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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Echostar Technologies LLC

EUT DESCRIPTION: RF4CE ZIGBEE RADIO

MODEL.: ID:072

SERIAL NUMBER: E4EXGB3493M (Conducted), EAEXGB34930M ( Radiated)
DATE TESTED: Feburary 23- 26, 2016

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 revision 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:

L/
CHARLES VERGONIO KIYA KEDIDA
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
WISE ENGINEER WiSE LAB ENGINEER
UL VERIFICATION SERVICES INC UL VERIFICATION SERVICES INC
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2013,
FCC CFR 47 Part 2, and 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 [ ] Chamber D
X] Chamber B [ ] Chamber E
[ ] Chamber C [ ] Chamber F
[ ] Chamber G
[ ] Chamber H

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0.

Chambers A through H are covered under Industry Canada company address code 2324B with
site numbers 2324B -1 through 2324B-8, respectively.

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 3.52dB
Radiated Disturbance, 9KHz to 30 MHz 2.14 dB
Radiated Disturbance, 30 to 1000 MHz 498 dB
Radiated Disturbance, 1000 to 6000 MHz 3.86 dB
Radiated Disturbance,6000 to 18000 MHz 4.23dB
Radiated Disturbance, 18000 to 26000 MHz 5.30dB

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 RF4CE Zigbee Radio.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Mode Output Power | Output Power
Range (dBm) (mw)
(MHz)

2402-2480 ZIGBEE 4.76 2.99

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an FPCB antenna, with a maximum gain of 5dBi.

5.4. WORST-CASE CONFIGURATION AND MODE

Radiated emission and power line conducted emission were performed with the EUT set to
transmit on the channel with higher 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
AC Adapter Liteon PB-1250-8ES1 ETC1343000297 N/A
Support Host Echostar HOPPER 3 R5EXPBO0O013H N/A
IR remote N/A N/A N/A N/A
I/O CABLES
1/0 Cable List
Cable |Port # of identical |[Connector |Cable Type [Cable Remarks
No ports Type Length (m)
1 AC 1 3-Prong N/A 1.2 N/A
2 Ethernet |1 RJ-45 Unshielded |4 N/A
TEST SETUP

EUT was controlled with IR remote to enable ZEGBEE communications.
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SETUP DIAGRAM FOR TESTS

COMNTROL
ROOM

AC MAINS
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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 T Number |Cal Due
Antenna, Biconolog, 30MHz-1 GHz Sunol Sciences [JB1 130 09/01/16
Antenna, Horn, 18GHz ETS Lindgren 3117 863 04/10/16
Antenna, Horn, 26.5 GHz ARA MWH-1826/B 447 05/12/16
RF Preamplifier, 1GHz - 18GHz Miteq NSP4000-SP2 88 04/07/16
RF Preamplifier, 1GHz - 26.5GHz HP 84498 404 06/29/16
Spectrum Analyzer, 44 GHz Agilent / HP E4446A 123 10/22/16
Spectrum Analyzer, PXA, 3 Hz to 44 GHzKeysight N9030A 906 03/03/16
EMI Test Receiver, 9 KHz to 7 GHz Rohde & Schwarz|ECSI7 284 09/10/16
Peak Power Meter Agilent / HP N1914A 254 06/08/16
Peak / Average Power Sensor Keysight E9327A 117 03/09/16
Reject Filter, 2.4GHz Micro-Tronics BRM50702 160 CNR

Low Pass Filter 5GHz Micro-Tronics LPS17541 417 05/04/16
High Pass Filter 6GHz Micro-Tronics HPS17542 893 04/25/16
High Pass Filter 3GHz Micro-Tronics HPS17543 898 04/25/16

Test Software List

Description Manufacturer | Model Version

Radiated Software UL UL EMC Ver 9.5, June 24, 2015
Conducted Software UL UL EMC Ver 9.5, May 26, 2015
Antenna Port Software UL UL RF Ver 3.9.1, Dec 28, 2015
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7. SUMMARY TABLE

FCC Part RSS . — Test Test
Section Section(s) VeSS EEipie U R Condition Result
15.247 RSS-247 . .
(@)(2) 501 Occupied Bandwidth (6dB) >500KHz Pass
2.1051, Band Edge / Conducted
15.247 (d) RSS-24755 Spurious Emission -20dBe ducted Pass
RSS247 Conducte
15.247 54.4 TX conducted output power <30dBm Pass
15.247 R8552'2247 PSD <8dBm Pass
15.207 (a) | RSS-GEN 8.8 | AC Power Line conducted Section 10 Pass
emissions Radiated
15.205, RSS-GEN . . -
15.209 8.9/7 Radiated Spurious Emission < 54dBuV/m Pass
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8. ANTENNA PORT TEST RESULTS

8.1. ON TIME, DUTY CYCLE

LIMITS

None; for reporting purposes only

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method

RESULTS
ON TIME AND DUTY CYCLE RESULTS
Mode ON Time Period [Duty Cycle| Duty Duty Cycle 1/T
B X Cycle Correction Factor | Minimum VBW
(msec) (msec) (linear) (%) (dB) (kHz)
ZIGBEE 1.00 1.00 1.00 100.00% 0.00 0.010
DUTY CYCLE PLOTS
# Agilenf 08:34:47 Feb 23, 2016 R T |Freg/Channel
AFv4.1(011416),46250, Conducted B Mkl 7.05ms Cerfer Fre
;?;L:ﬂ dBm #Atten 30 dB 5.02dBm (| o GH@;
Log .
10 & Stait Freq
dB/ 2.45000000 GHz
Ofist
‘11:3'5 Stop Freg
2.45000000 GHz
CF Step
8.00000000 MHz
#PAvg Auto Man
W1 52 Freq Cifset
53 FS 0.00000000 Hz
AR
afl): i
ETun Signal Track
On Cif
Center 2.450 000 GHz Span 0 Hz
Res BW & MHz #VBW 50 MHz Sweep 15 ms {1001 pis)
|
NOTE: --
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8.2. 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
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8.2.1. 6 dB BANDWIDTH PLOTS AND TABLE

