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1. ATTESTATION OF TEST RESULTS

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

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

SERIAL NUMBER: FCC3, FCC6

DATE TESTED: February 23, 2015 — May 4, 2015

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E Pass

UL LLC tested the above equipment in accordance with the requirements set forth in the above
standards. All indications of Pass/Falil in this report are opinions expressed by UL LLC based on
interpretations and/or observations of test results. Measurement Uncertainties were not taken
into account and are published for informational purposes only. The test results show that the
equipment tested is capable of demonstrating compliance with the requirements as documented
in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL LLC and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by UL LLC will constitute fraud and shall
nullify the document. This report must not be used by the client to claim product certification,
approval, or endorsement by NVLAP, NIST, any agency of the Federal Government, or any
agency of any government.

Approved & Released For

UL Verification Services Inc. By: Prepared By:
y y
Z . sl W
’./ﬁ-mmfw L,
FRANCISCO DE ANDA Jeff Moser
Project Lead EMC Program Manager
UL Verification Services Inc. UL LLC — 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, FCC 06-96, FCC KDB 789033 and ANSI C63.10-2009.

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

3. FACILITIES AND ACCREDITATION

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

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

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

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been

calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m
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4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests

performed on the apparatus:

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

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

5.1. DESCRIPTION OF EUT

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

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

The 802.11a/b/g/n 2.4/5GHz radio in the ID:087 is derived from the MediaTek MT7632U
chipset.

This report covers the 802.11 a/n 5 GHz technologies (UNIl 1 and 3). Other reports were
issued to cover the other radio technologies:

R10526502-RF1: 802.11 b/g/n 2.4 GHz
R10526502-RF3: Bluetooth
R10526502-RF4: Bluetooth Low Energy
R10526502-RF5: ZigBee
R10526502-RF6: Z-Wave

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

FCC
Frequency Range Mode Output Power| Output Power
(MHz) (dBm) (mW)
5180 - 5240 802.11a 16.56 45.29
5180 - 5240 802.11n HT20 18.14 65.16
5190 - 5230 802.11n HT40 15.41 34.75
5745 - 5825 802.11a 14.55 28.51
5745 - 5825 802.11n HT20 18.11 64.71
5755 - 5795 802.11n HT40 11.67 14.69
Page 8 of 191
UL LLC FORM NO: CCSUP4701J
12 LABORATORY DR., RESEARCH TRIANGLE PARK, NC 27709 TEL: (919) 549-1400

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



REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The 802.11a/b/g/n 2.4/5GHz radio uses two Airgain model N2420DS series antennas.

WLAN Antenna 0 has a gain of 3.1dBi in the 2.4GHz band and 2.5dBi in the 5GHz band.
WLAN Antenna 1 has a gain of 3.1dBi in the 2.4GHz band and 2.5dBi in the 5GHz band.

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

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

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

5.4. SOFTWARE AND FIRMWARE

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

The driver SW for Zigbee: Nodetest version 1.0

The driver for Z-wave: ZWave test ZM5304

The driver for Wi-Fi: Linux MT7662 0.0.00

The test utility SW: Python Test Scripts rev. 1.0

5.5. WORST-CASE CONFIGURATION AND MODE

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

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

Worst-case data rates as provided by the client were and confirmed:
802.11a mode: 6 Mbps

802.11n HT20mode: MCS8

802.11n HT40mode: MCS8

Radiated emissions for EUT with antenna was performed and passed; therefore, antenna port
spurious was not performed.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
EUT AC adapter LITEON PB-1180-2ES1 ETC1444046079 -
Laptop PC HP EliteBook 8470p CNU342CL9z -
Laptop PC AC adapter HP 677774-001 WCNXAOC3USIA7F
/O CABLES

1/0O Cable List
Cable |Port # of identical Connector [Cable Type |[Cable Remarks
No ports Type Length
(m)

1 Ethernet |1 RJ45 CATS5UTP 15

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

2 DC(12v) |1 2CDC Unshielded|1.8
Wall-wart AC adapter DC output
to EUT. Non-detachable.

AC 1 2CAC N/A 0 Wall-wart AC adapter’s AC input.

4 DC 1 2C DC Unshielded|1.8 Laptop AC adapter output to
laptop PC. Non-detachable

5 AC 1 3CAC Unshielded|1.8 Laptop PC power adapter AC
input. Detachable.

TEST SETUP

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

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

PC Laptop

AC Adapter

AC Mains
adapter

@ AC Mains

—| Wallwart AC

The following arrangement was used for antenna-port testing.
Spectrum Analyzer
or Power 5ensor

Coax cable
—

PC Laptop

®
— / 1

AC Adapter

AC Mains

adapter

@ AC Mains

-| Wallwart AC
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6. TEST AND MEASUREMENT EQUIPMENT

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

report:

Radiated Disturbance Emissions (E-field) — Chamber C

Equip. Model
ID Description Manufacturer | Number Last Cal. Next Cal.
. Sunol
ATooss | Hybrid Broadband | giienceg JB1 2014-07-10 | 2015-07-31
Antenna
Corp.
AT0062 Double-Ridged
(Testing after | Waveguide Horn ETS Lindgren | 3117 2014-07-22 | 2015-07-31
02/28/2015) Antenna, 1 to 18 GHz
ATO0067 Double-Ridged
(Testing before | Waveguide Horn ETS Lindgren | 3117 2014-02-19 | 2015-02-28
03/01/2015) Antenna, 1 to 18 GHz
Horn Antenna, 18- MWH-
AT0063 26.5GHz ARA 1826/B 2014-07-23 | 2015-07-31
Horn Antenna, 26.5- MWH-
AT0061 40GHz ARA 2640/B 2014-07-23 | 2015-07-31
SAC_G Gain-Loss string for . . o o
(Hybrid) Hyrbid antenna at 3m Various Various 2015-02-01 | 2016-02-29
SAC G Gain-Loss string for . . . Ao
(3117) 3117 antenna at 3m Various Various 2015-02-01 | 2016-02-29
SAC G Gain-Loss string for
(MWH-1826/B) gllltvglg-1826/8 antenna| Various Various 2015-01-26 | 2016-01-31
SAC G Gain-Loss string for
(MWH-2640/B) EI;/JI[V;I2—264O/B antenna| Various Various 2015-01-26 | 2016-01-31
SA0018 Spectrum Analyzer Agilent N9030A 2014-06-26 | 2015-06-30
SOFTEMI EMI Software UL Version 9.5 NA NA
HPF009 1GHz High-pass Filter | Micro-Tronics | HPM17672 2015-01-28 | 2016-01-31
HI0069 Igt”ee/ Humid/Pressure| ;1o parmer | 99760-00 2014-06-27 | 2015-06-27
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Wireless Conducted Measurement Equipment

Eqwlrl)Dment Description Manufacturer | Model Number Last Cal. | Next Cal.
Common Equipment
Spectrum Analyzer, 3Hz- Agilent
SA0020 44GHz Technologies E4446 2015-02-26|2016-02-29
PAR0037 Power Meter, 100kHz to HP 437B 2015-01-19/2016-01-31
110 GHz
MMO0143 Digital Multimeter Fluke 175 2014-09-04(2016-09-30
Hioosy |y emPiHUMId/PressUre )\ cole parmer 99760-00 2014-06-27|2015-06-27
Power-line Conducted Disturbance Emissions - Voltage
Equipment .
D Description Manufacturer | Model Number Last Cal. | Next Cal.
sA0021 [EM! TestReceiver 9kHz- | Rohde & ESR3 2014-05-26 [2015-05-31
3.6GHz Schwarz
ATAs0g | Coaxial cable, 201t BNC - | RG-223 2014-09-15 [2015-07-31
male to BNC-male
HI0041 | Temp/Humid/Pressure Meter| Cole-Parmer | 99760-00 2015-03-23 [2016-03-31
SOFTEMI | EMI Software UL Version 9.5 NA NA
Transient Limiter, 0.009 to Electro-
ATA508 100 MHz Metrics EM 7600 2014-09-03 [2015-09-30
LISNOO2 | LISN, 50-ohm/50-uH, 2- Fischer FCC-LISN-50-25-2-
(EUT) | conductor, 25A Custom Com. | 01-550V 2014-03-04 12015-09-30
LISNOO3 | LISN, 50-ohm/50-uH, 2- Fischer FCC-LISN-50-25-2- oL oL
(AUX) | conductor, 25A Custom Com. | 01-550V 2014-09-04 12015-09-30
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7. MEASUREMENT METHODS

26 dB and 6 dB Emission BW: KDB 789033 D02 v01, Section C.

99% Occupied BW: KDB 789033 D02 v01, Section D.

Conducted Output Power: KDB 789033 D02 v01, Section E.3.a (Method PM).

Power Spectral Density; KDB 789033 D02 v01, Section F.

Unwanted emissions in restricted bands: KDB 789033 D02 v01, Sections G.3, G.4, G.5, and
G.6.

Unwanted emissions in non-restricted bands: KDB 789033 D02 v01, Sections G.3, G.4, and
G.5.
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8. ANTENNA PORT TEST RESULTS

ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

5.2 GHz Band
Mode ON Time| Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
802.11a 1.395 1.411 0.989 98.87% 0.00 0.010
802.11n HT20 0.663 0.679 0.976 97.64% 0.10 1.507
802.11n HT40 0.335 0.350 0.957 95.75% 0.19 2.982
5.8 GHz Band
Mode ON Time| Period | Duty Cycle Duty Duty Cycle 1/B
B X Cycle Correction Factor | Minimum VBW
(msec) | (msec) | (linear) (%) (dB) (kHz)
802.11a 1.395 1.411 0.989 98.87% 0.00 0.010
802.11n HT20 0.663 0.680 0.976 97.56% 0.11 1.508
802.11n HT40 0.335 0.350 0.958 95.77% 0.19 2.985
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DUTY CYCLE PLOTS

DUTY CYCLE 802.11a, 5.2 GHz

Agilent Spectrum Analyzer - Swept SA
U RL FF S0Q  DC SENSE!INT| ALIGN AUTO 03:43:28 PMFeh 28, 2015
Trig Delay-70.0 s H#Avg Type: RMS TRACE 3456
n Trig: Video TYPE Wittt
PHO: Fast —#—
IFGain:Low Atten: 24 dB oET|P PPP PP

10 dBidiv. Ref 120.99 dBpV
Log

11} | !

1o

91.0

81.0

1.0

B1.0

51.0

M0

3.0

Center 5.200000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 1.600 ms (2001 pts)

A W
83.20 us 107.98 dBuY
1.398 ms (A) -1.33dB
1411 ms (&) 014 dB

wm-lmo-bmlo—-ﬁ

DUTY CYCLE 802.11n HT?20, 5.2 GHz

Agilent Spectrum Analyzer - Swept SA
| R 5 FF S0Q  DC SENSE!INT| ALIGN AUTO 05:30:28 PMFeh 20, 2015
Trig Delay-30.0 ps H#Avg Type: RMS TRACE 3456
n Trig: Video TYPE Wittt
PHO: Fast —#—
IFGain:Low Atten: 20 dB oET|P PPP PP

10 dBidiv. Ref 116.99 dB
Log

o7

97.0 b
87.0

7o

B7.0

57.0
470

370

270

Center 5.200000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 800.0 ps (4001 pts)

I N R A R FOCT
45,05 us 97.20 dBuvV
663.4 us (A) 279dB
6796 us (A 253dB

wm-lmo-bmlo—-ﬁ
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

DUTY CYCLE 802.11n HT40, 5.2 G

Agilent Spectrum Analyzer - Swept SA

i RS RF S0 & SENSE:INT ALIGN AUTO 05:34:23 PMFeb 20, 2015

Trig Delay-30.0 ps #Avg Type: RMS TRACE 3456

" Trig: Video TYPE |t
PHO: Fast —»—

IFGain:Low Atten: 20 dB oerF FPRRF

10 didiv_ Ref 116.99 dB
Log

107

T
37.0 i

87.0

770

67.0

57.0
470

370

270

Center 5.190000000 GHz Span 0 Hz
Res BW 8 MHz #VBIW 50 MHz Sweep 3500.0 ps (2001 pts)
C [ v ] FUNCTION ] FUNCTL [
N 43.30 us 92.68 dBuY
3354 us (A) 0.46 dB
3503 us (&) 0.44 dB

DUTY CYCLE 802.114a, 5.8 GHz

Agilent Spectrum Analyzer - Swept SA

U RL FF 500 SENSE!INT| ALIGN AUTO 03:53:41 PMFeh 28, 2015

Trig Delay-70.0 s H#Avg Type: RMS TRACE 3456

n Trig: Video TYPE Wittt
PHO: Fast —#—

IFGain:Low Atten: 24 dB oET|P PPP PP

10 dBidiv. Ref 120.99 dB
Log

M

1o

91.0

81.0

1.0

B1.0

51.0

M0

3.0

Center 5.785000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 1.600 ms (2001 pts)
[ [ v ] FUNCTION ]
8293 us 100.02 dBuY
t (A 1.395 ms (L) -1.90 dB
t 1411 ms (A) 0.71dB
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

DUTY CYCLE 802.11n HT20, 5.8 GHz

Agilent Spectrum Analyzer - Swept SA

l RL RF S0 & SENSE:INT ALIGN AUTO

12:00:20 PMFeb 21, 2015

Trig Delay-30.0 ps
Trig: Video
#Atten: 20 dB

PHO: Fast —»—
IFGain:Low

#Avg Type: RMS

TRACE[L - 2456

TYPE [/
pETFPPFPFF

Ref 116.99 dBpV

10 dBidiv
Log

e ! ! ! ! !
| \ \ \
870

770

67.0

57.0

470

370

270

Center 5.785000000 GHz
Res BW 8 MHz

[V MIDE] TR 0
1 Nt

#VBW 50 MHz

FUNCTIC
44.60 us

663.0 us (4)
6796 us (4)

101.04 dBuY
-1.44 dB
0.09dB

10

STATUS

Span 0 Hz
Sweep 800.0 ps (4001 pts)

DUTY CYCLE 802.11n HT40, 5.8 GHz

Agilent Spectrum Analyzer - Swept SA

i RL RF S0Q SENSEINT ALIGN AUTO

12:19:59 PMFeb 21, 2015

Trig Delay-30.0 ps
Trig: Video
#Atten: 20 dB

#Avg Type: RMS

PNO: Fast —»—
IFGain:Low

TRACE[] 3456
TYPE| W
pETFPPFPFF

Ref 116.99 dB,

10 dBidiv
Log

a7

37.0

87.0

770

67.0

57.0

470

370

270

Center 5.755000000 GHz
Res BW 8 MHz

N

#VBW 50 MHz

92.03 dBuY
033dB
003 dB

FUNCTIC
43.30 us

335.1 us (4)
3498 s (4)

Span 0 Hz
Sweep 500.0 ps (2001 pts)
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

8.2. 802.11a MODE IN THE 5.2 GHz BAND

8.2.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS —802.11a

Antenna 0
Channel|Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5180 35.88
Mid 5200 35.59
High 5240 35.20
Antenna 1
Channel[Frequency|26 dB Bandwidth
(MHz) (MHz)
Low 5180 35.04
Mid 5200 34.22
High 5240 32.05
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

26 dB BANDWIDTH

BANDWIDTH LOW CH — Antenna O
i Agilent 13:03:27 Feb 25, 2015 RL |Freq/ChanneI

a Mkrl 35.856 0 MHz Center Freq

5F?iazk@ dBm Atten 20 dB -@,265 dB 515000000 GHa
StartFreq

515075008 GHz
StopFreq
5.28925008 GHz

CF Step
5.55000008 MHz
Auto Man

Freq Offset
B.00006006 Hz
Signal Track
On Off
Center 5.130 088 B GHz Span 58.5 MHz ‘
#Res BH 430 kHz #\BH 1.3 MHz #5weep 100 ms (6A1 pts)

BANDWIDTH MID CH — Antenna O
- Agilent 13:86:51 Feb 25, 2015 RL [Freq/Channel

a Mkrl 35557 5 MHz Center Freq

5F?iazk@ dBm Atten 20 dB B.162 dB 520000000 GHa
StartFreq
517075008 GHz
StopFreq
5.22925008 GHz

l CF Step

5.55000068 MHz
Auto Man

Freq Offset
B.00006006 Hz
Signal Track
On Off
Center 5.200 @88 B GHz Span 58.5 MHz ‘
#Res BH 430 kHz #\BH 1.2 MHz #5weep 100 ms (6A1 pts)

Page 20 of 191

UL LLC FORM NO: CCSUP4701J
12 LABORATORY DR., RESEARCH TRIANGLE PARK, NC 27709 TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC




REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

BANDWIDTH HIGH CH — Antenna 0
# Agilent 13:11:19 Feb 25, 2015 RL Freq/Channel

a Mkrl 35197 5 MHz Center Freq

EF?iazk@ dBrm Atten 20 oB @.181 dB £.24000000 Glz
S StartFreq

5.21075008 GHz
StopFreq
5.26925000 GHz

CF Step

5.85000069 MHz
Auto Man

Freq Offset
B.00000006 Hz
Signal Track
On Off]
Center 5,246 008 6 GHz Span 53.5 MHz ‘
#Res BH 398 kHz #\BH 1.2 MHz #Syeep 100 ms (601 pts)
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REPORT NO: R10526502-RF2A

FCC ID: DKNCS08

DATE: 2015-05-06

BANDWIDTH LOW CH — Antenna 1
4 Agilent 13:17:54 Feb 25, 2015

RL

Freq/Channel

Ref 28 dBm

Atten 20 oB

a Mkrl 35.835 MHz
-0.148 dB

#Peak

1
']

Center Freq
L.18000008 GHz
StartFreq
516050008 GHz
StopFreq
519950008 GHz

Center 5,180 800 GHz
#Res BH 390 kHz

#YBW 1.2 MHz

Span 39 MHz
#Syeep 100 ms (601 pts)

CF Step
3.90000068 MHz
Man

Freq Offset
B.A0EEEAEE Hz

Signal Track
On Off]

BANDWIDTH MID CH — Antenna 1

4 Agilent 13:21:58 Feb 25, 2015

RL

Freq/Channel

Ref 28 dBm

Atten 20 oB

a Mkrl 34.222 5 MHz
-0.414 dB

#Peak

Center Freq
5.20000000 GHz
StartFreq
517875608 GHz

Center 5.200 088 @ GHz
#Res BH 390 kHz

#YBW 1.2 MHz

Span 53.5 MHz
#Syeep 100 ms (601 pts)

StopFreq
0.22925608 GHz

CF Step
5.55000068 MHz
Man

Freq Offset
0.000000008 Hz
Signal Track
On Off]

Page 22 of 191

UL LLC

12 LABORATORY DR., RESEARCH TRIANGLE PARK, NC 27709

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

FORM NO: CCSUP4701J

TEL: (919) 549-1400



REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

BANDWIDTH HIGH CH — Antenna 1
W Agilent 13:38:51 Feb 25, 2015 RL Freg/Channel

& Mkrl 32845 MHz Center Freq

EF?iazk@ dBrm Atten 20 oB -@.349 dB £.24000000 Glz
- StartFreq

5.22050008 GHz
StopFreq
5.25950000 GHz

CF Step

3.90000060 MHz
Auto Man

Freq Offset
B.00000006 Hz
Signal Track
On Off]
Center 5,246 0060 GHz Span 39 MHz ‘
#Res BH 398 kHz #\BH 1.1 MHz #Syeep 100 ms (601 pts)
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

8.2.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS —802.11a

Antenna O
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5180 16.7136
Mid 5200 16.7372
High 5240 16.6808
Antenna 1
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5180 16.6578
Mid 5200 16.6518
High 5240 16.5937
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

99% BANDWIDTH

BANDWIDTH LOW CH — Antenna O

s Agilent 13:82:58 Feb 25, 2015

Heasure

Ch Freq 5.18 GHz

Occupied Bandwidth

Trlg Free

[Averages: 2@

Ref 28 dBm #Atten 28 dB

#Samp

Log

‘ Meas Off
Channel Power
‘ Occupied BH

18

dB/

Offst I
18.8

dB

Center 5180 8@ GHz

#Res BH 338 kHz #4BH 1 MHz

Span 33.51 MHz
#5weep 100 ms (1008 pts)

e
‘ ACP

Multi Carrier
Power

Occupied Bandwidth
16.7136 MHz

-24.389 kHz
30.414 MH=z*

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pwr
x dB

99.00 ¥
-26.88 dB

Power Stat
CCDF

More
1 of 2

BANDWIDTH MID CH — Antenna 0

s Agilent 13:06:28 Feb 25, 2015

Heasure

Ch Freq 5.2 GHz

Occupied Bandwidth

Trlg Free
[Averages: 2@

Ref 28 dBm #Atten 28 dB

#Samp

‘ Meas Off
Channel Power
‘ Occupied BH

18

dB/

Offst [T

18.8

dB

Center 5.200 8@ GHz

#Res BH 338 kHz #4BH 1 MHz

Span 33.54 MHz
#5weep 100 ms (1008 pts)

‘ ACP

Multi Carrier
Power

Occupied Bandwidth
16.7372 MHz

-51.437 kHz
31.226 MH=z*

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pwr
x dB

99.00 ¥
-26.88 dB

Power Stat
CCDF

More
1 of 2
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

BANDWIDTH HIGH CH — Antenna O

4@ Agilent 13:09:54 Feb 25, 2015

RL

Measure

Ch Freq
Occupied Bandwidth

5.24 GHz

Trig Free
[Averages: 2@ | |

Meas Off

Ref 28 dBm #Htten 20 dB

#Samp

Log

Channel Power

Occupied BH

19

dB/

Offst [T

18.8

dB

Center 5.240 8@ GHz

+Res BH 338 kHz #YBH 1 MHz

Span 33.41 MHz
#Seep 100 m3 (1008 pts)

ACP

Multi Carrier

Occupied Bandwidth
16.6808 MHz

Transmit Freq Error  -41.617 kHz
% dB Bandwidth 29.975 MHz*

Occ BH % Pwr 99.08 ¥
® dB -26.06 dB

Power Stat
CCDF
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

BANDWIDTH LOW CH — Antenna 1

4 Agilent 13:16:14 Feb 25, 2015

RL

Measure

Ch Freq &

Occupied Bandwidth

.18 GHz

Trig Free

Meas Off

[Averages: 2@ | |

Ref 28 dBm

#Atten 26 dB

#Samp

Log

19

Channel Power

dB/ Tamir S

Offst

18.8

dB

Center 5180 8@ GHz
#Res BH 330 kHz

Span 33.3 MHz

‘ Occupied BH
‘ ACP

Multi Carrier
Power

#\BH 1 MHz #Seep 100 m3 (1008 pts)

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth

16.6578 MHz

-48.179 kHz
29.121 MHz*

Occ BH % Pwr
% dB

99.00 %
-26.00 dB

Power Stat
CCDF

More
1of 2

BANDWIDTH MID CH — Antenna 1

4 Agilent 13:21:66 Feb 25, 2015

RL

| Measure

Ch Freq
Occupied Bandwidth

5.2 GHz

Trig Free

|Huerages: 28

Ref 28 dBm

#Atten 260 dB

#Samp

Log

Channel Power

Occupied BH

19

dB/

Offst

18.8

dB

Center 5200 8@ GHz
#Res BH 330 kHz

Span 33.28 MHz

#\BH 1 MHz #Seep 1060 m3 (1008 pts)

ACP

Multi Carrier

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
16.6518 MHz

Occ BH % Pwr
% dB

99.00 %
-26.00 dB

-46.595 kHz
28.995 MHz*

Power Stat
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

BANDWIDTH HIGH CH — Antenna 1
s Agilent 13:25:03 Feb 25, 2015

RL

| Measure

Ch Freq
Occupied Bandwidth

5.24 GHz

|
Trig Free

[Averages: 2@ | |

Meas Off

Ref 28 dBm

#Atten 268 dB

#Samp

Channel Power
‘ Occupied BH

18

dB/

0 _..... i ____4

PP i

18.8

dB

Center 5.240 8@ GHz
#Res BH 330 kHz

#4BH 1 MHz

Span 33.17 MHz

ACP

Multi Carrier
Power

#5weep 100 ms (1008 pts)

Occupied Bandwidth

Transmit Freq Error
% dB Bandwuidth

16.5937 MHz

-49.562 kHz
28.837 MHz*

Occ BH % Pwr 99.00 %
X dB -26.06 dB

Power Stat
CCDF

More
1 of 2
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DATE: 2015-05-06

REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

8.2.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

RESULTS —802.11a

Antenna 0
Channel |Frequency| Power
(MHz) (dBm)
Low 5180 16.31
Mid 5200 16.56
High 5240 16.25
Antenna 1
Channel |Frequency| Power
(MHz) (dBm)
Low 5180 15.47
Mid 5200 15.64
High 5240 15.58
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

8.2.4. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(ii) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NI|
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
Note — In this mode, the device works as a SISO device and utilizes the two antennas for
diversity.
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

RESULTS
Antenna O
Antenna Gain and Limits
Channel | Frequency |Directional | Directional Power PSD
Gain Gain Limit Limit
for Power for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
Low 5180 2.50 2.50 30.00 17.00
Mid 5200 2.50 2.50 30.00 17.00
High 5240 2.50 2.50 30.00 17.00
Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel | Frequency | Chain O Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5180 16.31 16.31 30.00 -13.69
Mid 5200 16.56 16.56 30.00 -13.44
High 5240 16.25 16.25 30.00 -13.75
PSD Results
Channel | Frequency | Chain O Total PSD PSD
Meas Corr'd Limit Margin
PSD PSD
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5180 6.42 6.42 17.00 -10.58
Mid 5200 6.54 6.54 17.00 -10.46
High 5240 5.69 5.69 17.00 -11.32
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

Antenna 1
Antenna Gain and Limits
Channel | Frequency [Directional | Directional Power PSD
Gain Gain Limit Limit
for Power for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
Low 5180 2.50 2.50 30.00 17.00
Mid 5200 2.50 2.50 30.00 17.00
High 5240 2.50 2.50 30.00 17.00
Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd Power & PSD

Output Power Results

Channel | Frequency | Chain 1 Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5180 15.47 15.47 30.00 -14.53
Mid 5200 15.64 15.64 30.00 -14.36
High 5240 15.58 15.58 30.00 -14.42
PSD Results
Channel | Frequency | Chain 1 Total PSD PSD
Meas Corr'd Limit Margin
PSD PSD
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5180 5.46 5.46 17.00 -11.54
Mid 5200 5.10 5.10 17.00 -11.90
High 5240 5.44 5.44 17.00 -11.56
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

PSD, Chain 0

PSD, Chain 0 LOW CH
- Agilent 13:01:48 May 1, 2015

RL

|Freq/ChanneI

Ref 28 dBm Atten 28 dB

Mkrl 5.179 89 GHz
6.422 dBm

#Avg
Log

18
dB/

Center Freq
518000008 GHz
StartFreq
L.16700008 GHz
StopFreq
519300008 GHz

CF Step
2.60000008 MHz
Auto Man

Center 5.180 @8 GHz

#fhes BH 1 MHz #WBH 3 MHz

Span 26 MHz
Sweep 1 ms (681 pts)

Freq Offset
B.AREEAARE Hz
Signal Track
On Off

PSD, Chain 0 MID CH
@ Agilent 13:05:21 May 1, 2815

RL

Freq/Channel

Ref 28 dBm Atten 20 dB

Mkrl 5.201 B8 GHz
6.533 dBm

#Avg
Log

19
dB/

Offst
18.9

dB

Center Freq
L.20000008 GHz
StartFreq
518700008 GHz

Stop Freq
521300000 GHz

#PAvg
169

W1l 52
53 FS

AA
£t

FTun

Swp

Center 5,208 8 GHz
#Res BH 1 MHz

#YBH 3 MHz

Span 26 MHz
Sweep 1 ms (601 pta)

CF Step
2.60000008 MHz
Auto Man

Freq Offset
B.A0EEEAEE Hz

Signal Track
On Off]

—
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

PSD, Chain 0 HIGH CH
% Agilent 13:08:35 May 1, 2015 RL |Freq/ChanneI

Mkrl 5.241 21 GHz Center Freq
53592@ dBrm Atten 20 oB 5.685 dBm 524000000 GHa
Log
16 StartFreq
dB/ 5.22700800 GHz
Offst
5%‘9 StopFreq
5.25300008 GHz

e

CF Step
2.60000000 MHz
#PAvy Auto Man
108
WL 52 Freq Offset
53 FS 0.99090000 Hz
AR
;:%)n Signal Track
Swp On Off
Center 5.240 89 GHz Span 26 MHz
#Res BH 1 MH=z #UBH 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

PSD, Chain 1

PSD, Chain 1 LOW CH
- Agilent 13:11:36 May 1, 2015

RL

|Freq/ChanneI

Ref 28 dBm Atten 28 dB

Mkrl 5.178 83 GHz
5.464 dBm

#Avg
Log

18
dB/

Center Freq
518000600 GHz
StartFreq
L.16750008 GHz

StopFreq
519250866 GHz

CF Step
2.50000008 MHz
Auto Man

Center 5.180 @8 GHz
#Res BH 1 MHz

#WBH 3 MHz

Span 25 MHz
Sweep 1 ms (681 pts)

Freq Offset
B.08000000 Hz

Signal Track
On Off

—

PSD, Chain 1 MID CH
% Agilent 13:15:22 May 1, 2015

RL

|Freq/ChanneI

Ref 28 dBm Atten 28 dB

Mkrl 5.201 88 GHz
5.188 dBm

#Avg
Log

18
dB/

Center Freq
520000008 GHz
StartFreq
L.18750008 GHz
StopFreq
5.21250008 GHz

CF Step
2.50000008 MHz
Auto Man

Center 5.200 @8 GHz
#Res BH 1 MHz

#WBH 3 MHz

Span 25 MHz
Sweep 1 ms (681 pts)

Freq Offset
B.08000000 Hz

Signal Track
On Off

—
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

PSD, Chain 1 HIGH CH
% Agilent 13:18:00 May 1, 2015 RL |Freq/ChanneI

Mkrl 5.238 88 GHz Center Freq
53592@ dBrm Atten 20 oB 5.439 dBm 524000000 GHa
Log
16 StartFreq
dB/ 5.22750000 GHz
Offst
5%‘9 StopFreq
525200008 GHz

Le 35

CF Step
250000000 MHz
#PAvy Auto Man
108
WL 52 Freq Offset
53 FS 0.99090000 Hz
AR
;:%)n Signal Track
Swp On Off
Center 5.240 89 GHz Span 25 MHz
#Res BH 1 MH=z #UBH 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

8.3. 802.11n HT20 MODE IN THE 5.2 GHz BAND

8.3.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS - 802.11n HT20, 5.2 GHz band

Channel|Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1
(MHz) (MHz) (MHz)

Low 5180 28.93 25.48
Mid 5200 33.93 29.90
High 5240 38.51 35.69
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

26 dB BANDWIDTH, Chain 0

BANDWIDTH Chain 0 LOW CH
W Agilent 21:36:91 Mar &, 2015

RL

|Freq/ChanneI

Ref 48 dBm Atten 46 dB

-0.111 d

#Peak

a Mkrl 28.925 MHz
g || CenterFreq
0.18000000 GHz

StartFreq
5.16658866 GHz

Stop Freq
5.13950008 GHz

CF Step

#PAvg
2

3.90000008 MHz
Auto Man

V1 52
53 FS

AA
£t

| Freq Offset
B.000a06A0 Hz

FTun

Swp

Signal Track
On Dff]

Center 5,150 900 GH

+Res BH 388 kHz +YBH 828 kHz

Span 39 MHz
#Syeen 100 ms (601 prs)

—

BANDWIDTH Chain 0 MID CH
W Agilent 21:44:32 Mar &, 2015

RL

|Freq/ChanneI

Ref 48 dBm Atten 46 dB

-0.138 d

#Peak

a Mkrl 33.930 MHz
g || Center Freq
0.20000000 GHz

#PAvg
2

[+]

V1 52
53 FS

AA
£t

FTun
Swp

Center 5,200 900 GH

+Res BH 398 kHz #YBH 1.1 MHz

Span 39 MHz
#Syeen 100 ms (601 prs)

StartFreq
5.186058806 GHz
Stop Freq
5.21958666 GHz

CF Step
3.90000008 MHz

Auto Man

Freq Offset
B.AREEEAA6 Hz
Signal Track
On Dff]
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

BANDWIDTH Chain 0 HIGH CH
w Agilent 21:56:32 Mar &, 2015

RL

Freg/Channel

Ref 48 dBm Atten 48 dBE

a Mkrl 38.512 5 MHz
-0.614 dB

#Peak
Log

18
dB/

Offst
18.8

Center Freq
5.24008666 GHz
StartFreq
5.21675686 GHz
StopFreq
526925000 GHz

CF Step
5.85000060 MHz
Auto Man

Center 5.240 @08 @ GHz

#Res BH 438 kHz #YBH 1.3 MHz

Span 58.5 MHz
#3ween 100 ms (BOL pts)

‘ Freq Offset
0.00000000 Hz

Signal Track
On 0]

yil

26 dB BANDWIDTH, Chain 1

BANDWIDTH Chain 1 LOW CH
1 Agilent 22:08:26 Mar &, 2015

RL

|Freq/ChanneI

Ref 48 dBm Atten 48 dB

a Mkrl 25.480 MHz
8.676 dB

#Peak

Center Freq
5.15000008 GHz
StartFreq
516650060 GHz
StopFreq
5.19950008 GHz

CF Step
3.90000000 MHz
Auto Man

Center 5.180 @88 GHz

#hes BH 278 kHz #YBH 820 kHz

Span 39 MHz
#3weep 108 ms (601 pts)

Freq Offset
B.ARREBAAE Hz
Signal Track
On 0ff
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

BANDWIDTH Chain 1 MID CH
% Agilent 22:21:09 Mar 8, 2015 RL |Freq/ChanneI

a Mkrl 29966 MHz Center Freq
Ref 40 dBin Atten 40 dB 2279 48 Il < Zona00e0 Gz
Log
19 StartFreq
4B/ 513050008 GHz
Dffst
18.8
0 StopFreq
0 5.21950000 GHz

o CF Step

oA e : 3.90000008 MHz

JUAE & ey FAuto Man

20

b1 52 Freq Offset

33 kS ‘ 0.00000000 Hz
AR

£ .

