PRECISE TESTING

Report No.: PTCDQ021612109E-FCO01

9 6dB Bandwidth Measurement

Test Requirement

Test Method

Test Limit

Test Mode

FCC CFR47 Part 15 Section 15.247

ANSI C63.10:2013,KDB 558074 D01 DTS MEAS GUIDANCE V03R03
Systems using digital modulation techniques may operate in the 902-928
MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands. The minimum 6 dB
bandwidth shall be at least 500 kHz.

Refer to section 3.3

9.1 Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the

spectrum;

2. Set the spectrum analyzer: WIFI, RBW = 100kHz, VBW = 300kHz

9.2 Test Result

peak detector is used

Bandwidth(MHz)
Modulation Limit
Low Channel Middle Channel High Channel
802.11b 10.01 10.03 10.01 2500kHz
802.11g 15.14 16.48 16.44 2500kHz
802.11n-HT20 16.28 15.52 17.67 2500kHz
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PRECISE TESTING

Agilent Spectrum Analyzer - Occupied BW
RL RF S0%  AC SENSE:INT| ALIGNAUTO

Report No.: PTCDQ021612109E-FCO01

802.11b Low Channel

Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:>1010
HIFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 10.00 dBm
JLog
0.00 CenterFreq||
00 2.412000000 GHz|
-20.0
-30.0
-40.0
50,0
0.0
-70.0
800
CF Step
Center 2.412 GHz Span 16 MHz| |, "50%0% Mz
Res BW 100 kHz #VBW 300 kHz Sweep 2ms||—
Occupied Bandwidth Total Power 21.1 dBm Freq Offset]
14.343 MHz ol
Transmit Freq Error -1.044 kHz OBW Power 99.00 %
x dB Bandwidth 10.01 MHz x dB -6.00 dB
MSG "STATUS"‘
802.11b Middle Channel
Agilent Spectrum Analyzer - Occupie
RL RF a0 % SEN: IT| ALIGNAUTO
Center Freq 2.437000000 GHz | Center Freq: 2.437000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:>1010
HIFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 10.00 dBm
JLog
0.00 CenterFreq||
00 2.437000000 GHz,
-20.0
-30.0
-40.0
50,0
50.0
-70.0
800
CF Step
Center 2.437 GHz Span 16 MHz| |, "50%0% Mz
Res BW 100 kHz #VBW 300 kHz Sweep 2ms||—
Occupied Bandwidth Total Power 16.0 dBm Freq Offset]
14.404 MHz ol
Transmit Freq Error 33.783 kHz OBW Power 99.00 %
x dB Bandwidth 10.03 MHz x dB -6.00 dB
MSG "STATUS"‘
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PRECISE TESTING Report No.: PTCDQ021612109E-FCO01

802.11b High Channel

Agilent Spectrum Analyzer - Occupied BW
RL RF S0%  AC SENSE:INT| ALIGNAUTO

Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:>1010
HIFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 10.00 dBm
JLog
0.00 CenterFreq||
00 2.462000000 GHz|
-20.0
-30.0
-40.0
50,0
0.0
-70.0
800
CF Step
Center 2.462 GHz Span 16 MHz| |, "50%0% Mz
Res BW 100 kHz #VBW 300 kHz Sweep 2ms||—
Occupied Bandwidth Total Power 21.9 dBm Freq Offset]
12.929 MHz ol
Transmit Freq Error 55.145 kHz OBW Power 99.00 %
x dB Bandwidth 10.01 MHz x dB -6.00 dB
MSG "STATUS"‘
802.11g Low Channel
Agilent Spectrum Analyzer - Occupied BW
RL RF 50Q SEMNSE!INT ALIGN AUTO
Center Freq 2.412000000 GHz | Center Freq: 2.412000000 GHz Radio Std: None Frequency
Trig: Free Run Avd|Held:> 1010
#IFGain:Low #Atten: 30 dB Radie Device: BTS
Ref Offset 0.5 dB
10 dBldiv Ref 10.00 dBm
JLog
0.0 - = CenterFreq||
B - 2.412000000 GHz|
200
20,0 I
a0 2
-50.0
50,0
70,0
-80.0
CF Step
Center 2.412 GHz Span 24 MHz||, 2400000 WHz
Res BW 100 kHz #/BW 300 kHz Sweep 3ms||—
Occupied Bandwidth Total Power 17.4 dBm Freq Offset
16.380 MHz OiFte
Transmit Freq Error -7.823 kHz OBW Power 99.00 %
x dB Bandwidth 15.14 MHz x dB -6.00 dB
MSG V‘-STATUSV:
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PRECISE TESTING Report No.: PTCDQ021612109E-FCO01

