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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: 082

SERIAL NUMBER: 208117-02-095 (Conducted) ; 208117-02-117 (Radiated)
DATE TESTED: JULY 23 — AUG 18, 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 TEST 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.

3. FACILITIES AND ACCREDITATION

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

47173 Benicia Street 47266 Benicia Street
[ ] Chamber A(IC: 2324B-1) [ ] chamber D(IC: 2324B-4)
[X] Chamber B(IC: 2324B-2) [ ] Chamber E(IC: 2324B-5)
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 Satellite 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)
2425 - 2475 ZIGBEE 1.10 1.29

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a rear panel detachable dipole antenna, with a maximum gain of 2 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

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Laptop HP Elitebook 8570W N/A N/A
Router NETGEAR N150 N/A N/A
I/O CABLES
1/0 Cable List
Cable |Port # of identical |Connector [Cable Type |Cable Length|Remarks
No ports Type (m)
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 ZIGBEE 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
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01069 |12/20/15
Spectrum Analyzer,9KHz-40GHz HP 8564E C00986 |04/01/16
EMI Test Receiver, 9 kHz-7 GHz R&S ESCI 7 1000741 |08/13/15
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, 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 5GHz Micro-Tronics LPS17541 F00219 [05/23/16
High Pass Filter 6GHz Micro-Tronics HPS17542 F00222 [05/22/16
High Pass Filter 3GHz Micro-Tronics HPM17543 F00224 [05/22/16
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7. SUMMARY
8.
FCC Part RSS Test Description Test Limit Test Test Worst Case
Section Section(s) Condition Result
15.247 RSS-210 . )
@)2) AB.2(a) Occupied Band width (6dB) >500KHz Pass 1.59MHz
2.1051, Band Edge / Conducted
15.247 (d) RSS-210 A8.5 Spurious Emission -20dBc Conducted Pass -52.4dBm
15.247 RSS-210 A8.4 [ TX conducted output power <30dBm Pass 1.1 dBm
15.247 RSS-210 A8.2 (PSD <8dBm Pass -12.12dBm
15207 () | TOo GEN |AC Power Line conducted Section 10 Pass 51.98dBUV
7.2.2 emissions
15.205 cﬁiizzl % Radiated
15.209 RSS-210 Radiated Spurious Emission < 54dBuv/m Pass 41.81dBuVv/m
Clause 6
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ANTENNA PORT TEST RESULTS
8.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the
VBW is set to 300 kHz. The sweep time is coupled.

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 2425 1.6170 0.5
Middle 2450 1.5900 0.5
High 2475 1.6350 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
s Agilent 14:57:02 Jul 28, 2015

L

|Freq/ChanneI

Ref 12.6 dBm #Atten 26 dB

a Mkrl 1.617 MHz
-8.147 dB

#Peak

Center Freq
2. 42500008 GHz
StartFreq
242350008 GHz
StopFreq
242650008 GHz

CF Step
300000008 kHz
Auto Man

Center 2.425 @88 GHz

#Res BH 188 kHz #WBH 300 kHz

Span 3 MHz
Sweep 1 ms (18081 pts)

Freq Offset
B.08000000 Hz

Signal Track
On Off

6 dB BANDWIDTH MID CH
s Agilent 14:41:58 Jul 28, 2015

L

|Freq/ChanneI

Ref 12.6 dBm #Htten 20 dB

a Mkrl 1.538 MHz
8.212 dB

#Peak
Log

18
dB/

Offst
2.6

Center Freq
245080808 GHz

StartFreq
2.44850008 GHz

StopFreq
245150888 GHz

CF Step
300000000 kHz
Auto Man

Center 2,450 @66 GHz

#Res BH 106 kHz #VBH 380 kHz

Span 3 MHz
Sweep 1 ms (1601 pts)

Freq Offset
A.000000008 Hz

Signal Track
On 0ff]

—
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6 dB BANDWIDTH HIGH CH
s Agilent 15:11:09 Jul 28, 2615 L |Freq/thanne|

a Mkrl 1.635 MHz Center Freq

Esialk&e dBm #Atten 20 dB @8.111 dB 5 47500000 Glx
StartFreq
247350008 GHz
| StopFreq
247650008 GHz

CF Step

300.000000 kHz
Auto Man

Freq Offset
B.00000066 Hz
Signal Track
On Off
Center 2.475 006 GHz Span 3 MHz ‘
#Res BH 108 kHz #\BH 388 kHz Sweep 1 ms (1001 pts)
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8.2. 99% BANDWIDTH
LIMITS

None; for reporting purposes only.

TEST PROCEDURE

Reference to KDB558074 D01 DTS Meas Guidance v03r03: The transmitter output is
connected to the spectrum analyzer. The RBW is set to 1% to 3% of the 99 % bandwidth and to
1% of the span. The VBW is set to 3 times the RBW. The sweep time is coupled. The spectrum
analyzer internal 99% bandwidth function is utilized.

RESULTS
Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2425 2.9522
Middle 2450 2.8920
High 2475 2.8205
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99% BANDWIDTH

99% BANDWIDTH LOW CH
s Agilent 14:58:06  Jul 28, 2015 L [Freq/Channel]

Ch Freq  2.425 oz Trig Free” ,Genter Freq
Occupied Bandwidth [Averages: 160 | |
StartFreq
242250008 GHz
Ref 20 dBm Atten 30 oB

#3amp StopFreq
2427508608 GHz

CF Step
500.000000 kHz
Tl|Ruto Man

| Freq Offset
Center 2.425 000 GHz Span & M || ©-00000000 Hz

#Res BH 43 kHz #\BH 136 kHz Sweep 8.2 ms (1081 ps) I

- - - —1| Signal Track

Occupied Bandwidth Occ BH % Pur  59.00 7 |0n 0ff
29522 MHz % dB -26.00 4B

Transmit Freq Error  63.534 kHz
% dB Bandwidth 4,674 MHz*

99% BANDWIDTH MID CH

s Agilent 14:44:35 Jul 28, 2015 L |Freq/ChanneI

Th Frea  2.45 o1z Trig Free ‘ ,Genter Fred
Occupied Bandwidth [Averages: 168 | |
| StartFreq
2. 44750008 GHz
Ref 26 dBm Atten 30 dB
#Samp StopFreq
245250008 GHz

