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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Echostar Technologies LLC
EUT DESCRIPTION: ZIGBEE BEEPER REPEATER
MODEL.: A95
SERIAL NUMBER: 2318478 (Conducted), 2318477 (Radiated)
DATE TESTED: May 2 - 6, 2016
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-247 Issue 1 Pass
INDUSTRY CANADA RSS-GEN Issue 4 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 OREN STOELTING
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
WISE ENGINEER WISE LAB EMC 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 C63.10-2013,
FCC CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN Issue 4, and RSS-247 Issue 1.

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
[ ] Chamber B [ ] Chamber E
X] Chamber C [ ] Chamber F
[ ] Chamber G
[ ] ChamberH

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 Zigbee Beeper Repeater. Device will be plugged into a wall outlet and allow for
Zigbee mesh network signal repeating. Device will also act as an extension for a doorbell tone
and upon the doorbell of the home being pressed and sensed by the automation system will
beep with the doorbell tone.

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)
(MHZz)

2405-2480 ZIGBEE 20.42 110.03

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an Chip Type antenna, with a maximum gain of 0.5dBi.

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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DATE: 5/3/2016

IC ID: 1707A-601CR

5.5. DESCRIPTION OF TEST SETUP
SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Support Laptop HP EliteBook 8470p N/A N/A
Communication Dongle ECHOSTAR N/A N/A N/A
/0 CABLES
1/O 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
TEST SETUP

EUT was controlled with laptop software via Echostar Dongle to enable ZIGBEE
communications. The laptop and dongle were not present during testing.
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SETUP DIAGRAM FOR TESTS

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 119 02/04/17
Antenna, Horn, 18GHz ETS Lindgren 3117 345 03/07/17
Antenna, Horn, 26.5 GHz ARA MWH-1826/B 447 05/12/16
EMI Test Receiver, 9KHz to 7 GHz Rohde & Schwarz|ECSI7 1436 12/15/16
High Pass Filter 3GHz Micro-Tronics HPS17543 897 04/29/17
High Pass Filter 6GHz Micro-Tronics HPS17542 484 04/29/17
LISN, 30 MHz FCC FCC-LISN-50/250-25-2 {1310 2/9/2017
Low Pass Filter 5GHz Micro-Tronics LPS17541 417 04/29/17
Peak / Average Power Sensor Keysight 8481A 224 01/05/17
Peak Power Meter Agilent / HP N1914A 254 06/08/16
Reject Filter, 2.4GHz Micro-Tronics BRM50702 160 CNR
RF Preamplifier, 1GHz - 18GHz Miteq 00101800-25-5-42 |T931 04/29/17
RF Preamplifier, 1GHz - 26.5GHz HP 84498 404 06/29/16
Spectrum Analyzer, 44 GHz Agilent E4440A 189 05/06/17
Spectrum Analyzer, PXA, 3 Hz to 44 GHz Keysight N9030A 906 02/03/17

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 4.7, Apr 28, 2016
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7. SUMMARY TABLE

FCC Part RSS . _ Test Test
Section Section(s) Test Description L i Condition Result
15.247 RSS-247 . .
(a)(2) 501 Occupied Bandwidth (6dB) >500KHz Pass
2.1051, i Band Edge / Conducted i
15.247 (d) RSS-247 5.5 Spurious Emission 20dBc Cond d Pass
RSS-247 onducte
15.247 54.4 TX conducted output power <30dBm Pass
15.247 RSS2H | PsD <8dBm Pass
15.207 (a) | RSS-GEN 8.8 | AC Power Line conducted Section 10 Pass
15205, | RSS-GEN | p jiated Spurious Emission | < 54dBuV/m Radiated Pass
15.209 8.9/7 P
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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
E ‘Analyzer - APVA ) M350, Conducted B [EERES
L | RF (500 DC | | [ SENSE:INT] [ ALIGN AUTO  [02:55:40 AM May 04, 2016
. #Avg Type: RMS TRAcE[ 25 45 6 Frequency
PNO: Fast > 1'ig: Free Run e
IFGain:Low #Atten: 30 dB
Auto Tune|
Ref Offset 1055 dB
10 dBidiv. Ref 30.55 dBm
Log
Center Freq|
06 2.445000000 GHz|
106
Start Freq|
550 2.445000000 GHz|
o Stop Freq|
2.445000000 GHz
-185
e B.OOI%EOS&?—E
JAuto Man
-39.5
o FreqOffset
0 Hz
595
Center 2445000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 10.00 ms (1001 pts)
Iysraris
NOTE: --
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8.2. 6 dB BANDWIDTH
LIMITS

FCC §15.247 (a) (2)
IC RSS-247 5.2.1

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

Veyght Specirum Anslyee - AP JINTL6LAE3S), Conucted § ol

® i C G 02:40:33 A May O, 2016

] #Avg Type: RMS Frequency
NG Wide == Trig: Free Run AvglHeld: 11
IF Gain:Low EAten: 2048
Auto Tune|
Ref Offset 10,66 dB
0 dBdiv Ref 20.00 dBm
) CenterFreq|
2405000000 GHz
Channel Frequency 6 dB Bandwidth
Start Freq
2403500000 GHz
(MHz) (MHz)
Stop Freq|
Low 2405 1.587 2406500000 012
Middle 2445 1.590 prepes
300,000 kHz|
H M

High 2480 1.578 n
Freq Offset
0Hz

Center 2.405000 GHz Span 3.000 MHz

[#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)

5 ) gsrarus
Veyght Specirum Anslyes - AP JATLGL 44350, Conucted § = Veyoght Specirum Anslyes - AP JNTLGLAESS), Conucted § =
. - - ] #hvg Type: RMS Frequency - - - ] #hvg Type: RMS = Frequency
O Wida == Trig: Free Run AvglHeld: 11 BNG: Wids == Trig: Free Run AvglHold: 111
IFGsinlow  2Atien: 20dB [FGainlow  #Atien:20dB
Auto Tune| Auto Tune|
Ref Offset 10,66 dB Ref Offset 10,66 dB
0 dBdiv Ref 20.00 dBm 0 dBdiv Ref 20.00 dBm

= 7 CenterFreq| ) CenterFreq|
s 2445000000 GHz| S 2480000000 GHz
Start Freq Start Freq
2443500000 GHz 2478500000 GHz
Stop Freq| Stop Freq|
2.448500000 GHz| 2.481500000 GHz|
CF Step| CF Step|
300,000 kHz| 300,000 kHz|
Man Man
Freq Offset Freq Offset
0Hz 0Hz

Center 2.445000 GHz Span 3.000 MHz Center 2480000 GHz Span 3.000 MHz

[#Res BW 100 kHz #VBW 300 !(H! Sweep 1.533 ms (1001 pts) [#Res BW 100 kHz #VBW 300 !(H! Sweep 1.533 ms (1001 pts)

: [ : [
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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

