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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: MICROSOFT CORPORATION
ONE MICROSOFT WAY
REDMOND, WA 98052, U.S.A.

EUT DESCRIPTION: PORTABLE COMPUTING DEVICE
MODEL.: 1724
SERIAL NUMBER: 012785552253 (RF1), 012756752253 (RF2),
012810252253 (RF3)
DATE TESTED: August 03-17, 2015
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E PASS

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

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

Approved & Released Reviewed By: Prepared By:
For UL LLC By:

L s ool {

5
Francisco de Anda Jeffrey Moser Jeff Cabrera
Project Lead EMC Program Manager Laboratory Technician
UL Verification services Inc. UL — Consumer Technology UL — Consumer Technology
Division Division
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, FCC 06-96, FCC KDB 789033, ANSI C63.10-2013.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 12 Laboratory Dr.,

Research Triangle Park, NC 27709, USA and 2800 Suite B Perimeter Park Dr., Morrisville, NC
27560.

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

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

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

4. CALIBRATION AND UNCERTAINTY
41. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2, SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m
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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
Total RF power, conducted +0.45 dB
RF power density, conducted +1.5dB
Spurious emissions, conducted +1.46 dB
Radiated Emissions (30-1000 MHz) +/- 6.04 dB (3m)
Radiated Emissions (1-6 GHz) +/- 5.96 dB
Radiated Emissions (6-18 GHz) +/-6.10 dB
Radiated Emissions (18-26 GHz) +/-6.81 dB
Temperature +0.07°C
Humidity 12.26% RH
DC and low frequency voltages £1.27%

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

5.1.

The EUT is a handheld computing device with 802.11 2x2, a/b/g/n/ac WLAN, Bluetooth,
Bluetooth LE. This report covers 5 GHz 802.11. All other technologies are covered by separate

reports.

5.2.

The transmitter has a maximum average conducted output power as follows:

DESCRIPTION OF EUT

MAXIMUM OUTPUT POWER

Frequency Range Mode Output Power| Output Power

(MHz) (dBm) (mW)

5.2 GHz Band
5180 - 5240 802.11a 16.72 46.99
5180 - 5240 802.11n HT20 16.54 45.08
5190 - 5230 802.11n HT40 13.95 24.83
5210 802.11ac VHT80 10.36 10.86

5.3 GHz Band
5260 - 5320 802.11a 16.65 46.24
5260 - 5320 802.11n HT20 16.62 45.92
5270- 5310 802.11n HT40 13.99 25.06
5290 802.11ac VHTS80 10.68 11.69

5.6 GHz Band
5500 - 5700 802.11a 16.82 48.08
5720 Straddle 802.11a 16.30 42.66
5500 - 5700 802.11n HT20 16.93 49.32
5720 Straddle 802.11n HT20 15.95 39.36
5510- 5670 802.11n HT40 14.06 25.47
5710 Straddle 802.11n HT40 14.00 25.12
5530-5610 802.11ac VHT80 10.25 10.59
5690 Straddle 802.11ac VHT80 10.31 10.74

5.8 GHz Band
5745-5825 802.11a 16.87 48.64
5720 Straddle 802.11a 10.04 10.09
5745-5825 802.11n HT20 16.76 47.42
5720 Straddle 802.11n HT20 10.24 10.57
5755-5795 802.11n HT40 14.11 25.76
5710 Straddle 802.11n HT40 3.57 2.28
5775 802.11ac VHT80 10.67 11.67

5690 Straddle 802.11ac VHT80 -3.51 0.45

DATE: 2015-10-08
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5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an integrated antenna, with a maximum gain as follows:

MAIN Antenna Wi-Fi

MIMO Antenna

Frequency Range (MHz) Main/BT Wi-Fi MIMO
Peak Gain (dBi) Peak Gain (dBi)
Chain B Chain A
5.1510 5.25 GHz 2.0 2.2
5.2510 5.35 GHz 2.2 24
5.47 t0 5.725 GHz 2.1 2.3
5.725 t0 5.85 GHz 1.4 1.7

5.4. SOFTWARE AND FIRMWARE

The EUT driver software installed during testing was Mte OS 1.416.0.

The test utility software used during testing was WiFi tool v2.7 4.
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5.5. WORST-CASE CONFIGURATION AND MODE

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

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z and an
additional one employing its kickstand, it was determined that the Z orientation was the worst-
case orientation; therefore, all final radiated testing was performed with the EUT in the Z
orientation.

Based on the baseline scan, the worst-case data rates were:
802.11a mode: 6 Mbps

802.11n HT20mode: MCSO0

802.11n HT40mode: MCSO

802.11ac VHT80mode: MCSO0

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

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

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

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Laptop Lenovo E545 MP-06PSHP DoC
Laptop AC/DC adapter Lenovo 4274430 |[11S42T4430Z1ZGWE25Y1ET DoC
Ethernet to USB Adapter Linksys USB300M C8D719E76E21 N/A
EUT AC/DC adapter Microsoft 1625 0D130C0O07VLN51 DoC
Ear buds - Generic - N/A
/10 CABLES
1/0 Cable List

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

1 Antenna 1 SMA Un-Shielded 0.3 To spectrum Analyzer

2 USB 1 USB Shielded 0.2 To EUT

3 DC 1 DC Un-shielded 1.8 N/A

4 Ether cabld 1 RJ45- USB | Un-shielded 1 To laptop

5 DC 1 DC Un-shielded 0.8 N/A

6 AC 1 2-Prong Un-shielded 1.5 N/A

7 AC 1 2-Prong |[Un-Shielded 0.5 N/A

8 Audio 1 3.5mm Un-Shielded 1.1 N/A

stereo
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TEST SETUP- CONDUCTED PORT
The EUT was tested connected to a host Laptop via RJ45/USB cable and spectrum analyzer to

antenna port. Test software exercised the EUT.

SETUP DIAGRAM

Spectrum Analyzer
1
2
EUT 4 5
—
AC/DC Adapter
3
6
Ej AC adapter
7
AC source/LISN
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TEST SETUP- RADIATED-ABOVE 1 GHZ

The EUT was tested battery powered. Test software exercised the EUT.

SETUP DIAGRAM

| Remote
Antenna/Amp 1
(7 EUT i
i Spectrum Analyser
AC Source i
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TEST SETUP - BELOW 1GHZ & AC LINE CONDUCTED TESTS

SETUP DIAGRAM

Radiated emissions

Antenna/Amp

Remote

<

Ear buds

EUT

3

3 AC adapter
7

(]

Spectrum Analyzer

AC source

Line conducted Emissions
8 Ear buds

EUT

3

C:] AC adapter
7

AC source/LISN
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DATE: 2015-10-08

6. TEST AND MEASUREMENT EQUIPMENT

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

report:

Radiated Disturbance Emissions Test Equipment (Morrisville - North Chamber)

Equip.
ID Description Manufacturer | Model Number Last Cal. | Next Cal.
. Sunol
Hybrid Broadband :
ATO0073 Antenna, 30-1000MHz CS:cc:)lrepnces JB3 2015-06-10| 2016-06-30
Double-Ridged
ATO0072 Waveguide Horn ETS Lindgren | 3117 2015-02-17 | 2016-02-29
Antenna, 1 to 18 GHz
SAC_N_Hybrid| Gain-Loss string for . . NA. NA.
(30-1000MHz) | Hybrid antenna Various Various 2015-06-25| 2016-06-30
SAC_N _Horn | Gain-Loss string for : . ' .
(1-18GHz) Horn antenna Various Various 2015-06-25 | 2016-06-30
Horn Antenna, 18- SWH-28 (S/N
AT0053 | 55 5GH;Z ARA 1004)
Horn Antenna, 25.5- ARA SWH-29 (S/N
40GHz 1003)
Amplifier (S/Ns 2015-07-28 | 2016-07-31
859993, 860112, Miteq Jo021800400-
859864)
Cable (S/N 204158- Micro-coax UFA147A-0-1181-
001) 200200
SA0026 Spectrum Analyzer Agilent N9030A 2015-03-27 | 2016-03-31
SOFTEMI EMI Software UL Version 9.5 NA NA
43733 | empHumidiPressure) cole parmer | 99760-00 2014-03-24 | 2016-03-24
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B
Antenna-port Test Measurement Equipment
Eqwl%ment Description Manufacturer | Model Number Last Cal. | Next Cal.
Common Equipment
T189 | Spectrum Analyzer Agilent E4440A 2015-05-13|2016-05-31
Technologies
PWMO02 | RF Power Meter Keysight N1911A 2015-06-08|2017-06-08
Technologies
PWs004 | Power Sensor, 50MHzto 6| Keysight £9323A 2015-06-05(2016-06-05
GHz Technologies
43733 LZT;’ Humid/Pressure Cole Parmer 99760-00 2014-03-24[2016-03-24
Line Conducted Test Equipment
Eqml%ment Description Manufacturer| Model Number Last Cal. | Next Cal.
sa0021 [EMI Test Receiver 9kHz- Rohde & ESR3 2015-07-08[2016-07-31
3.6GHz Schwarz
ATA508 Transient Limiter, 0.009 to EIec’Fro- EM 7600 2015-08-0312016-08-31
100 MHz Metrics
ATA509 | Coaxial cable, 201t BNC - | RG-223 2015-08-03[2016-08-31
male to BNC-male
HI0069 | Temp/Humid/Pressure Meter| Cole-Parmer | 99760-00 2015-07-01{2016-07-31
SOFTEMI | EMI Software UL Version 9.5 NA NA
LISN, 50-ohm/50-uH, 2- Fischer FCC-LISN-50-25-2-
LISNOO2 conductor, 25A Custom Com. | 01-550V 2014-09-0412015-09-30
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

7. MEASUREMENT METHODS

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

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

Conducted Output Power: KDB 789033 D02 v01, Section E.3.a (Method PM) and Section E.2.b
(Method SA-1).

Power Spectral Density: KDB 789033 D02 v01, Section F (Method SA-2).