CF Step
500000008 kHz
Auto Man

Freq Offset
A.08000800 Hz

Center 2.450 @88 GHz Span 5 MHz
#Res BH 43 kHz #UBH 130 kHz Sweep 8.2 ms (1001 pts)

I—

i i ; : Signal Track

Occupied Bandvidth Occ BH % PWr  99.60 % |0n Off
2.8920 MHz x dB -26.00 dB

Transmit Freq Error  66.559 kHz
% dB Bandwidth 4,683 MHz*
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99% BANDWIDTH HIGH CH
- Agilent 15:12:22 Jul 28, 2015 L [Freq/Channel

" Center Freq
2475008608 GHz

Ch Freq 2.475 GHz Trig Free
Occupied Bandwidth |Hverages: 166 |

StartFreq
247200000 GHz

Ref 2@ dBm Atten 30 dB
#Samp StopFreq
Log 247750008 GHz
OFf51 500.600000 kHz
Sl T4 L ’ fnto Mo

dB

Freq Offset
Center 2.475 00 GHz Span G Mz || 900000000 Hz

#Res BH 43 kHz #\JBH 136 kHz Sweep 8.2 ms (1601 pts)
Occupied Bandwidth Occ BH % Par  99.00 % |llon
2 8205 MHz ® dB  —26.00 dB

Transmit Freq Error  63.782 kHz
% dB Bandwidth 4.678 MHz*

Signal Track
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LIMITS

OUTPUT POWER

FCC §15.247 (b)

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

Peak power is measured using KDB558074 D01 DTS Meas Guidance v03r03 utilizing spectrum

analyzer.
RESULTS
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2425 0.950 30 -29.050
Middle 2450 0.620 30 -29.380
High 2475 1.100 30 -28.900
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OUTPUT POWER

OUTPUT POWER LOW CH
e Agilent 10:24:04 Jul 29, 2015 R T [Freq/Channel |

Mkr1 2.425 000 GHz Corter F
Rel 12.6 dB #Atten 20 dB 0.95 dB erier rreq
e m en M il 2 42500000 GHz
#Peak
Log
10 Stait Freq
dB/ 2.42350000 GHz
! Stop Freq
2.42650000 GHz

CF Step
300.000000 kHz
Auta Man

Freq Cliset
0.00000000 Hz

Signal Track
On oif

Center 2.425 000 GHz Span I MHz ‘
#Res BW 3 MHz #VBW I MHz Sweep 1 ms (601 pts)

OUTPUT POWER MID CH
# Agilent 10:25:09 Jul 29, 2015 R T |Freg/Channel

Mkr1 2.450 000 GHz Certer E

erter Freq

Ref 12.6 dBm #Atten 20 dB 0.62 dBm
#Peak 245000000 GHz
Stait Freq
2 44850000 GHz
Stop Freq
2 45150000 GHz

CF Step
300.000000 kHz
Auto Man

M1 s2 Freq Gifset
53 FC 0.00000000 Hz
AA

aff): .
ETun Signal Track
On Cif

Swp

Center 2.450 000 GHz Span 3 MHz ‘
#Res BW 3 MHz #VBW 3 MHz Sweep 1 ms (601 pts)
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OUTPUT POWER HIGH CH

H Agilent 10:25:53 Jul 29, 2015 R T |Freg/Channel

Mkr1 2.475 000 GHz Cerler E
erter Freq
Rel 12.6 dBm #Atien 20 dB 1.10 dBm
#Peak 2 47500000 GHz
Log
Stait Freq
dBf 247350000 GHz

Stop Freq
2 47650000 GHz

CF Step
300.000000 kHz
Auto Man

M1 52 Freq Cifset

S3 FC 0.00000000 Hz
AA

aff):

ETun Signal Track_
Swp On Cif

Center 2.475 000 GHz Span I MHz ‘
#Res BW 3 MHz #VBW I MHz Sweep 1 ms (601 pis)
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8.4. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1 dB cable) was entered
as an offset in the power meter to allow for direct reading of power.

Channel Frequency AV power
(MH2z) (dBm)
Low 2425 0.4
Middle 2450 0.05
High 2475 0.07
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REPORT NO: 15U20805-E4A DATE: SEP 3, 2015

MODEL ID: ID:082 FCC:DKN1018
8.5. POWER SPECTRAL DENSITY
LIMITS

FCC §15.247 (e)

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

TEST PROCEDURE

Power Spectral Density was performed utilizing the “Method PKPSD (Peak PSD)” under
KDB558074 D01 DTS Meas Guidance v03r03.

RESULTS
Channel Frequency PSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2425 -12.12 8 -20.12
Middle 2450 -12.74 8 -20.74
High 2475 -12.28 8 -20.28
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REPORT NO: 15U20805-E4A

MODEL ID: 1D:082

DATE: SEP 3, 2015
FCC:DKN1018

POWER SPECTRAL DENSITY

PSD LOW CH

- Agilent 15:08:40  Jul 28, 2015

L

|Freq/ChanneI

Ref 28 dBm

Atten 30 dB

Mkrl 2.425 455 GHz

-12.116 dBm

#Avg
Log

dB/

| StartFreq
242250008 GHz

Center Freq
2425000008 GHz
StopFreq
242750000 GHz

CF Step
500.000000 kHz
Auto Man

#Res BH 30 kHz

Center 2.425 088 GHz

#YBH 91 kHz

Span 5 MHz
Sweep 16.8 ms (1001 pts)

Freq Offset
A.000000008 Hz
Signal Track
On 0ff]

