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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: ECHOSTAR TECHNOLOGIES LLC
90 INVERNESS CIRCLE EAST
ENGLEWOOD CO, 80112, USA

EUT DESCRIPTION: HOME AUTOMATION GATEWAY PRODUCT
MODEL: ID: 087

SERIAL NUMBER: FCC1, FCC2 (RE06039Z00457L)

DATE TESTED: March 06, 2015 — May 14, 2015

APPLICABLE STANDARDS
STANDARD TEST RESULTS

CFR 47 Part 15 Subpart C Pass

UL LLC 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 LLC 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 LLC and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by UL LLC 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 Prepared By:
For UL LLC By:

Bart Mucha Jeff Moser
EMC Staff Engineer EMC Program Manager
UL — Consumer Technology Division UL — Consumer Technology Division
Page 5 of 80
UL LLC FORM NO: CCSUP4701l
12 LABORATORY DR., RESEARCH TRIANGLE PARK, NC 27709 TEL: (919) 549-1400

This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2009,
FCC CFR 47 Part 2, FCC CFR 47 Part 15 and KDB 558074 D01 v03r02.

Note — Radiated testing above 1GHz was performed on a 1.5m table height, per ANSI C63.10:
2013. All other testing was performed per ANSI C63.10: 2009.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 12 Laboratory Dr.,
Research Triangle Park, NC 27709, USA.

12 Laboratory Dr., RTP, NC 27709
[ ] Chamber A
X] Chamber C

UL LLC (RTP) is accredited by NVLAP, Laboratory Code 200246-0. The full scope of
accreditation can be viewed at http://ts.nist.gov/standards/scopes/2002460.htm.

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:

Test Uncertainty
Conducted Emissions (0.150-30MHZz) +/- 2.37 dB
Total RF power, conducted +/- 0.45 dB
RF power density, conducted +/-1.5dB
Spurious emissions, conducted +/- 1.46 dB
Radiated Emissions (30-1000 MHZz) +/- 6.04 dB (3m)
Radiated Emissions (1-6 GHz) +/- 5.96 dB
Radiated Emissions (6-18 GHz) +/- 6.10 dB
Radiated Emissions (18-26 GHz) +/- 6.81 dB

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

5.1. DESCRIPTION OF EUT

The EUT, EchoStar’s ID:087 Home Automation Gateway Product, is a controller with a portfolio
of connected devices offered as part of connected home services which allows the user to
manage their home automation connected devices on the TV and their connected mobile hand
held devices.

The EUT contains an 802.11a/b/g/n (n - 20MHz/40MHz) 2x2 MIMO transceiver, along with
Bluetooth, Bluetooth Low Energy, ZigBee and Z-Wave (908 MHz and 916 MHz) transceivers.

The Zighee 2.4GHz radio in the 1D:087 is derived from the RFMD RF6525 chipset.
The radio utilizes O-QPSK modulation at 256kbps.

This report covers the ZigBee radio. Other reports were issued to cover the other radio
technologies:

R10526502-RF1: 802.11 b/g/n 2.4 GHz
R10526502-RF2: 802.11 a/n 5 GHz
R10526502-RF3: Bluetooth
R10526502-RF4: Bluetooth Low Energy
R10526502-RF6: Z-Wave

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MH2z) (dBm) (mW)
2405 - 2480 802.15.4 ZigBee 18.4 69.18
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5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The Zigbee antenna is a trace antenna on the PCB. The trace antenna has a gain of 3dBi.
The 802.11a/b/g/n 2.4/5GHz radio uses two Airgain, model N2420DS series antennas.

WLAN Antenna O has a gain of 3.1dBi in the 2.4GHz band and 2.5dBi in the 5GHz band.
WLAN Antenna 1 has a gain of 3.1dBi in the 2.4GHz band and 2.5dBi in the 5GHz band.

Antenna 0 is J21 u.fl on the PCB and has a short cable, Antenna 1 is J20 u.fl on the PCB and
has a longer cable.

The Bluetooth antenna is a trace antenna on the PCB. The trace antenna has a gain of 3dBi.

The Z-wave antenna is a trace antenna on the PCB. The trace antenna has a gain of 1.6dBi.

54. SOFTWARE AND FIRMWARE
The driver SW for Zigbee: Nodetest version 1.0
The firmware in all units was: Linux kernel version 3.1.10
The driver for Bluetooth: HCI Control 1.0
The driver for Z-wave: ZWave test ZM5304
The driver for Wi-Fi: Linux MT7662 0.0.00

The test utility SW: Python Test Scripts rev. 1.0

5.5. WORST-CASE CONFIGURATION AND MODE

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

The device is a table-top device and was positioned as such during radiated and line-conducted
testing.
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FCC ID: DKNCS08

DATE: 2015-05-27

5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List

Description Manufacturer Model Serial Number FCCID
EUT AC adapter LITEON PB-1180-2ES1 ETC1444046079 -
Laptop PC HP EliteBook 8470p CNU342CL9Z -
Laptop PC AC adapter HP 677774-001 WCNXAOC3USIA7F
/O CABLES
1/0 Cable List
Cable |Port # of identical Connector |Cable Type |Cable Remarks
No ports Type Length
(m)
1 Ethernet |1 RJ45 CAT5UTP |15 .
Connection between laptop PC
and EUT used to control the
transmitter function of the EUT.
2 DC(12Vv) |1 2CDC Unshielded|1.8
Wall-wart AC adapter DC output
to EUT. Non-detachable.
AC 1 2CAC N/A 0 Wall-wart AC adapter’s AC input.
4 DC 1 2CDC Unshielded|1.8 Laptop AC adapter output to
laptop PC. Non-detachable
5 AC 1 3CAC Unshielded|1.8 Laptop PC power adapter AC
input. Detachable.
TEST SETUP

The EUT was configured as a table-top device connected to a located laptop PC over an
Ethernet cable. This Ethernet connection was used to control the transmitter function of the

EUT.
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SETUP DIAGRAM FOR TESTS

The following arrangement was ued for radiated and line-conducted testing.
EUT

AC Adapter

-| Wall-wart AC AC Mains @

adapter

@ AC Mains

The following arrangement was used for antenna-port testing.
Spectrum Analyzer
or Power Sensor

Coax cable
————

PC Laptop

AC Adapter

AC Mains

Wall-wart AC
-| adapter

@ 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:

Radiated Disturbance Emissions (E-field) — Chamber C

Equip. Model
ID Description Manufacturer | Number Last Cal. Next Cal.
; Sunol
ATooge | Hybrd Broadband i geignces JB1 2014-07-10 | 2015-07-31
ntenna
Corp.

AT0062 Double-Ridged

(Testing after | Waveguide Horn ETS Lindgren | 3117 2014-07-22 | 2015-07-31

02/28/2015) Antenna, 1to 18 GHz
ATO0067 Double-Ridged

(Testing before | Waveguide Horn ETS Lindgren | 3117 2014-02-19 | 2015-02-28
03/01/2015) Antenna, 1to 18 GHz
Horn Antenna, 18- MWH-
ATO0063 26.5GHz ARA 1826/B 2014-07-23 | 2015-07-31
SAC G Gain-Loss string for : .
(Hybrid) Hyrbid antenna at 3m Various Various 2015-02-01 | 2016-02-29
SAC_G Gain-Loss string for . .
(3117) 3117 antenna at 3m Various Various 2015-02-01 | 2016-02-29
SAC G Gain-Loss string for
(MWH-1826/B) ZV;/E-lSZG/B antenna| Various Various 2015-01-26 | 2016-01-31
SA0018 Spectrum Analyzer Agilent N9030A 2014-06-26 | 2015-06-30
SOFTEMI EMI Software UL Version 9.5 NA NA
HPF009 1GHz High-pass Filter | Micro-Tronics | HPM17672 2015-01-28 | 2016-01-31
HI0069 Igt”ee/ Humid/Pressure| ;1o parmer | 99760-00 2014-06-27 | 2015-06-27
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Wireless Conducted Measurement Equipment

Eqwlrl)Dment Description Manufacturer | Model Number Last Cal. | Next Cal.

Common Equipment
Spectrum Analyzer, 3Hz- Agilent

SA0020 44GHz Technologies E4446 2015-02-26(2016-02-29

PAR0037 Power Meter, 100kHz to HP 437B 2015-01-19/2016-01-31
110 GHz

MMO0143 Digital Multimeter Fluke 175 2014-09-04(2016-09-30

Hioosy |y emPiHUMId/PressUre )\ cole parmer 99760-00 2014-06-27|2015-06-27
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Power-line Conducted Disturbance Emissions - Voltage

EOIUIIloDmemDescription Manufacturer | Model Number Last Cal. | Next Cal.
SA0021 [EMI Test Receiver 9kHz- Rohde & ESR3 2014-05-26 [2015-05-31
3.6GHz Schwarz
ATAs0g | Coaxial cable, 201, BNC - RG-223 2014-09-15 [2015-07-31
male to BNC-male
HIO041 | Temp/Humid/Pressure Meter| Cole-Parmer | 99760-00 2015-03-23 |2016-03-31
SOFTEMI | EMI Software UL Version 9.5 NA NA
Transient Limiter, 0.009 to Electro-
ATA508 100 MHz Metrics EM 7600 2014-09-03 [2015-09-30
LISNOO2 | LISN, 50-ohm/50-uH, 2- Fischer FCC-LISN-50-25-2-
(EUT) | conductor, 25A Custom Com. | 01-550V 2014-09-04 2015-09-30
LISNOO3 | LISN, 50-ohm/50-uH, 2- Fischer FCC-LISN-50-25-2-
(AUX) | conductor, 25A Custom Com. | 01-550V 2014-09-04 12015-09-30
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7. MEASUREMENT METHODS

6 dB BW: KDB 558074 D01 v03r02, Section 8.1.
Output Power: KDB 558074 D01 v03r02, Section 9.1.1.