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

Unwanted emissions in non-restricted bands: KDB 789033 D02 v01, Sections G.3, G.4, and
G.5.
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REPORT NO: R10880568-E2CV2
FCC ID: C3K1724B

DATE: 2015-10-08

8. ANTENNA PORT TEST RESULTS

8.1. 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 2TX 3.080 3.168 0.972 97.22% 0.12 0.325
802.11n HT20 2TX 9.760 9.936 0.982 98.23% 0.00 0.010
802.11n HT40 2TX 4.720 4.808 0.982 98.17% 0.00 0.010
802.11ac VHT80 2TX 2.2160 | 2.2600 0.981 98.05% 0.00 0.010
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DATE: 2015-10-08

DUTY CYCLE PLOTS

DUTY CYCLE 802.11a 2TX MODE

w5 Agilent 13:37:28 Aug 6, 2015

L

|Freq/ChanneI

Ref 20 dBm

a Mkr3 308 ms

-1.972 dB

#Peak |

18R

Center Freq
5.58000000 GHz

StartFreq
L.52000008 GHz

StopFreq
5.5800086@ GHz

#PAvg

CF Step
5.00000008 MHz
Auto Man

Center 5.580 088 GHz
Res BH 8 MHz

+YBH 58 MHz

Span @ Hz
Sweep 8 ms (1001 pts)

Marker Trace Type
1 Time
1 Time
1 Time

(1 Time

B Axis
1.16 me
898 ps
1.248 me
3.88 m=

Amplituda
17.53 dBn
B.65 dB
18.18 dEm
-1.97 dB

Freq Offset
B.08000000 Hz

Signal Track
OFf

On

DUTY CYCLE 802.11n HT20 2TX MODE
#- Agilent 14:15:53 Aug 6, 2015

L

|Freq/ChanneI

Ref 28 dBm

Htteﬁ,\ZEﬂ dB

aMkrd 276 ms

#Peak i5R

0.209 dB_

Center Freq
5.5800086@ GHz

Log
18

dB/

Offst

StartFreq
S.58000600 GHz

11.3

dB

StopFreq
L.52000008 GHz

#PAvg

Center 5.580 800 GHz
Res BHW & MHz

#YBH 58 MHz

Span @ Hz
Sweep 16 ms (1001 pts)

Marker Trace
1R [&}]
1o
3R
3n

R Axis

4,418 me
176 pe

4.592 me
9.76 me

Amplituda
19.84 dEn
-6.81 dB
19.82 dBm
B.71 dB

CF Step
3.00000000 MHz
Auto Man

Freq Offset
B.00006008 Hz

Signal Track
On Off]
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DUTY CYCLE 802.11n HT40 2TX MODE

DUTY CYCLE 802.11ac VHT80 2TX MODE
- Agilent 16:39:39 Aug 6, 2015

L

|Freq/ChanneI

Ref 28 dBm

Atten 28 dB

a Mkr3 2216 ms
1.158 dB

#Peak |

Center Freq
L.61000668 GHz

1,
s

StartFreq
5.61088666 GHz

Stop Freq
5.61000008 GHz

#PAvg

Res BH 8 MHz

Center 5.610 @66 GHz

#YBH 58 MHz

Span @ Hz
Sweep 4 ms (1001 pts)

Marker

Trace
1R (6 D]
1a [¢ 5]
3R 1
3a L

Type
Time
Time
Time
Time

H Auiz
T28 p=
44 pe
TE4d pe
2,216 ms

Amplitude
3.14 dBn
-1.62 dB
1.53 dBn

1.16 dB

CF Step
5.00000008 MHz
Auto Man
Freq Offset
B.A0GEEAEE Hz

Signal Track

On
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REPORT NO: R10880568-E2CV2

FCC ID: C3K1724B

DATE: 2015-10-08

8.2.

802.11a MODE IN THE 5.2 GHz BAND

8.2.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

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

RESULTS
Channel|Frequency| 26 dB BW |26 dB BW
Chain B | Chain A
(MHz) (MHz) (MHz)

Low 5180 19.20 19.62

Mid 5200 19.83 19.38

High 5240 19.95 19.29
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26 dB BANDWIDTH, Chain B

BANDWIDTH Chain B LOW CH

BANDWIDTH Chain B MID CH
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BANDWIDTH Chain B HIGH CH

26 dB BANDWIDTH, Chain A

BANDWIDTH Chain A LOW CH
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BANDWIDTH Chain A MID CH

BANDWIDTH Chain A HIGH CH
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

8.2.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 99% BW |99% BW
Chain B | Chain A
(MHz) (MHz) | (MHz)

Low 5180 16.5192 | 16.5123
Mid 5200 16.5049 | 16.5067

High 5240 16.5125| 16.5129
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DATE: 2015-10-08

99% BANDWIDTH, Chain B

99% BANDWIDTH, Chain B LOW CH

W Agilent 87:07:18 Aug 6, 2015 L

| Measure

Ch Freq
Occupied Bandwidth

5.18 GHz

Trig Free
[Averages: 100 | |

APv3.3(086513),,
Ref 28 dBm

Atten 28 dB

#Samp

Log

10 b

]

Meas Off
| Channel Power
I ‘ Occupied BW

dB/

Offst

11.3

dB

Center 5180 8@ GHz
#Res BW 330 kHz

Span 48 MHz

Multi Carrier

ACP

Power

#\BH 1 MHz Sweep 1.132 ms (1080 pts)

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
16.5192 MHz

-2.982 kHz
18.692 MH=z*

Occ BH % Pwr
x dB

99.00 ¥
-26.88 dB

Power Stat
CCDF

More
1 of 2

99% BANDWIDTH, Chain B MID CH

W Agilent 87:03:56 Aug 6, 2015 L

| Measure

Ch Freq
Occupied Bandwidth

3.2 GHz

Trig Free
[Averages: 100 | |

APv3.3(086513),,
Ref 28 dBm

Atten 28 dB

#Samp

Log
18

|

Meas Off
| Channel Power
‘ Occupied

dB/

Offst

11.3

dB

BW
ACP

Center 5.200 8@ GHz
#Res BW 330 kHz

Span 48 MHz

Multi Carrier
Power

#\BH 1 MHz Sweep 1.132 ms (1080 pts)

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
16.5049 MHz

1.776 kHz
18.644 MH=z*

Occ BH % Pwr 99.00

-26.88 dB

Power Stat
CCDF

x dB

More
1 of 2
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DATE: 2015-10-08

99% BANDWIDTH, Chain B HIGH CH
w Agilent 87:16:28 Aug 6, 2615 L

Measure

Ch Freq
Occupied Bandwidth

5.24 GHz

Trig Free

Meas Off

[Averages: 100 | |

APw3.3(836515).,
Ref 28 dBm

Atten 26 dB

#Samp

|
Log P

19

Channel Power
‘ Occupied BH

dB/

Offst | Ly B bl

11.3

dB

Center 5.240 8@ GHz
#Res BH 330 kHz

Span 48 MHz

_ Multi Carrier
Power

ACP

#\BH 1 MHz Sweep 1,132 m3 (1008 pts)

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
16.5125 MHz

1.8393 kHz
18.697 MHz*

Occ BH % Pwr
% dB

99.00 %
-26.00 dB

Power Stat
CCDF

More
1of 2

99% BANDWIDTH, Chain A

99% BANDWIDTH, Chain A LOW CH
1 Agilent B7:28:52 Aug 6, 2015 L

| Measure

Ch Freq
Occupied Bandwidth

5.18 GHz

Trig Free l

Meas Off

[Averages: 1@ | |

APw3.3(088515).,
Ref 28 dBm

Atten 20 dB

#Samp

Log

18

Channel Power
‘ Occupied BH

dB/

Offst |

11.3

1L ml l

|
Center 5180 6@ GHz
#Res BH 330 kHz

Span 48 MHz

ACP

Multi Carrier
Power

#BH 1 MHz Sweep 1,132 ms (1080 pts)

Transmit Freq Error
% dB Bandwidth

Occupied Bandwidth
16.5123 MHz

-2.481 kHz
18.662 MHz*

Occ BH ¥ Pwr 99.00 %
® dB -26.00 dB

Power Stat
CCDF

More
1of 2
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99% BANDWIDTH, Chain A Ml

D CH

% Agilent 87:24:06 Aug 6, 2615 L | Measure
|
Ch Freq 5.2 GHz Trig Freel Meas Off
Occupied Bandwidth [Averages: 106 | |
| Channel Power
APv3.30886515),,
Ref 2@ dBm Atten 20 dB
#3amp I I [ | Occupied BH
Log ‘.I [ | |<>
1@ Jhallic'l dLndlid 1 4 bl
dg/ > €
Offst T ACP
11.3 st T e LA
dB - i
- I Multi Carrier
Center 5.200 B0 GHz Span 4@ MHz Power
#Res BH 338 kHz #\BH 1 MHz Sweep 1.132 ms (1006 pts)
Power Stat
Occupied Bandwidth Occ BH % Pur  59.00 CCDF
15 5@67 MHZ ®x dB -26.00 dB
Transmit Freq Error  -7.732 kHz 1Hofre2
% dB Bandwuidth 18,716 MHzx o
I

99% BANDWIDTH, Chain A HI
i Agilent 97:42:30 Aug B, 2015

GH CH
L

| Measure

Ch Freq
Occupied Bandwidth

5.24 GHz

Trig Free
[Averages: 100 | |

1 Meas Off

APw3.3(880515),,

Ref 28 dBm Atten 28 dB

| Channel Power

#Samp T

Log

|

‘ Occupied BH

18

dB/

Offst

11.3

I@

1 J l

Multi Carrier

|
Center 5.240 8@ GHz
#Res BH 330 kHz

#4BH 1 MHz

Span 46 MHZ
Sweep 1.132 ms (1080 pts)

Power

Occupied Bandwidth
16.5129 MHz

Transmit Freq Error  3.649 kHz
% dB Bandwidth 18.645 MHz*

Occ BH % Pwr
% dB

99.00 %
-26.06 dB

Power Stat
CCDF

More
1 of 2
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
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8.2.3. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

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

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

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

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

The TX chains are uncorrelated and the antenna gain is unequal among the chains. The
directional gain is:

Chain B | Chain A | Uncorrelated Chains
Antenna | Antenna Directional

Gain Gain Gain

(dBi) (dBi) (dBi)

2.00 2.20 2.10

Page 32 of 437

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

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



REPORT NO: R10880568-E2CV2
FCC ID: C3K1724B

DATE: 2015-10-08

RESULTS

Antenna Gain and Limits

Channel | Frequency | Directional | Directional Power PSD
Gain Gain Limit Limit
for Power | for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
Low 5180 2.10 2.10 24.00 11.00
Mid 5200 2.10 2.10 24.00 11.00
High 5240 2.10 2.10 24.00 11.00
| Duty Cycle CF (dB)| 0.12 Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel | Frequency | Chain B Chain A Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 13.64 13.26 16.58 24.00 -7.42
Mid 5200 13.53 13.40 16.60 24.00 -7.40
High 5240 13.68 13.50 16.72 24.00 -7.28
PSD Results
Channel | Frequency | Chain B Chain A Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 3.09 2.55 5.96 11.00 -5.04
Mid 5200 2.68 2.74 5.84 11.00 -5.16
High 5240 3.04 2.90 6.10 11.00 -4.90
Page 33 of 437
UL LLC

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

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



REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

PSD, Chain B

PSD, Chain B LOW CH

PSD, Chain B MID CH
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PSD, Chain B HIGH CH

PSD, Chain A

PSD, Chain A LOW CH
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PSD, Chain A MID CH

PSD, Chain A HIGH CH
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8.3.

