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Intertek FCC ID: Q9DAPINH103

1. General Information
1.1 Applicant Information

Applicant : Aruba Networks, Inc
1344 Crossman Ave. Sunnyvale, CA,94089

Name of contact : Rob Hastings
Tel : 650-236-9611
Fax : /

Email : rob.hgastings@hpe.com
Manufacturer : Aruba Networks, Inc

1344 Crossman Ave. Sunnyvale, CA,94089
1.2 Identification of the EUT

Product Name : Wireless Access Point
Type/model : APINH103
FCCID : Q9DAPINHI103
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FCC ID: Q9DAPINH103

1.3 Technical specification

Operation Frequency
Band

Type of Modulation
EUT Modes of

Modulation

Channel Number

Description of EUT

Port identification

Antenna

Rating

Declared
Temperature range
Category of EUT
EUT type

Sample received date
Sample Identification

No

Date of test

5150 ~ 5250MHz;
5250 ~ 5350MHz;
5470 ~ 5725MHz;
5725 ~ 5850MHz
OFDM(BPSK,QPSK,16QAM,64QAM)

802.11a;
802.11n HT20,HT40;

For 5150 ~ 5250MHz band: Channel 36 - 48

For 5250 ~ 5350MHz Band: Channel 52 - 64;

For 5470 ~ 5725MHz Band: Channel 100 - 144;

For 5725 ~ 5850MHz band: Channel 149 - 165

The EUT is a wireless access point, and it is a 2x2 MIMO
product.

power port 1;
RJ45 ports 5

1: R-AN-WLL-ARB-1:

Integral, 3.5dBi for 2.4GHz band, 3.7dBi for SGHz band;
2: R-AN-WLL-ARB-3:

Integral, 3.6dBi for 2.4GHz band, 3.3dBi for SGHz band;
DC 12V, 1A (Adaptor) or DC 57V, 350 mA(PoE)

0°C ~40°C

Class B

X] Table top[_] Floor standing
January 10, 2016
MAC:000B86BA11CB

January 10, 2016 — February 18, 2016

TTRF15.407_V1 © 2015Intertek

Page 5 of 100



Intertek FCC ID: Q9DAPINH103

Antenna Description:

votel [ ype | G | Megonion | B | P B

802.11b No
802.11g No

3.5 2400-2500
802.11n HT20 No
R-AN-WLL-ARB-1 | Omni 802.11n HT40 No
802.11a No

3.7 802.11n HT20 No 4900-5875
802.11n HT40 No
802.11b No
802.11g No

3.6 2400-2500
802.11n HT20 No
R-AN-WLL-ARB-3 | Omni 802.11n HT40 No
802.11a No

33 802.11n HT20 No 4900-5875
802.11n HT40 No

NOTE:
1: If all antennas have the same gain, GanT, Directional gain = Gant + Array Gain, where Array Gain
is as follows.

* For power spectral density (PSD) measurements on all devices,
Array Gain = 10 log(Nant/Nss) dB.

* For power measurements on IEEE 802.11 devices,
Array Gain = 0 dB (i.e., no array gain) for Nant < 4;
Array Gain = 0 dB (i.e., no array gain) for channel widths > 40 MHz for any Nanr;
Array Gain = 5 log(Nant/Nss) dB or 3 dB, whichever is less, for 20-MHz channel widths
with NanT> 5.
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2. Test Specification

2.1 Instrument list

Selected Instrument EC no.

X Semi anechoic chamber EC 3048
X EMI test receiver EC 3045
X Broadband antenna EC 4206
X Horn antenna EC 3049
X Pre-amplifier EC 5262
X Pre-amplifier EC 4792-2
X High Pass Filter EC 4797-1
X High Pass Filter EC 4797-2
X High Pass Filter EC 4797-3
X Band Reject Filter EC 4797-4
X Fully anechoic chamber EC 3047
X PXA Signal Analyzer EC5338
X Test Receiver EC 4501
X Power sensor/Power meter EC4318
X Power sensor EC5338-1
X

X MXG Vector Signal Generator

2.2 Test Standard

47CFR Part 15 (2015)
ANSI C63.10 (2013)

FCC ID: Q9DAPINH103

Model Valid until date
- 2016-5-10
ESIB26 2016-10-18
CBL 6112D 2016-4-26
HF906 2016-4-26

pre-amp 18 2016-5-24
TPAO118-40  2016-4-9

WHKX 1.0/15G-10SS  2017-1-6
WHKX 2.8/18G-12SS  2017-1-6
WHKX 7.0/1.8G-8SS 2017-1-6
WRCGV2400/2483/10SS 2017-1-6

- 2016-5-10
N9030A 2016-11-16
ESCI 7 2017-1-12

NI1911A/N1921A 2016-4-19
U2021XA 2016-10-1

MXG Analog Signal Generator EC5338-2 NS5181A  2016-11-5
EC5338-1 N51812B 2016-12-28

KDB 789033 D02 General UNII Test Procedures New Rules v01r01
KDB 662911 D01 Multiple Transmitter Output v02r01

TTRF15.407_V1 © 2015Intertek
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FCC ID: Q9DAPINH103

2.3 Mode of operation during the test / Test peripherals used

While testing transmitting mode of EUT, the internal modulation and continuously
transmission was applied.

The lowest, middle and highest channel were tested as representatives.

Freq. Band Modulation Lowest(MHz) | Middle(MHz) | Highest(MHz)
802.11a 5180 5200 5240
5150~5250MHz 802.11n HT20 5180 5200 5240
802.11n HT40 5190 / 5230
802.11a 5260 5300 5320
5250~5350MHz 802.11n HT20 5260 5300 5320
802.11n HT40 5270 / 5310
802.11a 5500 5600 5720
5470~5725 MHz 802.11n HT20 5500 5600 5720
802.11n HT40 5510 5590 5710
802.11a 5745 5785 5825
5725~5850MHz 802.11n HT20 5745 5785 5825
802.11n HT40 5755 / 5795
The following test mode(s) were pre-test:
Mode No. Main Equipment 2.4G antena 5G antena
1 APINH103 R-AN-WLL-ARB-1 R-AN-WLL-ARB-1
2 APINH103 R-AN-WLL-ARB-3 R-AN-WLL-ARB-3

After pre-test, We listed the worst mode (mode 1) test data in the report.

Page 8 of 100
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Intertek

Test peripherals used:

I;t\?:)n Name Band and Model Description S/No
1 | Laptop | HP ProBook 100-240V AC 50/60Hz NA
computer 6470b

2 | Controller /gg%%a 100-240V AC 50/60Hz NA

3 AC/DC Sunny Input:100-240V~1.0A MAX,50-60Hz NA
Adaptor | SYS1357-1812 Output:+12V DC 1.0A

4 POE DC PowerDsine Input:100-240Vac,50/60Hz,0.5A NA
Power PD-6555G300 Output:57VDC 0.35A
LAN 1.5m un-shielding *2

> Cable / 10m un-shielding *4 NA

Test software setting:

The power level setting for 802.11a/n is used with ART software offered by the manufactory.

Freq. Band Mode 1 Frg\c/lllﬁ;)c Y ART Setting
5180 18.0
802.11a 5200 18.0
5240 18.0
U-NII' 1 5180 18.0
5150~5250MHz 802.11n20 5200 18.0
5240 18.0
5190 18.0
802.11n40 5230 13.0
5260 18.0
802.11a 5300 18.0
5320 18.0
U-NII 2 5260 18.0
5250~5350MHz 802.11n20 5300 18.0
5320 18.0
5270 18.0
802.11n40 5310 13.0
5500 18.0
802.11a 5600 18.0
5720 18.0
U-NII 2ext 5500 18.0
5470~5725 MHz 802.11n20 5600 18.0
5720 18.0
5510 18.0
802.11n40 5590 13.0

Page 9 of 100
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FCC ID: Q9DAPINH103

5710 18.0

5745 18.0

802.11a 5785 18.0

5825 18.0

U-NII 3 5745 18.0
5725~5850MHz 802.11n20 5785 18.0
5825 18.0

5755 18.0

802.11n40 5795 1.0

Data rate VS Power

The pre-scan for the conducted power with all rates in each modulation and bands was used,

and the worst case was found and used in all test cases.

After this pre-scan, we choose the following table of the data rata as the worst case.

Freq. Band Modulation Worst case data rate
5150 ~ 5250MHz; 802.11a 6Mbps
5250 ~ 5350MHz;
5470 ~ 5725MHz: 802.11n HT20 MCSS8
3725 ~ 5850MHz 802.11n HT40 MCS8
Duty cycle:
Duty cycle factor
Duty cycle On(ms) On+Off (ms) Duty cycle(x) (dB)
802.11a 1.362 1.408 0.97 0.14
802.11n20 0.662 0.708 0.94 0.29
802.11n40 0.345 0.375 0.92 0.36

Page 10 of 100
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2.4 Test Summary

This report applies to tested sample only. This report shall not be reproduced in part
without written approval of Intertek Testing Service Shanghai Limited.

TEST ITEM FCC REFERANCE RESULT
Maximum Conducted Output Power 15.407(a) Pass
Power spectral density 15.407(a) Pass
Minimum 6dB Bandwidth 15.407(e) Pass
Radiated emission 15.125 02(9)71 5(b2) 09 Pass
Power line conducted emission 15.207 Pass
26 dB Bandwidth & Emission Bandwidth (99%) 15.403(1) Tested

Note: This report is for the exclusive use of Intertek's Client and is provided pursuant to the
agreement between Intertek and its Client. Intertek’s responsibility and liability are limited
to the terms and conditions of the agreement. Intertek assumes no liability to any party, other
than to the Client in accordance with the agreement, for any loss, expense or damage
occasioned by the use of this report. Only the Client is authorized to permit copying or
distribution of this report and then only in its entirety. Any use of the Intertek name or one of
its marks for the sale or advertisement of the tested material, product or service must first be
approved in writing by Intertek. The observations and test results in this report are relevant
only to the sample tested. This report by itself does not imply that the material, product, or
service is or has ever been under an Intertek certification program.

TTRF15.407_V1 © 2015Intertek
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3. Occupied Bandwidth & 26dB Emission Bandwidth

Test Status: Tested
3.1 Test limit

None

3.2 Test Configuration

Spectrum Analyzer

RF input

&

EUT

™

Antenna connector

3.3 Test procedure and test setup

The bandwidth was measured from the antenna port of the EUT according to the
measurement method refer to KDB 789033D02 v01: section C.

Emission Bandwidth (EBW)

a) Set RBW = approximately 1% of the emission bandwidth.

b) Set the VBW > RBW.

c¢) Detector = Peak.

d) Trace mode = max hold.

¢) Measure the maximum width of the emission that is 26 dB down from the maximum of
the emission. Compare this with the RBW setting of the analyzer. Readjust RBW and repeat
measurement as needed until the RBW/EBW ratio is approximately 1%.

TTRF15.407_V1 © 2015Intertek
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99 Percent Occupied Bandwidth

The following procedure shall be used for measuring (99 %) power bandwidth:
1. Set center frequency to the nominal EUT channel center frequency.

2. Set span = 1.5 times to 5.0 times the OBW.
3.Set RBW =1 % to 5 % of the OBW
4.Set VBW >3 - RBW

5. Video averaging is not permitted. Where practical, a sample detection and single sweep
mode shall be used. Otherwise, peak detection and max hold mode (until the trace stabilizes)
shall be used.

6. Use the 99 % power bandwidth function of the instrument (if available).

7. If the instrument does not have a 99 % power bandwidth function, the trace data points are
recovered and directly summed in power units. The recovered amplitude data points,
beginning at the lowest frequency, are placed in a running sum until 0.5 % of the total is
reached; that frequency is recorded as the lower frequency. The process is repeated until
99.5 % of the total is reached; that frequency is recorded as the upper frequency. The 99%
occupied bandwidth is the difference between these two frequencies.

