FCC 47 CFR PART 15 SUBPART E
C2PC CERTIFICATION TEST REPORT
FOR
Satellite Receiver
MODEL NUMBER: ID:058
FCC ID: DKNX34
REPORT NUMBER: 16U22748-E1V2
ISSUE DATE: 3/25/2016
Prepared for
Echostar Technologies LLC
94 Inverness Terrace East
Englewood, CO 80112
Prepared by
UL VERIFICATION SERVICES INC.
47173 BENICIA STREET
FREMONT, CA 94538, U.S.A.

TEL: (510) 771-1000
FAX: (510) 661-0888

NVIAD

NVLAP LAB CODE 200065-0



REPORT NO: 16U22748-E1V2 DATE: 3/25/2016
FCC ID: DKNX34

Revision History

Issue
Rev. Date Revisions Revised By
V1 3/1/2016 Initial Issue C. Vergonio
V2 3/95/16 Updated EUT Description and updated Section 8 and C. Vergonio
Section 5.6.

Page 2 of 162

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
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: 16U22748-E1V2 DATE: 3/25/2016
FCC ID: DKNX34

TABLE OF CONTENTS

1. ATTESTATION OF TEST RESULTS ...cooiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeee ettt aeaaee s 5
2. TEST METHODOLOGY ...ciiiiiiiiiieee ettt a s e e e a e e e e e e e e e e e e e e e e e e e e e e e a e e e e a e e e e e e e aaaaaa s 6
3. FACILITIES AND ACCREDITATION ..o 6
4. CALIBRATION AND UNCERTAINTY oot 6
4.1. MEASURING INSTRUMENT CALIBRATION .....uutitiiiiuiiimnnennnnnnmnnnnnnnnnnennnnnmnmnennnnns 6
4.2, SAMPLE CALCULATION ...iittttuututuueeueesnuennnnnnnnnennnnsnsssssssssnssssssssnnnssssssssnnnnssnnnsnssnsnmnnnns 6
4.3. MEASUREMENT UNCERTAINTY ..outitittttutuuuuumuernnennnennnnnnnmnnnnnnnnnnnnnnnsnnsnnnnnmnnnnnnnnnnnnnnes 7
5. EQUIPMENT UNDER TEST ..ottt a e a e e aa e e e e e naaaaaaaaaaaaaaaa e 8
5.1. DESCRIPTION OF EUT ..coiiiiiiiiiii e 8
5.2.  MAXIMUM OUTPUT POWER.......coi it 8
5.3. DESCRIPTION OF AVAILABLE ANTENNAS ..ot 8
5.4, SOFTWARE AND FIRMWARE .......cooiiiiiiiii e 8
5.5. DESCRIPTION OF CLASS Il PERMISSIVE CHANGE .......ccccccovvvvviiiiiiiiiiiiiieeeeeeee 8
5.6. WORST-CASE CONFIGURATION AND MODE ........ccovvtiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeaaea 9
5.7. DESCRIPTION OF TEST SETUP .....cciiiiiiiiiiieeeeeeee e 10
6. TEST AND MEASUREMENT EQUIPMENT ...t 12
7. SUMMARY TABLE ... 13
8. MEASUREMENT METHODS ...ttt 14
9. ANTENNA PORT TEST RESULTS ...t 15
9.1. ONTIME AND DUTY CYCLE ...ciiiiiiiiiieeeeeeeee e 15
9.2. 802.11a SISO MODE IN THE 5.8 GHZ BAND .......ccooviiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeee 18
S I ST o | = = AN | T o 18
9.2.2. 99% BANDW IDTH .....uuttiiiiituiuiiiiuinueeeeueaaeeaeaeereaararaareaa——ra—aaa———aaaasaaaraaarasnnrnnnsnnnnnnes 21
oG T © 1O I I U I @ 1Y R 24
9.2.4. Maximum Power Spectral Density (PSD)......cccciiiiiiiiiiiiiiiii e 26

9.3. 802.11a CDD 2TX MODE IN THE 5.8 GHZ BAND.........cccvvvviiiiiiiiiiiieeieeeeeeeeeeeeeeeeae 30
S B I S 3o | = = N | T P 30
90.3.2. 99% BANDWIDTH .....utituiuiuiuuinuuuuuuunnueueeneeneneeeeeeeneeeeeeeeeeeeseeeessseesssssssnnssnssnsnsnnnnnnes 34

S T T © 1U I I U I O T R 38
9.3.4. Maximum Power Spectral Density (PSD)...........uuuuuuuuuimmmmiiiiiiiiiiiiiiiieiiennnnniennnnnnn. 40

9.4. 802.11n HT20 SISO MODE IN THE 5.8 GHZ BAND.........ccovvviiiiiiiiiiieiieeeeeeeeeeeeeeee 45
S I S 3o | = = AN | T o 45
9.4.2.  99% BANDWIDTH .....uuitiiiiiiiiiiiiiuituieeeueeaeeaeaaaeeaaa—a——————————a—————a—————aaaaanaaaaraaasanannnn 48
9.4.3.  OUTPUT POWER ......outiiiiiiiiiiiiiiiiuieieieaisssasesaesssssasssssssssssaasssssaaaa.aaaa———————————————. 51
9.4.4. Maximum Power Spectral Density (PSD).......cccoieiiiiiiiiiiiiee e 53

9.5. 802.11n HT20 CDD 2TX MODE IN THE 5.8 GHZ BAND ......cccovvvviviiiiiiieiieeeeieeeeeeeee 57

Page 3 of 162
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J

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: 16U22748-E1V2 DATE: 3/25/2016
FCC ID: DKNX34

O0.5.1. 6 (B BANDWIDTHS.....uttttutiiiuiuiiiuiiututiuittutteeaaeeeeaaaeaaeeaeeseseesses e eeeseeaeseeesenssesennnes 57
9.5.2. 99% BANDWIDTH .. .uutituuuiuuuiuiuuuututtetuueeuetaeeaeseeeaaeaeseeee e sssess e eesssseseeeesssenssnennnes 61
ST T © 1U I I U I @ Y R 65
9.5.4. Maximum Power Spectral Density (PSD)......ccccoieiiiiiiiiiiiiieeeee e 67
9.6. 802.11n HT40 SISO MODE IN THE 5.8 GHZ BAND........cccvvvviiiiiiiiiiiiiiiiiiiiiieieeeee 72
9.6.1. 6 OB BANDWIDTHL.....uuuuuuuiuuuiuiuuunnuununnununennnnenrennenreeeennrerernnnseennrnnnessnnnnnnnnnnnnsnnnnnnns 72
9.6.2.  99% BANDW IDTH .....uuiuuuuiuuuiuiunuuunununneennenneneraennanreerereearrererererrarnrsrannnnnnnrnnnsnnnnnnes 74

S T F O 1O I U I O T R 76
9.6.4. Maximum Power Spectral Density (PSD)...........uuuuuuummmmmmmmmiiiiiiiiiiiiiiiiiiiniennnennennnes 78
9.7. 802.11n HT40 CDD 2TX MODE IN THE 5.8 GHZ BAND .......cccvvvvvviiiiiiiiiiiiiieeeeeeeeee 81

