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1.TEST SUMMARY

FCC ID: 2AKXUQ8

Test Items Test Requirement Result
Conducted Emissions 15.207 PASS
Radiated Emissions 15.205(a)/15.209/15.247(d) PASS
6dB&99% Bandwidth 15.247(a)(2) PASS
Power density 15.247(e) PASS
Maximum Peak Output Power 15.247(b) PASS
Duty Cycle 15.207 PASS
Emissions from out of band 15.247(d) PASS
Antenna Requirement 15.203 PASS

2.GENERAL PRODUCT INFORMATION

2.1. Product Function

Refer to Technical Construction Form and User Manual.

2.2. Description of Device (EUT)

Product Name:

Wireless Router

Model No.:

Q8

Operation Frequency:

2412MHz~2462MHz (802.11b/802.119/802.11n(HT20));
2422MHz~2452MHz (802.11n(HT40))

Channel numbers:

11 for 802.11b/802.119/802.11n(HT20);
9 for 802.11n(HT40)

Modulation technology:

Direct Sequence Spread Spectrum (DSSS) for (IEEE 802.11b)
Orthogonal Frequency Division Multiplexing(OFDM) for
(IEEE 802.119/802.11n)

Data speed (IEEE 802.11b):

1Mbps, 2Mbps, 5.5Mbps, 11Mbps

Data speed (IEEE 802.11q):

6Mbps, 9Mbps, 12Mbps, 18Mbps, 24Mbps,
36Mbps, 48Mbps,54Mbps

Data speed (IEEE 802.11n):

Up to 300Mbps

Antenna Type:

External Antenna*4; 2T2R

Antenna gain:

5.0dBj;

Power supply:

DC 5V from adapter

Adapter:

Manufacturer:YICHEN (SHENZHEN) TECHNOLOGY CO., LTD
Model:GQ05-050100

INPUT:AC 100-240V, 50/60Hz, 0.3A

OUTPUT:DC 5V/1A

DC Line:Unshielded, Undetachable 1.2m
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2.3.Independent Operation Modes

The basic operation modes are:

2.3.1. EUT work WFI TX mode, and frequency as below:

FCC ID: 2AKXUQ8

Mode 1

Frequency

2412MHz

802.11b

2437MHz

2462MHz

Mode 2

2412MHz

802.11g

2437MHz

2462MHz

Mode 3

2412MHz

802.11n(HT20)

2437MHz

2462MHz

Mode 4

2422MHz

802.11n(HT40)

2437MHz

2452MHz

Mode 5

LINK Mode

Remark: 802.11b mode:1Mbps ,802.11g mode:6Mbps , 802.11n HT20 mode:MCS0,802.11n HT40
mode:MCS0; MIMO fro 802.11n(20)/n(40).

2.4. Test Supporting System

None.

2.5.TEST SITES
2.5.1. Test Facilities

Lab Qualifications

Certificated by Industry Canada
Registration No.: 9868A
Date of registration: December 8, 2011

Certificated by FCC, USA
Registration No.: 370994
Date of registration: February 21, 2012

Certificated by CNAS China
Registration No.: CNAS L5783
Date of registration: August 8, 2012
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2.6.List of Test and Measurement Instruments

2.6.1. For conducted emission at the mains terminals test

FCC ID: 2AKXUQ8

Equipment Manufacturer Model No. Serial No. Last Cal. Next Cal.
EMI Test Receiver Rohde&Schwarz ESCI 101156 Apr. 09,16 | Apr. 09,17
Artificial Mains | - jegSchwarz | ENV216 101315 | Apr.09,16 | Apr. 09,17
Network
RF Cable FUJIKURA 3D-2W 944 Cable Apr. 09,16 | Apr. 09,17
2.6.2. For radiated emission test
Equipment Manufacturer Model No. Serial No. Last Cal. Next Cal.
EMI Test Receiver Rohde&Schwarz ESCI 101156 Apr. 09,16 | Apr. 09,17
Bilog Antenna ETS-LINDGREEN 3142D 135452 Apr. 09,16 | Apr. 09,17
Spectrum Analyzer Agilent E4411B MY4511304 | Apr. 09,16 | Apr. 09,17
3m Semi-anechoic | ro | |NDGREEN 966 KWO01 Apr. 09,16 | Apr. 09,17
Chamber
Signal Amplifier SONOMA 310 187016 Apr. 09,16 | Apr. 09,17
Signal Amplifier Agilent 8449B 3008A00251 | Apr. 09,16 | Apr. 09,17
RF Cable IMRO IMRO-400 | 966 Cable 1# N/A N/A
MULTI-DEVICE ETS-LINDGREEN 2090 126913 N/A N/A
Controller
Horn Antenna SCHWARZBECK BBHA9170 9170-068 Apr. 09,16 | Apr. 09,17
Spectrum Analyzer Agilent E4408B MY44211125| Apr. 09,16 | Apr. 09,17
High Pass filter Micro HPM50111 324216 Apr. 09,16 | Apr. 09,17
Constant temperature GF GTH-800-40-1P|MAA9906-005| Apr. 09,16 | Apr. 09,17
and humidity box
Attenuation MCE 24-10-34 BN9258 Apr. 02,16 | Apr. 02,17
Loop Antenna ARA PLA-1030/ 1029 Apr. 02,16 | Apr. 02,17
Power Meter Anritsu ML2495A 1204003 Apr. 24,16 | Apr. 24,17
Power Anritsu MA2411B 1126150 | Apr.24,16 | Apr. 24,17
Sensor

Keyway Testing Technology Co., Ltd.
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FCC ID: 2AKXUQ8

3. TEST SET-UP AND OPERATION MODES

3.1.Principle of Configuration Selection

Emission: The equipment under test (EUT) was configured to measure its highest
possible radiation level. The test modes were adapted accordingly in
reference to the Operating Instructions.

3.2. Block Diagram of Test Set-up

System Diagram of Connections between EUT and Simulators

AC mains | adapter EUT

(EUT:Wireless Router)

3.3. Test Software

Final Test Mode Description
Test Software MP tool

3.4. Special Accessories and Auxiliary Equipment

Notebook
Manufacturer: Lenovo
M/N: Lenovo G475
S/N: GB14477457

3.5. Countermeasures to Achieve EMC Compliance

None.
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FCC ID: 2AKXUQ8

4. EMISSION TEST RESULTS

4 1. Conducted Emission at the Mains Terminals Test
4.1.1. Limit 15.209 limits

Frequency Limit (dBuV)
MHz Quasi-peak Average
0.15-0.5 66 to 56 56 to 46

0.5-5 56 46

5-30 60 50
NOTE: 1.The lower limit shall apply at the transition frequencies.
2.The limit decreases linearly with the logarithm of the frequency in the range
0,15 MHz to 0,50 MHz.

4.1.2. Test Setup

1.The EUT was put on a wooden table which was 0.8 m high above the ground and connected to
the AC mains through the Artificial Mains Network (AMN). Where the mains cable supplied by
the manufacture was longer than 0.8 m, the excess was folded back and forth parallel to the
cable at the center so as to form a bundle no longer than 0.4 m.

2.The EUT was kept 0.4 m from any other earthed conducting surface. Both sides of AC line
were checked to find out the maximum conducted emission levels according to the test
procedure during the conducted emission test.

3.The frequency range from 150 kHz to 30 MHz was investigated.

4.The bandwidth of the test receiver was set at 9 kHz.

5.Pretest for all mode, The test data of the worst case condition(s) was reported on the following

page.

Reference Plane

LISN LISN
40cm 80c
AUX E.U.T Filter
Eauibpment
EMI
Receiver
Test table/Insulation plane

Remark: E.U.T. :Equipment Under Test
LISN: Line Impedance Stabilization Network
Test table height: 0.8m.