FTun Signal Track

SHD On w

Center 5.200 908 GHz Span 39 MHz

#Res BH 278 kHz #YBH 820 kHz #Sweep 100 ms (681 pts)

BANDWIDTH Chain 1 HIGH CH
W Agilent 22:28:28 Mar 8, 2015 RL [Freg/Channel

LA e—

Ref 40 dBn Atten 40 dB 2.261 4B fl ¢ % sam0000 Gz
StartfFreq
521075000 GHz
Stop Freq
526925008 Gz

CF Step
5.50000666 MHz

Auto Man

Freq Offset
B.00008008 Hz
Signal Track
On 1]
Center 5.240 008 0 GHz Span 58.5 MHz ‘
#Res BH 438 kHz #UBH 1.2 MHz #Sweep 108 ms (BOL pts)
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

8.3.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS - 802.11n HT20, 5.2 GHz band

Channel|Frequency| 99% BW|99% BW
Chain 0 | Chain 1
(MHz) (MHz) [ (MHz)

Low 5180 16.5399| 16.4949
Mid 5200 16.5983 | 16.5634

High 5240 16.8771| 16.7408
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

W Agilent 21:32:52 Mar &, 2015

Heasure

Ch Freq 5.18 GHz

Occupied Bandwidth

Trlg Free
[Averages: 2@

Ref 28.79 dBm +Atten 28 dE

#Samp

‘ Meas Off
Channel Power
‘ Occupied BH

18 O

dB/

offst rkpniEiEr

18.8

dB

Center 5.180 6@ GHz

#Res BH 338 kHz #WBH 1 MHz

Span 32.88 MHZ
#5weep 100 ms (1008 pts)

= I

Multi Carrier
Power

Occupied Bandwidth
16.5399 MHz

-28.685 kHz
21.794 MHz*

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pwr 99.00 %
X dB -26.06 dB

Power Stat
CCDF

More
1 of 2

99% BANDWIDTH, Chain 0 Ml
W Agilent 21:42:32 Mar &, 2015

D CH

Heasure

Ch Freq 5.2 GHz

Occupied Bandwidth

Trlg Free

[Averages: 2@

Ref 28.79 dBm +Atten 28 dE

#Samp

Log

‘ Meas Off
Channel Power
‘ Occupied BH

18

dB/

offst IEFPIRAREGT

18.8

T ‘ ACP

dB

Center 5.200 6@ GHz

#Res BH 338 kHz #WBH 1 MHz

Span 33.82 MHz
#5weep 100 ms (1008 pts)

Multi Carrier
Power

Occupied Bandwidth
16.5983 MHz

-41.648 kHz
28.177 MHz*

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pwr 99.00 %
X dB -26.06 dB

Power Stat
CCDF

More
1 of 2
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

99% BANDWIDTH, Chain 0 HIGH CH

w Agilent 21:54:20 Mar &, 2015

RL

Measure

Ch Freq 5.24 GHz

Occupied Bandwidth

Trig Free

|Huerages: 28

Meas Off

| Channel Power

Ref 20.79 dBm #Htten 20 dB

#Samp

Occupied BH

Lo
J <&

10

dB/

Offst [T

ACP

18.8

dB

Multi Carrier

Center 5.240 8@ GHz

+Res BH 338 kHz #VBEW 1 MHz

Span 33.81 MHz
#Seep 100 m3 (1006 pts)

Occupied Bandwidth
16.8771 MHz

-56.771 kHz
32.838 MHz*

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pwr 99.08 %
x dB -26.06 dB

Power Stat
CCDF

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

- Agilent 22:04:20 Mar 8, 2815

RL

| Measure

Ch Freq 5.18 GHz

Occupied Bandwidth

Trig Free

|Huerages: 20

Meas Off

Ref 20.79 dBm #Htten 28 dB

| Channel Power

#Samp

Log [
10 by

‘ Occupied BH

dB/

Offst |

19.8

dB

ACP

Multi Carrier

Center 5.180 6@ GHz

#Res BH 338 kHz #YBH 1 MHz

Span 32.97 MHz
#5neep 100 ms (1008 pts)

Power

Occupied Bandwidth
16.4949 MHz

-39.298 kHz
19.449 MHz*

Transmit Freq Error
% «B Bandwidth

Occ BH ¥ Pwr 99.00 %
® dB -26.00 dB

Power Stat
CCDF

More
1of 2
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

99% BANDWIDTH, Chain 1 MID CH

% Agilent 22:20:01 Mar 8, 2015 RL | Measure
|
Ch Freq 5.2 GHz Trig Free Meas Off
Occupied Bandwidth [Averages: 2@ | |
| Channel Power
Ref 26.79 dBm #Atten 20 dB
#Saimp | | | | Occupied BH
Log P PR FFFN RN "l""<>
16 N —
dB/ Tl mm
Uffst R L S R L T _.._- HCP
10.8
dB - l
Multi Carrier
Center 5.200 0@ GHz Span 33.89 MHz Power
#Res BH 336 kHz #\JBH 1 MH=z #5weep 100 ms (1006 pts)

- - - - Power Stat
Occupied Bandwidth Occ BH % Pur  99.00 7 CCDF
15 5534 MHZ ®x dB -26.00 B
Transmit Freq Error  -30.937 kHz 1Hofre2
% «B Bandwidth 25.928 MHz* v

I

99% BANDWIDTH, Chain 1 HIGH CH

- Agilent 22:27:14 Mar 8, 2015

RL

| Measure

Ch Freq 5.24 GHz

Occupied Bandwidth

Trig Free
[Averages: 2@ | |

1 Meas Off

Ref 20.79 dBm #Htten 26 dB

| Channel Power

#Samp

Log o b tiiton) o Jundibd| LA Lol | b tho

10
a8/

0ffst (]

10.8

| ‘ Occupied BH

ACP

dB

Multi Carrier

Center 5.240 8@ GHz

#hes BH 338 kHz #WBH 1 MHz

Span 33.45 MHz

#5neep 108 ms (1008 pts)

Power

Occupied Bandwidth
16.7408 MHz

-55.511 kHz
31.269 MHz*

Transmit Freq Error
% dB Banduidth

Occ BH % Pwr 99.00 %
® dB -26.06 dB

Power Stat
CCDF

More
1 of 2

Page 44 of 191

UL LLC

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

FORM NO: CCSUP4701J
TEL: (919) 549-1400



REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

8.3.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

RESULTS - 802.11n HT20, 5.2 GHz band

Average Power - FCC
Duty Cycle CF (dB)] 0.10 [Included in Calculations of Corr'd Power & PSD

Output Power Results

Channel | Frequency | Chain O Chain 1 Total
Meas Meas Corr'd

Power Power Power

(MHz) (dBm) (dBm) (dBm)

Low 5180 14.28 14.41 17.46
Mid 5200 14.31 14.00 17.27
High 5240 15.16 14.90 18.14
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

8.3.4. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(ii) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NII
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

DIRECTIONAL ANTENNA GAIN

The EUT operated in CDD mode. Therefore, for output power the chains were considered
uncorrelated and for Power Spectral Density, the chains were considered correlated.

Power - The TX chains are uncorrelated and the antenna gain is the same for each chain. The
directional gain is equal to the antenna gain.

Chain O [ Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.50 2.50 2.50

Power Spectral Density - The TX chains are correlated and the antenna gain is the same for
each chain. The directional gain is:

Antenna | 10 * Log (2 chains) | Correlated Chains
Gain Directional Gain
(dBi) (dB) (dBi)
2.50 3.01 5.51
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

RESULTS - 802.11n HT20, 5.2 GHz band

Antenna Gain and Limits

Channel | Frequency [Directional | Directional Power PSD
Gain Gain Limit Limit
for Power for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
Low 5180 2.50 5.51 30.00 17.00
Mid 5200 2.50 5.51 30.00 17.00
High 5240 2.50 5.51 30.00 17.00
Duty Cycle CF (dB)| 0.10 Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel | Frequency | Chain O Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 14.28 14.41 17.46 30.00 -12.54
Mid 5200 14.31 14.00 17.27 30.00 -12.73
High 5240 15.16 14.90 18.14 30.00 -11.86
PSD Results
Channel | Frequency | Chain O Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 5.63 5.24 8.55 17.00 -8.45
Mid 5200 5.60 5.19 8.51 17.00 -8.49
High 5240 5.87 5.14 8.63 17.00 -8.37
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

PSD, Chain 0

PSD, Chain 0 LOW CH

% Agilent 13:24:31 May 1, 2015 RL |Freq/ChanneI
Mkrl 5.181 33 GHz Center Freq
53592@ dBrm Atten 20 oB 5.626 dBm 5 13000000 GHa
Log .
18 & StartFreq
dB/ 5167506800 GHz
Offst
5%‘9 StopFreq
519250008 GHz
CF Step
250000008 MHz
#PAvy Auto Man
160
WL 52 Freq Offset
53 FS 0.99090000 Hz
AA
£0f0 .
F%u)n Signal Track
On 0ff
Swp —
Center 5.130 89 GHz Span 25 MHz
#Res BH 1 MH=z #UBH 3 MHz Sweep 1 ms (601 pts) ‘
I

PSD, Chain 0 MID CH
W Agilent 13:27:63 May 1, 2015

RL

|Freq/ChanneI

Ref 20 dBm Atten 26 dB

Mkrl 5.208 83 GHz
5.598 dBm

#Avg
Log

18
dB/

Offst

Center Freq
5.20000868 GHz
StartFreq
518750008 GHz

StopFreq
521250008 GHz

Center 5.200 08 GHz
#Res BH 1 MHz

#YEH 3 MHz

Span 25 MHz
Sweep 1 ms (BB1 pts)

CF Step
2.50000000 MHz
Auto Man

Freq Offset
B.00006008 Hz

Signal Track
On Off]

—
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

PSD, Chain 0 HIGH CH
W Agilent 13:29:22 May 1, 2015

RL

|Freq/ChanneI

Ref 28 dBm Atten 28 B

Mkrl 5.241 21 GHz
2.872 dBm

#Avy
Log

18
dB/

Center Freq
L.24000008 GHz
StartFreq
L.22700008 GHz
Stop Freq
5.25300008 GHz

CF Step
2.60000008 MHz
Auto Man

Center 5.240 @8 GHz

#hes BH 1 MHz #WBH 3 MHz

Span 26 MHz
Sweep 1 ms (681 pts)

Freq Offset
B.A0GEEAEE Hz

Signal Track
On Off

—

PSD, Chain 1

PSD, Chain 1 LOW CH
s Agilent 13:33:00 May 1, 2015

RL

|Freq/ChanneI

Ref 28 dBm Atten 28 B

Mkrl 5.186 79 GHz
5.241 dBm

#Avg
Log

18
dB/

Center Freq
518000008 GHz
StartFreq
16750008 GHz
Stop Freq
519250008 GHz

Center 5.180 86 GHz

#hes BH 1 MHz #WBH 3 MHz

Span 25 MHz
Sweep 1 ms (681 pts)

CF Step
250006000 MHz
Auto Man

Freq Offset
B.A0GEEAEE Hz
Signal Track
On Off
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

PSD, Chain 1 MID CH
2 Agilent 13:35:44 May 1, 2015

RL

|Freq/ChanneI

Mkrl 5.199 21 GHz Center Freq
53592@ dBm Atten 20 4B 5.198 dBm 520000000 GHa
Log
16 o StartFreq
dB/ 5187506800 GHz
Offst
5%‘9 StopFreq
521250060 GHz
CF Step
250000000 MHz
#PAvy Auto Man
108
WL Se Freq Offset
53 FS 600000000 Hz
AR
£0f0 .
F%u)n Signal Track
On 0ff
Swp —
Center 5.200 88 GHz Span 25 MHz
#Res BH 1 MH=z #UBH 3 MHz Sweep 1 ms (601 pts)

PSD, Chain 1 HIGH CH
s Agilent 13:37:46 May 1, 2015

RL

|Freq/ChanneI

Ref 28 dBm Atten 28 B

Mkrl 5.239 B5 GHz
5.148 dBm

#Avg
Log

18
dB/

Center Freq
L.24000008 GHz
StartFreq
L.22700008 GHz
Stop Freq
5.25300008 GHz

Center 5.248 86 GHz
#Res BH 1 MHz

#WBH 3 MHz

Span 26 MHz
Sweep 1 ms (681 pts)

CF Step
2.600060000 MHz
Auto Man

Freq Offset
B.A0GEEAEE Hz

Signal Track
On Off

—
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

8.4. 802.11n HT40 MODE IN THE 5.2 GHz BAND

8.4.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS - 802.11n HT40, 5.2 GHz band

Channel|Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1
(MHz) (MHz) (MHz)

Low 5190 67.71 40.07
High 5230 86.21 84.90
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH

w5 Agilent B2:28:18 Mar 9, 2015 RL

|Freq/ChanneI

Ref 48 dBm Atten 48 dBE -8.161 dB

a Mkrl B7.71 MHz

#Peak

Center Freq
519000600 GHz

StartFreq
5146125088 GHz

StopFreq
5.23387560@ GHz

CF Step

5.770060000 MHz
Auto Man

l Freq Offset
B.08000000 Hz

Center 5.190 @8 GHz
#Res BW 560 kHz

Span 87.75 MHz

#\BH 1.8 MHz #5weep 100 ms (6A1 pts)

Signal Track
On Off

26 dB BANDWIDTH, Chain 0 HIGH CH

i Agilent 82:32:34 Mar 9, 2915 RL

|Freq/ChanneI

a Mkrl 86.21 MHz
Ref 48 dBm 8,896 dE

#Peak

Atten 48 dB

Center Freq
523000000 GHz
StartFreq
516418758 GHz
StopFreq
5.29581256 GHz

CF Step
13.1625008 MHz

Auto Man

Center 5.230 8@ GHz
#Res BH 1 MHz

Span 131.6 MHz

#YBH 3 MHz #5weep 100 ms (6A1 pts)

Freq Offset
B.AREEAARE Hz
Signal Track
On Off
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH
- Agilent 82:38:55 Mar 9, 2815 RL [Freq/Channel

LR —

Ref 40 dBin Atten 46 dB ~0.266 dB ) ¢ 19000000 GHz
StartFreq
516075008 Gz
Stop Freq
521925008 Gz

CF Step
L.55000688 MHz

Auto Man

Freq Offset
B.00080AA0 Hz
Signal Track
On Dff]
Center 5,196 008 6 GHz Span 58.5 MHz ‘
#Res BH 438 kHz #UBH 1.3 MHz #Syeen 100 ms (601 prs)

26 dB BANDWIDTH, Chain 1 HIGH CH
- Agilent 82:44:05 Mar 9, 2815 RL [Freq/Channel

R —

Ref 40 dBin Atten 46 dB 0642 dB Il < 53000000 Ghz
StartFreq
516413750 Gz
Stop Freq
529561250 Gz

CF Step
131625688 MHz

Auto Man

Freq Offset
B.00080AA0 Hz
Signal Track
On Dff]
Center 5,236 88 GHz Span 131.6 MHz ‘
#Res BH 1 MHz #\BH 3 MHz #Syeen 100 ms (601 prs)
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

8.4.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS - 802.11n HT40, 5.2 GHz band

Channel|Frequency|99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)

Low 5190 36.1545 | 36.0620

High 5230 37.0058 | 36.6241
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

W Agilent 82:27:04 Mar 9, 2015

RL

Measure

Ch Freq 5.19 GHz

Trig Free

Occupied Bandwidth

|Huerages: 20

Meas Off

Ref 20.79 dBm #Htten 20 dB

#Samp

Log
18

&

Channel Power

Occupied BH

dB/

18.8

dB

ACP

Center 5.190 08 GHz

#Res BH 750 kHz #WBH 2.2 MHz

Span 72.23 MHz
#5weep 100 ms (1008 pts)

Occupied Bandwidth
36.1545 MHz

Transmit Freq Error
% dB Bandwuidth

-28.958 kHz
42,349 MHz*

Occ BH ¥ Pwr
% dB

99,08 %
-26.88 dB

Multi Carrier
Power

Power Stat
CCDF

More

1of 2

99% BANDWIDTH, Chain 0 HIGH CH

w5 Agilent B2:31:36 Mar 9, 2015

RL

| Measure

Ch Freq 5.23 GHz

Trig Free

Occupied Bandwidth

[Averages: 28

l‘ Meas Off

Ref 28.79 dBm #Atten 28 dB

#Samp I I

Lag I i

o 4 ELEE ERE S TR S T L T
i

Channel Power

18

dB/

Offst

‘ Occupied BH

19.8

dB

Center 5.230 08 GHz

#Res BH 750 kHz #WBH 2.2 MHz

Span 73.9 MHz
#5neep 100 ms (1008 pts)

ACP

Multi Carrier
Power

Occupied Bandwidth

Occ BH % Pur
x dB

99,60 %
-26.00 dB

%X «B Bandwidth

Transmit Freq Error

37.0058 MHz

-17.282 kHz
69.462 MHz*

Power Stat
CCDF

More
1of?2
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH
W Agilent B2:37:55 Mar 9, 2015

Heasure

Ch Freq

Occupied Bandwidth

Ref 28.79 dBm +Atten 28 dE

5.19 GHz Trlg Free
[Averages: 2@

‘ Meas Off
Channel Power

#Samp

Log !

Occupied BH

dB/

Offst

18.8
dB

Center 5.190 6@ GHz

#hes BH 758 kHz #WBH 2.2 MHz

Span 72.85 MHz
#5weep 100 ms (1008 pts)

ACP

Multi Carrier
Power

Occ BH % Pwr

Occupied Bandwidth
% dB

36.0620 MHz

-26.325 kHz
38.851 MHz*

Transmit Freq Error
% dB Bandwuidth

99.00 %
-26.98 JB

Power Stat
CCDF

More
1 of 2

99% BANDWIDTH, Chain 1 HIGH CH
W Agilent B2:42:59 Mar 9, 2015

RL

| Measure

Ch Freq 5.23 GHz

Trig Free

Occupied Bandwidth |Huerages: 20

"‘ Meas Off

Ref 28.79 dBm +Atten 28 dE

| Channel Power

#Samp

Log

18
4B/~

Offst

TRAR. N

J ‘ Occupied BH

18.8
dB

ACP

Multi Carrier
Power

Center 5.230 6@ GHz
#Res BW 750 kHz

#WBH 2.2 MHz

Span 73.3 MHz
#5weep 100 ms (1008 pts)

Occupied Bandwidth
36.6241 MHz

Occ BH % Pwr
x dB

99.00 %
-26.98 JB

Power Stat
CCDF

Transmit Freq Error
% dB Bandwuidth

-56.145 kHz
67.831 MHz*

More
1 of 2
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REPORT NO: R10526502-RF2A

DATE: 2015-05-06

FCC ID: DKNCS08

8.4.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

RESULTS - 802.11n HT40, 5.2 GHz band

Average Power - FCC
Duty Cycle CF (dB)l 0.19 Included in Calculations of Corr'd Power
Output Power Results
Channel | Frequency | Chain O Chain 1 Total

Meas Meas Corr'd
Power Power Power
(MHz) (dBm) (dBm) (dBm)
Low 5190 12.72 11.64 15.41
High 5230 12.92 11.37 15.41
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

8.4.4. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi. The maximum e.i.r.p. at any elevation angle above 30 degrees as measured
from the horizon must not exceed 125 mW (21 dBm).

(ii) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the maximum
antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density shall not
exceed 17 dBm in any 1 megahertz band. If transmitting antennas of directional gain greater
than 6 dBi are used, both the maximum conducted output power and the maximum power
spectral density shall be reduced by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

(iii) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power or maximum power spectral
density. For fixed point-to-point transmitters that employ a directional antenna gain greater than
23 dBi, a 1 dB reduction in maximum conducted output power and maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi. Fixed, point-to-point
operations exclude the use of point-to-multipoint systems, omnidirectional applications, and
multiple collocated transmitters transmitting the same information. The operator of the U-NI|
device, or if the equipment is professionally installed, the installer, is responsible for ensuring
that systems employing high gain directional antennas are used exclusively for fixed, point-to-
point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

DIRECTIONAL ANTENNA GAIN

The EUT operated in CDD mode. Therefore, for output power the chains were considered
uncorrelated and for Power Spectral Density, the chains were considered correlated.

Output Power - The TX chains are uncorrelated and the antenna gain is the same for each

chain. The directional gain is equal to the antenna gain.

Chain O [ Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.50 2.50 2.50

Power Spectral Density - The TX chains are correlated and the antenna gain is the same for
each chain. The directional gain is:

Antenna | 10 * Log (2 chains) | Correlated Chains
Gain Directional Gain
(dBi) (dB) (dBi)
2.50 3.01 551
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

RESULTS - 802.11n HT40, 5.2 GHz band

Antenna Gain and Limits

Channel | Frequency [Directional | Directional Power PSD
Gain Gain Limit Limit
for Power | for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
Low 5190 2.50 5.51 30.00 17.00
High 5230 2.50 5.51 30.00 17.00
Duty Cycle CF (dB)| 0.19 Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel | Frequency | Chain O Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5190 12.72 11.64 15.41 30.00 -14.59
High 5230 12.92 11.37 15.41 30.00 -14.59
PSD Results
Channel | Frequency | Chain O Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5190 -0.52 -1.67 2.15 17.00 -14.85
High 5230 -0.75 -2.02 1.86 17.00 -15.14
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

PSD, Chain 0

PSD, Chain 0 LOW CH

% Agilent 13:45:27 May 1, 2015 RL |Freq/ChanneI
Mkrl 5.187 34 GHz Center Freq
53592@ dBrm Atten 20 oB -@.516 dBm 519000000 GHa
Log
18 StartFreq
dB/ x 5162506800 GHz
Offst
5%‘9 StopFreq
521750008 GHz
CF Step
L.oA000008 MHz
#PAvy Auto Man
160
WL 52 Freq Offset
53 FS 0.99090000 Hz
AA
£0f0 .
F%u)n Signal Track
On 0ff
Swp —
Center 5.199 89 GHz Span 55 MHz
#Res BH 1 MH=z #UBH 3 MHz Sweep 1 ms (601 pts) ‘
I

PSD, Chain 0 HIGH CH
s Agilent 13:47:31 May 1, 2015

RL

|Freq/ChanneI

Ref 28 dBm Atten 28 B

Mkrl 5.231 68 GHz
—8.752 dBm

#Avg
Log

18
dB/

Center Freq
523000008 GHz
StartFreq
L.26200008 GHz
Stop Freq
5.25800008 GHz

Center 5.230 88 GHz

#hes BH 1 MHz #WBH 3 MHz

Span 56 MHz
Sweep 1 ms (681 pts)

Freq Offset
B.A0GEEAEE Hz

CF Step
L.60006000 MHz
Auto Man

Signal Track
On Off

—
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

PSD, Chain 1

PSD, Chain 1 LOW CH

% Agilent 13:50:23 May 1, 2015 RL |Freq/ChanneI
Mkrl 5.187 8@ GHz Center Freq
53592@ dBrm Atten 20 oB -1.671 dBm 519000000 GHa
Log
16 StartFreq
dB/ 5162506800 GHz
Offst
5%‘9 StopFreq
521750008 GHz
CF Step
L.oA000008 MHz
#PAvy Auto Man
160
WL 52 Freq Offset
53 FS 600000000 Hz
AA
£0f0 .
F%u)n Signal Track
On 0ff
Swp —
Center 5.199 89 GHz Span 55 MHz
#Res BH 1 MH=z #UBH 3 MHz Sweep 1 ms (601 pts) ‘
I

PSD, Chain 1 HIGH CH
s Agilent 13:53:49 May 1, 2015

RL

|Freq/ChanneI

Ref 28 dBm Atten 28 B

Mkrl 5.228 44 GHz
—2.619 dEm

#Avg
Log

18
dB/

Center Freq
523000008 GHz
StartFreq
L.26250008 GHz
Stop Freq
5.25750008 GHz

Center 5.230 88 GHz
#Res BH 1 MHz

#WBH 3 MHz

Span 55 MHz
Sweep 1 ms (681 pts)

CF Step
L.50aa600 MHz
Auto Man

Freq Offset
B.A0GEEAEE Hz

Signal Track
On Off

—
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

8.5. 802.11a MODE IN THE 5.8 GHz BAND

8.5.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS —802.11a, 5.8 GHz band

Channel|Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1
(MHz) (MHz) (MHz)

Low 5745 23.83 21.36
Mid 5785 22.36 21.36
High 5825 24.96 21.45
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

26 dB BANDWIDTH, Chain 0

BANDWIDTH Chain 0 LOW CH
i Agilent §3:17:20 Mar 9, 2015 RL |Freq/ChanneI

NIGRELE ——

Ref 40 dBm Atten 40 dB 2.814 dB fl < 54500000 GH:
StartFreq
573200000 GHz
StopFreq
575500000 GHz

CF Step
2.60000008 MHz
Auto Man

Freq Offset
B.08000000 Hz
Signal Track
On Off
Center 5.745 B8 GHz Span 26 MHz ‘
#Res BH 270 kHz #YBH 750 kHz #5weep 108 ms (661 pts)

BANDWIDTH Chain 0 MID CH
- Agilent 83:22:25 Mar 9, 26815 RL [Freq/Channel

NGRS ——

Ref 40 dBm Atten 40 dB 2.801 dB Nl < Zsca0000 GH:
StartFreq
577200000 GHz
StopFreq
579300000 GHz

CF Step
2.60000008 MHz
Auto Man

3
Freq Offset
B.08000000 Hz
Signal Track
On Off
Center 5.785 B8 GHz Span 26 MHz ‘
#Res BH 220 kHz #JBH 680 kHz #5weep 108 ms (661 pts)

Page 65 of 191

UL LLC FORM NO: CCSUP4701J
12 LABORATORY DR., RESEARCH TRIANGLE PARK, NC 27709 TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC




REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

BANDWIDTH Chain 0 HIGH CH

W Agilent 83:26:21 Mar 9, 2015 RL Freg/Channel

NI e——

Ref 40 dB Rtten 46 dB 8.103 dB |l ¢ o> cp0000 Giiz
StartFreq
580550000 GHz
StopFreq
584450000 GHz

CF Step
+PA 3.90006008 MHz
20 v Futo Man

VL2 Freq Offset
$3 FF]S ‘ 0.0000AAGE Hz

£(f
F'I('u)n Signal Track
Swp On Off

Center 5.825 006 GH Span 39 MHz ‘
#Res BH 270 kHz #UBH 750 kHz #3weep 100 ms (601 pts)

26 dB BANDWIDTH, Chain 1

BANDWIDTH Chain 1 LOW CH
% Agilent 20:44:36 Mar 9, 2015 RL |Freq/ChanneI

a Mkrl 21.36 MHz Center Freq
58251?28 dBrm Atten 48 oB 0,415 dB 574500000 GHa
Log
18 StartFreq
dB/ B.73200000 GHz
Offst
: StopFreq
5.75300008 GHz

CF Step
2.60000000 MHz
Auto Man

| Freq Offset
B.00006008 Hz
Signal Track
On Off]
Center 5.745 @8 GHz Span 26 MHz ‘
#Res BH 226 kHz #BH G280 kHz #Sweep 100 ms (601 pts)
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

BANDWIDTH Chain 1 MID CH
% Agilent 20:47:30 Mar 9, 2015 RL |Freq/ChanneI

a Mkrl 21.36 MHz Center Freq
ﬁsgai@ dBm Atten 46 dB 8.125 dB 578500000 Glx

Log

18 StartFreq

dB/ R.77200000 GHz

Offst

53'8 StopFreq

ol 5.79300008 GHz

e CF Step
260000008 MHz

A IR s |lRuo  Man

V1 sz Freq Offset

53 FS 600000000 Hz

AA

£0f0 .

F%u)n Signal Track
On 0ff

Swp ==

Center 5.785 @9 GHz Span 26 MHz

#Res BH 226 kHz #BH G280 kHz #5weep 100 ms (601 pts)

BANDWIDTH Chain 1 HIGH CH
W% Agilent 20:50:38 Mar 9, 2015 RL [Freg/Channel

a Mkrl 21.45 MHz Center Freq

58;529 dBm Atten 46 dB -0,131 dB 587500000 GHa
StartFreq
L.81200008 GHz
Stop Freq
5.63800008 GHz

CF Step
2.600060000 MHz
Auto Man

| Freq Offset
B.A0GEEAEE Hz

Signal Track
On Off

Center 5.825 @8 GHz Span 26 MHz ‘
#Res BH 220 kHz #YBH 680 kHz #5weep 100 ms (601 pts)
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

8.5.2. 6 dB BANDWIDTH

LIMITS

FCC §15.407 (e)

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

RESULTS - 802.11a, 5.8 GHz band

Channel [Frequency| 6 dB BW | 6 dB BW |Minimum
Chain O | Chain1 Limit
(MHz) (MHz) (MHz) (MHz)

Low 5745 16.3390 | 16.3580 0.5
Mid 5785 16.3340 | 16.3580 0.5
High 5825 16.3100 | 16.3470 0.5
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REPORT NO: R10526502-RF2A

FCC ID: DKNCS08

DATE: 2015-05-06

6 dB BANDWIDTH, Chain 0

6 dB BANDWIDTH Chain 0 LOW CH
w5 Agilent 21:18:52 Mar 9, 2015

RL

|Freq/ChanneI

Ref 48 dBm

Atten 48 dB

a Mkrl 16.339 MHz
8.44 dB

#Peak

Center Freq
574500000 GHz
StartFreq
§.73363758 GHz
StopFreq
5.75636258 GHz

CF Step
2.27250008 MHz
Auto Man

Center 5.745 @88 GHz
#Res BW 100 kHz

#WBH 300 kHz

Span 22.73 MHz
Sweep 2.2 ms (1001 pts)

Freq Offset
B.AREEAARE Hz
Signal Track
On Off

6 dB BANDWIDTH Chain 0 MID CH
w5 Agilent 21:19:41 Mar 9, 2015

RL

|Freq/ChanneI

Ref 48 dBm

Atten 48 dB

a Mkrl 16.334 MHz
-8.82 dB

#Peak

Center Freq
578500000 GHz
StartFreq
L.77273758 GHz
StopFreq
5.79726258 GHz

2.45250008 MHz
Auto Man

l CF Step

Center 5.785 @88 GHz
#Res BW 100 kHz

#WBH 300 kHz

Span 24.52 MHz
Sweep 2.4 ms (1001 pts)

Freq Offset
B.AREEAARE Hz
Signal Track
On Off
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REPORT NO: R10526502-RF2A

FCC ID: DKNCS08

DATE: 2015-05-06

6 dB BANDWIDTH Chain 0 HIGH CH
w Agilent 21:21:57 Mar 9, 2015

RL

Freq/Channel

Ref 48 dBm

Atten 40 oB

a Mkrl 16.318 MHz
-0.50 dB

#Peak
Log

19
dB/

Offst
18.8

dB

ol
-39
dBm

Center Freq
L.82500008 GHz
StartFreq
5.812662568 GHz
StopFreq
583733750 GHz

#PAvg

V1 52
53 FC

AA
£t

FTun

Swp

Center 5.825 0800 GHz
#Res BH 100 kHz

+VEW 388 kHz

Span 24.68 MHz
Sweep 2.4 ms (1601 pts)

CF Step
2.467560008 MHz
Auto Man

Freq Offset
B.A0EEEAEE Hz

Signal Track
On Off]

—

6 dB BANDWIDTH, Chain 1

6 dB BANDWIDTH Chain 1 LOW CH
1 Agilent 21:24:19 Mar 9, 2015

RL

|Freq/ChanneI

Ref 48 dBm

Atten 48 oB

a Mkrl 16.358 MHz
8.19 dB

#Peak
Log

18
dB/

Offst
18.8

dB

Center Freq
5.74500008 GHz
StartFreq
573273758 GHz
StopFreq
5.75726258 GHz

Center 5.745 @66 GHz
#Res BH 100 kHz

#YBH 300 kHz

Span 24.52 MHz
Sweep 2.4 ms (1001 pts)

CF Step
2.45250000 MHz
Auto Man

Freq Offset
B.00006008 Hz
Signal Track
On Off]
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REPORT NO: R10526502-RF2A

FCC ID: DKNCS08

DATE: 2015-05-06

6 dB BANDWIDTH Chain 1 MID CH
25 Agilent 21:25:37 Mar 9, 2015

RL

|Freq/ChanneI

a Mkrl 16.358 MHz Center Freq
Ref 48 dBm Atten 48 oB 0,35 dB 575500000 GHa
#Peak
Log
16 StartFreq
dB/ R.77273750 GHz
Offst
53'8 StopFreq
L.79726258 GHz
] 18 o ke
P CF Step
245250008 MHz
#PAvy Auto Man
V1 sz Freq Offset
$3 FChgtt———————————— iy 0.00060008 Hz
AA
£0f0 .