TTRF15.407_V1 © 2015Intertek
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3.4 Test protocol
Temperature : 25°C
Relative Humidity : 55 %
Frequenc Frequenc 3 2
Bq 1 Yy Mode 1\(}[H Yy 26 dB Bandwidth Bandwidth
an (MHz) (MHz) (MHz)
5180 25.403 16.653
802.11a 5200 22.817 16.766
5240 27.941 17.049
5180 28.383 17.815
U-NIT'l 802.11n20 5200 27.155 17.825
5240 29.919 17.988
5190 69.486 37.513
802.11n40 5230 79.353 38.100
Test Plots as bellow:
802.11a
Frequency L
4% Agilent T |Freqr’thanne|

Center Freq

Ch Freq 5.18 GHz Trig Fres | c ygopnopn GHz

Occupied Bandwidth _-

Center 5.180000000 GHz Start Freq
516500000 GHz

#Atten
Stop Freq
5.19560668 GHz

M S 3.00000000 Mz
: e [ A LT Man

Freq Offset
B.AAEBAAEA Hz

Signal Track
On Off

% dB

Copyright 2000-2005 Agilent Technologies
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Frequency M

5 Agilent T |Freg/Channel

A
Ch Freq 5.2 GHz Trig Free| o enter Fred

Decupied Bandwidth I

Center 5.200000000 GHz Start Freq
5.18560068 GHz
Stop Freq
5.215668688 GHz
CF Step
200000008 MHz
Autn Man
Freq Offset

5.60800000 Hz

ﬂll_llE:H E: MHE

- - - Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff

16.7660 MHz % dB

Transmit Fre¢ Error 2
% JB Bandwidth

Copyright 2008-2005 Agilent Technologies

Frequency H

2 Agilent T |Freq/Channel
: Center Freq
Ch Freq 5.24 GHz Trig Free C 24060000 GHe

Decupied Bandwidth I
Center 5.240000000 GHz Start Freq
5.22508888 GHz

#Atten 30

Stop Freq
VMWWMW*M\JWMWH‘Q O 2ECAAGAE GHz
CF Step
300000888 MHz
Autn Man
Freq Offset

5.60800000 Hz

e #YBH 3 MHz

- - Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff

17.8493 MH % dB

Transmit Fre¢ Error 1

% JB Bandwidth

Copyright 2008-2005 Agilent Technologies
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802.11n20

Frequency L
== Agilent T |Fregq/Channel
Ch Freq 5.18 GHz Trig Free| o comier Fred

Occupied Bandwidth I e
Center 5.180000000 GHz Start Freq
516560688 GHz
#Atte B
Stop Freq
WFWW-WM'M-WA"#MsﬁWW C.1 95ARRAG GHz
‘.Jf '..'nd.lww

nsatcdods b PR CF Step
3.00000068 MHz
Auto Man
Freq Offset

0.60000B08 Hz

e #UBH 3 MHz

- = - Signal Track
Occupied Bandvidth Occ BH % Pur 24 0 0ff

17.8151 MHz x dB

Transmit Freq Error 4

% dB Bandwidth
Copyright 2000-2005 Agilent Technologies

Frequency M
5 Agilent T |Freg/Channel

Center Freq

Ch Freq 5.2 GHz Trig Fres | ¢ ponnons GHz

Occupied Bandwidth I e

Center 5.200000000 GHz Start Freq
518500000 GHz

Stop Freq
5.21560068 GHz

CF Step
3.00000008 MHz
Auto Man

Freq Offset
B.AAEBAAEA Hz

4‘ .- “II_IIE:H E: MHE

— - . - Signal Track
Occupied Bandwidth Occ BH % Pur e 0n 0ff

17.8423 MHz x dB

Transmit Freq Error z

% dB Bandwidth
Copyright 2000-2005 Agilent Technologies
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Frequency H
5 Agilent T |Freg/Channel

Center Freq

Ch Freq 5.24 GHz Trig Free C 24000060 GHe

Decupied Bandwidth I
Center 5.240000000 GHz Start Freq
5.22500000 GHz

#Atte B
Stop Freq
QT 525500060 GHz
s

> rterfi CF Step
300000000 MHz
Autn Man
Freq Offset

B.00008880 Hz
ﬂll_llE:H E: MHE

- - - Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff

17.9876 MHz % dB

Transmit Fre¢ Error
% JB Bandwidth

Copyright 2008-2005 Agilent Technologies

802.11n40
Frequency L
= Agilent T |Freg/Channel

Center Freq

Ch Freq 5.19 GHz Trig Free| c 19pp0000 GH=

Occupied Bandwidth 1]
Center 5.190000000 GHz

B

Start Freq
5.14980888 GHz

Stop Freq
5.24888888 GHz

CF Step
1606000600 MH=z
Auto Man

Freq Offset
B.ARRREEEE Hz

sUBH 3 MHz

- = - - Signal Track
Occupied Bandwidth Occ BH % Pur | 0 OfFf

375125 MHz % dB

Transmit Freq Error 1 Hz
x dB Bandwidth z

Copyright 2000-2005 Agilent Technologies
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Frequency H

42 Agilent T |Freqr’thanne|

Ch Freq 5.23 GHz Trig Free 55?5‘&%%5%?@
Occupied Bandwidth 1 ]
Center 5.230000000 GH= Start Freq
5.13000008 GHz
Stop Freq
5.28000000 GHz
CF Step
160000008 MH>
Auto Man

Freq Offset
A.ARRAAAAA Hz

#YBH 3 MH=

» - . — Signal Track
Occupied Bandwidth Occ BH % Pur On Off

38.0999 MHz ® dB

Transmit Freq Error
¥ dB Bandwidth

Copyright 2000-2005 Agilent Technologies

999

Frequency e Frequency | 26 dB Bandwidth Bandwidth
Band (MHz) (MHz) (MHz)
5260 28.197 16.808
802.11a 5300 26.262 16.765
5320 26.225 16.887
5260 29.236 17.999
U-NIT2A 802.11n20 5300 29.571 18.031
5320 29.423 17.970
5270 78.300 38.537
802.11n40 5310 73.449 37.563

Test Plots as bellow:

TTRF15.407_V1 © 2015Intertek
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802.11a
Frequency L

2 Agilent T |Freq/Channel
Ch Freq 5.6 GHz Trig Free| o enter Fred

Decupied Bandwidth I
Center 5.260000000 GHz Start Freq
5.24500088 GHz
Stop Freq
f.uf-Lhm_w.hmrwmpm&uwwwwmaﬁm C.2750RBRE GHz

e

R CF Step
306000688 MHz
Autn Man
Freq Offset

B.00008880 Hz
ﬂll_llE:H E: MHE

.- ) - . : Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff

16.8879 MHz % dB

Transmit Fre¢ Error
¥ dB Banduidth 7 MHz

Copyright 2008-2005 Agilent Technologies

Frequency M
2 Agilent T |Freq/Channel
: Center Freq
Ch Freq 5.3 GHz Trig Free C 30000000 GHe
Decupied Bandwidth I
Center 5.300000000 GHz Start Freq
5.28500008 GHz
#Atten 30
Stop Freq
?*W'W“”“*-ﬁﬂm“‘*“-“"“""ﬁ 5.31500088 GHz
ot oy
g WORLE! S bt CF Step
306000688 MHz
Autn Man
Freq Offset
. S350 88 GHa 0.00000000 Hz
| #UBH
) ) . —— Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff

16.7654 MHz % dB

Transmit Fre¢ Error 1 kHz
% JB Bandwidth 4

Copyright 2008-2005 Agilent Technologies
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Frequency H

5 Agilent T |Freg/Channel

A
Ch Freq 5.32 GHz Trig Free| o Sonter Fred

Decupied Bandwidth I

Center 5.320000000 GHz Start Freq
5.20500008 GHz
Stop Freq
5.33500088 GHz
CF Step
200000008 MHz
Autn Man
Freq Offset

5.60800000 Hz

# ||_|I E: H

- - - Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff

16.8863 MHz % dB

Transmit Fre¢ Error 872 kHz
¥ dB Banduidth : z

Copyright 2008-2005 Agilent Technologies

802.11n20
Frequency L
5 Agilent T |Freg/Channel

Ch Freq  5.26 GHz Trig Froo| < Selior Fred

Occupied Bandwidth I e

Center 5.260000000 GHz Start Freq
524500000 GHz

Stop Freq
5.27500008 GHz

CF Step
3.00000008 MHz
Auto Man

Freq Offset
B.AAEBAAEA Hz

4‘ .- “II_IIE:H E: MHE

— - . - Signal Track
Occupied Bandwidth Occ BH % Pur e 0n 0ff

17.9992 MHz x dB

Transmit Freq Error
% dB Bandwidth

Copyright 2000-2005 Agilent Technologies
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Frequency M

5 Agilent T |Freg/Channel

A
Ch Freq 5.3 GHz Trig Free| o Sonter Fred

Decupied Bandwidth I

Center 5.300000000 GHz Start Freq
5.28500000 GHz
Stop Freq
5.31560088 GHz
CF Step
200000008 MHz
Autn Man
Freq Offset

B.00008880 Hz
ﬂll_llE:H E: MHE

- - - Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff

18.0306 MHz % dB

Transmit Fre¢ Error z
¥ dB Banduidth ' 4

Copyright 2008-2005 Agilent Technologies

Frequency H
2 Agilent T |Freq/Channel

Ch Freq 5.32 GHz Trig Free 555@"@?@%5 rei(z‘

Decupied Bandwidth I

Center 5.320000000 GHz Start Freq
530500000 GHz

Stop Freq
5.33506680 GHz

CF Step
300008000 MHz
Autn Man

Freq Offset
0.A0066800 Hz

e #YBH 3 MHz

- - Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff

17.9702 MHz % dB

Transmit Fre¢ Error ! Hz
% JB Bandwidth z

Copyright 2008-2005 Agilent Technologies
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802.11n40
Frequency L
= Agilent T |Freg/Channel

Center Freq

Ch Freq 5.27 GHz Trig Free 5 57000000 GHz
Occupied Bandnidth 1 ]
Center 5.270000000 GH=z Start Freq
D.220000868 GHz
Stop Freq
5.32080000 GHz
CF Step
180080006 MHz
Auto Man

Freq Offset
B.0BEREEEE Hz

#YBH 3 MHz

- - - Signal Track
Occupied Bandwidth Occ BH % Pur On OfFf

38.5374 MHz % dB

Transmit Freq Error
x dB Bandwidth

Copyright 2000-2005 Agilent Technologies

Frequency H
Agilent T |Freg/Channel

Center Freq

Ch Freq 5.31 GHz Trig Free 5 31900060 GHz
Occupied Bandnidth 1 ]
Center 5.310000000 GH=z Start Freq
D.26000086 GHz
Stop Freq
5.36080000 GHz
CF Step
180080006 MHz
Auto Man

Freq Offset
B.0BEREEEE Hz

1 MH=z

' - - Signal Track
Occupied Bandwidth Occ BH % Pur On OfFf

37.5634 MHz % dB

Transmit Freq Error

x dB Bandwidth
Copyright 2000-2005 Agilent Technologies
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FCC ID: Q9DAPINH103

0
Fr]egcgleélcy Mode Frf&lﬁ;)cy 26 dB Bandwidth Bar?c?vf;dth
(MHZ) (MHZ)
5500 27.550 16.817
802.11a 5600 29.080 16.983
5720 28.100 16.908
5500 24.290 17.872
U-NII 2C 802.11n20 5600 27.740 17.918
5720 24.780 17.890
5510 55.350 36.914
802.11n40 5590 57.810 36.866
5710 54.990 36.753
Test Plots as bellow:
802.11a
Frequency L

BE Keysight Spectrum Analyzer - Occupied BW
: -

Span 30.000 MHz _

Ref 20.00 dBm

#Res BW 300 kHz

Occupied Bandwidth

(.
#FGain:Low

[ SENSE:INT]

ALIGN AUTO | 06:25:26 AMJan 28, 2016

— ) Trig: FreeRun
#Atten: 40 dB

#VBW 1 MHz

Total Power

16.817 MHz

Transmit Freq Error -10.195 kHz

x dB Bandwidth

27.55 MHz x dB

Center Freq: 5.500000000 GHz
Avg[Hold:>10/10

OBW Power

20.7 dBm

99.00 %
-26.00 dB

Radio Std: None

Radio Device: BTS

TracelDetector

Clear Write

Average

MaxHold

Min Hold

|

Detector
Average »
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Frequency M

[ sight Spectrum Analyzer - Occupie
Keysight Sp Analyzer - Occupied BW
: -

[ SENSE:INT] | ALIGN AUTO

| 06:16:55 AMJan 28, 2016

Center Freq: 5.600000000 GHz Radio Std: None
— ) Trig: FreeRun Avg|Hold:>10/10

.
HFGainLow  #Atten: 40 dB

#Res BW 300 kHz #VBW 1 MHz

Total Power 22.0 dBm

Occupied Bandwidth
16.983 MHz
-24.504 kHz
29.08 MHz

99.00 %
-26.00 dB

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Radio Device: BTS

TracelDetector

Clear Write

Average

MaxHold

Min Hold

Detector
Average »

|

FCC ID: Q9DAPINH103

Man

Frequency H

BE Keysight Spectrum Analyzer - Occupied BW
T

RF 00  DC [ SENSE:INT] | ALIGN AUTO

|06:18:42 AMJan 28, 2016

Center Freq: 5.720000000 GHz
S Trig: Free Run Avg|Hold:>10/10
#Atten: 40 dB

Center Freq 5.720000000 GHz

(
#IFGain:Low

Radio Std: None

Radio Device: BTS

Center 5.72 GHz

#Res BW 300 kHz #VBW 1 MHz

Total Power 21.2 dBm

Occupied Bandwidth

16.908 MHz
-2.399 kHz
28.10 MHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

wsc| 3 Alignment Completed

PR

TracelDetector

Clear Write

Average

Max Hold

Min Hold

Detector
Average P

Man

Page 24 of 100
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802.11n20
Frequency L

FCC ID: Q9DAPINH103

BE Keysight Spectrum Analyzer - Occupied BW

RF [ SENSE:INT] | ALIGN AUTC  [06:36:45 AMJan 28, 2016

Radio Std: None

Center Freq: 5.500000000 GHz
S Trig: Free Run Avg|Hold:>10/10
#Atten: 40 dB

Span 30.000 MHz

i
#IFGain:Low Radio Device: BTS

#VBW 1 MHz

Total Power 20.8 dBm

Occupied Bandwidth

17.872 MHz
24.017 kHz
24.29 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

99.00 %
-26.00 dB

TracelDetector

Clear Write

Average

Max Hold

Min Hold

Detector
Average P
Man

Frequency M

BE Keysight Spectrum Analyzer - Occupied BW
T

[ SENSE:INT] ALIGN 2UTO  |06:20:21 AMJan 28,2016

RF 50Q DC |
Center Freq 5.600000000 GHz Center Freq: 5.600000000 GHz
— ) Trig: FreeRun Avg|Hold:>10/10

