00000000 Hz

AA AA|

ufi): ulf):
ETun Signal Track FTun Signal Track
Swp on cf Swp on cf
Center 5.755 00 GHz Span 50 MHz Center 5.755 00 GHz Span 50 MHz

#Res BW 100 kHz #VBW 300 kHz

Sweep 20 ms (1001 pis)
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REPORT NO: 15U20805-E3A DATE: September 3, 2015

MODEL ID: ID: 082 FCC: DKN1018
11.2. 26 dB BANDWIDTH
LIMITS

None; for reporting purposes only.

RESULTS
11.2.1. 802.11n HT20 MODE IN THE 5.2 GHz BAND
Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)
Low 5180 19.9 21.1
Mid 5200 21.1 21.3
High 5240 21.3 21.1
11.2.2. 802.11n HT40 MODE IN THE 5.2 GHz BAND
Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)
Low 5190 39.2 39.5
High 5230 39.3 39.4
11.2.1. 802.11n HT20 MODE IN THE 5.8 GHz BAND
Channel[Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)
Low 5745 19.7 20.5
Mid 5785 22.7 19.6
High 5825 19.7 20.6
11.2.2. 802.11n HT40 MODE IN THE 5.8 GHz BAND
Channel[Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1l
(MHz) (MHz) (MHz)
Low 5755 39.7 39.5
High 5795 39.4 39.3
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REPORT NO: 15U20805-E3A DATE: September 3, 2015

MODEL ID: ID: 082 FCC: DKN1018
CHAIN O CHAIN 1
11n HT20 5.2 Mid Ch 11n HT20 5.2 Mid Ch
Agilent £9:17:08 Jul 31, 2815 L Freq/Channel # Agilent 69:21:17  Jul 31, 2615 L Freq/Channel
a Mkrl 21.12 MHz| c F a Mkrl 21.238 MHz ¢ F
Ref 28 dBm Atten 20 dB .11 d§ enter Fraq Ref 20 dBm fitten 20 dB a.65 oB ||  enter Freq
sheak 5. GHz WPock 5. GHz
Log Lag
18 Start Freq 1@ StartFreq
dB/ 5.18500809 GHz| dB/ 5.18400000 GHz
Offst Offst
ig"i Stop Freq 5&3 StopFreq
ol 5.21500889 GHz| ol 5.216000080 GHz
iR 1. 1 1
o o & CFstep| | |45 G 2 CF Step)
i 3.00000809 MHz| L 3. MHz
#PRvg [Futo Man #PRug |Futn Man
vl 52 Freq Offset vl sz Freq Offset,
$3 FC . Hz| 83 FC @ Uz
AA AR
£(fx . £ .
i Signal Track i Signal Track
FTun FTun
Swp On Off Sup n Off
Center 5.208 86 GHz Span 30 MHz Center 5.286 608 GHz Span 32 MHz
#Res BH 2008 kHz #WBH 620 kHz #Sween 100 ms (1001 pts) #Res BH 200 kHz #UBH 620 kHz #5weep 100 ms (1001 pts)
| |
11n HT40 5.2 Mid Ch 11n HT40 5.2 Mid Ch
4% Agilent 89:52:62 Jul 31, 2015 L Freq/Channel Agilent 89:57:37  Jul 31, 2815 L Freqg/Channel
a Ml 39.223 MHz a Mkrl 39.43 MHz
Ref 20 dBm Atten 20 dB 0.47 dg || Center Freaf | fp.p o gy Fitten 20 dB -p.52 dB || Center Freq
o 51 GHz, WPook 5.1 GHz
Log Log
18 StartFreq 18 StartFreq
dB/ 5.15950000 GHz dB/ n 5.16880000 GHz
Offst Offst
égﬂ Stop Freq },23 StopFreq
ol 5.22050809 GHz| ol 5.22000000 GHz
248 1 $ cF step| | [52>° kS 5 CF Step)
" 6.1 Mz " 6. Mz
#PAvg Ruta Man #PRvg Auto Man
VL 52 Freq Dffset v 52 Freq Offset,
§3 FC 6. Hz 53 FC @ Hz|
An [ AR
£ £
8 Signal Track b Signal Track
FTun N e FTun o ot
Swp 1 n = Swp n =
]
Center 5.190 000 GHz Span 61 MHz Center 5.19¢ 00 GHz Span 60 MHz
#Res BH 398 kHz #UBH 1.2 MHz #Sweep 100 ms (1001 prs) #Res BH 390 kHz #WBH 1.2 MHz #5weep 100 ms (1001 pts)
|
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REPORT NO: 15U20805-E3A
MODEL ID: ID: 082

DATE: September 3, 2015
FCC: DKN1018

CHAIN O CHAIN 1
11n HT20 5.8 Mid Ch 11n HT20 5.8 Mid Ch
Agilent 15:24-14 Aug 11, 2015 R T |Freg/Channel # Agilent 10:38:46 Jul 31, 2615 L Freq/Channel
A Mkr1 19.72 MHz Cerler F a Mkrl 28.43 MHz] Center Freq
| erler Freq —
Rel 20 dBm Atten 20 dB 0.71dB 5 74500000 Gl Ref 26 dBm Atten 28 dB 0.68 dB 574500000 GHa
#Peak #Peak
Log Log
10 Starl Freg 19 StartFreq
dB/ 5.72500000 GHz dB/ et 5.73060000 GHz
Offst Offst
10.3 18.3
4B Stop Freg 4B Stop Freq
18 5.76500000 GHz 5.76000000 GHz
DI - ol iR L
209 k1 222 .
dBm CF Step dBm CF Step|
ny || 4.00000000 MHz PR 3.00000008 MHz
Frave [Auto Mzn vy |Ruto Han
V1 52 Freq Ciiset vLos2 Freq Offset
S3 FC 0.00000000 Hz 53 FC 0. Hz
AA| AR
{): £(F: .
:‘Tlun Signal Track FTun Signal Track
Swp on cf Swp On Ot
Center 5.745 00 GHz Span 40 MHz Center 5.745 90 GHz Span 30 MHz
#Res BW 200 kHz #VBW 620 kHz  #Sweep 100 ms {1001 pts) #Res BH 260 kHz #BH 620 kHz  #Sweep 108 ms (1001 pts)
| |
11n HT40 5.8 Mid Ch 11n HT40 5.8 Mid Ch
4% Agilent 18:57:46  Jul 31, 2015 L Freq/Channel & Agilent 14:26:14 Aug 11, 2015 R T |FregChannel
a Mirl 39.72 MHZ| Center Freq AMir1 3946 MHz Certel F
. . erter Freq
Egiai@ dBm Atten 26 dB 0.783 dB 5. 7T500008 Gl ESIEEZE dBm Atten 20 dB 0.10 dB 5 76500000 GHx
Log Log
18 StartFreq 10 Stait Freq
dB/ 5.72500800 GHz dB/ 5.72500000 GHz
Offst Otfst
ég'il Stop Freq :1%3 Stop Freg
ol 578500809 GHz| ol 5.76500000 GHz
- ik 1 - g
i i " CFstep| | |dom £ % CF Step
WP 5. MHz . 6.00000000 MHz
! ‘IM Man 9 |Auto Man
1 s2 || Freq Uffset V1 52 Fre
q Cifset
$3 FC X 3 FC| 0.00000000 Hz
A |I— AR
£} 1):
FTun | Signal Track :‘T:un Signal Track
Swp | On Swp On cf
]
Center 5.755 80 GHz Span 68 MHz Center 5.755 000 GHz Span 60 MHz
#Res BH 398 kHz #YBH 1.2 MHz  #Sweep 100 ms (1001 pts) #Res BW 390 kHz #VBW 1.2 MHz __ #Sweep 100 ms (1001 pis)
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

11.3. 99% BANDWIDTH

LIMITS
None; for reporting purposes only.

RESULTS

11.3.1. 802.11n HT20 MODE IN THE 5.2 GHz BAND
Channel|Frequency|99% BW |99% BW
Chain 0| Chain1
(MHz) (MHz) | (MHz)

Low 5180 17.2 17.5
Mid 5200 17.4 17.5
High 5240 17.3 17.2
11.3.2. 802.11n HT40 MODE IN THE 5.2 GHz BAND

Channel|Frequency| 99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)
Low 5190 35.4 35.8
High 5230 35.7 35.9

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

Low 5745 17.8 17.4
Mid 5785 17.4 17.9
High 5825 17.7 17.1
11.3.2. 802.11n HT40 MODE IN THE 5.8 GHz BAND

Channel|Frequency|99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)
Low 5755 35.7 36.1

High 5795 35.6 35.8

Page 48 of 200

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




REPORT NO: 15U20805-E3A
MODEL ID: ID: 082

DATE: September 3, 2015
FCC: DKN1018

11.3.1.

CHAIN O

99% BANDWIDTH PLOTS

CHAIN 1

11n HT20 5.2 Mid Ch

11n HT20 5.2 Mid Ch

% Agilent 09:12:24 Jul 31, 2015 L Measure # Agilent 69:19:12  Jul 31, 2615 L Freq/Channel
I | I Center Freq
Ch Freq 5.2 GHz Trig Free Meas Off| Ch Freq 5.2 GHz Trig Free i
Occupied Bandwidth Auverages: 100 I Occupied Bandwidth |Hverage§: 100 I |
Start Freq
| Channel Power 1l o
Ref 28 dBm Atten 28 dB Ref 26 dBm Atten 28 dB Stop Freq
#Samp T T ] ] ] i #5amp ] ] T T
Lag I N N Occupled BH | 10 I S 5.22000000 GHz
18 SR L L 10 s Wi By Lo
dB/ > = dB/ = € CF Step
Dffst i ¥R ACP | offse [ i ligh Fim, m (K thz
10.4 I 103 Futo Man
4B | [ I 4B | | EE—
W | } fil turticarrier ] Freq Offset
Center 5.200 80 GHz Span 40 MHz Power Center 5.280 08 GHz Span 40 Mz || & Hz
#Res BH 368 kHz #UBH 1.1 MHz  Sweep 1.066 ms (1000 pts) #Res BH 360 kHz #WBH 1.1 MHz  Sweep 1.666 ms (1000 pts)
= = Power Stat, = - Signal Track
Occupied Bandwidth Occ BH % Pur  99.00 7 CCOF Occupied Bandwidth Occ BH % Pur  83.00 ¥ |[lon 0ff
17.3663 MHz * dB -26.00 dB 17.486@ MHz ® dB -26.00 dB
Transmit Freq Error  -1.862 kHz 1Hofrg Transmit Freq Error  65.920 kHz
% dB Bandwidth 18.888 MHz* i % dB Bandwidth 19.462 MHzx
| |
11n HT40 5.2 Mid Ch 11n HT40 5.2 Mid Ch
4% Agilent 89:50:18 Jul 31, 2015 L Freq/Channel i Agllent 83:55:32 Jul 31, 2815 L Freqg/Channel
| ] |
Th Freq  5.19 oHz Trig Froe E.Ee“ter F'E;eH‘Z‘ Th Freq  5.19 OAz Trig Free S_Ee"ter Frﬁg
Occupied Bandwidth [Auerages: 108 | ] Occupied Bandwidth [Avsrages: 160 | ]
| Start Freq| Start Freq
515000889 GHz| 515000080 GHz
Ref 28 dBm Atten 20 dB Ref 26 dBm Atten 28 dB
#Samp T T T T T Stop Freq #Samp T T T T T StopFreq
Log | | I I I 5.23000008 GHz Log I | I | | 5.230000088 GHz
18 bR AL £ 18 I A7 ¥ T e 3
dB/ oH CF Step 4B/ T CF Step|
Ofet " " — |8 Mzl | foprse | T i 8. Hhz
T — LT t' Futo Man 103 [ T | Auto Man
dB L] ! ! T dB | I
I I I } [l Freqoffset e I Freq Offset
Center 5198 08 GHz Snan 86 MHz || & Hz Center 5.196 00 GHz Span 50 Mz || Hz
#Res BH 750 kHz #UBH 2.2 MHz  Sweep 1.B66 ms (1000 pts) #Res BH 750 kHz #WBH 2.2 MHz  Sweep 1.B66 ms (1008 pts)

5 - - » Signal Track 5 5 - - Signal Track
Occupied Bandwidth Occ BH % Pur  99.00 % ([[on 0ff Occupied Bandwidth Occ BH % Pur  99.60 % |flon Of
35.4395 MHz x dB -26.00 dB 35.8063 MHz ® dB -26.00 dB
Transmit Freq Error  -25.671 kHz Transmit Freq Error  17.799 kHz
% dB Bandwidth 37.481 MHz* ® B Banduidth 37.851 MHz¥

|
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REPORT NO: 15U20805-E3A
MODEL ID: ID: 082

DATE: September 3, 2015
FCC: DKN1018

CHAIN O

CHAIN 1

11n HT20 5.2 Mid Ch

11n HT20 5.2 Mid Ch

Agilent 18:18:18 Jul 31, 2815 L Freq/Channel # Agilent 10:25:27  Jul 31, 2615 L Freq/Channel
| ] |
- Center Freq - Center Freq
Ch Freq 5.785 GHz Trig Free © 73500000 GHz Ch Freq 5.785 GHz Trig Free © 78560060 GHe
Occupied Bandwidth Auverages: 100 I Occupied Bandwidth Averages: 100 I
| Start Freq Start Freq
5.76500809 GHz| 576500000 GHz
Ref 28 dBm Atten 28 dB Ref 26 dBm Atten 28 dB
#3amp T T \ \ T Stop Freq #Samp I T I T T StopFreq
Log P R I L | 5.50500809 GHz| Log I | | | 0.895600000 GHz
18 19 -
4B/ CF Step 4B/ o & CF Step|
0ffst 400000809 MHz| Offst T 1l iy || R MHz
10.4 - Futo Man 103 Futo Man
dB dB
fil Freqoffset Freq Offset
Center 5.755 0 Gz San 40 iz || & He Center 5.785 B0 Gz Span 40 Mz || & Hz
#Res BH 368 kHz #UBH 1.1 MHz  Sweep 1.066 ms (1000 pts) #Res BH 360 kHz #WBH 1.1 MHz  Sweep 1.666 ms (1000 pts)
= - - - Signal Track = = - - Signal Track
Occupied Bandwidth Occ BH % Pur  99.00 7 0t} Occupied Bandwidth Occ BH % Pur  83.00 ¥ |[lon 0ff
17.4387 MHz * dB -26.00 dB 17.9449 MHz ® dB -26.00 dB
Transmit Freq Error  -4.211 kHz Transmit Freq Error  -98.945 kHz
% dB Bandwidth 22.623 MHz* % dB Bandwidth 33.698 MHzx
| |
11n HT40 5.2 Mid Ch 11n HT40 5.2 Mid Ch
4% Agilent 18:56:17 Jul 31, 2015 L Freq/Channel % Agilent 11:94:28 Jul 31, 2615 L Freqg/Channel
| ] |
- Center Freq| - Center Freq
Ch Freq 5.755 GHz Trig Free 575500060 Ghz, Ch Freq 5.755 GHz Trig Free £ 75500000 GHz
Occupied Bandwidth Averages: 160 I Occupied Bandwidth Averages: 100 I
| Start Freq| Start Freq|
571500889 GHz| 571560000 GHz
Ref 28 dBm Atten 20 dB Ref 26 dBm Atten 28 dB
#Samp T T T T T Stop Freq #Samp T T T T Stop Freq
Log | | I I I 5.79508008 GHz Log I I I | | 5.79500008 GHz
18 S 18 S '
dB/ S A % p CF Step 4B/ Y - = CF Step|
Offat ’ | 8 Mz Offst T | MHz
104 [ NI B M| | fia3 illAuto Man|
4B | | ] dB | ]
[ ‘ il Freqoffset } i Freq Offset|
Center 5.755 08 GHz San 86 Mz || & Hz Center 5.755 00 GHz Span 50 Mz || Hz
#Res BH 750 kHz #UBH 2.2 MHz  Sweep 1.B66 ms (1000 pts) #Res BH 750 kHz #WBH 2.2 MHz  Sweep 1.B66 ms (1008 pts)

5 - - » Signal Track 5 5 - - Signal Track
Occupied Bandwidth Occ BH % Pur  99.00 % ([[on 0ff Occupied Bandwidth Occ BH % Pur  99.60 % |flon Of
35,6749 MHz x dB -26.00 dB 36.8758 MHz ® dB -26.00 dB
Transmit Freq Error  -27.911 kHz Transmit Freq Error  -132.784 kHz
% dB Bandwidth 37.727 MHz* ® B Banduidth 57.508 MHz*

|
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

11.4. OUTPUT POWER AND PPSD

LIMITS

FCC §15.407 (a) (1) (2) (3)

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

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

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of operation shall
not exceed 1 W. In addition, the maximum power spectral density shall not exceed 30 dBm in any 500-kHz band.
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REPORT NO: 15U20805-E3A
MODEL ID: ID: 082

DATE: September 3, 2015

FCC: DKN1018

DIRECTIONAL ANTENNA GAIN

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

directional gain is:

Chain O | Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.40 3.90 3.21

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

gain is:
Chain O | Chain 1 Correlated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.40 3.90 6.21
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

11.4.1. 802.11n HT20 MODE IN THE 5.2 GHz BAND
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REPORT NO: 15U20805-E3A
MODEL ID: ID: 082

DATE: September 3, 2015
FCC: DKN1018

Bandwidth and Antenna Gain

Channel | Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5180 19.90 | 17.2344 3.21 6.21
Mid 5200 21.10 | 17.3663 3.21 6.21
High 5240 21.10 17.2476 3.21 6.21
Limits
Channel | Frequency FCC IC Max Power FCC IC PPSD
Power EIRP IC Limit PPSD | eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
Low 5180 24.00 22.36 24.00 24.00 10.79 | 10.00 | 10.00
Mid 5200 24.00 22.40 24.00 24.00 10.79 | 10.00 | 10.00
High 5240 24.00 22.37 24.00 24.00 10.79 | 10.00 | 10.00
Duty Cycle CF (dB)| 0.23 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain 0 | Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 12.30 12.10 15.44 24.00 -8.56
Mid 5200 12.30 12.00 15.39 24.00 -8.61
High 5240 12.20 11.90 15.29 24.00 -8.71
PPSD Results
Channel | Frequency | Chain 0 | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 1.74 1.15 4.70 10.00 -5.30
Mid 5200 1.37 1.14 4.50 10.00 -5.50
High 5240 1.80 1.13 4.72 10.00 -5.28
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REPORT NO: 15U20805-E3A

MODEL ID: ID: 082

DATE: September 3, 2015
FCC: DKN1018

11.4.2.

Bandwidth and Antenna Gain

802.11n HT40 MODE IN THE 5.2 GHz BAND

Channel | Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5190 39.20 | 35.8063 3.21 6.21
High 5230 39.30 | 35.9349 3.21 6.21
Limits
Channel | Frequency FCC IC Max Power FCC IC PPSD
Power EIRP IC Limit PPSD eirp Limit
Limit Limit Power Limit PSD
Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) | (dBm) | (dBm)
Low 5190 24.00 23.00 24.00 24.00 10.79 | 10.00 | 10.00
High 5230 24.00 23.00 24.00 24.00 10.79 | 10.00 | 10.00
Duty Cycle CF (dB)| 0.49 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain O | Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5190 8.30 8.20 11.75 24.00 -12.25
High 5230 8.20 8.20 11.70 24.00 -12.30
PPSD Results
Channel | Frequency | Chain O | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5190 -5.54 -5.81 -2.17 10.00 -12.17
High 5230 -5.47 -5.53 -2.00 10.00 -12.00
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MODEL ID: ID: 082
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11.4.3. 802.11n HT20 MODE IN THE 5.8 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional [ Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5745 20.50 | 17.3547 3.21 6.21
Mid 5785 37.00 | 17.4387 3.21 6.21
High 5825 20.60 | 17.0720 3.21 6.21
Limits
Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power | Power EIRP Limit PPSD PSD Limit
Limit Limit Limit Limit Limit
(MHz) (dBm) | (dBm) (dBm) (dBm) (dBm) | (dBm) [ (dBm)
Low 5745 30.00 30.00 30.00 30.00 29.79 | 17.00 | 28.99
Mid 5785 30.00 30.00 30.00 30.00 29.79 | 17.00 | 28.99
High 5825 30.00 30.00 30.00 30.00 29.79 | 17.00 | 28.99
Duty Cycle CF (dB)| 0.23 |Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain O | Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power | Power Power
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5745 13.20 13.10 16.39 30.00 -13.61
Mid 5785 16.50 16.80 19.89 30.00 -10.11
High 5825 13.20 13.30 16.49 30.00 -13.51
PPSD Results
Channel | Frequency | Chain 0 | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) | (dBm) (dBm) (dBm) (dB)
Low 5745 0.34 0.61 3.72 28.99 -25.27
Mid 5785 3.74 4.07 7.15 28.99 -21.84
High 5825 0.44 0.92 3.92 28.99 -25.07
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MODEL ID: ID: 082

DATE: September 3, 2015
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11.4.4. 802.11n HT40 MODE IN THE 5.8 GHz BAND
Bandwidth and Antenna Gain
Channel | Frequency Min Min Directional | Directional
26 dB 99% Gain Gain
BW BW for Power | for PPSD
(MHz) (MHz) (MHz) (dBi) (dBi)
Low 5755 39.7 36.0758 3.21 6.21
High 5795 39.4 35.6485 3.21 6.21
Limits
Channel | Frequency | FCC IC IC Power FCC IC PPSD
Power Power EIRP Limit PPSD | PSD Limit
Limit Limit Limit Limit | Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dBm) [ (dBm) | (dBm)
Low 5755 30.00 30.00 30.00 30.00 29.79 | 17.00 | 28.99
High 5795 30.00 30.00 30.00 30.00 29.79 | 17.00 | 28.99
Duty Cycle CF (dB)| 0.49 |[Included in Calculations of Corr'd Power & PPSD
Output Power Results
Channel | Frequency | Chain O | Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5755 9.20 9.20 12.70 30.00 -17.30
High 5795 8.70 9.10 12.40 30.00 -17.60
PPSD Results
Channel | Frequency | Chain O | Chain 1 Total PPSD PPSD
Meas Meas Corr'd Limit Margin
PPSD PPSD PPSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5755 -6.96 -7.36 -3.66 28.99 -32.65
High 5795 -7.10 -6.79 -3.44 28.99 -32.43
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

11.4.5. OUTPUT POWER AND PPSD PLOTS
PSD PLOTS

11n HT20 5.2 Mid Ch 11n HT20 5.2 Mid Ch
3% Agilent 11-46:48 Aug 3, 2015 R T |Fieg/Channel % Agilent 11:45:31 Aug 3, 2015 R T |Freg/Channel
Mki1 5.199 20 GHz Certer F Mkr1 5.199 20 GHz Certer F
erter Freq erter Freq
3:115.4 dBm #Atten 26 dB 13T dBm | o CH ;1;1 16.4 dBm #Atten 26 dB 136 dBm || e Gh
9 2 vy 1
Log & Log 5|
10 Stait Freq 10 Stant Freg
dB/ 517500000 GHz dB/ 517500000 GHz
Offst Offst
0.4 0.4
dB Stop Freq dB - Slop Freq
L f|| 5.22500000 GHz —|| 5.22500000 GHz
CF Step CF Step
500000000 MHz 5.00000000 MHz
PAvg Auto @ PAvg & @
Center 5.200 00 GHz Span 50 MHz F ait Center 5.200 00 GHz Span 50 MHz F it
#Res BW 1 MHz VBV I MHz _ #Sweep 20 ms (1001 pis) [ m{?ﬂ%mn‘ns}—«eﬁ #Res BW 1 MHz #VBW 3 MHz _ #Sweep 20 ms (1001 pts) |[ o nmrgn%nngsﬁi
Maiber Trace Type X Aic Amplitude B Marber Tisce Type X Axic Amplilude B
1"y Fieq £.198 20 GHz 1.27 dEm 1 h}] Fieg 5.189 20 GHz 1.14 dBm
Signal Track Signal Track
On cf On cf
| |
11n HT40 5.2 Mid Ch 11n HT40 5.2 Mid Ch
4 Aglent 11:53:45 Aug 3, 2015 R T |FregiChannel i Agilent 11:54:52 Aug 3. 2015 R T |Freg/Channel
Mki1 5.192 00 GHz Certer F Mkr1 5.188 65 GHz Certer F
i erter Freq i erter Freq
2:115.4 dBm #Atten 26 dB 5544dBm || R o ;1:1 16.4 dBm #Atien 26 dB 5806 dBm || e G
9 vg
Laog T Log T
10 Start Freq 10 Start Freq
dB/ 516500000 GHz dB/ 516500000 GHz
Offst Ofist
04 0.4
4B Stop Freg B [ S Stop Freq
521500000 GHz 5.21500000 GHz
CF Step CF Step
500000000 MHz £.00000000 MHz
PAvg Auto Man Pavg Auto Man
Center 5.190 00 GHz Span 50 MHz E Cifset Center 5.190 00 GHz Span 50 MHz E Cilset
#Res BW 1 MHz #UBW 3 MHz #Sweep 20 ms (1001 prs) | UUrUeU%UUUSHEZ #Res BW 1 MHz #VBW 3 MHz #5weep 20 ms (1001 pts)_|[ UUr!?U%UUUSSz
Matkar Tiace Type X Axiz Amelifude ) Manier Tisce Type X Axiz Amglitude )
(U] Fieq £.182 00 GHz -6.54 dEm (R} Fieg 5.188 85 GHz -5.81dBm
Signal Track Signal Track
On Ccf On cf
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REPORT NO: 15U20805-E3A
MODEL ID: ID: 082

DATE: September 3, 2015
FCC: DKN1018

CHAIN O

CHAIN 1

11n HT20 5.8 Mid Ch

11n HT20 5.8 Mid Ch

#Res BW 510 kHz AVBW 1.5 MHz

#Sweep 20 ms (1001 pis)

Agilent 15:27-23 Aug 3, 2015 R T | PeakSearch i Agllent 15:26:24 Aug 3. 2015 R T |Freg/Channel
Mki1 5.785 55 GHz MKr1 5.784 45 GHz
Rel 16.5 dBm #Atten 26 dB 3.739 dBm Nexl Peak Rel 16.5 dBm #Allen 26 dB 4.067 dBm Certer Freq
5.78500000 GHz
#Avg #Avg
Log 2 Log >
10 10 Stait Freq
dBr Next Pk Rigrt dBi 5 76000000 GHz
Olist Ofist
05 0.5
Slop Fre:
dB dB p Freq
Next Pk Leit 581000000 Gtz
CF Step
Min Search 5.00000000 MHz
PAvg Phvg Auto Man
100 100
w1 52 W1 52 Freq Ciiset
S3 F Pk-Pk Search 3 F§ 0.00000000 ie
AA| AA
ufi): al):
FTun M@ CF | [FTun Signal Track
Swp Swp On cf
More
Center 5.785 00 GHz Span 50 MHz 1ei2 Center 5.785 00 GHz Span 50 MHz
#Res BW 510 kHz #VBW 1.5 MHz #5Sweep 20 ms (1001 pis) #Res BW 510 kHz #VBW 1.5 MHz #5weep 20 ms {1001 pts)
11n HT40 5.8 Mid Ch 11n HT40 5.8 Mid Ch
3 Agilenf 13:59:56 Aug 3, 2015 R T |FregiChannel A Agilent 14:00:52 Aug 3, 2015 R T |Freg/Channel
Mki1 5.825 55 GHz Certer F Mkr1 5.824 45 GHz Gerter F
g erter Freq erter Freq
Rel 16.5 dBi #Atten 26 dB 0.438 dB Rel 16.5 dB #Atten 26 dB 0.917 dB
. m en T | 5 82500000 GHz . L °n T || = 82500000 GHz
#Avg #Avg
Log Log
10 > Start Freq 10 o Stait Freg
dB/ 580000000 GHz dB/ 5.80000000 GHz
Ofist Ofist
0.5 0.5
dB Stop Freq dB Stop Freq
5 85000000 GHz 5 85000000 GHz
CF Step CF Step
ba 500000000 MHz oA 5.00000000 MHz
vg Auto Man vg Auto Man
vt  Man oulg an,
00 | = 100 ==
W1 S2i Freq Citset W1 52 Freq Ciset
S3F 0.00000000 Hz S3 FS 0.00000000 Hz
AA| AA|
ufi): ul): )
FTun Signal Track FTun Signal Track
Swp on o] | [swp on cf
Center 5.825 00 GHz Span 50 MHz Center 5.825 00 GHz Span 50 MHz

#Res BW 510 kHz #VBW 1.5 MHz

#Sweep 20 ms (1001 pis)
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

12. TRANSMITTER ABOVE 1 GHz SISO

LIMITS

FCC §15.205 and §15.209

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

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

TEST PROCEDURE

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

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

Reference to KDB 789033 UNII part G) 6) d) Method AD:
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set to
3 MHz for peak measurements and add duty cycle factor to the reading offset for average
measurements.