S A T SN0 | = = N | BT o R 81
0.7.2. 99% BANDW IDTH ....uutiuuuuiuiuuuiututttuuuuuueeueeaeeeeaeeaaaeeeeeeeeseees e e eesesesssaeseessesesnnsnnnes 84
oA T © 1O I I U I @ Y 87
9.7.4. Maximum Power Spectral Density (PSD)......ccccoiieiiiiiiiiiii e 89

10. RADIATED TEST RESULTS ..ottt ettt ettt e e ea e e e e e e aeeaaeaaeaaaaeeeaaeaeeeees 93
10.1.  LIMITS AND PROCEDURE........uuuuuuuutttiiitiiiiiiuuneninnnnnnennesnnrrnrneeseesaeannnesn——. 93
10.2. TX ABOVE 1 GHz 802.11a SISO MODE IN THE 5.8 GHz BAND ..........ccccuvvvviiinnnnns 94
10.3. TX ABOVE 1 GHz 802.11a CDD 2TX MODE IN THE 5.8 GHz BAND................... 104
10.4. TXABOVE 1 GHz 802.11n HT20 SISO MODE IN THE 5.8 GHz BAND................. 114
10.5. TXABOVE 1 GHz 802.11n HT20 CDD 2TX MODE IN THE 5.8 GHz BAND.......... 124
10.6. TX ABOVE 1 GHz 802.11n HT40 SISO MODE IN THE 5.8 GHz BAND................ 134
10.7. TX ABOVE 1 GHz 802.11n HT40 CDD 2TX MODE IN THE 5.8 GHz BAND.......... 142
10.8.  WORST-CASE ABOVE 18GHZ.......uuuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniinnnnnnnsnnsnnnnsnnsssnnnnnnnnnne 150
10.9.  WORST-CASE BELOW 1 GHZ .....uuuiiiiiiiiiiiiiiiiiiiiiiiiiiiaiiaaasasaansnnnsssnsnsnnnnnnnes 154
11. AC POWER LINE CONDUCTED EMISSIONS ..., 156
12, SETUP PHOTOS ...ttt ettt ettt ettt et et e et e e et et et et e e e e eeaeeaaeaaeaeeeeeeees 159

Page 4 of 162

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
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: 16U22748-E1V2 DATE: 3/25/2016
FCC ID: DKNX34

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Echostar Technologies LLC
94 Inverness Terrace East
Englewood, CO 80112

EUT DESCRIPTION: Satellite Receiver
MODEL: ID:058
SERIAL NUMBER;: R5ZXDX00422J(Radiated)

BCM7425Y T B2(Conducted)

DATE TESTED: FEBRUARY 24 -29, 2016

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E 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:
- /ﬂﬁ R ( /:_/_,. -
/ A
CHARLES VERGONIO JONATHAN HSU
WISE ENGINEER WISE LAB ENGINEER
UL Verification Services Inc. UL Verification Services Inc.

Page 5 of 162

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
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: 16U22748-E1V2 DATE: 3/25/2016
FCC ID: DKNX34

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, and ANSI C63.10-2013.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 Benicia
Street, Fremont, California, USA.

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
X] Chamber B [ ] Chamber E
[ ] Chamber C [ ] Chamber F

[ ] Chamber G
[ ] Chamber H

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0.

Chambers A through H are covered under Industry Canada company address code 2324B with
site numbers 2324B -1 through 2324B-8, respectively.

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:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52 dB
Radiated Disturbance, 9KHz to 30 MHz 2.14 dB
Radiated Disturbance, 30 to 1000 MHz 4,98 dB
Radiated Disturbance,1000 to 6000 MHz 3.86 dB
Radiated Disturbance,6000 to 18000 MHz 4,23 dB
Radiated Disturbance,18000 to 26000 MHz 5.30 dB
Radiated Disturbance,26000 to 40000 MHz 5.23 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 a Satellite Receiver.
5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequency Range Mode Power, Chain [Power, Chain Output Output Power
(MHz) 0 (dBm) 1(dBm) Power (mw)
(dBm)
5.8 GHz band, 1TX
5745-5825 802.11a 12.67 N/A 12.67 18.49
5745-5825 802.11n HT20 17.03 N/A 17.03 50.47
5755-5795 802.11n HT40 17.13 N/A 17.13 51.64
5.8 GHz band, 2TX
5745-5825 802.11a CDD 14.78 14.18 17.50 56.24
5745-5825 802.11n HT20 CDD 16.65 17.86 20.31 107.33
5755-5795 802.11n HT40 CDD 16.36 16.29 19.34 85.81
5.3. DESCRIPTION OF AVAILABLE ANTENNAS
Frequency (MHz) Antenna Gain (JO) dBi Antenna Gain (J1) dBi
5745-5825 3.2 1.8
54. SOFTWARE AND FIRMWARE

The firmware installed in the EUT during testing was Broadcom, rev. 5.102 RC98.37
The EUT driver software installed during testing was Broadcom, rev. 5.102.98.37 (WLTEST)

The test utility software used during testing was Broadcom MTool, rev 2.0.1.1

5.5. DESCRIPTION OF CLASS Il PERMISSIVE CHANGE

Please refer to Echostar Technologies L.L.C Class Il Change Description Letter for details.
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5.6. WORST-CASE CONFIGURATION AND MODE

The EUT can only be setup in desktop orientation; therefore, all radiated testing was performed
with the EUT in desktop orientation.

Radiated emission below 1GHz, above 18GHz, and power line conducted emission were
performed with the EUT set to transmit at the channel with highest output power as worst-case
scenario.

For SISO mode, the conducted & radiated testing were only performed with the highest antenna
gain chain, JO.

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

802.11n HT20mode: MCSO

802.11n HT40mode: MCSO

Radiated emissions for EUT with antenna was performed and passed; therefore, antenna port
spurious was not performed.
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5.7.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Laptop HP EliteBook 8470 CNU342CP2Y N/A
Laptop AC adapter HP PPPOOSL-E WCNXAOC3USIA7F [N/A
Router Netgear WNR1000 28C203550B654 N/A
Router AC adapter Netgear TO12LF1209 N/A N/A
I/O CABLES
1/0 Cable List

