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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, FCC9 (RE06039200418L)
DATE TESTED: February 18, 2015 — April 30, 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:

. -
i —

Aoz

Mike Ferrer Jeff Moser
EMC Program Manager EMC Program Manager
UL — Consumer Technology Division UL — Consumer Technology Division
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2009,
FCC CFR 47 Part 2, FCC CFR 47 Part 15 and DA 00-705 Rel. March 30, 2000.

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 (0.150-30MHz) +/- 2.37 dB
Total RF power, conducted +/- 0.45 dB
RF power density, conducted +/- 1.5 dB
Spurious emissions, conducted +/- 1.46 dB
Radiated Emissions (30-1000 MHz) +/- 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/40MHZz) 2x2 MIMO transceiver, along with
Bluetooth, Bluetooth Low Energy, ZigBee and Z-Wave (908 MHz and 916 MHZz) transceivers.

The Bluetooth 2.4GHz radio in the ID:087 is derived from the MediaTek MT7632U chipset.
The EUT does not support Adaptive Frequency Hopping (AFH) mode.

This report covers the Bluetooth 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-RF4: Bluetooth Low Energy
R10526502-RF5: ZigBee
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
(MHz) (dBm) (mW)
2402 - 2480 Basic GFSK 8.15 6.53
2402 - 2480 DQPSK 7.46 5.57
2402 - 2480 Enhanced 8DPSK 7.50 5.62
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5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The Bluetooth 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 0 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 Zigbee 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.
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5.4. SOFTWARE AND FIRMWARE

The firmware in all units was: Linux kernel version 3.1.10
The driver for Bluetooth: HCI Control 1.0

The driver SW for Zigbee: Nodetest version 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.

For the Enhanced Data rate modes, 8DPSK is considered worst-case and only select tests were
performed for DQPSK mode. Additionally, unless noted in the test report, all tests were
performed with the DH5 packet size as this was considered worst-case.

The device is a table-top device and was positioned as such during radiated and line-conducted
testing.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

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
I/O CABLES

1/O Cable List
Cable |Port # of identical Connector [Cable Type |[Cable Remarks
No ports Type Length
(m)

1 Ethernet |1 RJ45 CATS5UTP |15

Connection between laptop PC
and EUT used to control the
transmitter function of the EUT.

2 DC(12v) |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 2C DC 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

PC Laptop

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
AToogs | Hybrid Broadband | g eq JB1 2014-07-10 | 2015-07-31
Antenna
Corp.

AT0062 Double-Ridged

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

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

(Testing before | Waveguide Horn ETS Lindgren | 3117 2014-02-19 | 2015-02-28
03/01/2015) Antenna, 1 to 18 GHz
Horn Antenna, 18- MWH-
AT0063 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 . . Ao Ao
(3117) 3117 antenna at 3m Various Various 2015-02-01 | 2016-02-29
SAC G Gain-Loss string for
(MWH-1826/B) El;/'I[V:\%/nI-:—1826/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 Iﬂeert”e‘?/ 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
SAOD20 | Spectrum Analyzer, 3Hz- | Agilent E4446 2015-02-26(2016-02-29
44GHz Technologies
PAR0037 Power Meter, 100kHz to HP 437B 2015-01-19/2016-01-31
110 GHz
MM0143 Digital Multimeter Fluke 175 2014-09-04(2016-09-30
Hioosg | (emP/RUmIdIPressUre ) cole parmer 99760-00 2014-06-27|2015-06-27
Power-line Conducted Disturbance Emissions - Voltage
Equipment o
D Description 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, 201t BNC - | RG-223 2014-09-15 [2015-07-31
male to BNC-male
HI0041 | 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- o o
(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 2014-03-04 12015-09-30
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7. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

7.1. 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)
2.4 GHz band (Hopping OFF)
Bluetooth GFSK 100.000 | 100.000 1.000 100.00% 0.00 0.010
Bluetooth 8PSK 100.000 | 100.000 1.000 100.00% 0.00 0.010
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7.2. DUTY CYCLE PLOTS

HOPPING OFF

DUTY CYCLE GFSK MODE
#- Agilent 12:39:21 Apr 22, 2615 RL [Freq/Channel

‘ Center Freq
EsiaiS.S dBm Atten 30 4B 2 44100000 GHz
StartFreq
244100000 GHz
Stop Freq
2.44100000 GHz

CF Step
500000000 MHz

Auto Man

Freq Offset
B.A0GEEAEE Hz

Signal Track
On Off

Center 2.441 @88 GHz Span © Hz ‘
Res BH & MHz #BKH 58 MHz Sweep 20 ms (1001 pts)
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DUTY CYCLE 8DPSK MODE
% Agilent 12:40:40 Apr 22, 2015 RL |Freq/ChanneI

‘ Center Freq

Es;aszE dBm Atten 38 dB 5 44100000 GHa

Log

16 StartFreq

dB/ 2.44100868 GHz

e

dB StopFreq
2.44100068 GHz

CF Step
s §.00000000 MHz
#rhvg Futo tan

WL 52 Freq Offset
53 FC ‘ 000000000 Hz
AR

£ .

FTun Signal Track
On 0ff]

Center 2.441 006 GH Span @ Hz ‘

Res BH & MHz #UBH 58 MHz Sweep 28 ms (1001 pts)

™~

Page 17 of 125

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-RF3A
FCC ID: DKNCS08

DATE: 2015-05-27

8. ANTENNA PORT TEST RESULTS

8.1.

8.1.1.

LIMIT

BASIC DATA RATE GFSK MODULATION

20 dB AND 99% BANDWIDTH

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to =2 1% of the 20

dB bandwidth. The VBW is set to =2 RBW. The sweep time is coupled.

RESULTS - GESK

Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 2402 1014.6 901.5394
Middle 2441 955.0 903.4766
High 2480 1012.0 896.9605
Page 18 of 125
UL LLC FORM NO: CCSUP4701l

12 LABORATORY DR., RESEARCH TRIANGLE PARK, NC 27709

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

TEL: (919) 549-1400



REPORT NO: R10526502-RF3A
FCC ID: DKNCS08

DATE: 2015-05-27

20 dB BANDWIDTH

BANDWIDTH LOW CH
s Agilent 15:27:42 Feb 19, 2015

RL

|Freq/ChanneI

Ref 28 dBm Atten 28 dB

a Mkrl 1.814 6 MHz
8.28 dB

#Peak

Center Freq
240200000 GHz
StartFreq
248094972 GHz

StopFreq
2483856828 GHz

CF Step
2108856008 kHz
Auto Man

Center 2,402 @68 8 GHz

#hes BH 22 kHz #Y/BH 68 kHz

Span 2.101 MHz
#3weep 100 ms (1001 pts)

Freq Offset
B.AREEAARE Hz
Signal Track
On Off

BANDWIDTH MID CH
% Agilent 15:23:53 Feb 19, 2015

RL

|Freq/ChanneI

Ref 28 dBm Atten 26 dB

a Mkrl 955.8 kHz
-0.36 dB

#Peak
Log

18
dB/

Offst
18.5

Center Freq
244108888 GHz
StartFreq
2.43988438 GHz
StopFreq
244211562 GHz

CF Step
223.124068 kHz

Auto Man

Center 2,441 086 @ GHz

#Res BH 22 kHz #YBH 68 kHz

Span 2.231 MHz
#Sweep 100 ms (1001 pts)

Freq Offset
B.00000000 Hz

Signal Track
On Off]

—
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BANDWIDTH HIGH CH
# Agilent 15:31:01 Feb 19, 2815 RL [Freq/Channel

a Mkrl 1.812 8 MHz

Center Freq
ﬁsii@ dBm Atten 20 B 08,81 dB 5 43000000 GH»

StartFreq
247895456 GHz

StopFreq
245184544 GHz

CF Step
203055000 kHz
Auto Man

Freq Offset

5.60000A00 Hz

Signal Track
OFf

On

Center 2.430 @08 B GHz Span 2.891 MHz
#Res BH 22 kHz #YBH 68 kHz #3weep 100 ms (1001 pts)
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99% BANDWIDTH

BANDWIDTH LOW CH
s Agilent 15:28:32 Feb 19, 2015

RL

| Measure

Ch Freq 2.462 GHz

Occupied Bandwidth

Trig Free

[Averages: 180

Ref 28 dBm #Atten 20 dB

#Samp

I
Meas Off
| Channel Power

‘ Occupied

#YBH 68 kHz

Span 1.664 MHz
#35neep 100 ms (1001 pts)

BH
: ‘ ACP

Multi Carrier
Power

Occupied Bandwidth
991.5394 kHz

-4.121 kHz
917.757 kHz*

Transmit Freq Error
% dB Bandwidth

Occ BH % Pwr
x dB

99.00 %

-20.08 dB

Power Stat
CCDF

More
1of?2

BANDWIDTH MID CH
5 Agilent 15:24:53 Feb 19, 2015

RL

| Measure

Ch Freq 2.441 GHz

Occupied Bandwidth

Trig Free

|Hverages: 168

Meas Off

Ref 28 dBm #Htten 20 dB

Channel Power

#Samp

Log

18

Occupied BH

dB/

Offst

18.5

dB

Center 2.441 @06 B GHz
#Res BH 22 kHz

#YBH 68 kHz

Span 1.7
#Sweep 100 ms (1001 pts)

4 MHz

] Multi Carrier
Power

ACP

Occupied Bandwidth
903.4766 kHz

-5.169 kHz
918.358 kHz*

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pwr
% dB

99.00 %
-20.00 dB

Power Stat
CCDF

More
1of 2
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REPORT NO: R10526502-RF3A
FCC ID: DKNCS08

DATE: 2015-05-27

BANDWIDTH HIGH CH
s Agilent 15:31:51 Feb 19, 2015

RL

| Measure

Ch Freq 2.48 GHz

Trig Free

Occupied Bandwidth |Huerages: 108

l‘ Meas Off

Ref 28 dBm #Atten 20 dB

#Samp

Log

Channel Power
‘ Occupied BH

19

dB/

Offst

18.5

dB

#Res BH 22

] L
Center 2,430 A0A B GHz Span 1.79 MHz
kH #\BH 68 kHz #5Sweep 1068 ms (1001 pts)

Hultl Carrier
Power

Occupied Bandwidth Occ BH % Pwr
896.9605 kHz % dB

Transmit Freq Error  9.218 kHz
% dB Bandwidth 921862 kHz*

99.00 %
-20.00 dB

Power Stat
CCDF

More
1of?2
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

8.1.2. HOPPING FREQUENCY SEPARATION

FCC §15.247 (a) (1)

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

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = span and the
VBW is set to 2 RBW. The sweep time is coupled.

RESULTS - GESK

GFSK mode has a hopping channel carrier frequencies separated by 995 kHz which is greater
than the 20 dB BW.
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REPORT NO: R10526502-RF3A

FCC ID: DKNCS08

DATE: 2015-05-27

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION
s Agilent 15:43:01 Feb 19, 2015

RL

| Marker

Ref 28 dBm

Atten 28 dB

Mkrz2 2.439 995 GHz

#Peak Z

779 dBm 1

Select Marker

Normal

Delta

LgAv

Delta Pair
{Tracking Ref)
Ref A

Center 2.441 @88 GHz
#Res BH 300 kHz

#YBH 918 kHz

Span 5 MHz
Sweep 1 ms (1601 pts)

Marker Trace Type
1R (1 Freqg
la 1y Freqg
2 (1 Freqg

H Auiz
2.441 BBA GHz

995 kHz
2.439 995 GHz

Amplitude
7.8 dBn
-6.18 dB
7.79 dBn

Span Pair
Span Center

Note — The 20 dB BW for 2441 MHz is 955 kHz.
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

8.1.3. NUMBER OF HOPPING CHANNELS

LIMIT

FCC §15.247 () (1) (iii)

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

TEST PROCEDURE

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

RESULTS - GESK

Normal Mode: 79 Channels observed.
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

# Agilent 18:53:52 Feb 20, 2015 RL [Freg/Channel

a Mkrl 80.8 MHz Center Freq

5F?ia2k@ dBm Atten 20 B @832 dB 5 44000000 GH>
StartFreq
2.39000000 GHz
S Stop Freq
2.49000000 GHz

CF Step
100000008 MHz
Auto Man

Freq Offset
B.A0GEEAEE Hz

Signal Track
On Off

Center 2.448 @ GHz Span 108 MHz ‘
#Res BH 1 MHz #YBH 1 MHz Sweep 20 ms (1001 pts)
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

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

% Agilent 18:51:29 Feb 20, 2015 RL |Freq/ChanneI

Center Freq
Ref £0 dbm Atten 20 dB ‘ 2.41500600 GHz
Log ‘
19 StartFreq
dB/ LI 2.40000080 GHz
Offst
5%‘5 StopFreq
243000008 GHz

CF Step
3.00000000 MHz
LgAw Auto Man

V1 sz Freq Offset
53 FC 0.99090000 Hz
AR

£0f .

