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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: EchoStar Technologies LLC
9601 Meridian Boulevard
Englewood, CO 80112, USA

EUT DESCRIPTION: Set top box
MODEL: E76
SERIAL NUMBER: Conducted Unit: P2-168
Radiated Unit: P2-184
DATE TESTED: 2017-08-21 to 2017-09-28
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, or any
agency of the U.S. Government.

Approved & Released Prepared By:
For UL LLC By:
/ -
W -
Jeffrey Moser Brian T. Kiewra
Operations Leader Project Engineer
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 FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013.

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 and 2800 Perimeter Park Dr, Suite B, Morrisville, NC
27560.

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

2800 Suite B Perimeter Park Dr.,
Morrisville, NC 27560
X Chamber NORTH
X Chamber SOUTH

UL LLC (RTP) is accredited by NVLAP, Laboratory Code 200246-0. The full scope of
accreditation can be viewed at http://www.nist.gov/nvlap/.
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4. CALIBRATION AND UNCERTAINTY
41. 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

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

Required
PARAMETER UNCERTAINTY | by

standard
Occupied Channel Bandwidth 2.00% 5 %
RF output power, conducted 1.3dB +1,5dB
Power Spectral Density, conducted 247 dB +3 dB
Unwanted Emissions, conducted 2.94 dB +3 dB
All emissions, radiated 5.36 dB 16 dB
Temperature 2.26 °C 13 °C
Supply voltages 2.40% 3 %
Time 3.39% 5%
Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST
5.1. DESCRIPTION OF EUT

The EUT is an STB that contains a Zigbee and an 802.11a/b/g/n/ac transceiver.
5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequency Range Mode Output Power| Output Power
(MHz) (dBm) (mW)
2412 - 2462 802.11b 23.34 215.77
2412 - 2462 802.11g 17.07 50.93
2412 - 2462 802.11n HT20 16.3 42.66
2422 - 2452 802.11n HT40 11.38 13.74

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes two antennas, with a maximum gain of 2.71 dBi.

5.4. SOFTWARE AND FIRMWARE
The firmware installed in the EUT during testing was FCEZ2.
The EUT driver software installed during testing was BRDCM MFG Driver WL1.

The test utility software used during testing was MTOOL v3.0.0.3.
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5.5.

WORST-CASE CONFIGURATION AND MODE

Radiated emissions, 0.009 -1000 MHz and 18-26 GHz, and power line conducted emission
were performed with the EUT set to transmit at the channel with highest output power as worst-
case scenario. Radiated emissions 1-18GHz performed with the EUT set to transmit and low,
middle and high channels.

The EUT is designed to operate in only one orientation; therefore all radiated testing done in the

X-Axis orientation.

EUT supports both MIMO and SISO, therefore all testing performed at CDD MIMO as worst-

case.

For simultaneous transmission of multiple channels in the 2.4GHz ZigBee, 2.4GHz WLAN and
5GHz bands, tests were conducted for various configurations having the highest power. No
noticeable new emission was found.

Based on the baseline scan, the worst-case data rates were:
802.11b mode: 5.5 Mbps

802.11g mode: 6 Mbps

802.11n HT20mode: MCSO0

5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List

Description Manufacturer Model Serial Number FCCID
Broadband Modem D-Link EBR-2310 F311393000205 N/A
Solid state hard drive WD Elements DAADCA WX51A1424754 N/A
Solid state hard drive WD Elements AAAFFA WX81A31A3906 N/A
Laptop Hewlett-Packard EliteBook 740 5CG4382SLC N/A
Laptop Hewlett-Packard EliteBook 8470P CNU342CP7Y N/A
1/0 CABLES
1/0 Cable List
Cable # of Connector Cable
No Port Identical Tvoe Cable Type Length Remarks
: Ports yp (m)
1 Ethernet 1 CAT-5 Communication 0.5m Conne(;(t)i?;f wired
2 Coax 1 RG-7 Communication 0.5m Terminated
3 HDMI 1 Standard Video 2m Terminated
Component . .
4 Video 1 RGB Video 2m Terminated
5 USB 2 Type A Data .25m To SSD
6 AC 1 AC AC Mains >1m None
7 Antenna 1 RF RF <1im Antenna Port
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TEST SETUP

The EUT is installed as a standalone unit.

SETUP DIAGRAM FOR TESTS

Conducted Setup

Wired Router

Lapiop (AE)

T
L}

Spectrum Analyzer

~

Radiated Setup

Antenna

6
5 \— @ AC Mains
1 HSSHD

Laptop (AE)

Spectrum Analyzer
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:
Test Equipment Used —Radiated Measurement Equipment (Morrisville - North Chamber)
Ec:glp. Description Manufacturer Model Number Last Cal. Next Cal.
18-40 GHz
AT0076 Horn Antenna, 18- ARA MWH-1826/B | 2016-09-06 | 2017-09-30
26.5GHz
Gain-Loss Chains
N-SACO4 Gain-loss string: 18- Various Various 2017-03-03 | 2018-03-03
40GHz
Receiver & Software
SA0026 (18- .
40GHz RSE) Spectrum Analyzer Agilent NO030A 2017-02-17 | 2018-02-28
SOFTEMI EMI Software UL Version 9.5 NA NA
Additional Equipment Used
s/n 161024690 Environmental Meter Fisher Scientific 15-077-963 2016-12-21 2018-12-21

Test Equipment Used - Radiated Disturbance Emissions Test Equipment (Morrisville - South Chamber)

Ec:glp. Description Manufacturer Model Number Last Cal. Next Cal.
0.009 — 30MHz
ATO0079 Active Loop Antenna ETS Lindgren 6502 2016-12-28 | 2017-12-31
30-1000 MHz
AT0074 Hybrid Broadband Sunol Sciences JB3 2017-06-15 | 2018-06-15
Antenna Corp.
1-18 GHz
Double-Ridged
AT0069 Waveguide Horn ETS Lindgren 3117 2017-04-05 | 2018-04-05
Antenna, 1 to 18 GHz
Gain-Loss Chains
S-SACO1 | Saimoss sting: 0.009 7 ygrigus Various 2017-09-15 | 2018-09-15
Gain-loss string: 30 — . .
S-SAC02 1000MHz Various Various 2017-06-11 | 2018-06-11
s-sAco3 | Sain-loss string: 1- Various Various 2017-08-18 | 2018-08-18
18GHz
Receiver & Software
SA0025 Spectrum Analyzer Agilent NO030A 2017-04-10 | 2018-04-10
SOFTEMI EMI Software UL Version 9.5 NA NA
Additional Equipment used
s/n 161024887 Environmental Meter | Fisher Scientific 15-077-963 2016-12-23 | 2018-12-23
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Test Equipment Used - Line Conducted Measurement Equipment (RTP)

Eqwlpl))ment Description Manufacturer Model Number Last Cal. Next Cal.
Equipment — Ground Plane E
85496 EMI Test Receiver 9kHz- Rohde & ESR3 2017-08-22 | 2018-08-22
3.6GHz Schwarz
ATAs0g | Coaxial cable, 20t BNC uL RG-223 2017-08-23 | 2018-08-23
-male to BNC-male
HI0085 Temp/ H‘,Jw”gfe/fressure Extech SD700 2017-02-27 | 2018-02-27
SOFTEMI EMI Software UL Version 9.5 NA NA
ATAsog | Transient miten 000919 Eiectro-Metrics EM 7600 2017-08-23 | 2018-08-23
LISN, 50-ohm/50-uH, 2- | Fischer Custom| FCC-LISN-50-25-2-
LISN002 conductor, 25A Com. 01-550V 2017-08-22 | 2018-08-22
Test Equipment Used - Wireless Conducted Measurement Equipment
Eqwlpl))ment Description Manufacturer Model Number Last Cal. Next Cal.
Conducted Room 2 / RTP - NEBS
SA0020 Spectrum Analyzer Agilent E4446A 2017-04-25 | 2018-04-25
Technologies
SA0026 Spectrum Analyzer Agilent N9030A 2017-02-17 | 2018-02-28
PWMOO1 RF Power Meter Keysight N1911A 2017-05-18 | 2018-05-18
Technologies
Peak and Avg Power Keysight & &
PWS001 Sensor, 50MHz to 6GHz Technologies E9323A 2017-05-18 | 2018-05-18
15557603 Temp/Humidity Sensor | Fisher Scientific 14-650-118 2016-11-02 | 2018-11-02
Page 12 of 121
UL LLC FORM NO: 03-EM-F00858

12 Laboratory Dr., RTP, NC 27709

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

TEL: (919) 549-1400




REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

7. MEASUREMENT METHODS

Duty Cycle: KDB 558074 D01 v04, Section 6.0
6 dB BW: KDB 558074 D01 v04, Section 8.1.

Output Power: KDB 558074 D01 v04, Section 9.2.3.2.
KDB 5662911 D01 Multiple Transmitter Output v02r01

Power Spectral Density: KDB 558074 D01 v04, Section 10.2.

Out-of-band emissions in non-restricted bands: KDB 558074 D01 v04, Section 11.0.

Out-of-band emissions in restricted bands: KDB 558074 D01 v04, Section 12.1.

General Radiated Emissions: ANSI C63.10:2013 Sections 6.3-6.6

General Conducted Emissions: ANSI C63.10:2013 Section 6.7
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8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE
LIMITS

None; for reporting purposes only.
PROCEDURE
KDB 558074 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor |Minimum VBW

(msec) | (msec) | (linear) (%) (dB) (kHz)
2.4GHz Band
802.11b 1TX 2.320 2.440 0.951 95.08% 0.22 0.431
802.11g CDD 2.064 2.177 0.948 94.81% 0.23 0.484
802.11n HT20 CDD 1.919 2.023 0.949 94.86% 0.23 0.521
802.11n HT40 CDD 0.128 0.153 0.835 83.50% 0.78 7.813

Test Information

Date: 2017-08-22
Project: 11893030
Tester: Jeff Cabrera

Page 14 of 121

UL LLC
12 Laboratory Dr., RTP, NC 27709

FORM NO: 03-EM-F00858

TEL: (919) 549-1400

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




REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

DUTY CYCLE PLOTS

DUTY CYCLE 802.11b CDD MODE

- Agilent 18:31:42 Aug 25, 2017

L

| Measure

APw7.1(081617),40832,
Ref 38 dBm

#Atten 40 dB

aMkrd 244 ms

8.331 dB

#Peak [ | (2]

Log R

19
dB/

Offst

11.4

dB

Occupied BH

#PAvy

ACP

Center 2,437 006 GH
Res BH 8 MHz

#YBH 58 MH=z

Span @ Hz
Sweep 5 ms (1001 pts)

Marker Trace
1R (6 D]
la 1y
3R (6 D]
3a [¢ 5]

# Auiz
966 p=
2.32 m=
966 pe
2.44 me

Amplitude
25.22 dBm
-3.52 dB
25.22 dBm

8.33 dB

Multi Carrier
Power

Power Stat
CCDF

lof2

DUTY CYCLE 802.11g CDD MODE

BE Keysight Spectrum Analyzer - Swept SA

[E=SEN =

[s0@ bc |

| SENSE:INT]

ALIGN AUTO |

01:11:31 AM Aug 26, 2017

X R [ re
B

IFGain:Low

PNO: Fast -»~ 1rig: FreeRun
#Atten: 30 dB

Avg Type: Log-Pwr

TRACE[1 23456
TYPE| Wataramaaa:
DET|P

10 dBidiv. Ref 126.99 dBpV
Log

Center 2437000000 GHz
Res BW 8 MHz

#VBW 50 MHz

Span 0 Hz

WEMODE R[S0l % [ v | FUNCIoU_ FURCIONWD
1 N t

3.827 ms 109.44 dBuV

Sweep 7.533 ms (1001 pts)

FUNCTION VALUE -

t (4)
t (A}

2.064 ms (A)
2177 ms (A)

-0.38 dB
0.13dB
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DUTY CYCLE 802.11n HT20 CDD MODE

BE Keysight Spectrum Analyzer - Swept SA

o

| SENSE:NT| | ALIGN AUTO |

02:00:38 AM Aug 18, 2017

O RL | ® [so@ oc | ]
|— ‘ #Avg Type: Voltage
PNO: Fast -+ 1rig: FreeRun
IFGain:Low #Atten: 20 dB

TRACE[T - 3
TYPE| Wathtaas
pDET|PPPPP P

Ref 116.99 dBpV

10 dBldiv
Log

Center 2.437000000 GHz
Res BW 8 MHz

[MeRlmongTRelscLl  x Y
1 N t 1.372ms 108.57 dBuvV

t (A) 1.919 ms (A) -0.08 dB

t (A) 2023 ms (A) -0.59dB

FVBW 50 MHz

msG i) Alignment Completed

DUTY CYCLE 802.11n HT40 CDD MODE
% Agilent 14:48:24 Aug 25, 2017 L

Sweep 7.467 ms (1001 pts)

Span 0 Hz

FUNCTION VALUE S

| Measure

APv7.1(831617),46882, RTP-NEBS a Mkr3
Ref 38 dBm #Atten 48 dB

153.3 ps
B.564 dB

#Peak

#PAvg

Center 2.437 000 GH

Res BH & MHz #YBH 58 MHz

Sweep 316 ps (1081 pts)

# Axis
15.48 p=
128 p=
15.48 ps
153.3 pe

Amplituda
£.15 dBm
1.14 dE
£.15 dBm
B.56 dB

Marker Trace
1R [&}]
la 1
3R [&}]
3a 1
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8.2.

802.11b MODE IN THE 2.4 GHz BAND

8.2.1. 6 dB BANDWIDTH

LIMITS

FCC §15.

247 (a) (2)

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

RESULTS
Channel|Frequency| 6 dBBW | 6 dB BW [Minimum
Chain0 | Chain1 Limit
(MHz) (MHz) (MHz) (MHz)
Low 2412 8.360 7.560 0.5
Mid 2437 8.240 6.920 0.5
High 2462 7.040 7.560 0.5

6 dB BANDWIDTH, Chain 0

6 dB BANDWIDTH Chain 0 LOW CH
5 Agilent 10:07:14 Aug 25, 2017

L

| Measure

Ref 28 dBm

APw7.1(081617),40832,

#Atten 30 dB

& Mkrl 836 MHz
8.573 dB

#Peak

1F
&)

| Channel Power

‘ Meas Off
‘ Occupied BH

ACP

Center 2,412 @6 GHz
#Res BH 100 kHz

#WBH 380 kHz

Span 48 MHz

Sweep 3.867 ms (1081 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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6 dB BANDWIDTH Chain 0 MID CH
% Agilent 10:23:05 Aug 25, 2017

L

| Measure

APw7.1(B81617),49882,
Ref 28 dBm

#Atten 36 dB

a Mkrl 824 MHz
-8.964 dB

#Peak

el

IR goaglss. o 4

o)

| Channel Power

‘ Meas Off
‘ Occupied BH

ACP

Center 2.437 @@ GHz
#Res BW 100 kHz

#BH 380 kHz

Span 48 MHz

Sweep 3.867 ms (1081 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

6 dB BANDWIDTH Chain 0 HIGH CH

w Agilent 10:33:58 Aug 25, 2017

L

[ Measure

APw7.1(081617),40832,
Ref 28 dBm

#Atten 30 dB

a Mkrl 7.84 MHz
8.081 dB

#Peak
Log

1R — i

18
dB/

&

Offst

| Channel Power

‘ Meas Off

‘ Occupied BH

ACP

Center 2.462 08 GHz
#Res BH 100 kHz

#VBH 368 kHz

Span 48 MHz

Sweep 3,867 ms (1901 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

6 dB BANDWIDTH, Chain 1

6 dB BANDWIDTH Chain 1 LOW CH
# Agilent 18:58:17 Aug 25, 2017 L | Measure

APv7.1(B81617),40882, a Mkrl 7.56 MHz
Ref 26 dBm #Atten 30 dB -8.877 dB Meas Off
#Peak |
Log LR
y ' Channel P
ey annel Power
Offst
‘ Occupied BH
‘ ACP
Multi Carrier
Power
Power Stat
CCDF
Center 2.412 00 GHz Span 40 MHz ‘ 1"‘0’{‘;
#Res BH 108 kHz #UBH 300 kHz  Sweep 3.867 ms (1081 pts)
I

6 dB BANDWIDTH Chain 1 MID CH
s Agilent 11:05:55 Aug 25, 2017 L [ Heasure |

APY7.1(B81617),40882, a Mkrl 6.92 MHz
Ref 26 dBm #Atten 30 dB B.042 dB Meas Off
#Peak
Channel Power
‘ Occupied BH
‘ ACP
Multi Carrier
Power
Power Stat
CCDF
Center 2.437 80 GHz Span 40 Mhz ‘ 1"‘0’{ S
#Res BH 106 kHz #UBH 360 kHz  Sweep 3.867 ms (1081 pts)
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

6 dB BANDWIDTH Chain 1 HIGH CH
i Agient 11:19:38 Aug 25, 2017 L [ Measure |

APw7.1(081617),40832, a Mkrl 7.56 MHz

Ref 28 dBm #Atten 30 dB 8.231 dB Meas Off
#Peak |

Log 1R e, |

Lo # Channel P

i/ annel Power
Offst

. ‘ Occupied BH

ACP

Multi Carrier

Power

Power Stat

CCDF

Center 2.462 80 Gz Span 40 MHz ‘ 1"‘0’{"2’
#Res BH 100 kHz #BH 308 kHz  Sweep 3.867 ms (1001 pts)

Test Information

Date: 2017-08-25
Project: 11893030
Tester: Jeff Cabrera
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REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

8.2.2. OUTPUT POWER

LIMITS

FCC §15.247 (b)

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

This EUT mode is 802.11b, and CDD operation. According to KDB 662911, with N, <= 4 the
array gain is zero. Total directional gain is equal to single antenna gain.

Chain 0 | Chain 1
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.71 2.71 2.71
Test Information
Date: 2017-08-25
Project: 11893030
Tester: Jeff Cabrera
RESULTS
Limits
Channel |Frequency | Directional| FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) [ (dBm) | (dBm) | (dBm)
Low 2412 2.71 30.00 30 36 30.00
Mid 2437 2.71 30.00 30 36 30.00
High 2462 2.71 30.00 30 36 30.00
Results
Channel |Frequency| Chain 0 |[Chain 1| Total Power | Margi
Meas Meas | Corr'd Limit
Power Power | Power
(MHz) (dBm) (dBm) | (dBm) | (dBm) (dB)
Low 2412 19.97 20.61 23.31 30.00 -6.69
Mid 2437 20.03 20.61 23.34 30.00 -6.66
High 2462 19.88 20.59 23.26 30.00 -6.74
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

8.2.3. POWER SPECTRAL DENSITY

LIMITS
FCC §15.247 (e)
RESULTS
PSD Results
Channel | Frequency | Chain 0 [ Chain 1 | Total | Limit Margin
Meas Meas |[Corr'd
(MHz) (dBm) (dBm) PSD
(dBm) [ (dBm) | (dB)
Low 2412 -2.42 -2.19 0.71 8.0 -7.3
Mid 2437 2.77 -2.40 0.43 8.0 -7.6
High 2462 -3.10 -1.87 0.57 8.0 -7.4

Test Information

Date: 2017-08-30
Project: 11893030
Tester: Jeff Cabrera
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REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

PSD, Chain 0

PSD, Chain 0 LOW CH
s Agilent 15:18:18 Sep 14, 2017

L

| Measure

Ref 28 dBm

APy7.208313177,48852, MOR-Can2
#Atten 30 dB

Mkrl 2.412 806 GHz
-2.421 dBm

#Peak
Log

18
dB/

Offst

|‘ Meas Off

Channel Power
‘ Occupied BH

‘ ACP

Center 2,412 080 GHz
#Res BH 3 kHz

#YBH 9.1 kHz

Span 13 MHz
Sweep 1.379 5 (1081 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

PSD, Chain 0 MID CH

# Agilent 10:26:41 Aug 25, 2017

L

| Measure

APw7.1(081617),40852,
Ref 28 dBm

#Atten 30 dB

Mkrl 2.435 895 GHz
-2.768 dBm

#Peak
Log

18
dB/

Offst

|‘ Meas Off

Channel Power
‘ Occupied BH

ACP

Center 2,437 006 GH
#Res BH 3 kHz

#YBH 9.1 kHz

Span 13 MHz
Sweep 1.379 5 (1081 pts)

Multi Carrier
Power
Power Stat
CCDF

More
1of 2
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REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

PSD, Chain 0 HIGH CH
s Agilent 10:36:49 Aug 25, 2617

L

| Measure

APw7.1(081617),40832,
Ref 28 dBm

#Atten 30 dB

Mkrl 2.460 845 GHz
-3.188 dEm

#Peak
Log

18
dB/

Offst

Channel Power

Meas Off

‘ Occupied BH

ACP

Center 2.462 020 GH
#Res BH 3 kHz

#YBH 9.1 kHz

Span 11 MHz
Sweep 1167 5 (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

PSD, Chain 1

PSD, Chain 1 LOW CH
% Agilent 15:21:37 Sep 14, 2017

L

| Measure

APv7.2(091317),48582, MOR-Con2
Ref 28 dBm #Atten 30 dB

Mikrl 2.411 196 GHz
-2.185 dBm

#Peak

|‘ Meas Off

Channel Power
‘ Occupied BH

ACP

Center 2,412 @88 GHz
#Res BH 3 kHz

#YBH 9.1 kHz

Span 12 MHz
Sweep 1.273 5 (1081 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

PSD, Chain 1 MID CH

% Agilent 15:23:11 Sep 14, 2017

L

| Measure

Ref 28 dBm

APw7.2(891317),488582, MOR-Con2
#Atten 38 dB

Mikrl 2.435 295 GHz
-2.463 dBm

#Peak

| ‘ Meas Off
Channel Power
‘ Occupied BH

ACP

Center 2,437 @88 GHz
#Res BH 3 kHz

#YBH 9.1 kHz

Span 11 MHz
Sweep 1,167 5 (1081 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

PSD, Chain 1 HIGH CH
s Agilent 11:28:19 Aug 25, 2617

L

[ Measure

APw7.1(081617),40832,
Ref 28 dBm

#Atten 30 dB

Mkrl 2.460 464 GHz
-1.868 dEm

#Peak
Log

18
dB/

Offst

|‘ Meas Off

Channel Power
‘ Occupied BH

ACP

Center 2.462 020 GH
#Res BH 3 kHz

#YBH 9.1 kHz

Span 12 MHz
Sweep 1,273 5 (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

8.2.4. OUT-OF-BAND EMISSIONS
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.

RESULTS
IN-BAND REFERENCE LEVEL, Chain 0

REFERENCE LEVEL Chain 0 MID CH
# Agilent 11:58:31 Sep 14, 2017 L

APw7.1(0816177,408882, MOR-Con2 Mkrl 2.435 5 GHz

Ref 30 dBm #Atten 48 dB 12.41 dBm Meas Off
Peak

Channel Power
‘ Occupied BH
‘ ACP

Multi Carrier
Power

Power Stat

CCDF

Center 2.437 8 GHz Span 108 MHz ‘ 1“‘0’{‘;
#Res BH 100 kHz #UBH 300 kHz  Sweep 9.6 ms (1001 pts)

|
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

LOW CHANNEL BANDEDGE, Chain 0

AUTHORIZED BAND EDGE Chain 0 LOW CH
- Agilent 11:54:48 Sep 14, 2017 L | Measure

APv7.1(081617),46582, MOR-Can2 Mkrl 2.411 5 GHz

Ref 38 dBm #Atten 48 JB 12.22 dBm Meas Off
Peak
Log
Lo Channel P

i/ annel Power

Offst

Occupied BH

Center 2.460 @ GHz Span 1
#Res BW 180 kHz #WEH 368 kHz Sweep 9.6 ms (1881 pts)
Markar Trace * Axiz Amplitude
1 (1 2.411 5 GH=z 12.22 dBm
2 (&) 2.468 B GHz -29.82 dBm
3 (1 2.399 B GHz -23.89 dEm

HIGH CHANNEL BANDEDGE, Chain 0

AUTHORIZED BAND EDGE Chain 0 HIGH CH
- Agilent 12:63:21 Sep 14, 2017 L | Measure

APy7.1(85816177,48852, MOR-Con2 Mkrl 2.461 5 GHz

Ref 3@ dBm #Atten 48 dB 12.36 dBm Meas Off
Peak
Log 1
1 % Channel P

Y annel Power
Offst
11.4

Occupied BH

#PAvg

Center 2.483 5§ GHz Span 100 MHz
#Res BW 180 kHz #WEH 368 kHz Sweep 9.6 ms (1881 pts)
Marker Trace ¥ Axiz Amplitude
1 (1 2.461 5 GHz 12.36 dBm

2 (&) 2.488 8 GH= -37.75 dEm
E] 1 2.483 5 GHz -39.47 dBEm PowercsctDaFt

‘ ACP

Multi Carrier
Power

1of2
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REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

OUT-OF-BAND EMISSIONS

,Chain 0

OUT OF BAND Chain 0 LOW CH

- Agilent 11:55:42

Sep 14, 2017

L

| Measure

Ref 28 dBm

APw7.1(981617),40882, MOR-ConZ

#Atten 30 dB

Mkrd 2395

GHz

-26.046 dBm

#Peak c{

Meas Off

Log
18

dB/

Offst

Channel Power

.