Test block

adapter EUT

AC mains <«—
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FCC ID: 2AKXUQS8

EUT : Wireless Router Model Name Q8
Temperature : 26 C Relative Humidity : |54%
Pressure : 1010hPa Phase : L
Test Voltage Rg 15.2%\\//lfg(r)ﬂfdapter Test Mode : Mode 5
80 Level (dBuV)
70
60 e FCC PART15 B QP

50

FCC PART15B AV

I

Ay g T,

40
30
20
10
0
A5 .2 5 2 5 10 20
iy Freqguency (MHz)
Limit Over
Freg Level Line Limit Remark
MH=Z dBuV dBuV dB
1 0.421 34.04 47.42 -13.38 Average
2 0.421 43.90 57.42 -13.52 QP
3 0.510 36.49 46.00 -9.51 Average
4 0.510 43.60 56.00 -12.40 QF
5 0.535 36.40 46.00 -9.60 Average
& D.535 42.90 56.00 =132.10 QP
T 0.585 41.39 46.00 -4.61 Awverage
B D.585 50.60 56.00 -5.40 QF
g D.788 33.58 46.00 -12.42 Average
10 0.788 45.20 356.00 -10.80 QP
il 3.1%0 33.01 46.00 -12.99 Average
12 3.1%0 44.80 56.00 -11.20 QF

Keyway Testing Technology Co., Ltd.
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FCC ID: 2AKXUQ8
EUT : Wireless Router Model Name Q8
Temperature : 26 C Relative Humidity : {54%
Pressure : 1010hPa Phase : N

DC 5.0V form Adapter .

Test Voltage AC 120V/60Hz Test Mode : Mode 5
8 ﬂl.evel (dBuV)
70

60

A0}y

3!1-"~v-w"“‘w"‘1rJ

FCC PARTASB QP

FCC PART15B AV

1‘1'.

12

A AJA S AT |

HQ\fﬁwﬂ}uhy

" W
*‘*'*h' M‘ J'r “*

i
20
10
0
A5 2 2 b 10 20 30
. Freguency (MHz)
Limitc Over
Freq Level Line Limit Remark
MH= dBuV dBuV dB
1 0.484 35.1% 46.27 -11.08 Average
2 D.484 41.80 56.27 -14.47 QP
3 0.513 35.25 46.00 -10.75 RAverage
4 0.513 42.60 56.00 -13.40 QP
5 0.541 36.18 4&£.00 -9.82 Average
& D.541 42.40 56.00 -13.80 QP
7 0.570 42.44 46.00 -=-3.56 Average
B 0.570 49.58 56.00 =-6.41 QF
g 0.647 33.94 46.00 -12.06 Average
10 0.647 40.70 56.00 -15.30 QP
11 1.577 31.36 46.00 =-14.649 Average
12 1.577 41.30 56.00 -14.70 QP

Keyway Testing Technology Co., Ltd.
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FCC ID: 2AKXUQS8

EUT : Wireless Router Model Name Q8
Temperature : 26 C Relative Humidity : [54%
Pressure : 1010hPa Phase : L

DC 5.0V form Adapter )
Test Voltage AC 240V/60Hz Test Mode : Mode 5
EﬂLevel ({dBuV)
70

60

FCC PART15B QP

5“_ |

Iﬂ. P — a2 A
ey f :!'@ﬁ% yw’:yaiaﬁ

FCC PART15B AV

W\ -y

,-'ir.ﬂ‘-ﬁ iy
i

[Py Il.r""'i.

40 '
30
20
10
o
A5 2 5 1 2 5 10 20
_— Freguency (MHz)
Limit Over
Freq Level Line Limit Remark
MH= dBaV dBuWv dB
1l 0.431 35.84 47.249 —-11.40 Awverage
2 0.431 44.80 57.24 =-12.449 QP
3 0.507 40.22 46.00 -5.78 Average
4 0.507 46.30 56.00 -9.70 QP
5 0.541 40.98 46.00 =5.02 Average
& D.541 47.30 56.00 =8.70 QP
7 0.585 41.30 46.00 -4.70 Average
8 0.585 50.30 56.00 -=5.70 QP
a9 0.%23 37.94 46.00 -8.06 Average
10 0.923 4B8.5%0 56.00 -T7.10 QP
11 2.033 38.44 4p8.00 ~-7.5b6 Average
12 2.033 47.B0 56.00 -8.20 QP

Keyway Testing Technology Co., Ltd.
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FCC ID: 2AKXUQS8

EUT : Wireless Router Model Name Q8
Temperature : 26 C Relative Humidity : [54%
Pressure : 1010hPa Phase : N
DC 5.0V form Adapter )
Test Voltage AC 240V/60Hz Test Mode : Mode 5
g uLeveI (dBuV)
70
F T

ﬁu\ | CC PART15BQP

Ly L FCC PART15B AV
BDWEF | ﬂ" ‘ﬁ e r‘_!ﬂ & - i I ‘ﬂfk

I-f. g1 hi%al ™ _-H TR I.r \\ Fil L I\ \ . Y |I 1 :‘,.:i_rJI.-.J_. » I
40 W VAR TANYVE R BAL AL WL i | ~
AYAY/ W™

.lfa._ -

30 -y
|
20
10
0
A5 .2 5 1 2 5 10 20
il Freguency (MHz)
Limit Over
Freq Level Line Limit Remark
MH=Z dBuV dBuV dB
1 0.510 42.13 46.00 -3.87 Average
2 0.510 47.30 56.00 -B.70 QPF
3 0.541 42.64 46.00 -3.36 Average
q 0.541 47.30 56.00 -8.70 QP
5 0.589 42.33 46.00 -3.687 Average
6 D.589 49.40 56.00 -6.60 QP
7 0.933 37.22 46.00 -8.78 Average
8 0.933 45.80 56.00 -10.20 QP
9 1.680 37.12 46.00 -8.88 Average
10 1.680 44.%0 356.00 -11.10 QP
11 2.077 38.90 48.00 -9.10 Average
12 2.077 45.30 56,00 -10.70 QP

Keyway Testing Technology Co., Ltd.
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4.2.1. Limit 15.209 limits

4.2. Radiated Emission Test

FCC ID: 2AKXUQ8

Filed Strengths Limit

Frequency Distance
MHZ Meters uV/m dB(uV)/m
30~88 3 100 40.0
88~216 3 150 43.5
216~960 3 200 46.0
960~1000 3 500 54.0
74.0dB(uV)/m(Peak)
Above 1000 3 54.0dB(uV)/m(Average)

4.2.2. Restricted bands of operation

MHz MHz MHz GHz
0.009-0.110 16.42-16.423 399.9-410 4.5-515
0.495-0.505 16.69475-16.69525 608-614 5.35-5.46

2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
417725-4 17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 108-121.94 1718.8-1722.2 13.25-13.4
6.31175-6.31225 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400

All the emissions appearing within 15.205 restricted frequency bands shall not exceed the
limits shown in 15.209,all the other emissions shall be at least 20dB below the fundamental

emissions, or comply with 15.209 limits.

Keyway Testing Technology Co., Ltd.
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FCC ID: 2AKXUQ8

4.2.3. Test setup

The EUT was placed on a turn table which was 0.8 m(above 1GHz, the high was 1.5m) above
the ground. The turn table can rotate 360 degrees to determine the position of the maximum
emission level. The EUT was set 3 m away from the receiving antenna which was mounted on an
antenna tower. The measuring antenna moved up and down to find out the maximum emission
level. It moved from 1 m to 4 m for both horizontal and vertical polarizations.

The EUT was tested in the Chamber Site. It was pre-scanned with a Peak detector from the
spectrum, and all the final readings from the test receiver were measured with the Quasi-Peak
detector.

The bandwidth of the EMI test receiver is set at 120kHz for frequency range from 30MHz to 1000
MHz.

The bandwidth of the Spectrum’s VBW is set at 3MHz and RBW is set at 1MHz for peak
emissions measurement above 1GHz and 1MHz RBW, 10Hz VBW for average emissions
measure above 1GHz, Both PK and AV measure, PK detector is used.