Power Spectral Density; KDB 558074 D01 v03r02, Section 10.2.

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v03r02, Section 11.0.

Qut-of-band emissions in restricted bands: KDB 558074 D01 v03r02, Section 12.0.
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8. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

8.1. ON TIME AND DUTY CYCLE RESULTS
Mode ON Time | Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) (linear) (%) (dB) (kHz)
2.4GHz Band
0O-QPSK Mode 100.000 | 100.000 1.000 100.00% 0.00 0.010
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8.1. DUTY CYCLE PLOTS

2.4 GHz BAND

DUTY CYCLE

Agilent Spectrum Analyzer - Swept SA
RL RF 506 DC SEMSE:INT ALIGN AUTO

12:13:45 AM Mar 06, 2015

PNO: Fast -»— Trig:FreeRun
IFGain:Low Atten: 16 dB

10dBidiv. Ref 111.99 dBpV
Log

#Avg Type: RMS TRACE 2458

TVPE Wi
peTF PPFFPP

Center 2.440000000 GHz
Res BW 8 MHz #VBW 50 MHz

MSG

Span 0 Hz
Sweep 101.3 ms (40001 pts)
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9. ANTENNA PORT TEST RESULTS

9.1. 802.15.4 MODE IN THE 2.4 GHz BAND

9.1.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

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

TEST PROCEDURE

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

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 2405 1.5840 0.5
Middle 2440 1.5741 0.5
High 2480 1.5888 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
s Agilent 09:54:54 Mar 27, 2015

RL

|Freq/ChanneI

Ref 41.25 dBm Atten 48 dB

a Mkrl 1.584 @ MHz
-8.15 dB

#Peak

StopFreq
_I 2 4B62HA00 GHz

Center Freq
240500000 GHz
StartFreq
248380008 GHz

CF Step
240000008 kHz
Auto Man

Center 2,405 @08 8 GHz
#Res BW 100 kHz #BH 308 kHz

Span 2.4 MHz
Sweep 1 ms (18081 pts)

Freq Offset
B.08000000 Hz

Signal Track
On Off
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6 dB BANDWIDTH MID CH
s Agilent 09:46:20 Mar 27, 2015

RL

|Freq/ChanneI

Ref 41.25 dBm

Atten 48 dB

a Mkrl 1.574 1 MHz
-0.28 dB

#Peak
Log

18
dB/

Offst

StopFreq
*I 2.44123750 GHz

Center Freq
244008808 GHz

StartFreq
243876250 GHz

CF Step
247500000 kHz
Auto Man

Center 2,440 066 @ GHz

#Res BH 108 kHz #VBH 380 kHz

Span 2.475 MHz
Sweep 1 ms (1001 pts)

Freq Offset
B.00000000 Hz
Signal Track
On Off]
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6 dB BANDWIDTH HIGH CH

W Agilent 10:05:18 Mar 27, 2015 RL |Freq/thanne|
a Mkrl 1.588 8 MHz Center Freq

582;;1.25 dBm Atten 408 oB -8.27 dB 5 15009000 GHx
StartFreq
247380008 GHz
Stop Freq
248120008 GHz

CF Step
248.000008 kHz
#PAvg Auto Man

V1 52 : Freq Offset
53 FC 0.00800000 Hz
AR

£t Signal Track
f>50k 0 oFf
Swp n =
Center 2.486 086 6 GHz Span 2.4 MHz ‘

#Res BH 108 kHz #\BH 388 kHz Sweep 1 ms (1001 pts)
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9.1.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 5% of
the 99 % bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The
spectrum analyzer internal 99% bandwidth function is utilized.

RESULTS
Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2405 2.3331
Middle 2440 2.3480
High 2480 2.3371
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99% BANDWIDTH

99% BANDWIDTH LOW CH

# Agilent 89:56:03 Mar 27, 20615

RL

| Measure

Ch Freq

Occupied Bandwidth

2.485 GHz

Trig Free
[Averages: 160 | |

1 Meas Off

Ref 41.25 dBm

Atten 40 oB

| Channel Power

#Samp

Log

‘ Occupied BH

19

dB/

11.2
dB

Offst | = i

‘ ACP

Multi Carrier

Center 2,485 800 GHz
#Res BH 47 kHz

Span 4.679 MHz

#YBH 150 kHz  #Sweep 168 ms (1061 pts)

Power

Occupied Bandwidth

2.3331 MHz

Transmit Freq Error  -25.038 kHz
% dB Bandwuidth

4.118 MHz*

Occ BH % Puwr 99.00 %
®x dB -26.00 dB

Power Stat
CCDF

More
1of 2
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REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

99% BANDWIDTH MID CH
W% Agilent 09:47:44 Mar 27, 2015 RL | Measure
|

Ch Freq 2.44 GHz Trig Free Meas Off
Decupied Bandwidth [Averages: 168 | |

| Channel Power

Ref 41.25 dBm Atten 40 dB
#3amp J Occupied BH
Log

18
dB/
Offst [ bl g

112 [ Al o ‘
dB

Multi Carrier
Center 2.440 GGG GHz Span 4.787 MHz Power

#Res BH 47 kHz #UBH 150 kHz  #Sweep 100 ms (1681 pts)
Power Stat

Occupied Bandwidth Occ BH % Pur  99.00 7 CCDF
2.3480 MH=z x dB -26.00 dB

Transmit Freq Error  -19.249 kHz
% dB Bandwidth 4,153 MHz*

More
1of 2
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REPORT NO: R10526502-RF5A
FCC ID: DKNCS08

DATE: 2015-05-27

99% BANDWIDTH HIGH CH
W Agilent 88:46:52 Apr 28, 2015

RL

| Measure

Ch Freq 2.48 GHz

Occupied Bandwidth

Trig Free
[Averages: 180 | |

Meas Off

| Channel Power

Ref 28 dBm Atten 28 dB

#Samp

Log

‘ Occupied BH

18

dB/
Offst

18.5

dB

ACP

| | [
Center 2,480 @88 GHz
#Res BH 47 kHz

#WBH 150 kHz

Span 4.659 MHz
#3weep 100 ms (1001 pts)

Multi Carrier
Power

Occupied Bandwidth
2.3371 MHz

Transmit Freq Error  -19.761 kHz
% dB Bandwidth 4.144 MHz*

Occ BH % Pur 99.60 ¥
% dB -26.08 dB

Power Stat
CCDF

More
1of?2
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REPORT NO: R10526502-RF5A

FCC ID: DKNCS08

DATE: 2015-05-27

9.1.3. OUTPUT POWER

LIMITS

FCC §15.247 (b)

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer whose bandwidth is set to a value
greater than or equal to the DTS bandwidth (6dB bandwidth) of the EUT (KDB 558074 D01
v03r02, Section 9.1.1).

RESULTS
Channel Frequency Output Limit Margin
Power
(MHz) (dBm) (dBm) (dB)
Low (11) 2405 15.63 30 -14.37
12 2410 18.40 30 -11.60
Middle (18) 2440 17.78 30 -12.22
22 2460 17.67 30 -12.33
23 2465 13.81 30 -16.19
24 2470 8.65 30 -21.35
25 2475 2.26 30 -27.74
High (26) 2480 -12.98 30 -42.98
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REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

OUTPUT POWER

OUTPUT POWER LOW CH
s Agilent 69:04:45 May 14, 2015 RL  [Freq/Channel

Mkrl 2.485 498 GHz Center Freq
532;&@.5 dBm #Atten 48 dB 15.63 dBm 5 48500000 Gl»
Log |

19 StartFreq

dB/ 246200008 GHz

Offst

105 StopFreq
240800008 GHz

CF Step
6BR.0AARRE kHz
Auto Man

Freq Offset
B.00006008 Hz
Signal Track
On 0ff]
Center 2.4085 00 GHz Span & MHz ‘
#Res BH 2 MHz #YBH 6 MHz Sweep 1 ms (1601 pts)
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REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

OUTPUT POWER CH 12 (2410 MHz)

s Agient 09:28:04 May 14, 2015 RL  [Freq/Channel
[CIEECEEICE Rrem—

Rof 405 dBn ___sfitten 40 4B 18.49 dBm| e
StartFreq
240700000 GHz
Stop Freq
2.41300000 GHz