802.11n HT20 MODE IN THE 5.2 GHz BAND

8.3.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency| 26 dB BW |26 dB BW
ChainB | Chain A
(MHz) (MHz) (MHz)

Low 5180 19.89 19.74

Mid 5200 20.15 19.95

High 5240 19.86 19.86
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26 dB BANDWIDTH, Chain B

BANDWIDTH Chain B LOW CH

BANDWIDTH Chain B MID CH
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BANDWIDTH Chain B HIGH CH

26 dB BANDWIDTH, Chain A

BANDWIDTH Chain A LOW CH
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BANDWIDTH Chain A MID CH

BANDWIDTH Chain A HIGH CH
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8.3.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

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

RESULTS
Channel|Frequency| 99% BW |99% BW
Chain B | Chain A
(MHz) (MHz) [ (MHz)
Low 5180 17.6526 | 17.6739
Mid 5200 17.6543 | 17.6708
High 5240 17.6487 | 17.6306
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99% BANDWIDTH, Chain B

99% BANDWIDTH, Chain B LOW CH

W Agilent 87:53:53 Aug 6, 2915

Heasure

Ch Freq
Occupied Bandwidth

5.18 GHz

Trlg Free
[Averages: 100

APv3.3(086513),,

Ref 28 dBm Atten 28 dB

#Samp

Log

18

‘ Meas Off
Channel Power
‘ Occupied BH

dB/

Offst |

11.3

dB

Center 5180 8@ GHz
#Res BW 360 kHz

#/BH 1.1 MHz

Span 48 MHz
Sweep 1.066 ms (1080 pts)

] ‘ ACP

Multi Carrier
Power

Occupied Bandwidth
17.6526 MHz

5.299 kHz
19.394 MH=z*

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pwr
x dB

99.00 ¥
-26.88 dB

Power Stat
CCDF

More
1 of 2

99% BANDWIDTH, Chain B MID CH

- Agilent B3:02:35 Aug 6, 2015

L

| Measure

Ch Freq
Occupied Bandwidth

3.2 GHz

Trig Free
[Averages: 100 | |

l‘ Meas Off

APv3.3(086513),,
Ref 28 dBm Atten 28 dB

#Samp I

18

Log > [oih

Channel Power
‘ Occupied BH

dB/

Offst |

11.3

dB

Center 5.200 8@ GHz
#Res BW 360 kHz

#/BH 1.1 MHz

Span 48 MHz
Sweep 1.066 ms (1080 pts)

Multi Carrier
Power

Occupied Bandwidth
17.6543 MHz

5.861 kHz
19.498 MH=z*

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pwr
x dB

99.00 ¥
-26.88 dB

Power Stat
CCDF

More
1 of 2
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REPORT NO: R10880568-E2CV2
FCC ID: C3K1724B

DATE: 2015-10-08

99% BANDWIDTH, Chain B HIGH CH

# Agilent 83:97:11 Aug 6, 2615

L

Measure

Ch Freq
Occupied Bandwidth

5.24 GHz

Trig Free
[Averages: 100 | |

Meas Off

| Channel Power

APw3.3(836515).,

Ref 28 dBm Atten 28 dB

#Samp

Occupied BH

Log

19

dB/

ACP

Offst [ g ke u ool
11,3 [V

dB

| Multi Carrier

Center 5.240 8@ GHz
#Res BH 360 kHz

#YBH 1.1 MHz

|
Span 48 MHz
Sweep 1066 ms (1008 pts)

Occupied Bandwidth
17.6487 MHz

Transmit Freq Error  4.206 kHz
% dB Bandwidth 19.388 MHz*

Occ BH % Pwr 99.08 ¥
® dB -26.06 dB

Power Stat
CCDF

99% BANDWIDTH, Chain A

99% BANDWIDTH, Chain A LOW CH

- Agilent 93:12:85 Aug 6, 2015

L

| Measure

Ch Freq
Occupied Bandwidth

5.18 GHz

Trig Free
[Averages: 1@ | |

1 Meas Off

APw3.3(088515).,

Ref 28 dBm Atten 28 dB

| Channel Power

#Samp T

|

|
ol
&

Log

‘ Occupied BH

dB/

Offst |,

ACP

11.3

dB

Multi Carrier

Center 5180 6@ GHz
#Res BH 360 kHz

#YBH 1.1 MHz

Span 48 MHz
Sweep 1.066 ms (1080 pts)

Power

Occupied Bandwidth
17.6739 MHz

Transmit Freq Error  -8.666 kHz
% dB Bandwidth 19.475 MHz*

Occ BH ¥ Pwr
% dB

99.08 %
-26.00 dB

Power Stat
CCDF

More
1of 2
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REPORT NO: R10880568-E2CV2
FCC ID: C3K1724B

DATE: 2015-10-08

99% BANDWIDTH, Chain A MID CH

% Agilent 93:16:49 Aug 6, 2615 L | Measure
|
Ch Freq 5.2 GHz Trig Free Meas Off
Occupied Bandwidth [Averages: 106 | |
| Channel Power
APv3.30886515),,
Ref 2@ dBm Atten 20 dB
fSamn ! ! ! Occupied BH
0g A i
1@ i LW, &ALl Ly | 1 ?
dB/ 4 <
Offst | Lo lih ‘ ACP
11.3 il (L o
dB | ] -
| Multi Carrier
Center 5.200 B0 GHz Span 4@ MHz Power
#Res BH 368 kHz #JBH 1.1 MHz  Sweep 1.066 ms (1008 pts)
Power Stat
Occupied Bandwidth Occ BH % Pwr  99.00 7 CCDF
17 57@8 MHZ ®x dB -26.00 dB
Transmit Freq Error  -6.785 kHz 1Hofre2
% dB Bandwuidth 19,346 MHzx o
I

99% BANDWIDTH, Chain A HIGH CH

s Agilent 89:09:24 Aug 6, 2015

L

| Measure

Ch Freq 5.24 GHz

Trig Free

Occupied Bandwidth

|Huerages: 168

1 Meas Off

APw3.3(880515),,

Ref 28 dBm Atten 28 dB

| Channel Power

#Samp

Log
18

‘ Occupied BH

dB/

Offst |

11.3

dB _.i

Multi Carrier

=
=

|
Center 5.240 8@ GHz
#Res BH 360 kHz

#/BH 1.1 MHz

Span 48 MHz
Sweep 1.066 ms (1080 pts)

Power

Occupied Bandwidth

17.6306 MHz

-12.838 kHz
19.475 MHz*

Transmit Freq Error
% dB Banduidth

Occ BH % Pwr
% dB

99.00 %
-26.06 dB

Power Stat
CCDF

More
1 of 2
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

8.3.3. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

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

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

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

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is unequal among the chains. The
directional gain is:

Chain B | Chain A | Uncorrelated Chains
Antenna | Antenna Directional

Gain Gain Gain

(dBi) (dBi) (dBi)

2.00 2.20 2.10
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REPORT NO: R10880568-E2CV2
FCC ID: C3K1724B

DATE: 2015-10-08

RESULTS

Antenna Gain and Limits

Channel | Frequency | Directional | Directional Power PSD
Gain Gain Limit Limit
for Power | for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
Low 5180 2.10 2.10 24.00 11.00
Mid 5200 2.10 2.10 24.00 11.00
High 5240 2.10 2.10 24.00 11.00
| Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel | Frequency | Chain B Chain A Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 13.69 13.37 16.54 24.00 -7.46
Mid 5200 13.42 13.32 16.38 24.00 -7.62
High 5240 13.38 13.52 16.46 24.00 -7.54
PSD Results
Channel | Frequency | Chain B Chain A Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5180 2.60 2.44 5.53 11.00 -5.47
Mid 5200 2.51 2.35 5.44 11.00 -5.56
High 5240 2.61 2.48 5.56 11.00 -5.44
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

PSD, Chain B

PSD, Chain B LOW CH

PSD, Chain B MID CH
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

PSD, Chain B HIGH CH

PSD, Chain A

PSD, Chain A LOW CH
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

PSD, Chain A MID CH

PSD, Chain A HIGH CH
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

8.4. 802.11n HT40 MODE IN THE 5.2 GHz BAND
8.4.1.26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW
Chain B | Chain A
(MHz) (MHz) (MHz)
Low 5190 40.63 40.32

High 5230 40.14 40.50
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

26 dB BANDWIDTH, Chain B

26 dB BANDWIDTH, Chain B LOW CH

26 dB BANDWIDTH, Chain B HIGH CH
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

26 dB BANDWIDTH, Chain A

26 dB BANDWIDTH, Chain A LOW CH

26 dB BANDWIDTH, Chain A HIGH CH
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

8.4.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 99% BW |99% BW
Chain B [ Chain A
(MHz) (MHz) | (MHz)

Low 5190 36.1712| 36.1725
High 5230 36.1694 | 36.1590
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REPORT NO: R10880568-E2CV2
FCC ID: C3K1724B

DATE: 2015-10-08

99% BANDWIDTH, Chain B

99% BANDWIDTH, Chain B LOW CH
W Agilent 83:21:34 Aug 6, 20815 L

| Measure

Ch Freq
Occupied Bandwidth

5.19 GHz

Trig Free
[Averages: 100 | |

APv3.3(086513),,
Ref 28 dBm

Atten 28 dB

#Samp

Log

18

|

Meas Off
Channel Power
‘ Occupied BH

dB/

Offst |

113 PARTME T i

dBI !

| |
Center 5190 8@ GHz
#Res BW 750 kHz

Span 88 MHz

#YBW 2.2 MHz  Sweep 1.066 ms (1800 pts)

Multi Carrier
Power

Occupied Bandwidth

Transmit Freq Error
% dB Bandwuidth

36.1712 MHz

-1.861 kHz
38.806 MH=z*

Occ BH % Pwr
x dB

99.00 ¥
-26.88 dB

Power Stat
CCDF

More
1 of 2

99% BANDWIDTH, Chain B HIGH CH
W Agilent 83:25:58 Aug 6, 2915 L

| Measure

Ch Freq
Occupied Bandwidth

5.23 GHz

Trig Free
[Averages: 100 | |

APv3.3(086513),,
Ref 28 dBm

Atten 28 dB

#Samp

Log
18

|

Meas Off
Channel Power
‘ Occupied BH

dB/

Offst

11.3

dB

Center 5.230 8@ GHz
#Res BW 750 kHz

Span 88 MHz

#YBW 2.2 MHz  Sweep 1.066 ms (1800 pts)

Multi Carrier
Power

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
36.1694 MHz

-16.221 kHz
38.726 MH=z*

Occ BH % Pwr
x dB

99.00 ¥
-26.88 dB

Power Stat
CCDF

More
1 of 2
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REPORT NO: R10880568-E2CV2
FCC ID: C3K1724B

DATE: 2015-10-08

99% BANDWIDTH, Chain A

99% BANDWIDTH, Chain A LOW CH
W Agilent 83:30:26 Aug 6, 2015 L

| Measure

Ch Freq
Occupied Bandwidth

5.19 GHz

Trig Free
[Averages: 100 | |

APv3.3(086513),,
Ref 28 dBm

Atten 28 dB

#Samp

Log

l‘ Meas Off

Channel Power
‘ Occupied

dB/

Offst

11.3

dB

|

Center 5190 8@ GHz
#Res BW 750 kHz

Span 88 MHz

#YBW 2.2 MHz  Sweep 1.066 ms (1800 pts)