TEST RESULT TABLE

LOW CHANNEL

. Agilent 08:19:56 Feb 23, 2016 L Measure
APw4.1(811416),45258, Conducted B a Mkrl 1.682 MHz
Ref 20 dBm Atten 20 dB 8.1687 dB Meas Off
#Peak
Log ]
10 Channel Power|
dB/ .
Offst ; 5
115 $ ¢
- dB H i
Channel Frequency 6 dB Bandwidth o Occupied B
54 |7
(MHz) (MHz) dBm ‘ AcP
Low 2425 1.602 1o
Middle 2450 1.608 bl Hulti Carrier
: o Power
High 2475 1.599 £GP
! Power Stat|
F>50k CCOF
Swp
Center 2,425 008 GHz Saan 3 Mz 1"‘0’{3
#Res BH 160 kHz #U/BH 300 kHz Sweep 1 oms (1001 prs)
|
MID CHANNEL HIGH CHANNEL
% Agilent 08:03:13 Feb 23, 2016 L Measure #  Agilent 98:13:54 Feb 23, 2016 L Measure
APw4.1(0114163,45250, Conducted B a Mkrl 1.688 MHz APw4.1(811416),45258, Conducted B a Mkrl 1.599 MHZ
Ref 20 dBm Atten 20 dB 0.034 dB Meas Off Ref 20 dBm Atten 20 dB 8829 dB Meas Off
#Peak | #Peak
Log | Log ]
1o Channel P 10 Channel P
ey annel Power Yy anhnel Power
0ffst - Iy Offst - Y
11.5 11.5
dB Occupied BW dB Occupied BW
DI b]
-5.8 —5.0
dBm dBm
WA ACP VPR ‘ ACP
169 1608
Ul 52 Multi Carrier vl sz Multi Carrier
33 B3 Power 53 FS Power
AR AR
£ Power Stat| £ Power Stat|
350k CCRF F>50k CCoF
Snp Swp
Center 2,450 560 GHz Span 3 Mz 1"‘0’{3 Center 2.475 000 GHz Saan 3 MHz 1"‘0’{3
#Res BH 106 kHz #UBH 306 kHz Sweep 1 ms (1081 pts) #Res BH 190 kHz #BH 300 kHz Sweep 1 oms (1001 prs)
|

Page 14 of 44

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

TEL: (510) 771-1000

FORM NO: CCSUP4701l

FAX: (510) 661-0888




REPORT NO: 16U22887-E1V1 DATE: 2/26/2016
MODEL: ID:072 FCC ID: DKNWWT

8.3. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

Refer to KDB558074 D01 DTS Meas Guidance v03r04: 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
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8.3.1. 99% BANDWIDTH PLOTS AND TABLE

TEST RESULT TABLE

LOW CHANNEL

% Agilent 88:22:33 Feb 23, 2016 L Measure
|
Ch Freq 2.425 GHz Trig Free Meas Off
Occupied Bandwidth [Ruerages: 1@ | |
Channel Power
APw4.100811416),45258, Conducted B
Rgf 28 dBm #Htten 36 dB
A #Samp I i
Channel Frequency 99% Bandwidth Lo | Occupied BH
1@ L N
(MHz) (MHz) e aiiaTme
Of st [N, 7 LML ACP
Low 2425 2.588 115 L !
. | | | i i
Middle 2450 2.586 - | Multi CF?"'”
- Center 2.425 008 GHz Span 5 FHz ower
High 2475 2.585 #Res BH 39 kHz #UBH 110 kHz  Sweep 10 ms (1001 pts)
= = Power Stat
Occupied Bandwidth Occ BH % Pwr  99.80 % CCDF
2.5882 MHz ®dB -26.00 dB
Transmit Freq Error  13.753 kHz 1Hofr3
% dB Bandwidth 4.747 MHzx 0
|
MID CHANNEL HIGH CHANNEL
% Agilent 83:05:34 Feb 23, 2016 L | Measure % Agilent 93:15:18 Feb 23, 2016 L Measure
[ ] |
Ch Freq ?2.45 GHz Trig Freel Meas Off Ch Freq 2.475 GHz Trig Fres Meas Off
Occupied Bandwidth [Averages: 166 | | Occupied Bandwidth [Averages: 1@ | |
mthannel Power Channel Power|
APv4.108114163,45258, Conducted B | APw4.10811416),45258, Conducted B
Ref 28 dBm #Atten 36 dB Ref 28 dBm #Atten 30 dB
#5amp Occupied BH #Sanmn \ Occupied BH
Log Log ‘
16 — PNEETRY | 10 _L ol
Y Lo AP T TP k] ey o L L TP
st [ e = Offst [mEmIE T ki TN T ACP
115 115
B B || |# —
‘ | Multi Carrier Multi Carrier,
Center 2.450 008 GHz Span 5 MHz Power| | (conier 2.475 ABA GHz Span 5 MHz Power
#Res BW 39 kHz #UBH 116 kHz Sweep 10 ms (1061 pts) #Res BH 39 kHz #UBH 120 kHz  Sweep 9.933 ms (1661 pts)

- - Power Stat - = Power Stat
Occupied Bandwidth Occ BH % Pwr  99.80 % CCDF Occupied Bandwidth Oce BH % Pur  9.00 % CCDF,
25858 MHz ® 4B -26.00 dB 25846 MHz ®dB -26.00 dB
Transmit Freq Error 12193 kHz IMOS Transmit Freq Error  19.630 kHz 1Hofr3
® dB Bandwidth 4.738 MHz* ? ® dB Bandwidth 4.732 MHz* 0

| |
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8.4. OUTPUT POWER

LIMITS

FCC 815.247 (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 v03r04 spectrum
analyzer.

RESULTS
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8.4.1. OUTPUT POWER PLOTS

TEST RESULT TABLE

LOW CHANNEL

% Aglent 10:18:59 Feb 23, 2016 R T |Freg/Channel
AFv4.1(011416),45250, Conducted B Mki1 2.425 513 GHz
Rel 20 dBm #Atten 20 dB 464 dBm || CerterFreq
Peak 2.42500000 GHz
Log
10 & Stait Freq
dB/ 242350000 GHz
.. . Otist
ch | Frequency Output Limit | Margin 1.5 oo F
anne dB Stop Freq
(MHz) |Power (dBm) | (dBm) | (dB) 242550000 GHz
CF e
Low 2425 4.640 30 -25.36 300.000000 kHzp
. [#PAvg Auto Man
Middle 2450 4.760 30 -25.24
- M1 52 Freq Ciiset
High 2475 4.550 30 -25.45 53 :}‘i 0.00000000 Hz
nfl):
FTun Signal Track
Swp On Cif
Center 2.425 000 0 GHz Span 3 MHz
#iRes BW 1 MHz #VBW 3 MHz Sweep 1 ms (1001 pts)
4 Agilent 10:20-16 Fek 23, 2016 R T [Freg/Channel i Agilent 10:21:14 Feb 23, 2016 R T [FregChannel
AFv41(011416).45250, Conducted B WMki1 2.450 513 GHz AFv4.1(011416),45250, Conducted B WMki1 2.474 541 GHz
Ref 20 dBm #Atten 20 dB 476 dBm || Certer Freq Ret 20 dBm #Atten 20 dB 155dBm || CerterFreq
Hpeak 2.45000000 GHz 4P eak 2 47500000 GHz
Log . Log
10 o Stait Freq 10 P Stait Freq
dB/ 2 44850000 GHz dB/ 2.47350000 GHz
Oflst Otist
1.5 11.5
dB Stop Freg JdB Stop Freq
2 45150000 GHz 2 47650000 GHz
CF Step CF Step
300 000000 kHz 300000000 kHz
#PAvg Auto Man | [fPAve Auto Wan
M 52 M s2
Freq Ctiset Freq Cliset
$3 FC 000000000 Hz 53 FC 0.00000000 Hz
AA AA|
all): - u(l):
FTun Signal Track FTun Signal Track
Swp On o Swp n cif
Center 2.450 000 GHz Span 3 MHz Center 2.475 000 GHz Span 3 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (1001 pis) #Res BW 1 MHz #VBW 3 MHz Sweep 1 ms (1001 pis)

NOTE:
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8.5. 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 10.6 dB (including 10 dB pad and 0.6 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Frequency Average Power
Channel
(MHz) (dBm)
Low 2425 4.300
Middle 2450 4.260
High 2475 4.070

NOTE: --
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MODEL: ID:072 FCC ID: DKNWWT

8.6. 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 v03r04.

