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FCC ID: 2AKXUQ8
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7.0UTPUT POWER TEST

7.1. Limits
For systems using digital modulation in the 2400~2483.5MHz, The out put Power shall not exceed 1W (30dBm)

7.2. Testsetup
1. The Transmitter output (antenna port) was connected to the power meter.
2. Turn on the EUT and power meter and then record the power value.
3. Repeat above procedures on all channels needed to be tested.

Note: The cable loss and attenuator loss were offset into measure device as an amplitude offset.

=UT | POWER METER

7.3. Test result

Maximum Conducted Output Power Total
Test Frequency (dBm) Limit
(MHz) POWET 1 dBm)
Channel AntA AntB (dBm)
TX 802.11b Mode
CHO1 2412 7.69 7.65 - 30
CHO6 2437 7.57 7.54 - 30
CH11 2462 7.28 7.32 - 30
TX 802.11g Mode
CHO1 2412 6.85 6.83 - 30
CHO06 2437 6.74 6.66 - 30
CH11 2462 6.48 6.32 - 30
TX 802.11n(20) Mode
CHO1 2412 3.54 3.36 6.46 28
CHO6 2437 3.56 3.18 6.38 28
CH11 2462 3.46 3.34 6.41 28
TX 802.11n(40) Mode
CHO1 2422 412 4.51 7.33 28
CHO06 2437 4.48 4.62 7.56 28
CH11 2452 4.75 4.84 7.81 28

Note:1. 802.11b ,802.11g mode the ANT A and ANT B can not TX and RX at the same time;
2. 802.11n(20),802.11n(40) mode the ANT A and ANT B can TX and RX at the same time;
3. Directional gain=GANT +10log(N)dbi =5+10log2=8.0dbi;

4. For power test the duty cycle is 100% in continous transmitting mode.
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8.DUTY CYCLE

8.1. Test Procedure

The zero-span mode on a spectrum analyzer or EMI receiver if the response time and spacing between bins
on the sweep are sufficient to permit accurate measurements of the on and off times of the transmitted signal.
Set the center frequency of the instrument to the center frequency of the transmission. Set RBW = OBW if
possible; otherwise, set RBW to the largest available value. Set VBW = RBW. Set detector = peak or
average. The zero-span measurement method shall not be used unless both RBW and VBW are > 50/T and
the number of sweep points across duration T exceeds 100. (For example, if VBW and/or RBW are limited to
3 MHz, then the zero-span method of measuring duty cycle shall not be used if T << 16.7 microseconds.)

The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator.

The path loss was compensated to the results for each measurement.

Set to the maximum power setting and enable the EUT transmit continuously.

The EUT was operating in controlled its channel.

Use the following spectrum analyzer settings:

Span = Zero Span

RBW = 1MHz

VBW =3MHz

Number of points in Sweep >100

Detector function = peak

Trace = Clear write  Measure Ttotaland Ton

Calculate Duty Cycle = Ton/ Ttotal and Duty Cycle Factor=10*log(1/Duty Cycle)

8.2. TEST SETUP

EUT o SPECTRUM
ANALYZER
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A Antenna

Test plot of Duty Cycle for 802.11b

gl e Ana ko - Seeps B

Center Freq 2.437000000 GHz Fog Type: Log-Prar
PN0); fasms —w—- 1rig- Fras Run
IFGain:Low Atber: 10 dB

Refl 0.00 dBm

Center 2437000000 GH2

TVBW 3.0 MHz Sweep 6.067 ms (1001 ptsp
In'-’ sTaTus ) input Cwardoad ADC ower range

Test plot of Duty Cycle for 802.11g

= Kyt pecoum Bnakow - Sweps Gk

EEHBF Freq 2.437000000 GHz Forg Type: Log-Par
T + Trige Fres Run

IFhaincLow  Atber: 10 dB

Refl 0.00 dBm

MU LA ot e Y oyl i g

Center 2437000000 GHz
Res BW 1.0 MHz FVBW 3.0 MHz Sweep 6.067 ms (1001 pts)

Ill'l’ GTATL

Keyway Testing Technology Co., Ltd.  Report No. 16KWE124892F  Page 46 of 66



FCC ID: 2AKXUQ8

Test plot of Duty Cycle for 802.11n -HT20
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B Antenna
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Test plot of Duty Cycle for 802.11n -HT20
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9. POWER SPECTRAL DENSITY TEST

9.1.  Limits
For digitally modulated systems, the power spectral density conducted from the intentional radiator to the antenna

shall not be greater than 8dBm in any 3kHz band during any time interval of continuous transmission.

