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Summary of Test Results
Clause Test ltems FCCI/IC Rules et
Results
. , FCC 15.247 (a) (2)
0,
1 6dB Bandwidth and 99% Bandwidth RSS-247 Clause 5.2 (a) PASS
FCC 15.247 (b) (3)
2 Peak Conducted Output Power RSS-247 Clause 5.4 (¢) PASS
. FCC 15.247 (e)

3 Power Spectral Density RSS-247 Clause 5.2 (b) PASS
4 Conducted Bandedge and Spurious FCC 15.247 (d) PASS

Emission RSS-247 Clause 5.5

FCC 15.247 (d)
: : FCC 15.209

5 Radiated Bagtiigggﬁnd Spurious ECC 15.205 PASS

RSS-247 Clause 5.5

RSS-GEN Clause 8.9
6 Conducted Emission Test For AC FCC 15.207 PASS

Power Port RSS-GEN Clause 8.8
. FCC 15.203

7 Antenna Requirement RSS-GEN Clause 8.3 PASS
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1. ATTESTATION OF TEST RESULTS

Applicant Information

Company Name: Hui Zhou Gaoshengda Technology Co.,LTD
Address: HuaXing RD,NO 2,ZhongKai High Technology Development
Area,Huizhou,Guangdong, China

Manufacturer Information

Company Name: Hui Zhou Gaoshengda Technology Co.,LTD

Address: HuaXing RD,NO 2,ZhongKai High Technology Development
Area,Huizhou,Guangdong, China

EUT Description

Product Name WIFI+BT module
Brand Name GSD
Model Name WCTOLR2201J
Sample ID 1220986
Sample Status Good
Sample Received date October 20, 2017
Date Tested October 23~November 23, 2017
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C PASS
ISED RSS-247 Issue 2 PASS
ISED RSS-GEN Issue 4 PASS
Tested By: Checked By:
Kebo Zhang Shawn Wen
Engineer Laboratory Leader

Approved By:

Stephen Guo

Laboratory Manager
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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, KDB558074 D01 DTS Meas Guidance v04, KDB414788 D01 Radiated
Test Site v01, ANSI C63.10-2013 and KDB 662911 D01 Multiple Transmitter Output v02r01.

3. FACILITIES AND ACCREDITATION

Test Location UL Verification Services (Guangzhou) Co., Ltd. Song Shan Lake Branch.

Building 10, Innovation Technology Park, Song Shan Lake Hi

e tech Development Zone, Dongguan, 523808, China

UL Verification Services (Guangzhou) Co., Ltd. Song Shan Lake Branch.
EMC Laboratory has been accredited by A2LA for technical competence in
the field of electrical testing, and proved to be in compliance with

ISO/IEC 17025: 2005 General Requirements for the Competence of Testing
and Calibration Laboratories and any additional program requirements in the
identified field of testing. The Certificate Registration Number is 4102.01.

UL Verification Services (Guangzhou) Co., Ltd. Song Shan Lake Branch.
EMC Laboratory has been registered and fully described in a report filed with
the FCC (Federal Communications Commission).

The Designation Number is CN1187.

UL Verification Services (Guangzhou) Co., Ltd. Song Shan Lake Branch.
EMC Laboratory has been registered and fully described in a report filed with
Industry Canada. The Company Number is 21320.

Accreditation
Certificate

Note: The test anechoic chamber in UL Verification Services (Guangzhou) Co., Ltd.
Song Shan Lake Branch had been calibrated and compared to the open field sites and the test
anechoic chamber is shown to be equivalent to or worst case from the open field site.

Page 7 of 163

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou)
Co., Ltd, Song Shan Lake Branch.



REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognize national standards.

4.2. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

Test Item Uncertainty

Uncertainty for Conduction emission test 2.90dB

Uncertainty for Radiation Emission test(include

Fundamental emission) 2.2dB
(9KHz-30MHz)

Uncertainty for Radiation Emission test(include

Fundamental emission) 4.52dB

(30MHz-1GHz)

Uncertainty for Radiation Emission test 5.04dB(1-6GHz)
(1GHz to 26GHz)( include Fundamental 5.30dB (6GHz-18Gz)

emission) 5.23dB (18GHz-26Gz)

Note: This uncertainty represents an expanded uncertainty expressed at approximately
the 95% confidence level using a coverage factor of k=2.
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5. EQUIPMENT UNDER TEST
5.1. DESCRIPTION OF EUT

Equipment WIFI+BT module
Model Name WCTOLR2201J
Radio Technology IEEE802.11b/g/n HT20/n HT40

IEEE 802.11b; 2412MHz—2472MHz

IEEE 802.11g: 2412MHz—2472MHz

IEEE 802.11n HT20: 2412MHz—2472MHz

IEEE 802.11n HT40: 2422MHz—2462MHz

IEEE 802.11b; DSSS(CCK)

IEEE 802.11g: OFDM(64QAM, 16QAM, QPSK, BPSK)

Operation frequency

MEEIEE IEEE 802.11n HT20: OFDM (64QAM, 160QAM, QPSK,BPSK)
IEEE 802.11n HT40: OFDM (64QAM, 16QAM, QPSK,BPSK)

Power Supply AC120V/60Hz

Hardware Version V1.0

Software Version V1.2

5.2. MAXIMUM OUTPUT POWER

Frequency Number of Max Output
Range Transmit ANTs IE(I)EZSS' (lilterlr?t?;rl Power
(MHz) (NTX) ) (dBm)

2412-2472 1 b 1-13[13] 18.55

2412-2472 1 g 1-13[13] 22.15

2412-2472 2 n HT20 1-13[13] 24.25

2422-2462 2 n HT40 3-11[9] 24.10

Note: For 802.11n mode, the output power the same between SISO and MIMO mode.
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DATE: November 24, 2017
IC: 12290A-WCTOLR2201J

5.3. CHANNEL LIST
Channel List for 802.11b/g/n (20 MHz)
F F F F
Channel HERHEN Channel {SGEENE Channel it Channel fERE
(MHZz) y(MHZz) (MH2z) (MH2z)
1 2412 5 2432 9 2452 13 2472
2 2417 6 2437 10 2457
3 2422 7 2442 11 2462
4 2427 8 2447 12 2467
Channel List for 802.11n (40 MHz)
F F F F
Channel requency Channel requenc Channel requency Channel requency
(MH2) y(MH2) (MH2) (MH2z)
3 2422 7 2442 11 2462
4 2427 8 2447
5 2432 9 2452
6 2437 10 2457
5.4. TEST CHANNEL CONFIGURATION
Test Mode Test Channel Frequency