RESULTS
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8.6.1. POWER SPECTRAL DENSITY PLOTS AND TABLE

T Agilent 08:43:53 Feb 23, 2016 R T [FregiChannel
AFv4.1(011416).45250, Conducted B Mkr1 2.425 445 GHz Certer F
) erter Freq
ffﬁlﬁﬁ dBm #Aten 20 dB S194dBm || oo G
Log
10 Stait Freq
— . dB/ 2 42250000 GHz
Channel Frequency PSD Limit Margin Ofist N
115
(MHz) (dBm) (dBm) (dB) B Stop Freq
2.42750000 GHz
DI
8o CF Step
- - dB ~
Low 2425 9.194 8 17.194 m o g St
- #PAvg Auto Man
Middle 2450 -9.283 8 -17.283 100
w1 s Freq Cliset
High 2475 -9.390 -17.39 $3F 000000000 Hz
AA|
o(l):
150k Signal Track
Swp On Cit
Center 2.425 000 GHz Span 5 MHz
#Res BW 30 kHz #VBW 91 kHz Sweep 5.333 ms (1001 pts)
MID CHANNEL HIGH CHANNEL
% Agllent 08:40-33 Feb 23, 2016 R T |Freg/Channel W Agilent 08:42:05 Feb 23, 2016 R T |Freg/Channel
AFv4.1(011416).45250, Conducted B Mkr1 2.450 450 GHz Certer F AFv4.1(011416).45250, Conducted B Mkr1 2.475 455 GHz Certer F
Rei 20 dBm #Atten 20 dB 9283 dBm erier Freq Ref 20 dBm #Atlen 20 dB .9.390 dBm erler Freq
4Peak 2.45000000 GHz #Peak 2.47500000 GHz
Log Log
10 Stant Freq 10 Staint Freq
dB/ 2 44750000 GHz dB/ 2 47250000 GHz
Ofist | Ofist |
1.5 1.5
d8 OI Stop Freq dB d‘ Stop Freq
ol 2.45250000 GHz ol 2.47750000 GHz
8.0 8.0
dBm CF Step dBm CF Step
500.000000 kHz 500.000000 kHz
#PAvg Auto Man #PAvg Auta Man
100 100
W1 52 Freq Cifset w1 s Freq Cliset
53 F§ 000000000 Hz 53 F 0.00000000 Hz
AA AA|
nfi): ] n():
=50k Signal Track_ =50k Signal Track_
Swp On Cf Swp On Cit
Center 2.450 000 GHz Span 5 MHz | Center 2.475 000 GHz Span 5 MHz
#Res BW 30 kHz #VBW 91 kHz Sweep 5.333 ms (1001 pts) #Res BW 30 kHz #VBW 91 kHz Sweep 5.333 ms (1001 pts)

NOTE:
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8.7. 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.

RESULTS
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REPORT NO: 16U22887-E1V1
MODEL: ID:072

DATE:

FCC ID:

2/26/2016
DKNWWT

8.7.1. BANDEDGE AND SPURIOUS EMISSIONS PLOTS

LOW CHANNEL BANDEDGE

HIGH CHANNEL BANDEDGE

i Agilent 00:06:05 Feb 26, 2016 L  [Freq/Channel i Agllent 08:05:24 Feb 26, 2016 L  [Freg/Channel
APy4.2(820216),43575, Conducted A Fkr2 2.480 88 Ghl ™ ; APv4.2(820216,43575, Canducted A V2 2.883 50 Bz~ ;
Ref 28 dBm Atten 20 dB -61.37 dBnm enter Freq Ref 28 dBm Atten 20 dB -57.85 dBm enter Freq
Pagk 2. Ghz] Pask 2.43350000 GHz]
Lo [Center || Lo’ [Center | |
1 |[2.400000000 GHz —|  startFreq 1w |2.483500000 GHz Start Freq
dB/ 2.37000000 GHz dB/ 2.45350000 GHz|
Offst 0ffst
aé's Stop Freq iés Stop Freq
ol 2.43000800 GHz] ol 251350000 GHz]
il 3z ) CF step| | |0’ ~ CF Step