802.11g Middle Channel

Agilent Spectrum Analyzer - Occupied BW
RL RF

S0Q  AC SEMNSE!INT ALIGN AUTO T -
Center Freq 2.437000000 GHz | Center Freq: 2.437000000 GHz Radio Std: None Frequency
Trig: Free Run Avd|Held:> 1010
#IFGain:Low #Atten: 30 dB Radie Device: BTS
Ref Offset 0.5 dB
10 dBldiv Ref 10.00 dBm
JLog ‘
0.0 I CenterFreq||
B i 2.437000000 GHz|
200 -
20,0
400 |-
-50.0
50,0
70,0
-80.0
CF Step
Center 2.437 GHz Span 24 MHz||, 2400000 WHz
Res BW 100 kHz #/BW 300 kHz Sweep 3ms||—
Occupied Bandwidth Total Power 16.4 dBm Freq Offset
16.470 MHz OiFte
Transmit Freq Error -2.887 kHz OBW Power 99.00 %
x dB Bandwidth 16.48 NMHz x dB -6.00 dB
MSG V‘-STATUSV:
802.11g High Channel
Agilent Spectrum Analyzer - Occupied BW
RL RF a0 R SEMSE!INT ALIGN AUTO T -
Center Freq 2.462000000 GHz | Center Freq: 2.462000000 GHz Radio Std: None Frequency
Trig: Free Run Avd|Held:> 1010
#IFGain:Low #Atten: 30 dB Radie Device: BTS
Ref Offset 0.5 dB
10 dBldiv Ref 10.00 dBm
JLog ‘
0.00 ! Center Freq||
it wiod i 2.462000000 GHz|
200
20,0
400
-50.0
50,0
70,0
-80.0
CF Step
Center 2.462 GHz Span 24 MHz||, 2400000 WHz
Res BW 100 kHz #/BW 300 kHz Sweep 3ms||—
Occupied Bandwidth Total Power 14.8 dBm Freq Offset
16.486 MHz OiFte
Transmit Freq Error 8.871 kHz OBW Power 99.00 %
x dB Bandwidth 16.44 NHz x dB -6.00 dB

|sTATUS |
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PRECISE TESTING

Report No.: PTCDQ021612109E-FCO01

802.11n-HT20 Low Channel

Agilent Spectrum Analyzer - Occupied BW

RL RF S0Q  AC SEMNSE!INT ALIGN AUTO
Center Freq 2.412000000 GHz | Center Freq: 2.412000000 GHz Radio Std: None Frequency
Trig: Free Run Avd|Held:> 1010
#IFGain:Low #Atten: 30 dB Radie Device: BTS
Ref Offset 0.5 dB
10 dBldiv Ref 20.00 dBm
JLog
100 CenterFreq||
i - 2.412000000 GHz|
0.0 -
200
30,0 -
Lan g : o
50,0
-60.0
-70.0
CF Step
Center 2.412 GHz Span 26 MHz||, #0000 WHz
Res BW 100 kHz #/BW 300 kHz Sweep 3.267ms |—
Occupied Bandwidth Total Power 18.2 dBm Freq Offset
17.529 MHz OiFte
Transmit Freq Error 2.886 kHz OBW Power 99.00 %
x dB Bandwidth 16.28 MHz x dB -6.00 dB
MSG V‘-STATUSV:
802.11n-HT20 Middle Channel
Agilent Spectrum Analyzer - Occupie
RL RF 506 SEN: IT| ALIGNAUTO
Center Freq 2.437000000 GHz | Center Freq: 2.437000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:>1010
HIFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 20.00 dBm
JLog
100 CenterFreq||
o - 2.437000000 GHz
100 i
200
30,0 aT
400
-50.0
60,0
700
CF Step
Center 2.437 GHz Span 26 MHz |, #50%0% Mz
Res BW 100 kHz #VBW 300 kHz Sweep 3.267 ms [
Occupied Bandwidth Total Power 18.9 dBm Freq Offset]
17.535 MHz ol
Transmit Freq Error 1.554 kHz OBW Power 99.00 %
x dB Bandwidth 15.52 MHz x dB -6.00 dB
MSG "STATUS"‘
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PRECISE TESTING Report No.: PTCDQ021612109E-FCO01

