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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Echostar Technologies LLC

EUT DESCRIPTION: 802.11a/b/g/n 2.4/5GHz Radio

MODEL: ID:093

SERIAL NUMBER: 2161167 (Conducted); 2161165 (Radiated)
DATE TESTED: July 7 — August 12, 2015

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

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

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

Approved & Released

For UL Verification Services Inc. By: Tested By:
Pg/yzg ' ,f:_/__
PENG ZHANG JONATHAN HSU
CONSUMER TECHNOLOGY DIVISION CONSUMER TECHNOLOGY DIVISION
PROJECT LEAD LAB ENGINEER
UL Verification Services Inc. UL Verification Services Inc.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2009 for FCC.

Testing for radiated emissions above 1GHz was performed with the EUT elevated at 1.5m
instead of 0.8m. This test height has been permitted by FCC as discussed in FCC/TCB
conference call in December 2014.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, Fremont, California, USA. Line conducted emissions are measured only at the
47173 address. The following table identifies which facilities were utilized for radiated emission
measurements documented in this report. Specific facilities are also identified in the test results
sections.

47173 Benicia Street 47266 Benicia Street
X] Chamber A [ ] Chamber D
[ ] Chamber B [ ] Chamber E
[ ] Chamber C [ ] Chamber F

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full
scope of accreditation can be viewed at http://ts.nist.gov/standards/scopes/2000650.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

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52 dB
Radiated Disturbance, 30 to 18000 MHz 494 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 is an 802.11a/b/g/n 2.4/5GHz Radio.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequency Range Mode Output Power| Output Power
(MHz) (dBm) (mW)
2412 - 2462 802.11b 13.3 21.38
2412 - 2462 802.11g 8 6.31
2412 - 2462 802.11n HT20 MCSO 7.5 5.62
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an FPCB antenna, with a maximum gain of 2.3 dBi.
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5.4. 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 fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was
determined that X orientation was worst-case orientation; therefore, all final radiated testing was
performed with the EUT in X orientation.

Based on the baseline scan, the worst-case data rates were:

802.11b mode: 1 Mbps

802.11g mode: 6 Mbps
802.11n HT20mode: MCSO
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5.5.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List

Description Manufacturer Model Serial Number FCCID
Laptop HP N/A N/A N/A
Laptop Charger HP N/A N/A N/A
/O CABLES
1/0 Cable List
Cable |Port # of identical |Connector |Cable Type |Cable Remarks
No ports Type Length (m)
1 Ethernet (1 RJ-45 Unshielded |1m N/A
TEST SETUP
The EUT is setup as a stand-alone device.
SETUP DIAGRAM FOR TESTS
EUT
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SETUP DIAGRAM FOR AC LINE TESTS

KEYBOARD

LAPTOP

ROUTER

AC
ADAPTER

MAIN POWER SOURCE
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6. TEST AND MEASUREMENT EQUIPMENT

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

report:

Test Equipment List
Description Manufacturer Model Asset Cal Due
Antenna, Biconolog, 30MHz-1 GHz Sunol Sciences |JB1 C01171 02/13/16
Antenna, Horn, 18GHz EMCO 3115 C00783 10/25/15
Antenna, Horn, 26.5 GHz ARA MWH-1826/B |C00980 11/14/15
RF Preamplifier, 100KHz -> 1300MHz |HP 8447D T10 01/06/16
RF Preamplifier, 1GHz - 18GHz Miteq NSP4000-SP2 (924343 03/23/16
RF Preamplifier, 1GHz - 26.5GHz HP 8449B FO0351 06/27/16
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01069 12/20/15
CBT Bluetooth Tester R&S CBT None 07/12/16
Peak Power Meter Agilent / HP E4416A C00963 12/13/15
Peak / Average Power Sensor Agilent / HP E9327A C00964 12/13/15
LISN, 30 MHz FCC 50/250-25-2 |C00626 01/14/16
Reject Filter, 2.4GHz Micro-Tronics BRM50702 N02684 CNR
Radiated Software UL UL EMC Ver 9.5, July 22, 2014
Conducted Software UL UL EMC Ver 9.5, May 17 2012
CLT Software UL UL RF Ver 1.0, Feb 2 2015
Antenna Port Software UL UL RF Ver 2.1.1.1, Jan 20 2015
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7. MEASUREMENT METHODS

KDB 558074 D01 DTS Meas Guidance v03r03: Measurement Procedure AVGPM-G is used for
power and AVGPSD-3 is used for power spectral density.

Unwanted emissions within Restricted Bands are measured using traditional radiated
procedures.

Band edge emissions within Restricted Bands are measured using RMS with duty cycle factor
offset method.
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8. SUMMARY TABLE

FCC Part RSS Test Description Test Limit Test Test Worst Case
Section Section(s) Condition Result
15.247 RSS-210 . .
>
@) A8.2(2) Occupied Band width (6dB) 500KHz Pass 7.10MHz
2.1051, |pss 210 Ag.5|Band Edge / Conducted -20dBc Pass -30.53dBm
15.247 (d) Spurious Emission
Conducted
15.247 RSS-210 A8.4 |TX conducted output power <30dBm Pass 13.3dBm
15.247 RSS-210 A8.2|PSD <8dBm Pass -4.66dBm
15.207 (@) | RO GEN |AC Power Line conducted Section 10 Pass 49.42 dBUV
7.2.2 emissions
15.205 cijiez;% Radiated
15.209 RSS-210 Radiated Spurious Emission < 54dBuV/m Pass 53.34dBuVv/m
Clause 6
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9. ANTENNA PORT TEST RESULTS
9.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

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

TEST PROCEDURE

Reference to KDB 558074 D01 DTS Meas Guidance v03r03: The transmitter output is
connected to a spectrum analyzer with the RBW set to100KHz, the VBW >= 3 x RBW, peak
detector and max hold.

RESULTS
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9.1.1. 802.11b MODE IN THE 2.4 GHz BAND

Channel|Frequency|6 dB Bandwidth|Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 7.10 0.5
Mid 2437 7.13 0.5
High 2462 7.11 0.5
Worst 7.10

9.1.2. 802.11g MODE IN THE 2.4 GHz BAND

Channel|Frequency|6 dB Bandwidth|Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 16.35 0.5
Mid 2437 16.35 0.5
High 2462 16.33 0.5
Worst 16.33

9.1.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND

Channel|Frequency|6 dB Bandwidth|Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 17.32 0.5
Mid 2437 16.93 0.5
High 2462 16.85 0.5
Worst 16.85
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802.11b 6 dB BANDWIDTH

6 dB BANDWIDTH MID CH

H Agilent 18:37:47 Aug 1, 2615 L [Freq/Channel|
a Mkrl 7.128 MHz Center Freq

Esiai@ dBm #Atten 20 B A.a45 B 5 43700000 GHa

Log

16 ik . Start Freq

dB/ - o | 2.43150000 GHz

Offst

52'4 Stop Freq

0l 2442500060 GHz

Lo CF Step

1.18aRRAAE MHz

#PRug Auto Man

168

vl 52 Freq Offset

33 FS 0.000006000 Hz

AA

£ .

) Signal Track
FTun 0 0%
Swp f —
Center 2,437 BBA GHz Span 11 MHz
#fes BH 100 kHz #VEH 300 kHz  Sweep 1.867 ms (1081 pts)
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802.11g 6 dB BANDWIDTH

6 dB BANDWIDTH MID CH

4 Agilent 18:57:13 Aug 1, 2615 L |Freq/Channel|
a Mkrl 7.186 MHz Center Freq

Eséaii@ dBm #Atten 20 dB B.238 dB 5 16200000 Gha

Log

18 1R 1 Start Freq

dB/ & & 2.45650000 GHz

Offst

ég“ Stop Freq

0| 246750886 GHz

L CF Step

1.1aeaaaas MHz

#PRug Auto Man

168

vl 52 Freq Offset

53 FS 0.00000000 Hz

HA

£t .

i Signal Track
Flun 0 Off
Swp f =
Center 2.462 BAA GHz Span 11 MH=z
#fes BH 100 kHz #VEH 300 kHz  Sweep 1.867 ms (1081 pts)
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802.11n HT20 6 dB BANDWIDTH

6 dB BANDWIDTH MID CH

% Agilent 11:41:42 Aug 1, 20815 L Freq/Channel
a Mkrl 16.358 MHz Center Freq
Eséa.’i@ dBm #Atten 28 dB —-A.851 B 5 13700000 Gha
Log
1@ Start Freq
dB/ 242450086 GHz
Offst
19.4 Py 5
4B Stop Freq
0| 244350086 GHz
P CF Step
i 2. 50ARARAG MHz
#PHvy Auto Man
166
Wl 52 Freq Offset
53 FS 0.00000000 Hz
HA
£t .
F%ﬁ] Signal Track
On 0ff
Swp -
Center 2.437 BAA GHz Span 25 MH=z
#fes BH 100 kHz #/BH 388 kHz Sweep 2.4 ms (10A1 pts)
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9.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

9.2.1. 802.11b MODE IN THE 2.4 GHz BAND

Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 2412 12.75
Mid 2437 12.61
High 2462 12.55
Worst 12.75

9.2.2.802.11g MODE IN THE 2.4 GHz BAND

Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 2412 16.56
Mid 2437 16.48
High 2462 16.52
Worst 16.56

9.2.3.802.11n HT20 MODE IN THE 2.4 GHz BAND

Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 2412 17.61
Mid 2437 17.64
High 2462 17.61
Worst 17.64
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9.3. OUTPUT POWER

LIMITS

FCC §15.247

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

DIRECTIONAL ANTENNA GAIN

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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RESULTS

9.3.1. 802.11b MODE IN THE 2.4 GHz BAND

Limits
Channel |Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) | (dBm)
Low 2412 2.30 30.00 30 36 30.00
Mid 2437 2.30 30.00 30 36 30.00
High 2462 2.30 30.00 30 36 30.00
Results
Channel |Frequency | Chain O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 2412 13.00 13.00 30.00 -17.00
Mid 2437 13.00 13.00 30.00 -17.00
High 2462 13.30 13.30 30.00 -16.70
Worst 13.30
9.3.2. 802.11g MODE IN THE 2.4 GHz BAND
Limits
Channel |Frequency | Directional FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) | (dBm)
Low 2412 2.30 30.00 30 36 30.00
Mid 2437 2.30 30.00 30 36 30.00
High 2462 2.30 30.00 30 36 30.00
Results
Channel |Frequency [ Chain O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 2412 8.00 8.00 30.00 -22.00
Mid 2437 8.00 8.00 30.00 -22.00
High 2462 8.00 8.00 30.00 -22.00
Worst 8.00
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REPORT NO: 15U20961-E1A
FCC ID: DKNHG

DATE: Sep 21, 2015

9.3.3.802.11n HT20 MODE IN THE 2.4 GHz BAND

Limits
Channel |Frequency | Directional | FCC IC IC Max
Gain Power | Power EIRP |Power
Limit Limit Limit
(MHz) (dBi) (dBm) | (dBm) | (dBm) | (dBm)
Low 2412 2.30 30.00 30 36 30.00
Mid 2437 2.30 30.00 30 36 30.00
High 2462 2.30 30.00 30 36 30.00
Results
Channel |Frequency | Chain O Total Power | Margin
Meas Corr'd Limit
Power Power
(MHz) (dBm) (dBm) | (dBm) (dB)
Low 2412 7.50 7.50 30.00 -22.50
Mid 2437 7.20 7.20 30.00 -22.80
High 2462 7.30 7.30 30.00 -22.70
Worst 7.50
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REPORT NO: 15U20961-E1A
FCC ID: DKNHG

DATE: Sep 21, 2015

9.4.

LIMITS

PSD

FCC §15.247

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

RESULTS

9.4.1. 802.11b MODE IN THE 2.4 GHz BAND

PSD Results
Channel | Frequency | Chain O | Limit |Margin
Meas
(MHz) | (dBm) |(dBm)| (dB)
Low 2412 -4.66 8.0 -12.7
Mid 2437 -4.74 8.0 -12.7
High 2462 -4.75 8.0 -12.7

9.4.2.802.11g MODE IN THE 2.4 GHz BAND

PSD Results
Channel | Frequency [ Chain O | Limit |Margin
Meas
(MHz) (dBm) |[(dBm)| (dB)
Low 2412 -16.23 8.0 -24.2
Mid 2437 -16.59 8.0 -24.6
High 2462 -16.95 8.0 -24.9

9.4.3.802.11n HT20 MODE IN THE 2.4 GHz BAND

PSD Results
Channel | Frequency | Chain O | Limit |Margin
Meas
(MHz) (dBm) |[(dBm)| (dB)
Low 2412 -17.75 8.0 -25.7
Mid 2437 -17.78 8.0 -25.8
High 2462 -18.01 8.0 -26.0
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REPORT NO: 15U20961-E1A

FCC ID: DKNHG

DATE: Sep 21, 2015

9.4.4. PSD MID CH PLOTS

11b Mid Channel

11g Mid Channel

i Agilent 10:38:36 Pug 1, 2815 L Freq/Channel 4% Agilent 11:42:34 Aug 1, 2015 L Freqg/Channel
Mkrl 2.436 367 GHz Center Freq Mikrl 2.441 941 GHz Center Freq|

53{@2@ dBm Atten 20 dB -4.738 dBm 5 43700008 GHa 5;392@ dBin Atten 260 dB -16.589 dBm 5. 43760000 GHa

Log Log

10 StartFreq 18 StartFreq

dB/ 2.42750000 GHz dB/ 2.42450000 GHz

i ° i

) Stop Freq 4B s StopFreq

ol 244650808 GHz| ol & 2.44950000 GHz

o cFstep| | [52) CF Step

1. MHz 2.5 MHz

#PAvg [puto Man #PAvg I.M Man

106 iIr 198

vl os2 || Freq Offset L 52 Freq Offset

53 F9] 'R Hz 33 FSh @ Hz

fA | AA

Em: Signal Track| £ Signal Track

FTun FTun

Sup | On 0t Swp n Ot

|
Center 2.437 000 GHz Span 19 MHz Center 2.437 000 GHz Span 25 MHz
#Res BH 30 kHz #UBH 91 kHz  Sweep 63.76 ms (1261 pts) #Res BH 30 kHz #UBH 91 kHz  Sweep 83.89 ms (1648 pts)

11n HT20 Mid Channel

#Res BH 38 khz #YBHW 91 kHz

Sweep 90.62 ms (1764 pts)

# Aglent 14:23:19 Aug 1, 2015 L Freq/Channel
Mkrl 2.431 341 GHz Center Freq
Ref 26 dBm Atten 24 dB -17.788 dBm
Whvg 243700008 GHz
Lag
1a StartFreq
dB/ 2.42350809 GHz|
Offst
3%'4 Stop Freq
ol 3 2.45050000 GHz,
& CF Step
#PRug gZ.t nHZ
uto an|
196 (fun
y1 52 Freq Dffset
83 FS B. Hz|
AR
£
b Signal Track|
FTun o I
Swp | n jhini
|
Center 2.437 000 GHz Span 27 MHz
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REPORT NO: 15U20961-E1A DATE: Sep 21, 2015
FCC ID: DKNHG

9.5. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with RBW = 100 kHz, VBW = 300
kHz, peak detector, and max hold. Measurements utilizing these settings are made of the in-
band reference level, bandedge (where measurements to the general radiated limits will not be
made) and out-of-band emissions.
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REPORT NO: 15U20961-E1A DATE: Sep 21, 2015
FCC ID: DKNHG

RESULTS

9.5.1. 802.11b MODE IN THE 2.4 GHz BAND

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH

- Agilent 10:39:03 Aug 1, 20815 L Freq/Channel
Mkrl 2.437 48 GHz Center Freq

Ezgk.?@ dBm Atten 26 B 768 dBm 5 43700000 Gl

Log 1

18 4 Start Freq

dB/ ] 2. 48700080 GHz

Offst

ég“ Stop Freq

0| 2 A67B0AAG GHz

e CF Step
B.ARARRARG MHz

#PHug Auto Man

Ml 52 Freq Offset

53 FC (.00060000 Hz

AA

£ .