F1('u)n Signal Track
On 0ff

Swp —

Center 2.415 @8 GHz Span 38 MHz ‘

#Res BH 308 kHz #\JBH 306 kHz Sweep 20 ms (1001 pts)
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

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

% Agilent 10:51:54 Feb 20, 2015 RL |Freq/ChanneI

Center Freq
Ref £0 dbm Atten 20 dB ‘ 2.44500000 GHz
Log |
19 StartFreq
dB/ || 243000000 GHz
Offst
5%‘5 StopFreq
246000008 GHz

CF Step
3.00000000 MHz
LgAw Auto Man

V1 sz Freq Offset
53 FC 0.99090000 Hz
AR

£0f .

F1('u)n Signal Track
On 0ff

Swp —

Center 2.445 @8 GHz Span 38 MHz ‘

#Res BH 308 kHz #\JBH 306 kHz Sweep 20 ms (1001 pts)
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

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

% Agilent 10:52:26 Feb 20, 2015 RL |Freq/ChanneI

Center Freq
Ref £0 dbm Atten 20 dB ‘ 2.47500000 GHz
Log
19 StartFreq
dB/ || 246000000 GHz
Offst
5%‘5 StopFreq
249000008 GHz

CF Step
3.00000000 MHz
LgAw Auto Man

V1 sz Freq Offset
53 FC IR BRI A o saaeaonn Hz
AA

£t .

F1('u)n Signal Track
On Off

Swp —

Center 2.475 @0 GHz Span 38 MHz

#Res BH 300 kHz #BH 308 kHz Sweep 28 ms (1601 pts) ‘
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REPORT NO: R10526502-RF3A DATE: 2015-05-27

FCC ID: DKNCS08

AVERAGE TIME OF OCCUPANCY

FCC §15.247 (a) (1) (iii)

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

TEST PROCEDURE

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

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

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *
0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

RESULTS = GESK

Time Of Occupancy = 10 * xx pulses * yy msec = zz msec

DH Packet | Pulse | Number of | Average Time | Limit Margin
Width | Pulsesin | of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
GFSK Normal Mode
DH1 0.3672 32 0.118 0.4 -0.282
DH3 0.40377 16 0.065 0.4 -0.335
DH5 2.868 7 0.201 0.4 -0.199
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REPORT NO: R10526502-RF3A
FCC ID: DKNCS08

DATE: 2015-05-27

PULSE WIDTH - DH1

PULSE WIDTH — DH1
s Agilent 08:36:53 Feb 28, 2015

RL

|Freq/ChanneI

Ref 28 dBm Atten 26 dB

a Mkrl

367.2 ps

#Peak iR

-0.26 dB
1

Center Freq
244108868 GHz

Log
1@

X

dB/

Offst

StartFreq
2. 44100008 GHz

18.5

dB

StopFreq
244100008 GHz

LgAv

CF Step
106080660 MHz

Center 2.441 @88 GHz

Res BH 1 MHz #4BH 1 MHz

Span @ Hz

Sweep 400 ps (1081 pts)

Marker Trace Type
1R [¢ 5] Time
1a (1 Time

R Axiz

Amplituda

12.4 ps 7.49 dBm

367.2 pe

-B.26 dB

On

Freq Offset
000000000 Hz

Signal Track
Off
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REPORT NO: R10526502-RF3A

FCC ID: DKNCS08

DATE: 2015-05-27

PULSE WIDTH — DH3

NUMBER OF PULSES - DH3
s Agilent 08:45:41 Feb 28, 2015

| Marker

Ref 28 dBm

a Mkrl
Atten 28 dB

403.8 ps

Select Marker
08,18 dB 53 g

#Peak fir

| 1
|

1

Normal

Delta

LgAv

Ref

Delta Pair
{Tracking Ref)
A&

Center 2.441 @88 GHz
Res BH 1 MHz

Span @ Hz

Marker
1R
la

Trace
1
(1

#YBH 1 MHz Sweep 430 ps (1081 pts) Span

Type H Axiz Amplitude
Time 7.31 pe 7.83 dBm

Time 483.8 ps

g.18 de

Span Pair
Center
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REPORT NO: R10526502-RF3A
FCC ID: DKNCS08

DATE: 2015-05-27

PULSE WIDTH — DH5

PULSE WIDTH — DH5
s Agilent 08:48:36 Feb 28, 2015

RL

|Freq/ChanneI

Ref 28 dBm Atten 26 dB

a Mkrl  2.868 ms
-8.12 dB

#Peak [1ir

Center Freq
244108868 GHz

Log
1@

j-|

dB/

Offst

StartFreq
2. 44100008 GHz

18.5

dB

StopFreq
244100008 GHz

LgAv

CF Step
106080660 MHz

Center 2.441 @88 GHz
Res BH 1 MHz #WBH 1 MHz

Span @ Hz
Sweep 3 ms (18001 pts)

Marker Trace Type H Axiz
1R 1y Time 81 ps
1a 1 Time 2868 mz

Amplituda
7.97 dBn
-8.12 dB

On

Freq Offset
000000000 Hz

Signal Track
Off
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES - DH1
# Agilent 88:52:32 Feb 28, 2015 RL |Freq/ChanneI

Center Freq
Ref £0 dbm Atten 20 dB ‘ 244100000 GHz
Log
1@ StartFreq
dBs | ) ) 244100000 GHz
Offst
’ StopFreq
244100008 GHz

CF Step
1.00000060 MHz
Auto Man

Freq Offset
B.00006008 Hz
Signal Track
On Off]
Center 2.441 A8A GHz Span © Hz
Res BH 1 MHz #UBH 1 MHz Sweep 316 5 (1001 pts) ‘

Copyright 2000-2010 Agilent Technologies |
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

PULSE WIDTH — DH3
s Agilent 08:53:56 Feb 28, 2015 RL  [Freq/Channel

Center Freq
Ref 20 dbm Atten 20 dB ‘ 2.44100000 GHz
Log
18 StartFreq
dB/ 244100008 GHz
Offst
5%’5 i nEi ‘ StopFreq
244100668 GHz

CF Step

el 1-eeess600 MHz
Auto Man

Freq Offset
A.000000008 Hz

Signal Track
On 0ff]

Center 2.441 008 GHz Span @ Hz ‘
Res BH 1 MHz #YBH 1 MHz Sweep 3.16 5 (1001 pts)
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES - DH5
# Agilent B8:56:05 Feb 28, 2015 RL |Freq/ChanneI

Center Freq
Esgfk@ dBm Atten 20 dB ‘ 2.44100000 GHz
Log
19 StartFreq
dB/ 244100008 GHz
Offst

StopFreq
244100008 GHz

CF Step
1.00000060 MHz
Auto Man

Freq Offset
B.00006008 Hz
Signal Track
On Off]
Center 2.441 A8A GHz Span © Hz
Res BH 1 MHz #UBH 1 MHz Sweep 316 5 (1001 pts) ‘

Copyright 2000-2010 Agilent Technologies |
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

8.1.5. OUTPUT POWER

§15.247 (b) (1)

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz
band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125
watts.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer the analyzer bandwidth is set to a
value greater than the 20 dB bandwidth of the EUT.

RESULTS — GESK

Channel Frequency Output Power Directional Limit Margin
(MHz) (dBm) Gain (dBm) (dB)
(dBi)
Low 2402 7.51 3.00 30 -22.49
Middle 2441 8.15 3.00 30 -21.85
High 2480 7.94 3.00 30 -22.06
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

OUTPUT POWER

PEAK POWER LOW CH

i Agilent 11:16:27 Apr 38, 2015 RL |Freq/ChanneI
Mkrl 2.402 088 GHz Center Freq
Eef 30.5 dBm #Atten 30 dB 7.51 dBm 5 46266060 GH
Peak |
StartFreq
2.39946508 GHz
StopFreq
248453508 GHz

CF Step
587.000008 kHz
Auto Man

Freq Offset
B.00006006 Hz
Signal Track
On Off
Center 2.482 808 GHz Span 5.87 MHz ‘
#Res BH 3 MHz #YBH 3 MHz #5weep 100 ms (6A1 pts)
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

PEAK POWER MID CH
W% Agilent 11:14:25 Apr 38, 2815 RL |Freq/ChanneI

ERECECE L —
Ref 305 dBn ___ +fitten 30 dB 815 dBn Il 44100000 Gz

Peak |
StartFreq
243861250 GHz
. StopFreq
244336750 GHz

24.0

dEm CF Step

LoA 477.500008 kHz
gn Auto tan

ML 52 ‘ Freq Offset
33 Eg B.0RABAEEEN Hz

£(f)x
F%u];] Signal Track
Sp On Off

Center 2.441 @88 GHz Span 4.775 MHz ‘
#Res BH 3 MHz #YBH 3 MHz #3weep 108 ms (601 pts)
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

PEAK POWER HIGH CH
# Agilent 11:13:21 Apr 30, 20915 RL |Freq/ChanneI

Mkrl 2.480 051 GHz Center Freq
53;?;@'5 dBm #Atten 30 dB 7.94 dBm| 5 43000000 Gl»
Log

1@ StartFreq

4B/ 247747008 GHz
iy

. StopFreq

248253008 GHz

CF Step
506000000 kHz
Auto Man

Freq Offset
B.00006008 Hz
Signal Track
On 0ff]
Center 2.480 006 GH Span 5.06 MHz ‘
#Res BH 3 MHz #UYBH 3 MHz #Sweep 100 ms (BO1 pts)
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REPORT NO: R10526502-RF3A
FCC ID: DKNCS08

DATE: 2015-05-27

o
=
)

C
=
—

AVERAGE POWER

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS - GESK

The cable assembly insertion loss of 10.54 dB (including 10 dB pad and 0.54 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 2402 6.10
Middle 2441 6.64
High 2480 6.50
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

8.1.7. CONDUCTED SPURIOUS EMISSIONS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required. In addition, radiated emissions
which fall in the restricted bands, as defined in 815.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

TEST PROCEDURE

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

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

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

RESULTS - GESK

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

- Agilent 11:14:51 Feb 28, 2015 RL [Freq/Channel

Mkr2 2.399 948 GHz

- Center Freq
ﬁgii@ dBm Atten 28 dB 33.86 dBmI 5 40000000 GH»

| StartFreq
239250008 GHz

StopFreq
24875086008 GHz

l CF Step

1.50000668 MHz
Auto Man

#PAvg

Center 2.400 800 GHz Span 15 MHz
*Res BH 100 kHz WEH 300 iz Sweep 1467 ns (1061 pis) || , FFed Offset

Marker Trace Type ¥ Axig Amplituda
1 1 Freg 2,486 B8AE GHz -47.82 dBn
2 (1 Freg 2.399 948 GHz -33.86 dEm Signal Track
Off

On
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

LOW CHANNEL SPURIOUS

4 Agilent 15:29:44 Feb 19, 2015 RL [Freq/Channel

Mkrd 14.412 GHz

B Center Freq
5F?£a2k@ dBm . Atten 28 dB 42.49 dBmI 13.0150000 GH»

1
| StartFreq
300000008 MHz

StopFreq
26.0000808 GHz

CF Step
2.59700000 GHz
Auto

| Man
Center 13.815 GHz Span 25.97 GHz
#Res BH 100 kHz WUBH 300 kHz  Sweep 2.482 5 (8192 pts) || Eg@e@%g@fg Sﬁg

Marker Trace ¥ Axiz Amplitude ’

1 1 2.482 GHz 7.14 dBm
2 (4] 4,865 GH -61.24 dB ‘ i
3 1 7.2H85 EH; -G7.44 dBm On Slgnal Tragfkf
4 (4] 14,412 GHz -42.49 dBm =
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE

# Agilent 15:25:28 Feb 19, 2015 RL [Freg/Channel

Mkrl 2.440 888 GHz Center Freq

5F?iazk@ dBm Atten 20 dB 502 dBm 5 44100000 GHa
StartFreq
243350008 GHz
Stop Freq
244850008 GHz

CF Step
1.50000008 MHz
Auto Man

Freq Offset
B.A0GEEAEE Hz

Signal Track
On Off

Center 2.441 @88 GHz Span 15 MHz ‘
#Res BH 100 kHz #WBH 300 kHz  Sweep 1.467 ms (1001 pts)
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

MID CHANNEL SPURIOUS

4 Agilent 15:26:24 Feb 19, 2015 RL [Freq/Channel

Mkrd 14.645 GHz

B Center Freq
5F?£a2k@ dBm . Atten 28 dB 44.80 dBmI 13.0150000 GH»

i
| StartFreq
300000008 MHz

StopFreq
26.0000808 GHz

CF Step
2.59700000 GHz
Auto

Man
Center 13.815 GHz Span 25.97 GHz
#Res BH 100 kHz WUBH 300 kHz  Sweep 2.482 5 (8192 pts) || Eg@e@%g@fg Sﬁg

Marker Trace ¥ Axiz Amplitude ’