[ eyt Spectrum Alyzes - AP TID4Z16L48350, Conducted § -
enter Freq 2.405000000 GHz Center Freg: 2.408000000 GHz Rasio St Nane | Frequency
= = Trig: Free Run AvglHold; 20120
HFGainLow  #Aten: 2048 Radio Device: BTS
Ref Offset 10.55 dB.
10 cBid Ref 10.00 dBm
og
CenterFreq|
0, g 2405000000 GHz
Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2405 2.343
Middle 2445 2.413
Center 2.405 GHz Span 5 MHz, CF Step,
H #Res BW 39 kHz #VBW 120 kHz #Sweep 100 ms| 500 000 kH.
High 2480 2.348 e
Occupied Bandwidth Total Power 19.7 dBm
2.3426 MHz FreqOffset]
Transmit Freq Error =15.063 kHz % of OBW Power 99.00 % OHz
x dB Bandwidth 4.270 MHz xdB -26.00 dB
msa gsramus
m— o
Veysight Specirum Amshyee - APy T DAZTLE] 4350, Concurted § e e Veysight Specrum Amshyees - APy TAZELE| G350, Concucted & ol e
L B IE 1 1 NT| 02:54:38 AM May (4, 2016 [ |E T 1 T ACTGN AL 01:12:43 AM May (4, 2016
| Center Freq: 2445000000 GHz Radio Std: None Frequency enter Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
== Trig: Fres Run AvglHold: 20120 | == Trig: Fres Run AvglHold: 20120
AFGainlow  #Atten: 2098 Radio Device: BTS AFGainlow  #Atten: 2048 Radio Device: BTS
Ref Offset 10.55 dB. [
10 cBid Ref 20.00 dBm 10 cBidly Ref 10.00 dBm
og og
CenterFreq| { t CenterFreq|
2445000000 GHz T T + T T 2480000000 GHz
Center 2.445 GHz Span 5 MHz, CF Ste, Center 248 GHz Span 5 MHz, CF Ste,
#Res BW 39 kHz #VBW 120 kHz #Sweep 100 ms| 500 000 ,(HE #Res BW 39 kHz #VBW 120 kHz #Sweep 100 ms| 500 000 ,(HE
Auto Man Ao Man
Occupied Bandwidth Total Power 24.0 dBm Occupied Bandwidth Total Power 19.7 dBm
2.4125 MHz Freq Offset 2.3480 MHz FreqOffset
Transmit Freq Error =18.143 kHz % of OBW Power 99.00 % OHz Transmit Freq Error =28.475 kHz % of OBW Power 99.00 % iy
x dB Bandwidth 4.254 MHz x dB -26.00 dB x dB Bandwidth 3.995 MHz x dB -26.00 dB
b b
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8.4. OUTPUT POWER
LIMITS

FCC §15.247 (b)
IC RSS-247 5.4.4

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

Agilent Spectrum Analyzer - Swept SA

LOW CHANNEL

: 3 #403 Type: RS Span
Jhoifis e ateatn  alted Todico e
Ref Offset 10,56 dB Mkr1 2.404 47 GHz | 100000000 MHz|
16 i Ref 30.00 dBm 20.772 dBm
F Output Limit | Margi ¢
requenc utpu mi argin
Channel d Y P &
(MHz) Power (dBm) | (dBm) | (dB) —
Low 2405 20.772 30 -9.228
Middle 2445 20.459 30 -9.541 ZeroSpan
High 2480 4.232 30 -25.768
LastSpan
‘Signal Track|
(Span Zoom)
Center 2.405000 GHz Span 10.00 MHz [On off|
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.00 ms (1001 pts)

mec

s

MID CHANNEL

HIGH CHANNEL

5 Frequency 5 Frequency
#Avg Type: RMS #Avg Type: RMS
O:Fast = Trig:Free Run AvalHold: 1001109 onter Freq 2420000000 G.!E,_ Fast == Trig:Free Run AvalHold: 1001109
Whaindow ~ Aten:30 4B oet IFGaindow  Atten:30 dB oet
2 444 ~Hz Auto Tune 2 479 53 GHz Auto Tune
Ref Offset 1056 dB Mkr1 z;_iil 4("L.Hg Ref Offset 1056 dB Mkr1 2.47 BPJ‘L-I‘{L
10 sy Ref 30.00 dBm 20.459 dBm 10 sy Ref 30.00 dBm 4.232 dBm
Log Log
. Center Freq] Center Freq]
2445000000 GHz| 2480000000 GHz|
StartFreq)| ’ StartFreq)
2.44D000000 GHz| I 2475000000 GHz|
Stop Freq Stop Freq
2450000000 GHz| 2485000000 GHz|
CF Step CF Step
1.000000 MHz 1.000000 MHz
auto Man| auto Man|
Freq Offset| Freq Offset|
O Hz| O Hz|
Center 2.445000 GHz Span 10.00 MHz Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.00 ms (1001 pts) #Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.00 ms (1001 pts)
wsa Lgsraus wsa Lgsraus

Page 18 of 45

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701I
FAX: (510) 661-0888

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



REPORT NO: 15U22257-E1V1 DATE: 5/3/2016
FCC ID: DKN-601CR IC ID: 1707A-601CR

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 10.55 dB (including 10 dB pad and 0.55 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Average Power
(MHz) (dBm)
Low 2405 20.150
Middle 2445 20.420
24 2470 20.250
25 2475 13.870
26 2480 2.990

NOTE: --
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REPORT NO: 15U22257-E1V1 DATE: 5/3/2016
FCC ID: DKN-601CR IC ID: 1707A-601CR

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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REPORT NO: 15U22257-E1V1
FCC ID: DKN-601CR

DATE: 5/3/2016
IC ID: 1707A-601CR

8.6.1. POWER SPECTRAL DENSITY PLOTS AND TABLE

Keysight Spectum Ansyzes - AP T 44350, Conducted B ] e
R E | ——— [ET Fo—
PG Wide T Trig: Fres Run AvglHeld:>1i1
[FGainiow © SAtten: 2048
Ref Offset 1056 dB. Auto Tune
19 dBldiv Ref 20.00 dBm
CenterFreq
¥ 4| 2405000000 GHz|
Channel Frequency PSD Limit Margin -~
artFreq|
(MHz) @Bm) | (dBm) (dB) 2iscom v
Stop Freq|
2408500000 GH
Low 2405 4.670 8 -3.33 i
. CF Step
Middle 2445 3.964 8 -4.036 | o
ngh 2480 -12.540 -20.54 Freq Offset|
0 Hz|
ICenter 2405000 GHz Span 3.000 MHz
J#Res BW 3.0 kHz #VBW 10 kHz Sweep 95.20 ms (1001 pts)
wsa - Tgerers T
 —  —
Keysight Spectrum Ansyzes - APl T, 350, Conducted B ] = Keysight Spectum Ansyzes - AP T[2816) 39703, Conducted B — s
- : fr o T Fraquency Eentr Freq 2480000000 GHz = T Frequency
PG Wide oo Trig: Free Run AvglHold:>1i1 PHO Wids —e= Trig: Fres Run
IFGainlow  #Atten: 20dB IF Gain:Low Atten: 20 6B
- — Auto Tune| - - — Auto Tune|
Ref Offset 1056 dB. Ref Offset 1056 dB.
19 dBldiv Ref 20.00 dBm 10 dBidiv Ref 20.00 dBm
CenterFreq CenterFreq
) | 2445000000 GHz| | 2480000000 GHz|
StartFreq| StartFreq|
2.443600000 GHz| 'y 2478500000 GHz|
A el o
Stop Freq| A I Stop Freq|
2448500000 GHz| 2481500000 GHz|
ol
CF Step CF Step
300,000 kHz 300,000 kHz
fto Man e Man|
Freq Offset Freq Offset
0 Hz| 0 Hz|
ICenter 2.445000 GHz Span 3.000 MHz ICenter 2.480000 GHz Span 3.000 MHz
J#Res BW 3.0 kHz #VBW 10 kH_z Sweep 95.20 ms (100_1 pts) J#Res BW 3.0 kHz #VBW _9.1 kHz Sweep |u1.r_ ms (100_1 pts)
wsa Tgerers wsa Tgerers
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REPORT NO: 15U22257-E1V1 DATE: 5/3/2016
FCC ID: DKN-601CR IC ID: 1707A-601CR

