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1. Attestation of Test Results
Applicant
Company Name: Portwell, Inc.
Address: No. 242, Bo-Ai St., Shu-Lin Dist., New Taipei City 238, Taiwan
Model Name WiSP
Manufacturer
Company Name: Portwell, Inc.
Address: No. 242, Bo-Ai St.,, Shu-Lin Dist., New Taipei City 238, Taiwan
Model Name WiSP
APPLICABLE STANDARDS
STANDARD Test Results
FCC 47 CFR PART 15 Subpart C (Section 15.247) PASS

1. This test report shall not be reproduced in full or partial, without the written
approval of UL Taiwan, Inc.

2. The results in this report apply only to the sample tested.

This sample tested is in compliance with the above regulation.

4. The test results in this report are traceable to the national or international
standards.

W
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2. Test Methodology

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15.247, KDB558074 D01 v04, KDB662911 D01v02r01 and
ANSI C63.10-2013.

3. Facilities and Accreditation

Test Location UL Verification Services Taiwan Co., Ltd

Building B & E, No.372-7, Sec. 4, Zhongxing Rd., Zhudong Township,

Address Hsinchu County 310, Taiwan (R.O.C.)

UL Verification Services Inc. is accredited by TAF, Laboratory Code
Accreditation Certificate | 3398. The full scope of accreditation can be viewed at
http://www.taftw.org.tw/wSite/sp?xdUrl=/wSite/taf/lalab.jsp&mp=1
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4. Measurement Uncertainty

The following uncertainties have been calculated to provide a confidence level of 95 %
using a coverage factor k=2.

Test Item Measurement Frequency K | uwdB)
Range

Cond.ucted disturbance at mains 0.15MHz ~ 30MHz 2 2.6
terminals ports

RF Conducted 9 kHz - 40GHz 2 0.94
Radiated disturbance below 30MHz 9 kHz - 30 MHz 2 2.4
Radiated disturbance below 1 GHz 30MHz ~ 1GHz 2 5.5
Radiated disturbance above 1GHz 1GHz ~ 40GHz 2 5.0
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5. Equipment under Test

5.1. Description of EUT
Product Wireless Service Platform
Model Name WiSP
1. EUT power Rating : 100-240V
Power Supply 2. Internal Battery
Rating:11.1V, 2500mAh / 28Wh
. 802.11b/g/m HT20 : 2412~2462 MHz
Operating Frequency

802.11n HT40 : 2422~2452 MHz

Number of channels

802.11b/g/n HT20 : 11Channels

802.11n HT40: 7 Channels

Modulaton Chain 0 Chain 1
802.11b \Y X
802.11¢g A% X

802.11n HT20 A% \%
802.11n HT40 A% \%
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Modulaton Channel Frequency(MHz) Power Setting
1 2412 0C
802.11b 6 2437 0C
11 2462 0C
1 2412 0C
802.11¢g 6 2437 0D
11 2462 OE
Power Setting
Modulaton Channel Frequency(MHz)
Chain 0 | Chain 1
1 2412 0A 0A
802.11n HT20 6 2437 0A 0A
11 2462 0A 0A
3 2422 0A 0A
802.11n HT40 6 2437 0A 0A
9 2452 0A 0A
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5.2. Test Condition
Test Item Test Site No BT Input Power
: Condition p
Antenna Port Conducted SR4 26°C 1 66%RH | 120Vac / 60Hz
Measuremaent
Radiated Spurious Emission 966-2 25°C/60%RH | 120Vac/60Hz
AC power Line Conducted SR1 26°C / 66%RH | 120Vac / 60Hz
Emission
5.3. Description Of Available Antennas
Frequecny Band Antenna Gain(dBi)
Brand Name Model Name Antenna Type
(GHz) Chain 0 | Chain 1
24 Aristotle RFA-25-L.2M2 | Dipole Antenna 2 2

5.4.Software And Firmware

The software installed in the EUT during testing was “Ralink QA test program
Version 17”.
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5.5.Operating Mode and Worst Case of EUT

For below 1G radiated emission and AC power line conducted emission were
performed with the EUT set to transmit at the channel with highest output power
as worst-case.

The fundamental of the EUT was investigated in three orthogonal axes X/Y/Z, it
was determined that X axis was worst-case . Therefore, all final radiated testing
was performed with the EUT in X axis.