1 1 2.448 GHz 7.57 dBm
2 (4] 4,878 GH -61.28 dB ‘ i
3 1 7.325 EH; -09.28 dBm On Slgnal Tragfkf
4 (4] 14,646 GHz -44,88 dBm =
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

# Agilent 11:16:085 Feb 28, 2015 RL [Freg/Channel

Mkrz2 2.484 175 GHz

- Center Freq
Ref 28 dBm Atten 28 dB 39.45 dBm 5 48350000 GU»

#Peak

Start Freq
24?6@@@@@ GHz

StopFreq
2. 491@@@@@ GHz
CF Step
1.50006668 MHz
Auto Man
Center 2.483 508 GHz Span 15 MHz
#Res BH 100 kHz $UBH 300 kHz  Sweep 1.467 ns (1001 pts) || ggge@%g@fgsﬁg
Marker Trace Type H Axiz Amplitude ’
1 1) Freg 2.483 5AA GHz -41.88 dBm
2 1) Freg 2.484 175 GHz -39.45 dEm Signal Track
On Off

|
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

HIGH CHANNEL SPURIOUS

4 Agilent 15:33:17 Feb 19, 2015 RL [Freq/Channel

Mkrd 12.481 GHz

B Center Freq
5F?£a2k@ dBm . Atten 28 dB 43.85 dBmI 13.0150000 GH»

1
| StartFreq
300000008 MHz

)

StopFreq
26.0000808 GHz

CF Step
2.59700000 GHz
Auto

: Man
Center 13.815 GHz Span 25.97 GHz
#Res BH 100 kHz WUBH 300 kHz  Sweep 2.482 5 (8192 pts) || Eg@e@%g@fg 532

Marker Trace ¥ Axiz Amplitude ’

1 1 2.481 GHz E.92 dBm
2 (4] 4,957 GH -62.99 dB ‘ i
3 1 7.448 EHE -549.68 dBm On Slgnal Tragfkf
4 (4] 12.4681 GHz -43.85 dBEm =
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REPORT NO: R10526502-RF3A

FCC ID: DKNCS08

DATE: 2015-05-27

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
s Agilent 10:24:18 Feb 20, 2015 RL

|Freq/ChanneI

Ref 28 dBm

Mkrz2 2.398 665 GHz

Atten 28 B -48.13 dBm

Center Freq

#Peak

246009869 GHz

| StartFreq
Ml 2.392568866 GHz

Stop Freq
248750008 GHz

CF Step

1.56089008 MHz

Auto Man

Center 2,400 088 GHz
#Res BH 100 kHz

Span 15 MHz
#\VBH 300 kHz  Sweep 1.467 ms (1081 pts)

Marker
1
2

Trace
1
(1

Type
Freg
Frag

H Axiz Amplitude
2,486 BBAE GHz -51.68 dEm
2,398 BES GHz -48.,13 dEm

Freq Offset
B.A0GEEAEE Hz
Signal Track
On Off
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REPORT NO: R10526502-RF3A

FCC ID: DKNCS08

DATE: 2015-05-27

HIGH BANDEDGE WITH HOPPING ON
s Agilent 11:19:10 Feb 20, 2015 RL

|Freq/ChanneI

Ref 28 dBm

Mkr2 2.483 695 GHz

Atten 28 B —37.88 dBm

Center Freq

#Peak

<‘ 248350809 GHz
*

StartFreq
247600000 GHz

Stop Freq
243100008 GHz

CF Step

o ] 1. 5e08H600 MHz

Auto Man

Center 2.483 50808 GHz
#Res BH 100 kHz

Span 15 MHz
#\VBH 300 kHz  Sweep 1.467 ms (1081 pts)

Marker
1
2

Trace Type
(1) Freqg
(&) Freg

H Axiz Amplitude
2.483 5BA GHz -58.73 dEm
2,483 695 GHz -37.28 dEm

Freq Offset
B.A0GEEAEE Hz
Signal Track
On Off
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REPORT NO: R10526502-RF3A
FCC ID: DKNCS08

DATE: 2015-05-27

8.2.

8.2.1.

LIMIT

ENHANCED DATA RATE DQPSK MODULATION

20 dB BANDWIDTH

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to =2 1% of the 20

dB bandwidth. The VBW is set to = RBW. The sweep time is coupled.

RESULTS - DOPSK

Channel Frequency 20 dB Bandwidth
(MH2z) (kHz)
Low 2402 1287.0
Middle 2441 1284.8
High 2480 1282.6
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REPORT NO: R10526502-RF3A
FCC ID: DKNCS08

DATE: 2015-05-27

20 dB BANDWIDTH

BANDWIDTH LOW CH
s Agilent 11:43:37 Feb 23, 2015

RL

|Freq/ChanneI

Ref 28 dBm Atten 28 dB

a Mkrl 1.287 @ MHz
8.17 dB

#Peak

Center Freq
240200000 GHz
StartFreq
248064238 GHz

StopFreq
248335762 GHz

Center 2,402 @68 8 GHz

#hes BH 22 kHz #Y/BH 68 kHz

Span 2.715 MHz
#3weep 100 ms (1001 pts)

CF Step
271.524008 kHz
Auto Man

Freq Offset
B.AREEAARE Hz
Signal Track
On Off

BANDWIDTH MID CH
s Agilent 11:45:01 Feb 23, 2015

RL

|Freq/ChanneI

Ref 28 dBm Atten 26 dB

a Mkrl 1.284 8 MHz
-0.12 dB

#Peak
Log

18
dB/

Offst
18.5

Center Freq
244108888 GHz
StartFreq
243958188 GHz
StopFreq
244241812 GHz

CF Step
283.624068 kHz

Auto Man

Center 2,441 086 @ GHz

#Res BH 22 kHz #YBH 68 kHz

Span 2.836 MHz
#Sweep 100 ms (1001 pts)

Freq Offset
B.00000000 Hz

Signal Track
On Off]

—
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

BANDWIDTH HIGH CH
# Agilent 11:45:52 Feb 23, 2015 RL [Freq/Channel

a Mkrl 1,282 6 MHz Center Freq

5Sia2k® dBm Atten 20 dB B.26 dB 5 15000000 GHa
StartFreq
247858438 GHz
StopFreq
248141578 GHz

CF Step

283.140008 kHz
Auto Man

Freq Offset
B.00006006 Hz
Signal Track
On Off
Center 2.430 @08 B GHz Span 2.831 MHz ‘
#Res BH 22 kHz #YBH 68 kHz #3weep 100 ms (1001 pts)
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REPORT NO: R10526502-RF3A DATE: 2015-05-27

FCC ID: DKNCS08

AVERAGE TIME OF OCCUPANCY

FCC §15.247 (a) (1) (iii)

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

TEST PROCEDURE

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

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

RESULTS - DOPSK

Time Of Occupancy = 10 * xx pulses * yy msec = zz msec

DQPSK Mode
DH Packet | Pulse |Number of | Average | Limit Margin
Width | Pulsesin | Time of
(msec) 3.16 (sec) (sec) (sec)
seconds
DH1 0.3748 32 0.120 0.4 -0.280
DH3 1.6224 17 0.276 0.4 -0.124
DH5 2.86427 12 0.344 0.4 -0.056
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

PULSE WIDTH - DH1

PULSE WIDTH — DH1

W Agilent 11:38:45 Feb 28, 2015 RL [Freg/Channel

a Mkrl 3748 ps Center Freq
Ref 28 dBm Atten 20 dB -8.17 dB
#Peak [ | | i| 244100000 GHz
b+

Log e I I i

19 StartFreq
dB/ 244100800 GHz
Offst

5%‘5 StopFreq
244169008 GHz

f CF Step
1.06000008 MHz
LgAy Auto Man

Center 2.441 @88 GHz Span @ Hz
Res BH 1 MHz WIBH 1 Mz Sweep 400 s (1001 pio) || ggge@%g@fgsﬁi
Marker Trace Type H Axiz Amplituda i
iR €5 Tine 14.8 ps £.50 dEn
la (1 Time 374.8 pz -B8.17 dB Slgnal Track
On Off]
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REPORT NO: R10526502-RF3A
FCC ID: DKNCS08

DATE: 2015-05-27

PULSE WIDTH — DH3

NUMBER OF PULSES - DH3
s Agilent 11:40:56 Feb 28, 2015

RL

|Freq/ChanneI

Ref 28 dBm Atten 26 dB

a Mkrl
-03.50 dB

1.622 ms

#Peak [ n | |

1

Center Freq
244108868 GHz

Llog % I
19

[+

dB/

Offst

StartFreq
2. 44100008 GHz

18.5

dB

StopFreq
244100008 GHz

LgAv

CF Step
106080660 MHz

Center 2.441 @88 GHz

Res BH 1 MHz #4BH 1 MHz

Span @ Hz
Sweep 1.733 ms (1081 pts)

R Axiz
31.2 pe
1.622 mg

Trace
(&5
1

Marker
1R
1o

Type
Time
Time

Amplituda
£.91 dBm
-6.88 dB

Freq Offset
000000000 Hz

Signal Track
Off

On
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

PULSE WIDTH — DH5

PULSE WIDTH — DH5

W Agilent 11:42:53 Feb 28, 2015 RL [Freg/Channel

a Mkrl 2,864 ms

_ Center Freq
Ref 28 dBm Rtten 20 dB 0.24 fB| 2 44100000 GHz

#Peak [1r | | |
Log ped i [ I

16 | Start Freq

dB/ 2.44169008 GHz
Offst

5%‘5 StopFreq

2.44100000 GHz

CF Step
106080660 MHz

LgAv

Center 2.441 @88 GHz Span @ Hz
Res BH 1 MHz #YBH 1 MHz Sweep 3067 ms (1081 pts)

Marker Trace Type H Axiz Amplituda
1R [¢ 5] Time 67.47 ps £.52 dBm

1a (1 Time 2,864 mg -B.24 dB Signal Track
On Off

Freq Offset
000000000 Hz
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REPORT NO: R10526502-RF3A

FCC ID: DKNCS08

DATE: 2015-05-27

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES - DH1
% Agilent 11:43:44 Feb 28, 2015 RL

|Freq/ChanneI

Ref 28 dBm

Atten 20 oB

#Peak
Log

18
dB/

Offst

N LA

LA (1T

Res BH 1 MHz

Center 2,441 @86 GHz

Span © Hz
#UBH 1 MHz Sweep 316 5 (1001 pts)

Center Freq
244108868 GHz
StartFreq

2. 44100008 GHz
StopFreq
244100808 GHz

CF Step
1.00000060 MHz
Auto Man

Freq Offset
000000000 Hz
Signal Track
On Off]

Copyright 2000-2010 Agilent Technologies
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

PULSE WIDTH — DH3
# Agilent 11:44:32 Feb 28, 2015 RL |Freq/ChanneI

Center Freq
Esgfk@ dBm Atten 20 dB ‘ 2.44100000 GHz
Log
19 StartFreq
dB/ 244100008 GHz
Offst

18.5

StopFreq
244100008 GHz

CF Step
i 1.00000006 MH
one (W Auto Man

Y WRGTNT AT T i

L i Freq Offset

: : B.00006008 Hz
: Signal Track
On Off]
Center 2.441 A8A GHz Span © Hz
Res BH 1 MHz #UBH 1 MHz Sweep 316 5 (1001 pts) ‘

Copyright 2000-2010 Agilent Technologies |
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES - DH5
# Agilent 11:45:24 Feb 28, 2015 RL |Freq/ChanneI

Center Freq
Esgfk@ dBm Atten 20 dB ‘ 2.44100000 GHz
Log
19 StartFreq
dB/ 244100008 GHz
Offst

StopFreq
244100008 GHz

CF Step
1.00000060 MHz
Auto Man

Freq Offset
B.00006008 Hz
Signal Track
On Off]
Center 2.441 A8A GHz Span © Hz
Res BH 1 MHz #UBH 1 MHz Sweep 316 5 (1001 pts) ‘

Copyright 2000-2010 Agilent Technologies |
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

8.2.3. OUTPUT POWER

LIMIT
§15.247 (b) (1)

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz
band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125
watts.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer the analyzer bandwidth is set to a
value greater than the 20 dB bandwidth of the EUT.