802.11n-HT20 High Channel

Agilent Spectrum Analyzer - Occupied BW
RL RF S0Q  AC SEMSE!INT ALIGNAUTO

Center Freq 2.462000000 GHz | Center Freq: 2.462000000 GHz Radio Std: None Frequency
Trig: Free Run Avd|Held:> 1010
#IFGain:Low #Atten: 30 dB Radie Device: BTS
Ref Offset 0.5 dB
10 dBldiv Ref 10.00 dBm
JLog
0.0 ‘ - - - CenterFreq||
B ! Pl 1 \ 2.462000000 GHz|
200
20,0
a0
-50.0
50,0
70,0
-80.0
CF Step
Center 2.462 GHz Span 26 MHz||, #0000 WHz
Res BW 100 kHz #/BW 300 kHz Sweep 3.267ms |—
Occupied Bandwidth Total Power 14.6 dBm Freq Offset
17.729 MHz OiFte
Transmit Freq Error 24.076 kHz OBW Power 99.00 %
x dB Bandwidth 17.67 NHz x dB -6.00 dB
MSG- V‘-STATUSV:
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PRECISE TESTING Report No.: PTCDQ021612109E-FCO01

10 Maximum Peak Output Power

Test Requirement . FCC CFRA47 Part 15 Section 15.247
Test Method : ANSI C63.10:2013,KDB 558074 D01 DTS MEAS GUIDANCE V03R03
Test Limit

Regulation 15.247 (b)(3), For systems using digital modulation in the 902-
928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands: 1 Watt. As an
alternative to a peak power measurement, compliance with the one Watt
limit can be based on a measurement of the maximum conducted output
power.

Test Mode . Refer to section 3.3

10.1 Test Procedure

KDB 558074 D01 DTS Meas Guidance v03r03

The maximum peak conducted output power measured using a broadband peak RF power meter. The
power meter shall have a video bandwidth that is greater than or equal to the DTS bandwidth and shall
utilize a fast-responding diode detector.

EUT Power Sensor
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PRECISE TESTING

10.2 Test Result

Report No.: PTCDQ021612109E-FCO01

Maximum Peak Output Power (dBm)

Modulation Limit
Low Channel Middle Channel High Channel
802.11b 5.91 5.77 5.81 1W(30dBm)
802.11g 5.57 5.66 5.71 1W(30dBm)
802.11n-HT20 4.76 4.49 4.93 1W(30dBm)
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PRECISE TESTING Report No.: PTCDQ021612109E-FCO01

11 Power Spectral density

Test Requirement
Test Method
Test Limit

Test Mode

FCC CFRA47 Part 15 Section 15.247

ANSI C63.10:2013,KDB 558074 D01 DTS MEAS GUIDANCE V03R03

Regulation 15.247(f)The power spectral density conducted from the
intentional radiator to the antenna due to the digital modulation
operation of the hybrid system, with the frequency hopping operation
turned off, shall not be greater than 8 dBm in any 3 kHz band during
any time interval of continuous transmission.

Refer to section 3.3

11.1 Test Procedure

KDB 558074 D01 DTS Meas Guidance VO3R05

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna portto the

spectrum.

2. Set the spectrum analyzer: RBW = 3kHz. VBW = 10kHz , Span = 1.5 times the DTS channel
bandwidth(6 dB bandwidth). Sweep = auto; Detector Function = Peak. Trace = Max hold.

3. Allow the trace to stabilize. Use the marker-delta function to determine the separation between the
peaks of the adjacent channels. The limit is specified in one of the subparagraphs of this Section

Submit this plot.

11.2 Test Result

Power Spectraldensity ( dBm/3kHz )
Modulation Limit
Low Channel Middle Channel High Channel
802.11b -8.435 -9.734 -8.156 8dBm/3kHz
802.11g -15.016 -16.496 -15.887 8dBm/3kHz
802.11n-HT20 -18.438 -16.903 -17.178 8dBm/3kHz
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PRECISE TESTING Report No.: PTCDQ021612109E-FCO01

802.11b Low Channel

Agilent Spectrum Analyzer - Swept SA

L RF a0 R AC SEMSEINT) ALIGNAUTO -
Marker 12.410240000000 GHz | FreeR M Lo mllazce| PeakSearch
m rg:Free Run vdlRold: M
e hmen: 12 4B werlP PP PP P
— Mkr1 2.410 240 GHz NextPeak
1ngBIdiv Ref 0.53 dBm -8.435 dBm
947 Next Pk Right||
185 L ~-
Next Pk Left]
-285 ™
-385
Marker Delta
-485
-A85
Mkr—CF
B85
e Mkr—Ref Lvi|
895
More|
Center 2.412000 GHz Span 16.00 MHz 1of2
#Res BW 3.0 kHz #VBW 10 kHz Sweep 1.69 s (601 pts)
.MSG] }STATUSE )