The frequency range from 30MHz to 10" harmonic (25GHz) are checked. and no any emissions
were found from 18GHz to 25 GHz, So the radiated emissions from 18 GHz to 25GHz were not
record.

Notes: 1. Emission Level = Antenna Factor + Cable Loss + Meter Reading-Preamp Factor.

2. Measurement Uncertainty: £+3.2 dB at a level of confidence of 95%.

3. For emissions above 1GHz, if peak level comply with average limit, then the average
level is deemed to comply with average limit.

4. For emissions below 1GHz, pretest for all mode, The test data of the worst case
condition(s) was reported on the following pages.

5. For Both PK and AV value above 1GHz, PK detector is used.

6.EUT Pre-scan X/Y/Z orientation, only worst case is presented in the report (Z
orientation).

Keyway Testing Technology Co., Ltd.  Report No. 16KWE124892F  Page 14 of 66



FCC ID: 2AKXUQS8

Radiated Emission Test-Up Frequency Below 30MHz

Metal Full Sobdered Ground Plane
Spectium Analyzer e
Recewer (>~

Radiated Emission Test-Up Frequency 30MHz- 1GHz

Semi-anechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m
Turn Table From 0° to 360°

Turn Table

ystem Analyzer Network

Above 1GHz

Aechoic 3m Chamber

Antenna Elevation Varies From 1iod m
Turn Table From D" o 360

Absorers
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FCC ID: 2AKXUQ8

EUT : Wireless Router Model Name Q8
Temperature : 20 C Relative Humidity : {48%
Pressure : 1010hPa Test Mode : X
Test Voltage DC 5.0V form Adapter
Below 30MHz
Freq. Reading Limit Margin State
(MHz) (dBuV/m) (dBuV/m) (dB) P/F
- - - - P
- - - - P
Note:

The amplitude of spurious emissions which are attenuated by more than 20dB below the
permissible value has no need to be reported.
Distance extrapolation factor =40 log (specific distance/test distance)(dB);
Limit line = specific limits(dBuv) + distance extrapolation factor.

Keyway Testing Technology Co., Ltd.
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FCC ID: 2AKXUQS8

Below 1GHz
EUT : Wireless Router Model Name : Q8
Temperature : 20 C Relative Humidity : [48%
Pressure : 1010hPa Test Mode : Mode 5
Test Voltage : |DC 5.0V form Adapter
Vertical
EDLE?H (dBuV/im)
50.0

FCC PART 15C_
6B

20.0

30 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000

Freguency (MHz)
Preamp Read CableAntenna Limit Over
Freq Factor Level Loss Factor Level Line Limit Remark
MH=zZ dB dBuV dB dB/m dBuV/m dBuV,/m dB
| 30.00 1.41 40.33 0.56 18.80 28.28 40.00 -11.72 QF
2 34.85 31.38 40.48 0.56 15.9%4 25.60 40.00 -14.40 QF
3 47.486 31.39 40.68 0.75 9.B4 189.89 40.00 -20.11 QF
4 146.40 31.23 T.28 1.22 8.78 26.05 43.50 -17.45 QP
S 163.86 31.21 B.46 1.30 9.55 28.10 43.50 -15.490 QF
] 665.35 30.8B0 30.67 3.69 21.77 25.33 46.00 -20.67 QF
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80

Horizontal
Level (dBuVim)

FCC ID: 2AKXUQS8

20.0

FCC PART 15C_

-6

4B

30 100. 200. 300. 400. 500. &00. 700. 800. 900. 1000
Frequency (MHz)
Freamp Read CableAntenna Limitc Over
Freq Factor Level Loas Factor Level Line Limit Remark
MHz dB dBuV dB dB/m dBuV/m dBuV/m dB
1 30.00 31.41 25.88 0.56 18.B0 13.83 40.00 -26.17 QF
2 131.85 31.20 46.74 i.12 B8.32 24.98 43.50 -18.52 QP
3 146.40 31.23 48B.72 1.22 B.78 27.49 43.50 -16.01 QF
4 163.86 31.21 4B.94 1.30 9.55 28.58 43.50 -14.92 QF
5 616.85 30.64 36.67 3.38 21.07 30.48 46.00 -15.52 QP
-] 665.35 30.8 33.64 3.6 21.77 28.30 4€.00 -17.70 QF

Note: 1.Absolute Level= Reading Level+antenna Factor+cable loss - Preamp factor,
2.0ver Limit= Absolute Level — Limit;
3.Mode 1 is the worst mode. Only worst case is presented in the report .

Keyway Testing Technology Co., Ltd.  Report No. 16KWE124892F  Page 18 of 66



FCC ID: 2AKXUQS8
Above 1GHz
EUT : Wireless Router Model Name Q8
Temperature : 20 C Relative Humidity : [48%
Pressure : 1010hPa Test Voltage DC 5V
paatl Erenien sy Met(_-:r Antenna | Cable | Preamp | Emission Vs | e
(HIV) Reading | Factor loss factor Level Remark
(MHz) (dBuV) (dB) (dB) (dB) | (dBuV/m) [(dBuv/m)| (dB)
TX-2412
v 4824 29.87 31.99 12.01 2750 4637 54 -763 Average
v 4824 4368 31.99 12.01 2750 60.18 74 -13.82 Peak
v 7236 35.08 2531 16.61 2795 4995 74 -24.05 Peak
H 4824 29.87 31.99 12.01 2750 46.37 54 -763 Average
H 4824 4438 31.99 12.01 2750 60.88 74 1312 Peak
H 7236 36.59 2531 16.61 2795 5056 74 -23.44 Peak
TX-2437
Y 4874 31.34 32.11 12.14 2753 48.06 54 -5.94 Average
v 4874 4127 32.11 12.14 2753 57.99 74 -16.01 Peak
v 7311 3753 2432 16.62 2796 50.51 74 -23.49 Peak
H 4874 32.29 3211 12.14 2753 49.01 54 -4.99 Average
H 4874 38.08 32.11 12.14 2753 557 74 -183 Peak
H 7311 3523 2432 16.62 2796 4821 74 -2579 Peak
TX-2462
\' 4924 30.28 3223 12.28 27.56 4723 54 -6.77 Average
v 4924 4126 3223 12.28 2756 58.21 74 1579 Peak
v 7386 3457 2436 16.62 2798 4757 74 -26.43 Peak
H 4924 28.77 3223 12.28 2756 4572 54 -8.28 Average
H 4924 4159 3223 12.28 2756 5854 74 -15.46 Peak
H 7386 35.86 2436 16.62 2798 4886 74 2514 Peak

Note: 1.7802.11b” mode is the worst mode.

2.When PK value is lower than the Average value limit, average didn't record.

3.The amplitude of spurious emissions which are attenuated by more than 20dB below the

permissible value has not to be reported.
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FCC ID: 2AKXUQ8

Spurious Emission in Restricted Band (1-25G) :

All the modulation modes have been tested and all other emissions more than 20dB below the limit,
the worst result was report as below:

Meter | Antenna | Cable | Preamp | Emission s .
Polar |Frequency : Limits Margin | Detector
Reading Factor loss factor Level
(H/V) Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
802.11b-2412MHz
v 3264 29.67 3026 9.96 26.63 43.26 74 -30.74 Pk
H 3264 3125 3026 9.96 26.63 44 84 74 -29.16 PK
v 3336 31.34 30.33 9.96 26.66 4497 74 -29.03 Pk
H 3336 3124 3033 9.96 26.66 44 87 74 -29.13 PK
v 4100 32.29 3164 10.61 27.06 47.48 74 -26.52 Pk
H 4100 3254 3164 10.61 27.06 47.73 74 -26.27 PK
v 11764 3273 26 64 17.32 28.98 47.71 74 -26.29 Pk
H 11764 3249 26.64 17.32 28.98 47.47 74 -26.53 PK
v 17732 31.89 2627 22.01 30.39 4978 74 -24 .22 Pk
H 17732 3182 2627 22.01 30.39 4971 74 -24 29 PK
802.11g-2412MHz
v 3264 33.01 3026 9.96 26.63 46.6 74 274 Pk
H 3264 32.81 3026 9.96 26.63 46.4 74 276 PK
v 3336 3226 3033 9.96 26.66 4589 74 -28.11 Pk
H 3336 32.36 30.33 9.96 26.66 4599 74 -28.01 PK
v 4100 3248 3164 10.61 27.06 47.67 74 -26.33 Pk
H 4100 3253 3164 10.61 27.06 47.72 74 -26.28 PK
v 11764 31.82 26 .64 17.32 28.98 46.8 74 -27.2 Pk
H 11764 31.59 2664 17.32 28.98 46.57 74 -27.43 PK
v 17732 32.38 2627 22.01 30.39 50.27 74 -23.73 Pk
H 17732 31.06 2627 22.01 30.39 48.95 74 -25.05 PK
802.11n{20)-2412MHz
v 3264 31.01 30.26 9.96 26.63 455 74 -285 Pk
H 3264 30.84 3026 9.96 26.63 4443 74 -29.57 PK
v 3336 3214 3033 9.96 26.66 45.77 74 -28.23 Pk
H 3336 31.79 3033 9.96 26.66 4542 74 -28.58 PK
v 4100 32.85 3164 10.61 27.06 48.04 74 -25.96 Pk
H 4100 3224 3164 10.61 27.06 47.43 74 -26.57 PK
v 11764 32.18 26 .64 17.32 28.98 47.16 74 -26.84 Pk
H 11764 3274 26 64 17.32 28.98 4772 74 -26.28 PK
v 17732 3216 2627 22.01 30.39 50.05 74 -23.95 Pk
H 17732 3247 2627 22.01 30.39 50.36 74 -23.64 PK
802.11n{40)-2422MHz
v 3264 3023 3026 9.96 26.63 4382 74 -30.18 Pk
H 3264 30.16 3026 9.96 26.63 43.75 74 -30.25 PK
v 3336 31.19 3033 9.96 26.66 4482 74 -29.18 Pk
H 3336 3148 3033 9.96 26.66 4511 74 -28.89 PK
v 4100 3245 3164 10.61 27.06 47.64 74 -26.36 Pk
H 4100 30.62 3164 10.61 27.06 45.81 74 -28.19 PK
v 11764 31.18 2664 17.32 28.98 46.16 74 -27.84 Pk
H 11764 3142 26 .64 17.32 28.98 46.4 74 276 PK
v 17732 2923 2627 22.01 30.39 4712 74 -26.88 Pk
H 17732 29.77 2627 22.01 30.39 47.66 74 -26.34 PK
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FCC ID: 2AKXUQ8

Meter | Antenna | Cable | Preamp | Emission A .
Polar |Frequency - Limits Margin | Detector
Reading Factor loss factor Level
(H/V) Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
802.11b-2437MHz
Vv 3264 30.54 30.26 9.96 2663 4413 74 -29.87 Pk
H 3264 31.18 30.26 9.96 26.63 4477 74 -29.23 PK
Vv 3336 31.69 30.33 9.96 26.66 45.32 74 -28.68 Pk
H 3336 30.65 30.33 9.96 26.66 44.28 74 -29.72 PK
v 4100 31.69 3164 10.61 27.06 46.88 74 2712 Pk
H 4100 31.64 3164 10.61 27.06 46.83 74 2717 PK
Vv 11764 31.82 26.64 17.32 28.98 46.8 74 27.2 Pk
H 11764 31.35 26.64 17.32 28.98 46.33 74 -27.67 PK
Vv 17732 31.26 2627 22.01 30.39 4915 74 -24 85 Pk
H 17732 31.75 2627 22.01 30.39 49.64 74 -24.36 PK
802.11g9-2437MHz
Vv 3264 3275 30.26 9.96 2663 46.34 74 -27 66 Pk
H 3264 31.19 30.26 9.96 26.63 4478 74 -29.22 PK
v 3336 31.84 30.33 9.96 26.66 4547 74 -28.93 Pk
H 3336 31.79 30.33 9.96 26.66 4542 74 -28.58 PK
Vv 4100 31.75 3164 10.61 27.06 46.94 74 -27.06 Pk
H 4100 31.68 3164 10.61 27.06 46.87 74 2713 PK
v 11764 31.75 26.64 17.32 28.98 46.73 74 -27.27 Pk
H 11764 31.87 26.64 17.32 28.98 46.85 74 2715 PK
Vv 17732 31.65 2627 22.01 30.39 4954 74 -24 .46 Pk
H 17732 31.57 2627 22.01 30.39 49.46 74 -24.54 PK
802.11n(20)-2437MHz
Vv 3264 31.57 30.26 9.96 26.63 45.16 74 -28.84 Pk
H 3264 3048 3026 9.96 2663 44.07 74 -29.93 PK
v 3336 32.32 30.33 9.96 26.66 4595 74 -28.05 Pk
H 3336 3143 30.33 9.96 26.66 45.06 74 -28.94 PK
Vv 4100 31.79 31.64 10.61 27.06 46.98 74 -27.02 Pk
H 4100 31.65 3164 10.61 27.06 46.84 74 -27.16 PK
v 11764 31.32 26 .64 17.32 28.98 46.3 74 -27.7 Pk
H 11764 31.79 26.64 17.32 28.98 46.77 74 -27.23 PK
Vv 17732 31.37 26.27 22.01 30.39 49.26 74 -24.74 Pk
H 17732 31.29 2627 22.01 30.39 4918 74 -24 .82 PK
802.11n(40)-2437MHz
Vv 3264 31.65 30.26 9.96 26.63 45.24 74 -28.76 Pk
H 3264 30.66 30.26 9.96 26.63 44.25 74 -29.75 PK
Vv 3336 31.59 30.33 9.96 2666 4522 74 -28.78 Pk
H 3336 31.61 30.33 9.96 26.66 4524 74 -28.76 PK
Vv 4100 31.32 31.64 10.61 27.06 46.91 74 -27.49 Pk
H 4100 30.18 31.64 10.61 27.06 45.37 74 -28.63 PK
Vv 11764 31.32 26.64 17.32 28.98 46.3 74 27.7 Pk
H 11764 31.57 26.64 17.32 28.98 46.55 74 -27.45 PK
Vv 17732 29.72 26.27 22.01 30.39 47.61 74 -26.39 Pk
H 17732 2991 26.27 22.01 30.39 47.8 74 -26.2 PK
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FCC ID: 2AKXUQ8