CF Step
G0.000008 kHz
Auto Man

Freq Offset
B.00000066 Hz
Signal Track
On Off
Center 2.416 006 GHz Span & MHz ‘
#Res BH 2 MHz #UBH 6 MHz Sweep 1 ms (1001 pts)
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REPORT NO: R10526502-RF5A
FCC ID: DKNCS08

DATE: 2015-05-27

OUTPUT POWER MID CH
s Agilent 11:18:06 Apr 22, 2015

RL

|Freq/ChanneI

Ref 40.5 dBm Atten 46 dB

Mkrl 2.439 466 GHz
17.78 dBm

#Peak
Log

18
dB/

Offst
18.5

StartFreq
2. 43700000 GHz

Center Freq
244008808 GHz

StopFreq
2.44300008 GHz

CF Step
ERR.0AAGOG kHz
Auto Man

Center 2.440 @66 GHz

#Res BH 2 MHz #YEH 6 MHz

Span & MHz
Sweep 20 ms (1001 pts)

Freq Offset
B.00000000 Hz
Signal Track
On Off]
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REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

OUTPUT POWER CH 22 (2460 MHz)

s Agient 11:36:53 Apr 22, 2615 RL  [Freq/Channel
Mrl 2.459 388 BHo| Freq

5;\;;&@.5 dBm Atten 40 dB 1767 dBm| 2 1660000 Clta
StartFreq
245700000 GHz
Stop Freq
246300000 GHz

CF Step
G0.000008 kHz
Auto Man

Freq Offset
B.00000066 Hz
Signal Track
On Off
Center 2.466 006 GHz Span & MHz ‘
#Res BH 2 MHz #UBH 6 MHz Sweep 20 ms (1001 pts)
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REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

OUTPUT POWER CH 23 (2465 MHz)

s Agient 11:54:57 Apr 22, 2615 RL  [Freq/Channel
Mkrl 2464 412 BH Freq

5;\;;&@.5 dBm Atten 40 dB 13.81 dBm| 2 16500000 Gl
StartFreq
246200000 GHz
Stop Freq
2465300000 GHz

CF Step
G0.000008 kHz
Auto Man

Freq Offset
B.00000066 Hz
Signal Track
On Off
Center 2.465 006 GHz Span & MHz ‘
#Res BH 2 MHz #UBH 6 MHz Sweep 20 ms (1001 pts)
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REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

OUTPUT POWER CH 24 (2470 MHz)

s Agient 11:57:17 Apr 22, 2615 RL  [Freq/Channel
Mrl 2.463 406 BHz Freq

5;\;;&@.5 dBm Atten 40 dB 8.65 dBm| 2 17060000 Clta
StartFreq
246790000 GHz
Stop Freq
247300000 GHz

CF Step
G0.000008 kHz
Auto Man

Freq Offset
B.00000066 Hz
Signal Track
On Off
Center 2.476 006 GHz Span & MHz ‘
#Res BH 2 MHz #UBH 6 MHz Sweep 20 ms (1001 pts)
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REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

OUTPUT POWER CH 25 (2475 MHz)

s Agilent 12:04:33 Apr 22, 2915 RL |Freq/thanne|
Mikrl 2.474 318 GHz Center Freq
532;&@.5 dBm Atten 40 dB 2.26 dBm| 5 47500000 Gile
StartFreq
247200008 GHz
) Stop Freq
247300008 GHz

30.6

. CF Step
dBrm 600.000000 kHz
#PAvg Auto Man

v1 52 Freq Offset

53 FC ‘ 000000908 Hz
AR

£t

F%u)n Signal Track

Swp On Off

Center 2.475 606 GH Span & MHz ‘

#Res BH 2 MHz #/BH 6 MHz Sweep 20 ms (1001 pts)
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REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

OUTPUT POWER HIGH CH
W% Agilent 12:03:13 Apr 22, 2015 RL [Freq/Channel

Mkrl 2.480 702 GHz Center Freq
532;&@.5 dBm Atten 40 4B -12.98 dBm| 2 43000000 GHx
StartFreq
247700000 GHz
. StopFreq
2.48300000 GHz

30,8

dBmi CF Step

pA 600.000008 kHz
#rhvg Auto Man

v1 52 Freq Offset

53 FC ‘ 000000908 Hz
AR

£t

F%u)n Signal Track

Swp On Off

Center 2.480 606 GH Span & MHz ‘

#Res BH 2 MHz #/BH 6 MHz Sweep 20 ms (1001 pts)
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REPORT NO: R10526502-RF5A

FCC ID: DKNCS08

DATE: 2015-05-27

9.1.4. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11.25 dB (including 10 dB pad and 1.25 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Power
(MHz) (dBm)

Low (11) 2405 14.88
12 2410 18.20
Middle (18) 2440 17.68
22 2460 17.62

23 2465 13.78

24 2470 8.61

25 2475 2.16
High (26) 2480 -13.57
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REPORT NO: R10526502-RF5A
FCC ID: DKNCS08

DATE: 2015-05-27

9.1.5. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)

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

TEST PROCEDURE

Output power was measured based on the use of a peak measurement, therefore the power
spectral density was measured using PSD Option 1 in accordance with FCC KDB 558074 D01
v03r02, Section 10.2.

RESULTS
Channel Frequency PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2405 3.69 8 -4.31
Middle 2440 3.26 8 -4.74
High 2480 -30.76 8 -38.76

Note — CH11 was tested at the Mid Channel Power setting to achieve worst-case results.
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REPORT NO: R10526502-RF5A

FCC ID: DKNCS08

DATE: 2015-05-27

POWER SPECTRAL DENSITY

PSD LOW CH

% Agilent 10:61:24 Mar 27, 2015

RL

|Freq/thanne|

Ref 31 dBm

Atten 30 dB

Mkrl 2.484 845 6 GHz
3.69 dBm

#Peak

Center Freq
2. 40560008 GHz
StartFreq
2.4@381208 GHz
Stop Freq
248618508 GHz

#PAvg

V1 sz
53 FC

AA
£0f2

f>50k
Swp

#Res BH 3 kHz

Center 2,405 060 B GHz

Span 2.376 MHz

#YBH 18 kHz  Sweep 250.5 ms (1681 pts)

CF Step
237.600008 kHz
Auto Man

Freq Offset
B.A0EEEAEE Hz
Signal Track
On Off

Note — CH11 was tested at the Mid Channel Power setting to achieve worst-case results.

Page 37 of 80

UL LLC

12 LABORATORY DR., RESEARCH TRIANGLE PARK, NC 27709
This report shall not be reproduced except in full, without the written approval of UL LLC

FORM NO: CCSUP4701I
TEL: (919) 549-1400



REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

PSD MID CH

W% Agilent 09:49:58 Mar 27, 2015 RL |Freq/ChanneI

Mkrl 2.4339 546 7 GHz Center Freq
EF?:;;kl dBm Atten 30 dB 3.26 dBm 2 14000000 Glx

Log

19 Start Freq

dB/ 2438581950 GHz

Offst

’ StopFreq
244118058 GHz

CF Step

il 236.180008 kHz
Auto Man

Freq Offset
B.O00BBERE Hz
Signal Track
On Off]
Center 2.440 A0A B GHz Span 2.361 MHz
#Res BH 3 kHz #UBH 18 kH=z Sweep 249 ms (1001 pts) ‘
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REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

PSD HIGH CH
% Agilent 10:11:35 Mar 27, 2615 RL [Freq/Channel

P —

Ref -3 o Atten 10 dB =30.76 dBm Il 5 4500000 GHz

StartFreq

247880840 GHz
b3

| { g StopFreq

246119160 GHz

CF Step

238320000 kHz
#PAvg Auto Man

V1 52 Freq Offset
53 fC 0.00000060 Hz
AA

£t Signal Track
50k 0 ot
Swp n =
Center 2.486 086 6 GHz Span 2.383 MHz ‘

#Res BH 3 kHz #UBH 18 kHz  Sweep 251.3 ms (1001 pts)
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REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

9.1.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

Output power was measured based on the use of a peak measurement, which specifies an
attenuation of spurious emissions by at least 20dBc. However, a worst-case 30dBc attenuation
was used in this instance.

