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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Echostar Technologies LLC

EUT DESCRIPTION: BT+ZIGBEE+WLAN DTS/UNII a/b/g/n MIMO

MODEL: ID: 082

SERIAL NUMBER: 208117-02-095 (Conducted) ; 208117-02-117 (Radiated)
DATE TESTED: JULY 23 — AUGUST 10, 2015

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass

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

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

Approved & Released For

UL Verification Services Inc. By: Tested By:
PENG ZHANG JUDE SEMANA
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
PROJECT LEAD LAB TECHNICIAN
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 ANSI C63.10-2009,
FCC CFR 47 Part 2, FCC CFR 47 Part 15.

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)

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been

calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m
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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 3.52 dB
Radiated Disturbance, 30 to 18000 MHz 494 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 Sattellite setup box.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2480 Basic GFSK -1.55 0.70
2402 - 2480 Enhanced 8PSK 0.90 1.23

Note: GFSK, Pi/4-DQPSK, 8PSK average Power are all investigated, The GFSK & 8PSK Power
are the worst case. Testing is based on this mode to showing compliance. For average power
data please refer to section 8.6.

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a Printed antenna, with a maximum gain of O dBi.
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5.4. WORST-CASE CONFIGURATION AND MODE

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

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

EUT was set in the Hidden menu mode to enable BT communications.
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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
Antenna, Biconolog, 30MHz-1 GHz Sunol Sciences [JB1 C01171 02/13/16
Antenna, Horn, 18GHz EMCO 3115 C00783 10/25/15
Antenna, Horn, 26.5 GHz ARA MWH-1826/B |C00980 11/14/15
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
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01069 12/20/15
CBT Bluetooth Tester R&S CBT T258 06/30/16
Peak Power Meter Agilent / HP E4416A C00963 12/13/15
Peak / Average Power Sensor Agilent / HP E9327A C00964 12/13/15
LISN, 30 MHz FCC 50/250-25-2 C00626 01/14/16
Reject Filter, 2.4GHz Micro-Tronics BRM50702 N02684 CNR
Radiated Software UL UL EMC Ver 9.5, July 22, 2014
Conducted Software UL UL EMC Ver 9.5, May 17 2012
CLT Software UL UL RF Ver 1.0, Feb 2 2015
Antenna Port Software UL UL RF Ver 2.1.1.1, Jan 20 2015

Page 12 of 84

UL VERIFICATION SERVICES INC.

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

FORM NO: CCSUP4701l

TEL: (510) 771-1000

FAX: (510) 661-0888



REPORT NO: 15U20805-E1
MODEL ID: 1D:082

DATE: AUGUST 10, 2015
FCC:DKN1018

7. SUMMARY TABLE

FCC Part RSS Test Description Test Limit Test Test Worst Case
Section Section(s) Condition Result
2.1049 RSS-GEN 4.6 Occupied Band width (99%) N/A Pass 1.2255 MHz
2.1051, Band Edge / Conducted Spurious
15.247 (d) RSS-210 A8.5 Emission 20dBc Pass 47.15 dBm
1(‘2)%3)7 RSS-210 A8.4|TX conducted output power <21dBm Pass 0.90 dBm
15.247 RSS-210 . .
(@)1) A8.1(b) Hopping frequency separation > 25KHz Conducted Pass 1 MHz
More than 15
15.247 RSS-210 . non-
(@)(1) (i) A8.1(d) Number of Hopping channels overlapping Pass 79
channels
15.247 RSS-210 .
(@)1 A8.1(d) Avg Time of Occupancy < 0.4sec Pass 0.28832sec
15.207 (a) | RSS:GEN  |AC Power Line conducted Section 10 Pass | 52.04 dBuV (AV)
7.2.2 emissions
15.205 cTaSui-eZ;% Radiated
15 209 RSS-210 Radiated Spurious Emission < 54dBuV/m Pass 44.67 dBuv/m
Clause 6
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8. ANTENNA PORT TEST RESULTS

8.1.

LIMIT

20 dB AND 99% BANDWIDTH

None; for reporting purposes only.

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a spectrum analyzer. The RBW is set to =
1% of the 20 dB bandwidth. The VBW is set to =2 RBW. The sweep time is coupled.

RESULTS

8.1.1. BASIC DATA RATE GFSK MODULATION

Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 0.920 0.907
Middle 2441 0.934 0.848
High 2480 0.940 0.842
Worst 0.94 0.90743

8.1.1. ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2402 1.35 1.2255
Middle 2441 1.355 1.2209
High 2480 1.344 1.2122
Worst 1.355 1.2255
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GFSK 20 dB BANDWIDTH

20 BANDWIDTH LOW CH

BN Keysight Spectrum Analyzer - Swept SA

[ E=N =

RF [soQ bC | | | SENSE:INT] | ALIGN AUTO

L
[Center Freq 2.402000000 GPHNg: o Trig: Free Run
IFGain:Low #Atten: 10 dB

#Avg Type: RMS

Ref Offset 10.3 dB

10dBidiv  Ref 10.30 dBm
Log

[03:20:44 AM Jul 24, 2015

Frequency

TYPE|A ¥R
oer[P PPPPP

Auto Tune

Center 2.402000 GHz
#Res BW 22 kHz

MSG

#VBW 68 kHz

STATUS

Span 2.000 MHz

Sweep 1.267 ms (1001 pts)

CenterFreq|
2.402000000 GHz|

StartFreq
2.401000000 GHz|

Stop Freq|
2.403000000 GHz

CF Step
200.000 kHz

Auto Man

Freq Offset|
0 Hz|

20 BANDWIDTH MID CH

BN Keysight Spectrum Analyzer - Swept SA

=

L | RF [soq bc | SENSE:INT] | ALIGN AUTO

[03:16:52 AM Jul 24, 2015

#Avg Type: RMS

[
GHz

PNO: Wide —»— 1rig: FreeRun

Center Freq 2.441000000

IFGain:Low #Atten: 10 dB
Ref Offset 10.3 dB

10dBidiv Ref 10.30 dBm
Log

56

Frequency

TYPE|A
oerlP PPPPP

Auto Tune|

Center 2.441000 GHz
#Res BW 22 kHz

MSG

#VBW 68 kHz

STATUS

Span 2.000 MHz

Sweep 1.267 ms (1001 pts)

CenterFreq|
2.441000000 GHz|

StartFreq
2.440000000 GHz|

stop Freq
2.442000000 GHz

CF Step
200.000 kHz,

Auto Man

Freq Offset,
0 Hz|
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20 BANDWIDTH HIGH CH

B Keysight Spectrum Analyzer - Swept SA o ||
L | RF [s0@ pc | [ | SENSE:INT] [ ALIGN AUTO [ 03:24:16 AM Jul 24, 2015 E
[Center Freq 2.480000000 GHz i #Avg Type: RMS TRACENT -5 5 6 requency
PNO: Wide —»— 1rig: FreeRun TVPE| o
IFGain:Low #Atten: 10 dB DET|

Auto Tune|

Ref Offset 10.3 dB
E%gBldiv Ref 10.30 dBm

CenterFreq|

0,300 2.480000000 GHz

StartFreq
2.479000000 GHz|

Stop Freq|
2.481000000 GHz

CF Step
200.000 kHz
Auto Man

Freq Offset|
0 Hz|

Center 2.480000 GHz Span 2.000 MHz
#Res BW 22 kHz #VBW 68 kHz Sweep 1.267 ms (1001 pts)

MSG STATUS
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GESK 99% BANDWIDTH

99% BANDWIDTH LOW CH

BN Keysight Spectrum Analyzer - Occupied BW

[ E=N =

L I RF__ [500 DC | [

| SENSE:INT] |

ALIGN AUTO [03:21:11 AM Jul 24, 2015

ICenter Freq 2.402000000 GHz

‘ #IFGain:Low

‘ Center Freq: 2.402000000 GHz
—— Trig: FreeRun
#Atten: 20 dB

Radio Std: None

Avg|Hold: 20/20

Radio Device: BTS

Frequency

10 dB/div Ref 10.00 dBm

Log
000

-10.0

-20.0

-30.0

CenterFreq|
2.402000000 GHz|

-40.0

-60.0

50,0 PP

-70.0

-60.0

Center 2.402 GHz
#Res BW 30 kHz

#VBW 91 kHz

Span 2 MHz
#Sweep 100 ms

Occupied Bandwidth
907.43 kHz
-11.710 kHz
938.6 kHz

Transmit Freq Error
X dB Bandwidth

Total Power

OBW Power
x dB

-4.84 dBm

99.00 %
-20.00 dB

CF Step
200.000 kHz

Auto Man

Freq Offset|
0 Hz|

99% BANDWIDTH MID CH

BN Keysight Spectrum Analyzer - Occupied BW

=

L | RF [s0a bc | |

| SENSE:INT] |

ALIGN AUTO _ [03:17:22 AM Jul 24, 2015

ICenter Freq 2.441000000 GHz

#IFGain:Low

‘ Center Freq: 2.441000000 GHz
—— Trig: FreeRun
‘ #Atten: 20 dB

Radio Std: None

Avg|Hold: 20/20

Radio Device: BTS

10 dB/div Ref 10.00 dBm

Frequency

Log
0.00

-10.0

-20.0

CenterFreq|
2.441000000 GHz|

-30.0

-40.0

-60.0

50,0 Uyt

-70.0

-80.0

Center 2.441 GHz
#Res BW 30 kHz

#VBW 91 kHz

Span 2 MHz
#Sweep 100 ms

Occupied Bandwidth
847.82 kHz
-27.473 kHz
838.1 kHz

Transmit Freq Error
x dB Bandwidth

Total Power

OBW Power
x dB

-2.77 dBm

99.00 %
-20.00 dB

CF Step
200.000 kHz,

Auto Man

Freq Offset,
0 Hz|
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99% BANDWIDTH HIGH CH

BN Keysight Spectrum Analyzer - Occupied BW

[ E=N =

L I RF__ [500 DC | [

| SENSE:INT] |

ALIGN AUTO

[03:24:48 AM Jul 24, 2015

ICenter Freq 2.480000000 GHz

‘ Center Freq: 2.480000000 GHz

‘ #IFGain:Low

—— 1Trig: FreeRun Avg|Hold: 20/20
#Atten: 20 dB

Radio Std: None

Radio Device: BTS

10 dB/div Ref 10.00 dBm

Frequency

Log
0.00

-10.0

-20.0

CenterFreq|
2.480000000 GHz|

-30.0

-40.0

-60.0 iy

-60.0

-70.0

-80.0

Center 2.48 GHz
#Res BW 30 kHz

#VBW 91 kHz

Span 2 MHz
#Sweep 100 ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Total Power

842.15 kHz
-11.329 kHz
899.4 kHz

OBW Power
x dB

-1.83 dBm

99.00 %
-20.00 dB

CF Step
200.000 kHz

Auto Man

Freq Offset|
0 Hz|
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8PSK 20 dB BANDWIDTH

20 BANDWIDTH LOW CH

BN Keysight Spectrum Analyzer - Swept SA

[ E=N =

| RF [soQ bC |

SENSE:INT| |

ALIGN AUTO [03:33:05 AM Jul 24, 2015

L
[Center

Freq 2.402000000 GHz

10 dBidiv
Log

Ref Offset 10.3 dB
Ref 10.30 dBm

IFGain:Low

PNO: Wide —»— 1rig: FreeRun
#Atten: 10 dB

#Avg Type: RMS TRACE| 6

Frequency

TYPE| M
DET|P P

Auto Tune

MSG

Center 2.402000 GHz
#Res BW 22 kHz

#VBW 68 kHz

Span 3.000 MHz
Sweep 1.933 ms (1001 pts)

STATUS

CenterFreq|
2.402000000 GHz|

StartFreq
2.400500000 GHz|

Stop Freq|
2.403500000 GHz

CF Step
300.000 kHz

Auto Man

Freq Offset|
0 Hz|

20 BANDWIDTH MID CH

BN Keysight Spectrum Analyzer - Swept SA

=

| RF [soq bc |

| SENSE:INT] |

ALIGN AUTO _ [03:28:12 AM Jul 24, 2015

L
Center

Freq 2.441000000

[
GHz

10 dBidiv
Log

Ref Offset 10.3 dB
Ref 10.30 dBm

IFGain:Low

PNO: Wide —»— 1rig: FreeRun

#Atten: 10 dB

#Avg Type: RMS TRACE| 56

TYPE|!