RESULTS - DOPSK

Channel Frequency Output Power Directional Limit Margin
(MHz) (dBm) Gain (dBm) (dB)
(dBi)
Low 2402 6.68 3.00 30 -23.32
Middle 2441 7.46 3.00 30 -22.54
High 2480 7.42 3.00 30 -22.58
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

OUTPUT POWER

PEAK POWER LOW CH

i Agilent 11:26:12 Apr 38, 2015 RL |Freq/ChanneI
Mikrl 2.481 936 GHz Center Freq
Eef 30.5 dBm #Atten 30 dB .62 dBm 5 46266060 GH
Peak |
StartFreq
2.39880375 GHz
StopFreq
248519625 GHz

CF Step
£39.250008 kHz
Auto Man

Freq Offset
B.00006006 Hz
Signal Track
On Off
Center 2.482 808 GHz Span 6.393 MHz ‘
#Res BH 3 MHz #YBH 3 MHz #5weep 100 ms (6A1 pts)
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

PEAK POWER MID CH
W% Agilent 11:21:57 Apr 38, 2815 RL |Freq/ChanneI

[SREEE L ——
Ref 305 dBn ___ +fitten 30 dB 7.48 dBn Il ) 44100000 Gz

Peak |
StartFreq
243779725 GHz
. StopFreq
244420275 GHz

24.0

dEm CF Step

LoA 640.550008 kHz
gn Auto tan

ML 52 ‘ Freq Offset
33 Eg B.0RABAEEEN Hz

£(f)x
F%u];] Signal Track
Sp On Off

Center 2.441 @88 GHz Span 6.405 MHz ‘
#Res BH 3 MHz #YBH 3 MHz #3weep 108 ms (601 pts)
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

PEAK POWER HIGH CH
# Agilent 11:23:18 Apr 30, 2015 RL |Freq/ChanneI

Mikrl 2.479 823 GHz Center Freq
53;?;@'5 dBm #Atten 30 dB 742 dBm| 5 43000000 Gl»
Log

1@ StartFreq

4B/ 247679375 GHz
iy

. StopFreq

248320025 GHz

CF Step
540050000 kHz
Auto Man

Freq Offset
B.00006008 Hz
Signal Track
On 0ff]
Center 2.480 006 GH Span 6.481 MHz ‘
#Res BH 3 MHz #UYBH 3 MHz #Sweep 100 ms (BO1 pts)
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REPORT NO: R10526502-RF3A
FCC ID: DKNCS08

DATE: 2015-05-27

oo
N
~

C
=
—

AVERAGE POWER

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS - DOPSK

The cable assembly insertion loss of 10.54 dB (including 10 dB pad and 0.54 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 2402 511
Middle 2441 5.80
High 2480 5.40
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REPORT NO: R10526502-RF3A
FCC ID: DKNCS08

DATE: 2015-05-27

8.3.
8.3.1.
LIMIT

ENHANCED DATA RATE 8DPSK MODULATION

20 dB AND 99% BANDWIDTH

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to =2 1% of the 20

dB bandwidth. The VBW is set to = RBW. The sweep time is coupled.

RESULTS - 8DPSK

Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 2402 1298.6 1194.3
Middle 2441 1294.6 1192.7
High 2480 1282.6 1189.3
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

20 dB AND 99% BANDWIDTH

BANDWIDTH LOW CH
# Agilent 89:69:21 Feb 28, 2015 RL [Freq/Channel

NG ETL Rre——

Ref 20 dBin Atten 20 dB 008 B 1l 5 45208000 GHz
StartFreq

2 40059156 GHz
Stop Freq

2 40340844 GHz

CF Step
2581.685000 kHz
Auto Man

#PAvg

V1 52 Freq Offset
53 FC 0.00800000 Hz
AR

£t Signal Track
f>50k 0 oFf
Swp n =
Center 2.482 086 6 GHz Span 2.817 MHz ‘

#Res BH 22 kHz #BH 65 kHz #Sneep 108 ms (1001 pts)

BANDWIDTH MID CH
A Agilent 09:05:17 Feb 20, 2015 RL [Freq/Channel

a Mkrl 1.234 6 MHz Center Freq
EséaZk@ dBm Atten 20 dB -8.18 dB 5 44100000 GHa
Log
18 StartFreq
dB/ 243958672 GHz
Offst
’ StopFreq
244241325 GHz

CF Step
282656000 kHz
Auto Man

Freq Offset
B.O00BEERE Hz
Signal Track
On 0ff]
Center 2.441 088 & GHz Span 2.827 MHz ‘
#Res BH 22 kHz #UBH 63 kHz #Sweep 100 ms (1001 pts)
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

BANDWIDTH HIGH CH
# Agilent 89:12:48 Feb 28, 2015 RL [Freq/Channel

a Mkrl 1,282 6 MHz Center Freq

5Sia2k® dBm Atten 20 dB -0.67 dB 5 15000000 GHa
StartFreq
247858438 GHz
StopFreq
248141578 GHz

CF Step

283.140008 kHz
Auto Man

Freq Offset
B.00006006 Hz
Signal Track
On Off
Center 2.430 @08 B GHz Span 2.831 MHz ‘
#Res BH 22 kHz #YBH 68 kHz #3weep 100 ms (1001 pts)
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REPORT NO: R10526502-RF3A
FCC ID: DKNCS08

DATE: 2015-05-27

99% BANDWIDTH

BANDWIDTH LOW CH
s Agilent 09:10:12 Feb 20, 2015

RL

| Measure

Ch Freq 2.462 GHz

Trig Free

Occupied Bandwidth

[Averages: 180 | |

Ref 28 dBm #Atten 20 dB

#Samp

Log

18

l‘ Meas Off

Channel Power
‘ Occupied

dB/

Offst

18.5
dB

#hes BH 22 kHz #YBH 68 kHz

"~ Span 2.455 MHz
#35neep 100 ms (1001 pts)

BH

‘ ACP
Multi Carrier
Power

Occupied Bandwidth
1.1943 MHz

Transmit Freq Error  3.117 kHz
% dB Bandwidth 1.381 MHz*

Occ BH % Pwr 99.60 ¥
% dB -20.08 dB

Power Stat
CCDF

More
1of?2

BANDWIDTH MID CH
5 Agilent 09:05:56 Feb 20, 2015

RL

| Measure

Ch Freq 2.441 GHz

Trig Free

Occupied Bandwidth

[Averages: 168 | |

Meas Off

Ref 28 dBm #Htten 20 dB

#Samp

Log

18
dB/

Channel Power

Occupied BH

Offst

18.5

dB

Center 2.441 @00 @ GHz

#Res BH 22 kHz #YBH 68 kHz

“Span 2.224 MHz
#Sweep 100 ms (1001 pts)

J Multi Carrier
Power

ACP

Occupied Bandwidth
1.1927 MHz

Transmit Freq Error  4.893 kHz
% dB Bandwidth 1.293 MHz*

99.00 %
-20.00 dB

Occ BH % Pwr
% dB

Power Stat
CCDF

More
1of 2
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

BANDWIDTH HIGH CH

% Agilent 89:13:31 Feb 26, 2015 RL | Measure
|
Ch Freq 2.4% GHz Trig Free Meas Off
Decupied Bandwidth [Averages: 169 | |
Channel Power
Ref 2@ dBm #Atten 20 dB
#3amp Occupied B
Log
1 @ ok A INER =
"y = L Ll " Thd
Offst A ALl ACP
10.5 [ il WS TR
4B 1) § I - )
| ]|_ J Multi Carrier
Conter 2,450 00 6 GHz T T S a3 e Power
#Res BH 22 kHz #BH 638 kHz #Sneep 108 ms (1001 pts) > S
ower Stat
Occupied Bandwidth Occ BN % Pur  99.00 7 CCDF
1.1893 MHz % dB -20.00 4B
Transmit Freq Error  3.791 kHz 1"10{2
% dB Bandwuidth 1.297 MHz* v
I
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

8.3.2. HOPPING FREQUENCY SEPARATION
M

LIMIT

FCC §15.247 (a) (1)

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

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = span and the
VBW is set to 2 RBW. The sweep time is coupled.

RESULTS — 8DPSK

Note — The EUT’s Channel separation (995 kHz) is less than the 20 dB bandwidth (1.299 MHz).
However, the EUT’s power is less than 125 mW and the channel separation is allowed to be
2/3’s the 20 dB BW or 866 kHz.
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REPORT NO: R10526502-RF3A

FCC ID: DKNCS08

DATE: 2015-05-27

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION

W Agilent 89:23:53 Feb 28, 2015 RL | Marker

Ref 28 dBm

Mkrz2 2.439 985 GHz

Select Marker
Atten |2@ dB £.33 dBm 12 s 4

#Peak

2

k¥

Normal

Delta

LgAv

Ref

{Tracking Ref)

Delta Pair

4

Center 2.441 @88 GHz
#Res BH 300 kHz

Span 5 MHz
#\JBH 918 kHz Sweep 1 ms (1601 pts) Span

Marker
1R
la

2

Trace Type
(1) Freqg
(&) Freg
(1) Freqg

H Axiz Amplitude
2.441 BBA GHz 4.13 dBn
995 kHz 1.59 dB
2.439 985 GHz £.33 dBn

Span Pair
Center

Note — The EUT’s Channel separation (995 kHz) is less than the 20 dB bandwidth (1.299 MHz).
However, the EUT’s power is less than 125 mW or 20 dBm (Power approx. 8 dBm). Therefore,
the channel separation is allowed to be greater than 2/3’s the 20 dB BW or 866 kHz.
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

8.3.3. NUMBER OF HOPPING CHANNELS
M

LIMIT

FCC §15.247 (a) (1) (iii)

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

TEST PROCEDURE

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

RESULTS — 8DPSK

Normal Mode: 79 Channels observed.
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REPORT NO: R10526502-RF3A

FCC ID: DKNCS08

DATE: 2015-05-27

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)
s Agilent 12:54:39 Feb 23, 2015

RL |Freq/ChanneI

#Peak

LgAw

AR
£
FTun
Swp

Ref 28 dBm

Atten 20 dB

a Mkrl 81.2 MHz
045 dg || Center Freq
244600000 GHz

StartFreq
2.3900006008 GHz

& Stop Freq
2.49000000 GHz

CF Step

|| 16.0606886 MHz
Auto Man

w1 s At
53 FC

Freq Offset
B.A0GEEAEE Hz

Signal Track
On Off

Center 2,448 @ GHz
#Res BH 1 MHz

Span 108 MHz ‘
#YBH 1 MHz Sweep 20 ms (1001 pts)
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

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

% Agilent 12:52:34 Feb 23, 2015 RL |Freq/ChanneI

Center Freq
Ref £0 dbm Acten 20 dB ‘ 2.41500000 GHz
Log
16 StartFreq
dB/ 240000000 GHz
g
4B StopFreq
243000008 GHz

CF Step
LaA 3.00000000 MHz
g Auto tan

V1 52 Freq Offset

3 FC ‘ 0.00080000 Hz
AR

£ .

FTun Signal Track

Swp On Oft

Center 2.415 B8 GHz Span 38 MHz ‘

#Res BH 308 kHz #UBH 360 kHz Sweep 20 ms (1001 pts)
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND
SEGMENT)
% Agilent 12:53:09 Feb 23, 2015 RL |Freq/ChanneI

Center Freq
Ref £0 dbm Acten 20 dB ‘ 2.44500000 GHz
Log
16 StartFreq
dB/ 243000000 GHz
g
4B StopFreq
246000008 GHz

CF Step
LaA 3.00000000 MHz
g Auto tan

V1 52 Freq Offset

3 FC ‘ 0.00080000 Hz
AR

£ .

FTun Signal Track

Swp On Oft

Center 2.445 B0 GHz Span 38 MHz ‘

#Res BH 308 kHz #UBH 360 kHz Sweep 20 ms (1001 pts)

Page 76 of 125

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-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

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

% Agilent 12:53:44 Feb 23, 2015 RL |Freq/ChanneI

Center Freq
Ref £0 dbm Acten 20 dB ‘ 2.47500000 GHz
Log
16 StartFreq
dB/ 246000000 GHz
g
4B StopFreq
249000008 GHz

CF Step
LaA i 3.00000000 MHz
g Auto tan

V152 ‘ Freq Offset

$3 FC AICIRII BUCTER | e v
AA

£ .