802.11b Middle Channel

Agilent Spectrum Analyzer - Swept SA

L RF a0 R AC SEMSEINT) ALIGNAUTO -
Marker 1 2.436333333333 GHz \T o FreeR :vgu;l'v&e:1lér1%-‘l;wr e IR Peak Search
m rg:Free Run vdlnold: M
.E&'ﬁ'"ffj‘w‘:j Atten: 10 dB cerP PPPPP
sl DRSSO Mkr1 2.436 333 GHz NextPeak
1ngBIdiv Ref -1.17 dBm -9.734 dBm
112 —— ’ .l Next Pk Rightj{
212
Next Pk Left]
-31.2
412
Marker Delta
1.2
£1.2
Mkr—CF
712
o Mkr—RefLvi|
512
More
Center 2.437000 GHz Span 16.00 MHz 1of2
#Res BW 3.0 kHz #VBW 10 kHz Sweep 1.69 s (601 pts)
.MSG] }STATUSE )
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PRECISE TESTING

Report No.: PTCDQ021612109E-FCO01

802.11b High Channel

Agilent Spectrum Analyzer - Swept SA

RL RF o SEMNSE!INT ALIGN AUTO
Marker 1 2.462506666667 GHz | Avg Type: Log-Pwr e BEERET Peak Search
PNO: Fast Trig: Free Run Avg|Held: 4/100 T r 1 i
IFGain:Low Atten: 10 dB . ol
Mkr1 2.462 507 GHz NextPeak
1ngBIdiv Ref -0.03 dBm -8.166 dBm
100 Next Pk Rightj
=200
Next Pk Left]
00—
-40.0
Marker Delta
-50.0
-60.0
Mkr—CF
-70.0
e Mkr—RefLvi||
900
More,
Center 2.462000 GHz Span 16.00 MHz 1of2
#Res BW 3.0 kHz #VBW 10 kHz Sweep 1.69 s (601 pts)
.MSG] }STATUSE )

802.11g Low Channel

Agilent Spectrum Analyzer - Swept SA

L RF a0 R AC SEMSEINT) ALIGNAUTO
Marker 1 2.412600000000 GHz \T o FreeR :vs}Jv&e:alfro%-Pwr e IR Peak Search
m rg:Free Run vdlnold: M
lggz?i'nff:lw(:j Atten: 6 dB verlP PPPP P
. Mkr1 2.412 60 GHz NextPeak
19 dbidiv Ref -4.07 dBm -15.016 dBm
4 Next Pk Right(j
241 L It
Next Pk Left]
=341 )
441 W
Marker Delta
541 il
B4
Mkr—CF
741
o Mkr—Ref Lyl
941
More
Center 2.41200 GHz Span 24.00 MHz 1of2
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.53 s (601 pts)
.MSG] }STATUSE )
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PRECISE TESTING

Report No.: PTCDQ021612109E-FCO01

802.11g Middle Channel

Agilent Spectrum Analyzer - Swept SA
S0%  AC

SENSE:INT]|

ALIGNAUTO

L RF
Marker 1 2.443880000000 GHz

Peak Search

| Avg Type: Log-Pwr TRACE|| - 3456
7 Trig: Free Run Avg[Hold: 24/100 TYPE|M bttt
ﬁgz:ﬂi,‘:) Atten: 6 dB eTP PPFPP
ReFOMESEOE 4B Mkr1 2.443 88 GHz NextReak
1L%5|Bldiv Ref -7.93 dBm -16.496 dBm
179 - ’ Next Pk Rightj|
Py My
279
Next Pk Left|
379
479
i Marker Delta
7ot
ET9
Mkr—CF
779
e Mkr—RefLvi|
a9
More
Center 2.43700 GHz Span 24.00 MHz 10of2
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.53 s (601 pts)
MSGV‘ ISTATUSV{ )

802.11g High Channel

Agilent Spectrum Analyzer - Swept SA

RL RF S0%  AC SENSE:INT)