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. This test was performed per FCC KDB 558074 D01 v03r02,
Section 11.0.
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REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

RESULTS

BANDEDGE AND SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE

# Agilent 21:51:03 Apr 29, 2015 RL |Freq/ChanneI

Mkrz 2.399 88 GHz

- Center Freq
5s;a2k@ dBm Atten 26 4B 26.43 dBm > 40006000 Gl»

Log

18 StartFreq
dB/ 237000008 GHz
Offst Z |

StopFreq
243000068 GHz

CF Step
600000060 MHz
Auto Man

Center 2.400 09 GHz Span 68 MHz
#Res BH 108 kHz $UBM 300 kHz  Sweep 5.8 ms (1001 pt) || gg@e@%g@fgsﬁ
Marker Trace ¥ Axiz Amplituda i
1 1y 2,460 BB GHz ~26.58 dBm
2 1) 2.399 88 GHz -26.43 dBm Signal Track
On 0ff]

Note — CH11 was tested at the Mid Channel Power setting to achieve worst-case results.
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REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

LOW CH SPURIOUS

3% Agilent 21:52:15 Apr 29, 20815 RL |Freq/ChanneI

Mkrd 7.214 GHz

_ Center Freq
Eséai@ dBm 5 Atten 20 dB 57.60 dBm 130150000 Gh»

Log 1

19 Start Freq
dB/ 30.0000000 MHz
Offst P |

18.5

StopFreq
260000008 GHz

. : ol CF Step
Bt 2.59700000 GHz
#PRvg | Auto tan

Center 13.815 GHz Span 25.97 GHz
*Res BH 160 kHz SUBH 300 kHz _ Sneep 2.482 5 (8192 pro) || , FFed Offset
Marker Trace H Axiz Amplituda i
1 [ D] 2,485 GHz 13.88 dBm
2 (&5 2.398 GH -27.24 dB ‘ i
3 1 4.888 EH; -58.53 dBﬂ On Slgnal Trag]ckf
4 1 7.214 GHz -57.68 dEm —

Note — CH11 was tested at the Mid Channel Power setting to achieve worst-case results.
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REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE
W Agilent 21:43:81 Apr 29, 2015 RL [Freg/Channel

Mkrl 2.448 48 GHz Center Freq
ﬁgii@ dBm Atten 28 dB 14,98 dBm 5 44000000 GH>
i Start Freq

241000000 GHz
Stop Freq
2.47000000 GHz

CF Step
G.O0a06000 MHz
Auto Man

Freq Offset
B.00000000 Hz
Signal Track
On Off
Center 2.446 86 GHz Span 66 MHz ‘
#Res BH 108 kHz #WBH 306 kHz Sweep 5.8 ms (1881 pts)
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REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

MID CH SPURIOUS

3% Agilent 21:44:30 Apr 29, 2015 RL |Freq/ChanneI

Mkrd 24.783 GHz

_ Center Freq
Eséai@ dBm 5 Atten 20 dB 49.74 dBm 130150000 Gh»

Log T

19 Start Freq
dB/ 30.0000000 MHz
Offst |

18.5

StopFreq
260000008 GHz

4
L+ 2

8l | CF Step
P 2.59700000 GHz
#PRvg | Auto tan

Center 13.815 GHz Span 25.97 GHz
#Res BH 100 kHz #UBH 300 kHz  Sweep 2.482 5 (8192 pts) || %@e@%g@fgsﬁg
Marker Trace H Axiz Amplituda i
1 1y 2.448 GHz 14.51 dBm
2 1 4,881 GH -59.84 dB ‘ H
3 1y 7.319 EH; -57.5@ dBm On Slgnal Trag]ckf
4 1 24,783 GHz -49.74 dBm _
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REPORT NO: R10526502-RF5A

FCC ID: DKNCS08

DATE: 2015-05-27

BANDEGDE AND SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE (CH 26)
# Agilent 21:46:16 Apr 29, 2615

RL

|Freq/ChanneI

Ref 28 dBm

Atten 20 oB

Mkrz 2.483 86 GHz
-21.37 dBm

#Peak

Center Freq
248350000 GHz

Log
18

dB/

Offst

StartFreq
245350008 GHz

18.5

StopFreq
251300868 GHz

#PAvg

p
600000060 MHz
Man

Center 2,483 58 GHz
#Res BW 100 kHz

#WBH 300 kHz

Span 68 MHz
Sweep 5.8 ms (1001 pts)

Marker
1
2

X Auiz
2,483 56 GHz
2,483 86 GH=z

Amplituda
-38.95 dEm
-21.37 dBn

Freq Offset
A.000000008 Hz

Signal Track
0ff]

Note — CH26 was tested at the Mid Channel Power setting to achieve worst-case results.
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REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

HIGH CH SPURIOUS

3% Agilent 21:48:46 Apr 29, 2015 RL |Freq/ChanneI

Mkrd 7.443 GHz

_ Center Freq
Eséai@ dBm 5 Atten 20 dB 58.38 dBm 130150000 Gh»

Log ]

19 Start Freq
dB/ 30.0000000 MHz
Offst |

18.5

StopFreq
260000008 GHz

. N CF Step
|
|

| 2.59700000 GHz

|
Center 13.815 GHz Span 25.97 GHz
*Res BH 160 kHz SUBH 300 kHz _ Sneep 2.482 5 (8192 pro) || , FFed Offset
Marker Trace H Axiz Amplituda i
1 [ D] 2.481 GH=z 14.83 dBm

2 (&5 2.498 GH -37.79 dB ‘ i

3 1 4.968 EH; -57.63 dBﬂ On Slgnal Trag]ckf
4 1 7.443 GHz -58.28 dEm —

Note — For Conducted Spurious, the High Channel was tested at the same power setting as Mid
channel to achieve worst-case results.

Auto Man
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REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

10. RADIATED TEST RESULTS

10.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

KDB 558074 D01 v03r02, Section 12.0

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uvV/m)at3m (dBuV/m) at 3m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for below 1GHz
measurements and 1.5 m above the ground plane for above 1GHz measurements. The antenna
to EUT distance is 3 meters.

For measurements below 1 GHz the resolution bandwidth is set to 120 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; the video bandwidth
is set to 1 MHz for peak measurements and as applicable for average measurements.

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

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The
EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned
from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

10.2. TRANSMITTER ABOVE 1 GHz

10.2.1. TX ABOVE 1 GHz FOR 802.15.4 MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL-CH 11)

HORIZONTAL
UL-RTP EMC: Chamher C 13 Moy 2815 181741

Restricted Bondedge

125

: : : : : Custamer: Echostor

LRES] o e Project Number: 18526582 (15LBEAG)
: : : : : Config: IDBE7 (FCCI), ZigBee
: : ; H | Made: 24H5MH=z

I —— R - Tested by: M. Nolting

a5

o0
o

CdBul/ m)
M ~J
8] &

9]]
9]}

45

B i B

2. 31 | ' ' T8 SMHz/ ' ' Tz 415
Freguency (GHz)

Rorge (D FBWUBL  Ref/httn  Detifvg Type Sesp  Pto WupsM|  Range o) PUARM  Ref/fittn  Detdvg lipe Sweep  Pts  Fopsifade Fo
12712415 HCEBIN 13520 PEKPar gD Bnsecliuta) BB NOH | 22302415 MCBENH (28 AERPu OB Deeeclhule) 931 IBITHG 12

Marker Frequency Meter Det AT0062 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuVv) (dBuv/m) (dBuv/m)
1 *2.39 54.31 Pk 321 -26.7 59.71 - - 74 -14.29 12 149 H
2 *2.388 56.24 Pk 321 -26.7 61.64 - - 74 -12.36 12 149 H
3 *2.39 45.63 RMS 321 -26.7 51.03 54 -2.97 - - 12 149 H
4 *2.39 45.86 RMS 321 -26.7 51.26 54 -2.74 - - 12 149 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

VERTICAL
|75 UL-RTF EMC: Chomker C 13 Moy 2615 19:13:57
| i Restricted Bandedge
Customer: Echostor
L Project Number: 18526582 (15LBEBS)
Contig: IDWBY (FCCI), ZigBee
; : : : : Mode: 24B85MHz
15 fommmmeeeeeees ................. ........ Tested bg: M. Nalti ng
S s e o s . s

CBul/m)

L R R L .l G,lit i B i L
2. 31 18, 5MHz/ 2.415
Freguency (GHz)
Range (Bz) REWVBU  Ref/htin  Del/fvg Tupe Siep Pts #ups/M]  Range (6Hz) TR Ref/fittn Detdivg Tupe Swesp Pls FwpsMade Po
Marker Frequency Meter Det AT0062 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)

1 *2.39 53.59 Pk 321 -26.7 58.99 - - 74 -15.01 290 365 \

2 *2.389 55.12 Pk 321 -26.7 60.52 - - 74 -13.48 290 365 \

3 *2.39 43.65 RMS 321 -26.7 49.05 54 -4.95 - - 290 365 \

4 *2.389 43.98 RMS 321 -26.7 49.38 54 -4.62 - - 290 365 Vv
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

RESTRICTED BANDEDGE (CH 12)

HORIZONTAL
UL-RTP EMC: Chamker C 13 Moy 2815 18:49:23
| i i i | Restricted Bamdedge

125

: ; : : : Customer: Echostor
L e . Project Number: 18526582 (13LERBE)
; ; ; ; ; Contig: IDHBY (FCCI), ZigBee

: : : : : Mode: 2418MHz
1 PG feermmmeeeeeees O —— e S Tested by: M. Nolting

CdBul/m)

B

2. 31 | ' ' B SMHz/ ' ' 2415
Freguency (GHz)