F%ﬁ] Signal Track
On 0

Swp -

Center 2.437 B8 GHz Span 68 MHz

#Res BH 106 kHz #\/BH 386 kHz Sweep 5.8 ms (1001 pts)
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REPORT NO: 15U20961-E1A
FCC ID: DKNHG

DATE: Sep 21, 2015

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH

4 Agilent 18:49:53 Aug 1, 2615 L [Freq/Channel|
Mkrl 2.412 96 GHz Center Freq
Ref 260 dBm Atten 26 B 7.84 dBm 5 10000000 GHa
Feak 1
Log &
18 Start Freq
dB/ 2.3700ARRR GHz
Offst H
=2
52'4 e Stop Freq
0l 2. A3ARRAAG GHz
vl AN i CF Step
B.ARARAARG MHz
#PRug Auto Man
Center 2.488 B8 GHz Span 68 MHz
#Res BH 100 kHz +BH 300 kHz  Sweep 5.8 ms (1801 pt) | g[gg@%g@fg sﬁg
Marker Trace Type H OAxiz Amplituda )
1 1 Freq 2.412 96 GHz 7.84 dBm
2 (13 F 2,400 80 GH ~32.39 dB ;
3 1 F:Eg 2.397 48 EHE -3[.53 dBm O SIQHE' Tragfkf
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REPORT NO: 15U20961-E1A DATE: Sep 21, 2015
FCC ID: DKNHG

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH

% Agilent 10:58:37 Aug 1, 20815 L Freq/Channel
Mkrl 2.461 BB GHz Center Freq
EZ;kIEEJ dBm . Atten 20 dB 7.75 dBm 5 13350000 Gha
Log <
1@ Start Freq
dB/ | 2 AG35ARRR GHz
Offst
ég“ Stop Freq
251350000 GHz
] 2z
22,2 ¢ ©
dBrm e | CF Step
E.ARARARAR MHz
#PHvy Auto Man
Center 2.483 50 GHz Span GA MHz
#Res BH 100 kHz +UBH 300 kHz  Sweep 5.8 ms (1801 pto) | ggg,e@%@?@fg Eﬁg
Markear Trace Type H Axiz Amplitude )
1 1 Freq 2.461 BB GHz 7.75 dBm
2 1 F 2.485 96 GH -49.81 dB H
3 1 FFEE 2.483 58 EHE -LH.88 dBm 0 Slgnal Tragfli
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REPORT NO: 15U20961-E1A DATE: Sep 21, 2015
FCC ID: DKNHG

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH

s Agilent 11:26:07 Aug 1, 2015 R T |[Freg/Channel |
Mkr2 4.824 GHz
Rel 30 dBm #Atien 30 dB 38.61dBm || CerterFreg
#Peak 1 13.0150000 GHz
Log e
10 Stait Freg
dB/ 30.0000000 MHz
Ofist
10.4
dB Stop Freq
ol 2 26.0000000 GHz
_22_2 m&ww — -
2.59700000 GHz
#PAvg Auto Man
Start 30 MHz Stop 26.000 GHz E Offset
Res BW 3 MHz 4VBW 300 kHz  Sweep 64.98 ms (8192 pts) 0 00000000 tis
Maiker Tiace Type K Axiz Amplilude ’
1 1) Fieg 2.411 GHz 15.02 dBm
2 11} Fieg 4 824 GHz -38.81 dBm S|Qﬂa| TraCk
On Cf
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REPORT NO: 15U20961-E1A
FCC ID: DKNHG

DATE: Sep 21, 2015

OUT OF BAND MID CH

w- Agilent 11:28:11 Aug 1, 2015 R T |Freg/Channel
Mkr2 4.875 GHz Certer F
erter Freq
Rel 30 dBm #Atien 30 dB -38.28 dBm
#Peak 7 13.0150000 GHz
Log 4
10 Stait Freq
dB/ 30.0000000 MHz
Olist
10.4
dB Stop Freq
N z 26.0000000 GHz
222 -,,....F'—igﬁ""*
dBm CF Step
259700000 GHz
#PAvg Auto Man
Start 30 MHz Stop 26.000 GHz F Cltset
Res BW 3 MHz #VBW 300 kHz  Sweep 64.98 ms (8192 pts) 0 00000000 tis
Manker Tiace Type X Aniz Amplilude ’
1 1) Fieg 2.438 GHz 14.94 dBm
2 1 Fieq 4875 GHz -38.28 dBm S|Qﬂa| TraCk
On Cif
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REPORT NO: 15U20961-E1A

FCC ID: DKNHG

DATE: Sep 21, 2015

OUT OF BAND HIGH CH

wh Agilent 11:32:29 Aug 1, 2015 R T |Freg/Channel
Mkr2 6.660 GHz
Rel 30 dBm #Atien 30 dB 3639 dBm || Certer Freg
#Peak 7 13.0150000 GHz
Log e
10 Stait Freg
dB/ 30.0000000 MHz
Ofist
10.4
dB Stop Freq
z 26.0000000 GHz
[;l2 ) ‘Mwm
Llal Dot
2.59700000 GHz
#PAvg Auto Man
Start 30 MHz Stop 26.000 GHz E Olfset
Res BW 3 MHz 4VBW 300 kHz  Sweep 64.98 ms (8192 pts) 0 00000000 tis
Maker Tiace Type X Aniz Amplilude ’
1 1) Fieg 2.482 GHz 14.77 dBm
2 NB Fieq 8.880 GHz 38.38 dBm Slgﬂal TraCk
On Cit
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REPORT NO: 15U20961-E1A DATE: Sep 21, 2015
FCC ID: DKNHG

9.5.2.802.11g MODE IN THE 2.4 GHz BAND

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH

% Agilent 11:43:43 Aug 1, 2015 L Freq/Channel
Mkrl 2.441 98 GHz Center Freq

Ezgk.?@ dBm Atten 20 dB -2.54 dBm 5 13700000 Gl

Log

1@ Start Freq

dB/ 1 2 AR7RARAR GHz

Offst <

ég“ Stop Freq

0| 2 AG7RARRR GHz

ol CF Step
E.ARARARAR MHz

#PHvy Auto Man

Ml 52 Freq Offset

53 FC 0.00000000 Hz

AR

£ L .

F%ﬁ] Signal Track
On 0ff

Swp -

Center 2.437 B8 GHz Span 68 MHz

#fes BH 100 kHz #/BH 388 kHz Sweep 5.8 ms (1081 pts)
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REPORT NO: 15U20961-E1A

FCC ID: DKNHG

DATE: Sep 21, 2015

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH

H Agilent 13:39:08 Aug 1, 2615 L [Freq/Channel|
Mkrl 2.485 70 GHz Center Freq
Ezgkﬂﬂ dBm Atten 26 B -1.97 dEm 5 10000000 GHa
Log 1
18 < Start Freq
dB/ 2.3700ARRR GHz
Offst
ég'q 3 Stop Freq
o T T Tk 2. A3ARRAAG GHz
el I CF Step
B.ARARAARG MHz
#PRug Auto Man
Center 2.488 B8 GHz Span 68 MHz
#Res BH 100 kHz +BH 300 kHz  Sweep 5.8 ms (1801 pt) | g[gg@%g@fg sﬁg
Marker Trace Type H OAxiz Amplituda )
1 1 Freq 2.485 ?H GH=z -1.97 dBm
2 1 F Z2.480 BB GH -33.9E dE H
3 1 F:Eg 2.399 88 EHE -34.41 dBm O SIQHE' Tragfkf
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REPORT NO: 15U20961-E1A DATE: Sep 21, 2015
FCC ID: DKNHG

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH

% Agilent 13:51:03 Aug 1, 20815 L Freq/Channel
Mkrl 2.467 BB GHz Center Freq
Ezgk.?@ dBm Atten 20 dB -2.76 dBm 5 13350000 Gha
Log .
14 & StartFreq
dB/ 2 AG35ARRR GHz
Offst
ég“ Stop Freq
: 251350000 GHz
1] 3
o T P CF Step
E.ARARARAR MHz
#PHvy Auto Man
Center 2.483 50 GHz Span GA MHz
#Res BH 100 kHz +UBH 300 kHz  Sweep 5.8 ms (1801 pto) | ggg,e@%@?@fg Eﬁg
Markear Trace Type H Axiz Amplitude )
1 1 Freq 2.467 BB GHz -2.76 dBm
2 1 F 2.483 568 GH -48.69 dB H
3 1 FFEE 2.483 58 EHz -48.69 dBm 0 Slgnal Tragfli
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REPORT NO: 15U20961-E1A
FCC ID: DKNHG

DATE: Sep 21, 2015

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH

s Agilent 14:18:31 Aug 1, 2015 R T |[Freg/Channel |
Mki2 1.891 GHz Certer F
erter Freq
Ref 20 dBm Atten 20 dB -52.43 dBm
4Peak 13.0150000 GHz
Log .
10 . Stait Freq
dB/ ]1 30.0000000 MHz
Ofist
10.4
dB Stop Freq
26.0000000 GHz
DI 2
32,8
259700000 GH=z
#PAvg Auto Man
Start 30 MHz Stop 26.000 GHz E Offset
#Res BW 100 kHz 4VBW 300 kHz  Sweep 2.482 s (8192 pts) 0 00000000 tis
Maiker Tiace Type K Axiz Amplilude ’
1 1) Fieg 2.488 GHz -3.11 dBm
2 11} Fieg 1.881 GHz -52.43 dBm S|Qﬂa| TraCk
On Cif
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REPORT NO: 15U20961-E1A

FCC ID: DKNHG

DATE: Sep 21, 2015

OUT OF BAND MID CH

we Agilent 14:15:07 Aug 1, 2015 R T |Freg/Channel
Mkr2 1.891 GHz Certer F
erter Freq
Rel 20 dBm Atten 20 dB -52.43 dBm
#Peak 13.0150000 GHz
Log ]
10 \ Stait Freq
dB/ 30.0000000 MHz
Olist
10.4
dB Stop Freq
26.0000000 GHz
Dl z
32.8
dBm CF Step
259700000 GHz
#PAvg Auto Man
Start 30 MHz " Stop 26.000 GHz F Cltset
#Res BW 100 kHz #VBW 300 kHz  Sweep 2.482 s (8192 pts) 0 00000000 tis
Manker Tiace Type X Aniz Amplilude ’
1 1) Fieg 2.485 GHz -3.11 dBm
2 1 Fieq 1.8891 GHz -52.43 dBm S|Qﬂa| TraCk
On Cif
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REPORT NO: 15U20961-E1A

FCC ID: DKNHG

DATE: Sep 21, 2015

OUT OF BAND HIGH CH

wh Agilent 14:05:31 Aug 1, 2015 R T |Freg/Channel
Mkr2 1.891 GHz Certer F
erter Freq
Rel 20 dBm Atten 20 dB -52.43 dBm
4Peak 13.0150000 GHz
Log
10 o Stant Freq
dB/ 300000000 MHz
Ofist
10.4
dB Stop Freq
oI 26.0000000 GHz
-32.8
2.59700000 GHz
#PAvg Auto Man
Center 13.015 GHz Span 25.97 GHz
P Freq Cliset

#Res BWW 100 kHz

#VBW 300 kHz

Sweep 2.482 s (8192 pis)

Maker Tiace
1 {1}

2 NB

Type
Fieg
Fieq

X Aniz
24685 GHz
1.881 GHz

Amplilude
-8.45 dBm
-52.43 dBm

0.00000000 Hz

Signal Track
On Cit
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REPORT NO: 15U20961-E1A DATE: Sep 21, 2015
FCC ID: DKNHG

9.5.3. 802.11n MODE IN THE 2.4 GHz BAND

IN-BAND REFERENCE LEVEL

REFERENCE LEVEL MID CH

% Agilent 14:25:10 Aug 1, 2815 L Freq/Channel
Mkrl 2.438 78 GHz Center Freq

Ezgk.?@ dBm Atten 28 dB -3.27 dBm 5 13700000 Gl

Log

1@ Start Freq

dB/ 4 2. 48786886 GHz

Offst <

ég“ Stop Freq

0| 246786886 GHz

e CF Step
G.ABRAGAEE MHz

#PHvy Auto Man

Ml 52 Freq Offset

53 FC 0.90000060 Hz

HA

£t s )

F%ﬁ] Signal Track
On 0ff

Swp -

Center 2.437 B8 GHz Span 68 MHz

#fes BH 100 kHz #/BH 388 kHz Sweep 5.8 ms (1081 pts)

Page 38 of 87

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701H
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 15U20961-E1A