The spectrum from 1GHz to 40 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels in each applicable band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The EUT is
rotated through 360 degrees to maximize emissions received. The antenna is scanned from 1 to 4 meters
above the ground plane to further maximize the emission. Measurements are made with the antenna
polarized in both the vertical and the horizontal positions.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

12.1. 5.2 GHz

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

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12:LIL FREMDNT, 3m Chamber 28 Jul 2815 17:16:33
Restricted Bandedge
= Pro ject Number:15u28885
N Client:Echostar
Config:EUT only
Mode:UNII 5.2 BE H 11a 5188
185 Tested by:Charles Uergonio
35 e e
2 s f«f\f\\
o
y |
C Peak Limit C(dBul/m) ’ \
£ 75 ]
|
g | \
3 65 | | i
3 2 i |
= Qve\*:\ge Limit C(dBUU/m) i
55 | 1 \ T
45 43 MW M
3!:
5 2BMHz/ 5.2
Frequency (GHzJ
Range (GHz) Det KU VBl Avg Tup Suesp Ple  #Supe/Mode  Position Range (GHz) Det  RbW VB Avg Typ Sweep Pts #3ups/fode  Position
1:5-5.2 PEAK  1M(-3dB) M Pur fAvg(RMS) huto/Cpled  88B1  Inf/MAXH 334 degs H 2:5-5.2 AVER  IM(-3dB) M Pur Avg(RMS) Auto/Cpled  8BB1  1BB/TAVG 334 degs
BondEdge 58008-5156MHz UNII Method Av - Horizontal.TST 39763 12 Jun 2014 Rev 9.5 22 Jul 2814
HORIZONTAL DATA
Trace Markers
Marker Frequency Meter Det AFT119 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
4 *5.147 31.58 RMS 34.2 -20.8 .22 45.20 54 -8.80 - - 334 119 H
2 *5.148 44.89 PK 34.2 -20.8 0 58.29 - - 74 -15.71 334 119 H
1 *5.15 39.78 PK 34.2 -20.8 0 53.18 - - 74 -20.82 334 119 H
3 *5.15 30.98 RMS 34.2 -20.8 .22 44.60 54 -9.40 - 334 119 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
BandEdge 5000-5150MHz UNII Method Av - Horizontal. TST 39763 12 Jun 2014
Rev 9.5 22 Jul 2014
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018
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REPORT NO: 15U20805-E3A
MODEL ID: ID: 082

DATE: September 3, 2015
FCC: DKN1018

VERTICAL PEAK AND AVERAGE PLOT

UL FREMONT, 3m Chamber

28 Jul 2815 17:31:52

Restricted Baondedge

- Project Number: 15u28885
1 Client:Echostar
Config:EUT only
Mode:ONII 5.2 BE U 11a 5188

195 Tested by:Charles Uergonio L v
/ \
95 T {
|
E \
5 85
: L
§ 75 Peak Limit C(dBulW/m) ““w
S 2 \
Z 65
°
55 Qver‘agé L\mit S A T T
T L B
45 3
3!:
5 20MA=/ 5.2
Frequency (GHz)
Range (GHz) Det RBU UBW Avg Typ Sueep Pte  #Sups/Mode Position Range (GHz) Det. RBU VB fvg Tuyp Sueep Pts #Sups/Mode  Positian
5-5.2 EAK 1M(-3d8) M Fvg(RMS) Aute/Cple 360 Inf/MAXH 332 degs V
BandEdge 5808-515BMHz UNII Method Av - Uertical .TST 39763 12 Jun 2814 Rev 9.5 22 Jul 20814
VERTICAL DATA
Trace Markers
Marker Frequency Meter Det AFT119 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
2 *5.144 56.11 PK 34.2 -20.7 0 69.61 - 74 -4.39 332 128 \%
1 *5.15 49.36 PK 34.2 -20.8 0 62.76 - - 74 -11.24 332 128 \Y
3 *5.15 38.94 RMS 34.2 -20.8 .22 52.56 54 -1.44 - 332 128 \Y
4 *5.15 39.59 RMS 34.2 -20.8 .22 53.21 54 -79 332 128 \%
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
BandEdge 5000-5150MHz UNII Method Av - Vertical. TST 39763 12 Jun 2014
Rev 9.5 22 Jul 2014
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

I 8UL FREMONT, 3m Chomber 25 Jul 2815 18:82:68
Rodicoted Emissions 3-Meters
Project : 15420885
166 Clliant :Echostar
Config:EUT only
Mdde ONII 5.2 FHARM 11a_HT28 5188
9B Tdsted byiJ. Ly
[14] -
_ Peak Limit (dBuU/mJ
o
£ g INLL. Non=Restrictad. LdBulllad
o
N
5 68
I a4
- Avg Limit (dBul/m =
3 i
3 50 J "
g |
48 j
i L
M hAA
I | i |l “r bt /
39 o | I Wwﬂ i T
M'mw})‘”’/ 1WMW
28
1 18 18
Frequency (GHz)
Ronge (6Hz) Dt Fo VB v Tgp Sueep Ple sups/fods  FPosition Ronge (Gt st ol VB fvg Typ Sesep Pte ¥ups/Mads  Fosition
1:1-5. 5 PEAK  IM(-3B) 3Bk Log-Fur(Video) Auto/Cpled 6881  Inf/MAXH  B-36Bdege H 5:6.15-18 PEAK  IM(-3dB) 3Bk Log-Furllideo) Auto/Cpled 16k  Inf/MAXH  B-36Bdage H
35.08-6.15 PEFK IMC-3B) 3k LogPur(Video) Auto/Cpled 381 Inf/MAXH  B-36Bdks H
UNIT 5.2 HARM f1a HT28 5188.DAT 38915 17 Jun 2014 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015

MODEL ID: ID: 082 FCC: DKN1018
LOW CHANNEL VERTICAL
118L]L FREMONT, 3m Chamber 25 Jul 2815 1@:82:88
Roadicoted Emissions 3-Meters
Project:15u20885
109 Clent: Echostar
Config:EUT only
Mdde :ONII_ 5.2 HARM_11a HT28 5188
98 Tested bytJ. Ly
80
Peak Limit (dBulU/m2
R INII AeRestricted (dBul
o
C
I
= 60
o Avg Limit (dBulU/m
~
= =
2 50 E 2 6
.l G o
- 1 8
40
38
28
1 18 18
Frequency (GHz)
Range (6) P UBH v Tgp Sueep Fle #Supsifode  Fosition Renge Gfi) et ol UG fvg Typ Sueep Pte ¥ups/fods  Fosition
UNII 5.2 HARM_[la_HT28 _5188.DAT 38815 17 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

LOW CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AFTI19 Amp/Cbl/ DC Corr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 1.342 43.83 PK 29.4 -32.8 0 40.43 - - 74 -33.57 - - 0-360 100 \
4 2.425 57.16 PK 321 -31.9 0 57.36 - - - - 68.2 -10.84 0-360 200 H
2 3.198 44.31 PK 32,6 -30.6 0 46.31 - - - - 68.2 -21.89 0-360 100 \
3 4.264 39.02 PK 334 -30 0 42.42 - - 74 -31.58 - - 0-360 100 \
5 7.462 39.38 PK 35.7 -27.5 0 47.58 - - 74 -26.42 - - 0-360 100 \
6 11.988 31.12 PK 39.1 -23.4 0 46.82 - - 74 -27.18 - - 0-360 100 \

PK - Peak detector

Radiated Emissions

Frequency Meter Det. AFT119 Amp/Cbl/Flt DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (d8) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)
1.341 50.19 PK1 29.4 -32.8 0 46.79 - - 74 -27.21 - - 264 111 A
1.342 42.06 AD1 29.4 -32.8 22 38.88 54 -15.12 - - - - 264 111 v
2423 29.09 AD1 321 -31.9 .22 29.51 - - 62 279 H
2425 40.95 PK1 321 -31.9 0 41.15 - - - - 68.2 -27.05 62 279 H
3.198 48.76 PK1 32,6 -30.6 0 50.76 - - - - 68.2 -17.44 254 187 v
3.198 45.15 AD1 326 -30.6 .22 47.37 - - - 254 187 A
4.264 46.62 PK1 334 -30 0 50.02 - - 74 -23.98 - - 307 109 A
4.264 42.36 AD1 334 -30 22 45.98 54 -8.02 - - - - 307 109 v
7.462 44.6 PK1 357 -27.5 0 52.8 - - 74 -21.2 - - 306 108 A
7.462 39.5 AD1 357 -27.5 .22 47.92 54 -6.08 - - 306 108 A
11.988 38.79 PK1 39.1 -23.4 0 54.49 - - 74 -19.51 - - 24 116 v
11.988 29.75 AD1 39.1 -23.4 .22 45.67 54 -8.33 - - - - 24 116 A

PK1 - KDB789033 Method: Peak
AD1 - KDB789033 Method: AD Primary Power Average

UNII_5.2 HARM_1la HT20 5180.DAT 30915 17 Jun 2014
Rev 9.5 22 Jul 2014
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

MID CHANNEL HORIZONTAL

H@UL FREMONT, 3m Chamber 25 Jul 2815 f1:86:36
Rodiated Emissions 3-Meters
Project: 15u26885
168 Client:Echostar
Config:EUT only
Made UNII_5.2_HARM_11a_HT28_ 52808
90 Tepted byiJ. Ly
[14] -
_ Peak Limit (dBuU/m)
o
t 78 INLI AeRestricted. LaBullim
N
C
£ 68 - 1
- Avg Limit (dBul/m q |
€
3 58 | "
2 v
40
Nah et
| | “ I | W v b
gl | | IUWLW T L i
ez e
268
1 18 18
Frequency (GHz)
Range (6 Dt Fo U v Tgp Sueep Pis  #Sups/fods  Fosilion Renge (6t st RaM W g Typ Sucep Pts  #Sups/Mods  Fosition
1:1-5.88 PERK  IM(-38) 30k Log-Pur(Uideo) Auto/Cpled 6081 Inf/MAXH  B-360degs H 5:6.15-18 PERK  IN(-308) 38k Log-PurlUideo) Auto/Cpled 16k  Inf/MAXH  B-35Bdegs H
35.08-6.15 PEAK  INC-3B) 3k Log-Pur(Video) Auto/Cpled 3Bl  Inf/MAXH  B-368dege H
UNIT 5.2 HARM [1a HT28 _5188.DAT 38915 17 Jun 2014 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

MID CHANNEL VERTICAL

UL FREMONT, 3m Chamber 25 Jul 2815 f1:86:36
Rodiated Emissions 3-Meters

Prbject : 15420805
100 Client:Echostar
Config:EUT only
Mode:UNII_5 2_HARM_11a_HT28_5208
9g Tested bytJ. Ly

86

—

Peak Limit (dBul/j

70 INIL n=Restricted - LdBullim

668

Avg Limit (dBuU/m
59 4 5

(dBulU/m) Uertical
o

e L e et T

28

Frequency (GHz)

Range (GHz) et RoM VW Avg Typ Sueep Pte f5ups/Mode  Fosition Range (GHz) Dt RBM VB Avg Typ Sueep Pte #ups/Made  FPosition

UNIT 5.2 _HARM_11a_HT20_5188.DAT 308915 17 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AFTI19 Amp/Cbl/ DC Corr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 2.45 57.09 PK 322 -31.9 0 57.39 - - - - 68.2 -10.81 0-360 200 H
2 3.198 44.66 PK 32.6 -30.6 0 46.66 - - - - 68.2 -21.54 0-360 100 \
3 4.263 41.2 PK 33.4 -30 0 44.6 - - 74 -29.4 - - 0-360 100 \
4 6.396 42.16 PK 355 -28.7 0 48.96 - - - - 68.2 -19.24 0-360 100 \
5 7.462 39.61 PK 35.7 -27.5 0 47.81 - - 74 -26.19 - - 0-360 100 \
6 10.401 34.28 PK 373 -24.3 0 47.28 - - - - 68.2 -20.92 0-360 100 \

PK - Peak detector

Radiated Emissions

Frequency Meter Det AFT119 Amp/Cbl/Fit DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading (dBuV/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)

2451 59.91 PK1 322 -31.9 0 60.21 - - - - 68.2 -7.99 220 185 H
3.198 48.46 PK1 32,6 -30.6 0 50.46 - - - - 68.2 -17.74 254 141 \
3.198 45 AD1 32.6 -30.6 22 47.22 - - - 254 141 \
4.264 46.68 PK1 334 -30 0 50.08 - - 74 -23.92 - - 305 111 \
4.264 42.26 AD1 33.4 -30 22 45.88 54 -8.12 - - - - 305 111 \
6.395 45.6 PK1 355 -28.8 0 52.3 - - - - 68.2 -15.9 255 112 \
6.396 41.59 AD1 355 -28.8 22 48.51 - - - - - - 255 112 \
7.462 44.6 PK1 35.7 -27.5 0 52.8 - - 74 -21.2 - - 306 105 \
7.462 39.42 AD1 35.7 -27.5 22 47.84 54 -6.16 - - - 306 105 \
10.4 44.92 PK1 373 -24.3 0 57.92 - - - - 68.2 -10.28 33 107 \
10.401 32.39 AD1 373 -24.3 22 45.61 - - - - - - 33 107 \

PK1 - KDB789033 Method: Peak
AD1 - KDB789033 Method: AD Primary Power Average

UNII_5.2_ HARM_11a HT20_5180.DAT 30915 17 Jun 2014
Rev 9.5 22 Jul 2014
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REPORT NO: 15U20805-E3A
MODEL ID: ID: 082

DATE: September 3, 2015
FCC: DKN1018

HIGH CHANNEL HORIZONTAL

| 18L|L FREMONT, 3m Chamber 25 Jul 2815 f1:53:17
Rodiated Emissions 3-Meters
Project: 15u26885
168 Client:Echostar
Config:EUT only
Made ! UNII_5.2_HARM_11a_HT2B_5248
90 Tepted byiJ. Ly
[14] -
_ Peak Limit (dBuU/m)
o
® 7 INLI. Non-Restricbed . (dBullim:
i
C
£ 68 - 1
- Avg Limit (dBul/m q |
€
3 58 | "
2 v
T ap ‘
i
I ‘ “ )‘ | J‘ L i L o N !
30| |y \ I [P PR ettt ittt
ol o AL A
268
1 18 18
Frequency (GHz)
Range (6 Dt Fo U v Tgp Sueep Pis  #Sups/fods  Fosilion Renge (6t st RaM W g Typ Sucep Pts  #Sups/Mods  Fosition
1:1-5.88 PERK  IM(-38) 30k Log-Pur(Uideo) Auto/Cpled 6081 Inf/MAXH  B-360degs H 5:6.15-18 PERK  IN(-308) 38k Log-PurlUideo) Auto/Cpled 16k  Inf/MAXH  B-35Bdegs H
35.08-6.15 PEAK  INC-3B) 3k Log-Pur(Video) Auto/Cpled 3Bl  Inf/MAXH  B-368dege H
UNIT 5.2 HARM [1a HT28 _5188.DAT 38915 17 Jun 2014 Rev 9.5 22 Jul 2814

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

at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A

MODEL ID: ID: 082

DATE:

September 3, 2015
FCC: DKN1018

| 1@UL FREMONT, 3m Chamber 25 Jul 2815 11:53:17
Rodiated Emissions 3-Meters
Project: 15u28885
160 Client:Echostar
Config:EUT only
Made ONIT_5.2_HARM_11a_HT28_5248
99 Tested byid. Ly
[14] - -
‘eak Limit (dBulU/m)
8 7 NIL. Nen=R L. LBy 2
5
C
I
> 68
2 Avg Limit (dBul/m
3 4
3 50 5 6
s} 3 9 o
z ? 2 7
L 5 2 Lt L
| ORI [ e | e .
28
1 18 18
Frequency (GHz)
Range (&) ] VB Avg Typ Sueep Ple #5ups/fode  Fosition Renge (Gfi2) et oW U fvg Typ Sueep Pte ¥ups/Mads  FPosition
UNIT 5.2 HARM_f1a_HT28 _5188.DAT 38915 17 Jun 2814 Rev 8.5 22 Jul 2814

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

at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

HIGH CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AFTI19 Amp/Cbl/ DC Corr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 2.45 57.2 PK 322 -31.9 0 57.5 - - - - 68.2 -10.7 0-360 200 H
2 3.198 44.62 PK 32.6 -30.6 0 46.62 - 68.2 -21.58 0-360 100 \
3 4.264 41.87 PK 33.4 -30 0 45.27 - - 74 -28.73 - - 0-360 100 \
4 6.396 42.16 PK 355 -28.7 0 48.96 - - - - 68.2 -19.24 0-360 100 \
5 7.462 39.61 PK 35.7 -27.5 0 47.81 - - 74 -26.19 - - 0-360 100 \
6 10.401 34.28 PK 373 -24.3 0 47.28 - - - - 68.2 -20.92 0-360 100 \

PK - Peak detector

Radiated Emissions

Frequency Meter Det. AFT119 Amp/Cbl/Flt DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity

(GHz) Reading (dB/m) r/Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)

2451 59.92 PK1 322 -31.9 0 60.22 - - - - 68.2 -7.98 220 187 H
3.198 48.46 PK1 32,6 -30.6 0 50.46 - - - - 68.2 -17.74 255 140 \
4.264 46.53 PK1 334 -30 0 49.93 - - 74 -24.07 - - 307 110 \
4.264 42.39 AD1 334 -30 .22 46.01 54 -7.99 - - 307 110 \
6.395 45.6 PK1 35.5 -28.8 0 523 - - - - 68.2 -15.9 255 112 \
6.396 45.98 PK1 355 -28.7 0 52.78 - - - - 68.2 -15.42 255 110 \
7.462 44.6 PK1 35.7 -27.5 0 52.8 - - 74 -21.2 - - 306 105 \
7.462 39.42 AD1 35.7 -27.5 22 47.84 54 -6.16 - - - - 306 105 \
7.462 44.66 PK1 35.7 -27.5 0 52.86 - - 74 -21.14 - - 307 107 \
7.462 39.37 AD1 35.7 -27.5 .22 47.79 54 -6.21 - - 307 107 \
10.4 44.92 PK1 373 -24.3 0 57.92 - - - - 68.2 -10.28 33 107 \
10.403 36.76 PK1 373 -24.3 0 49.76 - - - - 68.2 -18.44 341 130 \

PK1 - KDB789033 Method: Peak
AD1 - KDB789033 Method: AD Primary Power Average

UNII_5.2 HARM_1la HT20 5180.DAT 30915 17 Jun 2014
Rev 9.5 22 Jul 2014
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

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

HORIZONTAL PEAK AND AVERAGE PLOT

,‘ZI:UL FREMONT, 3m Chomber 28 Jul 2815 17:51:31
Restricted Bondedge
= Project Number:15u28885
1 Client:Echostar
Config:EUT only
Mode :UNIT 5.2 BE H 11n HT28 5188
185 Tested by:Charles Uergonio
LN
95 / N
L / /\/ '\«’\\
T 85 /
c I
li‘ |
C Peok Limit (dBuY/m) ! \
[s} 75 i |
T |
I~ |
3 5 } \
3 6 L
% 2 | \
= Average Limit CdBulU/m) /’ L
55 WW"
o M
45 3y
35
5 28MH=z/ 5.2
Frequency (GHzJ
Range (6Hz) Dot M U fvg Tgp Susep Fle dSupe/fods  FPosition Renge (B Dt oM Ul g Typ Sueep Pts  #Sups/fods  Position
1:55.2 PEAK  IM(-3B) M Pur Pg(RMS)  Auto/Cpled BBBI  Inf/MAXH 332 degs H | 2:5-5.2 AUER  IM(-38) M Pur Avg(RMS)  Auto/Cpled BOB1  1G/TAUS 332 degs H
BondEdge 5808-5158MHz UNII Method Av - Horizontal.TST 39763 12 Jun 2014 Rev 9.5 22 Jul 2814

HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
2 *5.145 4431 PK 342 -20.7 0 57.81 - - 74 -16.19 332 129 H
1 *5.15 41.43 PK 34.2 -20.8 0 54.83 - - 74 -19.17 332 129 H
3 *5.15 31.48 RMS 34.2 -20.8 23 45.11 54 -8.89 - - 332 129 H
4 *5.15 31.93 RMS 342 -20.8 .23 45.56 54 -8.44 - - 332 129 H

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

BandEdge 5000-5150MHz UNII Method Av - Horizontal. TST 39763 12 Jun 2014
Rev 9.5 22 Jul 2014
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

VERTICAL PEAK AND AVERAGE PLOT

| 55U FREMONT, 3n Chamber 28 Jul 2815 17:47:08
Restricted Baondedge
- Project Number :15u28885
1 Client:Echostar
Config:EUT only
Mode:DNIT 5.2 BE U 11n HT20 5188 ;
195 Tested by:Charles Usrgonio Mot
/ \
\
/ \
95 ! Y

T e , HM
E 75 Peak Limit CdBul/m) M M
3 6!: ‘, ,,,,,,,,,,,
W
- Qver‘age Limit CdBuU/m) . Lo )
5 w v m il . . H =]
45 — ;
3!:
5 28MH=z/ 5.2
Frequency (GHz)
Range (GHz) Det ‘”»‘aeu ; UBW fvg Top ;  Sueep ‘ PGE apra{ngzﬁ‘a ﬁnsazwun Range (GHz) Det. RBU VB fvg Tuyp Sueep Pts #Sups/Mode  Positian
BoandEdge 5088-5158MHz UNII Method Av - Vertical .TST 39763 12 Jun 2014 Rev 9.5 22 Jul 20814
VERTICAL DATA
Trace Markers
Marker Frequency Meter Det AFT119 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
2 *5.145 57.77 PK 34.2 -20.7 0 71.27 - - 74 -2.73 332 128 A
1 *5.15 54.47 PK 342 -20.8 0 67.87 - - 74 -6.13 332 128 A
3 *5.15 39.05 RMS 342 -20.8 .23 52.68 54 -1.32 - - 332 128 A
4 *5.15 39.55 RMS 34.2 -20.8 23 53.18 54 -.82 - - 332 128 A
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
BandEdge 5000-5150MHz UNII Method Av - Vertical. TST 39763 12 Jun 2014
Rev 9.5 22 Jul 2014
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REPORT NO: 15U20805-E3A
MODEL ID: ID: 082

DATE

: September 3, 2015
FCC: DKN1018

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

! HaLIL FREMONT, 3m Chomber 25 Jul 2815 13:19:35
Rodiated Emissions 3-Meters
Project: 15u28885
160 Cllient :Echostar
Config:EUT only
Made ONII 5.2 HARM_11n HT28 5188
99 Tdsted byiJ. Ly
_ Peak Limit (dBuU/m)
0
£ 7g INLL. Nen=Restricted LdBu
o
N
‘ I
£ 60 / g
~ Avg Limit (dBul/m i
£
~ }\
> 50
g Nt P g
48 / | i
| M
\ Y i ottt i
30 A1 i Wp}, g
28
1 14 18
Frequency (GHz)
Ronge () Dot ROl B fvg Tgp Sueep Position Renge (i) et oM U fvg Typ Sueep Pts  #ups/Mods  Fosition
1-5.08 PERK  INC-3B) 3k Log-Pur(Video) Auto/Cpled B-30dege H | 5:6.15-18 PEK IN(-3B) 3Bk Log-PurlViceo) Auto/Cpled 16k  Inf/MANH  B-3SBdags H
3:5.86-6.15 PEAK  IMC-3dB) 30k Log-Pur(Video)  Auto/Cpled B-368cegs H
UNII 5.2 HARM f1a_HT28_5188.DAT 368915 17 Jun 2014 Rev 9.5 22 Jul 2814

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

at least 20dB below the specification limit.