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

1 AC 1 US115V [Un-shielded 1.8 N/A

2 DC 1 19.5VDC |Un-shielded 1.8 N/A

3 DC 1 12vDC Un-shielded 1.8 N/A

4 AC 1 US115V |Un-shielded 1.8 N/A

5 LAN 1 RJ45 Un-shielded 2 N/A

6 LAN 1 RJ45 Un-shielded 2 N/A
TEST SETUP

The EUT was tested stand alone and the communication was established via RJ45 cable
between EUT and support laptop. Test software exercised the radio.
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SETUP DIAGRAM FOR TESTS

l2ydepy oy

l2ydepy oW
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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 TNo. Cal Date Cal Due
Bilog Antenna 30-1000MHz Sunol JB1 130 09/01/15 09/01/16
Horn Antenna 1-18GHz ETS 3117 344 02/22/16  [02/22/17
Horn Antenna 18-26.5GHz ARA MWH-1826 447 05/12/15 05/12/16
Horn Antenna 26.5- 40GHz ARA MWH-2640/B 90 07/28/15 07/28/16
Preamp 10kHz-1000MHz Sonoma 310 300 11/05/15  |11/05/16
Preamp 1-8GHz Miteq AMF-4D-01000800-30-29P |782 12/17/15 12/17/16
Preamp 1-18GHz Miteq AFS42-00101800-25-2-42 {493 07/23/15 07/23/16
Preamp 1-26.5GHz Agilent 84498 404 04/13/15 04/13/16
Amplifier, 26-40GHz Miteq NSP4000-SP2 88 04/07/15  [04/07/16
Spectrum Analyzer 3kHz - 44GHz Keysight E4440A 119 07/22/15  (07/22/16
Spectrum Analyzer 3kHz - 44GHz Keysight N9030A 908 05/26/15  [05/26/16
Spectrum Analyzer 3kHz - 44GHz Keysight N9030A 907 01/06/16  [01/06/17
Spectrum Analyzer 9kHz - 40GHz HP 8564E 106 08/14/15  (08/14/16
3GHz HPF Micro-Tronics  |HPM17543 487 01/26/16  [01/27/17
EMI Test Receiver Rohde & Schwarz|ESR 1436 12/19/15 12/19/16
Power Meter Keysight N1911A 1264 07/01/15  (07/01/16
Power Sensor Keysight N1921A 750 09/17/15  [09/17/16
LISN for Conducted Emission CISPR-1{Fischer FCC-LISN-50/250-25-2-01-C|1310 09/16/15 09/16/16

Test Software List
Description Manufacturer Model Version
Radiated Software UL UL EMC Version 9.5, 06/24/15
Conducted Software UL UL EMC Version 9.5, 05/26/15
Antenna Port Software UL UL RF Version 4.2, 02/02/16
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7. SUMMARY TABLE

FCC Part RSS Test Description Test Limit Test Test
Section Section Condition Result
Occupied Band width
15.407 RSS-247 N/A N/A
8 @ (260B)
815.407 Ri52_2447 6dB Band width (5.8Ghz) >500KHz Pass
<24dBm (FCC) /
15.407 RSS-247
§(a)(l) 6.2 TX Cond. Power5.15-5.25 <23 dBm or N/A
) <10+10L0g(99% BW) (IC)
<24dBm or
815.407 RSS-247 |TX Cond. Power 5.25-5.35 | <11+10log (OBW) (FCC) / N/A
@) 6.2 & 5.47-5.725 <24 dBm or
<11+10Log(99% BW) (IC) Conducted
815.407 RSS-247 [TX Cond. Power 5.725-
@@3) 6.2.4 |5.850 <30dBm Pass
815.407 RSS-247 <11dBm/MHz (FCC)
PSD (5.15-5.25 N/A
(@)(1) 6.2 ( ) <10dBm/MHz EIRP (IC)
815.407 RSS-247
PSD (5.3,5.5GH <11dBm/MH N/A
@)(2) 6.2 ( 2) mvinz
815.407 RSS-247
PSD (5.8GH <30dB 500kH P
@)3) 6.2.4 ( z) m per z ass
§15.207 (a) RSS-GEN AC_Po_wer Line conducted Section 10 Pass
8.8 emissions
815.407 (b) | RSS-GEN |Radiated Spurious .
<54dBuV/ Radiated P
&15209 | 897 |Emission uvim adiate ass
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8. MEASUREMENT METHODS

On Time and Duty Cycle: KDB 789033 D02 v01r01, Section B.

6 dB Emission BW: KDB 789033 D02 v01r01, Section C and KDB 662911 D01 v02r01.

26 dB Emission BW: KDB 789033 D02 v01r01, Section C and KDB 662911 D01 v02r01.

99% Occupied BW: KDB 789033 D02 v01r01, Section D and KDB 662911 D01 v02r01.

Conducted Output Power: KDB 789033 D02 v01r01, Section E.3.b (Method PM-G), and KDB
662911 D01 v02r01.

Power Spectral Density; KDB 789033 D02 v01r01, Section F, and KDB 662911 D01 v02r01.

Unwanted emissions in restricted bands: KDB 789033 D02 v01r01, Sections G.3, G.4, G.5, and
G.6 and KDB 662911 D01 v02r01.

Unwanted emissions in non-restricted bands: KDB 789033 D02 v01r01, Sections G.3, G.4, and
G.5 and KDB 662911 D01 v02r01.

AC Power Line Conducted Emissions: ANSI C63.10-2013, Section 6.2.

Page 14 of 162
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
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: 16U22748-E1V2
FCC ID: DKNX34

DATE: 3/25/2016

9. ANTENNA PORT TEST RESULTS

9.1. 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

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 2.064 | 2.172 0.950 95.03% 0.22 0.484
802.11n HT20 1.908 2.007 0.951 95.07% 0.22 0.524
802.11n HT40 0.930 1.029 0.904 90.38% 0.44 1.075
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DUTY CYCLE PLOTS

DUTY CYCLE 802.11a

Agilent Spectrum

ii L RF 500 DC SENSE:INT] ALIGN AUTO 06:47:37 PMFeb 23, 2016

[Center Freq 5.785000000 GHz | _
PNO: Fast —— 1rig: Free Run
IFGain:Low #Atten: 12dB
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Auto Man

FUNCTION | FUNCTION WIDTH

t (A)
t (A)

,ocVwm~NaOR

=
@
]

1 e s R S
1 N t

405.0 us
2.064 ms (A)
2172 ms (A)

78.52 dBuV
0.85dB
0.20 dB

FreqOffset|
0 Hz|

DUTY CYCLE 802.11n
BE gl Spectrum AnalzerSwept SR N == 1 |

RF

ALIGN AUTO 06:49:03 PMFeb 23, 2016

L
[Center Freq 5.785000000 GHz

IFGain:Low

PNO: Fast »«‘ Trig: Free Run

#Atten: 12dB

Frequency

#Avg Type: RMS TRAGE[1[0 3 45 6

. VIARY
SETPFPPPP

10 dBIdiv
Log

Ref 108.99 dBpvV

Auto Tune|

98.0
88.0

Center Freq|
5.785000000 GHz|

B9.0

R e e J> TR NS

59.0

StartFreq

490

5.785000000 GHz

380

230

StopFreq

190

5.785000000 GHz|

Center 5.785000000 GHz
#Res BW (-6dB) 10 MHz

t (A)
t (4l

#VBW 50 MHz

[MkRIMODE TRCTSCL x|
N t

546.0 us
1.908 ms (A)
2.007 ms (A)

Y FUNCTION FUNCTION WIDTH

77.91 dBuV
0.11dB
-0.04dB

Span 0 Hz
Sweep 3.000 ms (1001 pts)

CF Step
8.000000 MHz

Auto Man

Freq Offset
0 Hz|
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REPORT NO: 16U22748-E1V2 DATE: 3/25/2016
FCC ID: DKNX34