—

PSD MID CH

o Agilent 14:45:41 Jul 28, 2615

L

|Freq/ChanneI

Ref 28 dBm

Atten 38 dB

Mkrl 2.456 46§ GHz
-12.738 dBm

#Avyg

| StartFreq
2. 44750008 GHz

Center Freq
245000000 GHz
StopFreq
245250008 GHz

CF Step
500000008 kHz
Auto Man

#Res BH 30 kHz

Center 2.450 @88 GHz

#YBH 91 kHz

Span 5 MHz
Sweep 16.8 ms (1001 pts)

Freq Offset
A.08000800 Hz

Signal Track
On Off

—
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REPORT NO: 15U20805-E4A
MODEL ID: 1D:082

DATE: SEP 3, 2015
FCC:DKN1018

PSD HIGH CH
s Agilent 15:13:27 Jul 28, 2015

L

|Freq/ChanneI

Ref 28 dBm

Atten 30 oB

Mkrl 2.475 468 GHz
-12.280 dBm

#Avg
Log

18
dB/

Offst
2.6

| StartFreq
247200000 GHz

Center Freq
2475008608 GHz

StopFreq
247750008 GHz

CF Step
500000000 kHz
Auto Man

Center 2,475 080 GHz

#Res BH 38 kHz #YBH 91 kHz

Span 5 MHz
Sweep 16.8 ms (1001 pts)

Freq Offset
B.00006008 Hz

Signal Track
On Off]

—
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REPORT NO: 15U20805-E4A DATE: SEP 3, 2015
MODEL ID: 1D:082 FCC:DKN1018

8.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

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.
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REPORT NO: 15U20805-E4A
MODEL ID: 1D:082

DATE: SEP 3, 2015
FCC:DKN1018

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE

e Agilent 13:47:31 Aug 11, 2015

R T

|FrequhanneI |

Rel 10 dBm

Atten 20 dB

Mkr2 2.392 23 GHz
-67.33 dBm

#Peak

Certer Freq
2.40000000 GHz

Log
10

dB/

Otist

Stait Freq
236500000 GHz

0.6

dB

DI

Stop Freq
2.43500000 GHz

329
dBm

#PAvg

CF Step
7.00000000 MHz

Center 2.400 00 GHz
#Res BW 100 kHz

Span 70 MHz

#VBW 300 kHz Sweep 6.733 ms (1001 pts)

Tiace
1 1)

2 iy

Maher

Amplilude
-70.02 dBm
-87.22 dBm

LOW CH SPURIOUS

T Agilent 13:53:32 Aug 11, 2015

R T

Freg/Channel

Rel 10 dBm

Atten 20 dB

Mkr3 25.011 GHz
-60.82 dBm

#Peak 7
W

Certer Freq
13.0150000 GHz

Stait Freq
30.0000000 MHz

Stop Freq
26.0000000 GHz

#PAvg i

CF Step
2 69700000 GHz
Auto Man

Stant 30 MHz
#Res BW 100 kHz

Siop 26.000 GHz

#VBW 300 kHz Sweep 2.482 5 (8192 pis)

Tiace
™
1)
1

Maiber

X Axiz
2.424 GHz
7.275 GHz

25.011 GHz

Amplilude
-3.10 dBm
-52.40 dBm
-80.82 dBm

Freq Clfset
0.00000000 Hz

Signal Track

On Cif
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REPORT NO: 15U20805-E4A

DATE: SEP 3, 2015
MODEL ID: 1D:082

FCC:DKN1018

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE

e Agilent 13:46:12 Aug 11, 2015

R T

Freqg/Channel

Rel 10 dBm

Atien 20 dB

Mkr1 2.450 28 GHz
-2.71 dBm

#Peak

Certer Freq
245000000 GHz

Stait Freq
2.43000000 GHz

Stop Freq
247000000 GHz

CF Step

4.00000000 MHz
Auto Man

Freq Cliset
0.00000000 Hz

Signal Track
On Cif

Center 2.450 00 GHz
#Res BW 100 kHz

Span 40 MHz

#VBW 300 kHz Sweep 3.867 ms (1001 pts)

—

MID CH SPURIOUS

d- Agilent 13:54:16 Aug 11, 2015

R T

Freq/Channel

Ref 10 dBm

Atten 20 dB

Mkr2 7.348 GHz
-54.86 dBm

#Peak |

Certer Freq
13.0150000 GHz

1
Log &

dB/

Stait Freq
30.0000000 MHz

Stop Freq
26.0000000 GHz

CF Step
259700000 GHz
Auto Man

Start 30 MHz
#Res BW 100 kHz

Stop 26.000 GHz

#VBW 300 kHz Sweep 2.482 s (8192 pts)

Maiker Tiace
]
i1
)

X Axiz
2.448 GH=z
7.248 GHz

25.014 GHz

Amplilude

Freq Clfset
0.00000000 Hz

Signal Track
Cif

On

|

Page 28 of 54

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 77

FORM NO: CCSUP4701l

1-1000 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-E4A DATE: SEP 3, 2015
MODEL ID: 1D:082 FCC:DKN1018

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE
- Agilent 13:4913 Aug 11, 2015 R_T |Freg/Channel

Mkr2 2.485 95 GHz Certer E
Rel 10 dB Atten 20 dB -65.51 dB Erier Freq
sPoak = || 2.48350000 GHz

Stait Freq
2.44850000 GHz

Stop Freq
251850000 GHz

CF Step
7.00000000 MHz
Auto Man

Center 2.483 50 GHz Span 70 MHz Freq Citset
#Res BW 100 kHz #VBW 300 kHz Sweep 6.733 ms (1001 pts) 0.00000000 Hz
Maiber Tiace X Az Amplilude
1 1)

) E 50 G -82.00 dBm
2 i} -85.51 dBm

Signal Track
Cif

On

|

HIGH CH SPURIOUS
s Agilent 13:51:04 Aug 11, 2015 R T |Freg/Channel

Mkr3 21.393 GHz Certer F
Rel 10 dB Atten 20 dB -62.59 dB Erier Freq
#Peak[ = T_|f 13.0150000 GHz