Page 76 of 200

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701H

FAX: (510) 661-0888

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




REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

LOW CHANNEL VERTICAL

UL FREMONT, 3m Chamber 25 Jul 2815 13:19:35
Rodiated Emissions 3-Meters

Project : 15420805
100 Client:Echostar
Config:EUT only
Mode:UNII_5 . 2_HARM_11n_HT28_5188
9g Tested bytJ. Ly

86

—

Peak Limit (dBul/j

70 INIL n=Restricted - LdBullim

668

Avg Limit (dBuU/m 1

D
ol

58

oo

(dBulU/m) Uertical
(s]s;

ony
=18y}

368

28

Frequency (GHz)

Range (GHz) et RoM VW Avg Typ Sueep Pte f5ups/Mode  Fosition Range (GHz) Dt RBM VB Avg Typ Sueep Pte #ups/Made  FPosition

UNIT 5.2 _HARM_11a_HT20_5188.DAT 308915 17 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

LOW CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AFTI19 Amp/Cbl/ DC Corr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 2.45 54.52 PK 322 -31.9 0 54.82 - - - - 68.2 -13.38 0-360 100 \
2 3.198 44.39 PK 32.6 -30.6 0 46.39 - - 68.2 -21.81 0-360 100 \
3 4.264 41.95 PK 33.4 -30 0 45.35 - - 74 -28.65 - - 0-360 100 \
4 5.33 39.37 PK 345 -20.5 0 53.37 - - - - 68.2 -14.83 0-360 100 \
5 6.396 41.53 PK 355 -28.7 0 48.33 - - 68.2 -19.87 0-360 100 \
6 7.462 39.18 PK 35.7 -27.5 0 47.38 - - 74 -26.62 - - 0-360 100 \

PK - Peak detector

Radiated Emissions

Frequency Meter Det. AFT119 Amp/Cbl/Flt DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)

2.45 57.66 PK1 322 -31.9 0 57.96 - - - - 68.2 -10.24 310 105 \
3.198 48.59 PK1 32,6 -30.6 0 50.59 - - - - 68.2 -17.61 256 186 \
4.264 46.45 PK1 334 -30 0 49.85 - - 74 -24.15 - - 310 112 \
4.264 42.19 AD1 334 -30 .23 45.82 54 -8.18 - - 310 112 \
5.33 45.63 PK1 34.5 -20.5 0 59.63 - - - - 68.2 -8.57 104 112 \
6.396 45.95 PK1 355 -28.8 0 52.65 - - - - 68.2 -15.55 254 102 \
7.462 44.51 PK1 35.7 -27.5 0 52.71 - - 74 -21.29 - - 308 106 \
7.462 39.65 AD1 35.7 -27.5 .23 48.08 54 -5.92 - - - - 308 106 \

PK1 - KDB789033 Method: Peak
AD1 - KDB789033 Method: AD Primary Power Average

UNII_5.2 HARM_1la HT20 5180.DAT 30915 17 Jun 2014
Rev 9.5 22 Jul 2014
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

MID CHANNEL HORIZONTAL

| 18L|L FREMONT, 3m Chamber 25 Jul 2815 14:81:32
Rodiated Emissions 3-Meters
Project: 15u26885
168 Cllient :Echostar
Config:EUT only
Made UNIT_5.2_HARM_11n_HT28_ 52808
90 Tested by:J. Ly
[14] -
_ Peak Limit (dBuU/m)
o
2 7 INLI. Non-Restricbed . (dBullim:
i
5 |
2 68 B 5 1
- Avg Limit (dBuU/m q i
€
~ Il
3 56
% \ »
|
S \ N
4] i/ g i
i 1‘“ L A .:“M
30 n L | IU ' s WA w
NS e
268
1 18 18
Frequency (GHz)
Range (6 Dt Fo U v Tgp Sueep Pis  #Sups/fods  Fosilion Renge (6t st RaM W g Typ Sucep Pts  #Sups/Mods  Fosition
1:1-5.88 PERK  IM(-38) 30k Log-Pur(Uideo) Auto/Cpled 6081 Inf/MAXH  B-360degs H 5:6.15-18 PERK  IN(-308) 38k Log-PurlUideo) Auto/Cpled 16k  Inf/MAXH  B-35Bdegs H
35.08-6.15 PEAK  INC-3B) 3k Log-Pur(Video) Auto/Cpled 3Bl  Inf/MAXH  B-368dege H
UNIT 5.2 HARM [1a HT28 _5188.DAT 38915 17 Jun 2014 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

MID CHANNEL VERTICAL

UL FREMONT, 3m Chamber 25 Jul 2815 14:81:32

Rodiated Emissions 3-Meters

Project : 15420805
100 Client:Echostar
Config:EUT only
Mode:UNII_5 . 2_HARM_11n_HT28_5208
9g Tested bytJ. Ly

86

—

Peak Limit (dBul/j

70 INIL n=Restricted - LdBullim

668

Avg Limit (dBuU/m

ol

58

oo

(dBulU/m) Uertical
(s]s;

3t ot

28

Frequency (GHz)

Range (GHz) et RoM VW Avg Typ Sueep Pte f5ups/Mode  Fosition Range (GHz) Dt RBM VB Avg Typ Sueep Pte #ups/Made  FPosition

UNIT 5.2 _HARM_11a_HT20_5188.DAT 308915 17 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AFTI19 Amp/Cbl/ DC Corr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 2.45 57.28 PK 322 -31.9 0 57.58 - - - - 68.2 -10.62 0-360 200 H
2 3.198 44.7 PK 32.6 -30.6 0 46.7 - - 68.2 -21.5 0-360 100 \
3 4.264 41.64 PK 33.4 -30 0 45.04 - - 74 -28.96 - - 0-360 100 \
4 5.33 39.37 PK 345 -20.5 0 53.37 - - - - 68.2 -14.83 0-360 100 \
5 6.396 41.53 PK 355 -28.7 0 48.33 - - 68.2 -19.87 0-360 100 \
6 7.462 39.18 PK 35.7 -27.5 0 47.38 - - 74 -26.62 - - 0-360 100 \

PK - Peak detector

Radiated Emissions

Frequency Meter Det AFT119 Amp/Cbl/FIt DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) t/Pad (dB) Reading (dBuV/m) (d8) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)

2.451 60.39 PK1 32.2 319 0 60.69 - - - - 68.2 -7.51 222 186 H
3.198 48.45 PK1 32,6 -30.6 0 50.45 - - - - 68.2 -17.75 255 140 \
4.264 46.58 PK1 33.4 -30 0 49.98 - - 74 -24.02 - - 309 109 v
4.264 42.34 AD1 33.4 -30 23 45.97 54 -8.03 - - - 309 109 v
5.33 45.05 PK1 34.5 -20.5 0 59.05 - - - - 68.2 -9.15 101 100 \
6.396 44.46 PK1 35.5 -28.8 0 51.16 - - - - 68.2 -17.04 254 127 v
7.462 44.51 PK1 35.7 -27.5 0 52.71 - - 74 -21.29 - - 308 106 v
7.462 39.65 AD1 35.7 -27.5 .23 48.08 54 -5.92 - - - - 308 106 \

PK1 - KDB789033 Method: Peak
AD1 - KDB789033 Method: AD Primary Power Average

UNII_5.2 HARM_1la HT20 5180.DAT 30915 17 Jun 2014
Rev 9.5 22 Jul 2014
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REPORT NO: 15U20805-E3A
MODEL ID: ID: 082

DATE: September 3, 2015
FCC: DKN1018

HIGH CHANNEL HORIZONTAL

UL FREMONT, 3m Chomber

25 Jul 2815 14:35:45

18
Rodiated Emissions 3-Meters
Project: 15u26885
168 CI|ent:Echostar
Config:EUT only
Modle \UNIT_5.2_HARM_11n_HT2B_5248
90 Tested by:J. Ly
[14] -
_ Peak Limit (dBuU/m)
o
® 7 INLI AeRestricted. LaBullim
i
C
2 68 B 5 3
- Avg Limit (dBuU/m q
€
3 58
3
@
o
40
\ i [ ‘ s %M
38 - 1 M Ay
e e
268
1 18 18
Frequency (GHz)
Range (6 Dt Fo U v Tgp Sueep Pis  #Sups/fods  Fosilion Renge (6t st RaM W g Typ Sucep Pts  #Sups/Mods  Fosition
1:1-5.88 PERK  IMC-3dB) 30k j-Purllides)  Auto/Cpled 6081 Inf/MAX 3 5:6.15-18 PERK  IN(-308) 38k Log-PurlUideo) Auto/Cpled 16k  Inf/MAXH  B-35Bdegs H

3:5.86-6.15 PEAK  INCIB) 3k Log-Pur(lVideo) Auto/Cpled 3081

Inf/MAKH

LNII_5.2_HARM_i1a_HT2@_5180.DAT 39915 17 Jun 2014

Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

HIGH CHANNEL VERTICAL

UL FREMONT, 3m Chamber 25 Jul 2815 14:35:45

Rodiated Emissions 3-Meters

Project : 15420805
100 Client:Echostar
Config:EUT only
Mode:UNII_5 . 2_HARM_11n_HT28_5248
9g Tested bytJ. Ly

86

—

Peak Limit (dBul/j

70 INIL n=Restricted - LdBullim

668

Avg Limit (dBuU/m

58

(dBulU/m) Uertical
om
O

ool

3 b

28

Frequency (GHz)

Range (GHz) et RoM VW Avg Typ Sueep Pte f5ups/Mode  Fosition Range (GHz) Dt RBM VB Avg Typ Sueep Pte #ups/Made  FPosition

UNIT 5.2 _HARM_11a_HT20_5188.DAT 308915 17 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

HIGH CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AFTI19 Amp/Cbl/ DC Corr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
3 2.45 57.26 PK 322 -31.9 0 57.56 - - - - 68.2 -10.64 0-360 200 H
1 3.198 44.16 PK 32.6 -30.6 0 46.16 - - - - 68.2 -22.04 0-360 100 \
2 4.264 41.53 PK 33.4 -30 0 44.93 - - 74 -29.07 - - 0-360 100 \
6 6.396 41.89 PK 355 -28.7 0 48.69 - - - - 68.2 -19.51 0-360 100 \
4 7.462 38.57 PK 35.7 -27.5 0 46.77 - - 74 -27.23 - - 0-360 100 \
5 8.527 34.04 PK 35.8 -25.9 0 43.94 - - - - 68.2 -24.26 0-360 100 \

PK - Peak detector

Radiated Emissions

Frequency Meter Det. AFT119 Amp/Cbl/Flt DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)

2451 60.25 PK1 322 -31.9 0 60.55 - - - - 68.2 -7.65 222 186 H
3.198 48.58 PK1 32,6 -30.6 0 50.58 - - - - 68.2 -17.62 254 155 \
4.264 46.12 PK1 334 -30 0 49.52 - - 74 -24.48 - - 311 122 \
4.264 42.03 AD1 334 -30 .23 45.66 54 -8.34 - - - 311 122 \
6.395 45.92 PK1 35.5 -28.8 0 52.62 - - - - 68.2 -15.58 257 107 \
7.462 44.56 PK1 35.7 -27.5 0 52.76 - - 74 -21.24 - - 309 107 \
7.462 39.47 AD1 35.7 -27.5 .23 47.90 54 -6.10 - - - 309 107 \
8.528 39.85 PK1 35.8 -25.9 0 49.75 - - - - 68.2 -18.45 302 117 \

PK1 - KDB789033 Method: Peak
AD1 - KDB789033 Method: AD Primary Power Average

UNII_5.2 HARM_1la HT20 5180.DAT 30915 17 Jun 2014
Rev 9.5 22 Jul 2014
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

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

HORIZONTAL PEAK AND AVERAGE PLOT

,‘ZI:UL FREMONT, 3m Chomber 28 Jul 2815 18:12:58
Restricted Bondedge
= Project Number:15u28885
1 Client:Echostar
Config:EUT only
Mode :UNIT 5.2 BE H 11n HT48 5158
185 Tested by:Charles Uergonio
95
p el ™
+ 81:
& -~
3 R \/’”\_w
C Peok Limit (dBuY/m) [\/
o 75 !
T |
- |
3 6 \
S 2
= Average Limit CdBuU/m)
55 i
/\ |
H J
45 : 4.3
35
5 28MH=z/ 5.2
Frequency (GHzJ
Range (6Hz) Dot M U fvg Tgp Susep Fle dSupe/fods  FPosition Renge (B Dt oM Ul g Typ Sueep Pts #Sups/fods  Position
1:55.2 PEAK  IM(-3B) M Pur Pg(RMS)  Auto/Cpled BBBI  Inf/MAXH 333 dege H | 2:5-5.2 AUER  IM(-38) M Pur Avg(RMS)  Auto/Cpled 8OO 1G/TAUG 333 degs H
BondEdge 5808-5158MHz UNII Method Av - Horizontal.TST 39763 12 Jun 2014 Rev 9.5 22 Jul 2814

HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
4 *5.146 31.43 RMS 342 -20.7 .49 45.42 54 -8.58 - 333 120 H
2 *5.149 45.63 PK 34.2 -20.8 0 59.03 - - 74 -14.97 333 120 H
1 *5.15 39.63 PK 34.2 -20.8 0 53.03 - - 74 -20.97 333 120 H
3 *5.15 31.11 RMS 342 -20.8 49 45.0 54 -9.0 - - 333 120 H

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

BandEdge 5000-5150MHz UNII Method Av - Horizontal. TST 39763 12 Jun 2014
Rev 9.5 22 Jul 2014
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

VERTICAL PEAK AND AVERAGE PLOT

12:LJL FREMDONT, 3m Chamber 28 Jul 2815 18:88:84
Restricted Bondedge
= Project Number:15u28885
1 Client Echostar
Config:EUT only
Mode:UNII 5.2 BE U 11n HT48 5150
185 Tested by:Charles Uergonio ",
LT b
L. i d “"‘T
o5 I o]
/
B |
5 85 ,4
i
& Peok Limit C(dBulY/m) |
> 71: {
2 W"
5 65 2 : -
: T
Qver‘ags Limit CdBuU/m) y i
5!: - : - o i 4 2
us i i | |
35
5 20MA=/ 5.2
Frequency (GHzJ
Range (Gitz) De:. RB VB fAvg T Sueep . f’ts‘ ﬂswpséMnde _Position Range (GHz) Det R VB Avg Typ Swaep Pts #Sups/fode  Position
BandEdge 5888-5158MHz UNII Method Av - Verticol .TST 39763 12 Jun 2814 Rev 9.5 22 Jul 26814
VERTICAL DATA
Trace Markers
Marker Frequency Meter Det AFT119 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m) (dBuV/m)
2 *5.142 52.87 PK 34.2 -20.7 0 66.37 - - 74 -7.63 52 123 \Y
4 *5.142 39.29 RMS 34.2 -20.7 .49 53.28 54 =72 - - 52 123 \Y
1 *5.15 46.82 PK 34.2 -20.8 0 60.22 - - 74 -13.78 52 123 \%
3 *5.15 37.97 RMS 34.2 -20.8 .49 51.86 54 -2.14 - - 52 123 \%
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
BandEdge 5000-5150MHz UNII Method Av - Vertical. TST 39763 12 Jun 2014
Rev 9.5 22 Jul 2014
Page 86 of 200
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888

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




REPORT NO: 15U20805-E3A
MODEL ID: ID: 082

DATE: September 3, 2015

FCC: DKN1018

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

! 18LIL FREMONT, 3m Chomber 25 Jul 2815 15:14:38
Rodiated Emissions 3-Meters
Project: 15u28885
180 Cliient :Echostar
Copfig:EUT only
Maple :ONTT_5.2_HARM_1 1n_HT4B_5198
98 Tested byiJ. Ly
_ Peak Limit (dBuU/m)
0
£ 7 INLL. Nen=Restricted LdBu |
o
N \
‘ |
£ 60 / g
~ Avg Limit (dBul/m g H
£
N (]
> 50
3 ) Vamas®
T | |
L j | W’I ‘i
e,
38 | . j‘ | | I{U\ J’m b d My bbb i
YA T |
W/ v
28
1 14 18
Frequency (GHz)
Ronge () Dot ROl U fvg Tgp Sueep Pls  SSups/Mh Positi Renge (i) et oM U fvg Typ Sueep Pts  #ups/Mods  Fosition
1-5.08 PERK INC-3B) 3k Log-Pur(Video) Auto/Cpled 69BI  Inf/MAXH  B-JSdege H | 5:6.15-18 PERK M-8 3B Logurillies) futo/Cpled I8k Inb/WAXH  G-350dege
3:5.86-6.15 PEAK  IMC-3dB) 30k Log-Pur(Video)  Auto/Cpled 28| Inf/Mi B-368cegs H
UNII 5.2 HARM f1a_HT28_5188.DAT 368915 17 Jun 2014 Rev 9.5 22 Jul 2814

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

at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

LOW CHANNEL VERTICAL

UL FREMONT, 3m Chamber 25 Jul 2815 15:14:38

Rodiated Emissions 3-Meters

Project : 15420805
100 Client:Echostar
Config:EUT only
Mode:UNII_5 . 2_HARM_11n_HT4B_5198
9g Tested bytJ. Ly

86

—

Peak Limit (dBul/j

70 INIL n=Restricted - LdBullim

668

Avg Limit (dBuU/m
50 i

(dBulU/m) Uertical
o
o

30 o

28

Frequency (GHz)

Range (GHz) et RoM VW Avg Typ Sueep Pte f5ups/Mode  Fosition Range (GHz) Dt RBM VB Avg Typ Sueep Pte #ups/Made  FPosition

UNIT 5.2 _HARM_11a_HT20_5188.DAT 308915 17 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

LOW CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AFTI19 Amp/Cbl/ DC Corr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
2 2.45 57.12 PK 322 -31.9 0 57.42 - - - - 68.2 -10.78 0-360 200 H
1 3.198 44.4 PK 32.6 -30.6 0 46.4 - - - - 68.2 -21.8 0-360 200 \
3 4.264 41.76 PK 33.4 -30 0 45.16 - - 74 -28.84 - 0-360 100 \
4 5.33 38.2 PK 345 -20.5 0 52.2 - - - - 68.2 -16 0-360 100 \
5 6.396 41.81 PK 355 -28.7 0 48.61 - - 68.2 -19.59 0-360 100 \
6 7.462 38.82 PK 35.7 -27.5 0 47.02 - - 74 -26.98 - - 0-360 100 \

PK - Peak detector

Radiated Emissions

Frequency Meter Det. AFT119 Amp/Cbl/Flt DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)

2451 60.08 PK1 322 -31.9 0 60.38 - - - - 68.2 -7.82 222 185 H
3.198 48.96 PK1 32,6 -30.6 0 50.96 - - - - 68.2 -17.24 257 187 \
4.264 45.61 PK1 334 -30 0 49.01 - - 74 -24.99 - - 139 100 \
4.264 40.86 AD1 334 -30 .49 44.75 54 -9.25 - - - 139 100 \
5.329 45.34 PK1 34.5 -20.5 0 59.34 - - - - 68.2 -8.86 104 104 \
6.396 45.22 PK1 355 -28.8 0 51.92 - - - - 68.2 -16.28 256 108 \
7.461 43.97 PK1 35.7 -27.5 0 52.17 - - 74 -21.83 - - 13 121 \
7.462 37.87 AD1 35.7 -27.5 49 46.56 54 -7.44 - - - - 13 121 \

PK1 - KDB789033 Method: Peak
AD1 - KDB789033 Method: AD Primary Power Average

UNII_5.2 HARM_1la HT20 5180.DAT 30915 17 Jun 2014
Rev 9.5 22 Jul 2014
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REPORT NO: 15U20805-E3A
MODEL ID: ID: 082

DATE: September 3, 2015
FCC: DKN1018

MID CH

ANNEL HORIZONTAL

UL FREMONT, 3m Chomber

25 Jul 2815 15:56: 36

18
Rodiated Emissions 3-Meters
Project; 15u26885
160 Cljient :Echostar
Copfig:EUT only
Mare UNIT_5.2_HARM_11n_HT4B_5238
9g Tebted bytJ. Ly
868 -
_ Peak Limit (dBuU/m)
o
2 7 INLL- Non=-Restricbed . LdBullim:
i
u
2 68 R - i
- Avg Limit (dBul/m g
£
~
) 56
3
@
o
48
| W
| i | | ‘ T | " AJ“; S
30 | | Ay I b haa
Ll o Sl
208
1 18 18
Frequency (GHz)
Ronge (6H) Dt Fo U v Tgp Sueep Ple  3Sups/fode  Fosilion Renge (6t et Reu W Avg Typ Sucep Pts  #Sups/Mods  Fosition
1:1-5.88 PEAK  IMC-3B) 3k Log-Fur(lideo) Auto/Cpled 681  Inf/MAXH  B-360dege H 5:6.15-18 PERK  IN(-348) 38k Log-PurlUideo) Auto/Cpled 16k  Inf/MAXH  B-35Bdegs H
35.08-6.15 PERK  INC-3B) 3k Log-Pur(Video) Auto/Cpled 3Bl Inf/MAXH  B-368degs H

UNIT_ 5.2 HARM_11c_HT2B_5188.DAT 308915 17 Jun 2814

Rev 9.5 22 Jul 2814

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

at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

MID CHANNEL VERTICAL

UL FREMONT, 3m Chamber 25 Jul 2815 15:56: 36

Rodiated Emissions 3-Meters

Project : 15420805
100 Client:Echostar
Config:EUT only
Mode:UNII_5 . 2_HARM_11n_HT4B_5238
9g Tested bytJ. Ly

86

—

Peak Limit (dBul/j

70 INIL n=Restricted - LdBullim

668

Avg Limit (dBuU/m

o
o

58

(dBulU/m) Uertical

3t ot

28

Frequency (GHz)

Range (GHz) et RoM VW Avg Typ Sueep Pte f5ups/Mode  Fosition Range (GHz) Dt RBM VB Avg Typ Sueep Pte #ups/Made  FPosition

UNIT 5.2 _HARM_11a_HT20_5188.DAT 308915 17 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AFTI19 Amp/Cbl/ DC Corr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 2.45 57.39 PK 322 -31.9 0 57.69 - - - - 68.2 -10.51 0-360 200 H
2 3.198 44.53 PK 32.6 -30.6 0 46.53 - 68.2 -21.67 0-360 200 \
3 4.264 41.22 PK 33.4 -30 0 44.62 - - 74 -29.38 - 0-360 100 \
4 5.33 38.2 PK 345 -20.5 0 52.2 - - - - 68.2 -16 0-360 100 \
5 6.396 41.81 PK 355 -28.7 0 48.61 - 68.2 -19.59 0-360 100 \
6 7.462 38.82 PK 35.7 -27.5 0 47.02 - - 74 -26.98 - - 0-360 100 \

PK - Peak detector

Radiated Emissions

Frequency Meter Det AFT119 Amp/Cbl/FIt DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) t/Pad (dB) Reading (dBuV/m) (d8) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)

2.451 59.52 PK1 32.2 319 0 59.82 - - - - 68.2 -8.38 220 331 H
3.198 48.48 PK1 32,6 -30.6 0 50.48 - - - - 68.2 -17.72 257 140 \
4.264 46.56 PK1 33.4 -30 0 49.96 - - 74 -24.04 - - 313 108 v
4.264 42.05 AD1 33.4 -30 .49 45.94 54 -8.06 - - - 313 108 v
5.329 44.87 PK1 34.5 -20.5 0 58.87 - - - - 68.2 -9.33 109 112 \
6.396 45.22 PK1 35.5 -28.8 0 51.92 - - - - 68.2 -16.28 256 108 v
7.461 43.96 PK1 35.7 -27.5 0 52.16 - - 74 -21.84 - - 12 133 v
7.462 38.78 AD1 35.7 -27.5 49 47.47 54 -6.53 - - - - 12 133 \

PK1 - KDB789033 Method: Peak
AD1 - KDB789033 Method: AD Primary Power Average

UNII_5.2 HARM_1la HT20 5180.DAT 30915 17 Jun 2014
Rev 9.5 22 Jul 2014
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REPORT NO: 15U20805-E3A
MODEL ID: ID: 082

DATE: September 3, 2015
FCC: DKN1018

12.2. 5.8 GHz
12.2.1. TX ABOVE 1 GHz 802.11a MODE IN THE 5.8 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)
HORIZONTAL PEAK AND AVERAGE PLOT
gL Fremont,5m Chamber A 29 Jul 2815  11:36:89
Bondedge

L e oty 19200

' ek e e /WW/\
-18 f L
- Peak Limit (dBm) | rH‘

& -3m g

,4@ ,,,,,,,,,, il
-50
-68
-78
5.625 1 3MHz/ 5.755

Frequency (GHz)

Range C(GHz)
1:5.625-5.755

REU/UBW Ref/Attn  Det/Avg Type
PEAK/Par Avg

1MC-6dB) /3 /18

Suaep Pls  #swpe/Mode P
(RHS)  ZBnsec(futo) 8381 HAXH

osition
352 degs 180

Bondedge 5.625-5.7556Hz 15_467 EIRP - H.TST 38915 12 Jun 2615

Rev 9.5 24 Jun 2815

Trace Markers

CH 149 HORIZONTAL DATA

Marker Frequency Meter Det AF T136 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
2 5.712 -59.6 Pk 34.7 -19.9 11.8 -33 -27 -6 352 100 H
1 5.725 -57.37 Pk 34.7 -19.8 11.8 -30.67 -17 -13.67 352 100 H

Pk - Peak detector

Bandedge 5.625-5.755GHz 15_407 EIRP - H.TST 30915 12 Jun 2015

Rev 9.5 24 Jun 2015
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REPORT NO: 15U20805-E3A DATE: September 3, 2015

MODEL ID: ID: 082 FCC: DKN1018
28UL Fremont,5m Chomber A 29 Jul 2815 14:57:33
Bandedge
Project Number:15uZ2B885
10 Client Echostar

Config:EUT only
Mode:UNTI_5.8_BE_H_11a_5765
8 Tested byid. Ly

-20

Peak Limit C(dBm)

EIRP

-38

-4p

-58

-68

-78

5.625 1 3MHz/ 5.755
Frequency (GHz)

Range (GHz) REU/UBW  Ref/Attn Det/Avg Tupe Suaep Pls #owps/fode Fosition
1:5.625-5.755 1M(-6dB) /34 8/18 PEAK/Pur Avg(RMS)  2Bmeec(futo) 62@I MAXH 368 degs 116

Bondedge 5.625-5.755GHz 15 467 EIRP - H.TST 38915 12 Jun 2615 Rev 9.5 24 Jun 2815

CH 153 HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
2 5.71 -64.72 Pk 34.7 -19.8 11.8 -38.02 -27 -11.02 360 116 H
1 5.725 -63.03 Pk 34.7 -19.8 11.8 -36.33 -17 -19.33 360 116 H

Pk - Peak detector
Bandedge 5.625-5.755GHz 15_407 EIRP - H.TST 30915 12 Jun 2015

Rev 9.5 24 Jun 2015
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

VERTICAL PEAK AND AVERAGE PLOT

oL Fremont,5m Chember A 29 Jul 2815  89:28:42
Bandedge
Project Number:15u28885 M\WN‘
18 Client Echostar F L
Config:EUT only
Mode:ONII_5.8 BE_U_11a_5745 |
a Tested byiJ. Ly
1
18 I ]
|
,2@ il W
Peak Limit (dBm) Ll
o
& -3g o |
1)
|
4 Wi it AN
-58
-608
-78
5.625 1 3MHz/ 5.755
Frequency (GHz)
Range (6Hz) REU/UB Ref/Attn Det/Avg Type Sueep Pits ~ #hwps/fode Fosition |
6 1M(-6dB) K i ) nsac Sl 142 degs ‘
Bondedge 5.625-5.7556Hz 15 467 EIRP - U.TST 38815 12 Jun 2615 Rev 9.5 24 Jun 2615

CH 149 VERTICAL DATA

Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
2 5.715 -54.66 Pk 34.7 -19.8 11.8 -27.96 -27 -.96 342 111 \%
1 5.725 -45.31 Pk 34.7 -19.8 11.8 -18.61 -17 -1.61 342 111 \%

Pk - Peak detector
Bandedge 5.625-5.755GHz 15_407 EIRP - V.TST 30915 12 Jun 2015

Rev 9.5 24 Jun 2015
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REPORT NO: 15U20805-E3A DATE: September 3, 2015