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: 15U22257-E1V1 DATE: 5/3/2016
FCC ID: DKN-601CR IC ID: 1707A-601CR

8.7.1. BANDEDGE AND SPURIOUS EMISSIONS PLOTS

Far Sy A -APATDUBIE IR, Gt T ) Kerbt Sy Arpie - AP TOGIGLMIS Gt [
ot SLIGN AT [02:21:04 A May08, 2016 [ o ——————1 ENSE D o T ITTFC pe—
#Avg Type: RMS 56 Frequency hvg Ty Frequency
PND-Wide —— Trig: Free Run AvglHeld: 100100 NG Wide 75 Trig: Free Run mmenId nrmrmu el
IFGain-Low sAnen: 30 dB IFGaindow —  SAtten: 20 dB ol
VK2 2 Auto Tune| Auto Tune|
Ref Offset 10.56 dB. e Ref Offset 1056 dB
0dsidiv__Ref 30.00 dBm 2 0 de/div__Ref 20.00 dBm
Log Log
CenterFreq Center Freq|
2.400000000 GHz 2.483600000 GHz|
StartFreq StartFreq|
& . T 2.395000000 GHz T 4 2.478500000 GHz|
StopFreq StopFreq|
2.405000000 GHz 2.488500000 GHz|
Center 2.400000 GHz Span 10.00 MHz, CF Step| Center 2.483500 GHz Span 10.00 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) 1.000000 Mz, #Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts)| 1.000000 Mz
Man Man
[kl Mo TRCT <CL] L e C 1t L FUNCTONWDTHT FuncTion vALve — (bl reclselsc T v T Fcion L Fucian wotH]__Funcrion vae [pute
= N T 240000GHZ  -26.615 dBm = N 1 248360GHz  -46.209 dBm
N E 2.3989 92 GH: -24 850 dBi N 1 2.483 B7 GH: -35.887 dBi
3 . = Freq Offset| 3 z = FreqOffset
4 OHz 4 0 Hz]
5 5
6 5
7 T
8 8
9 9
10 10
1 "
sc. [am— s =
P [ —— e P— wmum:mu [
T 02:08: 2 HHi 04, zma | E: 0 [02: May 04, Enla |
Savg Type: RMS Frequency #vg Type: RMS Frequency
PR Wide == Trig: Frae Run AvaHerg: 1 g PRGFes = Trig: FreeRun AvgHord: 1
IFGain-Low SAtten: 30 dB IFGain:low #Atten: 20 dB
Auto Tune| Mkra 1 Aute Tune|
Ref Offset 10.55 4B Ref Offset 1056 dB bl
10 aBiaiv  Ref 30.00 dBm 0dBidiv__ Ref 20.00 dBm
Log Log ¥
CenterFreq - - t Center Freq|
: ] 2.445000000 GHz 13.015000000 GHz|
StartFreq StartFreq|
2.440000000 GHz 30.000000 MHz|
& \
Y {
4 ¢
Stop Freq StopFreq|
2450000000 GHz 26.000000000 GHz
I
CF Step Start 0.03 GHz Stop 26.00 GHz| CF Step
1.000000 MHz| #Res BW 100 kHz #VBW 300 kHz ‘Sweep 957.3 ms (40001 pts) | 2587000000 GHz|
Man lwto Man
(ol reclsel L v T Fcion L Rucian wotH]__Funcrion vae
IR e —
2 m
FreqOffset 3N 1 7213 3 GHz 48,524 dBm Freq Offset]
0 Hz| 4 N 1 18.485 3 GHz 64.184 dBm 0 Hz|
0 g
3
7
8
]
Center 2.445000 GHz Span 10.00 MHz H
H#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (1001 pts) 7
sc Tgerams s =
R [ Ewmmm APATINZSI) 3, Comtad 8 [
EWSE-TN ALTGN ALT 02:27:51 A A 3 SENSEII 0 07 SLh' May 06, Hlv
#Avg Type: RMS se| Frequancy #Avg Type: RMS Froguensy
NG Tes = Trig: Free Run AvaHerg: 1 anter Froq 13015000000 GHZ o= Trig: Free Run s R "
IFGain-Low #Aten: 20 dB -ronm Low #Aten: 30 dB
Auto Tune| Mkra 23 5 Auto Tune|
Ref Offset 10.56 dB. Ref Offset 1056 dB. - bt
odeidiv Ref 20.00 dBm 10 dB/dlv_ Ref 20.00 dBm £
Log Log
il 1 T Center Freq| {)- Center Freq|
13.015000000 GHz| \ 13.015000000 GHz,
StartFreq StartFreq|
30000000 MHz| 30.000000 MH]
¢ o | 2 7 ] ] ] )
¢ PR pren
| NR— StopFreq et il o | Stop Freq|
26000000000 GHz| 26.000000000 GHz
Start 0.03 GHz Stop 26.00 GHz| CF Step Start 0.03 GHz Stop 26.00 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 857.3 ms (40001 pts) [ 2597000000 GHz| #Res BW 100 kHz #VBW 300 kHz Sweep 956.0 ms (30000 pts) | 2587000000 GHz
|auta Man [aute Man
[Eemoniacl=cl % 1V FcTion T FOcTon Tl Funcion e g umnn_—_—“m-“ 3
1N T 24452 GHz 14,568 dBm 24800 GHz -1.10 dBm
2 N f 4BE90GHZ 46708 dBm 2 i 49600 GH 49,87 dBi
3N f 73334GHz 46492 dBm FreqOffset E 1 74400 GHz 29,09 dbm FreqOffset
A f B4GAMHz 54706 dBm | oHz i N 1 23595 6 GHz 4272 dBm | 0Hz
] H =
7 7
[] [
g 9
10 10
1 "
sc. [ s s

NOTE:--
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REPORT NO: 15U22257-E1V1