Log

Stait Freq

dB/ 300000000 MHz

Stop Freq
26.0000000 GHz

CF Step
259700000 GHz
Auto Man

Stari 30 MHz Siop 26.000 GHz

#Res BW 100 kHz #UBW 300 kHz  Sweep 2.482 5 (3192 pts) . UFU'EU%UCUHSSE

Maiber Tiace X Az Amplilude
] 2.474 GH=z
i} 7.424 GHz -57. i
) 21.383 GH=z -82. Slgnal TI’aC(l:{_f
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REPORT NO: 15U20805-E4A DATE: SEP 3, 2015
MODEL ID: 1D:082 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/im)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. The antenna to
EUT distance is 3 meters. The EUT is configured in accordance with ANSI C63.10 - 2009. 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 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 add duty cycle factor for average
measurements. Duty cycle factor = 10 log (1/x), For this sample, the unit is control by test
software which is tranmist continues wave(duty cycle greater than 98%) .

The spectrum from 1GHz 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-E4A DATE: SEP 3, 2015
MODEL ID: 1D:082 FCC:DKN1018

9.2. TRANSMITTER ABOVE 1 GHz

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK and AVG, HORIZONTAL
UL FREMONT, 3m Chamber 18 Aug 2815 10:20:29
Restricted Bondedge

Project Number: 15028805
Client:ECHOSTAR
Config:EUT only
Mode:Zighee BE 2425 Harz
195 Tested by:Jude Semona

125

115

g5

85

75

65

o
I
<
0
N
C
i}
T
£
~
>
B}
@
Kl

Avercge Limit (dBulU/m)

ol il L L

55

45

.31 18.5MH=z/
Frequency (GHz)

Range (GHz) Det oM B Avg Typ Sucep Ple #5ups/fode  Position Ronge (6Hz) REU WU Avg Typ Sueey Pho  #5ups/Mads
1:2.3172.415 PEK  IMC-JB) M Pur Avg(RS)  Auto/Cpled  BEBI  Inf/MAXH 65 degs H 2:2.3172.415 M P AuglRHS

Det. " Position
AUER  1H(-348) ) futo/Cpled 8001 IB/TAUG €5 degs H

Low Channel Bandedge Method AD - 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)
(GHz) g Reading (dBuv/m) (dB)
(dBuv) (dBuv/m)
1 *2.39 39.71 PK 32 -22.4 0 49.31 B - 74 -24.69 65 275 H
2 *2.367 42 PK 31.9 -22.4 0 515 - - 74 -22.5 65 275 H
3 *2.39 30 RMS 32 -22.4 0 39.6 54 -14.4 - - 65 275 H
4 *2.369 30.6 RMS 31.9 -22.4 0 40.1 54 -13.9 - - 65 275 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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DATE: SEP 3, 2015

REPORT NO: 15U20805-E4A
FCC:DKN1018

MODEL ID: 1D:082

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK and AVG, VERTICAL

WZRUL FREMONT, 3m Chamber
Restricted Bondedge

Project Number: 15028805
Client:ECHOSTAR
Config:EUT only
Mode:Zighee BE 2425 Uert
Tested by:Jude Semona

18 Aug 2815 18:25:53

o
0
"
O
[}
>
£
~
>
3
@
Kl

Averoge Limit (dBulU/ml

il ok ey Gk ik dor uala i

.31 1@ 5MHz/ 2.415

Frequency (GHz)

Range (GHz) Det  RBU B fvg Typ Sucep Ple #5ups/fode  Position Ronge (GHz) Dt RBU WU Avg Typ Sueep Pte f5ups/Made  FPosition
1:2.3172.415 PEAK  IMC-3B) M Pur Rug(RMS)  Auto/Cpled  80B1  Inf/MAXH 315 degs U 2:2.3172.415 AUER  IH(-3dB) M Pur AvglRMS)  Auto/Cpled 83B1 IBW/TAUG 315 degs

Rev 9.5 22 Jul 2814

Low Channel Bandedge Method AD - Vertical .TST 39763 12 Jun 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) (dBuVv/m) Margin (Degs) (cm)
(GH2) (dBuv) Reading (dBuv/m) (dB)
(dBuV/m)
2 *2.322 42.7 PK 317 -22.5 0 51.9 - - 74 -22.1 315 244 \
4 *2.382 30.63 RMS 32 -22.4 0 40.23 54 -13.77 - - 315 244 \
1 *2.39 39.71 PK 32 -22.4 0 49.31 - - 74 -24.69 315 244 \
3 *2.39 30.24 RMS 32 -22.4 0 39.84 54 -14.16 - - 315 244 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E4A DATE: SEP 3, 2015
MODEL ID: 1D:082 FCC:DKN1018

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK and AVG, HORIZONTAL

125UL FREMONT, 3m Chamber 18 Aug 2815 11:22:10

Restricted Bondedge

Project Number: 15028805
Client:ECHOSTAR

Config:EUT only

Mode:Zighee BE 2475 Harizontal
Tested by:Jude Semona

o
I
<
0
N
C
i}
T
£
~
>
B}
@
Kl

ge Limit (dBulU/m2
TRy I'“"“WM“' ity W‘l\ A

.46 18 . 3MHz/ 2.563
Frequency (GHz)

Range (GHz) Det  RBU B fvg Typ Sucep Ple #5ups/fode  Position Fups/Mode  Position
1:2.46-2.563 PERK  IMC-3B) M Pur Rug(RMS)  Auto/Cpled  BOBI  Inf/MOXH 341 degs H A0/TAUG 341 dege

High Chonnel Bandedge Method AD - 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 Reading (dB/m) tr/Pad (dB) (dB) d Limit (dB) (dBuv/m) Margin (Degs) (cm)
(GHz) (dBuVv) Reading (dBuV/m) (dB)
(dBuV/m)
1 *2.484 39.76 PK 32.3 -22.1 0 49.96 - - 74 -24.04 341 216 H
3 *2.484 29.84 RMS 32.3 -22.1 0 40.04 54 -13.96 - - 341 216 H
4 2.529 30.81 RMS 32.4 -22 0 41.21 54 -12.79 - - 341 216 H
2 2.541 42.44 PK 324 -21.9 0 52.94 - - 74 -21.06 341 216 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E4A DATE: SEP 3, 2015
MODEL ID: 1D:082 FCC:DKN1018