Worst-case data rates as provided by the client were:
802.11b mode: 1 Mbps

802.11g mode: 6 Mbps

802.11n HT20 mode: MCS0

802.11n HT40 mode: MCSO
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6. Test Equipment
Test Equipment List
Equipment Manufacturer Model No. Serial No. Cal. Date oo
Interval
Radiated Spurious Emission
Spectrum Analyzer Keysight N9010A MY56070821 Nov. 21,2016 1 year
Loop Antenna ETS lindgren 6502 00213440 Dec. 13,2016 1 year
Trilog-Broadband | = 0o beck | VULBO168 | VULB9168-733 | Jan. 17,2017 | 1 year
Antenna
Horn Antenna BBHA 9120D-
(1G~18GHz) Schwarzbeck BBHA 9120D 01636 Jan. 12,2017 1 year
Horn Antenna(18-
40GHz) Schwarzbeck BBHA9170 BBHAO9170#759 Jan.12, 2017 1 year
Preamplifier (30-
1000MFHz) EMCI RMC330E 980405 Jan. 25,2017 1 year
Preamplifier (1- EMCI EMCO051835BE 908044 Jan. 25,2017 | 1year
18GHz)
Preamplifier (18-
40GHz) EMCI EMC184045SE 980407 Apr. 18,2017 1 year
. EMC106-NM-
RF Cable (9K~18G) emci NM-7000 170102 July 10, 2017 1 year
. EMC106-NM-
RF Cable (9K~18G) emci SM-2500 170219 July 10,2017 1 year
. EMC106-NM-
RF Cable (9K~18G) emci NM-4000 170221 July 10, 2017 1 year
KI1K50-
(EFGST())IS) Rosnol UP0264- 170214-1 July 10, 2017 1 year
K1K50-2500
K1K50-
(&FC%SZI(D)IS) Rosnol UP0264- 170214-2 July 10, 2017 1 year
K1K50-3500
K1K50-
(&FG?Z%](G}) Rosnol UP0264- 170214-3 July 10,2017 | 1 year
K1K50-2500
Antenna Port Conducted Measurement
Spectrum Analyzer Keysight N9010A MY56070834 Nov. 21,2016 1 year
Power meter Anrisu MA2411B 1531202 Dec. 13,2016 1 year
Power sensor Anrisu ML2495A 1645002 Dec. 13,2016 1 year
Signal Generator Keysight N5182B MY56200244 Dec. 19, 2016 1 year
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AC power Line Conducted Emission
EMI Test Receiver Rohde & ESR7 101753 Nov. 4,2016 | 1year
Schwarz
Two-Line V- Rohde &
Network Schwarz ENV216 102136 Nov. 16, 2016 1 year
Four-Line V- Rohde &
Network Schwarz ENV432 101298 Dec. 7, 2016 1 year
RF Cable-CON Huber+Suhner RG214/U FCC-BCICF-4 RF | Mar. 23,2017 1 year
UL Software
Software Test Item Version
EMC-RI Radiated measurement 1.0.0.0
Keysight. TestSystem Conducted measurement 1.0.0.0
EZ EMC AC power Line Conducted Emission 1.1.4.2
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7. Test Result
7.1. Duty Cycle

Requirements

N/A

Test Setup

00 [—

Spectrnum Analayzer Aftenuator EUT
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Test Data
Frequency On . Duty Duty Cycle
Mode Channel (MHz) time(ms) Period(ms) cycle factor
802.11b o
Chain0 2437 1 1 100% 0.000
802.11g o
Chain0 2437 1 1 100% 0.000
802.11n
HT20 2437 1 1 100% 0.000
Chain0
802.11n
HT20 2437 1 1 100% 0.000
Chain1
802.11n
HT40 2437 1 1 100% 0.000
Chain0
802.11n
HT40 2437 1 1 100% 0.000
Chain1
EMC Lab.
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Duty Cycle 802.11b

Avg Type: Log-Pwr

PNO: Fast —r- Trig: Free Run
IF Gain:Low #Atten: 20 dB

Ref Offset21.2 dB
cl Ref 30.00 dBm

]
|
|
|
\
|
|

Center 2.437000000 GHz ' . : Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 5.000 ms {1001 pts)

Duty Cycle 802.11g

L e N
Marker 1 2.21000 ms . Avg Type: Log-Pwr
PNO: Fast ~#- 17ig: Free Run
IFGain:Low #Atten: 20 dB

Ref Offset21.2 dB
Ref 31.20 dBm

P.-fhllp',‘fil‘\a',-l'.:'hﬁ‘v ;}_w'r‘ﬁ'i‘ﬂ,{'-.+L.-,‘.‘fy}hll‘{!.’ﬁ-.l;\«'.'.h'ﬁ.ﬁ' 'I'-"rfdl’c”"l‘-*'.-'|llf1|‘-k.'§|"\th.‘-"-i .'

(Center 2437000000 GHz

IRes BW 8 MHz #VBW 50 MHz Sweep 5.000 ms (1001 pts)

STATUS.
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Duty Cycle 802.11n HT20 Chain 0

e Keyuight Spectrurn Anslyzer - Swept 54
TR NSE:IN ALIGN ALIT 10:01:53
Marker 1 3.06000 ms ) Avg Type: Log-Pwr

PN Fast —+- Trig: Free Run
IFGain:Low #Atien: 20 dB

Ref Offset 21.2 dB
Ref 31.20 dBm

| ¢ Next Pk Right
| ' |
Hihibly ‘m‘1-'Mrqf.,».»'-.-.h,.;ﬂ-:-.»i_d,.;,-j.-',l;:».-;.lm.rt,."n n«,mw},hhh'L-,-Lh'.'.'w.ﬂ'-.i:'ria'eih"-.';a~J.*.w-‘#.hr,r1¢nﬂ.-hl-. ]
Next Pk L

Mkr—RefLvi

|

Center 2437000000 GHz B ' ' Span 0 Hz ||
|IRes BW 8 MHz #VBW 50 MHz Sweep 5.000 ms (1001 pts)

Duty Cycle 802.11n HT20 Chain 1

| Keyzsght Spectrum Anslyzer - Swept SA
Marker 1 670.000 ps . Avg Type: Log-Pwr
PNO: Fast ~#- 17ig: Free Run
IFGain:Low #Atten: 20 dB