Frequency

bET|P PPPPP

Auto Tune|

MSG

Center 2.441000 GHz
#Res BW 22 kHz

#VBW 68 kHz

Span 3.000 MHz
Sweep 1.933 ms (1001 pts)

STATUS

CenterFreq|
2.441000000 GHz|

StartFreq
2.439500000 GHz|

stop Freq
2.442500000 GHz

CF Step
300.000 kHz,

Auto Man

Freq Offset,
0 Hz|
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REPORT NO: 15U20805-E1 DATE: AUGUST 10, 2015
MODEL ID: 1D:082 FCC:DKN1018

20 BANDWIDTH HIGH CH

B Keysight Spectrum Analyzer - Swept SA o ||
L | RF [sog pc | [ | SENSE:INT| | ALIGN AUTO _ [03:35:58 AM Jul 24, 2015 E
[Center Freq 2.480000000 GHz i #Avg Type: RMS TRACEN 55 6 requency
PNO: Wide —»— 1rig: FreeRun TVPE| ’P‘ G
IFGain:Low #Atten: 10 dB DET|

Auto Tune|

Ref Offset 10.3 dB
E%gBldiv Ref 10.30 dBm

CenterFreq|

0,300 2.480000000 GHz

StartFreq
2.478500000 GHz|

Stop Freq|
2.481500000 GHz

CF Step
300.000 kHz
Auto Man

Freq Offset|
0 Hz|

Center 2.480000 GHz Span 3.000 MHz
#Res BW 22 kHz #VBW 68 kHz Sweep 1.933 ms (1001 pts)

MSG STATUS
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REPORT NO: 15U20805-E1
MODEL ID: 1D:082

DATE: AUGUST 10, 2015
FCC:DKN1018

8PSK 99% BANDWIDTH

99% BANDWIDTH LOW CH

BN Keysight Spectrum Analyzer - Occupied BW

L I RF__ [500 DC | [

| SENSE:INT] |

ALIGN AUTO [03:33:40 AM Jul 24, 2015

ICenter Freq 2.402000000 GHz

‘ #IFGain:Low

‘ Center Freq: 2.402000000 GHz
—— Trig: FreeRun
#Atten: 20 dB

Avg|Hold: 20/20

Radio Std: None

Radio Device: BTS

10 dB/div Ref 10.00 dBm

[ E=N =

Frequency

Log
000

-10.0

-20.0

-30.0

CenterFreq|
2.402000000 GHz|

-40.0

-60.0

-60.0

700 kbl

80,0 -t

\ J

Center 2.402 GHz
#Res BW 30 kHz

#VBW 91 kHz

Span 5 MHz
#Sweep 100 ms

Occupied Bandwidth
1.2255 MHz
-21.893 kHz
1.309 MHz

Transmit Freq Error
X dB Bandwidth

Total Power

OBW Power
x dB

Auto

-4.03 dBm

500.000 kHz

CF Step

Man

99.00 %

Freq Offset|

0 Hz|

-20.00 dB

99% BANDWIDTH MID CH

BN Keysight Spectrum Analyzer - Occupied BW

=

L | RF [s0a bc | |

| SENSE:INT] |

ALIGN AUTO  [03:28:44 AM Jul 24, 2015

ICenter Freq 2.441000000 GHz

#IFGain:Low

‘ Center Freq: 2.441000000 GHz
—— Trig: FreeRun
‘ #Atten: 20 dB

Avg|Hold: 20/20

Radio Std: None

Radio Device: BTS

10 dB/div Ref 10.00 dBm

Frequency

Log
0.00

-10.0

-20.0

-30.0

CenterFreq|
2.441000000 GHz|

-40.0

-60.0

-60.0

-70.0 H4

-80.0

Center 2.441 GHz
#Res BW 30 kHz

#VBW 91 kHz

|
Span 5 MHz
#Sweep 100 ms

Occupied Bandwidth
1.2209 MHz

Transmit Freq Error
x dB Bandwidth

-34.215 kHz
1.324 MHz

Total Power

OBW Power
x dB

Auto

-3.02 dBm

500.000 kHz

CF Step

Man

99.00 %

Freq Offset,

0Hz

-20.00 dB
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REPORT NO: 15U20805-E1
MODEL ID: 1D:082

DATE: AUGUST 10, 2015

FCC:DKN1018

99% BANDWIDTH HIGH CH

BN Keysight Spectrum Analyzer - Occupied BW

[ E=N =

L I RF__ [500 DC | [

| SENSE:INT] |

ALIGN AUTO

[03:36:36 AM Jul 24, 2015

ICenter Freq 2.480000000 GHz

#IFGain:Low

—— 1Trig: FreeRun
‘ #Atten: 20 dB

‘ Center Freq: 2.480000000 GHz

Avg|Hold: 20/20

Radio Std: None

Radio Device: BTS

10 dB/div Ref 10.00 dBm

Frequency

Log
0.00

-10.0

-20.0

-30.0

CenterFreq|
2.480000000 GHz|

-40.0

-60.0

-60.0

70,0 Loty LS

-80.0

Center 2.48 GHz
#Res BW 30 kHz

#VBW 91 kHz

Span 5 MHz
#Sweep 100 ms

Occupied Bandwidth
1.2122 MHz
-17.756 kHz
1.281 MHz

Transmit Freq Error
x dB Bandwidth

Total Power

OBW Power
x dB

-1.81 dBm

99.00 %
-20.00 dB

CF Step
500.000 kHz

Auto Man

Freq Offset|
0 Hz|
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REPORT NO: 15U20805-E1 DATE: AUGUST 10, 2015

MODEL ID: ID:082 FCC:DKN1018
8.2. HOPPING FREQUENCY SEPARATION
LIMIT

FCC §15.247 (a) (1)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mW.

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a spectrum analyzer. The RBW is set to 300
kHz and the VBW is set to 900 kHz. The sweep time is coupled.

RESULTS
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REPORT NO: 15U20805-E1 DATE: AUGUST 10, 2015
MODEL ID: 1D:082 FCC:DKN1018

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION (GFSK)

B Keysight Spectrum Analyzer - Swept SA o ||
L [ RF___[500 DC | [ SENSE:INT] T ALIGN AUTO [ 05:07:08 AM Jul24, 2015 Marker
Marker 1 A 1.000000000 MHz i #Avg Type: RMS TRACET 3

PNO: Wide ! Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 10 dB

TYPE|M WAV
e

SelectMalker>
1

10 dBidiv ~ Ref 0.00 dBm

Log

Properties»|

Center 2.441500 GHz Span 5.000 MHz
#Res BW 300 kHz #VBW 910 kHz #Sweep 1.000 s (1001 pts)
IMSG

STATUS

Page 24 of 84

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l

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-E1 DATE: AUGUST 10, 2015

MODEL ID: ID:082 FCC:DKN1018
8.3. NUMBER OF HOPPING CHANNELS
LIMIT

FCC §15.247 (a) (1) (iii)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a spectrum analyzer. The span is set to
cover the entire authorized band, in either a single sweep or in multiple contiguous sweeps. The
RBW is set to a maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 Channels observed.
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REPORT NO: 15U20805-E1
MODEL ID: 1D:082

DATE: AUGUST 10, 2015
FCC:DKN1018

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

BN Keysight Spectrum Analyzer - Swept SA

[ E=N =

| RF [soQ bC | | | SENSE:INT]

| ALIGN AUTO _ [09:43:00 AM Jul 24, 2015

L
[Center Freq 2.440000000 GHz

PNO: Fast 50 Trig: Free Run
Atten: 20 dB

IFGain:Low

Ref Offset 10.3 dB

10dBidiv  Ref 20.00 dBm
Log

Avg Type: Log-Pwr

TRACE Frequency

TYPE]
DET]
Auto Tune

100

CenterFreq|

ik}

2.440000000 GHz

StartFreq
2.390000000 GHz|

Stop Freq|
2.490000000 GHz

CF Step

10.000000 MHz
Auto Man

Freq Offset|

0 Hz|

Start 2.39000 GHz
#Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Stop 2.49000 GHz
Sweep 20.00 ms (1001 pts)

STATUS

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

SEGMENT)

BN Keysight Spectrum Analyzer - Swept SA

[ E=N =

RF [soQ bC | | SENSE:INT] |

ALIGN AUTO [09:40:25 AM Jul 24, 2015

L [
[Center Fre

q 2.415000000 GPIM g Freaan
IFGain:Low Atten: 20 dB

Ref Offset 10.3 dB

10dBidiv  Ref 20.00 dBm
Log

#Avg Type: RMS

E Frequency
TYPE[M vArAAAAY
peT|PPPPPP

Auto Tune|

CenterFreq|

2.415000000 GHz

StartFreq
2.400000000 GHz|

Stop Freq|
2.430000000 GHz

CF Step

3.000000 MHz

Auto Man

Freq Offset|

0 Hz|

Start 2.40000 GHz
#Res BW 300 kHz

MSG

#VBW 300 kHz

Stop 2.43000 GHz
Sweep 20.00 ms (1001 pts)

STATUS
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REPORT NO: 15U20805-E1

MODEL ID: 1D:082

DATE: AUGUST 10, 2015
FCC:DKN1018

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND
SEGMENT)

BN Keysight Spectrum Analyzer - Swept SA

[E=N

| RF [soq bc |

| SENSE:INT] | ALIGN AUTO _ [09:41:56 AM Jul 24, 2015

L
[Center

Freq 2.445000000 GHz

10 dBidiv
Log

Ref Offset 10.3 dB
Ref 20.00 dBm

PNO: Wide 0 Trig: Free Run
IFGain:Low Atten: 20 dB

#Avg Type: RMS TRACE[1 23456 Frequency

TYPE|M WA
oer|P PPPPP

Auto Tune|

CenterFreq|

100

ik}

2.445000000 GHz

StartFreq
2.430000000 GHz|

Stop Freq|
2.460000000 GHz

CF Step

3.000000 MHz
Auto Man

Freq Offset|

0 Hz|

Start 2.4

MSG

3000 GHz

#Res BW 300 kHz

#VBW 300 kHz

Stop 2.46000 GHz
Sweep 20.00 ms (1001 pts)

STATUS

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD
SEGMENT)

BN Keysight Spectrum Analyzer - Swept SA

[E=N

RF [soq bc |

| SENSE:INT] | ALIGN AUTO _ [09:42:29 AM Jul 24, 2015

L
[Center Fre

q 2.475000000 GHz

10 dBidiv
Log

Ref Offset 10.3 dB
Ref 20.00 dBm

- Wide o 1rig: FreeRun TVPE| M v
PNO: Wide )
IFGain:Low © Atten: 20 dB peT/PPPPPP

#Avg Type: RMS TRACE[1 23456 Frequency

Auto Tune|

CenterFreq|

2.475000000 GHz

StartFreq
2.460000000 GHz|

Stop Freq|
2.490000000 GHz

CF Step

3.000000 MHz
Auto Man

Freq Offset|

0 Hz|

MSG

Start 2.46000 GHz
#Res BW 300 kHz

#VBW 300 kHz

Stop 2.49000 GHz
Sweep 20.00 ms (1001 pts)

STATUS
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DATE: AUGUST 10, 2015
FCC:DKN1018

REPORT NO: 15U20805-E1
MODEL ID: 1D:082

AVERAGE TIME OF OCCUPANCY

LIMIT

FCC §15.247 (a) (1) (iii)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *

0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

RESULTS
DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
GFSK Normal Mode
DH1 0.443 31 0.13733 0.4 -0.26267
DH3 1.696 17 0.28832 0.4 -0.11168
DH5 2.948 8 0.23584 0.4 -0.16416
DH Packet Pulse Number of  Average Time Limit Margin
Width Pulses in of Occupancy
(msec) 0.8 seconds (sec) (sec) (sec)
GFSKAFH Mode
DH1 0.443 7.75 0.0343325 0.4 -0.36567
DH3 1.696 4.25 0.07208 0.4 -0.32792
DH5 2.948 2 0.05896 0.4 -0.34104
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REPORT NO: 15U20805-E1 DATE: AUGUST 10, 2015
MODEL ID: 1D:082 FCC:DKN1018

PULSE WIDTH - DH1

PULSE WIDTH — DH1

ﬁ Keysight Spectrum Analyzer - Swept SA =N
M

L | RF [soq bc | | | SENSE:INT] | ALIGN AUTO _ [09:47:51 AM Jul 24, 2015
arker 14 443.000 pis Trig Delay-100.0ps _ #Avg Type: RMS TRACE] > 345 6 Marker

Vi »— Trig: Video h VAN
PNO: Wide |
W A peT[PPPPPP
IFGain:Low Atten: 10dB Select Marker

AMKr1 443.0 ps 1"
-7.70 dB

10dBidiv  Ref 0.00 dBm
Log

TRIG LVL

Properties»|

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)
IMSG

STATUS

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES — DH1

BN Keysight Spectrum Analyzer - Swept SA o[- el
L [ RF__[502 DC | [ [ SENSE:INT] [ ALIGN AUTO  [09:52:19 AM Jul24, 2015 Frequenc
[Center Freq 2.441000000 GHz ) #Avg Type:RMS TRACE[TD 35 5 quency
PNO: Wide —=— Trig: Free Run m ’“El\P SeEe
IFGain:Low Atten: 10 dB DET]

Auto Tune|

10dBidiv. Ref 0.00 dBm
Log

Center Freq
2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq|
2.441000000 GHz|

| CF Step|
1.000000 MHz|
Auto Man|

Freq Offset|
0 Hz|

Center 2.441000000 GHz Span 0 Hz
|Res BW 1.0 MHz #VBW 1.0 MHz Sweep 3.160 s (1001 pts)