WiFi TX(802.11b)

CH1,CH7,CH13

2412MHz, 2442MHz, 2472MHz

WiFi TX(802.11g)

CH1,CH7,CH13

2412MHz, 2442MHz, 2472MHz

WiFi TX(802.11n HT20)

CH1,CH7,CH13

2412MHz, 2442MHz, 2472MHz

WIiFi TX(802.11n HT40)

CH3,CH7,CH11

2422MHz, 2442MHz, 2462MHz
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5.5. THE WORSE CASE CONFIGURATIONS

The Worse Case Power Setting Parameter under 2400 ~ 2483.5MHz Band
Test Software REALTEK
_ Transmit Test Channel
Moﬂ‘éﬁ‘go” Antenna NCB: 20MHz NCB: 40MHz
Number | cp 1 CH7 CH 13 CH3 CH7 CH 11
802.11b 1 46 52 50
802.11g 1 52 54 46 N/A
802.11n HT20 1 56 58 40
802.11n HT40 1 N/A N/A N/A 54 58 44
802.11b 2 49 49 51
802.11g 2 50 50 50 N/A
802.11n HT20 2 53 56 39
802.11n HT40 2 N/A N/A N/A 54 58 44

5.6. TEST ENVIRONMENT

Environment Parameter Selected Values During Tests
Relative Humidity 55 ~ 65%
Atmospheric Pressure: 1025Pa
Temperature TN 23 ~28°C
VL N/A
Voltage : VN AC 120V/60Hz
VH N/A

Note: VL= Lower Extreme Test Voltage
VN= Nominal Voltage
VH= Upper Extreme Test Voltage
TN= Normal Temperature
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5.7. DESCRIPTION OF AVAILABLE ANTENNAS

Antenna Frequency (MHz) Antenna Type Antenna Gain (dBi)
1 2412-2472 External Antenna 3.24
Antenna Frequency (MHz) Antenna Type Antenna Gain (dBi)
2 2412-2472 External Antenna 3.24
Transmit and o
Test Mode Receive Mode Description
IEEE 802.11b [J2TX, 2RX ANT 1, 2 can be used as transmitting/receiving
antenna.
IEEE 802.11g [J2TX, 2RX ANT 1, 2 can be used as transmitting/receiving
antenna.
IEEE 802.11n HT20 [2TX, 2RX ANT 1, 2 can be used as transmitting/receiving
antenna.
IEEE 802.11n HT40 [J2TX, 2RX ANT 1, 2 can be usaer?tssnt;ansm|tt|ng/rece|vmg

Note: Only 802.11n HT20/HT40 support MIMO mode.
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DESCRIPTION OF TEST SETUP

5.8.

SUPPORT EQUIPMENT

DATE: November 24, 2017
IC: 12290A-WCTOLR2201J

Item Equipment Brand Name Model Name P/N
1 PC Dell Vostro 3902 8KNDDB2
2 Debug N/A N/A N/A
I/O CABLES
Cable No Port Connector Type | Cable Type | Cable Length(m) Remarks
1 PCIEX N/A N/A 0.1 N/A
ACCESSORY
Iltem Accessory Brand Name Model Name Description
1 N/A N/A N/A N/A
TEST SETUP

The EUT can work in engineering mode with a software through a PC.

SETUP DIAGRAM FOR TESTS

WIFI STEUP

PC

Module

Test fixture PCIEX

BT STEUP

USB TO RS232

1
N ——

PCIEX

Module

Test fixture
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DATE: November 24, 2017
IC: 12290A-WCTOLR2201J

5.9. MEASURING INSTRUMENT AND SOFTWARE USED
Conducted Emissions
Used Equipment Manufacturer Model No. Serial No. Last Cal. Next Cal.
| EMI Test Receiver R&S ESR3 101961 | Dec.20, 2016 | Dec.19, 2017
M | Two-Line V-Network R&S ENV216 101983 | Dec.20, 2016 | Dec.19, 2017
v Artificial Mains | - g o sheck | NSLK 8126 | 8126465 | Feb.10, 2017 | Feb.10, 2018
Networks
Software
Used Description Manufacturer Name Version
| Test Software for Conducted disturbance UL Antenna port Ver. 7.2
Radiated Emissions
Used Equipment Manufacturer Model No. Serial No. Last Cal. Next Cal.
M MXE EMI Receiver KESIGHT N9038A MYSSSOOO Feb. 24, 2017 | Feb. 24, 2018
w | Hybrid Log Periodic TDK HLP-3003C | 130960 | Jan.09, 2016 | Jan.09, 2019
Antenna
| Preamplifier HP 8447D 2944'30909 Feb. 13, 2017 | Feb. 13, 2018
m | EMIMeasurement R&S ESR26 101377 | Dec. 20, 2016 | Dec. 20, 2017
Receiver
M Horn Antenna TDK HRN-0118 130939 | Jan. 09, 2016 | Jan. 09, 2019
o High Gain Hom | g/ orsbeck | BBHA-9170 691 | Jan.06, 2016 | Jan.06, 2019
Antenna
| Preamplifier TDK PA-02-0118 TFS(?(%%S_ Jan. 14,2017 | Jan. 14, 2018
| Preamplifier TDK PA-02-2 ngéfg' Dec. 20, 2016 | Dec. 20, 2017
| Loop antenna Schwarzbeck 1519B 00008 Mar. 26, 2016 | Mar. 26, 2019
WRCJV8-
. . N 2350-2400-
| Band Reject Filter Wainwright 2483.5-2533 5- 4 Dec. 20, 2016 | Dec. 20, 2017
40SS
Software
Used Description Manufacturer Name Version
M Test Software for Radiated disturbance Farad EZ-EMC Ver. UL-3A1
Other instruments
Used Equipment Manufacturer Model No. Serial No. Last Cal. Next Cal.
| Spectrum Analyzer Keysight N9030A MY515>;'105 Dec. 20, 2016 | Dec. 20, 2017
| Power Meter Keysight N9031A MY525j160 Feb. 13,2017 | Feb. 13, 2018
| Power Sensor Keysight N9323A MY515§1400 Feb. 13, 2017 | Feb. 13, 2018
| Power Sensor Keysight U2021XA MY507£300 Feb. 13, 2017 | Feb. 13, 2018
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6. MEASUREMENT METHODS