FCC ID: DKNHG

DATE: Sep 21, 2015

LOW CHANNEL BANDEDGE

AUTHORIZED BAND EDGE LOW CH

H Agilent 14:31:39 Aug 1, 2615 L [Freq/Channel|
Mkrl 2.485 76 GHz Center Freq
Ezgkﬂﬂ dBm Atten 26 B -3.89 dEm 5 10000000 GHa
Log ]
10 4 Start Freq
dB/ 2.3700ARRR GHz
Offst
52'4 o3 Stop Freq
0l ' 2. A3ARRAAG GHz
ot ] CF Step
B.ARARAARG MHz
#PRug Auto Man
Center 2.488 B8 GHz Span 68 MHz
#Res BH 100 kHz +BH 300 kHz  Sweep 5.8 ms (1801 pt) | g[gg@%g@fg sﬁg
Marker Trace Type H OAxiz Amplituda )
1 1 Freq 2.485 ¥6 GHz -3.89 dBm
2 1 F Z2.480 BB GH -3E6.5E dE H
3 1 F:Eg 2.3499 76 EHE -35.81 dBm O SIQHE' Tragfkf
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REPORT NO: 15U20961-E1A
FCC ID: DKNHG

DATE: Sep 21, 2015

HIGH CHANNEL BANDEDGE

AUTHORIZED BAND EDGE HIGH CH

% Agilent 14:35:43 Aug 1, 2015 L Freq/Channel
Mkrl 2.466 94 GHz Center Freq
Ezgk.?@ dBm Atten 20 dB -3.67 dBm 5 13350000 Gha
Log .
1@ < Start Freq
dB/ 2 AG35ARRR GHz
Offst
ég“ Stop Freq
0| 1o 251350000 GHz
_ L5
s N I I CF Step
E.ARARARAR MHz
#PHvy Auto Man
Center 2.483 50 GHz Span GA MHz
#Res BH 100 kHz +UBH 300 kHz  Sweep 5.8 ms (1801 pto) | ggg,e@%@?@fg Eﬁg
Markear Trace Type H Axiz Amplitude )
1 1 Freq 2.466 94 GHz -3.67 dBm
2 1 F 2.484 22 GH -49.32 dB H
3 1 FFEE 2.483 58 EHz -LR.77 dBm 0 Slgnal Tragfli
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REPORT NO: 15U20961-E1A
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DATE: Sep 21, 2015

OUT-OF-BAND EMISSIONS

OUT OF BAND LOW CH

we Agilent 15:-56:50 Aug 1, 2015

R T

|Freqﬂ$hanne| |

Mkr2 13.698 GHz

Certer Freq

#Res BWW 100 kHz #VBW 300 kHz

Rel 20 dBm #Atien 20 dB -54.44 dBm
#Peak 13.0150000 GHz
Log
10 p Start Freqg
dB/ 30.0000000 MHz
Ofist
10.4
dB Stop Freq
DI 260000000 GHz
333
259700000 GHz

LgAv Auto Man
Start 30 MHz Stop 26.000 GHz

P Freq Cliset

Sweep 2.482 s (8192 pis)

Maiker Tiace Type K Axiz
1 1) Fieg 2.417 GHz
2 1) Fieg 13.888 GH=z

Amplilude
-7.07 dBm
-54.44 dBm

0.00000000 Hz

Signal Track
On Cif
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REPORT NO: 15U20961-E1A
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DATE: Sep 21, 2015

OUT OF BAND MID CH

w- Agilent 16:02:39 Aug 1, 2015 R T |Freg/Channel
Mkr2 13.844 GHz Certer F
erter Freq
Rel 20 dBm #Atien 20 dB -57.64 dBm
#Peak 13.0150000 GHz
Log
10 d Stait Freq
dB/ i 30.0000000 MHz
Olist
10.4
dB Stop Freq
N 26.0000000 GHz
333
dBm CF Step
259700000 GHz
LgAv Auto Man
Start 30 MH Stop 26.000 GHz ~
al g °p : Freq Citset

#Res BW 100 kHz #VBW 300 kHz

Sweep 2.482 s (8192 pis)

Manker Tiace Type X Aniz
1 1) Fieg 2.438 GHz
2 11} Fieq 13.844 GHz

Amplilude

-7.83 dBm
-57.84 dBm

0.00000000 Hz

Signal Track
On Cf
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REPORT NO: 15U20961-E1A

DATE: Sep 21, 2015

FCC ID: DKNHG
OUT OF BAND HIGH CH
wh Agilent 16:08:25 Aug 1, 2015 R T |Freg/Channel
Mkir2 13.408 GHz
Rel 20 dBm #Atten 20 dB 54.75dem || Certer Freg
#Peak 13.0130000 GHz
Log
10 p Stait Freg
dB/ : 25.9999900 MHz
Ofist
10.4
dB Stop Freq
26.0000000 GHz
DI 2
333
2.59740000 GHz
LgAv Auto Man
Siart 26 MHz Stop 26.000 GHz ~ E Olfset
#Res BW 100 kHz 4VBW 300 kHz  Sweep 2.482 s (8192 pts) 0 00000000 tis
Maker Tiace Type X Aniz Amplilude ’
1 1) Fieg 2488 GHz -8.27 dBm
2 NB Fieq 13.408 GHz -54.75 dBm Slgﬂal TraCk
On Cit
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REPORT NO: 15U20961-E1A

FCC ID: DKNHG

DATE: Sep 21, 2015

10. RADIATED TEST RESULTS

10.1.

LIMITS

FCC §15.205 and §15.209

LIMITS AND PROCEDURE

Frequency Range Field Strength Limit Field Strength Limit
(MH2z) (uV/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

TEST PROCEDURE

The EUT is placed on a non-conducting table 150 cm above the ground plane for above 1GHz
and 80cm for below 1GHz. The antenna to EUT distance is 3 meters.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth
is set to 3 MHz for peak measurements and add duty cycle factor for average measurements.
Duty cycle factor= 10log (1/x) For this sample B mode = 0dB (duty cycle >98%); G mode =

0.12dB; N mode = 0.13dB.

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

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 15U20961-E1A DATE: Sep 21, 2015
FCC ID: DKNHG

10.2. TRANSMITTER ABOVE 1 GHz

10.2.1. TX ABOVE 1 GHz 802.11b MODE IN THE 2.4 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK and AVERAGE HORIZ

WZEUL Fremont,5m Chamber A 18 Jul 2815 11:18:508
Restricted Bondedge
= Project Number: 15028961
1 Client:Echostar
Config:EUT+Laptop
Mode:DTS 2.4 BE H 11b 2412
185 Tested by:Charles Usrgonio //\/\/\«,.
o5 oY
/
85 7
N Peak Limit (dBuU/m) /
3 75 /
3 MY
- {
65 M
i
‘ 2 1/
sl fverage Limit CdBuld/m) P
"y /f{ﬁ/
i/
PR S L, SRR
31:
2,31 18.5MHz/ 2.415
Frequency (GHzJ
Range (GHz) RBLI/ VB Ref/Attn  Det/Avg Tupe Sueep Pte #sups/Mode Fosition Range (&z) RBU/UBW Ref/Atin  Det/Avg Type Sueep Pte #5ups/fode Fosition
152,312,415 1HC-6dB) /3N 187/18 PEAK/Par Pug(RMS)  2Bnsec(Auto) 8081  MAXH 132 degs § 2:2.31-2.415 1M(-6dB)/2M 187/10 AVER/Pur Avg(RMS)  2Bnsec(futo) 8881  1BBTAVE 132 degs 277)
Low Chennel Bandedge Methad AD - H.TST 38915 4 Jun 2015 Rev 9.5 24 Jun 2815
Trace Markers
Marker Frequency Meter Det AFT136 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) (dB) (dBuv/m) (dBuv/m)
2 *2.387 50.64 Pk 32 -24.9 57.74 - - 74 -16.26 132 277 H
4 *2.387 43.85 RMS 32 -24.9 50.95 54 -3.05 - - 132 277 H
1 *2.39 49.64 Pk 32 -24.9 56.74 - - 74 -17.26 132 277 H
3 *2.39 42.22 RMS 32 -24.9 49.32 54 -4.68 - - 132 277 H

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

RMS - RMS detection
Low Channel Bandedge Method AD - H.TST 30915 4 Jun 2015
Rev 9.5 24 Jun 2015
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REPORT NO: 15U20961-E1A DATE: Sep 21, 2015
FCC ID: DKNHG

LOW CHANNEL RESTRICTED, PEAK and AVERAGE VERT

12I:UL Fremont,5m Chamber A 18 Jul 2815 11:28:83

Restricted Bondedge

- Project Number: 15020961

1 Client:Echostar
Config:EUT+Laptap
Mode:DTS 2,4 BE U 11b 2412

185 Tested by:Charles Uergonio
95
85
N Peck Limit (dBuU/m)
3 75
s}
S
6!: ,,,,,,,
55 Average Limit (dBul/m)
B |
lio}
4570 4
B J
5l
35
2,31 18.5MHz/ 2.415
Frequency (GHzJ
Range (GHz) RBLI/UBU Ref/Attn  Det/Avg Tupe Sueep Pte #sups/Mode Fosition Range (&z) RBU/UBW Ref/Atin  Det/Avg Type Sueep Pte  #Supe/fode Fosition |
DTS 2.4 BE U 11k 2412 19.5dBm.DAT 38315 4 Jun 2015 Rev 9.5 24 Jun 2815
Trace Markers
Marker Frequency Meter Det AFT136 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) (dB) (dBuv/m) (dBuv/m)
2 *2.387 44.75 Pk 32 -24.9 51.85 - - 74 -22.15 57 273 Vv
4 *2.387 36.35 RMS 32 -24.9 43.45 54 -10.55 - - 57 273 Vv
1 *2.39 42.37 Pk 32 -24.9 49.47 - - 74 -24.53 57 273 V
3 *2.39 33.37 RMS 32 -24.9 40.47 54 -13.53 - - 57 273 V

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

RMS - RMS detection
DTS_2.4 BE_V_11b_ 2412 19.5dBm.DAT 30915 4 Jun 2015
Rev 9.5 24 Jun 2015
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REPORT NO: 15U20961-E1A DATE: Sep 21, 2015
FCC ID: DKNHG

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK and AVERAGE HORIZ

12:UL Fremont,5m Chamber A 18 Jul 2815 14:57:37
Restricted Bondedge
s Fr—c\u‘e:? Number : 15028961
Client:Echostar
Config:EUT+Laptop
WM\ Mode:DTS 2.4 BE H 11b 2462
1@:/\/\ \ Tested by:Charles Uergonio
95
\
25 \
- 4
Sj 75 \‘\/[J\\ Peok Limit (dBuU/im)
@ \ / \
< { \/\
\
AN P
\\““‘gi Averoge Limit (dBulU/m)
55 \a =
- y Bt ot e s s YRR s
\\"‘MWWW
35
2.46 18.3MHz/ 2.563
Frequency (GHzJ
Range (GHz) REL/ VBl Ref/Attn  Det/Avg Tupe Sweep Pte #Sups/Mode Fosition Range (GHz) REW/UBW Ref/ftin  Det/Avg Type Sueep Pte  #Sups/fode FPosition
1:2.46-2.563 1M(-6dB)/3M 167/18 FEAK/Pur Avg(RMS)  Bmsec(Auto) BEE1  MAXH 141 degs § 2:2.46-2.563 M(-6dB)/3M 187/18 AVER/Pur Avg(RMS)  2Bmsec(futo) 8681  1BTAVG 141 degs 26
High Chonnel Bandedge Method AD - H.TST 3@815 4 Jun 2015 Rev 9.5 24 Jun 2015
Trace Markers
Marker Frequen Meter Det AF T136 Amp/Cbl/ Correcte Average Margin Peak PK Azimuth Height Polarity
cy Reading (dB/m) Fltr/Pad d Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuV) (dB) Reading (dBuVv/m) (dBuV/m) (dB)
(dBuv/m)
1 *2.484 49.85 Pk 32.1 -24.8 57.15 - - 74 -16.85 141 261 H
2 *2.484 50.07 Pk 32.1 -24.8 57.37 - - 74 -16.63 141 261 H
3 *2.484 44.82 RMS 32.1 -24.8 52.12 54 -1.88 - - 141 261 H
4 *2.484 44.23 RMS 32.1 -24.8 51.53 54 -2.47 - - 141 261 H

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

RMS - RMS detection
High Channel Bandedge Method AD - H.TST 30915 4 Jun 2015
Rev 9.5 24 Jun 2015
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REPORT NO: 15U20961-E1A
FCC ID: DKNHG

DATE: Sep 21, 2015

HIGH CHANNEL BANDEDGE, PEAK and AVERAGE VERT

WZEUL Fremont,5m Chamber A 18 Jul 2815 11:28:83
Restricted Bondedge
s Project Number: 15028961
Client:Echostar
Config:EUT+Laptop
Mode:DTS 2.4 BE U 11b 2412
185 Tested by:Charles Uergonio
95
85
N Peak Limit (dBuU/m)
3 75
m
S
6!: ,,,,,,,
ssl.fverage Limit CdBuld/m)
B |
lic}
4570 4
GG
@
35
2.31 8. 5MHz/ 2.415
Frequency (GHz)
Range (GHz) REl/ VBl Ref/Attn  Det/fvg Tupe Sueep Pte #Sups/Mode Fosition Range (GHz) RBW/UBW Ref/ftin  Det/Avg Type Sueep Pt=  #Sups/Mode FPosition ‘
DTS 2.4 BE U _11b 2412 19.5dBn.DAT 38915 4 Jun 2015 Rev 9.5 24 Jun 2815
Trace Markers
Marker Frequen Meter Det AF T136 Amp/Cbl/ Correcte Average Margin Peak PK Azimuth Height Polarity
cy Reading (dB/m) Fltr/Pad Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuV) (dB) Reading (dBuVv/m) (dBuV/m) (dB)
(dBuV/m)
2 *2.387 44.75 Pk 32 -24.9 51.85 - - 74 -22.15 57 273 \
4 *2.387 36.35 RMS 32 -24.9 43.45 54 -10.55 - - 57 273 \
1 *2.39 42.37 Pk 32 -24.9 49.47 - - 74 -24.53 57 273 \
3 *2.39 33.37 RMS 32 -24.9 40.47 54 -13.53 N N 57 273 \Y

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

RMS - RMS detection
DTS_2.4 BE_V_11b_ 2412 19.5dBm.DAT 30915 4 Jun 2015
Rev 9.5 24 Jun 2015
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REPORT NO: 15U20961-E1A DATE: Sep 21, 2015
FCC ID: DKNHG

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL
HORIZONTAL

UL Fremont,5m Chamber A 9 Jul 2815 89:00:29

Rodioted Emissions 3-Meters

T

- Project Number: 15028961

19 Client :Echostar

Config:EUT + Test Laptop
Mode:DTS_2, 4_HARM_11b_2412_20

g5 Tested bg:D. Mun
35
Peak Limit CdBuU/m)

75
e
~
> s
3 6
@
3z
~ Avg Limit (dBulU/m)

55

=t
o
| 3 5
[
Z
1 wuwywﬂw ) » ™
" L it
35 . M o e
25
1 18 18
Frequency (GHz)
Range (61 REU/UB  Ref/Aitn  Dst/Avg Type Suep Pls  Fowo/Mode Posiiion Range (G REWURH  Rof/Attn  Dot/Avg Tupe Secop Pis  Houps/Mode  Position
1-3 1M(-6d8) /30l 187/18  PEAK/Pur Avg(RMS)  77msec(futo) 68AI  MAXH B-368cegs H 3:318 M(-6B)/ 30k &1/8 PEAK/Pur Bvg(RMS 574nsec(futo) I8k  MAXH B-36Adegs H
FCC Parti5 Subpart C 2.4GHz RSE.TST 36915 16 Jun 2615 Rev 9.5 24 Jun 2615

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.