IMSG

STATUS
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REPORT NO: 15U20805-E1
MODEL ID: 1D:082

DATE: AUGUST 10, 2015
FCC:DKN1018

PULSE WIDTH — DH3

PULSE WIDTH — DH3

[E=N

| SENSE:INT] | ALIGN AUTO _ [09:50:15 AM Jul 24, 2015

BN Keysight Spectrum Analyzer - Swept SA
L | RF___[500 DC |
[Marker 1 A 1.69600 ms

10dBidiv  Ref 0.00 dBm
Log

PNO: Wide —+— 1rig: Video
IFGain:Low

Trig Delay-200.0 uys ~ #Avg Type: RMS TRAUEl 3456

Marker

Atten: 10 dB cerlerePe

Select Marker

1

Properties»|

Center 2441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz

Sweep 2.000 ms (1001 pts)

STATUS

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

NUMBER OF PULSES — DH3

BE Keysight Spectrum Analyzer - Swept SA

[E=N ==

RF [s00 bpc | |

| SENSE:INT| | ALIGN AUTO [ 09:53:01 AM Jul 24, 2015

IFGain:Low

10dBidiv. Ref 0.00 dBm
Log

L
[Center Freq 2.441000000 GHz

PNO: Wide —— 1rig: Free Run e

#Avg Type: RMS TRACE| 3456

Frequency

PE| WWAMAAAY
Atten: 10 dB peT|P PPPPP

Auto Tune|

Center Freq
2.441000000 GHz

2441

StartFreq
000000 GHz|

Stop Freq|
2.441000000 GHz|

Auto

1.000000 MHz|

CF Step|

Man|

Freq Offset|

0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz
Sweep 3.160 s (1001 pts)

STATUS
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REPORT NO: 15U20805-E1
MODEL ID: 1D:082

DATE: AUGUST 10, 2015
FCC:DKN1018

PULSE WIDTH — DH5

PULSE WIDTH — DH5

[E=N

| SENSE:INT] | ALIGN AUTO _ [09:51:33 AM Jul 24, 2015

BN Keysight Spectrum Analyzer - Swept SA
L | RF [s0a bc |
[Marker 1 A 2.94800 ms

10dBidiv  Ref 0.00 dBm
Log

PNO: Wide —+— 1rig: Video
IFGain:Low

Trig Delay-400.0 uys ~ #Avg Type: RMS TRAUEl 3456

Marker

Atten: 10 dB cerlerePe

Select Marker

1

Properties»|

Center 2441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz

Sweep 4.000 ms (1001 pts)

STATUS

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES — DH5

BE Keysight Spectrum Analyzer - Swept SA

[E=N ==

RF [s00 bpc | |

| SENSE:INT| | ALIGN AUTO [ 09:53:33 AM Jul 24, 2015

IFGain:Low

10dBidiv. Ref 0.00 dBm
Log

L
[Center Freq 2.441000000 GHz

PNO: Wide —— 1rig: Free Run e

#Avg Type: RMS TRACE| 3456

Frequency

PE| WWAMAAAY
Atten: 10 dB peT|P PPPPP

Auto Tune|

Center Freq
2.441000000 GHz

2441

StartFreq
000000 GHz|

Stop Freq|
2.441000000 GHz|

Auto

1.000000 MHz|

CF Step|

Man|

Freq Offset|

0 Hz|

Center 2.441000000 GHz
Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

Span 0 Hz
Sweep 3.160 s (1001 pts)

STATUS
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REPORT NO: 15U20805-E1
MODEL ID: 1D:082

LIMIT

OUTPUT POWER

§15.247 (b) (1)

The maximum antenna gain is less than 6 dBi, therefore the limit is 21 dBm.

TEST PROCEDURE

DA 00-705: The transmitter output is connected to a spectrum analyzer the analyzer bandwidth

is set to a value greater than the 20 dB bandwidth of the EUT.

RESULTS

8.5.1. BASIC DATA RATE GFSK MODULATION

Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)

Low 2402 -3.50 21 -24.50
Middle 2441 -2.42 21 -23.42
High 2480 -1.55 21 -22.55
Worst -1.55 -22.55

8.5.2. ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)

Low 2402 -1.07 21 -22.07

Middle 2441 0.01 21 -20.99

High 2480 0.90 21 -20.10

Worst 0.90 -20.10

DATE: AUGUST 10, 2015
FCC:DKN1018
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REPORT NO: 15U20805-E1 DATE: AUGUST 10, 2015
MODEL ID: 1D:082 FCC:DKN1018

GESK OUTPUT POWER

PEAK POWER LOW CH

BN Keysight Spectrum Analyzer - Swept SA | | )
T | RF [soQ bC | | | SENSE:INT] | ALIGN AUTO _ [04:02:12 AM Jul 24, 2015
Marker 1 2.402070000000 GHz . #Avg Type: Log-Pwr 3
PNO: East —— Trig: Free Run Avg|Hold:>100/100
: -
IFGain:Low #Atten: 20 dB

Peak Search

NextPeak

Ref Offset 10.3 dB
E%gBldiv Ref 20.00 dBm

Next Pk Right

Next Pk Left

Marker Deltal

Mkr—CF|

Mkr—RefLuvl

Center 2.402000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz #Sweep 100.0 ms (1001 pts)

MSG STATUS

PEAK POWER MID CH

E Keysight Spectrum Analyzer - Swept SA Lol e e
M:

T | RE [s0e bC [ SENSE:INT] [ ALIGN AUTO _ [04:03:11 AM Jul 24, 2015 Peak Search

[
arker 1 2.441045000000 GHz | #Avg Type: Log-Pwr TRACE] 56
PNO-Fast — Trig: Free Run Avg|Hold:>100/100 ™
=

IFGain:Low #Atten: 20 dB

Next Peak
Ref Offset 10.3 dB
‘IL%gBldiv Ref 20.00 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF|

Mkr—RefLvl

Center 2.441000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz #Sweep 100.0 ms (1001 pts)

MSG STATUS
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REPORT NO: 15U20805-E1

DATE: AUGUST 10, 2015
MODEL ID: 1D:082

FCC:DKN1018

PEAK POWER HIGH CH

B Keysight Spectrum Analyzer - Swept SA (=
T | RE [soe pc | [
M

| SENSE:INT] | ALIGN AUTO _ [04:04:03 AM Jul 24, 2015 Peak S h
arker 1 2.480135000000 GHz | #Avg Type: Log-Pwr TRACE[123 45 6 eak Searc
PNO: Fast o Trig: FreeRun Avg|Hold:>100/100 TV |‘ N WRAPAAMAY
: - g
IFGain:Low #Atten: 20 dB DET|

NextPeak|
Ref Offset 10.3 dB
E%gstdiv Ref 20.00 dBm

. Next Pk Right

Next Pk Left

Marker Deltal

Mkr—CF|

Mkr—RefLuvl

Center 2.480000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz #Sweep 100.0 ms (1001 pts)
IMSG

STATUS
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REPORT NO: 15U20805-E1

MODEL ID: 1D:082

DATE: AUGUST 10, 2015

FCC:DKN1018

8PSK OUTPUT POWER

PEAK POWER LOW CH

[ E=N =

[s0Q

DC |

SENSE:INT|

ALIGN AUTO [03:55:47 AM Jul 24, 2015

E Keysight Spectrum Analyzer - Swept SA
T [ R
Marker 1 2.401980000000 GHz

10 dBidiv
Log

Ref Offset 10.3 dB
Ref 20.00 dBm

PNO: Fast .:.‘ Trig: Free Run
IFGain:Low #Atten: 20 dB

#Avg Type: Log-Pwr
Avg|Hold:>100/100 TV

TRAEEl 6

Peak Search

oeT|P

NextPeak

Next Pk Right

Next Pk Left

Marker Deltal

Mkr—CF|

Mkr—RefLuvl

#Res BW 3.0 MHz

MSG

Center 2.402000 GHz

#VBW 3.0 MHz

Span 5.000 MHz

#Sweep 100.0 ms (1001 pts)

STATUS

PEAK POWER MID CH

Keysight Spectrum Analyzer - Swept SA

=

DC |

SENSE:INT]

ALIGN AUTO _ [03:55:00 AM Jul 24, 2015

[
T | RF [s09
M

arker 1 2.440940000000 GHz |

10 dBidiv
Log

Ref Offset 10.3 dB
Ref 20.00 dBm

PNO: Fast 0 Trig: Free Run
IFGain:Low #Atten: 20 dB

#Avg Type: Log-Pwr
Avg|Hold:>100/100

TRADE‘ 56

Peak Search

oer|P

Next Peak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF|

Mkr—RefLvl

#Res BW 3.0 MHz

MSG

Center 2.441000 GHz

#VBW 3.0 MHz

Span 5.000 MHz

#Sweep 100.0 ms (1001 pts)

STATUS
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REPORT NO: 15U20805-E1 DATE: AUGUST 10, 2015
MODEL ID: 1D:082

FCC:DKN1018

PEAK POWER HIGH CH

B Keysight Spectrum Analyzer - Swept SA o ||
T | RF [soQ bC | | | SENSE:INT] | ALIGN AUTO _ [03:53:35 AM Jul 24, 2015 Trace/Detector
Marker 1 2.479950000000 GHz | #Avg Type: Log-Pwr TRACE[123 45 6
PNO: Fast o Trig: FreeRun Avg|Hold:>100/100 TV |‘ N WRAPAAMAY
: - "
IFGain:Low #Atten: 20 dB DET|

SelectTrace>
Ref Offset 10.3 dB

1
10dBidiv  Ref 20.00 dBm
Log

100

Clear Write|

Trace Average|

Max Hold|

Min Hold|

View Blank
Trace On

Center 2.480000 GHz Span 5.000 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz #Sweep 100.0 ms (1001 pts)

STATUS

MSG
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REPORT NO: 15U20805-E1

MODEL ID: 1D:082

LIMIT

AVERAGE POWER

None; for reporting purposes only.

TEST PROCEDURE

DATE: AUGUST 10, 2015
FCC:DKN1018

DA 00-705: The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 10.7 dB (including 10 dB pad and 0.7 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

8.6.1. BASIC DATA RATE GFSK MODULATION

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 -4.00
Middle 2441 -2.80
High 2480 -2.00
Worst -2.00

8.6.2. DATA RATE PI/4-DQPSK MODULATION

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 -3.56
Middle 2441 -2.32
High 2480 -1.70
Worst -1.70

8.6.3. ENHANCED DATA RATE 8PSK MODULATION

Channel Frequency Average Power
(MHz) (dBm)
Low 2402 -3.56
Middle 2441 -2.30
High 2480 -1.65
Worst -1.65
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REPORT NO: 15U20805-E1 DATE: AUGUST 10, 2015
MODEL ID: 1D:082 FCC:DKN1018

8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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REPORT NO: 15U20805-E1
MODEL ID: 1D:082

DATE: AUGUST 10, 2015
FCC:DKN1018

8.7.1. BASIC DATA RATE GFSK MODULATION

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

3 KEys\ghtSpectmm Anaryze. Swept SA
[s0e bc | | SENSE:INT| |

[
Eenter Freq 2 400000000 GHz

PNO: Wide ()
IFGain:Low

[E=R =

Frequency

ALIGN AUTO _ [03:22:27 AM Jul 24, 2015
#Avg Type: RMS TRACE| 3456

Trig: Free Run Avg|Hold:>100/100 TYPE|M

Atten: 20 dB DET)

Auto Tune|
Ref Offset 10.3 dB
Ref 20.00 dBm

10 dBldiv
Log

100 Center Freq|
0.00 2.400000000 GHz
-10.0

-200

StartFreq

300 2392500000 GHz|

-0

-50.0

Stop Freq|
2.407500000 GHz|

0.0

-ra

Center 2.400000 GHz Span 15.00 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 1.267 ms (1001 pts)

f 2.401 980 GHz -4.806 dBm
2.400 000 GHz -60.663 dBm
f 2.399 700 GHz -59.922 dBm

CF Step|
1.500000 MHz|
Auto Man|

ZZZ

Freq Offset|
0 Hz|

cCom~NmNpwNS

=
@
©

LOW CHANNEL SPURIOUS

B Keysight Spectrum Analyzer - Swept SA
L | RF [soe bc | [ 1
Display Line -23.59 dBm |
PNO: Fast —— Trig: Free Run
IFGain:Low #Atten: 20 dB

==
Display

SENSE:INT] | ALIGN AUTO  [03:23:23 AM Jul 24, 2015

#Avg Type: RMS TRACE| 3456
TYPE| M WA
berPPPPPP

Annotation»|
Ref Offset 10.3 dB
Ref 20.00 dBm

10 dBIdiv
Log

100

Title»
0.00

-10.0

-200

Graticule|

-30.0 Off|

-400

500

Display Line|
E00 v . . MRS 2359 dBm
700 | \ Off

Start 30 MHz Stop 26.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts)

e T T T ————
f 2.402 0 GHz -5.21 dBm
f 4.804 0 GHz -53.61 dBm
f 7.206 0 GHz -60.58 dBm
f 3.2029 GHz -47.69 dBm