No. Test ltem KDB Name Section
1 6dB Bandwidth and 99% Bandwidth KDB 558074 DO1 DTS Meas 8.0
Guidance v04
2 Peak Output Power KDB 5580.74 DO1 DTS Meas 9.11
Guidance v04
. KDB 558074 D01 DTS Meas
3 Power Spectral Density Guidance v04 10.2
Out-of-band emissions in non-restricted KDB 558074 D01 DTS Meas
4 . 11.0
bands Guidance v04
Out-of-band emissions in restricted KDB 558074 DO1 DTS Meas
5 . 12.1
bands Guidance v04
KDB 558074 D01 DTS Meas
6 Band-edge Guidance vo4 13.3.2
2 | Conducted Emlssgr;r'[est For AC Power ANSI C63.10-2013 73
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7. ANTENNA PORT TEST RESULTS
7.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only

PROCEDURE
KDB 558074 Zero-Span Spectrum Analyzer Method

TEST SETUP
EUT Attenuator Spectrum Analyser
RESULTS
ANTENNA1
Duty Cycle
Qn Period W GTEE Duty Cycle Correction . Ll
Mode Time X Minimum VBW
(msec) . (%) Factor
(msec) (Linear) (db) (KHz)

11b 1TX 100 100 1 100 0 0.01

11g 1TX 100 100 1 100 0 0.01
11n20 CDD 100 100 1 100 0 0.01
11n40 CDD 100 100 1 100 0 0.01

Note: Duty Cycle Correction Factor=10log(1/x).
Where: x is Duty Cycle (Linear)
Where: B is On Time
Antenna 1 and Antenna 2 has the same duty cycle, only Antenna 1 data show here.
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11b 1TX ON TIME AND DUTY CYCLE MID CH

o Keysight Spectrum Analyzer - APv7.2(201709),0647, —r @I
L | RF [s0Q bC | | | SENSE:INT| | ALIGN AUTO  [09:13:12 AM Nov 07, 2017
Center Freq 2.442000000 GHz | _ #Avg Type: RMS TRACE[[5 345 6 Frequency
NFE PNO: Fast —»— 1rig: Free Run Avg|Hold: 11 TYPE[A WAAAAAY

IFGain:Low #Atten: 40 dB DET|P

Auto Tune|

Ref Offset 10.3 dB

1Lo dBidiv__ Ref 30.00 dBm
oy

B e CenterFreq|
100 2.442000000 GHz
0.00

-100

StartFreq,
200 2.442000000 GHz
-30.0

-40.0

Stop Freq
2.442000000 GHz

600

-60.0

Center 2.442000000 GHz Span 0 Hz CF Step

Res BW 8 MHz #VBW 50 MHz 8.000000 MHz|
|Auto Man

| i I S v UNCTION VALU —

t (A) 1282 ms (A) .

t 15.84 ms 20.827 dBm

t () 128.2ms (A)  -2.258 dB FreqOffset

0 Hz

Scale Type

11g 1TX ON TIME AND DUTY CYCLE MID CH

[ Keysight Spectrum Analyzer - APV7 2(201709),06474, li“i“i__ﬂ_l
b | RF [soQ bc | | | SENSE:INT] | ALIGN AUTO __ [11:45:25 AM Nov 07, 2017

Center Freq 2.442000000 GHz | #Avg Type: RMS TRAGE[7 3 Frequency

NFE PNO: Fast —»— 1rig: FreeRun Avg|Hold: 11 TYPE|A

IFGain:Low #Atten: 40 dB DET|P

Auto Tune|

Ref Offset 10.3 dB

1Lo diidiv Ref 30.00 dBm
oy

e CenterFreq|
100 2.442000000 GHz
0.00

-100

StartFreq

=200 2.442000000 GHz

-300

-400

StopFreq
2442000000 GHz

500

-60.0

Center 2442000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 160.0 ms (1001 pts) 8.000000 MHz
(Prefwonelircfsa L x [ v [ FUNCTON ] FUKCTONWDH pute Man
t (4) 128.2ms (A) -0.878 dB
t 15.84 ms 18.938 dBm
t (4 1282ms (A)  -0.878dB FreqOffset

0 Hz

Scale Type
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REPORT NO: 4788196596.1-3
FCC ID: 2AC23-WCTOLR2201J

DATE: November 24, 2017
IC: 12290A-WCTOLR2201J

11n20 CDD ON TIME AND DUTY CYCLE MID CH

[ Keysight Spectrum Analyzer - APV7.2(201709),06474,

= e Jes]

RF

[s0Q

pC |

SENSE:INT]

ALIGN AUTO

[12:03:13 PMNov 07,2017

|
Center Freq 2.442000000 GHz

#Avg Type: RMS TRACE|

NFE

PNO: Fast —»—
IFGain:Low

TYFE(A

Trig: Free Run
DET|P

#Atten: 40 dB

Avg|Hold: 1/1

3456 Frequency

Ref Offset10.3 dB

‘ILO dBidiv__ Ref 30.00 dBm
og

Auto Tune|

200

10.0

Center Freq
2.442000000 GHz

0.00

-100

-200

StartFreq,

-30.0

2.442000000 GHz

-40.0

600

Stop Freq

-60.0

2.442000000 GHz

Center 2.442000000 GHz
Res BW 8 MHz

| [P vooe TRl sc
t (A)
t

t (4)

#VBW

1282 ms (A)
16.84 ms
128.2 ms (A)

Span 0 Hz

50 MHz

17.677 dBm
0.165dB

CF Step
8000000 MHz,

[Auto Man

Freq Offset
0 Hz

Scale Type

11n40 CDD ON TIME AND DUTY CYCLE MID CH

[ Keysight Spectrum Analyzer - APv7 2(201709),06474,

= e =]

L | RF [s0e  bc |

| SENSE:INT] | ALIGN AUTO

[01:08:24 PMNov 07, 2017

Center Freq 2.442000000 GHz

| #Avg Type: RMS TRAGE

NFE

PNO: Fast —+—
IFGain:Low

TYPE]
DET]

Trig: Free Run Avg|Hold: 11
#Atten: 40 dB

Frequency

3456

Ref Offset 10.3 dB

1LO dBidiv. Ref 30.00 dBm
og

Auto Tune|

200
10.0

]

CenterFreq
2.442000000 GHz

000

-100

=200

StartFreq

300

2.442000000 GHz

-400

-50.0

StopFreq

&00

2.442000000 GHz

Center 2.442000000 GHz
Res BW 8 MHz

1 A2 t (A)
N t

t (A}

#VBW

1282 ms (A)
16.84 ms
1282 ms (A)

Span 0 Hz
Sweep 160.0 ms (1001 pts)

50 MHz

Y FUNCTION
-0.057 dB

14191 dBm
-0.057 dB

FUNCTION WIDTH

CF Step
8.000000 MHz

[Auto Man

Freq Offset,
0 Hz|

Scale Type

Lin

Page 18 of 163

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou)
Co., Ltd, Song Shan Lake Branch.