FCC ID: DKN-601CR

DATE: 5/3/2016
IC ID: 1707A-601CR

9. RADIATED TEST RESULTS

LIMITS
FCC §15.205 and §15.209
Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uV/m)at3 m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for below 1GHz
and 150cm for above 1GHz. The antenna to EUT distance is 3 meters. 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 3 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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REPORT NO: 15U22257-E1V1 DATE: 5/3/2016
FCC ID: DKN-601CR IC ID: 1707A-601CR

9.1. TRANSMITTER ABOVE 1 GHz
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

1ZKUL FREMONT, 3m Chomber 2 Moy 2816 19:19:18
Restricted Bandedge
- Pro ject Number: 15022257
" Client:Echostar
Config:EUT Only
Mode:Zighee BE H 24B5 MHz
195 Tested by 43575 05
95 [
Tj //
t 85
[u}
N
: Peak Limit C(dBul/m) // \\\
[u} 7l:
T
A
E
3 65
@ ,-/" “
E 2
=l Averoge Limit (dBulU/m) ,QJM
5 Lpte f
o A b Ao oo [WPTIRAP—— M
45
M“"’M
35
2. 31 18.5MHz/ 2.415
Frequency (GHz)
Range (6z) REUAUBU  Ref/Attn Det/Avg Type Suep Pls  #oups/ode Position Range (6Hz) RBWUB  Ref/Mtn Det/fivg Typs Sucep Pts #5upsilode Position
1:2.3172,415  IMCEdB)/AM  18/18  PEAK/Pur AvgERNS)  Bmsec(Auto) 8281 MAXH 35 degs B | 2:2.312.415  IMC6BI/M  107/10 AUER/Pur ug(RMS)  ZBmsecPutc) 8881 1BETAUG 275 degs H
Low Channel Bondsdge Method AD - H.TST 38915 28 Dec 2815 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 *2.39 43.93 Pk 321 -20.2 0 55.83 - - 74 -18.17 275 244 H
2 *2.389 45.29 Pk 321 -20.2 0 57.19 - - 74 -16.81 275 244 H
3 *2.39 36.21 RMS 321 -20.2 0 48.11 54 -5.89 - - 275 244 H
4 *2.39 36.69 RMS 321 -20.2 0 48.59 54 -5.41 - - 275 244 H

* - indicates frequency in CFR15.205/IC8.10 Restricted Band
Pk - Peak detector

RMS - RMS detection
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FCC ID: DKN-601CR

DATE: 5/3/2016
IC ID: 1707A-601CR

VERTICAL PEAK AND AVERAGE PLOT

125UL FREMONT, 3m Chamber 2 Moy 20816 19:28:19
Restricted Bandedge
Pro ject Number: 15022257
s Client:Echostar
Config:EUT Only
Mode:Zighee BE U 2485 MHz
195 Tested by:43575 05
95
E 85
?
] Peaok Limit (dBul/m>
= 75
‘e
~
I 65
@
o
55 Average Limit (dBulU/m) A A T YO
el
45 8.
35
2. 31 18.5MHz/ 2.415
Freguency (GHz)
Rangs (6Miz) REWBH  Ref/fitn Del/fvg Tupe Sween Pis  ¥owpeMode Pasition Range (G12) REUABH  Ref/Piin  Debrfvg Tups Sweep Pie  foups/Mods  Position
Low Channe | Bandedge Method AD — U.TST 38915 28 Dec 2815 Rev 9.5 24 Jun 2015
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)
2 *2.389 42.32 Pk 321 -20.2 0 54.22 - 74 -19.78 152 382 \
1 *2.39 41.03 Pk 321 -20.2 0 52.93 - - 74 -21.07 152 382 \
3 *2.39 3237 RMS 321 -20.2 0 44.27 54 -9.73 152 382 \
4 *2.39 32.69 RMS 321 -20.2 0 44.59 54 -9.41 152 382 \

* - indicates frequency in CFR15.205/IC8.10 Restricted Band

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U22257-E1V1 DATE: 5/3/2016
FCC ID: DKN-601CR IC ID: 1707A-601CR

AUTHORIZED BANDEDGE (HIGH CHANNEL 2470MHz)

HORIZONTAL PEAK AND AVERAGE PLOT

125UL FREMONT, 3m Chamber 2 Moy 20816 22:4a1:683
Restricted Bandedge
Pro ject Number: 15022257
s Clignt:Echostar
Config:EUT Only
[ Mode:Zighee BE H 2470 MHz
185 Tested by:43575 05
95 // \\
T 85
o
L Peok Limit (dBUU/m)
2 75
e
3 65
W W,
. g
- 55 Wﬁr‘age Limit {CdBuU/m)
.
. ! Aol (ERTT A I TE RIS U T TR ERTOR I RN bl e bbb el A Lol
h u " N
4= e
35
2.46 8. 3MHz/ 2.563
Frequency (GHzJ
Range (6z) RBU/BU  Ref/fttn Dst/fvg Tups Susep Fts  ¥upe/fode  Fosition Renge (BHz) REWABY  Ref/fttn Det/fvg Tups Susep Fte  #Sups/lode  Position
1:2.46°2.563  INC-6dB)/M  167/18  FEAK/Pur Pug(RHS)  Zhnsec(Aute) 8901  MAXH 297 degs | 2:2.46-2.563  IN(6AB)/H  181/18  AVER/Fur Avg(RMS 2lnsec(futc) 681 1BOTAVS 297 degs H
High Channe | Bondedge Method AD - H.TST 38915 28 Dec 2015 Rev 9.5 24 Jun 2015
Marker Frequency Meter Det AFT119 ‘Amp/Cbi/Fitr/ DC Corr (dB) Corrected Average 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 *2.484 47.43 Pk 324 -20.1 0 59.73 - - 74 -14.27 297 352 H
2 *2.484 47.58 Pk 324 -20.1 0 59.88 - - 74 -14.12 297 352 H
3 *2.484 37.97 RMS 324 -20.1 0 50.27 54 -3.73 - - 297 352 H
4 *2.484 39.25 RMS 324 -20.1 0 51.55 54 -2.45 - - 297 352 H

* - indicates frequency in CFR15.205/IC8.10 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U22257-E1V1
FCC ID: DKN-601CR