Occupied BH

ACP

Center 13.015 GHz
#Res BH 100 kHz

#YBH 380 kHz

Span 25.97

GHz

Sweep 2.482 5 (8192 pts)

Marker Trace
1 (&)
2 t1n
3 (&)
4 t1n

H Axis
2.412 GHz
4.824 GHz
7.236 GHz
2.395 GHz

Amplitude
11.61 dBm
-51.19 dBm
-46.54 dBEm
-26.85 dBm

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

OUT OF BAND Chain 0 MID CH

# Agilent 11:59:58

Sep 14, 2017

L

| Measure

APw7.1(0816171,408
Ref 28 dBm

32, MOR-Con2
#Atten 30 dB

Mkrd 24.783

GHz

-38.715 dBm

Meas Off

#Peak ql
Log i

18
dB/

Offst

Channel Power

0

Occupied BH

ACP

Center 13.015 GHz
#Res BH 100 kHz

#YBH 380 kHz

Span 25.97

GHz

Sweep 2.482 5 (8192 pts)

Marker Trace
1 (&)
2 (&)
3 (&)
4 (&)

H Axis
2.437 GHz
4.874 GHz
7.311 GHz

24,783 GHz

Amplitude
11.89 dBm
-52.88 dBm
-47.78 dBm
-38.72 dBm

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

OUT OF BAND Chain 0 HIGH CH
s Agilent 12:04:26 Sep 14, 2017

L

| Measure

Ref 28 dBm

APv7.1(8316177,46852, MOR-Can2
#Atten 30 dB

Mkrd 25.613 GHz
-39.455 dBm

Meas Off

#Peak ql
Log ok
16

dB/

Offst

Channel Power

4

Occupied BH

ACP

Center 13.815 GHz
#Res BH 108 kHz

+VEW 388 kHz

Span 25.97 GHz

Sweep 2,482 5 (8192 pts)

Marker Trace
1 (&)
2 (&)
3 (&)
4 (&)

W Axis
2,462 GHz
4,924 GHz
7.386 GHz

25,613 GHz

Amplituda
11.91 dBm
-53.86 dEm
-48.72 dBEm
-39,46 dEm

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

IN-BAND REFERENCE LEVEL, Chain 1

REFERENCE LEVEL Chain 1 MID CH
s Agilent 12:01:18 Sep 14, 2017

L

| Measure

Ref 38 dBm

APy7.1(85816177,48852, MOR-Con2
#Atten 48 dB

Mkrl 2.436 @ GHz
12.44 dBm

Peak

‘ Meas Off
Channel Power
‘ Occupied BH

ACP

Center 2,437 @ GHz
#Res BW 100 kHz

#YBH 300 kHz

Span 100 MHz
Sweep 9.6 ms (1081 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

Page 29 of 121

UL LLC

12 Laboratory Dr., RTP, NC 27709
This report shall not be reproduced except in full, without the written approval of UL LLC.

FORM NO: 03-EM-F00858
TEL: (919) 549-1400



REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

LOW CHANNEL BANDEDGE, Chain 1

AUTHORIZED BAND EDGE Chain 1 LOW CH
¥ Agilent 11:56:25 Sep 14, 2817 L | Measure

APw7.1(881617),40882, MOR-Caonz Mkrl 2.411 @ GHz

Ref 38 dBm #Atten 48 dB 12.48 dBm Meas Off
Peak

Channel Power

J Occupied BH

’ ACP

#PAvg

Center 2,400 @ GHz Span 108 MHz
#Res BH 198 kHz #VBH 388 kHz Sweep 9.6 ms (1081 pts)
Markaer Trace * Axig Amplitude
1 (1 2.411 8 GH=z 12.48 dBm

2 (1 2.488 A GHz -31.82 dBm
El 1 2.399 @ GHz -23.24 dBm PowercsctDaFt

Multi Carrier
Power

More
1of 2

HIGH CHANNEL BANDEDGE, Chain 1

AUTHORIZED BAND EDGE Chain 1 HIGH CH
% Agilent 12:06:44 Sep 14, 2017 L [ Measure

APw7.1(881617),40882, MOR-Caonz Mkrl 2.462 5 GHz

Ref 38 dBm #Atten 48 dB 11.94 dBm Meas Off
Peak

1
I

Channel Power

| Occupied BH

‘ ACP

Center 2.483 5 GHz Span 108 MHz
#Res BW 100 kHz #\BH 368 kHz Sweep 9.6 ms (1081 pts)

Markaer Trace Type * Axig Amplitude
1 (1 Frag 2,462 5 GHz 11.94 dBm

Multi Carrier
Power

2 (1 Freg 2.488 8 GHz -36.64 dBm
El 1 Freg 2.483 5 GH= -37.96 dBEm PowercsctDaFt

More
1of 2
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REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

OUT OF BAND Chain 1 LOW CH
s Agilent 11:57:31 Sep 14, 2017

L

| Measure

APw7.1(981617),40882, MOR-ConZ
Ref 28 dBm #Htten 30 dB

Mkrd 2.395 GHz
-26.763 dBm

#Peak d

Meas Off

Log
1@

dB/
Offst

Channel Power

.

Occupied BH

ACP

Center 13.815 GHz

+Res BH 188 kHz +VEW 388 kHz

Span 25.97 GHz

Sweep 2,482 5 (8192 pts)

W Axis
2.412 GHz
4,824 GHz
7.236 GHz
2,395 GHz

Markaer Trace Type
1 (1 Freg
2 1 Freg
3 (1 Freg
4 1 Freg

Amplituda
11.88 dBm
-52.8E dEm
-43.85 dBEm
-26.76 dEm

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

OUT OF BAND Chain 1 MID CH
s Agilent 12:02:21 Sep 14, 2017

L

[ Measure

APw7.1(981617),40882, MOR-ConZ
Ref 28 dBm #Htten 30 dB

Mkrd 24.738 GHz
-38.691 dEm

Meas Off

#Peak d
Log ;
18

dB/

Offst

Channel Power

]

Occupied BH

ACP

Center 13.815 GHz

+Res BH 188 kHz +VEW 388 kHz

Span 25.97 GHz

Sweep 2,482 5 (8192 pts)

Marker Trace W Axis
1 (&) 2.437 GHz
2 (&) 4,874 GHz
3 (&) 7.311 GH=z
4 (&) 24,738 GHz

Amplituda
16.78 dBm
-52.29 dEm
-47.12 dBEm
-38.69 dEm

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

OUT OF BAND Chain 1 HIGH CH
# Agilent 12:87:52 Sep 14, 2017 L | Measure

APw7.1(981617),40882, MOR-ConZ Mkrd 24.783 GHz

Ref 28 dBm #Atten 30 dB -39.129 dBm Meas Off
#Peak

1
L+,

Log
ig/ Channel Power
Offst J

;;j Occupied BH

ACP

Center 13.815 GHz Span 25.97 GHz . .
wRes BH 100 kHz WEH 300 Kz Sweep 2482 5 (5192 pro) || UMM %’;‘;[;g;
Markaer Trace K Axiz Amplituda
1 (1 2,482 GHz 9.78 dBm
2 1 4,924 GH -51.82 dB ‘
3 (1 7.386 GHz —-49.14 dBm Powerc%'ijaFt
4 1 24,783 GHz -39,13 dBEm
More
1of?2

Test Information

Date: 2017-09-14
Project: 11893030
Tester: Jeff Cabrera
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REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

8.3.

802.11g MODE IN THE 2.4 GHz BAND

8.3.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

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

RESULTS
Channel|Frequency| 6 dBBW | 6 dB BW [Minimum
Chain0 | Chain1 Limit
(MHz) (MHz) (MHz) (MHz)
Low 2412 16.400 16.400 0.5
Mid 2437 16.400 16.520 0.5
High 2462 16.400 16.400 0.5

Test Information

Date: 2017-08-25
Project: 11893030
Tester: Jeff Cabrera
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REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

6 dB BANDWIDTH, Chain 0

6 dB BANDWIDTH Chain 0 LOW CH

- Agilent 11:53:15 Aug 25, 2017

L

| Measure

APw7.1(881617),48882,
Ref 28 dBm

#Atten 36 dB

a Mkrl 16.48 MHz
-0.053 dB

#Peak

‘ Channel Power

Meas Off

‘ Occupied BH

ACP

Center 2,412 @8 GHz
#Res BW 100 kHz

#UBH 380 kHz

Span 48 MHz

Sweep 3.867 ms (1081 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

6 dB BANDWIDTH Chain 0 MID CH

¥ Agilent 12:09:44 Aug 25, 2017

L

Measure

APw7.1(881617),48882,
Ref 28 dBm

#Atten 368 dB

a Mkrl 16.48 MHz
3.238 dB

#Peak

Channel Power

Occupied BH

ACP

Center 2.437 08 GHz
#Res BW 100 kHz

#YBH 300 kHz

Span 48 MHz

Sweep 3.867 ms (1001 pts)

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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REPORT NO: R11893030-E2

FCC ID: DKN-PHX

DATE: 2017-09-30

6 dB BANDWIDTH Chain 0 HIGH CH

- Agilent 12:17:48 Aug 25, 2017

L

| Measure

APw7.1(081617),40832,
Ref 28 dBm

#Atten 30 dB

a Mkrl 16.48 MHz
8.831 dB

#Peak
Log

18
dB/

Offst

Meas Off

Channel Power
‘ Occupied BH

ACP

Center 2.462 08 GHz
#Res BH 100 kHz

#VBH 368 kHz

Span 48 MHz

Sweep 3,867 ms (1901 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

6 dB BANDWIDTH, Chain 1

6 dB BANDWIDTH Chain 1 LOW CH

% Agilent 12:32:05 Aug 25, 2017

L

| Measure

APw7.1(B81617),49882,
Ref 28 dBm

#Atten 36 dB

a Mkrl 16.48 MHz
3.938 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

ACP

Center 2.412 @@ GHz
#Res BW 100 kHz

#BH 380 kHz

Span 48 MHz

Sweep 3.867 ms (1081 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

6 dB BANDWIDTH Chain 1 MID CH
% Agilent 12:39:53 Aug 25, 2017

L

| Measure

APw7.1(B81617),49882,
Ref 28 dBm

#Atten 36 dB

a Mkrl 16.52 MHz

-8.348 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

ACP

Center 2.437 @@ GHz
#Res BW 100 kHz

#BH 380 kHz

Span 48 MHz

Sweep 3.867 ms (1081 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

6 dB BANDWIDTH Chain 1 HIGH CH
% Agilent 12:46:59 Aug 25, 2617

L

[ Measure

APw7.1(081617),40832,
Ref 28 dBm

#Atten 30 dB

a Mkrl 16.48 MHz

-0.963 dB

#Peak
Log

18
dB/

Offst

‘ Meas Off
Channel Power
‘ Occupied BH

ACP

Center 2.462 08 GHz
#Res BH 100 kHz

#VBH 368 kHz

Span 48 MHz

Sweep 3,867 ms (1901 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

8.3.2. OUTPUT POWER
LIMITS

FCC §15.247 (b)

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

This EUT mode is 802.11b, and CDD operation. According to KDB 662911, with N, <= 4 the
array gain is zero. Total directional gain is equal to single antenna gain.

Chain 0 | Chain 1
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.71 2.71 2.71
Test Information
Date: 2017-08-25
Project: 11893030
Tester: Jeff Cabrera
RESULTS
Limits
Channel |Frequency | Directional| FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) [ (dBm) | (dBm) | (dBm)
Low 2412 2.71 30.00 30 36 30.00
Mid 2437 2.71 30.00 30 36 30.00
High 2462 2.71 30.00 30 36 30.00
Results
Channel |Frequency| Chain 0 |[Chain 1| Total Power | Margi
Meas Meas | Corr'd Limit
Power Power | Power
(MHz) (dBm) (dBm) [ (dBm) | (dBm) (dB)
Low 2412 13.52 14.25 16.91 30.00 |-13.09
Mid 2437 13.55 14.51 17.07 30.00 [-12.93
High 2462 13.72 14.10 16.92 30.00 [-13.08
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

8.3.3. POWER SPECTRAL DENSITY
LIMITS

FCC §15.247 (e)

RESULTS
PSD Results
Channel | Frequency | Chain 0 | Chain 1 | Total | Limit |Margin
Meas Meas |Corr'd
(MHz) (dBm) (dBm) PSD
(dBm) | (dBm) | (dB)
Low 2412 -11.14 -9.35 -7.14 8.0 -15.1
Mid 2437 -10.24 -10.94 | -7.57 8.0 -15.6
High 2462 -9.81 9.73 -6.76 8.0 -14.8

Test Information

Date: 2017-08-25
Project: 11893030
Tester: Jeff Cabrera
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REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

PSD, Chain 0

PSD, Chain 0 LOW CH
% Agilent 12:06:44 Aug 25, 2617 L

| Measure

APw7.1(881617),48882,
Ref 28 dBm

#Atten 368 dB

Mkrl 2.412 325 GHz
-11.139 dBm

#Peak

Center 2.412 908 GH
#Res BH 3 kHz

Span 25 MHz

#YBH 9.1 kHz Sneep 2.653 s (1881 pts)

| ‘ Meas Off

Channel Power
‘ Occupied BH
ACP

Multi Carrier
Power

Power Stat
CCDF

More

1aof 2

PSD, Chain 0 MID CH
% Agilent 12:11:47 Aug 25, 2617 L

| Measure

APw7.1(881617),48882,
Ref 28 dBm

#Atten 368 dB

Mkrl 2.431 358 GHz
-18.239 dBm

#Peak

Center 2.437 900 GH
#Res BH 3 kHz

Span 25 MHz

#YBH 9.1 kHz Sneep 2.653 s (1881 pts)

| ‘ Meas Off

Channel Power
‘ Occupied BH
ACP

Multi Carrier
Power

Power Stat
CCDF

More

1aof 2
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REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

PSD, Chain 0 HIGH CH
# Agilent 12:19:51 Aug 25, 2617

L

| Measure

Ref 28 dBm

AP7.1(881617),48882,
#Atten 368 dB

Mkrl 2.456 350 GHz
-9.812 dBm

#Peak
Log

18
dB/

Offst

Channel Power

Meas Off

‘ Occupied BH

ACP

Center 2,462 G@0 GH
#Res BH 3 kHz

#YBH 3.1 kHz

Span 25 MHz
Sweep 2,653 5 (1081 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

PSD, Chain 1

PSD, Chain 1 LOW CH
3 Agilent 12:34:47 Aug 25, 2617

L

Measure

Ref 28 dBm

APy7.1(081617),40532,
#Atten 30 dB

Mkrl 2.413 875 GHz
-9.353 dBm

#Peak
Log

19
dB/

Offst

E

Center 2.412 (@0 GH
#Res BH 3 kHz

#YBH 9.1 kHz

Span 25 MHz
Sweep 2653 5 (1001 pts)

Meas Off

Channel Power

Occupied BH

Multi Carrier

Power Stat

More
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REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

PSD, Chain 1 MID CH
- Agilent 12:42:06 Aug 25, 2617

L

| Measure

APw7.1(881617),40882,
Ref 28 dBm #Htten 38 dB

Mkrl 2.438 875 GHz
-18.942 dBm

#Peak

Center 2.437 680 GH

#Res BH 3 kHz #YBH 9.1 kHz

Span 25 MHz
Sweep 2,653 5 (1001 pts)

|‘ Meas Off
Channel Power
‘ Occupied BH
ACP

Multi Carrier
Power

Power Stat
CCDF

More

1of 2

PSD, Chain 1 HIGH CH
% Agilent 12:50:07 Aug 25, 2017

L

[ Measure

APw7.1(881617),40882,
Ref 28 dBm #Htten 38 dB

Mkrl 2.458 625 GHz
-9.725 dBm

#Peak
Log

18
dB/

Offst

|‘ Meas Off

Channel Power
‘ Occupied BH

ACP

Center 2,462 G@0 GH

#hes BH 3 kHz #YBH 3.1 kHz

Span 25 MHz
Sweep 2,653 5 (1081 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

8.3.4. OUT-OF-BAND EMISSIONS
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.

RESULTS
IN-BAND REFERENCE LEVEL, Chain 0

REFERENCE LEVEL Chain 0 MID CH
% Agilent 12:15:55 Sep 14, 2017 L
APv7.1(081617),00862, MOR—Con2 Mkl 2.438 3 GHz

Ref 38 dBm #Atten 48 dB 3.38 dBm Meas Off
Peak

Channel Power

Occupied BH

Multi Carrier

‘ Power Stat

Center 2.437 @ GHz Span 100 MHz
#Res BH 100 kHz #\BH 368 kH=z Sweep 9.6 ms (1081 pts)
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REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

LOW CHANNEL BANDEDGE, Chain 0

AUTHORIZED BAND EDGE Chain 0 LOW CH
# Agilent 12:09:51 Sep 14, 2017 L
APv7.1(081617),40882, MOR-Can2 Mkrl 2.413 3 GHz

Ref 38 dBm #Atten 48 dB 312 dBm
Peak

| Measure

Meas Off

Channel Power

Occupied BH

#PAvg

Center 2,400 8 GHz
#Res BH 198 kHz
Marker Trace
1 (1
2 (1
3 (1

‘ ACP

Span 108 MHz
Sweep 9.6 m3 (1001 pts)
Amplitude
3.12 dBm
-32.65 dBEm
-38.75 dBm

Multi Carrier

+YBH 380 kHz Power

H Axis
2.413 3 GH=
2,468 B GHz
2.398 9 GH=z

Power Stat
CCDF

More
1of 2

HIGH CHANNEL BANDEDGE, Chain 0

AUTHORIZED BAND EDGE Chain 0 HIGH CH
% Agilent 12:20:38 Sep 14, 2017 L
APv7.1(081617),40882, MOR-Can2 Mkrl 2.460 8 GHz

Ref 38 dBm #Atten 48 dB 2.93 dBm
Peak

| Measure

Meas Off

1
2 Channel Power

Occupied BH

ACP

Center 2,483 5 GHz
#Res BW 100 kHz

+YBH 380 kHz

Span 108 MHz
Sweep 9.6 m3 (1001 pts)

Marker Trace
1 (1
2 (1
3 (1

H Axis
2.468 8 GH=z
2,497 7 GHz
2.483 5 GH=

Amplitude
2.93 dBm

-39.84 dBm
-43.19 dBEm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

OUT-OF-BAND EMISSIONS, Chain 0

OUT OF BAND Chain 0 LOW CH
i Agilent 12:11:28 Sep 14, 2017 L [ HMeasure |

APw7.1(981617),40882, MOR-ConZ Mkrd 2.398 GHz

Ref 2@ dBm #Atten 30 dB -32.936 dBm Meas Off
#Peak |
Log 1
10 i Channel Power
dB/

Offst

_J Occupied BH

ACP

Center 13.815 GHz Span 25.97 GHz . .
wRes BH 100 kiz WEBH 300 kM2 Sweep 2.482 5 (8192 pts) ‘ Multi Carrier
Marker Trace ® Axiz Amplitude
1 (1) 2,412 GHz -.18 dEn
2 1y 4,824 GH -51.48 dB ‘
3 (1) 7235 tHa Za7.25 den Powercilijag
4 1y 2,398 GHz -32.94 dBn
More
1of 2

OUT OF BAND Chain 0 MID CH
s Agilent 12:17:28 Sep 14, 2017 L [ HMeasure |

APw7.1(981617),40882, MOR-ConZ Mkrd 24.729 GHz

Ref 2@ dBm #Atten 30 dB -38.426 dBm Meas Off
#Peak |
Log 1
10 i Channel Power
dB/

Offst

j Occupied BH

ACP

Center 13.815 GHz Span 25.97 GHz . .
wRes BH 100 kiz WEBH 300 kM2 Sweep 2.482 5 (8192 pts) ‘ Multi Carrier
Marker Trace ® Axiz Amplitude
1 (1) 2,437 GHz .32 dEn
2 1y 4,874 GH -49.38 dB ‘
3 (1) 7311 oHa Za7.36 den Powercilijag
4 1y 24,729 GHz -38.43 dBn
More
1of 2
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REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