10:03:36
TR

Ref Offset21.2 dB
Ref 31.20 dBm

Next Pk Right|

Mkr—RefLvl

IRes BW 8 MHz #VBW 50 MHz Sweep 5.000 ms (1001 pts),

STATUS.
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Duty Cycle 802.11n HT40 Chain 0

e Keyuight Spectrurn Anslyzer - Swept 54
i AL 10:02

Marker 1 30.0000 ps ) Avg Type: Log-Pwr
FNO: Fast —»= Trig: Free Run
IFGain:Low #Atten: 20 dB

Ref Offset 21.2 dB
Ref 31.20 dBm

| Next Pk Right

Next Pk L

L1

’
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|

} Mkr—RefLvi
|

|

Center 2437000000 GHz B ' ' Span 0 Hz ||
|IRes BW 8 MHz #VBW 50 MHz Sweep 5.000 ms (1001 pts)

Duty Cycle 802.11n HT40 Chain 1

(. Keyzight Spectrum Anslyzer - Swept 54
Marker 1 4.56000 ms _ Avg Type: Log-Pwr
PNO: Fast ~#- 17ig: Free Run
IFGain:Low #Arten: 20 dB

10:03:

Ref Offset21.2 dB
Ref 31.20 dBm

Next Pk Right|

Mkr—RefLvl

IRes BW 8 MHz #VBW 50 MHz Sweep 5.000 ms (1001 pts),
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7.2. 6 dB Bandwidth

Requirements

The minimum 6 dB bandwidth shall be at least 500 kHz.

Test Setu
— M — -
Spectrnum Analayzer Aftenuator EUT
EMC Lab.

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No.372-7 Hsinchu County, Taiwan, Sec. 4, Zhongxing Rd., Zhudong Township,
Telephone +886-2-7737-3000

Facsimile (FAX ) :+886-2-7737-3610



@

Test report No.
Page

Issued date
FCCID

:4788166493A-US-R1-VO
:19 of 162

:2017/11/02
: A43-WISP5

Test Data
Frequency | 6dB Bandwidth | Limit .
Mode Channel (MHz) (MHz) (MHz) Pass/Fail
1 2412 12.06 = 0.5 Pass
802.11b (chain0) 6 2437 12.03 = 0.5 Pass
2462 12.06 = 0.5 Pass
2412 16.3 = 0.5 Pass
802.11g (chain0) 2437 16.32 = 0.5 Pass
2462 16.3 = 0.5 Pass
6dB Bandwidth o
Mode Channel Fr?'?nlll_lezr)lcy (MHz) (Il-VIIrII-I“zt) Pass/Fail
chain0 chain1
802.11 1 2412 16.93 16.89 =0.5 Pass
HT-20n 6 2437 16.92 1692 | =05 | Pass
11 2462 17.01 16.92 = 0.5 Pass
802.11 3 2422 35.34 35.34 = 0.5 Pass
Hf40n 6 2437 35.63 35.35 = 0.5 Pass
9 2452 35.66 35.35 = 0.5 Pass
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6dB Bandwidth 802.11b Ch 1 2412MHz
o KEynight Spectruem Anslyzer - Occupsed BW o L e
L 8 2D ENSE:INT ALIGN AUT 104644 SMOct 10,2017 |
Center Freq 2.412000000 GHz Certter Freq: 2.412000000 GHz Radio 5td: None Fregquency ‘
|

ey Trig: Free Run Avg|Hold:>100/100
#IFGain:Low #Atten: 0 dB Radio Device: BTS

Ref Offset 21.2 dB
Ref 30.00 dBm

Center Freq
2.412000000 GHz

FVEW 300 kHz

Occupied Bandwidth Total Power 23.5 dBm
14.842 MHz

Transmit Freq Error -35.432 kHz % of OBW Power 99.00 %
x dB Bandwidth 12.06 MHz x dB -6.00 dB

MsG STATUS.

6dB Bandwidth 802.11b Ch 6 2437MHz

o Keytight Spectruem Anshyzer - Occupeed BW N
i Rl . D ENSE:INT| 10245200 AMOct 10,2017

Sweep Time 3.00 ms Center Freq: 2.437000000 GHz Radio Std: None Sweep/Control |

ey Trig: Free Run AvglHold:>100/100

#FGain:Low #Atten: 0 dB Radio Device: BTS Sweep Time

3.00ms

Ref Offset 21.2 dB Auto Man

==

Sweep Setup»

ICenter 2.437 GHz
t#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 23.0 dBm
14.835 MHz

Transmit Freq Error -40.461 kHz % of OBW Power 99.00 %
x dB Bandwidth 12.03 MHz x dB -6.00 dB

STATUS.
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6dB Bandwidth 802.11b Ch 11 2462MHz
e Keytight Spectrum Anslyzer - Occopsed BW o L e
) RL R Q D ENSE:INT ALIGN AT 10:48:45 AMOct 10,2017 |
Center Freq 2.462000000 GHz Certter Freq: 2.462000000 GHz Radio 5td: None Fregquency ‘
|

ey Trig: Free Run Avg|Hold:>100/100
#IFGain:Low #Atten: 0 dB Radio Device: BTS

Ref Offset 21.2 dB
Ref 30.00 dBm

Center Freq
2.462000000 GHz

\Center 2.462 GHz
Res BW 100 kHz #VBW 300 KHz

Occupied Bandwidth Total Power 22.4 dBm
14.840 MHz

Transmit Freq Error -35.414 kHz % of OBW Power 99.00 %
x dB Bandwidth 12.06 MHz x dB -6.00 dB

STATUS.