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK and AVG, VERTICAL

UL FREMONT, 3m Chamber 18 Aug 2815 11:27:49
Restricted Bondedge

Project Number: 15028805
Client:ECHOSTAR

Config:EUT only

Mode:Zighee BE 2475 Uertical
Tested by:Jude Semona

125

o
0
"
O
[}
>
£
~
>
3
@
Kl

(dBuU/m)

18 . 3MHz/
Frequency (GHz)

Ple #5ups/fode  Position Ronge (GHz) e uee; s ups/ode  FPosition

High Chonnel Bandedge Method AD - Vertical .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 Reading (dB/m) tr/Pad (dB) (dB) d Limit (dB) (dBuv/m) Margin (Degs) (cm)
(GH2) (dBuv) Reading (dBuv/m) (dB)
(dBuV/m)
1 *2.484 39.41 PK 32.3 -22.1 0 49.61 - - 74 -24.39 28 214 \
3 *2.484 30.54 RMS 32.3 -22.1 0 40.74 54 -13.26 - 28 214 \
4 2.528 30.73 RMS 32.4 -22 0 41.13 54 -12.87 - - 28 214 \
2 2.544 42.13 PK 324 -22 0 52.53 - - 74 -21.47 28 214 \

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK - Peak detector
RMS - RMS detection
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REPORT NO: 15U20805-E4A DATE: SEP 3, 2015
MODEL ID: 1D:082 FCC:DKN1018

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL
HORIZONTAL

UL FREMONT, 3m Chamber 18 Aug 2815 @9:52:28
Rodioted Emissions 3-Meters

Project Number: 15020885
Client ECHOSTAR
Config:EUT only
Mode:Zigbes HARM 2425
Tested by:Jude Semana

‘eak Limit (dBul,

Avg Limit (dBul/m

(dBuU/m) Horizontal

Wkwwww

Frequency (GHz)

Range (6Hz) Det RBU UBW
3:3-18 PEAK  IH(-3dB) 3Bk

Range (62) 0ot RO VBN fvg Typ Suzep Pis foups/fode  Position
1-3 M 30 Log-Pur(Video)  Auto/Cy 608

] fvg Typ e Pts  foups/Made  Fosition
PERK M(-3dB to/Cpled o Inf/MAXH B-368degs H Log-Purliden) Auto/Cpled 16k Inf/MAXH B-36Bdegs H

FCC Part!S Subpart C 2488MHz Spurious Emissions with Average Scon.TST 39763 12 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U20805-E4A DATE: SEP 3, 2015
MODEL ID: 1D:082 FCC:DKN1018

VERTICAL

@UL FREMONT, 3m Chomber 18 Aug 20815 @9:52:28
Rodioted Emissions 3-Meters

Project Number: 15U26885
Client ECHOSTAR
Config:EUT only
Mode:Zigbes HARM 2425
Tested by:Jude Semana

Qvg Limit (dBulU/n

(dBulU/m) Uertical

18
Frequency (GHz)

Range (612) 0ot RO Susep Fis ¥5ups/Mode  Position Range (6Hz) = Sweop Pts  Foups/Made

FCC Port!5 Subpart C 248@MHz Spurious Emissions with Avercge Scon.TST 39763 12 Jun 2014 Rev 9.5 22 Jul 26814

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-E4A DATE: SEP 3, 2015
MODEL ID: 1D:082 FCC:DKN1018

LOW CHANNEL DATA

Trace Markers

Marker Frequenc Meter Det AF T119 Amp/Cbl/FI DC Corr Correcte Avg Limit Margin Peak Limit PK Azimuth Height Polarity
y Readin (dB/m) tr/Pad (dB) (dB) d (dBuv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(GHz) ] Reading (dB)
(dBuv) (dBuV/m)
1 *1.406 33.12 PK 28.6 -23.1 0 38.62 - - 74 -35.38 0-360 100 H
6 *7.277 38.88 PK 35.6 -28.3 0 46.18 - - 74 -27.82 0-360 200 \
4 3.198 41.62 PK 32.6 -30.5 0 43.72 - 0-360 100 \
5 5.33 43.76 PK 345 -29.1 0 49.16 - - - - 0-360 100 \
2 9.557 27.3 PK 36.6 -24.7 0 39.2 - - - - 0-360 100 H
3 14.692 29.2 PK 39.8 -26.6 0 42.4 - - - - 0-360 200 H

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

Radiated Emissions

Frequen Meter Det AF T119 Amp/Cbl DC Corr Correcte Avg Margin Peak PK Azimuth Height Polarity
cy Reading (dB/m) JFltr/Pad (dB) d Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuv) (dB) Reading (dBuvim (dBuvim (dB)
(dBL;V/m ) )
*1.407 41.85 PK2 28.6 -23.1 0 47.35 - B 74 -26.65 0 100 H
*1.407 30.65 MAv1 28.6 -23.1 0 36.15 54 -17.85 - - 0 100 H
*7.277 43.1 PK2 35.6 -28.3 0 50.4 - - 74 -23.6 0 200 \4
*7.276 34.67 MAv1 35.6 -28.4 0 41.87 54 -12.13 B B 0 200 \4
3.198 41.12 PK2 32.6 -30.5 0 43.22 - - - - 0 100 \4
3.198 32.28 MAv1 32.6 -30.5 0 34.38 - - - - 0 100 \%
5.329 41.42 PK2 34.5 -29.1 0 46.82 - - - - 0 100 \%
5.33 33.42 MAv1 34.5 -29.1 0 38.82 - - - - 0 100 \%
9.558 36.24 PK2 36.6 -24.7 0 48.14 - - - - 0 100 H
9.559 24.65 MAv1 36.6 -24.7 0 36.55 - - - - 0 100 H
14.693 27.18 MAv1 39.8 -26.6 0 40.38 - - - - 0 200 H
14.694 38.64 PK2 39.8 -26.6 0 51.84 - - - - 0 200 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20805-E4A DATE: SEP 3, 2015
MODEL ID: 1D:082 FCC:DKN1018