DUTY CYCLE 802.11n HT40

06:50:32 PMFeb 23, 2016
TRAGE[2 3 1 5 6 Frequency

IFGain:Low #Atten: 12 dB CETPPPPPP

Auto Tune|

10 dBidiv. Ref 98.99 dBpV
Log

Center Freq|
5.755000000 GHz|

StartFreq|
5.755000000 GHz

StopFreq|
5.755000000 GHz

Center 5.755000000 GHz Span 0 Hz CF Step
#Res BW (-6dB) 10 MHz #VBW 50 MHz 8.000000 MHz

Auto Man
[MKRIMODETRCTSCLl  x [ v [ FUNCTON ] | —
1 N t 372.0 us 63.06 dBuV
t (a) 930.0 us (A) 0.64 dB
t (a) 1.029 ms (A) 0.81dB Freq Offset|
0 Hz|
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REPORT NO: 16U22748-E1V2 DATE: 3/25/2016
FCC ID: DKNX34

9.2. 802.11a SISO MODE IN THE 5.8 GHz BAND

9.2.1. 6 dB BANDWIDTH

LIMITS

FCC §15.407 (e)

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

RESULTS
Channel|Frequency|6 dB Bandwidth|Minimum Limit|
(MHz) (MHz) (MHz)
Low 5745 15.5520 0.5
Mid 5785 16.3000 0.5
High 5825 15.5520 0.5
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REPORT NO: 16U22748-E1V2
FCC ID: DKNX34

DATE: 3/25/2016

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
s Agilent 11:19:29 Feb 24, 2016

L

Freq/Channel

APv4.2(8282161,43574, Conducted C
Ref 28 dBm Atten 20 dB

a Mkrl 15.552 MHz
9.193 dB

#Peak
Log

18
dB/

Offst
125

dB

Center Freq
5.745000600 GHz
StartFreq
5.73300060 GHz
StopFreq
575700008 GHz

Center 5.745 @88 GHz

#hes BH 188 kHz #WBH 300 kHz

Span 24 MHz

Sweep 2,333 ms (1001 pts)

CF Step
2.40000008 MHz
Auto Man

Freq Offset
000000008 Hz
Signal Track
On Off

6 dB BANDWIDTH MID CH
W% Agilent 13:14:25 Feb 24, 2016

L

Freq/Channel

APv4.2(8282161,43574, Conducted C
Ref 28 dBm Atten 20 dB

a Mkrl 16.388 MHz
9.126 dB

#Peak
Log

18
dB/
Offst
125

dB

Center Freq
5.78500000 GHz
StartFreq
5.772500608 GHz
StopFreq
5.79750008 GHz

Center 5.785 @88 GHz

#hes BH 188 kHz #WBH 300 kHz

Span 25 MHz
Sweep 2.4 ms (1001 pts)

CF Step
2.50000008 MHz
Auto Man

Freq Offset
000000008 Hz
Signal Track
On Off
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REPORT NO: 16U22748-E1V2 DATE: 3/25/2016
FCC ID: DKNX34

6 dB BANDWIDTH HIGH CH

#- Agilent 13:28:23 Feb 24, 2016 L Freq/Channe

APv4.2(0202163,43574, Conducted C & Mkrl 15.552 MHz Center Freq
Es;ai@ dBrm Atten 20 oB -8.238 dB £.82500000 Glz
Log
19 StartFreq
dB/ it 5.61300008 GHz
Offst

1:]%‘5 StopFreq

5.83700000 GHz

CF Step
2.40000000 MHz
Auto Man

Freq Offset
B.A0OBEAEE Hz

Signal Track
OFf

On

Center 5.825 @88 GHz Span 24 MHz
#Res BH 100 kHz #WBH 300 kHz  Sweep 2.333 ms (1001 pts)
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REPORT NO: 16U22748-E1V2 DATE: 3/25/2016
FCC ID: DKNX34

9.2.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5745 16.3536
Mid 5785 16.3963
High 5825 15.9685
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REPORT NO: 16U22748-E1V2
FCC ID: DKNX34
99% BANDWIDTH

DATE: 3/25/2016

BANDWIDTH LOW CH

- Agilent 11:13:59 Feb 24, 2016 Freg/Channel

| Center Freq
5.745000600 GHz

Ch Freq
Occupied Bandwidth

5.745 GHz Trig Free

[Averages: 26 |

StartFreq
5.72500008 GHz

APy4.2(020216),43574, Conducted C
Ref 28 dBm #Atten 30 dB
#Samp

Log T T P
18
dB/
Offst Mgl kgl Sl
12.5
dB

StopFreq
L.76500008 GHz

|
|
b,

CF Step
400000008 MHz
Auto Man

|

Span 48 MHz
Sweep 1132 ms (1006 pts)

Occ BH # Pwr
% dB

Freq Offset
B.A0GEEAEE Hz

—
Signal Track
|0n Off

Center 5.745 @6 GHz

#Res BH 338 kHz

Occupied Bandwidth
16.3536 MHz

Transmit Freq Error  —44.988 kHz
% dB Bandwidth 18.618 MHz*

#YEH 1 MHz

99.00 %
-26.00 dB

BANDWIDTH MID CH

% Agilent 13:69:03 Feb 24, 2016 Freg/Channel

| Center Freq

Ch Freq 5.78500000 GHz

Occupied Bandwidth

5.785 GHz Trig Free

|Huerages: 20

StartFreq
5.76500008 GHz

APv4.2(8202163,43574, Conducted C
Ref 28 dBm #Atten 30 dB
#Samp
Log
18
dB/
Offst
12.5
dB

StopFreq
L.8@500008 GHz

CF Step
400000000 MHz
tn Man

Freq Offset
B.A0GEEAEE Hz

Center 5.785 08 GHz
#Res BH 330 kHz

Occupied Bandwidth

Span 48 MHz
Sweep 1.132 ms (1008 pts) |

Occ BH # Pwr

#YEH 1 MHz

Signal Track
99.00 Off

On

16.3963 MHz

% dB

-26.00 dB

Transmit Freq Error
% dB Bandwidth

-43.798 kHz
18.961 MHz*
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REPORT NO: 16U22748-E1V2
FCC ID: DKNX34

BANDWIDTH HIGH CH
s Agilent 13:15:46 Feb 24, 2016

L Freq/Channel

DATE: 3/25/2016

Ch Freq
Occupied Bandwidth

5.825 GHz

Center Freq

Trig Free [l ¢ s5coponn GH2

[Averages: 26 |

| StartFreq
5.66500008 GHz

Ref 28 dBm

APv4.2(0202163,43574, Conducted C
#Atten 30 4B

#Samp

StopFreq

Log

L

5.84500000 GHz

19

dB/

Offst

125
dB

CF Step
400000660 MHz
e s Man

Freq Offset

Center 5.825 08 GHz
#Res BH 330 kHz

#YEH 1 MHz

Sweep 1.132 ms (1000 pts)