FTun Signal Track

Swp On Oft

Center 2.475 B8 GHz Span 38 MHz

#Res BH 300 kHz #\BH 3608 kHz Sweep 28 ms (1601 pts) ‘
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

8.3.4. AVERAGE TIME OF OCCUPANCY
M

LIMIT

FCC §15.247 (a) (1) (iii)

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

TEST PROCEDURE

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

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

RESULTS - 8DPSK

Time Of Occupancy = 10 * xx pulses * yy msec = zz msec

8PSK (EDR) Mode

DH Packet | Pulse | Number of | Average | Limit Margin
Width | Pulsesin | Time of
(msec) 3.16 (sec) (sec) (sec)
seconds
DH1 0.3752 32 0.120 0.4 -0.280
DH3 1.62587 15 0.244 0.4 -0.156
DH5 2.874 11 0.316 0.4 -0.084
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

PULSE WIDTH - DH1

PULSE WIDTH — DH1

# Agilent 89:33:10 Feb 28, 2015 RL |Freq/ChanneI

a Mkrl  375.2 ps

B Center Freq
5s;ai@ dBm Atten 20 dB 8.59 dB 2 44106000 Gl»

iR 1

Log ¢ 9]

18 StartFreq
dB/ 244100008 GHz
Offst

}jg'S StopFreq
244160008 GHz

CF Step
1.00000660 MHz
Auto Man

Center 2.441 @88 GHz Span @ Hz
Res BH 1 MHz WIBH 1 MHz  Sweep 400 ws (1061 pio) || gg@e@%g@fgsﬁ
Marker Trace Type ¥ Axiz Amplituda i
iR €5 Tine 11.6 ps £.24 dEn
la (1 Time 375.2 pz -B.59 dB Slgnal Track
On 0ff]

LaAy
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

PULSE WIDTH — DH3

NUMBER OF PULSES - DH3

W Agilent 89:42:54 Feb 28, 2015 RL [Freg/Channel

a Mkrl  1.626 ms

_ Center Freq
Es;ai@ dBm Atten 20 dB 8.62 dB 2 44100000 Glx
1R | | 1

Log L+ I T 43

16 | Start Freq

dB/ 2.44169008 GHz
Offst

5%‘5 StopFreq

2.44100000 GHz

CF Step
106080660 MHz

LgAv

Center 2.441 @88 GHz Span @ Hz
Res BH 1 MHz #YBH 1 MHz Sweep 1.733 ms (1081 pts)

Marker Trace Type H Axiz Amplituda
1R [¢ 5] Time BA.E? ps £.44 dBm

1a (1 Time 1.62E mg -H.62 dB Signal Track
On Off

Freq Offset
000000000 Hz
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REPORT NO: R10526502-RF3A
FCC ID: DKNCS08

DATE: 2015-05-27

PULSE WIDTH — DH5

PULSE WIDTH — DH5
s Agilent 09:46:18 Feb 28, 2015

RL

|Freq/ChanneI

Ref 28 dBm Atten 26 dB

a Mkrl

2874 ms
-8.77 dB

#Peak [ g |

1

Center Freq
244108868 GHz

Log < I
1@

L]

dB/

Offst

StartFreq
2. 44100008 GHz

18.5

dB

StopFreq
244100008 GHz

LgAv

CF Step
106080660 MHz

Center 2.441 @88 GHz
Res BH 1 MHz #WBH 1 MHz

Span @ Hz
Sweep 3 ms (18001 pts)

Marker Trace Type H Axiz
1R 1y Time 78 ps
1a 1 Time 2874 me

Amplituda
£.64 dBm
-B.77 dB

Freq Offset
000000000 Hz

Signal Track
Off

On
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH1

NUMBER OF PULSES - DH1
w Agilent 89:47:41 Feb 28, 2015 RL |Freq/ChanneI

Center Freq
Ref £0 dbm Atten 20 dB ‘ 244100000 GHz
Log
1@ StartFreq
dss [, i N 244100000 GHz
Offst
’ StopFreq
244100008 GHz

CF Step
1.00000060 MHz
Auto Man

Freq Offset
B.00006008 Hz
Signal Track
On Off]
Center 2.441 A8A GHz Span © Hz
Res BH 1 MHz #UBH 1 MHz Sweep 316 5 (1001 pts) ‘

Copyright 2000-2010 Agilent Technologies |
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH3

PULSE WIDTH — DH3
# Agilent §9:49:03 Feb 28, 2015 RL |Freq/ChanneI

Center Freq
Esgfk@ dBm Atten 20 dB ‘ 2.44100000 GHz
Log
19 StartFreq
dB/ 244100008 GHz
Offst

StopFreq
244100008 GHz

CF Step
1.00000060 MHz
Auto Man

Freq Offset
B.00006008 Hz
Signal Track
On Off]
Center 2.441 A8A GHz Span © Hz
Res BH 1 MHz #UBH 1 MHz Sweep 316 5 (1001 pts) ‘

Copyright 2000-2010 Agilent Technologies |
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD — DH5

NUMBER OF PULSES - DH5
# Agilent 89:50:01 Feb 28, 2015 RL |Freq/ChanneI

Center Freq
Esgfk@ dBm Atten 20 dB ‘ 2.44100000 GHz
Log
19 StartFreq
dB/ 244100008 GHz
Offst

StopFreq
244100008 GHz

CF Step
1.00000060 MHz
Auto Man

Freq Offset
B.00006008 Hz
Signal Track
On Off]
Center 2.441 A8A GHz Span © Hz
Res BH 1 MHz #UBH 1 MHz Sweep 316 5 (1001 pts) ‘

Copyright 2000-2010 Agilent Technologies |
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

8.3.5. OUTPUT POWER
M

LIMIT

§15.247 (b) (1)

For frequency hopping systems operating in the 2400-2483.5 MHz band employing at least 75
non-overlapping hopping channels, and all frequency hopping systems in the 5725-5850 MHz
band: 1 watt. For all other frequency hopping systems in the 2400-2483.5 MHz band: 0.125
watts.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer the analyzer bandwidth is set to a
value greater than the 20 dB bandwidth of the EUT.

RESULTS — 8DPSK

Channel Frequency Output Power | Directional Limit Margin
(MHz) (dBm) Gain (dBm) (dB)
(dBi)
Low 2402 6.69 3.00 30 -23.31
Middle 2441 7.42 3.00 30 -22.58
High 2480 7.50 3.00 30 -22.50
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

OUTPUT POWER

PEAK POWER LOW CH

i Agilent 11:25:50 Apr 30, 2015 RL |Freq/ChanneI
Mikrl 2.4082 343 GHz Center Freq
Eef 30.5 dBm #Atten 30 dB 669 dBm 5 46266060 GH
Peak |
StartFreq
2.39875258 GHz
StopFreq
248524758 GHz

CF Step
643.500008 kHz
Auto Man

Freq Offset
B.00006006 Hz
Signal Track
On Off
Center 2.482 808 GHz Span 6.495 MHz ‘
#Res BH 3 MHz #YBH 3 MHz #5weep 100 ms (6A1 pts)
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

PEAK POWER MID CH
W Agilent 11:29:11 Apr 38, 2815 RL |Freq/ChanneI

[SEERT L —
Ref 305 dBn ___ +fitten 30 dB 742 dBn Il ) 44100000 Gz

Peak |
StartFreq
243776250 GHz
. StopFreq
244423750 GHz

24.0

dEm CF Step

LoA 647.500008 kHz
gn Auto tan

ML 52 ‘ Freq Offset
33 Eg B.0RABAEEEN Hz

£(f)x
F%u];] Signal Track
Sp On Off

Center 2.441 @88 GHz Span 6.475 MHz ‘
#Res BH 3 MHz #YBH 3 MHz #3weep 108 ms (601 pts)
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

PEAK POWER HIGH CH
# Agilent 11:32:19 Apr 30, 2015 RL |Freq/ChanneI

Mikrl 2.479 872 GHz Center Freq
53;?;@'5 dBm #Atten 30 dB 7.58 dBm| 5 43000000 Gl»
Log

1@ StartFreq

4B/ 247679508 GHz
iy

. StopFreq

248320560 GHz

CF Step
641.000000 kHz
Auto Man

Freq Offset
B.00006008 Hz
Signal Track
On 0ff]
Center 2.480 006 GH Span 6.41 MHz ‘
#Res BH 3 MHz #UYBH 3 MHz #Sweep 100 ms (BO1 pts)
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REPORT NO: R10526502-RF3A
FCC ID: DKNCS08

DATE: 2015-05-27

8.3.6. AVERAGE POWER
M

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS - 8DPSK

The cable assembly insertion loss of 10.54 dB (including 10 dB pad and 0.54 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 2402 5.38
Middle 2441 6.06
High 2480 5.87
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

8.3.7. CONDUCTED SPURIOUS EMISSIONS
M

LIMITS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in §15.209(a) is not required. In addition, radiated emissions
which fall in the restricted bands, as defined in 815.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

TEST PROCEDURE

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

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

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

RESULTS — 8DPSK

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

- Agilent 89:18:32 Feb 20, 2015 RL [Freq/Channel

Mkr2 2.399 948 GHz

- Center Freq
ﬁgii@ dBm Atten 28 dB 36.12 dBmI 5 40000000 GH»

StartFreq
239250008 GHz

StopFreq
24875086008 GHz

l CF Step

1.50000668 MHz
Auto Man

#PAvg

Center 2.400 800 GHz Span 15 MHz
*Res BH 100 kHz WEH 300 iz Sweep 1467 ns (1061 pis) || , FFed Offset

Marker Trace Type ¥ Axig Amplituda
1 1 Freg 2,486 B8AE GHz -51.11 dBn
2 (1 Freg 2.399 948 GHz -36.12 dEm Signal Track
Off

On
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

LOW CHANNEL SPURIOUS

4 Agilent 89:11:46 Feb 28, 2015 RL [Freq/Channel

Mkrd 7.205 GHz

i Center Freq
5F?£a2k@ dBm | Atten 28 dB 2748 dBmI 13.0150000 GH»

1
< Start Freq
300000086 MHz

StopFreq
26.0000808 GHz

CF Step
2.59700000 GHz
Auto

Man
Center 13.815 GHz Span 25.97 GHz
#Res BH 100 kHz WUBH 300 kHz  Sweep 2.482 5 (8192 pts) || Eg@e@%g@fg 532

Marker Trace ¥ Axiz Amplitude ’

1 1 2,482 GHz -@.84 dBm
2 (4] 2.395 GH -43.33 dB ‘ i
3 1 4,882 EHE -61.21 dBm On Slgnal Tragfkf
4 (4] 7.285 GHz -57.48 dBEm =
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REPORT NO: R10526502-RF3A
FCC ID: DKNCS08

DATE: 2015-05-27

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
s Agilent 09:06:17 Feb 20, 2015

RL

|Freq/ChanneI

Ref 28 dBm

Atten 28 dB

Mkrl 2.441 938 GHz
5.99 dEm

#Peak

Center Freq
244100008 GHz
StartFreq
243350008 GHz
Stop Freq
244850008 GHz

CF Step
1.50000008 MHz
Auto Man

Center 2.441 @88 GHz
#Res BH 100 kHz

#WBH 300 kHz

Span 15 MHz

Sweep 1.467 ms (1081 pts)

Freq Offset
B.A0GEEAEE Hz

Signal Track
On Off

—
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

MID CHANNEL SPURIOUS

4 Agilent §9:67:05 Feb 28, 2015 RL [Freq/Channel

Mkrd 14.645 GHz

B Center Freq
5F?£a2k@ dBm | Atten 28 dB 8.51 dBmI 13.0150000 GH»

1

g
StartFreq
300000008 MHz

StopFreq
26.0000808 GHz

CF Step
2.59700000 GHz
Auto

Man
Center 13.815 GHz Span 25.97 GHz
#Res BH 100 kHz WUBH 300 kHz  Sweep 2.482 5 (8192 pts) || Eg@e@%g@fg Sﬁg

Marker Trace ¥ Axiz Amplitude ’

1 1 2.443 GHz 2.24 dBm
2 (4] 4,878 GH -B2.18 dB ‘ i
3 1 7.325 EH; -69.51 dBm On Slgnal Tragfkf
4 (4] 14,646 GHz -56.51 dBm =
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

W% Agilent 89:14:25 Feb 20, 2015 RL [Freg/Channel

Mkrz2 2.483 748 GHz

- Center Freq
ﬁsii@ dBm Atten 28 dB 48.45 dBmI 5 48350000 GH>

StartFreq
247600000 GHz

Stop Freq
243100008 GHz

CF Step
1.50006668 MHz
Auto Man

Center 2.483 508 GHz Span 15 MHz
#Res BH 108 kHz $UBH 300 kHz  Sweep 1.467 ns (1001 pts) || ggge@%g@fgsﬁg
Marker Trace Type H Axiz Amplitude ’
1 (1 Freg 2.483 588 GHz _41.88 dEn
2 0 Freg 2.483 748 GHz -48.46 dBn Signal Track
On Off
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

HIGH CHANNEL SPURIOUS

4 Agilent 89:15:13 Feb 28, 2015 RL [Freq/Channel

Mkrd 12.481 GHz

B Center Freq
5F?£a2k@ dBm | Atten 28 dB 47.24 dBmI 13.0150000 GH»

g StartFreq
300000008 MHz

StopFreq
26.0000808 GHz

W 2.59700000 GHz

Man
Center 13.815 GHz Span 25.97 GHz
#Res BH 100 kHz WUBH 300 kHz  Sweep 2.482 5 (8192 pts) || Eg@e@%g@fg 532

Marker Trace ¥ Axiz Amplitude ’

1 1 2.481 GHz 1.67 dBm
2 (4] 4,968 GH -62.14 dB ‘ i
3 1 7.443 EHE -6B.18 dBm On Slgnal Tragfkf
4 (4] 12.4681 GHz -47.24 dBm =

Auto

o " s CF Step
|
|
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REPORT NO: R10526502-RF3A

FCC ID: DKNCS08

DATE: 2015-05-27

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
s Agilent 13:03:24 Feb 23, 2015