28LJL Fremont,5m Chomber A 29 Jul 2815 14:34:42
Bandedge
Project Number:15uZ2B865
19 Client Echostar
Config EUT anly
Mode:UNII_5.8 BE_U_11a_5765
a Tested byiJ. Ly
-18
-28
Peak Limit C(dBm)
o > 1
£ -39 9
w | "
g | m
-50
-66
-70
5.625 13MH=z/ 5.755
Frequency (GHz)
Range (6z) REU/UBN  Ref/Attn Det/Avg Tupe Sueep Pia ¥ope/fode Position |
6; 1M(-6dB) ) Ak AvgCRHS) e 5) I 113 degs ‘
LNIT 5.8 BE U fio 5765.DAT 38915 {2 Jun 2815 Rev 9.5 24 Jun 2815

CH 153 VERTICAL DATA

Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
2 5.711 -55.05 Pk 34.7 -19.9 11.8 -28.45 -27 -1.45 113 245 \%
1 5.725 -54.96 Pk 34.7 -19.8 11.8 -28.26 -17 -11.26 113 245 \%

Pk - Peak detector
UNII_5.8 BE_V_11a_5765.DAT 30915 12 Jun 2015

Rev 9.5 24 Jun 2015
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

2@UL Fremont,5m Chomber A 29 Jul 2815 15:84:26
Bandedge
Project Number: 15u2B885
19 Client Echostar
W Config:EUT anly
Mode:ONII 5.8 BE H 11a 5805
g Tested byiJ. Ly
—1 @ \
-26
Peak Limi (cBm)
a
-3
i1}
2
,4@ -
-58
-68
-78
5.8 28MHz/ 6
Frequency (GHz)
Range (6Hz) RBI/UBW Ref/Attn Det/Avg Tupe Sugep Pts #Swps/Mode FPosition
5.8-5 1M(-6dB) /34 8/18 FEAK/Pur Avg(RMS)  2Bmeec(futo) 631 MAXH 368 degs 116
Bondedge 5.858-66Hz {5_487 EIRP - H.TST 38915 12 Jun 2815 Rev 9.5 24 Jun 2015
CH 161 HORIZONTAL DATA
Trace Markers
Marker Frequency Meter Det AF T136 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.85 -68.95 Pk 35.1 -19.3 11.8 -41.35 -17 -24.35 360 116 H
2 5.865 -66.02 Pk 35.1 -19.3 11.8 -38.42 -27 -11.42 360 116 H

Pk - Peak detector
Bandedge 5.850-6GHz 15_407 EIRP - H.TST 30915 12 Jun 2015

Rev 9.5 24 Jun 2015
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REPORT NO: 15U20805-E3A DATE: September 3, 2015

MODEL ID: ID: 082 FCC: DKN1018
28UL Fremont,5m Chomber A 29 Jul 2815 11:49:14
Bandedge
Project Number:15uZ2B865
19 Client Echostar

ConfigiEUT only
/W Mode:UNII_5.8_BE_H_11a_5825
a Tested byiJ. Ly

-20 \m 1y
Peak Limit CdBm)

&
£ -38
w

-48

-50

-60

-70

5.8 2BMH=z/ [
Frequency (GHz)
Range (GHz) REU/UBW  Ref/Attn Det/Avg Tupe Suasp Pls #owps/fade Fosition
1:5.8-8 NC-6dB)/M  B/1B PEAK/Pur Avg(RHS)  Zamsec(Autol 8031 MAXH 354 degs 182
Bondedge 5.858-6GHz 15 447 EIRP - H.TST 38915 {2 Jun 2615 Rev 9.5 24 Jun 2615

CH 165 HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.85 -64.27 Pk 35.1 -19.3 11.8 -36.67 -17 -19.67 354 102 H
2 5.862 -63.76 Pk 35.1 -19.3 11.8 -36.16 -27 -9.16 354 102 H

Pk - Peak detector
Bandedge 5.850-6GHz 15_407 EIRP - H.TST 30915 12 Jun 2015

Rev 9.5 24 Jun 2015
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

VERTICAL PEAK AND AVERAGE PLOT

28UL Fremont,5m Chamber A 29 Jul 2815 14:46:35
W Bandedge
\ Project Number:15uZ2B885
10 I Client Echostar
\ Config:ET anly
\ Mode:UNII_ 5.8 BE_U_I1a_5885
9 Tested byid. Ly
1
1
L
-18 ;
_2p .
‘,VW Peck Limit C(dBm)
o
£ -3 ‘
w 2
4 i LTV
-50
-66
-70
5.8 2BMHz/ 6
Frequency (GHz)
Range (&) RBUAB  Ref/Attn  Det/fvg Tupe Sueep Pie fowps/fode Fosition |
8- 1M dB) AK A ) neec 3 87 e 1 ‘
Bondedge 5.656-66Hz 15 487 EIRP - U.TST 38315 12 Jun 2815 Rev 9.5 24 Jun 2815

CH 161 VERTICAL DATA

Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.85 -61.62 Pk 35.1 -19.3 11.8 -34.02 -17 -17.02 87 114 \%
2 5.861 -62.53 Pk 35.1 -19.4 11.8 -35.03 -27 -8.03 87 114 \%

Pk - Peak detector
Bandedge 5.850-6GHz 15_407 EIRP - V.TST 30915 12 Jun 2015

Rev 9.5 24 Jun 2015
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018
28LJL Fremont,5m Chamber A 29 Jul 2815 89:32:16
Bandedge
Project Number: 15u28885
19 A Bttt e ™
\ Canfig EUT only
| \ Mode:ONII 5.8 BE_U_11a 5825
8 J‘ \ Tested byid. Ly
| |
-108 L4t }
| \
—20k B
1 Peak Limit (dBm)
N 1
x -3
w
_4g U T TN " T ek . " L . N L
-50
-60
-70
5.8 2BMH=z/ [
Frequency (GHz)
Forge G0 R Rl iin Det/Ang Type Sieep Fie “¥opelfode Toeition |
8 1(-645) AK/For Pug(RHS)  2BmsacPuto) i 6 dogs ‘
Bondedye 5.856-66Hz 15 487 EIRP - U.TST 38915 12 Jun 2815 Rev 9.5 24 Jun 2815

CH 165 VERTICAL DATA

Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.85 -56.84 Pk 35.1 -19.3 11.8 -29.24 -17 -12.24 106 232 \%
2 5.86 -55.91 Pk 35.1 -19.4 11.8 -28.41 -27 -1.41 106 232 \%

Pk - Peak detector

Bandedge 5.850-6GHz 15_407 EIRP - V.TST 30915 12 Jun 2015

Rev 9.5 24 Jun 2015
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REPORT NO: 15U20805-E3A
MODEL ID: ID: 082

DATE: September 3, 2015
FCC: DKN1018

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

H@UL FREMONT, 3m Chomber 29 Jul 2815 14:37:44
Rodiated Emissions 3-Meters
Project Number: 15020805
166 Client:Echostar
Config:EUT only
Mode ONII 5.8 HARM 11a HT28 5745
99 Tested |byD. Mun
a9
_ Peaok Limit (dBuU/m)
o
£ 7g UNIIL Nop=Restrict LB
i
5 1
£ 66 : :
- Avg Limit (dBulU/m
[5
3 58
@ =]
.l
40 A uMmMMMm
H " P Y ....u..d Laiib e w
., 01 T TR AT | P 8
A s ‘
28
1 18 18
Frequency (GHz)
Range (62 Dt ROl Bl frg Tgp Sueep Renge (61 et oM W fvg Tgp Sueep Pts  ups/Mods  Fosition
1:1-5.88 PERK INC-3B) 3k Log-Pur(Uideo) Auto/Cpled 5:6.15-18 PEK IN(-3B) 30k Log-PurlVideo) Auto/Cpled 16k  Ini/MANH  B-35Bdags H
3:5.86-6.15 PEAK 1MC-348) £ LL: Pur(Uideo)  Auto/Cpled
FCC Part!5C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 383915 17 Jun 2014 Rev 9.5 22 Jul 2814

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

at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

LOW CHANNEL VERTICAL

Ha\_IL FREMONT, 3m Chomber 29 Jul 2815 14:37:44

Rodiated Emissions 3-Meters

Project Number: 15U208805
168 Client Echostar
Config EUT only
Mode:UNII_5 B_HARM_11a_HT2B_5745
39 Tested byiD. Mun

86

Peak Limit (dBulU/m)
70 INLL.. . Non=F. R .

668

Avg Limit (dBul/m

568

(dBulU/m) Uertical
ary
]
0
om

onh

48 D T sl

3

208

Frequency (GHz)

Range (GHz) et Rou Wl Avg Tup Sueep Pte f5ups/Mode  FPosition Range (GHz) Dt KBW VU Avg Typ Sueep. Pte #5ups/Mode  FPosition

FCC Part!5C All 5GHz UNIT ond DTS Spurious Emissions with Average Scan.TST 38915 17 Jun 20814 Rev 9.5 22 Jul 2814

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

at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

LOW CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AFTI19 Amp/Cbl/ DC Corr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 2.45 57.99 PK 322 -31.9 0 58.29 - - - - 68.2 -9.91 0-360 100 H
2 3.198 47.48 PK 32.6 -30.6 0 49.48 - - - - 68.2 -18.72 0-360 100 \
3 5.33 349 PK 345 -20.5 0 48.9 - - - - 68.2 -19.3 0-360 200 \
4 6.396 35.95 PK 355 -28.7 0 42.75 - 68.2 -25.45 0-360 100 \
5 7.462 42.5 PK 35.7 -27.5 0 50.7 - - 74 -23.3 - - 0-360 100 \
6 11.49 33.06 PK 38.4 -23.1 0 48.36 - - 74 -25.64 - - 0-360 100 \

PK - Peak detector

Radiated Emissions

Frequency Meter Det. AFT119 Amp/Cbl/Flt DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity

(GHz) Reading (dB/m) r/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (d8) (Degs) (em)

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

2.45 59 PK1 322 -31.9 0 59.3 - - - - 68.2 -8.9 231 158 H
3.198 43.89 PK1 32,6 -30.6 0 45.89 - - - - 68.2 -22.31 231 100 v
5.328 42.64 PK1 345 -20.5 0 56.64 - - - - 68.2 -11.56 231 200 A
6.396 40.22 PK1 35.5 -28.8 0 46.92 - 68.2 -21.28 231 100 A
7.461 41.01 PK1 35.7 -27.5 0 49.21 - 74 -24.79 - - 231 100 v
7.462 32.42 AD1 357 -27.5 .22 40.84 54 -13.16 - 231 100 A
11.488 36.93 PK1 38.4 -23.2 0 52.13 - 74 -21.87 - - 231 100 A
11.491 25.19 AD1 384 -23.1 22 40.71 54 -13.29 - - - - 231 100 v

PK1 - KDB789033 Method: Peak
AD1 - KDB789033 Method: AD Primary Power Average

FCC Part15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 30915 17 Jun 2014
Rev 9.5 22 Jul 2014
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

MID CHANNEL HORIZONTAL

18LlL FREMONT, 3m Chamber 29 Jul 2815 15:81:39
Rodiated Emissions 3-Meters
Project Number: 15020885
160 Client:Echastar
Config:EUT only
Mode UNIT_5.8_HARM_11a_HT2B_5785
99 Tested [oyD. Mun
868 oo
_ Peak Limit (dBuU/m)
E
2 7 LUNLL-Non=Restrictad. LdBu
[
N
] 1
2 68 R g
- Avg Limit (dBul/m
£
3 58
3 g J
< 4 AMWMWWM
‘ ‘ ) L ) WA
38]- [ [ ] “ Y e il N
R RS
be
268
1 18 18
Frequency (GHz)
Ronge (6 Dot RO Wl Avg Ty Sueep Ple  3Sups/fods  Fosilion Renge (6t et e VB Avg Typ Sucep Pte  SSups/Mods  Fosition
1:1-5.88 PERK  IM(-38) 3k Log-Pur(Uideo) Auto/Cpled 608 Inf/MAXH  B-360degs H 6.15-18 PERK  IN(-38) 38k Log-PurlUideo) Auto/Cpled 16k  Inf/MAXH  B-35Bdegs H
35.08-6.15 PEAK  INC-3B) 3k Log-Pur(Video) Auto/Cpled 3Bl  Inf/MAXH  B-36Bdege H
¥.TST 308815 17 Jun 2814 Rev 8.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

MID CHANNEL VERTICAL

18LIL FREMONT, 3m Chamber 29 Jul 2815 15:81:39
Rodiated Emissions 3-Meters
Project Number: 15020885
188 Client:Zchostar
Config:EUT only
Mode UNIT_5.8_HARM_11a_HT2B_5785
99 Tested joyD. Mun
88 ¢ = ; N
Peak Limit (dBuU/m)
7@ 7 INLI. Non=Restri B
5
C
I
- 68 -
2 Avg Limit (dBul/m
N 7
= 2 a o 6
2 50 &} (&)
o
48 i L
e ot B T L =
208
1 18 18
Frequency (GHz)
Ronge (6Hz) Dt Fo Wl fvg Tgp Sueep Ple 3Sups/fods  Fosilion Renge (Gt et Reu VB Avg Typ Sucep Pte SSups/Mods  Fosition
¥.TST 38815 17 Jun 2814 Rev 8.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AFTI19 Amp/Cbl/ DC Corr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
3 1.991 30.36 PK 315 -31.4 0 30.46 - - - - 68.2 -37.74 0-360 100 \
1 2.45 58.01 PK 322 -31.9 0 58.31 - - - - 68.2 -9.89 0-360 100 H
2 3.198 47.42 PK 32,6 -30.6 0 49.42 - - - - 68.2 -18.78 0-360 100 \
4 5.33 37.01 PK 345 -20.5 0 51.01 - - 68.2 -17.19 0-360 100 \
5 7.462 42.7 PK 35.7 -27.5 0 50.9 - - 74 -23.1 - - 0-360 100 \
6 11.57 33.54 PK 38.6 -22.7 0 49.44 - - 74 -24.56 - - 0-360 100 \

PK - Peak detector

Radiated Emissions

Frequency Meter Det AFT119 Amp/Cbl/FIt DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) t/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (d8) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)
1.992 40.66 PK1 315 314 0 40.76 - - - - 68.2 -27.44 360 100 v
2.45 48.18 PK1 322 -31.9 0 48.48 - - - - 68.2 -19.72 360 100 H
3.198 40.53 PK1 32,6 -30.6 0 42.53 - - - - 68.2 -25.67 360 100 v
5.33 43.35 PK1 345 -20.5 0 57.35 - - - - 68.2 -10.85 360 100 v
7.462 42.56 PK1 35.7 -27.5 0 50.76 - 74 -23.24 - - 360 100 v
7.462 35.29 AD1 35.7 -27.5 22 43.71 54 -10.29 - - - - 360 100 v
11.569 48.19 PK1 38.6 -22.7 0 64.09 - - 74 -9.91 - - 360 100 v
11.569 32.58 AD1 38.6 -22.7 22 48.70 54 -5.3 - - - - 360 100 v

PK1 - KDB789033 Method: Peak
AD1 - KDB789033 Method: AD Primary Power Average

*TST 30915 17 Jun 2014
Rev 9.5 22 Jul 2014
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

HIGH CHANNEL HORIZONTAL

18LIL FREMONT, 3m Chamber 29 Jul 2815 15:22:18
Rodiated Emissions 3-Meters
Project Number: 15020885
160 Client:Echastar
Config:EUT only
Mode UNII_5.8_HARM_11a_HTZ2B_5825
99 Tested byiD. Mun
80 e
_ Peak Limit (dBuU/m)
o
2 7 UNLI. Non=Resbr.i & LdBu
o
N
e
2 68
- Avg Limit (dBuU/m 4
£
3 59
@ e
2 1
44 A WWWW
‘ | | ] l ‘ 0l sy AT TR ‘J‘;WM
38 ! IR { i dcnida sl
b B L g T WA
208
1 18 18
Frequency (GHz)
Ronge (6Hz) Dot RO Wl fvg Ty Sueep Ple  3Sups/fods  Fosilion Renge (i) et Reu VB Avg Typ Sucep Pte  SSups/Mods  Fosition
1:1-5.88 PEAK IMC-3B) 3k Log-Fur(lideo) Auto/Cpled 6081  Inf/MAXH  B-360dege H 5:6.15-18 PERK  IN(-348) 38k Log-PurlUideo) Auto/Cpled 16k  Inf/MAXH  B-36Bdegs H
35.08-6.15 PERK  INC-3B) 3k Log-Pur(Video) Auto/Cpled 3Bl  Inf/MAXH  B-36Bdege H
¥.TST 38815 17 Jun 2814 Rev 8.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A

MODEL ID: ID: 082

DATE: September 3, 2015

FCC: DKN1018

HIGH CHANNEL VERTICAL

18LIL FREMONT, 3m Chamber 29 Jul 2815 15:22:18
Rodiated Emissions 3-Meters
Project| Number: 15020885
188 Client:Echostar
Config:EUT only
Mode UNIT_5.8_HARM_11a_HT2B_5825
99 Tested byiD. Mun
88 ¢ = ; N
Peak Limit (dBuU/m)
7@ 7 INLI. Non-Rest
5
C
I
- 68 -
2 Avg Limit (dBul/m -
N 3
> 3 2 o
2 50 &}
o
L e e R S 1| Sy S T S TTRT | ARG L LS
208
1 18 18
Frequency (GHz)
Ronge (6Hz) Dt Fo Wl fvg Tgp Sueep Ple 3Sups/fods  Fosilion Renge (Gt et Reu VB Avg Typ Sucep Pte SSups/Mods  Fosition
¥.TST 38815 17 Jun 2814 Rev 8.5 22 Jul 2814

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

at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

HIGH CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AFTI19 Amp/Cbl/ DC Corr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 1.375 44.97 PK 289 -32.5 0 41.37 - - 74 -32.63 - - 0-360 100 H
2 2.45 58.04 PK 322 -31.9 0 58.34 - - - - 68.2 -9.86 0-360 100 H
3 3.198 47.49 PK 32,6 -30.6 0 49.49 - - - - 68.2 -18.71 0-360 100 \
4 5.33 36.71 PK 345 -20.5 0 50.71 - - - - 68.2 -17.49 0-360 100 \
5 7.462 42.71 PK 35.7 -27.5 0 50.91 - - 74 -23.09 - - 0-360 100 \
6 11.65 36.96 PK 38.7 -23.4 0 52.26 - - 74 -21.74 - - 0-360 100 \

PK - Peak detector

Radiated Emissions

Frequency Meter Det. AFT119 Amp/Cbl/Flt DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (d8) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)
1.375 49.36 PK1 28.9 -32.5 0 45.76 - - 74 -28.24 - - 145 147 H
1.375 45.68 AD1 28.9 -32.5 22 42.30 54 -11.7 - - - - 145 147 H
2.45 50.07 PK1 322 -31.9 0 50.37 - - - - 68.2 -17.83 145 100 H
3.198 41.77 PK1 326 -30.6 0 43.77 - - - - 68.2 -24.43 145 100 A
5.33 42.37 PK1 345 -20.5 0 56.37 - - - - 68.2 -11.83 145 100 v
7.461 42.71 PK1 357 -27.5 0 50.91 - - 74 -23.09 - - 145 100 A
7.462 36.38 AD1 357 -27.5 .22 44.80 54 -9.2 - 145 100 A
11.65 43.58 PK1 38.7 -23.4 0 58.88 - 74 -15.12 - - 145 100 v
11.651 28.09 AD1 38.7 -23.4 .22 43.61 54 -10.39 - - - - 145 100 A

PK1 - KDB789033 Method: Peak
AD1 - KDB789033 Method: AD Primary Power Average

*TST 30915 17 Jun 2014
Rev 9.5 22 Jul 2014
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

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

HORIZONTAL PEAK AND AVERAGE PLOT

28UL Fremont,5m Chomber A 29 Jul 2815 14:008:46
Bandedge
18 Pyt e, 1uzeees
ConfigiEUT only
Mode:ONII 5.8 BE H 11n HT2B 5745
9 Tested byTJ. Ly M
19 / I
,28 }
Peak Limit C(dBm)
& -3 \Hl | I
o 2 T
9 LA
-48 | ] S {dc it AT
-58
-68
-78
5.625 13MHz/ 5.755
Frequency (GHz)
Range (6Hz) RBI/UBW Ref/Attn Det/Avg Tupe Sugep Pts #Swps/Mode FPosition
1:5.625-5.755 1M(-6dB) /34 8/18 FEAK/Pur Avg(RMS)  2Bmeec(futo) 631 MAXH 354 degs 163
Bondedye 5.625-5.7556Hz 15 487 EIRP - H.TST 38915 12 Jun 2815 Rev 9.5 24 Jun 2815
CH 149 HORIZONTAL DATA
Trace Markers
Marker Frequency Meter Det AF T136 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
2 5.713 -62.91 Pk 34.7 -19.9 11.8 -36.31 -27 -9.31 354 109 H
1 5.725 -65.04 Pk 34.7 -19.8 11.8 -38.34 -17 -21.34 354 109 H
Pk - Peak detector
Bandedge 5.625-5.755GHz 15_407 EIRP - H.TST 30915 12 Jun 2015
Rev 9.5 24 Jun 2015
Page 110 of 200
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888

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



REPORT NO: 15U20805-E3A DATE: September 3, 2015

28UL Fremont,5m Chomber A 29 Jul 2815 14:59:24
Bandedge
Project Number:15uZ2B865
19 Client Echostar
Config EUT anly
Mode:UNII 5.8 BE_H_11n_HT28_5765
8 Tested byid. Ly
-18
-2 [
Peak Limit C(dBm) A
o p
¥ -3p T
w U
2
9
-40 | ALl
-50
-60
-70
5.625 13MH=z/ 5.755
Frequency (GHz)
Range (6z) REU/UBN  Ref/Attn Det/Avg Tupe Sueep Pis #Swpc/fode  Fosition
1:5.65-5.795 NGB/ BB PEAK/Pir Avg(RMS)  ZBncec(uto) 831 MAXH 360 degs 116
Bondedge 5.625-5.7556Hz 15 487 EIRP - H.TST 38915 12 Jun 2815 Rev 9.5 24 Jun 2815

CH 153 HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
2 5.709 -64.23 Pk 34.7 -19.8 11.8 -37.53 -27 -10.53 360 116 H
1 5.725 -65.15 Pk 34.7 -19.8 11.8 -38.45 -17 -21.45 360 116 H

Pk - Peak detector
Bandedge 5.625-5.755GHz 15_407 EIRP - H.TST 30915 12 Jun 2015

Rev 9.5 24 Jun 2015
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REPORT NO: 15U20805-E3A

MODEL ID: ID: 082

DATE:

September 3, 2015
FCC: DKN1018

VERTICAL PEAK AND AVERAGE PLOT

28UL Fremont,5m Chomber A 29 Jul 2815 89:54:85
Bandedge
Project Number:15uZ2B885 m
10 Cl ient |Echostar "V‘“ \
Config EUT anly /
Mode:UNII_5.8_BE_U_11n_HT28_5745 ]
8 Tested byid. Ly \
|
\
|
1
-18
-2o 2l
Peak Limit C(dBm2)
o
¥ -3 M
. e
ki %m Dby plide d Iu..ul.m,«MMw
i il Ll
-58
-608
-78
5.625 1 3MHz/ 5.755

Ronge CGHz) REU/UBW
6; 1M(-6dB)

Ref/Attn Det/Avg Type
AK A

Pts #Swps/Mode Position ‘
) BE g 1

Bondedge 5.625-5.7556Hz 15 467 EIRP - U.TST 38815 12 Jun 2615

Frequency (GHz)

Rev 9.5 24 Jun 2615

Trace Markers

CH 149 VERTICAL DATA

Marker Frequency Meter Det AFT136 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.725 -54.87 Pk 34.7 -19.8 11.8 -28.17 -17 -11.17 86 128 \%
2 5.725 -46.27 Pk 34.7 -19.8 11.8 -19.57 -17 -2.57 86 128 \%

Pk - Peak detector

Bandedge 5.625-5.755GHz 15_407 EIRP - V.TST 30915 12 Jun 2015

Rev 9.5 24 Jun 2015
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REPORT NO: 15U20805-E3A DATE: September 3, 2015

MODEL ID: ID: 082 FCC: DKN1018
28LJL Fremont,5m Chomber A 29 Jul 2815 14:37:17
Bandedge
Project Number:15uZ2B865
19 Client Echostar

Config:EUT only
Mode:UNTI_5.8_BE_U_1 1n_HT20_5765
8 Tested byid. Ly

-1B f w’
Peak Limit C(dBm) w

-4p PR A ‘WM#WMM%

EIRP
|
W
[&y]

-58
-668
-78
5.625 1 3MHz/ 5.755
Frequency (GHz)
Range (6i1z) REUUBW  Ref/Attn Det/Avg Tuype Sueep Fis  #swpe/fode Fosition |
623-5.753 1MC-6dB) ] AK/Pur Avg(RMS)  28nsa 5) 1 113 degs ‘
LNIT 5.8 BE U fin HT28 5765.DAT 38915 12 Jun 2815 Rev 9.5 24 Jun 2815

CH 153 VERTICAL DATA
Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
2 5.711 -58.01 Pk 34.7 -19.9 11.8 -31.41 -27 -4.41 113 245 \%
1 5.725 -56.72 Pk 34.7 -19.8 11.8 -30.02 -17 -13.02 113 245 \%

Pk - Peak detector
UNII_5.8 BE_V_11n_HT20_5765.DAT 30915 12 Jun 2015

Rev 9.5 24 Jun 2015
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

UL Fremaont,5m Chomber A 29 Jul 2B15 15:82:29

20
Bandedge

Project Number: 15u28885
10 Cliznt Echostar

ConfigiEUT only

Mode:ONII_5.,8 BE_H_11n_HT20_5805
g Tested byiJ. Ly
—1 @ \

-20

Peak Limit CdBm)

-368

EIRP

-48 it [y R RATETRD T AU i b D N S G L e i

-58

-68

-78

5.8 280MH=z/ 6
Frequency (GHz)

Range (GHz) REW/UBU  Ref/Attn Det/Avg Tupe Susep Pls  #Swps/fade Fosition
5.88 NC-6dB)/M B/ PEAK/Pur Avg(RHS)  Zdmsec(futo) 8031 MAXH 368 degs 116

andedge 5. 858-66Hz - un ev 9. lun
dedge 5.858-6GHz 15_487 EIRP H.TST 38915 12 Jun 2815 Rev 9.5 24 Jun 2815

CH 161 HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det AF T136 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.85 -68.05 Pk 35.1 -19.3 11.8 -40.45 -17 -23.45 360 116 H
2 5.87 -65.61 Pk 35.1 -19.3 11.8 -38.01 -27 -11.01 360 116 H