Transmit Freq Error
% dB Bandwidth

Occupied Bandwidth
15.9685 MHz

61.569 kHz
18.162 MHz*

Occ BH % Pwr

99.00 %

® dB -26.00 dB

—
Signal Track
|0n Off
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REPORT NO: 16U22748-E1V2 DATE: 3/25/2016
FCC ID: DKNX34

9.2.3. 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

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

Page 24 of 162

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
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: 16U22748-E1V2
FCC ID: DKNX34
RESULTS

DATE: 3/25/2016

Antenna Gain and Limit

Channel | Frequency [Directional Power
Gain Limit
for Power
(MHz) (dBi) (dBm)
Low 5745 3.20 30.00
Mid 5785 3.20 30.00
High 5825 3.20 30.00
Duty Cycle CF (dB)l 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 12.62 12.62 30.00 -17.38
Mid 5785 12.51 12.51 30.00 -17.49
High 5825 12.67 12.67 30.00 -17.33

Note: the power readings above were measured with gated method, and the measurement was
taken only during the ON time. No duty cycle correction was necessary.
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REPORT NO: 16U22748-E1V2 DATE: 3/25/2016
FCC ID: DKNX34

9.2.4. 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

There is only one transmitter output therefore the directional gain is equal to the antenna gain.
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REPORT NO: 16U22748-E1V2 DATE: 3/25/2016
FCC ID: DKNX34

RESULTS

Antenna Gain and Limits

Channel | Frequency [Directional PSD
Gain Limit
(MHz) (dBi) (dBm)
Low 5745 3.20 30.00
Mid 5785 3.20 30.00
High 5825 3.20 30.00
Duty Cycle CF (dB)| 0.22 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 -1.040 -0.820 30.00 -30.82
Mid 5785 -1.404 -1.184 30.00 -31.18
High 5825 -0.379 -0.159 30.00 -30.16
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REPORT NO: 16U22748-E1V2 DATE: 3/25/2016
FCC ID: DKNX34

PSD, Chain 0

PSD, Chain 0 LOW CH
# Agilent 13:42:56 Feb 29, 2016 L Freg/Channel

APv4.2(828216),43578, Conducted C Mkr2 5.744 46 GHz Center Freq
58&92@ dBm Atten 28 dB -1.848 dBm € 74500000 Glx
Log

19 StartFreq
dB/ 572000080 GHz
Offst

é%‘e Stop Freq

277000000 GHz

CF Step
D.A0080088 MHz

Auto Man

#PAvy
168

WL 52 Freq Offset

33 FS 0.00000000 Hz
AR

£ .
Signal Track
FTun oFf

Swp On

Center 5.745 88 GHz Span 58 MHz
#Res BH 518 kHz #\JBH 1.5 MHz Sweep 20 ms (1081 pts)

PSD, Chain 0 MID CH
% Agilent 13:42:02 Feb 29, 2016 L Freq/Channel

APv4.2(628216),43578, Conducted C Mkr2 5.785 55 GHz

- Center Freq
58392@ dBm Atten 26 dB 1.404 dBm ff  =cc 00008 Gl

Log

18 StartFreq
dB/ 5.76000008 GHz

StopFreq
5.31000008 GHz

CF Step
5.00000008 MHz
Auto Man

Freq Offset
B.A0A0R60E Hz

Signal Track
On Off]

Center 5.785 @9 GHz Span 58 MHz
#Res BH 516 kHz #\BH 1.5 MHz Sweep 20 ms (1001 pts)

Page 28 of 162
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701J
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: 16U22748-E1V2
FCC ID: DKNX34

DATE: 3/25/2016

PSD, Chain 0 HIGH CH
i Agilent 09:07:20 Feb 26, 2016

R T

[FreqiChannel

Rel 20 dBm

AFv4.2(020216),43578, Conducted C
Atten 20 dB

Mkr1 5.824 40 GHz
-0.379 dBm

#hvg
Log

10
dB/

Ofist
12.5

dB

Certer Freq
582500000 GHz
Stait Freq
5.80000000 GHz

Stop Freq
5.85000000 GHz

#PAvg
100

CF Step
5.00000000 MHz
Auto Man

W1 52
53 FS

AA
aff):

FTun
Swp

Center 5.825 00 GHz
#Res BW 510 kHz

#VBW 510 kHz

Span 50 MHz
Sweep 20 ms (1001 pts)

Freq Ciiset
0.00000000 Hz

Signal Track
On cif

—
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REPORT NO: 16U22748-E1V2 DATE: 3/25/2016
FCC ID: DKNX34

9.3. 802.11a CDD 2TX MODE IN THE 5.8 GHz BAND

9.3.1. 6 dB BANDWIDTH

LIMITS

FCC §15.407 (e)

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

RESULTS

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

Low 5745 16.3040 | 16.3000 0.5
Mid 5785 16.2960 | 16.0800 0.5
High 5825 15.9920 | 16.0080 0.5
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REPORT NO: 16U22748-E1V2 DATE: 3/25/2016
FCC ID: DKNX34

6 dB BANDWIDTH, Chain 0

6 dB BANDWIDTH Chain 0 LOW CH
- Agilent 14:37:38 Feb 24, 2016 L Freg/Channel

APv1.2(626716).43574, Conducted C NIGICEL L —
Ref 20 dBm Atten 20 dB 2150 45 Hl < 74500000 GH:

Log
18 StartFreq
ds/ - 5.73300000 GHz
Offst

]dé.S StopFreq
575760008 GHz

CF Step
2. 40000000 MHz
Auto Man

Freq Offset
B.A0GEEAEE Hz
Signal Track
On Off
Center 5.745 @88 GHz Span 24 MHz ‘
#Res B 108 kHz #BH 300 kHz  Sweep 2.333 ms (1881 pts)
I

6 dB BANDWIDTH Chain 0 MID CH
s Agilent 15:02:35 Feb 24, 2016 L

APv4.2(0202163,43574, Conducted C & Mkrl 16.296 MHz Center Freq

Ref 20 dBn Atten 20 dB ~8.595 4B Il < 7500000 GHz

Log

18 StartFreq

dB/ L 577300000 GHz

Offst

}jé'S StopFreq
L.79700008 GHz

CF Step
2.40000008 MHz
Auto Man

Freq Offset
B.A0GEEAEE Hz
Signal Track
On Off
Center 5.735 @88 GHz Span 24 MHz ‘
#Res BH 108 kHz #WBH 300 kHz  Sweep 2.333 ms (1001 pts)
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REPORT NO: 16U22748-E1V2 DATE: 3/25/2016
FCC ID: DKNX34

6 dB BANDWIDTH Chain 0 HIGH CH
- Agilent 15:68:57 Feb 24, 2016 L |Freq/ChanneI

APwd.2(026216),43574, Conducted C a Mkrl 15.992 MHz Center Freq
5S£a2k@ dBrm Atten 28 oB -8.177 dB 5.87500000 GHx
Log

18 StartFreq
dB/ e ] 5.81300000 GHz
Offst PN S

5%5 StopFreq
ol 583700008 GHz

o P

e CF Step
2.40000000 Mz
;Eﬂug Auta Man

V1 52 Freq Offset
83 FS 600000000 Hz
AA

£ .