Meter | Antenna | Cable | Preamp | Emission A .
Polar |Frequency - Limits Margin | Detector
Reading Factor loss factor Level
(H/V) Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
802.11b-2462MHz
v 3264 28.89 3026 9.96 26.63 4248 74 -31.52 Pk
H 3264 30.08 30.26 9.96 26.63 43.67 74 -30.33 PK
v 3336 30.94 3033 9.96 26.66 4457 74 -29.43 Pk
H 3336 30.86 3033 9.96 26.66 44 49 74 -29.51 PK
v 4100 31.74 3164 10.61 27.06 46.93 74 -27.07 Pk
H 4100 31.69 3164 10.61 27.06 46.88 74 2712 PK
v 11764 31.26 26 .64 17.32 28.98 46.24 74 -27.76 Pk
H 11764 31.53 26 .64 17.32 28.98 46.51 74 -27.49 PK
v 17732 30.05 2627 22.01 30.39 4794 74 -26.06 Pk
H 17732 3025 26.27 22.01 30.39 48.14 74 -25.86 PK
802.11g-2462MHz
v 3264 3297 3026 9.96 26.63 46.56 74 -27.44 Pk
H 3264 3258 30.26 9.96 26.63 4617 74 -27.83 PK
v 3336 32.05 3033 9.96 26.66 45.68 74 -28.32 Pk
H 3336 31.29 3033 9.96 26.66 4492 74 -29.08 PK
v 4100 3046 3164 10.61 27.06 4565 74 -28.35 Pk
H 4100 30.84 3164 10.61 27.06 46.03 74 -27.97 PK
Vv 11764 3145 26.64 17.32 28.98 46.43 74 2757 Pk
H 11764 31.06 26 .64 17.32 28.98 46.04 74 -27.96 PK
v 17732 3227 2627 22.01 30.39 50.16 74 -23.84 Pk
H 17732 3083 26.27 22.01 30.39 48.72 74 -25.28 PK
802.11n(20)-2462MHz
v 3264 31.38 3026 9.96 26.63 4497 74 -29.03 Pk
H 3264 31.06 3026 9.96 26.63 44 65 74 -29.35 PK
v 3336 31.83 30.33 9.96 26.66 4546 74 -28.54 Pk
H 3336 31.19 3033 9.96 26.66 4482 74 -29.18 PK
v 4100 3167 3164 10.61 27.06 46.86 74 -27.14 Pk
H 4100 3125 3164 10.61 27.06 46.44 74 -27.56 PK
v 11764 3154 26.64 17.32 28.98 46.52 74 2748 Pk
H 11764 31.52 2664 17.32 28.98 46.5 74 275 PK
v 17732 31.79 2627 22.01 30.39 4968 74 -24 .32 Pk
H 17732 31.73 2627 22.01 30.39 4962 74 -24 38 PK
802.11n({40)-2452MHz
v 3264 31.82 3026 9.96 26.63 4541 74 -28.59 Pk
H 3264 30.93 3026 9.96 26.63 4452 74 -29.48 PK
v 3336 3083 3033 9.96 26.66 44 .46 74 -29.54 Pk
H 3336 31.71 30.33 9.96 26.66 4534 74 -28.66 PK
v 4100 31.06 3164 10.61 27.06 46.25 74 -27.75 Pk
H 4100 3113 3164 10.61 27.06 46.32 74 -27.68 PK
v 11764 30.95 26 64 17.32 28.98 4593 74 -28.07 Pk
H 11764 3115 26.64 17.32 28.98 46.13 74 -27.87 PK
v 17732 30.09 2627 22.01 30.39 47.98 74 -26.02 Pk
H 17732 30.38 2627 22.01 30.39 48.27 74 -25.73 PK

If the PK measured levels comply with average limit, then the average level were deemed to comply with
average limit.
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FCC ID: 2AKXUQ8

Spurious Emission in Band Edge:

802.11b

ilent Spectrum Analyzer - Swept SA

f RL RF S0 AC SENSE.IMT) ALIGNAUTO Mark
[Marker 3 2.383715000000 GHz | Avg Type: Log-Pwr TRACE[T- 335 ¢ arker
PNO: Fast 50 Trig: Free Run Avg|Held:>100/100 TYPE E’*.. +
I IFGainlow — #Atten: 30 dB DEL ) y Marker Table
Mkr3 2.383 72 GHz||on Off
10dBidiv__Ref 20.00 dBm -53.127 dBm
og ‘
0o ‘ Marker Count
000 y [ofm
0.0 —
200 i — Couple
a0 | Markers|
Oon Off
-40.0 .
0.0 [
60.0 bromasmsent e i o, * sarthispn r it iy
-70.0
Start 2.31000 GHz Stop 2.42500 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 11.00 ms (1001 pts)
[MeF[MopelTRCTSCLl [ v [ FUNCTION [ FUNCTIONWIDTH] __ FUNCTION VALLE
1 N f 2.411 43 GHz 1.898 dBm
2 N f 2.390 00 GHz 55.088 dBm
. N f 238372 GHz 53.127 dBm All Markers off
5
6
7
g More
10 - 20f2
1 ¥
& | =
MSG STATUS

Agilent Spectrum Analyzer - Swept SA

Xl RL RF 506 AC SENSE!IMT] ALIGHNAUTO Mark
[Marker 3 2.487350000000 GHz . Avg Type: Log-Pur TRACE arker
PNO: Fast (0 1rig:Free Run Avg|Hold:> 1001100 ke g“
I IFGain:Low #Atten: 30 dB i Select Marker
»
Mkr3 2.487 35 GHz 3
10giciv__Ref 20.00 dBm -54.961 dBm
10.0
Normal
0.00
-10.0
-17 53 dbm|
-20.0
00 Delt
400 3 ;
500 |- | _ . &
600 it ot frindne Fixed
-70.0
Start 2.45000 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 4.800 ms (1001 pts) offll
1 e A L 1 FUNCTION C
2.462 50 GHz 2.266 dBm
2.483 50 GHz £56.389 dBm
2.487 36 GHz £54.961 dBm Broperiesh
More,
y 10f2
i -
STATUS
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Agilent Spectrum Analyzer - Swept SA

FCC ID: 2AKXUQ8

Xl RL RF S0&  AC SENSEIMT) ALIGN AUTO Mark
[Marker 3 2.383830000000 GHz Avg Type: Log-Pur TRACE[TC 335 6 arwer
PNO: Fast 50 Trig:Free Run Avg|Heold:>100/100 THPE gﬂw
I IFGainiLaw ~ ¥Atten: 30 dB = select Marker |
Mkr3 2.383 83 GHz 3
10dBidiv__Ref 20.00 dBm -54.747 dBm
og
100
G Normal
0.0
200 .
-25 61 dB|
300 Delt
-40.0 :
0.0 O
- 1] T PN YR PP DRRAPRVLITER W : Fixed
-70.0
Start 2.31000 GHz Stop 2.42500 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 11.00 ms (1001 pts) oft|
o] % [ v | FUNCTION | FUNCTIONWIDTH] __ FUNCTIONVALLE
1 N f 2.409 48 GHz 5572 dBm
2 N f 2,390 00 GHz 52.403 dBm
N f 238383 GHz 54.747 dBm :
4 Properties»
5
6
7
g More,
0 y 10f2
1 &
| B
MSG STATUS

Agilent Spectrum Analyzer - Swept SA

Xl RL RF S0&  AC SENSEIMT) ALIGN AUTO Mark
[Marker 3 2.486650000000 GHz Avg Type: Log-Pur TRACE[TC 335 6 arwer
PNO: Fast 50 Trig:Free Run Avg|Heold:>100/100 THPE gf"
I IFGainiLaw ~ ¥Atten: 30 dB BRI Select Marker |
Mkr3 2.486 65 GHz 3
10dBidiv__Ref 20.00 dBm -55.249 dBm
og
100
G Normal
0.0
200
-26.08 dBm|
300 f—t ) Delt
-40.0 5 z
00 : Q
60.0 . Fixed
-70.0
Start 2.45000 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 4.800 ms (1001 pts) oft|
ol x [ v [ FUNCTION ] FUNCTIONWIDTH]
1 N f 2.459 50 GHz £.079 dBm
2 N f 2.483 50 GHz 53.180 dBm
N f 2.486 65 GHz 55249 dBm A
4 Properties®|
5
[
7
g More,
0 10f2
1 &
| B
MSG STATUS
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Agilent Spectrum Analyzer - Swept SA

FCC ID: 2AKXUQ8

802.11n(20)

Xl RL RF S0&  AC SENSEIMT) ALIGN AUTO Mark
[Marker 3 2.379805000000 GHz ) Avg Type: Log-Pur TRACE[TC 335 6 arwer
PNO: Fast 50 Trig:Free Run Avg|Heold:>100/100 THPE gf"
I IFGain:Low #Atten: 30 dB 25 Select Marker
— »
Mkr3 2.379 81 GHz 3
10dBidiv__Ref 20.00 dBm -55.212 dBm
og
100
Normal
0.00
0.0
200
-25 .45 B}
00 i | Delt:
-40.0
00 p 2
B0.0 bl e g Lt sttt e lanrnas Mo iae st . il Fixed
-70.0
Start 2.31000 GHz Stop 2.42500 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 11.00 ms (1001 pts) oft|
o] % [ v | FUNCTION | FUNCTIONWIDTH] __ FUNCTIONVALLE
1 N f 2.409 13 GHz 5.431 dBm
2 N f 2,390 00 GHz 48,888 dBm
N f 237981 GHz 55212 dBm :
4 Properties»
5
6
7
g More,
0 y 10f2
1 &
| B
MSG STATUS