(t Signal Track
FTun 0 0%
Swp n —
Center 5.785 @08 GHz Span 24.52 MHz
#Res BH 1068 kHz #JBH 306 kHz Sweep 2.4 ms (1601 pts)

6 dB BANDWIDTH Chain 1 HIGH CH
i Agilent 21:28:20 Mar 9, 2015

RL

|Freq/ChanneI

Ref 48 dBm

Atten 48 dB

a Mkrl 16.347 MHz

3.59 dB

#Peak

Center Freq
L.82500008 GHz
StartFreq
5.81296258 GHz
Stop Freq
583703758 GHz

Center 5.825 000 GHz
#Res BH 100 kHz

#WBH 300 kHz

Span 24.67 MHz

Sweep 2,333 ms (1001 pts)

CF Step
2.487560008 MHz
Auto Man

Freq Offset
B.A0GEEAEE Hz

Signal Track
On Off

—
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

8.5.3. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS - 802.11a, 5.8 GHz band

Channel|Frequency| 99% BW | 99% BW
Chain O | Chain 1
(MHz) (MHz) [ (MHz)

Low 5745 16.4765| 16.4845
Mid 5785 16.4752 | 16.4663

High 5825 16.4735| 16.4910
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

w5 Agilent 83:16:43 Mar 9, 2015

Heasure

Ch Freq
Occupied Bandwidth

3.745 GHz

Trlg Free
[Averages: 28

Ref 20.79 dBm #Htten 20 dB

#Samp T

Log |

<

‘ Meas Off
ChanneIPower
‘ Occupied BH

18 il id

dB/

18.8

dB

Center 5.745 86 GHz

+Res BH 338 kHz #YBH 1 MHz

|
Span 32.92 MHZ
#Sneep 168 ms (1006 pts)

Multi Carrier
Power

Occupied Bandvwidth
16.4765 MHz

-37.844 kHz
19.439 MHz:*

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pwr 99.00 %
x dB -26.00 dB

Power Stat
CCDF

More
1of 2

99% BANDWIDTH, Chain 0 MI
w Agilent §3:21:48 Mar 9, 2015

D CH
RL

Measure

Ch Freq
Occupied Bandwidth

9.785 GHz

Trig Free
[Averages: 28 | |

Meas Off

Ref 28.79 dBm #Atten 28 dB

| Channel Power

#Samp

Log &

[
IR FUNDTY B

‘ Occupied BH

16 dla IS alr A ]

dB/

OFfst J AR

19.8

ACP

dB

Multi Carrier

Center 5.785 08 GHz

#Res BH 330 kHz #YBH 1 MHz

Span 32.95 MHz
#Sweep 100 ms (1006 pts)

Power

Occupied Bandwidth
16.4752 MHz

-32.952 kHz
19.438 MHz*

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pwr 99.60 ¥
% dB -26.08 dB

Power Stat
CCDF

More
1of 2
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

99% BANDWIDTH, Chain 0 HIGH CH

# Agilent 93:25:34 Mar 9, 2015 RL
|
Ch Freq G5.525 GHz Trig Free Meas Off
Occupied Bandwidth [Averages: 28 | |
| Channel Power
Ref 268.79 dBm #Atten 26 dB
#5arp | | | | Occupied BH
Log ooyl b ] 5
1@ AL oo A LN WELEAE.
dB/ MY &
offst (A TSI i ACP
188  plin
dB . ]
Multi Carrier
Center 5.825 00 GHz Span 32.96 MHz Power
#Res BH 336 kH=z #BH 1 MHz #Sweep 100 ms (1006 pts)

- - - N Power Stat
Occupied Bandwidth Occ BH % Pur  99.00 CCDF
16.4735 MHz ®x dB -26.00 dB
Transmit Freq Error  -52.121 kHz 1"10{92
% dB Bandwuidth 20.121 MHzx v

I

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

- Agilent 20:43:51 Mar 9, 26815

| Measure

Ch Freq
Occupied Bandwidth

3.745 GHz

RL
Trig Free
[Averages: 28 | |

"‘ Meas Off

Ref 20.79 dBm #Htten 20 dB

| Channel Power

#Samp [ |

Log
18 A

O [ Lol

‘ Occupied BH

dB/

Offst

18.8

dB

‘ ACP

Center 5.745 @6 GHz

+Res BH 338 kHz #YEBH 1 MHz

#Sneep 108 ms (1006 pts)

? Multi Carrier
Span 33.01 MHz Power

Occupied Bandwidth

16.4845 MHz

-23.536 kHz
19.676 MHz*

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pwr
% dB

99.00 %
-26.80 dB

Power Stat
CCDF

More
1of 2
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REPORT NO: R10526502-RF2A

FCC ID: DKNCS08

99% BANDWIDTH, Chain 1 MID CH

% Agilent 20:46:40 Mar 9, 2015 RL | Measure
|
Ch Freq 5.785 GHz Trig Freel Meas Off
Decupied Bandwidth [Averages: 26 | |
| Channel Power
Ref 26.79 dBm #Atten 20 dB
#Samp | | | | [ Occupied BH
Log Lo Ly 1 1 ] |
T R Tl T b L) | i
dB/ KA T
Offst i " ACP
19,8 00
dB . .
Multi Carrier
Center 5.785 @@ GHz Span 32.97 MHz Power
#Res BW 338 kHz #YBH 1 MHz #3weep 100 ms (1008 pts) > s
= = = - ower Stat
Occupied Bandwidth Occ BH % Pur  99.00 7 CCDF
16.4663 MHz x dB -26.08 dB
Transmit Freq Error  —45.636 kHz 1'10{3
% dB Bandwidth 19.845 MHz* v
I

99% BANDWIDTH, Chain 1 HIGH CH
H Agilent 20:50:00 Mar 9, 2015

RL

| Measure

Ch Freq
Occupied Bandwidth

5.825 GHz

Meas Off

[Averages: 26 |

|
Trig Free

| Channel Power

DATE: 2015-05-06

Ref 28.79 dBm

#Atten 28 dB

#Samp

Log
18

dB/ L= ]!
Offst | AT

19.8

| ‘ Occupied BK
l ‘ ACP

dB

Multi Carrier

Center 5.825 08 GHz
#Res BH 330 kHz

#yEH 1 MHz

Span 33.01 MHz
#35neep 100 ms (1008 pts)

Power

Transmit Freq Error
% dB Bandwidth

Occupied Bandwidth
16.4910 MHz

-35.693 kHz
19.971 MHz*

Occ BH % Pwr 99.60 ¥
% dB -26.08 dB

Power Stat
CCDF

More
1of 2

Page 75 of 191

UL LLC

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

FORM NO: CCSUP4701J
TEL: (919) 549-1400



REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

8.5.4. AVERAGE POWER
LIMITS

None; for reporting purposes only.

RESULTS - 802.11a, 5.8 GHz band

Channel | Frequency | Chain 0| Total

Power |Power
(MHz) (dBm) | (dBm)

Low 5745 14.52 14.52
Mid 5785 14.55 14.55
High 5825 14.45 14.45

Channel | Frequency | Chain 1 | Total

Power |Power
(MHz) (dBm) | (dBm)

Low 5745 13.79 13.79
Mid 5785 14.01 14.01
High 5825 13.87 13.87
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

8.5.5. OUTPUT POWER

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz band. If transmitting antennas of directional gain greater than 6
dBi are used, both the maximum conducted output power and the maximum power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6
dBi.

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is the same for each chain. The
directional gain is equal to the antenna gain.

Note — In this mode, the device works as a SISO device and utilizes the two antennas for
diversity.
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

RESULTS - 802.11a, 5.8 GHz band

Antenna O
Antenna Gain and Limit
Channel | Frequency [Directional Power
Gain Limit
for Power
(MHz) (dBi) (dBm)
Low 5745 2.50 30.00
Mid 5785 2.50 30.00
High 5825 2.50 30.00
Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd Power
Output Power Results
Channel | Frequency | Chain O Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5745 14.52 14.52 30.00 -15.48
Mid 5785 14.55 14.55 30.00 -15.45
High 5825 14.45 14.45 30.00 -15.55
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REPORT NO: R10526502-RF2A

DATE: 2015-05-06
FCC ID: DKNCS08

Antenna 1
Antenna Gain and Limit
Channel | Frequency |Directional Power
Gain Limit
for Power
(MHz) (dBi) (dBm)
Low 5745 2.50 30.00
Mid 5785 2.50 30.00
High 5825 2.50 30.00
Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd Power
Output Power Results
Channel [ Frequency | Chain 1 Total Power Power
Meas Corr'd Limit Margin
Power Power
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5745 13.79 13.79 30.00 -16.21
Mid 5785 14.01 14.01 30.00 -15.99
High 5825 13.87 13.87 30.00 -16.13
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

8.5.6. Maximum Power Spectral Density (PSD)

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz band. If transmitting antennas of directional gain greater than 6
dBi are used, both the maximum conducted output power and the maximum power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6
dBi.

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is the same for each chain. The
directional gain is equal to the antenna gain.

Note — In this mode, the device works as a SISO device and utilizes the two antennas for
diversity.
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

RESULTS - 802.11a, 5.8 GHz band

Antenna O
Antenna Gain and Limits
Channel | Frequency |Directional PSD
Gain Limit
(MHz) (dBi) (dBm)
Low 5745 2.50 30.00
Mid 5785 2.50 30.00
High 5825 2.50 30.00
Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd PSD
PSD Results
Channel | Frequency | Chain O Total PSD PSD
Meas Corr'd Limit Margin
PSD PSD
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5745 4.43 4.43 30.00 -25.57
Mid 5785 3.98 3.98 30.00 -26.03
High 5825 3.96 3.96 30.00 -26.04
Antenna 1
Antenna Gain and Limits
Channel | Frequency |Directional PSD
Gain Limit
(MHz) (dBi) (dBm)
Low 5745 2.50 30.00
Mid 5785 2.50 30.00
High 5825 2.50 30.00
Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd PSD
PSD Results
Channel | Frequency | Chain 1 Total PSD PSD
Meas Corr'd Limit Margin
PSD PSD
(MHz) (dBm) (dBm) (dBm) (dB)
Low 5745 3.27 3.27 30.00 -26.73
Mid 5785 2.86 2.86 30.00 -27.14
High 5825 3.27 3.27 30.00 -26.73
Page 81 of 191
UL LLC

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

FORM NO: CCSUP4701J
TEL: (919) 549-1400



REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

PSD, Chain 0

PSD, Chain 0 LOW CH

% Agilent 14:01:34 May 1, 2015 RL |Freq/ChanneI
Mkrl 5.743 38 GHz Center Freq
53592@ dBm Atten 20 4B 4,438 dBm 574500000 GHa
Log
19 > StartFreq
dB/ 5.73200000 GHz
Offst
5%‘9 StopFreq
575750000 GHz
CF Step
250000000 MHz
#PAvy Auto Man
108
WL 52 Freq Offset
53 FS 0.99090000 Hz
AR
£0f0 .
F%u)n Signal Track
On 0ff
Swp —
Center 5.745 @8 GHz Span 25 MHz
#Res BH 1 MH=z #UBH 3 MHz Sweep 1 ms (601 pts) ‘
I

PSD, Chain 0 MID CH
- Agilent 14:04:67 May 1, 2015

RL

|Freq/ChanneI

Ref 20 dBm Atten 26 dB

Mkrl 5.783 79 GHz
3.975 dBm

#Avg
Log

18
dB/

Offst

Center Freq
5.76500860 GHz
StartFreq
B.77250008 GHz

StopFreq
5.79750008 GHz

Center 5.785 08 GHz
#Res BH 1 MHz

#YEH 3 MHz

Span 25 MHz
Sweep 1 ms (BB1 pts)

CF Step
2.50000000 MHz
Auto Man

Freq Offset
B.00006008 Hz

Signal Track
On Off]

—
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

PSD, Chain 0 HIGH CH
#- Agilent 14:06:33 May 1, 2615 RL [Freq/Channel

Mkrl 5.824 B8 GHz Center Freq
53&9}2@ dBm Atten 28 B 3.959 dBm 582500000 GU»

Log

1@ StartFreq
dB/ 5.812500600 GHz
’ Stop Freq

5.83750060 GHz

CF Step
250000008 MHz

Auto Man

Freq Offset
B.A0GEEAEE Hz

Signal Track
On Off

Center 5.825 80 GHz Span 25 MHz ‘
#Res BH 1 MHz #YBH 3 MHz Sweep 1 ms (681 pts)
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

PSD, Chain 1

PSD, Chain 1 LOW CH
w5 Agilent 14:09:19 May 1, 2015

RL

|Freq/ChanneI

Ref 28 dBm Atten 28 dB

Mkrl 5.743 75 GHz
3.266 dBm

#Avg
Log

18
dB/

Center Freq
574500000 GHz
StartFreq
573200008 GHz
StopFreq
5.75750008 GHz

CF Step
2.50000008 MHz
Auto Man

Center 5.745 @8 GHz

#fhes BH 1 MHz #WBH 3 MHz

Span 25 MHz
Sweep 1 ms (681 pts)

Freq Offset
B.AREEAARE Hz
Signal Track
On Off

PSD, Chain 1 MID CH
- Agilent 14:11:38 May 1, 2015

RL

|Freq/ChanneI

Ref 28 dBm Atten 28 dB

Mkrl 5.784 21 GHz
2.859 dBm

#Avg
Log

18
dB/

Center Freq
578500000 GHz
StartFreq
L.77200008 GHz
StopFreq
5.79750008 GHz

2.50000068 MHz
Auto Man

l CF Step

Center 5.785 @8 GHz

#fhes BH 1 MHz #WBH 3 MHz

Span 25 MHz
Sweep 1 ms (681 pts)

Freq Offset
B.AREEAARE Hz
Signal Track
On Off
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

PSD, Chain 1 HIGH CH
#- Agilent 14:14:84 May 1, 2615 RL [Freq/Channel

Mkrl 5.823 88 GHz Center Freq
53&9}2@ dBm Atten 28 B 3.274 dBm 582500000 GU»

Log

1@ StartFreq
dB/ 5.812500600 GHz
’ Stop Freq

5.83750060 GHz

CF Step
250000008 MHz

Auto Man

Freq Offset
B.A0GEEAEE Hz

Signal Track
On Off

Center 5.825 80 GHz Span 25 MHz ‘
#Res BH 1 MHz #YBH 3 MHz Sweep 1 ms (681 pts)
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

8.6. 802.11n HT20 MODE IN THE 5.8 GHz BAND
8.6.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS - 802.11n HT20, 5.8 GHz band

Channel|Frequency| 26 dB BW |26 dB BW
Chain 0 | Chain1
(MHz) (MHz) (MHz)

Low 5745 21.28 20.80
Mid 5785 21.32 20.84
High 5825 21.58 21.02
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

26 dB BANDWIDTH, Chain 0

BANDWIDTH Chain 0 LOW CH
s Agilent 22:15:21 Mar 13, 2015

RL

|Freq/ChanneI

Ref 48 dBm Atten 48 dB

a Mkrl 21.28 MHz
-8.667 dB

#Peak

Center Freq
574500000 GHz
StartFreq
5.73200008 GHz
StopFreq
5.75800008 GHz

Center 5.745 @8 GHz

#hes BH 228 kHz #WBH 680 kHz

Span 26 MHz
#5weep 100 ms (6A1 pts)

CF Step
2.60000008 MHz
Auto Man

Freq Offset
B.AREEAARE Hz
Signal Track
On Off

BANDWIDTH Chain 0 MID CH
5 Agilent 22:23:51 Mar 13, 2015

RL

|Freq/ChanneI

Ref 48 dBm Atten 48 dB

a Mkrl 21.32 MHz
-8.219 dB

#Peak

Center Freq
578500000 GHz
StartFreq
L.77200008 GHz
StopFreq
5.79300008 GHz

CF Step
2.60000008 MHz
Auto Man

Center 5.785 @8 GHz

#hes BH 228 kHz #WBH 680 kHz

Span 26 MHz
#5weep 100 ms (6A1 pts)

Freq Offset
B.AREEAARE Hz
Signal Track
On Off
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

BANDWIDTH Chain 0 HIGH CH
W Agilent 22:29:22 Mar 13, 2615 RL Freq/Channel

& Mkrl 21.58 MHz Center Freq

Esiazlk@ dBrm Atten 40 oB @.356 dB £.85500000 Glz
Log

1@ StartFreq

5.61200008 GHz

. StopFreq

5.53800000 GHz

CF Step

2.60000069 MHz
Auto Man

Freq Offset
B.00000000 Hz
Signal Track
On Off]
Center 5.825 @8 GHz Span 26 MHz ‘
#Res BH 220 kHz #\BH 688 kHz #Sweep 1OB ms (601 pts)
I

1
o)

26 dB BANDWIDTH, Chain 1

BANDWIDTH Chain 1 LOW CH
w% Agilent 22:36:08 Mar 13, 2015 RL |Freq/ChanneI

a Mkrl 20.80 MHz Center Freq
58251?28 dBrm Atten 48 oB -0.898 dB 574500000 GHa
Log
18 StartFreq
dB/ B.73200000 GHz
Offst
: StopFreq
5.75300008 GHz

CF Step
2.60000000 MHz
Auto Man

Freq Offset
B.00006008 Hz
Signal Track
On Off]
Center 5.745 @8 GHz Span 26 MHz ‘
#Res BH 226 kHz #BH G280 kHz #Sweep 100 ms (601 pts)
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

BANDWIDTH Chain 1 MID CH
- Agilent 22:43:31 Mar 13, 2015 RL [Freq/Channel

a Mkrl 28.84 MHz Center Freq
5F?La4k@ dBm Atten 46 dB -0.945 dB 578500000 Glx

Log

16 StartFreq

dB/ R.77200000 GHz

Offst

53'8 StopFreq

ol 579800000 GHz

P CF Step
2.60000000 MHz

ZEHUQ 1F 1 Buto Man

V1 sz ll  FreqoOffset

53 FS 0.99090000 Hz

AR

£0f0 .

F%u)n Signal Track
On 0ff

Swp ==

Center 5.785 @9 GHz Span 26 MHz

#Res BH 228 kHz #\JBH 686 kHz #Sweep 100 ms (601 pts)

BANDWIDTH Chain 1 HIGH CH
#- Agilent 23:10:16 Mar 13, 2015 RL [Freg/Channel

a Mkrl 21.82 MHz Center Freq

58;529 dBm Atten 46 dB -0.461 dB 587500000 GHa
StartFreq
L.81200008 GHz
Stop Freq
5.63800008 GHz

CF Step
2.600060000 MHz
Auto Man

Freq Offset
B.A0GEEAEE Hz

Signal Track
On Off

Center 5.825 @8 GHz Span 26 MHz ‘
#Res BH 220 kHz #YBH 680 kHz #5weep 100 ms (601 pts)
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

8.6.2. 6 dB BANDWIDTH

LIMITS

FCC §15.407 (e)

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

RESULTS - 802.11n HT20, 5.8 GHz band

Channel [Frequency| 6 dB BW | 6 dB BW |Minimum
Chain O | Chain1 Limit
(MHz) (MHz) (MHz) (MHz)

Low 5745 17.2880 | 16.9080 0.5
Mid 5785 17.0590 | 16.8330 0.5
High 5825 16.9830 | 16.9050 0.5
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REPORT NO: R10526502-RF2A

FCC ID: DKNCS08

DATE: 2015-05-06

6 dB BANDWIDTH, Chain 0

6 dB BANDWIDTH Chain 0 LOW CH
s Agilent 22:19:43 Mar 13, 2815

RL

|Freq/ChanneI

Ref 48 dBm

Atten 48 dB

a Mkrl 17.288 MHz
-8.82 dB

#Peak

Center Freq
574500000 GHz
StartFreq
573236258 GHz
StopFreq
5.75763758 GHz

CF Step
2.52750008 MHz
Auto Man

Center 5.745 @88 GHz
#Res BW 100 kHz

#WBH 300 kHz

Span 25.27 MHz

Sweep 2,467 ms (1081 pts)

Freq Offset
B.AREEAARE Hz
Signal Track
On Off

6 dB BANDWIDTH Chain 0 MID CH
5 Agilent 22:26:03 Mar 13, 2015

RL

|Freq/ChanneI

Ref 48 dBm

Atten 48 dB

a Mkrl 17.859 MHz

-8.12 dB

#Peak

Center Freq
578500000 GHz
StartFreq
L.77221258 GHz
StopFreq
S.79778758 GHz

2.55750068 MHz
Auto Man

l CF Step

Center 5.785 @88 GHz
#Res BW 100 kHz

#WBH 300 kHz

Span 25.57 MHz

Sweep 2,467 ms (1081 pts)

Freq Offset
B.AREEAARE Hz
Signal Track
On Off

—
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REPORT NO: R10526502-RF2A

FCC ID: DKNCS08

DATE: 2015-05-06

6 dB BANDWIDTH Chain 0 HIGH CH
H Agilent 22:31:23 Mar 13, 2015

RL Freq/Channel

Ref 48 dBm

a Mkrl 16.983 MHz
8.25 dB

Atten 40 oB

#Peak
Log

19
dB/

Offst
18.8

dB
ol

-1.4
dBm

Center Freq
L.82500008 GHz
StartFreq
5.81225008 GHz
StopFreq
583775008 GHz

CF Step

#PAvg

2.55000069 MHz
Auto Man

V1 52
53 FC

AA
£t

Freq Offset
Al 5.60800000 Hz

FTun

Swp

Center 5.825 0800 GHz
#Res BH 100 kHz

Span 25.5 MHz
#JBH 366 kHz  Sweep 2.467 ms (1681 pts)

Signal Track
On Off]

6 dB BANDWIDTH, Chain 1

6 dB BANDWIDTH Chain 1 LOW CH
s Agilent 22:40:16 Mar 13, 2015

RL |Freq/ChanneI

Ref 48 dBm

Atten 48 oB

#Peak
Log

a Mkrl 16.388 MHz
Z0.05 dB Center Freq
3 5.74500008 GHz

18
dB/

Offst
18.8

StartFreq
5.73232500 GHz

dB

StopFreq
575767508 GHz

CF Step

253500000 MHz
Auto Man

Freq Offset
skl B.680068060 Hz

Signal Track
On Off]

Center 5.745 @66 GHz
#Res BH 100 kHz

Span 25.35 MHz ‘
#VBH 300 kHz  Sweep 2.467 ms (1601 ptz)

Page 92 of 191

UL LLC

FORM NO: CCSUP4701J

12 LABORATORY DR., RESEARCH TRIANGLE PARK, NC 27709

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

TEL: (919) 549-1400



REPORT NO: R10526502-RF2A

FCC ID: DKNCS08

DATE: 2015-05-06

6 dB BANDWIDTH Chain 1 MID CH
- Agilent 22:46:16 Mar 13, 2015

RL |Freq/ChanneI

a Mkrl 16.333 MHz Center Freq
Ref 48 dBm Atten 48 4B .23 dB 575500000 GHa
#Peak
Log
16 StartFreq
dB/ B.77236250 GHz
Offst
53'8 StopFreq
579763750 GHz
Ol 1R 1
L+ 2N | PRI TR RY |1 LT R AL IR, TF
o CF Step
252750000 MHz
#PAvy Auto Man
V1 sz Freq Offset
53 FC || 9.69000000 Hz
AR
£0f0 .
F%u)n Signal Track
On 0ff
Swp —
Center 5.785 @08 GHz Span 25.27 MHz
#Res BH 108 kHz #\VBH 300 kHz  Sweep 2.467 ms (1081 pts)

6 dB BANDWIDTH Chain 1 HIGH CH
5t Agilent 23:11:06 Mar 13, 2815

RL |Freq/ChanneI

Ref 48 dBm

Atten 48 dB

#Peak

a Mkrl 16.985 MHz
~8.39 4B Center Freq
: L.52000008 GHz

StartFreq
5.81221256 GHz

Stop Freq
583778758 GHz

CF Step

2.55756000 MHz
Auto Man

Freq Offset
vl ©.80606088 Hz

Signal Track
On Off

Center 5.825 000 GHz
#Res BH 100 kHz

#WBH 300 kHz

Span 25.57 MHz ‘
Sweep 2,467 ms (1081 pts)
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

8.6.3. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS - 802.11n HT20, 5.8 GHz band

Channel|Frequency|99% BW |99% BW
Chain 0 | Chain 1
(MHz) (MHz) [ (MHz)

Low 5745 17.6507| 17.6390
Mid 5785 17.6592 | 17.6477

High 5825 17.6702| 17.6531
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH
5 Agilent 22:14:07 Mar 13, 2015

RL

| Measure

Ch Freq 5.745 GHz

Trig Free

Occupied Bandwidth |Huerages: 20

"‘ Meas Off

Ref 28.79 dBm #Atten 28 dB

| Channel Power

#Samp I

Occupied BH

Log |

|
& ___l_._._ TP RRETICUNTI] I B Y ST i

18

dB/

ACP

Offst

18.8

dB

Multi Carrier

Center 5.745 8@ GHz

#Res BH 368 kHz #/BH 1.1 MHz

#5weep 100 ms (1008 pts)

|
Span 35.32 Mhz Power

Occupied Bandwidth
17.6507 MHz

-41.024 kHz
20.132 MH=z*

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pwr
x dB

Power Stat
99.00 ¥ CCDF

-26.88 dB

More
1 of 2

99% BANDWIDTH, Chain 0 MID CH
5 Agilent 22:21:51 Mar 13, 2015

| Measure

Ch Freq 5.785 GHz

Occupied Bandwidth |Huerages: 20

RL
|
Trig Free Meas Off
1| |

Ref 28.79 dBm

| Channel Power

#Atten 26 dB
#Samp

| |
Log PSR NI AU 1o ]
1@ ol Ll el el

‘ Occupied BH

dB/

ACP

Offst L LA AN

18.8

dB

Multi Carrier

Center 5.785 8@ GHz

#Res BH 368 kHz #/BH 1.1 MHz

#5weep 100 ms (1008 pts)

Span 35.29 Mz Power

Occupied Bandwidth
17.6592 MHz

-43.246 kHz
20.258 MH=z*

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pwr
x dB

Power Stat
99.00 ¥ CCDF

-26.88 dB

More
1 of 2
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

99% BANDWIDTH, Chain 0 HIGH CH

w Agilent 22:28:32 Mar 13, 2015

RL

Measure

Ch Freq 5.825 GHz

Trig Free

Occupied Bandwidth

Meas Off

[Averages: 2@ | |

Ref 28.79 dBm #Htten 20 dB

#Samp

Log
18

Channel Power

dB/

Offst

18.8

dB

J‘ Occupied BH
kT ‘ ACP

Center 5825 8@ GHz

+Res BH 368 kHz #YBH 1.1 MHz

Span 35.32 MHz
#Seep 100 m3 (1008 pts)

’ Multi Carrier
Power

Occupied Bandwidth
17.6782 MHz

Transmit Freq Error  -37.985 kHz
% dB Bandwidth 20.257 MHz*

Occ BH % Pwr 99.08 ¥
® dB -26.06 dB

Power Stat
CCDF

More
1of 2

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

w- Agilent 22:35:15 Mar 13, 2615

RL

| Measure

Ch Freq 5.745 GHz

Trig Free

Occupied Bandwidth

[Averages: 2@ | |

Meas Off

Ref 20.79 dBm #Htten 28 dB

| Channel Power

#Samp

Log
18

‘ Occupied BH

dB/

Offst [ lalu RRTTE

18.8

dB

ACP

Multi Carrier

Center 5745 0@ GHz

#Res BH 368 kHz #YBH 1.1 MHz

Span 35.29 MHz
#5weep 100 ms (1008 pts)

Power

Occupied Bandwidth
17.6390 MHz

Occ BH ¥ Pwr 99.00 %
® dB -26.00 dB

Power Stat
CCDF

More

Transmit Freq Error
% dB Bandwidth

-37.649 kHz
19.741 MHz*

1of2
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REPORT NO: R10526502-R
FCC ID: DKNCS08

F2A

DATE: 2015-05-06

99% BANDWIDTH, Chain 1 MID CH

% Agilent 22:42:44 Mar 13, 2015 RL | Measure
I I
Ch Freq G5.785 GHz Trig Freel Meas Off

Occupied Bandwidth

|Huerages: 20

Ref 20.79 dBm

#Atten 268 dB

| Channel Power

#5amp I I I I I Occupied BH
Log ok Lo g | Q
1@ I}  (FRIHITY T N i
4B/ i
Offst [ n ‘ ACP
19.8 .
dB ]
| Multi Carrier
Center 5.785 B0 GHz Span 35.23 MHz Power
#Res BH 360 kHz $UBH 1.1 MHz  #Sweep 108 ms (1008 pts)
Power Stat
Occupied Bandwidth Occ BH % Pwr  99.00 7 CCDF
17 5477 MHZ ®x dB -26.00 dB
Transmit Freq Error  -44.188 kHz 1Hofre2
% dB Bandwidth 19.736 MHz¥ v

99% BANDWIDTH, Chain 1 HIGH CH
st Agilent 23:09:40 Mar 13, 2015

RL

| Measure

Ch Freq
Occupied Bandwidth

0.825 GHz

Trig Free

|Huerages: 20

1 Meas Off

Ref 28.79 dBm

#Atten 268 dB

| Channel Power

#Samp

Log
18

____"ll__'_'._"_' i

| ‘ Occupied BH

dB/

18.8

Offst [ TL0 O A

ACP

dB

Multi Carrier

Center 5825 8@ GHz
#Res BH 360 kHz

#/BH 1.1 MHz

|
Span 35.18 MHz
#5weep 100 ms (1008 pts)

Power

Transmit Freq Error
% dB Banduidth

Occupied Bandwidth
17.6531 MHz

-42.457 kHz
19.897 MHz*

Occ BH % Pwr
% dB

99.00 %
-26.06 dB

Power Stat
CCDF

More
1 of 2
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

8.6.4. AVERAGE POWER

LIMITS

None; for reporting purposes only.

RESULTS - 802.11n HT20, 5.8 GHz band

Duty Cycle CF (dB)| 0.11 |Inc|uded in Calculations of Corr'd Power
Output Power Results
Channel | Frequency | Chain O Chain 1 Total
Meas Meas Corr'd
Power Power Power
(MHz) (dBm) (dBm) (dBm)
Low 5745 15.08 14.44 17.89
Mid 5785 15.00 14.43 17.84
High 5825 15.48 14.43 18.11
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

8.6.5. OUTPUT POWER

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz band. If transmitting antennas of directional gain greater than 6
dBi are used, both the maximum conducted output power and the maximum power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6
dBi.

DIRECTIONAL ANTENNA GAIN

The EUT operated in CDD mode. Therefore, for output power the chains were considered
uncorrelated and for Power Spectral Density, the chains were considered correlated.

The TX chains are uncorrelated and the antenna gain is the same for each chain. The
directional gain is equal to the antenna gain.

Chain O | Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional

Gain Gain Gain

(dBi) (dBi) (dBi)

2.50 2.50 2.50
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

RESULTS - 802.11n HT20, 5.8 GHz band

Antenna Gain and Limit

Channel | Frequency [Directional Power
Gain Limit
for Power
(MHz) (dBi) (dBm)
Low 5745 2.50 30.00
Mid 5785 2.50 30.00
High 5825 2.50 30.00
Duty Cycle CF (dB)| 0.11 Included in Calculations of Corr'd Power
Output Power Results
Channel | Frequency | Chain O Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5745 15.08 14.44 17.89 30.00 -12.11
Mid 5785 15.00 14.43 17.84 30.00 -12.16
High 5825 15.48 14.43 18.11 30.00 -11.89
Page 100 of 191
UL LLC

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

FORM NO: CCSUP4701J

TEL: (919) 549-1400



REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

8.6.6. Maximum Power Spectral Density (PSD)

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz band. If transmitting antennas of directional gain greater than 6
dBi are used, both the maximum conducted output power and the maximum power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6
dBi.

DIRECTIONAL ANTENNA GAIN

The EUT operated in CDD mode. Therefore, for output power the chains were considered
uncorrelated and for Power Spectral Density, the chains were considered correlated.