Rorge (G5 BRI Ref/httn  Destifg Type Sesp  Pto WupsM  Range ) BUABM  Refifitn  Detdivg e Sweep  Pts  Hupsilade o
12102415 KGRI 1352 PEKPar gD Bnsecliuta) BB NGH | 22302415 MOGENH (08 AERPu gtRE) Deeeclhule) 9081 IBITHE 11

Marker Frequency Meter Det AT0062 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fltr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuVv) (dBuv/m) (dBuv/m)
1 *2.39 55.03 Pk 321 -26.7 60.43 - - 74 -13.57 11 150 H
2 *2.39 56.11 Pk 321 -26.7 61.51 - - 74 -12.49 11 150 H
3 *2.39 45.29 RMS 321 -26.7 50.69 54 -3.31 - - 11 150 H
4 *2.39 45.6 RMS 321 -26.7 51 54 -3 - - 11 150 H

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

Page 50 of 80

UL LLC FORM NO: CCSUP4701l
12 LABORATORY DR., RESEARCH TRIANGLE PARK, NC 27709 TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

VERTICAL
|55 UL-RTFP EMC: Chomker C 13 May 26815 192544
| i Restricted Bamdedge
: ; : : : Customer: Echostor
L e . Project Number: 18526582 (13LERBE)
; ; ; ; ; Contig: IDHBY (FCCI), ZigBee
: : : : : Mode: 241BMHz
1 PG feermmmeeeeeees O —— e S Tested by: M. Nolting
S e e
=
~
=
3
jun]
=
L B I B A S —
2. 31 1B, 5MHz/ 2.415
Freguency (GHz)
Rorge () RV Ref/httn  ebifug Type S Pe Bupe/W Range (R PN Ref/ftin Detdvg ype Swep Pts HpeMode Po
Marker Frequency Meter Det AT0062 Amp/Cbl/ Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) Fitr/Pad Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
2 *2.388 54.81 Pk 321 -26.7 60.21 - - 74 -13.79 293 363 \
1 *2.39 53.87 Pk 321 -26.7 59.27 - - 74 -14.73 293 363 \
3 *2.39 43.36 RMS 321 -26.7 48.76 54 -5.24 - - 293 363 \
4 *2.39 44.15 RMS 321 -26.7 49.55 54 -4.45 - - 293 363 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

RESTRICTED BANDEDGE (HIGH CHANNEL — CH 26)

HORIZONTAL
o5 UL-RTF EMC: Chomber C & Mar 2015 B4:57.52
i i : i ‘ Restricted Bondedge
: : : : : Echostar
TS P e B e Number: 1BS26582 (151 BAES)

CDnFigi I0KBBY (FCC12, ZigBEE
Mode: Z2488MHz
Tested by: M. Nolting

CcBul/m2

2 J6 ' ' ‘ 9 3z ‘ ' ‘ > 563
Fr‘equencg LaH=z2

Ronge: (GHz) RBALVE Reffitin  Det/ivg Typ Sueep Pts f5ups/Mn  Rorge (Ghiz) RELVB Reffittn  Det/fvg Tup Sueep Pts 13upsitode P
1:2.46-2.563 1HC-6clB)/3H |67/18 PEAKFur fvg(RHS)  nsec(iuto) SOBI HAXH | 22 4672 563 THC-EcB /3 187/18  AVER/Fur AvglRNI)  OBmeechutc) DERT  1BETRVG 3

Marker |Frequency| Meter Det AT0062 |Amp/Cbl/|Corrected | Average | Margin |Peak Limit|PK Margin| Azimuth | Height | Polarity
(GHz) Reading (dB/m) | Fltr/Pad | Reading Limit (dB) |[(dBuVv/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m) | (dBuV/m)
1 *2.484 50.97 Pk 323 -26.5 56.77 - - 74 -17.23 323 111 H
2 *2.484 50.29 Pk 323 -26.5 56.09 - - 74 -17.91 323 111 H
3 *2.484 41.24 RMS 323 -26.5 47.04 54 -6.96 - - 323 111 H
4 *2.484 41.56 RMS 323 -26.5 47.36 54 -6.64 - - 323 111 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

VERTICAL

|25 UL-RTF EMC: Chaomber C & Mar 2015 RAe: 5234
‘ i i Restricted Bondedge
| ! ! | : Fchostar

R e Project Number: 1B526582 (15LBAGE)
' : : ' ' Config: IDBE7 (FCC1), ZigBee
: ; : ; ; Mode: 2488MHz

S e —— SR NS S U U Tested by: M. Nalting

L T R T B e B e S T S

CdBul/m2

2.45 ‘ ' ' TP 3Rz ‘ ' ' 2 563
Frequencg [EH=z)

Range: (GHz) RBL/VEW ReffAttn  Det/Rwg Typ Sueep Pts #5upsitn  Rorge [GHz) REAVB Ref/Atin  Det/fivg Typ Sueep Pts 13upaitode  Po

Marker |Frequency| Meter Det AT0062 |Amp/Cbl/|Corrected | Average | Margin |Peak Limit|PK Margin| Azimuth | Height | Polarity
(GHz) Reading (dB/m) | Fltr/Pad | Reading Limit (dB) | (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) | (dBuV/m)
1 *2.484 47.94 Pk 32.3 -26.5 53.74 - - 74 -20.26 289 345 \%
2 *2.484 48.21 Pk 32.3 -26.5 54.01 - - 74 -19.99 289 345 \%
3 *2.484 38.26 RMS 32.3 -26.5 44.06 54 -9.94 - - 289 345 \%
4 *2.484 38.3 RMS 32.3 -26.5 44.1 54 9.9 - - 289 345 \%
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

RESTRICTED BANDEDGE (CHANNEL 25)

HORIZONTAL
|25 UL-RTP EMC: Chamker C & Mar ZB15 A% 39:683
: i i ‘ ‘ Restricted Bondedge
Echostar
“|Pro ject Number: 108526502 (15LBROS)
Camf‘igi I0RBY7 (FCC1d, zigBEE
| : : 1 ; Mode: 2475HHz
S e —— SR NS S U U Tested by: M. Nalting
gl ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
L RN A H i B i
< Peaki Limit (dBul/m3
Dj e 1 R I rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
o ;
2
(S5 S SN S T e S
o
iy, 5
T T RRNAN "
DD b e R ==
; L T . . ‘ et ; I
e s s et St s S s
R e Al L
2 .96 | ' ' e M | ' 2563

Freqguency (GHzI

Rarge: (GHz) RBL/VEW ReffAttn  Det/Awg Typ Sueep Pts #5upsitn  Rorge [GHz) REAVBL Ref/Atin  Det/fivg Typ Sueep Pts 13upaitode  Po
1:2 46-2.363 -k /3 125788 FERK/Pur Aeg(RME)  CHnsectfutol SEBT  BAXH | 22 46-2 563 1HC-EB /3 125726 AVER/Fur vgRM)  Clmsecthuto) OBET  1BETAUG 33

Marker |Frequency| Meter Det AT0062 |Amp/Cbl/|Corrected | Average | Margin |Peak Limit|PK Margin| Azimuth | Height | Polarity
(GHz) Reading (dB/m) | Fltr/Pad | Reading Limit (dB) |[(dBuVv/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m) | (dBuV/m)
1 *2.484 53.83 Pk 323 -26.5 59.63 - - 74 -14.37 324 111 H
3 *2.484 44.57 RMS 323 -26.5 50.37 54 -3.63 - - 324 111 H
4 *2.484 44 .95 RMS 323 -26.5 50.75 54 -3.25 - - 324 111 H
2 *2.485 55.29 Pk 323 -26.5 61.09 - - 74 -12.91 324 111 H
5 *2.485 44.39 RMS 32.3 -26.5 50.19 54 -3.81 - - 324 111 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

VERTICAL
1251JL*RTP EMC: Chamber C 6 Mar 2815 A7:8%:33
‘ i i Restricted Bondedge
| ! ! | : Fchostar
R e Project Numker: 18526582 (15LBBGS)
! ! ! ! ! Camf‘igi IDE87 (FCC12Y, zigBEE
; i ; ; ; Mode: 2475MHz
S e —— SR NS S U U Tested by: M. Nalting
A AA—
B Femmeeemmeeemmeebomee e
E
~
>
3
jos}
z

2.45 ‘ ' ' TP 3Rz ‘ ' ' 2 563
Frequencg [EH=z)

Range: (GHz) RBL/VEW ReffAttn  Det/Rwg Typ Sueep Pts #5upsitn  Rorge [GHz) REAVB Ref/Atin  Det/fivg Typ Sueep Pts 13upaitode  Po

Marker |Frequency| Meter Det AT0062 |Amp/Cbl/|Corrected | Average | Margin |Peak Limit|PK Margin| Azimuth | Height | Polarity
(GHz) Reading (dB/m) | Fltr/Pad | Reading Limit (dB) | (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) | (dBuV/m)
1 *2.484 48.17 Pk 32.3 -26.5 53.97 - - 74 -20.03 284 345 \%
2 *2.484 49.01 Pk 32.3 -26.5 54.81 - - 74 -19.19 284 345 \%
3 *2.484 38.84 RMS 32.3 -26.5 44.64 54 -9.36 - - 284 345 \%
4 *2.484 39.03 RMS 32.3 -26.5 44.83 54 -9.17 - - 284 345 \%
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