OUT OF BAND Chain 0 HIGH CH
s Agilent 12:22:22 Sep 14, 2017

L

| Measure

Ref 28 dBm

APv7.1(8316177,46852, MOR-Can2
#Atten 30 dB

Mkrd 24.798 GHz
-38.889 dBm

#Peak |

Meas Off

Log 1
1@ 4

dB/

Offst

Channel Power

> |

Occupied BH

ACP

Center 13.815 GHz
#Res BH 108 kHz

+VEW 388 kHz

Span 25.97 GHz
Sweep 2,482 5 (8192 pts)

Marker Trace
1 (&)
2 (&)
3 (&)
4 (&)

W Axis
2,462 GHz
4,924 GHz
7.386 GHz

24,798 GHz

Amplituda
-H.63 dBn
-51.67 dEm
-49.84 dBm
-38.89 dEm

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

IN-BAND REFERENCE LEVEL, Chain 1

REFERENCE LEVEL Chain 1

% Agilent 12:18:15 Sep 14, 2017

MID CH

L

| Measure

Ref 28 dBm

APw7.1(881617),48882, MOR-Con2
#Atten 460 dB

2.84 dBm

Peak

Mkrl 2.442 @ GHz
Meas Off

Channel Power

‘ Occupied BH

ACP

| Multi Carrier
Power

Power Stat
CCDF

Center 2,437 @ GHz
#Res BH 100 kHz

#YBH 300 kHz

Span 100 MHz
Sweep 9.6 ms (1081 pts)

More
1of 2
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REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

LOW CHANNEL BANDEDGE, Chain 1

AUTHORIZED BAND EDGE Chain 1 LOW CH

1 Agilent 12:12:21 Sep 14, 2017

L

| Measure

APw7.1(981617),40882, MOR-ConZ
Ref 38 dBm #Htten 40 dB

Mkrl 2.413 5 GHz
3.89 dBm

Peak

Meas Off

Log
18

dB/
Offst

Channel Power

Occupied BH

ACP

Center 2,400 @ GHz
#Res BH 100 kHz #\BH 308 kHz

Span 108 MHz
Sweep 9.6 ms (1081 pts)

Marker Trace H Axis
1 (&) 2.419 5 GHz
2 (&) 2.488 B GHz
3 (&) 2,399 5 GHz

Amplitude
3.69 dBn
-33.41 dBm
-29.66 dBEm

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

HIGH CHANNEL BANDEDGE, Chain 1

AUTHORIZED BAND EDGE Chain 1 HIGH CH

w Agilent 12:23:07 Sep 14, 2017

L

Measure

APw7.1(881617),40882, MOR-Con2
Ref 38 dBm #Htten 40 dB

Mkrl 2.463 3 GHz
3.15 dBm

Peak

Meas Off

Log

16 1
dB/ 3

Offst

Channel Power

11.4

Occupied BH

#PAvy

ACP

Center 2,483 5 GHz
#Res BH 106 kHz #YBH 366 kHz

Span 1
Sweep 9.6 ms (1601 prs)

Marker Trace Type ¥ Axiz
1 (1 Freq 2.483 3 GHz
2 1 Freqg 2.525 5 GHz
3 (1 Freq 2.483 § GHz

Amplitude
3.15 dBm
-39,57 dEm
-42.89 dBn

Multi Carrier
Power

Power Stat
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REPORT NO: R11893030-E2
FCC ID:

DKN-PHX

DATE: 2017-09-30

OUT OF BAND Chain 1 LOW CH
s Agilent 12:13:19 Sep 14, 2017

L

| Measure

Ref 28 dBm

APv7.1(8316177,46852, MOR-Can2
#Atten 30 dB

Mkrd 2.395 GHz
-31.332 dBEm

#Peak |

Meas Off

Log 1
1@ <

dB/
Offst

Channel Power

N

Occupied BH

ACP

Center 13.815 GHz
#Res BH 108 kHz

+VEW 388 kHz

Span 25.97 GHz
Sweep 2,482 5 (8192 pts)

Marker Trace
1 (&)
2 (&)
3 (&)
4 (&)

W Axis
2.412 GHz
4,824 GHz
7.236 GHz
2,395 GHz

Amplituda
-8.15 dBm
-5B.64 dEm
-46.89 dEm
-31.23 dEm

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

OUT OF BAND Chain 1 MID CH
s Agilent 12:19:12 Sep 14, 2017

L

[ Measure

Ref 28 dBm

APy7.1(8316177,46852, MOR-Can2
#Atten 30 dB

Mkrd 25.594 GHz
-38.895 dBEm

#Peak |

Meas Off

Log 1
16 <

dB/

Offst

Channel Power

34

Occupied BH

ACP

Center 13.815 GHz
#Res BH 108 kHz

+VEW 388 kHz

Span 25.97 GHz
Sweep 2,482 5 (8192 pts)

Marker Trace
1 (&)
(&)

2
3 1y
4 &5

W Axis
2.437 GHz
4,874 GHz
7.311 GHz

25,594 GHz

Amplituda
8.43 dBm
-58.,29 dEm
-49,86 dBEm
-38.98 dEm

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

OUT OF BAND Chain 1 HIGH CH

- Agilent 12:24:28  Sep 14, 2017

L

| Measure

APw7.1(981617),40882, MOR-ConZ
Ref 28 dBm #Htten 30 dB

Mkrd 24.694 GHz
-38.556 dBm

#Peak |

Meas Off

Log 1
14

dB/

Offst

Channel Power

|

Occupied BH

ACP

Center 13.815 GHz

+Res BH 188 kHz +VEW 388 kHz

Span 25.
Sweep 2,482 5 (8192 pts)

7 GHz

Markaer Trace Type
1 (1 Freg
2 1 Freg
3 (1 Freg
4 1 Freg

W Axis
2,462 GHz
4,924 GHz
7.386 GHz

24,694 GHz

Amplituda
-1.82 dBm
-51.87 dEm
-49,33 dEm
-38.56 dEm

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

Test Information

Date: 2017-09-14
Project: 11893030
Tester: Jeff Cabrera
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REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

8.4.

802.11n HT20 MODE IN THE 2.4 GHz BAND

8.4.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

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

RESULTS
Channel|Frequency| 6 dBBW | 6 dB BW [Minimum
Chain0 | Chain1 Limit
(MHz) (MHz) (MHz) (MHz)
Low 2412 17.640 17.640 0.5
Mid 2437 17.680 17.720 0.5
High 2462 17.680 17.600 0.5

Test Information

Date: 2017-08-25
Project: 11893030
Tester: Jeff Cabrera
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REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

6 dB BANDWIDTH, Chain 0

6 dB BANDWIDTH Chain 0 LOW CH

W Agilent 13:32:21 Aug 25, 2017

L

| Measure

Ref 28 dBm

APw7.1(B51617),48852, RTP-NEBS
#Atten 36 dB

a Mkrl 17.64 MHz
-1.168 4B

#Peak

Meas Off

Channel Power
‘ Occupied BH

ACP

Center 2,412 @8 GHz
#Res BW 100 kHz

#UBH 380 kHz

Span 48 MHz

Sweep 3.867 ms (1081 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

6 dB BANDWIDTH Chain 0 MID CH

s Agilent 13:42:46 Aug 25, 2017

L

[ Measure

Ref 28 dBm

APw7.1(B51617),48852, RTP-NEBS
#Atten 38 dB

a Mkrl 17.68 MHz
-8.135 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

ACP

Center 2.437 @8 GHz
#Res BW 100 kHz

#UBH 380 kHz

Span 48 MHz

Sweep 3.867 ms (1081 pts)

Multi Carrier
i Power

Power Stat
CCDF
More
1of 2
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REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

6 dB BANDWIDTH Chain 0 HIGH CH

w Agilent 13:51:02 Aug 25, 2017

L

| Measure

Ref 28 dBm

AP7.1(881617),40852, RTP-NEBS
#Atten 30 dB

a Mkrl 17.68 MHz
-0.136 dB

#Peak
Log

18
dB/

Offst

Meas Off

Channel Power
‘ Occupied BH

ACP

Center 2.462 08 GHz
#Res BH 100 kHz

#VBH 368 kHz

Span 48 MHz

Sweep 3,867 ms (1901 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

6 dB BANDWIDTH, Chain 1

6 dB BANDWIDTH Chain 1 LOW CH

% Agilent 13:57:55 Aug 25, 2017

L

| Measure

Ref 28 dBm

APw7.1(B81617),408582, RTP-NEBS
#Atten 36 dB

a Mkrl 17.64 MHz
3.413 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

ACP

Center 2.412 @@ GHz
#Res BW 100 kHz

#BH 380 kHz

Span 48 MHz
Sweep 3.867 ms (1081 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

6 dB BANDWIDTH Chain 1 MID CH
% Agilent 14:04:39 Aug 25, 2017

L

| Measure

Ref 28 dBm

APw7.1(B81617),408582, RTP-NEBS
#Atten 36 dB

a Mkrl 17.72 MHz

1.758 dB

#Peak

‘ Meas Off

Channel Power

‘ Occupied BH

ACP

Center 2.437 @@ GHz
#Res BW 100 kHz

#BH 380 kHz

Span 48 MHz

Sweep 3.867 ms (1081 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

6 dB BANDWIDTH Chain 1 HIGH CH
s Agilent 14:15:39 Aug 25, 2617

L

[ Measure

Ref 28 dBm

AP7.1(881617),40852, RTP-NEBS
#Atten 30 dB

a Mkrl 17.68 MHz

-0.684 dB

#Peak
Log

18
dB/

Offst

‘ Meas Off
Channel Power
‘ Occupied BH

ACP

Center 2.462 08 GHz
#Res BH 100 kHz

#VBH 368 kHz

Span 48 MHz

Sweep 3,867 ms (1901 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

8.4.2. OUTPUT POWER
LIMITS

FCC §15.247 (b)

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

This EUT mode is 802.11b, and CDD operation. According to KDB 662911, with N, <= 4 the
array gain is zero. Total directional gain is equal to single antenna gain.

Chain 0 | Chain 1
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.71 2.71 2.71
RESULTS
Limits
Channel |Frequency | Directional| FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) | (dBm)
Low 2412 2.71 30.00 30 36 30.00
Mid 2437 2.71 30.00 30 36 30.00
High 2462 2.71 30.00 30 36 30.00
Results
Channel |Frequency| Chain 0 |[Chain 1| Total Power | Margi
Meas Meas | Corr'd Limit
Power Power | Power
(MHz) (dBm) (dBm) [ (dBm) | (dBm) (dB)
Low 2412 13.36 13.22 16.30 30.00 |-13.70
Mid 2437 12.88 13.56 16.24 30.00 [-13.76
High 2462 12.58 13.49 16.07 30.00 |-13.93

Test Information

Date: 2017-08-25
Project: 11893030
Tester: Jeff Cabrera
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

8.4.3. POWER SPECTRAL DENSITY
LIMITS

FCC §15.247 (e)

RESULTS
PSD Results
Channel | Frequency | Chain 0 | Chain 1 | Total | Limit |Margin
Meas Meas |[Corr'd
(MHz) (dBm) (dBm) PSD
(dBm)| (dBm) | (dB)
Low 2412 -11.08 -12.66 | -8.79 8.0 -16.8
Mid 2437 -11.50 -12.01 -8.74 8.0 -16.7
High 2462 -10.42 -12.59 | -8.36 8.0 -16.4

Test Information

Date: 2017-08-25
Project: 11893030
Tester: Jeff Cabrera

Page 54 of 121

UL LLC FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400

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




REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

PSD, Chain 0

PSD, Chain 0 LOW CH
% Agilent 13:37:36 Aug 25, 2017

L

| Measure

APv7.1(881617),48882, RTP-NEBS
Ref 28 dBm #Atten 38 dB

Mkrl 2.411 352 GHz
-11.679 dBm

#Peak

| ‘ Meas Off

Channel Power
‘ Occupied BH

ACP

Center 2.412 908 GH
#Res BH 3 kHz

#YBH 9.1 kHz

Span 27 MHz
Sweep 2.865 5 (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1aof 2

PSD, Chain 0 MID CH
% Agilent 13:45:07 Aug 25, 2617

L

| Measure

APv7.1(881617),48882, RTP-NEBS

Ref 28 dBm #Atten 38 dB

Mkrl 2.441 995 GHz
-11.583 dBm

#Peak

| ‘ Meas Off

Channel Power
‘ Occupied BH

ACP

Center 2.437 900 GH

#Res BH 3 kHz #YBH 9.1 kHz

Span 27 MHz
Sweep 2.865 5 (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1aof 2
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REPORT NO: R11893030-E2

FCC ID: DKN-PHX

DATE: 2017-09-30

PSD, Chain 0 HIGH CH
¢ Agilent 13:53:22 Aug 25, 2617

L

| Measure

Ref 28 dBm

APw7.1(881617),40882, RTF-HEBS

#Atten 368 dB

Mkrl 2.463 242 GHz

-18.428 dBm

#Peak
Log

18
dB/

Offst

Channel Power

Meas Off

‘ Occupied BH

ACP

#Res BH 3 kHz

Center 2,462 G@0 GH

#YBH 3.1 kHz

Span 27 MHz

Sweep 2,865 5 (1081 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

PSD, Chain 1

PSD, Chain 1 LOW CH
3 Agilent 14:00:53 Aug 25, 2617

L

Measure

Ref 28 dBm

APw7.1(881617),40882, RTP-NEBS

#Atten 30 dB

Mkrl 2.406 114 GHz

-12.658 dBm

#Peak
Log

19
dB/

Offst

Meas Off

Channel Power

Occupied BH

AC

#Res BH 3 kHz

Center 2.412 (@0 GH

#YBH 9.1 kHz

Span 27 MHz
Sweep 2,865 5 (1001 pts)

Multi Carrier

Power Stat

More
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REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

PSD, Chain 1 MID CH
s Agilent 14:07:29 Aug 25, 2617

L

| Measure

APw7.1(881617),40882, RTP-NEBS
Ref 28 dBm #Htten 38 dB

Mkrl 2.442 589 GHz
-12.887 dBm

#Peak

| ‘ Meas Off
Channel Power
‘ Occupied BH

ACP

Center 2.437 680 GH

#Res BH 3 kHz #YBH 9.1 kHz

Span 27 MHz
Sweep 2,865 5 (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

PSD, Chain 1 HIGH CH
% Agilent 14:18:27 Aug 25, 2017

L

[ Measure

APw7.1(881617),40882, RTF-HEBS
Ref 28 dBm #Htten 38 dB

Mkrl 2.460 758 GHz
-12.587 dBm

#Peak
Log

18
dB/

Offst

| ‘ Meas Off

Channel Power
‘ Occupied BH

ACP

Center 2,462 G@0 GH

#hes BH 3 kHz #YBH 3.1 kHz

Span 27 MHz
Sweep 2,865 5 (1081 pts)

Power Stat
‘ CCDF

Multi Carrier
Power

More
1of 2
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

8.4.4. OUT-OF-BAND EMISSIONS
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.

Test Information

Date: 2017-09-14
Project: 11893030
Tester: Jeffrey Cabrera
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REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

IN-BAND REFERENCE LEVEL, Chain 0

REFERENCE LEVEL Chain 0 MID CH
s Agilent 12:33:31 Sep 14, 2017

L

| Measure

Ref 38 dBm

APy7.1(8316177,46852, MOR-Can2
#Atten 48 dB

Mkrl 2.444 5 GHz
1.98 dBm

Peak
Log

18
dB/

Offst

‘ Meas Off
Channel Power
‘ Occupied BH

ACP

Center 2,437 @ GHz
#Res BH 106 kHz

+VEW 388 kHz

Span 108 MHz
Sweep 9.6 ms (1601 prs)

’ Multi Carrier
Power

Power Stat
CCDF

More

1of 2

LOW CHANNEL BANDEDGE, Chain 0

AUTHORIZED BAND EDGE Chain 0 LOW CH
% Agilent 12:25:58 Sep 14, 2017

L

| Measure

Ref 38 dBm

APv7.1(081617),48882, MOR-Caon2

#Atten 48 dB

Mkrl 2.415 8 GHz

2.11 dBm

Meas Off

Peak

Channel Power

Occupied BH

“ ACP

Center 2,400 @ GHz
#Res BW 100 kHz

#YBH 300 kHz

Span 108 MHz
Sweep 9.6 ms (1081 pts)

Multi Carrier
Power

Marker Trace
1 (&)
2 (&)

E] (6]

Type
Fregq
Frag
Fregq

R Axis
2,415 8 GHz
2.488 B GHz
2.396 4 GHz

Amplituda
2.11 dBn
-35.48 dEm
-33.38 dBm

Power Stat
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REPORT NO: R11893030-E2

FCC ID:

DKN-PHX

DATE: 2017-09-30

HIGH CHANNEL BANDEDGE, Chain 0

AUTHORIZED BAND EDGE Chain 0 HIGH CH

- Agilent 12:33:50 Sep 14, 2017

L

| Measure

APw7.1(881617),48882, MOR-Con2
Ref 38 dBm #Htten 46 dB

Mkrl 2.469 5 GHz
2.88 dBm

Feak

Meas Off

Channel Power

7

Occupied BH

ACP

Center 2,483 5 GHz
#Res BH 100 kHz

#WBH 300 kHz

Span 108 MHz
Sweep 9.6 ms (1081 pts)

Marker Trace
1 (&)
2 (&)
3 (&)

2.4E9 5 GH=z
2.529 B GHz
2.483 5 GH=

H Axiz Amplituda
2.68 dBn
-39.81 dEm

-41.97 dBEm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2

OUT-OF-BAND EMISSIONS, Chain 0

OUT OF BAND Chain 0 LOW CH

- Agilent 12:26:59 Sep 14, 2017

L

| Measure

APw7.1(981617),40882, MOR-Con2
Ref 28 dBm #Htten 30 dB

Mkrd 2.398 GHz
-35.998 dBm

#Peak |

Meas Off

Log i
14 <

dB/

Offst

Channel Power

-

Occupied BH

ACP

Center 13.015 GHz
#Res BH 100 kHz

#YBH 300 kHz

Span 25.
Sweep 2,482 5 (8192 pts)

7 GHz

Marker Trace
1 (&)
2 (&)
3 (&)
4 (&)

Type
Frag
Freq
Frag
Freq

H Axis
2.412 GHz
4,824 GHz
7.236 GHz
2.398 GHz

Amplitude
-A.41 dBm
-52.89 dBm
-48.43 dBEm
-36.88 dBm

Multi Carrier
Power

Power Stat
CCDF

More
1of 2
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

OUT OF BAND Chain 0 MID CH
4 Agilent 12:34:57 Sep 14, 2017 L [ Heasure |

APv7.1(081617),48882, MOR-Caon2 Mkrd 24.824 GHz

Ref 2@ dBm #Atten 38 dB -358.991 dBm Meas Off
#Peak |

1
e

Channel Power

Occupied BH

Center 13.815 GHz Span 25.97 GHz
#Res BW 180 kHz #WBK 368 kHz Sweep 2.482 s (8192 pts)
Marker Trace H Axiz Amplituda
1 (&) 2,437 GHz -8.71 dEn

2 (&) 4.874 GH -51.93 dE
3 (&) 7.311 GH; -47.29 dBE Powerc%tDaFt
4 (&) 24,824 GHz -38.99 dEm

Multi Carrier
Power

More
1of 2

OUT OF BAND Chain 0 HIGH CH
s Agilent 12:39:51 Sep 14, 2017 L [ __Measure

APw7.1(981617),40882, MOR-ConZ Mkrd 24.789 GHz

Ref 28 dBm #Atten 30 dB -33.415 dBm Meas Off
#Peak |

Log 1
14 & Ch
dB/ annel Power

Offst |
Sj Occupied BH

ACP

Center 13.815 GHz Span 25.97 GHz . .
#Res BH 100 kHz WEH 300 Kz Sweep 2482 5 (5192 pro) || UMM c,fg[_j:ﬁ
Markaer Trace K Axiz Amplituda
1 (1 2,482 GHz -1.14 dBm
2 1 4,924 GH -52.26 dB ‘
3 (1 7.386 st -49.74 dBm Powerc%'ijaFt
4 1 24,789 GHz -38.42 dBEm
More
1of?2
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

IN-BAND REFERENCE LEVEL, Chain 1

REFERENCE LEVEL Chain 1 MID CH
# Agilent 12:36:36 Sep 14, 2017 L | Measure

APy7.1(881617),40882, MOR-Con2 Mkrl 2.444 5 GHz
Ref 3@ dBm #Atten 48 dB 2.35 dBm Meas Off
Peak
Log
1o Channel Power
dB/
Offst
. ‘ Occupied BH
ACP
| Multi Carrier
Power
Power Stat
CCDF
Center 2.437 B GHz Span 100 MHz ‘ 1”‘0’{3
#Res BH 106 kHz #\JBH 380 kHz Sweep 9.6 ms (1001 pts)

LOW CHANNEL BANDEDGE, Chain 1

AUTHORIZED BAND EDGE Chain 1 LOW CH
4 Agilent 12:30:91 Sep 14, 2017 L [ Heasure |

APv7.1(081617),48882, MOR-Caon2 Mkrl 2.417 8 GHz

Ref 38 dBm #Atten 40 dB 2.26 dBm Meas Off
Peak

Channel Power

| ‘ Occupied BH

‘ ACP

Center 2.400 @ GHz Span 108 MHz . .
#Res BH 100 kHz SUBH 308 KMz Sweep 9.6 ms (1001 prsy || UMM c;;::zp
Marker Trace Type H Axiz Amplituda
1 1y Freg 2.417 B GHz 2.26 dBm
2 (&h) F 2.488 B GH -36.23 dB ‘
3 1y FIEE 2.39% @ GH; -34.52 dam PowerciiijaFt
More
1of2

Page 62 of 121
UL LLC FORM NO: 03-EM-F00858

12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC.




REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

HIGH CHANNEL BANDEDGE, Chain 1

AUTHORIZED BAND EDGE Chain 1 HIGH CH
s Agilent 12:41:05 Sep 14, 2017 L [ _Measure

APw7.1(881617),48882, MOR-Con2 Mkrl 2.458 2 GHz

Ref 38 dBm #Atten 48 dB 1.52 dBm Meas Off
Feak

Channel Power

Occupied BH

|
‘ ACP

Center 2.483 5 GHz Span 108 MHz
#Res BH 180 kHz #WBH 368 kHz Sweep 9.6 ms (1861 pts)
Marker Trace H Axiz Amplituda
1 (&) 2,458 2 GHz 1.52 dBn

2 1y 2.499 5 GHz -48.59 dBm
1 2.483 5 GH= -41.91 dBm Powerc?;ijaFt

Multi Carrier
Power

More
1of 2

OUT OF BAND Chain 1 LOW CH
s Agilent 12:32:02 Sep 14, 2017 L [ HMeasure |

APw7.1(981617),40882, MOR-ConZ Mkrd 2.398 GHz

Ref 2@ dBm #Atten 30 dB -35.995 dBm Meas Off
#Peak |
=
ny Channel Power
Offst

__J Occupied BH

ACP

Center 13.815 GHz Span 25.97 GHz . .
wRes BH 100 kiz WEBH 300 kM2 Sweep 2.482 5 (8192 pts) ‘ Multi Carrier
Marker Trace ® Axiz Amplitude
1 (1) 2,412 GHz 1.17 dEn
2 1y 4,824 GH -51.84 dB ‘
3 (1) 7235 tHa 701 den Powercilijag
4 1y 2,398 GHz ~3C.99 dBn
More
1of 2
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

OUT OF BAND Chain 1 MID CH
% Agilent 12:37:49 Sep 14, 2017 L [ Heasure |

APv7.1(081617),48882, MOR-Caon2 Mkrd 24.776 GHz

Ref 2@ dBm #Atten 38 dB -39.153 dBm Meas Off
#Peak |

1
<

Occupied BH

Center 13.815 GHz Span 25.97 GHz
#Res BW 180 kHz #WBK 368 kHz Sweep 2.482 s (8192 pts)
Marker Trace H Axiz Amplituda
1 (&) 2,437 GHz -1.18 dEn

2 (&) 4.874 GH -52.61 dB
3 (&) 7.311 GH; -45.99 dBE Powerc%tDaFt
4 (&) 24,776 GHz -39.15 dEm

Multi Carrier
Power

More
1of 2

OUT OF BAND Chain 1 HIGH CH
s Agilent 12:42:05 Sep 14, 2017 L [ __Measure

APw7.1(981617),40882, MOR-ConZ Mkrd 25.588 GHz

Ref 2@ dBm #Atten 30 dB -38.795 dBm Meas Off
#Peak |
Log y
1o Channel P

dB/ annel Power

Offst

|
_3] Occupied BW

ACP

Center 13.815 GHz Span 25.97 GHz . .
#Res BH 100 kHz WEH 300 Kz Sweep 2482 5 (5192 pro) || UMM c,fg[_j:ﬁ
Markaer Trace K Axiz Amplituda
1 (1 2,482 GHz -2.12 dBm
2 1 4,924 GH -53.11 dB ‘
3 (1 7.386 st -43.18 dBm Powerc%'ijaFt
4 1 25.588 GHz -38.79 dBEm
More
1of?2

Page 64 of 121

UL LLC FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC.



REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

8.5.

802.11n HT40 MODE IN THE 2.4 GHz BAND

8.5.1. 6 dB BANDWIDTH

LIMITS

FCC §15.

247 (a) (2)

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

RESULTS
Channel| Frequency| 6dBBW | 6 dB BW [Minimum
Chain 0 | Chain1 Limit
(MHz) (MHz) (MHz) (MHz)
Low 2422 36.400 36.480 0.5
Mid 2437 36.480 36.400 0.5
High 2452 36.400 36.480 0.5

6 dB BANDWIDTH, Chain 0

6 dB BANDWIDTH Chain 0 LOW CH
s Agilent 14:58:27 Aug 25, 2017

L

| Measure

Ref 28 dBm

APw7.1(081617),408582, RTP-HEBS

#Atten 30 dB

a Mkrl 36.48 MHz

9.416 dB

#Peak
Log

18
dB/

Offst
11.4

‘ Meas Off
Channel Power
‘ Occupied BH

ACP

Center 2.422 08 GHz
#Res BH 100 kHz

#VBH 380 kHz

Span

8 MHz

Sweep 7.667 ms (1081 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

6 dB BANDWIDTH Chain 0 MID CH

% Agilent 14:37:49 Aug 25, 2017

L

| Measure

Ref 28 dBm

APw7.1(B81617),408582, RTP-NEBS
#Atten 36 dB

& Mkrl 36.48 MHz
-8.176 dB

#Peak

‘ Meas Off
Channel Power
‘ Occupied BH

ACP

Center 2.437 @@ GHz
#Res BW 100 kHz

#BH 380 kHz

Span 88 MHz

Sweep 7.667 ms (1081 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

6 dB BANDWIDTH Chain 0 HIGH CH

# Agilent 14:51:07 Aug 25, 2017

L

[ Measure

Ref 28 dBm

AP7.1(881617),40852, RTP-NEBS
#Atten 30 dB

a Mkrl 36.48 MHz

9.893 dB

#Peak
Log

18
dB/

Offst

‘ Meas Off
Channel Power
‘ Occupied BH

ACP

Center 2.452 08 GHz
#Res BH 100 kHz

#VBH 368 kHz

Span 30 MHz

Sweep 7667 ms (10901 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

6 dB BANDWIDTH, Chain 1

6 dB BANDWIDTH Chain 1 LOW CH

- Agilent 15:07:47 Aug 25, 2017

L

Measure

Ref 28 dBm

APy7.1(881617),46852, RTP-NEBS
#Atten 30 dB

a Mkrl 36.48 MHz
-1.211 dB

#Peak
Log

18
dB/

Offst

TFeasure ]
‘ Meas Off
Channel Power
‘ Occupied BH
‘ A

Center 2.422 08 GHz
#Res BH 100 kHz

#VBH 380 kHz

Span 30 MHz

Sweep 7.667 ms (1081 pts)

Multi Carrier
Power

More
1o

CcP

Power Stat
CCDF

f2

I

6 dB BANDWIDTH Chain 1 MID CH

# Agilent 15:14:45 Aug 25, 2017

L

| Measure

Ref 28 dBm

APy7.1(881617),46852, RTP-NEBS
#Atten 30 dB

a Mkrl 36.48 MHz
-0.993 dB

#Peak
Log

18
dB/

Offst

‘ Meas Off
Channel Power
‘ Occupied BH

ACP

Center 2.437 08 GHz
#Res BH 100 kHz

#VBH 380 kHz

Span 30 MHz

Sweep 7.667 ms (1081 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2
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REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

6 dB BANDWIDTH Chain 1 HIGH CH

s Agilent 15:25:18 Aug 25, 2017

L

| Measure

APw7.1(081617),408582, RTP-HEBS
Ref 28 dBm #Htten 30 dB

a Mkrl 36.48 MHz

8.565 dB

#Peak
Log

18
dB/

Offst

Meas Off

Channel Power

‘ Occupied BH

ACP

Center 2.452 08 GHz

+Res BH 188 kHz #VBH 368 kHz

Span

8 MHz

Sweep 7667 ms (10901 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

Test Information

Date: 2017-08-25
Project: 11893030
Tester: Jeff Cabrera
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REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

8.5.2. OUTPUT POWER

LIMITS

FCC §15.247 (b)

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850
MHz bands: 1 Watt, based on the use of antennas with directional gains that do not exceed 6
dBi. If transmitting antennas of directional gain greater than 6 dBi are used, the conducted
output power from the intentional radiator shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

This EUT mode is 802.11b, and CDD operation. According to KDB 662911, with N, <= 4 the

array gain is zero. Total directional gain is equal to single antenna gain.

Chain 0 | Chain 1
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.71 2.71 2.71
Test Information
Date: 2017-08-30
Project: 11893030
Tester: Jeff Cabrera
Limits
Channel |Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) | (dBm)
Low 2422 2.71 30.00 30 36 30.00
Mid 2437 2.71 30.00 30 36 30.00
High 2452 2.71 30.00 30 36 30.00
Results
Channel |Frequency| Chain 0 ([Chain 1| Total Power | Margin
Meas Meas | Corr'd Limit
Power Power | Power
(MHz) (dBm) (dBm) | (dBm) | (dBm) (dB)
Low 2422 8.25 8.39 11.33 30.00 -18.67
Mid 2437 8.29 8.44 11.38 30.00 -18.62
High 2452 8.22 8.32 11.28 30.00 -18.72
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REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

8.5.3. POWER SPECTRAL DENSITY

LIMITS
FCC §15.247 (e)
RESULTS
PSD Results
Channel | Frequency | Chain 0 | Chain 1 | Total | Limit Margin
Meas Meas |Corr'd
(MHz) (dBm) (dBm) PSD
(dBm) | (dBm) | (dB)
Low 2422 -12.15 -11.91 -9.02 8.0 -17.0
Mid 2437 -13.95 -11.48 | -9.53 8.0 -17.5
High 2452 -13.02 -12.21 -9.58 8.0 -17.6

Test Information

Date: 2017-08-25
Project: 11893030
Tester: Jeffrey Cabrera
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REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

PSD, Chain 0

PSD, Chain 0 LOW CH
% Agilent 15:02:01 Aug 25, 2617

L

| Measure

APv7.1(881617),48882, RTP-NEBS
Ref 28 dBm #Atten 38 dB

Mkrl 2.439 498 GHz
-12.158 dBm

#Peak

| ‘ Meas Off

Channel Power
‘ Occupied BH

ACP

Center 2.422 908 GH
#Res BH 3 kHz

#YBH 9.1 kHz

Span 55 MHz
Sweep 5.836 5 (1001 pts)

Power Stat
CCDF

Multi Carrier
Power

More
1of2

PSD, Chain 0 MID CH
% Agilent 14:41:30 Aug 25, 2017

L

| Measure

APv7.1(881617),48882, RTP-NEBS

Ref 28 dBm #Atten 38 dB

Mkrl 2.445 745 GHz
-13.946 dBm

#Peak

| ‘ Meas Off

Channel Power
‘ Occupied BH

ACP

Center 2.437 900 GH

#Res BH 3 kHz #YBH 9.1 kHz

Span 55 MHz
Sweep 5.836 5 (1001 pts)

U Power Stat
CCDF

Multi Carrier
Power
More

1aof 2
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REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

PSD, Chain 0 HIGH CH
¢ Agilent 14:53:46 Aug 25, 2617

L

| Measure

Ref 28 dBm

APy7.1(881617),40852, RTP-NEES
#Atten 368 dB

Mkrl 2.444 135 GHz
-13.821 dBm

#Peak
Log

18
dB/

Offst

Channel Power

Meas Off

‘ Occupied BH

ACP

Center 2.452 680 GH
#Res BH 3 kHz

#YBH 3.1 kHz

Span 55 MHz
Sweep 5,836 5 (1081 pts)

=
==

Multi Carrier

Power Stat
CCDF

More
1of 2

PSD, Chain 1

PSD, Chain 1 LOW CH
3 Agilent 15:10:39 Aug 25, 2617

L

Measure

Ref 28 dBm

APv7.1(0881617),40882, RTP-NEES
#Atten 30 dB

Mkrl 2.419 478 GHz

#Peak
Log

-11.988 dBm

19
dB/

Offst

Meas Off

Channel Power

Occupied BH

AC

Center 2.422 (@0 GH
#Res BH 3 kHz

#YBH 9.1 kHz

Span 55 MHz
Sweep 5.836 5 (1001 pts)

Multi Carrier

Power Stat
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REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

PSD, Chain 1 MID CH
s Agilent 15:17:55 Aug 25, 2617

L

| Measure

APw7.1(881617),40882, RTP-NEBS
Ref 28 dBm #Htten 38 dB

Mkrl 2.445 745 GHz
-11.486 dBm

#Peak

| ‘ Meas Off
Channel Power
‘ Occupied BH

ACP

Center 2.437 680 GH

#Res BH 3 kHz #YBH 9.1 kHz

Span 55 MHz
Sweep 5,836 5 (1001 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

PSD, Chain 1 HIGH CH
% Agilent 15:27:24 Aug 25, 2017

L

[ Measure

APw7.1(881617),40882, RTF-HEBS
Ref 28 dBm #Htten 38 dB

Mkrl 2.448 725 GHz
-12.206 dBm

#Peak
Log

18
dB/

Offst

| ‘ Meas Off

Channel Power
‘ Occupied BH

ACP

Center 2.452 680 GH

#hes BH 3 kHz #YBH 3.1 kHz

Span 55 MHz
Sweep 5,836 5 (1081 pts)

‘ Power Stat

Multi Carrier
Power

CCDF

More
1of 2
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

8.5.4. OUT-OF-BAND EMISSIONS
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.

Test Information

Date: 2017-09-14
Project: 11893030
Tester: Jeffrey Cabrera
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REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

IN-BAND REFERENCE LEVEL, Chain 0

REFERENCE LEVEL Chain 0 MID CH
s Agilent 12:48:51 Sep 14, 2017

L

| Measure

Ref 38 dBm

APw7.1(981617),40882, MOR-ConZ

#Atten 48 dB

Mkrl 2.434 5 GHz
-0.81 dBm

Peak
Log

18
dB/

Offst

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Center 2,437 @ GHz
#Res BH 100 kHz

#YBH 380 kHz

Span 108 MHz
Sweep 9.6 ms (1081 pts)

Multi Carrier
Power
Power Stat
CCDF

More

1of 2

LOW CHANNEL BANDEDGE, Chain 0

AUTHORIZED BAND EDGE Chain 0 LOW CH
5 Agilent 12:44:18 Sep 14, 2017

L

| Measure

Ref 28 dBm

APv7.1(681617),48582, MOR-Con2

#Atten 460 dB

Mkrl 2.417 @ GHz

-8.59 dBm

Meas Off

Peak

Channel Power

Occupied BH

I

H ACP

Center 2,400 @ GHz
#Res BH 100 kHz

+VEW 388 kHz

8 MHz

Span 1
Sweep 9.6 ms (1601 prs)

Marker
1 (&)
2 (&)
3 (&)

Trace

Type
Frag
Frag
Fraq

H Axis
2.417 B GHz
2,488 B GHz
2.397 B GH=z

Amplitude
-6.59 dBn
-37.42 dEm
-32.83 dBn

Multi Carrier
Power
Power Stat
CCDF

More
1of?2
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

HIGH CHANNEL BANDEDGE, Chain 0

AUTHORIZED BAND EDGE Chain 0 HIGH CH
st Agilent 12:53:12 Sep 14, 2017 L [ _Measure

APv7.1(081617),48882, MOR-Caon2 Mkrl 2.445 8 GHz

EekaEﬂ dBm #Atten 48 dB -8.64 dBm Meas Off
&3

Channel Power

Occupied BH

#PAvg

Center 2,483 5 GHz Span 1
#Res BH 108 kHz #\JBH 3068 kHz Sweep 9.6 ms (1081 pts)
Marker Trace ® Axiz Amplitude
1 (1 2.445 8 GHz -8.64 dBm
2 1 2.484 9 GHz -39.38 dBm
3 (1 2.483 5 GHz -42.22 dBm

OUT-OF-BAND EMISSIONS, Chain 0

OUT OF BAND Chain 0 LOW CH
s Agilent 12:45:42 Sep 14, 2017 L

APw7.1(881617),40882, MOR-Con2 Mkrd 2.392 GHz

Ref 28 dBm #Atten 30 dB -35.772 dBm Meas Off
#Peak |

Channel Power

Occupied BH

ACP
#PAvg H
Center 13.815 GHz Span 25.97 GHz . .
#Res BH 100 kHz WBH 300 kHz  Sweep 2.482 5 (8192 pts) ‘ Multi cg;ﬂ:?
Markar Trace ¥ Axiz Amplitude
1 1> 2.422 GHz -1.25 dBEm
2 (1 4.844 GH -52.32 dB ‘
3 (1 7.2B6 EH; -47.48 dBm Powercsc'ija}
4 1 2.392 GHz -35.77 dBm
More
1of 2
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

OUT OF BAND Chain 0 MID CH
% Agilent 12:49:58 Sep 14, 2017 L [ Heasure |

APv7.1(681617),48582, MOR-Con2 Mkrd 2.398 GHz

Ref 28 dBm #Atten 38 dB -37.653 dBm Meas Off
#Peak |
T

Channel Power

_J Occupied BH

ACP

#PAvg

Center 13.815 GHz Span 25.97 GHz
#Res BH 188 kHz #YBH 380 kHz Sweep 2.482 5 (8192 pts)
Markar Trace K Axiz Amplituda
1 (&) 2.437 GHz -4.27 dBm

2 (&) 4,874 GH -52.87 db
3 (&) 7.311 BHE -48.65 dBm Powercsc'ijaFt
4 (&) 2,398 GHz -37.65 dBm

Multi Carrier
Power

More
1of?2

OUT OF BAND Chain 0 HIGH CH
¥ Agilent 12:54:20 Sep 14, 2017 L Measure

APw7.1(981617),40882, MOR-ConZ Mkrd 24.678 GHz

Ref 28 dBm #Atten 30 dB -38.308 dBm
#Peak |
[

1
<

Occupied BH

ACP

Center 13.815 GHz Span 25.97 GHz
#Res BW 100 kHz #\BH 308 kHz Sweep 2,482 5 (8192 pts)

Markear Trace Type H Axiz Amplituda
1 (&) Freg 2,452 GHz -5.54 dBn
2 (&) Freg 4,984 GHz -52.86 dBn Power Stat
3 (&) Freg 7.356 GHz -49,26 dBEm CCDF
4 (1> Frag 24,678 GHz -38.31 dBm

Multi Carrier
Power

More
1of 2
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REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

IN-BAND REFERENCE LEVEL, Chain 1

REFERENCE LEVEL Chain 1 MID CH
s Agilent 12:50:46 Sep 14, 2017

L

| Measure

Ref 38 dBm

APw7.1(981617),40882, MOR-ConZ

#Atten 48 dB

Mkrl 2.432 8 GHz
-0.38 dBm

Peak
Log

18
dB/

Offst

‘ Meas Off
Channel Power
‘ Occupied BH

‘ ACP

Center 2,437 @ GHz
#Res BH 100 kHz

#YBH 380 kHz

Span 108 MHz
Sweep 9.6 ms (1081 pts)

| Multi Carrier
Power

Power Stat
CCDF

More

1of 2

LOW CHANNEL BANDEDGE, Chain 1

AUTHORIZED BAND EDGE Chain 1 LOW CH
5 Agilent 12:46:54 Sep 14, 2017

L

| Measure

Ref 28 dBm

APv7.1(681617),48582, MOR-Con2

#Atten 460 dB

Mkrl 2.417 @ GHz

-8.69 dBm

Meas Off

Peak

Channel Power

Occupied BH

|
H ACP

Center 2,400 @ GHz
#Res BH 100 kHz

+VEW 388 kHz

8 MHz

Span 1
Sweep 9.6 ms (1601 prs)

Marker
1 (&)
2 (&)
3 (&)

Trace

Type
Frag
Frag
Fraq

H Axis

2.417 B GHz
2.488 B GHz
2.397 B GHz

Amplitude
-H.69 dBn
-37.73 dEm
-32.36 dBn

Multi Carrier
Power
Power Stat
CCDF

More
1of?2
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

HIGH CHANNEL BANDEDGE, Chain 1

AUTHORIZED BAND EDGE Chain 1 HIGH CH
5 Agilent 12:55:09 Sep 14, 2017 L [ _Measure

APv7.1(081617),48882, MOR-Caon2 Mkrl 2.447 8 GHz

EekaEﬂ dBm #Atten 48 dB -8.72 dBm Meas Off
&3

Channel Power

Occupied BH

#PAvg

Center 2,483 5 GHz Span 1
#Res BH 108 kHz #\JBH 3068 kHz Sweep 9.6 ms (1081 pts)
Marker Trace Type ® Axiz Amplitude
1 (1 Freg 2.447 B GHz -8.72 dBm
2 1 Fregq 2.498 8 GHz -39.41 dBm

(1 Freg 2.483 5 GHz -41.43 dBm

OUT OF BAND Chain 1 LOW CH
s Agilent 12:47:51 Sep 14, 2017 L [ Measure |

APw7.1(981617),40882, MOR-ConZ Mkrd 2.398 GHz

Ref 2@ dBm #Atten 30 dB -36.677 dBm Meas Off
#Peak
Log
10 Channel P

Y annel Power

Offst

Occupied BH

ACP

_i

Center 13.815 GHz Span 25.97 GHz
#Res BW 100 kHz #BH 308 kHz Sweep 2.482 5 (8192 pts)

Marker Trace ¥ Axiz Amplituda
1 (&) 2,422 GHz -3.84 dBn
2 (&) 4,844 GHz -51.48 dBEm Power Stat
3 (&) 7.266 GHz -48.85 dEm CCDF
4 (&) 2.398 GHz -36.68 dBm

Multi Carrier
Power

More
1of 2
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

OUT OF BAND Chain 1 MID CH
% Agilent 12:51:40 Sep 14, 2017 L [ Heasure |

APv7.1(681617),48582, MOR-Con2 Mkrd 2.398 GHz

Ref 28 dBm #Atten 38 dB -37.468 dBm Meas Off
#Peak |
[

1
4 Channel Power

__J Occupied BH

ACP

#PAvg

Center 13.815 GHz Span 25.97 GHz
#Res BH 100 kHz #\BH 368 kHz Sweep 2.482 5 (8192 ptsy

Markar Trace K Axiz Amplituda
1 (&) 2.437 GHz -5.83 dBm
2 (&) 4,874 GHz -51.62 dBn Power Stat
3 (&) 7.311 GH=z -48.16 dBm CCDF
4 (&) 2,398 GHz -37.47 dBn

Multi Carrier
Power

More
1of?2

OUT OF BAND Chain 1 HIGH CH
s Agilent 12:56:07 Sep 14, 2017 L [ Measure

APw7.1(981617),40882, MOR-ConZ Mkrd 25.626 GHz

Ref 28 dBm #Atten 30 dB -39.196 dBm Meas Off
#Peak |

[
1

Channel Power

ACP

_gj Occupied BH

Center 13.815 GHz Span 25.97 GHz
#Res BW 180 kHz #WBk 368 kHz Sweep 2.482 s (8192 pts)
Markear Trace H Axiz Amplituda
1 (&) 2,452 GHz -5.28 dBn

(&) 4,984 GHz -51.57 dBm Power Stat

2
3 (1 7.356 GHz -45.89 dBm
4 1 25.62E GH= -39.28 dBm CCDF

Multi Carrier
Power

More
1of 2
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REPORT NO: R11893030-E2

FCC ID: DKN-PHX

DATE: 2017-09-30

9. RADIATED TEST RESULTS

LIM

FCC §15.205 and §15.209

9.1. LIMITS AND PROCEDURE
ITS

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/im) at 3 m (dBuV/m) at 3 m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30-88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

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

For measurements below 1 GHz the resolution bandwidth is set to 120 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements for the 30-1000 MHz range, 9 kHz for
peak detection measurements or 9 kHz for quasi-peak detection measurements for the 0.15-30 MHz
range and 200 Hz for peak detection measurements or 200 Hz for quasi-peak detection measurements
for the 9 to 150 kHz range. Peak detection is used unless otherwise noted as quasi-peak.