DATE: 5/3/2016
IC ID: 1707A-601CR

VERTICAL PEAK AND AVERAGE PLOT

(dBulU/m) Uertical

~UL FREMONT, 3m Chomber

2 May 2816 22:18:33

12
Restricted Bandedge
= Project Number: 15022257
N Client:Echostar
Config:EUT Only
Mode:Zigbee BE U 2478 MHz
195 Tested by:43575 05
gl:
85
75 Peak Limit (dBLU/m)
BR
55 Avercge Limit ((dBul/m]
4
45 %
35
2.46 8. 3MH=/ 2.563
Frequency (GHz)
Range (6H2) REU/UBN  Ref/Atin Det/Avg Tupe Sucep Pis  Fops/fode FPosition Range (Gh) REMUBN  Ref/Attn Det/Avg Type Sweep Pts #upsifiods Position

igbes BE_U 2478 8.DAT 38915 28 Dec

2015

Rev 9.5 26 Apr 2816

VERTICAL DATA

Marker Frequency Meter Det AFT119 (dB/m) Amp/Cbl/Fitr/Pa Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading d (dB) Reading (dBuv/m) (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 2.484 41.8 Pk 324 -20.1 54.1 - 74 -19.9 223 393 \
3 2.484 31.42 RMS 324 -20.1 43.72 54 -10.28 - 223 393 \
4 2.484 32.07 RMS 324 -20.1 44.37 54 -9.63 - 223 393 \
2 2.486 42.57 Pk 324 -20.1 54.87 74 -19.13 223 393 \

* - indicates frequency in CFR15.205/IC8.10 Restricted Band

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U22257-E1V1
FCC ID: DKN-601CR

DATE: 5/3/2016

IC ID: 1707A-601CR

AUTHORIZED BANDEDGE (HIGH CHANNEL 2475MHz)

HORIZONTAL PEAK AND AVERAGE PLOT

(dBul/m) Horizontol

High Chornel Bondedge Method AD - H.TST 3@3815 28 Dec 2815

UL FREMONT, 3m Chamber

2 May 2816 212811

Restricted Bandedge

Pro ject Number: 15022257

15 Client:Echostar
Conf ig:EUT Only
/“\ Mode:Zigbes BE H 2475 MHz
185 Py Tested by:43575 05
) /%/ \ﬁ\
85
75 /// \\ Peok Limit (dBUU/m)

65 /
S

CdBul/m)

Cgivfoge Limit

’:J/V_/"/ Mm TTRAWPORRROTT V1) AU SUIN § UMY P [P FRRORITn Ll A
n f i

454 wm

35

2.46 8. 3MHz/

Frequency (GHzJ

2.563

Range (GHz)
1:2.46-2,563

REU/UBU
1M(-6dB)/3M

Ref/Attn  Det/Avg
187/18 PEAK/Pur

Tope Sueep Pte  #5ups/Mode
r Pvg(RIS)  2BnsectAuto) 8881 MAXH

Position Range (6z) RBU/UBH! Ref/ftin Detrfvg Tuype
260 dega I 2:2.4672.563 1M(-6alB) /2 187/18 AVER/Pir Avg (RHS)

Sueep Pts
2Bnsec(fulo) 8081

5ups/tode  Pasition
1BBTAUE 260 degs H

Rev 9.5 24 Jun 2015

HORIZONTAL DATA

Marker Frequency Meter Det AFT119 Amp/Cbl/Fitr/ DC Corr (dB) Corrected Average 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 *2.484 50.5 Pk 32.4 -20.1 0 62.8 74 -11.2 260 235 H
2 *2.484 50.59 Pk 324 -20.1 0 62.89 - - 74 -11.11 260 235 H
3 *2.484 40.73 RMS 324 -20.1 0 53.03 54 -.97 260 235 H
4 *2.484 41.42 RMS 32.4 -20.1 0 53.72 54 -.28 260 235 H

* - indicates frequency in CFR15.205/IC8.10 Restricted Band

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U22257-E1V1
FCC ID: DKN-601CR

DATE: 5/3/2016
IC ID: 1707A-601CR

VERTICAL PEAK AND AVERAGE PLOT

125UL FREMONT, 3m Chamber 2 Moy 2816 21:36:27
Restricted Bandedge
Pro ject Number: 15022257
s Clignt:Echostar
Config:EUT Only
Mode:Zighee BE U 2475 MHz
185 Tested by:43575 05
95
5 85
?
v Peak Limit (dBLU/m2
= 75
‘e
~
32 65
@
N r
Rufvercdge Limit [(dBul/m)
5513
3
@
45—
35
2.46 8. 3MHz/ 2.563
Frequency (GHzJ
Rangs (6H2) RBU/UBU  Ref/Attn Dst/vg Tps Susep Pts  #Swps/Mode FPosition Renge (G2) REWABW  Ref/Atin Det/Avg Typs Susep Pt  #Sups/fods  Position
High Channe | Bondedge Method AD - U.TST 38915 28 Dec 2015 Rev 9.5 24 Jun 2015
Marker Frequency Meter Det AFTI19 Amp/CbI/Fitr/ DC Corr (dB) Corrected ‘Average 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 *2.484 46.33 Pk 324 -20.1 0 58.63 74 -15.37 197 396 A
2 *2.484 46.38 Pk 324 -20.1 0 58.68 - - 74 -15.32 197 396 A
3 *2.484 37.15 RMS 324 -20.1 0 49.45 54 -4.55 197 396 A
4 *2.484 37.29 RMS 324 -20.1 0 49.59 54 -4.41 197 396 A

* - indicates frequency in CFR15.205/1C8.10 Restricted Band

Pk - Peak detector

RMS - RMS detection

Page 30 of 45

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: CCSUP4701I
FAX: (510) 661-0888




REPORT NO: 15U22257-E1V1 DATE: 5/3/2016
FCC ID: DKN-601CR IC ID: 1707A-601CR

AUTHORIZED BANDEDGE (HIGH CHANNEL 2480MHz)

HORIZONTAL PEAK AND AVERAGE PLOT

125UL FREMONT, 3m Chomber 2 May 2816 28:46:89
Restricted Bandedge
Pro ject Number: 15022257
s Clignt:Echostar
Config ELT Only
Mode:Zigbhee BE H 2488 MHz
185 Tested by:43575 03
95
E 8
t 85
o
L Peak Limit (dBLU/m2
2 75
‘e
3 65
5
[as]
el
= 55 \ﬁver‘oge Limit iCdBulU/m)
L m TN wm y ) Lk Lol b bbbt b L bbbl ik ket
° M M
WMWWM
35
2.46 8. 3MH=z/ 2.563
Frequency (GHzJ
Rangs (6H2) RBU/UBU  Ref/Attn Det/vg Tops Susep Pts  #Swps/Mode  Position Renge (G2 REWABW  Ref/Atin Det/Avg Tops Susep Pt  #Sups/fods  Position
1:2.46°2.563  INC-6dB)/M  167/18  FEAK/Pur Pug(RHS)  Zhnsec(Aute) 8901  MAXH 88 dege H| 2:2.46-2.563  IN(6dB)/M  187/1B  AVER/Fur Avg(RNS) 2hnsec(futc) 6081 1BOTAVS 99 degs H
High Chonnel Bondedge Method AD - H.TST 36815 28 Dec 2615 Rev 9.5 24 Jun 2015
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 (d8) (dBuV/m) (d8) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.484 49.44 Pk 324 -20.1 0 61.74 - - 74 -12.26 88 253 H
2 *2.484 49.64 Pk 324 -20.1 0 61.94 - - 74 -12.06 88 253 H
3 *2.484 40.86 RMS 324 -20.1 0 53.16 54 -.84 - - 88 253 H
4 *2.484 41.1 RMS 324 -20.1 0 53.4 54 -6 - - 88 253 H