BH

‘ ACP
Multi Carrier
Power

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
36.1725 MHz

-17.073 kHz
38.837 MH=z*

Occ BH % Pwr 99.00
x dB -26.06 dB

Power Stat
CCDF

More
1 of 2

99% BANDWIDTH, Chain A HIGH CH
W Agilent 83:35:41 Aug 6, 2915 L

| Measure

Ch Freq
Occupied Bandwidth

5.23 GHz

Trig Free
[Averages: 100 | |

"‘ Meas Off

APv3.3(086513),,
Ref 28 dBm

Atten 28 dB

| Channel Power

#Samp

Log

16 ¢_ T o N e T T e L

Occupied BH

dB/

Offst |,

11.3

dB

Center 5.230 8@ GHz
#Res BW 750 kHz

Span 88 MHz

#YBW 2.2 MHz  Sweep 1.066 ms (1800 pts)

ACP

Multi Carrier
Power

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
36.1590 MHz

-21.663 kHz
38.725 MH=z*

Occ BH % Pwr 99.00
x dB -26.06 dB

Power Stat
CCDF

More
1 of 2
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

8.4.3. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

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

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

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

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is unequal among the chains. The
directional gain is:

Chain B | Chain A | Uncorrelated Chains
Antenna | Antenna Directional

Gain Gain Gain

(dBi) (dBi) (dBi)

2.00 2.20 2.10
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REPORT NO: R10880568-E2CV2
FCC ID: C3K1724B

DATE: 2015-10-08

RESULTS

Antenna Gain and Limits

Channel | Frequency | Directional | Directional Power PSD
Gain Gain Limit Limit
for Power | for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
Low 5190 2.10 2.10 24.00 11.00
High 5230 2.10 2.10 24.00 11.00
| Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel | Frequency | Chain B Chain A Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5190 10.91 10.97 13.95 24.00 -10.05
High 5230 10.77 11.04 13.92 24.00 -10.08
PSD Results
Channel | Frequency | Chain B Chain A Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5190 -3.26 -3.15 -0.20 11.00 -11.20
High 5230 -2.91 -3.11 0.00 11.00 -11.00
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

PSD, Chain B

PSD, Chain B LOW CH

PSD, Chain B HIGH CH
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

PSD, Chain A

PSD, Chain A LOW CH

PSD, Chain A HIGH CH
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

8.5. 802.11ac VHT80 MODE IN THE 5.2 GHz BAND

8.5.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 26 dB BW |26 dB BW
Chain B | Chain A
(MHz) (MHz) (MHz)
Mid 5210 81.43 81.01
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

26 dB BANDWIDTH, Chain B

26 dB BANDWIDTH, Chain B MID CH

26 dB BANDWIDTH, Chain A

26 dB BANDWIDTH, Chain A MID CH
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

8.5.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 99% BW |99% BW
Chain B | Chain A
(MHz) (MHz) | (MHz)

Mid 5210 76.0329| 76.1211
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REPORT NO: R10880568-E2CV2
FCC ID: C3K1724B

DATE: 2015-10-08

99% BANDWIDTH, Chain B

99% BANDWIDTH, Chain B MID CH

- Agilent 83:42:24 Aug 6,

2815

L

Measure

Ch Freq ©5.21

Occupied Bandwidth

GHz

Trig Free

|Huerages: 168

Meas Off

APw3.3(836515).,

Ref 28 dBm Atten

28 dB

| Channel Power

#Samp

Log

19

‘ Occupied BH

dB/

Offst

11.3

dB

“@

Multi Carrier

|
Center 5210 8@ GHz
#Res BH 1.5 MHz

#YBH 5 MHz

Span 168 MHZ
Sweep 1.066 ms (1006 pts)

Power

Transmit Freq Error
% dB Bandwuidth

Occupied Bandwidth
76.0329 MHz

-11.018 kHz
79.829 MHz*

Occ BH % Pwr 99.00 %
® dB -26.06 dB

Power Stat
CCDF

More
1of 2

99% BANDWIDTH, Chain A

99% BANDWIDTH, Chain A MID CH
w Agilent 89:46:52 Aug 6, 2015

L

| Measure

Ch Freq
Occupied Bandwidth

5.21 GHz

Trig Free

|Huerages: 168

Meas Off

Channel Power

APw3.3(088515).,

Ref 2@ dBm Atten

20 dB

#3amp

Occupied BH

Log
18

dB/

Offst

ACP

11.3

dB

s

Multi Carrier

[
Center 5210 6@ GHz
#Res BH 1.5 MHz

#YBH 5 MHz

Span 166 MHz

Sweep 1.066 ms (1080 pts)

Power

Transmit Freq Error
% dB Bandwidth

Occupied Bandwidth
76.1211 MHz

-82.986 kHz
79,619 MHz*

Occ BH ¥ Pwr
% dB

99.00 ¥
-26.00 dB

Power Stat
CCDF

More
1of 2
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

8.5.3. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (1)

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

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

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

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. In addition, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power and the maximum
power spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is unequal among the chains. The
directional gain is:

Chain B | Chain A | Uncorrelated Chains
Antenna | Antenna Directional

Gain Gain Gain

(dBi) (dBi) (dBi)

2.00 2.20 2.10
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REPORT NO: R10880568-E2CV2
FCC ID: C3K1724B

DATE: 2015-10-08

RESULTS

Antenna Gain and Limits

Channel | Frequency | Directional | Directional Power PSD
Gain Gain Limit Limit
for Power | for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
Mid 5210 2.10 2.10 24.00 11.00
| Duty Cycle CF (dB)| 0.00 |Inc|uded in Calculations of Corr'd Power & PSD
Output Power Results
Channel | Frequency | Chain B Chain A Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5210 7.36 7.34 10.36 24.00 -13.64
PSD Results
Channel | Frequency | Chain B Chain A Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5210 -10.70 -10.65 -7.67 11.00 -18.67
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

PSD, Chain B

PSD, Chain B MID CH

PSD, Chain A

PSD, Chain A MID CH
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

8.6. 802.11a MODE IN THE 5.3 GHz BAND
8.6.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel(Frequency| 26 dB BW |26 dB BW
Chain B | Chain A
(MHz) (MHz) (MHz)

Low 5260 19.00 19.71
Mid 5300 19.50 19.47
High 5320 19.38 19.83
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

26 dB BANDWIDTH, Chain B

26 dB BANDWIDTH, Chain B LOW CH

26 dB BANDWIDTH, Chain B MID CH
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

26 dB BANDWIDTH, Chain B HIGH CH

26 dB BANDWIDTH, Chain A

26 dB BANDWIDTH, Chain A LOW CH
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

26 dB BANDWIDTH, Chain A MID CH

26 dB BANDWIDTH, Chain A HIGH CH
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

8.6.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency|99% BW [ 99% BW
Chain B | Chain A
(MHz) (MHz) [ (MHz)

Low 5260 16.4965 | 16.5111
Mid 5300 16.5018( 16.5134

High 5320 16.5095 | 16.5228
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REPORT NO: R10880568-E2CV2
FCC ID: C3K1724B

DATE: 2015-10-08

99% BANDWIDTH, Chain B

99% BANDWIDTH, Chain B LOW CH

W Agilent 11:21:55 Aug 6, 2815

L

| Measure

Ch Freq 5.26 GHz

Occupied Bandwidth

Trig Free
[Averages: 100 | |

APv3.3(086513),,
Ref 28 dBm Atten 28 dB

#Samp I

18

Log [

l‘ Meas Off

Channel Power
‘ Occupied BH

dB/

Offst |

11.3

dB

| |
Center 5.260 8@ GHz

#Res BH 338 kHz #4BH 1 MHz

Span 48 MHz
Sweep 1.132 ms (1080 pts)

Multi Carrier
Power

Occupied Bandwidth
16.4965 MHz

-3.255 kHz
18.769 MH=z*

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pwr
x dB

99.00 ¥
-26.88 dB

Power Stat
CCDF

More
1 of 2

99% BANDWIDTH, Chain B Ml
W Agilent 11:27:87 Aug 6, 2815

D CH

Heasure

Ch Freq 5.3 GHz

Occupied Bandwidth

Trlg Free
[Averages: 100

APv3.3(086513),,

Ref 28 dBm Atten 28 dB

#Samp

Log
18

‘ Meas Off
Channel Power
‘ Occupied BH

dB/

Offst |

11.3

dB

|
Center 5300 8@ GHz

#Res BH 338 kHz #4BH 1 MHz

Span 48 MHz
Sweep 1.132 ms (1080 pts)

‘ ACP

Multi Carrier
Power

Occupied Bandwidth
16.5018 MHz

-12.079 kHz
18.725 MH=z*

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pwr
x dB

99.00 ¥
-26.88 dB

Power Stat
CCDF

More
1 of 2
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REPORT NO: R10880568-E2CV2
FCC ID: C3K1724B

DATE: 2015-10-08

99% BANDWIDTH, Chain B HIGH CH

# Agilent 11:31:48 Aug 6, 2615

L

Measure

Ch Freq
Occupied Bandwidth

5.32 GHz

Trig Free
[Averages: 100 | |

Meas Off

APw3.3(836515).,

Ref 28 dBm Atten 28 dB

| Channel Power

#Samp

Log
18

‘ Occupied BH

dB/

Offst

ACP

11.3

dB

Center 5320 8@ GHz

+Res BH 338 kHz #YBH 1 MHz

Span 48 MHz
Sweep 1,132 m3 (1008 pts)

4 Multi Carrier
Power

Occupied Bandwidth
16.5095 MHz

Transmit Freq Error  16.233 kHz
% dB Bandwidth 18.716 MHz*

Occ BH % Pwr
% dB

99.00 %
-26.00 dB

Power Stat
CCDF

More
1of 2

99% BANDWIDTH, Chain A

99% BANDWIDTH, Chain A LOW CH

s Agilent 11:36:33 Aug 6, 2015

L

| Measure

Ch Freq
Occupied Bandwidth

5.26 GHz

Trig Free
[Averages: 1@ | |

Meas Off

APw3.3(088515).,
Ref 28 dBm Atten 28 dB

| Channel Power

#Samp [ |

Log DT .