LOW CHANNEL
VERTICAL

<UL Fremont,5m Chaomber A 9 Jul 2815 89:00:29

Rodioted Emissions 3-Meters

T

. Projest Number.: 152091
{ent {Echostar

Config:EUT + Test Laptop

Mode:DTS_2. 4_HARM_11b_2412_20

g5 Tested by:D. Mun

85

Peok Limit (dBul/m)
75

65

(dBulU/m)

Avg Limit (dBuU/m)
5!:

45

35

25

1 18 18
Frequency (GHz)

Range (62) REU/VBN  Ref/Aitn Det/Avg Tuype Sucep Pis fows/fode Fosition Ronge (GHz) REWUBW  Rof/Attn  Det/Avg Tupe Secep Pis Houps/Mode Position

FCC Part15 Subpart C 2.4GHz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U20961-E1A DATE: Sep 21, 2015
FCC ID: DKNHG

Trace Markers

Marker Frequenc Meter Det AF T136 Amp/Cbl/ Correcte Avg Limit Margin Peak PK Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad d (dBuV/m) (dB) Limit Margin (Degs) (cm)
(GHz) (dBuVv) (dB) Reading (dBuV/m) (dB)
(dBuVv/m)
3 *4.824 45.07 Pk 33.9 -30.8 48.17 - - 74 -25.83 0-360 201 H
1 1.812 36 Pk 30.1 -25.4 40.7 - - - - 0-360 201 H
2 2 36.31 Pk 311 -25.3 4211 - - - - 0-360 201 H
4 7.235 43.58 Pk 35.5 -27.2 51.88 - - - - 0-360 201 H
5 9.647 35.15 Pk 36.7 -24.7 47.15 - - - - 0-360 201 H
6 13.648 27.85 Pk 38.8 -22.7 43.95 - - - - 0-360 100 H

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

Frequen Meter Det AF T136 Amp/Cbl/ Correcte Avg Margin Peak PK Azimuth Height Polarity
cy Reading (dB/m) Fltr/Pad d Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuv) (dB) Reading (dBuVvim) (dBuVv/m) (dB)
(dBuV/m)
*4.824 45.24 PK2 33.9 -30.8 48.34 - - 74 -25.66 1 202 H
*4.824 37.55 MAv1 33.9 -30.8 40.65 54 -13.35 - - 1 202 H
1.812 33.04 MAv1 30.1 -25.4 37.74 - - - - 1 202 H
1.814 44.91 PK2 30.1 -25.4 49.61 - - - - 1 202 H
1.998 32.99 MAv1 311 -25.3 38.79 - - - - 1 202 H
2 44.5 PK2 311 -25.3 50.3 - - - - 1 202 H
2.001 32.88 MAvV1 31.1 -25.3 38.68 - - - - 1 202 H
2.002 44.48 PK2 311 -25.3 50.28 - - - - 1 202 H
7.235 41.83 PK2 35.5 -27.2 50.13 - - - - 1 202 H
7.235 33.53 MAvV1 35.5 -27.2 41.83 - - - - 1 202 H
9.648 37.59 PK2 36.7 -24.8 49.49 - - - - 1 202 H
9.648 28.18 MAvV1 36.7 -24.8 40.08 - - - - 1 202 H
13.647 34.92 PK2 38.8 -22.7 51.02 - - - - 1 100 H
13.649 24.09 MAv1 38.8 -22.7 40.19 - - - - 1 100 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
FCC Part15 Subpart C 2.4GHz RSE.TST 30915 16 Jun 2015
Rev 9.5 24 Jun 2015
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REPORT NO: 15U20961-E1A
FCC ID: DKNHG

DATE: Sep 21, 2015

MID CHANNEL
HORIZONTAL

18

H:UL Fremont,5m Chamber A 7 Jul 2015 15:48:12
Rodiated Emissions 3-Meters
= Pro ject Number: 15028961
18 \ Client:Echostar
Config:EUT + Test Loptop
Mode:DTS 2.4 HARM 11b_2437 28dBm
95 Tested by:D. Mun
8:
Peak Limit (dBuU/m)
7|:
2 1
3 5 \
3 6 ‘
@
o
- Avg Limit (dBulV/m) J
55 !
v r e M
Lo
WM«W " L AN ““L
35 Mhekudal kst L
—
25
1 18
Frequency (GHz)
Range (GHz) REW/BU  Ref/Attn Det/Avg Tpe Sueep Pts  Soups/Mode FPosition Ronge (BHz) RBU/UBL  Ref/Atin Det/Avg Type Sucep Pte  ¥oups/liode Fosition
1:1-3 IHC-6dB)/3Bk  187/18  PEAK/Par Avg(RMS)  TnsecChuto) 681 MAYH 8-368degs | 3:3-18 IN(-608)/30k  B1/B  PEAK/Pur Rvg(RNS) STdnsec(futo) 18k HAXH 8-368degs H
FCC Portl5 Subport C 2.4GHz RSE.TST 38315 16 Jun 2815

Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.

MID CHANNEL
VERTICAL

H:UL Fremont,5m Chamber A 7 Jul 2015 15:48:12
Rodiated Emissions 3-Meters
= Pro ject Number: 15028961
18 Client:Echostar
Config:EUT + Test Loptop
Mode:DTS 2.4 _HARM_11b_2437 28dBm
95 Tested bg:D. Mun
85
Peak Limit (dBuU/m)
75
&
3 s
5 6
@
<
- Avg Limit (dBulV/m)
55
4 S 5
45 o 2 o
1
-
3
35 @
25
1 18 18
Frequency (GHz)
Range (GHz) REW/BU  Ref/Attn Det/fvg Tope Sueep Pts  Soups/Mode FPosition Ronge (BHz) RBU/UBL  Ref/Atin Det/Avg Type Sucep Pte  ¥oups/liode Fosition
FCC Portl5 Subport C 2.4GHz RSE.TST 38915 16 Jun 2815

Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U20961-E1A DATE: Sep 21, 2015
FCC ID: DKNHG

Trace Markers

Marker Frequenc Meter Det AF T136 Amp/Cbl/ Correcte Avg Limit Margin Peak PK Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad d (dBuV/m) (dB) Limit Margin (Degs) (cm)
(GHz) (dBuv) (dB) Reading (dBuVv/m) (dB)
(dBuVv/m)
4 *4.874 43.02 Pk 33.9 -30.1 46.82 - - 74 -27.18 0-360 200 \%
5 *7.311 38.54 Pk 35.5 -26.6 47.44 - - 74 -26.56 0-360 200 \%
1 1.826 36.05 Pk 30.2 -25.5 40.75 - - - - 0-360 200 \%
2 1.972 36.25 Pk 31 -25.4 41.85 - - - - 0-360 200 \%
3 3.118 33.81 Pk 32.9 -31.9 34.81 - - - - 0-360 200 \%
6 9.748 33.98 Pk 36.9 -24.5 46.38 - - - - 0-360 200 \%

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

Frequen Meter Det AF T136 Amp/Cbl/ | Correcte Avg Margin Peak PK Azimuth Height Polarity
cy Reading (dB/m) Fltr/Pad d Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuVv) (dB) Reading (dBuV/m) (dBuV/m) (dB)
(dBuV/m)
*4.874 47.3 PK2 33.9 -30.1 51.1 - - 74 -22.9 1 201 \4
*4.874 41.66 MAvV1 33.9 -30.1 45.46 54 -8.54 - - 1 201 \%
*7.31 44.6 PK2 35.5 -26.7 53.4 - - 74 -20.6 1 201 \4
*7.31 37.73 MAvV1 35.5 -26.7 46.53 54 -1.47 - - 1 201 \4
1.826 44.61 PK2 30.2 -25.5 49.31 - - - - 1 201 \%
1.826 33.11 MAvV1 30.2 -25.5 37.81 - - - - 1 201 \4
1.973 44.61 PK2 31 -25.4 50.21 - - - - 1 201 \%
1.973 32.91 MAvV1 31 -25.3 38.61 - - - - 1 201 \%
3.117 42.17 PK2 32.9 -32 43.07 - - - - 1 201 \4
3.119 30.64 MAvV1 32.9 -31.9 31.64 - - - - 1 201 \%
9.748 36.48 PK2 36.9 -24.5 48.88 - - - - 1 201 \%
9.748 27.21 MAvV1 36.9 -24.5 39.61 - - - - 1 201 \4

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
FCC Part15 Subpart C 2.4GHz RSE.TST 30915 16 Jun 2015
Rev 9.5 24 Jun 2015
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REPORT NO: 15U20961-E1A
FCC ID: DKNHG

DATE: Sep 21, 2015

HIGH CHANNEL
HORIZONTAL

UL Fremont,5m Chomber A

9 Jul

2815 89:31:51

s

185

Rodioted Emissions 3-Meters
Project Number: 15028961

g5

Cl ient :Echostar
Config:EUT + Test La
Mode:DTS_2. 4_HARM_ 11b 2as2_28
Tested bg:D. Mun

85

75

Peak Limit (dBulU/m)

65

(dBulU/m)

55

Avg Limit (dBuU/m)

45

sEN

35

i

25

18

Frequency (GHz)

Range (62) REUABN  Ref/Aitn Dst/Avg Tupe
1-3

1M(-6d8) /30l 187/18  PEAK/Pur Avg(RMS) 'T

Pis  #Swps/Mode Position

(F&) 6631 MAXH B-368cegs H

Range (GHz) REWUBH  Ref/Attn Dot/Avg Tups
3318 INC-6cB)/3Bk  BI/B PEAK/Pur Avg(RHS ST

s Houps/fode  Position
o B-36ddegs H

FCC Parti5 Subpart C 2.4GHz RSE.TST 36915 16 Jun 2815

Rev 9.5 24 Jun 2615

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.

HIGH CHANNEL
VERTICAL

15

UL Fremaont,5m Chomber A

9 Ju

2815 89:31:51

185

Rodioted Emissions 3-Meters
Project Number: 15028961

Client:Echostar
Config EUT + Test La
Mode:DTS_2. 4_HARM_ 11b 2462 lo)

g5

85

Tested by:D. Mun

Peok Limit (dBul/m)

75

65

CdBul/m)

Avg Limit (dBuU/m)

55

45

35

25

Frequency (GHz)

Range (62) REU/VBN  Ref/Aitn Det/Avg Tuype

Suee

P

Pis  #Swps/Mode Position

Ronge (GHz) REWUBW  Ref/Attn  Det/Avg Tupe Secep

Pts  #5ups/Mode Position

FCC PartiS Subpart C 2.4GHz RSE.TST 38915 16 Jun 2815

Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U20961-E1A DATE: Sep 21, 2015
FCC ID: DKNHG

Trace Markers

Marker Frequenc Meter Det AF T136 Amp/Cbl/ Correcte Avg Limit Margin Peak PK Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad d (dBuVv/m) (dB) Limit Margin (Degs) (cm)
(GHz) (dBuv) (d8B) Reading (dBuVv/m) (dB)
(dBuVv/m)
4 *4.924 41.43 Pk 33.9 -29.6 45.73 - - 74 -28.27 0-360 100 H
1 1.785 36.25 Pk 29.8 -25.4 40.65 - - - - 0-360 201 H
2 1.88 36.38 Pk 30.6 -25.5 41.48 - - - - 0-360 100 H
3 3.122 33.84 Pk 32.9 -31.9 34.84 - - - - 0-360 100 H
5 5.976 30.49 Pk 35.3 -28.7 37.09 - - - - 0-360 100 H
6 9.943 26.39 Pk 37 -23.4 39.99 - - - - 0-360 100 H

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

Frequen Meter Det AF T136 Amp/Cbl/ | Correcte Avg Margin Peak PK Azimuth Height Polarity
cy Reading (dB/m) Fltr/Pad d Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuv) (dB) Reading (dBuVv/m) (dBuV/m) (dB)
(dBuV/m)

*4.924 44.33 PK2 33.9 -29.6 48.63 - - 74 -25.37 1 100 H

*4.924 36.62 MAvV1 33.9 -29.6 40.92 54 -13.08 - - 1 100 H
1.785 33.19 MAvV1 29.8 -25.4 37.59 - - - - 1 202 H
1.786 44.32 PK2 29.8 -25.4 48.72 - - - - 1 202 H
1.88 32.79 MAvV1 30.6 -25.5 37.89 - - - - 1 100 H
1.881 44.34 PK2 30.7 -25.5 49.54 - - - - 1 100 H
3.12 30.72 MAvV1 32.9 -31.9 31.72 - - - - 1 100 H
3.123 42.46 PK2 32.9 -31.9 43.46 - - - - 1 100 H
5.976 38.73 PK2 35.3 -28.8 45.23 - - - - 1 100 H
5.977 27.62 MAv1 35.3 -28.8 34.12 - - - - 1 100 H
9.942 36.01 PK2 37 -23.4 49.61 - - - - 1 100 H
9.943 23.81 MAvV1 37 -23.4 37.41 - - - - 1 100 H

* - indicates frequency in CFR15.205/IC7.2.2 Restricted Band
PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
FCC Part15 Subpart C 2.4GHz RSE.TST 30915 16 Jun 2015
Rev 9.5 24 Jun 2015
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REPORT NO: 15U20961-E1A DATE: Sep 21, 2015
FCC ID: DKNHG