RESTRICTED BANDEDGE (CHANNEL 24)

HORIZONTAL
UL-RTF EMC: Chember C € Mor 2815 B5:49:15

Restricted Bondedge

Fchostar

“|Pro ject Number: 108526502 (15LBROS)
Camf‘igi I0RBY7 (FCC1d, zigBEE

d : : : ; Mode: 2478MHz

[ e —— S U S U O Tested by: M. Nalting

125

an
9]}

CdBul/m2
|
i

m)l
ul

9]}
Ul

e S e e e

e

2.45 ‘ ' ' TP 3Rz ‘ ' ' 2 563
Frequencg [EH=z)

Rarge: (GHz) RBL/VEW ReffAttn  Det/Awg Typ Sueep Pts #5upsitn  Rorge [GHz) REAVBL Ref/Atin  Det/fivg Typ Sueep Pts 13upaitode  Po
1:2 46-2.363 -k /3 125788 FERK/Pur Aeg(RME)  CHnsectfutol SEBT  BAXH | 22 46-2 563 1HC-EB /3 125726 AVER/Fur vgRM)  Clmsecthuto) OBET  1BETAUG 33

Marker |Frequency| Meter Det AT0062 |Amp/Cbl/|Corrected | Average | Margin |Peak Limit|PK Margin| Azimuth | Height | Polarity
(GHz) Reading (dB/m) | Fltr/Pad | Reading Limit (dB) |[(dBuVv/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m) | (dBuV/m)
1 *2.484 53.01 Pk 323 -26.5 58.81 - - 74 -15.19 324 111 H
2 *2.484 54.65 Pk 323 -26.5 60.45 - - 74 -13.55 324 111 H
3 *2.484 43.91 RMS 323 -26.5 49.71 54 -4.29 - - 324 111 H
4 *2.484 44.74 RMS 323 -26.5 50.54 54 -3.46 - - 324 111 H
5 *2.494 43.39 RMS 324 -26.5 49.29 54 -4.71 - - 324 111 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

VERTICAL
125UL*RTF’ EMC: Chamber C 6 Mar 2815 A7:1%:57
‘ i i Restricted Bondedge
| ! ! | : Fchostar
R e Project Numker: 18526582 (15LBBGS)
' : : ' ' Config: IDBE7 (FCC1), ZigBee
; i ; ; ; Mode: 247B8MHz
S s — S U S U . Tested by: M. Nalting
S ..., i
5 Fmmeeemmeeeepoesbed b e
E
~
>
3
jos}
z

2.45 ‘ ' ' TP 3Rz ‘ ' ' 2 563
Frequencg [EH=z)

Range: (GHz) RBL/VEW ReffAttn  Det/Rwg Typ Sueep Pts #5upsitn  Rorge [GHz) REAVB Ref/Atin  Det/fivg Typ Sueep Pts 13upaitode  Po

Marker |Frequency| Meter Det AT0062 |Amp/Cbl/|Corrected | Average | Margin |Peak Limit|PK Margin| Azimuth | Height | Polarity
(GHz) Reading (dB/m) | Fltr/Pad | Reading Limit (dB) |(dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) | (dBuV/m)
1 *2.484 47.65 Pk 323 -26.5 53.45 - - 74 -20.55 284 347 \%
3 *2.484 37.43 RMS 323 -26.5 43.23 54 -10.77 - - 284 347 \%
4 *2.484 38.63 RMS 323 -26.5 44.43 54 -9.57 - - 284 347 \%
2 *2.485 48.23 Pk 323 -26.5 54.03 - - 74 -19.97 284 347 \%
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10526502-RF5A
FCC ID: DKNCS08

DATE: 2015-05-27

RESTRICTED BANDEDGE (CHANNEL 23)

HORIZONTAL

125

6 Mar 2B15

BE:19:53

CdBul/m2

UL-RTF EMC: Chomber C

Restricted Bondedge

Fchostar
“|Pre ject Number:
CGHFigI
Made:

1AR2REEZ (1GLERERD
IbBe7 (FCC1), ZigBee

2465MH=
Tested by: M. Nalting

B e S S
2.46 18, 3MH=z/ 2 .563
Freqguency (GHzI
Rarge: (GHz) RBL/VEW ReffAttn  Det/Awg Typ S Pts #5upsitn  Rorge [GHz) REAVBL Ref/Atin  Det/fivg Typ Sueep Pts 13upaitode  Po
1:2 462,503 -6l /M 123/28  PEAR/Pur feg(RMS)  2nsectRuto) S0A1  BROXH | 202 462563 1HC-EdE)/3H 125766 AVER/Pur fvgRHS)  dnsecthuto) SART 1BETRUG 33
Marker |Frequency| Meter Det AT0062 |Amp/Cbl/|Corrected | Average | Margin |Peak Limit|PK Margin| Azimuth | Height | Polarity
(GHz) Reading (dB/m) | Fltr/Pad | Reading Limit (dB) |[(dBuVv/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m) | (dBuV/m)
1 *2.484 53.99 Pk 323 -26.5 59.79 - - 74 -14.21 322 128 H
3 *2.484 43.65 RMS 323 -26.5 49.45 54 -4.55 - - 322 128 H
2 *2.485 55.86 Pk 323 -26.5 61.66 - 74 -12.34 322 128 H
5 *2.489 55.36 Pk 323 -26.5 61.16 - - 74 -12.84 322 128 H
4 *2.489 44.89 RMS 323 -26.5 50.69 54 -3.31 - - 322 128 H

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

RMS - RMS detection
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REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

VERTICAL

|25 UL-RTF EMC: Chaomber C & Mar 2015 R7 . 56:H89
‘ i i Restricted Bondedge
| ! ! | : Fchostar

R e Project Number: 1B526582 (15LBAGE)
' : : ' ' Config: IDBE7 (FCC1), ZigBee
: ; : ; ; Mode: 2465MHz

TEAS feeeph Mo SR NS S U U Tested by: M. Nalting

L T R et T E e S T S S L RE e ERETRRREI R

CdBul/m2

2.45 ‘ ' ' TP 3Rz ‘ ' ' 2 563
Frequencg [EH=z)

Range: (GHz) RBL/VEW ReffAttn  Det/Rwg Typ Sueep Pts #5upsitn  Rorge [GHz) REAVB Ref/Atin  Det/fivg Typ Sueep Pts 13upaitode  Po

Marker |Frequency| Meter Det AT0062 |Amp/Cbl/|Corrected | Average | Margin |Peak Limit|PK Margin| Azimuth | Height | Polarity
(GHz) Reading (dB/m) | Fltr/Pad | Reading Limit (dB) | (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) | (dBuV/m)
1 *2.484 48.06 Pk 32.3 -26.5 53.86 - - 74 -20.14 290 337 \%
3 *2.484 37.4 RMS 32.3 -26.5 43.2 54 -10.8 - - 290 337 \%
2 *2.485 48.81 Pk 32.3 -26.5 54.61 - - 74 -19.39 290 337 \%
4 *2.489 39.02 RMS 32.3 -26.5 44.82 54 -9.18 - - 290 337 \%
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

RESTRICTED BANDEDGE (CHANNEL 22)

HORIZONTAL
|25 UL-RTFP EMC: Chamkber C & Mar 2815 A& 28:49
: i i ‘ ‘ Restricted Bondedge
| ! ! | ; Fchostar
[ PP et Number: |BS265E2 (151 BEEA)
' : : ' ' Config: IDBE7 (FCC1), ZigBee

Mode: 246BMHz
Tested by: M. Nalting

CdBul/m2
|
i

e e e e

e

2.45 ‘ ' ' TP 3Rz ‘ ' ' 2 563
Frequencg [EH=z)

Rarge: (GHz) RBL/VEW ReffAttn  Det/Awg Typ Sueep Pts #5upsitn  Rorge [GHz) REAVBL Ref/Atin  Det/fivg Typ Sueep Pts 13upaitode  Po
1:2 46-2.363 -k /3 125788 FERK/Pur Aeg(RME)  CHnsectfutol SEBT  BAXH | 22 46-2 563 1HC-EB /3 125726 AVER/Fur vgRM)  Clmsecthuto) OBET  1BETAUG 33

Marker |Frequency| Meter Det AT0062 |Amp/Cbl/|Corrected | Average | Margin |Peak Limit|PK Margin| Azimuth | Height | Polarity
(GHz) Reading (dB/m) | Fltr/Pad | Reading Limit (dB) |[(dBuVv/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m) | (dBuV/m)
1 *2.484 54.62 Pk 323 -26.5 60.42 - - 74 -13.58 322 111 H
2 *2.484 54.89 Pk 323 -26.5 60.69 - - 74 -13.31 322 111 H
3 *2.484 43.58 RMS 323 -26.5 49.38 54 -4.62 - - 322 111 H
4 *2.484 44.77 RMS 323 -26.5 50.57 54 -3.43 - - 322 111 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