For peak measurements above 1 GHz, the resolution bandwidth is set to 1 MHz and the video bandwidth
is set to 3 MHz. For average measurements above 1GHz, the resolution bandwidth and video bandwidth
are set as described in ANSI C63.10:2013 for the applicable measurement. The particular averaging
method used for this test program was RMS averaging.

The spectrum from 1 to 18 GHz is investigated with the transmitter set to the lowest, middle, and highest
channels in each applicable band. For 9kHz to 1000 MHz and 18 to 26 GHz investigation, the worst-case
channel was selected.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The EUT is
rotated through 360 degrees to maximize emissions received. The antenna is scanned from 1 to 4 meters
above the ground plane to further maximize the emission. Measurements are made with the antenna
polarized in both the vertical and the horizontal positions.

Page 81 of 121

UL LLC FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC.



REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

9.2. TRANSMITTER ABOVE 1 GHz

9.2.1. TX ABOVE 1 GHz 802.11b MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

(55Ul Marrisville - South Chamber 21 Aug 2817  15:36:31
Restricted Bondedge
Project Number: 11893830
115 A /v/"‘«ﬂ
Config: E76
Mode: 802, 11b 2412MH=
185 Tested byiMauricio Restrepo/Niklas Haydon //‘\
a5 /
. /
S Peck Limit (dBulU/m) /V
)3 75 w/‘\
2 /
N 2 1 /u
65 MM"# v
N bt b A sl //V\/
S i * > el
. e —— —
3!:
2. 31 8. 5MHz/ 2.415
Frequency (GHz)
Range (6z) REW/VBU Ref/Attn  Det/Avg Typs Suesp Pts ¥5wups/Made  Lobal Rongs (GHz) RBU/UBH Ref/Attn  Det/Avg Typs Sueep Fts  Foups/Mode  Lobel
1:2.31-2.415 IM(-6cB)/ 31 11/14 PEAK/Pur Avg(RMI)  2BmsecCAuto)  BE8O  MAKH Horizontal 2:2.31-2.415 1M(-6dB) /31 11/14 AVER/Pur fivg(RMS)  2BnsecCAutol 8680  30TAVG Harizontal -
Frequency| Metfer AT0069 IAmp/Cbl/Fltr/Pad|Pad bc Corrested AvFra?ge Margin P.ea.k PK. Azimuth|Height .
Marker (GHz) Reading| Det| AF (dB) (dB) Corr| Reading Limit (dB) Limit (Margin (Degs) | (cm) Polarity
(dBuv) (dB/m) (dB)|{(dBuV/m)|(dBuV/m) (dBuv/m)| (dB) 8
1 *2.39 48.45 | Pk | 31.9 -24.1 10| O 66.25 - 74 -7.75 137 171 H
2 *2.386 | 49.23 | Pk | 319 -24 10| O 67.13 - - 74 -6.87 137 171 H
3 *2.39 34.59 |RMS| 31.9 -24.1 10 |.22 | 52.61 54 -1.39 - - 137 171 H
4 *2.386 | 34.99 |RMS| 319 -24 10 |.22 | 53.11 54 -.89 - - 137 171 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

{55UL Morrisville - South Chanber 21 Aug 2817  16:080:85
Restricted Bondedge
s Froues e,
Config: E76
Mode: 8B2.11b 2412MH=z
185 Tested byiMour icio Restrepo/Niklas Haydon
gy
8!:
% Peak Limit (dBul/m2
S 7 SR (st AR U NS SN SN NS RS S
2
= 2
E)l: o
o
55 F'Aver‘cxger Lrwm\t sl b Gl
2.3
45
35
2. 31 8. 5MHz/ 2.415
Frequency (GHz>
Range (6Hz) REH/UBU Ref/Attn  Det/Avg Typs Susep Fts #Sups/fiods Label Fonge (GHz) REW/ VB Ref/Attn  Det/fvg Typs Sueep Fis #5ups/fiode  Label
Low CH Bondedge - V with 1@dB pad.TST Rev 8.5 26 Oct 2016
Met AT0069 DC |C ted| A Peak PK
Frequency| N Fr IAmp/Cbl/Fltr/Pad|Pad orres € vsra?ge Margin .ea. ._|Azimuth(Height| .
Marker (GHz) Reading| Det| AF (dB) (dB) Corr| Reading Limit (dB) Limit |(Margin (Degs) | (cm) Polarity
(dBuv) (dB/m) (dB)|(dBuV/m)|(dBuV/m) (dBuVv/m)| (dB) i
1 *2.39 44.58 | Pk | 31.9 -24.1 10| O 62.38 - - 74 -11.62 91 320 \Y
2 *2.386 | 48.06 | Pk | 31.9 -24.1 10| O 65.86 - - 74 -8.14 91 320 \Y
3 *2.39 31.31 |RMS| 31.9 -24.1 10 |.22 | 49.33 54 -4.67 - - 91 320 \Y
4 *2.388 | 32.19 |RMS| 31.9 -24.1 10 |.22 | 50.21 54 -3.79 - - 91 320 \Y
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

AUTHORIZED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

(55Ul Morrisville - Seuth Chanber 21 Aug 2817  16:33:88
Restricted Bondedge
Project Number: 11833038
115 A
m’\ Config: E76
Mode: 8B2.11b 2462MHz
185 Tested byiMaur icio Restrepo/Niklas Haydon
o
8!: \\
E -
S s \\//\ Peok Limit C(dBuU/m)
¢ \/*\ML
65 W
) \’\\\\ WM&;WWM A A AN A A
Mo 3
M N
45
3!:
2.46 8. 3MHz/ 2.563
Frequency (GHz>
Range (6z) REW/VBU Ref/Attn  Det/Avg Typs Suesp Pts ¥5wups/Made  Lobal Ronge (GHz) RBU/UBH Ref/Attn  Det/Avg Typs Sueep Fts  Foups/Mode  Lobel
1:2.46-2.563 IM(-6cB)/ 31 11/14 PEAK/Pur Avg(RMI)  2BmsecCAuto)  BE8O  MAKH Horizontal 2:2.46-2.563 1M(-6dB) /31 11/14 AVER/Pur fivg(RMS)  2BnsecCAutol 8680  30TAVG Harizontal -
High CH Bondedge - H-with 1@dB pad.TST Rev 8.5 26 Oct 2016
Met AT0069 DC |C ted| A Peak PK
Frequency| N Fr IAmp/Cbl/Fltr/Pad|Pad orres € vsra?ge Margin .ea. ._|Azimuth(Height| .
Marker (GHz) Reading| Det| AF (dB) (dB) Corr| Reading Limit (dB) Limit |(Margin (Degs) | (cm) Polarity
(dBuv) (dB/m) (dB)|(dBuV/m)|(dBuV/m) (dBuVv/m)| (dB) i
1 *2.484 | 43.86 | Pk | 32.4 -24.6 10| O 61.66 - - 74 -12.34| 136 186 H
2 *2.488 | 45.77 | Pk | 324 -24.6 10| O 63.57 - - 74 -10.43| 136 186 H
3 *2.484 | 32.14 |RMS| 32.4 -24.6 10 |.22 | 50.16 54 -3.84 - - 136 186 H
4 *2.484 32.3 |RMS| 32.4 -24.6 10 |.22 | 50.32 54 -3.68 - - 136 186 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

AUTHORIZED BANDEDGE (HIGH CHANNEL, VERTICAL)

(55Ul Morrisville - Seuth Chanber 21 Aug 2817  16:53:22
Restricted Bondedge
Project Number: 11833038
115 A
Config: E76
Mode: 8B2.11b 2462MHz
185 Tested byiMaur icio Restrepo/Niklas Haydon
9h
85
< Peok Limit C(dBuU/m)
3 75
2
- 2
G5 veeereoernoeenee s A vl 5
Aver adi el b
. AEA il b
E
O
45
35
2.46 8. 3MHz/ 2.563
Frequency (GHz>
Range (6z) REW/VBU Ref/Attn  Det/Avg Typs Suesp Pts ¥5wups/Made  Labal Ronge (GHz) RBU/UBH Ref/Attn  Det/Avg Typs Sueep Pts  Foups/Mode  Lobel
High CH Bondedge - V with 1@dB pad. TST Rev 8.5 26 Oct 2016
Met AT0069 DC |C ted| A Peak PK
Frequency| N Fr IAmp/Cbl/Fltr/Pad|Pad orres € vsra?ge Margin .ea. ._|Azimuth(Height| .
Marker (GHz) Reading| Det| AF (dB) (dB) Corr| Reading Limit (dB) Limit |(Margin (Degs) | (cm) Polarity
(dBuv) (dB/m) (dB)|(dBuV/m)|(dBuV/m) (dBuVv/m)| (dB) i
1 *2.484 | 4551 | Pk | 324 -24.6 10| O 63.31 - - 74 -10.69 64 216 \Y
2 *2.489 | 46.76 | Pk | 32.4 -24.6 10| O 64.56 - - 74 -9.44 64 216 \Y
3 *2.484 | 32.69 |RMS| 32.4 -24.6 10 |.22 | 50.71 54 -3.29 - - 64 216 \Y
4 *2.484 | 32.53 |RMS| 32.4 -24.6 10 |.22 | 50.55 54 -3.45 - - 64 216 \Y
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL
[ {gUL Morrieville - South Chanber 22 Aug 2817 1811741
| Rodioted Emissions 3-Meters
165 i e
Config: E76
Mode: 882.11b 2412MHz
a5 Tested by:Maur icio Restrepo / John Manser
a5
e Peok Limit C(dBul/m) |
|
65
g 2
~ Avg Limit CdBul/m)
" .Mmwm.www"“‘“"‘ e
w Iishabysiell i
o5
1 4 18
Frequency (GHz2
T B0 s o/ o e Tt G0 T T bontal | B0 PR e Svetetato) 19 W o antal
FCC Part!5C 2.4GHz RSE.TST Rev 9.5 26 Oct 20816
Frequency| Metfer AT0069 Amp/Cbl/Fltr/Pad bc Corrested Avg Limit [Margin|Peak Limit PK_ Azimuth|Height .
Marker (GHz) Reading| Det AF (dB) Corr | Reading (dBuv/m)| (dB) |(dBuV/m) Margin (Degs) | (cm) Polarity
(dBuv) (dB/m) (dB) |(dBuV/m) (dB)
1 *1.5 46.41 | PK2 27.9 -224 0 51.91 - - 74 -22.09| 219 375 H
*1.5 37.68 |MAvl| 27.9 -22.4 .22 43.4 54 -10.6 - - 219 375 H
4 *2.252 | 49.25 | PK2 31.9 -23.4 0 57.75 - - 74 -16.25| 120 230 H
*2.251 | 38.43 [MAvl| 31.9 -23.3 .22 47.25 54 -6.75 - - 120 230 H
5 *2.332 | 49.68 | PK2 31.7 -23.7 0 57.68 - - 74 -16.32| 116 368 H
*2.332 | 39.59 [MAv1| 31.7 -23.7 .22 47.81 54 -6.19 - - 116 368 H
7 *2.386 | 59.03 | PK2 31.9 -23.9 0 67.03 - - 74 -6.97 151 127 H
*2.387 | 44.24 [MAvl| 31.9 -23.9 .22 52.46 54 -1.54 - - 151 127 H
9 *2.491 | 50.29 | PK2 32.4 -24.4 0 58.29 - - 74 -15.71| 134 285 H
*2.492 | 39.36 [MAvl| 324 -24.4 .22 47.58 54 -6.42 - - 134 285 H
2 *1.5 46.61 | PK2 27.9 -224 0 52.11 - - 74 -21.89| 357 306 \Y
*1.5 38.56 |MAvl| 27.9 -22.4 .22 44.28 54 -9.72 - - 357 306 Vv
3 *2.234 | 46.24 | PK2 32 -23.3 0 54.94 - - 74 -19.06 | 338 117 \Y
*2.235 | 34.24 |MAv1 32 -23.3 .22 43.16 54 -10.84 - - 338 117 \Y
6 *2.387 | 57.25 | PK2 31.9 -23.9 0 65.25 - - 74 -8.75 74 273 \Y
*2.387 | 42.68 |[MAv1| 31.9 -23.9 .22 50.9 54 -3.1 - - 74 273 Vv
8 *2.492 | 50.49 | PK2 32.4 -24.4 0 58.49 - - 74 -15.51 58 217 \Y
*2.491 | 39.27 |MAvl| 324 -24.4 .22 47.49 54 -6.51 - - 58 217 \Y
10 *3.618 | 48.03 | PK2 33 -31.8 0 49.23 - - 74 -24.77 | 334 112 H
*3.618 | 44.96 |MAv1 33 -31.8 .22 46.38 54 -7.62 - - 334 112 H
14 *4.5 46.67 | PK2 33.9 -31.6 0 48.97 - - 74 -25.03 57 275 H
*4.5 42.47 |[MAvl| 33.9 -31.6 .22 44.99 54 -9.01 - - 57 275 H
15 *4.821 | 39.68 | PK2 34 -30.9 0 42.78 - - 74 -31.22 118 273 H
*4.824 | 27.86 |MAv1 34 -30.9 .22 31.18 54 -22.82 - - 118 273 H
18 *4.901 | 45.58 | PK2 34 -31.1 0 48.48 - - 74 -25.52 | 247 181 H
*4.899 38.8 |MAvl 34 -31.1 .22 41.92 54 -12.08 - - 247 181 H
11 *3.618 | 51.79 | PK2 33 -31.8 0 52.99 - - 74 -21.01 31 112 \Y
*3.618 | 49.77 |MAv1 33 -31.8 .22 51.19 54 -2.81 - - 31 112 \Y
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

Frequency| Metfer AT0069 Amp/Cbl/Fltr/Pad bc Corrested Avg Limit [Margin|Peak Limit PK_ Azimuth|Height .
Marker Reading| Det AF Corr | Reading Margin Polarity
(GHz) (dBuV) (dB/m) (dB) (dB) |(dBuV/m) (dBuv/m)| (dB) |(dBuV/m) (dB) (Degs) | (cm)
12 *4.33 47.45 | PK2 335 -32.1 0 48.85 - - 74 -25.15( 240 159 \Y
*4.33 319 [MAvl| 335 -32.1 .22 33.52 54 -20.48 - - 240 159 \Y
13 *4.5 45.85 | PK2 33.9 -31.6 0 48.15 - - 74 -25.85 63 227 Vv
*4.5 40.96 |[MAvl| 33.9 -31.6 .22 43.48 54 -10.52 - - 63 227 Vv
16 *4.824 | 41.36 | PK2 34 -30.9 0 44.46 - - 74 -29.54 | 142 227 \Y
*4.824 | 28.45 [MAvl| 34 -30.9 .22 31.77 54 -22.23 - - 142 227 \Y
17 *4.901 48.5 PK2 34 -31 0 51.5 - - 74 -22.5 228 204 \Y
*4.899 | 42.58 [MAvl| 34 -31.1 .22 45.7 54 -8.3 - - 228 204 Vv
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - Maximum Peak
MAv1 - Maximum RMS Average
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

MID CHANNEL

_UL Morrisville - South Chamber 23 Aug 2817 B8:58:12
i Rodiated Emissions 3-Msters
F’rDJ‘EL:t Number: 11853838

11

185 Clignt: EchoStar
Config: E76
Mode: 882.11b 2437MHz
95 Tested by:Mauricio Restrepo / John Manser
85
|
Peck Limit (dBuU/m)
75 ‘
S |
3 65 ft
3
N Avg Limit CdBuY/m) ‘
55 - TA
C‘?Lq) H,,? WOW 1
45 B 5 A bl
3 277 B IO
S [=) i S
ol ol Ll il sl
35 Wb R =
o5
1 [Iz] 8
Frequency (GHz)
Range (32) REW/VED Ref/Attn  Det/fvg Type Sueep Pts #3wps/face  Label Ronge (6Hz) REW/UBW Ref/Attn  Det/fvg Tupe Sueep Fis #wps/fiode  Label
e NCABII 1T/ PERPe Boq(RIS)  Thveertiute) 660 HAGH - Horizontal | 32008 (MG B e a(S)  STimccotauto) e M Horzontal
FCC Part!15C 2.4GHz RSE.TST Rev 9.5 26 Oct 2816
Frequency| Metfer AT0069 Amp/Cbl/Fltr/Pad bc Corre?ted Avg Limit [Margin|Peak Limit PK. Azimuth|Height .
Marker Reading| Det AF Corr | Reading Margin Polarity
(GHz) (dBuV) (dB/m) (dB) (dB) |(dBuV/m) (dBuv/m)| (dB) |(dBuV/m) (dB) (Degs) | (cm)
1 *1.5 46.54 | PK2 27.9 -224 0 52.04 - - 74 -2196| 211 358 H
*1.5 38.01 |MAvl| 27.9 -22.4 .22 43.73 54 -10.27 - - 211 358 H
2 *2.276 | 48.63 | PK2 31.8 -23.5 0 56.93 - - 74 -17.07| 101 290 H
*2.277 | 37.98 |MAvl| 31.8 -23.5 .22 46.5 54 -7.5 - - 101 290 H
3 *2.356 | 51.05 | PK2 31.8 -23.7 0 59.15 - - 74 -14.85| 141 199 H
*2.359 | 40.05 |MAvl| 31.8 -23.7 .22 48.37 54 -5.63 - - 141 199 H
8 *1.5 46.9 PK2 27.9 -22.4 0 52.4 - - 74 -21.6 11 149 Vv
*1.5 38.24 |MAvl| 27.9 -22.4 .22 43.96 54 -10.04 - - 11 149 \Y
9 *2.233 | 46.81 | PK2 32 -23.3 0 55.51 - - 74 -18.49 9 146 \Y
*2.235 | 34.32 |MAvl 32 -23.3 .22 43.24 54 -10.76 - - 9 146 \Y
5 *3.656 | 46.56 | PK2 33 -32.2 0 47.36 - - 74 -26.64| 306 184 H
*3.656 42.1 [MAvl 33 -32.2 .22 43.12 54 -10.88 - - 306 184 H
6 *4.949 | 44.72 | PK2 34 -31 0 47.72 - - 74 -26.28 | 242 188 H
*4.95 37.75 |MAv1l 34 -31 .22 40.97 54 -13.03 - - 242 188 H
7 *7.312 | 39.78 | PK2 35.5 -27.8 0 47.48 - - 74 -26.52 99 151 H
*7.31 27.57 |MAvl| 355 -27.7 .22 35.59 54 -18.41 - - 99 151 H
11 *3.656 | 51.35 | PK2 33 -32.2 0 52.15 - - 74 -21.85 6 103 \Y
*3.656 | 48.42 |MAvl 33 -32.2 .22 49.44 54 -4.56 - - 6 103 \Y
12 *4.314 | 46.96 | PK2 334 -31.9 0 48.46 - - 74 -25.54 46 102 \Y
*4.315 32.6 |[MAvl| 334 -31.9 .22 34.32 54 -19.68 - - 46 102 Vv
13 *4.95 47.72 | PK2 34 -31 0 50.72 - - 74 -23.28 | 233 200 \Y
*4.95 41.77 |MAvl 34 -31 .22 44.99 54 -9.01 - - 233 200 \Y
14 *7.311 38.5 PK2 35.5 -27.8 0 46.2 - - 74 -27.8 164 287 \Y
*7.313 | 26.01 |MAvl| 35.5 -27.8 .22 33.93 54 -20.07 - - 164 287 Vv
10 2.64 51.79 | PK2 32.4 -25.3 0 58.89 - - - - 112 124 H
2.64 4194 (MAvl| 32.4 -25.3 .22 49.26 - - - - 112 124 H
4 2.64 409 [MAvl| 324 -25.3 .22 48.22 - - - - 77 279 \Y
2.641 50.7 PK2 32.4 -25.3 0 57.8 - - - - 77 279 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - Maximum Peak
MAv1 - Maximum RMS Average
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REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