F%u)n Signal Track
On Off

Swp =

Center 5.825 000 GHz Span 24 MHz ‘

#Res BH 108 kHz #\BH 308 kHz  Sweep 2.333 ms (1881 pts)

6 dB BANDWIDTH, Chain 1

6 dB BANDWIDTH Chain 1 LOW CH
- Agilent 14:45:83 Feb 24, 2016 L Freg/Channel

APv4.2(8282161,43574, Conducted C a Mkrl 16.388 MHz

_ Center Freq
5F?£a2k@ dBm Atten 208 dB 0.036 dB C.74500000 Glz

Log
18 StartFreq

ds/ . 5.73250000 GHz
Offst

StopFreq
575750008 GHz

2.50000008 MHz
Auto Man

Freq Offset
B.A0GEEAEE Hz

Signal Track
n Off

Center 5.745 @88 GHz Span 25 MHz
#Res BH 100 kHz #BH 308 kHz Sweep 2.4 ms (1881 pts)
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REPORT NO: 16U22748-E1V2 DATE: 3/25/2016
FCC ID: DKNX34

6 dB BANDWIDTH Chain 1 MID CH
5t Aglent 14:52:34 Feb 24, 2016 L [Freq/Channel]

APv4.2(026216),43574, Canducted C a Mkrl 16.986 MHz Center Freq

Ref 20 dBm Atten 20 dB ~8.349 4B Il < 750000 GHz

Log

18 StartFreq

dB/ B.77300000 GHz

Offst

12.5 StopFreq
579700000 GHz

CF Step
2.40000008 MHz
Auto Man

Freq Offset
B.08000000 Hz

Signal Track
On Off

Center 5.785 @06 GHz Span 24 MHz ‘
#Res BH 106 kHz #WBH 300 kHz  Sweep 2.333 ms (1601 pts)

6 dB BANDWIDTH Chain 1 HIGH CH
- Agilent 15:14:19 Feb 24, 2016 L [Freq/Channel

APw4.2(8262163,43574, Conducted C a Mkrl 16.085 MHz Center Freq
5F?£a2k@ dBm Atten 20 4B -8.5813 dB 582500000 GUz
StartFreq
5.81360060 GHz
StopFreq

5.83700000 GHz

CF Step
2.40000008 MHz
Auto Man

Freq Offset
B.006BBARE Hz
Signal Track
On Off]
Center 5.825 000 GHz Span 24 MHz ‘
#Res BH 108 kHz #\BH 308 kHz  Sweep 2.333 ms (1881 pts)
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REPORT NO: 16U22748-E1V2
FCC ID: DKNX34

DATE: 3/25/2016

9.3.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency| 99% BW |99% BW
Chain 0 | Chain 1
(MHz) (MHz) | (MHz)
Low 5745 16.0703 | 18.6454
Mid 5785 16.2046 | 16.2751
High 5825 15.7673| 17.0592
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REPORT NO: 16U22748-E1V2 DATE: 3/25/2016
FCC ID: DKNX34

99% BANDWIDTH, Chain 0

99% BANDWIDTH, Chain 0 LOW CH
- Agilent 14:29:11 Feb 24, 2016 Freg/Channel

| Center Freq
5.745000600 GHz

Ch Freq 5.745 GH=z Trig Free
Occupied Bandwidth |Huerages: 20

StartFreq
5.72500008 GHz

APv4.2(8202163,43574, Conducted C
Ref 2@ dBm #Atten 30 4B

#Samp StopFreq
Log _ 576500008 GHz
1@ LN Al [Ty 1
dB/ = CF Step
Offst W 400000000 MHz
Offst Lenbprig e s i

dB

Freq Offset

Center 5.745 60 Gz Span 40 Mz || 200000000 Hz
#Res BH 330 kHz WUBH 1 MHz  Sweep 1.132 ms (1000 pts)

Signal Track
Occupied Bandvidth Occ BH % PWr  99.00 7 |0n onal Tret
16.0703 MHz x dB -26.00 dB

Transmit Freq Error  -14.418 kHz
% dB Bandwidth 13,454 MHz*

99% BANDWIDTH, Chain 0 MID CH
- Agilent 14:54:85 Feb 24, 2016 Freg/Channel

| Center Freq

Ch Freq 5.785 GHz Trig Free 578500000 GH=

Occupied Bandwidth |Huerages: 20

StartFreq
5.76500008 GHz

APy4.2(020216),43574, Conducted C
Ref 28 dBm #Atten 30 dB
#Samp |

Log "
1@ Q_._.___. Ldbals (Ll
dB/ ik CF Step
Offor R Wit 400000800 M4

125 : futo Man
dB

[ StopFreq
[l ] £.80500000 GHz

Freq Offset

Center 5.785 80 Gz Span 40 Mz || 200000000 Hz
#Res BH 330 kHz WUBH 1 MHz  Sweep 1.132 ms (1008 pts) |f

Occupied Bandwidth Occ BH % Pur 9900 7 [fon
16.2046 MHz x dB  -26.00 dB

Transmit Freq Error  -269.459 kHz
% dB Bandwidth 26.186 MHz*

Signal Track
OFf
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REPORT NO: 16U22748-E1V2 DATE: 3/25/2016
FCC ID: DKNX34

99% BANDWIDTH, Chain 0 HIGH CH
- Agilent 15:684:34 Feb 24, 2016 L |Freq/ChanneI

[ |
Ch Freq  5.505 o Trig Freel ;center Freq
Occupied Bandwidth |Hverages: 20 |

| ‘ StartFreq

5.50500608 GH

APv4.2(82082167,43574, Conducted C ‘

Ref 28 dBm #Atten 38 dB

#Samp T T T I StopFreq
| al [ L 5.3450086@ GHz

Ty ' e

dB/ > « CF Step

Offst 1} I 4.00866008 MHz

125 (e y ARGt |G Man

dB

I Freq Offset
Center 5.825 00 Gz Span 40 iz || 200000000 Ha
#Res BH 330 kHz #VBH 1 MHz__ Sweep 1.132 ms (1809 pts)

Signal Track
Occupied Bandwidth Occ BH % Pur  99.00 7 |0n g 5
15.7673 MHz x dB -26.00 dB

Transmit Freq Error  -16.293 kHz
% dB Bandwidth 18,195 MHz*

99% BANDWIDTH, Chain 1

99% BANDWIDTH, Chain 1 LOW CH
% Agilent 14:33:83 Feb 24, 2016 |Freq/Channe

L |
Ch Freq  5.745 0z Trig Free” SEE‘J&%S red

Occupied Bandwidth [Averages: 28 | |
| StartFreq
APv4.2(020216),43574, Conducted C >-/2500008 GHz

Ref 28 dBm #Atten 30 dB
#3amp StopFreq
Log

576500009 GHz
18

B/ ML MLASAI PR RPN S CF Step

B/ TS WAL 4 oo000000 Mz
125 futo Han
a5

Freq Offset
Center 5.745 08 GHz Span 40 Mz || 200090000 Hz
#Res BH 338 kHz #VBH 1 MHz__ Sweep 1.132 ms (1098 pts) ||