10.2.2. TX ABOVE 1 GHz 802.11g MODE IN THE 2.4 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK and AVERAGE HORIZ

UL Fremont,5m Chamber A 18 Jul 2815 14:38:34
Restricted Bondedge

Project Number: 15028961

Client:Echostar

Conf ig: EUT+Laptap
Mode:DTS 2.4 BE U 11g 2412

185 Tested by:Char les Uergonio /A—M“"w"
~ /"

85 4
Peck Limit (dBuU/m) W/j

- ‘ P
"
55|fiveroge Limit CdBuli/n) /"l

]
T

[\s]
71
—

CdBul/m)
~J
Jl
)

2.31 18.5MHz/ 2.415
Frequency (GHzJ
Range (GHz) RELL/UBU Ref/Attn Det/Avg Tupe Sueep Pte #Sups/Mode FPosition Range (6Hz) RBLI/UBLI Ref/Atin Det/Avg Type Sueep Pts #Sups/Mode Fosition
1:2,31-2.415 1MC-6dB)/3M 107/ PERK/Pur Aug(RNS)  2Bneec(Auto)  BBB1  MAXH 141 degs § 2:2.31-2.415 1M(-6dE)/3M 187/10 AUER/Pur Avg(RUS)  2bhsec(futo) 8081 1BOTAUG 141 dega 273
Low Channe| Bandedge Method AD - H.TST 38915 4 Jun 2015 Rev 9.5 24 Jun 2015
Trace Markers
Marker Frequenc Meter Det AF T136 Amp/Cbl/FI DC Corr Correcte Average Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) tr/Pad (dB) (dB) d Limit (dB) (dBuVv/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dBuVv/m) (dB)
(dBuv/im)
1 *2.39 56.9 Pk 32 -24.9 0 64 - - 74 -10 141 273 H
2 *2.39 58.75 Pk 32 -24.9 0 65.85 - - 74 -8.15 141 273 H
3 *2.39 45.26 RMS 32 -24.9 12 52.48 54 -1.52 - - 141 273 H
4 *2.39 46.12 RMS 32 -24.9 12 53.34 54 -0.66 - - 141 273 H

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

RMS - RMS detection
Low Channel Bandedge Method AD - H.TST 30915 4 Jun 2015
Rev 9.5 24 Jun 2015
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REPORT NO: 15U20961-E1A
FCC ID: DKNHG

DATE: Sep 21, 2015

LOW CHANNEL RESTRICTED, PEAK and AVERAGE VERT

UL Fremont,5m Chamber A

1

g Jul 2815 14:45:08

12
Restricted Bondedge
= Project Number: 15028961
1 Client:Echostar
Config:EUT+Laptop
Mode:DTS 2.4 BE U 11g 2412
185 Tested by:Charles Uergonio
B sl
o
95 / 7
85
,“
£ Peak Limit C(dBUU/m) /
> 75
S5 7
s}
: /
f
65 WM’”NL
55 Average Limit C(dBul/m) ﬁ,ﬂ"m‘
LT VTRATINE [N T PPRATE: Y (WTpPA T ERVPTTIMONS W RN ASWOR PP TPY il
=)
(=)
35
2.31 18.5MHz/ 2.415
Frequency (GHzJ
Range (GHz) RELL/UBY Ref/Attn Det/Avg Tupe Sueep Pts #Sups/Mode Position Range (GHz) RBLI/UBLI Ref/ftin Det/fAvg Type Sueep Fte  ¥upe/liode Fosition |
2 : H(-6B) /3t 1 ° s i it 01 Y 1‘ ‘
Low Chonnel Bandedge Method AD - V.TST 3@S15 4 Jun 2015 Rev 9.5 24 Jun 2015
Trace Markers
Marker Frequenc Meter Det AF T136 Amp/Cbl/FI DC Corr Correcte Average Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) tr/Pad (dB) (dB) Limit (dB) (dBuV/m) Margin (Degs) (cm)
(GH2) (dBuVv) Reading (dBuV/m) (dB)
(dBuVv/m)
1 *2.39 47.18 Pk 32 -24.9 0 54.28 74 -19.72 57 272 \
2 *2.39 47.64 Pk 32 -24.9 0 54.74 - - 74 -19.26 57 272 \
3 *2.39 35.64 RMS 32 -24.9 12 42.86 54 -11.14 - - 57 272 \
4 *2.39 35.31 RMS 32 -24.9 12 42.53 54 -11.47 57 272 \

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

Pk - Peak detector

RMS - RMS detection
Low Channel Bandedge Method AD - V.TST 30915 4 Jun 2015
Rev 9.5 24 Jun 2015
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REPORT NO: 15U20961-E1A DATE: Sep 21, 2015
FCC ID: DKNHG

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK and AVERAGE HORIZ

12:UL Fremont,5m Chamber A 18 Jul 2815 14:22:13
Restricted Bandedge
= Pro ject Number: 15028961
1 Client:Echostar
Config:EUT+Laptop
Mode:DTS 2.4 BE H 11g 2462
185y frasbicioiien. 2N Tested by:Charles Uergonio
g5
85
SE - mit (dBul/im)
5 7
@
Z
65
fe Limit (dBuU/m)
55 v =
N N
35
2.46 8. 3MHz/ 2.563
Frequency (GHz)
Range (GHz) RElL/ VB Ref/Attn Det/Avg Tupe Sueep Pts #Sups/Mode Position Range (GHz) RBU/UBW Ref/Atin Det/Avg Type Sueep Pts #5ups/Mode Position
1:2.46-2.563 1M(-6dB)/3M 187/18 PEAK/Pur Rvg(RMS)  2Bmsec(Auto) BBB1  MAXH 137 dega 4 2:2.46-2.563 1M(-6dB) /3 187/18 AVER/Pur Avg(RMS)  2Bmsec(futo) 8631  18BTAVG 137 degs 259
High Channel Bandedge Method AD - H.TST 38815 4 Jun 2015 Rev 9.5 24 Jun 2015
Trace Markers
Marker Frequenc Meter Det AF T136 Amp/Cbl/Fl DC Corr Correcte Average Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) tr/Pad (dB) (dB) d Limit (dB) (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dBuVv/m) (dB)
(dBuv/im)
1 *2.484 56.94 Pk 32.1 -24.8 0 64.24 - - 74 -9.76 137 258 H
2 *2.484 58.15 Pk 32.1 -24.8 0 65.45 - - 74 -8.55 137 258 H
3 *2.484 45.34 RMS 32.1 -24.8 12 52.76 54 -1.24 - - 137 258 H
4 *2.484 45.74 RMS 32.1 -24.8 12 53.16 54 -0.84 - - 137 258 H

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

RMS - RMS detection
High Channel Bandedge Method AD - H.TST 30915 4 Jun 2015
Rev 9.5 24 Jun 2015
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REPORT NO: 15U20961-E1A
FCC ID: DKNHG

DATE: Sep 21, 2015

HIGH CHANNEL BANDEDGE, PEAK and AVERAGE VERT

UL Fremont,5m Chamber A

18 Jul 2815 14:32:18

12
Restricted Bondedge
= Pro ject Number: 150268961
1 Client:Echostar
Config:EUT+Laptop
Mode:DTS 2.4 BE U 11g 2462
185 Tested by:Charles Uergonio
95
85
G
~ Peck Limit (dBuU/m)
3 75
s}
S
5 -
2 : gy,
oFAveroge Limit (dBuU/m)
55
45 g
35
2.46 8. 3MHz/ 2.563
Frequency (GHzJ
Range (GHz) RELL/UBY Ref/Attn Det/Avg Tupe Sueep Pts #Sups/Mode FPosition Range (GHz) RBLI/UBLI Ref/ftin Det/fAvg Type Sueep Fte  ¥upe/liode Fosition |
High Channe| Bandedge Method AD - U.TST 3@315 4 Jun 2015 Rev 9.5 24 Jun 2815
Trace Markers
Marker Frequenc Meter Det AF T136 Amp/Cbl/FI DC Corr Correcte Average Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) tr/Pad (dB) (dB) d Limit (dB) (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dBuVv/m) (dB)
(dBuv/im)
1 *2.484 48.22 Pk 32.1 -24.8 0 55.52 74 -18.48 92 257 \
2 *2.484 50.16 Pk 32.1 -24.8 0 57.46 - - 74 -16.54 92 257 \
3 *2.484 36.83 RMS 32.1 -24.8 12 44.25 54 -9.75 - - 92 257 \
4 *2.484 37.53 RMS 32.1 -24.8 12 44.95 54 -9.05 92 257 \

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

Pk - Peak detector
RMS - RMS detection

High Channel Bandedge Method AD - V.TST 30915 4 Jun 2015

Rev 9.5 24 Jun 2015
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REPORT NO: 15U20961-E1A
FCC ID: DKNHG

DATE: Sep 21, 2015

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL
HORIZONTAL

11:LJL Fremont,5m Chomber A 9 Jul 2815 18:15:25
Rodioted Emissions 3-Meters
= Project Number: 15028961
18 Client Echostar
Config:EUT + Test Laptop
Mode:DTS_2,4_HARM_11g_2412_16
g5 Tested bg:D. Mun
8|:
Peak Limit C(dBulU/m) ‘
75
A i
s
J 6:
[as)
o
2 fvg Limit (dBuU/m) ‘
55 :
I
45 1 Il ;
e (=
| L
m»mwmwwuwﬂtdmmwwﬂua“”“uwo e "
35 WW —
25
1 8 18
Frequency (GHz)
Range (@) REUABN  Ref/Aitn  Dst/fvg Tupe Sueep Fis  Fops/ode Position Range (G REWAURI  Ref/Attn  Det/Avg Type Suesp Pte  Houps/fods Fosition
1 MCEE) /B 181/18 PEAK/Pur Avg(RIS)  TTmsectiuto) 6281 MM B30degs H | 3:3-18 NGB/ G1/8 PEAK/Pur AvgRIS)  SThnsec(Auto) I8k MK B-3hdegs H
FCC Port!S Subpart C 2.46Hz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.

LOW CHANNEL
VERTICAL

11:UL Fremont,5m Chomber A 9 Jul 2B15 18:15:25
Rodioted Emissions 3-Meters
= Project Number: 15028961
18 Client Echostar
Config:EUT + Test Laptop
Mode:DTS_2.4_HARM_11g_2412_16
a5 Tested by:D. Mun
8|:
Peok Limit (dBulU/m)
75
‘e
3 5
3 6
a5}
o A
~ Avg Limit (dBulU/m)
55 $
45
3:
o5
1 18 18
Freguency (GHz)
Range (62 REUMBI  Ref/fitn Det/fvg Tupe ) Pls fowps/lode Fosition Range (Gii) RBWBH  Ref/Attn Det/Avg Type Sueop Pts Hups/fiods FPosition
FCC Port15 Subpart C 2.4GHz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U20961-E1A DATE: Sep 21, 2015
FCC ID: DKNHG

LOW CHANNEL DATA

Trace Markers

Marker Frequenc Meter Det AF T136 Amp/Cbl/FI DC Corr Correcte Avg Limit Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) tr/Pad (dB) (dB) d (dBuV/m) (dB) (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuVv/m)
1 1.886 36.36 Pk 30.7 -25.5 0 41.56 - - - - 0-360 100 H
2 1.976 35.94 Pk 31.1 -25.3 0 41.74 - - - - 0-360 201 H
3 3.172 33.82 Pk 32.8 -32.8 0 33.82 - - - - 0-360 100 H
4 6.026 29.84 Pk 35.4 -29.1 0 36.14 - - - - 0-360 100 H
5 6.613 29.26 Pk 35.6 -27.5 0 37.36 - - - - 0-360 100 H
6 9.945 26.83 Pk 37 -23.4 0 40.43 - - - - 0-360 100 H

Pk - Peak detector
Radiated Emissions

Frequen Meter Det AF T136 Amp/Cbl DC Corr Correcte Avg Margin Peak PK Azimuth Height Polarity
cy Reading (dB/m) [Fitr/Pad (dB) d Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuv) (dB) Reading (dBuv/im (dBuv/im (dB)
(dBuV/m ) )
)

1.887 44.31 PK2 30.7 -25.5 0 49.51 - - - - 1 100 H
1.887 32.9 MAv1 30.7 -25.5 12 38.22 - - - - 1 100 H
1.977 43.88 PK2 31.1 -25.3 0 49.68 N N N N 1 202 H
1.978 32.8 MAv1 311 -25.3 12 38.72 - - - - 1 202 H
3.171 42.56 PK2 32.8 -32.7 0 42.66 - - - - 1 100 H
3.171 30.86 MAv1 32.8 -32.7 12 31.08 - - - - 1 100 H
6.611 27.01 MAv1 35.6 -27.5 12 35.23 - - - - 1 100 H
6.614 38.2 PK2 35.6 -27.5 0 46.3 N N N N 1 100 H
9.946 34.97 PK2 37 -23.4 0 48.57 N N N N 1 100 H
9.946 23.76 MAv1 37 -23.4 12 37.48 - - - - 1 100 H

PK2 - KDB558074 Method: Maximum Peak

MAV1 - KDB558074 Option 1 Maximum RMS Average
FCC Part15 Subpart C 2.4GHz RSE.TST 30915 16 Jun 2015
Rev 9.5 24 Jun 2015
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REPORT NO: 15U20961-E1A
FCC ID: DKNHG

DATE: Sep 21, 2015

MID CHANNEL
HORIZONTAL

| 1l=LJL Fremont,5m Chamber A 9 Jul 2815 10:38:29
Rodioted Emissions 3-Meters
= Project Number: 15028961
18 Client Echostar
Config:EUT + Test Laptop
Mode:DTS_2.4_HARM_11g_2437_16
95 Tested by:D. Mun
8|:
Peak Limit C(dBulU/m)
75
3 5
3 6
3 \
o N
— Avg Limit (dBuU/m) J\
5|:
|
1
45 |
w“wkﬂwﬂwﬁﬁhmﬂwm&wﬂﬂﬁﬂwgwm%
3|:
25
1 18 18
Frequency (GHz)
Ronge (6H) REU/BU  Ref/fitn Dot/fvg Tupe Plo foups/fode FPosition Range (Gfiz) REWUBH  Ref/Attn Det/Avg Tupe to Houpe/fiode Position
13 C-6d8)/3k 167718 PEAK/Par Avg(RHS) T 1 M B-36Bdegs H | 3:3-18 MG-68)/30%  BI/B PERK/Pur Avg(RHS ST o) 16 R B-360degs H
FCC Port15 Subpert C 2.4GHz RSE.TST 38915 16 Jun 2815

Rev 9.5 24 Jun 2615

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.