.
HFGainLow  #Atten: 40 dB

Radio Std: None

Radio Device: BTS

#Res BW 300 kHz #VBW 1 MHz

Total Power 21.6 dBm

Occupied Bandwidth
17.918 MHz
-12.707 kHz
27.74 MHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

TracelDetector

Clear Write

Average

MaxHold

Min Hold

|

Detector
Average »

TTRF15.407_V1 © 2015Intertek
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Frequency H

BE Keysight Spectrum Analyzer - Occupied BW
{ RE 50Q DC [ SENSE:INT] | ALIGN 2UTO  |06:21:42 AMJan 28, 2016
Center Freq 5.720000000 GHz Center Freq: 5.720000000 GHz Radio Std: None Trace/Detector
— ) Trig: FreeRun Avg|Hold:>10/10

.
HFGainLow  #Atten: 40 dB

Radio Device: BTS

Clear Write

Average

MaxHold

#Res BW 300 kHz #VBW 1 MHz Min Hold

Occupied Bandwidth Total Power 21.1 dBm

17.890 MHz Detector

Average »
Transmit Freq Error 5.995 kHz OBW Power 99.00 % Auto Man

x dB Bandwidth 24.78 MHz x dB -26.00 dB

|

802.11n40
Frequency L

BE Keysight Spectrum Analyzer - Occupied BW
{ RE 50Q DC [ SENSE:INT] | ALIGN 2UTO  |06:33:46 AMJan 28, 2016
Center Freg: 5510000000 GHz Radio Std: None Tracel/Detector
= Trig: Free Run Avg|Hold:>10/10
#Atten: 40 dB

Center Freq 5.510000000 GHz

(
#FGain:Low

Radio Device: BTS

Clear Write

Average

MaxHold

#VBW 3 MHz Min Hold

Occupied Bandwidth Total Power 21.8 dBm

36.914 MHz Detector

Average »

|

Transmit Freq Error 74.133 kHz OBW Power 99.00 %
x dB Bandwidth 55.35 MHz xdB -26.00 dB

TTRF15.407_V1 © 2015Intertek
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Frequency M

[ sight Spectrum Analyzer - Occupie
Keysight Sp Analyzer - Occupied BW
: -

[ SENSE:INT] | ALIGN 2UTO  |06:23:48 AMJan 28,2016

Center Freq: 5.5690000000 GHz Radio Std: None
— ) Trig: FreeRun Avg|Hold:>10/10

.
HFGainLow  #Atten: 40 dB

Radio Device: BTS

#VBW 3 MHz

Total Power 21.7 dBm

Occupied Bandwidth

36.866 MHz
11.691 kHz
57.81 MHz

99.00 %
-26.00 dB

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

TracelDetector

Clear Write

Average

MaxHold

Min Hold

Detector
Average »

|

FCC ID: Q9DAPINH103

Man

Frequency H

BE Keysight Spectrum Analyzer - Occupied BW
T

RF 00  DC [ SENSE:INT] | ALIGN AUTO

|06:24:49 AMJan 28, 2016

Center Freq: 5.710000000 GHz Radio Std: None
1 Trig: Free Run Avg|Hold:>10/10

]
™ #Atten: 40 dB

Center Freq 5.710000000 GHz

(
#IFGain:Low

Radio Device: BTS

#VBW 3 MHz

Total Power 20.8 dBm

Occupied Bandwidth

36.753 MHz
39.462 kHz
54.99 MHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

TracelDetector

Clear Write

Average

Max Hold

Min Hold

Detector
Average P

Man

TTRF15.407_V1 © 2015Intertek

Page 27 of 100



Intertek FCC ID: Q9DAPINH103

4. Minimum 6dB Bandwidth

Test result: PASS
4.1 Limit

For systems using digital modulation techniques that may operate in the 5725 - 5850 MHz
band, the minimum 6 dB bandwidth shall be at least 500 kHz.

4.2 Test Configuration

Spectrum Analyzer

RF input

&

EUT

™

Antenna connector

4.3 Test Procedure and test setup

The minimum 6dB Bandwidth was measured from the antenna port of the EUT according to
the measurement method refers to KDB 789033D02 vO1: Section C.

a) Set RBW = 100 kHz.

b) Set the video bandwidth (VBW) >3 x RBW.

c¢) Detector = Peak.

d) Trace mode = max hold.

e) Sweep = auto couple.

) Allow the trace to stabilize.

g) Measure the maximum width of the emission that is constrained by the frequencies
associated with the two outermost amplitude points (upper and lower frequencies) that are
attenuated by 6 dB relative to the maximum level measured in the fundamental emission.

Note: The automatic bandwidth measurement capability of a spectrum analyzer or EMI
receiver may be employed if it implements the functionality described above.

TTRF15.407_V1 © 2015Intertek
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4.4 Test Protocol

Temperature : 25°C
Relative Humidity : 55%
Minimum 6dB
: Frequency Bandwidth Limits
Modulation (MHz) (MHz) (MHz)
Port 0 Port 1
5745 16.036 15.710 >0.5
802.11a 5785 16.064 16.309 >0.5
5825 16.322 16.051 >0.5
5745 17.608 16.703 >0.5
802.11n20 5785 17.611 17.629 >0.5
5825 17.599 17.568 >0.5
5755 35.868 35.729 >0.5
802.11n40
5795 35.720 35.444 >0.5

Test Plots as bellow:

TTRF15.407_V1 © 2015Intertek
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802.11a
Frequency L — Chain 0
== Agilent T |Fregq/Channel

|
. Center Freq
Ch Freq 5.745 GHz Trig Free C 74SG0066 GHe

Occupied Bandwidth I e
Center 5.745000000 GHz Start Freq
5.73000008 GHz
Atte B

Stop Freq
3 ?,J‘....,..\'Wd'luuqn.upv-ndnq-ywa"‘whhb-d\J [T 5 o ? 6 @ @ @ @ @ @ G H =
S CF Step
300000008 MHz
Auto Man
Freq Offset
B.ABAAEERE Hz
- - - Signal Track
Occupied Bandvidth Occ BH % Pur & o 0ff

16.6877 MHz x dB

Transmit Freq Error
% dB Bandwidth

Printer not responding

Frequency M — Chain 0

5 Agilent T |Freg/Channel
Ch Freq 5.785 GHz Trig Free| o semter Fred

Occupied Bandwidth I e
Center 5.785000000 GHz Start Freq
5.7 7000088 GHz

Atte B

Stop Freq
Egu o ordresbeeeti, ¢ 550600000 GHz
n;.l.w\i"uw““w' [t SO CF st9p
3.00000068 MHz
Auto Man
Freq Offset

0.60000B08 Hz

1 100

— - - Signal Track
Occupied Bandwidth Occ BH % Pur e 0n 0ff

17.8311 MHz x dB

Transmit Freq Error z
% dB Bandwuidth 4

Printer not responding

TTRF15.407_V1 © 2015Intertek
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- Agilent

Frequency H — Chain 0

FCC ID: Q9DAPINH103

T |Freg/Channel

|
Center Freq

Ch Freq 5.325 GHz
Decupied Bandwidth

Trig Free| ¢ cocoppen oz

Start Freq

Center 5.825000000 GHz
581000000 GHz

Atte E

= r_.-l‘p#-_l'}\-‘durh‘u—lr h.ll'u\l'\l*]‘l.“.-l.l r.,\-uJ‘hfhﬂ-dq-u'h,-_ﬂ.'wML oy &~

TR Leacaids

Stop Freq
5.340086680 GHz

CF Step
300008000 MHz
Autn Man

Freq Offset
0.A0066800 Hz

Occupied Bandwidth Occ BH % Pwr
17.4153 MHz X dB

Transmit Fre¢ Error - z
¥ dB Banduidth 4

Signal Track
On Off

Frequency L — Chain 1
- Agilent

Printer not responding

T |Freq/Channel

Ch Freq G5.745 GHz
Decupied Bandwidth

Center Freq

Trig Free| ¢ 5icopp00 oz

StartFre

Center 5.745000000 GHz q
573000000 GHz

#tten 20

3 l@_.'wﬂ'mw'uhhl'w,u...r-_n.l Ir_w'l.-,.,JL-.-.-a'w-x'meL.t.l' L
w 1

...lmv'm"-""““*“'w

Stop Freq
5760086680 GHz

| CF Step
300008000 MHz
Autn Man

Freq Offset
0.A0066800 Hz

Occ BH % Pwr
16.4458 MHz % dB

Transmit Fre¢ Error kHz
% JB Bandwidth 15.718 MHz

Occupied Bandwidth

Signal Track
On Off

Page 31 of 100
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Frequency M — Chain 1

5 Agilent T |Freg/Channel
|
Ch Freq 5.785 GHz Trig Free| o Senter Fred
Decupied Bandwidth I
Center 5.785000000 GHz Start Freq
5.77000688 GHz
#Atte E
Stop Freq
3 ?pwn\MLmleMhul psbrrbgi e sniod & 5.500E0008 GHz
|‘;'l_|b“.1u\|'|"l,'lwm'\r o Lk CF step
306000688 MHz
Autn Man
Freq Offset

5.60800000 Hz

- - - Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff

16.4818 MHz % dB

Transmit Fre¢ Error ' Hz
% JB Bandwidth '

Copyright 2008-2005 Agilent Technologies

Frequency H — Chain 1

2 Agilent T |Freq/Channel
Ch Freq 5.825 GHz Trig Free| o Conier Fred

Decupied Bandwidth I
Center 5.825000000 GHz Start Freq
5.81000000 GHz

#Htten 20
Stop Freq
jfwdlMI’MWh'M\" padogrdonefsed e o 5.54000008 GHz
W
b

v mlnw.\“."’" I‘\"""“"‘MWM..;; CF StED
200000008 MHz
Autn Man
Freq Offset
B.AARBARGA Hz
- - - Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff

16.6875 MHz % dB

Transmit Fre¢ Error 7
% JB Bandwidth 1 1 MHz

Copyright 2008-2005 Agilent Technologies
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Intertek
Frequency L — Chain 0

== Agilent T |Fregq/Channel

|
: Center Freq
Ch Freq 5.745 GHz Trig Free C 74SG0066 GHe
Occupied Bandwidth I e
Center 5.745000000 GHz Start Freq
5.73000008 GHz
Atte E
Stop Freq
5 ottt ool oy € 576600000 GHz
i i b
b kel e CF Step
300000008 MHz
Auto Man
Freq Offset
B.ABAAEERE Hz
- - - Signal Track
Occupied Bandvidth Occ BH % Pur & o 0ff

17.7221 MHz x dB

Transmit Freq Error
% dB Bandwidth

Printer not responding

Frequency M — Chain 0

5 Agilent T |Freg/Channel
Ch Freq  5.785 Gz Trig Free| o semter Fred

Occupied Bandwidth I e
Center 5.785000000 GHz Start Freq
5.7 7000088 GHz

Atte B

Stop Freq
> ?-u\Jd\-,.J1l-‘._FJ'"'rVi-w-IJJ‘lw)‘if'uIFIqhd‘hﬁhm‘mﬁ'ﬂﬁﬁrll_nﬂﬂhf? Fa 5 . 8 @ @ @ @ @ @ @ G H z
N——r RV CF Step
3.00000068 MHz
Auto Man
Freq Offset

0.60000B08 Hz

1 100

— - - Signal Track
Occupied Bandwidth Occ BH % Pur e 0n 0ff

17.7820 MHz x dB

Transmit Freq Error  -15
% dB Bandwidth 17.