* - indicates frequency in CFR15.205/IC8.10 Restricted Band
Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U22257-E1V1

FCC ID: DKN-601CR

DATE: 5/3/2016
IC ID: 1707A-601CR

VERTICAL PEAK AND AVERAGE PLOT

UL FREMONT, 3m Chamber

2 Moy 20816 28:54:45

125
Restricted Bandedge
Pro ject Number:15U22237
s Client:Echostar
Config:EUT Only
Mode:Zighee BE U 2480 MHz
195 Tested by:43575 05
95
5 85
?
u Peaok Limit (dBulU/m)
= 75
‘e
~
=
2 O S A Y
Z g
Qveﬁage Limit {CdBuU/m)
1 T e .t
3
@
45
35
2.46 8. 3MH=z/ 2.563
Frequency (GHzJ
Range (Ghiz) REU/VBW  Ref/Atin Det/fvg Tupe Sweep Pte #swpsrMode  Position Range (6Hz) REW/VEW  Ref/ftin  Det/fvg Tupe Suezp Pte foups/Mode Fosition
High Chonne | Bandedge Method AD - U.TST 38915 28 Dec 2815 Rev 9.5 24 Jun 2015

VERTICAL DATA

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)
1 *2.484 48.57 Pk 324 -20.1 0 60.87 - 74 -13.13 281 244 \
2 *2.484 48.62 Pk 324 -20.1 0 60.92 - - 74 -13.08 281 244 \
3 *2.484 37.82 RMS 324 -20.1 0 50.12 54 -3.88 281 244 \
4 *2.484 38.12 RMS 324 -20.1 0 50.42 54 -3.58 281 244 \

* - indicates frequency in CFR15.205/IC8.10 Restricted Band

Pk - Peak detector

RMS - RMS detection
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REPORT NO: 15U22257-E1V1
FCC ID: DKN-601CR

DATE: 5/3/2016
IC ID: 1707A-601CR

HARMONICS AND SPURIOUS EMISSIONS
LOW CHANNEL HORIZONTAL

~UL FREMONT, 3m Chomber

2 May 2016

22:32:33

"

Rodiaoted Emissions 3-Meters

- Project Number: 15022257
18 Client:Echostar
Config:EUT Only
Mode :Zigbes HARM 2485 MHz
a5 Tested by:43575 03
81—_\
E Peak Limit (dBulU/m2
c 75
o
N
5 oes
2 6
G Avg Limit (dBul/m)
> 55
J
o
- Jw
45 . i)

W’““W

35

25

18
Frequency (GHz)

Range (6Hz) REU/VBW Ref/fttn  Det/Avg Type Sueep
113 IM(-6dB)/38k  1B7/18  PEAK/Pur Avg(RMS)  futo

Pis

oAl MAXH

#5ups/Mode  Position Range (GHz) RBI/VBY Ref/fAttn  Det/Avg Type Sueep
8-36degs H | 3:3-18 MC-BBY/30k  BT/8 PERK/Pur Rvg(RMS)  Auto

Pts  4#Sups/Mode Position
18k MAKH B8-360degs H

pe. 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.

11‘:UL FREMONT, 3m Chamber 2 May 2816 22:32:33
Radioted Emissions 3-Meters
185 Pr\?Jact Number: 15022257
Client:Echostar
Config EUT Only
Mode:Zigbee HARM 2485 MHz
g5 Tested by:43575 05
8‘:
5 Peak Limit (dBulU/md
0 75
"
L
[}
> 61:
‘e )
3 Avg Limit (dBulU/m)
B} 55
o B
3 (@]
45 L U U UUURL SURUURUUUR SUUURUUOE SUUUN UL SURUURURUUUSUURUPR TR | | o SO
5 o
3K
o5
1 14 18
Frequency (GHz)
Ronge (6Hz) RBU/BU  Ref/Attn Det/fvg Tups Seaop Plo Fups/ods Position Ronge (GHi) REUABI  Ref/fttn Dot/Avg Tuype Sueep Pts  Soups/fode Fosition
b TST 38315 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: 15U22257-E1V1 DATE: 5/3/2016
FCC ID: DKN-601CR IC ID: 1707A-601CR

LOW CHANNEL DATA
Trace Markers

Marker Frequency Meter Det AFT345 ‘Amp/Cbl/Fitr DC Corr (dB) Corrected ‘Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
2 *1314 33.64 Pk 29.8 -21.3 0 42.14 - - 74 -31.86 0-360 100 \
1 *1.427 33.98 Pk 286 2211 0 41.48 - - 74 -32.52 0-360 100 H
3 *4.811 38.29 Pk 34.2 -27.7 0 44.79 - - 74 -29.21 0-360 100 H
4 *4.811 36.97 Pk 34.2 -27.7 0 43.47 - - 74 -30.53 0-360 100 \%
6 9.618 35.71 Pk 36.7 -21.4 0 51.01 - - - - 0-360 100 \
5 9.621 3245 Pk 36.7 -21.3 0 47.85 - - - - 0-360 100 H

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

Pk - Peak detector

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)
*1.427 41.65 PK2 28.6 -21.1 0 49.15 - - 74 -24.85 102 279 H
*1.426 29.56 MAv1 28.6 -21.1 0 37.06 54 -16.94 - - 102 279 H
*1.315 41.69 PK2 29.8 -21.3 0 50.19 - - 74 -23.81 11 139 \
*1.316 29.74 MAv1 29.7 -21.3 0 38.14 54 -15.86 - - 11 139 \
*4.809 44.18 PK2 34.2 -27.6 0 50.78 - - 74 -23.22 1 101 H
*4.811 36.02 MAv1 342 -27.7 0 42.52 54 -11.48 - - 1 101 H
*4.811 43.55 PK2 342 -27.7 0 50.05 - - 74 -23.95 141 100 \
*4.811 35.44 MAv1 342 -27.7 0 41.94 54 -12.06 - - 141 100 \
9.618 41.94 PK2 36.7 -21.4 0 57.24 - - 74 -16.76 348 103 \
9.622 40.62 PK2 36.7 -213 0 56.02 - - 74 -17.98 96 110 H

* - indicates frequency in CFR15.205/IC8.10 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U22257-E1V1
FCC ID: DKN-601CR

DATE: 5/3/2016
IC ID: 1707A-601CR

MID CHANNEL HORIZONTAL

| WKUL FREMONT, 3m Chamber 3 May 20816 09:58:23
Radiated Emissions 3-Meters
185 PF\?JED{ Number: 15022257
Client:Echostar
Config EUT only
Mode:Zigbee HARM 2445
g5 Tested by:44358 JH
8':
3 Peok Limit (dBul/mbd
c 75
a}
N
5 \
2 65
£ Avg Limit (dBulU/m)
> 55
@ a
k] 3
a5 1 " s iairiid 9
A
mu%mwwmwﬂnm»gmw“bwﬂwﬂ'" o Akl W
35 e O T e A b o
PR
o5
1 14 18
Frequency (GHz)
Fange (&) RBU/BU  Ref/Attn Det/fivg Tupe Seaop Pls Fups/liods Position Ronge (GFi) REUABI  Ref/fttn Dot/Avg Type Sueep 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 HG-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 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.