Power Spectral Density - The TX chains are correlated and the antenna gain is the same for
each chain. The directional gain is:

Antenna | 10 * Log (2 chains) [ Correlated Chains

Gain Directional Gain
(dBi) (dB) (dBi)
2.50 3.01 5.51
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

RESULTS - 802.11n HT20, 5.8 GHz band

Antenna Gain and Limits

Channel | Frequency |Directional PSD
Gain Limit
(MHz) (dBi) (dBm)
Low 5745 551 30.00
Mid 5785 5.51 30.00
High 5825 5.51 30.00
Duty Cycle CF (dB)| 0.11 Included in Calculations of Corr'd PSD
PSD Results
Channel | Frequency | Chain O Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5745 2.22 1.51 4.99 30.00 -25.01
Mid 5785 1.50 -0.34 3.80 30.00 -26.20
High 5825 2.34 0.24 4.54 30.00 -25.46
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

PSD, Chain 0

PSD, Chain 0 LOW CH

% Agilent 14:26:21 May 1, 20815 RL |Freq/ChanneI
Mkrl 5.743 928 GHz Center Freq
53592@ dBrm Atten 20 oB 2.215 dBm 574500000 GHa
Log
18 2 StartFreq
dB/ < 5.73150600 GHz
Offst
5%‘9 StopFreq
5.75300008 GHz
CF Step
270000008 MHz
#PAvy Auto Man
160
WL 52 Freq Offset
53 FS 0.99090000 Hz
AA
£0f0 .
F%u)n Signal Track
On 0ff
Swp —
Center 5.745 @88 GHz Span 27 MHz
#Res BH 1 MH=z #UBH 3 MHz Sweep 1 ms (601 pts) ‘
I

PSD, Chain 0 MID CH
W Agilent 14:29:68 May 1, 2015

RL

|Freq/ChanneI

Ref 20 dBm Atten 26 dB

Mkrl 5.783 515 GHz
1.496 dBm

#Avg
Log

18
dB/

Offst

Center Freq
5.76500860 GHz
StartFreq
577150008 GHz

StopFreq
579350008 GHz

Center 5.785 060 GHz
#Res BH 1 MHz

#YEH 3 MHz

Span 27 MHz
Sweep 1 ms (BB1 pts)

CF Step
2.70000000 MHz
Auto Man

Freq Offset
B.00006008 Hz

Signal Track
On Off]

—
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

PSD, Chain 0 HIGH CH
W Agilent 14:31:28 May 1, 2015

RL

|Freq/ChanneI

Ref 28 dBm Atten 28 B

Mkrl 5.826 215 GHz
2.339 dBm

#Avy
Log

18
dB/

Center Freq
L.82500008 GHz
StartFreq
L.81150008 GHz
Stop Freq
5.63850008 GHz

CF Step
2. 70000008 MHz
Auto Man

Center 5.825 @88 GHz

#hes BH 1 MHz #WBH 3 MHz

Span 27 MHz
Sweep 1 ms (681 pts)

Freq Offset
B.A0GEEAEE Hz

Signal Track
On Off

—

PSD, Chain 1

PSD, Chain 1 LOW CH
s Agilent 14:34:16 May 1, 2015

RL

|Freq/ChanneI

Ref 28 dBm Atten 28 B

Mkrl 5.746 215 GHz
1.585 dBm

#Avg
Log

18
dB/

Center Freq
574500008 GHz
StartFreq
573150008 GHz
Stop Freq
5.75850008 GHz

Center 5.745 000 GHz

#hes BH 1 MHz #WBH 3 MHz

Span 27 MHz
Sweep 1 ms (681 pts)

CF Step
2.700060000 MHz
Auto Man

Freq Offset
B.A0GEEAEE Hz
Signal Track
On Off
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

PSD, Chain 1 MID CH

% Agilent 14:36:51 May 1, 2015 RL |Freq/ChanneI
Mkrl 5.785 968 GHz Center Freq
53592@ dBrm Atten 20 oB -@.335 dBm 575500000 GHa
Log
18 StartFreq
dB/ a 577150600 GHz
Offst
5%‘9 StopFreq
579350008 GHz
CF Step
270000008 MHz
#PAvy Auto Man
160
WL Se Freq Offset
53 FS 600000000 Hz
AA
£0f0 .
F%u)n Signal Track
On 0ff
Swp —
Center 5.785 @08 GHz Span 27 MHz
#Res BH 1 MH=z #UBH 3 MHz Sweep 1 ms (601 pts)

PSD, Chain 1 HIGH CH
s Agilent 14:39:10 May 1, 2015

RL

|Freq/ChanneI

Ref 28 dBm Atten 28 B

Mkrl 5.826 988 GHz
3.241 dBm

#Avg
Log

18
dB/

Center Freq
L.82500008 GHz
StartFreq
L.81150008 GHz
Stop Freq
5.63850008 GHz

Center 5.825 000 GHz

#hes BH 1 MHz #WBH 3 MHz

Span 27 MHz
Sweep 1 ms (681 pts)

CF Step
2.700060000 MHz
Auto Man

Freq Offset
B.A0GEEAEE Hz

Signal Track
On Off

—
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

8.7. 802.11n HT40 MODE IN THE 5.8 GHz BAND

8.7.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS - 802.11n HT40 5.8 GHz band

Channel|Frequency| 26 dB BW |26 dB BW
Chain0 | Chain1l
(MHz) (MHz) (MHz)

Low 5755 40.31 40.19
High 5795 40.31 40.01
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

26 dB BANDWIDTH, Chain 0

26 dB BANDWIDTH, Chain 0 LOW CH
# Agilent 12:34:45 Mar 26, 2015 RL |Freq/ChanneI

a Mkrl 40,306 5 MHz Center Freq

%iai@ dBm Atten 26 dB -0,893 dB 575500000 Gl
StartFreq
572575008 GHz
Stop Freq
5.784250008 GHz

CF Step
5.55000006 MHz
Auto Man

Freq Offset
B.00000800 Hz
Signal Track
On Dff]
Center 5.755 088 § GHz Span 58.5 MHz
+Res BH 436 kHz #YBH 1.3 MHz  #Sneep 10O ms (1001 pts) ‘

26 dB BANDWIDTH, Chain 0 HIGH CH
- Agilent 12:43:17 Mar 26, 2015 RL [Freq/Channel

a Mkrl 40,306 5 MHz Center Freq

%iai@ dBm Atten 26 dB -0,109 dB 579500000 Gl
StartFreq
576575000 GHz
Stop Freq
5.62425008 GHz

CF Step
5.55000006 MHz
Auto Man

Freq Offset
B.00000800 Hz
Signal Track
On Dff]
Center 5.795 080 § GHz Span 58.5 MHz
+Res BH 436 kHz #YBH 1.3 MHz  #Sneep 10O ms (1001 pts) ‘
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REPORT NO: R10526502-RF2A

FCC ID: DKNCS08

DATE: 2015-05-06

26 dB BANDWIDTH, Chain 1

26 dB BANDWIDTH, Chain 1 LOW CH
5 Agilent 13:54:11 Mar 26, 2015

RL

|Freq/ChanneI

Ref 28 dBm

Atten 28 dB

a Mkrl 48,189 5 MHz

-8.925 dB

#Peak
Log

18

Center Freq
575500060 GHz
StartFreq
572575008 GHz
Stop Freq
5.784250008 GHz

]

Center 5,755 908 B GHz
#Res BH 430 kHz

#YBH 1.3 MHz

Span 58.5 MHz
#Seep 100 m3 (1001 pts)

CF Step
5.55000006 MHz
Auto Man

Freq Offset
B.AREEEAA6 Hz

Signal Track
On Dff]

—

26 dB BANDWIDTH, Chain 1 HIGH CH
5 Agilent 14:00:56 Mar 26, 2015

RL

|Freq/ChanneI

Ref 28 dBm

Atten 28 dB

a Mkrl 48.614 § MHz

—-B.355 dB

#Peak

Center Freq
579500000 GHz
StartFreq
576575000 GHz

Stop Freq
5.62425008 GHz

Center 5.795 808 B GHz
#Res BH 430 kHz

#YBH 1.3 MHz

Span 58.5 MHz
#Seep 100 m3 (1001 pts)

n

CF Step
5.55000006 MHz
Auto Man

Freq Offset
B.AREEEAA6 Hz

Signal Track
On Dff]

—

Page 108 of 191

UL LLC

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

FORM NO: CCSUP4701J
TEL: (919) 549-1400



REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

8.7.2. 6 dB BANDWIDTH

LIMITS

FCC §15.407 (e)

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

RESULTS - 802.11n HT40 5.8 GHz band

Channel | Frequency | 6 dBBW | 6 dB BW |Minimum
Chain 0 | Chain1 Limit

(MHz) (MHz) (MHz) (MHz)
Low 5755 35.1800 | 35.1900 0.5
High 5795 35.1200 | 35.1702 0.5
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

6 dB BANDWIDTH, Chain 0

6 dB BANDWIDTH Chain 0 LOW CH

W Agilent 12:40:01 Mar 26, 2615

RL

|Freq/ChanneI

Ref 28 dBm

Atten 28 dB

a Mkrl 35.18 MHz
-3.16 dB

#Peak

Center Freq
575500060 GHz
StartFreq
L.72886250 GHz
Stop Freq
5.78113758 GHz

Center 5.755 8@ GHz
#Res BH 108 kHz

+YBH 388 kHz

Span 52.27 MHz
Sweep 5 oms (1001 pts)

CF Step
5.22750066 MHz
Auto Man

Freq Offset
B.AREEEAA6 Hz
Signal Track
On Dff]

6 dB BANDWIDTH Chain 0 HIGH CH
s Agilent 12:49:57 Mar 26, 2015

RL

|Freq/ChanneI

Ref 28 dBm

Atten 26 dB

a Mkrl 35.1Z2 MHz
-2.74 dB

#Peak
Log

18
dB/

Offst

Center Freq
5.79508666 GHz
StartFreq
5.768675868 GHz
StopFreq
582132560 GHz

CF Step
5.26500006 MHz
Auto Man

Center 5.795 8@ GHz
#Res BH 100 kHz

#YBH 380 kHz

Span 52.65 MHz

Sweep 5067 ms (1081 pts)

Freq Offset
B.00006606 Hz
Signal Track
On 0]
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REPORT NO: R10526502-RF2A

FCC ID: DKNCS08

DATE: 2015-05-06

6 dB BANDWIDTH, Chain 1

6 dB BANDWIDTH Chain 1 LOW CH
5 Agilent 13:57:01 Mar 26, 2015

RL

|Freq/ChanneI

Ref 28 dBm

Atten 28 dB

a Mkrl 35.19 MHz
-1.99 dB

#Peak

Center Freq
575500060 GHz
StartFreq
5.72912508 GHz
Stop Freq
5.78087508 GHz

Center 5.755 8@ GHz
#Res BH 108 kHz

+YBH 388 kHz

Span 51.75 MHz
Sweep 5 oms (1001 pts)

Auto

CF Step
517508668 MHz
Man

Freq Offset
B.AREEEAA6 Hz
Signal Track
On Dff]

6 dB BANDWIDTH Chain 1 HIGH CH
s Agilent 14:05:45 Mar 26, 2015

RL

|Freq/ChanneI

Ref 28 dBm

Atten 20 dB

a Mkrl 35.178 2 MHz
1.81 dB

#Peak
Log

18
dB/

Offst

Center Freq
5.73500008 GHz
StartFreq
576995000 GHz
StopFreq
5.82005008 GHz

p
5.01000008 MHz

Auto

Man

Center 5.795 808 B GHz
#Res BH 100 kHz

#YBH 380 kHz

Span 58.1 MHz
Sweep 4.8 ms (1001 pts)

Freq Offset
B.00000800 Hz

Signal Track
0ff

—

On
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

8.7.3. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS - 802.11n HT40 5.8 GHz band

Channel[Frequency|99% BW |99% BW
Chain 0| Chain 1
(MHz) (MHz) | (MHz)

Low 5755 36.0082 | 36.0410

High 5795 36.0225 [ 36.0300
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH

- Agilent 18:18:31 May 4, 2015

RL [ HMeasure |

Ch Freq 5.755 GHz

Occupied Bandwidth

[Averages: 180

|
Trig Free Meas Off
| |

Ref 28 dBm Atten 28 dB

Channel Power

#Samp

Log

19

‘ Occupied BH

dB/

Offst

18.9

dB

L

| | Multi Carrier

|
Center 5.755 @66 GHz
#Res BH 750 kHz

#YBH 2.2 MHz

#5neep 100 ms (1001 pts)

Span 73 Mz Power

Occupied Bandwidth
36.0082 MHz

Transmit Freq Error  -78.698 kHz
% dB Bandwidth 38.517 MHz*

Occ BH % Pwr
% dB

Power Stat
99.00 % CCDF

-26.00 dB

More
1of?2

99% BANDWIDTH, Chain 0 HIGH CH

# Agilent 18:21:52 May 4, 2615

RL [ Teasire ]

Ch Freq
Occupied Bandwidth

9.795 GHz

Trig Free Meas Off

|Huerages: 168

| Channel Power

Ref 28 dBm Atten 28 B

#Samp

Log

18

‘ Occupied BH

dB/

Offst

18.9

ﬂp

12 l

Multi Carrier

|
Center 5.795 @688 GHz
#Res BW 750 kHz

#YBH 2.2 MHz

#3weep 100 ms (1001 pts)

Span 72 MHz Power

Occupied Bandwidth
36.0225 MHz

Transmit Freq Error  -15.140 kHz
% dB Bandwuidth

38.586 MHz*

Occ BH % Pwr
x dB

Power Stat
99.60 ¥ CCDF

-26.98 dB

More
1of 2
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH

% Agilent 10:28:13 May 4, 2015

RL

| Measure

Ch Freq 5.755 GHz

Occupied Bandwidth

Trig Free

[Averages: 180

l‘ Meas Off

Ref 28 dBm Atten 28 dB

Channel Power

#Samp

Log

‘ Occupied BH

19

W

dB/

Offst

18.9

dB

Multi Carrier

[
Center 5.755 @66 GHz
#Res BH 750 kHz

#YBH 2.2 MHz

#5neep 100 ms (1001 pts)

Power

Span 72 MHz

Occupied Bandwidth
36.0410 MHz

Transmit Freq Error  -75.113 kHz
% dB Bandwidth 38.603 MHz*

Occ BH % Pwr
% dB

Power Stat
99.00 % CCDF

-26.00 dB

More
1of?2

99% BANDWIDTH, Chain 1 HIGH CH

- Agilent 10:36:16 May 4, 2015

Heasure

Ch Freq
Occupied Bandwidth

Ref 28 dBm Atten 28 dB

3.793 GHz Trlg Free ‘ Meas Off
[Averages: 180

Channel Power

#Samp I

Occupied BH

19

Log !

dB/

Offst

ACP

18.9

dB

Multi Carrier

|
Center 5.795 @66 GHz
#Res BH 750 kHz

#YBH 2.2 MHz

#5neep 100 ms (1001 pts)

Power

Span 73 MHz

Occupied Bandwidth
36.0300 MHz

Transmit Freq Error  16.695 kHz
% dB Bandwidth

38.581 MHz*

Occ BH % Pwr
% dB

Power Stat
99.00 % CCDF

-26.00 dB

More
1of?2
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

8.7.4. AVERAGE POWER

LIMITS

None; for reporting purposes only.

RESULTS - 802.11n HT40 5.8 GHz band

Duty Cycle CF (dB)| 0.19 |Inc|uded in Calculations of Corr'd Power

Output Power Results

Channel | Frequency | Chain O Chain 1 Total
Meas Meas Corr'd

Power Power Power

(MHz) (dBm) (dBm) (dBm)

Low 5755 8.53 7.22 11.12
High 5795 8.96 7.92 11.67
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

8.7.5. OUTPUT POWER

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz band. If transmitting antennas of directional gain greater than 6
dBi are used, both the maximum conducted output power and the maximum power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6
dBi.

DIRECTIONAL ANTENNA GAIN

The EUT operated in CDD mode. Therefore, for output power the chains were considered
uncorrelated and for Power Spectral Density, the chains were considered correlated.

The TX chains are uncorrelated and the antenna gain is the same for each chain. The
directional gain is equal to the antenna gain.

Chain O | Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional

Gain Gain Gain

(dBi) (dBi) (dBi)

2.50 2.50 2.50
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

RESULTS - 802.11n HT40 5.8 GHz band

Antenna Gain and Limit

Channel | Frequency [Directional Power
Gain Limit
(MHz) (dBi) (dBm)
Low 5755 2.50 30.00
High 5795 2.50 30.00
Duty Cycle CF (dB)| 0.19 Included in Calculations of Corr'd Power
Output Power Results
Channel | Frequency | Chain O Chain 1 Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5755 8.53 7.22 11.12 30.00 -18.88
High 5795 8.96 7.92 11.67 30.00 -18.33
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

8.7.6. Maximum Power Spectral Density (PSD)

LIMITS

FCC §15.407 (a) (3)

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed 1 W. In addition, the maximum power spectral density shall not
exceed 30 dBm in any 500-kHz band. If transmitting antennas of directional gain greater than 6
dBi are used, both the maximum conducted output power and the maximum power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6
dBi.

DIRECTIONAL ANTENNA GAIN

The EUT operated in CDD mode. Therefore, for output power the chains were considered
uncorrelated and for Power Spectral Density, the chains were considered correlated.

The TX chains are correlated and the antenna gain is the same for each chain. The directional
gain is:

Antenna | 10 * Log (2 chains) [ Correlated Chains
Gain Directional Gain
(dBi) (dB) (dBi)

2.50 3.01 551

Page 118 of 191

UL LLC FORM NO: CCSUP4701J
12 LABORATORY DR., RESEARCH TRIANGLE PARK, NC 27709 TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC



REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

RESULTS

Antenna Gain and Limit

Channel | Frequency |Directional PSD
Gain Limit
(MHz) (dBi) (dBm)
Low 5755 5.51 30.00
High 5795 5.51 30.00
Duty Cycle CF (dB)| 0.19 Included in Calculations of Corr'd PSD
PSD Results
Channel | Frequency | Chain O Chain 1 Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5755 -4.91 -5.83 -2.14 30.00 -32.14
High 5795 -5.29 -5.90 -2.38 30.00 -32.38
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

PSD, Chain 0

PSD, Chain 0 LOW CH

% Agilent 14:43:46 May 1, 2015 RL |Freq/ChanneI
Mkrl 5.751 15 GHz Center Freq
53592@ dBrm Atten 20 oB -4.966 dBm 575500000 GHa
Log
18 StartFreq
dB/ B.72700000 GHz
Offst &
5%‘9 StopFreq
5.78200008 GHz
CF Step
L.oA000008 MHz
#PAvy Auto Man
160
WL 52 Freq Offset
53 FS 0.99090000 Hz
AA
£0f0 .
F%u)n Signal Track
On 0ff
Swp —
Center 5.755 @8 GHz Span 55 MHz
#Res BH 1 MH=z #UBH 3 MHz Sweep 1 ms (601 pts) ‘
I

PSD, Chain 0 HIGH CH
s Agilent 14:46:14 May 1, 2015

RL

|Freq/ChanneI

Ref 28 dBm Atten 28 B

Mkrl 5.793 26 GHz
-5.289 dBm

#Avg
Log

18
dB/

Center Freq
579500008 GHz
StartFreq
76750008 GHz
Stop Freq
562250008 GHz

Center 5.795 @6 GHz
#Res BH 1 MHz

#WBH 3 MHz

Span 55 MHz
Sweep 1 ms (681 pts)

CF Step
L.50aa600 MHz
Auto Man

Freq Offset
B.A0GEEAEE Hz

Signal Track
On Off

—
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

PSD, Chain 1

PSD, Chain 1 LOW CH

% Agilent 14:49:07 May 1, 2015 RL |Freq/ChanneI
Mkrl 5.753 @8 GHz Center Freq
53592@ dBrm Atten 20 oB -5.838 dBm 575500000 GHa
Log
18 StartFreq
dB/ B.72700000 GHz
Offst L
16.9
de StopFreq
5.78200008 GHz
CF Step
L.oA000008 MHz
#PAvy Auto Man
160
WL 52 Freq Offset
53 FS 600000000 Hz
AA
£0f0 .
F%u)n Signal Track
On 0ff
Swp —
Center 5.755 @8 GHz Span 55 MHz
#Res BH 1 MH=z #UBH 3 MHz Sweep 1 ms (601 pts) ‘
I

PSD, Chain 1 HIGH CH
s Agilent 14:51:32 May 1, 2015

RL

|Freq/ChanneI

Ref 28 dBm Atten 28 B

Mkrl 5.796 19 GHz
-5.968 dEm

#Avg
Log

18
dB/

Center Freq
579500008 GHz
StartFreq
76750008 GHz
Stop Freq
562250008 GHz

Center 5.795 @6 GHz

#hes BH 1 MHz #WBH 3 MHz

Span 55 MHz
Sweep 1 ms (681 pts)

CF Step
L.50aa600 MHz
Auto Man

Freq Offset
B.A0GEEAEE Hz

Signal Track
On Off

—
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

9. RADIATED TEST RESULTS

9.1. LIMITS

LIMITS

FCC §15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uvV/m) at 3m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

9.2. TX ABOVE 1 GHz 802.11a MODE IN THE 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL — ANTENNA 0)

HORIZONTAL
UL-RTP EMC: Chember C 5 Mar 2815 @5:08:17

Restricted Bondedge

Customer: Echostar

PI"DJBDt Number: 185265082 (15LBAGR4)
Canfig: IDBE7 (FCC3)

Mode: 11a, 5188MH=, AntH

Tested by: M. Molting

125

115

185

N}
Ul

85 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
£ Peak Limit CdBuU/m) |
33 R e B F L LT SRRt
4]
L
o] Nt N T U N SRS
B i
S TR NN DR M RN S

5 ‘ ' ' T 2BMHz/ ' ' ‘ ' 5 2

Frequency [GHz2
Range (GHz) REL/VEW Reffittn  Det/fwg Typ Sueep Pls #5ups/Mg  Ronge (GH2) REUAEY Ref/Attn  Det/fvg Typ Sueep Pts 13ups/tode P
1:55.2 THO-Bcdf) /3 IBTAA PEAK/Pur Avg(RMS)  Pwsec(futo) SPAT  HAXH | 2:55.2 1HC-EcB /3 167718 AUER/Pur AvgURMS)  PAmsec(futal BPRY  THETAUG 1

Marker |Frequency| Meter Det AT0062 |Amp/Cbl/|Corrected | Average | Margin |Peak Limit|PK Margin| Azimuth | Height | Polarity
(GHz) Reading (dB/m) | Fltr/Pad | Reading Limit (dB) |[(dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) | (dBuV/m)

1 *5.15 51.81 Pk 34.2 -23.2 62.81 - - 74 -11.19 117 273 H

2 *5.15 52.4 Pk 34.2 -23.2 63.4 - - 74 -10.6 117 273 H

3 *5.15 38.22 RMS 34.2 -23.2 49.22 54 -4.78 - - 117 273 H

4 *5.15 38.78 RMS 34.2 -23.2 49.78 54 -4.22 - - 117 273 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection

Page 123 of 191

UL LLC FORM NO: CCSUP4701J
12 LABORATORY DR., RESEARCH TRIANGLE PARK, NC 27709 TEL: (919) 549-1400

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



REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

VERTICAL
UL-RTF EMC: Chamber C 5 Mor 2015 B5:49:58

Restricted Bondedge

125

| ; ; | | Customer: Echostar

[ g ek Number: IBS26582 (15LBAR4)
: : : : : Config: IDBBY (FCC3

Mode: 11a, 5188MH=, AntA

[ T — -------- Tested by: M. Molting M

95 R —
S 3 ST SV PR OSSR S JRURI NOSS S
£ Peak Limit (dBuU/m)
Dj 75 rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
o=} ;
2 i
Y S il It T BTk
Qveroée Limié EdBuUﬁm)
S S e S e L M o s S

T

e ——r et . e
35 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
5 ZHMHz/ 5. 2
FI’_‘EqL,IEI’_\CH [GHZ]
Fange (GHz) REL/VEW Reffittn  Det/fug Typ Sueen Pts #5ups/Mg  Range (GHz) RELLVEN Ref/ftin  Det/fug Typ Sueeq Pts 43upstode  Fo
1:5-5.2 THC-6alB) /M IB1/18 PEAK/Pur eg(BM3)  Sesec(futol GEAT  NAXH

Marker |Frequency| Meter Det AT0062 |Amp/Cbl/|Corrected | Average | Margin |Peak Limit| PK Margin| Azimuth | Height | Polarity
(GHz) Reading (dB/m) | Fltr/Pad | Reading Limit (dB) |[(dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m) | (dBuV/m)

1 *5.15 48.76 Pk 34.2 -23.2 59.76 - - 74 -14.24 181 304 Vv

2 *5.15 53.09 Pk 34.2 -23.2 64.09 - - 74 -9.91 181 304 Vv

3 *5.15 38.28 RMS 34.2 -23.2 49.28 54 -4.72 - - 181 304 Vv

4 *5.15 39.42 RMS 34.2 -23.2 50.42 54 -3.58 - - 181 304 Vv
* - indicates frequency in CFR15.205/I1C7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

RESTRICTED BANDEDGE (HIGH CHANNEL — ANTENNA 0)

HORIZONTAL
125 UL-RTP EMC: Chomber C 9 Apr 2815 172822
: : Restricted Bondedge
Customer: Echostar
L e Praject Number: [B526582 (15LB0R4)
Config: IDBS7 (FCC3)
; : ; Mode: 11a, 524BMHz, AntA
185 ,, ,,,,,,,,, Tested by: M. Nolting
T
85
e
3
% 75
oo
T
65
45
SO SOOI SORR S SSUHORRNOUORURS NSRS SSOUORORON NOROR ORIt SRRSO SNSORORPR ROt SO
5.3 | 6MH=z 5,46
Frequency (GHz]
Ronge (GHz) REW/EN Fef/fttn  Det/fvg Typ Jueep Fis #3upsMode Fonge (Gtz) FEW/VBH Reffttn  Det/fwg Typ Sueep Fis 43wps/toce  Posit)
1:5.3-5.46 MBI/ A1 PEAK/Pur gURYS)  Zdnsectfuta) BEET  HARH 2:5.35 46 N6/ 118 AUERAPw ReglRHS)  ZEnectiuto] OB 1BTAE 115 d
Marker |Frequency| Meter Det AT0062 |Amp/Cbl/|Corrected | Average | Margin |Peak Limit|PK Margin| Azimuth | Height | Polarity
(GHz) Reading (dB/m) | Fitr/Pad | Reading Limit (dB) |[(dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) | (dBuV/m)
1 *5.35 40.66 Pk 34.5 -22.8 52.36 - - 74 -21.64 115 262 H
2 *5.396 43.38 Pk 34.5 -22.6 55.28 - - 74 -18.72 115 262 H
3 *5.35 32.19 RMS 34.5 -22.8 43.89 54 -10.11 115 262 H
4 *5.431 32.37 RMS 34.5 -22.3 44.57 54 -9.43 115 262 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

VERTICAL
UL-RTF EMC: Chamber C 9 Apr 2B15  17:53:40

125

Restricted Bondedge

Customer: Echostar
L S S Project Number: 18526582 (15LBEE4)
Contig: IDE87 (FCC3)
; : ; ; ; Maode: 11a, 524BMHz, AntA
151 Tested by: M. Nolting

e S St S R S e e
85

75

(dBul/m?2

&5

S5 oesgeps ......E..__ [ i.......... _.:.

45

5 3 ' ' ‘ ' TEMH=z/ ‘ ' ‘ ' 5. 45
Frequem:g [GH=z2

Fonge (GHz) REH/EH Ref/httn  Det/fvg Typ Sueep Pts  #upsMode Fonge (Gtz) FEW/UBH Reffttn  Det/fug Typ Sueep Pis 45ups/Hoce Ptﬁit|
1:5.3-3.46 1M(-Gdg) /I 187718 PEAK/Pur fg(RHS)  2lmsectPuta) 8881 HAsH

Marker |Frequency| Meter Det AT0062 |Amp/Cbl/|Corrected | Average | Margin |Peak Limit|PK Margin| Azimuth | Height | Polarity
(GHz) Reading (dB/m) | Fltr/Pad | Reading Limit (dB) | (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) | (dBuV/m)

1 *5.35 40.33 Pk 34.5 -22.8 52.03 - - 74 -21.97 177 335 \

2 *5.42 43.2 Pk 34.5 -22.4 55.3 - - 74 -18.7 177 335 \

3 *5.35 31.6 RMS 34.5 -22.8 43.3 54 -10.7 - - 177 335 \

4 *5.458 31.96 RMS 34.5 -22.1 44.36 54 -9.64 - - 177 335 \
* - indicates frequency in CFR15.205/1C7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10526502-RF2A

FCC ID: DKNCS08

DATE: 2015-05-06

HARMONICS AND SPURIOUS EMISSIONS- ANTENNA O

LOW CHANNEL ANTENNA O - PLOT

15

18 Mo 2815 14:22:59

145

95

ao
Ul

~J
Ul

UL-RTF EMC: Chamber C

Poak Limit CdBdU/m) | ; ; |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,J,,,,,,,,,,,,,,,,,,,,,,,,,1,,,,,,,,,,,,,,,,,,L,,,,,,,,,,,,,L,} ,,,,,,,, A Lo

Radiaoted Emizsions 3-Meters

Customer: Echostar

Project Number: 18526582 (15LEBE4)
C&Jmfig: 1bp87 (FCC3)

Mode: 11a, S5188MHz, AntB

Tested by: M. Nolting

UNTT Non-Restricted CdBuld/m)

[m)
o

(dBul/m2

[
9]

I
[9]]

LGHz)

Frequency

Rarge (Gliz)
1:1-5.Ha

3:5.83-6.19

REI/VEL
THC-fuclb /38

THC-Golf /30K

Ref /ftin
&1/8

187718

Det/fvy Typ
PEAK/Pur- Rsg(RH3)

Sueep
156nsec(Auto)

Pts 45ups it

FiE1

MR

HAEH

Range [Gz)
56,1518

FEAK/Pur fvgFM3)  4lnsectfuto) 561

RBL/UEN
1H(-fictB) /35

Fef fittn

Det ffvg Typ

Sueep Fts

7

PEAK/Pur Awg(RH3)  454msectiuto) 18k

H5upe/Hode
KAH

Fi

i

(i

Marker | Frequency | Meter Det |AT0062|Amp/Cbl/ | Corrected | Avg Limit | Margin | Peak Limit PK UNII Non- PK Azimuth | Height |Polarity
(GHz) |Reading (dB/m) | Fltr/Pad | Reading |(dBuV/m)| (dB) |[(dBuV/m)| Margin |Restricted| Margin | (Degs) | (cm)
(dBuv) (dBuv/m) (dB) |(dBuv/m)| (dB)
1 *2.336 53.12 PK3 32 -36.5 48.62 - - 74 -25.38 68.2 -19.58 44 280 H
*2.333 38.56 ADR 32 -36.5 34.06 54 -19.94 - - - - 44 280 H
2 *3.889 49.36 PK3 33.6 -34.4 48.56 - - 74 -25.44 68.2 -19.64 288 307 H
*3.89 34.89 ADR 33.6 -34.4 34.09 54 -19.91 - - - - 288 307 H
3 *2.334 54.73 PK3 32 -36.5 50.23 - - 74 -23.77 68.2 -17.97 101 295 \
*2.334 39.16 ADR 32 -36.5 34.66 54 -19.34 - - - - 101 295 \
4 *3.89 53.15 PK3 33.6 -34.4 52.35 - - 74 -21.65 68.2 -15.85 306 263 Vv
*3.884 37.15 ADR 33.6 -34.4 36.35 54 -17.65 - - - - 306 263 Vv
7 *15.537 | 41.87 PK3 40.4 -24.2 58.07 - - 74 -15.93 68.2 -10.13 273 283 Vv
*15.54 29.45 ADR 40.4 -24.2 45.65 54 -8.35 - - - - 273 283 Vv
6 10.358 45.11 PK3 37.3 -25.7 56.71 - - 74 -17.29 68.2 -11.49 205 304 Vv
5 10.358 46.14 PK3 37.3 -25.7 57.74 - - 74 -16.26 68.2 -10.46 275 288 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK3 - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: R10526502-RF2A

FCC ID: DKNCS08

DATE: 2015-05-06

MID CHANNEL ANTENNA O - PLOT

9 Mar ZB15

19:38:12

(RS

145

g5

UL-RTF EMC: Chaomber C

Customer:

PIDJEDt Nu
C
Made: 11a,

Echostar
mher: 18526582 (15LEBE4)
ntiig: IDEBT (FCC32

SZBEMHZz, AntB

Tested by: F. Lewis

Radioted Emissions 3-Meters

(dBuls/ma
h
o

n
9]

I
Ul

Frequency (GHz2

Range (Gliz)
1:1-5.88

3:5.68-6.15

REWB
THC-ficlb /38

THC-6lB)/ 30k

Refftin
78

167718

Det/fvg Typ Sueep
FERK/Fur- Avg(RM3)  15BnsecCutn)

PEAK/Pur- fvg (RHI)

Hnsecfuto)

Pts 3upsity
GERT HARH

oAt HeH

Rarge (Gifz) RBU/VEN
061518 1H-hedk) /35K

Ref fAitin

L] FERK/Fur Frg(RHS]