1@ bl AL LK ek, BLI LKL Lkl el

‘ Occupied BH

dB/

Offst |,

11.3

dB

ACP

_1 Multi Carrier

Center 5260 6@ GHz

#Res BH 338 kHz #YBH 1 MHz

Span 48 MHz
Sweep 1,132 ms (1080 pts)

Power

Occupied Bandwidth
16.5111 MHz

Transmit Freq Error  -2.734 kHz
% dB Bandwidth 18.698 MHz*

Occ BH ¥ Pwr 99.00 %
® dB -26.00 dB

Power Stat
CCDF

More
1of 2
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REPORT NO: R10880568-E2CV2
FCC ID: C3K1724B

DATE: 2015-10-08

99% BANDWIDTH, Chain A Ml

D CH

% Agilent 11:40:23 Aug 6, 2615 L | Measure
|
Ch Freq 5.3 GHz Trig Free Meas Off
Occupied Bandwidth [Averages: 106 | |
| Channel Power
APv3.30886515),,
Ref 2@ dBm Atten 20 dB
#5amp I I I I Occupied BH
Log <>| PN P L,
1@ fall Bea Doadl LL Ll L)
dB/ i ©
Offst [ el Do Lo A ACP
11.3 R KL LT
dB ]
i | Multi Carrier
Center 5.300 B0 GHz Span 4@ MHz Power
#Res BH 338 kHz #\BH 1 MHz Sweep 1.132 ms (1006 pts)
Power Stat
Occupied Bandwidth Occ BH % Pwr  99.00 7 CCDF
15 5134 MHZ ®x dB -26.00 dB
Transmit Freq Error  -1.364 kHz 1Hofre2
% dB Bandwidth 18.712 MHz* v
I

99% BANDWIDTH, Chain A HI
- Agilent 11:43:45 Aug 6, 2015

GH CH
L

| Measure

Ch Freq
Occupied Bandwidth

5.32 GHz

Trig Free
[Averages: 100 | |

1 Meas Off

APw3.3(880515),,

Ref 28 dBm Atten 28 dB

| Channel Power

#Samp

Log
18

‘ Occupied BH

dB/

Offst [ ikt ool ]

11.3

dB

{I@

Multi Carrier

Center 5320 8@ GHz

#hes BH 338 kHz #4BH 1 MHz

Span 40 MHZ
Sweep 1.132 ms (1080 pts)

Power

Occupied Bandwidth
16.5228 MHz

Transmit Freq Error 158,938 Hz
% dB Bandwidth 18.775 MHz*

Occ BH % Pwr
% dB

99.00 %
-26.06 dB

Power Stat
CCDF

More
1 of 2
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

8.6.3. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (2)

For the band 5.25-5.35 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak 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 B | Chain A | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.20 2.40 2.30
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REPORT NO: R10880568-E2CV2

FCC ID: C3K1724B

DATE: 2015-10-08

RESULTS

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional | Directional Power PSD
26 dB Gain Gain Limit Limit
BW for Power | for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm)
Low 5260 19.00 2.30 2.30 23.79 11.00
Mid 5300 19.47 2.30 2.30 23.89 11.00
High 5320 19.38 2.30 2.30 23.87 11.00
| Duty Cycle CF (dB)| 0.12 Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel | Frequency | Chain B | Chain A Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 13.70 13.33 16.65 23.79 -7.14
Mid 5300 13.52 13.25 16.52 23.89 -7.38
High 5320 13.45 13.17 16.44 23.87 -7.43
PSD Results
Channel | Frequency | Chain B | Chain A Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 2.95 2.63 5.92 11.00 -5.08
Mid 5300 2.93 2.52 5.86 11.00 -5.14
High 5320 3.18 2.86 6.15 11.00 -4.85
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

PSD, Chain B

PSD, Chain B LOW CH

PSD, Chain B MID CH
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

PSD, Chain B HIGH CH

PSD, Chain A

PSD, Chain A LOW CH
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

PSD, Chain A MID CH

PSD, Chain A HIGH CH
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

8.6.4. TPC POWER

LIMITS

FCC §15.407 (h) (1)

Transmit power control (TPC). U-NIl devices operating in the 5.25-5.35 GHz band and the
5.47-5.725 GHz band shall employ a TPC mechanism. The U-NII device is required to have the
capability to operate at least 6 dB below the mean EIRP value of 30 dBm. A TPC mechanism is
not required for systems with an e.i.r.p. of less than 500 mW.

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is unequal among the chains. The
directional gain is:

Chain B | Chain A | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.20 2.40 2.30
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

RESULTS
TPC Limits
Channel |Frequency Limit Directional | Limit
EIRP Gain Cond
(MHz) (dBm) (dBi) (dBm)
Low 5260 24 2.30 21.70
Mid 5300 24 2.30 21.70
High 5320 24 2.30 21.70

| Duty Cycle CF (dB)| 0.12 Included in Calculations of Corr'd Power

TPC Output Power Results

Channel |Frequency | Chain B Chain A Total Cond ([Margin
Meas Meas Corr'd | Power
Power Power Power Limit
(MHz) (dBm) (dBm) (dBm) | (dBm) (dB)
Low 5260 13.70 13.33 16.65 21.70 -5.05
Mid 5300 13.52 13.25 16.52 21.70 -5.18
High 5320 13.45 13.17 16.44 21.70 -5.26
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REPORT NO: R10880568-E2CV2
FCC ID: C3K1724B

DATE: 2015-10-08

8.7.

802.11n HT20 MODE IN THE 5.3 GHz BAND

8.7.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency| 26 dB BW |26 dB BW
Chain B | Chain A
(MHz) (MHz) (MHz)

Low 5260 19.80 19.71

Mid 5300 19.95 20.06

High 5320 19.92 19.95
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26 dB BANDWIDTH, Chain B

26 dB BANDWIDTH, Chain B LOW CH

26 dB BANDWIDTH, Chain B MID CH
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

26 dB BANDWIDTH, Chain B HIGH CH

26 dB BANDWIDTH, Chain A

26 dB BANDWIDTH, Chain A LOW CH
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

26 dB BANDWIDTH, Chain A MID CH

26 dB BANDWIDTH, Chain A HIGH CH
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

8.7.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency|99% BW [ 99% BW
Chain B | Chain A
(MHz) (MHz) [ (MHz)

Low 5260 17.6570| 17.6675
Mid 5300 17.6691 | 17.6585

High 5320 17.6502 | 17.6626
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REPORT NO: R10880568-E2CV2
FCC ID: C3K1724B

DATE: 2015-10-08

99% BANDWIDTH, Chain B

99% BANDWIDTH, Chain B LOW CH

W Agilent 11:48:45 Aug 6, 2815

L

| Measure

Ch Freq 5.26 GHz

Trig Free

Occupied Bandwidth

[Averages: 100 | |

APv3.3(086513),,

Ref 28 dBm Atten 28 dB

#Samp

Log

18

"‘ Meas Off
| Channel Power

‘ Occupied BH

dB/

Offst |

11.3

dB

Center 5.260 8@ GHz

#Res BH 368 kHz #/BH 1.1 MHz

Span 48 MHz
Sweep 1.066 ms (1080 pts)

ACP

Multi Carrier
Power

Occupied Bandwidth
17.6570 MHz

Transmit Freq Error  4.617 kH=z
% dB Bandwidth 19.329 MHz*

Occ BH % Pwr
x dB

99.00 ¥
-26.88 dB

Power Stat
CCDF

More
1 of 2

99% BANDWIDTH, Chain B MID CH

% Agilent 11:54:08 Aug 6, 2015

L

| Measure

Ch Freq 5.3 GHz

Trig Free

Occupied Bandwidth

[Averages: 100 | |

l‘ Meas Off

APv3.3(086513),,

Ref 28 dBm Atten 28 dB

| Channel Power

#Samp

|
Log |

10 b

‘ Occupied

dB/

Offst

11.3

BW
‘ ACP

dBl'

Multi Carrier

|
Center 5300 8@ GHz
#Res BW 360 kHz

#/BH 1.1 MHz

Span 48 MHz
Sweep 1.066 ms (1080 pts)

Power

Occupied Bandwidth
17.6691 MHz

Transmit Freq Error 448476 Hz
% dB Bandwidth 19.335 MHz*

Occ BH % Pwr
x dB

99.00 ¥
-26.88 dB

Power Stat
CCDF

More
1 of 2

Page 90 of 437

UL LLC

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

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



REPORT NO: R10880568-E2CV2
FCC ID: C3K1724B

DATE: 2015-10-08

99% BANDWIDTH, Chain B HIGH CH

# Agilent 11:52:33 Aug 6, 2615

L

Measure

Ch Freq
Occupied Bandwidth

5.32 GHz

Trig Free

|Huerages: 168

Meas Off

| Channel Power

APw3.3(836515).,

Ref 28 dBm Atten 28 dB

#Samp

Occupied BH

|
N
v

Log

19

dB/

OfFfst | bl
11.3

‘ ACP

dB

Multi Carrier

Center 5320 8@ GHz
#Res BH 360 kHz

#YBH 1.1 MHz

Span 48 MHz
Sweep 1066 ms (1008 pts)

Power

Occupied Bandwidth
17.6502 MHz

Transmit Freq Error  -11.583 kHz
% dB Bandwidth 19.448 MHz*

Occ BH % Pwr 99.08 ¥
® dB -26.06 dB

Power Stat
CCDF

More
1of 2

99% BANDWIDTH, Chain A

99% BANDWIDTH, Chain A LOW CH

- Agilent 12:03:12 Aug 6, 2015

L

| Measure

Ch Freq
Occupied Bandwidth

5.26 GHz

Trig Free

|Huerages: 168

Meas Off

|

APw3.3(088515).,

Ref 28 dBm Atten 28 dB

| Channel Power

#Samp T

|
PR

Log

| |
BFPIO

‘ Occupied BH

A
a

18

dB/

Offst |

ACP

11.3

dB

| Multi Carrier

Center 5260 6@ GHz
#Res BH 360 kHz

#YBH 1.1 MHz

Span 48 MHz
Sweep 1.066 ms (1080 pts)

Power

Occupied Bandwidth
17.6675 MHz

Transmit Freq Error  -6.331 kHz
% dB Bandwidth 19.378 MHz*

Occ BH ¥ Pwr 99.00 %
® dB -26.00 dB

Power Stat
CCDF

More
1of 2
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REPORT NO: R10880568-E2CV2
FCC ID: C3K1724B

DATE: 2015-10-08

99% BANDWIDTH, Chain A MID CH

% Agilent 12:07:08 Aug 6, 2615 L | Measure
|
Ch Freq 5.3 GHz Trig Free Meas Off
Occupied Bandwidth [Averages: 106 | |
| Channel Power
APv3.30886515),,
Ref 2@ dBm Atten 20 dB
#3amp I I [ | Occupied BH
Log N I Py
1@ N JLs Wil BN SR | 11
dg/ 4 <
0ffst [yt bl plidll ACP
11.3 dtiilit WP RO AU LT
dB ! - i
: I | Multi Carrier
Center 5.300 B0 GHz Span 4@ MHz Power
#Res BH 368 kHz #JBH 1.1 MHz  Sweep 1.066 ms (1008 pts)
Power Stat
Occupied Bandwidth Occ BH % Pwr  99.00 7 CCDF
17 5585 MHZ ®x dB -26.00 dB
Transmit Freq Error  -771.876 Hz 1Hofre2
% dB Bandwuidth 19,416 MHzx o
I

99% BANDWIDTH, Chain A HIGH CH

s Agilent 12:13:12 Aug 6, 2015

L

| Measure

Ch Freq 5.32 GHz

Occupied Bandwidth

Trig Free l
[Averages: 100 | |

Meas Off

APw3.3(880515),,

Ref 28 dBm Atten 28 dB

#Samp

Log
18

| Channel Power
| ‘ Occupied BH

dB/

Offst

11.3

dB

Center 5320 8@ GHz

#hes BH 368 kHz #/BH 1.1 MHz

Span 48 MHz
Sweep 1.066 ms (1080 pts)