MID CHANNEL
VERTICAL

! 1:UL Fremont,5m Chomber A 9 Jul 2B15 18:38:29
Rodioted Emissions 3-Meters
= Project Number: 15028961
18 Client Echostar
Config:EUT + Test Lapto
Mode:DTS_2.4_HARM_11g_ 2437 16
95 Tested bg:D. Mun
8:
Peok Limit (dBul/m)
75
e
~
3 65
[an}
o
2 Avg Limit (dBuU/m)
5|:
45
BC
o5
1 18 18
Frequency (GHz)
Range (62 REU/BU  Ref/fttn Det/fvg Tps Suecp Pls fowps/fode Fosition Range (Gliz) REWUBH  Ref/Attn Dot/Avg Type Sueep Pts foups/fiods FPosition
FCC Port15 Subport C 2.4GHz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U20961-E1A DATE: Sep 21, 2015
FCC ID: DKNHG

MID CHANNEL DATA

Trace Markers

Marker Frequenc Meter Det AF T136 Amp/Cbl/FI DC Corr Correcte Avg Limit Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) tr/Pad (dB) (dB) d (dBuV/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuVv/m)
1 1.83 36.31 Pk 30.2 -25.5 0 41.01 - - - - 0-360 100 H
2 1.94 36.8 Pk 30.9 -25.4 0 423 - - - - 0-360 201 H
3 3.057 33.89 Pk 329 -32.3 0 34.49 - - - - 0-360 100 H
4 5.653 30.78 Pk 34.6 -29.4 0 35.98 - - - - 0-360 100 H
5 6.426 30.97 Pk 35.5 -28.7 0 37.77 - - - - 0-360 100 H
6 10.13 275 Pk 37.2 -24.3 0 40.4 - - - - 0-360 100 H

Pk - Peak detector
Radiated Emissions

Frequen Meter Det AF T136 Amp/Cbl DC Corr Correcte Avg Margin Peak PK Azimuth Height Polarity
cy Reading (dB/m) IFltr/Pad (dB) d Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuv) (dB) Reading (dBuvim (dBuv/m (dB)
(dBuVv/m ) )
)

1.828 33.11 MAv1 30.2 -25.5 12 37.93 - - - - 1 100 H

1.83 44.91 PK2 30.2 -25.5 0 49.61 - - - - 1 100 H
1.938 32.72 MAv1 30.9 -25.4 12 38.34 - - - - 1 202 H
1.941 44.13 PK2 30.9 -25.4 0 49.63 - - - - 1 202 H
3.057 42.99 PK2 32.9 -32.3 0 43.59 - - - - 1 100 H
3.058 31.04 MAvV1 329 -32.3 12 31.76 - - - - 1 100 H
5.653 39.74 PK2 34.6 -29.4 0 44.94 - - - - 1 100 H
5.653 28.46 MAv1 34.6 -29.4 12 33.78 - - - - 1 100 H
6.425 40.04 PK2 35.5 -28.7 0 46.84 - - - - 1 100 H
6.425 27.95 MAv1 35.5 -28.7 12 34.87 - - - - 1 100 H
10.129 34.96 PK2 37.2 -24.3 0 47.86 - - - - 1 100 H
10.131 24.2 MAv1 37.2 -24.3 12 37.22 - - - - 1 100 H

PK2 - KDB558074 Method: Maximum Peak

MAV1 - KDB558074 Option 1 Maximum RMS Average
FCC Part15 Subpart C 2.4GHz RSE.TST 30915 16 Jun 2015
Rev 9.5 24 Jun 2015
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REPORT NO: 15U20961-E1A
FCC ID: DKNHG

DATE: Sep 21, 2015

HIGH CHANNEL
HORIZONTAL

" UL Fremont,5m Chamber A 9 Jul 2815 B9:55:45
Rodioted Emissions 3-Meters
= Project Number: 15028961
18 Client Echostar
Config:EUT + Test Laptop
Mode:DTS_2.4_HARM_11g_2462_16
95 Tested by:D. Mun
8|:
Peak Limit C(dBulU/m)
75
‘e
S s |
@
o N
— Avg Limit (dBuU/m)
5|:
45 } I
[INICA S 5
M 45 s ip
il
3|:
25
1 18 18
Frequency (GHz)
Ronge (6H) REU/BU  Ref/fitn Dot/fvg Tupe Plo foups/fode FPosition Range (Gfiz) REWUBH  Ref/Attn Det/Avg Tupe to Houpe/fiode Position
13 C-6d8)/3k 167718 PEAK/Par Avg(RHS) T 1 M B-36Bdegs H | 3:3-18 MG-68)/30%  BI/B PERK/Pur Avg(RHS ST o) 16 R B-360degs H

FCC Parti5 Subpart C 2.4GHz RSE.TST 36915 16 Jun 2815

Rev 9.5 24 Jun 2615

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.

HIGH CHANNEL
VERTICAL

! 1:UL Fremont,5m Chomber A 9 Jul 2B15 B89:55:45
Rodioted Emissions 3-Meters
= Project Number: 15028961
18 Client Echostar
Config:EUT + Test Lapto
Mode:DTS_2.4_HARM_11g_ 2462 16
95 Tested bg:D. Mun
8:
Peok Limit (dBul/m)
75
e
~
3 65
[an}
o
2 Avg Limit (dBuU/m)
5|:
45
BC
o5
1 18 18
Frequency (GHz)
Range (62 REU/BU  Ref/fttn Det/fvg Tps Suecp Pls fowps/fode Fosition Range (Gliz) REWUBH  Ref/Attn Dot/Avg Type Sueep Pts foups/fiods FPosition
FCC Port15 Subport C 2.4GHz RSE.TST 38915 16 Jun 2815

Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U20961-E1A DATE: Sep 21, 2015
FCC ID: DKNHG

HIGH CHANNEL DATA

Trace Markers

Marker Frequenc Meter Det AF T136 Amp/Cbl/FI DC Corr Correcte Avg Limit Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) tr/Pad (dB) (dB) d (dBuV/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuVv/m)
1 1.799 36.16 Pk 30 -25.5 0 40.66 - - - - 0-360 100 H
2 1.94 36.14 Pk 30.9 -25.4 0 41.64 - - - - 0-360 100 H
3 3.127 33.46 Pk 32.9 -31.9 0 34.46 - - - - 0-360 100 H
4 5.907 30.55 Pk 35.2 -28.8 0 36.95 - - - - 0-360 100 H
5 6.312 2991 Pk 35.5 -28.2 0 37.21 - - - - 0-360 100 H
6 9.947 26.45 Pk 37 -23.4 0 40.05 - - - - 0-360 100 H

Pk - Peak detector
Radiated Emissions

Frequen Meter Det AF T136 Amp/Cbl DC Corr Correcte Avg Margin Peak PK Azimuth Height Polarity
cy Reading (dB/m) [Fitr/Pad (dB) d Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuVv) (dB) Reading (dBuVv/m (dBuV/m (dB)
(dBuVv/m ) )
)
1.799 33.07 MAv1 30 -25.5 12 37.69 - - - - 1 100 H
1.801 44.38 PK2 30 -25.5 0 48.88 - - - - 1 100 H
1.939 44.01 PK2 30.9 -25.4 0 49.51 - - - - 1 100 H
1.942 32.87 MAv1 30.9 -25.4 12 38.49 - - - - 1 100 H
3.126 42.49 PK2 32.9 -31.9 0 43.49 - - - - 1 100 H
3.126 30.84 MAv1 32.9 -31.9 A2 31.96 - - - - 1 100 H
5.907 39.53 PK2 35.2 -28.8 0 45.93 - - - - 1 100 H
5.908 27.87 MAv1 35.2 -28.8 A2 34.39 - - - - 1 100 H
6.311 38.91 PK2 35.5 -28.2 0 46.21 - - - - 1 100 H
6.314 27.46 MAv1 35.5 -28.2 12 34.88 - - - - 1 100 H
9.945 23.85 MAv1 37 -23.4 12 37.57 - - - - 1 100 H
9.948 34.72 PK2 37 -23.5 0 48.22 - - - - 1 100 H

PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
FCC Part15 Subpart C 2.4GHz RSE.TST 30915 16 Jun 2015
Rev 9.5 24 Jun 2015
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REPORT NO: 15U20961-E1A DATE: Sep 21, 2015
FCC ID: DKNHG

10.2.3. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 2.4 GHz BAND
RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK and AVERAGE HORIZ

12:UL Fremont,5m Chamber A 18 Jul 2815 13:45:45
Restricted Bandedge
= Pro ject Number: 15028961
1 Client:Echostar
Config:EUT+Laptop
Mode:DTS 2.4 BE H 11n HT2B 2412
185 Tested by:Charles Uergonio M
—
95 -
85
< Peak Limit (dBuU/m)
s /5
@
Z
65
55 Average Limit (dBuU/m)
45WMWWWWWWMWMWWMWWWW /S
35
2.31 8. 5MHz/ 2.415
Frequency (GHz)
Range (GHz) RBLI/UBU Ref/Attn Det/Avg Tupe Sueep Pte #5ups/Mode Fosition Range (&Hz) RB/UB Ref/Atin Det/Avg Type Sueep Pts #5ups/Mode Position
1:2,31-2.415 1MC-5dB)/3M 187/18 PEAK/Pur Aug(RMS)  2Bnsec(huto) BOB1  MAXH 140 degs § 2:2.31-2.415 1H(-6dB)/3M 187/18 AUER/Pur Avg(RMS)  2fhsec(futo) 8091 1BOTAUG 140 degs 27
Low Chennel Bandedge Method AD - H.TST 38915 4 Jun 2015 Rev 9.5 24 Jun 2815
Trace Markers
Marker Frequenc Meter Det AF T136 Amp/Cbl/FI DC Corr Correcte Average Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) tr/Pad (dB) (dB) d Limit (dB) (dBuV/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dBuVv/m) (dB)
(dBuv/im)
1 *2.39 55.84 Pk 32 -24.9 0 62.94 - - 74 -11.06 140 273 H
2 *2.39 58.25 Pk 32 -24.9 0 65.35 - - 74 -8.65 140 273 H
3 *2.39 45.12 RMS 32 -24.9 .13 52.35 54 -1.65 - - 140 273 H
4 *2.39 45.59 RMS 32 -24.9 .13 52.82 54 -1.18 - - 140 273 H

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

RMS - RMS detection
Low Channel Bandedge Method AD - H.TST 30915 4 Jun 2015
Rev 9.5 24 Jun 2015
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REPORT NO: 15U20961-E1A DATE: Sep 21, 2015
FCC ID: DKNHG

LOW CHANNEL RESTRICTED, PEAK and AVERAGE VERT

WZEUL Fremont,5m Chamber A 18 Jul 2815 13:55:86
Restricted Bondedge
= Project Number: 15028961
1 Client:Echostar
Config:EUT+Laptop
Mode:DTS 2.4 BE U 11n HT2B 2412
185 Tested by:Charles Uergonio
95 o e
85 i
~ ‘/'
< Peck Limit (dBuU/m) 4
> 75 /
2 /
s}
° j’,
5
6 Mw,
ssl.fverage Limit CdBuld/m) a
" I i ik S kil dunditati i ol " "
45 b S i b A 4.\ Vsl m bk " i :.u.m. ) ‘ M_WM 4
(=}
35
2.31 18.5MHz/ 2.415
Frequency (GHzJ
Range (GHz) RELL/UBY Ref/Attn Det/Avg Tupe Sueep Pts #Sups/Mode FPosition Range (GHz) RBLI/UBLI Ref/ftin Det/fAvg Type Sueep Fte  ¥upe/liode Fosition |
2 : H(-6B) /3t 1 ° s i it 01 Y 1‘ ‘
Low Channe| Bandedge Method AD - U.TST 38915 4 Jun 2015 Rev 9.5 24 Jun 2815
Trace Markers
Marker Frequenc Meter Det AF T136 Amp/Cbl/FI DC Corr Correcte Average Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) tr/Pad (dB) (dB) d Limit (dB) (dBuV/m) Margin (Degs) (cm)
(GH2) (dBuVv) Reading (dBuV/m) (dB)
(dBuVv/m)
1 *2.39 47.62 Pk 32 -24.9 0 54.72 - - 74 -19.28 60 274 \
2 *2.39 47.74 Pk 32 -24.9 0 54.84 - - 74 -19.16 60 274 \
3 *2.39 35.1 RMS 32 -24.9 .13 42.33 54 -11.67 - - 60 274 \
4 *2.39 35.57 RMS 32 -24.9 .13 42.8 54 -11.2 - - 60 274 \

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

RMS - RMS detection
Low Channel Bandedge Method AD - V.TST 30915 4 Jun 2015
Rev 9.5 24 Jun 2015
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REPORT NO: 15U20961-E1A DATE: Sep 21, 2015
FCC ID: DKNHG

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK and AVERAGE HORIZ

12:UL Fremont,5m Chamber A 18 Jul 2815 13:18:36
Restricted Bondedge
= Project Number: 15028961
1 Client:Echostar
Config:EUT+Laptop
Mode:DTS 2.4 BE H 11n HT28 2462
1 G5 fprmatans Tested by:Charles Uergonio
P, i |
95 \
85 \
2 |
3 - \ Peok Limit (dBuU/im)
5 7 \ WM
@
S
61: » 2
\k\ erage Limit (dBuU/m)
55 =
NKWMWM«;' T T
45 \,
35
2.46 8. 3MHz/ 2.563
Frequency (GHzJ
Range (GHz) RBLI/UBU Ref/Attn  Det/Avg Tupe Sueep Pte #5ups/Mode FPosition Range (6z) RBU/UBH Ref/Atin  Det/Avg Tuype Sueep Pte  #5ups/fiode FPosition
1:2.46-2,563 1HC-6dB)/3M 187/18 PEAK/Par Pug(RMS)  2Bmsec(futo) 8081  MAXH 139 dogs | 2:2.46-2.563 1M(-6lB)/3M 187/10 AVER/Pur Avg(RMS)  2Bhsec(futo) 8881  1BBTAVE 139 degs 259
DTS 2.4 BE H_11n HT2@ 2462 9.5dBn.DAT 38915 4 Jun 2815 Rev 9.5 24 Jun 2815
Trace Markers
Marker Frequenc Meter Det AF T136 Amp/Cbl/FI DC Corr Correcte Average Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) tr/Pad (dB) (dB) d Limit (dB) (dBuVv/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dBuVv/m) (dB)
(dBuv/im)
1 *2.484 57.27 Pk 32.1 -24.8 0 64.57 - - 74 -9.43 139 259 H
2 *2.484 57.43 Pk 321 -24.8 0 64.73 - - 74 -9.27 139 259 H
3 *2.484 4434 RMS 32.1 -24.8 .13 51.77 54 -2.23 - - 139 259 H
4 *2.484 45.04 RMS 321 -24.8 .13 52.47 54 -1.53 - - 139 259 H