Agilent Spectrum Analyzer - Swept SA

Xl RL RF S0&  AC SENSEIMT) ALIGN AUTO Mark
[Marker 3 2.486950000000 GHz Avg Type: Log-Pur TRACE[TC 335 6 arwer
PNO: Fast 50 Trig:Free Run Avg|Heold:>100/100 THPE gf"
I IFGainiLaw ~ ¥Atten: 30 dB BRI Select Marker |
Mkr3 2.486 95 GHz 3
10dBidiv__Ref 20.00 dBm -52.145 dBm
og
100 1
Normal
0.00
0.0
200 e
2576 dbim|
300 b Delt
-40.0 A
00 Y R @
H0.0 - Fixed
-70.0
Start 2.45000 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 4.800 ms (1001 pts) oft|
ol x [ v [ FUNCTION [ FUNCTIONWIDTH]
1 N f 2.459 10 GHz 5.776 dBm
2 N f 2.483 50 GHz 51.260 dBm
N f 2.486 95 GHz 52145 dBm :
4 Properties»
5
6
7
g More,
0 10f2
1 &
| B
MSG STATUS
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Agilent Spectrum Analyzer - Swept SA

802.11n(40)

FCC ID: 2AKXUQ8

Xl RL RF S0&  AC SENSEIMT) ALIGN AUTO Mark
[Marker 3 2.378310000000 GHz Avg Type: Log-Pur TRACE[TC 335 6 arwer
PNO: Fast 50 Trig:Free Run Avg|Heold:>100/100 THPE gf"
I IFGain:Low #Atten: 30 dB 25 Select Marker’
Mkr3 2.378 310 GHz 3
10dBidiv__Ref 20.00 dBm -52.529 dBm
og
100
G Normal
-10.0 ] IS s Al
-20.0
a0 -28. 22ydBm| Delt
-40.0
0.0 Q
G000 bt b Bt B g S Fixed
-70.0
Start 2.31000 GHz Stop 2.44500 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 12.93 ms (1001 pts) oft|
MRl WoDE[ TR SCLl % [ v [ FUNCTION [ FUNCTIONWIDTH]
1 N f 2.417 190 GHz 9.219 dBm
2 N f 2,390 000 GHz 50.774 dBm
N f 2378310 GHz 52529 dBm :
4 Properties»
5
6
7
g More,
0 10f2
1 &
| B
MSG STATUS

Agilent Spectrum Analyzer - Swept SA
X RL RF S0n  AC

ALIGN AUTO

SEMSEINT|

[Marker 3 2.488310000000 GHz , Bvg Type: Log-Pur TRACE Marker
PNO: Fast 50 Trig:Free Run Avg|Heold:>100/100 THPE gf"
I IFGain:Low #Atten: 30 dB 25 Select Marker
»
Mkr3 2.488 31 GHz 3
10dBidiv__Ref 20.00 dBm -51.922 dBm
og
100
Normal
0.00
0.0 SENETETS
200
300 Delt
400 | y
00 s * .
60.0 Fixed
-70.0
Start 2.43000 GHz Stop 2.50000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 6.733 ms (1001 pts) oft|
[ v [ FUNCTION | FUNCTIONWIDTH] FUNCTION
2.454 15 GHz -9.659 dBm
2.483 50 GHz 51.676 dBm
2.488 31 GHz 51922 dBm Propaitess
More,
y 10f2
=
STATUS
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FCC ID: 2AKXUQ8

5.BAND EDGE COMPLIANCE TEST
5.1. Limits

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power, based on
either an RF conducted or a radiated measurement, provided the transmitter demonstrates
compliance with the peak conducted power limits. If the transmitter complies with the
conducted power limits based on the use of RMS averaging over a time interval, as
permitted under paragraph (b)(3) of this section, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB. Attenuation below the general limits specified in

§ 15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands,

as defined in §15.205(a), must also comply with the radiated emission limits specified in
§ 15.209(a) (see §15.205(c)).

5.2. Test setup

EUT o SPECTRUM
ANALYZER
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FCC ID: 2AKXUQ8

5.3. TEST Procedure
a) Check the calibration of the measuring instrument using either an internal calibrator or a
known signal from an external generator.
b) Position the EUT without connection to measurement instrument. Turn on the EUT and
connect its antenna terminal to measurement instrument via a low loss cable. Then set it to
any one measured frequency within its operating range, and make sure the instrument is
operated in its linear range.
c) Set RBW to 100 kHz and VBW of spectrum analyzer to 300 kHz with a convenient frequency
span including 100 kHz bandwidth from band edge.
d) Measure the highest amplitude appearing on spectral display and set it as a reference level.
Plot the graph with marking the highest point and edge frequency.

e) Repeat above procedures until all measured frequencies were complete.

Conduction band-edge

A Antenna
Frequency Band Delta Peak to band > Limit
Result
MHz emission (dBc) (dBc)
802.11b mode
2400 36.10 20 Pass
2483.5 45.51 20 Pass
802.11g mode
2400 33.06 20 Pass
2483.5 45.49 20 Pass
802.11n-HT20 mode
2400 33.48 20 Pass
2483.5 42.77 20 Pass
802.11n-HT40 mode
2400 28.56 20 Pass
2483.5 37.52 20 Pass
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B Antenna
Frequency Band Delta Peak to band > Limit
Result
MHz emission (dBc) (dBc)
802.11b mode
2400 36.00 20 Pass
2483.5 54.78 20 Pass
802.11g mode
2400 32.38 20 Pass
2483.5 46.26 20 Pass
802.11n-HT20 mode
2400 36.62 20 Pass
2483.5 45.85 20 Pass
802.11n-HT40 mode
2400 28.59 20 Pass
2483.5 37.61 20 Pass
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A Antenna

FCC ID: 2AKXUQ8

802.11b: Band Edge, Right Side

' Keysight Spectrum Analyzer - §

Xl RL [ Rl [500 AC |

3 . '
Start Freq 2.351000000 GHz

PNO: Fast L, 1rig: FreeRun
IFGain:Low

| SENSE:INT] | ALIGN AUTO
Avg Type: Log-Pwr
Avg|Held:>100/100

105:06:10 PM

Atten: 10 dB
Auto Tune

Mkr1 2.412 479 GHZ
-9.116 dBm

[/

CenterFreq
2.385500000 GHz

StartFreq
2.351000000 GHz

Stop Freq
2.420000000 GHz

CF Step
6.900000 MHz
Auto Man
MKR| MODE TRC| SCL| X Y FUNCTION FUNCTION WIDTH FUNCTION WVALUE =
U N1 10f] 2.412 479 GHz 9116dBm| | E— S
2 MEEREA 2.400 000 GHz 45218dBm| [ ]
B 31— | — FreqOffset
| 0 Hz
(|
Scale Type
10
1 I N B B B

802.11b: Band Edge, Left Side

' Keysight Spectrum Analyzer - Swept SA

Xl RL [ RF [ 5 AC |

Start Freq 2.451000000 GHz

PNO: Fast L, 1rig: FreeRun
IFGain:Low

| SENSE:INT] | ALIGN AUTO
Avg Type: Log-Pwr
Avg|Held:>100/100

105:12:03 PM Dec 29, 2016

Atten: 10 dB
Auto Tune

CenterFreq
2.475500000 GHz

StartFreq
2.451000000 GHz

Stop Freq
2.500000000 GHz

Stop 2.50000 GHz CF Step

Sweep 4.733 ms (1001 pts) 4.900000 MHz

Auto Man

MKR| MODE TRC| SCL| X Y FUNCTION FUNCTION WIDTH FUNCTION WVALUE =
W N 10f]  9461486GHz|  ©3s3dBm| | el
P N |4 f]  5483500GHz|  BA87AdBm| | | |