i i i | 6.00000000 MHz| i 6.00008000 MH-|
#PRug | | | ‘ M Man #PAva | @ Man
Center 2.466 00 GHz Span 68 MHz Center 2.483 50 GHz Span 60 MHz
WRes BH 108 kHz #UBH 300 k2 Sweep 5.8 ms (1801 pt) |[ Freq OffS‘H’; #Res B 100 kiz WUBH 300 kHz  Sweep 5.8 ms (1001 pts) @Freq Offﬁﬁz
Marker  Trace Type ¥ iz fAmplitude ||| Marker  Trace Type H Axis Amplitude )
1 1 Freq 2,399 74 GHz -56.82 dBm (5] Freq 2.483 5@ GHz -57.85 dBm
2 1 Freq 2,488 66 GHz -61.37 dBm Slgnal Track 2 (5] Freq 2.483 5@ GHz -57.85 dBm slgna| Track
On Off] On Off]
| |
MID CHANNEL REFERENCE LOW CHANNEL SPURIOUS
# Agilent 23:53:52 Feb 25, 2016 L Measure Agilent 08:10:28 Feb 26, 2016 L Freg/Channel
AiPv4.2(8282167,43575, Canducted R Mkl 2.443 75 GHZ APv4.2(820216,43575, Canducted A Hir4 26080 GAz|— r
Ref 28 dBm Atten 20 dB 1.32 dBm Meas Off Ref 21.46 dBm  #Atten 20 dB -53.369 dBn enter Freq
Pagh ebeak i 13.9156000 GHz]
Log | Log i
18 16 Start Freq
ey 3 Channel Power 4B/ 20, iz
OFfst Offst
115 115
dB Occupied BH dB Stop Freq
26. GHz]
ol ]
-187 -18.7
dBn ACP dBrn 22 I £ CF Step
Whivg wPhvgl : ; ‘ ! ! \ ! [ R2.597@@@@@ %Hz
\ [ \ \ \ \ \ [ [futo Gl
Ml 52 : : Start 30 MHz Stop 26.008 GHz
3 Fr [ P Carrier ) W 10 ke WEH 300 ki Sweep 2.480 5 (3192 pis) || , FTed OfFset
Power @, Hz
an Marker  Trace Type W Axiz Anplitude
£ P o e £
re . F -b1.. m (l
f>5@k Powercsctnal_s 3 1y Fre; 7.275 GHz -55.27 dBm Slgnal Tragfkf
Sup 4 (&5 Frag 26.088 GHz -53.37 dBn n —
Center 2.450 08 GAz Span 10 WHz 1";’{2
#Res BH 100 kHz +UBH 360 kHz Sweep 1 ms (1001 pts)
| |
MID CHANNEL SPURIOUS HIGH CHANNEL SPURIOUS
i Agilent 23:54:39 Feb 25, 2016 L Measure 3% Agilent 80:11:47 Feb 26, 2016 L Freq/Channel
AP v4.2(8202167,43575, Conducted R Mkrd 9.380 GHZ] APy4.2(820216,43575, Canducted A Fkr4 5367 G|l r
Ref 21.46 dBn_ #Atten 20 dB —53.363 dBm Meas Off Ref 21.46 dBm  #Atten 20 dB -53.369 dBn enter Freq
WPock I ePeak i 13.8156009 GHz]
Log Py Log 7
18 16 Start Freq
dB/ Channel Power B/ 38. MHz
OFfst Offst
115 115
4 Occupied BH dB Stop Freq
26. GHz]
ol . ] .
-18.7 -18.7
3B 2 _al 2|l . dEm : 2 . CF Step
sPRug | T Il | | | | | 1 l ACP #PAvaf i I | I | | | | ﬂ%‘?ﬂgm@g@@ ﬂ:i
[ \ \ [ [ [ [ [ \ | \ [ \ \ \ \ \ [ [futo
Start 36 MHz Stop 26.600 GHz . . Start 30 MHz Stop 26.066 GHz
wRes BH 100 kHz BN 300 Kz Sweep 2487 5 (3197 prsd || TV c:g‘r.::: #Res BM 100 kHz WUBH 300 kHz  Sweep 2.482 5 (8192 pis) @Freq OffEﬁg
Marker Trace Type X Axis Anplitude Marker Trace Type # Axis Amplitude )
&5 Freg 2.458 GHz -0.28 dBm 1 1 Freg 2.475 GHz -1.11 dBm
2 [&5] Fi 4,966 GH; -51.98 dB 2 1y F 4.958 GH -61.92 dB i
3 1 F:zg 7.358 BH; -58.67 dEz PowercsctDaFt 3 (5] F:z; 7.425 EH: -68.687 HE: 0 Slgnal Tragfkf
4 (&) Freq 9.380 GHz -53.36 dBm 4 (&5 Frag 9.361 GHz -£3.37 dEm n —
More
1of 2
|
NOTE:--
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9. RADIATED TEST RESULTS

LIMITS

FCC 8§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 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 measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 1 MHz for peak and average measurements.

The spectrum from 30 MHz 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.

RESULTS
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9.1. TRANSMITTER ABOVE 1 GHz

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

WZ':UL Fremont,5m Chomber B 24 Feb 2816 21:18:43
Restricted Bandedge
= Project Number:16U22887
1 Client:Echostor
Config:EUT + AC Charger
Mode:Z i gbee_BE_H_2425MHz
195 Tested by:45258, A.E
gl:
a5
‘e
~ Peak Limit (dBuU/mI
> 7|:
3
@
o
Bﬁ
55 Averoge Limit (dBuUym)
g |
45%%%%%%%“” (e ey f“:'WL by U mmmm
A il
35
2. 31 18 .5MH=/ 2.415
Frequency (GHz)
Range (612 REU/UB  Ref/Atin Det/Avg Tupe Sucep Pis  Foups/fode FPosition Range (Ghi) REWUBN  Ref/Attn Det/Avg Type Sweep Pts #5upsifods Position
1:2.31°2.415 NGB/ 189/12  PEAK/Pur Avg(RMS)  Zmsec(Puto) 8301 MXH 2 degs B2 | 2:2.312.415  INC-EB/M  109/12  AUER/Pur Avg(RIS)  2Bececthuted 8BBI  10BTAUG 32 degs H
Fighes BE_H_2425.DAT 38915 28 Dec 2815 Rev 9.5 24 Jun 2815
Marker Frequency Meter Det AFT345 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
2 *2.378 40.46 Pk 31.9 -21.9 0 50.46 - - 74 -23.54 32 352 H
4 *2.386 27.73 RMS 32 -21.9 0 37.83 54 -16.17 - - 32 352 H
1 *2.39 38.59 Pk 32 -21.9 0 48.69 - - 74 -25.31 32 352 H
3 *2.39 26.55 RMS 32 -21.9 0 36.65 54 -17.35 - - 32 352 H

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 16U22887-E1V1 DATE: 2/26/2016

12:UL Fremont,5m Chomber B 24 Feb 2816 21:25:28
Restricted Bandedge
= Project Number:16U22887
[ Client:Echostar
Config:EUT + AC Charger
Mode:Z igbee_BE_U_2425MHz
195 Tested by:45258, A.E
95
85
N Peak Limjt CdBuU/m)
= 75
3
@
<
65
55 Averoge Limit (dBuUym)
A5 |l " 'M“ rean L) bt kil TR WO FRTRTOY PRI MV CRAY P
i ' a
IS bemmmesimries
2. 31 18 .5MH=/ 2.415
Frequency (GHz)
Range (6Hz) RBUMUBU  Ref/Attn Det/Avg Type Sueep Pis  #oups/fode Position Renge (GHz) REWUBN  Ref/Attn Det/Avg Typs Sucep Pt H5ups/Mode  Position
) aIe 1H(-6d8) | AK/Par g (RHS) : 5 i 272 dege
Low CH Bandedge - U.TST 38915 28 Dec 2815 Rev 9.5 24 Jun 2815
Marker Frequency Meter Det AFT345 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
2 *237 43.27 Pk 31.9 -21.9 0 53.27 - - 74 -20.73 272 125 \
4 *2.389 27.6 RMS 32 -21.9 0 377 54 -16.3 - - 272 125 \
1 *2.39 38.04 Pk 32 -21.9 0 48.14 - - 74 -25.86 272 125 \
3 *2.39 26.97 RMS 32 -21.9 0 37.07 54 -16.93 - - 272 125 \

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
Pk - Peak detector

RMS - RMS detection
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AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