FORM NO: 10-SL-F0035



REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

7.2. 6dB DTS BANDWIDTH AND 99% BANDWIDTH

LIMITS
FCC Partl5 (15.247) Subpart C
RSS-247 ISSUE 2
Section Test Item Limit Frequency Range
(MH2z)
FCC 15.247(a)(2) , B )
RSS-247 5.1 (a) 6 dB Bandwidth >= 500KHz 2400-2483.5
RSS-Gen Clause 6.6 | 99% Bandwidth | O "ePOrting 2400-2483.5
purposes only.
TEST PROCEDURE
Connect the UUT to the spectrum analyser and use the following settings:
Center Frequency The center frequency of the channel under test
Detector Peak
RBW For 6dB Bandwidth :100K
For 99% Bandwidth :1% to 5% of the occupied bandwidth
VBW For 6dB Bandwidth : 23 x RBW
For 99% Bandwidth : approximately 3xRBW
Trace Max hold
Sweep Auto couple

Allow the trace to stabilize and measure the maximum width of the emission that is constrained
by the frequencies associated with the two outermost amplitude points (upper and lower

frequencies) that are attenuated by 6 dB and 99% relative to the maximum level measured in
the fundamental emission.

TEST SETUP

EUT Attenuator Spectrum Analyser

RESULTS
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REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

7.2.1.802.11b SISO MODE

ANTENNA1
Frequency 6dB bandwidth 99% bandwidth | Limit For 6dB Result
(MHz) (MHz) (MHz) (kHz)
2412 8.12 13.686 500 Pass
2442 8.60 13.490 500 Pass
2472 8.04 13.569 500 Pass

6 dB BANDWIDTH LOW CH

| Keysight Spectrum Analyzer - APv7.2(201709),06474, p— R e
L | R 1500 DC| [ [ SENSEINT] I ALIGN AUTO __[09:24:11 AMNov(7, 2017 Frequenc
Center Freq 2.412000000 GHz ) #Avg Type: RMS Tms,ﬁ q Y
NFE PNO: Wide —»— Trig: FreeRun Avg|Hold: 20/20 y ‘ A
IFGain:Low #Atten: 40 dB oeT|P

Auto Tune|
Ref Offset 10.3 dB
1%5"3"”" Ref 30.00 dBm

Center Freq
2.412000000 GHz|

StartFreq
2.392000000 GHz|

Stop Freq|
2.432000000 GHz|

CF Step
4.000000 MHz|
Auto Man

Freq Offset
0 Hz|

Scale Type

Center 2.41200 GHz Span 40.00 MHz Lin
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)

msc STATUS

6 dB BANDWIDTH MID CH

w Keysight Spectrum Analyzer - APv7.2(201709),06474, =[5 ]
L RE [s00 bC | [ [ SENSE:INT] [ ALIGN AUTO  [09:08:35 AM Nov07, 2017

Frequency

#Avg T : RMS TRACE 3
(Center Freq 2'442003:200 G,,“Ng: ,Hde = Trig: FreeRun ‘AvgiHold: 20/20 oy

-
|FGain:Low #Atten: 40 dB oeT|P

Auto Tune|
Ref Offset 10.3 dB
ﬂggBldiv Ref 30.00 dBm

CenterFreq|
2.442000000 GHz|

StartFreq
2.422000000 GHz|

Stop Freq|
2.462000000 GHz|

CF Step
4.000000 MHz|
JAuto Man

Freq Offset|
0 Hz|

Scale Type

Center 2.44200 GHz Span 40.00 MHz Lin
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)

MSG STATUS
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REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

6 dB BANDWIDTH HIGH CH

e Keysight Spectrum Analyzer - AP7.2(201709),06474, =0
| RF 509  DC | | SENSE:INT] | ALIGN AUTO __|11:15:15 AM Nov07, 2017 =
Center Freq 2.472000000 GHz #Avg Type: RMS TRACE[ 5 56 requency
NFE PNO: Wide —»— Trig: FreeRun Avg|Hold: 20/20 ™ ‘ AN
IFGain:Low #Atten: 40 dB oeT|P
Auto Tune
Ref Offset 10.3 dB
10 dBrdiv. - Ref 30.00 dBm
Log
CenterFreq|
200 2.472000000 GHz|
100
StartFreq

2.452000000 GHz

Ao Stop Freq|
2.492000000 GHz|

CF Step
00 4000000 MHz
Auto Man|
-40.0
FreqOffset
-50.0
0 Hz|
-60.0
Scale Type
Center 2.47200 GHz Span 40.00 MHz| [-°9 Lin
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
usc sTaTUS

99% BANDWIDTH LOW CH

| Keysight Spectrum Analyzer - APv7.2(201709),06474, ===

L | RE [s0Q bC | [ seENsE:INT] | ALIGN AUTO  [09:25:05 AM Nov 07, 2017

Center Freq 2.412000000 GHz | Center Freq: 2.412000000 GHz Radio Std: None Frequency
NFE Trig: Free Run Avg|Hold: 100/100

#IFGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset 10.3 dB
10 dBidiv Ref 30.00 dBm
Log
200 Center Freq|
10 2.412000000 GHz

0.0

-10.0

-20.0

-30.0

-40.0

-50.0 O

-EDDI | [T ”I
[ |

Center 2.412 GHz Span 40 MHz CFSte
#Res BW 220 kHz #VBW 680 kHz Sweep 2.533 ms 4.000000 MH';

JAuto Man

Occupied Bandwidth Total Power 15.3 dBm

13.686 MHz Freq Offset
Transmit Freq Error -13.582 kHz % of OBW Power  99.00 % Ohz
x dB Bandwidth 16.89 MHz x dB -26.00 dB
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REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