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

RMS - RMS detection
DTS_2.4 BE_H_11n_HT20_2462_9.5dBm.DAT 30915 4 Jun 2015
Rev 9.5 24 Jun 2015
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REPORT NO: 15U20961-E1A DATE: Sep 21, 2015
FCC ID: DKNHG

HIGH CHANNEL BANDEDGE, PEAK and AVERAGE VERT

12I:UL Fremont,5m Chamber A 18 Jul 2815 13:36:16
Restricted Bondedge
= Project Number: 15028961
1 Client:Echostar
Config:EUT+Laptop
Mode:DTS 2.4 BE U 11n HT28 2462
185 Tested by:Charles Uergonio
95
85
‘e
~ Peok Limit (dBuU/im)
3 75
@
<
B5
P
ByAvercge Limit (dBuU/m)
55
45 3 : : : : : : ': |
35
2.46 8. 3MHz/ 2.563
Frequency (BHz)
Ronge (Gfi2) RAU/BU  Ref/Attn  Det/vg Tope Sueen Pte #ups/Hode  Position Renge (6120 REUMBN  Ref/Attn Det/fvg Tupe Susep Pte ¥aups/ods Position
DTS 2.4 BE_U_I1n HT28 2462 9.5¢Bn.DAT 38315 4 Jun 2815 Rev 9.5 24 Jun 2015

Trace Markers

Marker Frequenc Meter Det AF T136 Amp/Cbl/FI DC Corr Correcte Average Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) tr/Pad (dB) (dB) d Limit (dB) (dBuV/m) Margin (Degs) (cm)
(GH2) (dBuVv) Reading (dBuV/m) (dB)
(dBuVv/m)
1 *2.484 49.6 Pk 32.1 -24.8 0 56.9 - - 74 -17.1 248 282 \
2 *2.484 51.5 Pk 32.1 -24.8 0 58.8 - - 74 -15.2 248 282 \
3 *2.484 37.97 RMS 32.1 -24.8 .13 45.4 54 -8.6 - - 248 282 \
4 *2.484 38.91 RMS 32.1 -24.8 .13 46.34 54 -7.66 - - 248 282 \

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

RMS - RMS detection
DTS_2.4 BE_V_11n_HT20 2462_9.5dBm.DAT 30915 4 Jun 2015
Rev 9.5 24 Jun 2015
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REPORT NO: 15U20961-E1A
FCC ID: DKNHG

DATE: Sep 21, 2015

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL
HORIZONTAL

H:UL Fremont,5m Chamber A

9 Jul 2815

13:25:29

Rodioted Emissions 3-Meters
= Project Number: 15028961
18 Cl ient :Echostar
Config:EUT + Test Laptop
Mode:DTS_2.4_HARM_11n_2412_14
a5 Tested by:D. Mun
BK
Peok Limit C(dBulU/m)
75
A
\E ]
> El: {
@
el I}
~ Avg Limit (dBulU/m)
55 =
]
|
OO PRT SNORNRRSS  OSO I g
! el J ¢
WWMMW ST WA .
\A b W
35 Aol sntt
Wy
o5
1 18 18
Freguency (GHz)
Range (62 REU/BU  Ref/fitn Det/fvg Tups ) Plo fowps/fode Fosition Range (GHiz) RBWABH  Ref/Attn  Dot/Avg Tupe Sueop Supo/fode oo tion
1:1-3 IN-6d6)/3k  167/18  PEAK/Fur Avg(RHS)  7Tmsec(huto) 6641 B-368degs H | 3:3-18 IMG-68)/30k  BI/B  PERK/Pur Avg(RMS)  57dnsec(Auto Vi B-360degs H

FCC Parti5 Subpart C 2.4GHz RSE.TST 38915 16 Jun 2815

Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.

LOW CHANNEL
VERTICAL

! 1:UL Fremont,5m Chomber A 9 Jul 2815 13:25:29
Rodioted Emissions 3-Meters
= Project Number: 15028961
18 Client Echostar
Config:EUT + Test Laptop
Mode:DTS 2.4 HARM_11n_ 2412 14
g5 Tested by:D. Mun
8:
Peok Limit (dBul/m)
75
e
3 5
3 6
[an}
o
° Avg Limit (dBuU/m)
5|:
45
3|:
o5
1 18 18
Frequency (GHz)
Ronge (6 REU/BU  Ref/fttn Det/fvg Tups Swecp Pls  fowps/fode Fosition Range (Gliz) RBWUBH  Ref/Attn Det/Avg Type Sueep Pts Fups/fiods FPosition
FCC Part15 Subpart C 2.4GHz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U20961-E1A DATE: Sep 21, 2015
FCC ID: DKNHG

LOW CHANNEL DATA

Trace Markers

Marker Frequenc Meter Det AF T136 Amp/Cbl/FI DC Corr Correcte Avg Limit Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) tr/Pad (dB) (dB) d (dBuV/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuVv/m)
1 1.795 36.76 Pk 29.9 -25.5 0 41.16 - - - - 0-360 100 H
2 1.964 36.53 Pk 31 -25.4 0 42.13 - - - - 0-360 201 H
3 3.161 33.94 Pk 32.8 -32.5 0 34.24 - - - - 0-360 100 H
4 5.931 30.71 Pk 35.2 -28.6 0 3731 - - - - 0-360 100 H
5 6.423 3131 Pk 35.5 -28.7 0 38.11 - - - - 0-360 100 H
6 10.199 26.57 Pk 37.2 -23.8 0 39.97 - - - - 0-360 201 H

Pk - Peak detector
Radiated Emissions

Frequen Meter Det AF T136 Amp/Cbl DC Corr Correcte Avg Margin Peak PK Azimuth Height Polarity
cy Reading (dB/m) [Fitr/Pad (dB) d Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuVv) (dB) Reading (dBuVv/m (dBuV/m (dB)
(dBuVv/m ) )
)

1.796 33.42 MAv1 29.9 -25.5 .13 37.95 - - - - 1 100 H
1.797 44.64 PK2 29.9 -25.5 0 49.04 - - - - 1 100 H
1.964 33.09 MAv1 31 -25.4 13 38.82 - - - - 1 202 H
1.964 44.13 PK2 31 -25.4 0 49.73 - - - - 1 202 H
1.964 32.96 MAv1 31 -25.4 .13 38.69 - - - - 1 202 H
1.964 32.93 MAv1 31 -25.4 13 38.66 - - - - 1 202 H
1.965 44.6 PK2 31 -25.4 0 50.2 - - - - 1 202 H
1.965 45.25 PK2 31 -25.4 0 50.85 - - - - 1 202 H
3.162 42.19 PK2 32.8 -32.6 0 42.39 - - - - 1 100 H
3.162 30.67 MAv1 32.8 -32.6 .13 31.0 - - - - 1 100 H
5.929 27.97 MAv1 35.2 -28.6 .13 34.7 - - - - 1 100 H

5.93 41.23 PK2 35.2 -28.6 0 47.83 - - - - 1 100 H
6.422 39.63 PK2 35.5 -28.7 0 46.43 - - - - 1 100 H
6.424 28.14 MAv1 35.5 -28.7 .13 35.07 - - - - 1 100 H
10.198 24 MAv1 37.2 -23.8 .13 37.53 - - - - 1 202 H

10.2 35.41 PK2 37.2 -23.8 0 48.81 - - - - 1 202 H

PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
FCC Part15 Subpart C 2.4GHz RSE.TST 30915 16 Jun 2015
Rev 9.5 24 Jun 2015
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REPORT NO: 15U20961-E1A
FCC ID: DKNHG

DATE: Sep 21, 2015

MID CHANNEL
HORIZONTAL

UL Fremont,5m Chamber A 9 Jul 2815 11:86:23

B
Rodioted Emissions 3-Meters

— ET?J&@ Number : 1502836 1
fent :Echostar

Config:EUT + Test Laptop

Mode:DTS_2. 4_HARM_11n_2437_14

a5 Tested by:D. Mun

a5
Peak Limit (dBulU/m)

75

e

~

S es

g |

<

e Avg Limit (dBuU/m) \
55

rm L

4E .
L= " -AM
,M.,‘M,JM‘ - AR
3K‘ HA " b AR aaliitieg

25

1 18
Frequency (GHz)

18

Range (62) REUABN  Ref/Aitn Dst/Avg Tupe Pis  fows/lode Po Range (GHz) REWUBH  Ref/Attn Dot/Avg Tups
1-3 3

Suacp sition Sucep Pio 5ition
1H(-6dB) /381 167/18 PEAK/Pur Avg(RHS)  7Tmsec(futa) 60A1  HAXH 8-360degs H | 3:3-18 MC-6B)/30k 81/ PERK/Pur Avg(RHS)  STdnsec(futo) 18k MRYH B-36fdegs H

Toups/ode o

FCC Parti5 Subpart C 2.4GHz RSE.TST 36915 16 Jun 2815

Rev 9.5 24 Jun 2615

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor

which was at least 20dB below the specification limit.

MID CHANNEL
VERTICAL

| 1:UL Fremont,5m Chomber A 9 Jul 2815 11:06:23
Rodioted Emissions 3-Meters
= Project Number: 15028961
18 Client Echostar
Config:EUT + Test Laptop
Mode:DTS 2.4 HARM_11n 2437 14
95 Tested bg:D. Mun
35
Peak Limit (dBulU/m)
75
‘e
3 5
3 6
@
T
~ Avg Limit (dBuU/m)
55
45
35
o5
1 18 18
Frequency (GHz)
Range (612 REUVB  Ref/Attn Ost/Avg Tupe Sueep Pis ¥ows/fode Position Range () REWUBU  Fof/Attn Dot/Avg Tupe Secop Pts ¥5ups/fode Fosition

FCC Parti5 Subpart C 2.4GHz RSE.TST 36915 16 Jun 2815

Rev 9.5 24 Jun 2015

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor

which was at least 20dB below the specification limit.
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REPORT NO: 15U20961-E1A DATE: Sep 21, 2015
FCC ID: DKNHG

MID CHANNEL DATA

Trace Markers

Marker Frequenc Meter Det AF T136 Amp/Cbl/FI DC Corr Correcte Avg Limit Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) tr/Pad (dB) (dB) d (dBuV/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuVv/m)
1 1.836 36.93 Pk 30.3 -25.5 0 41.73 - - - - 0-360 100 H
2 1.968 36.15 Pk 31 -25.3 0 41.85 - - - - 0-360 201 H
3 3.045 34.18 Pk 32.9 -32.6 0 34.48 - - - - 0-360 201 H
4 3.113 33.61 Pk 329 -32 0 34.51 - - - - 0-360 201 H
5 6.026 30.39 Pk 35.4 -29.1 0 36.69 - - - - 0-360 100 H
6 6.462 30.68 Pk 35.5 -28.8 0 37.38 - - - - 0-360 100 H

Pk - Peak detector
Radiated Emissions

Frequen Meter Det AF T136 Amp/Cbl DC Corr Correcte Avg Margin Peak PK Azimuth Height Polarity
cy Reading (dB/m) [Fitr/Pad (dB) d Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuVv) (dB) Reading (dBuVv/m (dBuV/m (dB)
(dBuVv/m ) )
)

1.836 33.05 MAv1 30.3 -25.5 .13 37.98 - - - - 1 100 H
1.837 44.66 PK2 30.3 -25.5 0 49.46 - - - - 1 100 H
1.967 32.8 MAv1 31 -25.3 13 38.63 - - - - 1 202 H
1.969 44.32 PK2 31 -25.3 0 50.02 - - - - 1 202 H
3.045 42.54 PK2 32.9 -32.6 0 42.84 - - - - 1 202 H
3.045 31.18 MAv1 329 -32.6 .13 31.61 - - - - 1 202 H
3.112 30.84 MAv1 329 -32 .13 31.87 - - - - 1 202 H
3.115 42.79 PK2 32.9 -32 0 43.69 - - - - 1 202 H
6.025 27.77 MAv1 35.4 -29.1 .13 34.2 - - - - 1 100 H
6.026 38.84 PK2 35.4 -29.1 0 45.14 - - - - 1 100 H
6.463 39.51 PK2 35.5 -28.8 0 46.21 - - - - 1 100 H
6.464 27.87 MAv1 35.5 -28.8 .13 34.7 - - - - 1 100 H

PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
FCC Part15 Subpart C 2.4GHz RSE.TST 30915 16 Jun 2015
Rev 9.5 24 Jun 2015
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REPORT NO: 15U20961-E1A DATE: Sep 21, 2015
FCC ID: DKNHG

HIGH CHANNEL
HORIZONTAL

H:UL Fremont,5m Chomber A 9 Jul 2B15 11:41:32
Rodioted Emissions 3-Meters
- Project Number: 15028961
18 Cl ient :Echostar
Config:EUT + Test Laptop
Mode:DTS_2.4_HARM_11n_2462_14
a5 Tested bg:D. Mun
8|:
Peok Limit (dBulU/m)
75
‘e
3 5
3 6
a5}
o
~ Avg Limit (dBulU/m) J\
55 . |
[ binimaniiae VAR
: 4D ki
E:M - Ao oy
T
25
1 14 18
Frequency (GHz)
Range (@) RBUAB  Ref/Aitn  Det/fvg Tupe Sueop Fis  Fops/ode Position Range (G REWARI  Ref/Attn  Det/Avg Type Suesp
1-3 1M(-6dB) /3@l 167/18 PEAK/Pur Avg(RMS)  77meec(futo) 681  MAXH B 3:3-18] 1M(-6cB) /308K 87/8 PEAK/Pur RAvg(RMS 574nsec(Auto)
FCC Port!S Subpart C 2.46Hz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.