System
Display»|
Settings

ZZZZ

CENAABRLN

Page 39 of 84

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701l
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-E1

MODEL ID: 1D:082

DATE: AUGUST 10, 2015

FCC:DKN1018

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE

BE Keysight Spectrum Analyzer - Swept SA

[N

RF | 500

DC |

| SENSE:INT|

ALIGN AUTO

L
[Center Freq 2.441000000 GHz

PNO: Wide 0 T1rig: FreeRun
IFGain:Low

Atten: 20 dB

#Avg Type: RMS
Avg|Hold:>100/100 Vi

| 08:41:33 AM Jul 24, 2015
3 6

Frequency

Auto Tune|

10 dBidiv
Log

Ref Offset 10.3 dB
Ref 20.00 dBm

100

#Res BW 100 kHz

MSG

Center 2.441000 GHz

#VBW 100 kHz

Span 15.00 MHz
Sweep 1.267 ms (1001 pts)

STATUS

Center Freq
2.441000000 GHz

StartFreq|
2.433500000 GHz

Stop Freq|
2.448500000 GHz|

CF Step|
1.5600000 MHz|
Auto Man|

Freq Offset|
0 Hz|

MID CHANNEL SPURIOUS

B Keysight Spectrum Analyzer - Swept SA

B =

L | RF [500

pC |

| | SENSE:INT|

| ALIGN AUTO  [08:42:16 AM Jul 24, 2015

[Center Freq 13.015000000 GHz |

IFGain:Low

PNO: Fast —— Trig: Free Run
#Atten: 20 dB

#Avg Type: RMS TRACE| 3456
TYPE| M vArnA:

Frequency

e
pET|PPPPPP

10 dBldiv
Log

Ref Offset 10.3 dB
Ref 20.00 dBm

Auto Tune|

100

0.00

-10.0

-200

-30.0

-400

CenterFreq
13.015000000 GHz

StartFreq
30.000000 MHz

500

B00

-na ‘

Start 30 MHz
#Res BW 100 kHz

f
f

ZzZZZ

f
f

CR~NAABRON

#VBW 300 kHz

Stop 26.00 GHz
Sweep 957.3 ms (40001 pts)

Stop Freq|
26.000000000 GHz|

CF Step
2597000000 GHz
[Auto Man

[ewobeTrels] % ] v ] FoNcTon [ U
1 N 2.4410GHz

4.882 0 GHz
7.3230GHz
3.254 8 GHz

-4.27 dBm
-56.56 dBm
-59.89 dBm
-48.05 dBm

Freq Offset

0 Hz|
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REPORT NO: 15U20805-E1 DATE: AUGUST 10, 2015
MODEL ID: 1D:082 FCC:DKN1018

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

BN Keysight Spectrum Analyzer - Swept SA )
L | RF [s0e bC | | | SENSE:INT| | ALIGN AUTO [ 03:25:42 AM Jul 24, 2015
[Display Line -23.59 dBm . #Avg Type: RMS 3
PNO: Wide 50 Trig: Free Run Avg|Hold:>100/100
: -
IFGain:Low Atten: 20 dB

Display

6

Annotation|

Ref Offset 10.3 dB
1L%gBl'div Ref 20.00 dBm

100

Title ¥,
000

-10.0

-200

Graticule|

-30.0 Off|

400

-50.0

Display Line|
0.0 . 2359 dBm
-70.0 ‘ Off|

Center 2.483500 GHz Span 15.00 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 1.267 ms (1001 pts)
[MkRIMODETRCISCL X [ Y ] FUNCTION ] FUNCTIONWIDTH FUNCTION VALUE

41 N f 2.480 020 GHz -2.668 dBm

f 2.487 970 GHz -60.097 dBm
f 2.483 500 GHz -60.448 dBm gYss;fany-'D

Settings

)
ZzZZ

cCom~NImnpw

=
@
©

HIGH CHANNEL SPURIOUS

B Keysight Spectrum Analyzer - Swept SA (===
L | RF [s00 bpc | | | SENSE:INT| | ALIGN AUTO [ 03:26:30 AM Jul 24, 2015 .
Display Line -23.59 dBm | #Avg Type: RMS TRACE[] 356 Display
PNO: Fast —— Trig: Free Run TYPE| M WAAAAAAY

IFGain:Low #Atten: 20 dB pET|P PPPPP

Annotation»|
Ref Offset 10.3 dB
1L%gB.rdiv Ref 20.00 dBm

100

Title»
0.0

-10.0

-200

Graticule|
Off|

-30.0

-400

500

Display Line|
0.0 - -2359 dBm
I on Off

Start 30 MHz Stop 26.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts)
[ wobeRe[sa] % ] v | FuRcron [

1 N f 2.480 0 GHz -2.90dBm
f 4.960 0 GHz -56.53 dBm System

-na

f 7.440 0 GHz -63.04 dBm J
f 33068 GHz 47.94 dBm Display»
Settings

ZzZZZ

CR~NAABRON
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REPORT NO: 15U20805-E1
MODEL ID: 1D:082

AUGUST 10, 2015
FCC:DKN1018

DATE:

SPURIOUS BANDEDGE EMISSIONS WITH GESK HOPPING ON

LOW BANDEDGE WITH HOPPING ON

Keysight Spedrum Anary—m Swept SA

[ E=N =

SENSE:INT|

[soQ bC |

ALIGN AUTO [09:28:25 AM Jul 24, 2015

Marker

#Avg Typ
Avg|Hold

[
%arker 12. 404140000000 GHz

PNO: Wide (0 1rig: FreeRun
IFGain:Low Atten: 20 dB

=>100/100

e: RMS

SelectMalker>

Ref Offset 10.3 dB

10 dBidiv___ Ref 20.00 dBm
Log

1

100

000

-0a

=200

-300

400

=500

-60.0

Rl

Center 2.400000 GHz
#Res BW 100 kHz #VBW 300 kHz

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

S s —
2.404 140 GHz
2.397 870 GHz

=
zZZ

f

Cocvm~NOORW

=
@
]

FUNCTION WIDTH
-7. 877 dBm
-56.532 dBm

Properties»|

HIGH BANDEDGE WITH HOPPING ON

Keysight Spectrum Analyzer - Swept SA

[E=N ==

RF [s00 bpc |

| SENSE:INT| | ALIGN AUTO  [09:33:41 AM Jul 24, 2015

Marker

arker 1 2.478820000000 GHz

e

IFGain:Low

PNO: Wide ()

#Avg Type: RMS TRACE| 3456

TVPE|M

Avg|Hold:>100100
DET]

Trig: Free Run

Atten: 20 dB SelectMalker.

Ref Offset 10.3 dB
Ref 20.00 dBm

1

10 dBldiv
Log

10.0 |

0.00

)

-10.0

-200

-30.0

-00

-50.0

0.0

-ra

Center 2.483500 GHz
#Res BW 110 kHz

2.478 820 GHz
2.483 500 GHz

o=
ZzZZ

f

RO W

#VBW 330 kHz
__ U

Span 15.00 MHz
Sweep 1.000 ms (1001 pts)

-6.656 dBm
61.014 dBm
Properties»
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REPORT NO: 15U20805-E1 DATE: AUGUST 10, 2015
MODEL ID: 1D:082 FCC:DKN1018

8.7.1. ENHANCED DATA RATE 8PSK MODULATION

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

BE Keysight Spectrum Analyzer - Swept SA = =
L | RF [s00 bpC | | | SENSE:INT| | ALTGN AUTO [ 03:34:22 AM Jul 24, 2015
[Display Line -25.61 dBm . #Avg Type: RMS TRACE 56
PNO: Wide (5 119: Free Run Avg|Hold:>100/100

|FGain:Low — Atten: 20 dB

Display

Annotation»|
Ref Offset 10.3 dB
1L%ngdiv Ref 20.00 dBm

100

Title ¥,
000

-10.0

-200

Graticule|
-30.0 on Off
00

-50.0

Display Line|

0.0 -25.61 dBm

200 } on Off|

Center 2.400000 GHz Span 15.00 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 1.267 ms (1001 pts)
1 N f 2.402 070 GHz -5.798 dBm

2 N f 2.400 000 GHz -56.577 dBm
f 2.399 835 GHz -55.729 dBm gIYSS;fa"y"’

Settings

©
-4

CE~ND O

LOW CHANNEL SPURIOUS

E Keysight Spectrum Analyzer - Swept SA ===
[Si

L[ R [s00 bc] | [ SENSE:INT] [ ALIGNAUTO  [03:35:11 AM Jul24, 2015 Frequenc

tart Freq 30.000000 MHz | _ #Avg Type: RMS TRACE[T 0555 6 quency
PNO: Fast —— Trig: FreeRun TyrE

IFGain:Low #Atten: 20 dB DET|

PPPPPP

Auto Tune|
Ref Offset 10.3 dB
1L%gB.rdiv Ref 20.00 dBm

10 Center Freq
0.00 13.015000000 GHz

-10.0

o StartFreq
e 30.000000 MHz|
-40.0

500

Stop Freq|

B00
26.000000000 GHz|

Start 30 MHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts) | 2697000000 GHz

JAuto Man
FUNCTION WITH UNCTION vALUE gl
f 2.402 0 GHz -7.69 dBm
f 4.804 0 GHz 5281 dBm
f 7.206 0 GHz -62.77 dBm Freq Offset
f 32029 GHz 4715 dBm 0 Hzl

-na

ZZZZ

cCom~NmnBEwN

=
@
©
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REPORT NO: 15U20805-E1
MODEL ID: 1D:082

DATE: AUGUST 10, 2015
FCC:DKN1018

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL

REFERENCE

BE Keysight Spectrum Analyzer - Swept SA

[N

RF [s00 bC

SENSE:INT|

| ALIGN AUTO

L
[Display Line -25.61 dBm

Ref Offset 10.3 dB
Ref 20.00 dBm

PNO: Wide (50 Trig: FreeRun
IFGain:Low Atten: 20 dB

[03:31:13 AM Jul 24, 2015
#Avg Type: RMS 3 6

Display

Avg|Hold:>100/100 Vi

Annotation|

10 dBidiv
Log

100

Center 2.441000 GHz
#Res BW 100 kHz

MSG

#VBW 100 kHz

Span 15.00 MHz
Sweep 1.267 ms (1001 pts)

STATUS

Title ¥,

Graticule|
Off|

Display Line|
25,61 dBm
Off|

System
Display¥|
Settings

MID CHANNEL

SPURIOUS

B =

| RF [s00 bC

SENSE:INT]

| ALIGN AUTO  [03:32:09 AM Jul 24, 2015

E Keysight Spectrum Analyzer - Swept SA
s

L
tart Freq 30.000000 MHz |

PNO: Fast —— 1rig: Free Run
IFGain:Low #Atten: 20 dB

#Avg Type: RMS TRACE| 3456

TYPE| My

Frequency

e
pET|PPPPPP

10 dBidiv_ Ref 20.00 dBm
Log

Ref Offset 10.3 dB

Auto Tune|

100
0.00

-10.0

-200

-30.0

-400

CenterFreq
13.015000000 GHz

StartFreq
30.000000 MHz

500

B00

-na

Start 30 MHz
#Res BW 100 kHz

f
f

ZzZZZ

f
f

CR~NAABRON

#VBW 300 kHz

2.4410GHz
4.8820 GHz
7.323 0 GHz
3.254 8 GHz

-6.62 dBm
-65.16 dBm
-61.62 dBm
-47.81 dBm

Stop 26.00 GHz
Sweep 957.3 ms (40001 pts)

WA MoDE TR X ] v ] FUNcron [ 0
1 N

Stop Freq|
26.000000000 GHz|

CF Step
2597000000 GHz
[Auto Man

Freq Offset
0 Hz
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REPORT NO: 15U20805-E1 DATE: AUGUST 10, 2015
MODEL ID: 1D:082 FCC:DKN1018

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

(3 KE‘yS\ghtSpE:trumAna’yzer Swept SA )
| RF [s0e bC | | | SENSE:INT| | ALIGN AUTO | 03:37:24 AM Jul 24, 2015 Displ
T)lsplay Line 25.61 dBm #Avg Type: RMS TRACE[T isplay
PNO: Wide 50 Trig: Free Run Avg|Hold:>100/100
: -
IFGain:Low Atten: 20 dB

Annotation|

Ref Offset 10.3 dB
1L%gBl'div Ref 20.00 dBm

100

Title ¥,
000

-10.0

-200

Graticule|
0.0 (o]a] Off]
00

-50.0

Display Line|
0.0 25,61 dBm
Off|

-ra

Center 2.483500 GHz Span 15.00 MHz
#Res BW 100 kHz #VBW 100 kHz Sweep 1.267 ms (1001 pts)
[MkRIMODETRCISCL X [ Y ] FUNCTION ] FUNCTIONWIDTH

2.480 080 GHz -3.749 dBm

1
2 N f 2.486 860 GHz -58.995dBm
f 2.483 500 GHz -60.876 dBm glyss;fany-"

Settings

©
-4

cCom~Mmnp

=
@
©

HIGH CHANNEL SPURIOUS

B Keysight Spectrum Analyzer - Swept SA o |67 ]

L | RF [s00 bpc | | | SENSE:INT| | ALIGN AUTO  [03:38:10 AM Jul 24, 2015 .