Pk - Peak detector
Bandedge 5.850-6GHz 15_407 EIRP - H.TST 30915 12 Jun 2015

Rev 9.5 24 Jun 2015
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018
28UL Fremont,5m Chomber A 29 Jul 2815 14:09:55
Bandedge
Project Number:15uZ2B865
19 Client Echostar
Canfig EUT only
Mode:ONII 5.8 BE_H_11n HT20_5825
Tested byid. Ly
Peak Limit C(dBm)
o
4
o
-58
-68
-78
5.8 2BMH=z/ 6
Frequency (GHz)
Range (6H) RBU/UBU  Ref/Attn Det/Avg Tups Sucep Pls  #ups/fods Fosition
1:5.85 6B/ BB PEAK/Pir AvgQRMS)  ZBnsec(uto) 831 MAXH 356 degs 181
Bandedge 5.858-66Hz 15 487 EIRP - H.TST 38915 12 Jun 2815 Rev 9.5 24 Jun 2815

Trace Markers

CH 165 HORIZONTAL DATA

Marker Frequency Meter Det AFT136 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.85 -69.11 Pk 35.1 -19.3 11.8 -41.51 -17 -24.51 356 101 H
2 5.861 -65.33 Pk 35.1 -19.4 11.8 -37.83 -27 -10.83 356 101 H

Pk - Peak detector

Bandedge 5.850-6GHz 15_407 EIRP - H.TST 30915 12 Jun 2015

Rev 9.5 24 Jun 2015
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REPORT NO: 15U20805-E3A
MODEL ID: ID: 082

DATE:

September 3, 2015
FCC: DKN1018

VERTICAL PEAK AND AVERAGE PLOT

UL Fremont,5m

Chomber A

29 Jul 2815

14:43:46

Bandedge
Project Number:15uZ2B885

Client Echostar
Config:EUT onl

Tested byid. Ly

Yy
Mode:UNTI_5.8_BE_U_1 1n_HT20_5805

Peak Limit C(dBm)

EIRP

-38

-4p

-58

-68

-78

28MH=z/
Frequency (GHz)

Range C(GHz)

REU/UBW Ref/Attn
1M(-6dB)

Det/Avg Type
AK A

Pts #Swps/Mode Position ‘
) 87 dege |

Bondedge 5.858-6GHz 15 447 EIRP -

U.TST 308915 12 Jun 2615

Rev 9.5 24 Jun 2615

Trace Markers

CH 161 VERTICAL DATA

Marker Frequency Meter Det AFT136 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.85 -61.75 Pk 35.1 -19.3 11.8 -34.15 -17 -17.15 87 114 \%
2 5.863 -62.23 Pk 35.1 -19.3 11.8 -34.63 -27 -7.63 87 114 \%

Pk - Peak detector

Bandedge 5.850-6GHz 15_407 EIRP - V.TST 30915 12 Jun 2015

Rev 9.5 24 Jun 2015
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REPORT NO: 15U20805-E3A DATE: September 3, 2015

MODEL ID: I1D: 082 FCC: DKN1018
ogUL Fremont,5m Chanber A 29 Jul 2815  10:02:38
Bandedge
g W Project Number: 15.20885

7 Cl ient |Echostar
{ { Config:EUT only

I Mode:UNTI_5.,8_BE_U_1 In_HT20_5825
Tested byid. Ly

M I Peak Limit C(dBm)

EIRP
|
W
&y}

-48 MMMMMWMMWW%MMWWNMWMW

-58

-668

-78

5.8 28MH=z/ 6
Frequency (GHz)
Range (62) RBU/VBU  Ref/Attn Det/fvg Tupe Swacp Pia  ¥ope/fode Position |
8 1M(-6dB) AK A MS) nsac 3] L 34 95 ‘
Bondedye 5.858-6GHz 15 487 EIRP - U.TST 38915 12 Jun 2815 Rev 9.5 24 Jun 2815

CH 165 VERTICAL DATA
Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.85 -59.68 Pk 35.1 -19.3 11.8 -32.08 -17 -15.08 340 100 \%
2 5.86 -59.18 Pk 35.1 -19.4 11.8 -31.68 -27 -4.68 340 100 \%

Pk - Peak detector
Bandedge 5.850-6GHz 15_407 EIRP - V.TST 30915 12 Jun 2015

Rev 9.5 24 Jun 2015
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REPORT NO: 15U20805-E3A
MODEL ID: ID: 082

DATE: September 3, 2015
FCC: DKN1018

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

QUL FREMONT, 3m Chomber

29 Jul 2815 13:89:32

Rodiated Emissions 3-Meters
Project Number: 15020805
166 Client:Echostar
Config:EUT only
Mode ! ONII 5.8 HARM 11n HT28 5745
99 Tested |byD. Mun
a9
_ Peaok Limit (dBuU/m)
o
*g 78 UNIIL Nop=Restrict LB
N
C
£ 66 i
- Avg Limit (dBulU/m q
[5
3 58 .
@ M
48
& ‘ Mkl
| IO AR So
30| L.l | L{ (T L N bind
Ll nar e LS
28
1 18 18
Frequency (GHz)
Range (62 Dt ROl Bl frg Tgp Sueep Renge (61 et oM W fvg Tgp Sueep Pts  ups/Mods  Fosition
1:1-5.88 PERK INC-3B) 3k Log-Pur(Uideo) Auto/Cpled 5:6.15-18 PEK IN(-3B) 30k Log-PurlVideo) Auto/Cpled 16k  Ini/MANH  B-35Bdags H
3:5.86-6.15 PEAK 1MC-348) 3k Log-Pur(Video)  Auto/Cpled

FCC Part!5C All 5GHz UNII ond DTS Spurious Emissions with Average Scan.TST 38915 17 Jun 2814

Rev 9.5 22 Jul 2814

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

at least 20dB below the specification limit.
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REPORT
MODEL

NO: 15U20805-E3A
ID: ID: 082

DATE: September 3, 2015

FCC: DKN1018

LOW CHANNEL VERTICAL

18\_IL FREMONT, 3m Chamber 29 Jul 2815 13:89:32
Rodiated Emissions 3-Meters
Project Number: 15020885
160 Client {Echastar
Config EUT only
Mode UNIT_5.8_HARM_1 1n_HTZ2B_5745
99 Tested byD. Mun
88 ¢ = ; N
Peak Limit (dBuU/m)

7@ 7 INLI. Non-Rest

5

C

I

- 68 -

2 Avg Limit (dBul/m

~ = 7

) 2 o

2 o9 ] [S)

o o

= 5

40 T T s LY
] N I 111 BRI M ¥ 7
208
1 18 18
Frequency (GHz)
Ronge (6Hz) Dt Fo Wl fvg Tgp Sueep Ple 3Sups/fods  Fosilion Renge (Gt et Reu VB Avg Typ Sheey Pte SSups/Mods  Fosition
FCC Part!15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 38915 17 Jun 2014 Rev 8.5 22 Jul 2814

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

at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

LOW CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AFTI19 Amp/Cbl/ DC Corr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 2.45 57.84 PK 322 -31.9 0 58.14 - - - - 68.2 -10.06 0-360 100 H
2 3.198 47.76 PK 32.6 -30.6 0 49.76 - - - - 68.2 -18.44 0-360 100 \
3 5.33 36.68 PK 345 -20.5 0 50.68 - - - - 68.2 -17.52 0-360 100 \
4 7.462 42.83 PK 35.7 -27.5 0 51.03 - - 74 -22.97 - - 0-360 100 \
5 8.527 31.58 PK 35.8 -25.9 0 41.48 - 68.2 -26.72 0-360 100 \
6 11.988 30.98 PK 39.1 -23.4 0 46.68 - - 74 -27.32 - - 0-360 100 \

PK - Peak detector

Radiated Emissions

Frequency Meter Det. AFT119 Amp/Cbl/Flt DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity

(GHz) Reading (dB/m) r/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (d8) (Degs) (em)

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

2.45 59.11 PK1 322 -31.9 0 59.41 - - - - 68.2 -8.79 231 101 H
3.198 43.75 PK1 32,6 -30.6 0 45.75 - - - - 68.2 -22.45 231 100 v
5.329 43.76 PK1 345 -20.5 0 57.76 - - - - 68.2 -10.44 231 100 A
7.461 41.62 PK1 357 -27.5 0 49.82 - - 74 -24.18 - - 231 100 A
7.462 34.04 AD1 35.7 -27.5 .23 42.47 54 -11.53 - - 231 100 v
8.528 38.16 PK1 35.8 -25.9 0 48.06 - 68.2 -20.14 231 100 A
11.988 25.7 AD1 39.1 -23.4 .23 41.63 54 -12.37 - - - 231 100 A
11.989 37.17 PK1 39.1 -23.4 0 52.87 - - 74 -21.13 - - 231 100 v

PK1 - KDB789033 Method: Peak
AD1 - KDB789033 Method: AD Primary Power Average

FCC Part15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 30915 17 Jun 2014
Rev 9.5 22 Jul 2014
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

MID CHANNEL HORIZONTAL

| 18L|L FREMONT, 3m Chamber 29 Jul 2815 13:35:89
Rodiated Emissions 3-Meters
Project Number: 15020885
168 Client:Echostar
Config:EUT only
Mode UNIT_5.8_HARM_11n_HT2B_5785
90 Tested by:D. Mun
868
_ Peak Limit (dBuU/m)
o
“é 70 LINLL. Non=Restricted - LdBullim
i
] 1
T 66 S ) o
- Avg Limit (dBuU/m
5
3 58
3
@
o
40
‘ | ‘ \J‘ [ hLmJI-Ln‘Jh‘MWJ
38]- }{ . ww“*“ bt y o hnd
AR
268
1 18 18
Frequency (GHz)
Range (6H) Dot Fol Bl Ay Ty Sueep Pls  3Sups/fods  Fosilion Renge (6t et ReM W Avg Typ Sueep Pte  SSups/Mods  Fosition
5.88 PEAK IMC-3B) 30k  Log-Pur(lideo) Auto/Cpled 681  Inf/MAXH  B-360dege H 5:6.15-18 PERK  IN(-38) 38k Log-PurlUideo) Auto/Cpled 16k  Inf/MAXH  B-35Bdegs H
35.08-6.15 PEAK  ING-3B) 3k Log-Pur(Video) Auto/Cpled 3Bl  Inf/MAXH  B-368dege H
FCC Part!5C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 38915 17 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A
MODEL ID: ID: 082

DATE: September 3, 2015

FCC: DKN1018

MID CHANNEL VERTICAL

UL FREMONT, 3m Chamber

29 Jul 2815 13:35:89

18
Rodiated Emissions 3-Meters
Project Number: 15020885
168 Client:Echostar
Config:EUT only
Mode UNII_5.8_HARM_11n_HT2B_5785
99 Tested joyD. Mun
868 -
Peak Limit (dBuU/m)
E 79 INLI-Non-Restr ot LdBullim
5
C
I
- 68 -
2 Avg Limit (dBuU/m
3 3
= 2 a
2 56 =}
T
T T T S T T LIt SEE RIS SRR SRR T WIT L
L {1 YRR N | et .
268
1 18
Frequency (GHz)
Range (6H) Dt RO W v Tgp Sueep Pie  3Sups/fods  Fosilion Renge (612 et e W Avg Typ Sueep Pte  SSups/Mods  Fosition
FCC Part!5C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 38915 17 Jun 2814

Rev 9.5 22 Jul 26814

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

at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AFTI19 Amp/Cbl/ DC Corr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 2.45 57.99 PK 322 -31.9 0 58.29 - - - - 68.2 -9.91 0-360 100 H
2 3.198 47.35 PK 32.6 -30.6 0 49.35 - - - - 68.2 -18.85 0-360 100 \
3 5.33 36.89 PK 345 -20.5 0 50.89 - - - - 68.2 -17.31 0-360 100 \
4 7.462 37.64 PK 35.7 -27.5 0 45.84 - - 74 -28.16 - - 0-360 100 H
5 9.676 28.41 PK 36.8 -24.8 0 40.41 - - - - 68.2 -27.79 0-360 200 H
6 11.568 29.3 PK 38.6 -22.7 0 45.2 - - 74 -28.8 - - 0-360 200 H

PK - Peak detector

Radiated Emissions

Frequency Meter Det AFT119 Amp/Cbl/FIt DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) t/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (d8) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)

2.45 58.91 PK1 32.2 319 0 59.21 - - - - 68.2 -8.99 233 100 H
3.198 46.13 PK1 32,6 -30.6 0 48.13 - - - - 68.2 -20.07 233 100 v

5.33 43.83 PK1 345 -20.5 0 57.83 - - - - 68.2 -10.37 233 100 v
7.461 40.29 PK1 35.7 -27.5 0 48.49 - 74 -25.51 - - 233 100 H
7.462 31.93 AD1 35.7 -27.5 .23 40.36 54 -13.64 - - 233 100 H
9.677 36.88 PK1 36.8 -24.8 0 48.88 - - - - 68.2 -19.32 233 200 H
11.567 36.62 PK1 38.6 -22.7 0 52.52 - 74 -21.48 - - 233 200 H
11.568 25 AD1 38.6 -22.7 .23 41.13 54 -12.87 - - - - 233 200 H

PK1 - KDB789033 Method: Peak
AD1 - KDB789033 Method: AD Primary Power Average

FCC Part15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 30915 17 Jun 2014
Rev 9.5 22 Jul 2014
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REPORT NO: 15U20805-E3A
MODEL ID: ID: 082

DATE: September 3, 2015
FCC: DKN1018

HIGH CHANNEL HORIZONTAL

18\_IL FREMONT, 3m Chamber 29 Jul 2815 13:59:85
Rodiated Emissions 3-Meters
Project Number: 15020885
160 Client:Echastar
Config:EUT only
Mode UNIT_5.8_HARM_1 1n_HT2B_5825
99 Tested byTD. Mun
80 e
_ Peak Limit (dBuU/m)
o
2 7 UNLI.- Non=-Rest (B
o
N
] 1
2 68 R 2
- Avg Limit (dBul/m
£
3 59
@ o
o
48 t
L & “ hod
W W
| m 1R Y A NP
39 | | | Ll i bl
MLWMW Wi e WA
-
208
1 18
Frequency (GHz)
Ronge (6Hz) Dot RO Wl fvg Ty Sueep Ple  3Sups/fods  Fosilion Renge (i) et Reu VB Avg Typ Sucep Pte  SSups/Mods  Fosition
1:1-5.88 PEAK IMC-3B) 3k Log-Fur(lideo) Auto/Cpled 6081  Inf/MAXH  B-360dege H 5:6.15-18 PERK  IN(-348) 38k Log-PurlUideo) Auto/Cpled 16k  Inf/MAXH  B-36Bdegs H
35.08-6.15 PERK  INC-3B) 3k Log-Pur(Video) Auto/Cpled 3Bl  Inf/MAXH  B-36Bdege H
FCC Part!15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 38915 17 Jun 2014

Rev 9.5 22 Jul 2814

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

at least 20dB below the specification limit.
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REPORT
MODEL

NO: 15U20805-E3A
ID: ID: 082

DATE: September 3, 2015

FCC: DKN1018

HIGH CHANNEL VERTICAL

HaLIL FREMONT, 3m Chamber 29 Jul 2815 13:59:85
Rodiated Emissions 3-Meters
Project Number: 15020885
188 Client:Echostar
Config:EUT only
Mode UNIT_5.8_HARM_1 1n_HTZ2B_5825
99 Tested byiD. Mun
88 ¢ = ; N
Peak Limit (dBuU/m)

7@ 7 INLI. Non-Rest

5

C

I

- 68 -

2 Avg Limit (dBul/m

~ = pay

= 2 6

3 59 £ o o 2

o

- 5

40 Q T W
] T Y 111 PR | M ¥ 3.
208
1 18 18
Frequency (GHz)
Ronge (6Hz) Dt Fo Wl fvg Tgp Sueep Ple 3Sups/fods  Fosilion Renge (Gt et Reu VB Avg Typ Sucep Pte SSups/Mods  Fosition
FCC Part!15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 38915 17 Jun 2014 Rev 8.5 22 Jul 2814

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

at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

HIGH CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AFTI19 Amp/Cbl/ DC Corr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 2.45 58.11 PK 322 -31.9 0 58.41 - - - - 68.2 -9.79 0-360 100 H
2 3.198 47.31 PK 32.6 -30.6 0 49.31 - - - - 68.2 -18.89 0-360 100 \
3 5.33 37.11 PK 345 -20.5 0 51.11 - - - - 68.2 -17.09 0-360 100 \
4 7.462 42.52 PK 35.7 -27.5 0 50.72 - - 74 -23.28 - - 0-360 100 \
5 9.593 29.18 PK 36.7 -23.9 0 41.98 - 68.2 -26.22 0-360 100 \
6 11.648 34.19 PK 38.7 -23.4 0 49.49 - - 74 -24.51 - - 0-360 200 \

PK - Peak detector

Radiated Emissions

Frequency Meter Det. AFT119 Amp/Cbl/Flt DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)

2.45 59.01 PK1 322 -31.9 0 59.31 - - - - 68.2 -8.89 232 102 H
3.198 45.1 PK1 32,6 -30.6 0 47.1 - - - - 68.2 -21.1 232 100 \
5.33 43.38 PK1 345 -20.5 0 57.38 - - - - 68.2 -10.82 232 100 \
7.462 42.26 PK1 35.7 -27.5 0 50.46 - - 74 -23.54 - - 232 100 \
7.462 35.85 AD1 35.7 -27.5 .23 44.28 54 -9.72 - - - - 232 100 \
9.592 35.96 PK1 36.7 -23.9 0 48.76 - 68.2 -19.44 232 100 \
11.648 26.18 AD1 38.7 -23.4 .23 41.71 54 -12.29 - 232 200 \
11.649 39.21 PK1 38.7 -23.4 0 54.51 - - 74 -19.49 - - 232 200 \

PK1 - KDB789033 Method: Peak
AD1 - KDB789033 Method: AD Primary Power Average

FCC Part15C All 5GHz UNII and DTS Spurious Emissions with Average Scan.TST 30915 17 Jun 2014
Rev 9.5 22 Jul 2014
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

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

HORIZONTAL PEAK AND AVERAGE PLOT

ZQUL Fremont,5m Chomber A 29 Jul 2815 14:17:28
Bandedge
Project Number: 15u2B885
19 Client Echostar
Config EUT anly
Mode:ONII 5.8 BE H_I1n HT48_5755
g Tested byid. Ly
19 /F
-26
Peak Limit C(dBm)
o
-3
w
—4g It A
A U
-58
-68
-78
5.625 T3MHz/ 5.755
Frequency (GHz)
Range () REU/UBU  Ref/Aitn Det/Avg Tupe Sueep Fis  #wpe/lode Fosition
1:5.655.755  IMC6B/M  B/1B  FEAK/Fur Avg(RIS)  ZBneectPuto) A1 MAKH 36 degs 127
Bondedye 5.625-5.7556Hz 15 487 EIRP - H.TST 38915 12 Jun 2815 Rev 9.5 24 Jun 2815

HORIZONTAL DATA

Trace Markers

Marker Frequency Meter Det AF T136 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
2 5.714 -63.12 Pk 34.7 -19.9 11.8 -36.52 -27 -9.52 356 127 H
1 5.725 -62.97 Pk 34.7 -19.8 11.8 -36.27 -17 -19.27 356 127 H

Pk - Peak detector

Bandedge 5.625-5.755GHz 15_407 EIRP - H.TST 30915 12 Jun 2015

Rev 9.5 24 Jun 2015
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REPORT NO: 15U20805-E3A

MODEL ID: ID: 082

DATE:

September 3, 2015
FCC: DKN1018

VERTICAL PEAK AND AVERAGE PLOT

Frequency (GHz)

Ronge CGHz) REU/UBW
6; 1M(-6dB)

Ref/Attn Det/Avg Type
AK A

Sueey

Pls #Sups/Mode Fos

ition ‘

Bondedge 5.625-5.7556Hz 15 467 EIRP - U.TST 38815 12 Jun 2615

28UL Fremont,5m Chomber A 29 Jul 2815 18:508:45
Bandedge
Project Number: 15u28885
10 Cl ient |Echostar
Config:EUT only
Mode:UNTI_5.8_BE_U_1 1n_HT4B_5755 | ; Y
8 Tested byid. Ly
-1 |
-20
Peak Limit (dBmy "/N/
o
£ -30 .2 W Ll HEL
& Wﬂ ik
— 4Bl ik o "
u“l, ‘\A ‘W\VLMH\L "“ "MM i
-58
-608
-78
5.625 { 3MH=/

Rev 9.5 24 Jun 2615

Trace Markers

VERTICAL DATA

Marker Frequency Meter Det AFT136 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
2 5.714 -54.25 Pk 34.7 -19.9 11.8 -27.65 -27 -.65 324 100 \
1 5.725 -57.66 Pk 34.7 -19.8 11.8 -30.96 -17 -13.96 324 100 \

Pk - Peak detector

Bandedge 5.625-5.755GHz 15_407 EIRP - V.TST 30915 12 Jun 2015

Rev 9.5 24 Jun 2015
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

28UL Fremont,5m Chomber A 29 Jul 2815 14:25:41
Bandedge
Project Number: 15u2B885
18 Client:Echostar
Config EUT only
Mode:ONII 5.8 BE_H_11n HT4B 5795
8 Tested byid. Ly
» @W\
-26
Peak Limit CdBm)
o !
-3
w
| 1 2
=GB L T o o P PYYSINN (T A PRSI o TP TRRPRTR ATWRA 1 ARF AT 8 PRSP AR P I AR R A AT 1 WP T
; ¥ Y p " v Y A !
-50
-60
-70
5.8 28MHz/ S
Frequency (GHz)
Range (6Hz) REU/UB  Ref/Attn Dst/Avg Tupe Sueep Pis  #Swps/fode Fosition
5,86 HC-6B)/H  B/1B PEAK/Far Avg(RMS)  Zncec(Auto) 821 MAKH 355 degs 181
Bandedge 5.858-6GHz 15_487 EIRP - H.TST 38915 12 Jun 2815 Rev 9.5 24 Jun 2815

HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det AF T136 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.85 -68.93 Pk 35.1 -19.3 11.8 -41.33 -17 -24.33 355 101 H
2 5.94 -66.33 Pk 35.3 -19.3 11.8 -38.53 -27 -11.53 355 101 H

Pk - Peak detector
Bandedge 5.850-6GHz 15_407 EIRP - H.TST 30915 12 Jun 2015

Rev 9.5 24 Jun 2015
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REPORT NO: 15U20805-E3A DATE:
MODEL ID: ID: 082

September 3, 2015
FCC: DKN1018

VERTICAL PEAK AND AVERAGE PLOT

UL Fremont,5m Chomber A

- 29 Jul 2815  11:20:46
Bandedge
Project Number: 15u28885
10 Cl ient |Echostar
Config:EUT only
™ Mode:UNTI_5.8_BE_U_1 1n_HT48_5795
L Tested byid. Ly ~
|
|
,1@ \‘
\
-20 ‘
\ Peok Limit (dBm)
3 "
€ -39 firi
. ‘WHWWL
. M i
46 Lt SRRSO RO PR
-58
-608
-78
5.8 28MH=z/ 6
Frequency (GHz)
Rarge @i RBU/UG0 Ref/iin Det/vg Type 7 Sueep Pie “¥psfade Tosition |

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

Rev 9.5 24 Jun 2615

VERTICAL DATA

Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.85 -67.91 Pk 35.1 -19.3 11.8 -40.31 -17 -23.31 100 121 \%
2 5.994 -65.37 Pk 354 -19.3 11.8 -37.47 -27 -10.47 100 121 \%

Pk - Peak detector

Bandedge 5.850-6GHz 15_407 EIRP - V.TST 30915 12 Jun 2015

Rev 9.5 24 Jun 2015
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REPORT NO: 15U20805-E3A
MODEL ID: ID: 082

DATE: September 3, 2015
FCC: DKN1018

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

| 18LJL FREMONT, 3m Chomber 29 Jul 2815 15:42:57
Rodiated Emissions 3-Meters
Project Number: 15020805
166 Client:Echostar
Config:EUT only
Mode ! ONII 5.8 HARM 11n HT4B 5755
99 Tested byiD. Mun
a9
_ Peaok Limit (dBuU/m)
o
£ 7g UNIIL Nop=Restrict LB
i
C
£ 66 : i
- Avg Limit (dBulU/m q
[5
3 58
% we
48 wﬂ J
)
I ISR A v
3@MLM i i voskies EE
28
1 18 18
Frequency (GHz)
Range (62 Dt ROl Bl frg Tgp Sueep Renge (61 et oM W fvg Tgp Sueep Pts  ups/Mods  Fosition
1:1-5.88 PERK INC-3B) 3k Log-Pur(Uideo) Auto/Cpled 5:6.15-18 PEK IN(-3B) 30k Log-PurlVideo) Auto/Cpled 16k  Ini/MANH  B-35Bdags H
3:5.86-6.15 PEAK 1MC-348) 3k Log-Pur(Video)  Auto/Cpled
p.TST 30915 17 Jun 2014 Rev 9.5 22 Jul 2814

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

at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

LOW CHANNEL VERTICAL

UL FREMONT, 3m Chamber 29 Jul 2815 15:42:57

Rodiated Emissions 3-Meters

Project Number: 15U28885
100 Client:Echostar
Configi{EUT only
Mode:UNII_5 B_HARM_I1n_HT4B_5755
9g Tested by:D. Mun

86

Peak Limit (dBulU/m)

70 INIT n=Restricted - LdBullim

668

Avg Limit (dBuU/m

ory
o
N

568

(dBulU/m) Uertical

ol

3 o

28

Frequency (GHz)

Range (GHz) et RoM U Avg Typ Sueep Pte ¥5ups/Mode  FPosition Renge (GHz) Det  RGM VB Avg Typ Sueep Pte fups/Made  FPosition

. TST 38915 17 Jun 2014 Rev 9.5 22 Jul 26814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

LOW CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AFTI19 Amp/Cbl/ DC Corr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 2.45 57.84 PK 322 -31.9 0 58.14 - - - - 68.2 -10.06 0-360 100 H
2 3.198 47.28 PK 32.6 -30.6 0 49.28 - - - - 68.2 -18.92 0-360 100 \
3 5.33 37.77 PK 345 -20.5 0 51.77 - - - - 68.2 -16.43 0-360 100 \
5 6.396 36.44 PK 355 -28.7 0 43.24 - - - - 68.2 -24.96 0-360 100 \
4 7.462 42.17 PK 35.7 -27.5 0 50.37 - - 74 -23.63 - - 0-360 100 \
6 11.988 31.22 PK 39.1 -23.4 0 46.92 - - 74 -27.08 - - 0-360 100 \

PK - Peak detector

Radiated Emissions

Frequency Meter Det. AFT119 Amp/Cbl/Flt DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (d8) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)

2.45 58.93 PK1 322 -31.9 0 59.23 - - - - 68.2 -8.97 232 100 H
3.198 44.14 PK1 32,6 -30.6 0 46.14 - - - - 68.2 -22.06 232 100 v