HIGH CHANNEL

{15l Marrisville - South Chamber 23 Aug 2817  11:43:34
Rodiated Emissions 3-Meters
195 et s,
Config: F76
Mode: 8B2. 11k 2162MH=z
a5 Tested byiMauricio Restrepo / John Manser
85
Peak Limit (dBuU/m)
75
S 65
2 |
Z _ Avg Limit CdBul/m)
55
45 P s = o e
— i L Lt | y"’ﬁ“’”‘"’” e )
35 ey
o
1 18 18
Frequency (GH=)
fores 2 R T PR e e b e ool | T R B PR Rem SThceuio) 15 el
FCC Part15C 2.4GHz RSE.TST Rev 9.5 26 Oct 2816
Frequency| Metfer AT0069 [Amp/Cbl/Fltr/Pad bc Corre?ted Avg Limit [Margin|Peak Limit PK. Azimuth|Height .
Marker (GHz) Reading| Det AF (dB) Corr | Reading (dBuV/m) | (dB) |(dBuV/m) Margi (Degs) | (cm) Polarity
(dBuv) (dB/m) (dB) |(dBuV/m) (dB)
1 *2.383 | 49.93 | PK2 31.9 -23.9 0 57.93 - - 74 -16.07 | 105 308 H
*2.383 | 39.17 |MAvl| 31.9 -23.9 .22 47.39 54 -6.61 - - 105 308 H
2 *2.667 | 50.63 | PK2 323 -25.5 0 57.43 - - 74 -16.57 | 147 327 H
*2.667 | 40.71 |MAvl| 32.3 -25.5 .22 47.73 54 -6.27 - - 147 327 H
7 *1.5 46.73 | PK2 27.9 -224 0 52.23 - - 74 -21.77 9 143 \Y
*1.5 38.46 |MAvl| 27.9 -22.4 .22 44.18 54 -9.82 - - 9 143 Vv
8 *2.383 49.1 PK2 31.9 -23.9 0 57.1 - - 74 -16.9 50 163 Vv
*2.384 | 37.19 |MAvl| 31.9 -23.9 .22 45.41 54 -8.59 - - 50 163 \Y
9 *2.668 | 50.76 | PK2 323 -25.5 0 57.56 - - 74 -16.44 80 202 \Y
*2.666 | 39.41 |MAvl| 32.3 -25.5 .22 46.43 54 -7.57 - - 80 202 \Y
3 *3.693 | 46.91 | PK2 33.2 -32.5 0 47.61 - - 74 -26.39| 113 281 H
*3.693 | 42.54 |MAvl| 33.2 -32.5 .22 43.46 54 -10.54 - - 113 281 H
4 *4.95 45.18 | PK2 34 -31 0 48.18 - - 74 -25.82 225 228 H
*4.95 38.23 |MAvl| 34 -31 .22 41.45 54 -12.55 - - 225 228 H
5 *7.384 | 41.21 | PK2 35.5 -27.7 0 49.01 - - 74 -24.99 92 108 H
*7.385 | 28.65 |MAvl| 35.5 -27.8 .22 36.57 54 -17.43 - - 92 108 H
10 *3.693 | 50.71 | PK2 33.2 -325 0 51.41 - - 74 -22.59 | 195 349 \Y
*3.693 | 48.25 |MAvl| 33.2 -32.5 .22 49.17 54 -4.83 - - 195 349 \Y
11 *4.31 48.03 | PK2 334 -31.8 0 49.63 - - 74 -24.37 | 254 116 \Y
*4.311 | 32.53 |MAvl| 334 -31.8 .22 34.35 54 -19.65 - - 254 116 Vv
12 *4.95 48.06 | PK2 34 -31 0 51.06 - - 74 -22.94 | 228 209 \Y
*4.95 41.62 (MAvl| 34 -31 .22 44.84 54 -9.16 - - 228 209 \Y
13 *7.386 41.6 PK2 35.5 -27.8 0 49.3 - - 74 -24.7 260 108 \Y
*7.384 | 28.25 |MAvl| 35.5 -27.7 .22 36.27 54 -17.73 - - 260 108 Vv
6 9.848 40.55 | PK2 37 -25.8 0 51.75 - - - - 84 270 H
9.848 27.03 |MAvl| 37 -25.8 .22 38.45 - - - - 84 270 H
14 9.848 42.19 | PK2 37 -25.8 0 53.39 - - - - 154 158 \Y
9.848 29.1 [MAvl| 37 -25.8 .22 40.52 - - - - 154 158 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - Maximum Peak
MAv1 - Maximum RMS Average
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

9.2.2. TX ABOVE 1 GHz 802.11g MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

| osUl Morrioville  South Chamber 25 Aug 2817 12:22:18
Restricted Bandedge
Project Number: 11893338
115 CTdnet B
Config: E76
Mode: 802.11g 2412MHz
185 Tested by:Mauricio Restrepo/Niklas Haydon W
05 /
85
e Peck Limit C(dBuU/m) //
5 75
8 ? W/
61:
‘ R HNTITIIORY AN VOO PR Y | J/V/
45
31:
2. 31 8. 5MH=z/ Z.415
Frequency (GHz2
Ronge (GHz) /! Ref/Attn  Det/Avg Tupe Sweep Fte  #5upe/ode  Lobel Range (GHz) R/ VB Ref/Attn  Det/Avg Type Susep Fte  +5ups/fiode Laobel
1:2.31-2.415 1M(-6dB)/3M 111/14 PEAK/Pur Avg(RMS)  CBmsec(Auto) BEEE  MAXH Horizonta| 2:2.31-2.415 1M (-6dB) /3 11714 AVER/Pur Avg(RMS)  2Bmsec(huio) 8BEE  3AATAVG Horizontal |
Low CH Bondedge - H_with_18dB_pad. TST Rev 9.5 30 Jun 2017
Frequency| Metfer AT0069 IAmp/Cbl/Fltr/Pad|Pad bc Corrested Avsra?ge Margin P.ea.k PK_ Azimuth|Height .
Marker (GHz) Reading| Det| AF (dB) (dB) Corr| Reading Limit (dB) Limit |(Margin (Degs) | (cm) Polarity
(dBuv) (dB/m) (dB)|{(dBuV/m)|(dBuV/m) (dBuv/m)| (dB) 8
1 *2.39 46.9 Pk | 31.9 -23.9 10| O 64.9 - - 74 9.1 68 144 H
2 *2.389 49.6 Pk | 31.9 -23.9 10| O 67.6 - - 74 -6.4 68 144 H
3 *2.39 34.52 |RMS| 31.9 -23.9 10 |.23 | 52.75 54 -1.25 - - 68 144 H
4 *2.39 34.51 |RMS| 31.9 -23.9 10 |.23 | 52.74 54 -1.26 - - 68 144 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

(o5l Morrisville - South Chomber 25 Aug 2817  13:17:58
Restricted Bandedge
s e e,
Config: E76
Mode: 882,11y 2412M 1«
185 Tested by:Mauricio Restrepo/Niklas Haydon
S O Ot S A A S S - AN A
85
G Peck Limit C(dBuU/m)
> 7!:
@
L
65 3
a
B
i g
@
4!:
3!:
2. 31 8. 5MHz/ 2.415
Frequency (GHz2
Range (6Hz) REU/UB Ref/Attn  Det/Avg Tgpe Sueep Pts #5ups/Mode Lobel Ronge (Brz) REW/ VB Ref/Atin Det/Avg Type Susep Pte #5ups/fiode  Label
Low CH Bondedge - V with 16@dB pad. TST Rev 8.5 3@ Jun 2617
Met AT0069 DC |C ted| A Peak PK
Frequency| N Fr IAmp/Cbl/Fltr/Pad|Pad orres € vsra?ge Margin .ea. ._|Azimuth(Height| .
Marker (GHz) Reading| Det| AF (dB) (dB) Corr| Reading Limit (dB) Limit |(Margin (Degs) | (cm) Polarity
(dBuv) (dB/m) (dB)|(dBuV/m)|(dBuV/m) (dBuVv/m)| (dB) i
1 *2.39 43.76 | Pk | 31.9 -23.9 10| O 61.76 - - 74 -12.24 11 200 \Y
2 *2.39 45.99 | Pk | 31.9 -23.9 10| O 63.99 - - 74 -10.01 11 200 \Y
3 *2.39 32.27 |RMS| 31.9 -23.9 10 | .23 50.5 54 -3.5 - - 11 200 \Y
4 *2.39 32.5 |RMS| 31.9 -23.9 10 |.23 | 50.73 54 -3.27 - - 11 200 \Y
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

AUTHORIZED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

| ogUl Morrisville - South Chamber 25 Aug 2817  13:58:@2

Restricted Bondedge
- Project Number: 11893838

N Client: EchoStar
Config: E76
Mode: 802, 11g 2462MH=

mumwmfmw Tested by:Mauricio Restrepo/Niklas Haydon

95

85 \

75 \\\ Peok Liimit CdBuU/m

65 \ .
\/\ m m.!d‘u WW“M L bk ‘lw‘ﬂ”‘““ " o P T N

55 o

CdBul/m)

~“‘w‘““~{§i.~A
45
3!:
2.46 8. 3MHz/ 2.563
Frequency (GHz)
Range (GHz) REU/UBU Ref/Attn  Det/Avg Tupe Sussp Pts #5wps/Mode Lobel Ronge (GHz) REW/ VBl Ref/Atin Det/Avg Tupe Sueep Pte ¥oupe/fode Label
1:2.46-2.563 1MC-6dB)/3M 111/14 PEAK/Pur Avg(RMS)  CBneec(Auto) BBBB  MAXH Horizonta| 2:2746-2.563 1M(-6dB) /M 11/14 AVER/Pur Avg(RMS)  20msec(futo) 8008  38BTAVG orizontal
High CH Bandedge - H-with_1BdB_pad. TST Rev 9.5 38 Jun 2817
Frequency| Metfer AT0069 IAmp/Cbl/Fltr/Pad|Pad bc Corretfted Aerrz?ge Margin P.ea.k PK_ Azimuth|Height .
Marker (GHz) Reading| Det| AF (dB) (dB) Corr| Reading Limit (dB) Limit (Margin (Degs) | (cm) Polarity
(dBuv) (dB/m) (dB)|{(dBuV/m)|(dBuV/m) (dBuv/m)| (dB) 8
1 *2.484 | 40.78 | Pk | 324 -24.4 10| O 58.78 - - 74 -15.22| 110 236 H
2 *2.484 | 42.84 | Pk | 324 -24.4 10| O 60.84 - - 74 -13.16| 110 236 H
3 *2.484 | 30.41 |RMS| 32.4 -24.4 10 | .23 | 48.64 54 -5.36 - - 110 236 H
4 *2.484 | 30.66 |RMS| 32.4 -24.4 10 | .23 | 48.89 54 -5.11 - - 110 236 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

AUTHORIZED BANDEDGE (HIGH CHANNEL, VERTICAL)

(o5l Morrisville - South Chomber 25 Aug 2817  14:13:28
Restricted Bandedge
s e e,
Config: E76
Mode: 882,11y 2402Mi 1«
1 A5 e Tested by:Mauricio Restrepo/Niklas Haydon
95
85
G Peak Limit CoBul/m)
5 75
[ai])
L
6!:
x
PP el A i
5!:
e
™.
4!:
3!:
2.46 8. 3MHz/ 2 563
Frequency (GHz2
Range (6Hz) REU/UB Ref/Attn  Det/Avg Tgpe Sueep Pts #5ups/Mode Lobel Ronge (Brz) REW/ VB Ref/Atin Det/Avg Type Susep Pte #5ups/fiode  Label
High CH Bandedge - U with 16dB pad. TST Rev 8.5 3@ Jun 2617
Met AT0069 DC |C ted| A Peak PK
Frequency| N Fr IAmp/Cbl/Fltr/Pad|Pad orres € vsra?ge Margin .ea. ._|Azimuth(Height| .
Marker (GHz) Reading| Det| AF (dB) (dB) Corr| Reading Limit (dB) Limit |(Margin (Degs) | (cm) Polarity
(dBuv) (dB/m) (dB)|(dBuV/m)|(dBuV/m) (dBuVv/m)| (dB) i
1 *2.484 | 44.15 | Pk | 324 -24.4 10| O 62.15 - - 74 -11.85 14 149 \Y
2 *2.484 | 4458 | Pk | 324 -24.4 10| O 62.58 - - 74 -11.42 14 149 \Y
3 *2.484 | 31.88 |RMS| 32.4 -24.4 10 |.23 | 50.11 54 -3.89 - - 14 149 \Y
4 *2.484 | 31.87 |RMS| 32.4 -24.4 10 | .23 50.1 54 -3.9 - - 14 149 \Y
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R11893030-E2

FCC ID: DKN-PHX

DATE: 2017-09-30

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL

UL Morrisville - South Chamber

25 Aug 2817

21:32:36

1

Project Number:

Rodiated Emissions 3-Meters
11893838

185 Clignt: EchoStor
Config: E76
Mode: 8B2.11g 2412MHz
g5 Tested by:Groham Al len/John Manser
]
85
Peak Limit (dBull/m2
7|:
e
3 =
S 65
[aa}
o

Avg Limit CdBul/m)

oRrDO

T ——

"

i

1 [Iz] 8
Frequency (GHz2
T B0 s (o PE e Teeentate) G0 T T bontel | S m B0 PR e Svetetuto) 18 W o antal
Frequency Metfer AT0069 Amp/Cbl/Fltr/Pad| DC Corr Corrested Avg Limit [Margin|Peak Limit PK_ Azimuth|Height .
Markers Reading| Det AF Reading Margin Polarity

(GHz2) (dBuV) (dB/m) (dB) (dB) (dBuV/m) (dBuv/m)| (dB) |[(dBuV/m) (dB) (Degs) | (cm)
2 *3.618 | 44.68 | PK2 33 -31.8 0 45.88 - - 74 -28.12 284 170 H
*3.618 | 37.99 | MAvl 33 -31.8 .23 39.42 54 -14.58 - - 284 170 H
3 *4.95 42.88 | PK2 34 -31 0 45.88 - - 74 -28.12 196 108 H
*4.95 35.37 | MAv1l 34 -31 .23 38.6 54 -15.4 - - 196 108 H
4 *11.489 | 34.59 | PK2 38.3 -24.4 0 48.49 - - 74 -25.51 154 284 H
*11.489 | 22.47 | MAv1 38.3 -24.5 .23 36.5 54 -17.5 - - 154 284 H
6 *3.618 | 46.26 | PK2 33 -31.8 0 47.46 - - 74 -26.54 236 102 Vv
*3.618 | 41.17 | MAvl 33 -31.8 .23 42.6 54 -11.4 - - 236 102 \Y
7 *4.95 43.9 PK2 34 -31 0 46.9 - - 74 -27.1 188 202 \Y
*4.95 38.19 | MAv1l 34 -31 .23 41.42 54 -12.58 - - 188 202 \Y
8 *11.489 | 34.8 PK2 38.3 -24.4 0 48.7 - - 74 -25.3 288 127 Vv
*11.489 | 22.52 | MAv1 38.3 -24.4 .23 36.65 54 -17.35 - - 288 127 Vv

*

- indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - Maximum Peak
MAv1 - Maximum RMS Average
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REPORT NO: R11893030-E2

FCC ID: DKN-PHX

DATE: 2017-09-30

MID CHANNEL

(15Ut Marrisville - South Chamber 25 Aug 2817  22:16:13
Rodioted Emissions 3-Meters
165 el e
Config: E76
Mode: 802, 11g 2437MHz
g5 Tested by:Graham Allen/John Manser
85
Peck Limit (dBuU/m)
75
‘e
~
F
o
b Avg Limit CdBUU/m)
55 :
\
|
45 | z
4 it g g
sl G o .
2!:
1 18 18
Frequency (GHz)
Range (B3 REW/UBH Ref/Attn  Det/Avg Type Suezp Pts #9wps/fade Lobel Ronge (6z) RBU/VBY Ref/Attn  Det/Avg Type Sueep Pts  ups/fiode  Lobel
1:1-3 M(-6dB)/ 187/18 PEAK/Pur Avg(RMS T7msecCAuto) 6088  MAXH Horizontal 3:3-18 1M(-6dB) / 38k 87/0 PEAK/Pur Avg(RMS)  S574msec(Auto) 18k MaxXH Harizonta
Frequency Metfer AT0069 [Amp/Cbl/Fltr/Pad| DC Corr Corrested Avg Limit [Margin|Peak Limit PK. Azimuth|Height .
Markers (GHz) Reading| Det AF (dB) (dB) Reading (dBuv/m) | (dB) |(dBuV/m) Margin (Degs) | (cm) Polarity
(dBuv) (dB/m) (dBuv/m) (dB) 8
1 *1.319 | 35.55 | PK2 29 -23.1 0 41.45 - - 74 -32.55 348 375 H
*1.319 | 23.71 | MAvl 29 -23.1 .23 29.84 54 -24.16 - - 348 375 H
2 *3.655 | 43.14 | PK2 33 -32.2 0 43.94 - - 74 -30.06 273 205 H
*3.655 | 33.87 | MAvl 33 -32.2 .23 34.9 54 -19.1 - - 273 205 H
3 *4.95 4293 | PK2 34 -31 0 45.93 - - 74 -28.07 208 236 H
*4.95 35.96 | MAvl 34 -31 .23 39.19 54 -14.81 - - 208 236 H
4 *1.5 37.59 | PK2 27.9 -22.4 0 43.09 - - 74 -30.91 325 250 \Y
*1.5 28.33 | MAv1l 27.9 -22.4 .23 34.06 54 -19.94 - - 325 250 \Y
5 *3.656 | 44.92 | PK2 33 -32.2 0 45.72 - - 74 -28.28 231 117 \Y
*3.655 | 38.58 | MAv1l 33 -32.2 .23 39.61 54 -14.39 - - 231 117 Vv
6 *4.95 44.85 | PK2 34 -31 0 47.85 - - 74 -26.15 191 202 \Y
*4.95 39.61 | MAv1l 34 -31 .23 42.84 54 -11.16 - - 191 202 \Y
*

- indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - Maximum Peak
MAv1 - Maximum RMS Average
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REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

HIGH CHANNEL

(15Ut Marrisville - South Chamber 25 Aug 2817  23:08:13
Rodioted Emissions 3-Meters
165 el e
Config: E76
Mode: 802, 11g 2462MHz
a5 Tested by:Groham Al len/John Manser
85
Peck Limit (dBuU/m)
75
‘e
~
F
o
b Avg Limit CdBUU/m)
55 !
45 ! Lt
[ i i
R U d Lot
ksl athiiiies o l o N i lailaibing
2!:
1 18 18
Frequency (GHz)
Range (BHz) REW/UB Ref/Attn  Det/Avg Type Sueep Pts #5ups/Made Label Ronge (6Hz) REW/UBY Ref/Attn  Det/fvg Type Sueep Fts  Eups/liode Label
1:1-3 M(-6dB)/ 187/18 PEAK/Pur Avg(RMS T7msecCAuto) 6088  MAXH Horizontal 3:3-18 1M(-6dB) /30 87/0 PEAK/Pur Avg(RMS)  S574msec(Auto) 18k MAXH Harizonta
Frequency Metfer AT0069 [Amp/Cbl/Fltr/Pad| DC Corr Corrested Avg Limit [Margin|Peak Limit PK. Azimuth|Height .
Markers (GHz) Reading| Det AF (dB) (dB) Reading (dBuv/m) | (dB) |(dBuV/m) Margin (Degs) | (cm) Polarity
(dBuv) (dB/m) (dBuv/m) (dB) 8
1 *1.284 | 35.74 | PK2 29 -23.2 0 41.54 - - 74 -32.46 253 378 H
*1.283 | 23.66 | MAvl 29 -23.2 .23 29.69 54 -24.31 - - 253 378 H
2 *3.693 | 42.04 | PK2 33.2 -32.5 0 42.74 - - 74 -31.26 100 341 H
*3.693 | 31.82 | MAvl 33.2 -32.5 .23 32.75 54 -21.25 - - 100 341 H
3 *4.95 43.32 | PK2 34 -31 0 46.32 - - 74 -27.68 192 260 H
*4.95 35.84 | MAv1 34 -31 .23 39.07 54 -14.93 - - 192 260 H
4 *1.5 38.4 PK2 27.9 -22.4 0 439 - - 74 -30.1 314 172 \Y
*1.5 27.95 | MAv1l 27.9 -22.4 .23 33.68 54 -20.32 - - 314 172 \Y
5 *3.693 | 44.99 | PK2 33.2 -32.5 0 45.69 - - 74 -28.31 183 354 \Y
*3.693 38 MAv1 33.2 -32.5 .23 38.93 54 -15.07 - - 183 354 Vv
6 *4.95 44.62 | PK2 34 -31 0 47.62 - - 74 -26.38 190 211 \Y
*4.95 39.34 | MAv1 34 -31 .23 42.57 54 -11.43 - - 190 211 \Y
*

- indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - Maximum Peak
MAv1 - Maximum RMS Average
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

9.2.3. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

1ZKUL Morrisville - South Chamber 24 Aug 2817 18:488: 368
Restricted Bondedge
= Project Number: 11893830
1 Client: EchoStar
Config: E76

Mode: 882.11nHT20 2412MHz

185 Tested by: Mouricio Restrepo / John Manser W

g5

85

. Peak Limit (dBulU/m2

CdBLU/m3

65

pyabidg bl A b o Mun bk L b mnmv.