ACP

Multi Carrier
Power

Occupied Bandwidth

17.6626 MHz

-7.118 kHz
19.461 MHz*

Transmit Freq Error
% dB Banduidth

Occ BH % Pwr 99.00 %
% dB -26.06 dB

Power Stat
CCDF

More
1 of 2
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

8.7.3. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (2)

For the band 5.25-5.35 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak 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 B | Chain A | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.20 2.40 2.30
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REPORT NO: R10880568-E2CV2
FCC ID: C3K1724B

DATE: 2015-10-08

RESULTS

Bandwidth, Antenna Gain, and Limits

Channel

Frequency Min Directional | Directional Power PSD
26 dB Gain Gain Limit Limit
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm)
Low 5260 19.71 2.30 2.30 23.95 11.00
Mid 5300 19.95 2.30 2.30 24.00 11.00
High 5320 19.92 2.30 2.30 23.99 11.00
| Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel | Frequency | Chain B | Chain A Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 13.75 13.46 16.62 23.95 -7.33
Mid 5300 13.64 13.24 16.45 24.00 -7.54
High 5320 13.53 13.42 16.49 23.99 -7.51
PSD Results
Channel | Frequency | Chain B | Chain A Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5260 2.92 2.69 5.82 11.00 -5.18
Mid 5300 2.63 2.60 5.63 11.00 -5.37
High 5320 2.83 2.35 5.61 11.00 -5.39
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

PSD, Chain B

PSD, Chain B LOW CH

PSD, Chain B MID CH
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

PSD, Chain B HIGH CH

PSD, Chain A

PSD, Chain A LOW CH
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

PSD, Chain A MID CH

PSD, Chain A HIGH CH
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

8.7.4. TPC POWER

LIMITS

FCC §15.407 (h) (1)

Transmit power control (TPC). U-NIl devices operating in the 5.25-5.35 GHz band and the
5.47-5.725 GHz band shall employ a TPC mechanism. The U-NII device is required to have the
capability to operate at least 6 dB below the mean EIRP value of 30 dBm. A TPC mechanism is
not required for systems with an e.i.r.p. of less than 500 mW.

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is unequal among the chains. The
directional gain is:

Chain B | Chain A | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.20 2.40 2.30
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REPORT NO: R10880568-E2CV2
FCC ID: C3K1724B

DATE: 2015-10-08

RESULTS
TPC Limits
Channel |Frequency Limit Directional | Limit
EIRP Gain Cond
(MHz) (dBm) (dBi) (dBm)
Low 5260 24 2.30 21.70
Mid 5300 24 2.30 21.70
High 5320 24 2.30 21.70
| Duty Cycle CF (dB)l 0.00 Included in Calculations of Corr'd Power

TPC Output Power Results

Channel |Frequency Chain B Chain A Total Cond [Margin
Meas Meas Corr'd | Power
Power Power Power Limit
(MHz) (dBm) (dBm) (dBm) | (dBm) (dB)
Low 5260 13.75 13.46 16.62 21.70 -5.08
Mid 5300 13.64 13.24 16.45 21.70 -5.25
High 5320 13.53 13.42 16.49 21.70 -5.21
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

8.8. 802.11n HT40 MODE IN THE 5.3 GHz BAND

8.8.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel(Frequency| 26 dB BW |26 dB BW
Chain B | Chain A
(MHz) (MHz) (MHz)
Low 5270 40.42 40.32
High 5310 40.57 39.87
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

26 dB BANDWIDTH, Chain B

26 dB BANDWIDTH, Chain B LOW CH

26 dB BANDWIDTH, Chain B HIGH CH
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

26 dB BANDWIDTH, Chain A

26 dB BANDWIDTH, Chain A LOW CH

26 dB BANDWIDTH, Chain A HIGH CH
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

8.8.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 99% BW |99% BW
Chain B | Chain A
(MHz) (MHz) | (MHz)

Low 5270 36.1491 | 36.1688
High 5310 36.1523 | 36.1398
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REPORT NO: R10880568-E2CV2
FCC ID: C3K1724B

DATE: 2015-10-08

99% BANDWIDTH, Chain B

99% BANDWIDTH, Chain B LOW CH

W Agilent 12:39:46 Aug 6, 20815

L

| Measure

Ch Freq 5.27 GHz

Trig Free

Occupied Bandwidth

[Averages: 100 | |

APv3.3(086513),,

Ref 28 dBm Atten 28 dB

#Samp

|
Log !

18

R

l‘ Meas Off

Channel Power
‘ Occupied BH

dB/

Offst

11.3

dB

Center 5.270 8@ GHz

#Res BH 758 kHz #W/BH 2.2 MHz

Span 88 MHz
Sweep 1.066 ms (1080 pts)

Multi Carrier
Power

Occupied Bandwidth
36.1491 MHz

-18.008 kHz
38.726 MH=z*

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pwr
x dB

99.00 ¥
-26.88 dB

Power Stat
CCDF

More
1 of 2

99% BANDWIDTH, Chain B HIGH CH

% Agilent 12:43:44 Aug 6, 2015

Heasure

Ch Freq 5.31 GHz

Occupied Bandwidth

Trlg Free ‘ Meas Off
[Averages: 100

APv3.3(086513),,
Ref 28 dBm Atten 28 dB

#Samp I

Log o |
16 ANk

Channel Power
‘ Occupied BH

dB/

Offst

11.3

1L .l_._

|
Center 5310 8@ GHz
#Res BW 750 kHz

#W/BH 2.2 MHz

Span 88 MHz
Sweep 1.066 ms (1080 pts)

‘ ACP

Multi Carrier
Power

Occupied Bandwidth
36.1523 MHz

-11.513 kHz
38.691 MH=z*

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pwr
x dB

99.00 ¥
-26.88 dB

Power Stat
CCDF

More
1 of 2
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

99% BANDWIDTH, Chain A

99% BANDWIDTH, Chain A LOW CH
H Agilent 12:48:26 Aug 6, 2015 L [ Heasure |

Ch Freq 5.27 GHz Trig Freel‘ Meas Off

Occupied Bandwidth [Averages: 100 | |
Channel Power

APw3.3(856515),,
Ref 28 dBm Atten 28 dB
#Samp ‘ Occupied BH
Log &
dB/ 1N ‘
Offst

dB . .
Multi Carrier
Power

Center 5.270 89 GHz Span 88 MHz
#Res BW 750 kHz #YBHW 2.2 MHz  Sweep 1.8G6 ms (1000 pts)

Power 5tat
Occupied Bandwidth Oce BH % Pwr  99.00 7 CCDF

36.1688 MHz % dB  -26.00 dB
More

Transmit Freq Error  -38.838 kHz 1 of
% dB Bandwidth 35.809 MHz* v

99% BANDWIDTH, Chain A HIGH CH
W Agilent 12:52:14 Aug 6, 2815 Heasure

Ch Freq 5.31 GHz Trlg Free ‘ Meas Off
Occupied Bandwidth |Huerages 108
Channel Power
APv3.3(836515),,
Ref 28 dBm Atten 28 dB

#Sarmp Occupied BW

Log “ [ [

1@ P R T YT R | R T I i

dB/

0ffst ol

4B ki
[

ACP

Multi Carrier

Center 5.318 B0 GHz Span 88 MHz Power
#Res BN 750 kHz #YBH 2.2 MHz  Sweep 1.066 ms (1000 pts)

Power 5tat
Occupied Bandwidth Oce BH % Pwr  99.00 7 CCDF

36.1398 MHz x dB -26.00 dB

Transmit Freq Error  -31.599 kHz 1H°Fr92
% dB Bandwidth 35.800 MHz* v
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

8.8.3. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (2)

For the band 5.25-5.35 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak 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 B | Chain A | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.20 2.40 2.30
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REPORT NO: R10880568-E2CV2
FCC ID: C3K1724B

DATE: 2015-10-08

RESULTS

Bandwidth, Antenna Gain, and Limits

Channel | Frequency Min Directional | Directional Power PSD
26 dB Gain Gain Limit Limit
BW for Power for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm)
Low 5270 40.32 2.30 2.30 24.00 11.00
High 5310 39.87 2.30 2.30 24.00 11.00
| Duty Cycle CF (dB)| 0.00 Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel | Frequency | Chain B Chain A Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5270 10.79 11.16 13.99 24.00 -10.01
High 5310 10.73 10.92 13.84 24.00 -10.16
PSD Results
Channel | Frequency | Chain B Chain A Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5270 -3.26 -3.24 -0.24 11.00 -11.24
High 5310 -3.00 -3.14 -0.06 11.00 -11.06
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

PSD, Chain B

PSD, Chain B LOW CH

PSD, Chain B HIGH CH
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

PSD, Chain A

PSD, Chain A LOW CH

PSD, Chain A HIGH CH
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

8.8.4. TPC POWER

LIMITS

FCC §15.407 (h) (1)

Transmit power control (TPC). U-NIl devices operating in the 5.25-5.35 GHz band and the
5.47-5.725 GHz band shall employ a TPC mechanism. The U-NII device is required to have the
capability to operate at least 6 dB below the mean EIRP value of 30 dBm. A TPC mechanism is
not required for systems with an e.i.r.p. of less than 500 mW.

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is unequal among the chains. The
directional gain is:

Chain B | Chain A | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.20 2.40 2.30
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REPORT NO: R10880568-E2CV2
FCC ID: C3K1724B

DATE: 2015-10-08

RESULTS
TPC Limits
Channel |Frequency| Limit |Directional| Limit
EIRP Gain Cond
(MHz) (dBm) (dBi) (dBm)
Low 5270 24 2.30 21.70
High 5310 24 2.30 21.70
| Duty Cycle CF (dB)| 0.00 [Included in Calculations of Corr'd Power

TPC Output Power Results

Channel |Frequency [Chain B| Chain A Total Cond [Margin
Meas Meas Corr'd | Power
Power Power Power | Limit
(MHz) (dBm) (dBm) (dBm) | (dBm) (dB)
Low 5270 10.79 11.16 13.99 21.70 -7.71
High 5310 10.73 10.92 13.84 21.70 -7.86
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REPORT NO: R10880568-E2CV2

FCC ID: C3K1724B

DATE: 2015-10-08

8.9.