5.33 43.35 PK1 345 -20.5 0 57.35 - - - - 68.2 -10.85 232 100 A
6.396 40.26 PK1 35.5 -28.7 0 47.06 - - - - 68.2 -21.14 232 100 A
7.462 41.46 PK1 35.7 -27.5 0 49.66 - - 74 -24.34 - - 232 100 v
7.462 34.11 AD1 357 -27.5 .49 42.8 54 -11.2 - 232 100 A
11.987 36.98 PK1 39.1 -23.4 0 52.68 - 74 -21.32 - - 232 100 A
11.988 25.64 AD1 39.1 -23.4 49 41.83 54 -12.17 - - - - 232 100 v

PK1 - KDB789033 Method: Peak
AD1 - KDB789033 Method: AD Primary Power Average

*TST 30915 17 Jun 2014
Rev 9.5 22 Jul 2014
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

HIGH CHANNEL HORIZONTAL

| 8LlL FREMONT, 3m Chamber 29 Jul 2815 16:88:55
Rodiated Emissions 3-Meters
Project Number: 15020885
160 Client:Echastar
Config:EUT only
Mode UNITI_5.8_HARM_11n_HT4B_5795
99 Tested pyD. Mun
88 ; N
_ Peak Limit (dBuU/m)
E
2 7 LUNLL-Non=Restrictad. LdBu
[
N
] 1
2 68 R g
- Avg Limit (dBul/m
£
3 58 W
2 bt
48
lu ’, & L |
‘ J ‘ Y U LA o s b N
30} | i L WM o e e i o
kbl
268
1 18 18
Frequency (GHz)
Ronge (6 Dot RO Wl Avg Ty Sueep Ple  3Sups/fods  Fosilion Renge (6t et e VB Avg Typ Sucep Pte  SSups/Mods  Fosition
1:1-5.88 PERK  IM(-38) 3k Log-Pur(Uideo) Auto/Cpled 608 Inf/MAXH  B-360degs H 5:6.15-18 PERK  IN(-38) 38k Log-PurlUideo) Auto/Cpled 16k  Inf/MAXH  B-35Bdegs H
35.08-6.15 PEAK  INC-3B) 3k Log-Pur(Video) Auto/Cpled 3Bl  Inf/MAXH  B-36Bdege H
¥.TST 308815 17 Jun 2814 Rev 8.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

HIGH CHANNEL VERTICAL

1 @UL FREMONT, 3m Chamber 29 Jul 2815 16:88:55
Rodiated Emissions 3-Meters
Project Number: 15020885
168 Client:Echostar
Config:EUT only
Mode UNII_5.8_HARM_11n_HT4B_5795
99 Tested joyD. Mun
868 -
Peak Limit (dBuU/m)
E 79 INLI-Non-Restr ot LdBullim
5
C
I
- 68 -
2 Avg Limit (dBuU/m
3 4 5
)
bl 50 S}
3 i °
49 g .......
s ¥ 11 Mt R || Rt eyt %
268
1 18 18
Frequency (GHz)
Range (6H) Dt RO W v Tgp Sueep Pie  3Sups/fods  Fosilion Renge (612 et e W Avg Typ Sueep Pte  SSups/Mods  Fosition
. TST 30815 17 Jun 2014 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

HIGH CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AFTI19 Amp/Cbl/ DC Corr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 2.45 58.04 PK 322 -31.9 0 58.34 - - - - 68.2 -9.86 0-360 100 H
2 3.198 47.17 PK 32.6 -30.6 0 49.17 - 68.2 -19.03 0-360 100 \
3 3.84 36.55 PK 33.1 -30.2 0 39.45 - - 74 -34.55 - - 0-360 100 \
4 5.33 36.43 PK 345 -20.5 0 50.43 - - - - 68.2 -17.77 0-360 100 \
5 7.462 42.29 PK 35.7 -27.5 0 50.49 - - 74 -23.51 - - 0-360 100 \
6 11.988 31.46 PK 39.1 -23.4 0 47.16 - - 74 -26.84 - - 0-360 100 \

PK - Peak detector

Radiated Emissions

Frequency Meter Det. AFT119 Amp/Cbl/Flt DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (d8) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)

2.45 58.67 PK1 322 -31.9 0 58.97 - - - - 68.2 -9.23 235 100 H
3.198 47.02 PK1 32,6 -30.6 0 49.02 - - - - 68.2 -19.18 235 100 v

3.84 42.02 PK1 33.1 -30.2 0 44.92 - 74 -29.08 - - 235 100 A

3.84 322 AD1 33.1 -30.2 .49 35.59 54 -18.41 - - 235 100 A
5.329 44.12 PK1 345 -20.5 0 58.12 - - - - 68.2 -10.08 235 100 v
7.461 43.54 PK1 357 -27.5 0 51.74 - - 74 -22.26 - - 235 100 A
7.462 37.67 AD1 357 -27.5 .49 46.36 54 -7.64 - 235 100 A
11.988 37.27 PK1 39.1 -23.4 0 52.97 - - 74 -21.03 - - 235 100 v
11.988 25.51 AD1 39.1 -23.4 .49 41.7 54 -12.3 - - - - 235 100 A

PK1 - KDB789033 Method: Peak
AD1 - KDB789033 Method: AD Primary Power Average

*TST 30915 17 Jun 2014
Rev 9.5 22 Jul 2014
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

13. TRANSMITTER ABOVE 1 GHz MIMO

LIMITS

FCC §15.205 and §15.209

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

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

TEST PROCEDURE

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

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

Reference to KDB 789033 UNII part H) 6) d) Method VB:

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set to
3 MHz for peak measurements and add duty cycle factor to the reading offset for average

measurements.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

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

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The EUT is
rotated through 360 degrees to maximize emissions received. The antenna is scanned from 1 to 4 meters
above the ground plane to further maximize the emission. Measurements are made with the antenna
polarized in both the vertical and the horizontal positions.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

13.1. 5.2 GHz

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

HORIZONTAL PEAK AND AVERAGE PLOT

UL FREMONT, 3m Chamber 28 Jul 2815 18:32:19

Restricted Bandedge

- Project Number:15u28885

1 Clitnt:Echostar

Config:EUT only

Mode:DNII 5.2 BE H 11n HT20 518@

195 Tested by:Charles Uergonio /-\u""\..ﬂ\
A

95 /// \
I

t 85 “
o
N
C Peak Limit (dBuY/m) )
o 7; n !
- \
e
3 65 L\
5
% \
el
= Average Limit CdBulU/m)

55 N

45 i _— g

3:

5 2BMH=z/ 5.2
Frequency (GHzJ
Range (6Hz) Dot oM U fvg Tgp Sueep Ple d5ups/Mode  FPosition Renge (6 Dot U Ul g Typ Sueep Pts #Sups/Mode  Position
1:55.2 PEAK  IM(-3B) M Pur PgQRMS)  Auto/Cpled BBBI  Inf/MAXH 335 degs H | 2:5-5. AUER  IM(-38) M Pur Avg(RNS)  Auta/Cpled BBB1  10/TAUS 335 dags H
BondEdge 58008-5156MHz UNII Method Av - Horizontal.TST 39763 12 Jun 2014 Rev 9.5 22 Jul 2814

HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *5.15 48.96 PK 34.2 -20.8 0 62.36 - - 74 -11.64 335 295 H
2 *5.15 54.23 PK 34.2 -20.8 0 67.63 - - 74 -6.37 335 295 H
3 *5.15 38.13 RMS 342 -20.8 22 51.75 54 -2.25 - - 335 295 H
4 *5.15 38.74 RMS 342 -20.8 22 52.36 54 -1.64 - - 335 295 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

VERTICAL PEAK AND AVERAGE PLOT

WZI:LlL FREMDNT, 3m Chamber 28 Jul 2815 18:20:58
Restricted Baondedge
= Project Number:15u28885
1 Client:Echostar
Config:EUT only .
Mode:ONII 5.2 BE U 11n HT28 5188 N\V\
185 Tested by:Charles Uergonio ,W\f LAR
/ \
[ 1
95 i \
|
|
| |
- {
g 85 | w |
> \'} ‘
C
© Peak Limit (dBuY/m> “
> 7|:
&
~
33 = SO SO SUSSRR SO VP11 ' 1 S SNSRI SR PR
@
S
Qver‘agé Limit CdBulU/m)
o e
45 i i I
3|:
5 2BMHz/ 5.2
Frequency (GHz)
Range CGHz) Dot RaM VB fvg Tgp Sueep Ple 45upe/Mods  Fosition Renge (B2 Det bW Ul g Typ Seeep Pte Wups/Mods  FPosition
ERK  MG-38) 3N Avg(RMS)  Auto/Cpled 8881 Ini/MAXH 25 degs U
BandEdge 5808-515BMHz UNII Method Av - Uertical .TST 39763 12 Jun 2814 Rev 9.5 22 Jul 20814

VERTICAL DATA
Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
2 *5.149 58.75 PK 34.2 -20.8 0 72.15 - - 74 -1.85 25 176 A
1 *5.15 51.69 PK 342 -20.8 0 65.09 - - 74 -8.91 25 176 A
3 *5.15 39.48 RMS 342 -20.8 22 53.1 54 -9 - - 25 176 A
4 *5.15 39.88 RMS 34.2 -20.8 22 53.5 54 -5 - - 25 176 A

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

HQUL FREMONT, 3m Chomber 28 Jul 2815 B9:22:26
Rodioted Emissions 3-Meters
Prio ject Number :15u28885
168 Clont Echostar
Canfig:EUT only
Mode:ONII 5.2 HARM 11n HT2B 5188
96 Tested by:iJ. Ly
8o
_ Peak Limit (dBul
o
£ 7 UNLI. Non-Restrichad
0
N |
5 1 |
£ 60 : a
_ Avg Limit (dBuU/md
€
5 I
> 568
2 J oo WMM
S .
4a l LA, J*w - "
ik A i
| A
H] Ll o I WA
38 (- ) | " | M\L‘L iy kb s hcoihalon
BIRINN e
28
1 18 18
Frequency (GHz)
Range (6Hz) Dt R VB vy Top Sucep Pls 5ups/Mode  Fosition Ronge (62 Dt R W fvg Typ Secep Pte  #Supa/fods  Position
1:1°5.48 PEAK  IN(-3B) 3k Log-Purllideo) FAuto/Cpled 6OB1  Int/MAH  B-36degs H| 5:6.15-18 PERK  IM-3B) 30k Log-PurlUideo) Auto/tpled 1Bk  Inf/MAXH  0-368degs H
3:5.85-6.15 FERK  IMC-3B) 3k Log-PurCideo) Auto/Cpled 3081 Inf/MAH  B-35adege H
UNIT 5.2 HARM_11n_HTZ8_5188.DAT 38815 17 Jun 2014 Rev 9.5 22 Jul 2814

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

Page 141 of 200

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



REPORT NO: 15U20805-E3A
MODEL ID: ID: 082

DATE

: September 3, 2015

FCC: DKN1018

LOW CHANNEL VERTICAL

11@\JL FREMONT, 3m Chomber 28 Jul 2815 B9:22:26
Rodioted Emissions 3-Meters
Prio ject Number: 15u28885
160 Client:Echostar
Canfig:EUT only
Made :ONIT 5.2 HARM_11n_HT28 5180
9p Teeted by'J. Ly
80 -
Peok Limit (dBul/inJ
E 70 INLI. . Non=Restricted LdBuULm
"
C
I}
= 68 -
2 Q\fg Limit CdBuU/md 9
~ +
3 50 -+ 2
3 a 9 6
z * ?
40 3
o
20
1 8 18
Frequency (GHz)
Range (6Hz) Dot R U fvg Top Sucep Flo  5ups/Mode  FPosition Ronge (62 Dt R U g Typ Swcep Pts ¥Sups/fode  Position
UNII 5.2 _HARM_11n_HT28_5188.DAT 38915 17 Jun 2614 Rev 9.5 22 Jul 20814

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

at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

LOW CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AFTI19 Amp/Cbl/ DC Corr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
3 *4.263 34.89 PK 334 -30 0 38.29 - - 74 -35.71 - - 0-360 200 \
5 *7.462 41.65 PK 35.7 -27.5 0 49.85 - - 74 -24.15 - - 0-360 100 \
1 2.475 57.83 PK 323 -31.7 0 58.43 - - - - 68.2 -9.77 0-360 200 H
2 3.198 44.74 PK 32.6 -30.6 0 46.74 - - - - 68.2 -21.46 0-360 100 \
4 5.33 38.22 PK 345 -20.5 0 52.22 - - - - 68.2 -15.98 0-360 100 \
6 10.356 32.56 PK 37.2 -24 0 45.76 - - - - 68.2 -22.44 0-360 200 \

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

Radiated Emissions

Frequency Meter Det AFT119 Amp/Cbi/Fit DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
*4.264 43.64 PK1 334 -30 0 47.04 - - 74 -26.96 - - 276 171 v
*4.264 35.93 AD1 334 -30 .23 39.56 54 -14.44 - - - - 276 171 v
*7.461 42.43 PK1 357 -27.5 0 50.63 - - 74 -23.37 - - 276 171 A
*7.461 35.72 AD1 35.7 -27.5 .23 44.15 54 -9.85 - - - - 276 171 v
2.475 59.64 PK1 323 -31.7 0 60.24 - - - - 68.2 -7.96 230 158 H
3.198 48.35 PK1 326 -30.6 0 50.35 - - - - 68.2 -17.85 281 102 A
5.33 42.78 PK1 345 -20.5 0 56.78 - - - - 68.2 -11.42 276 169 v
10.357 38.22 PK1 37.2 -24 0 51.42 - - - - 68.2 -16.78 276 171 v

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK1 - KDB789033 Method: Peak
AD1 - KDB789033 Method: AD Primary Power Average

UNII_5.2_ HARM_11n_HT20_5180.DAT 30915 17 Jun 2014
Rev 9.5 22 Jul 2014
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

MID CHANNEL HORIZONTAL

' @UL FREMONT, 3m Chamber 29 Jul 2815 @9:@2: 21
Rodiated Emissions 3-Meters
Project Number: 15020885
168 Cljient :Echostar
Cohfig:EUT only
Mode UNII_5.2_HARM_11n_HT28_ 52808
ELl Tebted by™D. fun
[14] -
_ Peak Limit (dBuU/m)
o
S 70 INIL a=Restricted -LdBullim
i
]
2 68 B 5 1
- Avg Limit (dBuU/m q
€ i
~
2 56 h
8 LI
T ap |
‘ J J WJ«.‘ M’ \'l' AR
gl Ll \ Lk bt
RIS YR
268
1 18 18
Frequency (GHz)
Range (6 Dt Fo U v Tgp Sueep Pis  #Sups/fods  Fosilion Renge (6t Dt RBM U Avg Typ Sweep  Pte Foups/fade  FPosition
1:1-5.88 PERK  IM(-38) 30k Log-Pur(Uideo) Auto/Cpled 6081 Inf/MAXH  B-360degs H 5:6.15-18 PERK  IN(-308) 38k Log-PurlUideo) Auto/Cpled 16k  Inf/MAXH  B-35Bdegs H
35.08-6.15 PEAK  INC-3B) 3k Log-Pur(Video) Auto/Cpled 3Bl  Inf/MAXH  B-368dege H
UNII 5.2 HARM_[1n HT28_5268.DAT 38915 17 Jun 2014 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

MID CHANNEL VERTICAL

UL FREMONT, 3m Chamber 29 Jul 2815 @9:@2: 21
Rodiated Emissions 3-Meters

Project Number: 15U28885

100 Cllient Echostar

Config:EUT only

Mode:UNII_5 . 2_HARM_11n_HT28_5208
9g Tested by:D. Mun

86

Peak Limit (dBuU/m)

70 INIL n=Restricted - LdBullim

668

Avg Limit (dBuU/m

(s] N

o

58

oul

(dBulU/m) Uertical

onJ
oW

3 s

28

Frequency (GHz)

Range (GHz) et RoM VW Avg Typ Sueep Pte f5ups/Mode  Fosition Range (GHz) Dt RBM VB Avg Typ Sueep Pte #ups/Made  FPosition

UNIT_ 5.2 _HARM_11n_HT20_5208.DAT 308915 17 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AFTI19 Amp/Cbl/ DC Corr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (d8/m) Fltr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 2.425 57.31 PK 321 -31.9 0 57.51 - - - - 68.2 -10.69 0-360 100 H
2 3.198 43.52 PK 326 -30.6 0 45.52 - - - - 68.2 -22.68 0-360 100 \
3 4.264 40.73 PK 33.4 -30 0 44.13 - - 74 -29.87 - - 0-360 100 \
4 5.33 38.87 PK 345 -20.5 0 52.87 - - - - 68.2 -15.33 0-360 100 \
5 6.395 39.87 PK 355 -28.8 0 46.57 - - - - 68.2 -21.63 0-360 100 \
6 7.275 42.49 PK 35.6 -28.5 0 49.59 - - 74 -24.41 - - 0-360 100 \

PK - Peak detector

Radiated Emissions

Frequency Meter Det AFTI19 ‘Amp/Chi/Fit DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) 1/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)

2425 58.71 PK1 321 -31.9 0 58.91 - - - - 68.2 -9.29 248 103 H
3.198 46.54 PK1 32,6 -30.6 0 48.54 - - 68.2 -19.66 248 100 v
4.263 41.59 PK1 334 -30 0 44.99 - 74 -29.01 - - 248 100 v
4.264 3222 AD1 33.4 -30 .23 35.85 54 -18.15 - - - 248 100 A
5.33 44.27 PK1 345 -20.5 0 58.27 - - - - 68.2 -9.93 248 100 v
6.396 40.64 PK1 355 -28.7 0 47.44 - - - - 68.2 -20.76 248 100 v
7.275 40.69 PK1 35.6 -28.5 0 47.79 - 74 -26.21 - - 249 100 A
7.275 311 AD1 35.6 -28.5 .23 38.43 54 -15.57 - - - - 249 100 v

PK1 - KDB789033 Method: Peak
AD1 - KDB789033 Method: AD Primary Power Average

UNII_5.2_HARM_11n_HT20_5200.DAT 30915 17 Jun 2014
Rev 9.5 22 Jul 2014
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REPORT NO: 15U20805-E3A
MODEL ID: ID: 082

DATE

: September 3, 2015

FCC: DKN1018

HIGH CHANNEL HORIZONTAL

' 8L|L FREMONT, 3m Chamber 29 Jul 2815 @A9:36:24
Rodiated Emissions 3-Meters
Project Number: 15020885
168 Cljent:Echostar
Coffig:EUT only
Modle :UNIT_5.2_HARM_11n_HT2B_5248
90 Tested by:D. Mun
[14] -
_ Peak Limit (dBuU/m)
o
t 78 INLL- Non=Restrictod LdBullim
N
C
2 68 ; f )
~ Avg Limit (dBuU/m q
€ I
~ !
3 56
3 | "
2 v
48 ‘ ki -
LWV VWb
‘ L Ad it
38 ‘ ‘ ‘ }‘ ‘ ‘ A\u"’ ‘1 ul” -L\J 'H A bt ) A M"‘""AY‘M’"
H hoated
Wi e
268
1 18 18
Frequency (GHz)
Range (6 Dt Fo U v Tgp Sueep Pis  #Sups/fods  Fosilion Renge (6t st RaM W g Typ Sucep Pts  #Sups/Mods  Fosition
1:1-5.88 PERK  IM(-38) 30k Log-Pur(Uideo) Auto/Cpled 6081 Inf/MAXH  B-360degs H 5:6.15-18 PERK  IN(-308) 38k Log-PurlUideo) Auto/Cpled 16k  Inf/MAXH  B-35Bdegs H
35.08-6.15 PEAK  INC-3B) 3k Log-Pur(Video) Auto/Cpled 3Bl  Inf/MAXH  B-368dege H
¥.TST 309815 17 Jun 2814 Rev 9.5 22 Jul 2814

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

at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

HIGH CHANNEL VERTICAL

18LIL FREMONT, 3m Chomber 29 Jul 2815 89:36:24
Rodiated Emissions 3-Meters
Project Number: 15020885
160 CIent :Echastar
ConfigEUT only
Mode UNII_5.2_HARM_11n_HT2B_5248
99 Tested byiD. Mun
88 ¢ / N
Peak Limit (dBuU/m)
FR INLI.-Noa=R CBul L
5
C
0
- 68 -
2 Avg Limit (dBul/m 5
3 (5]
) 4 ]
2 5 o
L s L R B e S Pser TP LR
208
1 18 18
Frequency (GHz)
Ronge (6Hz) Dt Fo G v Tgp Sueep Ple  dSups/fode  Fosilion Renge (Gt et Reu W Avg Typ Sucep Pte  SSups/Mods  Fosition

Rev 9.5 22 Jul 2814

. TST 38915 17 Jun 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AFTI19 Amp/Cbl/ DC Corr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 2.425 57.02 PK 321 -31.9 0 57.22 - - - - 68.2 -10.98 0-360 100 H
2 3.198 43.02 PK 32.6 -30.6 0 45.02 - - - - 68.2 -23.18 0-360 100 \
3 5.33 38.87 PK 345 -20.5 0 52.87 - - - - 68.2 -15.33 0-360 100 \
5 6.396 39.43 PK 355 -28.7 0 46.23 - - - - 68.2 -21.97 0-360 100 \
4 7.275 42.12 PK 35.6 -28.5 0 49.22 - - 74 -24.78 - - 0-360 100 \
6 10.479 36.51 PK 37.4 -24.2 0 49.71 - - - - 68.2 -18.49 0-360 200 \

PK - Peak detector

Radiated Emissions

Frequency Meter Det AFT119 Amp/Cbl/FIt DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) t/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (d8) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)
2.425 58.67 PK1 32.1 319 0 58.87 - - - - 68.2 -9.33 249 104 H
3.198 46.61 PK1 32,6 -30.6 0 48.61 - - - - 68.2 -19.59 249 100 v
5.33 44.38 PK1 34.5 -20.5 0 58.38 - - - - 68.2 -9.82 249 100 v
6.395 40.59 PK1 35.5 -28.8 0 47.29 - - - - 68.2 -20.91 249 100 v
7.275 40.69 PK1 35.6 -28.5 0 47.79 - 74 -26.21 - - 249 100 v
7.275 311 AD1 35.6 -28.5 23 38.43 54 -15.57 - - 249 100 v
10.479 36.51 PK1 37.4 -24.2 0 49.71 - - - - 68.2 -18.49 0-360 200 v

PK1 - KDB789033 Method: Peak
AD1 - KDB789033 Method: AD Primary Power Average

*TST 30915 17 Jun 2014
Rev 9.5 22 Jul 2014
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

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

HORIZONTAL PEAK AND AVERAGE PLOT

| 55U _FREMONT, 3n Chomber 28 Jul 2815 18:28:50
Restricted Bondedge
- Project Number:15u28885
1 Client:Echostar
Config:EUT only
Mode:ONIT 5.2 BE H 11n HT4B 5198
185 Tested by:Charles Uergonio
95 Ta e
_ N’AM\LM
S /
T 85 /
3 |
N
C Peak Limit C(dBul/m) j(
5] 75 |
T /JJ
&
S 65 2 n N |
3 i
el
= Average Limit CdBuU/m) A
55 : + /
/WWWM
45 et
35
5 20MHz/ 5.2
Frequency (GHzJ
Range (6Hiz) Dst  RBW VBl Avg Tp Sueep Pie #5ups/Mode  FPosition Ronge (GHz) Det  REW W Avg Typ Sweep Pts ¥ups/Mode  FPosition
1:5-5.2 PEAK  1M(-3dB) M Pur Avg(RMS) Auto/Cpled  8BB1  Inf/MAXH 335 degs H 2:5-5.2 AVER  IM(-3dB) M Pur Avg(RNS) futo/Cpled 8801 1BB/TAVG 335 degs H
BandEdge 58B0-5158MHz UNII Method Av - Horizontal .TST 33763 12 Jun 2014 Rev 9.5 22 Jul 2014
HORIZONTAL DATA
Trace Markers
Marker Frequency Meter Det AFT119 Amp/Cbl/Flt DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuv/m)
2 *5.145 51.67 PK 342 -20.7 0 65.17 - - 74 -8.83 335 295 H
4 *5.146 37.28 RMS 342 20.7 49 51.27 54 273 - - 335 295 H
1 *5.15 46.78 PK 342 208 0 60.18 - - 74 -13.82 335 295 H
3 *5.15 35.88 RMS 342 -20.8 49 49.77 54 -4.23 . - 335 295 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

VERTICAL PEAK AND AVERAGE PLOT

12l:LlL FREMDNT, 3m Chamber 28 Jul 2815 18:24:12
Restricted Baondedge
= Project Number:15u28885
1 Client:Echostar
Config:EUT only
Mode :UNIT 5.2 BE U 11n HT48 5198
185 Tested by:Charles Uergonio
|
AW A o
95 A Y 1]
N |
|
s !
5 85 i
?
© Peok Limit (dBuY/m) f
£ 2
3 65 3 o
3 ,»MWWW
S
Qver‘age Limit CdBulU/m) :
55 bt 4 :
(. ;
D L 0 o W A b g 3
45 i i I | i
3|:
5 2BMHz/ 5.2
Frequency (GHz)
Range CGHz) Dot RaM VB fvg Tgp Sueep Ple 45upe/Mods  Fosition Renge (B2 Det bW Ul g Typ Seeep Pte #Sups/Mode  Position
55.2 EAK INC-38) 3 Avg(RMS)  Auto/Cpled 8881 Ini/MAXH 25 degs U
BoandEdge 5088-5158MHz UNII Method Av - Vertical .TST 39763 12 Jun 2014 Rev 9.5 22 Jul 20814

VERTICAL DATA

Trace Markers

Marker Frequency Meter Det AFT119 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuV/m)
2 *5.143 54.18 PK 34.2 -20.7 0 67.68 - - 74 -6.32 25 176 A
4 *5.145 39.33 RMS 342 -20.7 .49 53.32 54 -.68 - - 25 176 A
1 *5.15 45.06 PK 342 -20.8 0 58.46 - - 74 -15.54 25 176 v
3 *5.15 37.39 RMS 34.2 -20.8 .49 51.28 54 -2.72 - - 25 176 A

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

BandEdge 5000-5150MHz UNII Method Av - Vertical. TST 39763 12 Jun 2014
Rev 9.5 22 Jul 2014
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REPORT NO: 15U20805-E3A
MODEL ID: ID: 082

DATE: September 3, 2015
FCC: DKN1018

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

QUL FREMONT, 3m Chomber

29 Jul 2815 18:84:20

Rodiated Emissions 3-Meters
Project Number: 15020885
160 Client:Echostar
Config:EUT only
Mode :ONIT 5.2 HARM 11n HT4B 5198
99 Tebted byiD. Mun
_ Peak Limit (dBuU/m)
I}
£ 7 INLI Nen=-Resbrictad LdBu
0
N
6 |
£ 68 ) - 1
~ Avg Limit (dBul/m g ‘\
£
3 58 i
@ / W“
2
40 |
‘ [ / W
i e
38 | ‘ J ) “ Jl L jo, v\ﬂwﬂjw‘ﬂﬁvr A
i b
28
1 14 18
Frequency (GHz)
Range (6z) Det  RBU B Avg Typ Sucep Pls  #5ups/Mode  FPosition Ronge (GHz) Det  RBU VB Avg Typ Sueep Pts ®Saps/iade  Fosition
1-5.88 PERK  IMC(-3d8) 36k Log-PurlVideo) Auto/Cpled 688l Inf/MAXH B-368dege H 5:6.15-18 PEAK  TM(-3dB) 38k Log-PurlVideo) Auto/Cpled Gk Inf/MAXH B-36Bdegs H
3:5.86-6.15 PEAK  IMC-3dB) 30k Log-Pur(Uideo)  Auto/Cpled 3001 Inf/MAXH B-368cegs H