Printer not responding

FCC ID: Q9DAPINH103
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Frequency H — Chain 0

5 Agilent T |Freg/Channel
|
Ch Freq 5.825 GHz Trig Free| o Conier Fred
Decupied Bandwidth I
Center 5.825000000 GHz Start Freq
581060688 GHz
Atte B
Stop Freq
G T S e TR S e 9 5.84000000 GHz
) ¥ %
| repvtintpmsorir” CF Step
306000688 MHz
Autn Man
Freq Offset

5.60800000 Hz

- - - Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff

17.7694 MHz % dB

Transmit Fre¢ Error  -25.¢ Hz
% JB Bandwidth

Printer not responding

Frequency L — Chain 1

2 Agilent T |Freq/Channel
Ch Freq 5.745 GHz Trig Free| o Sonter Fred

Decupied Bandwidth I
Center 5.745000000 GHz Start Freq
5.73000000 GHz

#Htten 20
Stop Freq
_>?,,w..«'u~;—.v.1..n-M-.-ﬂn..-q'-ma.n,wwm_wmﬂ.mw\. ""T 5.76000088 GHz
) k".r..c

T Lt A ey 3.@@@@5@%@8 mg
Autn Man
Freq Offset
B.AARBARGA Hz
- - - Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff

17.6822 MHz % dB

Transmit Fre¢ Error
¥ dB Banduidth 1 z

Copyright 2008-2005 Agilent Technologies
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Frequency M — Chain 1

5 Agilent T |Freg/Channel
A
Ch Freq  5.785 GHz Trig Free| o Senter Fred
Decupied Bandwidth I
Center 5.785000000 GHz Start Freq
577000060 GHz
#Atte B
Stop Freq
NS - JE FULESYS TRRT SN Y Iu-r-'n.\a"-f\-f"mﬂ"m"-m%.r% « 250000009 GHz
| ')
”,d
gl CF Step
e 300000006 MHz
Autn Man
Freq Offset

5.60800000 Hz

- - - Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff

17.6264 MHz % dB

Transmit Fre¢ Error Hz
¥ dB Banduidth '

Copyright 2008-2005 Agilent Technologies

Frequency H — Chain 1

2 Agilent T |Freq/Channel
Ch Freq 5.825 GHz Trig Free| o Conier Fred

Decupied Bandwidth I
Center 5.825000000 GHz Start Freq
5.81000000 GHz

#Htten 20
Stop Freq
Y @. . I.L'Ml\-w"‘hﬂ"!ﬂnfd‘h}"'-‘-l\#l IMJ‘I\—_JI“‘J."LA,.PF"’\—MMJN# £« 5.84000000 GHz
HN‘I Y |

IPRTIFIY. L M"‘"r'-\wﬂm—,‘rr CF Step
200000008 MHz
Autn Man
Freq Offset
B.AARBARGA Hz
- - - Signal Track
Occupied Bandwidth Occ BH % Pur On 0ff

17.7843 MHz % dB

Transmit Fre¢ Error
% JB Bandwidth

Copyright 2008-2005 Agilent Technologies
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802.11n40
Frequency L — Chain 0
== Agilent T |Fregq/Channel

|
: Center Freq
Ch Freq 5.755 GHz Trig Free C 7CCRR006 GHe

Occupied Bandwidth I e
Center 5.755000000 GHz Start Freq
5.72500088 GHz
Atte B
Stop Freq
> ?‘MW‘H"M“H“J\'J"H Jr‘“""*-""'“"“""*'*"‘"“"\"'“"'w'h' J-w -« 578500000 GHz
Y
JE—— o | CF Ste

G.A0EAREAE MHz
Auto Man
Freq Offset
B.AAEBAAEA Hz
- - - Signal Track
Occupied Bandvidth Occ BH % Pur & o 0ff

36.2971 MHz x dB

Transmit Freq Error 44 kHz
% dB Bandwuidth z

Printer not responding

Frequency H — Chain 0

5 Agilent T |Freg/Channel
Ch Freq 5.795 GHz Trig Free| o senter Fred
Occupied Bandwidth I e
Center 5.795000000 GHz Start Freq
576500088 GHz
Atte B
Stop Freq
_)?&Mww'uMk.mﬂm,umluw\.wh\.mmwwm(_ 2.62500000 GHz
| L
HHW"’MN# ""%m-#.mm\m CF Step
G.A0EAREAE MHz
Auto Man
Freq Offset

0.60000B08 Hz

1 106

— - Signal Track
Occupied Bandwidth Occ BH % Pur e 0n 0ff

36.2879 MHz x dB

Transmit Freq Error
% dB Bandwidth

Printer not responding
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Frequency L — Chain 1

FCC ID: Q9DAPINH103

T |Freg/Channel

Ch Freqg
Decupied Bandwidth

5.755 GHz

Center 5.755000000 GHz

#Atte E

= %HJL!'MWJ;‘M.;‘UMMI“ rebertiiiob bl K-
i

el

Center Freq

Trig Free| ¢ 5cooppen ofiz

Start Freq
5.72500008 GHz

Stop Freq
573506680 GHz

R T CF Step
e 6.00000000 MH-

Autn Man

Freq Offset
0.A0066800 Hz

Occ BH % Pwr
% dB

Occupied Bandwidth

36.1774 MHz

Transmit Fre¢ Error  -71.211 kHz
% JB Bandwidth z

Signal Track
On Off

Frequency H — Chain 1
- Agilent

Copyright 2008-2005 Agilent Technologies

T |Freq/Channel

Ch Freqg
Decupied Bandwidth

5.795 GHz

#tten 20

e?wmmmmwmﬁ mem’w.h\ww'\-.w «
) ‘] ‘
e o

Center Freq

Trig Free| ¢ 5qcoppen ofiz

Center 5.795000000 GHz

Start Freq
5.76500008 GHz

Stop Freq
5.82506680 GHz

CF Step
600066000 MHz
Autn Man

Freq Offset
0.A0066800 Hz

Occ BH % Pwr
% dB

Occupied Bandwidth

36.1940 MHz

Transmit Fregq Error kHz
¥ dB Bandwidth 4 MHz

Signal Track
On Off
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5. Maximum Conducted Output Power

Test result: Pass
5.1 Test limit

[ ] 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. The maximum e.i.r.p.at any elevation
angle above 30 degrees from the horizon must not exceed 125 mW (21 dBm).

DX 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.

[_] 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.

[ ] 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.

DX For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum conducted output
power over the frequency bands 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 megahertz.

X] For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency
band of operation shall not exceed 1 W.

If transmitting antennas of directional gain greater than 6dBi are used, the maximum
conducted output power shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6dBi.

TTRF15.407_V1 © 2015Intertek
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5.2 Test Configuration

Power Meter

RF input

©

EUT

™

Antenna connector

5.3 Test procedure and test setup

The power output per FCC §15.407(a) was measured on the EUT using a 50 ohm RF cable
connected to spectrum analyzer and the measurement method refer to 789033 D02 General
UNII Test Procedures New Rules vO1: Method PM.

Method PM(Measurement using an RF average power meter):
(1) Measurements may be performed using a wideband RF power meter with a thermocouple
detector or equivalent if all of the conditions listed below are satisfied.

e The EUT is configured to transmit continuously or to transmit with a constant duty
cycle.
e Atall times when the EUT is transmitting, it must be transmitting at its maximum
power control level.
e The integration period of the power meter exceeds the repetition period of the
transmitted signal by at least a factor of five.
(i1) If the transmitter does not transmit continuously, measure the duty cycle, x, of the
transmitter output signal as described in section B).
(ii1)) Measure the average power of the transmitter. This measurement is an average over
both the on and off periods of the transmitter.

(iv) Adjust the measurement in dBm by adding 10 log(1/x) where x is the duty cycle (e.g.,
10 log(1/0.25) if the duty cycle is 25 percent).
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5.4 Test protocol
Temperature 25°C

Relative Humidity 55 %

U-NII-1 Band Conducted Power:

FCC ID: Q9DAPINH103

Frequenc Reading (dBm) LUy Total Limit
Mode d y cycle Power Margin (dB)
(MHZ) Port 0 Port 1 factor (dBm) (dBm)
5180 18.13 17.64 0.14 21.05 30.00 8.95
802.11a 5200 17.94 17.56 0.14 2091 30.00 9.09
5240 17.79 17.29 0.14 20.70 30.00 9.30
5180 18.19 17.79 0.29 21.30 30.00 8.70
802.11n20 5200 17.86 17.47 0.29 20.97 30.00 9.03
5240 17.65 17.22 0.29 20.74 30.00 9.26
5190 18.25 17.45 0.36 21.24 30.00 8.76
802.11n40
5230 18.18 17.51 0.36 21.23 30.00 8.77
U-NII-2A Band Conducted Power:
Power limit calculation:
Frequency Mode 26dB bandwidth 11+10log B Chosen limit
range (MHz) (MHz2) (dBm) (dBm)
802.11a 26.225 25.19 24.00
5250 - 5350 802.11n20 29.236 25.66 24.00
802.11n40 73.449 29.66 24.00

Note: 1. Chosen limit is 24dBm or 11dBm + 10logB(26dB bandwidth) which is lesser;

Reading (dBm Duty Total ..
Mode B 9 ) cycle Power HI7i Margin (dB)
(MHZ) Port 0 Port 1 factor (dBm) (dBm)
5260 19.21 19.41 0.14 22.47 24.00 1.53
802.11a 5300 18.79 18.82 0.14 21.96 24.00 2.04
5320 18.81 18.75 0.14 21.93 24.00 2.07
5260 18.85 19.16 0.29 22.31 24.00 1.69
802.11n20 5300 18.45 18.11 0.29 21.59 24.00 2.41
5320 18.16 18.18 0.29 21.47 24.00 2.53
5270 17.81 17.56 0.36 21.06 24.00 2.94
802.11n40
5310 17.61 17.86 0.36 21.11 24.00 2.89
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U-NII-2C Band Conducted Power:
Power limit calculation:

FCC ID: Q9DAPINH103

Frequency Mode 26dB bandwidth 11+10log B Chosen limit
range (MHz) (MHz) (dBm) (dBm)
802.11a 27.550 25.40 24.00
5470 - 5725 802.11n20 24.290 24.85 24.00
802.11n40 54.990 28.40 24.00

Note: 1. Chosen limit is 24dBm or 11dBm + 10logB(26dB bandwidth) which is lesser;

Mode B Reading (dBm) (E;/uctlz I;rgvtvaelr s Margin (dB)
(MH2) PortO | Portl | factor | (dBm) (dBm)
5500 17.21 17.28 0.14 20.40 24.00 3.60
802.11a 5600 17.54 17.65 0.14 20.75 24.00 3.25
5720 17.22 17.13 0.14 20.33 24.00 3.67
5500 17.13 17.02 0.29 20.38 24.00 3.62
802.11n20 5600 17.43 17.36 0.29 20.70 24.00 3.30
5720 17.18 17.27 0.29 20.53 24.00 3.47
5510 17.85 18.15 0.36 21.38 24.00 2.62
802.11n40 5590 17.27 17.19 0.36 20.60 24.00 3.40
5710 17.36 17.32 0.36 20.71 24.00 3.29
U-NII-3 Band Conducted Power:
oge | Frecueney | Readna@EI) | ol | oot | L prarin e
ort 0 Port 1 (mw) (dBm)
5745 17.98 17.04 0.14 20.69 30.00 9.31
802.11a 5785 17.91 17.03 0.14 20.65 30.00 9.35
5825 17.85 17.16 0.14 20.67 30.00 9.33
5745 18.15 17.10 0.29 20.96 30.00 9.04
802.11n20 5785 17.68 17.02 0.29 20.66 30.00 9.34
5825 17.85 17.16 0.29 20.82 30.00 9.18
20211140 5755 17.98 17.12 0.36 20.94 30.00 9.06
5795 17.65 17.16 0.36 20.78 30.00 9.22

TTRF15.407_V1 © 2015Intertek
Page 41 of 100




Intertek FCC ID: Q9DAPINH103

6. Power spectral density
Test result: Pass
6.1 Test limit

[_] For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum power
spectral density shall not exceed 17 dBm in any 1 megahertz band.

X For an indoor access point operating in the band 5.15-5.25 GHz, the maximum power
spectral density shall not exceed 17 dBm in any 1 megahertz band.

[_] For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum power
spectral density shall not exceed 11 dBm in any 1 megahertz band.

[ For the 5.15-5.25 GHz The e.i.r.p. spectral density shall not exceed 10 dBm in any 1.0
MHz band.

X For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum power spectral density
shall not exceed 11 dBm in any 1 megahertz band.

X For the band 5.725-5.85 GHz, the maximum power spectral density shall not exceed 30
dBm in any 500-kHz band.

If the transmitting antenna of directional gain greater than 6dBi is used, the PSD shall be
reduced by the amount in dB that the directional gain of the antenna exceeds 6dBi.

If there have a beamforming type, the limit should be the less of original and original + 6 —
antenna gain-beamforming gain.

6.2 Test Configuration

Spectrum Analyzer

RF input

©

EUT

™

Antenna connector
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4.3 Test procedure and test setup

The power spectral density per FCC §15.407(a) was measured from the antenna port of the
EUT according to the measurement method refer to KDB 789033D02 vO01: section F.

1. Create an average power spectrum for the EUT operating mode being tested by following
the instructions in section II.E.2. for measuring maximum conducted output power using a
spectrum analyzer or EMI receiver: select the appropriate test method (SA-1, SA-2, SA-3, or
alternatives to each) and apply it up to, but not including, the step labeled, “Compute
power...”. (This procedure is required even if the maximum conducted output power
measurement was performed using a power meter, method PM.)

2. Use the peak search function on the instrument to find the peak of the spectrum and record
its value.

3. Make the following adjustments to the peak value of the spectrum, if applicable: a) If
Method SA-2 or SA-2 Alternative was used, add 10 log(1/x), where x is the duty cycle, to
the peak of the spectrum.

b) If Method SA-3 Alternative was used and the linear mode was used in step I1.E.2.g)(viii),
add 1 dB to the final result to compensate for the difference between linear averaging and
power averaging.

4. The result 1s the Maximum PSD over 1 MHz reference bandwidth.

5. For devices operating in the bands 5.15-5.25 GHz, 5.25-5.35 GHz, and 5.47-5.725 GHz,
the above procedures make use of 1 MHz RBW to satisfy directly the 1 MHz reference
bandwidth specified in § 15.407(a)(5). For devices operating in the band 5.725-5.85 GHz,
the rules specify a measurement bandwidth of 500 kHz. Many spectrum analyzers do not
have 500 kHz RBW, thus a narrower RBW may need to be used. The rules permit the use of
a RBWs less than 1 MHz, or 500 kHz, “provided that the measured power is integrated over
the full reference bandwidth” to show the total power over the specified measurement
bandwidth (i.e., 1 MHz, or 500 kHz). If measurements are performed using a reduced
resolution bandwidth (< 1 MHz, or < 500 kHz) and integrated over 1 MHz, or 500 KHz
bandwidth, the following adjustments to the procedures apply: a) Set RBW > 1/T, where T is
defined in section I1.B.l.a).

b) Set VBW >3 RBW.