MID CHANNEL

HORIZONTAL

,‘DUL FREMONT, 3m Chamber 18 Aug 2B15
9
Rodioted Emissions 3-Meters

Project Number: 5028885
Client:ECHOSTAR
Config:EUT only
Mode:Zigbes HARM 2450
Tested by:Jude Semana

Peak Limit (dBulU/r

\’\]xa Limit (dBulU/m

(dBulU/m) Horizontal

i

L]
Frequency (GHz)

Range (6H2) 0 REll VI fvg Typ Sueep Plo foups/fode  Position Range (6H2) b
1-3 og-Pur(Uideo Auto/Cpled  60BI I gs H 3318

et ot RB0 W fvg Tup Sucep Pte  Foups/Made  FPosition
PERK  1MC(-3dB) 38k nf /MAXH B-360de PEAK  1M(-3dB) 38k Log-Pur(Vic 16k Inf/MAX 3

deo)  Auto/Cpled 8-360deg:

FCC Part!5 Subport C 240BMHz Spurious Emissions with Average Scan.TST 39763 12 Jun 2014 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U20805-E4A DATE: SEP 3, 2015
MODEL ID: 1D:082 FCC:DKN1018

VERTICAL

UL FREMONT, 3m Chamber 18 Aug 2815 18:30:15

Rodioted Emissions 3-Meters

Project Number: 15020885
Client ECHOSTAR
Config:EUT only
Mode:Zigbes HARM 2450
Tested by:Jude Semana

‘eak Limit (dBul,

(dBulU/m) Uertical

Frequency (GHz)

Range (62) Dot RO Suzep Pis foups/fode  Position Range (GHz) Sweep Pts  ¥oups/Made

FCC Part!S Subport C 2488MHz Spurious Emissions with Average Scon.TST 39763 12 Jun 2814 Rev 9.5 22 Jul 281

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-E4A DATE: SEP 3, 2015
MODEL ID: 1D:082 FCC:DKN1018

MID CHANNEL DATA

Trace Markers

Marker Frequenc Meter Det AF T119 Amp/Cbl/FI DC Corr Correcte Avg Limit Margin Peak Limit PK Azimuth Height Polarity
y Readin (dB/m) tr/Pad (dB) (dB) d (dBuV/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(GHz) ] Reading (dB)
(dBuv) (dBuVv/m)
1 *1.694 32.43 PK 289 -22.7 0 38.63 - - 74 -35.37 0-360 100 H
3 *11.701 27.34 PK 38.8 -22.5 0 43.64 - - 74 -30.36 0-360 100 H
6 *7.349 36.58 PK 35.6 -27.7 0 44.48 - - 74 -29.52 0-360 200 \
2 *9.414 27.87 PK 36.4 -24.2 0 40.07 - - 74 -33.93 0-360 200 H
4 3.198 41.55 PK 32.6 -30.5 0 43.65 - - 0-360 100 \
5 5.33 43.91 PK 345 -29.1 0 49.31 - - - - 0-360 100 \

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

Radiated Emissions

Frequen Meter Det AF T119 Amp/Cbl DC Corr Correcte Avg Margin Peak PK Azimuth Height Polarity
cy Reading (dB/m) JFItr/Pad (dB) d Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuv) (dB) Reading (dBuV/im (dBuV/im (dB)
(dBl;V/m ) )
*1.695 42.16 PK2 28.9 -22.7 0 48.36 - - 74 -25.64 360 100 H
*1.695 30.63 MAv1 28.9 -22.7 0 36.83 54 -17.17 - - 360 100 H
*9.413 36.81 PK2 36.4 -24.2 0 49.01 - - 74 -24.99 360 200 H
*9.415 25.02 MAv1 36.4 -24.3 0 37.12 54 -16.88 - - 360 200 H
* 37.43 PK2 38.8 -22.5 0 53.73 - - 74 -20.27 360 100 H
11.703
* 2551 MAv1 38.8 -22.5 0 41.81 54 -12.19 - - 360 100 H
11.701
*7.349 42.29 PK2 35.6 -27.7 0 50.19 - - 74 -23.81 360 200 \%
*7.349 33.79 MAv1 35.6 -27.7 0 41.69 54 -12.31 - - 360 200 \%
3.197 41.17 PK2 32.6 -30.5 0 43.27 - - - - 360 100 \%
3.198 32.35 MAv1 32.6 -30.5 0 34.45 - - - - 360 100 \%
5.33 41.93 PK2 345 -29.1 0 47.33 - - - - 360 100 \4
5.33 33.81 MAv1 345 -29.1 0 39.21 - - - - 360 100 \4

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average

FCC Part15 Subpart C 2400MHz Spurious Emissions with Average Scan.TST 39763 12 Jun 2014
Rev 9.5 22 Jul 2014
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REPORT NO: 15U20805-E4A DATE: SEP 3, 2015
MODEL ID: 1D:082 FCC:DKN1018

HIGH CHANNEL
HORIZONTAL

! 1DUL FREMONT, 3m Chamber 18 Aug 20815 18:52:28
5]
Rodiated Emissions 3-Meters
o Project Number: 15028885
100 Client:ECHOSTAR
Config EUT only
Mode:Zigbee HARM 2475
ag Tested by:Jude Semana
80
_ Pecok Limit (dBulU/
3
c 78
[a}
N
C
£ 60 e ;
~ Avg Limit (dBuU/m
E
~
3 56
S
u 4EWWW
22 Nk " ‘“‘
s s
36
20
1 18 18
Frequency (GHz)
Range (612) et R UL fvg Typ Sueep Pls  Soups/fods  Fosition Range (GHi) Dot RE VW fvg Tup Sweep Pts  ups/Mode  Position
1:1-3 PERC  IMG-3B) Bk Log-ur(Video) Auto/Cpled 60BI InfMAMH  B-J6Bdegs H | 3:3-18 PEAK  1H(-3B) 3Bk Log-Pu(Video) Auto/Cpled 16k  Inf/MAXH  B-3Bdegs H
FCC Part!5 Subport C 248BMHz Spurious Emissions with Average Scan.TST 38763 12 Jun 2814 Rev 9.5 22 Jul 2814