Detffvg Typ

Sueep

A54nsec(futn) 18k

Pts 45upe/tode

HeH

|

Pa

Marker | Frequency | Meter Det |AT0062 | Amp/Cbl/ | Corrected | Avg Limit | Margin | Peak Limit PK UNII Non- PK Azimuth | Height |Polarity
(GHz) |Reading (dB/m) | Fltr/Pad | Reading |(dBuV/m)| (dB) |(dBuV/m)| Margin |Restricted | Margin | (Degs) | (cm)
(dBuv) (dBuv/m) (dB) |(dBuv/m)| (dB)

1 *2.333 54.11 PK3 32 -36.5 49.61 - - 74 -24.39 68.2 -18.59 39 233 H
*2.333 38.77 ADR 32 -36.5 34.27 54 -19.73 - - - - 39 233 H

2 *3.889 51.05 PK3 336 -34.4 50.25 - - 74 -23.75 68.2 -17.95 112 363 H
*3.889 35.74 ADR 33.6 -34.4 34.94 54 -19.06 - - - - 112 363 H

3 *4.726 45.8 PK3 34.1 -32.9 47 - - 74 -27 68.2 -21.2 280 248 H
*4.728 35.35 ADR 34.1 -32.8 36.65 54 -17.35 - - - - 280 248 H

6 *2.333 54.64 PK3 32 -36.5 50.14 - - 74 -23.86 68.2 -18.06 191 267 \Y
*2.348 40.17 ADR 32 -36.4 35.77 54 -18.23 - - - - 191 267 \Y

7 *3.911 52.97 PK3 33.6 -33.9 52.67 - - 74 -21.33 68.2 -15.53 305 312 \Y
*3.888 36.96 ADR 33.6 -34.4 36.16 54 -17.84 - - - - 305 312 \Y

8 *4.727 4433 PK3 341 -32.8 45.63 - - 74 -28.37 68.2 -22.57 19 129 \Y
*4.727 33.58 ADR 341 -32.8 34.88 54 -19.12 - - - - 19 129 \Y

5 *15.598 | 39.63 PK3 40.4 -23.6 56.43 - - 74 -17.57 68.2 -11.77 305 204 H
*15.602 | 27.65 ADR 40.4 -23.6 44.45 54 -9.55 - - - - 305 204 H

10 *15.603 | 42.08 PK3 40.4 -23.6 58.88 - - 74 -15.12 68.2 -9.32 268 285 \Y
*15.6 29.88 ADR 40.4 -23.6 46.68 54 -7.32 - - - - 268 285 \Y

9 10.396 43.48 PK3 37.4 -24.5 56.38 - - 74 -17.62 68.2 -11.82 272 267 H
4 10.398 43.08 PK3 37.4 -24.4 56.08 - - 74 -17.92 68.2 -12.12 201 321 \Y

* - indicates frequency in CFR15.205/1C7.2.2 Restricted Band
PK3 - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: R10526502-RF2A

FCC ID: DKNCS08

DATE: 2015-05-06

HIGH CHANNEL ANTENNA O - PLOT

1d Mo 2815

1539185

(RS

145

g5

UL-RTF EMC: Chaomber C

Customer:
Project Number:
Canfig: IDBB7 (FCC3)
Made: 11a,
Tested by: M. Nolting

Echostar
185265682 (1ELEBB4)

S5Z248MH=z, AntB

Radioted Emissions 3-Meters

(dBuls/ma
h
o

n
9]

I
Ul

Frequency

LGHz)

Range (Gliz)
1:1-5.88

3:5.68-6.15

REWB
THC-ficlb /38

THC-6lB)/ 30k

Refftin
78

167718

Det/fvg Typ
FERK/Fur- Avg(RH3)

PEAK/Pur fvg(RM3)  dlmsecthuio] 5081 HAKH

Sueep
156nsec(Auto)

Pts 3upsity
GERT HARH

Range 1GHz)
56,1518

RBU/VEN

1H-hedk) /35K

Ref fAitin

L] FERKFur Frg(RMS]  454nseclfuta) 18k

Detffvg Typ

Sueep

Pts 45upe/tode

HeH

|

Pa

Marker | Frequency | Meter Det |AT0062 | Amp/Cbl/ | Corrected | Avg Limit | Margin | Peak Limit PK UNII Non- PK Azimuth | Height |Polarity
(GHz) |Reading (dB/m) | Fltr/Pad | Reading |(dBuV/m)| (dB) |(dBuV/m)| Margin |Restricted | Margin | (Degs) | (cm)
(dBuv) (dBuv/m) (dB) |(dBuv/m)| (dB)
1 *2.334 53.22 PK3 32 -36.5 48.72 - - 74 -25.28 68.2 -19.48 45 281 H
*2.332 38.68 ADR 32 -36.5 34.18 54 -19.82 - - - - 45 281 H
2 *3.89 49.53 PK3 33.6 -34.4 48.73 - - 74 -25.27 68.2 -19.47 288 307 H
*3.89 34.79 ADR 336 -34.4 33.99 54 -20.01 - - - - 288 307 H
3 *2.334 54.97 PK3 32 -36.5 50.47 - - 74 -23.53 68.2 -17.73 99 306 \
*2.334 39.41 ADR 32 -36.5 3491 54 -19.09 - - - - 99 306 Vv
4 *3.89 53.6 PK3 33.6 -34.4 52.8 - - 74 -21.2 68.2 -15.4 306 262 \
*3.884 37.15 ADR 33.6 -34.4 36.35 54 -17.65 - - - - 306 262 \Y
7 *15.709 40.9 PK3 40.4 -24 57.3 - - 74 -16.7 68.2 -10.9 272 242 \Y
*15.72 28.51 ADR 40.4 -24 44,91 54 -9.09 - - - - 272 242 \Y
5 10.478 41.21 PK3 37.5 -25.1 53.61 - - 74 -20.39 68.2 -14.59 291 324 H
6 10.482 40.38 PK3 37.5 -25.2 52.68 - - 74 -21.32 68.2 -15.52 205 305 \Y

* - indicates frequency in CFR15.205/1C7.2.2 Restricted Band
PK3 - U-NII: Maximum Peak

ADR - U-NIl AD primary method, RMS average
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

RESTRICTED BANDEDGE (LOW CHANNEL — ANTENNA 1)

HORIZONTAL

125

115

185

(dBul/m2
m ~] a0 [Na]
@] Ul &2} [}

]
ol

45 |-

UL-RTF EMC: Chamber C

5 Mar 2015 g5 2318

Peak Limit CdBuU/m) |

Config:
Mode: 11a,

Tested bHI M. Nu|timg M
T T T MVM

Restricted Boandedge

Customer:
Project Number: 10526582 (15LBBB4)
IDB8Y (FCC32

Fohostar

S18BMH=, Ant!

20MHz/

Range (GHz) RELUEN
1:55.¢

THO-6B) /M

Ref ffittn

Det fHwg T

S

up e
IB1/18 PEAK/Pur fvg(BMS)  nsec(futo)

Pt ¥5ups/fg

il I .

Range (Gliz)
:5-5.2

REL/VEN
IM(-Ef) /3

Refifittn  Det/fvg Typ Sneen Pts 43upsitde  Fo
167/ AUERAPur AegRMS)  Mmsec(futo) DBAT  1BBTAUG 1

Marker |Frequency| Meter Det AT0062 |Amp/Cbl/ | Corrected | Average | Margin |Peak Limit| PK Margin| Azimuth | Height | Polarity
(GHz) Reading (dB/m) | Fltr/Pad | Reading Limit (dB) |(dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m) | (dBuV/m)
1 *5.15 48.08 Pk 34.2 -23.2 59.08 - 74 -14.92 113 249 H
2 *5.15 49.62 Pk 34.2 -23.3 60.52 - 74 -13.48 113 249 H
3 *5.15 34.82 RMS 34.2 -23.2 45.82 54 -8.18 113 249 H
4 *5.15 35.64 RMS 34.2 -23.2 46.64 54 -7.36 113 249 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

VERTICAL
UL-RTF EMC: Chamber C 5 Mor 2015 B6:19:36

Restricted Bondedge

125

| ; ; | | Customer: Echostar

R g ek Number: IBS26582 (15LBAR4)
: : : : : Config: IDBBY (FCC3
; ; ; ; ; Maode: 11a, S518EMH=z, Antl

[ T — U . A Tested by: M. Molting

M,

95 S — e .

@
&1}

CdBul/m2
|
n

m
Ul

9]
ol

o e e e et

3 5 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
5 ZHMHz/ 5. 2
FI’_‘EqL,IEI’_\CH [GHZ]
Fange (GHz) REL/VEW Reffittn  Det/fug Typ Sueen Pts #5ups/Mg  Range (GHz) RELLVEN Ref/ftin  Det/fug Typ Sueeq Pts 43upstode  Fo
1:5-5.2 THC-6alB) /M IB1/18 PEAK/Pur eg(BM3)  Sesec(futol GEAT  NAXH

Marker |Frequency| Meter Det AT0062 |Amp/Cbl/ | Corrected | Average | Margin |Peak Limit|PK Margin| Azimuth | Height | Polarity
(GHz) Reading (dB/m) | Fitr/Pad | Reading Limit (dB) |[(dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) | (dBuV/m)

1 *5.15 41.64 Pk 34.2 -23.2 52.64 - - 74 -21.36 20 366 Vv

2 *5.15 45.3 Pk 34.2 -23.2 56.3 - - 74 -17.7 20 366 Vv

3 *5.15 32.52 RMS 34.2 -23.2 43.52 54 -10.48 - - 20 366 Vv

4 *5.15 33.12 RMS 34.2 -23.2 44.12 54 -9.88 - - 20 366 Vv
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

RESTRICTED BANDEDGE (HIGH CHANNEL — ANTENNA 1)

HORIZONTAL
UL-RTF EMC: Chamber C 9 fApr 2015 18:35:53

Restricted Boandedge

: : : | : Customer: Echostar

L A Project Number: [B526582 (15L8084)
: : : : : Config: IDB87 (FCC32

Mode: 11a, 5248MH=, Anti

125

[ L T rRREE— ........ Tested bHI M. Nu|timg
S S S O -
S S SOVt PN 18 O SR RO NSO SO SOOI S
3 Peak Limit CdBuU/m?
Y I —ne———ihee———na B —suu—_uihhaaaaaaaaaaaaaaae
[in)
z

m
Ul

ﬁver‘cxga Elrﬂ\t EdBuU/mj

S]]
l

5 3 ‘ ' ' ‘ TBHMAZ/ ' ' ‘ ' e

FI’_‘Equel’_\CH (GHZ)
Rarge: (GHz) RBLI/VEW Reffittn  Det/fvg Typ Sueep Pts #5ups/My  Rarge (GHz) RELI/VEN Ref/ftin  Det/fvg Typ Sueep Pts 43ups/tode P
1:5.3-5.46 -k ) /34 IHG/18 PEAK/Pur Aeg(RM3)  Psec(futo) BEAT  HAXH | 2:5.35.40 THC-EcB /3 187718 AUERAPur Fvg(RM3)  Phmsec(futo) S6RT  TBETAUG 11

Marker |Frequency| Meter Det AT0062 |Amp/Cbl/|Corrected | Average | Margin |Peak Limit|PK Margin| Azimuth | Height | Polarity
(GHz) Reading (dB/m) | Fitr/Pad | Reading Limit (dB) |[(dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m) | (dBuVv/m)
1 *5.35 40.66 Pk 34.5 -22.8 52.36 - - 74 -21.64 115 110 H
3 *5.35 32.16 RMS 34.5 -22.8 43.86 54 -10.14 - - 115 110 H
4 *5.352 32.55 RMS 34.5 -22.8 44.25 54 -9.75 - - 115 110 H
2 *5.37 43,78 Pk 34.5 -22.8 55.48 - - 74 -18.52 115 110 H
- indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

VERTICAL

|25 UL-RTP EMC: Chamker C 9 Apr ZB15 18:12:47
| i i Restricted Bondedge
Customer: Echostar

L L s S Project Number: [ASZE582 (151BA04)

Config: IDBBY (FCC3

| ; ; | | Made: 11a, 5248MHz, Antl

S T —— ........ Tested by: M. Molting

S - L ——-—————S S S itE

85

CdBul/ m2
|
o

6o
o5 : S
1RO P e e
4%
35
=3 16MHz/ 5.46
Fl"equemc&j (GHZ)
Rarge: (GHz) RBL/VEW Reffittn  Det/fvg Typ Sueep Pts #5upaMy  Rarge (GHz) RELIAVEY Ref/fitin  Det/fug Typ Sueep Pts 43upsitode P
1:5.3-5.46 THC-6 ) /M IB7/18 PEAK/Pur fegiBMS)  Swsec(fute) S381  HAXH

Marker |Frequency| Meter Det AT0062 |Amp/Cbl/|Corrected | Average | Margin |Peak Limit|PK Margin| Azimuth | Height | Polarity
(GHz) Reading (dB/m) | Fltr/Pad | Reading Limit (dB) |[(dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dBuV/m) | (dBuV/m)

1 *5.35 39.68 Pk 34.5 -22.8 51.38 - - 74 -22.62 34 369 Vv

2 *5.398 43.2 Pk 34.5 -22.6 55.1 - - 74 -18.9 34 369 Vv

3 *5.35 31.2 RMS 34.5 -22.8 42.9 54 -11.1 - - 34 369 \%

4 *5.451 31.86 RMS 34.5 -22.2 44.16 54 -9.84 - - 34 369 \%
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

HARMONICS AND SPURIOUS EMISSIONS- ANTENNA 1

LOW CHANNEL ANTENNA 1 - PLOT

UL-RTF EMC: Chamber C

15

14

Mor 2815

11:59: 32

145

95

ao
Ul

~J
Ul

Customer:
Project Number:

Contig
Mode: 11a,
Tested by: M. Nol

Echastar
185265682 C15LEBE4)
. IDE87 (FCC32
S1868MH=,

Anti
ting

Radiaoted Emizsions 3-Meters

[m)
o

(dBul/m2

[
9]

I
[9]]

Frequency

LGHz)

REI/VEL
THC-fuclb /38

Ref /ftin
&1/8

Rarge (Gliz)
1:1-5.Ha

Det/fvg T

3:5.83-6.19 THC-Golf /30K 187718

i

up e
FEAK/Fur- fvg(RM3)  156nsectfutn)

FEAK/Pur fvgFM3)  4Insectfuto) 5EE1  HAH

Pts 45ups it
GRE1 MK

061518

Range [Gz) [ Fef fittn

HC-AB) 30k E7/R

Det ffvg Typ

Sueep

PEAK/Pur Awg(RH3)  454msectiuto) 18k

Pts 45upetinde

e

it

i

Marker | Frequency | Meter Det |AT0062 | Amp/Cbl/ | Corrected | Avg Limit | Margin | Peak Limit PK UNII Non- PK Azimuth | Height |Polarity
(GHz) |Reading (dB/m) | Fltr/Pad | Reading |(dBuV/m)| (dB) |(dBuV/m)| Margin |Restricted | Margin | (Degs) | (cm)
(dBuv) (dBuv/m) (dB) |[(dBuv/m)| (dB)
1 *2.338 52.84 PK3 32 -36.4 48.44 - - 74 -25.56 68.2 -19.76 46 281 H
*2.333 38.83 ADR 32 -36.5 34.33 54 -19.67 - - - - 46 281 H
2 *3.89 49.7 PK3 33.6 -34.4 48.9 - - 74 -25.1 68.2 -19.3 288 312 H
*3.89 34.85 ADR 33.6 -34.4 34.05 54 -19.95 - - - - 288 312 H
3 *2.334 54.8 PK3 32 -36.5 50.3 - - 74 -23.7 68.2 -17.9 100 295 \
*2.334 39.45 ADR 32 -36.5 34.95 54 -19.05 - - - - 100 295 \
4 *3.89 52.84 PK3 33.6 -34.4 52.04 - - 74 -21.96 68.2 -16.16 306 269 \
*3.885 36.81 ADR 33.6 -34.4 36.01 54 -17.99 - - - - 306 269 \
6 *15.547 | 45.72 PK3 40.4 -24.2 61.92 - - 74 -12.08 68.2 -6.28 310 210 Vv
*15.539 329 ADR 40.4 -24.2 49.1 54 -4.9 - - - - 310 210 Vv
5 9.884 37.48 PK3 37.1 -25 49.58 - - - - 68.2 -18.62 341 152 Vv
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK3 - U-NII: Maximum Peak

ADR - U-NIl AD primary method, RMS average
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

MID CHANNEL ANTENNA 1 - PLOT

18 Mo Z2H15

18: 1481

HSUL—RTF’ EMC: Chomber C

145

95

og}
1]

~
9]

Radioted Emissions 3-Meters

Customer: Echostar

Project Number: 18526582 (15LEBBE4)
Contlig: IDEZY (FCC3D
Mode: 1la, 5288MHz, Antl
Tisted by: M. Nolting

UNII Non—Restricted C(dBul/m)

)}
o]}

(dBull/m?

1
Ul

Avg Limit (dBud/m)

I~
9]

Freqguency

(GH=z2

RELEW
THC-6clB )/ 33

Ref /fitin
748

Rarge (Gliz) Det /Py T
1:1-5.H

35.88-6.19 THC-Golf /30K 187718

" 14p
PEAKPur- fsg (RH3)

Sueep
156nsec(Aut o)

FEAKPur fvg(RM3)  4lnsecfPuto) 561

Pts  45upsiM
GAE1 - HiH

MR

Fange [6Hz)
5:6.1518

RELFUBW Refftttn  Det/fvg Typ Sueep Fts  45upe/tinde

HC-Glf) /30K 67/ PEAK/Pur Fwg(RM3)  43nsecChuto) 15k HAMH

Py
B

Marker | Frequency | Meter | Det | AT0062 | Amp/Cbl/ | Corrected | Avg Limit | Margin | Peak Limit PK UNII Non- PK Azimuth | Height |Polarity
(GHz) |Reading (dB/m) | Fltr/Pad | Reading |(dBuV/m)| (dB) |(dBuV/m)| Margin |Restricted| Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dB) |(dBuV/m)| (dB)

1 *2.342 52.86 PK3 32 -36.4 48.46 - - 74 -25.54 68.2 -19.74 45 281 H
*2.332 38.62 | ADR 32 -36.5 34.12 54 -19.88 - - - - 45 281 H
2 *3.89 49.51 PK3 33.6 -34.4 48.71 - - 74 -25.29 68.2 -19.49 288 305 H
*3.89 34.77 | ADR 33.6 -34.4 33.97 54 -20.03 - - - - 288 305 H
3 *2.334 54.62 PK3 32 -36.5 50.12 - - 74 -23.88 68.2 -18.08 100 295 \Y
*2.334 39.17 | ADR 32 -36.5 34.67 54 -19.33 - - - - 100 295 \Y
4 *3.89 53.69 PK3 33.6 -34.4 52.89 - - 74 -21.11 68.2 -15.31 306 262 \
*3.89 37.05 | ADR 33.6 -34.4 36.25 54 -17.75 - - - - 306 262 \
5 *15.602 41.49 PK3 40.4 -23.6 58.29 - - 74 -15.71 68.2 -9.91 152 392 H
*15.603 28.54 | ADR 40.4 -23.6 45.34 54 -8.66 - - - - 152 392 H
6 *15.602 46.53 PK3 40.4 -23.6 63.33 - - 74 -10.67 68.2 -4.87 310 210 \
*15.599 | 33.86 | ADR 40.4 -23.6 50.66 54 -3.34 - - - - 310 210 \

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

PK3 - U-NII; Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

HIGH CHANNEL ANTENNA 1 - PLOT

1d Mo 2815

13:14:54

HSUL—RTF’ EMC: Chomber C

145

g5

Peok Limit CdBU/m)

Radioted Emissions 3-Meters

Customer: Echostar

Project Number: 1B526582 (15LEBEE4)
Contlig: IDEZ7 (FCC3D
Mgde: 1o, 5248MHz, Ant!
Tested by: M. Nolting

UNTT Non-Restricted CdBuld/m)

@)
ul

(dBuls/ma

n
9]

ey

Avg Limit (dBuld/md

I
Ul

Frequency

LGHz)

REWB
THC-ficlb /38

Refftin

Range (Gliz)
1:1-5.88 78

3:5.68-6.15 THC-6lB)/ 30k 167718

Det/fvg T

up Pts 3upsity
FERK/Fur- Avg(RH3)

Sueep
15Bnsec(Auto) GART  HARH

PEAK/Pur fvg(RM3)  dlmsecthuio] 5081 HAKH

Range 1GHz)
56,1518

RBU/VEN Ref fAitin

IMC-Ac) /38 &7/R

Detffvg Typ

FERKFur Frg(RMS]  454nseclfuta) 18k

Sueep Pts 15upe/tode P

HeH i

Marker| Frequency | Meter Det |AT0062 [Amp/Cbl/F|Corrected| Avg Limit | Margin | Peak Limit PK UNII Non- PK Azimuth | Height | Polarity
(GHz) Reading (dB/m) | Itr/Pad | Reading | (dBuV/m)| (dB) |(dBuV/m)| Margin |Restricted| Margin | (Degs) | (cm)
(dBuv) (dBuv/m) (dB) |(dBuv/m)| (dB)
1 *2.334 52.98 PK3 32 -36.5 48.48 - - 74 -25.52 68.2 -19.72 45 280 H
*2.331 38.75 ADR 32 -36.5 34.25 54 -19.75 - - - - 45 280 H
2 *3.89 49.69 PK3 33.6 -34.4 48.89 - - 74 -25.11 68.2 -19.31 288 307 H
*3.89 34.83 ADR 33.6 -34.4 34.03 54 -19.97 - - - - 288 307 H
3 *2.334 54.6 PK3 32 -36.5 50.1 - - 74 -23.9 68.2 -18.1 100 294 \%
*2.334 39.28 ADR 32 -36.5 34.78 54 -19.22 - - - - 100 294 \%
4 *3.89 53.33 PK3 33.6 -34.4 52.53 - - 74 -21.47 68.2 -15.67 306 261 \%
*3.885 36.98 ADR 33.6 -34.4 36.18 54 -17.82 - - - - 306 261 \"
6 *15.716 45.02 PK3 40.4 -24 61.42 - - 74 -12.58 68.2 -6.78 310 215 \"
*15.719 31.85 ADR 40.4 -24 48.25 54 -5.75 - - - - 310 215 \"
5 14.304 36.36 PK3 39 -22.2 53.16 - - - - 68.2 -15.04 312 152 \"
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK3 - U-NII: Maximum Peak

ADR - U-NIl AD primary method, RMS average
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

9.3. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL
o UL"RTP_EMC . Chomber C 22 Feb 2815 11:33:82

Restricted Bondedge

: : : : : Customer: Echostar
(] e Project Number: 18526582 (15LBBER4)
; ; ; ; ; Config: IDBBT (FCC3)
: : ! ' ' Made: 11nHT28, 5188MHz, ZTX
11 A Tested by: M. Naolting

95

o
(o)

(dBul/ml
~
w

65
55
45
e s St St S e
5 ' ' ‘ LA ' ‘ ' 5.2
Frequency (GHz]
Ronge (GHz) REWAEH Refifitin  Det/fvg Typ Sueep Pts  #SupsMode Rorge (Gtiz) FEN/VEN Refffittn  Det/fwg Typ Sueep Pis 4iwpsitoce  Posit)
1:5-5.2 BB I PEM/Fur gURYS)  nsectta) SO31  HAH 3552 IHCEE)/M 1818 BUERMPw gl ZBneectiute] S8 1DOTAC 111 4
Marker | Frequency | Meter | Det | AT0067 |Amp/Cbl/| DCCorr |Corrected | Average | Margin Peak PK Azimuth| Height | Polarity
(GHz) |Reading (dB/m) | Fltr/Pad (dB) Reading Limit (dB) Limit Margin | (Degs) | (cm)
(dBuv) (dBuV/m) | (dBuV/m) (dBuv/m)| (dB)
1 *5.15 49.25 Pk 35.2 -23.2 0 61.25 - - 74 -12.75 111 271 H
2 *5.148 54.5 Pk 35.2 -23.3 0 66.4 - - 74 -7.6 111 271 H
3 *5.15 37.77 | RMS 35.2 -23.2 11 49.88 54 -4.12 - - 111 271 H
4 *5.149 38.56 | RMS 35.2 -23.3 11 50.57 54 -3.43 - - 111 271 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

VERTICAL
UL-RTF EMC: Chamber C 22 Feb 2B15  12:58:27

125

Restricted Bondedge

; ; ; ; Customer: Echostar
115 ; 3 ; ; Project Number: |B526582 (15LBABA)
: : : : : Config: IDBBT C(FCC3)
: 3 : : Mode: 11nHT28, S188MHz, 2TX
185 Tested by: M. Nolting M

(dBul/m?2

Avercde Limit CdBLU/in ; i i ; / :
T A AN (OO SSSS PSS SO SR |, S e oo

5 ' ' | CEMHzs ' | ' 5.2
Frequency (GHz2

Fonge (GHz) REH/EH Ref/httn  Det/fvg Typ Sueep Pts  #upsMode Fonge (Gtz) FEW/UBH Reffttn  Det/fug Typ Sueep Pis 45wps/toce  Posit)
1552 1M(-Gdg) /I 187718 PEAK/Pur fg(RHS)  2lmsectPuta) 8881 HAsH

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

1 *5.15 45.84 Pk 35.2 -23.2 0 57.84 - - 74 -16.16 41 101 \%

2 *5.149 48.55 Pk 35.2 -233 0 60.45 - - 74 -13.55 41 101 \Y

3 *5.15 34.57 RMS 35.2 -23.2 11 46.68 54 -7.32 - - 41 101 \Y

4 *5.149 35.08 RMS 35.2 -233 11 47.09 54 -6.91 - - 41 101 \Y
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

RESTRICTED BANDEDGE (HIGH CHANNEL)

HORIZONTAL
UL-RTF EMC: Chamber C 9 fApr 2015 19:28:10

Restricted Boandedge

125

; : : ; ; Customer: Echostar

L A Project Number: [B526582 (15L8084)
‘ : : : i Config: IDBET7 (FCC3)

Made: 11nHT28, 524BMHz, 2TX

1@5 Tested bHI M. Nu|timg
L B —
TP U UMM 8RO OSSO MU MMM SO ROPROPS SOOI N
£ Peak Limit CdBuU/m)
Dj T e R o rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
Jos| H
z

e e

5 3 ‘ ' ' ‘ TBHMAZ/ ' ' ‘ ' e

Rarge: (GHz) RBLI/VEW Reffittn  Det/fvg Typ Sueep Pts #5ups/My  Rarge (GHz) RELI/VEN Ref/ftin  Det/Avg Typ Sueep Pts 43ups/tode P
1:5.3-5.46 -k ) /34 IHi/14 PEAK/Pur Aeg(RM3)  Pwsec(futo) BEAT  HAXH | 2:5.35.40 THC-EcB /3 18714 AUERAPur Fvg(RM3)  Phmsec(futo) G6RT  TBETAUG 11

Marker | Frequency | Meter Det AT0062 |Amp/Cbl/F| DCCorr |Corrected| Average | Margin | Peak Limit PK Azimuth | Height | Polarity
(GHz) Reading (dB/m) Itr/Pad (dB) Reading Limit (dB) | (dBuV/m) | Margin | (Degs) | (cm)
(dBuv) (dBuv/m)| (dBuV/m) (dB)

1 *5.35 43.61 Pk 34.5 -22.8 0 55.31 - - 74 -18.69 114 262 H

3 *5.35 33.83 RMS 34.5 -22.8 11 45.64 54 -8.36 - - 114 262 H

2 *5.43 45.18 Pk 34.5 -22.3 0 57.38 - - 74 -16.62 114 262 H

4 *5.45 34.18 RMS 34.5 -22.2 11 46.59 54 -7.41 - - 114 262 H
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

VERTICAL
125 UL-RTF EMC: Chamber T 9 Apr ZB15 19:34: 47
| : Restricted Bondedge
Customer: Echostar
L L s S Project Number: [ASZE582 (151BA04)
Canfig: IDB8BTY (FCC3)
Made: 11nHT28, 5248MH=z, 2TxX
72 e . Tested by: M. Molting
95
55
e
3
=75
a5
o
65
55
45
L S SO SO JS OSSN SN SO.SON SRS SO S
5.3 16MHz/ 5.46
Frequemcg (GH=z2
Rarge: (GHz) RBL/VEW Reffittn  Det/fvg Typ Sueep Pts #5upaMy  Rarge (GHz) RELIAVEY Ref/fitin  Det/fug Typ Sueep Pts 43upsitode P
1:5.35.% THC-6lBD /M 1B7/18  PEAK/Pur fegBMD)  2wsectfutol SEAL  HAXH
Marker | Frequency | Meter Det AT0062 | Amp/Cbl/ | DCCorr |Corrected| Average | Margin | Peak Limit PK Azimuth | Height | Polarity
(GHz) Reading (dB/m) Fltr/Pad (dB) Reading Limit (dB) | (dBuv/m) | Margin | (Degs) | (cm)
(dBuv) (dBuv/m) | (dBuV/m) (dB)
1 *5.35 39.99 Pk 34.5 -22.8 0 51.69 - 74 -22.31 64 104 \
2 *5.45 42.71 Pk 34.5 -22.2 0 55.01 - 74 -18.99 64 104 \
3 *5.35 30.9 RMS 34.5 -22.8 A1 42.71 54 -11.29 64 104 \
4 *5.458 31.75 RMS 34.5 -22.1 A1 44.26 54 -9.74 64 104 \

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL - PLOT

C
M

Customer: Echostar

F£DJBDt Number: 18526582 C15LEBB4)

5UL—RTP EMC: Chombker C 2 Mar 2815 16:34:45

Rodioted Emissions 3-Meters

nfig: IDABY (FCC3)
de: 1 1nHTZ8, 5188MHz,
Tested by:F.Lewis

21X

oo
o

Peak Limit ¢dBUY/m)

-~
(%]

CdBul/m2
m
n

on
[

I
)

Frequency (GHz)

Roge Gtz RGUABH  Rel/itin  Del/ivg Typ Sicep
1155 M6/ BB PERK/Pur hg(RG)  IS6nsectulo) GAAT KA

35.86-6.13 MG/ 30k 187/14 PERK/Fur Rug(RH)  HmsecCiuta) Se8t  HAH

Pis Iopofode |  Roge 1) FOWAVBN  Ref/ittn  Det/fg Tup
5.6, 1516 IMCAOB)/ A EIM PR/ Avg M) ASdnsec(hute) 16k HAK Hﬁa‘

Suep [ Fusit‘

Marker | Frequency | Meter Det |AT0062 | Amp/Cbl [ DC Corr | Corrected | Avg Limit | Margin | Peak Limit PK UNII Non- PK Azimuth | Height | Polarity
(GHz) |Reading (dB/m) | /Fltr/Pad | (dB) Reading | (dBuV/m) | (dB) | (dBuV/m) | Margin | Restricted | Margin | (Degs) | (cm)
(dBuVv) (dBuVv/m) (dB) (dBuVv/m) (dB)
1 *2.334 52.79 PK3 32 -36.5 0 48.29 - - 74 -25.71 68.2 -19.91 40 216 H
*2.334 47.81 | ADR 32 -36.5 0 43.31 54 -10.69 - - - - 40 216 H
2 *3.889 51.56 PK3 33.6 -34.4 0 50.76 - - 74 -23.24 68.2 -17.44 122 359 H
*3.889 46.19 | ADR 33.6 -34.4 0 45.39 54 -8.61 - - - - 122 359 H
3 *4.708 46.18 PK3 34.1 -32.9 0 47.38 - - 74 -26.62 68.2 -20.82 286 290 H
*4.708 41.23 ADR 34.1 -32.9 0 42.43 54 -11.57 - - - - 286 290 H
4 *2.334 54.37 PK3 32 -36.5 0 49.87 - - 74 -24.13 68.2 -18.33 191 240 \%
*2.334 48.96 ADR 32 -36.5 0 44.46 54 -9.54 - - - - 191 240 \%
5 *3.889 53.21 PK3 33.6 -34.4 0 52.41 - - 74 -21.59 68.2 -15.79 304 296 \%
*3.889 47.75 | ADR 33.6 -34.4 0 46.95 54 -7.05 - - - - 304 296 "
7 *4.694 44.15 PK3 341 -33.1 0 45.15 - - 74 -28.85 68.2 -23.05 198 281 Vv
*4.692 39.52 | ADR 341 -33.2 0 40.42 54 -13.58 - - - - 198 281 Vv
6 10.357 42.55 PK3 37.3 -25.8 0 54.05 74 -19.95 68.2 -14.15 201 278 Vv

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK3 - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: R10526502-RF2A

FCC ID: DKNCS08

DATE: 2015-05-06

MID CHANNEL - PLOT

2 Mar 2815

145532

oo
o

-~
o

5 UL-RTF EMC: Chamber C

Peok Limit CdBul/m?