VERTICAL

|25 UL-RTF EMC: Chaomber C & Mar 2015 RS 8181
: i i Restricted Bondedge
| ! ! | : Fchostar

R e Project Number: 1B526582 (15LBAGE)
' : : ' ' Config: IDBE7 (FCC1), ZigBee
: ; : ; ; Mode: 2468MHz

[ LS ——— SR NS S U U Tested by: M. Nalting

L L T BT S B S

CdBul/m2

2.45 ‘ ' ' TP 3Rz ‘ ' ' 2 563
Frequencg [EH=z)

Range: (GHz) RBL/VEW ReffAttn  Det/Awg Typ Sueep Pts #5upsitn  Rorge [GHz) REAVB Ref/Atin  Det/fivg Typ Sueep Pts 13upaitode  Po

Marker |Frequency| Meter Det AT0062 |Amp/Cbl/|Corrected | Average | Margin |Peak Limit|PK Margin| Azimuth | Height | Polarity
(GHz) Reading (dB/m) | Fltr/Pad | Reading Limit (dB) |(dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) | (dBuV/m)
1 *2.484 47.39 Pk 323 -26.5 53.19 - - 74 -20.81 289 338 \%
2 *2.484 49.15 Pk 323 -26.5 54.95 - - 74 -19.05 289 338 \%
3 *2.484 38.08 RMS 323 -26.5 43.88 54 -10.12 - - 289 338 \%
4 *2.484 39.58 RMS 323 -26.5 45.38 54 -8.62 - - 289 338 \%
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL - PLOT
UL-RTP EMC: Chamber C | | 11 Mor 2E15  17:53:42

Radiated Emissions 3-Meters

Customer: Echostar

Project Numker: 18526582 (15LBAEE)
Contig: IDBBY (FCC1), ZigBee

Made: 24B5MHz

Tested by:F. Lewis
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Note — For Radiated Spurious, the Low Channel was tested at the same power setting as Mid
channel to achieve worst-case results.
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REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

Marker |Frequency| Meter Det | AT0062 | Amp/Cbl/ | Corrected | Avg Limit | Margin | Peak Limit | PK Margin| Azimuth | Height | Polarity
(GHz) Reading (dB/m) | Fitr/Pad | Reading |(dBuV/m)| (dB) [(dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *3.889 50.89 PK2 33.6 -34.5 49.99 - - 74 -24.01 130 383 H
*3.889 35.59 MAv1 33.6 -34.5 34.69 54 -19.31 - - 130 383 H
2 *4.809 55.22 PK2 34.1 -32.8 56.52 - - 74 -17.48 306 101 H
*4.809 49.66 MAv1 34.1 -32.8 50.96 54 -3.04 - - 306 101 H
3 *5.453 45.04 PK2 34.5 -32 47.54 - - 74 -26.46 134 305 H
*5.45 31.04 MAv1 34.5 -32 33.54 54 -20.46 - - 134 305 H
4 *4.811 51.12 PK2 34.1 -32.8 52.42 - - 74 -21.58 305 306 \
*4.811 43,91 MAv1 34.1 -32.8 45.21 54 -8.79 - - 305 306 \
5 *3.889 50.81 PK2 33.6 -34.5 49.91 - - 74 -24.09 70 293 \
*3.888 35.6 MAv1 33.6 -34.5 34.7 54 -19.3 - - 70 293 \
6 *5.434 45.79 PK2 34.5 -31.9 48.39 - - 74 -25.61 316 283 \
*5.459 315 MAv1 34.5 -31.9 34.1 54 -19.9 - - 316 283 \
7 9.621 34.23 Pk 36.8 -27.8 43.23 - - 74 -30.77 0-360 250 Vv
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

MID CHANNEL - PLOT
UL-RTP EMC: Chomber C 11 Mar 2815 15:35:25

Rodiated Emissions 3-Meters

Customer: Echostar

Froject Numker: 18226582 C15LBBES)
Config: IDBE8Y (FCC1), ZigBee
Mode: 2448MH=z

Tested by: M. Nolting
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Range: (Gt BB Fef/ftin  Det/feg Typ Sucep Pis tSwpc/Made |  Fonge (G2 FEUABH  Ref/ttn  Det/fg Tup Sueep Plo 4Gups/tboe  Pos 4
11-1 1M(-GdE) 1ok 117728 PEAK/Pur Avg(RHS)  Timsec(uto) BEBT  HASH 1318 IMC-0dB)/38 E7 PEAKPur Fog(RHS)  STdmsecChutod 18k HAXH A-308
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REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

Marker |Frequency| Meter Det | AT0062 | Amp/Cbl/ | Corrected | Avg Limit | Margin | Peak Limit | PK Margin| Azimuth | Height | Polarity
(GHz) Reading (dB/m) | Fitr/Pad | Reading |(dBuV/m)| (dB) [(dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *3.89 50.76 PK2 33.6 -34.5 49.86 - - 74 -24.14 129 356 H
*3.889 3557 | MAvl | 336 -34.5 34.67 54 -19.33 - - 129 356 H
2 *4.879 54.95 PK2 34.1 -32.9 56.15 - - 74 -17.85 283 101 H
*4.879 49.17 | MAvl1 | 341 -32.9 50.37 54 -3.63 - - 283 101 H
3 *7.318 44.03 PK2 35.7 -29.1 50.63 - - 74 -23.37 296 102 H
*7.321 34.7 MAvl | 35.7 -29.1 413 54 -12.7 - - 296 102 H
5 *3.889 51.23 PK2 33.6 -34.5 50.33 - - 74 -23.67 69 292 \Y
*3.884 3573 | MAvl | 336 -34.5 34.83 54 -19.17 - - 69 292 \Y%
6 *4.879 51.07 PK2 34.1 -32.9 52.27 - - 74 -21.73 300 273 \Y
*4.879 43.62 | MAv1 | 34.1 -32.9 44.82 54 -9.18 - - 300 273 \Y%
8 *7.318 43.09 PK2 35.7 -29.1 49.69 - - 74 -24.31 12 396 \Y%
*7.318 3296 | MAvl | 357 -29.1 39.56 54 -14.44 - - 12 396 \Y
7 5.463 37.98 Pk 34.5 -31.9 40.58 - - 74 -33.42 0-360 250 Vv
4 9.757 33.29 Pk 37 -26.7 43.59 - - 74 -30.41 0-360 250 H
9 9.761 34.24 Pk 37 -26.8 44.44 - - 74 -29.56 0-360 250 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

HIGH CHANNEL - PLOT
UL-RTP EMC: Chomber C 11 Mar 2815 19:18:32

Rodiated Emissions 3-Meters

Customer: Echostar

Froject Numker: 18226582 C15LBBES)
Config: IDBE8Y (FCC1), ZigBee
Mode: 2488MHz

Tested by:!F . Lewis
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Range: (Gt BB Fef/ftin  Det/feg Typ Sucep Pis tSwpc/Made |  Fonge (G2 FEUABH  Ref/ttn  Det/fg Tup Sueep Plo 4Gups/tboe  Pos 4
11-1 1M(-GdE) 1ok 117728 PEAK/Pur Avg(RHS)  Timsec(uto) BEBT  HASH 1318 IMC-0dB)/38 E7 PEAKPur Fog(RHS)  STdmsecChutod 18k HAXH A-308

Note — For Radiated Spurious, the High Channel was tested at the same power setting as Mid
channel to achieve worst-case results.
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REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

Marker |Frequency| Meter Det | AT0062 | Amp/Cbl/ | Corrected | Avg Limit | Margin | Peak Limit | PK Margin| Azimuth | Height | Polarity
(GHz) Reading (dB/m) | Fitr/Pad | Reading |(dBuV/m)| (dB) [(dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 *4.961 53.69 PK2 34.1 -32.5 55.29 - - 74 -18.71 298 102 H
*4.959 47.63 MAv1 34.1 -32.6 49.13 54 -4.87 - - 298 102 H
2 *3.889 50.89 PK2 33.6 -34.5 49.99 - - 74 -24.01 135 387 H
*3.889 35.75 MAv1 33.6 -34.5 34.85 54 -19.15 - - 135 387 H
3 *7.441 43.68 PK2 35.7 -28.7 50.68 - - 74 -23.32 289 286 H
*7.441 34.28 MAv1 35.7 -28.7 41.28 54 -12.72 - - 289 286 H
4 *5.455 45.17 PK2 34.5 -32 47.67 - - 74 -26.33 127 318 H
* 5.455 31.37 MAv1 345 -32 33.87 54 -20.13 - - 127 318 H
6 *4.959 49.99 PK2 34.1 -32.6 51.49 - - 74 -22.51 299 249 \
*4.959 42.22 MAv1 34.1 -32.6 43.72 54 -10.28 - - 299 249 \
7 *3.911 50.33 PK2 33.6 -34.2 49.73 - - 74 -24.27 53 262 \
*3.888 35.11 MAv1 33.6 -34.5 34.21 54 -19.79 - - 53 262 \
8 *5.444 46.85 PK2 34.5 -31.9 49.45 - - 74 -24.55 360 287 Vv
*5.453 31.7 MAv1 34.5 -32 34.2 54 -19.8 - - 360 287 Vv
9 *7.442 42.11 PK2 35.7 -28.7 49.11 - - 74 -24.89 360 279 \
*7.441 32.02 MAv1 35.7 -28.7 39.02 54 -14.98 - - 360 279 \
5 9.917 33.6 Pk 37.1 -26.3 44.4 - - 74 -29.6 0-360 250 H
10 9.918 36.97 Pk 37.1 -26.2 47.87 - - 74 -26.13 0-360 250 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