#.TST 38915 17 Jun 2814

Rev 9.5 22 Jul 2814

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

at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

LOW CHANNEL VERTICAL

' 8LIL FREMONT, 3m Chamber 29 Jul 2815 10:84:28
Rodiated Emissions 3-Meters
Project Number: 15020885
168 Client:Echostar
Config:EUT only
Made ONII_5.2_HARM_11n_HT4B_5198
99 Tested by:D. Mun
[14] -
Peak Limit (dBuU/m)
E 78 INLI-Non=Restrictoc LdBullim
5
C
0
- 68 -
2 Avg Limit (dBuU/m
< =
> o 5
g 7 5 ERE &
2 5 o
LBweeeeeeeeneeeeenemmnessmmssssnssseesesseseesssessssesssssseeeseeessssssssssmsssnanfssessssseeeesseeeedoeceedpeceeeccesssseessssnndensanressessseesessshiseeseeeseeseesesbeneespesssneedsendoapennsdiossedbecs becee ol Eo ol MY AT
1 T T T R R | et pre pagh
268
1 18 18
Frequency (GHz)
Range (62 Dt Fo VB fvg Tgp Sueep Pis  #Sups/fods  Fosilion Renge (6t et RaM W g Typ Sueep Pts  #Sups/Mods  Fosition
¥.TST 309815 17 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

LOW CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AFTI19 Amp/Cbl/ DC Corr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 2.425 56.9 PK 321 -31.9 0 57.1 - - - - 68.2 -11.1 0-360 100 H
2 3.198 43.08 PK 32.6 -30.6 0 45.08 - - - - 68.2 -23.12 0-360 100 \
3 5.33 38.12 PK 345 -20.5 0 52.12 - - - - 68.2 -16.08 0-360 100 \
4 6.395 39.85 PK 355 -28.8 0 46.55 - - 68.2 -21.65 0-360 100 \
5 7.275 42.1 PK 35.6 -28.5 0 49.2 - - 74 -24.8 - - 0-360 100 \
6 11.988 3131 PK 39.1 -23.4 0 47.01 - - 74 -26.99 - - 0-360 100 \

PK - Peak detector

Radiated Emissions

Frequency Meter Det. AFT119 Amp/Cbl/Flt DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) Restricted (d8) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)
2425 58.44 PK1 321 -31.9 0 58.64 - - - - 68.2 -9.56 249 102 H
3.198 46.41 PK1 32,6 -30.6 0 48.41 - - - - 68.2 -19.79 249 100 v
5.33 43.77 PK1 345 -20.5 0 57.77 - - - - 68.2 -10.43 249 100 A
6.396 40.69 PK1 35.5 -28.8 0 47.39 - - - - 68.2 -20.81 249 100 A
7.275 40.66 PK1 35.6 -28.5 0 47.76 - - 74 -26.24 - - 249 100 v
7.275 31.31 AD1 35.6 -28.5 .49 38.90 54 -15.1 - 249 100 A
11.986 37.12 PK1 39.1 -23.4 0 52.82 - 74 -21.18 - - 249 100 A
11.988 25.57 AD1 39.1 -23.4 49 41.76 54 -12.24 - - - - 249 100 v

PK1 - KDB789033 Method: Peak
AD1 - KDB789033 Method: AD Primary Power Average

*TST 30915 17 Jun 2014
Rev 9.5 22 Jul 2014
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

MID CHANNEL HORIZONTAL

| 18UL FREMONT, 3m Chamber 29 Jul 2815 18:59:12
Rodiated Emissions 3-Meters
Project Number: 15020885
168 Client:Echostar
Config:EUT only
Mode UNII_5.2_HARM_11n_HT4B 5218
90 Tekted by:D. Mun
[14] -
_ Peak Limit (dBuU/m)
o
2 7 INLI. Non-Restricbed . (dBullim:
i
5 |
T 60 L - 1
~ Avg Limit (dBuU/m q ‘w
€ T
3 |
> 58 i
% JM*
T ap |
1 / N
‘ | J ‘ T w—L — o
38| | | . .| wh“ T e et s dmait g
N R R
268
1 18 18
Frequency (GHz)
Range (6 Dt Fo U v Tgp Sueep Pis  #Sups/fods  Fosilion Renge (6t Dt RBM U Avg Typ Sweep  Pte Foups/fade  FPosition
1:1-5.88 PERK  IM(-38) 30k Log-Pur(Uideo) Auto/Cpled 6081 Inf/MAXH  B-360degs H 5:6.15-18 PERK  IN(-308) 38k Log-PurlUideo) Auto/Cpled 16k  Inf/MAXH  B-35Bdegs H
35.08-6.15 PEAK  INC-3B) 3k Log-Pur(Video) Auto/Cpled 3Bl  Inf/MAXH  B-368dege H
¥.TST 309815 17 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

MID CHANNEL VERTICAL

UL FREMONT, 3m Chamber 29 Jul 2815 18:59:12

Rodiated Emissions 3-Meters

Project Number: 15U28885
100 Client:Echostar
Config:EUT only
Moke:UNII_5 . 2_HARM_11n_HT4B_5218
9g Tested by:D. Mun

86

Peak Limit (dBuU/m)

70 INIL n=Restricted - LdBullim

668

Avg Limit (dBuU/m

58

(dBulU/m) Uertical

onJ
(SEAN
oo

3

28

Frequency (GHz)

Range (GHz) et RoM VW Avg Typ Sueep Pte f5ups/Mode  Fosition Range (GHz) Dt RBM VB Avg Typ Sueep Pte #ups/Made  FPosition

. TST 38915 17 Jun 2014 Rev 9.5 22 Jul 2814

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

Page 156 of 200

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




REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AFTI19 Amp/Cbl/ DC Corr Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
1 2.425 56.97 PK 321 -31.9 0 57.17 - - - - 68.2 -11.03 0-360 100 H
2 3.198 43.36 PK 32.6 -30.6 0 45.36 - - - - 68.2 -22.84 0-360 100 \
3 5.33 38.11 PK 345 -20.5 0 52.11 - - - - 68.2 -16.09 0-360 100 \
4 6.396 39.17 PK 355 -28.7 0 45.97 - - - - 68.2 -22.23 0-360 100 \
5 7.275 42.93 PK 35.6 -28.5 0 50.03 - - 74 -23.97 - - 0-360 100 \
6 7.462 36.96 PK 35.7 -27.5 0 45.16 - - 74 -28.84 - - 0-360 200 \

PK - Peak detector

Radiated Emissions

Frequency Meter Det AFT119 Amp/Cbl/FIt DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) t/Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) Restricted (d8) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)

2.425 58.38 PK1 32.1 319 0 58.58 - - - - 68.2 -9.62 251 102 H
3.198 46.85 PK1 32,6 -30.6 0 48.85 - - - - 68.2 -19.35 251 100 v
5.329 44.04 PK1 34.5 -20.5 0 58.04 - - - - 68.2 -10.16 251 100 v
6.396 414 PK1 35.5 -28.8 0 48.1 - - - - 68.2 201 251 100 v
7.275 40.9 PK1 35.6 -28.5 0 48 - 74 -26 - - 251 100 v
7.275 31.18 AD1 35.6 -28.5 .49 38.77 54 -15.23 - - 251 100 v
7.461 39.53 PK1 35.7 -27.5 0 47.73 - - 74 -26.27 - - 251 200 v
7.462 29.09 AD1 35.7 -27.5 49 37.78 54 -16.22 - - - - 251 200 v

PK1 - KDB789033 Method: Peak
AD1 - KDB789033 Method: AD Primary Power Average

*TST 30915 17 Jun 2014
Rev 9.5 22 Jul 2014
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

13.2. 5.8 GHz

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

HORIZONTAL PEAK AND AVERAGE PLOT

28LJL Fremont,5m Chomber A 29 Jul 2815 15:15:58
Bandedge
Project Number:15uZ2B865
19 Client Echostar
Config:ET anly
Mode:UNII 5.8 BE H_I1n HT28_5745
2 Tested byid. Ly

EIRP

-60
-78
5.625 13MH=z/ 5.755
Frequency (GHz)
Range (62) RBU/VBU  Ref/Aitn Det/Avg Tupe Siacp Ple  #hupe/fode Fosition
115,655,795  WMC6dB)/M  B/18 PEAK/Pir AvgRMS)  ZBnsec(utod 831 NAXH 0 degs 143 cn
Bondedye 5.625-5.755GHz {5 487 EIRP - H.TST 33763 24 Nov 2814 Rev 9.5 24 Jun 2815

CH 149 HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
2 5.713 -53.98 Pk 34.7 -20.8 11.8 -28.28 -27 -1.28 0 143 H
1 5.725 -55.94 Pk 34.7 -20.7 11.8 -30.14 -17 -13.14 0 143 H

Pk - Peak detector
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REPORT NO: 15U20805-E3A DATE: September 3, 2015

28UL Fremont,5m Chomber A 29 Jul 2815 15:408:46
Bandedge
Project Number:15uZ2B865
19 Client Echostar
Canfig EUT only
Mode:ONII 5.8 BE_H_11n HT2B 5765
8 Tested byid. Ly
-18
-2 il
Peak Limit C(dBm) !
o
-3 i
w
2 1
-48 o) {1l
o I
-58
-68
-78
5.625 13MH=z/ 5.755
Frequency (GHz)
Range (6H) RBU/UBU  Ref/Attn Det/Avg Tups Sucep Pls  #ups/fods Fosition
1:5.65-5.795 NGB/ BB PEAK/Pir Avg(RMS)  ZBncec(uto) 831 MAXH 168 dege 278
Bandedge 5.625-5.7556Hz 15 487 EIRP - H.TST 39763 24 Nov 2814 Rev 9.5 24 Jun 2815

CH 153 HORIZONTAL DATA
Trace Markers

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

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

Rev 9.5 24 Jun 2015
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REPORT NO: 15U20805-E3A

MODEL ID: ID: 082

DATE: September 3, 2015
FCC: DKN1018

VERTICAL PEAK AND AVERAGE PLOT

Frequency (GHz)

Ronge CGHz) REU/UBW
6; 1M(-6dB)

Ref/Attn Det/Avg Type
AK A

Sueey

Pts #Swps/Mode Position ‘
e 1

Bondedge 5.625-5.7556Hz 15 467 EIRP - U.TST 35763 24 Nov 2614

Z[ZUL Fremont,5m Chomber A 29 Jul 2815 15:21:49
Bandedge
o OIS et e,
Config:EUT only
Mode:ONIT_5.8_BE_U_11n_HT2B_3745 \
7 Tested byiJ. Ly ! )
‘
| ;
-18 f
-2e || Wf
Peak Limit C(dBm2)
o
=z -3e ? S ‘
’ d
-40 WW’MM‘ ‘ ‘
‘VWWWMMMMWWMMWW
-58
-608
-78
5.625 { 3MH=z/

Rev 9.5 24 Jun 2615

Trace Markers

CH 149 VERTICAL DATA

Marker Frequency Meter Det AFT136 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
2 5.709 -55 Pk 34.7 -20.8 11.8 -29.3 -27 -2.3 96 153 \%
1 5.725 -53.79 Pk 34.7 -20.7 11.8 -27.99 -17 -10.99 96 153 \

Pk - Peak detector

Bandedge 5.625-5.755GHz 15_407 EIRP - V.TST 39763 24 Nov 2014
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REPORT NO: 15U20805-E3A DATE: September 3, 2015

MODEL ID: ID: 082 FCC: DKN1018
28LJL Fremont,5m Chomber A 29 Jul 2815 15:38:24
Bandedge
Project Number:15uZ2B865
19 Client Echostar

Config:EUT only
Mode:UNTI_5.8_BE_U_1 1n_HT20_5765
8 Tested byid. Ly

e —
-2a " HM».MWW
Peak Limit (dBm) | * } i

Q

-4 o i o | ‘ &FWJWM‘

EIRP
|
W
[&y]

-58
-668
-78
5.625 1 3MH=z/ 5.755
Frequency (GHz)
Range (62) RBU/VBU  Ref/Attn Det/fvg Tupe Swacp Pia  ¥pe/fode Position |
625-5.755  1M(-64B) AK/Pur Avg(RHS)  2nseciRute) [ 185 degs ‘
Bandedge 5.625-5.755GHz {5 487 EIRP - U.TST 33763 24 Nov 2814 Rev 9.5 24 Jun 2815

CH 153 VERTICAL DATA

Trace Markers

Marker Frequency Meter Det AFT136 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
2 5.713 -57.64 Pk 34.7 -20.7 11.8 -31.84 -27 -4.84 108 270 \%
1 5.725 -55.62 Pk 34.7 -20.7 11.8 -29.82 -17 -12.82 108 270 \%

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

Rev 9.5 24 Jun 2015
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

ZQUL Fremont,5m Chamber A 29 Jul 2815 16:81:31
Bandedge
Project Number: 15120885
10y%-1-% Cliont  Echnatar
N\ Config:EUT only
Mode:ONII_5.8_BE_H_1in_HT20_5885
a Tested byiJ. Ly
19 bl |
-20
Peak Limit C(dBm)
& _3p i T ‘
— j |
“ L.
[
—40 L, T
" L " 4
-58
-68
-78
5.8 2BMHz/ 6
Frequency (GHz)
Range (6Hz) RBU/UBU Ref/Attn  Det/Avg Tupe Sueep Pt  #Sups/Mode Fositio
1:5.8-6 HC-BB)/M B8 PERK/Pur Avg(RNS)  Cnsec(Auto) BB HAXH 360 degs
Bondedge 5.850-6GHz 15_487 EIRP - H.TST 39763 24 Nov 2814 Rev 9.5 24 Jun 2815
CH 161 HORIZONTAL DATA
Trace Markers
Marker Frequency Meter Det AF T136 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.85 -61.54 Pk 35.1 -20.3 11.8 -34.94 -17 -17.94 360 306 H
2 5.861 -60.23 Pk 35.1 -20.3 11.8 -33.63 -27 -6.63 360 306 H

Pk - Peak detector
Bandedge 5.850-6GHz 15_407 EIRP - H.TST 39763 24 Nov 2014

Rev 9.5 24 Jun 2015
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018
Z[ZUL Fremont,5m Chomber A 29 Jul 2815 15:32:27
Bandedge
Project Number:15uZ2B865
Client:Echostar
Config:EUT only
Mode:ONII_5.8 BE_H_11n_HT28_5825
Tested byiJ. Ly
—
Peak Limit CdBm)
-50
-60
-70
5.8 28MHz/ [
Frequency (GHz)
e M 7 o SOV il g
Bondedge 5.858-66Hz {5 487 EIRP - H.TST 39763 24 Nov 2814 Rev 9.5 24 Jun 2815
CH 165 HORIZONTAL DATA
Trace Markers
Marker Frequency Meter Det AFT136 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.85 -57.34 Pk 35.1 -20.3 11.8 -30.74 -17 -13.74 0 152 H
2 5.861 -57.82 Pk 35.1 -20.3 11.8 -31.22 -27 -4.22 152 H
Pk - Peak detector
Bandedge 5.850-6GHz 15_407 EIRP - H.TST 39763 24 Nov 2014
Rev 9.5 24 Jun 2015
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REPORT NO: 15U20805-E3A
MODEL ID: ID: 082

DATE: September 3, 2015
FCC: DKN1018

VERTICAL PEAK AND AVERAGE PLOT

UL Fremont,5m Chamber A

29 Jul 2815 15:49:47

TZMM

4]

Bandedge

Project Number
Client:Echosta
Config:EUT onl
Mode :UNIT_5.8_
Tested byiJ. L

15u2@805

-

y
BE_U_11n_HT2B_5885

El

-18

lhwﬂt”l*

-28

Peak Limiit (dBm)

EIRP

-30

-4

T

e T TR P R A AT

-58

-68

-78

2BMHz/

Frequency (GHz)

Range (6Hz)

REW/BU  Ref/fttn Det/fvg Tupe Suer
1 4B ). 10 PE MS!

o0 Pte  #Sups/Mode Fosition
W e

Bondedge 5.85@-6GHz 15 487 EIRP - U.TST 39763 24 Nov 2@14

Rev 9.5 24 Jun 2015

Trace Markers

CH 161 VERTICAL DATA

Marker Frequency Meter Det AFT136 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.85 -58.59 Pk 35.1 -20.3 11.8 -31.99 -17 -14.99 90 106 \%
2 5.861 -59.57 Pk 35.1 -20.3 11.8 -32.97 -27 -5.97 90 106 \%

Pk - Peak detector

Bandedge 5.850-6GHz 15_407 EIRP - V.TST 39763 24 Nov 2014

Rev 9.5 24 Jun 2015
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: I1D: 082 FCC: DKN1018
ogUL Fremont,5m Chanber A 29 Jul 2815  15:27:15
Bandedge
. Project Number: 1520805
v WYY, Gl ety
f \ Mode:UNII_5.8 BE_U_I1n_HT20_5825
2] | | Tested byiJ. Ly

Peak Limit (dBm)

EIRP

Wmewwm

A

-58

-668

-78

28MHz/
Frequency (GHz)

Ronge (GHz) REU/UBW
8 1M(-6dB)

Ref/fttn Det/Avg Type
i) AK Avg (R

Pis #Swps/Mode FPosition ‘
S) } 43 dege

Bondedge 5.858-6GHz 15 4d7 EIRP -

U.TST 39763 24 Nov 2614

Rev 9.5 24 Jun 2615

Trace Markers

CH 165 VERTICAL DATA

Marker Frequency Meter Det AFT136 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.85 -63.09 Pk 35.1 -20.3 11.8 -36.49 -17 -19.49 343 106 \%
2 5.863 -60.18 Pk 35.1 -20.3 11.8 -33.58 -27 -6.58 343 106 \

Pk - Peak detector

Bandedge 5.850-6GHz 15_407 EIRP - V.TST 39763 24 Nov 2014

Rev 9.5 24 Jun 2015
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REPORT NO: 15U20805-E3A
MODEL ID: ID: 082

DATE: September 3, 2015
FCC: DKN1018

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

| 1:UL Fremont,5m Chomber A 27 Jul 2815 14:52:33
Rodioted Emissions 3-Meters
- Project Number: 15020885
18 Client:Echostar
ConfigiEUT only
Mode:ONII 5.8 BE H_11n HT28 5745
95 Tested [byiD. fiun
a5
Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted C(dBuU/n
3 5
3 6
@
o .
~ Avg Limit (dBulU/m)
55 3
E
) M
35 l [ l ; M "~
]
‘ JJ ] IR AT
EELJMM Ve
1 18 18
Frequency (GHz)
Range (6H2) RBU/UBU  Ref/Attn Det/Avg Tups Sueep Pis  ¥owps/fods Fosition Ronge (Gfiz) REWUBH  Ref/Attn Det/Avg Type Suesp Pte #5ups/fods FPosition
1:1-5.08 1H(-6dB) /38 87/8 PEAK/Pur Avg(RMS)  156nsecCAuto) 6081  MAXH B-360cegs H | 5:6.15-18 1MC-6cB) /30K 87/8 PEAK/Fur Avg(RMS)  dSdnsec(Auto) 18k  MAXH B-360degs H
35.08-6.15 MC6dB) /3 167/18  PEAK/Pur Avg(RHS)  dlmsec(huto) 5281  MAXH B-368cege H ’ :
FCC Port15C 56Hz UNII RSE.TST 38915 16 Jun 2815

Rev 9.5 24 Jun 2015

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

at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015

| WEUL Fremont,5m Chamber A 27 Jul 2815 14:52:33
Rodioted Emissions 3-Meters
- Project Number: 15020885
18 Client:Echostor
Config:EUT only
Mode:ONII 5 8 BE_H_11n_HT28_5745
95 Tested lby?D. Mun
85
Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted (dBuU/m
3 5
3 6
@
T
~ Avg Limit (dBuU/m)
55
4 6
45 o 5
o
35
25
1 18 18
Frequency (GHz)
Range (6i1z) RBU/UB  Ref/Attn Dst/Avg Tupe Sueep Pls  ups/fode Position Ronge CGHz) RBWUBH  Ref/Attn Det/Avg Tupe Sueep Pte #5ups/Made Fosition
FCC Port15C S6Hz UNIT RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

LOW CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AF T136 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (d8/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) Restricted (d8) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
5 *3.83 40.27 Pk 334 -31.8 0 41.87 - - 74 -32.13 - - 0-360 100 \
6 *7.461 36.45 Pk 35.5 -26.5 0 45.45 - - 74 -28.55 - - 0-360 100 \
1 1.871 3531 Pk 30.6 -35.3 0 30.61 - - - - 68.2 -37.59 0-360 100 H
2 2.012 34.29 Pk 312 -34.1 0 31.39 - - - - 68.2 -36.81 0-360 100 H
3 2.45 55.49 Pk 32 -34.5 0 52.99 - - - - 68.2 -15.21 0-360 100 H
4 3.198 46.28 Pk 327 -33.2 0 45.78 - - - - 68.2 -22.42 0-360 100 \

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

Radiated Emissions

Frequency Meter Det AFTI36 ‘Amp/Chi/Fl DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (d8) (dBuv/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)
*3.83 46.65 PK1 33.4 -31.8 [ 48.25 - 74 -25.75 - - 357 100 \
*3.83 39.12 ADR 334 -31.8 .23 40.95 54 -13.05 - - - - 357 100 \
*7.462 39.44 PK1 35.5 -26.5 [ 48.44 - 74 -25.56 - - 357 100 \
*7.462 31.01 ADR 35.5 -26.5 .23 40.24 54 -13.76 - - - 357 100 \
1.87 44.8 PK1 30.6 -35.3 0 40.1 - - - - 68.2 -28.1 1 100 H
2.014 43.53 PK1 31.2 -34.1 [ 40.63 - - - - 68.2 -27.57 1 100 H
2.449 50.58 PK1 32 -34.5 [ 48.08 - - - - 68.2 -20.12 1 100 H
3.198 43.52 PK1 327 -33.2 0 43.02 - - - - 68.2 -25.18 1 100 \

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

PK1 - KDB789033 Method: Peak
AD1 - KDB789033 Method: AD Primary Power Average
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REPORT NO: 15U20805-E3A
MODEL ID: ID: 082

DATE:

September 3, 2015
FCC: DKN1018

MID CHANNEL HORIZONTAL

_UL Fremont,5m Chamber A

27 Jul 2815 15:23:83

1

Rodioted Emissions 3-Meters
- Project Number: 15028885
8 Client:Echostor
ConfigEUT only
Mode:ONII_5 8 BE_H_11n_HT28_5785
95 Tested [byD. Mun
85
Peok Limit (dBulU/m)
75
2 UNII Non-Restricted C(dBulU/m)
3 5
5 6
@
o S .
~ Avg Limit (dBuU/m)
55
Q
45
1 h w ) ‘“ 4y
35 L L9 | wo WA
" )
sopnled
1 18 18
Frequency (GHz)
Range (6i1z) ROU/UBU  Ref/Attn Det/Avg Type Sueep Pls  toups/fode Position Ronge (Gz) REWUBW  Ref/Attn Det/Avg Tupe Sueep Pts #5ups/Made Fosition
1:1-5.88 IN(-68)/3  B7/B  PEAK/Fur Avg(RMS) 1SBnsecCAuto) 6241  MAKH B-360cege H | 5:6.15-18 NC-6BI/30  BI/B  PEAK/Fir Mvg(RMS)  dSincer(Auto) 18k HAKH 8-360dege H
3:5.88-6.15 HC-6B) /3 1E7/I8  PEAK/Par Avg(RNS)  dlmsec(iuto) 5041  HAKH 8-360ceg H

FCC Parti5C 56Hz UNIT RSE.TST 30915 16 Jun 2815

Rev 9.5 24 Jun 2615

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

at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A
MODEL ID: ID: 082

DATE: September 3, 2015
FCC: DKN1018

MID CHANNEL VERTICAL

I ~UL Fremont,5m Chamber A 27 Jul 2815 15:23:83
Rodioted Emissions 3-Meters
- Project Number: 15020885
8 Client:Echostor
Config:EUT only
Mode:ONII_5 8 BE_H_11n_HT28_5785
95 Tested [byD. Mun
85
Peok Limit (dBulU/m)
75
2 UNII Non-Restricted (dBulU/m]
3 5
5 6
@
< .
~ Avg Limit (dBuU/m)
55
s 3 B
9 S
o
35
25
1 18 18
Frequency (GHz)
Range (612) FEU/UBU  Ref/Attn Dst/Avg Type Sueep Pis  towps/fode Position Range (6z) REWUBU  Ref/Attn  Det/Avg Tupe Sueep Pte #5ups/Mode Fosition
FCC Port15C 56Hz UNIT RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

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

at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

MID CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AF T136 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (d8/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) Restricted (d8) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
5 *7.461 36.55 Pk 355 -26.5 0 45.55 - - 74 -28.45 - - 0-360 200 \
1 175 43.57 Pk 293 -34.7 0 38.17 - - - - 68.2 -30.03 0-360 100 H
2 2.45 55.33 Pk 32 -34.5 0 52.83 - - - - 68.2 -15.37 0-360 100 H
3 3.198 46.01 Pk 327 -33.2 0 45.51 - - - - 68.2 -22.69 0-360 100 \
4 6.396 35.67 Pk 35.5 -28 0 43.17 - - - - 68.2 -25.03 0-360 200 \
6 7.913 29.42 Pk 35.7 -25.7 0 39.42 - - - - 68.2 -28.78 0-360 200 \

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

Radiated Emissions

Frequency Meter Det AFTI36 ‘Amp/Chi/Fl DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity

(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (d8) (dBuv/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)

*7.461 39.86 PK1 35.5 -26.5 [ 48.86 - 74 -25.14 - 0 201 \

*7.461 31.65 AD1 355 -26.5 .23 40.88 54 -13.12 - - 0 201 \
1.751 43.6 PK1 293 -34.7 [ 38.2 - - - - 68.2 -30 0 100 H
2.449 50.76 PK1 32 -34.5 [ 48.26 - - - - 68.2 -19.94 0 100 H
3.198 43.56 PK1 327 -33.2 0 43.06 - - - - 68.2 -25.14 0 100 \
6.395 40.63 PK1 35.5 -28 [ 48.13 - - - - 68.2 -20.07 0 201 \
7.912 36.64 PK1 35.7 -25.7 [ 46.64 - - - - 68.2 -21.56 0 201 \

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

PK1 - KDB789033 Method: Peak
AD1 - KDB789033 Method: AD Primary Power Average
Rev 9.5 24 Jun 2015
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REPORT NO: 15U20805-E3A DATE: September 3, 2015