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U20805-E4A
MODEL ID: 1D:082

DATE: SEP 3, 2015
FCC:DKN1018

VERTICAL

! 1@UL FREMONT, 3m Chomber 18 Aug 20815 18:52:28
Roadioted Emissions 3-Meters
Project Number: 15028885
180 Client [ECHOSTAR
Config EUT only
Mode:Zighee HARM 2475
ag Tested by:Jude Semana
80
Peok Limit (dBuU/m?
5 70
2
C
[}
= 60
2 Avg Limit (dBulU/m
~
2 5
] 50 5 ‘
° 4 o
;o
48 ‘
38
28
1 18
Frequency (GHz)
Ronge (6Hz) et Fol UBH v Typ Sueer Plo #ups/Mods  Fosition Range (Gfiz) Dot RO VB fvg Typ Swesp Pts  Wwps/Mads  FPosition
FCC Part!5 Subport C 2488MHz Spurious Emissions with Average Scon.TST 39763 12 Jun 2814

Rev 9.5 22 Jul 2@1j

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-E4A DATE: SEP 3, 2015
MODEL ID: 1D:082 FCC:DKN1018

HIGH CHANNEL DATA

Trace Markers

Marker Frequenc Meter Det AF T119 Amp/Cbl/FI DC Corr Correcte Avg Limit Margin Peak Limit PK Azimuth Height Polarity
y Readin (dB/m) tr/Pad (dB) (dB) d (dBuV/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(GHz) ] Reading (dB)
(dBuv) (dBuV/m)
1 *1.561 33.31 PK 28 -22.8 0 3851 - - 74 -35.49 0-360 200 H
2 *11.112 27.33 PK 37.8 -23.4 0 41.73 - - 74 -32.27 0-360 100 H
3 *15.454 28.47 PK 40.1 -25.5 0 43.07 - - 74 -30.93 0-360 100 H
6 *7.461 37.94 PK 35.7 -28.1 0 45.54 - - 74 -28.46 0-360 100 \
4 3.198 41.65 PK 32.6 -30.5 0 43.75 - - 0-360 100 \
5 5.33 44.08 PK 345 -29.1 0 49.48 - - - - 0-360 100 \

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

Radiated Emissions

Frequen Meter Det AF T119 Amp/Cbl DC Corr Correcte Avg Margin Peak PK Azimuth Height Polarity
cy Reading (dB/m) JFItr/Pad (dB) d Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuv) (dB) Reading (dBuV/im (dBuV/im (dB)
(dBl;V/m ) )
*1.563 42.33 PK2 28 -22.7 0 47.63 - - 74 -26.37 360 200 H
*1.561 30.7 MAv1 28 -22.8 0 35.9 54 -18.1 - - 360 200 H
* 36.69 PK2 37.8 -23.4 0 51.09 - - 74 -22.91 360 100 H
11.112
* 25.04 MAv1 37.8 -23.4 0 39.44 54 -14.56 - - 360 100 H
11.114
* 38.85 PK2 40.1 -25.5 0 53.45 - - 74 -20.55 360 100 H
15.454
* 26.87 MAv1 40.1 -25.5 0 41.47 54 -12.53 - - 360 100 H
15.456
*7.461 40.47 PK2 35.7 -28.1 0 48.07 - - 74 -25.93 360 100 \4
*7.461 31.62 MAv1 35.7 -28.1 0 39.22 54 -14.78 - - 360 100 \4
3.198 41.86 PK2 32.6 -30.5 0 43.96 - - - - 360 100 \4
3.198 32.58 MAv1 32.6 -30.5 0 34.68 - - - - 360 100 \4
5.33 41.69 PK2 345 -29.1 0 47.09 - - - - 360 100 \4
5.33 34.33 MAv1 34.5 -29.1 0 39.73 - - - - 360 100 \%

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U20805-E4A DATE: SEP 3, 2015
MODEL ID: 1D:082 FCC:DKN1018

9.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT
UL FREMONT, 3m Chomber 31 Jul 2815 13:43:21

Radiated Emissions — 3 Meters

85 Project Number: 15528885
Client:EchoStar

Config:EUT only

Mode: ZIGBEE _BelowlGHz_2458

75 Tested by:J. Ly

95

65

55

45

35

o
I
c
0
N
C
0
T
£
~
>
3
@
Kl

108 7808
Frequency (MHz)

Range (H2) et RoW VB fvg Typ Sucep Pl foups/fode  Position Range (HHZ) ] VB fvg Tup Sueep Pte  Foups/Made  FPosition
1:30-288 PERKC  10Bk(-3B) N Log-Pur(Video) .BBIs/MMz 4001  InfMAXH  D-36degs H | 3:208-1000 PEAC  1B0K(-3B) 1N Log-PurVideo) .DRIs/MHz 601 Inf/MAXH  0-3Bdegs 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-E4A DATE: SEP 3, 2015
MODEL ID: 1D:082 FCC:DKN1018