10.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL & VERTICAL PLOT
95 UL-RTF EMC: Chamker C 12 Mar 2815 22.87 .53
i E E i L iRQdiated Emissions — 3 Metersg

: H H : H i |Customer: Echostaor

85 : e HProject Number: 18526582 C15LEBEA
‘ : P ‘|Config: IDBST C(FCCI2

! [Made: Worst-Cose ZigBee

75 ~ Tested by:B. Kiewra
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Roge (M) ROUABN  Rel/tin  Deidvg Top  Sweep Pis topstode |  Rage M) FGUAWGH  Relitn  Detfivg lp  Sweep Pto Hups/odk  Fosit
13280 1ZIK(BE)/H 910 PERK/LcgPur-Video  Insac(to) 4B HARH | 3.208-T68 20BN T8 PERogfur-Video  meecCiuto) AR HEH -39

Marker | Frequency Meter Det AT0066 Amp/Cbl (dB) | Corrected QPk Limit Margin | Azimuth | Height | Polarity
(MHz) Reading (dB/m) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)

5 *250.3 57.84 Pk 115 -30 39.34 46.02 -6.68 0-360 100 H

6 *250.3 52.64 Pk 115 -30 34.14 46.02 -11.88 0-360 200 \%

1 48.4679 58.51 Qp 8.5 -31.4 35.61 40 -4.39 0 105 Vv

2 49.6048 58.09 Qp 8 -31.4 34.69 40 -5.31 5 116 Vv

3 71.4351 54.82 Qp 8.3 -31.1 32.02 40 -7.98 232 127 Y

4 106.925 53.49 Pk 12.1 -30.8 34.79 43.52 -8.73 0-360 100 Vv
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
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REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

10.4. WORST-CASE 18-26GHz

SPURIOUS EMISSIONS 18 TO 26GHz (WORST-CASE CONFIGURATION)

HORIZONTAL & VERTICAL PLOT

UL-RTF EMC: Chamber C 12 Mor 2815 18:88.:46

Roadiated Emissiaons 3-Meters

Customer: Echostor

Praject Number: 1@5265B2 (15LEBES)
Cuhfigl IoBa7 (FCCHl), ZigBEE

Mode: Worst-Cose

Tested bg‘ M. ND|tihg
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Freguency (GHz2

Range (GHz) REUARH Fef/ftin  Detdivg Typ Sueep Pts #3upsMode Rorge (Gtiz) FEHAB Refittn  Det/fvg Tup Sueep Pts #upstoce  Posit)
1:18-20.5 MC-5dE) /M 8178 FERK/Fur Avg(RNS)  [Bmsec(Futo) I8k HAsH 18-85 IMC-BdE) /31 gl PERR/Pur- Aug(RMS)  TBmseclPutol 1Bk MARH 3-3a0)

Marker |Frequency| Meter Det Horn | Amp/Cbl | Corrected | Avg Limit | Margin |Peak Limit| PK Margin | Azimuth | Height | Polarity
(GHz) Reading AT0063 (dB) Reading |(dBuV/m)| (dB) |(dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuV/m)
1 *19.847 42.05 Pk 32.6 -32.6 42.05 54 -11.95 74 -31.95 0-360 200 H
2 *22.047 44.89 PK2 36.9 -31.7 50.09 - - 74 -23.91 163 149 H
*22.048 32.44 MAv1 36.9 -31.7 37.64 54 -16.36 - - 163 149 H
*23.748 42.18 Pk 335 -30.5 45.18 54 -8.82 74 -28.82 0-360 175 H
*18.643 42.8 Pk 323 -33.2 41.9 54 -12.1 74 -32.1 0-360 175 Vv
*22.146 45.58 PK2 36.5 -31.9 50.18 - - 74 -23.82 345 160 \%
*22.147 33 MAv1 36.5 -31.9 37.6 54 -16.4 - - 345 160 \%
5 21.576 42.3 Pk 35.5 -31.9 45.9 - - 74 -28.1 0-360 200 \%
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
Page 69 of 80
UL LLC FORM NO: CCSUP4701l
12 LABORATORY DR., RESEARCH TRIANGLE PARK, NC 27709 TEL: (919) 549-1400

This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 B tor 56 560 to 46
0.5-5 56 46
5-30 G0 S0

" Decreases with the logarithm of the frequency.

TEST PROCEDURE

Consistent with ANSI C63.4 and ANSI C63.10.
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REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

RESULTS

LINE 1 RESULTS
UL-RTF EMC 18 Apr 2015 208586
’ ‘ oo ‘ FCC 15.287 Limits

185

CUSTOMER: Echostor C15LEBABS)
I MODEL%: IDB87 (FCCT)

| Mode: Worst-caose ZigBEE
Conductar: L1
TESTED BY: M. Nolting

dBtulal =2

I
&)

o]
o]

26 Al g LY A TACAYI .

Frequency (MHz

Marker Frequency Meter Det LISN (dB) Limiter & Corrected QP Limit QP Margin Average Average
(MHz) Reading Cable (dB) Reading (dB) Limit Margin
(dBuv) (dBuVv) (dB)
1 .159 45.95 Qp 3 9.4 55.65 65.52 -9.87 - -
2 .16125 39.02 Ca 3 9.4 48.72 - - 55.4 -6.68
3 .1995 39.78 Qp 2 9.4 49.38 63.63 -14.25 - -
4 .1995 335 Ca 2 9.4 43.1 - - 53.63 -10.53
5 .24 36.53 Qp 2 9.4 46.13 62.1 -15.97 - -
6 .24 31.21 Ca 2 9.4 40.81 - - 52.1 -11.29
7 .27825 33.85 Qp 1 9.4 43.35 60.87 -17.52 - -
8 .2805 28.21 Ca 1 9.4 37.71 - - 50.8 -13.09
10 .39975 34.68 Ca 1 9.4 44.18 - - 47.86 -3.68
9 402 38.1 Qp 1 9.4 47.6 57.81 -10.21 - -
11 43575 36.54 Qp 1 9.4 46.04 57.14 -11.1 - -
12 44025 31.82 Ca 1 9.4 41.32 - - 47.06 -5.74

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: R10526502-RF5A DATE: 2015-05-27
FCC ID: DKNCS08

LINE 2 RESULTS
UL-RTP EMC 18 Apr ZB15 20011133
' ‘ oo b ‘ FCC 15.287 Limits

185

CUSTOMER: Echostar (15LBWEE)
N MODEL%: IDB87 (FCC1)
: : Mode: Worst-case 7igBee
: § § § Conductor: L2
S 1a] I ______________ __________ TESTED BY: M. Nolting

[ L U . U SULUUN SO O SO SO U OO L UL UL SR SN S S U U
~ OF Limit
7 o SO T T POty U AN s AR R
lJ
o055 e oo
2 1ﬁvehuge Limit
m ..................: .............
-
g Y P TN MR L S M e S et e M S SO SR MO ST S S SR
35 L L A i B R A LA b
e LR LRSI IHERR A UCURVANR .
] el -_—_eIAM
15 1 18 3M
Frequency (MHz)
Marker Frequency Meter Det LISN (dB) Limiter & Corrected QP Limit QP Margin Average Average
(MHz) Reading Cable (dB) Reading (dB) Limit Margin
(dBuv) (dBuv) (dB)
1 .159 45.73 Qp 3 9.4 55.43 65.52 -10.09 - -
2 .159 38.28 Ca .3 9.4 47.98 - - 55.52 -7.54
3 .1995 39.47 Qp 2 9.4 49.07 63.63 -14.56 - -
4 .1995 33.12 Ca .2 9.4 42.72 - - 53.63 -10.91
5 .23775 35.91 Qp .2 9.4 45.51 62.17 -16.66 - -
6 .24 30.39 Ca 2 9.4 39.99 - - 52.1 -12.11
7 .27825 33.32 Qp 1 9.4 42.82 60.87 -18.05 - -
8 .2805 27.34 Ca 1 9.4 36.84 - - 50.8 -13.96
10 .39975 33.9 Ca 1 9.4 43.4 - - 47.86 -4.46
9 402 37.1 Qp 1 9.4 46.6 57.81 -11.21 - -
11 43575 36.37 Qp 1 9.4 45.87 57.14 -11.27 - -
12 438 31.68 Ca 1 9.4 41.18 - - 47.1 -5.92

Qp - Quasi-Peak detector
Ca - CISPR average detection
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