WZ':UL Fremont,5m Chomber B 24 Feb 2816 21:38:31
Restricted Bandedge
= Project Number:16U22887
1 Client:Echostor
Config:EUT + AC Charger
Mode:Z igbee_BE_H_2475MHz
195 Tested by:45258, A.E
95 m
. )
|
2 |
~ ) \ Peak Limit (dBulU/m2
= 75
] // \\
@ \
T \
65 /‘ ‘v
A \\ Average Limit (dBuU/m)
55 : 1 =
s / \\‘WW:‘ :A‘\ Ll wm.wn“‘ut WY m}.mwmmm“ Loy 5 “ m hu...ww" A"A VTR
[Se— Wg““ -
35
2.46 8. 3MH=/ 2.563
Frequency (GHz)
Range (6Hz) RBUAUBU  Ref/Attn Det/Avg Type Sucep Pis  #oups/fode Position Renge (GHz) RBWUBW  Ref/Attn Det/Avg Typs Sueep Pt Houps/Mode  Position
1:2.46°2.563  IMC-6dB)/A 109/12  PEAK/Pur Avg(RMS)  2msec(utc) B9DI  MAKH 2 degs 127 | 2:2.4672.563  IMC-6B)/M  189/12  AUER/Par Avg(RMS) 2BnsecChutc) 981 1BBTAUG 242 degs H
High CH Bondedge -~ H.TST 38915 28 Dec 2815 Rev 9.5 24 Jun 2815
Marker Frequency Meter Det AF T345 Amp/Cbl/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
1 *2.484 37.09 Pk 325 -21.8 0 47.79 - - 74 -26.21 242 127 H
2 *2.484 39.28 Pk 325 -21.8 0 49.98 - - 74 -24.02 242 127 H
3 *2.484 27.52 RMS 325 -21.8 0 38.22 54 -15.78 - 242 127 H
4 *2.484 28.27 RMS 325 -21.8 0 38.97 54 -15.03 - - 242 127 H

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 16U22887-E1V1 DATE: 2/26/2016

MODEL: ID:072 FCC ID: DKNWWT
VERTICAL PEAK AND AVERAGE PLOT
12:LIL Fremont,5m Chomber B 24 Feb 2816 21:45:42
Restricted Bandedge
s Project Number:16U22887

Client:Echostar
Config:EUT + AC Chorger
Mode:Zigbes BE_U_2475MHz

195 Tested by:45258, A.E
5 A
E |
\
|
85
‘e
~ FPeak Limit (dBulU/m)
= 75
3
@
<
65
/ \ Average Limit (dBuU/m)
55 =
N 2
4:MW ‘Vw.'m_wvlmn. R A ‘ﬁ“‘-o,“‘ IRk oot AT YR A A M
4
a 3
35
2.46 8. 3MH=z/ 2.563
Frequency (GHz)
Range (6Hz) RBUMUBU  Ref/Attn Det/Avg Type Sueep Pis  oups/fode Position Renge (GHz) REWUBN  Ref/Attn Det/Avg Typs Sucep Pt H5ups/Mode  Position
) 6 1H(-6d8) | AK/Par g (RHS) ) 5 142 degs
High CH Bondedge — U.TST 36915 28 Dec 2615 Rev 9.5 24 Jun 2815
Marker Frequency Meter Det AFT345 "Amp/Cbi/Fit DC Corr (dB) Corrected ‘Average Margin Peak Limit PK Margin ‘Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuV/m)
1 *2.484 37.72 Pk 325 -21.8 0 48.42 - 74 -25.58 142 102 \
3 *2.484 26.63 RMS 325 -21.8 0 37.33 54 -16.67 - 142 102 \
2 2.504 38.86 Pk 325 -21.8 0 49.56 - - 74 -24.44 142 102 \
4 2.518 27.3 RMS 32,6 -21.9 0 38 54 -16 - - 142 102 \

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
Pk - Peak detector

RMS - RMS detection
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MODEL: ID:072 FCC ID: DKNWWT

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

UL Fremont,5m Chaomber B 24 Feb 2816 20:42:33
Rodioted Emissions 3-Meters

- Project Number: 1622887
18 Client:Echostar

Config:EUT + AC Charger
Mode 7 igbes_HARM_2425MHz

I

a5 Tested by:45258, A.E.
25
Peak Limit CdBuU/m)

75
‘e
3 5
3 6
@
o
= Avg Limit (dBul/m)

55

45 .

IR 3
WM&“MM*M o .
3:M —— | i RN TP
25
1 18 18
Frequency (GHz)
Range (6D REWUB  Ref/Aitn Det/Avg Typo ) Pls  Foups/Mode Posilion Range (6Hz) RO Ref/Attn Dot/Avg Type Sucep Pto  oups/fode Pasition
1:1-3 1M(-6dB) / 30k 187718 PEAK/Pur Avg(RMS TTnsec(futo) EOAI  MAXH B-36fdegs H 3318 1M(-60B) 738k 81/8 PEAK/Pur Rvg(RMS)  57dmsec(fAuto) 18k  MAXH B-36degs H

FCC Part15C 2.4GHz RSE.TST 36915 26 Jun 2615 Rev 8.5 24 Jun 2815

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

Page 29 of 44

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: 16U22887-E1V1 DATE: 2/26/2016
MODEL: ID:072 FCC ID: DKNWWT

LOW CHANNEL VERTICAL

~UL Fremont,5m Chomber B 24 Feb 2816 20:42:33
Radiated Emissions 3-Meters

- Praject Number: 16122887
18 Client:Echostar

Config:EUT + AC Charger
Mode 1 Zigbes_HARM_2425MHz=

I

95 Tested by:45258, A.E.
25
Peak Limit (dBulU/m)

75
‘e
3 5
3 6
@
o
= Avg Limit (dBul/m)

55

45

4
Q 6
5 Q
35} @
25
1 18 18
Frequency (GHz)
Range (61D REWUB  Ref/Aitn Det/Avg Type Secep Pls  Faups/Mode Posilion Range (6Hz) WU Ref/Attn  Dot/Avg Type Sucep Pto  foups/fode Position
FCC Part15C 2.4GHz RSE.TST 36915 26 Jun 26815 Rev 8.5 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: 16U22887-E1V1 DATE: 2/26/2016
MODEL: ID:072 FCC ID: DKNWWT

LOW CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *1.599 30.77 Pk 28.8 -21.9 0 37.67 - - 74 -36.33 0-360 101 H
4 *1.585 33.03 Pk 28.8 -21.9 0 39.93 - - 74 -34.07 0-360 101 \%
2 *4.745 31.69 Pk 34.3 -30.7 0 35.29 - - 74 -38.71 0-360 101 H
3 *10.98 28.32 Pk 37.7 -24.7 0 41.32 - - 74 -32.68 0-360 101 H
5 *3.987 3538 Pk 333 -32.6 0 36.08 - - 74 -37.92 0-360 199 \
6 *8.276 30.16 Pk 35.7 -27.8 0 38.06 - - 74 -35.94 0-360 101 \%

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band

Avg - Video bandwidth < Resolution bandwidth

Radiated Emissions

Frequenc Meter Det AF T345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad (dB) Reading (dBuv/m) (dB) Limit (dB) (Degs) (cm)

(GHz) (dBuv) (dB) (dBuv/m) (dBuv/m)