RL

|Freq/ChanneI

Ref 28 dBm Atten 28 dBE

Mkr2 2.399 888 GHz
-38.52 dBm

#Peak

Center Freq
240000000 GHz

"'----'-“J StartFreq
fl| 239250000 GHz

StopFreq
24875086008 GHz

CF Step

1.50000009 MHz

Auto Man

Center 2.400 020 GH
#Res BH 100 kHz

+VBH 368 kHz

Span 15 MHz
Sweep 1,467 ms (10901 pts)

Marker Trace
1 (6]
2 [&5]

Type
Freg
Freq

# Axiz
2,486 BEA GHz
2.399 888 GHz

Amplitude
-46.38 dEm
-38.52 dBm

Freq Offset
B.08000000 Hz

Signal Track
OFf

On

HIGH BANDEDGE WITH HOPPING ON
W Agient 11:19:18 Feb 28, 2015

RL |Freq/thanne|

Mkr2 2.483 695 GHz

Ref 28 dBm Atten 26 dB

~37.30 dBm ||, CeNter Freq

#Peak |

2.48359809 GHz

A

StartFreq

2.47600000 GHz

Stop Freq
243100008 GHz

CF Step

o l 1. 5E0EH600 MHz

Auto Man

Center 2,483 5680 GHz
#Res BH 100 kHz

#YBH 300 kHz

Span 15 MHz
Sweep 1467 ms (1001 pts)

Marker Trace
1 (6 D]
2 [¢ 5]

Type
Freg
Freq

H Auiz
2.483 5BA GHz
2.483 B95 BHz

Amplitude
-58.73 dEm
-37.88 dBm

On

Freq Offset
B.A0EEEAEE Hz

Signal Track
OFf
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REPORT NO: R10526502-RF3A
FCC ID: DKNCS08

DATE: 2015-05-27

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uV/m) at 3 m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL

UL-RTF EMC: Chomker C 18 Fek 2815 12:36:26
: : : i i Restricted Baondedge

125

Customer: Echostar
L A Praoject Mumber: 10526582 C15LEBES)
| : : : H Canfig: IDE8Y , Bluetoocth
Mode: Z2482MHz, GF3K

175 ,, ,,,,,,,,, Tested by: M. Holting ﬂ

e

o
]

CdBulsm)
~J
)]

@)
(€]

Avercde Limitl CdBuU/M)

n
@]

- — -, 8

s s e s s

2 31 ‘ ‘ ‘ 1B 5MAz/ ' ‘ ' 2 415
Frequemcy LGHzD

Ronge (GHz) FAUABH Fef/ftin  Det/fvg Tup Sueep Pts  Hups Made Farge (Gz) FEMAIBH Reffittn  Detfivg Typ Sueep Pls Hupsifoe  Posit|
1:2.31-2.415 HC-6dB1/IH 18718 FERK/Fur Rog(RHS)  2BneecChuto) BEBT  HREH 2:2.31-2.418 1HC-3d8)/IH 718 AUER/Pur Fg(FMS)  ZHmsec(Ruto) G881 1BATAUG 319 d

Marker |Frequency| Meter Det AT0067 |Amp/Cbl/|Corrected | Average | Margin |Peak Limit| PK Margin| Azimuth | Height | Polarity
(GHz) Reading (dB/m) | Fitr/Pad | Reading Limit (dB) |(dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) | (dBuV/m)

1 *2.39 44.6 Pk 323 -26.7 50.2 - - 74 -23.8 319 133 H

2 *2.39 46.3 Pk 323 -26.7 51.9 - - 74 -22.1 319 133 H

3 *2.39 35.86 RMS 323 -26.7 41.46 54 -12.54 - - 319 133 H

4 *2.389 36.59 RMS 323 -26.7 42.19 54 -11.81 - - 319 133 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

VERTICAL

UL-RTF EMC: Chamker C 18 Feb ZB15 13:28:14
i ‘ ‘ ‘ ‘ Restiricted Bondedge

Customer: Echostar

Project Number: 1@5260BZ2 (15LBBED)
Canftlig: IDHEY , Blustooth

Mode: 24B2MHz, GFSK

Tested by: M. Nolting

125

Peak Limit (dBulU/m) |

(dBul/m2

A

2 3 ' ‘ ‘ @5z ' ‘ ' 7415
Freguency (GHz)

Farge: (Gtiz) REL/VE Ref/fttn  Det/fwg Tup Sueep Pts AGupart Rarge (GHz) FEL/VEH Ref/fttn  Detifivg Typ Sueep Pts #3upsithde P

Marker |Frequency| Meter Det AT0067 |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 *2.39 44.12 Pk 323 -26.7 49.72 - - 74 -24.28 59 292 Vv

2 *2.346 46.68 Pk 321 -26.8 51.98 - - 74 -22.02 59 292 Vv

3 *2.39 34.06 RMS 323 -26.7 39.66 54 -14.34 - - 59 292 Vv

4 *2.39 34.74 RMS 323 -26.7 40.34 54 -13.66 - - 59 292 Vv
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

RESTRICTED BANDEDGE (HIGH CHANNEL)

HORIZONTAL

UL-RTF EMC: Chombker C I8 Feb 2815 12:14:58
: : : i i Restricted Baondedge

125

: : : H : Customer: Echostar
L A Praoject Mumber: 10526582 C15LEBES)
| | : : H Canfig: IDEBY , Bluetoocth
Mode: Z2430MHz, GF3SK
ATested by: M. HNolting

CdBulsm)
~J
)]

35

2 46 ‘ ‘ ‘ I N B ¥ = = ' ‘ ' 2 263
Frequemcy LGHz]

Ronge (GHz) FEUABI Fef/httn  Det/fvg Typ Sueep Pts  Hups Mode Fange (GHz) FENAIBH Reffittn  Detfivg Typ Sueep Pls Hupsifode  Posit|
1:2.46-2.563 HC-6dB1/IH 18718 FERK/Fur Rog(RHS)  2BneecChuto) BEBT  HREH 2:2.46-2.563 1HC-3d8)/IH 0718 AUER/Pur Fg(FMS)  ZHmsec(Ruto) G881 1BATAUG 324 d

Marker |Frequency| Meter Det AT0067 |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 32.6 -26.5 53.75 - - 74 -20.25 324 128 H

2 *2.484 48.47 Pk 32.6 -26.5 54.57 - - 74 -19.43 324 128 H

3 *2.484 39.95 RMS 32.6 -26.5 46.05 54 -7.95 - - 324 128 H

4 *2.484 40.32 RMS 32.6 -26.5 46.42 54 -7.58 - - 324 128 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

VERTICAL

UL-RTF EMC: Chamker C 18 Feb ZB15 13:43:81
i ‘ ‘ ‘ ‘ Restiricted Bondedge

125

: : : : : Customer: Echostar

[ e Project Mumber: |B526562 (15L8685)
: : : : Config: IDEB7 , Bluestooth

Maode: 248BMH=z, GFSK

LS e —— Eﬂﬂﬁﬁwwwﬁi"","””””iﬁﬂﬂﬂﬂﬂﬁﬁdwwﬁﬂﬂﬂﬂﬂi ,,,,,,,, Tested by: M. Nolting
[ e ———_—_——,—, ,,.,,,,l ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
S N ——
< Peaki Limit (dBul/md
% 75 ~~~~~~~~q~~~~~~~wqr~r~~~~~4~~~~~~~~ﬁ~~~~~~~~4 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
o ;
Z |
L .
Dﬂver‘;cxge Limiit EdBuLjJ/mj :
55 e AT LR AL SO o B S — SRS SS— S S
S S e B S O S S S S
a5 -4
35 .......................................................................................................................................................................................
2 76 ' ‘ ‘ BT ' ‘ 7563
Freguency (GHz)
Farge: (Gtiz) REL/VE Ref/fttn  Det/fwg Tup Sueep Pts AGupart Rarge (Ghz) FEL/VEH Ref/fttn  Detifivg Typ Sueep Pts #3upsithde P

Marker |Frequency| Meter Det AT0067 |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 47.44 Pk 32.6 -26.5 53.54 - - 74 -20.46 63 347 Vv

2 *2.484 48.75 Pk 32.6 -26.5 54.85 - - 74 -19.15 63 347 Vv

3 *2.484 37.11 RMS 32.6 -26.5 43.21 54 -10.79 - - 63 347 Vv

4 *2.484 37.6 RMS 32.6 -26.5 43.7 54 -10.3 - - 63 347 Vv
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL - PLOT

UL-RTFP EMC: Chamber C 18 Fek 2ZH15 19:31.58
' ‘ ‘ Radiated Emissions 3-Meters

115

Customer: Echostar

Project Number: 16226582 (15LBBED)
Cant'ig: IDASY (FCC11, Bluetooth
Mode: 24HZMHz, GFSK

Tested by: B, Kiewro

-
1=

3
265

m

o

2

(o))
a1

I
]

Frequency (GHz)

Rorge (BHz) RENVEW Ref/ittn  Det/fvg Tup Sueep Pts 45upsit Rorge (GHz) FELLAVBY Ref/ftin  Detifivg Typ Sueep Pls #3ups/tode
1:1-3 THC-BaB) /38K IB7/18 PEAK/Fur Aeg(RMS)  clusecl(fute) GPAT  NAKH | 3:3-18 MC-ctB )/ 38k 8778 FEAK/Fur AregRHE)  futo 18k HAH

Marker |Frequency| Meter Det | AT0067 | Amp/Cbl/ | Corrected | Avg Limit | Margin | Peak Limit | PK Margin| Azimuth | Height | Polarity
(GHz) Reading (dB/m) | Fltr/Pad | Reading |(dBuV/m)| (dB) |(dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
1 *3.891 51.62 PK2 33.7 -34.5 50.82 - - 74 -23.18 136 371 H
*3.89 46.19 MAv1 33.7 -34.5 45.39 54 -8.61 - - 136 371 H
4 *3.883 50.87 PK2 33.7 -34.5 50.07 - - 74 -23.93 66 294 \%
*3.89 45.49 MAv1 33.7 -34.5 44.69 54 -9.31 - - 66 294 \%
5 *5.451 46.76 PK2 35.8 -32 50.56 - - 74 -23.44 79 372 \%
*5.457 41.33 MAv1 35.8 -31.9 45.23 54 -8.77 - - 79 372 Vv
6 *11.448 37.53 PK2 39.1 -23.9 52.73 - - 74 -21.27 298 384 Vv
*11.448 32.98 MAv1 39.1 -23.9 48.18 54 -5.82 - - 298 384 Vv
7 *11.998 38.92 PK2 39.3 -25.1 53.12 - - 74 -20.88 82 106 Vv
*12 33.76 MAv1 39.3 -25.1 47.96 54 -6.04 - - 82 106 Vv
2 14.412 32.89 Pk 39.8 -22.5 50.19 - - 74 -23.81 0-360 250 H
3 16.828 28.64 Pk 42.2 -20.9 49.94 - - 74 -24.06 0-360 250 H
* - 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-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

MID CHANNEL - PLOT

UL-RTF EMC: Chamber C 18 Fek ZH15 2d:26:43

115

Rodiated Emizszions 3-Meters

Customer: Echostar

Project Number: 1HZ265H2 (150LBHBAD)
Contlig: IDABY CFCC1I, Blustooth
Mode: 2441MHz, GF3K

Tested by B. Kiswrao

[a0]
o]

Ny
i

CaBull/m)
o
o)

(9]
o

I
(9]

Freguency (GHz)

Rarge: (BHz) REN/VEL Ref/fittn  Det/fivg Tup Sueep Pts  AGupa/h Rorge (GHz) FELLAVEL Ref/ftin  Detfivg Typ Sueep Pt #3upa/Mnde
1:1-3 HC-GdB/3ak BT/ PEAKAPwr fvg (MDD Ensectfuto) GBET  NAXH | 30316 IHC-6E)/ 38k 8778 PEREPur fegRHI)  futo L

Marker |Frequency| Meter Det | AT0067 | 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) (dBuVv/m)
1 *389 | 51.84 | PK2 | 337 -34.5 51.04 - - 74 -22.96 136 371 H
*389 | 4591 | MAvl | 337 -34.5 45.11 54 -8.89 - - 136 371 H
2 *4753 | 4521 | Pk2 | 353 -33.4 47.11 - - 74 -26.89 127 306 H
*4.752 | 402 | MAvl | 353 -33.4 42.1 54 -11.9 - - 127 306 H
3 *5446 | 4472 | PK2 | 3558 -32 48.52 - - 74 -25.48 110 368 H
*5439 | 3861 | MAvl | 35.8 -31.9 42.51 54 -11.49 - - 110 368 H
5 *389 | 51.06 | PK2 | 33.7 -34.5 50.26 - - 74 -23.74 70 297 v
*3.896 | 41.47 | MAvl | 33.7 -34.4 40.77 54 -13.23 - - 70 297 Vv
6 *7323 | 4374 | Pk2 | 36.2 -29.1 50.84 - - 74 -23.16 297 242 v
*7323 | 3974 | MAvV1 | 36.2 -29.1 46.84 54 -7.16 - - 297 242 Vv
4 14.646 | 37.02 Pk 39.9 -23.2 53.72 - - 74 2028 | 0-360 | 250 H
* - 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-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