Custom

er: Echostar

Froject Number:

[0as7 (FCC3

Cin{ig
Mpde: 11nHTZH, 5ZHEMH=z,
Tested by:B. Kiewrdg

Rodioted Emissions 3-Meters

18526582 (15LEEE4)

21X

UNII MNon-Restricted CdBulUYm)

CdBul/m)
m
(8]

on
[

Avg Limit CdBu

I
)

Foange (6Hz)

1:1-5.88

3:5.88-6.15

RBLLEU
1H-6f 1./ 8k

=61/ 28k

Ref/ittn

Tet g T

Siep | Prs

YF
8178 PERK/Pur Pvg(RAS)  Futo b

167414 PERK/Pur fgRHS)  Auto 5

FonpeMode
e

A

Rarge (Biz)

51516

RENAUBH
1(-eB)/ 3k

Reffittn

1]

Dt /by Ty

Supep Pis 45upsitode chit‘

FERK/Pur fvg(RMS)  Auto 1ok HAEH

Hﬂ

Marker| Frequency | Meter | Det | AT0062 | Amp/Cbl | DC Corr | Corrected | Avg Limit |Margin | Peak Limit PK UNII Non- PK Azimuth | Height |Polarity
(GHz) Reading (dB/m) | /Fltr/Pad| (dB) Reading | (dBuV/m) | (dB) | (dBuV/m) | Margin | Restricted | Margin | (Degs) (cm)
(dBuv) (dBuVv/m) (dB) | (dBuv/m)| (dB)
1 *2.333 52.83 PK3 32 -36.5 0 48.33 - - 74 -25.67 68.2 -19.87 36 218 H
*2.334 47.8 ADR 32 -36.5 0 433 54 -10.7 - - - - 36 218 H
2 *3.889 51.39 PK3 33.6 -34.4 0 50.59 - - 74 -23.41 68.2 -17.61 124 346 H
*3.889 46.11 ADR 33.6 -34.4 0 45.31 54 -8.69 - - - - 124 346 H
5 *2.334 54.06 PK3 32 -36.5 0 49.56 - - 74 -24.44 68.2 -18.64 74 288 \"
*2.334 49.13 ADR 32 -36.5 0 44.63 54 -9.37 - - - - 74 288 \"
6 *3.889 52.25 PK3 33.6 -34.4 0 51.45 - - 74 -22.55 68.2 -16.75 307 313 \%
*3.889 43.35 ADR 33.6 -34.4 0 42.55 54 -11.45 - - - - 307 313 \%
4 *15.602 38.74 PK3 40.4 -23.6 0 55.54 - - 74 -18.46 68.2 -12.66 119 392 H
*15.598 33.43 ADR 40.4 -23.6 A1 50.34 54 -3.66 - - - - 119 392 H
8 *15.601 41.79 PK3 40.4 -23.6 0 58.59 - - 74 -15.41 68.2 -9.61 311 250 \%
*15.599 33.79 ADR 40.4 -23.6 A1 50.7 54 -3.3 - - - - 311 250 \%
3 10.4 40.52 PK3 37.4 -24.4 0 53.52 - - 74 -20.48 68.2 -14.68 273 237 H
7 10.397 40.2 PK3 37.4 -24.4 0 53.2 - - 74 -20.8 68.2 -15 203 245 \%

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK3 - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

HIGH CHANNEL - PLOT

2 Mar 2815

17:58:47

5 UL-RTF EMC: Chamber C

oo
o

-~
o

Pook Limit C(dBul/m)

Rodioted Emissions 3-Meters

Customer:

Echostar

F
C

o ject Number:

18526582 (15LEEE4)

mpig

[0as7 (FCC3

Mgde: 11nHT28, 5248MHz,
Tested by:F.Lewis/F.Foote

21X

CdBul/m)
m
(8]

on
[

UNII MNon-Restricted CdBulUYm)

Avg Limit ColBull/m)

I
)

Foange (6Hz)

1:1-5.88

3:5.88-6.15

RBLLEU
1H-6f 1./ 8k

=61/ 28k

Ref/ittn
8178

187414

Tet /g Typ
PERK/Fur Arg(RAS)

ey

PERKFur fug(RAS)  41nsec(futa) 5081 HAH

Sieqp Pto Fpesiode
S6ncecluto) BN HAH

51516

Rarge (Biz)

FEHAVBN

1(-eB)/ 3k

Reffittn

1]

Dt /by Ty

Sueep

FERK/Pur freg(RMS)  45dmeec(Puto) 16k

Pis 45upsitode chit‘

ﬁ—aﬁa‘

HAzH

Marker| Frequency | Meter | Det | AT0062 | Amp/Cbl | DC Corr | Corrected | Avg Limit | Margin |Peak Limit PK UNII Non- PK Azimuth | Height [Polarity
(GHz) Reading (dB/m) | /Fltr/Pad| (dB) Reading | (dBuV/m) | (dB) |(dBuV/m)| Margin |Restricted | Margin (Degs) (cm)
(dBuv) (dBuVv/m) (dB) | (dBuv/m)| (dB)

1 *2.331 52.52 PK3 32 -36.5 0 48.02 - - 74 -25.98 68.2 -20.18 50 282 H
*2.339 47.33 ADR 32 -36.4 0 42.93 54 -11.07 - - - - 50 282 H

2 *3.881 49 PK3 33.6 -34.5 0 48.1 - - 74 -25.9 68.2 -20.1 192 309 H
*3.885 43.31 ADR 33.6 -34.4 0 42.51 54 -11.49 - - - - 192 309 H

3 *4.752 48.2 PK3 341 -32.8 0 49.5 - - 74 -24.5 68.2 -18.7 96 101 H
*4.752 44.07 ADR 341 -32.8 0 45.37 54 -8.63 - - - - 96 101 H

4 *2.333 54.33 PK3 32 -36.5 0 49.83 - - 74 -24.17 68.2 -18.37 208 335 \
*2.333 49.06 ADR 32 -36.5 0 44.56 54 -9.44 - - - - 208 335 \

5 *3.889 52.95 PK3 33.6 -34.4 0 52.15 - - 74 -21.85 68.2 -16.05 300 264 \
*3.889 47.5 ADR 33.6 -34.4 0 46.7 54 -7.3 - - - - 300 264 \

6 10.477 40.15 PK3 37.5 -25.1 0 52.55 - - 74 -21.45 68.2 -15.65 276 325 H

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

PK3 - U-NIl: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

9.4.

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL

TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 5.2 GHz BAND

22 Fek ZB15

1482015

125 UL-RTF EMC: Charber C

15
185

95

0
o]}

Peak Limit CdBuU/m) |

Restricted Bondedge

Customer:
PPDJBDt Number:
Canfig: IDBET7 (FCC3)

Mode: 11nHT4B, 5198MH=z,
Tested by: M. Molting

Fohostar

2TH

18526502 (15LBBB4)

CdBul s/ m2

55

45 . """ TP f"? """""""""

Qveraée Limié [dBuU%m]

b e e e e

2OMHz/

5 5.2
Frequency [GHz2
Range (GHz) REL/VEW ReffAttn  Det/fwg Typ Sueep Pla #5ups/Mg  Ronge (GH2) RELAEY Ref/Atin  Det/fvg Typ Sueep Pts 43upz/tode P
1:55.2 W6/ IB/18 PEMK/Rr AvgRMS)  Mwocclfuto) SAR1 WX | 2:5°5.7 M6/ IB/IR AUERAur MRSl Mmeectiute) SAR1  TRETAUG 1A
Marker| Frequency | Meter | Det | AT0067 [Amp/Cbl/| DCCorr | Corrected | Average |Margin Peak PK Azimuth| Height | Polarity
(GHz) Reading (dB/m) | Fltr/Pad (dB) Reading Limit (dB) Limit Margin | (Degs) | (cm)
(dBuv) (dBuV/m) |(dBuV/m) (dBuv/m)| (dB)
1 *5.15 49.22 Pk 35.2 -23.2 0 61.22 - 74 -12.78 107 257 H
2 *5.15 53.97 Pk 35.2 -23.2 65.97 - 74 -8.03 107 257 H
3 *5.15 37.64 | RMS 35.2 -23.2 .19 49.83 54 -4.17 107 257 H
4 *5.15 38.26 | RMS 35.2 -23.2 .19 50.45 54 -3.55 107 257 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10526502-RF2A

DATE: 2015-05-06

FCC ID: DKNCS08
VERTICAL
|25 UL-RTP EMC: Chamker C 272 Fek 215 15:83: 21
| i i | | Restricted Bondedge
; ; ; | : Customer: Echostar
[ g ek Number: IBS26582 (15LBAR4)
: H H : ' Config: IDB8Y (FCC3)
| : : | | Made:11nHT4B, 5108MH=, 2TX
S T —— ........ Tested by: M. Molting
S i S - —— T T T
T O U O UU OVt OV SUURUROO HSUU SUOON SOOI /o SNUOR | SO

CdBul/m2
|
n

Y St At 0000 SN SN SO Sl 1 S SO
Qveroge Limiti, EdBuU/;m) ; ; ; ; ; ;
Sl g — somooeee] — e gl T P
g
A5 e O O U T T = GHE [ R
LS S
5 2HMHz/ 5.2
FI’_‘EqL,IEI’_\CH [GHZ]
Fange (GHz) REL/VEW Reffittn  Det/fug Typ Sueen Pts #5ups/Mg  Range (GHz) RELLVEN Ref/ftin  Det/fug Typ Sueeq Pts 43ups/tode  Fo
1:55.2 W6l /18 PEM/Pr AvgRMS) PuoccCfuto) BEAT NN
Marker | Frequency | Meter | Det | AT0067 |Amp/Cbl/| DCCorr | Corrected | Average |Margin Peak PK Azimuth| Height | Polarity
(GHz) |Reading (dB/m) | Fltr/Pad (dB) Reading Limit (dB) Limit Margin | (Degs) | (cm)
(dBuVv) (dBuV/m) |(dBuV/m) (dBuv/m)| (dB)
1 *5.15 46.77 Pk 35.2 -23.2 0 58.77 - - 74 -15.23 64 106 \Y
2 *5.15 48.67 Pk 35.2 -23.2 0 60.67 - - 74 -13.33 64 106 \Y
3 *5.15 33.78 | RMS 35.2 -23.2 .19 45.97 54 -8.03 - - 64 106 \Y
4 *5.15 34.32 | RMS 35.2 -23.3 .19 46.41 54 -7.59 - - 64 106 \Y

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

RESTRICTED BANDEDGE (HIGH CHANNEL)

HORIZONTAL
125 UL-RTF EMC: Chambsr C 2 Apr 2ZB15 20 A7 55
| ' Restricted Bondedge
Customer: Echostar
L e Project Number: 18528502 (15B004)
Conflig: IDB87 (FCC3)
Mode: 11nHT48, 523BMH=z, 2TX
1@5 ................................................................................................. Tested bg: M. Nﬂ\ting
L L T B S B LRI T PTT R TP
Lo S S O O S S S S S
£ Peak Limit CdBuU/m)
I s, I S S—————————
[in)
o

L S
5.3 16MH=z/ 5 4e
FFEC}]UEI’WCH EGHZ]
Runge (Ghaz) REHUEW Ref/fttn  Det/hwg Typ Suesp Pta ¥5upa/Hg Rurge (GHz) RELUEN Ref/fittn  Detifhvg Typ Suesp Pts #upsode P
1:5.3-5.4 WOl IE/18 PEM/Par g5 Pnocclfuto) BEET MR | 250540 WOl /18 AUER/ur AvgRMS) necctfuto) BRAT HETAUS 1
Marker | Frequency | Meter | Det | AT0062 |Amp/Cbl/| DCCorr | Corrected | Average |Margin Peak PK Azimuth| Height | Polarity
(GHz) |Reading (dB/m) | Fltr/Pad (dB) Reading Limit (dB) Limit Margin | (Degs) | (cm)
(dBuVv) (dBuV/m) |(dBuVv/m) (dBuv/m)| (dB)
1 *5.35 42.71 Pk 34.5 -22.8 0 54.41 - - 74 -19.59 114 261 H
2 *5.364 44.42 Pk 34.5 -22.8 0 56.12 - - 74 -17.88 114 261 H
3 *5.35 32.91 | RMS 34.5 -22.8 .19 44.8 54 -9.2 - 114 261 H
4 *5.35 33.83 | RMS 34.5 -22.8 .19 45.72 54 -8.28 - 114 261 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

VERTICAL
|25 UL-RTF EMC: Chomber C 9 Apr ZB15 28:34:83
| i i Restricted Bondedge
Customer: Echostar
115 e Project Mumber: 185265682 (15LBAGE4)
: Config: IDB87 (FCC3)
Mode: 11nHT48, S23BMH=z, 2T
185 U U U AU R Tested by: M. Molting
g5 ...............................................................................................................................
T e T S
£ flPeak Limit CdBul/m)
s WSS ST WSSt S S SO
[an] H H
E : :
L Ll A A A il i S i
ﬂver‘cxgée Limitj, EdBuU/im] z
5 i e PR S S ————— o
T T I P T T T —— L —
0
L R SO OO U U St SO
5.3 16MHz/ 5. 46
Fr‘equemc&j (GHZ]
Rarge: (GHz) RBL/VEW Reffittn  Det/fvg Typ Sueep Pts #5upaMy  Rarge (GHz) RELIAVEY Ref/fitin  Det/fug Typ Sueep Pts 43upsitode P
Marker| Frequency | Meter | Det | AT0062 |Amp/Cbl/| DCCorr | Corrected | Average | Margin Peak PK Azimuth| Height | Polarity
(GHz) Reading (dB/m) | Fltr/Pad (dB) Reading Limit (dB) Limit Margin | (Degs) | (cm)
(dBuVv) (dBuV/m) | (dBuV/m) (dBuv/m)| (dB)
1 *5.35 39.64 Pk 34.5 -22.8 0 51.34 - - 74 -22.66 111 118 Vv
3 *5.35 30.35 | RMS 34.5 -22.8 .19 42.24 54 -11.76 - - 111 118 Vv
4 *5.449 31.93 | RMS 34.5 -22.2 .19 44.42 54 -9.58 - - 111 118 \
2 *5.452 42.62 Pk 34.5 -22.1 0 55.02 - 74 -18.98 111 118 \

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL - PLOT

2 Mar 2815

281437

5 UL-RTF EMC: Chamber C

oo
o

Peak Limit ¢dBUY/m)

-~
(%]

Rodioted Emissions 3-Meters

Customer: Echostar

Froject Number: 18226582 (15LEHE4)
Contig: ID@E7 (FCC3

Made: 1 1nHT48, 5198MH=z, 2TX

TFath by:F . Lewis/F.Foote

CdBul/m2
m
n

on
[

I
)

Frequency (GHz)

RBU/UBH
(-6 )./ 38k

Ref/ftin
a7/8

Tet /g T

Ronge (61t) )
1155 PERK/Fur Bug(RIS)

35.86-6.13 MG/ 30k 187114

Siep Pis Foups/Moce
ISbnsectulo) 6T K

PERKFur Rug(RNS1  4fmsecCuta) 5881 HAXH

Rerge (B1z)
5.6, 1516

TEMUEN  Ref/iitn  Detifvg Tyn Seep Ple A/t

IMC-BeB)/ 30 BT FERK/Pur feg(RMS)  40dmeec(huto) 16k HARR

Fusit‘

ﬁ—aﬁa‘

Marker| Frequency | Meter | Det | AT0062 |Amp/Cbl|DC Corr| Corrected | Avg Limit |Margin| Peak PK UNII Non- PK Azimuth |Height [Polarity|
(GHz) [Reading (dB/m) |/Fitr/Pad| (dB) Reading |(dBuV/m) | (dB) Limit | Margin | Restricted | Margin | (Degs) | (cm)
(dBuVv) (dBuV/m) (dBuv/m)| (dB) | (dBuV/m) (dB)
1 *2.334 52.77 | PK3 32 -36.5 0 48.27 - - 74 -25.73 68.2 -19.93 39 213 H
*2.334 47.39 | ADR 32 -36.5 0 42.89 54 -11.11 - - - - 39 213 H
2 *3.911 51.53 PK3 33.6 -33.9 0 51.23 - - 74 -22.77 68.2 -16.97 120 388 H
*3.889 46.13 | ADR 33.6 -34.4 0 45.33 54 -8.67 - - - - 120 388 H
3 *4.727 49.81 PK3 34.1 -32.8 0 51.11 - - 74 -22.89 68.2 -17.09 98 110 H
*4.726 46.27 | ADR 34.1 -32.9 0 47.47 54 -6.53 - - - - 98 110 H
5 *2.347 55.44 | PK3 32 -36.4 0 51.04 - - 74 -22.96 68.2 -17.16 203 396 \%
*2.347 49.75 | ADR 32 -36.4 0 45.35 54 -8.65 - - - - 203 396 \%
6 *3.889 52.56 | PK3 33.6 -34.4 0 51.76 - - 74 -22.24 68.2 -16.44 298 260 \%
*3.889 47.05 | ADR 33.6 -34.4 0 46.25 54 -7.75 - - - - 298 260 \%
4 *15.57 37.62 PK3 40.4 -24.1 0 53.92 - - 74 -20.08 68.2 -14.28 169 320 H
*15.57 32.8 ADR 40.4 -24.1 .19 49.29 54 -4.71 - - - - 169 320 H
7 *15.57 38.23 PK3 40.4 -24.1 0 54.53 - - 74 -19.47 68.2 -13.67 275 314 \%
*15.57 33.14 | ADR 40.4 -24.1 .19 49.63 54 -4.37 - - - - 275 314 \%

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

PK3 - U-NII; Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

HIGH CHANNEL - PLOT

2 Mar 2815 £23:13:356

5 UL-RTF EMC: Chamber C

oo
o

Peok Limit CdBul/m?

-~
o

Rodioted Emissions 3-Meters

Echostar
18526582 (15LEEE4)

Customer:
Froject Number:
Cgnfig: IDEBT (FCC3

Made: 1 1nHT48, 5238MHz, 2TX
Taated by:F . Lewis/F.Foote

UNII MNon-Restricted CdBulUYm)

CdBul/m)
m
(8]

on
[

I
)

RBLLEU
1H-6f 1./ 8k

Ref/ittn
8178

Det fvg T

Foange (6Hz) 3 Ty
PERK/Fur Arg(RAS)

1:1-5.88
3:5.88-6.15

=61/ 28k 187414

Siep Pis
56nsecl uto) 66N

PERKFur fug(RAS)  41nsec(futa) 5081

FonpeMode
e

A

Rarge (Biz)

51516

FEWUBL  Refiten  Detifig Tup Supep

IMC-BeB)/ 30 BT FERK/Pur feg(RMS)  40dmeec(huto) 16k HARR

Pis 45upsitode chit‘

Hﬂ

Marker| Frequency | Meter | Det | AT0062 | Amp/Cbl | DC Corr | Corrected | Avg Limit | Margin Peak PK UNII Non- PK Azimuth | Height | Polarity
(GHz) Reading (dB/m) | /Fltr/Pad| (dB) Reading |(dBuV/m)| (dB) Limit Margin |Restricted | Margin (Degs) (cm)
(dBuv) (dBuVv/m) (dBuV/m)| (dB) | (dBuV/m) (dB)
1 *2.33 524 PK3 32 -36.5 0 47.9 - - 74 -26.1 68.2 -20.3 48 347 H
*2.334 46.99 ADR 32 -36.5 0 42.49 54 -11.51 - - - - 48 347 H
2 *3.908 49.18 PK3 33.6 -33.9 0 48.88 - - 74 -25.12 68.2 -19.32 277 340 H
*3.888 43.57 ADR 33.6 -34.4 0 42.77 54 -11.23 - - - - 277 340 H
3 *2.347 55.55 PK3 32 -36.4 0 51.15 - - 74 -22.85 68.2 -17.05 202 398 \"
*2.347 49.69 ADR 32 -36.4 0 45.29 54 -8.71 - - - - 202 398 \"
5 *4.766 48.53 PK3 34.1 -33.1 0 49.53 - - 74 -24.47 68.2 -18.67 209 398 \%
*4.767 44.77 ADR 34.1 -33.1 0 45.77 54 -8.23 - - - - 209 398 \%
7 *15.69 38.08 PK3 40.4 -23.7 0 54.78 - - 74 -19.22 68.2 -13.42 310 274 \Y
*15.69 32.82 ADR 40.4 -23.7 .19 49.71 54 -4.29 - - - - 310 274 \Y
4 2.43 46.23 PK3 32.2 -36.1 0 42.33 - - 74 -31.67 68.2 -25.87 114 202 \Y
8 2.451 46.15 PK3 32.2 -35.9 0 42.45 - - 74 -31.55 68.2 -25.75 320 378 \%
6 2.452 41.79 Pk 32.2 -35.9 0 38.09 - - 74 -35.91 68.2 -30.11 0-360 151 \%

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

Pk - Peak detector
PK3 - U-NII; Maximum Peak

ADR - U-NIl AD primary method, RMS average

Page 149 of 191

UL LLC

12 LABORATORY DR., RESEARCH TRIANGLE PARK, NC 27709

FORM NO: CCSUP4701J

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

TEL: (919) 549-1400




REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

9.5. TX ABOVE 1 GHz 802.11a MODE IN THE 5.8 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL — ANTENNA 0)

HORIZONTAL
UL-RTP EMC: Chember C 5 Mar 2815 @7:47:18

20
Eondedge

: : : : : Customer: Echostar
T . Project Numker: 18526562 (150EBRGE4
; : : ; ; Config: IDH87 (FCC3
: : : : : Mode: 11o, 5745Hz, Antd
Al S S Tested by: M. Nolting

Peck (Limit [cBm

e

e e e e

5.625 ‘ ' ' ‘ T3MHz/ ' ' ‘ ' 5.755
Frequemcg [GH=z]

Farge (62! RBUMBN  Ref/ftin  Delifig Tup Seem  Pls s/
BEEETE IR WG PR BagRHD)  MsecCiuto) 8901 HAYH

Marker | Frequency | Meter Det AT0062 | Amp/Cbl/F | Conversion | Corrected | Peak Limit | PK Margin | Azimuth | Height | Polarity
(GHz) Reading (dB/m) Itr/Pad |Factor (dB) | Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
3 5.715 -58.47 Pk 34.6 -21.8 11.8 -33.87 -27 -6.87 116 230 H
1 5.725 -49.19 Pk 34.6 -21.8 11.8 -24.59 -17 -7.59 116 230 H
2 5.725 -48.13 Pk 34.6 -21.8 11.8 -23.53 -17 -6.53 116 230 H
Pk - Peak detector
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

VERTICAL
UL-RTP EMC: Chamber C 5 Mer 2015 18:14:15

24

Bondedge

Customer: Echostar
18 e e B g et Number: 1B5PE5E2 (15
; : ; ; ; Contlig: IDBEY (FCC3
Made: 1 1o, 5745MHz, BAntHA

[ S ........ Tested by: M. Nolting
— w 8 ...................................................................................................................................................................................
B T T (ELRTTTEERERERN & A 2 ......................................

Peck (Limit (dBm

L

T

5,625 ‘ ' ‘ B I = =y — ' ‘ ‘ 5. 755

Rarge (B2 FULBL  Ref/ftin  Det/fvg Typ Suesp  Pts 454/t
1BEESTE AR BB PEGRPur fgRMS)  Sseclfute) SHB1 NARH

Marker | Frequency | Meter Det AT0062 | Amp/Cbl/F | Conversion | Corrected | Peak Limit | PK Margin | Azimuth | Height | Polarity
(GHz) Reading (dB/m) Itr/Pad |Factor (dB) | Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
3 5.692 -63.6 Pk 34.6 -21.8 11.8 -39 -27 -12 165 336 \%
2 5.724 -47.03 Pk 34.6 -21.8 11.8 -22.43 -17 -5.43 165 336 Vv
1 5.725 -51.96 Pk 34.6 -21.8 11.8 -27.36 -17 -10.36 165 336 Vv
Pk - Peak detector
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

RESTRICTED BANDEDGE (HIGH CHANNEL — ANTENNA 0)

HORIZONTAL
UL-RTP EMC: Chamber C 5 Mer 2015 89:82:18

24

Bondedge

Customer: Echostar

Project Mumber: 185265682 (15LEBEE4)

Conflig: IDEBY (FCC3)
: : : Made: 1o, S28Z5Hz, Antd

RN S R S Tested by: M. Nolting

5.5 ‘ ' ‘ T 2EMHz/ ' ' ‘ ‘ 5

Rarge. (B! LR Ref/itin  Det/fug T Suesp Pts 45/t
1584 W68/ BAR PERK/Pur uglRHS)  Husectiutol SOB1 KT

Marker |Frequency| Meter | Det | AT0062 |Amp/Cbl/ | Conversion | Corrected | Peak Limit | PK Margin| Azimuth | Height | Polarity
(GHz) Reading (dB/m) Fltr/Pad | Factor (dB) | Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
1 5.85 -56.48 Pk 34.9 -21.2 11.8 -30.98 -17 -13.98 283 310 H
3 5.851 -56.67 Pk 34.9 -21.2 11.8 -31.17 -17 -14.17 283 310 H
2 5.86 -63.52 Pk 34.9 -21.2 11.8 -38.02 -27 -11.02 283 310 H
4 5.927 -64.53 Pk 35.1 -21.2 11.8 -38.83 -27 -11.83 283 310 H
Pk - Peak detector
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

VERTICAL
-q UL-RTP EMC: Chaoamber C 5 Mar 2815 H9:52:23
| ' | Bondedge
Customer: Echostar
L N 177 T e I Project Number: 1B526582 (1SLEAB4)
Contlig: IDEBY (FCC3)
Maode: 1 1o, 5825H=z, AntH
[ [ SRS SR S S RO SO Tested by: M. Nolting
B L I S S S O O SRRSO SO
- — S N o WU S S— — —

Feak Limit (cdfm)

e
=3
Ll
e
=5 T S e e
=6 e e e
7 e e R o o

5.8 2UMHz S 5

FFEqUEﬁCEﬂ EGHZ]
Rarge: (GHz) RN Refftin  Detitivg Typ Susepn Pts 45upsiit
1580 THC-EB3/31 B/le PERK/Pur ugRMG)  nsectfiulol OBBT  MAXH

Marker | Frequency | Meter Det AT0062 |Amp/Cbl/F|Conversion| Corrected | Peak Limit | PK Margin | Azimuth | Height | Polarity
(GHz) Reading (dB/m) Itr/Pad |Factor (dB) | Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
1 5.85 -59.65 Pk 34.9 -21.2 11.8 -34.15 -17 -17.15 86 273 \Y
2 5.975 -64.59 Pk 35.2 -21 11.8 -38.59 -27 -11.59 86 273 \Y

Pk - Peak detector
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REPORT NO: R10526502-RF2A

FCC ID: DKNCS08

DATE: 2015-05-06

HARMONICS AND SPURIOUS EMISSIONS — ANTENNA O

LOW CHANNEL ANTENNA O - PLOT

18 Mar 2815

28.56:46

oo
o

-
o

5 UL-RTF EMC: Chamber C

Customer:
Froject Number:
Tg: [DEs7 C(FCC3
5745MH=z,
Tested by:F.Lewis

Cant
Made:

a,

Echostar
10526502 (15LEBE4)

AntH

Rodioted Emissions 3-Meters

CdBuls/m2
m
(8]

o
o

I
n

Frequency (GH=z2

3

Range (61

115,88

:5.88-6. 15

REL/VBU
THC-5alE)./ 30k

1Hi-6af 1/ ek

Ref/Rtin
)

187418

let g Typ
PERK/Pur ArglRIS)

FERKFur Rug (RS

ts {Supstiods

Siep P
Sénseclfuta) BN

Hmsectfvio) 56

HAH
HiH

Rarge (B2}
501518

FEUABH
105/ 30k

Ref/ittn  Det/Ag Tup

Supep

Pts #5ups/Mock

@A PEA/Pur freg(RH3)  43dmsec(futo) 16k

HAxH A-360)

Pasit|

Marker | Frequency | Meter Det |AT0062|Amp/Cbl/ | Corrected | Avg Limit | Margin | Peak Limit PK UNII Non- PK Azimuth | Height |Polarity
(GHz) |Reading (dB/m) | Fltr/Pad | Reading |(dBuV/m)| (dB) |(dBuV/m)| Margin |Restricted| Margin | (Degs) | (cm)
(dBuVv) (dBuv/m) (dB) |[(dBuv/m)| (dB)
1 *2.334 53.12 PK3 32 -36.5 48.62 - - 74 -25.38 68.2 -19.58 245 273 H
*2.334 37.83 ADR 32 -36.5 33.33 54 -20.67 - - - - 245 273 H
2 *3.89 49.57 PK3 33.6 -34.4 48.77 - - 74 -25.23 68.2 -19.43 290 308 H
*3.89 34.69 ADR 33.6 -34.4 33.89 54 -20.11 - - - - 290 308 H
4 *2.334 50.34 PK3 32 -36.5 45.84 - - 74 -28.16 68.2 -22.36 290 298 \
*2.334 35.89 ADR 32 -36.5 31.39 54 -22.61 - - - - 290 298 \
5 *3.89 52.58 PK3 33.6 -34.4 51.78 - - 74 -22.22 68.2 -16.42 306 261 \
*3.885 36.73 ADR 33.6 -34.4 35.93 54 -18.07 - - - - 306 261 \
3 6.232 42.88 PK3 35.6 -29 49.48 - - 74 -24.52 68.2 -18.72 276 251 H
6 6.232 41.24 PK3 35.6 -29 47.84 - - 74 -26.16 68.2 -20.36 216 314 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band

PK3 - U-NII; Maximum Peak

ADR - U-NIl AD primary method, RMS average
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REPORT NO: R10526502-RF2A

FCC ID: DKNCS08

DATE: 2015-05-06

MID CHANNEL ANTENNA O - PLOT

18 Mar 2815

18

U827

oo
o

-~
(%]

5 UL-RTF EMC: Chamber C

Pook Limit C(dBUl/m)

Cont
Made:

Customer: E

FFGJth Num
i

Ma,

chostar
ber:

g 10887 (FCC3)
5785MHz,
Tesated by:F.Lewis

AntHE

Rodioted Emissions 3-Meters

10526502 (15LEEE4)

CdBul)/m2
m
n

o
o

UNII Man-Restricted CdBuli/m)

fAvg Limit CoBull/m)

I
on

Frequency (GHz2

Range (5H)
115,58

35.08-6.15

REU/VBU
THC-5alE)./ 30k

1M-6aE)/ 6k

Ref/Rtin
)

187/18

Det/fug Typ
PERK/Pur ArglRIS)

FERK/Fur Rvg(RNS1  41msecChutn) 5881 HAKH

S Pts dopeiioce
Sénsecliuta) B HOH

Rarge (6!
56,1518

1M/ 3ok

FEH/ VBN Ref/Attn

lith]

Dt/ Tup Suee

Pis 45wps/iock Fosit‘

FEAK/Pur Aeg(RH3)  43dmsec(iutn) 18k

i Hiﬂ‘

Marker | Frequency | Meter Det |AT0062| Amp/Cbl/ | Corrected | Avg Limit |Margin|Peak Limit PK UNII Non- PK Azimuth | Height |Polarity
(GHz) |Reading (dB/m) | Fltr/Pad Reading |(dBuV/m)| (dB) |(dBuV/m)| Margin |Restricted| Margin | (Degs) | (cm)
(dBuv) (dBuVv/m) (dB) |(dBuV/m)| (dB)
1 *2.332 52.85 PK3 32 -36.5 48.35 - - 74 -25.65 68.2 -19.85 44 271 H
*2.347 38.38 ADR 32 -36.4 33.98 54 -20.02 - - - - 44 271 H
2 *3.89 49.79 PK3 33.6 -34.4 48.99 - - 74 -25.01 68.2 -19.21 288 307 H
*3.89 34.49 ADR 33.6 -34.4 33.69 54 -20.31 - - - - 288 307 H
5 *2.334 51.24 PK3 32 -36.5 46.74 - - 74 -27.26 68.2 -21.46 293 296 \Y
*2.334 37.21 ADR 32 -36.5 32.71 54 -21.29 - - - - 293 296 \Y
6 *3.89 53.36 PK3 33.6 -34.4 52.56 - - 74 -21.44 68.2 -15.64 306 264 \
*3.89 36.8 ADR 33.6 -34.4 36 54 -18 - - - - 306 264 \
3 6.271 40.56 PK3 35.6 -28.6 47.56 - - 74 -26.44 68.2 -20.64 212 313 \
7 6.271 42.88 PK3 35.6 -28.6 49.88 - - 74 -24.12 68.2 -18.32 279 250 H
4 14.048 36.77 PK3 38.6 -21.6 53.77 - - 74 -20.23 68.2 -14.43 118 297 H

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

PK3 - U-NII; Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

HIGH CHANNEL ANTENNA O - PLOT

18 Mar 2815 £23:13:38

5 UL-RTF EMC: Chamber C

Rodioted E

Customer: Echo

Conti 1oasy
Made:l 11a, 582
Tested by:F.Le

FFGJBgt Number:

missions 3-Meters

star

1526582 C15LEBRAD
(FCC3

5MHz, AntB

wis

oo
o

-~
(%]

CdBul)/m2
m
n

o
o

I
on

Frequency (GHz2

Range (6Hz) REU/LBU Fef/ftin  Det/ivg Typ Sueep Ptz 5upe/Mode Rarge (GHz) FEH/ VBN Ref/Attn
1:1-5.88 {Mi-6dB1/20k  87/B PERK/Pur Avg(RHS)  156nseclfuta) AT HAKH

5:6.15-16 IM-6dB) /3 B
35.08-6.15 1M-6aE)/ 6k 187/18  PERK/Fur Rug(RNS)  $imsecCAuto) 5681 HAH

Dt/ Ty Sueep Pis 45wps/iock Fosit‘

FEAK/Pur AegiRHS)  d3dmsecCiute) 18k MAKH E*}ﬁﬂ‘

Marker| Frequency | Meter Det |AT0062| Amp/Chbl/| Corrected | Avg Limit |Margin |Peak Limit PK UNII Non- PK Azimuth | Height | Polarity
(GHz) Reading (dB/m) | Fltr/Pad Reading |(dBuV/m)| (dB) |(dBuV/m)| Margin |Restricted| Margin (Degs) (cm)
(dBuv) (dBuVv/m) (dB) |(dBuV/m)| (dB)

1 *2.346 52.75 PK3 32 -36.4 48.35 - - 74 -25.65 68.2 -19.85 46 274 H
*2.348 38.35 ADR 32 -36.4 33.95 54 -20.05 - - - - 46 274 H

2 *3.889 49.61 PK3 33.6 -34.4 48.81 - - 74 -25.19 68.2 -19.39 285 305 H
*3.884 34.57 ADR 33.6 -34.5 33.67 54 -20.33 - - - - 285 305 H

4 *2.334 51.06 PK3 32 -36.5 46.56 - - 74 -27.44 68.2 -21.64 295 294 \"
*2.334 36.7 ADR 32 -36.5 32.2 54 -21.8 - - - - 295 294 \"

5 *3.89 53.11 PK3 33.6 -34.4 52.31 - - 74 -21.69 68.2 -15.89 308 262 \%
*3.885 36.98 ADR 33.6 -34.4 36.18 54 -17.82 - - - - 308 262 \%

3 6.313 42.48 PK3 35.7 -27.9 50.28 - - 74 -23.72 68.2 -17.92 281 238 H

6 17.471 35.3 PK3 41.6 -19.9 57 - 74 -17 68.2 -11.2 145 250 H

- indicates frequency in CFR15.205/1C7.2.2 Restncted Band
PK3 - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: R10526502-RF2A

FCC ID: DKNCS08

DATE: 2015-05-06

RESTRICTED BANDEDGE (LOW CHANNEL — ANTENNA 1)

HORIZONTAL
281JL—RTP EMC: Chamber C 5 Mar 2815 ge:p8: 22
1 : Bandedge
I Customer: Echostar

Project Number:
Config: IDRSY (FCC3
5745H=z, Ant1
Tested by: M. Nolting

185265682 (15,

GelBm)

!