6dB Bandwidth 802.11g Ch 1 2412MHz

Meyzight Spectrum Anslyzer - Occoped BW = | el

RL R QD ENSE:INT 1GH & 10:52:54 AMOct 10, 2017

Center Freq 2.412000000 GHz Certer Freq: 2.412000000 GHz Radio Std: None
ey Trig: Free Run AvglHeld:>100/100

AFGain:Low #Atten: 0 dB Radio Device: BTS

ICenter 2.412 GHz
f¥Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 19.8 dBm

16.367 MHz

Transmit Freq Error -34.622 kHz % of OBW Power 99.00 %
x dB Bandwidth 16.30 MHz x dB -6.00 dB

STATUS.

EMC Lab.

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No.372-7 Hsinchu County, Taiwan, Sec. 4, Zhongxing Rd., Zhudong Township,
Telephone +886-2-7737-3000

Facsimile (FAX ) :+886-2-7737-3610
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6dB Bandwidth 802.11g Ch 6 2437MHz
e Keytight Spectrum Anslyzer - Occopsed BW o L e
) RL R Q D ENSE:INT ALIGN AL 10:52:16 AMOct 10,2017 (
Center Freq 2.437000000 GHz Certter Freq: 2.437000000 GHz Radio 5td: None Fregquency ‘
|

™ Trig: Free Run Avg|Hold: 100/100
#Atten: 0 dB Radio Device: BTS

Ref Offset 21.2 dB
Ref 30.00 dBm

! Center Freq
| 2.437000000 GHz
!
I

\Center 2.437 GHz
tRes BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 19.1 dBm
16.369 MHz

Transmit Freq Error -32.668 kHz % of OBW Power 99.00 %
x dB Bandwidth 16.32 MHz x dB -6.00 dB

MsG STATUS.

6dB Bandwidth 802.11g Ch 11 2462MHz

Weyzight Spectrum Anslyzer - Occupied BW = | el

RL R 2 D ENSE-INT 1GH £ 10:51:38 M Ot 10,2017

Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None Frequency
Cp) Trig: Free Run Avg|Hold:>100/100 .

AFGain:Low #Atten: 0 dB Radio Device: BTS

Center Freq
2.462000000 GHz

ICenter 2.462 GHz
f¥Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 19.7 dBm
16.369 MHz

Transmit Freq Error -38.018 kHz % of OBW Power 99.00 %
x dB Bandwidth 16.30 MHz x dB -6.00 dB

MSG STATUS.

EMC Lab.

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No.372-7 Hsinchu County, Taiwan, Sec. 4, Zhongxing Rd., Zhudong Township,
Telephone +886-2-7737-3000

Facsimile (FAX ) :+886-2-7737-3610
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6dB Bandwidth 802.11n HT20 Chain 0 Ch 1 2412MHz
;:;gmm@nwm-o.mp-.e«m : -~ . ) - - E
Center Freq 2.412000000 GHz Gortar Freq: 2472000000GHz  Radio Sté: Nons Fraguency ‘

ey Trig: Free Run Avg|Hold:>100/100
#IFGain:Low #Atten: 0 dB Radio Device: BTS

Ref Offset 21.2 dB
Ref 30.00 dBm

Center Freq
2.412000000 GHz

\Center 2.412 GHz
t#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 16.5 dBm
17.447 MHz

Transmit Freq Error -30.252 kHz % of OBW Power 99.00 %
x dB Bandwidth 16.93 MHz x dB -6.00 dB

STATUS.

6dB Bandwidth 802.11n HT20 Chain 0 Ch 6 2437MHz

l:swww-oeewm -~
Center Freq 2,437000000 GHz C'}“-rﬁ-!q:.ll’-um GHz

] Trig: Free Run Avg|Hold:>100/100 .

#FGain:Low #Atten: 0dB Radio Device: BTS

= )

10:57:40 AMOct 10,2017
Radio Std: None Fregquency

Center Freq
2.437000000 GHz

ICenter 2.437 GHz
k#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 17.0 dBm

17.453 MHz

Transmit Freq Error -34.281 kHz % of OBW Power 99.00 %
x dB Bandwidth 16.92 MHz x dB -6.00 dB

STATUS.

EMC Lab.