Occupied Bandwidth Occ BH % Pwr 9900 7 [fon
18.6454 MHz x dB  -26.00 dB

Transmit Freq Error  -388.711 kHz
% dB Bandwidth 35.855 MHz*

Signal Track
Off
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REPORT NO: 16U22748-E1V2
FCC ID: DKNX34

DATE: 3/25/2016

99% BANDWIDTH, Chain 1 MID CH
- Agilent 14:46:37 Feb 24, 2016 Freq/Channel

Occupied Bandwidth

Ch Freq 5.785 GH=z Trig Free
[Averages: 26 |

Center Freq
5.78500000 GHz

| StartFreq
5.76500008 GHz

APv4.2(8282161,43574, Conducted C
Ref 28 dBm #Htten 30 dB

#Samp

I StopFreq

19

[
Log ‘.l _

[N . 5.89500000 GHz

dB/

Offst

125

CF Step
400000660 MHz
ri|Aute Man

dB

Freq Offset

Center 5.785 08 GHz
#Res BH 330 kHz

#UBH 1 MHz Sweep 1.132 ms (1000 pts)

Occupied Bandwidth

I—
Signal Track
Occ BH % Pur 99.00 % |0n Off
16.2751 MHz x dB -26.00 dB

Transmit Freq Error  17.285 kHz
% dB Bandwidth 18.727 MHz*

99% BANDWIDTH, Chain 1 HIGH CH

- Agilent 15:18:02 Feb 24, 2016 L [Freq/Channel

Occupied Bandwidth

Ch Freq  5.625 O Trig Free ‘5%??@?@%5 o
|Huerages: 26 I |

| ‘ StartFreq
L.6A500000 GH
APv4.2(82082167,43574, Conducted C ‘

#Samp

Log

18

Ref 28 dBm #Atten 30 dB
StopFreq
o | 5.34500000 GHz

dB/

ofse MIATEII

125

CF Step
Tl 4.peeaaaes MHz
T Aute Man

dB

| Freq Offset

Center 5.825 08 GHz
#Res BW 330 kHz

[
#YBH 1 MHz Sweep 1.132 ms (1088 pts)

Occupied Bandwidth

—
Signal Track
Occ BH % Pur 99.09 % |0n Off

17.8592 MHz x dB -26.00 dB

Transmit Freq Error  -365.506 kHz
% dB Bandwidth 31.376 MHz*
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REPORT NO: 16U22748-E1V2 DATE: 3/25/2016
FCC ID: DKNX34

9.3.3. 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 unequal among the chains. The
directional gain is:

Chain O [ Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
3.20 1.80 2.56
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REPORT NO: 16U22748-E1V2 DATE: 3/25/2016
FCC ID: DKNX34

RESULTS

Antenna Gain and Limit

Channel | Frequency |Directional Power
Gain Limit
for Power
(MHz) (dBi) (dBm)
Low 5745 2.56 30.00
Mid 5785 2.56 30.00
High 5825 2.56 30.00

Duty Cycle CF (dB)| 0.00 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 14.78 14.18 17.50 30.00 -12.50
Mid 5785 13.85 14.54 17.22 30.00 -12.78
High 5825 14.21 13.76 17.00 30.00 -13.00

Note: the power readings above were measured with gated method, and the measurement was
taken only during the ON time. No duty cycle correction was necessary.
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REPORT NO: 16U22748-E1V2 DATE: 3/25/2016
FCC ID: DKNX34

9.3.4. 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 correlated and the antenna gain is unequal among the chains. The
directional gain is:

Chain O | Chain 1 | Correlated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
3.20 1.80 5.54
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REPORT NO: 16U22748-E1V2
FCC ID: DKNX34

DATE: 3/25/2016

RESULTS

Antenna Gain and Limits

Channel | Frequency |Directional PSD
Gain Limit
(MHz) (dBi) (dBm)
Low 5745 5.54 30.00
Mid 5785 5.54 30.00
High 5825 5.54 30.00
Duty Cycle CF (dB)| 0.22 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 1.001 1.757 4.63 30.00 -25.37
Mid 5785 0.873 1.483 4.42 30.00 -25.58
High 5825 0.839 1.427 4.37 30.00 -25.63
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REPORT NO: 16U22748-E1V2
FCC ID: DKNX34

DATE: 3/25/2016

PSD, Chain 0

PSD, Chain 0 LOW CH
s Agilent 14:36:02 Feb 24, 2016 L

Freq/Channel

Ref 28 dBm

APw4.2(0202163,43574, Conducted C
Atten 20 dB

Mkrz 5.744 15 GHz
1.881 dBm

#Avg

Center Freq
574500008 GHz

StartFreq
572000008 GHz

StopFreq
0.77000866 GHz

CF Step
5.00000006 MHz
Auto Man

Freq Offset
B.e00BBAAE Hz

Signal Track
Off]

On

Center 5.745 08 GHz
#Res BW 510 kHz

Span 58 MHz

#JBH 1.5 MHz Sweep 20 ms (1001 pts)

PSD, Chain 0 MID CH

4@ Agilent 14:49:47 Feb 24, 2016 L

Freg/Channel

Ref 28 dBm

APv4.2(8202163,43574, Conducted C
Atten 20 dB

Mkrz 5.784 25 GHz
8.873 dBm

#Ayg
Log

Center Freq
5.78500088 GHz

18
dB/

StartFreq
L.76000008 GHz

Stop Freq
5.61000008 GHz

Freq Offset

CF Step
5.00000008 MHz
Auto Man

5.600A0600 Hz

Signal Track

(n Off]

Center 5.785 08 GHz
#Res BH 510 kHz

Span 58 MHz

#\JBH 1.5 MH=z Sweep 20 ms (1001 pts)
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REPORT NO: 16U22748-E1V2 DATE: 3/25/2016
FCC ID: DKNX34

PSD, Chain 0 HIGH CH

- Agilent 15:67:44 Feb 24, 2016 L Freq/Channel

APw4.2(02082163,43574, Conducted C Mkr2 5.824 35 GHz Center Freq

53592@ dBm Atten 20 dB #.539 dBm 5 57500000 Glx

Log

19 2 StartFreq

dB/ & D.50000000 GHz

Offst

]déﬁ Stop Freq
5.65000008 GHz

CF Step

5.06000008 MHz

#PAvg Auto Man

108

WL 52 Freq Offset

53 FS 0.00000000 Hz

AR

£ .