MUdE!1Wa,
2 T Tt T LT IrT PERRPERPRPE SRR
_w@ ...................................................................................................................................
— 22 Ej e S
FeakilLimit
o H
924,;3 Eﬂ B T e T | SECRET R
Ll

B 2 S
[ ) S S, S L
5.625 13MHz/ 5.755
Frequency [GHz2
Range (Giz) UMBL  Ref/ftin  Deb/fvg Tup Sueep Pls #5ups/id
LG5 755 (HCB)AM B0 PEMK/Pur fgRMD)  ueecCfuto) SBO1  NAXH
Marker | Frequency Meter Det AT0062 | Amp/Cbl/Fl | Conversion | Corrected | Peak Limit | PK Margin | Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
2 5.714 -62.2 Pk 34.6 -21.8 11.8 -37.6 -27 -10.6 120 242
1 5.725 -53.65 Pk 34.6 -21.8 11.8 -29.05 -17 -12.05 120 242

Pk - Peak detector
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

VERTICAL
o UL-RTP EMC: Chamber C 5 Mar 2815 18:37:59
| i | Bondedge
Customer: Echostar
L e Project Mumber: 1B5PE5E2 C1SLEABS)
Contlig: IDBEY (FCC3
Made: 1 1o, 5745MHz, Anti
[ S S RO SO Tested by: M. Nolting
_W 8 ...................................................................................................................................................................................
_2@ e T i Sttty SECE L SRR
‘ : PeakilLimit [GdBm) ‘
L . ; . ; ; ; : :
3 - ., e e ——

L

T

5,625 ‘ ' ‘ B I = =y — ' ‘ ‘ 5. 755

Rarge (B2 FULBL  Ref/ftin  Det/fvg Typ Suesp  Pts 454/t
1BEESTE AR BB PEGRPur fgRMS)  Sseclfute) SHB1 NARH

Marker | Frequency | Meter Det AT0062 | Amp/Cbl/F | Conversion | Corrected | Peak Limit | PK Margin | Azimuth | Height | Polarity
(GHz) Reading (dB/m) Itr/Pad |Factor (dB) | Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
2 5.711 -64.62 Pk 34.6 -21.8 11.8 -40.02 -27 -13.02 11 376 Vv
3 5.724 -56.07 Pk 34.6 -21.8 11.8 -31.47 -17 -14.47 11 376 Vv
1 5.725 -60.45 Pk 34.6 -21.8 11.8 -35.85 -17 -18.85 11 376 Vv
Pk - Peak detector
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

RESTRICTED BANDEDGE (HIGH CHANNEL — ANTENNA 1)

HORIZONTAL

-5 UL-RTF EMC: Chamber C 5 Mar Z2B15 H9:15: 37
| i | Bondedge
Customer: Echostar

[ P T e Project Mumber: 185265682 (15LEBEE4)

Conflig: IDEBY (FCC3)

: : : : : Made 1o, S8Z5Hz, Antl

Al SN S S S S S Tested by: M. Nolting

5.5 ‘ ' ‘ T 2EMHz/ ' ' ‘ ‘ 5

FFEQUEHCH EGHZ)
Rarge. (B! LR Ref/itin  Det/fug T Suesp Pts 45/t
1584 W68/ BAR PERK/Pur uglRHS)  Husectiutol SOB1 KT

Marker | Frequency | Meter Det AT0062 |Amp/Cbl/F| Conversio | Corrected | Peak Limit | PK Margin | Azimuth | Height | Polarity
(GHz) Reading (dB/m) Itr/Pad n Factor Reading (dBm) (dB) (Degs) (cm)
(dBm) (dB) EIRP
1 5.85 -62 Pk 34.9 -21.2 11.8 -36.5 -17 -19.5 108 254
2 5.958 -63.53 Pk 35.2 -21.1 11.8 -37.63 -27 -10.63 108 254 H

Pk - Peak detector
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

VERTICAL
UL-RTP EMC: Chamber C 5 Mer 2015 89:28: 16

24

Bondedge

Customer: Echostar
Project Mumber: 185265682 (15LEEE4)
Contlig: IDEBY (FCC3)
; Made: 1 1o, 58Z25H=z, Antl
R S N RS Tested by: M. Nolting

Feak Limit (cdfm)

L

5B ‘ ' ‘ T 2EMHz/ ' ' ‘ ‘ 5

Rarge (BHz) FULBL  Ref/ftin  Det/fvg Typ Suesp  Pts 454/t
1584 -6/ BAR PERK/Pur fuglRHS)  Museclitol 8BB1 KA

Marker | Frequency | Meter Det AT0062 | Amp/Cbl/F | Conversion | Corrected | Peak Limit | PK Margin | Azimuth | Height | Polarity
(GHz) Reading (dB/m) Itr/Pad |Factor (dB) | Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
1 5.85 -64.16 Pk 349 -21.2 11.8 -38.66 -17 -21.66 18 398 \Y
2 5.981 -64.69 Pk 35.2 -21 11.8 -38.69 -27 -11.69 18 398 \Y

Pk - Peak detector

Page 160 of 191

UL LLC FORM NO: CCSUP4701J
12 LABORATORY DR., RESEARCH TRIANGLE PARK, NC 27709 TEL: (919) 549-1400
This report shall not be reproduced except in full, without the written approval of UL LLC




REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

HARMONICS AND SPURIOUS EMISSIONS — ANTENNA 1

LOW CHANNEL ANTENNA 1 - PLOT

18 Mar 2815

22:11:34

oo
o

-
o

5 UL-RTF EMC: Chamber C

Customer:
Froject Number:
Contig: ID@E7 (FCC3
Made] 11aq,
Tested by:F.Lewis

Echostar
10526502 (15LEBE4)

5745MHz,

Ant1

Rodioted Emissions 3-Meters

UNIT MNon-Restri

cted (dBulU

CdBuls/m2
m
(8]

o
o

B e e

Avg Limit ColBull/m)

I
n

Frequency (GH=z2

3

Range: (6Hz! RELLBU Ref/Rtin

let g Typ

)
115,88 fHC-6dB1/30k 5T/ PERKFur fug(RHS)

:5.88-6. 15 1Hi-6af 1/ ek 187/18  FERK/Fur Rug(RHS)

ts {Supstiods

Siep P
Sénseclfuta) BN

Hmsectfvio) 56

HAH
HiH

Rarge (B2}
501518

FEUABH
105/ 30k

Ref/ittn  Det/Ag Tup Sueep

Pts #5upsithoe  Posit)

@A PEA/Pur freg(RH3)  43dmsec(futo) 16k

HAxH A-360)

Marker | Frequency | Meter Det |AT0062|Amp/Cbl/ | Corrected | Avg Limit | Margin | Peak Limit PK UNII Non- PK Azimuth | Height |Polarity
(GHz) |Reading (dB/m) | Fltr/Pad | Reading |(dBuV/m)| (dB) |(dBuV/m)| Margin |Restricted| Margin (Degs) (cm)
(dBuv) (dBuVv/m) (dB) |(dBuV/m)| (dB)

1 *2.33 52.24 PK3 32 -36.5 47.74 - - 74 -26.26 68.2 -20.46 50 271 H
*2.341 37.92 ADR 32 -36.4 33.52 54 -20.48 - - - - 50 271 H

2 *3.889 49.11 PK3 33.6 -34.4 48.31 - - 74 -25.69 68.2 -19.89 285 307 H
*3.884 34.69 ADR 33.6 -34.4 33.89 54 -20.11 - - - - 285 307 H

3 *2.334 51.14 PK3 32 -36.5 46.64 - - 74 -27.36 68.2 -21.56 296 292 \
*2.334 36.5 ADR 32 -36.5 32 54 -22 - - - - 296 292 \

5 *3.89 52.76 PK3 33.6 -34.4 51.96 - - 74 -22.04 68.2 -16.24 306 265 \
*3.886 36.62 ADR 33.6 -34.4 35.82 54 -18.18 - - - - 306 265 \

6 *4.959 43.11 PK3 34.1 -31.7 45.51 - - 74 -28.49 68.2 -22.69 56 219 \
*4.999 31.49 ADR 34.1 -31.7 33.89 54 -20.11 - - - - 56 219 \

4 2.441 48.4 PK3 32.2 -36 44.6 - - 74 -29.4 68.2 -23.6 355 178 Vv

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

PK3 - U-NII:

ADR - U-NIl AD primary method, RMS average

Maximum Peak
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

MID CHANNEL ANTENNA 1 - PLOT

18 Mar 2815 19:46. 31

5 UL-RTF EMC: Chamber C

oo
o

-~
(%]

Rodioted Emissions 3-Meters

Echostar
10526502 (15LEEE4)

Customer:
Froject Number:

, D785MHz,
d by:F.Lewis

Ant1
Test

Contig: [0@B7 C(FCC3)
Mcdej 11a

m
(S

CdBul)/m2

o
o

I
on

Frequency (GHz2

Range (5H)

115,88

35.08-6.15

REU/VBU
THC-5alE)./ 30k

1M-6aE)/ 6k

Ref/Rtin
)

187/18

Det/fug Typ
PERK/Pur ArglRIS)

FERKFur Rug (RNSH

Sueep

156nsectuto) GEE1 HAH

AnsecCfuto)

Ptz fGupetode |  Range (G FEW/UBN  Refitn  Det/fg Ty Sweep s fipsace

5:6.15-18 IHC-6dB) /3 B FEAK/Pur AegiRHS)  d3dmsecCiute) 18k MAKH

SEE HARH

Fosit‘

Hiﬂ‘

Marker | Frequency | Meter Det |AT0062 | Amp/Cbl/ | Corrected | Avg Limit | Margin | Peak Limit PK UNII Non- PK Azimuth | Height |Polarity
(GHz) |Reading (dB/m) | Fitr/Pad | Reading |(dBuV/m)| (dB) |(dBuV/m)| Margin |Restricted| Margin (Degs) (cm)
(dBuv) (dBuVv/m) (dB) |(dBuV/m)| (dB)

1 *2.334 52.8 PK3 32 -36.5 48.3 - - 74 -25.7 68.2 -19.9 45 272 H
*2.349 38.68 ADR 32 -36.4 34.28 54 -19.72 - - - - 45 272 H
2 *3.89 49.89 PK3 33.6 -34.4 49.09 - - 74 -24.91 68.2 -19.11 288 307 H
*3.89 34.74 ADR 33.6 -34.4 33.94 54 -20.06 - - - - 288 307 H
3 *2.334 51.54 PK3 32 -36.5 47.04 - - 74 -26.96 68.2 -21.16 295 293 \Y
*2.334 36.6 ADR 32 -36.5 32.1 54 -21.9 - - - - 295 293 \Y
5 *3.89 53.37 PK3 33.6 -34.4 52.57 - - 74 -21.43 68.2 -15.63 307 263 \
*3.889 36.92 ADR 33.6 -34.4 36.12 54 -17.88 - - - - 307 263 \
6 *17.796 35.74 PK3 41.4 -20.2 56.94 - - 74 -17.06 68.2 -11.26 89 224 H
*17.792 23.65 ADR 41.4 -20.2 44.85 54 -9.15 - - - - 89 224 H
7 *17.928 34.91 PK3 41.2 -20 56.11 - - 74 -17.89 68.2 -12.09 312 339 \
*17.901 23.53 ADR 41.3 -20.1 44.73 54 -9.27 - - - - 312 339 \
4 2.441 47.78 PK3 32.2 -36 43.98 - - 74 -30.02 68.2 -24.22 153 202 \

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

PK3 - U-NIl: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: R10526502-RF2A

FCC ID: DKNCS08

DATE: 2015-05-06

HIGH CHANNEL ANTENNA 1 - PLOT

i1 Mar 2815 1

1 34:53

UL-RTF EMC:
5

oo
o

-~
(%]

Chaomker C

Rodiaoted Emissions 3-Meters

Customer: Echostar

Froject Number: 18226502 C15LEEB4)
Conti IDas7 (FCC32

Maode:| 11a, B5BZ2EMHz, Ant!

Tested by: M. Nolting

CdBul)/m2
m
n

o
o

I
on

Freguency (GHz)

REUABI
M5B 730k

Ref/Atin
81/8

Range (6Hz)
115,58
35.88-5.15

1M-6aE) 7 6k 187418

Det fug Typ
PERK/Pur RrglRAS)

FERKFur Rug (RN

FEWUBN  Refitn  Det/fg Tup S Pls

Sesp  Pts {Swpeiiode
S6nsec(futa) B HH

Rarge (GHz)

5:6.15-16 IH-foB) /3 BIM

Himsectuto)  SEET HAKH

FEAE/Pur reg(RH3)  43dmsecCiutad 18k

Hiups Mtk Fosit|

i IHEH|

Marker | Frequency | Meter | Det | AT0062 | Amp/Cbl/ | Corrected | Avg Limit | Margin | Peak Limit PK UNII Non- PK Azimuth | Height |Polarity
(GHz) |Reading (dB/m) | Fltr/Pad | Reading [(dBuV/m)| (dB) |(dBuV/m)| Margin |Restricted| Margin (Degs) (cm)
(dBuv) (dBuVv/m) (dB) |(dBuV/m)| (dB)

1 *2.335 52.9 PK3 32 -36.5 48.4 - - 74 -25.6 68.2 -19.8 45 283 H
*2.333 38.64 | ADR 32 -36.5 34.14 54 -19.86 - - - - 45 283 H

2 *3.882 48.44 PK3 33.6 -34.5 47.54 - - 74 -26.46 68.2 -20.66 288 311 H
*3.885 34.85 | ADR 33.6 -34.4 34.05 54 -19.95 - - - - 288 311 H

3 *2.334 53.53 PK3 32 -36.5 49.03 - - 74 -24.97 68.2 -19.17 101 294 \Y
*2.331 38.98 | ADR 32 -36.5 34.48 54 -19.52 - - - - 101 294 \Y

4 *3.89 51.98 PK3 33.6 -34.4 51.18 - - 74 -22.82 68.2 -17.02 306 271 \
*3.889 37.49 ADR 33.6 -34.4 36.69 54 -17.31 - - - - 306 271 \

5 10.422 36.66 PK3 374 -24.1 49.96 - - 74 -24.04 68.2 -18.24 110 199 H

6 17.515 35.55 PK3 41.6 -20.1 57.05 - 74 -16.95 68.2 -11.15 230 198 \

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

PK3 - U-NII: Maximum Peak

ADR - U-NIl AD primary method, RMS average
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

9.6. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.8 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL

o5 UL-RTP EMC: Chamker C 22 Fek 2815 17:686:81
i i | Bondedge
Customer: Echostar

L Froject Number: 1B3265682 (15LBEEBS)

Contig: IDEBY (FCC3

: : | ; Mads  11nHT2B, 5745MHz, 2TX

) S JOU S U, AP ST Tested by: M, Nolting

B FOUERRE ANPR SURUNUR SRR DU RO SO ST SO S
R
5,625 ' ' ‘ ' [ 3MHz/ ‘ ' ‘ ' 5,755

Freguency (GH=z2

Range (6 RBUABK  Rel/tln  Detivg Typ Seep Pis Foups/Mode
15625575 HCRBIM B PERKARur Mg(RNS)  ZnsecChute) AR HAKH

Marker | Frequency Meter Det AT0067 | Amp/Cbl/Fl | Conversion | Corrected | Peak Limit | PK Margin | Azimuth Height | Polarity
(GHz) Reading (dB/m) tr/Pad Factor (dB) | Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
3 5.723 -48.42 Pk 35.9 -21.8 11.8 -22.52 -17 -5.52 118 245
1 5.725 -52.3 Pk 35.9 -21.8 11.8 -26.4 -17 -9.4 118 245 H
2 5.725 -46.58 Pk 35.9 -21.8 11.8 -20.68 -17 -3.68 118 245

Pk - Peak detector
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

VERTICAL
-5 UL-RTP EMC: Chamker C 23 Fek 2B15 11:55: 39
‘ i Bandedge
Customer: Echostar
L Project Number: [ASPE5HZ (1508804
Canfig: IDEB7 (FCC3
Mode: 11nHTZB, 5745MHz, ZTX
2 [ S SO SO SO Tested by: M. Nolting
B OO SO RO SO SOOI OSSNSO USSR AU SSUUR NSSUR OO
R s, A . A st i A -, .. i ELK
FeaokilLimit [GdBm)
o - :

T O S O S S S U
TS O O . U I S S S U
5.625 T3MHz/ 5 755
Frequency [GHz2
Range (GHz) RBUABH  Ref/fttn  Det/fug Typ Sueep Fis #5ups/iif
LBEEE TEE  THCEE)M BB PERKur AeglRHE)  Duseclfuts) SBE HAWH
Marker | Frequency Meter Det AT0067 | Amp/Cbl/Fl | Conversion | Corrected | Peak Limit | PK Margin | Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
2 5.669 -64.03 Pk 35.9 -21.9 11.8 -38.23 -27 -11.23 114 119 \%
1 5.725 -59.51 Pk 35.9 -21.8 11.8 -33.61 -17 -16.61 114 119 \%
3 5.725 -59.41 Pk 35.9 -21.8 11.8 -33.51 -17 -16.51 114 119 \%
Pk - Peak detector
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

RESTRICTED BANDEDGE (HIGH CHANNEL)

HORIZONTAL
UL-RTF EMC: Chamber C 23 Feb 2815  11:13:58

24
Bandedge

Customer: Echostar

18y (A S B Project Numker: |B526582 (15LBAR4)
; : : ; Config: IDEETY (FCC3
; ; ; : : Mode: 11nHTZH, 58Z5MHz, 2TX

[ [ S - SR U U U A Tested by: M. Nolting

e
. s

e e

5.8 ‘ ' ' —zavhz/ ' | ' 5
Frequency [GHz2

Range (6Hz) RUABM  Ref/fttn  Det/fig Tup Sneep Ple 45ups/
1:5.84 TH-6elBD /M a/18 PEAK/Pur fegRHS)  Musec(Puta) 8801 HAXH

Marker | Frequency Meter Det AT0067 | Amp/Cbl/Fl | Conversion | Corrected | Peak Limit | PK Margin | Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad Factor (dB) Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
1 5.85 -49.71 Pk 35.7 -21.2 11.8 -23.41 -17 -6.41 117 229 H
3 5.852 -49.77 Pk 35.7 -21.2 11.8 -23.47 -17 -6.47 117 229 H
4 5.854 -50.33 Pk 35.7 -21.2 11.8 -24.03 -17 -7.03 117 229 H
2 5.861 -58.74 Pk 35.7 -21.2 11.8 -32.44 -27 -5.44 117 229 H
Pk - Peak detector
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REPORT NO: R10526502-RF2A

FCC ID: DKNCS08

DATE: 2015-05-06

VERTICAL
o5 UL-RTF EMC: Chomber C 23 Fek 2815 12:58:52
‘ i Bandedge
Customer: Echostar
L T D Project Number: [AS26582 (1508804)
: H Canfig: IDBEET7 C(FCC3
Mode: 11nHTZB, H5HZBMHz, ZTX
2§ PSS U SN SO F s SO SO Tested by: M. Nolting
S 1 ) S SN S G O J O . SO SOt SO SO
(e T J S I SO YU i S ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
Feak Limit CdBm)
- : 3 ‘
1 e S b
[ ;
2 i
@ :
— G e g <arzind n i bl oyl Bt bk i bl i
58 e
R e e
L — R B B
5.8 ZAMHz B
Frequency [GHz2
Rarge (6Hz) WU Ref/Atin  Detifwg Tup e FPls #5upeitd
1:5.66 B B0 PEGK/Pur gD Huseciute) SO0 HAXH
Pk - Peak detector
Marker | Frequency | Meter Det AT0067 | Amp/Cbl/F|Conversion| Corrected | Peak Limit | PK Margin | Azimuth | Height | Polarity
(GHz) Reading (dB/m) Itr/Pad |Factor (dB) | Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
1 5.85 -57.21 Pk 35.7 -21.2 11.8 -30.91 -17 -13.91 115 152 \Y
3 5.851 -54.93 Pk 35.7 -21.2 11.8 -28.63 -17 -11.63 115 152 Y
4 5.854 -57.25 Pk 35.7 -21.2 11.8 -30.95 -17 -13.95 115 152 Vv
2 5.968 -63.87 Pk 35.6 -21.1 11.8 -37.57 -27 -10.57 115 152 \Y
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL - PLOT

UL-RTF EMC: Chamker C

23 Feb ZA15 17:56:58

s

Radioted Emissions 3-Meters

1895

95

e}
n

=
9]

Customer:

Echostar

PFDJ
Conf
Made

ct Number:
g: 1DB87 (FCC3)

11AHT28, 5745MHz, 2TX

18526582 (15LEBBB4)

Tested bg: F.lewis

m
)]

(dBuld/m)

]}
o

jLS
N

Frequency (GHz)

@

Range: (Gltz)

1:1-5.588

3:5.88-6.15

REWUBH
1H-6B)/ 3

1H-EdB)/ 3k

ReffAtin
87/

187/18

Det/hig Typ
PERK/Pur Aug RHS)

PEAK/Pur Avg(RHS)  4imsec(futo) 5B

Suesy

P Pls fSups/
156msac(futa) G081

MAEH

HizH

Range (GHz)

5B 15-18

REUEH

1HC-B) /38

Ref /Attn

a1/

et vy Tup

Sieep

PEM/Fur frogRHS) f54nsecfutod 18k

Phs #Sups/tode P

Marker| Frequency | Meter Det | AT0067 |Amp/Cbl/F| DC Corr | Corrected | Avg Limit | Margin |Peak Limit PK UNII Non- PK Azimuth | Height |Polarity
(GHz) Reading (dB/m) Itr/Pad (dB) Reading | (dBuV/m) | (dB) [(dBuV/m)| Margin | Restricted | Margin (Degs) (cm)
(dBuv) (dBuVv/m) (dB) (dBuVv/m) (dB)

1 *2.34 53.26 PK3 32.1 -36.4 0 48.96 - - 74 -25.04 68.2 -19.24 38 359 H
*2.346 48.34 ADR 32.1 -36.4 0 44.04 54 -9.96 - - - - 38 359 H
2 *3.89 51.14 PK3 33.7 -34.4 0 50.44 - - 74 -23.56 68.2 -17.76 113 400 H
*3.89 45.34 ADR 33.7 -34.4 0 44.64 54 -9.36 - - - - 113 400 H
3 *2.334 54.95 PK3 321 -36.5 0 50.55 - - 74 -23.45 68.2 -17.65 104 288 Vv
*2.334 49.81 ADR 32.1 -36.5 0 45.41 54 -8.59 - - - - 104 288 \%
4 *3.89 51.89 PK3 33.7 -34.3 0 51.29 - - 74 -22.71 68.2 -16.91 319 276 \%
*3.89 46.93 ADR 33.7 -34.4 0 46.23 54 -7.77 - - - - 319 276 \%
5 *11.923 37.88 PK3 39.1 -26 0 50.98 - - 74 -23.02 68.2 -17.22 359 152 H
*11.923 32.87 | ADR 39.1 -26 0 45.97 54 -8.03 - - - - 359 152 H
6 *10.604 37.4 PK3 38.4 -25.5 0 50.3 - - 74 -23.7 68.2 -17.9 79 250 Vv
*10.604 32.58 | ADR 38.4 -25.5 0 45.48 54 -8.52 - - - - 79 250 Vv

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

PK3 - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

MID CHANNEL - PLOT

23 Feb 2815

19:

18:18

s UL-RTF EMC: Chambker C

185

95

e}
n

~]
@]

Customer: Echostar
PFDJ ct Number:
Contig: 1DR&F (FCC3D

Madey 11nHT2B, 5785MHz,

Testegd bg: F.lewis

Rodioted Emissions 3-Meters

185265602 (15LEBB4)

2TX

(dBul/m)
m
8]

Avg Limit EdBuL;EJ/mJ

9]}
on

N
(9]

Bt S N N O W

Frequency [GHz)

Range (Gltz)
1:1-5.5

RE/LEW
HC-BlBD /30K

ReffAtin
a7

Det/fvg T

315,886, 15 1Hi-EdB)/ 30k 187718

R
PERK P freg(RHT)

Suesy

P
156meec(futa) GERI

PERK/Pur Avg(RHS)  4imsec(futo)  5ER]

Pts  5ups/H
HaEH

Fange (GHz) REW/UEN Ref/Attn Det/fvy Tun

5:6.15-18 THC-6B)/ 38k a7/8 PERK/Pur (g RHS)

HAH

Sieep Pt

#5dnsec(futo) 16k

[

i al

Marker | Frequency | Meter Det | AT0067 |Amp/Cbl/F | DC Corr | Corrected | Avg Limit | Margin |Peak Limit PK UNII Non- PK Azimuth | Height [Polarity
(GHz) |Reading (dB/m) Itr/Pad (dB) Reading | (dBuV/m) | (dB) |(dBuV/m)| Margin | Restricted | Margin (Degs) (cm)
(dBuVv) (dBuVv/m) (dB) (dBuVv/m) (dB)

1 *2.334 53.22 PK3 321 -36.5 0 48.82 - - 74 -25.18 68.2 -19.38 37 360 H
*2.343 48.82 | ADR 321 -36.4 0 44.52 54 -9.48 - - - - 37 360 H

3 *3.89 48.84 PK3 33.7 -34.4 0 48.14 - - 74 -25.86 68.2 -20.06 3 367 H
*3.89 43.16 ADR 33.7 -34.3 0 42.56 54 -11.44 - - - - 3 367 H

4 *2.334 55.02 PK3 321 -36.5 0 50.62 - - 74 -23.38 68.2 -17.58 349 262 \
*2.334 49.84 ADR 321 -36.5 0 45.44 54 -8.56 - - - - 349 262 \

5 *3.89 51.37 PK3 33.7 -34.4 0 50.67 - - 74 -23.33 68.2 -17.53 315 282 \
*3.89 46.68 ADR 33.7 -34.4 0 45.98 54 -8.02 - - - - 315 282 \

6 *7.578 38.97 PK3 36.1 -27.4 0 47.67 - - 74 -26.33 68.2 -20.53 153 269 \
*7.577 33.95 ADR 36.1 -27.4 0 42.65 54 -11.35 - - - - 153 269 \

2 2.458 46.21 PK3 325 -35.9 0 42.81 - - 74 -31.19 68.2 -25.39 166 152 H

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

PK3 - U-NII; Maximum Peak

ADR - U-NII AD primary method, RMS average
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REPORT NO: R10526502-RF2A

FCC ID: DKNCS08

DATE: 2015-05-06

HIGH CHANNEL - PLOT

23 Feb 2815 it}

L3421

oo
o

-~
o

5 UL-RTF EMC: Chamber C

Peok Limit CdBul/m?