9.2. Testsetup
. Set analyzer center frequency to DTS channel center frequency.
. Set the span to 1.5 times the DTS bandwidth.
. Set the RBW to: 3 kHz < RBW < 100 kHz.

. Set the VBW = 3 RBW.

1

2

3

4

5. Detector = peak.
6. Sweep time = auto couple.

7. Trace mode = max hold.

8. Allow trace to fully stabilize.

9. Use the peak marker function to determine the maximum amplitude level within the RBW.
1

0. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

9.3. Test result

Channel Power density (dBm/3kHz) Total Limit Result
Fre(l?n:ezr)\cy AntA AntB PSD (dBm/3kHz)
802.11b 2412 -29.309 -23.987 - 8 Pass
2437 -29.312 -23.943 - 8 Pass
2462 -29.419 -23.887 - 8 Pass
2412 -32.888 -27.882 - 8 Pass
802.11¢g 2437 -32.902 -27.432 - 8 Pass
2462 -32.858 -27.138 - 8 Pass
2412 -32.393 -27.148 -26.01 6 Pass
S(OHZT;:);] 2437 -32.214 -27.049 -25.89 6 Pass
2462 -32.534 -26.994 -25.92 6 Pass
2422 -22.558 -20.195 -18.21 6 Pass
S(OHZT‘JS;‘ 2437 21,555 -20.013 17.71 6 Pass
2452 -21.645 -19.993 -17.73 6 Pass
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A Antenna

802.11b 2412MHz

e Errugil Spemram Anakoe - Teepd B4

Center Freq 2.412000000 GHz A Type: Log-Par
T famt e 17ig: Fras Run AoagHodd: 41100
IFGain:Lom Aitter: 10 dB

Ref 0.00 dBm

Center 2412000 GHz ) ' ' ' " Span 16.00 MHz
tRes B 3.0 kHz AVEBW 10 kHz Sweep 1.687 s (1001 pts)

802.11b 2437MHz

e Errugil Spemram Anakoe - Teepd B4
Avg Type: Log-Par

Pt hasn e 1719 FreaRun AngiHodd: 2100
IF Gain:L ow Aitter: 10 dB

Ref 0.00 dBm

Center 2437000 GHz Ei ' ' ' " Span 16.00 MHz
tRes BV 3.0 kHz AVEW 10 kHz Sweep 1.687 s (1001 pis)
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802.11b 2462MHz

e Errugil Spemram Anakoe - Teepd B4

Center Freq 2.462000000 GHz fg Type: Log-Par
o) fast g 1rig: Fres Run AoegHodd: 21100
IFGain:Lom Aitter: 10 dB

Ref 0.00 dBm

Center 2462000 GHz ) ' = ' " Span 16.00 MHz
tRes B 3.0 kHz AVEW 10 kHz Sweep 1.687 s (1001 pis)

802.11g 2412MHz

= Erpugh ipecrum Anakow - Swept

Eﬂnar Freq 2.412000000 GHz Fog Type: Log-Par
B tazs e Trig: FrasRun HvegiHold: 41100

IFGanlow  Atten: 10 dB

Ref 0.00 dBm

Freq Offset
0 He

Scale Type

T Bpan 25.00 MHz 0L Lin
Res BIW 3.0 kHz FVEW 10 kHz Sweep 2.636 s (1001 pts)
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802.11g 2437MHz

= Erpugh ipecrum Anakow - Swept

Center Freq 2.437000000 GHz Fug Type: Log-Par
NI ans g Trige FroaRun HvegiHold: 21100

IF Gain:L ow Atters: 10 dB

Ref 0.00 dBm

2448800000 GHz

e |

GF Step
2B00000 MHz

Bate Msn
) Freq Offset
D Hz

Scale Type
Lin

Center 243700 GHz ) ' ' ' " Bpan 25.00 MHz 0
#Res BIW 3.0 kHz FVEW 10 kHz Sweep 2.636 s (1001 pis)

802.11g 2462MHz

e Emigi] St Aapkow - Swept Sk

Canter Freq 2.462000000 GHz Fog Type: Log-Par
PMU; Fass Ly 1rig- FreeRun AuagHodd: 31400