99% BANDWIDTH MID CH

[ Keysight Spectrum Analyzer - APv7.2(201709),06474, == =T
L | RF 509  DC | | SENSE:INT| ALIGN AUTO [ 09:09:23 AM Nov07, 2017
Center Freq 2.442000000 GHz | Center Freq: 2.442000000 GHz Radio Std: None Frequency
—»~ Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 10.3 dB
10 dBidiv Ref 30.00 dBm
Log
an CenterFreq|
100 2.442000000 GHz|
0.00 it
-10.0 il
-20.0
-30.0
-20.0
-50.0 HEAHAL il s SR LIk
MR RIS il
Center 2.442 GHz Span 40 MHz CF Ste|
#Res BW 220 kHz #VBW 680 kHz Sweep 2.533 ms| 4.000000 MH';
Auto Man|
Occupied Bandwidth Total Power 15.6 dBm
13.490 MHz FreqOffset
Transmit Freq Error 193.03kHz % of OBW Power  99.00 % i
x dB Bandwidth 16.85 MHz x dB -26.00 dB
wsc STATUS

99% BANDWIDTH HIGH CH

| Keysight Spectrum Analyzer - APv7.2(201709),06474, ===

| RE [s0Q bC [ seENsE:INT] ALIGN AUTO  [11:20:36 AM Nov 07, 2017

Center Freq 2.472000000 GHz | Center Freq: 2.472000000 GHz Radio Std: None Frequency
NFE Trig: Free Run Avg|Hold: 100/100

‘ #IFGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset 10.3 dB
10 dBidiv Ref 30.00 dBm
Log
200 Center Freq|
10 2.472000000 GHz

0.0

-10.0

-20.0

-30.0

-40.0

50,0 [T LR LT ol L

-60.0 |
\

Center 2.472 GHz Span 40 MHz CFSte
#Res BW 200 kHz #VBW 620 kHz Sweep 3.067 ms 4.000000 MH';

JAuto Man

Occupied Bandwidth Total Power 15.2 dBm

13.569 MHz Freq Offset
Transmit Freq Error 58.324 kHz % of OBW Power  99.00 % Ohz
x dB Bandwidth 16.47 MHz x dB -26.00 dB

Page 22 of 163

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou)
Co., Ltd, Song Shan Lake Branch.




REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

ANTENNAZ2

Frequency 6dB bandwidth 99% bandwidth | Limit For 6dB
(MHz) (MHz) (MHz) (kHz)

2412 9.04 13.619 500 Pass
2442 9.08 13.711 500 Pass
2472 9.60 13.456 500 Pass

Result

6 dB BANDWIDTH LOW CH

| Keysight Spectrum Analyzer - APv7.2(201709),06474, p— R e

L | R 1500 DC| [ [ SENSEINT] I ALIGN AUTO __|02:36:47 PMNov 07, 2017 Frequenc

Center Freq 2.412000000 GHz ) #Avg Type: RMS Tms,ﬁ q Y
NFE PNO: Wide —»— Trig: FreeRun Avg|Hold: 20/20 y ‘ A

IFGain:Low #Atten: 40 dB oeT|P

Auto Tune|
Ref Offset 10.3 dB
1%5"3"”" Ref 30.00 dBm

Center Freq
2.412000000 GHz|

StartFreq
2.392000000 GHz|

Stop Freq|
2.432000000 GHz|

CF Step
4.000000 MHz|
Auto Man

Freq Offset
0 Hz|

Scale Type

Center 2.41200 GHz Span 40.00 MHz Lin
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)

msc STATUS

6 dB BANDWIDTH MID CH

o Keysight Spectrum Analyzer - APv7.2(201703),06474, o |- )
[ RE [s0q bC [ [ SENSE:INT] [ ALIGN AUTO  [02:43:25 PMNov 07,2017

Frequency

L
ICenter Freq 2.442000000 GHz #Avg Type: RMS mcsm

NFE— PNO:Wide == Trig: FreeRun Avg|Hold: 20/20 el

IFGain:Low #Atten: 40 dB DET|P

Auto Tune

Ref Offset 10.3 dB

ﬂo dBidiv. Ref 30.00 dBm
og

CenterFreq|
2.442000000 GHz|

StartFreq
2.422000000 GHz|

Stop Freq|
2.462000000 GHz|

CF Step
4.000000 MHz|
JAuto Man

Freq Offset|
0 Hz|

Scale Type

Center 2.44200 GHz Span 40.00 MHz Lin
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)

MSG STATUS
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REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

6 dB BANDWIDTH HIGH CH

[ Keysight Spectrum Analyzer - APv7.2(201709),06474, == =T
L | RF 509  DC | | SENSE:INT] | ALIGN AUTO [ 02:49:23 PMNov 07, 2017 E
Center Freq 2.472000000 GHz #Avg Type: RMS TRACE[ 556 requency
NFE PNO: Wide —»— Trig: FreeRun Avg|Hold: 20/20 T‘ ‘ A
IFGain:Low #Atten: 40 dB oeT|P
Auto Tune|
Ref Offset 10.3 dB
10 dBrdiv. - Ref 30.00 dBm
Log
CenterFreq|
00 2.472000000 GHz|
100
StartFreq
0.00 2.452000000 GHz|
i
e Stop Freq|
2.492000000 GHz|
200
CFStep
e 4000000 MHz|
Auto Man|
-40.0
Freq Offset|
-50.0
0 Hz|
60.0
Scale Type
Center 2.47200 GHz Span 40.00 MHz| [-°9 Lin
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
wsc STATUS

99% BANDWIDTH LOW CH

| Keysight Spectrum Analyzer - APv7.2(201709),06474, ===

L | RE [s0Q bC | [ seENsE:INT] | ALIGN AUTO _ [02:38:17 PMNov 07, 2017

Center Freq 2.412000000 GHz | Center Freq: 2.412000000 GHz Radio Std: None Frequency
NFE —— Trig: FreeRun Avg|Hold: 100/100

‘ #IFGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset 10.3 dB

10 dBidiv Ref 30.00 dBm
Log
200 Center Freq|

10 2.412000000 GHz

0.0

-10.0

-20.0

-30.0

-40.0

500 iUk
\

-60.0

Center 2.412 GHz Span 40 MHz CFSte
#Res BW 220 kHz #VBW 680 kHz Sweep 2.533 ms 4.000000 MH';
JAuto Man

Occupied Bandwidth Total Power 15.3 dBm

13.619 MHz Freq Offset
Transmit Freq Error 7.758 kHz % of OBW Power  99.00 % Ohz
x dB Bandwidth 16.70 MHz x dB -26.00 dB
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REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