¢) If measurement bandwidth of Maximum PSD is specified in 500 kHz, add
10log(500kHz/RBW) to the measured result, whereas RBW (< 500 kHz) is the reduced
resolution bandwidth of the spectrum analyzer set during measurement.

d) If measurement bandwidth of Maximum PSD is specified in 1 MHz, add
10log(IMHz/RBW) to the measured result, whereas RBW (< 1 MHz) is the reduced
resolution bandwidth of spectrum analyzer set during measurement.

e) Care must be taken to ensure that the measurements are performed during a period of
continuous transmission or are corrected upward for duty cycle.

Note: As a practical matter, it is recommended to use reduced RBW of 100 kHz for the
sections 5.c¢) and 5.d) above, since RBW=100 kHZ is available on nearly all spectrum
analyzers.
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Intertek

4.4 Test Protocol

Temperature 25°C
Relative Humidity 55 %
U-NII 1 Band:
Frequency Chosen limit Antenna value Final limit
Mode .
(MHz) (dBm) (dBi) (dBm)
5180 17.00 6.70 16.30
802.11a 5200 17.00 6.70 16.30
5240 17.00 6.70 16.30
5180 17.00 3.70 17.00
802.11n20 5200 17.00 3.70 17.00
5240 17.00 3.70 17.00
5190 17.00 3.70 17.00
802.11n40

5230 17.00 3.70 17.00

Note: 1. Antenna value = Antenna gain + beamforming if applied;

2. For 802.11 a mode, the CDD Array Gain= 3.0dBi;

3. Final limit is calculated as Chosen limit — Antenna value exceeding 6dBi.

PSD (dBm) | Duty | Totl ;o |
Frequency Cycle PSD Margin
Rilgdte MH fact ey | (B dB
(MHz) Port0 | Port1 actor | ( MHz) (dB)
(dB) MHz)
5180 6.983 5.931 0.14 9.64 16.70 7.06
802.11a 5200 6.834 5.935 0.14 9.56 16.70 7.14
5240 6.506 5.746 0.14 9.30 16.70 7.40
5180 6.342 5.485 0.29 9.24 17.00 7.76
802.11n20 5200 6.624 5.565 0.29 9.43 17.00 7.57
5240 6.054 5.703 0.29 9.18 17.00 7.82
5190 4.057 3.893 0.36 7.35 17.00 9.65
802.11n40
5230 3.659 3.546 0.36 6.98 17.00 10.02

Test Plots as bellow:
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802.11a
Frequency L — Chain 0

BB Keysight Spectrum Analyzer - Swept SA (=0
[ ®mF__ 500 obc | SENSE:INT] T ALTGN AUTO __ [06:28:12 AM e UATTr
Marker 1 5.185430000000 GHz Avg Type: RMS

PNO: Wide () Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 40 dB
NextPeak
Ref Offset 1.5 dB
Ref 30.00 dBm |
Next Pk Right|
||
Next Pk Left
EEE——||

Marker Delta

MKr—RefLvI

Center 5.18000 GHz

p .
#Res BW 1.0 MHz #VBW 3.0 MHz* 000 ms (1001 pts)
usc. |

Frequency M — Chain 0

==
Peak Search

BE Keysight Spectrum Analyzer - Swept SA
i DC_| SENSE:INT] ALIGN AUTO __ [06:29:31 AM

Marker 1 5.202610000000 GHz _ Avg Type: RS
PNO: Wide (5 Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 40 dB
NextPeak
Ref Offset 1.5 dB
Ref 30.00 dBm ——
Next Pk Right
B
Next Pk Left
|
Marker Delta
||
Mkr—CF
||
Mkr—RefLvl

ey |
More

10f2
Center 5.20000 GHz Span 30.00 MHz W

#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) |
MSG
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Frequency H — Chain 0

==
Peak Search

B Keysight SpEL‘trum Analyzer - SWEptSA
| | 50Q SENSE:INT| ALIGN AUTO __ [06:30:27 AM
Marker 1 5. 242520000000 GHz ) Avg Type: RMS TRACE]
PNO: Wide i, 179: Free Run Avg[Hold:>100/100
IFGain:Low #Atten: 40 dB

Mkr1 5.242 52 GHz NextPeak
Ref Offset 1.5 dB
10 dBiciv Ref 30.00 dBm o 208 QB |

Next Pk Right
||
Next Pk Left
o |

Marker Delta

Mkr—RefLvl

ey |
More

10f2
Center 5.24000 GHz Span 30.00 MHz W

#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) |

Frequency L — Chain 1

o | e |
Peak Search

SEMSE:INT| | ALIGN AUTO |Dﬁ:35:59 AM
Avg Type: RMS

PNO: Wide () Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 40 dB

Mkr1 5.185 25 GHz NextPeak
Ref Offset 1.5 dB
10 gBiciv Ref 30,00 dBm oL e |

Next Pk Right|
e chseie i |
Next Pk Left
|
Marker Delta
|
MKkr—CF
|
MKr—RefLvI

More

10f2
Center 5.18000 GHz Sp .00 MHz &

#Res BW 1.0 MHz #/BW 3.0 MHz* Sweep 1.000 ms (1001 pts) |
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Frequency M — Chain 1

==
Peak Search

B Keysight SpEL‘trum Analyzer - SWEptSA
| | 50Q SENSE:INT| ALIGN AUTO __ [06:40:34 AM
Marker 1 5. 205400000000 GHz ) Avg Type: RMS TRACE
PNO: Wide ) Trig: Free Run Avg|Hold:>100/100 Y
IFGain:Low #Atten: 40 dB

Mkr1 5.205 40 GHz NextPeak
Ref Offset 1.5 dB
10 dBiciv Ref 30.00 dBm o Sz |

Next Pk Right
||
Next Pk Left
o |

Marker Delta

Mkr—RefLvl

ey |
More

10f2
Center 5.20000 GHz Span 30.00 MHz W

#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) |

Frequency H — Chain 1

o | e |
Peak Search

SEMSE:INT| | ALIGN AUTO |Dﬁ:41:39 AM
Avg Type: RMS

PNO: Wide () Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 40 dB

Mkr1 5.242 25 GHz NextPeak
Ref Offset 1.5 dB
10 gBiciv Ref 30,00 dBm P T |

Next Pk Right|
e chseie i |
Next Pk Left
|
Marker Delta
|
MKkr—CF
|
MKr—RefLvI

More

10f2
Center 5.24000 GHz Sp .00 MHz &

#Res BW 1.0 MHz #/BW 3.0 MHz* Sweep 1.000 ms (1001 pts) |
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802.11n20
Frequency L — Chain 0

BB Keysight Spectrum Analyzer - Swept SA (=0
[ ®mF__ 500 obc | SENSE:INT] T ALTGN AUTO [ 06:31:36 AM e UATTr
Marker 1 5.184230000000 GHz Avg Type: RMS

PNO: Wide () Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 40 dB
NextPeak
Ref Offset 1.5 dB
Ref 30.00 dBm |
Next Pk Right|
||
Next Pk Left
EEE——||

Marker Delta

MKr—RefLvI

Center 5.18000 GHz

p .
#Res BW 1.0 MHz #VBW 3.0 MHz* 000 ms (1001 pts)
usc. |

Frequency M — Chain 0

==
Peak Search

BE Keysight Spectrum Analyzer - Swept SA
i DC_| SENSE:INT] ALIGN AUTO __ [06:32:37 AM

Marker 1 5.204320000000 GHz _ Avg Type: RS
PNO: Wide (5 Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 40 dB
NextPeak
Ref Offset 1.5 dB
Ref 30.00 dBm ——
Next Pk Right
B
Next Pk Left
|
Marker Delta
||
Mkr—CF
||
Mkr—RefLvl

ey |
More

10f2
Center 5.20000 GHz Span 30.00 MHz W

#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) |
MSG
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Frequency H — Chain 0

==
Peak Search

B Keysight SpEL‘trum Analyzer - SWEptSA
| | 50Q SENSE:INT| ALIGN AUTO __ [06:33:34 AM
Marker 1 5. 243480000000 GHz ) Avg Type: RMS TRACE
PNO: Wide ) Trig: Free Run Avg|Hold:>100/100 Y
IFGain:Low #Atten: 40 dB

NextPeak
Ref Offset 15 dB Mkr1 5. 243 48 GHz EXligcd
1LDgBid|v Ref 30.00 dBm 4 dBm —

Next Pk Right
||
Next Pk Left
o |

Marker Delta

Mkr—RefLvl

ey |
More

10f2
Center 5.24000 GHz Span 30.00 MHz W

#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) |

Frequency L — Chain 1

o | e |
Peak Search

SEMSE:INT| | ALIGN AUTO |Dﬁ:42:47 AM
Avg Type: RMS

PNO: Wide () Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 40 dB

NextPeak

Ref Dffset 1.5 dB
1LO dBidiv.  Ref 30.00 dBm . ——
Next Pk Right|
e chseie i |
Next Pk Left
|
Marker Delta
|
MKkr—CF
|

MKr—RefLvI

More

10f2
Center 5.18000 GHz Sp .00 MHz &

#Res BW 1.0 MHz #/BW 3.0 MHz* Sweep 1.000 ms (1001 pts) |
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Frequency M — Chain 1

BE Keysight Spectrum Analyzer - Swept SA

==
RF Q DC | SENSE:INT] ALIGN AUTO |UG:43:34AM
Marker 1 5.205190000000 GHz Avg Type: RMS TRACE AR,
PNO: Wide (5 Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 40 dB

0

Mkr1 5.205 19 GHz NextPeak
Ref Offset 15 dB
10 dBiciv Ref 30.00 dBm D aas Sz |

o —
Next Pk Left
o |

Marker Delta

Mkr—RefLvl

ey |
More

10f2
Center 5.20000 GHz Span 30.00 MHz W

#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) |
MSG

Frequency H — Chain 1

o | e |
Peak Search

BE Keysight Spectrum Analyzer - Swept SA
| RE [500 DbC | SENSE:INT] [ ALTGN AUTD | 06:44:26 AM
Marker 1 5.244950000000 GHz ) Avg Type: RMS

PNO: Wide () Trig: Free Run Avg|Hold: 93/100
IFGain:Low #Atten: 40 dB

NextPeak
Ref Dffset 1.5 dB
Ref 30.00 dBm |
Next Pk Right|
e chseie i |
Next Pk Left
|
Marker Delta
|
MKkr—CF
|

MKr—RefLvI

More

10f2
Center 5.24000 GHz Sp .00 MHz &

#Res BW 1.0 MHz #/BW 3.0 MHz* Sweep 1.000 ms (1001 pts)
usc. sTATUS
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802.11n40
Frequency L — Chain 0

FCC ID: Q9DAPINH103

BE Keysight Spectrum Analyzer - Swept SA
i [ RE_ [500 DC |

SEMSE:INT| ALTGN AUTO

|06:34:43 AM

Avg Type: RMS

.Marker 1 5.201760000000 GHz
) AvglHold:>100100

PNO: Fast ()
IFGain:Low

Trig: Free Run
#Atten: 40 dB

Ref Offset 1.5 dB
Ref 30.00 dBm

Center 5.19000 GHz
#Res BW 1.0 MHz

MSG

#/BW 3.0 MHz*

Mkr1 5.201 76 GHz

o | e |
Peak Search

NextPeak
|
Next Pk Right|
e chseie i |
Next Pk Left
|

Marker Delta

MKr—RefLvI

Frequency H — Chain 0

BE Keysight Spectrum Analyzer - Swept SA
L DC |

SEMSE:INT| ALIGN AUTO

Avﬁ Type: RMS
Avg|Hold:>100/100

Marker 1 5.242900000000 GHz

PNO: Fast
IFGain:Low

7 Trig: Free Run
#Atten: 40 dB

Ref Offset 1.5 dB
Ref 30.00 dBm

oo --L“ul‘rl“

Center 5.23000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

MSG

Span 60.00 MHz

Sweep 1.000 ms (1001 pts)

e

[EREEET
Peak Search
NextPeak
s
Next Pk Right
B
Next Pk Left
|
Marker Delta
||
Mkr—CF
||
Mkr—RefLvl

More
10f2
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Frequency L — Chain 1

==
Peak Search

BE Keysight Spectrum Analyzer - Swept SA
i DC_| SENSE:INT] ALIGN AUTO __ [06:45:28 AM

Marker 1 5.202060000000 GHz ) Avg Type: RMS TRACE
PNO: Fast () 1rig: Free Run Avg|Hold:>100/100 b
5 ——

IFGain:Low #Atten: 40 dB

Mkr1 5.202 06 GHz NextPeak
Ref Offset 15 dB
10 dBiciv Ref 30.00 dBm g sz |

o —
Next Pk Left
o |

Marker Delta

Mkr—RefLvl

ey |
More

10f2
Center 5.19000 GHz Span 60.00 MHz W

#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) |
MSG

Frequency H — Chain 1

o | e |
Peak Search

BB Keysight Spectrum Analyzer - Swept SA
[ RE [500 DC | SENSE:INT| [ ALIGN AUTO _ [06:46:25 AM
Marker 1 5.241520000000 GHz . Avg Type: RMS

PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 40 dB

Mkr1 5.241 52 GHz NextPeak
Ref Offset 1.5 dB
10 gBiciv Ref 30.00 dBm e sz |

N I I e
Next Pk Left
(E———
Marker Delta
|
Mkr—CF
Ce—
MKr—RefLvl

More

10f2
Center 5.23000 GHz Sp .00 MHz &

#Res BW 1.0 MHz #/BW 3.0 MHz* Sweep 1.000 ms (1001 pts)
usc. sTATUS

TTRF15.407_V1 © 2015Intertek
Page 52 of 100



Intertek FCC ID: Q9DAPINH103

U-NII 2A Band:

Frequency Chosen limit Antenna value Final limit
Mode .