IF Gain:L ow Atters: 10 dB

Ref 0.00 dBm

Freq Offset
0 He

Scale Type
Lin

" Bpan 25.00 MHz 0
FVEW 10 kHz Sweep 2.636 s (1001 pts)

Keyway Testing Technology Co., Ltd.  Report No. 16KWE124892F  Page 53 of 66



802.11n (HT20) 2412MHz

FCC ID: 2AKXUQ8

= Erpugh ipecrum Anakow - Swept

Eﬂnar Freq 2.412000000 GHz
PHU; Fast Ly
IFGain:L o

" Trig: Fres Run
Atters: 10 dB

Ref 0.00 dBm

¥Res BW 3.0 kHz EVBW 10 kHz

Avg Type: Log-Par
AuegHodd: B0

" Bpan 27.00 MHz JEL

Sweep 2.847 5 (1001 pts)

Freq Offset
0 He

Scale Type
Lin

= Erpugh ipecrum Anakow - Swept

Eﬂnar Freq 2.437000000 GHz
PHU; Fast Ly
IFGain:L o

" Trig: Fres Run
Atters: 10 dB

Ref 0.00 dBm

Center 243700 GHz
WRes BW 3.0 kHz

EVBW 10 kHz

Avg Type: Log-Par
AuegiHodd: 3100

 Bpan 27.00 MH2
Sweep 2.847 s (1001 pis)

Freq Offset
0 He

Scale Type
Lin
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802.11n(HT20) 2462MHz

e Errugil Spemram Anakoe - Teepd B4

Ce nar Freq 2.462000000 GHz fg Type: Log-Par
Po Taes T Trig: FreaRun HegiHold: 21400

IFoenlos  Atben: 40 dB
Refl 0,00 dBm

2 AE2000000 GHz

Stan Freq
2 448500000 GHz

—

StopFreq
2 ATERDONOD GHz

CF Step
2. TO0000 MHz
Ian

h
Freq Offset
0 Hz

Scale Type
Lin

" Span 27.00 MHz Jo
AVEW 10 kHz Sweep 2.847 s (1001 pts)

802.11n (HT40) 2422MHz

RL | RE | AC | [ SENSE:INT] I ALIGN AUTO |
Marker 1 2.41852 Avg Type: Log-Pwr
Trig: Free Run Avg|Hold: 3/100
IFGain:Low Atten: 20 dB

Mkr1 2.418 528 GHz NextPeak
-22.558 dBm = |

Next Pk Right
T | —
Next Pk Left
- I
Marker Delta
IR

Mkr—CF
- : ‘- L T gy |
Mkr—RefLvl
N ||
More

= 10f2
Center 242200 GHz Span 56.00 MHz

#Res BW 3.0 kHz #VBW 10 kHz Sweep 5.905 s (1001 pts) _l

IMSG sTATUS
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802.11n (HT40) 2437MHz

FCC ID: 2AKXUQ8

Keysight Spectrum Analyzer - Swept SA&

RL | RE Q AC | |

Center Freq 2.437000000 GHz ;
PNO: Fast L, 17g: FreeRun
IFGain:Low Atten: 20 dB

SENSE:INT] | ALIGN AUTO
Avg Type: Log-Pwr
Avg|Hold: 3/100

Mkr1 2.433 528 GHz
-21.555 dBm

Center 2.43700 GHz
#Res BW 3.0 kHz

Span 56.00 MHz

#VBW 10 kHz Sweep 5.905 s (1001 pts)

Freq Offset
0Hz

|
Scale Type

=R

Auto Tune

Center Freq
2.437000000 GHz

StartFreq
2.409000000 GHz

StopFreq
2465000000 GHz

CF Step
5.600000 MHz

Auto Man

IM SG STATUS

802.11n(HT40) 2452MHz

' Keysight Spectrum Analyzer - Swept SA
X R | RE AC |
Center Freq 2.452000000 GHz
PNO: Fast )
IFGain:Low

[ SENSE:INT] I ALIGN AUTO |
Avg Type: Log-Pwr
Avg|Hold: 4/100

Trig: Free Run
Atten: 20 dB

Mkr1 2.459 784 GHz
-21.645 dBm

Center 2.45200 GHz Span 56.00 MHz

Sweep 5.905 s (1001 pts)