B — 51— | — FreqOffset

| 0 Hz
(|

Scale Type
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802.11g: Band Edge, Right Side

s Keysight Spmmm AnalyzEr Swept SA - ]
ixl RL | | 5 ac_| | | SENSE:INT] | ALIGN AUTO  [05:09:02PM
Start Freq 2 351000000 GHz 5 Avg Type: Log-Pwr

PNO: Fast L, 1rig: FreeRun Avg|Hold:>100/100
Atten: 10 dB

Auto Tune

7 T T i1 7 - o 1 Center Freq
2.380500000 GHz

StartFreq
2.351000000 GHz

Stop Freq
2.430000000 GHz

CF Step
7.900000 MHz
Auto Man

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTIONVALUE = =~

0 N [1]F] 2 413 647 GHz -10 914 dBm [ [ 0000
PN [1]f] 2.400 000 GHz 43976dBm|[ [ [ |
[ 7 o v A |

; I FreqOffset
4 OHz
5 E
6 e
3 |
8 Scale Type
9

10 Log Lin

802.11g: Band Edge, Left Side

' Keysight Spectrum Analyzer

txi RL | RF | ac | | | SENSE:INT| | ALIGN AUTO
Start Freq 2.451000000 GHz Avg Type: Log-Pwr
P st Cp) Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 10 dB

Auto Tune

CenterFreq
2.475500000 GHz

StartFreq
2.451000000 GHz

Stop Freq
2.500000000 GHz

CF Step
4.900000 MHz
Man

Auto
MKR| MODE| TRC| SCL FUNCTION FUNCTION WIDTH FUNCTIONVALUE =

U N1 10f] T T T e — ||
)l N [ 1] f| 2.483 500 GHz 56.269dBm| |
O — ] — |

3 Freq Offset
4 0 Hz
5 E
6 e
3 |
8 Scale Type
9

10 Log Lin
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802.11n-HT20: Band Edge, Right Side

. Keysight Spectrum Analyzer - Swept SA ==
Xl RL | RF Q AC | | SENSE:INT] | ALIGN AUTO | 05:09:36 PM F
Start Freq 2.351000000 GHz ) Avg Type: Log-Pwr e
PNO: Fast L, 17g: FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 10 dB
Auto Tune
Mkr1 2.409 144 GHz
A
| - I Center Freq
2390500000 GHz
I
StartFreq
2.351000000 GHz
| —
' stopFreq
| | 2430000000 GHz
I
Stop 2.43000 GHz CF Step
Sweep 7.600 ms (1001 pts)| 7.900000 MHz
Auto Man
MKR| MODE TRC| SCL X ¥ FUNCTION FUNCTION WIDTH FUNCTION VALUE - |§
UN 11 f] 2409144GHz|  A0621dBm| | " M|
PY N [1[f] 2400000GHz| 44097dBm[ | | |
3 [ ] Freq Offset
4 ] 0Hz
5 ]
6 1 |
7 1 |
8 1 Scale Type
9 1
:g 1 —( Log Lin
‘ e e e T
MSG STATUS
802.11n-HT20: Band Edge, Left Side
. Keysight Spectrum Analyzer - Swept SA ==
Xl RL RF | SENSE:INT] | ALIGN AUTO | 05:10:34 PMDec 29, F
Start Freq 2.451000000 GHz ) Avg Type: Log-Pwr e
PNO: Fast L, 17ig: Free Run Avg|Hold:>100/100
o
IFGain:Low Atten: 10 dB
Auto Tune
N
Center Freq
2.475500000 GHz
I
StartFreq
2.451000000 GHz
] |
' stopFreq
| | 2500000000 GHz
I
Stop 2.50000 GHz CF Step
Sweep 4.733 ms (1001 pts)| 4.900000 MHz
Auto Man
MKR| MODE TRC| SCL X ¥ FUNCTIOR FUNCTION WIDTH FUNCTION VALUE - |§
N 1] 2459134 GHz| _ -10.390 dBm F—
PN N [1[f] 2483500 GHz] 1
3 [ e Freq Offset
4 ] ] 0Hz
5 ] | -
6 ] I
7 1 1 |
8 1 1 Scale Type
9 1 1
i e — e — . (Los Lin
‘ e e —— v
MSG STATUS
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802.11n-HT40: Band Edge, Right Side

s Keysight Spectrum AnalyzEr Swept SA
ixl RL | [ 5 AC | | | SENSE:INT] | ALIGN AUTO
Start Freq 2 310000000 GHz : Avg Type: Log-Pwr
PNO: Fast L, 1rig: FreeRun Avg|Hold:>100/100

Atten: 10 dB

Mkr1 2.424 10 GHz Alto Turie

CenterFreq
2.380000000 GHz

StartFreq
2.310000000 GHz

Stop Freq
2.450000000 GHz
CF Step
14.000000 MHz
Auto Man
MKR| MODE TRC| SCL| X FUNCTION FUNCTION WIDTH FUNCTION WVALUE =
T T e Y YT S— —
)l N [ 1] f| 2.400 00 GHz 38010dBm| [ [ ]
11 | — FreqOffset
4 0 Hz
5 -
6 (|
7
8 Scale Type
9
10 Lo Lin
1 | s =
4 m »
MSG STATUS
802.11n-HT40: Band Edge, Left Side
T i SRt Anakyar ==
ixi RL | RF | AC | | | SENSE:INT] | ALIGN AUTO
Start Freq 2.430000000 GHz Avg Type: Log-Pwr
P st ) Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 10 dB

Mkr1 2.454 08 GHz Alto Turie

CenterFreq
2.465000000 GHz

StartFreq
2.430000000 GHz

Stop Freq
2.500000000 GHz

CF Step
7.000000 MHz

Auto Man
MKR| MODE| TRC| SCL FUNCTION FUNCTION WIDTH FUNCTIONVALUE =

U N1 10f] 2454 08 iz T —
)l N [ 1] f| 2.483 50 GHz 47.024dBm| |
[ ——— i — |

3 Freq Offset
4 0 Hz
5 E
6 e
3 |
8 Scale Type
9

10 Log Lin
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B Antenna

802.11b: Band Edge, Right Side

FCC ID: 2AKXUQ8

o Keysight Spectrum Analyzer - 5
Xl RL | RF [500 AC | | I
Start Freq 2.351000000 GHz :
PNO: Fast () Trig: Free Run
IFGain:Low Atten: 12 dB

SENSE:INT] | ALIGN AUTO
Avg Type: Log-Pwr
Avg|Held:>100/100

|07:06:40 PM

MKR MODE TRC| SCL X FUNCTION

=

0 N [1]F] 2.412 479 GHz 9570dBm| | ]

2 IIIIIE 2.400 000 GHz 45452dBm|[ [ T |
v [ |

FUNCTION WIDTH FUNCTION WALUE

10

Auto Tune

CenterFreq
2.385500000 GHz

StartFreq
2.351000000 GHz

Stop Freq
2.420000000 GHz

CF Step
6.900000 MHz
Man

Freq Offset

OHz
|
Scale Type

Auto

802.11b: Band Edge, Left Side

' Keysight Spectrum Analyzer - Swept SA

ki RL | RF [500 AC | | I
Start Freq 2.451000000 GHz :
PNO: Fast () Trig: Free Run
IFGain:Low Atten: 12 dB

SENSE:INT] | ALIGN AUTO
Avg Type: Log-Pwr
Avg|Held:>100/100

|07:55:42 PM Dec 29, 2016

Mkr1 2.461 486 GHZ
-9.789 dBm

Stop 2.50000 GHz
Sweep 4.733 ms (1001 pts)