*1.6 41.79 PK2 28.8 -21.9 0 48.69 - - 74 -25.31 66 385 H
*1.597 28.67 MAv1 28.8 -21.9 0 35.57 54 -18.43 - - 66 385 H
*1.586 41.11 PK2 28.8 -21.9 0 48.01 - - 74 -25.99 150 351 \
*1.587 27.97 MAv1 28.8 -21.9 0 34.87 54 -19.13 - - 150 351 \
*4.744 37.72 PK2 343 -30.7 0 41.32 - - 74 -32.68 112 242 H
*4.744 26.63 MAv1 343 -30.7 0 30.23 54 -23.77 - - 112 242 H
*10.978 35.45 PK2 37.7 -24.7 0 48.45 - - 74 -25.55 291 187 H
*10.98 24.15 MAv1 37.7 -24.7 0 37.15 54 -16.85 - - 291 187 H
*3.987 43.93 PK2 333 -32.6 0 44.63 - - 74 -29.37 186 225 \
*3.986 30.11 MAv1 333 -32.6 0 30.81 54 -23.19 - - 186 225 \
*8.275 38.76 PK2 35.7 -27.8 0 46.66 - - 74 -27.34 34 129 \
*8.276 26.88 MAv1 35.7 -27.8 0 34.78 54 -19.22 - - 34 129 \

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 16U22887-E1V1 DATE: 2/26/2016
MODEL: ID:072 FCC ID: DKNWWT

MID CHANNEL HORIZONTAL

| WKUL Fremont,5m Chamber B 24 Feb 2816 19:87:55
Radiated Emissions 3-Meters
185 Pr\?Jact Number: 16022887
Client:Echostar
ConfigEUT + AC Charger
Mode : Zigbee HARM_245BMHz
g5 Tested by:45258, A.E.
8':
Peak Limit (dBulU/m)
75
‘e
3 5
3 6
@
el
- Avg Limit (dBul/m)
55
4’:
3
2 i
35 Ay
o5
1 14 18
Frequency (GHz)
Fange (&) RBU/BU  Ref/Attn Dot/fvg Tupe Seaop Pls Fups/lods Position Ronge (GFi) REUABY  Fei/fttn Dot/fvg Ty Sweep Pts  Soups/fode Position
1:1-3 IM(-6d8)/38k 187718 PEAK/Pur Pug@RHS)  77msec(Puto) 631 HAXH B-36Bdegs H | 3:3-18 HC-60B)/3%  BI/B  PERK/Pur Mg®RHS  STnsec(huto) ISk HAYH 8-36ddegs H
FCC Port{SC 2.46Hz RSE.TST 38915 26 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: 16U22887-E1V1
MODEL: ID:072

DATE: 2/26/2016
FCC ID: DKNWWT

MID CHANNEL VERTICAL

_UL Fremont,5m Chomber B

24 Feb 2B16 19:87:55

I

185

Project Number: 16022887

Client:Echostar
Config:EUT + AC Charger
Mode :Zigbes_HARM_2458MHz

a5

85

Tested by:45258, A.E.

Radiated Emissions 3-Meters

75

Peak

Limit (dBuU/m)

65

(dBulU/m3

55

Avg Limit (dBul/m)

45

35}

25

4
o S 6
a o,
18 18
Frequency (GHz)
Range (61D REWUB  Ref/Aitn Det/Avg Type Secep Pls  Faups/Mode Posilion Range (6Hz) WU Ref/Attn  Dot/Avg Type Sucep Pto  foups/fode Position

FCC Part15C 2.4GHz RSE.TST 36915 26 Jun 26815

Rev 8.5 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: 16U22887-E1V1 DATE: 2/26/2016
MODEL: ID:072 FCC ID: DKNWWT

MID CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AFT345 Amp/Cbl/Fitr DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
1 *16 32.05 Pk 28.8 -21.9 0 38.95 - - 74 -35.05 0-360 199 H
4 *16 32.84 Pk 28.8 -21.9 0 39.74 - - 74 -34.26 0-360 101 \
2 * 4.686 33.05 Pk 34.2 -31.8 0 35.45 - - 74 -38.55 0-360 200 H
3 *11.8 26.96 Pk 38.6 -24.3 0 41.26 - - 74 -32.74 0-360 101 H
5 *3.961 36.9 Pk 334 -323 0 38 - - 74 -36 0-360 200 \
6 *8.287 29.59 Pk 35.7 -27.5 0 37.79 - - 74 -36.21 0-360 200 \

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band

Avg - Video bandwidth < Resolution bandwidth

Radiated Emissions

Frequenc Meter Det AF T345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad (dB) Reading (dBuV/m) (dB) Limit (dB) (Degs) (cm)

(GHz) (dBuv) (dB) (dBuV/m) (dBuV/m)

*1.598 42.83 PK2 28.8 -21.9 0 49.73 - - 74 -24.27 69 386 H
*1.598 27.89 MAv1 28.8 -21.9 0 34.79 54 -19.21 - - 69 386 H
*1.598 42.93 PK2 28.8 -21.9 0 49.83 - - 74 -24.17 147 354 \
*1.599 29.05 MAv1 28.8 -21.9 0 35.95 54 -18.05 - - 147 354 \
* 4.686 38.71 PK2 342 -31.8 0 41.11 - - 74 -32.89 126 206 H
* 4.685 27.88 MAv1 342 -31.8 0 30.28 54 -23.72 - - 126 206 H

*11.8 34.46 PK2 38.6 -243 0 48.76 - - 74 -25.24 11 165 H
*11.802 23.58 MAv1 38.6 -24.2 0 37.98 54 -16.02 - - 11 165 H
*3.963 49.83 PK2 334 -32.3 0 50.93 - - 74 -23.07 191 207 \
*3.962 28.37 MAv1 334 -32.3 0 29.47 54 -24.53 - - 191 207 \
*8.287 38.11 PK2 35.7 -27.5 0 46.31 - - 74 -27.69 298 248 \
*8.287 27.21 MAv1 35.7 -27.5 0 35.41 54 -18.59 - - 298 248 \

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAvV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 16U22887-E1V1

DATE: 2/26/2016
FCC ID: DKNWWT

18

" UL Fremont,5m Chomber B 24 Feb 2816 20:10:23
Rodioted Emissions 3-Meters
185 Pr\?JE:t Number: 16022887
Client:Echostar
CanfigEUT + AC Charger
Mode: Zigbee _HARM_2475MHz
a5 Tested by:452508, A.E.
8’:
Peak Limit (dBulU/m)
75
‘e
3 5
3 6
[as]
o
- Avg Limit (dBul/m)
5K
4‘: . -
WWW‘" . 3 M
35 e b e Ll
| o Wi iy N
25
1 18
Frequency (GHz)
Ronge (@) REUUBU  Ref/Attn Det/fvg Tuype Seasp Plo  Fups/fods Position Ronge (Gfi) REWUBL  Rel/fttn Dot/Avg Tupe Sueep Pts  Soups/fode FPosition
1:1-3 IM(-6d8)/38k 187718 PEAK/Pur Ag(RHS)  TTmsec(Puto) 6AI  HAXH B-36Bdegs H | 3:3-18 HC-6B)/3%  BI/B  PERK/Pur Mvg®RHS  STnsec(huto) ISk HAYH 8-3Adegs H
FCC Port(SC 2.46Hz RSE.TST 38915 26 Jun 2815