H:LIL Fremont,5m Choamber A 27 Jul 2815 15:46:19
Rodioted Emissions 3-Meters
195 Project Number: 15020885
Client;Echostar
Config:EUT only
Mode:ONII_5 8 _HARM_11n_HT28_5825
95 Tested [byD. Mun
85
Peok Limit (dBulU/m)
75
2 UNII Non-Restricted (dBulU/m]
3 s
5 6
@
o R
~ Avg Limit (dBuU/m)
55
&
” g e,
35 | l | ‘ " l] A ““‘M‘
i W\ RN N M
| ikiah
ZEL‘M«ML‘WN' .
1 18 18
Frequency (GHz)
Ronge (6Hz) REU/UBH  Ref/Attn Dst/Avg Tupe Swecp Pls  ¥ops/fode Fosition Ronge (Gfiz) RBUAUBH  Ref/Attn Det/Avg Type Suesp Pte #ups/fods  Fosition
1:1-5.88 N(-6B)/3  B7/B  PEAK/Fur Avg(RMS) 15BnsecCAuto) 621  MAKH B-360cege H | 5:6.15-18 NC-6B)/3B  BI/D  FERK/Pur vg(RS)  dSdnsec(Auto) I8k WA 8-360dege H
3:5.88-6.15 HC-6B) /3 1ET/I8  PEAK/Par Avg(RNS)  dlmsec(iuto) 5041  MAKH -360dege H
FCC Port15C 56Hz UNIT RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

HIGH CHANNEL VERTICAL

Hl:UL Fremont,5m Chamber A 27 Jul 2815 15:46:19
Rodioted Emissions 3-Meters
- Project Number: 15020885
18 Client:Echostor
Config:EUT only
Mode:ONII_5 8 HARM_11n_HT28_5825
95 Tested by:D. Mun
85
Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted (dBuU/m
3 5
3 6
@
K .
~ Avg Limit (dBuU/m)
55
3
5 2 ot
=}
35
25
1 18 18
Frequency (GHz)
Range (6i1z) RBU/UB  Ref/Attn Dst/Avg Tupe Sueep Pls  ups/fode Position Ronge CGHz) RBWUBH  Ref/Attn Det/Avg Tupe Sueep Pte #5ups/Made Fosition
FCC Port15C S6Hz UNIT RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

HIGH CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AF T136 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (d8/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) Restricted (d8) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)

4 *3.83 41.42 Pk 334 -31.8 0 43.02 - - 74 -30.98 - - 0-360 100 H

6 *7.461 35.77 Pk 35.5 -26.5 0 44.77 - - 74 -29.23 - - 0-360 100 \

1 1.889 35.35 Pk 30.7 -35.3 0 30.75 - - - - 68.2 -37.45 0-360 100 H

2 2.45 55.51 Pk 32 -34.5 0 53.01 - - - - 68.2 -15.19 0-360 100 H

3 3.198 46.3 Pk 327 -33.2 0 45.8 - - - - 68.2 -22.4 0-360 100 \

5 6.396 34.49 Pk 355 -28 0 41.99 - - - - 68.2 -26.21 0-360 100 \
Frequency Meter Det AFTI36 ‘Amp/ChI/FI DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity

(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (d8) (dBuv/m) (dB) Restricted (dB) (Degs) (em)

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

*3.829 43.18 PK-U 334 -31.8 0 44.78 - 74 -29.22 - 5 101 H
*3.829 31.68 ADR 33.4 -31.8 .23 33.51 54 -20.49 - 5 101 H
*7.461 40.12 PK-U 35.5 -26.5 [ 49.12 - 74 -24.88 5 101 \
*7.461 29.39 ADR 355 -26.5 .23 38.62 54 -15.38 - - 5 101 \

1.889 43.83 PK-U 30.7 -35.3 0 39.23 - - - - 68.2 -28.97 327 100 H

2.449 43.04 PK-U 32 -34.5 [ 40.54 - - - - 68.2 -27.66 5 254 H

3.196 43.04 PK-U 327 -33.1 0 42.64 - - - - 68.2 -25.56 5 101 \

6.395 41.62 PK-U 355 -28 0 49.12 - - - - 68.2 -19.08 5 101 \

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

ADR - U-NII AD primary method, RMS average
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REPORT NO: 15U20805-E3A
MODEL ID: ID: 082

DATE: September 3, 2015
FCC: DKN1018

13.2.2.

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

HORIZONTAL PEAK AND AVERAGE PLOT

ZQUL Fremont,5m Chomber A 22 Jul 2815 15:52:43
Bandedge
Project Number: 15028885
19 Client Echostar
Config EUT anly
Mode:ONII 5.8 BE H_I1n HT48_5755
g Tested byiD. fun
-0 j
-26 ‘
Peak Limit C(dBm)
N 3
¥ -30 H
w
-48
Ik i
-68
-78
5.625 { 3MH=z/ 5
Frequency (GHz)
Range () REU/UBU  Ref/Aitn Det/Avg Tupe Sueep Fis  #upe/lode Fosition
155,655,785 IM(-648)/3 PEAK/Pur Avg(RYS)  Auto sl WK 3 degs 339 on
LINIT 5.8 BE H_11n HT4B_5755.DAT 39763 24 Nov 2814

. 755

Rev 9.5 24 Jun 2815

Trace Markers

HORIZONTAL DATA

Marker Frequency Meter Det AFT136 Amp/Cbl/ Conversio DC Corr Corrected Peak Limit PK Margin Azimuth Height Polarity
(dB/m) Fitr/Pad n Factor (dB) (dBm)
(GHz) Reading (dB) (dB) Reading (dB) (Degs) (cm)
(dBm) EIRP
2 5.715 -55.03 Pk 34.7 -20.8 11.8 0 -29.33 -27 2.33 3 339 H
1 5.725 -54.33 Pk 34.7 -20.7 11.8 0 -28.53 -17 -11.53 3 339 H

Pk - Peak detector

UNII_5.8 BE_H_11n_HT40_5755.DAT 39763 24 Nov 2014
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

VERTICAL PEAK AND AVERAGE PLOT

28UL Fremont,5m Chomber A 22 Jul 2815 13:34:10
Bandedge
Project Number: 15028885

10 Client Echostar

Config:EUT only
Mode:UNII_5.8_BE_U_11n_HT4B_5755

8 Tested byiD. Mun ‘/‘/
|

/

|

-1@ I

}

-20
Peak Limit (dBm) /
i

M&.W\)@M”

EIRP
|
w
=

-4 " - MWW&I | " e | i F‘W"""b

-58
-68
-78
5.625 1 3MHz/ 5.755
Frequency (GHz)
Range (62) REU/VBU  Ref/Attn Det/fvg Tups Sueep Pis #wpe/fode Position |
5.605.75  IMC-6B)/H  B/1B  FEAK/Fur Avg(RMS)  ZBneactPuto) BBII  MAKH 23 des 268
Bondedge 5.625-5.7556Hz 15_4@7 EIRP - U.TST 38915 {2 Jun 2815 Rev 8.5 24 Jun 2815

VERTICAL DATA

Trace Markers

Marker Frequency Meter Det AF T136 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
2 5.714 -56.3 Pk 34.7 -19.8 11.8 -29.6 -27 -2.6 23 260 \%
1 5.725 -62.55 Pk 34.7 -19.8 11.8 -35.85 -17 -18.85 23 260 \

Pk - Peak detector
Bandedge 5.625-5.755GHz 15_407 EIRP - V.TST 30915 12 Jun 2015

Rev 9.5 24 Jun 2015
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

ZQUL Fremont,5m Chomber A 23 Jul 2815 18:54:18
Bandedge
Project Number: 15020885
19 Client Echostar
Config:EUT Only
Mode:UNII_5.8 BE _H_11n_HT48_5795
2] I Tested byiD. fun
"r\
-18 ,\
-28
Peak Limit C(dBm)
&
5 30 i
L
_ap d pt 2
g Q
-50
-60
-70
5.8 28MHz/ [
Frequency (GHz)
Range (6Hz) REU/UBU Ref/Attn Det/Avg Type Suzep Pts #wps/Mode FPosition
1:5.8-6 1M(-6dB) /3M 818 FPEAK/Piur Avg(RMS)  2Bnsec(futo) BOEI MAXH 344 degs H
| Bondedge 5.858-66Hz {5 487 EIRP — H.TST 39763 24 Nov 2814 Rev 9.5 24 Jun 2815
HORIZONTAL DATA
Trace Markers
Marker Frequency Meter Det AFT136 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.85 -68.68 Pk 35.1 -20.3 11.8 -42.08 -17 -25.08 344 303 H
2 5.862 -68.04 Pk 35.1 -20.3 11.8 -41.44 -27 -14.44 344 303 H

Pk - Peak detector
Bandedge 5.850-6GHz 15_407 EIRP - H.TST 39763 24 Nov 2014

Rev 9.5 24 Jun 2015
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REPORT NO: 15U20805-E3A
MODEL ID: ID: 082

DATE: September 3, 2015
FCC: DKN1018

VERTICAL PEAK AND AVERAGE PLOT

28

UL Fremont,5m Chamber A

23 Jul 2815 18:43:24

Bandedge

Project Number: 15028885
Client :Echostar
Config:EUT Only
Mode:UNII_5.8_BE_U_11n_HT4B_5795
Tested byiD. Mun

-20

Peak

Limit

dBm)

-38

EIRP

Y |

wmwwwmwwwwwwmwwmwwmwmwm

-58

-68

-70

28MHz/

Frequency (GHz)

Range (G2
5.88

REL/UB Ref/Attn
H(-6dB) /3 B/18

Det/Avg Type Suesy
PEAK/Pur Avg(RMS)  Zinsec(futo

Pis #uwps/Mode FPosition
8831 MAXH 292 degs

Bondedge 5.858-6GHz 15_487 EIRP - U.TST 39763 24 Nov 2814

Rev 9.5 24 Jun 2015

Trace Markers

VERTICAL DATA

Marker Frequency Meter Det AFT136 Amp/Cbl/F Conversion Corrected Peak Limit PK Margin Azimuth Height Polarity
(GHz2) Reading (dB/m) Itr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.85 -72.67 Pk 35.1 -20.3 11.8 -46.07 -17 -29.07 292 370 \
2 5.907 -67.6 Pk 35.2 -20.2 11.8 -40.8 -27 -13.8 292 370 \

Pk - Peak detector

Bandedge 5.850-6GHz 15_407 EIRP - V.TST 39763 24 Nov 2014

Rev 9.5 24 Jun 2015
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REPORT NO: 15U20805-E3A
MODEL ID: ID: 082

DATE: September 3, 2015
FCC: DKN1018

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

H:UL Fremont,5m Chomber A 27 Jul 2815 16:82:18
Rodioted Emissions 3-Meters
= Project Number: 15020805
18 Client:Echostar
ConfigiEUT only
Mode:ONII 5.8 HARM {1n HT48 5755
95 Tested JoyiD. Mun
a5
Peak Limit C(dBuU/m)
75
2 UNII Non-Restricted (dBu
3 5
)
@
o
~ Avg Limit (dBulU/m)
55
G
5 5
4 G M
J Wb it bt
35 l | . v
oLl bt
. "
¢
ol
1 18 18
Frecquency (GHz)
Range (6H) RBU/UBU  Ref/Aitn Det/Avg Tups Fls #owps/fode Fosition Ronge (Gfiz) REWUBH  Ref/Attn Det/Avg Type Suesp Pts #5ups/fods FPosition
1:15 88 1MC6dB) /38 37/8 PEAK/For A RS) 6081 Mok . 5:6.19008 Me-60B) /30K 510 PEAK/Far Avg(RMS)  45dnseb(Auto) 18k MAXH B-360degs H
3i5.08-6.15 IHC6dB) /30 167/18  PEAK/Pur AvaCRHS) 3o
FCC Part15C 56Hz UNII RSE.TST 38915 16 Jun 2815

Rev 9.5 24 Jun 2615

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

at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A
MODEL ID: ID: 082

DATE: September 3, 2015
FCC: DKN1018

LOW CHANNEL VERTICAL

I ~UL Fremont,5m Chamber A 27 Jul 2815 16:82:18
Rodioted Emissions 3-Meters
- Project Number: 15020885
8 Client:Echostor
Config:EUT only
Mode:ONII_5 8 _HARM_11n_HT48_5755
95 Tested [byD. Mun
85
Peok Limit (dBulU/m)
75
2 UNII Non-Restricted (dBulU/m]
3 5
5 6
@
< .
~ Avg Limit (dBuU/m)
55
6
45 4 Q
o
35
25
1 18 18
Frequency (GHz)
Range (612) FEU/UBU  Ref/Attn Dst/Avg Type Sueep Pis  towps/fode Position Range (6z) REWUBU  Ref/Attn  Det/Avg Tupe Sueep Pte #5ups/Mode Fosition
FCC Port15C 56Hz UNIT RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

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

at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

LOW CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AF T136 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (d8/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) Restricted (d8) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
5 *3.83 42.1 Pk 334 -31.8 0 43.7 - - 74 -30.3 - - 0-360 100 H
6 *7.461 37.28 Pk 35.5 -26.5 0 46.28 - - 74 -27.72 - - 0-360 200 \
1 1.874 36.42 Pk 30.6 -35.4 0 31.62 - - - - 68.2 -36.58 0-360 201 H
2 2.02 34.14 Pk 312 -34.1 0 31.24 - - - - 68.2 -36.96 0-360 100 H
3 2.45 55.92 Pk 32 -34.5 0 53.42 - - - - 68.2 -14.78 0-360 100 H
4 3.198 44.29 Pk 327 -33.2 0 43.79 - - - - 68.2 -24.41 0-360 200 \

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

Radiated Emissions

Frequency Meter Det AFTI36 ‘Amp/Chi/Fl DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (d8) (dBuv/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)
*3.83 44.11 PK1 33.4 -31.8 [ 45.71 - 74 -28.29 - - 360 100 H
*3.83 36.17 AD1 334 -31.8 .49 38.26 54 -15.74 - - 360 100 H
*7.462 39.02 PK1 35.5 -26.5 [ 48.02 - 74 -25.98 - - 360 201 \
*7.462 30.09 AD1 35.5 -26.5 49 39.58 54 -14.42 - - - 360 201 \
1.875 44.19 PK1 30.6 -35.4 0 39.39 - - - - 68.2 -28.81 360 202 H
2.018 42.66 PK1 31.2 -34.1 [ 39.76 - - - - 68.2 -28.44 360 100 H
2.449 51.48 PK1 32 -34.5 [ 48.98 - - - - 68.2 -19.22 360 100 H
3.198 43.97 PK1 327 -33.2 0 43.47 - - - - 68.2 -24.73 360 201 \

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

PK1 - KDB789033 Method: Peak
AD1 - KDB789033 Method: AD Primary Power Average
Rev 9.5 24 Jun 2015
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REPORT NO: 15U20805-E3A
MODEL ID: ID: 082

DATE: September 3, 2015
FCC: DKN1018

HIGH CHANNEL HORIZONTAL

| WEUL Fremont,5m Chamber A 27 Jul 2815 16:26:28
Rodioted Emissions 3-Meters
- Project Number: 15020885
18 Client:Echostor
Config:EUT only
Mode:ONII 5 8 HARM_11n_HT48_5795
95 Tested [by:D. Mun
85
Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted (dBulU/m]
3 5
5 6
@
T .
~ Avg Limit (dBuU/m)
55
g
45 7 w M
35 ] | I —— s
| 1 kbAoA
| Wg Lalad)
ot
1 18 18
Frequency (GHz)
Range (6i1z) BB~ Ref/Biin —Det/ing Tupe Pls  ups/fode Position Ronge (Gz) RBWUBW  Ref/Attn Det/Avg Tupe Sueep Pte #5ups/Made Fosition
1:1-5.88 N(-68)/30  B7/8  PEAK/Far Avg(RNS) 1 ) 6081 K 8-360cege H | 5:6.15-18 NC-6BI/30  BI/B  FEAK/Fir vg(RMS)  dSincec(Auto) 18k HAKH 8-360cege H
3:5.88-6.15 HC-68) /3 1EV/I8  PEAK/Pur Avg(RHS) 4 B-368ckege H

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

Rev 9.5 24 Jun 2815

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

at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015

| WEUL Fremont,5m Chamber A 27 Jul 2815 16:26:28
Rodioted Emissions 3-Meters
- Project Number: 15020885
18 Client:Echostor
ConfigiEUT only
Mode:ONII_5 8 HARM_11n_HT48_5795
95 Tested lby:D. Mun
85
Peok Limit C(dBulU/m)
75
2 UNII Non-Restricted (dBuU/m
3 5
3 6
@
T
~ Avg Limit (dBuU/m)
55
4
45 o
35
25
1 18 18
Frequency (GHz)
Range (6i1z) RBU/UB  Ref/Attn Dst/Avg Tupe Sueep Pls  ups/fode Position Ronge CGHz) RBWUBH  Ref/Attn Det/Avg Tupe Sueep Pte #5ups/Made Fosition
FCC Port15C S6Hz UNIT RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 40GHz; No emissions were detected above the noise floor which was
at least 20dB below the specification limit.
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

HIGH CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AF T136 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (d8/m) Fitr/Pad (dB) Reading (dBuv/m) (dB) (dBuV/m) (dB) Restricted (d8) (Degs) (em)
(dBuv) (dB) (dBuV/m) (dBuV/m)
5 *3.83 42.72 Pk 334 -31.8 0 44.32 - - 74 -29.68 - - 0-360 100 H
1 1.845 35.07 Pk 30.4 -35.1 0 30.37 - - - - 68.2 -37.83 0-360 100 H
2 2.044 34.47 Pk 313 -34.2 0 31.57 - - - - 68.2 -36.63 0-360 100 H
3 2.45 55.06 Pk 32 -34.5 0 52.56 - - - - 68.2 -15.64 0-360 100 H
4 3.198 45.55 Pk 327 -33.2 0 45.05 - - - - 68.2 -23.15 0-360 100 \
6 6.415 31.04 Pk 355 -27.8 0 38.74 - - - - 68.2 -29.46 0-360 200 H

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

Radiated Emissions

Frequency Meter Det AFTI36 ‘Amp/Chi/Fl DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin UNII Non- PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) Reading (dBuV/m) (d8) (dBuv/m) (dB) Restricted (dB) (Degs) (em)
(dBuv) (dBuV/m) (dBuV/m)

*3.83 44.49 PK1 33.4 -31.8 [ 46.09 - 74 -27.91 - 0 100 H
*3.83 36.89 AD1 334 -31.8 .49 38.98 54 -15.02 - - - 0 100 H
1.844 44.22 PK1 303 -35.1 [ 39.42 - - - - 68.2 -28.78 0 100 H
2.045 43.36 PK1 313 -34.2 [ 40.46 - - - - 68.2 -27.74 0 100 H
2451 50.35 PK1 32 -34.5 0 47.85 - - - - 68.2 -20.35 0 100 H
2.451 50.41 PK1 32 -34.5 [ 47.91 - - - - 68.2 -20.29 0 100 H
3.198 44.2 PK1 327 -33.2 [ 43.7 - - - - 68.2 -24.5 0 100 \
6.416 40.37 PK1 355 -27.7 0 48.17 - - - - 68.2 -20.03 0 201 H

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

PK1 - KDB789033 Method: Peak
AD1 - KDB789033 Method: AD Primary Power Average
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

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

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

9l:UL FREMONT, 3m Chomber 31 Jul 2815 15:25:24
Radiated Emissions — 3 Meters
= Project Number:15u28885
8 Client:EchoStar
Canfig EUT only
Mode :UNII_Below!GHz_5785
75 Tested byid. Ly
6|:
T
t 55
o
N
©
o 4|: N
T UKt idpayy my 4
q
S |
3 3B
[an}
°
25M \" [ TS N U 71 N O S e ‘ B ..
M ‘ i M
A el
W i WA
=
36 100 18868
Frequency (MHz)
Ronge (1Hz) et Rl VB fvg Typ Sueep Pls  ¥Sups/fode  Position Range (i) Dot RGW VB Avg Tup Sweep  Pto  Foups/fade  FPosition
1:3-288 PERK  18k(-3B) I Log-Pur(Video) .BBIs/MHz  40B1  Inf/MAXH B-36degs H | 3:28B-1808 PEAK  1B0RC-3B) 1N LogPurVideo) .BEIs/MHz 6881 Inf/MAXH  0-3Bdegs H
FCC Part 15 Subpart C 30-1B88MHz. TST 39763 12 Jun 2814 Rev 9.5 22 Jul 2814
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

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

9:UL FREMONT, 3m Chomber 31 Jul 2815 15:25:24
Rodiated Emissions — 3 Meters
Project Number:15u28885
85 Client:EchoStar
Config EUT only
Mode:UNII_Below!GHz_5785
75 Tested byid. Ly
6:
3 55 I
iﬂ 45 Ok b Tt CAB U )
s 1 |
> 35y 2
g Mqtj‘rf I
25 il l“‘v‘\vl\ﬁ(hl‘w“hh"“M‘f“\l‘! ‘J““Nh‘ P\ i ‘5 i w‘vmn“ } 2 “
AR ) A ‘ iy .
LT b
ik i Gl
38 189 18688
Frequency (MHz)
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

Below 1G Data

Trace Markers

Marker Frequency Meter Det AF T185 Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 33.4425 43.36 PK 19.2 -27.1 35.46 40 -4.54 0-360 100 Vv
2 50.4 51.94 PK 8.1 -26.9 33.14 40 -6.86 0-360 100 Vv
4 375 51.51 PK 15.1 -24.7 41.91 46.02 -4.11 0-360 100 H
5 625 48.44 PK 19 -24.6 42.84 46.02 -3.18 0-360 300 H
3 729 44.74 PK 19.9 -23.9 40.74 46.02 -5.28 0-360 100 H
6 875 41.93 PK 21.8 -22.9 40.83 46.02 -5.19 0-360 100 H

PK - Peak detector

Radiated Emissions

Frequency Meter Det AF T185 Amp/Cbl Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
375.004 50.56 Qp 15.1 -24.7 40.96 46.02 -5.06 135 105 H
624.9976 49.64 Qp 19 -24.6 44.04 46.02 -1.98 271 135 H
875.0028 42.64 Qp 21.8 -22.9 41.54 46.02 -4.48 140 157 H

QP - Quasi-Peak detector

FCC Part 15 Subpart C 30-1000MHz.TST 39763 12 Jun 2014
Rev 9.5 22 Jul 2014
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REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

15. AC POWER LINE CONDUCTED EMISSIONS

FCC §15.207 (a)

RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 66 to 56 56 to 4i
0.5-5 56 46
5-30 G0 S0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

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

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

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

RESULTS
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6 WORST EMISSIONS

LINE 1 PLOT
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REPORT NO: 15U20805-E3A

MODEL ID: ID: 082

DATE: September 3, 2015
FCC: DKN1018

Trace Markers

Range 1: Line-L1.15 - 30MHz

LINE 1 RESULTS

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

1 .1815 52.68 Pk 1.1 0 53.78 64.42 -10.64 - -
2 .1815 43.35 Av 1.1 0 44.45 - - 54.42 -9.97
3 .546 41.36 Pk 3 0 41.66 56 -14.34 - -
4 .546 39.64 Av 3 0 39.94 - - 46 -6.06
5 1.212 18.2 Pk 2 0 18.4 56 -37.6 - -
6 1.212 11.19 Av .2 0 11.39 - - 46 -34.61
7 5.028 25.76 Pk .2 1 26.06 60 -33.94 - -
8 5.028 239 Av 2 1 24.2 - - 50 -25.8
9 8.4255 28.7 Pk .2 1 29 60 -31 - -
10 8.4255 21.19 Av .2 1 21.49 - - 50 -28.51
11 15.387 31.93 Pk 3 2 32.43 60 -27.57 - -
12 15.387 28.77 Av 3 2 29.27 - - 50 -20.73

Pk - Peak detector

Av - Average detection
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REPORT NO: 15U20805-E3A DATE: September 3, 2015

MODEL ID: ID: 082 FCC: DKN1018
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REPORT NO: 15U20805-E3A
MODEL ID: ID: 082

DATE: September 3, 2015

FCC: DKN1018

LINE 2 RESULTS

Trace Markers

Range 2: Line-L2 .15 - 30MHz

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

13 .2445 47.23 Pk .8 0 48.03 61.94 -13.91 - -
14 .2445 42 Av .8 0 42.8 - - 51.94 -9.14
15 483 41.47 Pk 4 0 41.87 56.29 -14.42 - -
16 483 38.8 Av 4 0 39.2 - - 46.29 -7.09
17 1.3965 21.68 Pk .2 1 21.98 56 -34.02 - -
18 1.3965 16.52 Av .2 1 16.82 - - 46 -29.18
19 4.542 27.44 Pk 2 1 27.74 56 -28.26 - -
20 4.542 22.61 Av 2 1 22.91 - - 46 -23.09
21 7.6335 32.35 Pk .2 1 32.65 60 -27.35 - -
22 7.6335 28.52 Av 2 1 28.82 - - 50 -21.18
23 13.8165 29.33 Pk 2 2 29.73 60 -30.27 - -
24 13.8165 22.04 Av .2 .2 22.44 - - 50 -27.56

Pk - Peak detector

Av - Average detection
FCC15 CE Class B 150kHz-30MHz Stepping.TST 1 14 May 2015

Rev 9.5 26 May 2015

Page 192 of 200

UL VERIFICATION SERVICES INC.
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000

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

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



REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

16. SETUP PHOTOS

ANTENNA PORT CONDUCTED RF MEASUREMENT SETUP

ANTENNA PORT CONDUCTED PHOTO
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RADIATED RF MEASUREMENT SETUP (BELOW 1 GHz)

RADIATED FRONT PHOTO (BELOW 1 GHz)
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RADIATED BACK PHOTO (BELOW 1 GHz)

Page 195 of 200

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



REPORT NO: 15U20805-E3A DATE: September 3, 2015
MODEL ID: ID: 082 FCC: DKN1018

RADIATED RF MEASUREMENT SETUP (ABOVE 1 GHz)

RADIATED FRONT PHOTO (ABOVE 1 GHz)
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RADIATED BACK PHOTO (ABOVE 1 GHz)
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MODEL ID: ID: 082

DATE: September 3, 2015
FCC: DKN1018

17. POWER SETTING TABLE
SISO
Channel ID 36 40 44 48 149 153 157 161 165
Center Freq. 5180 5200 | 5220 | 5240 5745 5765 5785 5805 5825
1lla 56 56 56 56 58 70 70 70 58
11n 20 54 54 54 54 54 68 68 68 54
Channel ID 38 46 151 159
Center Freq. 5190 5230 5755 5795
11n 40 38 38 38 38
MIMO
Channel ID 36 40 44 48 149 153 157 161 165
Center Freq. 5180 5200 5220 5240 5745 5765 5785 5805 5825
1lla
11n 20 46 46 46 46 56 56 70 70 56
Channel ID 38 46 151 159
Center Freq. 5190 5230 5755 5795
11n 40 30 30 38 38
END OF REPORT
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