Display Line -25.61 dBm | #Avg Type: RMS TRCE[ 0555 g Display
PNO: Fast —+— 11ig: Free Run TYPE|

IFGain:Low #Atten: 20 dB oeTP PPPP P

Annotation»|
Ref Offset 10.3 dB
1L%gB.rdiv Ref 20.00 dBm

100

Title»
0.0

-10.0

-200

Graticule|
-30.0 on Off|
-40.0

500

Display Line|
0.0 4 - . i -25.61 dBm
| on Off

Start 30 MHz Stop 26.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 957.3 ms (40001 pts)

—_ U
f 2.480 0 GHz -6.88 dBm

f 4960 0 GHz -57.42 dBm

f 7.440 0 GHz -60.86 dBm g‘i’:tfm,
f 33068 GHz 49.12 dBm play
Settings

-na

ZZZZ

CRNDABRLN
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REPORT NO: 15U20805-E1
MODEL ID: 1D:082

DATE: AUGUST 10, 2015
FCC:DKN1018

SPURIOUS BANDEDGE EMISSIONS WITH 8PSK HOPPING ON

LOW BANDEDGE WITH HOPPING ON

[ E=N =

[09:19:10 AM Jul 24, 2015

BN Keysight Spectrum Analyzer - Swept SA
L | RF [soQ bC | | | SENSE:INT] | ALIGN AUTO
Marker

#Avg Type: RMS
12.407140000000 GP:%E.:. Trig: Free Run Av;|gHD¥5:E>1DDI1DD

IFGain:Low Atten: 20 dB

TRAEEl 6
TV

Peak Search

nErl

Ref Offset 10.3 dB
1L%gBrdiv Ref 20.00 dBm

NextPeak

100

000

-0a

=200

-300

Next Pk Right

Next Pk Left

400
=500

-60.0
Rl

Center 2.400000 GHz

1 2.407 140 GHz -7.536 dBm

f 2.400 000 GHz -67.0562 dBm

CoVRNONR LN
z

=
@
]

Span 15.00 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)
[wemopgTrefself x| FUNCTION [ FUNCTIONWDTH
N f

Marker Deltal

Mkr—CF|

Mkr—RefLuvl

HIGH BANDEDGE WITH HOPPING ON

[E=N ==

|09:20:39 AM Jul 24, 2015

BE Keysight Spectrum Analyzer - Swept SA
| [s00 bpc | | SENSE:INT| | ALIGN AUTO
M

L FF
#Avg Type:RMS
ark ek P74 0000000 %% Trig: Free Run Av;?Ho‘lfg:e:ﬂDDHDD

IFGain:Low Atten: 20 dB

TRACE[1 2345
TYPE|M v
DET|

Peak Search

Ref Offset 10.3 dB

NextPeak|

10 dBidiv_ Ref 20.00 dBm
Log

100

0.00
-10.0

-200
-30.0

Next Pk Right|

Next Pk Left|

-00
-50.0

0.0
-ra

Center 2.483500 GHz

N
1 N f 2477 140 GHz -5.391 dBm
f 2.487 175 GHz -56.881 dBm

cCoe~NMMAWLN
-4

E
@
o]

Span 15.00 MHz

#Res BW 110 kHz #VBW 330 kHz Sweep 1.000 ms (1001 pts)

Marker Deltal

Mkr—CF

MKr—RefLvl
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REPORT NO: 15U20805-E1

MODEL ID: 1D:082

DATE: AUGUST 10, 2015

FCC:DKN1018

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvV/m)at3m (dBuV/m) at 3m
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. The EUT is configured in
accordance with ANSI C63.10. The EUT is set to transmit in a continuous mode.

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

For band edge measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the
video bandwidth is set to 1 MHz for peak measurements and 1/T (on time) for average
measurement.

GFSK=1/T=1/0.01 =100Hz

The spectrum from 1GHzHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in the 2.4 GHz 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-E1 DATE: AUGUST 10, 2015
MODEL ID: 1D:082 FCC:DKN1018

9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK and AVG, HORIZ

UL FREMONT, 3m Chomber 27 Jul 2815 13:56:27
Restricted Bondedge

Project Number: 15028882
Client:Echostar
Config:EUT+AC Adapter+loptop
Mode:BT BE GFSK 24B2MHz HOR
185 Tested by:D.Uu

125

115

95

85

75

65

o
2
c
o
N
C
o
T
£
~
>
B
[}
T

Limit (dBuU/m)

55

45

18.5MHz/
Frequency (GHzJ

Range (GHz) Det  RoU VB Avg Tup Sueep. Ple #Supe/Mode  FPosition Range (GHz) e ueey Pts  #5ups/Mode
1:2,31=2.415 PEAK  M(-3d8) M Pur gvg(RHﬁ) Auto/Cpled 8881 Inf/MAXH 30 degs H 2:2.31-2.415 EAK  IM(-3dB U Auta/Cpled 8881  Inf/MAX 30 degs

Low Channel Bandedge Method 1T - Horizontal . TST 39763 12 Jun 2814 Rev 9.5 22 Jul 2814

Trace Markers

Marker Frequenc Meter Det AF T119 Amp/Cbl/FI DC Corr Correcte Average Margin Peak Limit PK Azimuth Height Polarity
y Readin (dB/m) tr/Pad (dB) (dB) d Limit (dB) (dBuVv/m) Margin (Degs) (cm)
(GH2) g Reading (dBuV/m) (dB)
(dBuv) (dBuV/m)
2 2.351 42.83 PK 31.8 -22.5 0 52.13 - - 74 -21.87 30 104 H
4 2.354 32.09 VB1T 31.8 -22.4 0 41.49 54 -12.51 - - 30 104 H
1 2.39 39.35 PK 32 -22.4 0 48.95 - - 74 -25.05 30 104 H
3 2.39 29.4 VB1T 32 -22.4 0 39 54 -15 - - 30 104 H

PK - Peak detector
VBT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20805-E1 DATE: AUGUST 10, 2015
MODEL ID: 1D:082 FCC:DKN1018

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK and AVG, VERT

UL FREMONT, 3m Chamber 27 Jul 2815 14:81:53
Restricted Baondedge

Pro ject Number: 150288682
Client:Echostar
Config:EUT+AC Adopter+laptop
H Mode:BT BE GFSK 24B2MHz UER
185 Tested by:D.Uu

125

115

95

85

75

65

o
0
"
L
o
>
£
~
>
35
o
o

Average (dBulU/m)

55

45

35

8. 51Hz/ 2.
Frequency (6Hz)

Range (GHiz) e Susep Pis  #5ups/Mode  Position Renge (6rz) = Suesp Pte #sups/fode  Positian

Low Channel Bandedge Method 1T - Uertical.TST 38763 12 Jun 2814 Rev 9.5 22 Jul 2814

Trace Markers

Marker Frequenc Meter Det AF T119 Amp/Cbl/FI DC Corr Correcte Average Margin Peak Limit PK Azimuth Height Polarity
y Readin (dB/m) tr/Pad (dB) (dB) d Limit (dB) (dBuVv/m) Margin (Degs) (cm)
(GHz) g Reading (dBuVv/m) (dB)
(dBuv) (dBuv/m)
4 2.354 30.45 VBI1T 31.8 -22.4 0 39.85 54 -14.15 - - 78 105 \
2 2.366 42.84 PK 31.9 -22.5 0 52.24 - - 74 -21.76 78 105 \
1 2.39 38.54 PK 32 -22.4 0 48.14 B - 74 -25.86 78 105 \
3 2.39 29.34 VBI1T 32 -22.4 0 38.94 54 -15.06 - - 78 105 \

PK - Peak detector
VBT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20805-E1 DATE: AUGUST 10, 2015
MODEL ID: 1D:082

FCC:DKN1018

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK and AVG, HORIZ

UL FREMONT, 3m Chomber

125 27 Jul 2815 15:10:01
Restricted Bondedge
= Project Number: 15121298
1 Client:Echastar
Config:EUT+AC Adopter+laptop
Mode:BT BE GFSK 2488MHz HOR
185 Tested by:D.Uu
N
95 |
_ |
2 \
t 85
o
: |
L | Peok Limit (dBUU/m)
ID 75 Jr\
2 -
S e L
5 |
3 \
= | Avercge Limit (dBul/m)
55 |
PP ATRRPYPS ORI
45) i B 4
) , . "
35
2.46 18 3MHz/ 2.563
Frequency (GHz)
Range (GHz) et RBU B fvg Typ Sueep Ple 35ups/fode  Position Ronge (GHz) Dt RBU WU Avg Typ Suesp Pte fps/Made  Fosition
1:2.46-2.563 PEAK  IMC-3B) M Pur Fug(RMS)  Auto/Cpled  B0B1  Inf/MOXH 28 degs H 2:2.46-2.563 PEAK  THC-3dB) 188 Uolifvg futo/Cpled 8381 Inf/MAXH 28 degs H
High Channel| Bandedge Method 1T - Horizontal \TST 38763 12 Jun 2614 Rev 9.5 22 Jul 2814
Trace Markers
Marker Frequenc Meter Det AF T119 Amp/Cbl/FI DC Corr Correcte Average Margin Peak Limit PK Azimuth Height Polarity
y Readin (dB/m) tr/Pad (dB) (dB) d Limit (dB) (dBuVv/m) Margin (Degs) (cm)
(GH2) g Reading (dBuV/m) (dB)
(dBuVv) (dBuV/m)
1 2.484 41.18 PK 323 -22.1 0 51.38 - - 74 -22.62 28 182 H
3 2.484 29.68 VB1T 323 -22.1 0 39.88 54 -14.12 - - 28 182 H
2 25 42.7 PK 323 -22.1 0 52.9 - - 74 -21.1 28 182 H
4 2.5 31.15 VB1T 323 -22.1 0 41.35 54 -12.65 - 28 182 H

PK - Peak detector

VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20805-E1 DATE: AUGUST 10, 2015
MODEL ID: 1D:082 FCC:DKN1018

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK and AVG, VERT

12:UL FREMONT, 3m Chomber 27 Jul 2B15 15:14:41
: Restricted Bondedge
= Project Number: 15028882
1 Client:Echostar
Config:EUT+AC Adapter+loptop
Mode:BT BE GFSK 2488MHz UER
195 H Tested by:D.Uu
g5
5 85
?
K] 75 Peal imit CdBUU/m>
&
~
3 5
2 6
S
Avercge Limit (dBuU/m)
55
1 o
o
45
3 4
o o
35
2.46 8. 3MHz/ 2.563
Frequency (GHz)
Range (6Hz) Oet  REM B fvg Typ Sueep Pis  #5ups/fode  Position Range (GHz) Dot RGW VB Avg Typ Sueep Pts  #oups/Made  Fosition
High Channel Bandedge Method 1T - Vertical .TST 39763 12 Jun 2014 Rev 9.5 22 Jul 2814
Trace Markers
Marker Frequenc Meter Det AF T119 Amp/Cbl/FI DC Corr Correcte Average Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) tr/Pad (dB) (dB) d Limit (dB) (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dBuV/m) (dB)
(dBuVv/im)
1 2.484 39.66 PK 32.3 -22.1 0 49.86 - - 74 -24.14 177 120 \
3 2.484 29.38 VB1T 323 -22.1 0 39.58 54 -14.42 - - 177 120 \
2 2.504 42.17 PK 32.3 -22.1 0 52.37 - - 74 -21.63 177 120 \
4 2.528 29.57 VB1T 324 -22 0 39.97 54 -14.03 - - 177 120 \

PK - Peak detector
VBT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20805-E1 DATE: AUGUST 10, 2015
MODEL ID: 1D:082 FCC:DKN1018

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL
HORIZONTAL

! 1@UL Fremont,5m Chomber A 2 Aug 2815 18:33:28
Radioted Emissions 3-Meters
Project Number: 15128885
180 Client Echostar
Config:EUT + AC Adapter + Laptop
Mode :BT_HARM_GFSK_2482
ag Tested by:D. Mun
80
Peak Limit (dBulU/m)
78
S 5
3 68 =
@ Avg Limit (dBul/m) >
— €]
568 ‘
Ll J
D T TRl NL&)"L . AN WNWM
38
268
1 18 18
Frequency (GHz)
Ronge (6Hz) RBU/BU  Ref/fitn Det/fvg Tups Suecp Pla  Foups/fods FPosition Range (GHiz) REWAGW  Ref/Attn Dot/Avg Type Sweep Pts Houps/flods Position
13 IH(-348)/3k  167/18  PEAK/LogPar-Video 7Tmsec(Puto) 6681 MAXH B-368degs H | 3:3-18 MC-3B)/3B  G/8  PERK/LogPar-Video  STnsec(iuto) I6k MWK 8-368degs H
BT_HARM_GFSK_2482.DAT 33763 12 Jun 2014 Rev 9.5 24 Jun 2015