99% BANDWIDTH MID CH

[ Keysight Spectrum Analyzer - APv7.2(201709),06474, == =T
L | RF 509  DC | | SENSE:INT| ALIGN AUTO [ 02:44:22 PMNov 07, 2017
Center Freq 2.442000000 GHz | Center Freq: 2.442000000 GHz Radio Std: None Frequency
—»~ Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 10.3 dB
10 dBidiv Ref 30.00 dBm
Log
an CenterFreq|
100 2.442000000 GHz|
0.00 R
-10.0 - LI Rii L 1. [P
-20.0 1
-30.0
-20.0
-50.0 Al il e = ikl ik RN
200 | I | | |
| \ \ \ |
Center 2.442 GHz Span 40 MHz CF Ste|
#Res BW 220 kHz #VBW 680 kHz Sweep 2.533ms 4000000 M
Auto Man|
Occupied Bandwidth Total Power 15.0 dBm
13.711 MHz FreqOffset
Transmit Freq Error ~ -71.705kHz % of OBW Power  99.00 % i
x dB Bandwidth 16.73 MHz x dB -26.00 dB
wsc STATUS

99% BANDWIDTH HIGH CH

| Keysight Spectrum Analyzer - APv7.2(201709),06474, ===
L | RE [s0Q bC | [ seENsE:INT] | ALIGN AUTO  [02:56:32 PM Nov 07, 2017
Center Freq 2.472000000 GHz ‘ Center Freq: 2.472000000 GHz Radio Std: None
NEE —— Trig: FreeRun Avg[Hold: 100/100
‘ #IFGain:Low #Atten: 40 dB Radio Device: BTS

Frequency

Ref Offset 10.3 dB
10 dBidiv Ref 30.00 dBm
Log
200 Center Freq|
10 2.472000000 GHz

0.0

-10.0

-20.0

-30.0

-40.0

500 f = R
[

\
-60.0 aEEL
| \

Center 2.472 GHz Span 40 MHz CFSte
#Res BW 220 kHz #VBW 680 kHz Sweep 2.533 ms 4.000000 MH';

JAuto Man

Occupied Bandwidth Total Power 15.8 dBm

13.456 MHz Freq Offset
Transmit Freq Error 67.611 kHz % of OBW Power  99.00 % Ohz
x dB Bandwidth 16.71 MHz x dB -26.00 dB
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REPORT NO: 4788196596.1-3
FCC ID: 2AC23-WCTOLR2201J

7.2.2.802.11g SISO MODE

DATE: November 24, 2017
IC: 12290A-WCTOLR2201J

ANTENNA1
Frequency 6dB bandwidth 99% bandwidth | Limit For 6dB Result
(MHz) (MHz) (MHz) (kHz)
2412 16.48 16.421 500 Pass
2442 16.56 16.511 500 Pass
2472 16.52 16.471 500 Pass

6 dB BANDWIDTH LOW CH

[ Keysight Spectrum Analyzer - APV7 2(201709)06474,

=@ ==

| RF (508 DC | SENSE:INT]

[ ALIGN AUTO __ [11:30:12 AM Nov07, 2017

[
Center Freq 2.412000000 GHz
NFE

PNO: Wide —»— 1"ig: Free Run
IFGain:Low #Atten: 40 dB

Ref Offset 10.3 dB

10 dBidiv. Ref 30.00 dBm
Log

#Avg Type: RMS TRAE[ 5 s 6

Frequency

Avg|Hold: 20/20 T ke
oerlP

Auto Tune|

Center Freq
2.412000000 GHz|

StartFreq
2.392000000 GHz|

Stop Freq|
2.432000000 GHz|

CF Step|
4.000000 MHz|

Auto Man

Freq Offset
0 Hz|

Center 2.41200 GHz
#Res BW 100 kHz

msc

#VBW 300 kHz

Span 40.00 MHz
Sweep 1.533 ms (1001 pts)

STATUS

Scale Type

Linj

6 dB BANDWIDTH MID CH

w Keysight Spectrum Analyzer - APv7.2(201709),06474,

Lol s

RE [s00 bC | [ [ SENSE:INT]

[ ALIGN AUTO  [11:41:21 AM Nov07, 2017

[
ICenter Freq 2.442000000 GHz .
NFE PNO: Wide —»— 1'ig: FreeRun
IFGain:Low #Atten: 40 dB

Ref Offset 10.3 dB

10 dBidiv Ref 30.00 dBm
Log

#Avg Type: RMS

s R

Frequency

Avg|Hold: 20/20 ™ e
DEr‘F

Auto Tune|

CenterFreq|
2.442000000 GHz|

StartFreq
2.422000000 GHz|

Stop Freq|
2.462000000 GHz|

CF Step
4.000000 MHz|

JAuto Man

Freq Offset|
0 Hz|

Center 2.44200 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 40.00 MHz
Sweep 1.533 ms (1001 pts)

STATUS

Scale Type

Lin|
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REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

6 dB BANDWIDTH HIGH CH

e Keysight Spectrum Analyzer - AP7.2(201709),06474, (o | o )
| RF 509  DC | | SENSE:INT] ALIGN AUTO | 11:46:55 AM Nov07, 2017 =
Center Freq 2.472000000 GHz #Avg Type: RMS TRACE[ 5 56 requency
NFE PNO: Wide —»— Trig: FreeRun Avg|Hold: 20/20 T‘ ‘ A
IFGain:Low #Atten: 40 dB oeT|P
Auto Tune|
Ref Offset 10.3 dB
10 dBrdiv. - Ref 30.00 dBm
Log
CenterFreq|
00 2.472000000 GHz|
100
StartFreq
0.00 2.452000000 GHz|
e Stop Freq|
2.492000000 GHz|
200
CF Step
- 4000000 MHz|
Auto Man|
-40.0
Freq Offset
-50.0
0 Hz|
0.0
Scale Type
Center 2.47200 GHz Span 40.00 MHz| [-°9 Lin
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
msc STATUS

99% BANDWIDTH LOW CH

| Keysight Spectrum Analyzer - APv7.2(201709),06474, ===

| RE [s0Q bC | [ seENsE:INT] | ALIGN AUTO  [11:32:58 AM Nov 07, 2017

Center Freq 2.412000000 GHz | Center Freq: 2.412000000 GHz Radio Std: None Frequency
NFE —— Trig: FreeRun Avg|Hold: 100/100

‘ #IFGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset 10.3 dB

10 dBidiv Ref 30.00 dBm
Log
200 Center Freq|

10 2.412000000 GHz

0.0

-10.0

-20.0

-30.0

-40.0
-50.0 fl

-60.0
\ |

Center 2.412 GHz Span 40 MHz CFSte
#Res BW 330 kHz #VBW 1 MHz Sweep 1.133 ms 4.000000 MH';

JAuto Man

Occupied Bandwidth Total Power 13.3 dBm

16.421 MHz Freq Offset
Transmit Freq Error -35.557 kHz % of OBW Power  99.00 % Ohz
x dB Bandwidth 18.72 MHz x dB -26.00 dB

Page 27 of 163

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou)
Co., Ltd, Song Shan Lake Branch.




REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

99% BANDWIDTH MID CH

[ Keysight Spectrum Analyzer - APv7.2(201709),06474, == =T
| RF 509  DC | | SENSE:INT| ALIGN AUTO | 11:42:04 AM Nov07, 2017
Center Freq 2.442000000 GHz | Center Freq: 2.442000000 GHz Radio Std: None Frequency
—»~ Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 10.3 dB
10 dBidiv Ref 30.00 dBm
Log
an CenterFreq|
100 2.442000000 GHz|
0.00
-10.0 1 L]
-20.0
-30.0
-20.0 oAb bl AD
50.0
-60.0 ‘
Center 2.442 GHz Span 40 MHz CF Ste|
#Res BW 330 kHz #VBW 1 MHz Sweep 1.133ms 4.000000 MH‘;
Auto Man
Occupied Bandwidth Total Power 13.6 dBm
16.511 MHz FreqOffset
Transmit Freq Error 11.323kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 19.52 MHz x dB -26.00 dB
msc STATUS

99% BANDWIDTH HIGH CH

| Keysight Spectrum Analyzer - APv7.2(201709),06474, ===

| RE [s0Q bC [ seENsE:INT] ALIGN AUTO  [11:47:38 AM Nov 07, 2017

Center Freq 2.472000000 GHz | Center Freq: 2.472000000 GHz Radio Std: None Frequency
NFE Trig: Free Run Avg|Hold: 100/100

‘ #IFGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset 10.3 dB
10 dBidiv Ref 30.00 dBm
Log
200 Center Freq|
10 2.472000000 GHz

0.0

-10.0

-20.0

-30.0

-40.0

-50.0

-60.0

Center 2.472 GHz Span 40 MHz CFSte
#Res BW 330 kHz #VBW 1 MHz Sweep 1.133 ms 4.000000 MH';

JAuto Man

Occupied Bandwidth Total Power 13.0 dBm

16.471 MHz Freq Offset
Transmit Freq Error -10.161 kHz % of OBW Power  99.00 % Ohz
x dB Bandwidth 19.81 MHz x dB -26.00 dB

Page 28 of 163

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou)
Co., Ltd, Song Shan Lake Branch.




REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

ANTENNAZ2

Frequency 6dB bandwidth 99% bandwidth | Limit For 6dB
(MHz) (MHz) (MHz) (kHz)

2412 16.52 16.607 500 Pass
2442 16.52 16.567 500 Pass
2472 16.52 16.522 500 Pass

Result

6 dB BANDWIDTH LOW CH

| Keysight Spectrum Analyzer - APv7.2(201709),06474, p— R e
L | R 1500 DC| [ [ SENSEINT] I ALIGN AUTO __[03:01:52 PMNov 07, 2017 Frequenc
Center Freq 2.412000000 GHz ) #Avg Type: RMS Tms,ﬁ q Y

NFE PNO: Wide —»— Trig: FreeRun Avg|Hold: 20/20 y ‘ A
IFGain:Low #Atten: 40 dB oeT|P

Auto Tune|
Ref Offset 10.3 dB
1%5"3"”" Ref 30.00 dBm

Center Freq
2.412000000 GHz|

StartFreq
2.392000000 GHz|

Stop Freq|
2.432000000 GHz|

CF Step
4.000000 MHz|
Auto Man

Freq Offset
0 Hz|

Scale Type

Center 2.41200 GHz Span 40.00 MHz Lin
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)

msc STATUS

6 dB BANDWIDTH MID CH

o Keysight Spectrum Analyzer - APv7.2(201703),06474, o |- )
[ RE [s0q bC [ [ SENSE:INT] [ ALIGN AUTO _ [03:07:25 PMNov 07,2017

Frequency

L
ICenter Freq 2.442000000 GHz #Avg Type: RMS mcsm

NFE— PNO:Wide == Trig: FreeRun Avg|Hold: 20/20 el

IFGain:Low #Atten: 40 dB DET|P

Auto Tune

Ref Offset 10.3 dB

ﬂo dBidiv. Ref 30.00 dBm
og

CenterFreq|
2.442000000 GHz|

StartFreq
2.422000000 GHz|

Stop Freq|
2.462000000 GHz|

CF Step
4.000000 MHz|
JAuto Man

Freq Offset|
0 Hz|

Scale Type

Center 2.44200 GHz Span 40.00 MHz Lin
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)

MSG STATUS
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REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

6 dB BANDWIDTH HIGH CH

| Keysight Spectrum Analyzer - APV7.2(201709),06474, \i‘\iﬂé‘
L | RF 509  DC | SENSE:INT] | ALIGN AUTO _ [03:12:38 PMNov 07, 2017 E
Center Freq 2.472000000 GHz #Avg Type: RMS TRACE[1 2345 6 requency
NFE PNO: Wide —»— Trig: FreeRun Avg|Hold: 20/20 T‘ ‘ A
IFGain:Low #Atten: 40 dB oeT|P
Auto Tune|
Ref Offset 10.3 dB
10 dBrdiv. - Ref 30.00 dBm
Log
CenterFreq|
00 2.472000000 GHz|
100
StartFreq
0.00 2.452000000 GHz|
e Stop Freq|
2.492000000 GHz|
200
CFStep
e 4000000 MHz|
Auto Man|
-20.0 |
Freq Offset|
-50.0
0 Hz|
60.0
Scale Type
Center 2.47200 GHz Span 40.00 MHz| [-°9 Lin
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
wsc STATUS

99% BANDWIDTH LOW CH

| Keysight Spectrum Analyzer - APv7.2(201709),06474, ===

L | RE [s0Q bC | [ seENsE:INT] | ALIGN AUTO [ 03:02:33 PM Nov 07, 2017

Center Freq 2.412000000 GHz | Center Freq: 2.412000000 GHz Radio Std: None Frequency
NFE Trig: Free Run Avg|Hold: 100/100

‘ #IFGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset 10.3 dB
10 dBidiv Ref 30.00 dBm
Log
200 Center Freq|
10 2.412000000 GHz

0.0

-10.0

-20.0

-30.0

-40.0

-50.0

|
-60.0
\

Center 2.412 GHz Span 40 MHz CFSte
#Res BW 330 kHz #VBW 1 MHz Sweep 1.133 ms 4.000000 MH';