VERTICAL PLOT

9:UL FREMONT, 3m Chomber 31 Jul 2815 13:43:21
Rodioted Emissions - 3 Meters
35 Pr?\je:t Number: 15u2B8885
Client:EchoStar
Config:ELT anly
Mode: ZIGBEE Below!GHz_2458
75 Tested by:J. Ly
6:
3 s5
C
2 5
4 OfFk-fr e teaB T Y
‘e
3 1 >
2 3 &
el
25
1 5
5
368 1668 1866
Frequency (MHz)
Range (Hz) Dl Fol VW fvg Typ Sueep Pls #ups/Mods  Fosition Range (i) ] VR fvg Typ Sweep Pts  Foups/Made  Position
FCC Part 15 Subpart C 38-1888MHz. TST 39763 12 Jun 2814 Rev 9.5 22 Jul 281
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REPORT NO: 15U20805-E4A DATE: SEP 3, 2015
MODEL ID: 1D:082 FCC:DKN1018

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 32.5925 42.76 PK 19.9 -27.1 35.56 40 -4.44 0-360 100 \
2 50.4425 53.24 PK 8.1 -27 34.34 40 -5.66 0-360 100 \
3 375 52.22 PK 15.1 -24.7 42.62 46.02 -3.4 0-360 100 H
4 523.7 47.11 PK 18 -25 40.11 46.02 -5.91 0-360 200 H
5 729 46.63 PK 19.9 -23.9 42.63 46.02 -3.39 0-360 100 H
6 875 43.61 PK 21.8 -22.9 42.51 46.02 -3.51 0-360 100 H

PK - Peak detector

Radiated Emissions

Frequency Meter Det AF T185 Amp/Cbl Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
374.998 52.42 QP 15.1 -24.7 42.82 46.02 -3.2 142 100 H
729.0036 46.86 Qp 19.9 -23.9 42.86 46.02 -3.16 133 101 H
875.0032 43.75 Qp 21.8 -22.9 42.65 46.02 -3.37 136 100 H

QP - Quasi-Peak detector
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REPORT NO: 15U20805-E4A DATE: SEP 3, 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

ANSI C63.10 - 2009

RESULTS
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REPORT NO: 15U20805-E4A
MODEL ID: 1D:082

DATE: SEP 3, 2015

FCC:DKN1018

6 WORST EMISSIONS

LINE 1 RESULTS

UL Fremont, CA CE Raoom

28 Jul 2813

16:28:52

Conclucted RFI Usoltage

Project No:l5u2B805
Client Nome:Echostar
Model/Device: EUT + Router + Test Loptop
Test Uolt/Freq: ZIGBEE_128U/6B8H=
Test By:J. Ly

—

.

el
2

:;
u
c
3
>
5
@
T

|

»

|

|

¥
|

|
L

I

Freguency (MHz)

75

Range (NHz) RBU/UBU Ref/Attn  Det/fvg Mode
1:.15-38

9k (-fdB /- 82/18 Pk/fiv

Sweep Fis  #5uy Rarge (MHz REW/UBU
. I5/4.5kHz 6635 1/

Ref/Attn

Det/Avg Mods

FCC15 CE Claoss B 15@kHz-36MHz Stepping . TST 1 14 May 2@15

Rev 8.5 26 May 2@15

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) 1&3 dBuv Class B Class B
QP Avg

1 .1815 50.88 Pk 1.1 0 51.98 64.42 -12.44
2 .1815 42.6 Av 1.1 0 43.7 - - 54.42 -10.72
3 4245 37.14 Pk 4 0 37.54 57.36 -19.82
4 4245 33.57 Av 4 0 33.97 - - 47.36 -13.39
5 .6045 40.24 Pk 3 0 40.54 56 -15.46
6 .6045 38.48 Av .3 0 38.78 - - 46 -7.22
7 3.696 19.99 Pk 2 1 20.29 56 -35.71
8 3.696 17.22 Av 2 1 17.52 - - 46 -28.48
9 8.3625 32.31 Pk 2 1 32.61 60 -27.39
10 8.3625 28.06 Av 2 1 28.36 - - 50 -21.64
11 15.9315 29.15 Pk 3 .2 29.65 60 -30.35
12 15.9315 25.68 Av 3 2 26.18 - - 50 -23.82

Pk - Peak detector
Av - Average detection
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REPORT NO: 15U20805-E4A DATE: SEP 3, 2015
MODEL ID: 1D:082 FCC:DKN1018

LINE 2 RESULTS

UL Fremont, CA CE Raoom 28 Jul 2815 16:28:52

Conducted RFI Uoltoge

Project No:i5u2B805

Client Nome:Echostar

Mods|/Devics EUT + Router + Test Loptop
Test Uolt/Freq: ZIGBEE_128U/6BH=

Test By'J. Ly

o
7
[u]
C
_
g
J
[ia)
e

o
Freguency C(MHz)

Range (NHz) REU/UB Ref/Attn  Det/fvg Mode wee| Fis 5w Rerge CMHz REW/UBU Ref/Attn  Det/fvg Maode

FCC15 CE Claoss B 15@kHz-36MHz Stepping . TST 1 14 May 2@15 Rev 8.5 26 May 2@15

Range 2: Line-L2 .15 - 30MHz

Marker  Frequenc Meter Det T24ILL2 LC Corrected CFR 47 Margin CFR 47 Margin
y Reading Cables Reading Part 15 (dB) Part 15 (dB)
(MHz) (dBuV) 2&3 dBuv Class B Class B
QP Avg

13 .24 46.58 Pk .8 0 47.38 62.1 -14.72
14 .2445 41.32 Av .8 0 42.12 - - 51.94 -9.82
15 .483 41.26 Pk 4 0 41.66 56.29 -14.63
16 483 39.2 Av 4 0 39.6 - - 46.29 -6.69
17 726 27.75 Pk .3 0 28.05 56 -27.95
18 726 23.85 Av 3 0 24.15 - - 46 -21.85
19 4.119 27.02 Pk 2 1 27.32 56 -28.68
20 4.119 23.49 Av 2 1 23.79 - - 46 -22.21
21 7.269 35.45 Pk 2 1 35.75 60 -24.25
22 7.269 34.54 Av 2 1 34.84 - - 50 -15.16
23 14.1225 27.98 Pk 2 2 28.38 60 -31.62
24 14.1225 17.28 Av 2 2 17.68 - - 50 -32.32

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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