45

B

rJ

.31 18.5MH=z/
Frequency (GHz)

rJ
N
ul

Range (EHz) REW/VB Raf/Atin  Det/fvg Type Sucep Pte ¥oups/fade  Label Ronge (6Hz) REW/UBN Ref/Attn  Det/fvg Tupe Sueep Pis  ¥oups/fiode  Label
1:2.31-2.415 IM(-6dB)/3M 111714 PEAK/Pur Avg(RMI)  2BmsecCAuto)  BE8O  MAKH Hor izontal 2:2.31-2.415 1M(-6dB) /31 111714 AVER/Pur fivg(RMS)  2BnsecCAutol 8680  30TAVG Harizontal -

Low CH Bandedge — H_with_18dB_pad. TST Rev 9.5 38 Jun 2817

Meter AT0069 DC |Corrected| Average . Peak PK . il
Marker Fre(g:ez;\cy Reading| Det| AF Amp/C:)(:/BI;Itr/Pad (':ja:) Corr| Reading Limit I\ll(erg)m Limit |(Margin l-\(zl;r:gl'lst)h n(::')"Polarity
(dBuv) (dB/m) (dB)|{(dBuV/m)|(dBuV/m) (dBuv/m)| (dB)
1 *2.39 48.07 | Pk | 31.9 -23.9 100 66.07 - - 74 -7.93 145 268 H
2 *2.389 | 49.79 | Pk | 31.9 -23.9 100 67.79 - - 74 -6.21 145 268 H
3 *2.39 33.82 |RMS| 31.9 -23.9 10 [.23| 52.05 54 -1.95 - - 145 268 H
4 *2.389 | 34.11 |RMS| 31.9 -23.9 10 [.23| 52.34 54 -1.66 - - 145 268 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

{55UL Morrisville - South Chanber 23 Aug 2817  16:29:84
Restricted Bondedge
s Froues e,
Config: E76
Mode: 8B2.11nHT20 2412MHz
185 Tested by: Mouricio Restrepo / John Manser
gy
8!:
% Peak Limit (dBul/m2
375
[aa}
Sz 2
6!: Cé -4
55 (R A=grn m IO AT [ (dBuU/m) Y : ; : i BLWA
] ] ] ] ] : =S
45
3!:
2. 31 18 SMHz/ 2.415
Frequency (GHz>
Range (6Hz) REH/UBU Ref/Attn  Det/Avg Typs Susep Fts #Sups/fiods Label Fonge (GHz) REW/ VB Ref/Attn  Det/fvg Typs Sueep Fis #5ups/fiode  Label
Low CH Bondedge - V with 1@dB pad.TST Rev 8.5 3@ Jun 2017
Met AT0069 DC |C ted| A Peak PK
Frequency| N Fr IAmp/Cbl/Fltr/Pad|Pad orres € vsra?ge Margin .ea. ._|Azimuth(Height| .
Marker (GHz) Reading| Det| AF (dB) (dB) Corr| Reading Limit (dB) Limit |(Margin (Degs) | (cm) Polarity
(dBuv) (dB/m) (dB)|(dBuV/m)|(dBuV/m) (dBuVv/m)| (dB) i
1 *2.39 46.08 | Pk | 31.9 -23.9 10| O 64.08 - - 74 -9.92 60 171 \Y
2 *2.39 48.94 | Pk | 31.9 -23.9 10| O 66.94 - - 74 -7.06 60 171 \Y
3 *2.39 34.11 |RMS| 31.9 -23.9 10 |.23 | 52.34 54 -1.66 - - 60 171 \Y
4 *2.39 34.29 |RMS| 31.9 -23.9 10 |.23 | 52.52 54 -1.48 - - 60 171 \Y
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

AUTHORIZED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

(55Ul Morrisville - Seuth Chanber 23 Aug 2817  16:53:28
Restricted Bondedge
Project Number: 11833038
115 A
Config: E76
Mode: 8B2.11nHT20 2462MHz
ST Tested by: Mouricio Restrepo / John Manser
1o va\ Y i
gy
8!: \\
< \\ Peok Limit C(dBuU/m)
375
2
e A%
FYRITRIR ) ot oo bbbk i L ki o "
B
45
3!:
2.46 8. 3MHz/ 2.563
Frequency (GHz>
Range (6z) REW/VBU Ref/Attn  Det/Avg Typs Suesp Pts ¥5wups/Made  Lobal Ronge (GHz) RBU/UBH Ref/Attn  Det/Avg Typs Sueep Fts  Foups/Mode  Lobel
1:2.46-2.563 IM(-6cB)/ 31 11/14 PEAK/Pur Avg(RMI)  2BmsecCAuto)  BE8O  MAKH Horizontal 2:2.46-2.563 1M(-6dB) /31 11/14 AVER/Pur fivg(RMS)  2BnsecCAutol 8680  30TAVG Harizontal -
High CH Bondedge - H-with 1@dB pad.TST Rev 8.5 3@ Jun 2017
Met AT0069 DC |C ted| A Peak PK
Frequency| N Fr IAmp/Cbl/Fltr/Pad|Pad orres € vsra?ge Margin .ea. ._|Azimuth(Height| .
Marker (GHz) Reading| Det| AF (dB) (dB) Corr| Reading Limit (dB) Limit |(Margin (Degs) | (cm) Polarity
(dBuv) (dB/m) (dB)|(dBuV/m)|(dBuV/m) (dBuVv/m)| (dB) i
1 *2.484 | 40.78 | Pk | 324 -24.4 10| O 58.78 - - 74 -15.22| 156 210 H
2 *2.484 43.8 Pk | 32.4 -24.4 10| O 61.8 - - 74 -12.2 156 210 H
3 *2.484 | 30.85 |RMS| 32.4 -24.4 10 |.23 | 49.08 54 -4.92 - - 156 210 H
4 *2.484 | 30.97 |RMS| 32.4 -24.4 10 | .23 49.2 54 -4.8 - - 156 210 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

AUTHORIZED BANDEDGE (HIGH CHANNEL, VERTICAL)

(55Ul Morrisville - Seuth Chanber 23 Aug 2817  17:18:23
Restricted Bondedge
Project Number: 11833038
115 A
Config: E76
Mode: 8B2.11nHT20 2462MHz
1 G5 i Tested by: Mouricio Restrepo / John Manser
L R v :
8!:
< Peok Limit C(dBuU/m)
375
2
& .
Jy@
T P A
55 = f
3
B
45
3!:
2.46 8. 3MHz/ 2.563
Frequency (GHz>
Range (6z) REW/VBU Ref/Attn  Det/Avg Typs Suesp Pts ¥5wups/Made  Labal Ronge (GHz) RBU/UBH Ref/Attn  Det/Avg Typs Sueep Pts  Foups/Mode  Lobel
High CH Bondedge - V with 1@dB pad. TST Rev 8.5 3@ Jun 2017
Met AT0069 DC |C ted| A Peak PK
Frequency| N Fr IAmp/Cbl/Fltr/Pad|Pad orres € vsra?ge Margin .ea. ._|Azimuth(Height| .
Marker (GHz) Reading| Det| AF (dB) (dB) Corr| Reading Limit (dB) Limit |(Margin (Degs) | (cm) Polarity
(dBuv) (dB/m) (dB)|(dBuV/m)|(dBuV/m) (dBuVv/m)| (dB) i
1 *2.484 | 42.12 | Pk | 324 -24.4 10| O 60.12 - - 74 -13.88 59 212 \Y
2 *2.485 | 4431 | Pk | 324 -24.4 10| O 62.31 - - 74 -11.69 59 212 \Y
3 *2.484 | 31.24 |RMS| 32.4 -24.4 10 |.23 | 49.47 54 -4.53 - - 59 212 \Y
4 *2.484 | 31.76 |RMS| 32.4 -24.4 10 | .23 | 49.99 54 -4.01 - - 59 212 \Y
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX
HARMONICS AND SPURIOUS EMISSIONS
LOW CHANNEL
[ {gUL Morrieville - South Chanber 24 Aug 2817  10:56:88
Rodioted Emissions 3-Meters
185 Al il
i Config: E76
Mode: 882.11nHT28 2412MHz
a5 Tested by: Mouricio Restrepo / John Manser
a5
Peok Limit C(dBul/m) |
7!:
‘e
~
3 65 i
% I
~ Avg Limit CdBul/m) |
| Q 9
L 4
i, i il
& o
L b il
e MICTNTE T s et !
o5
1 4 18
Frequency (GHz2
Range (6Hz) REL/UBU Ref/Attn  Det/Avg Tupe Suesp Pts #5ups/fiade  Label Ronge (6Hz) RE/ VB Ref/Attn  Det/Avg Type Sueep Pts  #ups/fiode  Label
1:1-3 IM(-6dB)/ 3Bk 117/28 PEAK/Pur Avg(RMI)  T7meecCAuto) 6B88  MAXH Horizontal 3:3-18 1M(-6dB) /38K 87/8 PEAK/Pur Avg(RMS)  574msecCAutol 18k MAXH Harizontal
FCC Part15C 2.4GHz RSE.TST Rev 9.5 38 Jun 2817
Frequency| Metfer AT0069 Amp/Cbl/Fltr/Pad bc Corrested Avg Limit [Margin|Peak Limit PK. Azimuth|Height .
Marker (GHz) Reading| Det AF (dB) Corr | Reading (dBuv/m) | (dB) |(dBuV/m) Margin (Degs) | (cm) Polarity
(dBuv) (dB/m) (dB) |(dBuv/m) (dB) 8
1 *1.5 46.76 | PK2 27.9 -22.4 0 52.26 - - 74 -21.74| 212 337 H
*1.5 37.21 |MAvl| 279 -22.4 .23 42.94 54 -11.06 - - 212 337 H
2 *2.292 | 46.33 | PK2 31.7 -23.5 0 54.53 - - 74 -19.47 14 130 H
*2.292 | 33.97 |MAvl| 31.7 -23.5 .23 42.4 54 -11.6 - - 14 130 H
3 *3.618 | 49.28 | PK2 33 -31.8 0 50.48 - - 74 -23.52 321 200 H
*3.618 | 46.62 | MAvl 33 -31.8 .23 48.05 54 -5.95 - - 321 200 H
4 *4.85 48.48 | PK2 34 -30.9 0 51.58 - - 74 -22.42| 248 178 H
*4.85 46.13 | MAv1l 34 -30.9 .23 49.46 54 -4.54 - - 248 178 H
5 *1.5 46.4 PK2 27.9 -22.4 0 51.9 - - 74 -22.1 206 298 \Y
*1.5 38.31 |MAvl| 279 -22.4 .23 44.04 54 -9.96 - - 206 298 Vv
6 *2.218 | 46.87 | PK2 31.9 -23.2 0 55.57 - - 74 -18.43 40 126 Vv
*2.218 | 34.29 |MAvl| 319 -23.2 .23 43.22 54 -10.78 - - 40 126 \Y
7 *3.618 | 52.81 | PK2 33 -31.8 0 54.01 - - 74 -19.99 34 103 \Y
*3.618 | 51.15 | MAvl 33 -31.8 .23 52.58 54 -1.42 - - 34 103 \Y
8 *4.85 51.43 | PK2 34 -30.9 0 54.53 - - 74 -19.47 | 229 233 Vv
*4.85 49.76 | MAv1l 34 -30.9 .23 53.09 54 -91 - - 229 233 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - Maximum Peak
MAv1 - Maximum RMS Average
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

MID CHANNEL

{{5UL Marrisville - South Chamber 24 Aug 2817  13:82:21
Rodiated Emiceione 3-Motore
185 o R,
| Config: E76
| Mode: 80Z.11nHTZB8 2437MHz
g5 Tested by: Mouricio Restrepo / John Manser
85 ‘
Peak Limit (dBul/m3
7!:
‘e
3 6!:
@ i
o
2 Avg Limit (dBuU/m) \l
55 Q
iscathalt ""‘.‘ \W‘“v 1 E § i
35 i RCITVIDE AR
2!:
1 2] 8
Frequency (GHz2
Range (6z) REW/VBU Ref/Attn  Det/Avg Tope Sueep Pts #wps/Made  Lobel Ronge (GHz) RBU/UB Ref/Attn  Det/Avg Type Sueep Pts  #oups/Mode  Lobel
1:1-3 IM(-6dB)/ 3Bk 117/28 PEAK/Pur Avg(RMI)  T7meecCAuto) 6B88  MAXH Horizontal 3:3-18 1M(-6dB) /38K 87/8 PEAK/Pur Avg(RMS)  574msecCAutol 18k MAXH Harizontal
FCC Part15C 2 4GHz RSE.TST Rev 8.5 3@ Jun 2017
Met AT0069 DC [C ted PK
Frequency| N Fr [Amp/Cbl/Fltr/Pad orres € Avg Limit [Margin|Peak Limit . _|Azimuth|Height| .
Marker (GHz) Reading| Det AF (dB) Corr | Reading (dBuv/m)| (dB) |(dBuV/m) Margin (Degs) | (cm) Polarity
(dBuV) (dB/m) (dB) |(dBuv/m) (dB) i
1 *1.5 45.05 | PK2 | 27.9 -22.4 0 50.55 - - 74 -23.45| 139 133 H
*1.5 35.33 |MAvl1| 27.9 -22.4 .23 41.06 54 -12.94 - - 139 133 H
2 *3.656 | 49.73 | PK2 33 -32.2 0 50.53 - - 74 -23.47| 289 371 H
*3.655 | 47.04 |[MAvl| 33 -32.2 .23 48.07 54 -5.93 - - 289 371 H
3 *4.85 48.7 PK2 34 -30.9 0 51.8 - - 74 -22.2 248 180 H
*4.85 46.3 |MAvl| 34 -30.9 .23 49.63 54 -4.37 - - 248 180 H
4 *11.417 | 33.09 | PK2 | 38.2 -23.9 0 47.39 - - 74 -26.61 94 291 H
*11.417 | 21.31 |MAvl| 38.2 -23.9 .23 35.84 54 -18.16 - - 94 291 H
5 *1.5 47.06 | PK2 | 27.9 -22.4 0 52.56 - - 74 -21.44| 211 251 Vv
*1.5 38.2 |[MAvl| 27.9 -22.4 .23 43.93 54 -10.07 - - 211 251 \Y
6 *3.656 | 52.22 | PK2 33 -32.2 0 53.02 - - 74 -20.98 2 106 \Y
*3.656 | 49.85 [MAvl| 33 -32.2 .23 50.88 54 -3.12 - - 2 106 \Y
7 *4.318 | 48.45 | PK2 | 33.4 -31.9 0 49.95 - - 74 -24.05 0 126 Vv
*4.32 32.81 |MAvl| 334 -32 .23 34.44 54 -19.56 - - 0 126 \Y
8 *4.85 45.6 PK2 34 -30.9 0 48.7 - - 74 -25.3 63 219 \Y
*4.85 42.72 (MAvl| 34 -30.9 .23 46.05 54 -7.95 - - 63 219 \Y
9 *4.85 51.16 | PK2 34 -30.9 0 54.26 - - 74 -19.74 | 226 203 Vv
*4.85 49.56 (MAvl| 34 -30.9 .23 52.89 54 -1.11 - - 226 203 Vv
10 *7.275 | 39.02 | PK2 | 35.5 -27.8 0 46.72 - - 74 -27.28 42 227 \Y
*7.275 | 32.22 |MAvl| 35.5 -27.8 .23 40.15 54 -13.85 - - 42 227 \Y
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - Maximum Peak
MAv1 - Maximum RMS Average
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

HIGH CHANNEL

{45UL Morrisville - South Chanber 24 fAug 2817  15:086:50
Radiated Emiccions 3-Motore
185 o R,
Config: E76
Mode: 80Z.11nHTZB8 Z2462ZMHz
g5 Tested by: Mouricio Restrepo / John Manser
85 1
Peak Limit (dBul/m3
7!:
‘e
3 6!: |
2 f
o
~ Avg Limit (dBulU/m) ‘
55
]
7
45 g % ¢ ? 9 iy
‘ T 3 RS
35
2!:
1 [Iz] 8
Frequency (GHz2
Range (6Hz) REL/UBU Ref/Attn  Det/Avg Tupe Suesp Pts #5ups/fiade  Label Ronge (6Hz) RE/ VB Ref/Attn  Det/Avg Type Sueep s Fups/lode  Label
1:1-3 IM(-6dB)/ 3Bk 117/28 PEAK/Pur Avg(RMI)  T7meecCAuto) 6B88  MAXH Horizontal 3:3-18 1M(-6dB) /38K 87/8 PEAK/Pur Avg(RMS)  574msecCAutol 18k MAXH Harizontal
FCC Part15C 2 4GHz RSE.TST Rev 8.5 3@ Jun 2017
Met AT0069 DC [Corrected PK
Frequency| N Fr Amp/Cbl/Fltr/Pad orres € Avg Limit [Margin|Peak Limit . _|Azimuth|Height| .
Marker (GHz) Reading| Det AF (dB) Corr | Reading (dBuv/m)| (dB) |(dBuv/m) Margin (Degs) | (cm) Polarity
(dBuV) (dB/m) (dB) |(dBuv/m) (dB) i
1 *1.5 46.23 | PK2 27.9 -22.4 0 51.73 - - 74 -22.27 | 206 290 H
*1.5 37.06 |MAvl| 27.9 -22.4 .23 42.79 54 -11.21 - - 206 290 H
2 *2.354 | 46.79 | PK2 31.7 -23.7 0 54.79 - - 74 -19.21| 106 339 H
*2.354 | 34.66 |MAvl| 31.7 -23.7 .23 42.89 54 -11.11 - - 106 339 H
3 *3.693 | 45.81 | PK2 33.2 -32.5 0 46.51 - - 74 -27.49| 330 104 H
*3.693 | 40.92 |MAv1| 33.2 -325 .23 41.85 54 -12.15 - - 330 104 H
4 *4.85 47.97 | PK2 34 -30.9 0 51.07 - - 74 -22.93| 223 239 H
*4.85 45.52 (MAvl| 34 -30.9 .23 48.85 54 -5.15 - - 223 239 H
5 *1.268 44.1 PK2 28.9 -23.2 0 49.8 - - 74 -24.2 276 166 Vv
*1.269 | 32.27 [MAvl| 29 -23.2 .23 38.3 54 -15.7 - - 276 166 \Y
6 *1.5 46.51 | PK2 27.9 -22.4 0 52.01 - - 74 -21.99 3 163 \Y
*1.5 38.41 |MAvl| 27.9 -22.4 .23 44.14 54 -9.86 - - 3 163 \Y
7 *3.693 | 49.79 | PK2 33.2 -32.5 0 50.49 - - 74 -23.51| 222 102 Vv
*3.693 | 46.95 |MAvl| 33.2 -32.5 .23 47.88 54 -6.12 - - 222 102 Vv
8 *4.85 51.44 | PK2 34 -30.9 0 54.54 - - 74 -19.46 | 226 210 \Y
*4.85 49.55 (MAvl| 34 -30.9 .23 52.88 54 -1.12 - - 226 210 \Y
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 -Maximum Peak
MAv1 -Maximum RMS Average
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

9.2.4. TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

1ZKUL Morrisville South Chamber 28 Sep 2817 14:28:46
Restricted Bandedge
s Crost g, 1000
Config: E76 (P2-158)
Mode: 8082.11nHT40 2422MHz
185 Tested by: Mark Nolting
05 /
85
e Peak Limit (dBuU/m) //
> 71:
£ /|
L i
61:
el Average Limit C(dBuU/m) /
N\/@wvw
5 A H A ey /\/\/\/\
| e e
e
2. 31 8. 5MH=z/ Z.415
Frequency (GHz2
Ronge (GHz) REW/UB Ref/Attn  Det/Avg Tupe Sweep Fte  #5upe/ode  Lobel Range (GHz) R/ VB Ref/Attn  Det/Avg Type Susep Fte  +5ups/fiode Laobel
1:2.31-2.415 1M(-6dB)/3M 189/12 PEAK/Pur Avg(RMS)  CBmsec(Auto) BEEE  MAXH Horizonta| 2:2.31-2.415 1M (-6dB) /3 189/12 AVER/Pur Avg(RMS)  2Bmsec(huio) 8BEE  3AATAVG Horizontal |
Frequency| Metfer AT0069 Amp/Cbl/Fltr/Pad bc Corrested Avsra?ge Margin|Peak Limit PK_ Azimuth|Height .
Marker (GHz) Reading| Det AF (dB) Corr | Reading Limit (dB) |(dBuv/m) Margin (Degs) | (cm) Polarity
(dBuv) (dB/m) (dB) |(dBuv/m)| (dBuv/m) (dB) 8
1 *2.39 54.87 | Pk 31.9 -23.9 0 62.87 - 74 -11.13| 135 128 H
2 *2.39 57.19 | Pk 31.9 -23.9 0 65.19 - - 74 -8.81 135 128 H
3 *2.39 43.76 |[RMS| 31.9 -23.9 .79 52.55 54 -1.45 - - 135 128 H
4 *2.39 44.47 |(RMS| 31.9 -23.9 .79 53.26 54 -74 - - 135 128 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

| 5oUL Morrisville - South Chomber 28 Sep 2@17  14:50:02
Restricted Bandedge
Pro ject Number: 11893838
115 Clignt: EchoStor
Config: E76 (P2-159)
Mode: 882, 11nlIT40 2422M 12
185 Tested by: Mark Nolting
95
8': ,,,,,,,,,,,,,,,,,,,
G Peak Limit (dBuU/m)
5 75
[ai])
L
65 4
Jii
S5l fverage Linmit CoBul/m) .Y e
@
45
35
2. 31 8. 5MHz/ 2.415
Frequency (GHz2
Range (6Hz) REU/UB Ref/Attn  Det/Avg Tgpe Sueep Pts #5ups/Mode Lobel Ronge (Brz) REW/ VB Ref/Atin Det/Avg Type Susep Pte #5ups/fiode  Label
Met AT0069 DC C ted| A PK
Frequency| N Fr Amp/Cbl/Fltr/Pad orres € vsra?ge Margin|Peak Limit . _|Azimuth|Height .
Marker (GHz) Reading| Det AF (dB) Corr | Reading Limit (dB) |(dBuV/m) Margin (Degs) | (cm) Polarity
(dBuV) (dB/m) (dB) |(dBuV/m)| (dBuV/m) (dB) i
1 *2.39 52.91 | Pk 31.9 -23.9 0 60.91 - - 74 -13.09 57 242 \Y
2 *2.39 54.53 | Pk 31.9 -23.9 0 62.53 - - 74 -11.47 57 242 \Y
3 *2.39 41.31 [RMS| 31.9 -23.9 .79 50.1 54 -3.9 - - 57 242 \Y
4 *2.39 41.88 [RMS| 31.9 -23.9 .79 50.67 54 -3.33 - - 57 242 \Y
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
Page 105 of 121
UL LLC FORM NO: 03-EM-F00858
12 Laboratory Dr., RTP, NC 27709 TEL: (919) 549-1400

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



REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

AUTHORIZED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

| 55Uk Marrisville ~ Sauth Chamber 31 Aug 2817  15:87:58
Restricted Bondedge
Project Number: 11893838
115 cl iént:t E:hSStcr
Config: E76
Mods: 882, 11nHT4B 2452MHz
@.:WW Tested by: John Manser
B SR AY AW :vjm
V\ ,/ VI WA w/\\
gl \‘
S Peak Limiti (dBuU/m
375 ‘
2 ‘
S \
65 \W\mm. iy b 2
55 lipverage L W%ﬁ;)
g m"“«l’\rhrﬁ@»«m‘f‘wl‘\m MM"MWMMW/MMTMUA‘H b ]
45 Mo, i N 7 TS R
o~
Wit
WMWWM%, N A
31:
2.45 1. 3MHz/ 2.563
Frequency (GHz)
Range (6Hz) REW/UBH Ref/Atin  Det/Avg Tupe Sucap Pts  #5wps/liade  Label Range (6rz) REU/UB Ref/Attn  Det/Avg Tupe Sueep Pts  foups/fiode  Lobe
1:2.45-2.563 IM(-6dB)/3M 1a7/18 PEAK/Pur Avg(RMS)  2Bnsectfuto) BBAB  MAXH Horizontal 2.45 563 1M(-6dB) /31 187/1@ AVER/Pur Avg(RMS)  2BnsecCAuto) 80@0  3BATAl izonta [
High CH Bondedge - H.TST Rev 9.5 3@ Jun 2817
Frequency| Metfer AT0069 [Amp/Cbl/Fltr/Pad bc Corretfted AvFrz?ge Margin|Peak Limit PK. Azimuth|Height .
Marker (GHz) Reading| Det AF (dB) Corr | Reading Limit (dB) | (dBuV/m) Margin (Degs) | (cm) Polarity
(dBuv) (dB/m) (dB) |(dBuv/m)| (dBuv/m) (dB) 8
1 *2.484 | 54.99 | Pk 32.4 -24.4 0 62.99 - - 74 -11.01| 150 121 H
2 *2.487 | 56.95 | Pk 32.4 -24.4 0 64.95 - - 74 -9.05 150 121 H
3 *2.484 | 44.05 |[RMS| 32.4 -24.4 0.78 | 52.83 54 -1.17 - - 150 121 H
4 *2.484 | 44.75 |[RMS| 32.4 -24.4 0.78 | 53.53 54 -0.47 - - 150 121 H
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R11893030-E2

FCC ID: DKN-PHX

DATE: 2017-09-30

AUTHORIZED BANDEDGE (HIGH CHANNEL, VERTICAL)