Confi
Made:

Customer:

FI’DJBFt Nu

Echostar

mher: 10926582 (15LEEE4)

IDag7 (FCC3)
11nHT28, 5825MHz,
Tested by: F.Lewis

2TX

Rodioted Emissions 3-Meters

UNII MNon-Restricted CdBulUYm)

CdBul/m)
m
(8]

on
[

Avg Limit CdBu

I
)

5 |'\,|j|JI\ ol

Foange (6Hz)
115,68

3:5.88-6.15

RBLLEU
1H-6f 1./ 8k

=61/ 28k

Ref/ittn
8178

187/18

Tet g T

) Sucep
PERK/Fur ug(RAS)  futo

PERKFur fug(RAS)  futa

Pe FonpeMode
BB KA

el HARH

Rarge (Biz)

FEHAVBN

51516 1(-eB)/ 3k

Feffittn  Detifg Tyn

1] FERK/Pur fvg(RMS)  Auto

Sueep

1k

Pis 45upsitode chit‘

Hith ﬁ—aﬁa‘

Marker | Frequency | Meter | Det | AT0067 |Amp/Cbl/F| DC Corr | Corrected | Avg Limit | Margin |Peak Limit PK UNII Non- PK Azimuth | Height [Polarity
(GHz) |Reading (dB/m) Itr/Pad (dB) Reading | (dBuV/m) | (dB) |(dBuV/m)| Margin |Restricted | Margin (Degs) (cm)
(dBuv) (dBuVv/m) (dB) | (dBuv/m)| (dB)
1 *2.329 52.97 PK3 32.1 -36.5 0 48.57 - - 74 -25.43 68.2 -19.63 41 214 H
*2.334 47.96 ADR 32.1 -36.5 0 43.56 54 -10.44 - - - - 41 214 H
2 *3.89 50.49 PK3 33.7 -34.4 0 49.79 - - 74 -24.21 68.2 -18.41 193 279 H
*3.91 44.33 ADR 33.7 -33.9 0 44.13 54 -9.87 - - - - 193 279 H
3 *4.745 45.15 PK3 35.3 -32.8 0 47.65 - - 74 -26.35 68.2 -20.55 123 342 H
*4.752 39.82 ADR 35.3 -32.8 0 42.32 54 -11.68 - - - - 123 342 H
5 *3.89 51.83 PK3 33.7 -34.4 0 51.13 - - 74 -22.87 68.2 -17.07 311 291 \
*3.89 46.78 ADR 33.7 -34.3 0 46.18 54 -7.82 - - - - 311 291 \
6 *2.334 55.3 PK3 321 -36.5 0 50.9 - - 74 -23.1 68.2 -17.3 203 286 \
*2.334 50.28 ADR 321 -36.5 0 45.88 54 -8.12 - - - - 203 286 \
7 *4.781 44.36 PK3 35.2 -33.2 0 46.36 - - 74 -27.64 68.2 -21.84 357 168 \
*4.752 39.76 ADR 353 -32.8 0 42.26 54 -11.74 - - - - 357 168 \
4 6.313 44.14 PK3 36.1 -27.9 0 52.34 - - 74 -21.66 68.2 -15.86 282 233 H

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

PK3 - U-NIl: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

9.7. TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 5.8 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL
UL-RTP EMC: Chamber C 23 Feb 2815  @9:39:56

26
EBondedge

Customer: Echostar
Project MNumber: [B5E26582 (15 4
Config: IDEE7 (FCC3

: : : : : Mode: 11nHT4E, 5755MHz, 2ZTX
Al S S Tested by: M. Nolting

s L  Hii9E
3 5 3 Peck (Limit fdBm)y | ’

e S

VS N S NS NS W S —

5.625 ‘ ' ' ‘ T3MH=/ ' ' ‘ ' 5.755
Frequemcg [GH=z)

Range (Hz) TUABH  Fef/Attn  Delifg Typ Sweep Pls #5ups/tid
LEA5E755  HCRB)AM  B0  PEAK/Pur AuglMS)  usecthuto) SAB  HAXH

Marker | Frequency | Meter Det AT0067 | Amp/Cbl/F|Conversion| Corrected | Peak Limit | PK Margin | Azimuth | Height | Polarity
(GHz) Reading (dB/m) Itr/Pad |Factor (dB) | Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
2 5.715 -56.28 Pk 35.9 -21.8 11.8 -30.38 -27 -3.38 119 243 H
5 5.715 -56.51 Pk 35.9 -21.8 11.8 -30.61 -27 -3.61 119 243 H
4 5.72 -52.83 Pk 35.9 -21.8 11.8 -26.93 -17 -9.93 119 243 H
3 5.724 -53.05 Pk 35.9 -21.8 11.8 -27.15 -17 -10.15 119 243 H
1 5.725 -57.25 Pk 35.9 -21.8 11.8 -31.35 -17 -14.35 119 243 H
Pk - Peak detector
Page 171 of 191
UL LLC FORM NO: CCSUP4701J
12 LABORATORY DR., RESEARCH TRIANGLE PARK, NC 27709 TEL: (919) 549-1400

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



REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

VERTICAL
UL-RTF EMC: Chamber C 23 Feb 2815  13:36:16

24

Bandedge

; : : ; ; Customer! Echostar
L . Project Number: 1HSE6582 C15LEBEE4)
: H H ; ; Canfig: IDEBT7 (FCC3
Mode: 11nHT4BE, 5755MH=z, 2TX

7 —— e Tested byt ML Nelting M

S R N N NS W W S

L

5,625 ‘ ' ' B VA ' ‘ ' 5. 755
FPEquEHCB [GH=z2

Range (6Hz) FEUABM  Ref/Attn  Det/fig Tup Sweep Fla 45ups/i
1:5.625-5, 755 TH-6elBD /M a/10 PEAK/Pur fegRHS)  Musec(futa) SBE1  HAXH

Marker | Frequency | Meter Det AT0067 | Amp/Cbl/F|Conversion| Corrected | Peak Limit | PK Margin | Azimuth | Height | Polarity
(GHz) Reading (dB/m) Itr/Pad |Factor (dB) | Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
4 5.703 -63.48 Pk 35.9 -21.8 11.8 -37.58 -27 -10.58 116 151 Vv
2 5.715 -63.09 Pk 35.9 -21.8 11.8 -37.19 -27 -10.19 116 151 \Y
3 5.72 -61.31 Pk 35.9 -21.8 11.8 -35.41 -17 -18.41 116 151 \Y
1 5.725 -63.56 Pk 35.9 -21.8 11.8 -37.66 -17 -20.66 116 151 Vv
Pk - Peak detector
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

RESTRICTED BANDEDGE (HIGH CHANNEL)

HORIZONTAL
UL-RTF EMC: Chamber C 23 Feb 2815  18:32:38

24

Bandedge

Customer: Echostar

Project Number: 18526582 (15LEBE4)
Config: IDBEETY (FCC3

Mode: 11nHT4BE, 5795MHz, 2TX

Tested by: M. Nolting

(%

5.8 ‘ ' ' T 2BNHZ/ ' ' ‘ ' 5

Frequency [GHz2
Range (62! TR Ref/fbtn  Delifig Tup S Ple e/t
1:5.8-5 HC-6clB) /M as18 PEAK/Pur fegRHS)  Musec(Puta) 8801 HAXH

Marker | Frequency | Meter Det AT0067 | Amp/Cbl/F|Conversion| Corrected | Peak Limit | PK Margin | Azimuth | Height | Polarity
(GHz) Reading (dB/m) Itr/Pad |Factor (dB) | Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
1 5.85 -55.09 Pk 35.7 -21.2 11.8 -28.79 -17 -11.79 119 247 H
3 5.851 -53.5 Pk 35.7 -21.2 11.8 -27.2 -17 -10.2 119 247 H
2 5.861 -58.15 Pk 35.7 -21.2 11.8 -31.85 -27 -4.85 119 247 H
4 5.862 -58.33 Pk 35.7 -21.2 11.8 -32.03 -27 -5.03 119 247 H
Pk - Peak detector
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

VERTICAL
UL-RTF EMC: Chamber C 23 Feb 2815  13:21:48

24

Bandedge

; : : ; ; Customer! Echostar
L e Project Number: 1H526582 C15LBQE4)
| H : ; ; Canfig: IDBEB7 C(FCC3
; ; ; ; ; Mode: 11nHT4BE, 5795MHz, 2TX
2 ] S B SN S U AU Tested by: M. Nolting

T — My N —

e
T ——

L

5.8 | ' ' A ' ‘ ' 5
Frequency [GHz2

Range (6Hz) FEUABM  Ref/Attn  Det/fig Tup Sweep Fla 45ups/i
1:5.8-6 TH-6elBD /M a/10 PEAK/Pur fegRHS)  Musec(futa) SBE1  HAXH

Marker | Frequency | Meter Det AT0067 | Amp/Cbl/F|Conversion| Corrected | Peak Limit | PK Margin | Azimuth | Height | Polarity
(GHz) Reading (dB/m) Itr/Pad |Factor (dB) | Reading (dBm) (dB) (Degs) (cm)
(dBm) EIRP
1 5.85 -63.22 Pk 35.7 -21.2 11.8 -36.92 -17 -19.92 114 152 \Y
3 5.851 -59.59 Pk 35.7 -21.2 11.8 -33.29 -17 -16.29 114 152 \Y
2 5.86 -63.62 Pk 35.7 -21.2 11.8 -37.32 -27 -10.32 114 152 \Y
4 5.958 -64.52 Pk 35.6 -21.1 11.8 -38.22 -27 -11.22 114 152 \Y
Pk - Peak detector
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL - PLOT

23 Feb ZB15

22:25:3%

5 UL-RTF EMC: Chamber C

oo
o

-~
(%]

Rodioted Emissions 3-Meters
Echostar

Customer:

Froject Number:

18526582 (15LEEE4)

Contig:
11nHT4lE, 5755MHz,

[Dag7 (FCC3

Made §
Testgd by: F.Lewis

2TX

CdBul/m2
m
n

on
[

I
)

Frequency (GHz)

Ronge (61t)
1155

35.86-6.13

RBU/UBH
(-6 )./ 38k

MG/ 30k

Ref/ftin
a7/8

18718

Tet /g T

£
PERK/Pur vg(RAS)  Auto

Sicep

PERKFur Rug(RNS1  futo

Pis FonpsMode
i

St HAH

51516

Rerge (B1z)

FEWAVEN

1(-eB)/ 3k

Ref fittn
1]

Detifivg Ty

FERK/Pur fvg(RMS)  Auto

Sueep

[ Fusit‘

1ok HAEH

ﬁ—aﬁa‘

Marker | Frequency | Meter Det | AT0067 |Amp/Cbl/F| DC Corr | Corrected | Avg Limit | Margin | Peak Limit PK UNII Non- PK Azimuth | Height [Polarity
(GHz) |Reading (dB/m) Itr/Pad (dB) Reading | (dBuV/m) | (dB) | (dBuV/m) | Margin |Restricted | Margin (Degs) (cm)
(dBuVv) (dBuVv/m) (dB) | (dBuv/m)| (dB)

1 *2.346 52.28 PK3 321 -36.4 0 47.98 - - 74 -26.02 68.2 -20.22 38 311 H
*2.334 46.8 ADR 321 -36.5 0 42.4 54 -11.6 - - - - 38 311 H

2 *3.889 52.01 PK3 33.7 -34.4 0 51.31 - - 74 -22.69 68.2 -16.89 134 386 H
*3.89 46.65 | ADR 33.7 -34.4 0 45.95 54 -8.05 - - - - 134 386 H

3 *4.758 44.49 PK3 353 -32.9 0 46.89 - - 74 -27.11 68.2 -21.31 76 198 H
*4.778 39.47 ADR 35.2 -33.2 0 41.47 54 -12.53 - - - - 76 198 H

4 *2.334 55.63 PK3 321 -36.5 0 51.23 - - 74 -22.77 68.2 -16.97 203 286 \
*2.334 50.24 ADR 321 -36.5 0 45.84 54 -8.16 - - - - 203 286 \

5 *3.89 51.85 PK3 33.7 -34.4 0 51.15 - - 74 -22.85 68.2 -17.05 316 284 \
*3.89 46.59 ADR 33.7 -34.4 0 45.89 54 -8.11 - - - - 316 284 \

6 6.218 45.03 PK3 35.9 -28.9 0 52.03 - - 74 -21.97 68.2 -16.17 269 224 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK3 - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: R10526502-RF2A

FCC ID: DKNCS08

DATE: 2015-05-06

HIGH CHANNEL - PLOT

23 Feb 2815

234882

(RS

145

g5

UL-RTF EMC: Chaomber C

Peok Limit C(dBU/m)

Rodioted Emissions 3-Meters

Echostar
185265682 (15LEBB4)

Customer:
Project Number:

Contlig

. 10B87 (FCC32
Madey 11nHT4B, 57S5MHz,
Testﬁﬂd by: F.Leuwis

2TX

(dBulUs/m1
(=)
o

)]
ul

I
Ul

Frequency

[GHz2

Ref{fitin

Range (Gliz) REA/VEH
1:1-5, 718

5.1 THC-Gelf )/ 38k
3:5.68-5.15

THC-6elB )/ 30k 187/18

Det/fvg T

S

up eER
FERK/Pur Avg(RHT)  Snsec(Futo)

PEAK/Pur AvgBM3)  Auto

Pts $3upsito
6881 MK

ARt HAKK

Rarge (GHz)
5:6.15-18

FBLLUEW Fefffttn  Detffvg Tuyp Sueep Pts 43upe/tode

-G 30k 87/A FERKFur AugRHS)  Auto 18k HAH

P

|

Marker | Frequency | Meter | Det | AT0067 | Amp/Chl | DC Corr | Corrected | Avg Limit |Margin [Peak Limit| PK UNII Non- PK Azimuth | Height |Polarity
(GHz) |Reading (dB/m) | /Fltr/Pad| (dB) Reading | (dBuV/m) | (dB) |(dBuV/m)| Margin | Restricted | Margin | (Degs) (cm)
(dBuv) (dBuv/m) (dB) | (dBuv/m) (dB)

1 *2.338 53 PK3 32.1 -36.4 0 48.7 - - 74 -25.3 68.2 -19.5 35 359 H
*2.334 48.09 ADR 32.1 -36.5 0 43.69 54 -10.31 - - - - 35 359 H

2 *3.891 49.84 PK3 33.7 -34.3 0 49.24 - - 74 -24.76 68.2 -18.96 291 364 H
*3.891 44.12 ADR 33.7 -34.3 0 43.52 54 -10.48 - - - - 291 364 H

4 *2.334 54.54 PK3 32.1 -36.5 0 50.14 - - 74 -23.86 68.2 -18.06 199 236 \"
*2.334 49.41 ADR 32.1 -36.5 0 45.01 54 -8.99 - - - - 199 236 \"

5 *3.89 51.85 PK3 33.7 -34.4 0 51.15 - - 74 -22.85 68.2 -17.05 316 284 \"
*3.89 46.59 ADR 33.7 -34.4 0 45.89 54 -8.11 - - - - 316 284 \"

3 6.218 45.03 PK3 35.9 -28.9 0 52.03 - - 74 -21.97 68.2 -16.17 269 224 H

6 7.02 33.59 Pk 36 -27.3 0 42.29 - - 74 -31.71 68.2 -25.91 0-360 250 \"

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

Pk - Peak detector
PK3 - U-NII: Maximum Peak

ADR - U-NIl AD primary method, RMS average
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

9.8. WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE 5.2GHz CONFIGURATION)

HORIZONTAL & VERTICAL PLOT
UL-RTF EMC: Chamber C 4 Mar ZH1S HE:53: 14
; ; ; AR Radiaoted Emissions - 3 Meters

95

| i | | : |Customer Echostar
85 : [ "|Project Number: 1d526002 (15LBEE4Y
| Config:IDBE7 (FCC3)
! [Mode ' Woree-Case

75 j j ""1 "A u% j Tested by!B. Kiswra

65

n
n

B R i — e M R H B B

~
e
3
2 45
s
T
v

[}
o

Frequency (MHz)

Range (Hiiz) RENUE Refifittn  Det/fvg Typ  Suesp Pts 3mpaiMd Rorge (MHz) RBL/VEN Refffittn  Detifivg Ty Sueep Pts 43pstode P
1:38-288 120k =682/ 9718 PEAK/Logfur—Video  fuko 481 MR | 3:cBe-ToEe 128k1-GdBI/IM - 9F1B PERKALogPur-Video  futo GE81 A H

Marker | Frequency Meter Det AT0066 Amp/Cbl (dB) | Corrected QPk Limit Margin | Azimuth | Height | Polarity
(MHz) Reading (dB/m) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
4 *250 58.98 Qp 115 -30 40.48 46.02 -5.54 265 116 H
5 *265.5 54.7 Pk 12.8 -29.9 37.6 46.02 -8.42 0-360 101 H
1 48.008 55.83 Qp 8.7 314 33.13 40 -6.87 233 117 v
2 48.4735 56.34 Qp 8.5 314 33.44 40 -6.56 345 105 v
3 64.1895 55.16 Qp 8.2 -31.2 32.16 40 -7.84 0 100 v
6 711.4 43.07 Pk 20.4 -28.6 34.87 46.02 -11.15 0-360 101 Vv
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE 5.8GHz CONFIGURATION)

HORIZONTAL & VERTICAL PLOT
UL-RTF EMC: Chamber C 3 Mar ZHB15 1444 .68
: : : : . Radiated Emiszions — 3 Meterst

95

: ' : : : i Customer Echostar
85 : N HProject Number: 18526582 C15LERE4)
‘ o HComtig: 10887 (FCC3D

! [Mode  oree-Case

75 J Tested by B, Kiswra

65

9]}
]}

CdBul/m)
I
ol

]}
(o1}

Freguency (MHz2

Range [Hiiz) REH/VEH Ref/ftin  Det/fvg Typ  Suesp Pts #3upaitg  Range [MHz) FEL/VE Feffattn  Detffvg Typ  Sueep Pts 15ups/Mode P
1:38-288 128k(-6cB)/ M 9718 FEAK/Lofur-Viden  Auto 4681 HAXH | 3:2R6-10BA 120k (-6dB)/ 1M 97F18 FERKAogFur-Viden  Auto BER1  MAMH i3]

Marker | Frequency Meter Det AT0066 Amp/Cbl (dB) | Corrected QPk Limit Margin | Azimuth | Height | Polarity
(MHz) Reading (dB/m) Reading (dBuVv/m) (dB) (Degs) (cm)
(dBuV) (dBuVv/m)
6 *250.3 56.06 Pk 11.5 -30 37.56 46.02 -8.46 0-360 100 H
1 47.7935 59.48 Qp 8.8 -31.4 36.88 40 -3.12 39 106 Vv
2 49.0485 58.49 Qp 8.2 -31.4 35.29 40 -4.71 47 102 Vv
3 56.7325 53.81 Pk 7.4 -31.3 29.91 40 -10.09 0-360 100 Vv
4 85.7175 53.42 Pk 7.1 -31 29.52 40 -10.48 0-360 100 Vv
5 106.925 54.74 Pk 12.1 -30.8 36.04 43.52 -7.48 0-360 100 Vv
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

9.9. WORST-CASE 18-26GHz

SPURIOUS EMISSIONS 18 TO 26GHz (WORST-CASE 5.2GHz CONFIGURATION)

HORIZONTAL & VERTICAL PLOT

UL-RTF EMC: Chamber C 3 Mar 2815 12:29:39

15

Radioted Emis=sions 3-Meters

Customer: Echostar

185 Praject Number: |G526502 (15LBEA4)
: Cantig:IDBET7 (FCC3)

Made : lorse-Casze

g5 Tested bt__jiB‘ Kiewro

=55

75 LPeak Limit ColBulAmdl ]
UMIT Non-Restri cteol% CdBul/ m)

65

i~

E
S~
=

3
[au)
o
pa

55

45

35

Frequency (GHz2

Range (Gtiz) REN/UEN Refifittn  Det/fvg Typ Swegp Pts ¥3mpsiMd Rorge (GHz) RBU/VEN Refffittn  Det/fivg Typ Sueep Pts {apatode P
1:18-20.3 THE 6ol 23 67/6 PERK/Pur AvgRHS) ko 16k HAd | 2:18-ch 5 THC-6elf ) /34 i PERK/Pur” fegBHS)  fiuto L i

Marker | Frequency | Meter | Det Horn Amp/Cbl | Corrected | Avg Limit | Margin |Peak Limit PK UNII Non- PK Azimuth | Height | Polarity
(GHz) Reading AT0063 (dB) Reading |(dBuV/m)| (dB) |(dBuV/m)| Margin |Restricted | Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) (dB) |[(dBuv/m)| (dB)
1 *20.931 42.69 Pk 335 -32.7 43.49 54 -10.51 74 -30.51 68.2 -24.71 0-360 151 \
2 *21.374 42.37 Pk 34.3 -32.2 44.47 54 -9.53 74 -29.53 68.2 -23.73 0-360 151 \
3 *22.054 41.68 Pk 36.9 -31.7 46.88 54 -7.12 74 -27.12 68.2 -21.32 0-360 250 \
6 23.558 42.02 Pk 33.7 -31 44.72 - - 74 -29.28 68.2 -23.48 0-360 250 H
4 24.032 41.78 Pk 33.6 -30.2 45.18 - - 74 -28.82 68.2 -23.02 0-360 151 \
5 25.483 42.27 | Pk 339 -28.8 47.37 - - 74 -26.63 68.2 -20.83 0-360 151 \Y
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

SPURIOUS EMISSIONS 18 TO 26GHz (WORST-CASE 5.8GHz CONFIGURATION)

HORIZONTAL & VERTICAL PLOT

15

UL-RTF EMC: Chamber C

3 Mar 2815

13:38:26

145

95

[a3]
Jl

~J
9]

Radioted Emis=sions 3-Meters

Customer: Echostar

PV‘DJ ect Numker: 108526582 (15LEBB4)

Config:10RE7 (FCC3
Made : lorse-Casze

Tested bt__j B Kiewro

T 0 N 2

-
E

.

=
565

m

e

Z

n
L

UMII Nom-Restri cteol% CdBul/ md

I
[9)]

Frequency

(GHz2

Range (Gtiz)
1:18-20.3

REN/UEN

HC-6alf /3

Ref/fitin
7

Det/fig T

4P
PERK/Pur AvgiBMS)  Auto

Swegp

Phs ¥3upsiMa

lek  HAH

Rarge 1GHz) RBU/VEN Refffittn  Det/fivg Typ Sueep

-5

TH-6al )/ 8716 PEAK/Pur AvglBHI)  futo

Pts $5upe/Hode

18k

HArH

P
o

Marker | Frequency | Meter | Det Horn | Amp/C | DC Corr | Corrected | Avg Limit |Margin |Peak Limit PK UNII Non- PK Azimuth | Height |Polarity
(GHz) Reading AT0063 | bl (dB) (dB) Reading | (dBuV/m) | (dB) |(dBuV/m)| Margin |Restricted | Margin (Degs) (cm)
(dBuv) (dB/m) (dBuv/m) (dB) | (dBuv/m)| (dB)

5 *22.093 41.66 Pk 36.8 -32.2 0 46.26 54 -7.74 74 -27.74 68.2 -21.94 0-360 250 H
1 *22.067 449 PK3 36.9 -31.8 0 50 - - 74 -24 68.2 -18.2 108 259 \%

*22.067 39.48 ADR 36.9 -31.8 0 44.58 54 -9.42 - - - 108 259 \%
3 *23.911 42.32 Pk 33.7 -31.1 0 44.92 54 -9.08 74 -29.08 68.2 -23.28 0-360 151 \%
2 23.264 41.75 Pk 335 -31.1 0 44.15 54 -9.85 74 -29.85 68.2 -24.05 0-360 151 \%
6 24.77 41.59 Pk 33.8 -29.4 0 45.99 54 -8.01 74 -28.01 68.2 -22.21 0-360 250 H
4 25.008 41.78 Pk 339 -29.3 0 46.38 54 -7.62 74 -27.62 68.2 -21.82 0-360 250 \%

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

PK3 - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

9.10. WORST-CASE 26-40GHz

SPURIOUS EMISSIONS 26 TO 40 GHz (WORST-CASE 5.2GHz CONFIGURATION)

HORIZONTAL & VERTICAL PLOT

5 UL-RTF EMC: Chamker C 9 Mar ZH15 11:15:53
| Rodiated Emissions 3-Meters

Customer: Echostart

PFUJEDt Numker: 18526582 (15LEBAA4)
Contig: IDBAT (FCC3)

Mode: Worst-cose 5.2G baond

Tested by M. Nolting

—~

E
.
=

3
[}
o
g

Frequency (GH=z2

B REUABN  Feffftin  Detifvg Typ Seep Pis fwpsdiode | Rarge (o) FEUUBN  Refitn  Det/fhg Tup Swen  Pls #upsibe Posit
3Lt 2RK firts PERKFur Bug(RNS)  Zhmsec(huto) 14k HAKH
MBI B2 PERKFur PR Zneoolhuto) 4 WA

Marker | Frequency | Meter | Det Horn Amp/Cbl | Corrected | Avg Limit | Margin | Peak Limit PK UNII Non- PK Azimuth | Height | Polarity
(GHz) |Reading AT0061 (dB) Reading |[(dBuV/m)| (dB) |(dBuV/m)| Margin |Restricted| Margin | (Degs) | (cm)
(dBuv) (dB/m) (dBuVv/m) (dB) |(dBuV/m)| (dB)
5 *31.217 | 45.79 PK3 36.4 -34.7 47.49 - - 74 -26.51 68.2 -20.71 62 150 Vv
*31.221 | 34.53 | ADR 36.4 -34.6 36.33 54 -17.67 - - - - 62 150 Vv
1 27.514 45.44 Pk 35.8 -36.9 44.34 - - 74 -29.66 68.2 -23.86 0-360 175 H
4 29.201 44.74 Pk 35.9 -36 44.64 - - 74 -29.36 68.2 -23.56 0-360 200 \%
2 29.713 45.33 Pk 36 -35.5 45.83 - - 74 -28.17 68.2 -22.37 0-360 200 H
3 35.205 46.84 Pk 37 -35.4 48.44 - - 74 -25.56 68.2 -19.76 0-360 200 H
6 35.209 44.82 Pk 37 -35.3 46.52 - - 74 -27.48 68.2 -21.68 0-360 150 \%
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
PK3 - U-NII: Maximum Peak
ADR - U-NIl AD primary method, RMS average
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

SPURIOUS EMISSIONS 26 TO 40 GHz (WORST-CASE 5.8GHz CONFIGURATION)

HORIZONTAL & VERTICAL PLOT

UL-RTF EMC: Chamber C 9 Mar ZH1S 13:58: 32
‘ Radioted Emissions 3-Meters

(R ES)

: Customer: Echostart
185 ; Project Number: 18526582 C15LEEE4)
; Config: IDBB7 C(FCC3
: Made! Worst-case 5 .86 bond
g5 Tested by: M, Nolting

85

Peak L imit. LdBulliml
UNTIT MNom-Restricted CHBOLU/m)

~J
(o)

CdBull/m)
u)
Ul

n
o

1

I
Ul

Frequency (GHz)

Range (Giiz) REN/UEN Refifittn  Det/fvg Typ Swegp Pts ¥3upsiM Rarge (Gz) RBL/VEN Refffittn  Det/fivg Typ Sweep Pts 4awpsMode P
1:26.5-48 THE 6ol 23 72 PERK/Pur fegRMS)  Snsectiuto) 14k HARA
THC-6d ) /3 72 FEAK/Pur Avg(RMS]  SnsecCutol 14k HAXH

Marker | Frequency | Meter | Det Horn Amp/Cbl | Corrected | Avg Limit | Margin | Peak Limit PK UNII Non- PK Azimuth| Height | Polarity
(GHz) |Reading AT0061 (dB) Reading | (dBuV/m)| (dB) |(dBuV/m)| Margin |Restricted| Margin | (Degs) | (cm)
(dBuv) (dB/m) (dBuv/m) (dB) | (dBuv/m)| (dB)

1 27.906 46.54 Pk 35.7 -36.7 45.54 - - 74 -28.46 68.2 -22.66 0-360 175 H

4 29.816 45.36 Pk 36.2 -35.2 46.36 - - 74 -27.64 68.2 -21.84 0-360 175 Vv

2 32.371 44.81 Pk 36.3 -34.4 46.71 - - 74 -27.29 68.2 -21.49 0-360 200 H

5 34.534 45.51 Pk 37 -35.5 47.01 - - 74 -26.99 68.2 -21.19 0-360 200 \

3 34.742 46.01 Pk 37 -35.3 47.71 - - 74 -26.29 68.2 -20.49 0-360 175 H

6 35.526 45.66 Pk 373 -35.6 47.36 - - 74 -26.64 68.2 -20.84 0-360 200 \
* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
Pk - Peak detector
PK3 - U-NII: Maximum Peak
ADR - U-NII AD primary method, RMS average
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

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

" Decreases with the logarithm of the frequency.

TEST PROCEDURE

Consistent with ANSI C63.4 and ANSI C63.10.
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

RESULTS

LINE 1 RESULTS (5.2GHz Band)
UL-RTP EMC 18 Apr 2815 19:81:38
‘ ‘ Do ‘ FCC 15.287 Limits

CUSTOMER: Echostar (15LBUE42
MODEL#: IDB87 (FCC3H

Maode: Worst-cose 5.2G band
Conductor: LI

TESTED BY: M. MNolting

185

2 | |
955p — | e S
2 ' [ ' ' : ' ' %Qverﬂage ijit
& YRR SRS F
45 |-
1S U = 1A WO NN AR SO, VW O SN--'3 Y MO S S0 T . S
25 |- A
L T R e S o s
5 1 Bl= 35
Frequency (MHz)
Marker Frequency Meter Det LISN (dB) Limiter & Corrected QP Limit QP Margin Average Average
(MHz) Reading Cable (dB) Reading (dB) Limit Margin
(dBuv) (dBuv) (dB)
1 15225 48.99 Qp A4 9.4 58.79 65.88 -7.09 -
2 .1545 40.08 Ca A4 9.4 49.88 - - 55.75 -5.87
3 .1995 41.64 Qp 2 9.4 51.24 63.63 -12.39 -
4 .20625 33.48 Ca 2 9.4 43.08 - - 53.35 -10.27
5 .25125 37.54 Qp 2 9.4 47.14 61.72 -14.58 -
6 .258 29.1 Ca 2 9.4 38.7 - - 51.5 -12.8
8 .3615 25.35 Ca 1 9.4 34.85 - - 48.69 -13.84
7 .3705 33.46 Qp 1 9.4 42.96 58.49 -15.53 -
9 4155 40.07 Qp 1 9.4 49.57 57.54 -7.97 -
10 4155 31.49 Ca 1 9.4 40.99 - - 47.54 -6.55
11 3.723 32.88 Qp 0 9.5 42.38 56 -13.62 -
12 3.72638 23.35 Ca 0 9.5 32.85 - - 46 -13.15
Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

LINE 2 RESULTS (5.2GHz Band)

UL-RTP EMC 18 Apr 2815 18:56.42
' ' P Dol ' FCC 15.207 Limits

185

; CUSTOMER: Echostor (15LBHHE4]
ERY e oo MODEL#: 1DB87 (FCC3)

: : : : [ ; : Mode: Worst-cose 5.26G band

: : ; Conductar: LZ
Y I S N TESTED BY: M. Nolting

75 f :
(oL L S N S U U M SO S SO O SO SO OO RE SOOI
-*_Uj irren e ——
o55h S . _____________
3 Hverage Limit
5 O S
451 SRS S St s S S SO S S SO SR
35 ot LB AT g A T g L A
25 -4 L] L
LR T S e L | s S T R,
15 1 Ta 39
Frequency (MHz)
Marker Frequency Meter Det LISN (dB) Limiter & Corrected QP Limit QP Margin Average Average
(MHz) Reading Cable (dB) Reading (dB) Limit Margin
(dBuv) (dBuv) (dB)
1 .15225 48.69 Qp A4 9.4 58.49 65.88 -7.39 - -
2 .1545 39.39 Ca A4 9.4 49.19 - - 55.75 -6.56
3 .1995 41.22 Qp 2 9.4 50.82 63.63 -12.81 - -
4 .20625 32.63 Ca 2 9.4 42.23 - - 53.35 -11.12
5 .25125 36.85 Qp 2 9.4 46.45 61.72 -15.27 - -
6 .258 27.88 Ca 2 9.4 37.48 - - 51.5 -14.02
8 .3615 24.49 Ca 1 9.4 33.99 - - 48.69 -14.7
7 .36375 32.76 Qp 1 9.4 42.26 58.64 -16.38 - -
10 141325 30.43 Ca 1 9.4 39.93 - - 47.58 -7.65
9 4155 39.25 Qp 1 9.4 48.75 57.54 -8.79 - -
11 3.732 32.85 Qp 0 9.5 42.35 56 -13.65 - -
12 3.741 23.56 Ca 0 9.5 33.06 - - 46 -12.94
Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: R10526502-RF2A
FCC ID: DKNCS08

DATE: 2015-05-06

LINE 1 RESULTS (5.8GHz Band)

a5 UL-RTP EMC 18 Apr 2815 19:37, 38
’ ’ FCC 15,287 Limits
CUSTOMER: Echostor (15LBHB42
95 [ MODEL#: IDB87 (FCC3)
; : Mode: Worst-cose 5.8G band
Conductar: L1
=0 VRSN SRR SURUSS NS SUSNHS NUO SO0 S NOSOOS SO TESTED BY: M. Nolting
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15 1 %} 38
Frequency (MHz)
Marker Frequency Meter Det LISN (dB) Limiter & Corrected QP Limit QP Margin Average Average
(MHz) Reading Cable (dB) Reading (dB) Limit Margin
(dBuv) (dBuv) (dB)
1 .15225 48.63 Qp A4 9.4 58.43 65.88 -7.45 - -
2 .15225 40.31 Ca 4 9.4 50.11 - - 55.88 -5.77
3 .19725 41.92 Qp 2 9.4 51.52 63.73 -12.21 - -
4 .1995 33.77 Ca 2 9.4 43.37 - - 53.63 -10.26
5 .24675 37.86 Qp 2 9.4 47.46 61.87 -14.41 - -
6 .249 30 Ca .2 9.4 39.6 - - 51.79 -12.19
8 .35025 25.88 Ca 1 9.4 35.38 - - 48.96 -13.58
7 .35925 32.87 Qp 1 9.4 42.37 58.75 -16.38 - -
10 .39975 31.83 Ca 1 9.4 41.33 - - 47.86 -6.53
9 40875 38.99 Qp 1 9.4 48.49 57.67 -9.18 - -
11 3.705 32.23 Qp 0 9.5 41.73 56 -14.27 - -
12 3.72075 23.45 Ca 0 9.5 32.95 - - 46 -13.05

Qp - Quasi-Peak detector
Ca - CISPR average detection
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REPORT NO: R10526502-RF2A DATE: 2015-05-06
FCC ID: DKNCS08

LINE 2 RESULTS (5.8GHz Band)

UL-RTP EMC 18 Apr 2815 19:48 . 30
' ' oo ' FCC 15.207 Limits

185

; CUSTOMER: Echostor (15LBHHE4]
ERY e oo MODEL#: IDB87 (FCC3)

: : : : [ ; : Mode: Worst-cose 5.8G band

: : ; Conductar: LZ
Y I S N TESTED BY: M. Nolting

75 f :
[ ST SR MR U SR IO UL O S OO S JOUUOUE SN SN SO S NOUL A SO SRR
-*_Uj v —————
o551 mmm o
2 Pl 3 e : Do : : : : P Qverage Lim|t
& r [ ; : : N S PO S =S PN ORI
45 [ RS DU A 0 U SO
35| B Y ' o T8 R
251 [P R : ‘U
L T e e e T A A s A S R,
15 1 Ta 39
Frequency (MHz)
Marker Frequency Meter Det LISN (dB) Limiter & Corrected QP Limit QP Margin Average Average
(MHz) Reading Cable (dB) Reading (dB) Limit Margin
(dBuv) (dBuv) (dB)
1 15225 48.23 Qp A4 9.4 58.03 65.88 -7.85 - -
2 15225 39.62 Ca 4 9.4 49.42 - - 55.88 -6.46
3 .19725 41.58 Qp 2 9.4 51.18 63.73 -12.55 - -
4 .1995 33.38 Ca 2 9.4 42.98 - - 53.63 -10.65
5 .24675 37.32 Qp 2 9.4 46.92 61.87 -14.95 - -
6 .249 29.25 Ca 2 9.4 38.85 - - 51.79 -12.94
8 .35025 25.43 Ca 1 9.4 34.93 - - 48.96 -14.03
7 .35925 32.35 Qp 1 9.4 41.85 58.75 -16.9 - -
10 .39975 31.13 Ca 1 9.4 40.63 - - 47.86 -7.23
9 40875 38.15 Qp 1 9.4 47.65 57.67 -10.02 - -
11 4425 34.01 Qp 1 9.4 43.51 57.01 -13.5 - -
12 447 24.78 Ca 1 9.4 34.28 - - 46.93 -12.65

Qp - Quasi-Peak detector
Ca - CISPR average detection
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