802.11ac VHT80 MODE IN THE 5.3 GHz BAND

8.9.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS
Channel|Frequency| 26 dB BW |26 dB BW
Chain B | Chain A
(MHz) (MHz) (MHz)
Mid 5290 81.92 81.43
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

26 dB BANDWIDTH, Chain B

26 dB BANDWIDTH, Chain B MID CH

26 dB BANDWIDTH, Chain A

26 dB BANDWIDTH, Chain A MID CH

Page 113 of 437

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



REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

8.9.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel|Frequency| 99% BW |99% BW
Chain B | Chain A

(MHz) (MHz) | (MHz)

Mid 5290 76.0937| 76.0059
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REPORT NO: R10880568-E2CV2
FCC ID: C3K1724B

DATE: 2015-10-08

99% BANDWIDTH, Chain B

99% BANDWIDTH, Chain B Ml
# Agilent 12:57:34 Aug 6, 2615

D CH
L

Measure

Ch Freq 5.29 GHz

Occupied Bandwidth

Trig Free
[Auerages: 100 | |

Meas Off

APw3.3(836515).,

Ref 28 dBm Atten 28 dB

| Channel Power

#Samp

Log

dB/

‘ Occupied BH

Offst

11.3

_J\p

Multi Carrier

|
Center 5.290 8@ GHz

#Res BH 1.5 MHz #YBH 5 MHz

Span 168 MHZ

Sweep 1.066 ms (1006 pts)

Power

Occupied Bandwidth
76.0937 MHz

Transmit Freq Error  -57.500 kHz
% dB Bandwidth 79.606 MHz*

Occ BH % Pwr 99.00 %
® dB -26.06 dB

Power Stat
CCDF

More
1of 2

99% BANDWIDTH, Chain A

99% BANDWIDTH, Chain A MI
w Agilent 13:91:28 Aug 6, 2015

DCH
L

| Measure

Ch Freq 5.29 GHz

Occupied Bandwidth

Trig Free

[Averages: 106 | |

Meas Off

| Channel Power

APw3.3(088515).,

Ref 28 dBm Atten 28 dB

#3amp

Occupied BH

Log

dB/ —F

Offst

ACP

113 bbbt b

Gl

| Multi Carrier

[ [
Center 5.290 6@ GHz

#hes BH 1.5 MHz #YBH 5 MHz

Span 166 MHz
Sweep 1.066 ms (1080 pts)

Power

Occupied Bandwidth
76.0059 MHz

Transmit Freq Error  -132.327 kHz
% dB Bandwidth 79.5842 MHz*

Occ BH ¥ Pwr
% dB

99.00 ¥
-26.00 dB

Power Stat
CCDF

More
1of 2
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

8.9.3. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (2)

For the band 5.25-5.35 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak 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 B | Chain A | Uncorrelated Chains
Antenna | Antenna Directional
Gain Gain Gain
(dBi) (dBi) (dBi)
2.20 2.40 2.30
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REPORT NO: R10880568-E2CV2

DATE: 2015-10-08

FCC ID: C3K1724B

RESULTS
Bandwidth, Antenna Gain, and Limits
Channel | Frequency Min Directional | Directional Power PSD
26 dB Gain Gain Limit Limit
BW for Power | for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm)
Mid 5290 81.43 2.30 2.30 24.00 11.00
Duty Cycle CF (dB)| 0.00 |Included in Calculations of Corr'd Power & PSD|
Output Power Results
Channel | Frequency| Chain B Chain A Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5290 7.49 7.84 10.68 24.00 -13.32
PSD Results
Channel | Frequency | Chain B Chain A Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5290 -6.48 -6.06 -3.25 11.00 -14.25
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PSD, Chain B

PSD, Chain B MID CH
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PSD, Chain A

PSD, Chain A MID CH
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

8.9.4. TPC POWER

LIMITS

FCC §15.407 (h) (1)

Transmit power control (TPC). U-NIl devices operating in the 5.25-5.35 GHz band and the
5.47-5.725 GHz band shall employ a TPC mechanism. The U-NII device is required to have the
capability to operate at least 6 dB below the mean EIRP value of 30 dBm. A TPC mechanism is
not required for systems with an e.i.r.p. of less than 500 mW.

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is unequal among the chains. The
directional gain is:

Chain B | Chain A | Uncorrelated Chains
Antenna | Antenna Directional

Gain Gain Gain

(dBi) (dBi) (dBi)

2.20 2.40 2.30
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REPORT NO: R10880568-E2CV2
FCC ID: C3K1724B

DATE: 2015-10-08

RESULTS
TPC Limits
Channel |Frequency Limit Directional Limit
EIRP Gain Cond
(MHz) (dBm) (dBi) (dBm)
Mid 5290 24 2.30 21.70
| Duty Cycle CF (dB)] 0.00 |[Included in Calculations of Corr'd Power

TPC Output Power Results

Channel |Frequency| Chain B Chain A Total Cond Margin
Meas Meas Corr'd Power
Power Power Power Limit
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Mid 5290 7.49 7.84 10.68 21.70 -11.02
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REPORT NO: R10880568-E2CV2
FCC ID: C3K1724B

DATE: 2015-10-08

8.10.

8.10.1.

LIMITS

802.11a MODE IN THE 5.6 GHz BAND

None; for reporting purposes only.

26 dB BANDWIDTH

RESULTS
Channel |Frequency|26 dB BW |26 dB BW
Chain B | Chain A
(MHz) (MHz) (MHz)
Low 5500 19.26 19.80
Mid 5580 19.98 19.56
High Ch 136 5680 19.38 19.35
High Ch 140 5700 19.53 19.38
144 5720 19.83 19.74
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26 dB BANDWIDTH, Chain B

BANDWIDTH Chain B LOW CH
i Agilent §5:32:57 Aug 19, 2015 RL |Freq/ChanneI

APv3.3(856515),, a Mkrl 19.256 MHz Center Freq
5sia2k1.3 dBm #Atten 28 dB 0,683 dB C.CORRAR0D GHx
StartFreq
548550000 GHz

StopFreq
5.5145086@ GHz

CF Step
2.90000008 MHz
Auto Man

Freq Offset
B.00006006 Hz
Signal Track
On Off
Center 5.500 @88 GHz Span 29 MHz ‘
#Res BH 306 kHz #\BH 916 kHz Sweep 1 ms (18081 pts)

BANDWIDTH Chain B MID CH
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BANDWIDTH Chain B HIGH CH 136

BANDWIDTH Chain B HIGH CH 140
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BANDWIDTH Chain B STRADDLE CH 144
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26 dB BANDWIDTH, Chain A

BANDWIDTH Chain A LOW CH

BANDWIDTH Chain A MID CH
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BANDWIDTH Chain A HIGH CH 136

BANDWIDTH Chain A HIGH CH 140
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BANDWIDTH Chain A STRADDLE CH 144
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

8.10.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel |Frequency|99% BW |99% BW
Chain B | Chain A
(MHz) (MHz) | (MHz)
Low 5500 16.5143 | 16.5123
Mid 5580 16.4956 | 16.5159
High CH 136 5680 16.5206 | 16.5132
High CH140| 5700 | 16.4998| 16.5060
144 5720 |16.5233|16.5167
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REPORT NO: R10880568-E2CV2
FCC ID: C3K1724B

DATE: 2015-10-08

99% BANDWIDTH, Chain B

99% BANDWIDTH, Chain B LOW CH

w5 Agilent 13:48:19 Aug 6, 2015

L

| Measure

Ch Freq
Occupied Bandwidth

5.5 GHz

Trig Free
[Averages: 180 | |

APv3.3(088515),,

Ref 28 dBm Atten 28 dB

#Samp

Log

19

l‘ Meas Off

Channel Power
‘ Occupied BH

dB/

Offst

dB |

|
Center 5.500 08 GHz

#Res BH 338 kHz #YEH 1 MHz

Span 48 MHz
Sweep 1.132 ms (1086 pts)

-

Multi Carrier
Power

Occupied Bandwidth
16.5143 MHz

4,398 kHz
18.698 MHz*

Transmit Freq Error
% dB Bandwidth

Occ BH % Pwr 99.60 ¥
% dB -26.08 dB

Power Stat
CCDF

More
1of?2

99% BANDWIDTH, Chain B MID CH

- Agilent 13:38:18 Aug 6, 2015

Heasure

Ch Freq
Occupied Bandwidth

3.58 GHz

Trlg Free
[Averages: 180

APv3.3(088515),,

Ref 28 dBm Atten 28 dB

#Samp

Log &
19

‘ Meas Off
Channel Power
‘ Occupied BH

dB/

Offst

11.3

- ‘ ACP

dB

Center 5.580 08 GHz

#Res BH 338 kHz #YEH 1 MHz

Span 48 MHz
Sweep 1.132 ms (1086 pts)

Multi Carrier
Power

Occupied Bandwidth
16.4956 MHz

-12.928 kHz
18.805 MHz*

Transmit Freq Error
% dB Bandwidth

Occ BH % Pwr 99.60 ¥
% dB -26.08 dB

Power Stat
CCDF

More
1of?2

Page 130 of 437

UL LLC

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

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



REPORT NO: R10880568-E2CV2
FCC ID: C3K1724B

DATE: 2015-10-08

99% BANDWIDTH, Chain B HIGH CH 136

¥ Agilent 85:16:19 Aug 12, 2015

L

Measure

Ch Freq
Occupied Bandwidth

5.68 GHz

Trig Free
[Averages: 169 | |

Meas Off

APw3.3(088515),,

Ref 38 dBm Atten 36 dB

| Channel Power

#Samp

Log

‘ Occupied BH

19

dB/

Offst

11.3

dB

J\p

Multi Carrier

|
Center 5.680 @8 GHz

#hes BH 338 kHz #WBH 1 MHz

Span 4@ MHZ
Sweep 1.132 ms (1088 pts)

Power

Occupied Bandwidth
16.5206 MHz

-3.874 kHz
18.783 MHz*

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pwr 99.00
x dB -26.08 dB

Power Stat
CCDF

More
1of 2

99% BANDWIDTH, Chain B HI
1 Agilent 13:53:34 Aug 6, 2015

GH CH 140
L

| Measure

Ch Freq
Occupied Bandwidth

5.7 GHz

Trig Free
[Averages: 168 | |

Meas Off

| Channel Power

APw3.3(088515),,

Ref 28 dBm Atten 20 dB

#Samp T

Occupied BH

Log
18

dB/

Offst |

11.3
dB

ACP

|
Center 5.700 08 GHz

+Res BH 338 kHz #YEBH 1 MHz

Span 48 MHz

Sweep 1,132 ms (1008 pts)

| Multi Carrier
Power

Occupied Bandwidth
16.4998 MHz

-2.134 kHz
18.653 MHz*

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pwr 99.00 %
® dB -26.00 dB

Power Stat
CCDF

More
1of 2
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99% BANDWIDTH, Chain B STRADDLE CH 144
w5 Agilent 17:57:27 Aug 6, 2015

L

| Measure

]

Ch Freq
Occupied Bandwidth

3.72 GHz

Trig Free

[Averages: 180

APv3.3(088515),,

Ref 28 dBm Atten

20 dB

#Samp

Log

18

SN}

Meas Off

Channel Power

Occupied BH

dB/

Offst |

11.3

dB

i
|
Center 5.720 08 GHz

#Res BH 338 kHz

#YEH 1 MHz

Span 48 MHz
Sweep 1132 ms (1006 pts)

ACP

Multi Carrier
Power

Transmit Freq Error
% dB Bandwidth

Occupied Bandwidth
16.5233 MHz

B56.520 Hz
18.837 MHz*

Occ BH # Pwr 99.08
x dB -26.00 dB

Power Stat
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DATE: 2015-10-08

99% BANDWIDTH, Chain A

99% BANDWIDTH, Chain A LOW CH

w5 Agilent 13:28:27 Aug 6, 2015

L

| Measure

Ch Freq
Occupied Bandwidth

5.5 GHz

Trig Free
[Averages: 180 | |

APv3.3(088515),,
Ref 28 dBm Atten 28 dB

#Samp I

Log Lo

l‘ Meas Off

Channel Power
‘ Occupied BH

dB/

Offst

11.3

dB

|
Center 5.500 08 GHz

#Res BH 338 kHz #YEH 1 MHz

Span 48 MHz
Sweep 1.132 ms (1086 pts)