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No.372-7 Hsinchu County, Taiwan, Sec. 4, Zhongxing Rd., Zhudong Township,
Telephone +886-2-7737-3000

Facsimile (FAX ) :+886-2-7737-3610
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6dB Bandwidth 802.11n HT20 Chain 0 Ch 11 2462MHz

— Eyuight Spectrum Anslyzer - Occupsed BW
AL - - o

Marker 1 — Hz :
Y Trig: Free Run

AFGain:Low — RAtten: 0 d8

Ref Offset 21.2 dB
Ref 30.00 dBm

|
,1

|
b
i
|

lcenter 2.462 GHz

#¥Res BW 100 kHz FVEW 300 kHz

Occupied Bandwidth Total Power

17.458 MHz
-32.687 kHz
17.01 MHz

Transmit Freq Error

x dB Bandwidth x dB

Center Freq: 2.462000000 GHz
Avg|Hold:>100/100

% of OBW Power

=Te
10:58:56 AMOct 10, 2017
Radio 5td: None

Radio Device: BTS . Sﬂecmlu'lmrb

Span 30 MHz
Sweep 3Ims

16.5 dBm

6dB Bandwidth 802.11n HT20 Chain 1 Ch 1 2412MHz

o Keyzight Spectrum Anslyzer - Occupied BW
T R i
Span 30.000 MHz

y Trig: Free Run

AFGain:Low ~_ #Atien: 0 dB

|
-
[f._a

|

|

ICenter 2.412 GHz
H#Res BW 100 kHz

#VBW 300 kHz

Occupied Bandwidth Total Power

17.461 MHz
-28.862 kHz
16.89 MHz

Transmit Freq Error

x dB Bandwidth x dB

Center Freq: 2.412000000 GHz
AvglHold:>

Ref Offset 21.2 dB
cEidv__ Ref 30.00 dBm _

% of OBW Power

1GN 11:21:01 AMOct 10,2017
Radio Std: None

1000100

Radio Device: BTS

17.5 dBm

99.00 %
-6.00 dB

STATUS.

EMC Lab.
Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No.372-7 Hsinchu County, Taiwan, Sec. 4, Zhongxing Rd., Zhudong Township,

Telephone +886-2-7737-3000
Facsimile (FAX ') :+886-2-7737-3610
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6dB Bandwidth 802.11n HT20 Chain 1 Ch 6 2437MHz

o Keysight Spectrum Anslyzer - Occupeed B
—a > e

=13

X 2 D ENSE:INT ALTGN AU 11:22:29 AMOct 10,2017
Center Freq 2.437000000 GHz Certer Freq: 2.437000000 GHz Radio Std: None Frequency
o Trig: Free Run AvglHold:>100/100
#Atten: 0 dB Radio Device: BTS

Ref Offset 21.2 dB
Ref 30.00 dBm

| I Center Freq
| 2437000000 GHz

\Center 2.437 GHz
HRes BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 16.6 dBm
17.454 MHz

Transmit Freq Error -30.484 kHz % of OBW Power 99.00 %
x dB Bandwidth 16.92 MHz x dB -6.00 dB

STATUS.

6dB Bandwidth 802.11n HT20 Chain 1 Ch 11 2462MHz

= Keysight Spectrum Anslyzer - Occupied BW = | D e
b AL R D 11:31:35 AMOct 10, 2017 |

Center Freq 2.462000000 GHz Center Freq: 2462000000 GHz  Radio Std: None Frequency
e Trig: Free Run Avg|Hold:>100/100
#FGain:Low #Atten: 0 dB Radio Device: BTS

Ref Offset 21.2 dB
_Ref 30.00 dBm

|
Center Freq

2.462000000 GHz |
|

ICenter 2.462 GHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 17.2 dBm
17.452 MHz

Transmit Freq Error -31.614 kHz % of OBW Power 99.00 %
x dB Bandwidth 16.92 MHz x dB -6.00 dB

STATUS.

EMC Lab.

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No.372-7 Hsinchu County, Taiwan, Sec. 4, Zhongxing Rd., Zhudong Township,
Telephone +886-2-7737-3000
Facsimile (FAX') :+886-2-7737-3610
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6dB Bandwidth 802.11n HT40 Chain 0 Ch 3 2422MHz

[ Keysight Spectrum Anslyzer - Occupied B
AL R 5 D
Span 60.000 MHz

Certer Freq: 2.422000000 GHz
y Trig: Free Run Avg|Hold:>100/100
#Atten: 0 dB Radio Device: BTS

Radio Std: None
L
#IFGain:Low

Ref Offset 21.2 dB
Ref 30.00 dBm

P POy O o 1
oelnn e Pl

i
i .
iCenter 2.422 GHz

H#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power

35.824 MHz

-38.379 kHz
35.34 MHz

17.4 dBm

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

99.00 %
-6.00 dB

11:05:20 AMOct 10,2017

=

Span

6dB Bandwidth 802.11n HT40 Chain 0 Ch 6 2437MHz

o Keysight Spectrum Analyzer - Occupeed BW
Rl R D

ENSE:INT 11:06:33 AMOct 10, 2017
Center Freq: 2.437000000 GHz Radio Std: None
\ Trig: Free Run AvglHold:>100/100

#Atten: 0 dB Radio Device: BTS

hﬁ!arker 1-—Hz
.
#IFGain:Low

Ref Offset 21.2 dB
_Ref 30.00 dBm

U0 B 6 0L TR0 O N[ O O O
o s S NP N M

ICenter 2.437 GHz
#Res BW 100 kHz

Span 60 MHz
#VBW 300 kHz

Occupied Bandwidth Total Power 17.2 dBm

35.833 MHz
-45.141 kHz
35.63 MHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

99.00 %
-6.00 dB

STATUS.