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

5260 11.00 6.70 10.30
802.11a 5300 11.00 6.70 10.30

5320 11.00 6.70 10.30

5260 11.00 3.70 11.00
802.11n20 5300 11.00 3.70 11.00

5320 11.00 3.70 11.00

5270 11.00 3.70 11.00
802.11n40

5310 11.00 3.70 11.00

Note: 1. Antenna value = Antenna gain + beamforming if applied;
2. For 802.11 a mode, the CDD Array Gain= 3.0dB4i;
3. Final limit is calculated as Chosen limit — Antenna value exceeding 6dBi.

PSD (dBm) | Duty | Total |y, . .
Mode Frequency Cycle PSD (dBm/ Margin
(MHZ) Port 0 Port 1 factor (dBm/ MHZ) (dB)
(dB) MHz)
5260 7.003 7.066 0.14 10.19 10.30 0.11
802.11a 5300 7.115 6.389 0.14 9.92 10.30 0.38
5320 6.696 6.027 0.14 9.53 10.30 0.77
5260 6.912 7.226 0.29 10.37 11.00 0.63
802.11n20 5300 7.358 6.869 0.29 10.42 11.00 0.58
5320 6.021 7.972 0.29 10.41 11.00 0.59
5270 4.209 4.402 0.36 7.68 11.00 3.32
802.11n40
5310 3.869 3.926 0.36 7.27 11.00 3.73

Test Plots as bellow:
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802.11a
Frequency L — Chain 0
. Agilent T | Peak Search
Next Peak
Hext Pk Right
Next Pk Left
Marker
5.262620000 GHz v Search
7.003 dBm

Pk-Pk Search

Mkr » CF

More
1aof2

#BH 3 MHz
pyright 2000-20805 Agilent Technologies

Frequency M — Chain 0
Peak Search

Next Peak

Next Pk Right

Next Pk Left

*E%%S:LESS%@B% GHz Min Search
: m

Pk-Pk Search

Mkr » CF

More
1af 2

Copyright 2008-2005 Agilent Technologies
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Frequency H — Chain 0

Peak Search

Next Peak
Next Pk Right
K Next Pk Left
Marker 4
5.325200000 GHz Min Search
* 6.696 dBm

Pk-Pk Search

Mkr » CF
More
WBH 3 MHz  # Lof e
opyright 2008-2005 Agilent Technologies
Frequency L — Chain 1
= Agilent RL Peak Search
Next Peak
1
M‘*‘* Next Pk Right
M/ Next Pk Left
Marker
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Intertek FCC ID: Q9DAPINH103

U-NII-2C Band:

Mode Frequency Chosen limit Antennaivalue Final limit
(MHz) (dBm) (dBi) (dBm)
5500 11.00 6.70 10.30
802.11a 5600 11.00 6.70 10.30
5720 11.00 6.70 10.30
5500 11.00 3.70 11.00
802.11n20 5600 11.00 3.70 11.00
5720 11.00 3.70 11.00
5510 11.00 3.70 11.00
802.11n40 5590 11.00 3.70 11.00
5710 11.00 3.70 11.00

Note: 1. Antenna value = Antenna gain + beamforming if applied;
2. For 802.11 a mode, the CDD Array Gain= 3.0dB4i;
3. Final limit is calculated as Chosen limit — Antenna value exceeding 6dBi.

PSD (dBm) | Duty | Total |y, . .
Frequency Cycle PSD Margin
Rlecs MH fact By | @B | 4
(MHz) Port0 | Port1 actor | ( MHz) (dB)
dB) | MHz)
5500 5.609 5.611 0.14 8.76 10.30 1.54
802.11a 5600 5.501 5.410 0.14 8.61 10.30 1.69
5720 4.548 4214 0.14 7.54 10.30 2.76
5500 4.822 4.859 0.29 8.14 11.00 2.86
802.11n20 5600 4.340 4.347 0.29 7.65 11.00 3.35
5720 4.022 3.574 0.29 7.11 11.00 3.89
5510 1.875 2.215 0.36 5.42 11.00 5.58
802.11n40 5590 2.212 1.967 0.36 5.46 11.00 5.54
5710 1.277 0.949 0.36 4.49 11.00 6.51

Test Plots as bellow:
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FCC ID: Q9DAPINH103
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FCC ID: Q9DAPINH103
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FCC ID: Q9DAPINH103
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FCC ID: Q9DAPINH103

BE Keysight Spectrum Analyzer - Swept SA
[ RF [50Q DC
725010000000 GHz
PNO: Wide
IFGain:Low

SEMSE:INT|

| ALIGN AUTO
Avg Type: RMS

Avg|Hold:>100/100

|08:23:35 AMJ
TRACE

23,

Marker 1 5.

7 Trig: Free Run
Atten: 40 dB

Mkr1 5.725 01 GHz

Ref Offset 1.5 dB 4.022 dBm

10 dBidiv.~ Ref 30.00 dBm
Log

Span 30.00 MHz

#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

[EREEET
Peak Search
NextPeak
s
Next Pk Right
B
Next Pk Left
|

Marker Delta

Mkr—RefLvl

More
10f2

STATUS

—

Frequency L — Chain 1

E Keysight Spectrum Analyzer - Swept SA
| RE | DC |
Marker 1 5.50 0000000 GHz )
PNO: Wide (, 17ig: FreeRun
IFGain:Low Atten: 40 dB

SEMSE:INT| ALIGN AUTO
Avg Type: RMS

AvglHold:>100100

[09:13:18 AMJan 23, 2016

Ref Offset 1.5 dB
Ref 30.00 dBm

Sweep 1.000 ms (1001 pts)

#/BW 3.0 MHz*

| = ==

Peak Search

NextPeak

|
Next Pk Right|
e chseie i |
Next Pk Left
|
Marker Delta
|
MKkr—CF
|
MKr—RefLvI

More
10f2

STATUS

TTRF15.407_V1 © 2015Intertek

Page 67 of 100



Intertek

Frequency M — Chain 1

FCC ID: Q9DAPINH103
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FCC ID: Q9DAPINH103

| = ==

BE Keysight Spectrum Analyzer - Swept SA
[ RE_ [500 DC |

Marker 1 5.520200000000 GHz

IFGain:Low

SEMSE:INT|

ALTGN AUTO

[09:23:39 AM3

PNO: Fast (, 17ig:FreeRun

Atten: 40 dB

Avg Type: RMS
Avg|Hold:>100/100

Peak Search

Ref Offset 1.5 dB
Ref 30.00 dBm

#/BW 3.0 MHz*

NextPeak
|
Next Pk Right|
e chseie i |
Next Pk Left
|

Marker Delta

MKr—RefLvI

More
10f2

Span 60.00 MHz
Sweep 1.000 ms (1001 pts)

STATUS

Frequency M — Chain 0

SEMSE:INT|

ALIGN AUTO

|08:25:23 M2

Avﬁ Type: RMS
PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 40 dB

Ref Offset 1.5 dB
Ref 30.00 dBm

#VBW 3.0 MHz*

Sweep 1.000 ms (1001 pts)

[EREEET
=
NextPeak
s
Next Pk Right
B
Next Pk Left
|
Marker Delta
||
Mkr—CF
||
Mkr—RefLvl

More
10f2

STATUS

—

Page 69 of 100

TTRF15.407_V1 © 2015Intertek



||"]tertek FCC ID: Q9DAPINH103

Frequency H — Chain 0

BE Keysight Spectrum Analyzer - Swept SA [r= |- e
[ 0Q SENSE:INT| ALIGN AUTO _ [08:27:10 AMJan 23,
Avg Type: RMS TRACE Peak Search

| R [s00 oc |
Marker 1 5.698780000000 GHz

PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 40 dB

Mkr1 5.698 78 GHz NextPeak

Ref Offset 1.5 dB
1L%gBidiv Ref 30.00 dBm 1.277 dBm —

||
Next Pk Left
o |

Marker Delta

Mkr—RefLvl

More
10f2

Span 60.00 MHz W
#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

MSG STATUS |

Frequency L — Chain 1

E Keysight Spectrum Analyzer - Swept SA == \éﬁ-l

| RF | DC | SEMSE:INT| | ALIGN AUTO |DQ:1S:4D AMJan 23,2016 Peak Search
Marker 1 5.518820000000 GHz ) Avg Type: RMS ‘ 4
PNO: Fast () 1rig: Free Run Avg|Hold:>100/100 Y
B G

IFGain:Low Atten: 40 dB

NextPeak
Ref Dffset 1.5 dB
Ref 30.00 dBm - |
Next Pk Right|
e chseie i |
Next Pk Left
|
Marker Delta
|
MKkr—CF
|

MKr—RefLvI

More
10f2

#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

MSG STATUS |

TTRF15.407_V1 © 2015Intertek
Page 70 of 100



Intertek

Frequency M — Chain 1

FCC ID: Q9DAPINH103
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FCC ID: Q9DAPINH103

U-NII-3 Band:
Frequency Chosen limit Antenna value Final limit
Mode .

(MHz) (dBm) (dBi) (dBm)
5745 30.00 6.70 29.30
802.11a 5785 30.00 6.70 29.30
5825 30.00 6.70 29.30
5745 30.00 3.70 30.00
802.11n20 5785 30.00 3.70 30.00
5825 30.00 3.70 30.00
5755 30.00 3.70 30.00

802.11n40
5795 30.00 3.70 30.00

Note: 1. Antenna value = Antenna gain + beamforming if applied;

2. For 802.11 a mode, the CDD Array Gain= 3.0dBi;

3. Final limit is calculated as Chosen limit — Antenna value exceeding 6dBi.

PSD (dBm) | Duty | Total 1o o .
Frequency Cycle PSD Margin
hiode MH fact | EFY | e
(MHz) Port0 | Port1 actor | ( MHz) (dB)
dB) | MHz)
5745 1.324 0.873 0.14 4.26 29.30 25.04
802.11a 5785 1.666 1.449 0.14 4.71 29.30 24.59
5825 2.249 1.675 0.14 5.13 29.30 24.17
5745 1.251 0.463 0.29 4.18 30.00 25.82
802.11n20 5785 1.412 1.128 0.29 4.57 30.00 25.43
5825 1.465 1.316 0.29 4.69 30.00 25.31
5755 -1.472 -2.043 0.36 1.62 30.00 28.38
802.11n40
5795 -1.453 -1.796 0.36 1.75 30.00 28.25

Test Plots as bellow:
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Frequency H — Chain 0

FCC ID: Q9DAPINH103
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[ ®mF__ 500 obc | SENSE:INT] T ALTGN AUTO __ [07:52:18 AMJ e UATTr
Marker 1 5.738940000000 GHz Avg Type: RMS

PNO: Wide () Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 40 dB

Mir1 5.738 94 GHz | REE
Ref Offset 1.5 dB
RZf 3(;%0 dBm 1251 dBm |

Next Pk Right|
e chseie i |
Next Pk Left
|

Marker Delta

MKr—RefLvI

Center 5.74500 GHz

p .
#Res BW 510 kHz #VBW 3.0 MHz* 000 ms (1001 pts)
usc. |

Frequency M — Chain 0

BE Keysight Spectrum Analyzer - Swept SA
i DC_| SENSE:INT] ALIGN AUTO __ [07:53:17 AM]

== |

Peak Search

NextPeak

Marker 1 5.788870000000 GHz _ Avg Type: RS
PNO: Wide (5 Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 40 dB

Ref Offset 1.5 dB
Ref 30.00 dBim e —

Next Pk Right
B
Next Pk Left
|
Marker Delta
||
Mkr—CF
||
Mkr—RefLvl

ey |
More

10f2
Center 5.78500 GHz Span 30.00 MHz W

#Res BW 510 kHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) |
MSG
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Frequency H — Chain 0

B Keysight Spectrum Analyzer - Swept SA ==
{ Q DC | SENSE:INT] ALIGN AUTO |UT:54:32AMJ 28, Peak S h
Marker 1 5.819600000000 GHz Avg Type: RMS TRACE S

PNO: Wide (5 Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 40 dB

Mkr1 5.819 60 GHz NextPeak
Ref Offset 15 dB
10 dBiciv Ref 30.00 dBm 19 e Sz |

o —
Next Pk Left
o |

Marker Delta

Mkr—RefLvl

ey |
More

10f2
Center 5.82500 GHz Span 30.00 MHz W

#Res BW 510 kHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) |
MSG

Frequency L — Chain 1

BE Keysight Spectrum Analyzer - Swept SA |i”i‘\&/|

RF |500 DC | SEMSE:INT| | ALIGN AUTO |DB:D7:23 AMJan 28,2016 Peak Search

Marker 1 5.741160000000 GHz ) Avg Type: RMS ‘ 4

PNO: Wide (5 ) 1rig: Free Run Avg|Hold:>100/100 Y
: G

IFGain:Low Atten: 40 dB
NextPeak

Ref Dffset 1.5 dB
Ref 30.00 dBm |
Next Pk Right|
e chseie i |
Next Pk Left
|
Marker Delta
|
MKkr—CF
|
MKr—RefLvI

|
More

10f2
Center 5.74500 GHz Sp .00 MHz &

#Res BW 510 kHz #/BW 3.0 MHz* Sweep 1.000 ms (1001 pts)
usc. sTATUS
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Frequency M — Chain 1