#Res BW 3.0 kHz

#/BW 10 kHz

E Léﬂjlﬁl

Auto Tune

Center Freq
2.452000000 GHz

StartFreq
2.424000000 GHz

StopFreq
2.480000000 GHz

CF Step
5.600000 MHz

Auto Man

Freq Offset
0Hz

Scale Type

Log Lin

IMSG sTATUS

_l
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B Antenna

802.11b 2412MHz

= Erpugh ipecrum Anakow - Swept

Eﬂnar Freq 2.412000000 GHz Fog Type: Log-Par
PMU; Fass L, 1rig- FreeRun Mg Hodd: GO0

IF Gain:L ow Atter: 12 dB

Refl 1.00 dBm

Center 2412000 GHz Ei ' ' ' " Span 16.00 MHz
tRes B 3.0 kHz AVEW 10 kHz Sweep 1.687 s (1001 pis)

802.11b 2437MHz

e Errugil Spemram Anakoe - Teepd B4 ’ I-__-|

r'..'ulaar 1 2.436280000000 GHz Avg Type: Log-Par
U hamn e 1719 FreaRun AngiHodd: BHD0
IF Gain:L ow Aitter: 12 dB

Refl 1.00 dBm

Center 2437000 GHz ) ' = ' " Bpan 16.00 MH2
#Res BIW 3.0 kHz FVEW 10 kHz Sweep 1.687 s (1001 pts)
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802.11b 2462MHz

e Errugil Spemram Anakoe - Teepd B4

Center Freq 2.462000000 GHz fg Type: Log-Par
PHL: bast g THiGe FrosRun SogHodd: 8400
IFGain:Lom Aitter: 12 dB

Refl 1.00 dBm

Center 2462000 GHz ) ' ' ' " Bpan 16.00 MH2
#Res BIW 3.0 kHz FVEW 10 kHz Sweep 1.687 s (1001 pts)

802.11g 2412MHz

e Errugil Spemram Anakoe - Teepd B4

Center Freq 2.412000000 GHz fg Type: Log-Par
PMU: bass g 17I- Free Run MuegiHodd: 800
IF Gain:L ow Aitter: 10 dB

Ref 0,00 dBm

" Bpan 25.00 MH2
Res BIW 3.0 kHz FVEW 10 kHz Sweep 2.636 s (1001 pts)

Keyway Testing Technology Co., Ltd.  Report No. 16KWE124892F  Page 58 of 66



FCC ID: 2AKXUQ8

802.11g 2437MHz

= Erpugh ipecrum Anakow - Swept

Center Freq 2.436896268 GHz Fog Type: Log-Par
Sl Tany = Trig: Fres Run AogHodd: 41100

FHU; Fast Ly

IF Gain:L ow Atter: 12 dB

Refl 1.00 dBm

Center Freq
2 436096269 GH

Freq Offset
0 He

Scale Type
Lin

Center 243700 GHz ) ' ' ' " Gpan 25.00 MHz o
tRes B 3.0 kHz AVEBW 10 kHz Sweep 2.636 5 (1001 pis)

802.11g 2462MHz

= Erpugh ipecrum Anakow - Swept

Eﬂnar Freq 2.462000000 GHz Fug Type: Log-Par
PRI Fant o Trige Free Run AuagHodd: 8100

IFGanlow  Atten: 12 dB

Refl 1.00 dBm

Freq Offset
0 He

Scale Type
Lin

Center 246200 GHz ) ' ' ' " Gpan 25.00 MHz o
tRes B 3.0 kHz AVEBW 10 kHz Sweep 2.636 5 (1001 pis)
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802.11n (HT20) 2412MHz

e Errugil Spemram Anakoe - Teepd B4

Center Freq 2.412000000 GHz fg Type: Log-Par
PHL: bast g THiG: FrosRun SogHold: 2400
IFGain:Lom Aitter: 10 dB

Ref 0,00 dBm

Freqg Offset
0 He

Scale Type

" Bpan 27.00 MHz JE Lin
FVEW 10 kHz Sweep 2.847 s (1001 pis)

802.11n (HT20) 2437MHz

e Errugil Spemram Anakoe - Teepd B4

Center Freq 2.437000000 GHz fg Type: Log-Par
PHL: bast g THiG: FrosRun SogHodd: 8400
IFGain:Lom Aitter: 10 dB