=]

smcmmner,

Sweep 6ms

EMC Lab.
Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No.372-7 Hsinchu County, Taiwan, Sec. 4, Zhongxing Rd., Zhudong Township,

Telephone +886-2-7737-3000
Facsimile (FAX ') :+886-2-7737-3610
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6dB Bandwidth 802.11n HT40 Chain 0 Ch 9 2452MHZ

- ‘mwmlm U«MBW
Center Freq 2. 452000000 GHz

=
#IFGain:Low

Ref Offset 21.2 dB
Ref 30.00 dBm

iCenter 2.452 GHz
H#Res BW 100 kHz

Occupied Bandwidth

¥ Trig: Free Run

o Y]

11:08:54 AMOct 10,2017

Radio Std: None Fregquency

Center Fraq: 2.452000000 GHz
Avg|Hold:>100/100

#Atten: 0 dB Radio Device: BTS

Center Freq
2.452000000 GHz

FVEW 300 kHz

Total Power 17.0 dBm

35.839 MHz

Transmit Freq Error
x dB Bandwidth

-36.534 kHz
35.66 MHz

% of OBW Power
x dB

99.00 %
-6.00 dB

STATUS.

6dB Bandwidth 802.11n HT40 Chain 1 Ch 3 2422MHZ

= Meysight Spectrum Anlyzer - Occupied B

Centel Freq 2. 422000000 GHz

e
#IFGain:Low

}
| Lo
| W L

Ref Offset 21.2 dB
cg/glv___ Ref 30.00 dBm

ICenter 2.422 GHz
¥Res BW 100 kHz

Occupied Bandwidth

y Trig: Free Run

11:19:08 AMOct 10,2017

Radio Std: None Frequency

Certer F!!q 2 422000000 GHz
Avg|Hold:>100W100

#Atten: 0.dB Radio Device: BTS

Center Freq
2422000000 GHz

|1

#VBW 300 kHz

Total Power 16.9 dBm

35.805 MHz

Transmit Freq Error
x dB Bandwidth

-26.517 kHz
35.34 MHz

% of OBW Power
x dB

99.00 %
-6.00 dB

STATUS.

EMC Lab.

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No.372-7 Hsinchu County, Taiwan, Sec. 4, Zhongxing Rd., Zhudong Township,

Telephone +886-2-7737-3000
Facsimile (FAX ') :+886-2-7737-3610
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6dB Bandwidth 802.11n HT40 Chain 1 Ch 6 2437MHZ

s | ‘mmmnm U«MM 9 ]
1 11:15:08 &M Oct 10,2017

|

I

Center Freq 2. 13?000000 GHz Cm!rFrw:Z.um GHz Radio Std: None Fregquency
Y Trig: Free Run Avg|Hold:>100/100

#IFGain:Low " #Aten: 0d8 Radio Device: BTS

Ref Offset 21.2 dB
Ref 30.00 dBm

Center Freq
2.437000000 GHz

\Center 2.437 GHz
tRes BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 16.7 dBm
35.816 MHz

Transmit Freq Error -34.939 kHz % of OBW Power 99.00 %

x dB Bandwidth 35.35 MHz x dB -6.00 dB

MsG STATUS.

6dB Bandwidth 802.11n HT40 Chain 1 Ch 9 2452MHZ

[ IWWW oeeup.adwr =
R 11:13:34 AMOct 10, 2017
Cente. Freq 2. 452000000 GHz Certer qu 2452000000 GHz Radio Std: None
ey Trig: Free Run Avg[Hold:>100/100 )
AFGain:Low #Atten: 0 dB Radio Device: BTS

Frequency

Center Freq

Ref Offset 21.2 dB
_Ref 30.00 dBm
I 2.452000000 GHz

Lwedteth

ICenter 2.452 GHz
i¥Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 16.5 dBm
35.828 MHz

Transmit Freq Error -33.863 kHz % of OBW Power 99.00 %

x dB Bandwidth 35.35 MHz x dB -6.00 dB

MSG STATUS.

EMC Lab.

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No.372-7 Hsinchu County, Taiwan, Sec. 4, Zhongxing Rd., Zhudong Township,
Telephone +886-2-7737-3000

Facsimile (FAX ) :+886-2-7737-3610
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7.3. Maximum conducted output power

Requirements

For systems using digital modulation in the 2400-2483.5 MHz bands: 1 Watt.

Test Setup
T

Power Meter Aftenuator EUT

EMC Lab.

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No.372-7 Hsinchu County, Taiwan, Sec. 4, Zhongxing Rd., Zhudong Township,
Telephone +886-2-7737-3000

Facsimile (FAX ) :+886-2-7737-3610
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Test Data
Output | Total
Frequency | Power | Power | Limit | Margin
Mode | Channel | " i)™ | (PK) | (PK) | (dBm)| (dB)
(dBm) | (dBm)
1 2412 18.99 | 18.99 30 -11.01
11b(chain0) 6 2437 18.68 | 18.68 30 -11.32
11 2462 18.15 | 18.15 30 -11.85
1 2412 22.05 | 22.05 30 -7.95
11g(chain0) 6 2437 222 | 22.20 30 -7.80
11 2462 22.26 | 22.26 30 -7.74
Output Power (dBm) |;I'ota| o .
Mode | Channel | Freduency ower | Limit | Margin
° (MHz) ~ | Chain0 | Chain1 | 0+1(dBm) | (dBm)| (dB)
PK PK PK
1 2412 19.87 19.72 22.81 30 -7.19
11n (20M) 6 2437 19.48 19.97 22.74 30 -7.26
11 2462 19.57 19.35 22.47 30 -7.53
3 2422 20.02 20.06 23.05 30 -6.95
11n (40M) 6 2437 19.68 19.62 22.66 30 -7.34
9 2452 19.61 19.68 22.66 30 -7.34
EMC Lab.