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U20805-E1 DATE: AUGUST 10, 2015
MODEL ID: 1D:082 FCC:DKN1018

VERTICAL

UL Fremont,5m Chamber A 2 Aug 2815 19:33:28

Rodioted Emissions 3-Meters

Project Number: 15128885
Client :Echostar

Config:EUT + AC Adapter + Laptop
Mode : BT_HARM_GFSK_2402

Tested by:D. Mun

(dBul/m)

Avg Limit (dBulU/m>

Frequency (GHz)

Range (62 REUBN  Ref/Attn Det/Avg Tupe Sucep Pls  foups/fode Position Range (Hz) REWUBH  Fof/bten  Dot/Avg Tupe ucef Pis ¥5epo/flode Fosition

BT_HARM_GFSK_2482.DAT 39763 12 Jun 2814 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U20805-E1 DATE: AUGUST 10, 2015
MODEL ID: 1D:082 FCC:DKN1018

LOW CHANNEL DATA

Marker Frequency Meter Det AF T119 Amp/CblI/Fit DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
2 *2.354 43.86 Avg 318 -22.4 0 53.26 54 -74 - - 0-360 100 H
5 * 4.804 46.58 Avg 34 -29.4 0 51.18 54 -2.82 - - 0-360 100 \
1 1.972 36.21 Avg 314 -22.6 0 45.01 54 -8.99 - - 0-360 100 \
3 2.475 49.81 Avg 323 =222 0 59.91 - - 0-360 100 H
4 3.198 46.63 Avg 326 -30.5 0 48.73 54 -5.27 - - 0-360 100 \
6 5.33 44.39 Avg 345 -29.1 0 49.79 54 -4.21 - - 0-360 100 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Avg - Video bandwidth < Resolution bandwidth

Radiated Emissions

Frequency Meter Det AFT119 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuVv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
*2.354 44.31 PK2 31.8 -22.4 53.71 - - 74 -20.29 360 100 H
*2.353 31.49 VALT 31.8 -22.4 40.89 54 -13.11 - - 360 100 H
*4.805 41.23 PK2 34 -29.4 45.83 - - 74 -28.17 360 100 \
*4.804 28.82 VALT 34 -29.4 33.42 54 -20.58 - - 360 100 \
1.974 44.53 PK2 314 -22.6 53.33 - - 74 -20.67 360 100 \
2.475 46.77 PK2 323 -22.2 56.87 - - 74 -17.13 360 100 H
3.198 44.63 PK2 32,6 -30.5 46.73 - - 74 -27.27 360 100 \
5.33 45.9 PK2 34.5 -29.1 513 - - 74 -22.7 360 100 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak
V1TV - U-NIl: VB=1/Ton, Linear Voltage Average where: Ton is packet duration

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration

Page 54 of 84

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l
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-E1 DATE: AUGUST 10, 2015
MODEL ID: 1D:082 FCC:DKN1018

MID CHANNEL
HORIZONTAL

1 @UL Fremont,5m Chamber A 2 Aug 2015 11:88:85
Rodioted Emissions 3-Meters
Pro ject Number: 15120885
106 Client:Echostar
Config:EUT + AC Adopter + Laptop
Mode :BT_HARM_GFSK_2441
99 Tested by:D. Mun
[514]
Peak Limit (dBuU/nm
78
‘e
3 68
5 )
@ Avg Limit (dBuU/m)
el
i
58
i NPT
o
49 L el " “ [
38
28
1 18 18
Frequency (GHz)
Range (GHo) REU/BU  Ref/Attn Dei/fvg Tpe Seeep Pto ¥oupsiods  Position Range (612) REU/UBH  Ref/ftin Det/fvg Tupe Sweep Pts  #5ups/Miode Position
1:1-3 1M(-348)/3 167/18  PEAK/LogPurVideo  S2msecCfuto) 6081 MR B-36Bdegs | 3:3-18 M(-3dB)/3k  97/B  PEAK/LogPur-Video Auto 16k A 6-366degs H
BT_HARM_GFSK_2441.DAT 39763 12 Jun 2814 Rev 9.5 24 Jun 2015

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U20805-E1 DATE: AUGUST 10, 2015
MODEL ID: 1D:082 FCC:DKN1018

VERTICAL

| 1@UL Fremont,5m Chamber A 2 Aug 2815 11:88:85
Rodioted Emissions 3-Meters
Project Number: 15128885
160 Client:Echostar
Config:EUT + AC Adopter + Loptop
Mode :BT_HARM_GFSK_2441
9p Tested by:D. Mun
80
Peak Limit (dBuU/m)
78
‘e
~
3 66
@ Avg Limit (dBulU/m)
©
6
58 3 8
4B haiainn e
368
20
1 18 18
Frequency (GHz)
Range (GHz) REW/UBU Ref/Attn  Det/Avg Tupe Sweep Fts #Sups/Mode Position Range (6Hz) RBU/UBW Ref/Attn  Det/fvg Type Sueep Pte #5ups/fode Positian
BT_HARM_GFSK_2441.DAT 39763 12 Jun 2814 Rev 9.5 24 Jun 2015

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U20805-E1 DATE: AUGUST 10, 2015
MODEL ID: 1D:082 FCC:DKN1018

MID CHANNEL DATA

Marker Frequency Meter Det AFT119 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
4 *2.489 40.27 Avg 323 -22.2 50.37 54 -3.63 - - 0-360 100 H
1 1.926 36.35 Avg 31.2 -22.6 44.95 54 -9.05 - - 0-360 100 H
2 2.393 42.05 Avg 32 -22.4 51.65 54 -2.35 - - 0-360 100 H
3 2.475 49.15 Avg 323 -22.2 59.25 - - 0-360 100 H
5 3.198 46.55 Avg 32.6 -30.5 48.65 54 -5.35 - - 0-360 100 \
6 533 44.18 Avg 345 -29.1 49.58 54 -4.42 - - 0-360 100 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Avg - Video bandwidth < Resolution bandwidth

Radiated Emissions

Frequency Meter Det AFT119 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)

*2.488 45.01 PK2 323 -22.2 55.11 - - 74 -18.89 64 123 H

*2.489 34.57 VALT 323 -22.2 44.67 54 -9.33 - - 64 123 H
1.926 44.3 PK2 31.2 -22.6 52.9 - - 74 -21.1 0 100 H
2.392 44.32 PK2 32 -22.4 53.92 - - 74 -20.08 0 100 H
2.475 52.05 PK2 323 -22.2 62.15 - - 74 -11.85 129 100 H
2.475 52.02 PK2 323 -22.1 62.22 - - 74 -11.78 129 100 H
3.198 47.68 PK2 32,6 -30.5 49.78 - - 74 -24.22 64 100 \
5.33 44.65 PK2 345 -29.1 50.05 - - 74 -23.95 64 100 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak
VATV - U-NIl: VB=1/Ton, Linear Voltage Average where: Ton is packet duration

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15U20805-E1
MODEL ID: 1D:082

DATE: AUGUST 10, 2015
FCC:DKN1018

HIGH CHANNEL
HORIZONTAL

2 Aug 2015 12:86:12

Rodioted Emissions 3-Meters
185 PP?JE:t Number: 15128885
Client:Echostar
Config EUT + AC Adopter + Laptop
Mode :BT_GFSK_HARM_2480
g5 Tested by:D. Mun
8|:
Peak Limit (dBul/m)
75
‘e
3 5
3 6
[as]
o
- Avg Limit (dBul/m)
Y OO OO0 {OUUUOUOOOSS U SOOUUUOOOO OO SUUOOOOO U SUOE UUUOOOS SO SO SUUPOUSOSUROS SUUOOSSS SOUOOO U SOPOOOO OO SO
2
~ : W“M
L
WWW ‘ l , " Mo
35 ol oa i
o5
1 18 18
Frequency (GHz)
Range (61) RBU/UBU_ Ref/Attn Dot/fvg Type Seaop Pls Fups/lods Position Ronge (GFi) RBUBS  FRef/fttn Dot/Avg Tupe Sueep Pts  Soups/fode Fosition
113 M-6dB)/3k 181718 PEAK/Pur Avg(RMS)  Auto B8 A B-36bdego H | 3:3-18 MCEE)/30h /B PEAK/Par Avg(RID)  futo 16k HAKH 8-3idegs H

*.TST 38915 16 Jun 2815

Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U20805-E1 DATE: AUGUST 10, 2015
MODEL ID: 1D:082 FCC:DKN1018

VERTICAL

! 1:UL Fremont,5m Chomber A 2 Aug 2815 12:86:12
Rodioted Emissions 3-Meters
185 Pr?\je:t Number: 151268885
Client:Echostar
Config:ELT + AC Adapter + Laptop
Mode :BT_GFSK_HARM_2480
a5 Tested by:D. Mun
8:
eck Limit (dBulU/m)
75
‘e
~
S s
[an}
< ;o
° Avg Limit (dBuU/m)
5|:
5
w 2 1 6
45 o 24 o
o
3|:
25
1 18 18
Frequency (GHz)
Range (6z) REU/UBU  Ref/fitn Det/fvg Tuype Suecp Pla  ¥ops/fode Fasition Range (Gfi2) REWABY  Ref/Attn  Det/Avg Type Sueep Pts ¥oupe/fiods  Position
b.TST 38915 16 Jun 2015 Rev 9.5 24 Jun 2015

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U20805-E1 DATE: AUGUST 10, 2015
MODEL ID: 1D:082 FCC:DKN1018

HIGH CHANNEL DATA

Marker Frequency Meter Det AFT136 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
1 *1.6 43.36 Pk 27.9 -25.6 45.66 - - 74 -28.34 0-360 100 Vv
6 *7.461 342 Pk 355 -24.8 44.9 - - 74 -29.1 0-360 100 \
2 2.432 39.21 Pk 32 -24.6 46.61 - - - - 0-360 100 H
3 3.197 45.55 Pk 32.7 -31.8 46.45 - - - - 0-360 100 \
4 3.307 43.12 Pk 32.8 -32.8 43.12 - - - - 0-360 100 \
5 533 43.82 Pk 34.6 -29.8 48.62 - - - - 0-360 100 \

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

Radiated Emissions

Frequency Meter Det AF T136 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
*1.599 45.17 PK2 27.9 -25.6 47.47 - - 74 -26.53 1 100 \
*1.599 32.55 VALT 27.9 -25.6 34.85 54 -19.15 - 1 100 \
*7.462 38.93 PK2 355 -24.8 49.63 - - 74 -24.37 1 100 \
*7.461 30.27 VALT 355 -24.8 40.97 54 -13.03 - 1 100 \
2.433 44.19 PK2 32 -24.6 51.59 - - 74 -22.41 1 100 H
3.198 44.84 PK2 32.7 -31.8 45.74 - - 74 -28.26 1 100 \
3.307 47.25 PK2 32.8 -32.8 47.25 - - 74 -26.75 1 100 \
5.33 45.45 PK2 34.6 -29.8 50.25 - - 74 -23.75 1 100 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak
VATV - U-NIl: VB=1/Ton, Linear Voltage Average where: Ton is packet duration

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15U20805-E1 DATE: AUGUST 10, 2015
MODEL ID: 1D:082 FCC:DKN1018

9.2.2. ENHANCED DATA RATE 8PSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK and AVG, HORIZ
~UL FREMONT, 3m Chomber 27 Jul 2815 15:45:32
Restricted Bondedge

1z

- Project Number: 15028882
N Client:Echostar
Conf ig:EUT+AC Adopter+Laptop
Mode:ET BE BPSK 2482MHz HOR
195 Tested by:D.Ua

g5

85

mit (dBuly/

75

o
I}
c
a
N
C
5}
T
-~
£
~
>
3
@
Kl

Limit (dBulU/m)

4
PNy

0. 5MH=/
Frequency (GHz)

fvg Typ Sups/Modls Ronge (GHz)

Det U =] Sueep Ple  f5up Position Dt RBU WU Avg Typ Sucep Po  Foups/ade
PEAK  IMC-3B) M Pur Pug(RMS)  Auto/Cpled 8081 Inf/MOXH 30 degs H 2:2.3172.415 PEAK  THC-3dB) 188 Uolifvg of| @l I

Range (GHz)
1:2.3172.415 futo/Cpled Inf/MKH 30 degs

Low Channel Bandedge Method T - Horizontal.TST 39763 12 Jun 2814 Rev 9.5 22 Jul 2814