ALIGNAUTO
Peak Search

Marker 1 2.461400000000 GHz I_I_rig.Free i ::gﬂggﬂﬁ:slffn%’:wr s R
ﬁgz:ﬂi,‘:) Anén: 6 dB i cETP PPPPP
Mkr1 2.461 40 GHz NextPeak
1L%5|Bldiv Ref -6.04 dBm -15.887 dBm
160 Next Pk Rightj|
260
Next Pk Left|
-36.0
-46.0
Marker Delta
-56.0
-66.0
Mkr—CF
-TEO
oo Mkr—RefLvi|
960
More
Center 2.46200 GHz Span 24.00 MHz 10of2
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.53 s (601 pts)
MSGV‘ ISTATUSV{ )
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PRECISE TESTING Report No.: PTCDQ021612109E-FCO01

802.11n-HT20 Low Channel

Agilent Spectrum Analyzer - Swept SA
RL RF S0%  AC SENSE:INT]| ALIGNAUTO
2.412000000 GHz Avg Type: Log-Pur W[  Frequency

ST Freq Trig: Free Run Avg|Hold: 17100 TYPE|M bttt
EhO- e G e 6 dB ’ TP PPRPP
H—— Mkr1 2.403 90 GHz AutofTaie
19 geriv__Ref -8.44 dBm -18.438 dBm
1
0' CenterFreq||
154 2.412000000 GHz
284 ot !
StartFreq||
84 | 2.399000000 GHz
-48.4
Stop Freq||
2.425000000 GHz
-58.4 i
684 i CF Step
2600000 MHz,
Auto Man
-7a4
84 Freq Offset|
0 Hz|
-98.4
Center 2.41200 GHz Span 26.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.74 s (601 pts)
MSGV‘ ISTATUSV{ V

802.11n-HT20 Middle Channel

Agilent Spectrum Analyzer - Swept SA
RF S0Q AC SEMSE!INT ALIGNAUTO

L
Marker 1 2.431323333333 GHz | — :vggv&e.:;é;%-‘l;wr e IR Peak Search
Ilfg::]i:n:FLauglw(:j Artltn:rSeZE . valield: DET“F" PPPPFP
Ref Offset05 B Mkr1 2.431 32 GHz NextPeak
19 dbidiv Ref -7.23 dBm -16.903 dBm
72 Next Pk Rightj
272
Next Pk Left]
372 i
472 : g
i Marker Delta
72|
£7.2
Mkr—CF
T2
o Mkr—Ref Ly
872
More
Center 2.43700 GHz Span 26.00 MHz 1of2
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.74 s (601 pts)
.MSG] }STATUSE )
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PRECISE TESTING Report No.: PTCDQ021612109E-FCO01

802.11n-HT20 High Channel

Agilent Spectrum Analyzer - Swept SA
RL RF S0%  AC SENSE:INT) ALIGNAUTO

Avg Type: Log-Pwr TRACE 3456 Trace/Det
PNO: F Trig: Free Run Avg|Hold: 5/100 TYPE|M bttt
|FGain:La§~‘:) Atten: 6 dB BEIRCAPEE SelectTrace'
Mkr1 2.465 73 GHz 1
[0 gesi_Ref -7.15 dBm -17.178 dBm
472 0 Clear Write
272 ;
I 1 Trace Average}
372 1 T
472
Al Max Hold}f
572
B72
Min Hold
772
a7 ViewaIank’
Trace On
972
More
Center 2.46200 GHz Span 26.00 MHz 10f3
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.74 s (601 pts)
MSGV‘ ISTATUS} V
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PRECISE TESTING Report No.: PTCDQ021612109E-FCO01
12 Antenna Requirement

According to the FCC part15.203, a transmitter can only be sold or operated with antennas with which
it was approved. This product has anPCB printed antenna, it meet the requirement of this section.
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PRECISE TESTING Report No.: PTCDQ021612109E-FCO01

13 Test Setup

Radiated Spurious Emissions
From 30MHz-1000MHz
—— T———]

Above 1GHz
Y |y

‘
&b L i
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PRECISE TESTING Report No.: PTCDQ021612109E-FCO01

Conducted Emissions
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PRECISE TESTING Report No.: PTCDQ021612109E-FCO01

14 EUT Photos

External Photos

‘ n& | / -

Page 48 of 58



PRECISE TESTING Report No.: PTCDQ021612109E-FCO01
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Report No.: PTCDQ021612109E-FC01

PRECISE TESTING
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PRECISE TESTING Report No.: PTCDQ021612109E-FCO01

Internal Photos
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