MKR MODE TRC| SCL X FUNCTION

=

0 N [1]F] 2.461 486 GHz 9780dBm| [ 0 00000 ]

2 IIIIIE 2.483 500 GHz 64566dBm| [ [ 0|
T o v [ o |

FUNCTION WIDTH FUNCTION WALUE

Auto Tune

CenterFreq
2.475500000 GHz

StartFreq
2.451000000 GHz

Stop Freq
2.500000000 GHz

CF Step
4.900000 MHz
Man

Auto

Freq Offset

OHz
|
Scale Type
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802.11g: Band Edge, Right Side

' Keysight spmmm AnalyzEr Swept SA

m RL | 5 AC | | [ SENSE:INT] | ALIGN AUTO __ [07:10:20 PM
Start Freq 2 351000000 GHz : Avg Type: Log-Pwr

PNO: Fast L, 1rig: FreeRun Avg|Hold:>100/100
Atten: 12 dB

Auto Tune

CenterFreq
2.385500000 GHz

StartFreq
2.351000000 GHz

Stop Freq
2.420000000 GHz
CF Step
6.900000 MHz
Auto Man
MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION WVALUE =
U N1 10f] T T T e — ||
2 MEEREA 2.400 000 GHz 43201dBm| [ ]
3 0 | — FreqOffset
4 0 Hz
5 -
6 (|
7
8 Scale Type
9
10 Lo Lin
1 | s =

802.11g: Band Edge, Left Side

' Keysight Spectrum Analyzer

txi RL | RF | ac | | | SENSE:INT| | ALIGN AUTO
Start Freq 2.451000000 GHz Avg Type: Log-Pwr
P st Cp) Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 12 dB

Mkr1 2.463 642 GHZ Auto Tune
-10.274 dBm

CenterFreq
2.475500000 GHz

StartFreq
2.451000000 GHz

Stop Freq
2.500000000 GHz

CF Step
4.900000 MHz
Man

Auto
MKR| MODE| TRC| SCL FUNCTION FUNCTION WIDTH FUNCTIONVALUE =

U N1 10f] T T I TV e — ||
)l N [ 1] f| 2.483 500 GHz 56.531dBm| |
I — ] — |

3 Freq Offset
4 0 Hz
5 E
6 e
3 |
8 Scale Type
9

10 Log Lin
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802.11n-HT20: Band Edge, Right Side

' Keysight Spectrum Analyzer - Swept SA

iXi RL | RF [ 5 AC | | [ SENSE:INT] | ALIGN AUTO _ [07:11:30 PM

Start Freq 2.351000000 GHz ; Avg Type: Log-Pwr
PNO: Fast () Trig: Free Run Avg|Hold:>100/100
Atten: 12 dB

Auto Tune

CenterFreq
2.385500000 GHz

StartFreq
2.351000000 GHz

Stop Freq
2.420000000 GHz
CF Step
6.900000 MHz
Auto Man
MKR| MODE TRC| SCL| X Y FUNCTION FUNCTION WIDTH FUNCTION WVALUE =
U N 1061  9413652GHz|  -fos23dBm| | e
2 MEEREA 2.400 000 GHz 47441dBm| [ ]
0 | — FreqOffset
4 OHz
5 -
6 [
6 |
8 Scale Type
9
10 e Lin
4 m »
IMSG STATUS
802.11n-HT20: Band Edge, Left Side

' Keysight Spectrum Analyzer

BRRL LR AC | | [ SENSE:INT] [ ALTGN AUTO __ [07:13:29 PM

Start Freq 2.451000000 GHz ; Avg Type: Log-Pwr TRACE ]
P st Cp) Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 12 dB

Auto Tune

Mkr1 2.463 642 GHZz
-10.228 dBm

CenterFreq
2.475500000 GHz

StartFreq
2.451000000 GHz

Stop Freq
2.500000000 GHz

CF Step
4.900000 MHz
Auto Man

MKR MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTIONVALUE = =~

=
U N1 10f] 2463642GHz | -10228dBm| | e
2 MEEREA 2.483 500 GHz 56.081dBm| |

I — ] [ — |

3 Freq Offset
4 0 Hz
5 E
6 e
3 |
8 Scale Type
9

10 Log Lin
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802.11n-HT40: Band Edge, Right Side

' Keysight Spectrum Analyzer - Swept SA

iXi RL | RF AC | [ SENSE:INT] | ALIGN AUTO

- B : -
Start Freq 2.310000000 GHz ; Avg Type: Log-Pwr
PNO: Fast () Trig: Free Run Avg|Hold:>100/100

Atten: 10 dB

Auto Tune

Mkr1 2.424 10

CenterFreq
2.380000000 GHz

StartFreq
2.310000000 GHz

Stop Freq
2.450000000 GHz

CF Step
14.000000 MHz
Auto Man

MKR MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTIONVALUE = =~

=
U N 1061 aa10GHz]  SitodBm| | e

PY N [4 [ f]  240000GHz| _ a7703dBm[ [ [ |
7 | 7 | — Freq Offset
g 4 0Hz
6 [
; Scale Type
9

e e — 002

MSG STATUS

802.11n-HT40: Band Edge, Left Side

' Keysight Spectrum Analyzer

ixi RL | RF | ac | | | SENSE:INT] | ALIGN AUTO |

Start Freq 2.430000000 GHz - Avg Type: Log-Pwr TRACE(H
P st Cp) Trig: Free Run Avg|Hold:>100/100 M

IFGain:Low Atten: 10 dB

Auto Tune

Mkr1 2.447 85 GHZ
-9.032 dBm

CenterFreq
2.465000000 GHz

StartFreq
2.430000000 GHz

Stop Freq
2.500000000 GHz

Start 2.43000 GHz ‘ Stop 2.50000 GHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 6.733 ms (1001 pts) 7.000000 MHz

Auto Man

MKR MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTIONVALUE = =~

=

U N1 10f] 2,447 85 GHz 9032dm| | e

2 MEEREA 2.483 50 GHz 46646dBm| [ [ ]
[ ——— | O T | I—

3 Freq Offset
4 0 Hz
5 E
6 e
3 |
8 Scale Type
9

10 Log Lin
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6. BANDWIDTH TEST

6.1. Limits
For direct sequence systems, the minimum 6dB bandwidth shall be at least 500kHz

6.2. TEST PROCEDURE

1. Set RBW = 100 kHz.
. Set the video bandwidth (VBW) = 3 x RBW.

2
3. Detector = Peak.

4. Trace mode = max hold.

5. Sweep = auto couple.

6. Allow the trace to stabilize.

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

Test data:
A Antenna
Frequency 6dB Bandwidth Limit Result

(MHz) (MHz) (MHz)
2412 10.07 >0.5 Pass

802.11b 2437 10.07 >0.5 Pass
2462 10.07 >0.5 Pass
2412 16.57 >0.5 Pass

802.11¢g 2437 16.58 >0.5 Pass
2462 16.57 >0.5 Pass
2412 17.80 >0.5 Pass

802.11n

(HT20) 2437 17.79 >0.5 Pass
2462 17.78 >0.5 Pass
2422 36.45 >0.5 Pass

802.11n

(HT40) 2437 36.45 >0.5 Pass
2452 36.46 >0.5 Pass
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B Antenna
Frequency 6dB Bandwidth Limit Result
(MHz) (MHz) (MHz)
2412 10.11 >0.5 Pass
802.11b 2437 10.11 >0.5 Pass
2462 10.10 >0.5 Pass
2412 16.63 >0.5 Pass
802.11g 2437 16.62 >0.5 Pass
2462 16.62 >0.5 Pass
2412 17.85 >0.5 Pass
802.11n
(HT20) 2437 17.85 >0.5 Pass
2462 17.85 >0.5 Pass
2422 36.45 >0.5 Pass
802.11n
(HT40) 2437 36.44 >0.5 Pass
2452 36.46 >0.5 Pass
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