! WKUL FREMONT, 3m Chamber 3 May 20816 @9:58:23
Radiated Emissions 3-Meters
185 PP?JED’. Number: 15022257
Client:Echostar
Config EUT only
Mode:Zigbee HARM 2445
a5 Tested by:44358 JH
35
- Peaok Limit (dBuU/md
0 75
i
C
o
=3 65
‘e
3 Avg Limit (dBulU/m) 5
3 55 a
@
o
4
45 Q
2
o
35
25
1 18 18
Frequency (GHz)
Range (610 RBWAUB  Ref/Aitn Det/Avg Type Svatp Pls  Foups/Mode Posilion Range (62 RO Rof/Attn Dot/Avg Type Susep Pio  #ups/fode Position
FCC Part15C 2.4GHz RSE.TST 38915 26 Jun 20815 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: 15U22257-E1V1 DATE: 5/3/2016
FCC ID: DKN-601CR IC ID: 1707A-601CR

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 *1.289 34.41 Pk 29.8 -21.3 0 42,91 - - 74 -31.09 0-360 101 H
2 *1.58 33,57 Pk 27.9 -20.8 0 40.67 - - 74 -33.33 0-360 100 \
3 *4.891 39.96 Pk 34.2 -27.2 0 46.96 - - 74 -27.04 0-360 100 H
4 *4.891 39.58 Pk 34.2 -27.2 0 46.58 - - 74 -27.42 0-360 200 \%
5 9.778 41.13 Pk 36.8 -223 0 55.63 - - - - 0-360 100 \
6 9.781 37.73 Pk 36.9 -223 0 5233 - - - - 0-360 100 H

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

Pk - Peak detector

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)
*1.287 41.85 PK2 29.8 -21.3 0 50.35 - - 74 -23.65 134 102 H
*1.289 30.17 MAv1 29.8 -21.3 0 38.67 54 -15.33 - - 134 102 H
*1.579 41.31 PK2 27.9 -20.8 0 48.41 - - 74 -25.59 134 102 \
*1.579 30.06 MAv1 27.9 -20.8 0 37.16 54 -16.84 - - 134 102 \
* 4.889 45.13 PK2 342 -27.1 0 52.23 - - 74 -21.77 219 101 H
*4.891 38.43 MAv1 342 -27.2 0 45.43 54 -8.57 - - 219 101 H
* 4.889 44.44 PK2 342 -27.1 0 51.54 - - 74 -22.46 345 237 \
* 4.889 37.47 MAv1 342 -27.1 0 44.57 54 -9.43 - 345 237 \
9.782 43.08 PK2 36.9 -22.3 0 57.68 - - 74 -16.32 284 112 H
9.782 44.21 PK2 36.9 -22.3 0 58.81 - - 74 -15.19 134 102 \

* - indicates frequency in CFR15.205/IC8.10 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U22257-E1V1 DATE: 5/3/2016
FCC ID: DKN-601CR IC ID: 1707A-601CR

HIGH CHANNEL HORIZONTAL

~UL FREMONT, 3m Chomber 3 May 20816 B9:21:45
Rodioted Emissions 3-Meters

p— Project Nunber: 15122257
ient :Echostar

Conf ig:EUT only

Mode:Zigbes HARM 2488

95 Tested by:44358 JH

I

85

Peak Limit (dBulU/md

75

65

Avg Limit (dBulU/m)

(dBuU/m) Horizontal

L P W M
. PRI e e N
i
25
1 18 18
Frequency (GHz)
Range (6 REWUBN  Ref/Aitn Det/Avg Typo Seaep Pls  Foups/Mode Posiiion Range (6Hz) RO Ref/Attn Dot/Avg Type Sucep P oups/fode Position
1:1-3 1M(-6dB) / 30k 187718 PEAK/Pur Avg(RMS Auto BRI MAXH B-36fdegs H 3318 1M(-60B) 738k 87/8 PEAK/Pur Avg(RMS)  Auto I8k MAXH B-36degs H

[Zigbee HARM 2480.DAT 3M915 26 Jun 2015 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.

1 ~UL FREMONT, 3m Chomber 3 May 2016 @9:21:45
Rodiated Emissions 3-Meters
= Project Number: 15022257
18 Client:Echostar
Config EUT only
Mode:Zighee HARM 2480
g5 Tested by:44358 JH
SK
© Peok Limit (dBuU/md
] 75
o
C
[}
> BK
I 5
£ . ¢ G
3 Avg Limit (dBuU/m)
J 5‘: it
S
- g
a5 4 S T .
o
3‘:
o5
1 18 18
Frecuency (GHz)
Fange (6) RBU/BU  Ref/Attn Det/fvg Tuype Seaop Flo fups/liods FPasition Ronge (GFi) RBUABD  Fef/fttn  Dot/Avg Type Sueep Pts  Soups/fode Fosition
Figbes HARM_2488.DAT 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: 15U22257-E1V1 DATE: 5/3/2016
FCC ID: DKN-601CR IC ID: 1707A-601CR

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 *1.275 33.63 Pk 29.7 -21.4 0 41.93 - - 74 -32.07 0-360 200 H
2 *2.223 3431 Pk 317 -20.3 0 45.71 - - 74 -28.29 0-360 100 H
3 *4.961 41.63 Pk 34.2 -27.5 0 48.33 - - 74 -25.67 0-360 100 H
4 *7.441 33.23 Pk 35.7 -25.3 0 43.63 - - 74 -30.37 0-360 100 \%
6 *12.397 29.96 Pk 39.3 -21.3 0 47.96 - - 74 -26.04 0-360 100 \
5 9.917 44.75 Pk 37 -21.7 0 60.05 - - - - 0-360 100 \

* - 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)
*1.277 41.64 PK2 29.7 -21.3 0 50.04 - - 74 -23.96 307 101 H
*1.274 30.25 MAv1 29.7 -21.4 0 38.55 54 -15.45 - - 307 101 H
*2.223 41.54 PK2 31.7 -20.3 0 52.94 - - 74 -21.06 307 101 H
*2.224 30.02 MAv1 31.7 -20.3 0 41.42 54 -12.58 - - 307 101 H
*4.959 48.15 PK2 342 -27.4 0 54.95 - - 74 -19.05 120 332 H
*4.959 41.94 MAv1 342 -27.4 0 48.74 54 -5.26 - - 120 332 H
*7.439 40.31 PK2 35.7 -25.4 0 50.61 - - 74 -23.39 301 135 \
*7.441 31.15 MAv1 35.7 -25.3 0 41.55 54 -12.45 - - 301 \

9.922 48.15 PK2 37 -21.7 0 63.45 - - 74 -10.55 149 100 \
*12.397 37.2 PK2 393 -21.3 0 55.2 - - 74 -18.8 307 101 \
*12.397 27.91 MAv1 393 -21.3 0 45.91 54 -8.09 - - 307 101 "

* - indicates frequency in CFR15.205/IC8.10 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 15U22257-E1V1
FCC ID: DKN-601CR

DATE: 5/3/2016
IC ID: 1707A-601CR

9.2.

WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

9:UL Fremont,5m Chamber B 4 May 2816 22:45:88
Rodiated Emissions — 3 Meters
= Project Number: 15022257
8 Client:Echostar
Config EUT only (A95)
Mode :Below 1GHz
75 Tested by:39783 KK
El:
55
,_E‘ ’—
~
3 45 QPRI T TaBUU /Y i
K
3:
4
: i
“ w% y J 1
s AL, W""*
5
38 184 186806
Frequency (MHz)
Range () REUVB  Ref/Aitn  Det/fvg Tupe Suecp Pla  Fops/fods Position Range () REUABI  Ref/Attn  Dot/Avg Tupe Sueep Pio ¥oups/Mode  Position
1:38-20 12B<(-6B)/1M  97/18  PEAK/LogPur-Video fnsec(hutc) 4861 MAKH B-360degs H | 3:288-1800 128(-68)/1N  97/18 PERK/LogPur-Videa Jwsec(huto) €81 PAXH B-36Adegs H
FCC Port{SC_38-1BBBMHz. TST 38315 15 Jul 2814 Rev 9.5 24 Jun 2815
9:UL Fremont,5m Chomber B 4 May 2816 22:45:08
Rodioted Emissions — 3 Meters
= Project Number: 15022257
8 Client Echostar
Config:EUT only (A95)
Mode:Below 1GHz
75 Tested by:39783 KK
6|:
55
'_E\ ’_
N
3 45 PR Tt THB T D) f
m
3
3|: 3
o 5
T LT 6 7
it A Q o
ol ! A ‘ ,“\' ! I ) A
Rl AN ‘ b y Mbmum st
P, bt W A T L
= L !
g
5
308 180 1888
Frequency (MHz)
Range () RBUVBN  Ref/Pitn  Det/Avg Tupe Suacp Plo ¥owps/fods Fosition Range () REWURU  Ref/Atin  Det/Avg Type Seecp Pto  Foups/Mode Fosition
2:38-200 12B<C68)/1M 9718 PEAK/LogPur-Video fnsec(huta) 4081 MK B-36Acegs U | 4:208-108 BRCEE) /M 5118 PeR/Logfar-Vides  Jnsec(huto) 881 HAK B-3hdegs U
FCC Port{5C_36-188BMHz. TST 38315 15 Jul 2814 Rev 9.5 24 Jun 2815
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REPORT NO: 15U22257-E1V1 DATE: 5/3/2016
FCC ID: DKN-601CR IC ID: 1707A-601CR

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)
(dBuv) (dBuV/m)
4 *268.4 38.74 Pk 17 -26.4 29.34 46.02 -16.68 0-360 101 H
6 *268.2 37.93 Pk 17 -26.4 28.53 46.02 -17.49 0-360 299 \
1 53.6725 44.55 Pk 11 -28.6 26.95 40 -13.05 0-360 299 H
3 53.6725 50.67 Pk 11 -28.6 33.07 40 -6.93 0-360 101 \
2 161.1125 43.81 Pk 16.1 -27.4 32.51 43.52 -11.01 0-360 100 H
5 214.6 43.08 Pk 14.5 -26.9 30.68 43.52 -12.84 0-360 199 \
7 3219 36.63 Pk 18 -26.1 28.53 46.02 -17.49 0-360 101 \

* - indicates frequency in CFR15.205/IC8.10 Restricted Band

Pk - Peak detector
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REPORT NO: 15U22257-E1V1 DATE: 5/3/2016
FCC ID: DKN-601CR IC ID: 1707A-601CR

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS
FCC §15.207 (a)
RSS-Gen 8.8
Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 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: 15U22257-E1V1
FCC ID: DKN-601CR

DATE: 5/3/2016
IC ID: 1707A-601CR

6 WORST EMISSIONS

LINE 1 PLOT

128LJL Fremont, CA CE Room 3 May 20816 18:44:29
Conducted RFI Uoltage
Project No:15U22257
186 Client Name:Echostar
Mode | /Device:EUT Only
Test Uolt/Freq:Zigbee 128UAC/6BHz
92 Test By:43575 05
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FCCI5 CE Closs B 158kHz-38MHz Stepping.TST 38915 24 Feb 2816 Rev 8.5 26 May 2815
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Mode|/Device: EUT Only
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REPORT NO: 15U22257-E1V1 DATE: 5/3/2016
FCC ID: DKN-601CR IC ID: 1707A-601CR

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 1725 52.32 Qp 1.2 0 10.1 63.62 64.84 -1.22 - -

2 1725 31.91 Ca 1.2 0 10.1 43.21 - - 54.84 -11.63

3 .303 35.32 Qp .6 0 10.1 46.02 60.16 -14.14 - -

4 .303 21.39 Ca .6 0 10.1 32.09 - - 50.16 -18.07

5 52125 31.4 Qp 3 0 10.1 41.8 56 -14.2 - -

6 52125 28.48 Ca 3 0 10.1 38.88 - - 46 -7.12

7 .99825 20.82 Qp 3 0 10.1 31.22 56 -24.78 - -

8 .99825 16.53 Ca 3 0 10.1 26.93 - - 46 -19.07

9 7.86975 32.54 Qp .2 i 10.2 43.04 60 -16.96 - -

10 7.91025 19.35 Ca 2 1 10.2 29.85 - - 50 -20.15

11 24.10575 19.37 Qp 3 2 10.5 30.37 60 -29.63 - -

12 24.1935 13.98 Ca 3 3 10.5 25.08 - - 50 -24.92

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 1725 53.01 Qp 1.2 0 10.1 64.31 64.84 -.53 - -
14 1725 31.57 Ca 1.2 0 10.1 42.87 - - 54.84 -11.97
15 .34575 29.83 Qp .5 0 10.1 40.43 59.06 -18.63 - -
16 .348 15.77 Ca .5 0 10.1 26.37 - - 49.01 -22.64
17 52125 30.56 Qp 3 0 10.1 40.96 56 -15.04 - -
18 52125 27.44 Ca 3 0 10.1 37.84 - - 46 -8.16
19 1.428 19.22 Qp 2 i 10.1 29.62 56 -26.38 - -
20 1.4325 15.03 Ca 2 i 10.1 25.43 - - 46 -20.57
21 7.845 31.81 Qp .2 a1 10.2 42.31 60 -17.69 - -
22 7.86075 17.88 Ca .2 1 10.2 28.38 - - 50 -21.62
23 22.42613 16.15 Qp 3 2 104 27.05 60 -32.95 - -
24 22.4385 10.25 Ca 3 2 10.4 21.15 - - 50 -28.85

Qp - Quasi-Peak detector

Ca - CISPR average detection
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