HIGH CHANNEL - PLOT

UL-RTF EMC: Chamber C 19 Fek ZH15 2d:14:33

115

Rodiated Emizszions 3-Meters

Customer: Echostar

Project Number: 1HZ265H2 (150LBHBAD)
Contlig: TDABY CFCC1I, Blustooth
Mode: 2486BMHz, GF3K

Tested by B. Kiswrao

CaBull/m)

Freguency (GHz)

Rarge: (BHz) REN/VEL Ref/fittn  Det/fivg Tup Sueep Pts  AGupa/h Rorge (GHz) FELLAVEL Ref/ftin  Detfivg Typ Sweep Pt #3upa/Mnde
1:1-3 HC-GdB/3ak 1B/ PEAK/Pwr fvg (MDD Thusecthuto) GBET  NAXH | 30316 IHC-6E)/ 38k 8778 FEK/Pur fegRHI)  STnsectiuta) 1Bk MR

Marker |Frequency| Meter Det | AT0067 | 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) (dBuVv/m)
1 *33889 | 51.41 | PK2 | 337 -34.5 50.61 - - 74 -23.39 130 370 H
*3.889 | 46.14 | MAvl | 33.7 -34.5 45.34 54 -8.66 - - 130 370 H
2 *5449 | 4414 | Pk2 | 3558 -32 47.94 - - 74 -26.06 119 251 H
*5457 | 3865 | MAvl | 35.8 -31.9 42.55 54 -11.45 - - 119 251 H
3 *11.447 | 37.74 | pPk2 | 391 -23.9 52.94 - - 74 -21.06 294 382 H
*11.449 | 30.79 | MAvl | 39.1 -23.9 45.99 54 -8.01 - - 294 382 H
4 *124 | 4092 | P2 | 393 -26 54.22 - - 74 -19.78 217 248 H
*124 | 3592 | MAvl | 393 -26 49.22 54 -4.78 - - 217 248 H
6 *3.889 | 5205 | PK2 | 33.7 -34.5 51.25 - - 74 -22.75 76 264 v
*3.889 | 471 | MAvl | 33.7 -34.5 46.3 54 7.7 - - 76 264 Vv
7 *5447 | 47.07 | PK2 | 3558 -32 50.87 - - 74 -23.13 77 232 v
*546 | 4161 | MAvVl | 358 -31.9 45.51 54 -8.49 - - 77 232 Vv
8 *124 | 4142 | Pk2 | 393 -26 54.72 - - 74 -19.28 44 203 Vv
*12.4 373 | MAvl | 393 -26 50.6 54 34 - - 44 203 v
5 17.36 35.07 Pk 422 -20.2 57.07 - - 74 -16.93 | 0-360 | 250 H
9 17.36 30.24 Pk 422 -20.2 52.24 - - 74 2176 | 0-360 | 250 v
* - indicates frequency in CFR15.205/1C7.2.2 Restricted Band
Pk - Peak detector
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
Page 105 of 125
UL LLC FORM NO: CCSUP4701I
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-RF3A

FCC ID: DKNCS08

DATE: 2015-05-27

9.2.2.

RESTRICTED BANDEDGE (LOW CHANNEL)

ENHANCED DATA RATE 8DPSK MODULATION

HORIZONTAL
15 UL-RTF EMC: Chomker C 18 Feb 2815 12:45:19
: : Restricted Baondedge
Customer: Echostar
L S R Praject Number: 10526502 (15LBEES)
Confi g 10887 , Bluetooth
Mode: Z4BZMHz, B8P3K
L T Tested bH‘ M. Na\timg ﬂ
s O O S S S OO O S SRS SRS S0 08 R
Lo S O O OO SR SRRSO SN SNSRI NN 5 SO
£ Peok Liimit CdBuU/m)
e SO NS CTees SSSSOSSSSSpuus SSSSUSSSoes NSSSSSSSSLs S Seeue SSsSSeeesl S SRS SN | S
@
T
65
55
45
L g O O SRt SO
2. 31 8. 5MHz/ 2.415
Frequency (GHz2
Ronge (GHz) FAUABH Fef/ftin  Det/fvg Tup Sueep Pts  Hups Made Farge (Gz) FEMAIBH Reffittn  Detfivg Typ Sueep Pls Hupsifoe  Posit|
L2IZAIS MR BPAE PERRur RS Phmecthao) BT MR | 2237015 HCHEIA WD AERR BgtS)  Oeectuta) B 1GIEG 338 d
Marker |Frequency| Meter Det AT0067 |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)
2 *2.388 45.52 Pk 323 -26.7 51.12 - - 74 -22.88 320 136 H
4 *2.389 35.96 RMS 323 -26.7 41.56 54 -12.44 - - 320 136 H
1 *2.39 43.87 Pk 323 -26.7 49.47 - - 74 -24.53 320 136 H
3 *2.39 35.99 RMS 323 -26.7 41.59 54 -12.41 320 136 H

- indicates frequency in CFR15.205/IC7.2.2 Restricted Band

Pk - Peak detector

RMS - RMS detection
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REPORT NO: R10526502-RF3A

FCC ID: DKNCS08

DATE: 2015-05-27

VERTICAL
125 UL-RTP EMC: Chomker C 18 Fek 2815 1.3:85:55
: : Restricted Baondedge
Customer: Echostor
L S S R Project Number: 1B526582 (15LBEHS)
Cantig: IDBBY , Blustooth
: : : : ; Mode: Z4H2ZMHz, 8PSK
185 .. ......... Tested bgi M. ND\timg
95 S S U o)UY S UpRpo | 0| SO SO
85 ....................................................................................................................................................................................
N Feok Limit tdBuls/m)
Dj e T s ) SRR S EER I SRR
o] :
o :
65 """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
55| Averods Limiti GBerdy _  f b b b b
: : (] 1
i
7 D O S R SR SRR
4
a3
T S S R
2. 31 8. 5MH=z/ 2.415
Freguency (GH=z2
Farge (f)  FBUBN  Fel/itin  Debfg Tp S Pos Fpsfode | Roge GO WGUVBL Relfttn  Debifg Ty Geep Pl Fupsiok Posif
Marker |Frequency| Meter Det AT0067 |Amp/Cbl/|Corrected | Average | Margin |Peak Limit| PK Margin| Azimuth | Height | Polarity
(GHz) Reading (dB/m) | Fitr/Pad | Reading Limit (dB) |(dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) | (dBuV/m)
1 *2.39 43.3 Pk 323 -26.7 48.9 - - 74 -25.1 65 284 \%
2 *2.346 46.87 Pk 32.1 -26.8 52.17 - - 74 -21.83 65 284 \%
3 *2.39 33.64 RMS 323 -26.7 39.24 54 -14.76 65 284 \%
4 *2.388 34.4 RMS 323 -26.7 40 54 -14 65 284 \%

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

RMS - RMS detection
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REPORT NO: R10526502-RF3A
FCC ID: DKNCS08

DATE: 2015-05-27

RESTRICTED BANDEDGE (HIGH CHANNEL)

HORIZONTAL
(o5 UL-RTP EMC: Chaombker C 18 Fek 2815 1z2:81:37
: : Restricted Baondedge
Customer: Echostar
L S R Praject Number: 10526502 (15LBEES)
Confi g 10887 , Bluetooth
Mode: Z488MHz, BP3K
ATested by: M. HNolting
G L e """""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
85 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
il : : :
~ | | ; ;
= H H : H
- 3 FeakiLimit GdBul/mli
A e S R N ———
3 [ -
[an] | ' H
o ol ;
L e e S
\ p ﬁver‘}:}ge Lim:'t EDlBubé/mJ
3 ISR ISR SO O ' RS 1 o O Ot OOt SO OO ST
2
L S RELIETTT. o LOPREN N s O A S S
L g O O SRt SO
2.46 8. 3MHz/ 2.563
Frequency (GHz2
Ronge (GHz) FEUABI Fef/httn  Det/fvg Typ Sueep Pts  Hups Mode Fange (GHz) FENAIBH Reffittn  Detfivg Typ Sueep Pls Hupsifoe  Posit|
VRAEZ%I MOSEM 0D PR Mg S Phmecthao) BT MR | 22050863 IMCHEIM WD AERRu BgtS)  Oeetuta) B (GRS 33 d
Marker |Frequency| Meter Det AT0067 |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 48.55 Pk 32.6 -26.5 54.65 - 74 -19.35 331 128 H
2 *2.484 48.92 Pk 32.6 -26.5 55.02 - 74 -18.98 331 128 H
3 *2.484 39.32 RMS 32.6 -26.5 45.42 54 -8.58 - - 331 128 H
4 *2.484 39.45 RMS 32.6 -26.5 45.55 54 -8.45 - - 331 128 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10526502-RF3A
FCC ID: DKNCS08

DATE: 2015-05-27

VERTICAL

UL-RTF EMC: Chaomber C

125

18 Feb 2ZB15 148542

Made:

Customer:
Project Number:
Canflig: IDRET ,
2488MHz,
Tested by: M. Nolting

Restiricted Bondedge

Echostar

18526582 (15LBEBS)
Bluetooth
BPSK

(dBul/m2

T8 3=/

2. 46 7 .563
Freguency (GHz)
Forge (6t} TR Ref/Attn  Det/fvg Tup Seep Plo Aapa]  Range (Gh) WUVR  Ref/ftin  Det/ivg Typ Sween Pl topa/linde o
Marker |Frequency| Meter Det AT0067 |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 45.89 Pk 32.6 -26.5 51.99 - 74 -22.01 62 346 Vv
2 *2.484 47.72 Pk 32.6 -26.5 53.82 - - 74 -20.18 62 346 Vv
3 *2.484 36.19 RMS 32.6 -26.5 42.29 54 -11.71 62 346 Vv
4 *2.484 36.95 RMS 32.6 -26.5 43.05 54 -10.95 62 346 \Y

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL - PLOT

UL-RTFP EMC: Chamber C 19 Fek 215 21:12: 3%
' ‘ ‘ Radiated Emissions 3-Meters

115

Customer: Echostar

Project Number: 16226582 (15LBBED)
Cant'ig: IDASY (FCC121, Bluetooth
Mode: 24HZMHz, BFPSK

Tested by: B, Kiewro

CaBull/m)
an
@]

(o))
a1

I
]

bt bl
d s P

Frequency (GHz)

Rorge (BHz) RENVEW Ref/ittn  Det/fvg Tup Sueep Pts 45upsit Rorge (GHz) FELLAVBY Ref/ftin  Detifivg Typ Sueen Pls #3ups/tode
1:1-3 THC-BaB) /38K IB7/18 PEAK/Fur Aeg(RMS)  Thisec(uta) 6PBT  NAKH [ 3:3-18 MC-ctB )/ 38k 8778 FEK/Fur AegRME)  S7nseciiuta) 18k HATH

Marker |Frequency| Meter Det | AT0067 | Amp/Cbl/ | Corrected | Avg Limit | Margin | Peak Limit | PK Margin| Azimuth | Height | Polarity
(GHz) Reading (dB/m) | Fltr/Pad | Reading |(dBuV/m)| (dB) |(dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
1 * 3.889 52.77 PK2 33.7 -34.5 51.97 - - 74 -22.03 136 370 H
* 3.889 46.11 MAv1 33.7 -34.5 45.31 54 -8.69 - - 136 370 H
2 *4.641 44.63 PK2 35.1 -32.4 47.33 - - 74 -26.67 32 301 H
*4.641 39.48 MAv1 35.1 -32.4 42.18 54 -11.82 - - 32 301 H
3 *5.451 42.92 PK2 35.8 -32 46.72 - - 74 -27.28 75 369 H
*5.458 38.21 MAv1 35.8 -31.9 42.11 54 -11.89 - - 75 369 H
4 *12.01 38.96 PK2 39.3 -25 53.26 - - 74 -20.74 53 300 H
*12.01 33.73 MAv1 39.3 -25 48.03 54 -5.97 - - 53 300 H
5 * 3.889 52.14 PK2 33.7 -34.5 51.34 - - 74 -22.66 72 287 Vv
*3.889 47.27 MAv1 33.7 -34.5 46.47 54 -7.53 - - 72 287 Vv
6 * 5.445 48.06 PK2 35.8 -31.9 51.96 - - 74 -22.04 79 372 Vv
*5.457 37.9 MAv1 35.8 -31.9 41.8 54 -12.2 - - 79 372 Vv
7 *12.009 38.3 PK2 39.3 -25 52.6 - - 74 -21.4 319 128 Vv
*12.01 33.76 MAv1 39.3 -25 48.06 54 -5.94 - - 319 128 Vv
* - indicates frequency in CFR15.205/1C7.2.2 Restricted Band
Pk - Peak detector
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