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No.372-7 Hsinchu County, Taiwan, Sec. 4, Zhongxing Rd., Zhudong Township,

Telephone

+886-2-7737-3000

Facsimile (FAX ) :+886-2-7737-3610
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7.4. Power Spectral Density

Requirements
For digitally modulated systems, the power spectral density conducted from the

intentional radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band
during any time interval of continuous transmission.

Test Setup

B

Spectnum Analayzer Aftenuator EUT

EMC Lab.

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No.372-7 Hsinchu County, Taiwan, Sec. 4, Zhongxing Rd., Zhudong Township,
Telephone +886-2-7737-3000

Facsimile (FAX ) :+886-2-7737-3610
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Test Data
Frequency | Total PSD Limit Margin
Mode Channel | *" mHz) ~ | (dBmi3kHz) | (dBm) (dB)
1 2412 -13.617 8 -21.617
11b (chain0) 6 2437 -14.094 8 -22.094
11 2462 -14.52 8 -22.520
1 2412 -13.508 8 -21.508
11g (chain0) 6 2437 -13.849 8 -21.849
11 2462 -14.684 8 -22.684
Frequency PSD (dBm/3kHz) | Total PSD Limit Margin
Mode Channel MHz dBm dB
(MH2) | 1aino | chain1 | dBm/3kHz | (4BM) (dB)
1 2412 -16.267 | -15.708 -12.968 8 -20.968
11n (HT20) 6 2437 -15.065 | -15.977 -12.487 8 -20.487
11 2462 -17.087 | -16.076 -13.542 8 -21.542
3 2422 -19.22 | -16.77 -14.814 8 -22.814
11n (HT40) 6 2437 -18.738 | -17.111 -14.838 8 -22.838
9 2452 -19.547 | -16.972 -15.061 8 -23.061
EMC Lab.

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No.372-7 Hsinchu County, Taiwan, Sec. 4, Zhongxing Rd., Zhudong Township,
+886-2-7737-3000
Facsimile (FAX ) :+886-2-7737-3610
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Power Spectral Density 802.11b Ch 1 2412MHz

A LIGN AUT 05:43:53 PMOct 31, 2017
nter Freq 2.412000000 GHz ) #Avg Type: RMS 12

PNe: Fast —+- Trig: Free Run Avg[Hold: 10110
IF Gain:Low #Atten: 10 dB

Ref Offset 212 dB Mkr1 2.41
aidlv  Ref 21.20 dBm
Center Freq
2.412000000 GHz

Center 2.412000 GHz _ - ] " Span 18.00 MHz|
#Res BW 3.0 kHz #VBW 10 kHz Sweep 1.898 s (1001 pts)

Power Spectral Density 8§02.11b Ch 6 2437MHz

LRt RE ALIGN ALIT 05:45 1,2017
Center Freq 2.437000000 GHz #Avg Type: RMS =
PNO: Fast == 17ig: Free Run Avg|Hold: 10110
IFGain:Low #Atten: 10 dB

Ref Offset212 dB

Rer 21.20 dBm

Center Freq
2437000000 GHz

|
|
|
|
|
|
|

Span 18.00 MHz
#VBW 10 kHz Sweep 1.898 s (1001 pts)

STATUS.

EMC Lab.

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No.372-7 Hsinchu County, Taiwan, Sec. 4, Zhongxing Rd., Zhudong Township,
Telephone +886-2-7737-3000

Facsimile (FAX') :+886-2-7737-3610
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Power Spectral Dens1ty 802.11b Ch 11 2462MHz

N 7] T 05:47:00 PMOct 31, 2017
Center Freq 2.462000000 GHz #Avg Type: RMS TRA
FNo Fast e Trig: Free Run Avg[Hold: 10110
IF Gain:Low #Atten: 10 dB

Ref Offset 212 dB Mkr1 2
aidlv  Ref 21.20 dBm

Center Freq
2.462000000 GHz

Center 2.462000 GHz | - ] " Span 18.00 MHz|
#Res BW 3.0 kHz #VBW 10 kHz Sweep 1.898 s (1001 pts)

Power Spectral Dens1ty 802. llg Ch 1 2412MHz

o lc-pgmspmnm Analyzer - Swept SA

Marker 12, 4125930000[)0 GHz #Avg Type: RMS
PNO: Fast (, 1rg: FreeRun Avg[Hold:>1010
IFGain:Low #Atten: 10 dB

Ref Offset21.2 dB
Bidiv  Refl 21.20 dBm

Marker Delta
I —

Mkr—RefLvi

lcenter 2.41200 GHz ' Span 26.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.741 s (1001 pts)

STATUS,

EMC Lab.