Trace Markers

Marker Frequenc Meter Det AF T119 Amp/Cbl/FI Correcte Average Margin Peak Limit PK Azimuth Height Polarity
y Readin (dB/m) tr/Pad (dB) d Limit (dB) (dBuV/m) Margin (Degs) (cm)
(GHz) g Reading (dBuv/m) (dB)
(dBuVv) (dBuV/m)
2 2.354 43.77 PK 31.8 -22.4 53.17 - - 74 -20.83 30 103 H
4 2.354 31.48 VBI1T 31.8 -22.4 40.88 54 -13.12 - - 30 103 H
1 2.39 38.18 PK 32 -22.4 47.78 - - 74 -26.22 30 103 H
3 2.39 29.22 VB1T 32 -22.4 38.82 54 -15.18 - - 30 103 H

PK - Peak detector
VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20805-E1 DATE: AUGUST 10, 2015
MODEL ID: 1D:082 FCC:DKN1018

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK and AVG, VERT

WZKUL FREMONT, 3m Chamber 27 Jul 2B15 15:49:58
Restricted Bandedge
= Project Number: 15028882
1 Client:Echostar
Conf ig:EUT+AC Adopter+laptop
Mode:BT BE BPSK 2482MHz UER
185 Tested by:D.Uu
95
5§ 85
E
o Peok Limit (dBuU/mJ
> 75
e
~
3 5
a 6
3
55 Average Limit (dBulU/m)
it 1
o
45
4
E 3
35
2.31 18.5MH=z/ 2.415
Frequency (GHz)
Range (6Hz) Det  REU WL Avg Tup Sueep Pis #Sups/fode  Position Ronge (GHz) et RBU VB Avg Typ Sueep Pts  #Sups/Made  Position
Low Channel Bondedge Method 1T - Vertical . TST 39763 12 Jun 20814 Rev 9.5 22 Jul 2814
Trace Markers
Marker Frequenc Meter Det AF T119 Amp/Cbl/Fl Correcte Average Margin Peak Limit PK Azimuth Height Polarity
y Readin (dB/m) tr/Pad (dB) d Limit (dB) (dBuv/m) Margin (Degs) (cm)
(GHz) g Reading (dBuV/m) (dB)
(dBuv) (dBuVv/m)
2 2.33 42.59 PK 317 -22.4 51.89 - - 74 -22.11 111 100 \4
4 2.354 30.74 VBI1T 31.8 -22.4 40.14 54 -13.86 - - 111 100 %
1 2.39 38.67 PK 32 -22.4 48.27 - - 74 -25.73 111 100 \4
3 2.39 29.32 VBI1T 32 -22.4 38.92 54 -15.08 - 111 100 \%

PK - Peak detector
VBLT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20805-E1 DATE: AUGUST 10, 2015
MODEL ID: 1D:082 FCC:DKN1018

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK and AVG, HORIZ

12:LJL FREMONT, 3m Chomber 27 Jul 2815 16:15:15
: Restricted Bondedge
- H Project Number: 15028882
1 Client:Echostar
Config:EUT+AC Adoptertloptop
: Mode:BT BE 8PSK 2488MHz HOR
195 : Tested by:D.Uu
91: /\
) i
o]
I L.
5] il
: \
< H Peak imit C(dBLU/m)
il
5 75
‘e
3 5
3 6
3
3 /{ Average Limit CdBUU/m)
> [ -
LTSRS ST R OO PR LW PR S ST RV YRR PPN
45 : \ 4
e ] L N e I S
35
2.46 8. 3MHz/ 2.563
Frequency (GHz)
Range (6Hz) 0st e Ul g Typ Suzep Pis  #5ups/Mode  Position Range (6Hz) Dt el VBl v Typ Seeep Pt Woups/Made  FPosition
1:2.46-2.563 PEAK  INC-3B) 3 Pur PuglRS)  Auto/Cpled 8081 Inf/MXH 29 degs H 2:2.4672.563 PEAK  INC-3B) 188 Uolt fug futo/lpled 801 Inf/MAXH 29 degs H
High Channel Bandedge Method 1T - Horizontal .TST 39763 12 Jun 2814 Rev 9.5 22 Jul 2814
Trace Markers
Marker Frequenc Meter Det AF T119 Amp/Cbl/Fl Correcte Average Margin Peak Limit PK Azimuth Height Polarity
y Readin (dB/m) tr/Pad (dB) d Limit (dB) (dBuv/m) Margin (Degs) (cm)
(GH2) 9 Reading (dBuVim) (dB)
(dBuv) (dBuVv/m)
1 *2.484 39.72 PK 323 -22.1 49.92 - - 74 -24.08 29 221 H
2 *2.499 42.54 PK 323 -22.1 52.74 - - 74 -21.26 29 221 H
3 *2.484 29.91 VB1T 32.3 -22.1 40.11 54 -13.89 - - 29 221 H
4 2.5 31.38 VBI1T 32.3 -22.1 41.58 54 -12.42 - - 29 221 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
VBI1T - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20805-E1 DATE: AUGUST 10, 2015
MODEL ID: 1D:082 FCC:DKN1018

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK and AVG, VERT

12:UL FREMONT, 3m Chomber 27 Jul 2B15 16:19:28
Restricted Bondedge
= Project Number: 15028882
1 Client:Echostar
Config:EUT+AC Adopter+loptop
Mode:BT BE 8PSK 248@MHz UER
195 Tested by:D.Uu
g5
FRCE
H
2 75 Peak imit (dBLUU/m)
e
~
3 5
a 6
S
Avercge Limit {(dBuU/m)
55 =
i Q
o
45
3 4
o o
35
2.46 8. 3MH=z/ 2.563
Frequency (GHz)
Range (6Hz) Det  REU B Avg Typ Sueep Pts  #5ups/fode  Position Range (GHz) Dot RBM VB Avg Typ Sueep Pte #Sups/Made  FPosition
High Channel Bandedge Method 1T - Vertical . TST 39763 12 Jun 2014 Rev 9.5 22 Jul 20814
Trace Markers
Marker Frequenc Meter Det AF T119 Amp/Cbl/Fl Correcte Average Margin Peak Limit PK Azimuth Height Polarity
y Readin (dB/m) tr/Pad (dB) d Limit (dB) (dBuV/m) Margin (Degs) (cm)
(GHz) g Reading (dBuV/m) (dB)
(dBuv) (dBuVv/m)
1 *2.484 38.59 PK 32.3 -22.1 48.79 - - 74 -25.21 198 220 \4
3 *2.484 29.43 VBI1T 323 -22.1 39.63 54 -14.37 - - 198 220 %
2 *2.489 42.73 PK 32.3 -22.2 52.83 - - 74 -21.17 198 220 \4
4 2.528 29.64 VBI1T 324 -22 40.04 54 -13.96 - - 198 220 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
VBT - FHSS Method: VB=1/Ton, Voltage Averaging Max Hold where: Ton is the duration of the packet
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REPORT NO: 15U20805-E1 DATE: AUGUST 10, 2015
MODEL ID: 1D:082 FCC:DKN1018

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL
HORIZONTAL

2 Aug 2815 12:38:12
Rodioted Emissions 3-Meters

Project Number: 15128885
Client :Echostar

Config:EUT + AC Adapter + Laptop
Mode : BT_8PSK_HARM_2402

Tested by:D. Mun

Peak Limit C(dBulU/m)

£
~
>
5
ool
Rl

Avg Limit (dBuU/m

Frequency (GHz)

Range (62 REWABU  Ref/fitn Dst/fvg Type Sucep Pls  foups/fode Position Range (Hz)
1:1-3 M(-6dB) /38 g7/1a8 PEAK/Pur Avg(R! TTnsec(Auto) 66A1  MAXH 3:3-18

REWUBH  Fef/ben  Dot/Avg Tupe ucer Pis foupe/fode  Fosition
MS) B-368cegs H M(-6B) /301 87/8 PEAK/Pur Avg(RMS)  S74nsec(Auto) 18 MAXH B-368deg:

1 "

. TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U20805-E1 DATE: AUGUST 10, 2015
MODEL ID: 1D:082 FCC:DKN1018

VERTICAL

UL Fremont,5m Chamber A 2 Aug 2815 12:30:12

11
Rodioted Emissions 3-Meters

— ET?JEQ Number : 15128885
ient :Echostar

Config:EUT + AC Adapter + Laptop

Mode : BT_8PSK_HARM_2402

a5 Tested by:D. Mun

85

Peak Limit C(dBulU/m)
75

65

(dBul/m)

Avg Limit (dBuU/m)
55 -

1

45 Q

35

25

I
Frequency (GHz)

Range (62 REUBN  Ref/Attn Det/Avg Tupe Sucep Pl foups/fode Position Range (Hz) REWUBH  Fef/bten  Dot/Avg Tupe ucef Pis ¥5eps/fode  Fosition

pe. TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U20805-E1 DATE: AUGUST 10, 2015
MODEL ID: 1D:082 FCC:DKN1018

LOW CHANNEL DATA

Marker Frequency Meter Det AFT136 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
1 *1.593 43.58 Pk 27.9 -25.6 45.88 - - 74 -28.12 0-360 100 Vv
5 *4.804 46.32 Pk 34 -29.8 50.52 - - 74 -23.48 0-360 201 \
2 1.962 35.83 Pk 31 -25.1 41.73 - - - - 0-360 100 H
3 2.475 49.06 Pk 321 -24.5 56.66 - - - - 0-360 100 H
4 3.197 45.56 Pk 32.7 -31.8 46.46 - - - - 0-360 100 \
6 533 44.05 Pk 34.6 -29.8 48.85 - - - - 0-360 100 \

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

Radiated Emissions

Frequency Meter Det AF T136 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
*1.593 45.76 PK2 27.9 -25.6 48.06 - - 74 -25.94 359 100 \
*1.594 32.18 VALT 27.9 -25.6 34.48 54 -19.52 - - 359 100 \
*4.804 48.06 PK2 34 -29.8 52.26 - - 74 -21.74 359 202 \
*4.804 40.38 VALT 34 -29.8 44.58 54 -9.42 - - 359 202 \
1.96 44.44 PK2 31 -25.1 50.34 - - 74 -23.66 359 100 H
2.475 47.17 PK2 32.1 -24.5 54.77 - - 74 -19.23 359 100 H
3.198 44.94 PK2 32.7 -31.8 45.84 - - 74 -28.16 359 100 \
5.33 46.16 PK2 34.6 -29.8 50.96 - - 74 -23.04 359 100 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak
VATV - U-NIl: VB=1/Ton, Linear Voltage Average where: Ton is packet duration

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15U20805-E1 DATE: AUGUST 10, 2015
MODEL ID: 1D:082 FCC:DKN1018

MID CHANNEL
HORIZONTAL

UL Fremont,5m Chamber A 2 Aug 2015 13:01:49
Rodioted Emissions 3-Meters

- ET?J&@ Number : 15128585
ient :Echostar

Config:EUT + AC Adapter + Loptop

Mode :BT_8PSK_HARM_2441

a5 Tested by:D. Mun

"

85

Peak Limit (dBuU/m)
75

65

(dBulU/m3

Avg Limit (dBul/m)
55 7

3
o G-

25

Frequency (GHz)

Range (6H2) REWABW  Ref/fitn Det/Avg Type Secep Pis foups/fode Fosition
1-3 M(-6dB) / 38k 187/18 PEAK/Pur Avg(RMS TTmsec(Aute [L22] MAXH B-360deq:

Range (6H2) REWUBY  Rof/Attn Det/Avg Type » Pie  f5ups/fode Position
3318 M(-6dB) /30K 37/0 PERK/Pur Avg(RI

H M) STdnsec(futo) 18k MAXH B-360degs H

. TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U20805-E1 DATE: AUGUST 10, 2015
MODEL ID: 1D:082 FCC:DKN1018

VERTICAL

2 Aug 2015 13:81:49

Radiated Emissions 3-Meters

Project Number: 5128885
Client:Echostar

Config:EUT + AC Adapter + Laptop
Mode :BT_8PSK_HARM_2441

Tested by:D. Mun

Peak Limit (dBulU/m)

(dBulU/m3

Avg Limit (dBuU/m>

1

Q

18

Frequency (GHz)

Range (6Hz) REWABN  Ref/fitn Det/Avg Type Seeep Pls foups/fode Fosition Range (6Hz) REWUBL  Ref/Attn Dot/Avg Type Sucep Pts  f5ups/fode FPosition

*.TST 38915 16 Jun 26815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U20805-E1 DATE: AUGUST 10, 2015
MODEL ID: 1D:082 FCC:DKN1018

MID CHANNEL DATA

Marker Frequency Meter Det AFT136 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
1 *1.593 44.26 Pk 27.9 -25.6 46.56 - - 74 -27.44 0-360 100 Vv
2 1.905 36.34 Pk 30.8 -25.2 41.94 - - - - 0-360 100 H
3 2.393 41.13 Pk 32 -24.6 48.53 - - - - 0-360 100 H
4 2.475 48.74 Pk 321 -24.5 56.34 - - - - 0-360 100 H
5 3.197 45.62 Pk 32.7 -31.8 46.52 - - - - 0-360 100 \
6 533 43.36 Pk 34.6 -29.8 48.16 - - - - 0-360 100 \

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

Radiated Emissions

Frequency Meter Det AF T136 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)