B Keysight SpEL‘trum Analyzer - SWEptSA ==
| SENSE:INT| ALIGN 2UTO  |08:08:24 AMJan 28, T TELETer
Marker 1 5. 778880000000 GHz Avg Type: RMS TRACE]

PNO: Wide ) Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 40 dB

Mkr1 5.778 88 GHz NextPeak
Ref Offset 1.5 dB
10 dBiciv Ref 30.00 dBm [ Sz |

Next Pk Right
||
Next Pk Left
o |

Marker Delta

Mkr—RefLvl

ey |
More

10f2
Center 5.78500 GHz Span 30.00 MHz W

#Res BW 510 kHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) |

Frequency H — Chain 1

| = ==S |

SENSE:INT] [ ALIGN AUTO __|08:09:36 AMJan 28, 2016
Avg Type: RMS Peak Search

PNO: Wide () Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 40 dB

NextPeak

Ref Offset 1.5 dB
1Lo dBidiv Ref 30.00 dBm 1 ———
Next Pk Right
s |
Next Pk Left
||
Marker Delta
ottt |
Mkr—CF
||
Mkr—RefLvl

|
More

10f2
Center 5.82500 GHz Sp .00 MHz &

#Res BW 510 kHz #/BW 3.0 MHz* Sweep 1.000 ms (1001 pts) |
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802.11n40

Frequency L — Chain 0

| = ==

B Keysight Spartrum Analyzer - SweptSA

IFGain:Low

Ref Offset 1.5 dB

1LO dBidiv.  Ref 30.00 dBm

Center 5.75500 GHz

#Res BW 510 kHz #VBW

PNO: Fast ()

SEMSE:INT| ALIGN AUTO
Avg Type: RMS

AvglHold:>100100

[07:55:59 AMJ

Peak Search

Trig: Free Run
Atten: 40 dB

Mkr1 5.744 56 GHz NextPeak

-1.472 dBm |
|

Next Pk Right|
e chseie i |
Next Pk Left
|

Marker Delta

MKr—RefLvI

More
10f2

3.0 MHz* Sweep 1.

Frequency H — Chain 0

==

B Keysight SpEL‘trum Analyzer - SWEptSA

Marker 1 5. 7833000000 GHz

PNO: Fast
IFGain:Low

Ref Offset 1.5 dB

1LD ngdIV Ref 30.00 dBm

Center 5.79500 GHz

#Res BW 510 kHz #VBW

7 Trig: Free Run

SENSE:INT| [ ALIGN AUTO
Avg Type: RMS

Avg|Hold:>100/100

|07:57:17 AMJ

000 ms (1001 pts) |

NextPeak

Atten: 40 dB

Mkr1 5.783 30 GHz
-1.453 dBm

Next Pk Right
B
Next Pk Left
|
Marker Delta
||
Mkr—CF
||
Mkr—RefLvl

ey |
More

10f2
Span 60.00 MHz W

Sweep 1.000 ms (1001 pts) |

3.0 MHz*
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Frequency L — Chain 1

B Keysight SpEL‘trum Analyzer - SWEptSA [ R[]
[ SENSE:INT| ALIGN AUTO _ [08:10:52 AMJan 28,
Marker 1 5. 743720000000 GHz Avg Type: RMS TRACE
PNO: Fast () Trig: Free Run Avg|Hold:>100/100 M
IFGain:Low Atten: 40 dB

Mkr1 5.743 72 GHz NextPeak
Ref Offset 1.5 dB
10 dBiciv Ref 30.00 dBm s San |

Next Pk Right
||
Next Pk Left
o |

Marker Delta

Mkr—RefLvl

ey |
More

10f2
Center 5.75500 GHz Span 60.00 MHz W

#Res BW 510 kHz #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) |

Frequency H — Chain 1

| = ==S |

SENSE:INT] [ ALIGN AUTO __[08:11:53 AMJan 28,2016
Avg Type: RMS Peak Search

PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 40 dB

Mkr1 5.782 64 GHz NextPeak
Ref Offset 1.5 dB
10 gBiciv Ref 30,00 dBm T e iz |

Next Pk Right|
e chseie i |
Next Pk Left
|
Marker Delta
|
MKkr—CF
|
MKr—RefLvI

|
More

10f2
Center 5.79500 GHz Sp .00 MHz &

#Res BW 510 kHz #/BW 3.0 MHz* Sweep 1.000 ms (1001 pts) |
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7. Radiated emission
Test result: PASS

7.1 Test limit

FCC ID: Q9DAPINH103

7.1.1 The radiated emissions below 1GHz or fall in the restricted bands, as defined in §
15.205(a), must comply with the radiated emission limits specified in § 15.209(a) showed as

below:
Frequencies Field Strength Measurement Distance
(MHz2) (microvolts/meter) (meters)
0.009 ~ 0.490 2400/F(kHz) 300
0.490 ~ 1.705 24000/F(kHz) 30
1.705 ~30.0 30 30
30 ~ 88 100 3
88 ~216 150 3
216 ~ 960 200 3
Above 960 500 3

7.1.2 The emission which is outside the restrict bands, should comply with the limit as below:

For transmitters operating in the 5.15-5.25/5.25 - 5.35/ 5.47 — 5.725 GHz band: all
emissions outside of the 5.15 — 5.35/5.47 — 5.725 GHz band shall not exceed an EIRP of -

27dBm/MHz.
EIRP Limit Equivalent Field Strength (3m)
(dBm) (dBuV/m)
-27 68.20

For transmitters operating in 5.725 — 5.85GHz band: emission among 5.715 — 5.725 GHz &
5.85 — 5.86 GHz shall not exceed the EIRP of -17 dBm/MHz, all emissions outside the above
band shall not exceed an EIRP of -27 dBm/MHz.

EIRP Limit Equivalent Field Strength (3m)
(dBm) (dBuV/m)
27 68.20
-17 78.20

Page 81 of 100

TTRF15.407_V1 © 2015Intertek



AVAVAVA

Intertek

7.2 Test Configuration

FCC ID: Q9DAPINH103

\ Antenna mast

VVVVVVVVVVVV

EUT

Turn Table

AAAA

Test receiver

Page 82 of 100
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7.3 Test procedure and test setup

Radiated emission measurements were performed from 30MHz to tenth harmonic or 40GHz.
The EUT for testing is arranged on a turntable. If some peripherals apply to the EUT, the
peripherals will be connected to EUT and the whole system. During the test, all cables were
arranged to produce worst-case emissions. The signal is maximized through rotation. The
height of antenna and polarization is changing constantly for exploring for maximum signal
level. The height of antenna can be up to 4 meters and down to 1 meter.

The measurement for radiated emission will be done at the distance of three meters unless
the signal level is too low to measure at that distance. In the case of the reading under noise
floor, a pre-amplifier is used and/or the test is conducted at a closer distance. And then all
readings are extrapolated back to the equivalent three meter reading using inverse scaling
with distance.

Testing settings (refer to KDB 789033 D02 v01 Section G)

Below 1GHz

1, Analyzer center frequency was set to the frequency of the radiated spurious emission.
2, Span=encompass the entire emission

3, RBW=120KHz

4, Detector=Quasi-Peak

5, Trace was allowed to stabilize

Peak Measurements above 1GHz

1, Analyzer center frequency was set to the frequency of the radiated spurious emission.
2, Span=encompass the entire emission

3, RBW=1MHz

4, VBW=3MHz

4, Detector= Peak (Max-hold)

5, Trace was allowed to stabilize

Average Measurements above 1GHz

1, Analyzer center frequency was set to the frequency of the radiated spurious emission.
2, Span=encompass the entire emission

3, RBW=1MHz

4, VBW=3MHz

4, Detector= RMS (Max-hold)

5, Trace was allowed to stabilize

TTRF15.407_V1 © 2015Intertek
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7.4 Test protocol
Temperature : 25°C
Relative Humidity : 55 %

Test graph < 1GHz: (Worst case: POE Mode)

Horizontal polarization

Level [dBfE/m]
80
70
60
50
[
40 |
X
30 X
X
20 X % % X
10
0
30M 50M 70M 100M 200M 300M 500M 700M 1G
Frequency [Hz]
X MES ARUBA-H2_red
MES ARUBA-H2_pre
I'IM ECC 1R E2NDP Fiald Qtrannth NP

Vertical polarizaion

Level [dB##E/m)]
80
70
60
50
J
40 |
X ¥ *
30 X - X
X
X
20
10
0
30M 50M 70M 100M 200M 300M 500M 700M 1G
Frequency [Hz]
X MES ARUBA-V5_red
MES ARUBA-V5_pre
I'IM FCC 1R E20NP Fiald Qtrannth NP
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Test data:
Polarization Frequency Emission level Limits Margin Detector

(MHz) (dBuV/m) (dBuV/m) (dBuV/m)
30.00 32.90 40.00 7.10 QP
45.55 33.50 40.00 6.50 QP
72.77 35.40 40.00 4.60 PK

\% 96.09 34.70 43.50 8.80 PK
183.57 29.30 43.50 14.20 PK
953.35 31.00 46.00 15.00 PK
30.00 29.90 40.00 10.10 PK
43.61 30.40 40.00 9.60 PK
72.77 27.20 40.00 12.80 PK

H 86.37 22.10 40.00 17.90 PK
376.01 37.80 46.00 8.20 PK
949.46 31.10 46.00 14.90 PK
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Test data >1GHz:

The emission was conducted from 1GHz to 25GHz.

U-NII-1 Band:
802.11a
. Frequency Correct Correc_:ted Limit Margin
Channel | Polarity (MH2) Factor | Reading (dBuv/m) | (dB) Detector
(dB/m) | (dBuV/m)
H&V 5180 -2.71 116.75 | Fundamental / PK
H&V 5150 -2.77 51.55 74.00 22.45 PK
- H&V 10360 5.98 59.57 74.00 14.43 PK
H&V 10360 5.98 4491 54.00 9.09 AV
H&V 5200 -2.67 116.26 | Fundamental / PK
M H&V 10400 6.09 59.50 74.00 14.50 PK
H&V 10400 6.09 44.60 54.00 9.40 AV
H&V 5240 -2.60 115.14 | Fundamental / PK
H H&V 10480 6.30 57.55 74.00 16.45 PK
H&V 10480 6.30 44.46 54.00 9.54 AV
802.11n20
i Frequency Correct Correc_:ted Limit Margin
Channel | Polarity (MH2) Factor | Reading (dBuv/m) | (dB) Detector
(dB/m) | (dBuV/m)
H&V 5180 -2.71 116.34 | Fundamental / PK
H&V 5150 -2.77 53.24 74.00 20.76 PK
- H&V 10360 5.98 61.85 74.00 12.15 PK
H&V 10360 5.98 47.65 54.00 6.35 AV
H&V 5200 -2.67 115.22 | Fundamental / PK
M H&V 10400 6.09 61.24 74.00 12.76 PK
H&V 10400 6.09 46.31 54.00 7.69 AV
H&V 5240 -2.60 110.42 Fundamental / PK
H H&V 10480 6.30 57.55 74.00 16.45 PK
H&V 10480 6.30 43.15 54.00 10.85 AV
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802.11n40
Channel | Polarity | Frequency | Correct | Corrected Limit Margin | Detector
(MHz) Factor | Reading (dBuv/m) | (dB)
(dB/m) | (dBuV/m)
H&V 5190 -2.69 115.23 Fundamental / PK
H&V 5150 -2.77 53.32 74.00 20.68 PK
L
H&V 10380 6.03 58.25 74.00 15.75 PK
H&V 10380 6.03 45.65 54.00 8.35 AV
H&V 5230 -2.62 114.64 Fundamental / PK
H H&V 10460 6.25 60.26 74.00 13.74 PK
H&V 10460 6.25 46.44 54.00 7.56 AV

U-NII-2A Band:

ior?é;i}zl Polarity | Frequency | Correct | Corrected Limit Margin | Detector
(MHz) Factor | Reading (dBuVv/m) | (dB)
(dB/m) | (dBuV/m)
H&V 5260 -2.56 116.55 | Fundamental / PK
L H&V 10520 6.35 59.58 74.00 14.42 PK
H&V 10520 6.35 43.95 54.00 10.05 AV
H&V 5300 -2.48 116.87 | Fundamental / PK
M H&V 10600 6.37 59.26 74.00 14.74 PK
H&V 10600 6.37 43.36 54.00 10.64 AV
H&V 5320 -2.45 117.25 Fundamental / PK
H&V 5350 -2.39 61.88 74.00 12.12 PK
H H&V 5350 -2.39 47.50 54.00 6.50 AV
H&V 10640 6.37 58.21 74.00 15.79 PK
H&V 10640 6.37 43.12 54.00 10.88 AV