Rev 8.5 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: 16U22887-E1V1 DATE: 2/26/2016
MODEL: ID:072 FCC ID: DKNWWT

HIGH CHANNEL VERTICAL

~UL Fremont,5m Chomber B 24 Feb 2816 20:10:23
Radiated Emissions 3-Meters

185 Project Nunber : 16122867
ient:Echostar
Config:EUT + AC Charger
Mode :Zigbes _HARM_2475MHz
95 Tested by:45258, A.E.

I

85

Peak Limit (dBuU/m)
75

65

(dBulU/m3

Avg Limit (dBul/m)
55

45

on
o
(S{apl

L) i -

25

1 18 18
Frequency (GHz)

Range (6H2) REWUBN  Ref/Aitn Det/Avg Type Secep Pis foups/fode Fosition Range (6Hz) REWUBN  Ref/Attn Det/Avg Type Susep Pte  oups/fode Position

FCC Part15C 2.4GHz RSE.TST 36915 26 Jun 26815 Rev 8.5 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: 16U22887-E1V1 DATE: 2/26/2016
MODEL: ID:072 FCC ID: DKNWWT

HIGH CHANNEL DATA

Trace Markers

Marker Frequency Meter Det AF T345 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
1 *1.585 32.09 Pk 28.8 -21.9 0 38.99 - - 74 -35.01 0-360 200 H
4 *1.599 32.78 Pk 28.8 -21.9 0 39.68 - - 74 -34.32 0-360 101 \
2 *3.762 35.13 Pk 33.4 -32.8 0 35.73 - - 74 -38.27 0-360 199 H
3 *7.29 3235 Pk 353 -30.3 0 37.35 - - 74 -36.65 0-360 101 H
5 *3.999 359 Pk 333 -32.7 0 36.5 - - 74 -37.5 0-360 199 \
6 *9.062 29.66 Pk 36.1 -27.2 0 38.56 - - 74 -35.44 0-360 199 \

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band

Avg - Video bandwidth < Resolution bandwidth

Radiated Emissions

Frequenc Meter Det AF T345 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad (dB) Reading (dBuV/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) (dBuV/m) (dBuV/m)
*1.586 40.94 PK2 28.8 -21.9 0 47.84 - - 74 -26.16 70 389 H
*1.587 27.72 MAv1 28.8 -21.9 0 34.62 54 -19.38 - - 70 389 H
*1.599 43.11 PK2 28.8 -21.9 0 50.01 - - 74 -23.99 145 356 \
*1.598 29.34 MAv1 28.8 -21.9 0 36.24 54 -17.76 - - 145 356 \
*3.762 40.02 PK2 334 -32.8 0 40.62 - - 74 -33.38 96 246 H
*3.762 28.98 MAv1 334 -32.8 0 29.58 54 -24.42 - - 96 246 H
*7.289 39.32 PK2 353 -30.3 0 44.32 - - 74 -29.68 19 131 H
*7.29 27.78 MAv1 353 -30.3 0 32.78 54 -21.22 - - 19 131 H
*3.999 49.17 PK2 333 -32.7 0 49.77 - - 74 -24.23 195 208 \
*3.999 29.16 MAv1 333 -32.7 0 29.76 54 -24.24 - - 195 208 \
*9.06 36.62 PK2 36.1 -27.2 0 45.52 - - 74 -28.48 284 201 \
*9.061 25.97 MAv1 36.1 -27.2 0 34.87 54 -19.13 - - 284 201 \

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 16U22887-E1V1
MODEL: ID:072

DATE: 2/26/2016
FCC ID: DKNWWT

9.2.

WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

9:UL Fremont,5m Chomber B 24 Feb 2816 22:26:50
Rodioted Emissions - 3 Meters
85 PF?J'EL:t Number: 16022887
Client:Echostar
Canfig EUT + AC Charger
Mode:Below 1GHz
75 Tested by:45258, A.E.
6|:
55
e 5 (
~
> 4|:
5 PR LT T TAB LY D)
@
o
3:
25 |
MMW
5 b
Potdy
5
368 108 1806
Frequency (MHz)
Range (1) REU/UB  Ref/Attn Det/Avg Tupe Suecp Pls  Foups/fode Fosition Range (i) REWABN  Ref/Attn  Det/Avg Type Secep Pts Hups/fiods  Position
1:38-200 12B<CBB)/1M 9718 PEAK/LogPur-Video fnsec(huta) 4881 MAKH B-3E0cdegs H | 3:208-1808 128680/ I/IB PERK/LogPar-Vides Jmec(huto)  EBBI  PAKH 8-368degs H
FCC Port1SC 38-18B8MHz . TST 38915 15 Jul 2014 Rev 9.5 24 Jun 2815
9:UL Fremont,5m Chomber B 24 Feb 2816 22:26:50
Rodioted Emissions - 3 Meters
85 Pr?Je:t Number: 16022887
Client:Echostar
Config:EUT + AC Charger
Mode:Below 1GHz
75 Tested by:45258, A.E.
6:
55
/_E\ ’_
~
3 ADp PRt T TR
g \ 5
- : : > A\
35 ‘qﬁ,?‘ ? | ﬁ’ \
m\l 1 A T il M]l i | ek "
| | L gk i L ‘.w
! LTI YTk kT a
25l LI TR 1 } Mﬁ " .
g i P LA A
I o N N’JW Yy
v U”,i‘ \’,ﬂ‘\"’ W
1 =
5
36 1668 18688
Frequency (MHz)
Range (1) RAU/VBU  Ref/Pitn Det/vg Tupe Sueop Pla  #5wps/fods Position Range () REWAUBI  Ref/Attn  Det/Avg Tupe Seeep Pts  #oups/Mods Position
% 128 (-6c8)/1M 16" PEAK/LogPur-Video fnsec(huta) 4881 HAKH B-360deg 16 Ak(-68) /11§ K/ ogPur-U (uto) 8081 M degs U
FCC Part1SC 38-1@B8MHz . TST 38915 15 Jul 2014 Rev 9.5 24 Jun 2815
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REPORT NO: 16U22887-E1V1 DATE: 2/26/2016
MODEL: ID:072 FCC ID: DKNWWT

BELOW 1 GHz TABLE
Trace Markers

Marker Frequency Meter Det AF T130 Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dBuVv/m)
3 36.12 45.54 Pk 20.9 -28.8 37.64 40 -2.36 0-360 101 \
4 54.1825 54.25 Pk 11 -28.5 36.75 40 -3.25 0-360 101 \
5 94.3875 51.7 Pk 12.7 -28.2 36.2 43.52 -7.32 0-360 101 \
1 554.6 45.49 Pk 22.4 -26.1 41.79 46.02 -4.23 0-360 199 H
6 555.8 44.31 Pk 22.4 -26.1 40.61 46.02 -5.41 0-360 101 \
2 795 47.63 Pk 25.1 -24.7 48.03 46.02 2.01 0-360 101 H