*1.594 45.39 PK2 27.9 -25.6 47.69 - - 74 -26.31 360 100 \

*1.594 32.26 VALT 27.9 -25.6 34.56 54 -19.44 - - 360 100 \
1.905 44.38 PK2 30.8 -25.2 49.98 - - 74 -24.02 360 100 H
2.392 44.99 PK2 32 -24.6 52.39 - - 74 -21.61 360 100 H
2.475 46.98 PK2 321 -24.5 54.58 - - 74 -19.42 360 100 H
3.198 44.77 PK2 32.7 -31.8 45.67 - - 74 -28.33 360 100 \
5.33 45.92 PK2 34.6 -29.8 50.72 - - 74 -23.28 360 100 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak
V1TV - U-NIl: VB=1/Ton, Linear Voltage Average where: Ton is packet duration

VALT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15U20805-E1
MODEL ID: 1D:082

DATE: AUGUST 10, 2015
FCC:DKN1018

HIGH CHANNEL
HORIZONTAL

! 1:UL Fremont,5m Chomber A 2 Aug 20815 13:23:47
Rodioted Emissions 3-Meters
185 F‘r‘?\ject Number: 15128885
Client:Echostar
Config:EUT + AC Adapter + Laptop
Mode :BT_8PSK_HARM_ 2480
95 Tested by:D. Mun
35
Peak Limit C(dBulU/m)
75
‘e
3 s
3 6
@
z o
~ Avg Limit (dBulU/m)
55
45 5 bk
‘ bbbl TP ‘l " i il
- AR AR I W
o shy
25
1 18 18
Frequency (GHz)
Range (612 ROUABU  Ref/fitn Dot/Avg Type Sueep Pls  foups/fode Position Range (6Hz) REWUBU  Ref/Aten  Dot/Avg Tupe Susep Pts ¥5upo/flode Fosition
1-3 NC-6dB)/3k 18718 PEAK/Pur Avg(RNS)  T7msec(futo) 6881  HAXH B-36Bcegs H | 3:3-18 NC6cB)/3k  B/8 PEAK/Pur Avg(RMS)  STdnser(Auto) I8k HAMH 8-36fdegs H
be.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U20805-E1 DATE: AUGUST 10, 2015
MODEL ID: 1D:082 FCC:DKN1018

VERTICAL

| 1;UL Fremant,5m Chamber A 2 Aug 2015 13:23:47
Radiated Emissions 3-Meters
= Project Number: 151208885
18 Client:Echostar
Config:EUT + AC Adopter + Laptop
Mode:BT_8PSK_HARM 2480
a5 Tested by:D. Mun
8:
Peak Limit (dBulU/m)
75
‘e
~
3 65
[as}
el . N
~ Avg Limit (dBuU/m)
55 =
1 3 5
=) - 4
45 el 5
: o
35 PR "
25
1 18 18
Frequency (GHz)
Range (@) RBU/UBU  Ref/Aitn Det/fvg Tuype Suasp Plo Fwps/fode Position Range (GHi) REWUBS  Ref/fttn Det/Avg Tupe Sueep Pts #5ups/Mode Position
be.TST 38315 16 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U20805-E1 DATE: AUGUST 10, 2015
MODEL ID: 1D:082 FCC:DKN1018

HIGH CHANNEL DATA

Marker Frequency Meter Det AFT136 Amp/Cbl/F Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Itr/Pad Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
1 *1.598 43.17 Pk 27.9 -25.6 45.47 - - 74 -28.53 0-360 100 Vv
5 *4.263 38.87 Pk 334 -30.5 41.77 - - 74 -32.23 0-360 100 \
2 1.871 35.77 Pk 30.6 -25.2 41.17 - - - - 0-360 100 H
3 3.197 46.08 Pk 32.7 -31.8 46.98 - - - - 0-360 100 \
4 3.307 43.34 Pk 32.8 -32.8 43.34 - - - - 0-360 100 \
6 533 44 Pk 34.6 -29.8 48.8 - - - - 0-360 100 \

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

Radiated Emissions

Frequency Meter Det AF T136 Amp/Cbl/ Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB) (dBuv/m)
*1.598 45.79 PK2 27.9 -25.6 48.09 - - 74 -25.91 360 100 \
*1.597 32.46 VALT 27.9 -25.6 34.76 54 -19.24 - - 360 100 \
*4.263 41.93 PK2 334 -30.5 44.83 - - 74 -29.17 360 100 \
*4.264 29.57 VALT 334 -30.5 32.47 54 -21.53 - - 360 100 \
1.869 44.43 PK2 30.6 -25.2 49.83 - - 74 -24.17 360 100 H
3.198 44.93 PK2 32.7 -31.8 45.83 - - 74 -28.17 360 100 \
3.306 47.55 PK2 32.8 -32.8 47.55 - - 74 -26.45 360 100 \
5.33 45.59 PK2 34.6 -29.8 50.39 - - 74 -23.61 360 100 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak
V1TV - U-NIl: VB=1/Ton, Linear Voltage Average where: Ton is packet duration

VAILT - FHSS: Linear Voltage Average VB=1/Ton where: Ton is transmit duration
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REPORT NO: 15U20805-E1 DATE: AUGUST 10, 2015
MODEL ID: 1D:082 FCC:DKN1018

9.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT
~UL FREMONT, 3m Chomber 31 Jul 2815 10:45:48

Radiated Emissions - 3 Meters

9

85 Project Number: 1528885
Client:EchoStar

Config:EUT only

Mode :BT BelowlGHz_2482

75 Tested by:J. Ly

65

o
I}
c
0
N
O
5}
T
£
~
>
3
@
Kl

Wi

5] 160

Frequency (MHz)

Range (HHz) Dt oW VB fvg Tup Suven Ple ¥oups/fode  Position Range (HHz) Dot RBU VU Avg Tup Sueep. Plo foups/ode  FPosition
1:30-288 PEAK  1BB<(-3B) 1N Log-Purllideo) .GA1s/MHz 4881 Inf/MAXH  B-36Bdegs H 3:208-T080 PEAK  1BBk(-38) 1M Log-PurCideo) .BAIs/MHz 8381 Inf/MAH  B-36Bdegs H

FCC Part 15 Subpart C 3@-1888MHz. TST 39763 12 Jun 2814 Rev 9.5 22 Jul 281
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REPORT NO: 15U20805-E1
MODEL ID: 1D:082

DATE: AUGUST 10, 2015
FCC:DKN1018

VERTICAL PLOT

~UL FREMONT, 3m Chomber

31 Jul 2B15 18:45:48

9

Project Number: 15u2B885

85

75

Client EchoStar
Config:EUT only
Mode BT _Bel owlGHz_2482
Tested by:J. Ly

65

Rodioted Emissions - 3 Meters

55

45 taBu

2
35

o
0
»
C
[}
>
3
~
>
5
@
-

186

Frequency (MHz)

Range (PHz) et oM Sueep Pls  ¥oups/fode  Position

Range (HHz) Det,

Sueep Plo  Foups/Mode  Position

FCC Part 15 Subpart C 38-188@8MHz. TST 39763 12 Jun 2814
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REPORT NO: 15U20805-E1 DATE: AUGUST 10, 2015

MODEL ID: ID:082 FCC:DKN1018
DATA
Marker Frequency Meter Det AF T185 Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dBuVv/m)

1 32.5925 44.11 PK 19.9 -27.1 36.91 40 -3.09 0-360 100 Vv

2 51.0375 54.87 PK 7.9 -27 35.77 40 -4.23 0-360 100 \

3 375 51.23 PK 15.1 -24.7 41.63 46.02 -4.39 0-360 100 H

4 625 49.46 PK 19 -24.6 43.86 46.02 -2.16 0-360 300 H

5 729 46.19 PK 19.9 -23.9 42.19 46.02 -3.83 0-360 100 H

6 875 45.19 PK 21.8 -22.9 44.09 46.02 -1.93 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)
625.0048 50.53 Qp 19 -24.6 44.93 46.02 -1.09 258 139
729.0085 45.34 Qp 19.9 -23.9 41.34 46.02 -4.68 127 102 H
874.9968 44.88 Qp 21.8 -22.9 43.78 46.02 -2.24 140 101 H

QP - Quasi-Peak detector
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REPORT NO: 15U20805-E1 DATE: AUGUST 10, 2015
MODEL ID: 1D:082 FCC:DKN1018

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

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

TEST PROCEDURE

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

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

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

RESULTS
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REPORT NO: 15U20805-E1 DATE: AUGUST 10, 2015
MODEL ID: 1D:082 FCC:DKN1018

6 WORST EMISSIONS

LINE 1 RESULTS

gzuL Fremont, CA CE Raoom 28 Jul 2815 15:489:29
Conducted RFI Uo\tcxge
82 T it Nome | Bchostor
Mode | /Device EUT + Router + Test Loptop
Test Uolt/Freq:BT_128U/68H=
72 Test By:J. Ly
j CE: Foartl 15 . Cla =4 F.
!E
3 R4 e Prorpite 145 Gt s Ber ey
3
5 ] At
I
2 -
5 i g 30
Fregusncy (MHz)
\\R;T%E (MHz) gkﬁgdég% Rggﬁétn E;O;gevg Mode ‘é;:?ng gé;s #‘57 Rerge CMHz) RBU/UBW Ref/Atin  Det/Avg Mode Sweep Fis  #Swps/HM
FCC15 CE Class B 158kHz-38MHz Stepping.TST 1 14 Moy 2815 Rev 8.5 26 Moy 2815
Trace Markers
Range 1: Line-L1 .15 - 30MHz
Marker  Frequenc Meter Det T24ILL1 LC Corrected CFR 47 Margin CFR 47 Margin
y Reading Cables Reading Part 15 (dB) Part 15 (dB)
(MHz) (dBuv) 183 dBuv Class B Class B
QP Avg
1 .1815 50.94 Pk 1.1 0 52.04 64.42 -12.38
2 .1815 42.68 Av 1.1 0 43.78 - - 54.42 -10.64
3 .303 42.3 Pk 5 0 42.8 60.16 -17.36
4 .303 37.71 Av 5 0 38.21 - - 50.16 -11.95
5 .546 36.69 Pk .3 0 36.99 56 -19.01
6 .546 32.66 Av .3 0 32.96 - - 46 -13.04
7 2.058 18.9 Pk 2 A 19.2 56 -36.8
8 2.058 14.6 Av 2 A 14.9 - - 46 -31.1
9 7.2105 33.02 Pk 2 A 33.32 60 -26.68
10 7.2105 31.82 Av .2 Ad 32.12 - - 50 -17.88
11 13.9965 31.62 Pk .2 2 32.02 60 -27.98
12 13.9965 28.19 Av .2 2 28.59 - - 50 -21.41

Pk - Peak detector
Av - Average detection
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REPORT NO: 15U20805-E1 DATE: AUGUST 10, 2015
MODEL ID: 1D:082 FCC:DKN1018

LINE 2 RESULTS

UL Fremont, CA CE Raom 28 Jul 2815 15:89:29

Conducted RFI Uoltage

Project No:15u28885

Client Mame:Echostar

Mode | /Device EUT + Router + Test Loptop
Test Uolt/Freq:BT_128U/68Hz

Test By:J. Ly

[a¥]
7
[3]
C
_
=
J
m
o

B
Freguency (MHz)

Range CMHz) REL/UBL Ref/Attn  Det/fvg Mode wee Fis  #5ug Range (MHz) RBU/UBU Ref/Attn  Det/Avg Mode

FCCI5 CE Closs B 15@kHz-3@MHz Stepping.TST 1| 14 Moy 2615 Rewv 9.5 26 Moy 2A1S

Range 2: Line-L2 .15 - 30MHz

Marker  Frequenc Meter Det T241LL2 LC Corrected CFR 47 Margin CFR 47 Margin
Reading Cables Reading Part 15 (dB) Part 15 (dB)
(MHz) (dBuv) 2&3 dBuv Class B Class B
QP Avg

13 .2445 47.11 Pk .8 0 47.91 61.94 -14.03
14 .2445 41.51 Av .8 0 42.31 - - 51.94 -9.63
15 4245 37.68 Pk 4 0 38.08 57.36 -19.28
16 4245 32.09 Av 4 0 32.49 - - 47.36 -14.87
17 .6045 40.79 Pk .3 0 41.09 56 -14.91
18 .6045 39.64 Av .3 0 39.94 - - 46 -6.06
19 2.4855 22.85 Pk 2 A 23.15 56 -32.85
20 2.4855 20.87 Av 2 A 21.17 - - 46 -24.83
21 8.304 31.63 Pk 2 A 31.93 60 -28.07
22 8.304 24.95 Av 2 A 25.25 - - 50 -24.75
23 15.81 29.71 Pk .3 2 30.21 60 -29.79
24 15.81 25.05 Av .3 2 25.55 - - 50 -24.45

Pk - Peak detector

Av - Average detection
FCC15 CE Class B 150kHz-30MHz Stepping.TST 1 14 May 2015
Rev 9.5 26 May 2015
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