HIGH CHANNEL
VERTICAL

,H:UL Fremont,5m Chomber A 9 Jul 2815 11:41:32
Rodioted Emissions 3-Meters
= Project Number: 15028961
18 Client Echostar
Config:EUT + Test Laptop
Mode:DTS 2.4 HARM_11n 2462 14
95 Tested bg:D. Mun
35
Peak Limit (dBulU/m)
75
‘e
3 5
3 6
@
T
~ Avg Limit (dBuU/m)
55
45
35
o5
1 18 18
Frequency (GHz)
Range (612 REUVB  Ref/Attn Ost/Avg Tupe Sueep Pis ¥ows/fode Position Range () REWUBU  Fof/Attn Dot/Avg Tupe Secop Pts ¥5ups/fode Fosition
FCC Port1S Subpert C 2.4GHz RSE.TST 38915 16 Jun 2815 Rev 9.5 24 Jun 2815

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 15U20961-E1A DATE: Sep 21, 2015
FCC ID: DKNHG

HIGH CHANNEL DATA

Trace Markers

Marker Frequenc Meter Det AF T136 Amp/Cbl/FI DC Corr Correcte Avg Limit Margin Peak Limit PK Azimuth Height Polarity
y Reading (dB/m) tr/Pad (dB) (dB) d (dBuVv/m) (dB) (dBuVv/m) Margin (Degs) (cm)
(GHz) (dBuv) Reading (dB)
(dBuV/m)
1 1.826 36.49 Pk 30.2 -25.5 0 41.19 - - - - 0-360 100 H
2 1.958 36.42 Pk 31 -25.4 0 42.02 - - - - 0-360 100 H
3 2.999 35.88 Pk 329 -24.2 0 44.58 - - - - 0-360 201 H
4 6.185 30.75 Pk 35.4 -29 0 37.15 - - - - 0-360 100 H
5 6.614 29.4 Pk 35.6 -27.5 0 375 - - - - 0-360 100 H
6 10.376 26.59 Pk 37.4 -23.9 0 40.09 - - - - 0-360 100 H

Pk - Peak detector
Radiated Emissions

Frequen Meter Det AF T136 Amp/Cbl DC Corr Correcte Avg Margin Peak PK Azimuth Height Polarity
cy Reading (dB/m) [Fitr/Pad (dB) d Limit (dB) Limit Margin (Degs) (cm)
(GHz) (dBuv) (dB) Reading (dBuVv/m (dBuV/m (dB)
(dBuV/m ) )
)
1.828 45.03 PK2 30.2 -25.5 0 49.73 - - - - 1 100 H
1.828 33.13 MAv1 30.2 -25.5 .13 37.96 - - - - 1 100 H
1.957 44.72 PK2 31 -25.4 0 50.32 - - - - 1 100 H
1.957 33.08 MAv1 31 -25.4 13 38.81 - - - - 1 100 H
2.997 32.61 MAv1 32.9 -24.3 .13 41.34 - - - - 1 202 H
2.999 44.35 PK2 32.9 -24.2 0 53.05 - - - - 1 202 H
6.185 39.57 PK2 354 -29 0 45.97 - - - - 1 100 H
6.185 27.9 MAv1 35.4 -29 .13 34.43 N - - - 1 100 H
6.612 38.85 PK2 35.6 -27.5 0 46.95 - - - - 1 100 H
6.614 27.03 MAv1 35.6 -27.5 .13 35.26 - - - - 1 100 H
10.375 35.49 PK2 37.4 -23.9 0 48.99 - - - - 1 100 H
10.378 23.83 MAvV1 374 -23.9 .13 37.46 N N N N 1 100 H

PK2 - KDB558074 Method: Maximum Peak

MAv1 - KDB558074 Option 1 Maximum RMS Average
FCC Part15 Subpart C 2.4GHz RSE.TST 30915 16 Jun 2015
Rev 9.5 24 Jun 2015
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REPORT NO: 15U20961-E1A DATE: Sep 21, 2015
FCC ID: DKNHG

10.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

9:UL Fremont,5m Chomber A 3 Aug 2815 10:04:48
Radioted Emissions - 3 Meters
- Project Number:15U28961
8 Cl ient :Echostar
Config:EUT + Test Laptop
Mode:DTS_HARM_BL1G
75 Tested bg:D. Fun
El:
55
rE‘ ’_
~
> 45 o
3 APk i e T LU mY
a5}
o
35 2
4 7
I ®
o5 Ul ST T
MU m L B Mg
I
S
1 UHLM
= " MUMWMMMM,
e
38 186 189688
Frequency (MHz)
Range () REUAB  Ref/Attn  Det/Avg Tupe S Pla Faps/fode Position Range () REWARI  Ref/Attn  Det/Avg Type Swmp  Plo Foups/lode  Position
1:30-28 128k(-6B)/1H  G7/18 PEAK/LogPur-Vides lnsec(hute) 401  MAXH B-360degs H | 3:208-1808 128k(-68)/ 1 1/1B  PERK/LogPar-Videa Jmsec(huto)  E0B1  PAKH 8-3Adegs H
FCC Port 15 Subpart C 38-1888MHz TST 38315 15 Jul 2814 Rev 9.5 24 Jun 2815
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REPORT NO: 15U20961-E1A
FCC ID: DKNHG

DATE: Sep 21, 2015

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

VERTICAL PLOT

<UL Fremont,5m Chamber A

3 Aug 2815

18:84:40

9
Roadioted Emissions — 3 Meters
= Project Number: 15028961
8 Client Echostar
Config:EUT + Test Laptop
Mode:DTS_HARM_BL1G
75 Tested by:D. Fun
6|:
55
: ]
~
> 4;
3 e e | W1V P}
@ 1
~ T
3514
! \H | / E
lasiTn A | | T
2: {} " ! A (1T IS
Wi ‘ Y i wT
iy il l M\A f’” i ﬁ il i ']l I 'MWMW“‘ m U‘W
i il M“ A MJ, NM Wy / \JJJ ‘\HNI_“ Jw'qi il H‘\“"ui ‘IW#IH‘ ? !
1 W.“J : “ i i i ‘_Mﬂ ! ] e T Lm; if
Wy I “‘]” (I " nl '
= ":.-”JHL,‘, H"W- «‘nm‘wi .‘Mdn‘-ﬁ“ )
308 180 1888
Frequency (MHz)
Range () REUABN  Ref/Aian  Det/fvg Tupe Suacp Pis  Fops/fode Position Range () REWAUBU  Ref/Atin  Det/Avg Type Swsp  Plo ¥oups/lode  Position
2:30-200 128k(-6dB)/1H  G7/1B  PEAK/LogPur-Vides  lnsec (A B-360degs U | 4:208-1808 BRCEE)/M 51/16 PEAK/LogPar-Vides  Jnsec(huto) S8BT P -3hdege U

FCC Part 15 Subpart C 30-18@@MHz. TST 368915 15 Jul 2814

Rev 9.5 24 Jun 2015

Page 76 of 87

UL VERIFICATION SERVICES INC.

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701H
FAX: (510) 661-0888

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




REPORT NO: 15U20961-E1A DATE: Sep 21, 2015
FCC ID: DKNHG

Below 1G Data

Trace Markers

Marker Frequency Meter Det AF T130 Amp/Cbl Correcte QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB/m) d (dBuVv/m) (dB) (Degs) (cm)

(dBuV) Reading

(dBuVv/m)
5 *120.015 49.96 Pk 13.9 -30.4 33.46 43.52 -10.06 0-360 199 H
6 * 49.6 Pk 14.1 -30.3 33.4 43.52 -10.12 0-360 199 H

132.8075

1 34.165 52.56 Pk 18.3 -31.2 39.66 40 -.34 0-360 101 Vv
4 99.955 51.35 Pk 9.4 -30.6 30.15 43.52 -13.37 0-360 299 H
2 200.1 56.62 Pk 12.6 -29.9 39.32 43.52 -4.2 0-360 101 H
10 216 52.97 Pk 10.5 -29.9 33.57 43.52 -9.95 0-360 101 H
3 392.7 49.05 Pk 15 -29.1 34.95 46.02 -11.07 0-360 101 H
9 497.9 40.42 Pk 17.6 -28.8 29.22 46.02 -16.8 0-360 101 Vv
8 627.5 37.24 Pk 19.3 -28.5 28.04 46.02 -17.98 0-360 101 Vv
7 724.4 38.61 Pk 20.3 -28.1 30.81 46.02 -15.21 0-360 101 H

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

Pk - Peak detector
FCC Part 15 Subpart C 30-1000MHz.TST 30915 15 Jul 2014
Rev 9.5 24 Jun 2015
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REPORT NO: 15U20961-E1A DATE: Sep 21, 2015
FCC ID: DKNHG

11. 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

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.4 2009.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.
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RESULTS

6 WORST EMISSIONS

LINE 1 PLOT

181UL Fremont, CA CE Room 12 Aug 2815 13:16:45
Conducted RFI Uoltage
Project No:15U2B361
El Client Nome:Echostar
Mode | /Device: 1D B93
Test Uolt/Freq:12BUAC/BEHZz DTS 2.4
S Test By:Jude Semana
7
61

dBuV Line-L1

o/

WY )
21 i \I/V\\/

"
15 1 18 38
Fregquency (MHzJ
Range CMHz3 RBU/UBU Ref/Attn  Det/fvg Mode Sueep Fie  ¥5u Rorge =) RBU/ VB Ref/Attn  Det/fvg Mode Suep Fte  ¥Sups/M]
1:.15-38 S (~68)/~ 52418 FR/Av Is/4.5rHz 6635 1/

CISPR 11-22 CE Class B 15BkHz-30MHz Stepping TST | 14 Moy 26815

Rev 9.5 26 Moy 2815
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REPORT NO: 15U20961-E1A DATE: Sep 21, 2015
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LINE 1 RESULTS

Trace Markers

Range 1: Line-L1 .15 - 30MHz

Frequency Meter Det T24 1L L1 LC Cables Corrected CISPR 22 Margin CISPR 22 Margin

(MHz) Reading 1&3 Reading Class B QP (dB) Class B Avg (dB)
(dBuVv) dBuVv

.20288 28.55 Ca 9 0 29.45 - - 53.49 -24.04
.18578 35.38 Ca 1 0 36.38 - - 54.22 -17.84
4.80638 16.34 Ca 2 A1 16.64 - - 46 -29.36
3.54638 25.26 Ca 2 A1 25.56 - - 46 -20.44
3.55538 24.62 Ca 2 1 24.92 - - 46 -21.08
9.45128 314 Ca 2 1 31.7 - - 50 -18.3
9.44138 31.24 Ca 2 1 31.54 - - 50 -18.46

Ca - CISPR average detection

Quasi-Peak Emissions
Range 1: Line-L1 .15 - 30MHz

Frequency Meter Det T24 1L L1 LC Cables Corrected CISPR 22 Margin CISPR 22 Margin

(MHz) Reading 1&3 Reading Class B QP (dB) Class B Avg (dB)
(dBuV) dBuVv
.20288 43.14 Qp .9 0 44.04 63.49 -19.45 - -
.18578 47.73 Qp 1 0 48.73 64.22 -15.49 - -
4.80638 24.99 Qp 2 i 25.29 56 -30.71 - -
3.54638 33.65 Qp 2 i 33.95 56 -22.05 - -
3.55538 33.09 Qp 2 A1 33.39 56 -22.61 - -
9.45128 39.43 Qp 2 1 39.73 60 -20.27 - -
9.44138 39.19 Qp 2 1 39.49 60 -20.51 - -

Qp - Quasi-Peak detector
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LINE 2 PLOT

181UL Fremont, CA CE Room 12 Aug 2815 13:16:45
Conducted RFI Uoltage
Project No:15U2B361
91 Client Nome:Echostar
Mode | /Device: 1D B93
Test Uolt/Freq:12BUAC/BEHZz DTS 2.4
S Test By:Jude Semana
71
e
~ Bl
\ B8 A CISPR 22 Cliase Bj OP
U
C
- 5l qm\\ CTSPR CTGHsE BAS
> B
5
@
T4 W %] W
3 f I o WMW ! o I Ll
E U \\/ v o WM’WM J’
d
21 P Ll i \\i t | | i |
8 R o W N
[ d
15 1 19 368
Fregquency (MHzJ
Range CMHz) RBW/UBN Ref/Attn  Det/fivg Node Susep Fle  ¥5u Ronge (Hz) RBW/UBU Ref/Attn Oet/fivg Mode Susep Fie  ¥oups/M
2:.15-38 9k (-68)/- 8218 Ph/Av 1s/4. 5Ktz 6635 I/URLT

CISPR 11-22 CE Class B 15BkHz-30MHz Stepping TST | 14 Moy 26815 Rev 9.5 26 Moy 2815
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DATE: Sep 21, 2015

Trace Markers

Range 2: Line-L2 .15 - 30MHz

LINE 2 RESULTS

Frequency Meter Det T24 1L L2 LC Cables Corrected CISPR 22 Margin CISPR 22 Margin
(MHz) Reading 2&3 Reading Class B QP (dB) Class B Avg (dB)
(dBuV) dBuv
.15788 25.71 Ca 1.4 0 27.11 - - 55.57 -28.46
.18488 35.48 Ca 1.1 0 36.58 - - 54.26 -17.68
1.58663 22.73 Ca 2 A1 23.03 - - 46 -22.97
20.5609 16.68 Ca 3 2 17.18 - - 50 -32.82
20.5753 16.73 Ca 3 2 17.23 - - 50 -32.77
Ca - CISPR average detection
Quasi-Peak Emissions
Range 2: Line-L2 .15 - 30MHz
Frequency Meter Det T24 1L L2 LC Cables Corrected CISPR 22 Margin CISPR 22 Margin
(MHz) Reading 2&3 Reading Class B QP (dB) Class B Avg (dB)
(dBuV) dBuVv
.15788 45.43 Qp 1.4 0 46.83 65.57 -18.74 - -
.18488 48.32 Qp 1.1 0 49.42 64.26 -14.84 - -
1.58663 29.83 Qp 2 A 30.13 56 -25.87 - -
20.5609 22.43 Qp 3 2 22.93 60 -37.07 - -
20.5753 22.36 Qp 3 2 22.86 60 -37.14 - -

Qp - Quasi-Peak detector

CISPR 11-22 CE Class B 150kHz-30MHz Stepping.TST 1 14 May 2015

Rev 9.5 26 May 2015
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