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No.372-7 Hsinchu County, Taiwan, Sec. 4, Zhongxing Rd., Zhudong Township,
Telephone +886-2-7737-3000

Facsimile (FAX') :+886-2-7737-3610
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Power Spectral Dens1ty 802. 11g Ch 6 2437MHz

lwﬂipmnmﬂmlrm Swept SA = et
Rl NSE:IN £Tl
Marker 1 2. 433222000000 GHz ) #Avg Type: RMS

HO: Fast (a Trig: FreeRun Avg|Hald:>10/10

IFGain:Low #Atten: 10 dB

Ref Offset 21.2 dB
Ref 21.20 dBm

[Center 2.43700 GHz . - Span 26.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.741 s (1001 pts)

STATUS,

Power Spectral Densnty 802. llg Ch 11 2462MHz

o lc-pgmspmnm Analyzer - Swept SA

Marker 12, 4644?00000[)0 GHz #hvg Type: RMS
PNO: Fast (, 1rg: FreeRun Avg[Hold:>1010
IFGain:Low #Atten: 10 dB

Ref Offset21.2 dB
Rer 21.20 dBm

Marker Delta

Mkr—RefLvi

Icenter 2.46200 GHz ' Span 26.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.741 s (1001 pts)

STATUS,

EMC Lab.

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No.372-7 Hsinchu County, Taiwan, Sec. 4, Zhongxing Rd., Zhudong Township,
Telephone +886-2-7737-3000

Facsimile (FAX') :+886-2-7737-3610
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Power Spectral Density 802.11n HT20 Chain 0 Ch 1 2412MHZ

eyt pecum A - St S =

#Avg Type: RMS
HO: Fast (a Trig: FreeRun Avg|Hold:>10/10
IFGain:Low #Atten: 10 dB

Ref Offset 21.2 dB
Ref 21.20 dBm

[Center 2.41200 GHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.741 s (1001 pts)

STATUS,

Power Spectral Density 8§02.11n HT20 Chain 0 Ch 6 2437MHz

o lc-pgmspmnm Analyzer - Swept SA

Marker 1 2. 4419650000[)0 GHz #hvg Twl-' RMS
PNO: Fast (, 1rg: FreeRun Avg[Hold:>1010
IFGain:Low #Atten: 10 dB

Ref Offset21.2 dB
Rer 21.20 dBm

Marker Delta

Mkr—RefLvi

Icenter 2.43700 GHz ' Span 26.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.741 s (1001 pts)

STATUS,

EMC Lab.

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No.372-7 Hsinchu County, Taiwan, Sec. 4, Zhongxing Rd., Zhudong Township,
Telephone +886-2-7737-3000

Facsimile (FAX') :+886-2-7737-3610



Test report No.
Page

Issued date
FCCID

: 4788166493A-US-R1-VO
:37 of 162
:2017/11/02
: A43-WISP5

Power Spectral Density §02.11n HT20 Chain 0 Ch 11 2462Ml—lz

‘W“ spmnmamlym Twept SA

TNO: fast e Trig: Free Run
IFGain:Low #Atten: 10 dB

Ref Offset 21.2 dB
Ref 21.20 dBm

[Center 246200 GHz

#Res BW 3.0 kHz #VBW 10 kHz

#Avg Type: RMS
Avg|Hold:>10/10

Span 26.00 MHz

Sweep 2.741s (1001 pts)

STATUS,

Power Spectral Density 8§02.11n HT20 Chain 1 Ch 1 2412MHz

o lc-pgmspmnm Analyzer - Swept SA

Marker 12, 4119}'4[)[)[)0[)0 GHz
PHO: Fast Ly
IFGain:Low

) Trig: Free Run
#Atten: 10 dB

Ref Offset21.2 dB
Rer 21.20 dBm

ICEI'IIEr 2.41200 GHz

#Res BW 3.0 kHz #VBW 10 kHz

Fhvg Type: RMS
Avg[Held:>1010

Marker Delta

Mkr—RefLvi

Span 26.00 MHz
Sweep 2.741 s (1001 pts)

STATUS,

EMC Lab.

Underwriters Laboratories Taiwan Co., Ltd.

Building B and Building E, No.372-7 Hsinchu County, Taiwan, Sec. 4, Zhongxing Rd., Zhudong Township,
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Power Spectral Density 8§02.11n HT20 Chain 1 Ch 6 2437MHZ

eyt Specum A - St S =

#Avg Type: RMS
HO: Fast (a Trig: FreeRun Avg|Hold:>10/10
IFGain:Low #Atten: 10 dB

Ref Offset 21.2 dB
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Power Spectral Density 802.11n HT40 Chain 0 Ch 3 2422MHz
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Power Spectral Density 802.11n HT40 Chain 0 Ch 9 2452MHz
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Power Spectral Density 802.11n HT40 Chain 1 Ch 6 2437MHz
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7.5. Out of Band Emission

Requirements

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.
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Reference 802.11g Ch 6 2437MHz
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Authorized Band Edge 8§02.11n HT20 Chain 0 Ch 1 2412MHz
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Authorized Band Edge 802.11n HT20 Chain 0 Ch 11 2462MHz
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Reference 802.11n HT20 Chain 1 Ch 6 2437MHz
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Reference 802.11n HT40 Chain 1 Ch 6 2437MHz
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Out of Band Emission 802.11b Ch 1 2412MHz
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Out of Band Emission 802.11b Ch 11 2462MHz
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Out of Band Emission 802.11g Ch 6 2437MHz
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Out of Band Emission 802.11n HT20 Chain 0 Ch 1 2412MHz
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