{55UL Morrisville - South Chanber 31 Aug 2817  15:31:38
Restricted Bondedge
Project Number: 11833038
115 A
Config: E76
Mode: 8B2.11nHT48 2452MHz
185 Tested by: John Manser
gy
8!:
Si . Peak Limit (dBul/m)
2
& .
2
lig
g | i L CABLU /D
55 PRI
U
ae N
3!:
2.45 T1.3MHz/ 2.563
Frequency (GHz>
Range (6z) REW/VBU Ref/Attn  Det/Avg Typs Suesp Pts ¥5wups/Made  Labal Rongs (GHz) RBU/UBH Ref/Attn  Det/Avg Typs Sueep Pts  Foups/Mode  Lobel
High CH Bandedge - V. TST Rev 8.5 3@ Jun 2017
Frequency| Metfer AT0069 [Amp/Cbl/Fltr/Pad bc Corrested AvFra?ge Margin|Peak Limit . _|Azimuth|Height .
Marker (GHz) Reading| Det AF (dB) Corr | Reading Limit (dB) | (dBuv/m) Margin (Degs) | (cm) Polarity
(dBuv) (dB/m) (dB) |(dBuv/m)| (dBuv/m) (dB) 8
1 *2.484 | 50.57 | Pk 32.4 -24.4 0 58.57 - - 74 -15.43 72 164 Vv
2 *2.485 | 52.36 | Pk 32.4 -24.4 0 60.36 - - 74 -13.64 72 164 Vv
3 *2.484 | 37.82 [RMS| 32.4 -24.4 0.78 46.6 54 -7.4 - 72 164 \Y
4 *2.485 | 38.77 |RMS| 32.4 -24.4 0.78 | 47.55 54 -6.45 - 72 164 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

Pk - Peak detector

RMS - RMS detection
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REPORT NO: R11893030-E2

FCC ID: DKN-PHX

DATE: 2017-09-30

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL
! 1:UL Marrisville - South Chamher 25 Aug 2817 18:28:53
Roadioted Emissions 3-Meters
Project Number: 11893330
185 AR
Confi E76
Mode: 8BZ. | 1nHT4B 2422MHz
95 Tested by:Graham Al len/John Manser
Peck Limit (dBul/m2
71:
‘e
~
3 65
2
~ Avg Limit (dBuU/m) 'g
2 “thwmgkwwmw;wfw“
g i - sl
SClET ]
o5
1 [z 18
Frequency (GHz)
(Nt VRSP M 1 R oot TR e e O M O VSN AR AL T NI 7 gl e S
FCC Part15C 2.4GHz RSE.TST Rev 9.5 3@ Jun 2617
Frequency Metfer AT0069 Amp/Cbl/Fltr/Pad| DC Corr Corrested Avg Limit [Margin|Peak Limit PK_ Azimuth|Height .
Markers (GHz) Reading| Det AF (dB) (dB) Reading (dBuv/m)| (dB) |(dBuV/m) Margin (Degs) | (cm) Polarity
(dBuv) (dB/m) (dBuv/m) (dB) 8
1 *1.5 37.47 | PK2 27.9 -22.4 0 42.97 - - 74 -31.03 188 295 H
*1.5 28.1 |MAvl 27.9 -22.4 0.78 34.38 54 -19.62 - - 188 295 H
3 *3.633 | 44.35 | PK2 33 -31.9 0 45.45 - - 74 -28.55 279 184 H
*3.633 | 36.75 | MAvl 33 -31.9 0.78 38.63 54 -15.37 - - 279 184 H
4 *4.95 42.89 | PK2 34 -31 0 45.89 - - 74 -28.11 190 264 H
*4.95 35.65 | MAv1l 34 -31 0.78 39.43 54 -14.57 - - 190 264 H
5 *1.5 38.21 | PK2 27.9 -22.4 0 43.71 - - 74 -30.29 326 303 Vv
*1.5 28.52 | MAv1 27.9 -22.4 0.78 34.8 54 -19.2 - - 326 303 \Y
7 *3.633 | 46.22 | PK2 33 -31.9 0 47.32 - - 74 -26.68 232 104 \Y
*3.633 | 40.75 | MAv1 33 -31.9 0.78 42.63 54 -11.37 - - 232 104 \Y
8 *4.95 44.52 | PK2 34 -31 0 47.52 - - 74 -26.48 189 196 Vv
*4.95 38.82 | MAv1l 34 -31 0.78 42.6 54 -11.4 - - 189 196 Vv

*

- indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK2 - Maximum Peak
MAv1 - Maximum RMS Average
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REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

MID CHANNEL

I

UL Morrisville — South Chamber

25 Aug 2817 19:26:59

Project Number:

Radiated Emiccions 3-Mctors
11893836

185 Client: EchoStar
Config: E76
Mode: 80Z.11nHT48 2437MHz
a5 Tested by:Graham Al len/John Monser
g
a5
Peak Limit (dBul/m3
7!:
‘e
~
e
o
& Avg Limit CdBuU/m) 1
55
° i i ;
35 Rl ) ]
2!:
1 [Iz] 8
Frequency (GHz2
Range (6Hz) REL/UBU Ref/Attn  Det/Avg Tupe Suesp Pts #5ups/fiade  Label Ronge (6Hz) RE/ VB Ref/Attn  Det/Avg Type Sueep Pts  #ups/fiode  Label
1:1-3 IM(-6dB)/ 3Bk 1a7/1a PEAK/Pur Avg(RMI)  Auto 6008 MAXH Horizontal 3:3-18 1M(-6dB) /38K 87/8 PEAK/Pur Avg(RMS)  Auto 18k MAXH Harizontal
Met AT0069 C ted PK
Frequency N Fr [Amp/Cbl/Fltr/Pad| DC Corr orres € Avg Limit [Margin|Peak Limit . |Azimuth{Height .
Markers (GHz) Reading| Det AF (dB) (dB) Reading (dBuv/m)| (dB) |(dBuV/m) Margin (Degs) | (cm) Polarity
(dBuV) (dB/m) (dBuV/m) (dB) i
1 *3.656 | 43.05 | PK2 33 -32.2 0 43.85 - - 74 -30.15 275 182 H
*3.655 | 34.46 | MAvl 33 -32.2 0.78 36.04 54 -17.96 - - 275 182 H
2 *4.95 43.38 | PK2 34 -31 0 46.38 - - 74 -27.62 210 237 H
*4.95 36.28 | MAv1l 34 -31 0.78 40.06 54 -13.94 - - 210 237 H
3 *11.42 | 34.06 | PK2 38.2 -23.9 0 48.36 - - 74 -25.64 197 166 H
*11.42 | 22.23 | MAvl 38.2 -23.9 0.78 37.31 54 -16.69 - - 197 166 H
4 *3.656 | 44.99 | PK2 33 -32.2 0 45.79 - - 74 -28.21 229 108 \Y
*3.655 | 38.26 | MAv1l 33 -32.2 0.78 39.84 54 -14.16 - - 229 108 \Y
5 *4.95 44.48 | PK2 34 -31 0 47.48 - - 74 -26.52 189 212 Vv
*4.95 39 MAv1 34 -31 0.78 42.78 54 -11.22 - - 189 212 \Y
6 *11.452 | 34.6 PK2 38.2 -24.3 0 48.5 - - 74 -25.5 223 259 \Y
*11.45 | 20.13 Av 38.2 -24.3 0.78 34.81 54 -19.19 - - 142 201 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

Av - Average detection
PK2 - Maximum Peak

MAv1 - Maximum RMS Average
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REPORT NO: R11893030-E2

FCC ID: DKN-PHX

DATE: 2017-09-30

HIGH CHANNEL

{45UL Morrisville - South Chanber 25 Aug 2817 28:26:15
Radiated Emiccions 3-Motore
185 o R,
Config: E76
Mode: 80Z.11nHT48 Z2452MHz
a5 Tested by:Graham Al len/John Monser
a5 il
Peak Limit (dBul/m3
7!:
‘e
~
e
o ]
~ Avg Limit (dBulU/m) i
5 s
j i
a5 / 5 e i
g
4 e it
35 g By ekl S
2!:
1 [Iz] 8
Frequency (GHz2
Range (6Hz) REL/UBU Ref/Attn  Det/Avg Tupe Suesp Pts #5ups/fiade  Label Ronge (6Hz) RE/ VB Ref/Attn  Det/Avg Type Sueep Pts  #ups/fiode  Label
1:1-3 IM(-6dB)/ 3Bk 1a7/1a PEAK/Pur Avg(RMI)  T7meecCAuto) 6B IAXH Horizontal 3:3-18 1M(-6dB) /38K 87/8 PEAK/Pur Avg(RMS)  574msecCAutol 18k MAXH Harizontal
Met AT0069 C ted PK
Frequency N Fr [Amp/Cbl/Fltr/Pad| DC Corr orres € Avg Limit [Margin|Peak Limit . |Azimuth{Height .
Markers (GHz) Reading| Det AF (dB) (dB) Reading (dBuv/m)| (dB) |(dBuV/m) Margin (Degs) | (cm) Polarity
(dBuV) (dB/m) (dBuV/m) (dB) i
1 *1.5 37.79 | PK2 27.9 -22.4 0 43.29 - - 74 -30.71 185 354 H
*1.5 27.98 | MAv1l 27.9 -22.4 0.78 34.26 54 -19.74 - - 185 354 H
2 *3.678 | 43.46 | PK2 33.1 -32.3 0 44.26 - - 74 -29.74 103 254 H
*3.678 34 MAv1 33.1 -32.3 0.78 35.58 54 -18.42 - - 103 254 H
3 *4.95 43.04 | PK2 34 -31 0 46.04 - - 74 -27.96 198 212 H
*4.95 35.64 | MAv1l 34 -31 0.78 39.42 54 -14.58 - - 198 212 H
4 *1.5 37.82 | PK2 27.9 -22.4 0 43.32 - - 74 -30.68 331 148 \Y
*1.5 28.48 | MAv1l 27.9 -22.4 0.78 34.76 54 -19.24 - - 331 148 \Y
5 *3.678 | 44.71 | PK2 33.1 -32.3 0 45.51 - - 74 -28.49 228 298 Vv
*3.678 37 MAv1 33.1 -32.3 0.78 38.58 54 -15.42 - - 228 298 \Y
6 *4.95 44.19 | PK2 34 -31 0 47.19 - - 74 -26.81 187 200 \Y
*4.95 38.11 | MAv1l 34 -31 0.78 41.89 54 -12.11 - - 187 200 \Y

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band

PK2 - Maximum Peak

MAv1 - Maximum RMS Average
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

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

{{5UL Marrisville - North Chamber 28 Aug 2817  20:41:21
Rodioated Emiccions 3-Mcticrs
Project Number: 118353030
185 A
Config: E76
Mode: WC
95 Tested by: Mouricio Restrepo/Niklas Haydon
85
75 Peak L imit  (dBull/ml
‘e
~
3 65
2
T ool fverase Linit (d5uU/m)
kAN
2!:
18 26.5
Frequency (GHz>
Range (6Hz) REW/VBU Ref/Attn  Det/Avg Typs Suesp Pts ¥5wups/Made  Labal Rongs (GHz) RBU/UBH Ref/Attn  Det/Avg Typs Sueep Pts  ¥oups/Mode  Lobel
1:18-26.5 IM(-6cB)/ 31 99/2 PEAK/Pur Avg(RMS)  Auto 18k MAXH Horizontal 2:18-26.5 1M(-6dB) /31 99/2 PEAK/Pur fivg(RMSD  futo 18k MAXH Vertical
pe. TST Rev 8.5 3@ Jun 2017
Met C ted] A
Frequency| N Fr AF AT0076| Amp/Cbl |DC Corr orres € "?"‘Tge Margin| Peak Limit (Margin|Azimuth|Height .
Marker (GHz) Reading| Det (dB/m) (dB) (dB) Reading Limit (dB) | (dBuv/m) | (dB) | (Degs) | (cm) Polarity
(dBuV) (dBuV/m)| (dBuV/m) i
1 *18.704 | 48.2 Pk 32.7 -40.9 0 40 54 -14 74 -34 0-360 | 202 H
2 *20.809 | 48.21 | Pk 33.2 -41.3 0 40.11 54 -13.89 74 -33.89| 0-360 | 202 H
3 *22.125 | 48.6 Pk 33.6 -40.7 0 41.5 54 -12.5 74 -32.5 | 0-360 | 202 H
4 *18.677 | 48.5 Pk 32.7 -40.5 0 40.7 54 -13.3 74 -33.3 | 0-360 | 252 Vv
5 *20.427 | 49.14 | Pk 33.2 -41.3 0 41.04 54 -12.96 74 -32.96| 0-360 | 102 Vv
6 *22.173 | 50.54 | Pk 334 -41 0 42.94 54 -11.06 74 -31.06| 0-360 | 202 \Y
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

9.3. WORST-CASE
SPURIOUS EMISSIONS 9 kHz TO 30 MHz (WORST-CASE CONFIGURATION)

Note: All measurements were made at a test distance of 3 m. The limits in the plots and tabular
data are the FCC/IC limits extrapolated from the specification distance (300 m from 9-490 kHz
and 30 m from 490 kHz — 30 MHz) to the measurement distance to clearly show the relative
levels of fundamental and spurious emissions and demonstrate compliance with the
requirement that the level of any spurious emissions be below the level of the intentionally
transmitted signal. The extrapolation factor for the limits were 40*Log (specification distance /
test distance) per FCC 15.31 (f) (2).

Although these tests were performed at a test site other than an open area test site, adequate
comparison measurements were confirmed against an open area test site. Therefore sufficient
tests were made to demonstrate that the alternative site produces results that correlate with the
ones of tests made in an open field based on KDB 414788.

| 3pUL Marrisville — South Chamber 27 Aug 2817  11:37:35
\\ RF Emissions
- Project Number: 118936838
18 - Client: EchoStar
L o
196 o Tested by: Groham Allen/Niklas Haydon
—
94 B
E 82
if s | — FOC 15.209 Cpriojected ito 3m)
+ —
2 b \ g —
S M e A
5 -‘-;:m«u‘,w,,\v,m ™y | =4 \/ \ 3
W‘af.&ww‘ e e g[\L,A | f\ ﬂgn
46 i ‘ W
34 ‘ gyl )
R V\\[‘!‘\JJ b
ha B ) |
. ¥ T i : . ‘WL,"NLMAN l‘i
. UaET O 1 ] : E
Frequency (MHz2
Range (iz) REW/VBU Ref/Attn  Det/Avg Tope ueep Pts #owps/Made  Lobel Ronge (2 RBUI/UB Ref/Attn  Det/Avg Type Sueep Pts  #oups/Mode  Lobel
|:.Ba5-.15 2000-6dB)/ 3k 87/1a PEAK/Ualt fvg T@msecCAuto) 5BAE  MAXH fdeg 31564
2:.15-38 Ok(-6dB)/1BAk  87/18 FEAK/Ualt fvg 15meecCAuto) 56880  MAXH fBdeg . 15-3¢
FCC 15.2089 Below 3@MH=z.TST Rev 9.5 38 Jun 2817
Meter Corrected . .
Marker F"(*:n”"fzr;cy Reading | Det |AT0079 AF (dB/m)| Cbl (dB) Reading ( r:iitfd'ztgg?‘m) M(Z':)'" A(zl;r:”:)h
(dBuv) dB(uVolts/meter) proj 8
1 .05932 61.34 Pk 11.5 A 72.94 112.14 -39.2 0-360
4 .05937 58.54 Pk 11.5 A 70.14 112.13 -41.99 0-360
2 .11868 56.01 Pk 10.8 A 66.91 106.12 -39.21 0-360
5 .11869 52.66 Pk 10.8 A 63.56 106.12 -42.56 0-360
3 71725 40.68 Pk 10.7 A 51.48 70.49 -19.01 0-360
6 71725 37.52 Pk 10.7 A 48.32 70.49 -22.17 0-360
Pk - Peak detector
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REPORT NO: R11893030-E2

FCC ID:

DKN-PHX

DATE: 2017-09-30

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

gtk Morrisville - South Chanber 5 Sep 2817  18:52:34
Rodicted Emiccions — 3 Metors
= Project Number: 11893838
8 Client: EchoStar
Config: E76 (P2 211) w/F+_PS
Mode: WC
75 Tested by: Groham Al len/Mark Nolting
65
5!:
‘e
~
% 45 WFERTEmrTagulu7/m)
s ! \
° i 3 4
3!: .0
2!: ,,,,, - M llﬁ‘ y“
5 WAMM/
=
36 1868 18980
Frequency (MHz2
Range (MHz) REL/UBU Ref/Attn  Det/Avg Tupe Suesp Pts #5ups/fiode  Label Ronge (MHz) REL/ VB Ref/Attn  Det/fvg Type Sueep Pts  #ups/fiode  Label
| 38-288 128k(-6dB) /1M 97/1@ PEAK/LogPur-Video  fmsec(Auto) 4888  MAXH Horizontal 3:208-1088 120kC-6dBI/ 1M 97/1@ PEAK/LogPur-Uideo  3meec(futo) 8688  MAXH Harizontal
Meter Corrected _ . . .
Markers Fr((e:nl:fzr;cy Reading | Det A.I(-gg;:‘l)“ Cbl/Amp (dB) | DC Corr (dB) | Reading 8:';:';;:;; I\ll(erg)m l-\(zl;r:ust)h H(ilrir;t Polarity
(dBuv) (dBuv/m) 8
7 775.7652 | 26.97 Qp 25.8 -27.9 .22 25.09 46.02 -20.93 25 209 H
8 794.3874 | 38.23 Qp 25.7 -28 .22 36.15 46.02 -9.87 335 197 H
9 820.4206 37.4 Qp 26.4 -27.8 .22 36.22 46.02 -9.8 251 187 H
10 864.0223 | 38.66 Qp 26.6 -27.4 .22 38.08 46.02 -7.94 181 107 H
1 58.6762 55.51 Qp 11.8 -314 .22 36.13 40 -3.87 227 105 Vv
2 64.7645 54.59 Qp 12.2 -314 .22 35.61 40 -4.39 240 143 Vv
3 77.2131 55.65 Qp 12.3 -313 .22 36.87 40 -3.13 211 110 \Y
4 85.5159 53.11 Qp 11.6 -31.1 .22 33.83 40 -6.17 280 110 \Y
5 805.0386 | 39.27 Qp 26.1 -27.8 .22 37.79 46.02 -8.23 38 138 \Y
6 813.1477 | 34.22 Qp 26.3 -27.7 .22 33.04 46.02 -12.98 337 187 Vv
11 865.6965 | 39.73 Qp 26.6 -27.3 .22 39.25 46.02 -6.77 277 127 \Y

Qp - Quasi-Peak detector

Page 113 of 121

UL LLC

12 Laboratory Dr., RTP, NC 27709
This report shall not be reproduced except in full, without the written approval of UL LLC.

FORM NO: 03-EM-F00858
TEL: (919) 549-1400




REPORT NO: R11893030-E2
FCC ID: DKN-PHX

DATE: 2017-09-30

10. AC POWER LINE CONDUCTED EMISSIONS
L S

IMIT

FCC §15.207 (a)

Frequency of Emission (MHz)

Conducted Lt {dBuV)

0.15-0.5
0.5-5

5-30

{Juasi-peak Average
6 to 56 56 to 46
56 46
fi) 50

Decreases with the loganthm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANS| C63.10.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise

noted as quasi-peak or average.

Line conducted data is recorded for both lines.
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REPORT NO: R11893030-E2 DATE: 2017-09-30
FCC ID: DKN-PHX

LINE 1 RESULTS

UL-RTF EMC 12 Sep 2817 14:25: 19

i MANUFACTURER : ECHOSTAR
""""""""""" P IPROJECT# 11616692
: MODEL : EVSE SET TOP BOX
RED=0P BLUE=CAU LINE: L1 128U/6BH=
_|TESTED BY: PHIL FOOTE

___________________________ HU\
!ll
il

dBCulalts)

I l
!| IlFi|||| J I |'|I| 1

Freguency (MH=z2)

Meter Corrected
Frequency . LISN0O02_DUE ATA508_509 . Margin Margin

(MHz) R(::‘:'\';)g Det | 5018-08-23 |DUE_2018-08-31 d';‘(’:\‘::;i ) QP (dBuv) (dB) |AVERAGE(dBuv)) = \p)
21975 429 Ca 2 9.2 523 - - 52.83 -53
129175 37.61 Ca 1 9.2 46.91 - - 50.47 -3.56
51225 30.09 Ca 1 9.2 39.39 - - 46 -6.61
58425 34.03 Ca 1 9.2 4333 - - 46 -2.67
4,389 32.28 Ca 0 9.3 41.58 - - 46 -4.42
8.6325 36.54 Ca 1 9.4 46.04 - - 50 3.96
21975 43.98 Qp 2 9.2 53.38 62.83 9.45 - -
129175 39.81 Qp 1 9.2 49.11 60.47 -11.36 - -
51225 33.32 Qp 1 9.2 42.62 56 -13.38 - -
58425 34.46 Qp 1 9.2 43.76 56 -12.24 - -
4.389 3291 Qp 0 9.3 42.21 56 -13.79 - -
8.6325 37.06 Qp 1 9.4 46.56 60 -13.44 - -

Qp - Quasi-Peak detector

Ca - CISPR average detection
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LINE 2 RESULTS

UL-RTF EMC 12 Sep 2817 14:32: 82

Els]

i MANUFACTURER : ECHOSTAR
""""""""""" P IPROJECT# 11616692

: MODEL : EVSE SET TOP BOX
RED=0P BLUE=CAU LINE

L2 128U/68H=
_|TESTED BY: PHIL FOOTE

|
dl

dBCulalts)

Freguency (MH=z2)

Meter Corrected
Frequency . LISN0O02_DUE ATA508_509 . Margin Margin
(MHz) R(::i'\';)g Det | 5018-08-23 |DUE_2018-08-31 d';‘(’:\‘::;i ) QP (dBuv) (dB) |AVERAGE(dBuv)) = \p)
21975 42.68 Ca 2 9.2 52.08 - - 52.83 -75
129175 37.05 Ca 1 9.2 46.35 - - 50.47 412
51225 29.37 Ca 1 9.2 38.67 - - 46 -7.33
58425 33.52 Ca 1 9.2 42.82 - - 46 3.18
4,389 31.67 Ca 0 9.3 40.97 - - 46 -5.03
9.07125 35.71 Ca 1 9.4 45.21 - - 50 -4.79
21975 43.71 Qp 2 9.2 53.11 62.83 9.72 - -
129175 39.41 Qp 1 9.2 48.71 60.47 -11.76 - -
51225 33.26 Qp 1 9.2 42.56 56 -13.44 - -
58425 33.95 Qp 1 9.2 43.25 56 -12.75 - -
4.389 3232 Qp 0 9.3 41.62 56 -14.38 - -
9.07125 36.42 Qp 1 9.4 45.92 60 -14.08 - -
Qp - Quasi-Peak detector
Ca - CISPR average detection
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