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band
Pk - Peak detector

Radiated Emissions

Frequency Meter Det AF T130 Amp/Cbl Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)

36.1409 43.29 Qp 20.9 -28.8 35.39 40 -4.61 322 103 Vv

54.1791 49.96 Qp 11 -28.5 32.46 40 -7.54 38 102 Vv

94.3928 47.55 Qp 12.7 -28.2 32.05 43.52 -11.47 2 115 \Y
554.4704 44.38 Qp 22.4 -26.1 40.68 46.02 -5.34 93 171 H
555.5437 39.82 Qp 224 -26.1 36.12 46.02 -9.9 105 104 Vv
794.8651 315 Qp 25.1 -24.7 31.9 46.02 -14.12 266 103 H

* - indicates frequency in CFR15.205/IC 8.10 Restricted Band

Qp - Quasi-Peak detector
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REPORT NO: 16U22887-E1V1 DATE: 2/26/2016
MODEL: ID:072 FCC ID: DKNWWT

10. AC POWER LINE CONDUCTED EMISSIONS
LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-05 66 to 56 56 to 46
05-5 56 46
5-30 60 50

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: 16U22887-E1V1 DATE: 2/26/2016
MODEL: ID:072 FCC ID: DKNWWT

6 WORST EMISSIONS

LINE 1 PLOT

UL Fremont, CA CE Room 23 Feb 2816 23:38:42
Conducted RFI Uoltaoge

Project No:16U22887

186 Client Name:Echostar

Mode | /Device:EUT + AC Charger
Test Uolt/Freq:Zigbes_128UAC/6BHz

92 Test By:4525@, A.E.
78
— - CFR--4..P; 5..G o B-0OF
7 ol —— ‘ ‘
2 e — CFR 47 Fart {5 Class B Avo
4 58 %
> N&y ]
: Al
36 AW, = r}‘ \ 1
\ A\ /\/ w 1 { A /%7 5 af/\/\/\rvvx,
/ A ¢ A i 3 A
22 V) 1Y \/‘\ ; E“H/\\, VAV AN i
] ALY S R\/AVAVAVAVITE —
v /
8 ! W
-6
S 1 8 38
Frequency (MHz)
Range (Hz) REI/UBN  Ref/Atin Det/vg Mode Sucep Pls ¥oups/fods  Lobel Ronge (M) REWUBL  Ref/fttn Dot/Avg Mods Sucep Pts  TSups/Mods  Label
1:.15-38 9K(-6dB) /- 8218 Op/Ca le/2.25z  13.3 VARIT  Line-Ll
FCCI5 CE Closs B 15BkHz-3BMHz Stepping.TST 38915 5 Feb 2816 Rev 9.5 26 Moy 2815
122LJL Fremont, CA CE Room 23 Feb 2816 23:38:42
Conducted RFI Uoltage
Project No:16U22887
186 Client Nome:Echostar
Model/Device:EUT + AC Charger
Test Uolt/Freq:Zigbee_12BUAC/6BHz
9z Test By:45258, A.E
78
o 1R " P
v o o
2 B I CFR 47 Fart {5 Class B Avg
3 5BF15
% —
3 37
@ 4 gV I
o Ho 1,
36y N
o 3
/ H | . NS VAV VaVaVa PN
\ AV \ \ / YA'AA VNN AR —
o2 B \ g ) y / Vv A o
N\, /
N i\ !
g \
-6
5 1 1 38
Frequency (MHz)
Range () REU/UB  Ref/Atin  Det/Avg Mode Sucep Pis  ¥oups/Mods Label Ronge (M) RGWUBU  Ref/fttn Dot/Avg Mods Swcep Pts  SSups/Mods  Label
I OKC-6B). [ 1 e 13,3k 1/URIT L
FCCIS CE Closs B 15BkHz-3BMHz Stepping.TST 38915 5 Feb 2016 Rev 9.5 26 Moy 2815
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REPORT NO: 16U22887-E1V1
MODEL: ID:072

DATE: 2/26/2016
FCC ID: DKNWWT

LINE 1 and 2 RESULT

Trace Markers

Range 1: Line-L1 .15 - 30MHz

Marker Frequency Meter Det T13101L L1 LC Cables 10dB Pad Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading 1&3 Reading Part 15 (dB) Part 15 Margin
(dBuVv) dBuVv Class B QP Class B Avg (dB)

1 177 33.66 Qp 0 0 10 43.66 64.63 -20.97 - -
2 .17925 23.9 Ca 0 0 10 33.9 - - 54.52 -20.62
3 14335 26.82 Qp 0 0 10 36.82 57.19 -20.37 - -
4 43125 22.68 Ca 0 0 10 32.68 - - 47.23 -14.55
5 55725 37.45 Qp 0 0 10 47.45 56 -8.55 - -
6 55725 33.22 Ca 0 0 10 43.22 - - 46 -2.78
7 1.09275 17.58 Qp 0 0 10 27.58 56 -28.42 - -
8 1.0905 12.93 Ca 0 0 10 22.93 - - 46 -23.07
9 2.64188 18.51 Qp 0 1 10 28.61 56 -27.39 - -
10 2.64188 14.01 Ca 0 1 10 24.11 - - 46 -21.89
11 3.89513 21.1 Qp 0 1 10 31.2 56 -24.8 - -
12 3.89513 14.75 Ca 0 a1 10 24.85 - - 46 -21.15

Qp - Quasi-Peak detector

Ca - CISPR average detection

Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det T13101L L2 LC Cables 10dB Pad Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading 283 Reading Part 15 (dB) Part 15 Margin
(dBuV) dBuv Class B QP Class B Avg (dB)

13 15225 39.96 Qp 0 0 10 49.96 65.88 -15.92 - -
14 15225 27.07 Ca 0 0 10 37.07 - - 55.88 -18.81
15 177 36.93 Qp 0 0 10 46.93 64.63 -17.7 - -
16 .17925 25.62 Ca 0 0 10 35.62 - - 54.52 -18.9
17 4335 24.68 Qp 0 0 10 34.68 57.19 -22.51 - -
18 43125 20.83 Ca 0 0 10 30.83 - - 47.23 -16.4
19 55725 35.92 Qp 0 0 10 45.92 56 -10.08 - -
20 55725 31.76 Ca 0 0 10 41.76 - - 46 -4.24
21 1.0905 19.56 Qp 0 0 10 29.56 56 -26.44 - -
22 1.0905 14.8 Ca 0 0 10 24.8 - - 46 -21.2
23 1.39875 19.54 Qp 0 1 10 29.64 56 -26.36 - -
24 1.39875 14.86 Ca 0 1 10 24.96 - - 46 -21.04

Qp - Quasi-Peak detector

Ca - CISPR average detection
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