,_—%u)n Signal Track
On Off

Swp =

Center 5.825 06 GHz Span 56 MHz

#Res BW 518 kHz #\BH 1.5 MHz Sweep 20 ms (1801 pts)

PSD, Chain 1

PSD, Chain 1 LOW CH
W Agilent 14:43:39 Feb 24, 2016 L Freq/Channel

APwd.2(0202163,43574, Conducted C Mkr2 5.744 35 GHz Conter Freg
53292@ dBm Atten 28 dB 1.757 dBm 5 74500000 Gl
Log
16 Start Freq
dB/ . 5.72000806 GHz
Offst

}1%5 Stop Freq

5.77068006 GHz

CF Step

5.00009066 MHz
#PAvg Auta Man

186

WL 52 Freq Offset

83 FS 0.00808008 Hz

AA
£{fn ,
F'I('u)n Signal Trag#

Swp On

Center 5.745 00 GHz Span 50 MHz
#Res BW 518 kHz #BH 1.5 MHz Sweep 20 ms (1601 pts)
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REPORT NO: 16U22748-E1V2 DATE: 3/25/2016
FCC ID: DKNX34

PSD, Chain 1 MID CH
- Agilent 15:66:18 Feb 24, 2816 L Freq/Channel

APw4.2(8202163,43574, Conducted C Mkrz 5.784 28 GHz

Center Freq
53392@ dBm Atten 20 4B 1.483 dBm €. 78500000 Gz

StartFreq
5.76000008 GHz

StopFreq
D.51000666 GHz

CF Step
5.00000006 MHz
Auto Man

Freq Offset
B.e00BBAAE Hz

On

Signal Track
Off]

Center 5.735 88 GHz Span 58 MHz
#Res BH 518 kHz #JBH 1.5 MHz Sweep 20 ms (1001 pts)

PSD, Chain 1 HIGH CH
s Agilent 15:13:82 Feb 24, 2016 L Freq/Channel

APv4.2(020216),43574, Conducted C Mkr2 5.824 25 GHz

Center Freq
58292@ dBm Atten 26 dB 1.427 dBm 587500000 Ghz

Log

18 StartFreq
dB/ C.66000008 GHz

StopFreq
5.35008886 GHz

CF Step
5.00000000 MHz
Auto Man

Freq Offset
B.ABGEEAAE Hz

Signal Track
On 0ff

Center 5.825 06 GHz Span 56 MHz
#Res BW 518 kHz #\BH 1.5 MHz Sweep 20 ms (1801 pts)
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REPORT NO: 16U22748-E1V2 DATE: 3/25/2016
FCC ID: DKNX34

9.4. 802.11n HT20 SISO MODE IN THE 5.8 GHz BAND

9.4.1. 6 dB BANDWIDTH

LIMITS

FCC §15.407 (e)

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

RESULTS
Channel|Frequency|6 dB Bandwidth|Minimum Limit|
(MHz) (MHz) (MHz)
Low 5745 15.2260 0.5
Mid 5785 14.8720 0.5
High 5825 14.5860 0.5
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REPORT NO: 16U22748-E1V2
FCC ID: DKNX34

DATE: 3/25/2016

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
s Agilent 12:03:14 Feb 24, 2016

L

Freq/Channel

APv4.2(8282161,43574, Conducted C
Ref 28 dBm Atten 20 dB

a Mkrl 15.226 MHz

-0.185 dB

#Peak
Log

18
dB/

Offst
125

dB

Center Freq
5.745000600 GHz
StartFreq
5.73350068 GHz
StopFreq
5.75650008 GHz

Center 5.745 @88 GHz

#hes BH 188 kHz #WBH 300 kHz

Span 23 MHz

Sweep 2.2 ms (1001 pts)

CF Step
2.30000008 MHz
Auto Man

Freq Offset
000000008 Hz
Signal Track
On Off

6 dB BANDWIDTH MID CH
W% Agilent 12:14:26 Feb 24, 2016

L

Freq/Channel

APv4.2(8282161,43574, Conducted C
Ref 28 dBm Atten 20 dB

a Mkrl 14.872 MHz

1.913 dB

#Peak
Log

18
dB/

Offst

Center Freq
5.78500000 GHz
StartFreq
5.77400068 GHz
StopFreq
5.79600008 GHz

Center 5.785 @88 GHz
#Res BH 100 kHz

Span 22 MHz

#WBH 308 kHz  Sweep 2.133 ms (1901 pts)

CF Step
220000060 MHz

Auto Man

Freq Offset
000000008 Hz
Signal Track
On Off
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REPORT NO: 16U22748-E1V2 DATE: 3/25/2016
FCC ID: DKNX34

6 dB BANDWIDTH HIGH CH

% Agilent 12:21:56 Feb 24, 2016 L Freq/Channel
APv4.2(0202163,43574, Conducted C a Mkrl 14586 MHz Center Freq
Ref 26 dBm Atten 20 4B 1.456 4B 5.87500000 GHx
#Peak

Log

18 1 StartFreq
dB/ _ I W 5.81400000 GHz
Offst

StopFreq
L.83600008 GHz

CF Step
2.20000008 MHz
Auto Man

Freq Offset
B.A0OBEAEE Hz
Signal Track
On Off
Center 5.825 @88 GHz Span 22 MHz ‘
#Res BH 108 kHz #WBH 300 kHz  Sweep 2.133 ms (1001 pts)
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REPORT NO: 16U22748-E1V2 DATE: 3/25/2016
FCC ID: DKNX34

9.4.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency|99% Bandwidth
(MHz) (MHz)
Low 5745 17.2906
Mid 5785 17.5781
High 5825 17.6114
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REPORT NO: 16U22748-E1V2
FCC ID: DKNX34

DATE: 3/25/2016

99% BANDWIDTH

BANDWIDTH LOW CH
s Agilent 11:56:59 Feb 24, 2016

Freq/Channel

Ch Freq 5.745 GHz

Trig Free

Occupied Bandwidth |Huerages: 20

Center Freq
5.745000600 GHz

APv4.2(0282161,43574, Conducted C
Ref 28 dBm #Htten 30 dB

StartFreq
5.72500008 GHz

#Samp

Log

1@ % ibimy, b ] M _._..I __“_._ .I.

StopFreq
L.76500008 GHz

dB/

=

Offst

125

dB

Center 5.745 08 GHz

#Res BH 368 kHz #YBH 1.1 MHz

Span 48 MHz

Sweep 1066 ms (1006 pts)

T|Auta

CF Step
400000000 MHz
Man

Freq Offset
B.A0GEEAEE Hz

Occupied Bandwidth
17.2986 MHz

Transmit Freq Error  -281.639 kHz
% dB Bandwidth 18.834 MHz*

Occ BH # Pwr
% dB

99.00 %
-26.00 dB

—
Signal Track
|0n Off

BANDWIDTH MID CH
W Agilent 12:67:48 Feb 24, 2016

Freq/Channel

Ch Freq 5.785 GHz

Trig Free

Occupied Bandwidth |Huerages: 20

Center Freq
5.78500000 GHz

APv4.2(0282161,43574, Conducted C

StartFreq
5.76500008 GHz

Ref 28 dBm

#Atten 30 4B

#Samp

StopFreq

F

Log

5.89500000 GHz

18

dB/

lefst _'_ _‘_':---- LI T

CF Step

4.00000000 MHz

125

tn Man

dB

Freq Offset

Center 5.785 08 GHz
#Res BH 360 kHz

#YBH 1.1 MHz

Sweep 1866