TTRF15.407_V1 © 2015Intertek
Page 87 of 100




Intertek FCC ID: Q9DAPINH103

802.11n20
Channel | Polarity | Frequency | Correct | Corrected Limit Margin | Detector
(MHz) Factor | Reading (dBuv/m) | (dB)
(dB/m) | (dBuV/m)
H&V 5260 -2.56 117.31 Fundamental / PK
L H&V 10520 6.35 58.58 74.00 15.42 PK
H&V 10520 6.35 43.28 54.00 10.72 AV
H&V 5300 -2.48 117.42 Fundamental / PK
M H&V 10600 6.37 59.02 74.00 14.98 PK
H&V 10600 6.37 44.01 54.00 9.99 AV
H&V 5320 -2.45 117.32 Fundamental / PK
H&V 5350 -2.39 59.89 74.00 14.11 PK
H H&V 5350 -2.39 49.89 54.00 4.11 AV
H&V 10640 6.37 57.68 74.00 16.32 PK
H&V 10640 6.37 42.85 54.00 11.15 AV
802.11n40
Channel | Polarity | Frequency | Correct | Corrected Limit Margin | Detector
(MH2) Factor | Reading (dBuVv/m) | (dB)
(dB/m) | (dBuV/m)
H&V 5270 -2.54 115.73 Fundamental / PK
L H&V 10540 6.36 58.23 74.00 15.77 PK
H&V 10540 6.36 42.86 54.00 11.14 AV
H&V 5310 -2.46 116.26 | Fundamental / PK
H&V 5350 -2.39 61.55 74.00 12.45 PK
H H&V 5350 -2.39 51.30 54.00 2.70 AV
H&V 10620 6.37 57.66 74.00 16.34 PK
H&V 10620 6.37 42.14 54.00 11.86 AV
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U-NII-2C Band:

?:()hza'li];ael Polarity | Frequency | Correct | Corrected Limit Margin | Detector
(MHz) Factor | Reading (dBuv/m) | (dB)
(dB/m) | (dBuV/m)
H&V 5500 -2.11 116.26 | Fundamental / PK
H&V 5470 -2.18 51.25 68.20 16.95 PK
- H&V 11000 6.43 57.63 74.00 16.37 PK
H&V 11000 6.43 42.14 54.00 11.86 AV
H&V 5600 -1.97 117.63 Fundamental / PK
M H&V 11200 7.33 57.48 74.00 16.52 PK
H&V 11200 7.33 44.62 54.00 9.38 AV
H&V 5720 -1.75 116.39 | Fundamental / PK
H H&V 11440 7.21 59.44 74.00 14.56 PK
H&V 11440 7.21 46.77 54.00 7.23 AV
802.11n20
Channel | Polarity | Frequency | Correct | Corrected Limit Margin | Detector
(MHz) Factor | Reading (dBuVv/m) | (dB)
(dB/m) | (dBuV/m)
H&V 5500 -2.11 115.26 Fundamental / PK
H&V 5470 -2.18 52.33 68.20 15.87 PK
- H&V 11000 6.43 57.68 74.00 16.32 PK
H&V 11000 6.43 42.14 54.00 11.86 AV
H&V 5600 -1.97 115.53 | Fundamental / PK
M H&V 11200 7.33 57.52 74.00 16.48 PK
H&V 11200 7.33 43.65 54.00 10.35 AV
H&V 5720 -1.75 116.36 | Fundamental / PK
H H&V 11440 7.21 58.84 74.00 15.16 PK
H&V 11440 7.21 44.58 54.00 9.42 AV
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802.11n40
Channel | Polarity | Frequency | Correct | Corrected Limit Margin | Detector
(MHz) Factor | Reading (dBuv/m) | (dB)
(dB/m) | (dBuV/m)
H&V 5510 -2.09 113.25 Fundamental / PK
H&V 5470 -2.18 50.29 68.20 17.91 PK
- H&V 11020 6.47 58.71 74.00 15.29 PK
H&V 11020 6.47 43.25 54.00 10.75 AV
H&V 5590 -2.02 114.52 Fundamental / PK
M H&V 11180 6.63 58.73 74.00 15.27 PK
H&V 11180 6.63 43.44 54.00 10.56 AV
H&V 5710 -1.81 115.37 | Fundamental / PK
H H&V 11420 7.09 58.23 74.00 15.77 PK
H&V 11420 7.09 43.52 54.00 10.48 AV
U-NII-3 Band:
802.11a
Channel | Polarity | Frequency | Correct | Corrected Limit Margin | Detector
(MHz) Factor | Reading (dBuVv/m) | (dB)
(dB/m) | (dBuV/m)
H&V 5745 -1.67 117.75 Fundamental / PK
H&V 5715 -1.67 64.45 68.20 3.75 PK
L H&V 5715 -1.67 49.56 54.00 4.44 AV
H&V 11490 7.38 57.60 74.00 16.40 PK
H&V 11490 7.38 42.50 54.00 11.50 AV
H&V 5785 -1.60 116.44 | Fundamental / PK
M H&V 11570 7.35 57.10 74.00 16.90 PK
H&V 11570 7.35 42.30 54.00 11.70 AV
H&V 5825 -1.54 118.15 Fundamental / PK
H&V 5860 -1.54 52.45 68.20 15.75 PK
i H&V 11650 7.29 57.40 74.00 16.60 PK
H&V 11650 7.29 42.30 54.00 11.70 AV
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802.11n20
Channel | Polarity | Frequency | Correct | Corrected Limit Margin | Detector
(MHz) Factor | Reading (dBuv/m) | (dB)
(dB/m) | (dBuV/m)
H&V 5745 -1.67 116.32 Fundamental / PK
H&V 5715 -1.67 55.42 68.20 12.78 PK
L H&V 5715 -1.67 50.22 54.00 3.78 AV
H&V 11490 7.38 57.40 74.00 16.60 PK
H&V 11490 7.38 42.30 54.00 11.70 AV
H&V 5785 -1.60 116.48 Fundamental / PK
M H&V 11570 7.35 57.30 74.00 16.70 PK
H&V 11570 7.35 42.40 54.00 11.60 AV
H&V 5825 -1.54 116.46 | Fundamental / PK
H&V 5860 -1.54 59.42 68.20 8.78 PK
H H&V 5860 -1.54 49.74 54.00 4.26 AV
H&V 11650 7.29 57.25 74.00 16.75 PK
H&V 11650 7.29 42.15 54.00 11.85 AV
802.11n40
Channel | Polarity | Frequency | Correct | Corrected Limit Margin | Detector
(MHz) Factor | Reading (dBuVv/m) | (dB)
(dB/m) | (dBuV/m)
H&V 5755 -1.66 115.67 | Fundamental / PK
H&V 5715 -1.67 57.36 68.20 10.84 PK
L H&V 5715 -1.67 47.27 54.00 6.73 AV
H&V 11510 7.39 57.40 74.00 16.60 PK
H&V 11510 7.39 42.50 54.00 11.50 AV
H&V 5795 -1.59 114.18 Fundamental / PK
H&V 5860 -1.54 59.32 68.20 8.88 PK
H H&V 5860 -1.54 50.11 54.00 3.89 AV
H&V 11590 7.33 57.40 74.00 16.60 PK
H&V 11590 7.33 42.50 54.00 11.50 AV
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Remark:

1. For fundamental & restrict emission test, no amplifier is employed.
2. Factor = Antenna Factor + Cable Loss (-Amplifier, is employed);
3. Measure level = Reading Level + Factor;

4. Over Limit = Measure level — limit;

5. If the PK reading is lower than AV limit, the AV test can be elided.

Example:

Assuming Antenna Factor = 30.20dB/m, Cable Loss = 2.00dB,

Gain of Preamplifier = 32.00dB, Original Receiver Reading level = 10dBuV.
Then Factor = 30.20 + 2.00 — 32.00 = 0.20dB/m;

Measure level = 10dBuV + 0.20dB/m = 10.20dBuV/m

Assuming limit = 54dBuV/m, Measure level = 10.20dBuV/m,

then Over Limit = 10.20 - 54= -43.80dBuV/m
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8. Power line conducted emission

Test result: Pass
8.1 Limit
Conducted Limit (dBuV)
Frequency of Emission (MHz)
QP AV
0.15-0.5 66 to 56* 56to 46 *
0.5-5 56 46
5-30 60 50
* Decreases with the logarithm of the frequency.

8.2 Test configuration

EUT
i Peripheral |
i devices L_ .

i_ o _I:I_SI_\I_ o _i LISN EMI receiver

X] For table top equipment, wooden support is 0.8m height table

[_] For floor standing equipment, wooden support is 0.1m height rack.
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8.3 Test procedure and test set up

The EUT are connected to the main power through a line impedance stabilization network
(LISN). This provides a 50€/50uH coupling impedance for the measuring equipment. The
peripheral devices are also connected to the main power through a LISN that provides a
50€Q/50uH coupling impedance with 50€2 termination.

Both sides (Line and Neutral) of AC line are checked for maximum conducted interference.
In order to find the maximum emission, the relative positions of equipment and all of the
interface cables must be changed according to ANSI C63.4 on conducted measurement.
The bandwidth of the test receiver is set at 9 kHz.
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8.4 Test protocol
Temperature : 25°C
Relative Humidity : 55 %
Supplied by AC-DC adaptor:
L Line
BV FCC15QP FCC15AV

1 1
1 1 |
1 1 1
i i i
————————————————————————————————————————————— Fe—t--r-

1
|
80 f---+
i
1
1
1
1
1

=20 T
0.15 10 100 300
Mz
Test Data:
Quasi-peak Average
Frequency (MHz) | evel Limit | Margin | level limit | Margin

dB(uV) | dBuV) | (dB) |dB(uV) |dB(uV)| (dB)

0.182 54.17 | 64.41 10.24 | 39.50 | 54.41 14.91

0.362 47.23 58.67 | 11.44 | 37.48 | 48.67 | 11.19

0.723 4492 | 56.00 | 11.08 | 34.35 | 46.00 | 11.65

1.177 39.99 | 56.00 | 16.01 | 32.05 | 46.00 | 13.95

3.257 34.68 | 56.00 | 21.32 | 29.89 | 46.00 | 16.11

21.178 25.08 | 60.00 | 3492 | 19.61 50.00 | 30.39
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Intertek FCC ID: Q9DAPINH103

N Line
dBuV —  FCCi5QP -  FCCi5AV
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Test Data:
Quasi-peak Average
Frequency (MH2) | jevel | Limit | Margin | level | limit | Margin
dB(uV) | dB(uV) | (dB) | dB(uV) | dB(uV) | (dB)
0.178 54.16 64.57 10.41 37.40 54.57 17.17
0.361 46.87 58.71 11.84 37.05 48.71 11.66
0.427 46.44 57.31 10.87 35.55 4731 11.76
0.726 44.14 56.00 11.86 33.81 46.00 12.19
1.348 39.81 56.00 16.19 31.74 46.00 14.26
5.672 32.60 60.00 | 27.40 28.04 50.00 | 21.96
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Intertek FCC ID: Q9DAPINH103

Supplied by POE adaptor:

L Line
EN220QP2 —_  EN22AV2
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Test Data:
Quasi-peak Average
Frequency (MHz) | level | Limit | Margin | level | limit | Margin
dB(uV) | dB(uV) | (dB) | dB(uV) | dB(uV) | (dB)
0.159 50.33 | 65.54 | 1521 | 39.55 | 55.54 | 15.99
0.191 46.13 | 63.98 | 17.85 | 36.88 | 53.98 | 17.10
0.256 37.66 | 61.56 | 23.90 | 28.19 | 51.56 | 23.37
0.505 39.16 | 56.00 | 16.84 | 34.62 | 46.00 | 11.38
3.376 28.89 | 56.00 | 27.11 | 2343 | 46.00 | 22.57
22.939 43.71 60.00 | 16.29 | 37.60 | 50.00 | 12.40

TTRF15.407_V1 © 2015Intertek
Page 97 of 100



Intertek FCC ID: Q9DAPINH103

N line
dBuV - EN220P2 —_— EN22AV2

Test Data:
Quasi-peak Average
Frequency (MHz) | jeve] Limit | Margin | level limit | Margin

dB(uV) | dB(uV) | (dB) | dB(uV) | dB(uV) | (dB)

0.159 50.27 | 65.54 | 15.27 | 3936 | 55.54 | 16.18

0.190 4597 | 64.04 | 18.07 | 3593 | 54.04 | 18.11

0.509 40.73 | 56.00 | 15.27 | 38.10 | 46.00 7.90

1.848 2740 | 56.00 | 28.60 | 21.62 | 46.00 | 24.38

4.255 2649 | 56.00 | 29.51 | 21.12 | 46.00 | 24.88

22.939 43.03 | 60.00 | 16.97 | 37.02 | 50.00 | 12.98
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Appendix: Test Graph of Duty Cycle

Att 60 dB

802.11a

REW 10 MH=z
VEW 10 MH=z
SWT 2 ms

FCC ID: Q9DAPINH103

E

Center 5.1% GH:z

Ref 30 dBm Att 60 dB

200 na/s

REW 10 MH=z
VEW 10 MH=z
SWT 2 ms

802.11n HT20

=50

=70

Center 5.1% GH:z

200 na/s
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Att 60 dB

802.11n HT40

REW 10 MH=z
VEW 10 MHzZ

SWT 1 ms

FCC ID: Q9DAPINH103

Fef 30 dBm
20
=

=@ [T W

11:47:01

100 pa/
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