Multi Carrier
Power

Occupied Bandwidth
16.5123 MHz

956.354 Hz
18.717 MHz*

Transmit Freq Error
% dB Bandwidth

Occ BH % Pwr 99.60 ¥
% dB -26.08 dB

Power Stat
CCDF

More
1of?2

99% BANDWIDTH, Chain A MID CH

- Agilent 13:24:34 Aug 6, 2015

L

| Measure

Ch Freq 5.58 GHz

Occupied Bandwidth

Trig Free
[Averages: 180 | |

l‘ Meas Off

APv3.3(088515),,
Ref 28 dBm

Atten 28 dB
#Samp I

[
Log o [

Channel Power
‘ Occupied BH

19

dB/

Offst |

11.3

dB

Center 5.580 60 Gz

#Res BH 338 kHz #YEH 1 MHz

Span 48 MHz
Sweep 1.132 ms (1086 pts)

Multi Carrier
Power

Occupied Bandwidth
16.5159 MHz

-5.387 kHz
18.793 MHz*

Transmit Freq Error
% dB Bandwidth

Occ BH % Pwr 99.60 ¥
% dB -26.08 dB

Power Stat
CCDF

More
1of?2
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DATE: 2015-10-08

99% BANDWIDTH, Chain A HIGH CH 136

¥ Agilent 85:22:14 Aug 12, 2015

L

Measure

Ch Freq 5.68 GHz

Occupied Bandwidth

Trig Free

[Averages: 169 | |

Meas Off

APw3.3(088515),,

Ref 38 dBm Atten 36 dB

#Samp

Log

Channel Power
‘ Occupied BH

19

dB/

Offst

11.3

4B AT

==

| |
Center 5.680 @8 GHz

#hes BH 338 kHz #WBH 1 MHz

Span 48 MHz
Sweep 1.132 ms (1088 pts)

ACP

Multi Carrier
Power

Occupied Bandwidth
16.5132 MHz

-4.000 kHz
18.778 MHz*

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pwr
x dB

99.00 ¥
-26.98 dB

Power Stat
CCDF

More
1of 2

99% BANDWIDTH, Chain A HIGH CH 140

W Agilent 13:32:25 Aug 6, 2015

L

| Measure

Ch Freq 5.7 GHz

Occupied Bandwidth

Trig Free

[Averages: 168 | |

Meas Off

APw3.3(088515),,

Ref 28 dBm Atten 20 dB

#Samp

Log
18

Channel Power

Occupied BH

dB/

Offst |

11.3
dB

Center 5.700 08 GHz

+Res BH 338 kHz #YEBH 1 MHz

Span 48 MHz
Sweep 1,132 ms (1008 pts)

' Multi Carrier
Power

ACP

Occupied Bandwidth
16.5060 MHz

-11.931 kHz
18.729 MHz:*

Transmit Freq Error
% dB Bandwuidth

Occ BH % Pwr
% dB

99.00 %
-26.00 dB

Power Stat
CCDF

More
1of 2
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99% BANDWIDTH, Chain A STRADDLE CH 144
w5 Agilent 17:49:43 Aug 6, 2015 L

| Measure

Ch Freq
Occupied Bandwidth

3.72 GHz

Trig Free
[Averages: 180 | |

Meas Off

| Channel Power

APv3.3(088515),,
Ref 28 dBm

Atten 28 oB

#Samp

18

[
Log S

Occupied BH

dB/

Offst Lol e TV

11.3

dB

ACP

Multi Carrier

Center 5.720 08 GHz
#Res BH 330 kHz

Span 48 MHz

#UBH 1 MHz Sweep 1132 ms (1006 pts)

Power

Transmit Freq Error
% dB Bandwidth

Occupied Bandwidth
16.5167 MHz

8.315 kHz
18.987 MHz*

Occ BH # Pwr 99.08
x dB -26.00 dB

Power Stat
CCDF

More
1of 2
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

8.10.3. OUTPUT POWER AND PSD

LIMITS

FCC §15.407 (a) (2)

For the band 5.47-5.725 GHz, the maximum conducted output power over the frequency band
of operation shall not exceed the lesser of 250 mW or 11 dBm + 10 log B, where B is the 26—dB
emission bandwidth in MHz. In addition, the maximum power spectral density shall not exceed
11 dBm in any 1-MHz band. If transmitting antennas of directional gain greater than 6 dBi are
used, both the maximum conducted output power and the peak 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 0 | Chain 1 | Uncorrelated Chains
Antenna | Antenna Directional

Gain Gain Gain

(dBi) (dBi) (dBi)

2.10 2.30 2.20

Page 136 of 437

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

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



REPORT NO: R10880568-E2CV2

FCC ID: C3K1

724B

DATE: 2015-10-08

RESULTS

Bandwidth, Antenna Gain, and Limits

Channel Frequency Min Directional | Directional Power PSD
26 dB Gain Gain Limit Limit
BW for Power | for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm)
Low 5500 19.26 2.20 2.20 23.85 11.00
Mid 5580 19.56 2.20 2.20 23.91 11.00
High CH 136 5680 19.35 2.20 2.20 23.87 11.00
High CH 140 5700 19.38 2.20 2.20 23.87 11.00
Duty Cycle CF (dB)| 0.12 Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel Frequency | Chain B | Chain A Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 13.72 13.53 16.76 23.85 -7.09
Mid 5580 13.68 13.20 16.58 23.91 -7.34
High CH 136 5680 14.01 13.35 16.82 23.87 -7.04
High CH 140 5700 13.01 12.98 16.13 23.87 -7.75
PSD Results
Channel Frequency | Chain B | Chain A Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
Low 5500 2.74 2.67 5.83 11.00 -5.17
Mid 5580 2.91 2.85 6.01 11.00 -4.99
High CH 136 5680 2.97 2.59 5.92 11.00 -5.08
High CH 140 5700 2.30 1.81 5.19 11.00 -5.81
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PSD, Chain B

PSD, Chain B LOW CH

PSD, Chain B MID CH
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PSD, Chain B HIGH CH 136

PSD, Chain B HIGH CH
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PSD, Chain A

PSD, Chain A LOW CH

PSD, Chain A MID CH
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PSD, Chain A HIGH CH 136

PSD, Chain A HIGH CH
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REPORT NO: R10880568-E2CV2

FCC ID: C3K17

24B

DATE: 2015-10-08

STRADDLE CHANNEL 144 RESULTS

UNII-2C BAND
Bandwidth, Antenna Gain, and Limits
Channel | Frequency Min Directional | Directional | Power PSD
26 dB Gain Gain Limit Limit
BW for Power | for PSD
(MHz) (MHz) (dBi) (dBi) (dBm) (dBm)
144 5720 19.74 2.20 2.20 23.95 11.00
| Duty Cycle CF (dB)| 0.12 |Included in Calculations of Corr'd Power & PSD |
Output Power Results
Channel | Frequency | Chain B Chain A Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 12.71 13.58 16.30 23.95 -7.66
PSD Results
Channel | Frequency | Chain B | Chain A Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 2.54 3.42 6.13 11.00 -4.87
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OUTPUT POWER AND PSD, Chain B CH 144 UNII

OUTPUT POWER AND PSD, Chain A CH 144 UNII
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REPORT NO: R10880568-E2CV2

DATE: 2015-10-08

FCC ID: C3K1724B
UNII-3 BAND
Antenna Gain and Limit
Channel | Frequency | Directional | Directional Power PSD
Gain Gain Limit Limit
for Power for PSD
(MHz) (dBi) (dBi) (dBm) (dBm)
144 5720 2.20 2.20 30.00 30.00
| DutyCycle CF (dB)] 0.12 |[Included in Calculations of Corr'd Power & PSD
Output Power Results
Channel | Frequency Chain B Chain A Total Power Power
Meas Meas Corr'd Limit Margin
Power Power Power
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 6.49 7.29 10.04 30.00 -19.96
PSD Results
Channel | Frequency Chain B Chain A Total PSD PSD
Meas Meas Corr'd Limit Margin
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm) (dBm) (dB)
144 5720 -0.88 -0.02 2.70 30.00 -27.30
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OUTPUT POWER, Chain B CH 144 UNII-3

OUTPUT POWER, Chain A CH 144 UNII-3
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PSD, Chain B CH 144 UNII-3

PSD, Chain A CH 144 UNII-3
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REPORT NO: R10880568-E2CV2 DATE: 2015-10-08
FCC ID: C3K1724B

8.10.4. TPC POWER

LIMITS

FCC §15.407 (h) (1)

Transmit power control (TPC). U-NIl devices operating in the 5.25-5.35 GHz band and the
5.47-5.725 GHz band shall employ a TPC mechanism. The U-NII device is required to have the
capability to operate at least 6 dB below the mean EIRP value of 30 dBm. A TPC mechanism is
not required for systems with an e.i.r.p. of less than 500 mW.

DIRECTIONAL ANTENNA GAIN

The TX chains are uncorrelated and the antenna gain is unequal among the chains. The
directional gain is:

Chain B | Chain A | Uncorrelated Chains
Antenna | Antenna Directional

Gain Gain Gain

(dBi) (dBi) (dBi)

2.10 2.30 2.20
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RESULTS
TPC Limits
Channel (Frequency| Limit |Directional| Limit
EIRP Gain Cond
(MHz) (dBm) (dBi) (dBm)
Low 5500 24 2.20 21.80
Mid 5580 24 2.20 21.80
High Ch 136 5680 24 2.20 21.80
High Ch 140 5700 24 2.20 21.80
| Duty Cycle CF (dB)| 0.12 |Included in Calculations of Corr'd Power

TPC Output Power Results

Channel |Frequency | Chain B| Chain A Total Cond |[Margin
Meas Meas Corr'd | Power
Power Power Power | Limit
(MHz) (dBm) (dBm) (dBm) | (dBm) (dB)
Low 5500 13.72 13.53 16.76 21.80 -5.04
Mid 5580 13.68 13.20 16.58 21.80 -5.22
High Ch 136 5680 14.01 13.35 16.82 21.80 -4.98
High Ch 140 5700 13.01 12.98 16.13 21.80 -5.67
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8.11. 802.11n HT20 MODE IN THE 5.6 GHz BAND

8.11.1. 26 dB BANDWIDTH

LIMITS

None; for reporting purposes only.

RESULTS

Channel [Frequency|[26dBBW |26 dBBW
Chain B | Chain A
(MHz) (MHz) (MHz)

Low 5500 19.80 19.92
Mid 5580 20.06 20.46
High Ch 136 5680 19.92 19.92
High Ch 140 5700 19.83 20.43
144 5720 19.89 19.74
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26 dB BANDWIDTH, Chain B

BANDWIDTH Chain B LOW CH

BANDWIDTH Chain B MID CH
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