Ref 0,00 dBm

" Bpan 27.00 MH2
FVEW 10 kHz Sweep 2.847 s (1001 pis)
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802.11n(HT20) 2462MHz

= Erpugh ipecrum Anakow - Swept

Center Freq 2.462000000 GHz Fog Type: Log-Par
WIS tant g Trigs FroeRun HvegiHold: 14100
IFGin:Low Atten: 10 dB

Ref 0.00 dBm

Center Freq
2462000000 GHz

|

Start Fredg)
2 448500000 GHz

Stop Freq
2 ATERDOD0OO GHz

Center 246200 GHz ) ' = ' " Span 27.00 MHz
tRes B 3.0 kHz AVEW 10 kHz Sweep 2.847 s (1001 pts)

802.11n (HT40) 2422MHz

|= eysignt Spe(trum Analyzar SweptSA

[ SENSE:INT] [ ALIGN AUTO |
Avg Type: Log-Pwr
PNO: Fast Ly Trig: Free Run Avg|Hoeld: 5100
IFGain:Low Atten: 20 dB

Mkr1 2.418 528 GHz Auto Tune
Rf 10.00 dBm -20.195 dBm

CenterFreq
2.422000000 GHz

StartFreq
2.394000000 GHz

Stop Freq
2.450000000 GHz

I
I
|
o
L
|
W

CF Step
5.600000 MHz
Auto Man
7 I
Freq Offset
0 Hz
|| —
Scale Type
Center 2.42200 GHz z Span 56.00 MHz |
HRes BW 3.0 kHz #VBW 10 kHz Sweep 5.905 s (1001 pts) _
MSG STATUS
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| Keysight Spectrum Analyzer - Swept A

802.11n (HT40) 2437MHz

B

RL | RF

.Center Freq 2.437000000 GHz

IFGain:Low

PNO: Fast )

[ SENSE:INT] [ ALTGN 2

Avg Type: Log-Pw‘r
Trig: Free Run Avg|Hold: 5/100

Atten: 20 dB

Center 2.43700 GHz
#Res BW 3.0 kHz

#VBW 10 kHz

Mkr1 2.433 528 GHz
-20.013 dBm

Span 56.00 MHz
Sweep 5.905 s (1001 pts),

Auto Tune

CenterFreq
2.437000000 GHz

StartFreq
2.409000000 GHz

Stop Freq
2.465000000 GHz

CF Step
5.600000 MHz
Man

| I
Freq Offset

0 Hz
| —
Scale Type

Auto

MSG

STATUS

802.11n(HT40) 2452MHz

Keysight Spectrum Analyzer - Swept SA

=
[ RF AC |

Center Freq 2.452000000 GHz

RL |

IFGain:Low

Center 2.45200 GHz
#Res BW 3.0 kHz

PNO: Fast L, 1rig: FreeRun

#VBW 10 kHz

| SENSE:INT] | ALIGN AUTO

Avg Type: Log-Pwr
Avg|Hold: 5100
Atten: 20 dB
Mkr1 2.448 528 GHz
-19.993 dBm

| |
I A

Span 56.00 MHz
Sweep 5.905 s (1001 pts)

Auto Tune

CenterFreq
2.452000000 GHz

StartFreq
2.424000000 GHz

Stop Freq
2.480000000 GHz

CF Step
5.600000 MHz
Man

P I
Freq Offset

OHz
BN [
Scale Type

Auto

MSG

STATUS
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10. ANTENNA REQUIREMENTS

10.1. Limits
For intentional device, according to FCC 47 CFR Section 15.203, an intentional radiator shall be
designed to ensure that no antenna other than that furnished by the responsible party shall be
used with the device. And according to FCC 47 CFR Section 15.247 (b), if transmitting antennas
of directional gain greater than 6dBi are used, the power shall be reduced by the amount in dB

that the directional gain of the antenna exceeds 6dBi.

10.2. Result

The antennas used for this product is external antenna and that no antenna other than that
furnished by the responsible party shall be used with the device, the maximum peak gain of the

transmit antenna is 5.0dBi.
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11. PHOTOGRAPHS OF TEST SET-UP

Conducted Emission
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Radlated Emission Test

II!II.'

'rr: .m.

,l‘

111434

L
' 1.4....- b
lIflI--.f‘*
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12. PHOTOGRAPHS OF THE EUT

END
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