MID CHANNEL - PLOT

UL-RTF EMC: Chamber C 19 Fek ZH15 21:57:54

115

Rodiated Emizszions 3-Meters

Customer: Echostar

Project Number: 1HZ265H2 (150LBHBAD)
Contlig: IDABY CFCC1T, Blustooth
Mode: 2441MHz, BPSK

Tested by B. Kiswrao

[a0]
o]

Ny
i

CaBull/m)
o
o)

(9]
o

I
(9]

Freguency (GHz)

Rarge: (BHz) REN/VEL Ref/fittn  Det/fivg Tup Sueep Pts  AGupa/h Rorge (GHz) FELLAVEL Ref/ftin  Detfivg Typ Sweep Pt #3upa/Mnde
1:1-3 HC-GdB/3ak 1B/ PEAK/Pwr fvg (MDD Thusecthuto) GBET  NAXH | 30316 IHC-6E)/ 38k 8778 FEK/Pur fegRHI)  STnsectiuta) 1Bk MR

Marker |Frequency| Meter Det | AT0067 | 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) (dBuVv/m)
1 *3889 | 5172 | PK2 | 337 -34.5 50.92 - - 74 -23.08 134 368 H
*33889 | 467 | MAvl | 337 -34.5 45.9 54 8.1 - - 134 368 H
2 *5445 | 4537 | PK2 | 358 -31.9 49.27 - - 74 2473 115 365 H
*5454 | 3655 | MAvl | 35.8 -32 40.35 54 -13.65 - - 115 365 H
5 *3.889 | 51.93 | PK2 | 33.7 -34.5 51.13 - - 74 -22.87 62 258 Vv
*3.889 | 46.23 | MAvl | 33.7 -34.5 45.43 54 -8.57 - - 62 258 Vv
6 *5454 | 4615 | PK2 | 35.8 -32 49.95 - - 74 -24.05 317 279 v
*5448 | 40.65 | MAvl | 35.8 -32 44.45 54 -9.55 - - 317 279 Vv
3 7.221 33.38 Pk 36.3 -28.8 40.88 - - 74 3312 | 0-360 | 250 H
4 14.646 31.8 Pk 39.9 -23.2 48.5 - - 74 -25.5 0-360 151 H
* - 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-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

HIGH CHANNEL - PLOT

UL-RTFP EMC: Chamker C 19 Fek ZH15 22.728 . 86
' ‘ ‘ Radiated Emissions 3-Meters

115

Customer: Echostar

Project Number: |H526502 (15LBBES)
CDﬁFig: IDABT CFCC1Y, Bluetooth
Mode: 24868MHz, BPSK

Tested by: B. Kisuwra

[a4]
2]

Ny
i

CaBull/m)
o
o)

(9]
o

I
(9]

Freguency (GHz)

Pts  AGupa/h Rorge (GHz) FELLAVEL Ref/Atin  Detsfivg T 5 Pt #3upa/Mnde

Rarge: (BHz) REN/VEL Ref/fittn  Det/fivg Tup Sueep up NEE]
1:1-3 THC-GdB/3ak G/ PEAK/Pwr fvg (MDD Thusecthuto) GBET  NAXH | 30316 IHC-6dED /38K 8778 PEKPur FregRM3)  STdnsecthuta) 18k MR

Marker |Frequency| Meter Det | AT0067 | Amp/Cbl/ | Corrected | Avg Limit | Margin | Peak Limit | PK Margin| Azimuth | Height | Polarity
(GHz) Reading (dB/m) | Fltr/Pad | Reading |(dBuV/m)| (dB) |(dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
1 *3.889 | 5139 | PK2 | 33.7 -34.5 50.59 - - 74 -23.41 130 368 H
*3.889 | 4623 | MAvl | 33.7 -34.5 45.43 54 -8.57 - - 130 368 H
2 *5458 | 4429 | PK2 | 35.8 -31.9 48.19 - - 74 -25.81 118 251 H
*5448 | 3595 | MAvl | 35.8 -32 39.75 54 -14.25 - - 118 251 H
4 *11.446 | 37.42 | Pk2 | 39.1 -23.9 52.62 - - 74 -21.38 117 240 H
*11.447 | 3312 | MAvl | 39.1 -23.9 48.32 54 -5.68 - - 117 240 H
6 *3.889 | 50.7 PK2 | 33.7 -34.5 49.9 - - 74 241 77 177 Vv
*3.889 | 4554 | MAvl | 33.7 -34.5 44.74 54 9.26 - - 77 177 Vv
7 *5456 | 47.24 | PK2 | 35.8 -31.9 51.14 - - 74 -22.86 90 284 Vv
*5454 | 4173 | MAvl | 35.8 -32 45.53 54 -8.47 - - 90 284 Vv
3 6.993 33.55 Pk 36 -28.8 40.75 - - 74 3325 | 0-360 | 250 H
5 17.36 31.24 Pk 422 -20.2 53.24 - - 74 -20.76 | 0-360 | 250 H
* - indicates frequency in CFR15.205/1C7.2.2 Restricted Band
Pk - Peak detector
PK2 - KDB558074 Method: Maximum Peak
MAV1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

9.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL & VERTICAL PLOT

UL-RTF EMC: Chomker C 4 Mar 2H15 111856
; : : I %quiated Emissions - 3 Meterd
% Customer: Echostor

85 } oo P HProject Humber: 10526582 C15LEBES)
: : : {|Config:10B87 (FCC3), Blustooth

95

 |Mode : llorse-Cose

75 j E E j Tested by B, Kiswra

(dBuM /A m2

B0

Freguency (MH=zD

Range (HHe! REUABN  Fef/fttn Dot Tup  Sweep Pts t3upstinds | Rarge () FEUUBH  Reféfttn  Dst/fvg lup  Swesp Fts Hupsboe  Posit
1 3-280 128k (-GE)/ 1M 97718 PERK/LogPurliden  Auto dE1 HAsH J:208-1 B 128(-EeB0/IN 97718 PEAR/LogPur-Video  Auto O8A1 MAH 30

Marker | Frequency | Meter Det AT0066 |Amp/Cbl (dB)| Corrected | QPk Limit Margin | Azimuth | Height | Polarity
(MHz) Reading (dB/m) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuV) (dBuV/m)
4 *250.008 58.93 Qp 11.5 -30 40.43 46.02 -5.59 261 114 H
1 48.472 58.8 Qp 8.5 -31.4 35.9 40 -4.1 54 104 \%
2 49.3025 56.56 Qp 8.1 -31.4 33.26 40 -6.74 108 104 \Y
3 64.3825 56.56 Pk 8.2 -31.2 33.56 40 -6.44 0-360 100 \Y
5 336.3 48.5 Pk 13.9 -29.7 32.7 46.02 -13.32 0-360 100 H
6 705.432 23.56 Qp 20.3 -28.7 15.16 46.02 -30.86 329 344 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

9.4. WORST-CASE 18-26GHz

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

HORIZONTAL & VERTICAL PLOT
UL-RTP EMC: Chamber C 3 Mor 2815 18:23:49

Rodioted Emissions 3-Meters

Customer:Echostor

Praject Number: 185260682 (15LEBBBS)
CDH{ig!]D@87 (FCC3), Bluetooth
Mode : lorse—Cose

Tested bH B. Kiewra

—~

£
s
=

3
[}
=
—r

Freguency (GHz2

Range (GHz) REUARH Fef/ftin  Detdivg Tuyp Sueep Pts  ¥3upsMode Rorge (Gliz) FEHARI Feffittn  Det/fvg Tup Sueep Pts $upsitoce  Posit]
1:18-20.5 M=) /M 81/ FERK/Fur g (RNS)  Auta I HAsH 218-6.5 IHC-6dE) /M R PERE/Pur- Avg(RHS)  Futo 18 HAH A-368

Marker |Frequency| Meter | Det | AT0063 | Amp/Cbl | Corrected | Avg Limit | Margin | Peak Limit | PK Margin | Azimuth | Height | Polarity
(GHz) Reading (dB/m) (dB) Reading | (dBuv/m)| (dB) |(dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)

6 *22.804 41.7 Pk 33.9 -31.3 443 54 -9.7 74 -29.7 0-360 151 H

3 *23.861 42.75 Pk 33.7 -30.6 45.85 54 -8.15 74 -28.15 0-360 151 Vv

1 21.789 42.12 Pk 36.4 -31.9 46.62 - - - - 0-360 250 Vv

5 21.976 41.78 Pk 36.9 -32.2 46.48 - - - - 0-360 250 H

2 22.006 42.11 Pk 36.9 -32.2 46.81 - - - - 0-360 151 Vv

4 24.43 42.43 Pk 33.6 -30.1 45.93 - - - - 0-360 151 Vv
* - indicates frequency in CFR15.205/1C7.2.2 Restricted Band
Pk - Peak detector
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Fregquency of Emission (MHz) Conducted Limit (dBuV)
uasi-peak Average
(0.15-0.5 GG o 56 56 to 46
0.5-5 56 46
5-30 Gl S0

" Decreases with the logarithm of the frequency.

TEST PROCEDURE

Consistent with ANSI C63.4 and ANSI C63.10.

Page 115 of 125

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-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

RESULTS

LINE 1 RESULTS

UL-RTP EMC 18 Apr 2015 260:29.:23
5 I - |Foc 15,287 Linits

185

: CUSTOMER: Echostor (15LBERS)
95 T v I MODEL%: IDB87 (FCCT)

: : : [ | | Mode: Bluetooh worst-cose

; i i [ ; i Conductar: L1
a5l ,,,,,,,,,,,,,, ,,,,,,,,,, TESTED BY: M. Nolting

/5% S R N U SN RN S U N S S SO SN S S S SO
[ LT AU MU U SRR NSO S SO S S NS J SO SN SO SN SUUE S O SO
~ Qr le\t
0
ha
Easts!
2 EQVEPQQE Lim\t
m :
2
45
B B B L e e T B R R T o
25 phte
R T | o T s s T
15 1 A K[
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 .15225 44.02 Qp A4 9.4 53.82 65.88 -12.06 - -
2 .15225 33.95 Ca 4 9.4 43.75 - - 55.88 -12.13
3 .18375 41.53 Qp 3 9.4 51.23 64.31 -13.08 - -
4 .18375 34.49 Ca 3 9.4 44.19 - - 54.31 -10.12
5 .21975 37.19 Qp .2 9.4 46.79 62.83 -16.04 - -
6 .21975 30.74 Ca .2 9.4 40.34 - - 52.83 -12.49
7 .25688 34.64 Qp .2 9.4 44.24 61.53 -17.29 - -
8 .258 29.1 Ca .2 9.4 38.7 - - 515 -12.8
10 140425 34.41 Ca 1 9.4 43.91 - - 47.77 -3.86
9 4065 38.13 Qp 1 9.4 47.63 57.72 -10.09 - -
11 42675 37.04 Qp 1 9.4 46.54 57.32 -10.78 - -
12 44025 30.01 Ca 1 9.4 39.51 - - 47.06 -7.55
Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: R10526502-RF3A DATE: 2015-05-27
FCC ID: DKNCS08

LINE 2 RESULTS
UL-RTF EMC 18 Apr 2815 24 34:19
’ ‘ oo ‘ FCC 15.287 Limits

185

CUSTOMER: Echostar (15LBHBES)
El T T MODEL#: IDB87 (FCCT)

: : : : : Mode: Bluetooh worsti-caose

i § § P ; ; Conductar: L2
=]y E— ,,,,,,,,,,,,,, ,,,,,,,,,, TESTED BY: M. Nolting

75 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
L Y i - A . ,—_-._d s S i e L i
~ QF Limit
7 H S T SN SRR SPut S S AP S
ha
R e O o P
2 FAverage Limit
) EEmmsR s EEEEsREEAEE R REEEnREnE
2

I
&)

o]
o]

25 HJ-

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 .15225 43.27 Qp 4 9.4 53.07 65.88 -12.81 - -
2 .15225 31.78 Ca 4 9.4 41.58 - - 55.88 -14.3
3 .18375 41.11 Qp 3 9.4 50.81 64.31 -13.5 - -
4 .18375 34.12 Ca 3 9.4 43.82 - - 54.31 -10.49
5 .21975 36.72 Qp .2 9.4 46.32 62.83 -16.51 - -
6 .21975 30.38 Ca .2 9.4 39.98 - - 52.83 -12.85
7 .25575 34.19 Qp .2 9.4 43.79 61.57 -17.78 - -
8 .25575 28.19 Ca .2 9.4 37.79 - - 51.57 -13.78
10 140425 33.51 Ca 1 9.4 43.01 - - 47.77 -4.76
9 4065 37.09 Qp 1 9.4 46.59 57.72 -11.13 - -
11 4245 35.72 Qp 1 9.4 45.22 57.36 -12.14 - -
12 44025 30.2 Ca 1 9.4 39.7 - - 47.06 -7.36
Qp - Quasi-Peak detector
Ca - CISPR average detection
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