JAuto Man

Occupied Bandwidth Total Power 13.3 dBm

16.607 MHz Freq Offset
Transmit Freq Error -11.792 kHz % of OBW Power  99.00 % Ohz
x dB Bandwidth 19.12 MHz x dB -26.00 dB
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REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

99% BANDWIDTH MID CH

[ Keysight Spectrum Analyzer - APv7.2(201709),06474, == =T
L | RF 509  DC | | SENSE:INT| ALIGN AUTO [ 03:08:06 PMNov 07, 2017
Center Freq 2.442000000 GHz | Center Freq: 2.442000000 GHz Radio Std: None Frequency
—»~ Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 10.3 dB
10 dBidiv Ref 30.00 dBm
Log
an CenterFreq|
100 2.442000000 GHz|
0.00
-10.0 (L1
-20.0
-30.0
-a0.0 b
-50.0
-60.0 | | ‘
| \ \ |
Center 2.442 GHz Span 40 MHz CF Ste|
#Res BW 330 kHz #VBW 1 MHz Sweep 1.133 ms| 4.000000 MH';
Auto Man|
Occupied Bandwidth Total Power 13.2 dBm
16.567 MHz FreqOffset
Transmit Freq Error 12129kHz % of OBW Power  99.00 % i
x dB Bandwidth 18.86 MHz x dB -26.00 dB
wsc STATUS

99% BANDWIDTH HIGH CH

| Keysight Spectrum Analyzer - APv7.2(201709),06474, ===

L | RE [s0Q bC [ seENsE:INT] ALIGN AUTO  [03:13:10 PM Nov 07, 2017

Center Freq 2.472000000 GHz | Center Freq: 2.472000000 GHz Radio Std: None Frequency
NFE Trig: Free Run Avg|Hold: 100/100

‘ #FGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset 10.3 dB
10 dBidiv Ref 30.00 dBm
Log
200 Center Freq|
10 2.472000000 GHz

0.0

-10.0

-20.0

-30.0

-40.0

-50.0

-60.0
\

Center 2.472 GHz Span 40 MHz CFSte
#Res BW 330 kHz #VBW 1 MHz Sweep 1.133 ms 4.000000 MH';

JAuto Man

Occupied Bandwidth Total Power 13.8 dBm

16.522 MHz Freq Offset
Transmit Freq Error 52.209 kHz % of OBW Power  99.00 % Ohz
x dB Bandwidth 19.94 MHz x dB -26.00 dB
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REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

7.2.3.802.11n20 CDD MODE

ANTENNA1

Frequency 6dB bandwidth 99% bandwidth | Limit For 6dB
(MH2z) (MH2z) (MH2z) (kHz)

2412 17.68 17.678 500 Pass
2442 17.60 17.698 500 Pass
2472 17.68 17.636 500 Pass

Result

6 dB BANDWIDTH LOW CH

[wws Keysight Spectrum Analyzer - APv7.2(201709),06474, =R =R
| RF (508 DC | | SENSE:INT] [ ALIGN AUTO __ [11:53:45 AM Nov07, 2017
Center Freq 2.412000000 GHz #Avg Type: RMS TRACE[ 5 56 Frequency
NFE PNO: Wide —»— Trig: FreeRun Avg|Hold: 20/20 ™ ‘F AN

IFGain:Low #Atten: 40 dB DET)

Auto Tune|
Ref Offset 10.3 dB
Eggsldiv Ref 30.00 dBm

Center Freq
2.412000000 GHz|

StartFreq
2.392000000 GHz|

Stop Freq|
2.432000000 GHz|

CF Step
4.000000 MHz|
Auto Man

Freq Offset
0 Hz|

Scale Type

Center 2.41200 GHz Span 40.00 MHz Lin
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)

msc STATUS

6 dB BANDWIDTH MID CH

o Keysight Spectrum Analyzer - APv7.2(201703),06474, = |3 )
[ RE [s00 bC | [ [ SENSE:INT] [ ALIGN AUTO  [11:59:08 AM Nov07, 2017
Center Freq 2.442000000 GHz #Avg Type: RMS TRACE[1T23 456
q NFE pNo:Wide% Trig: Free Run Avg|Hold: 20/20 o

IFGain:Low #Atten: 40 dB

Frequency

o
oerlp
Auto Tune|

Ref Offset 10.3 dB
ﬂo dBidiv. Ref 30.00 dBm
og

CenterFreq|
2.442000000 GHz|

StartFreq
2.422000000 GHz|

Stop Freq|
2.462000000 GHz|

CF Step
4.000000 MHz|
JAuto Man

Freq Offset|
0 Hz|

Scale Type

Center 2.44200 GHz Span 40.00 MHz Lin
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)

MSG STATUS
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DATE: November 24, 2017
IC: 12290A-WCTOLR2201J

REPORT NO: 4788196596.1-3
FCC ID: 2AC23-WCTOLR2201J

6 dB BANDWIDTH HIGH CH

e Keysight Spectrum Analyzer - AP7.2(201709),06474, (o | o )
| RF 509  DC | | SENSE:INT] | ALIGN AUTO | 12:04:21 PMNov 07, 2017 =
Center Freq 2.472000000 GHz #Avg Type: RMS TRACE[[2345 6 requency
NFE PNO: Wide —»— Trig: FreeRun Avg|Hold: 20/20 T‘ ‘ d
IFGain:Low #Atten: 40 dB oeT|P
Auto Tune
Ref Offset 10.3 dB
10 dBrdiv. - Ref 30.00 dBm
Log
CenterFreq|
00 2.472000000 GHz|
100
StartFreq
0.00 2.452000000 GHz|
W 0
100 Al
Stop Freq|
2.492000000 GHz|
200
CF Step
- 4000000 MHz
Auto Man
40,0 L
Freq Offset
-50.0
0 Hz|
0.0
Scale Type
Center 2.47200 GHz Span 40.00 MHz| [-°9 Lin
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
msc STATUS

99% BANDWIDTH LOW CH

| Keysight Spectrum Analyzer - APv7.2(201709),06474,

Lo & s

ALIGN AUTO __[11:54:35 AM Nov 07, 2017

| RF

[s0Q bC

[ seENsE:INT] |

s0g_0c [
ICenter Freq 2.412000000 GHz

‘ Center Freq: 2.412000000 GHz

‘ NFE

#FGain:Low

Trig: Free Run
#Atten: 40 dB

Radio Std: None

Avg|Hold: 1001100

Radio Device: BTS

Ref Offset 10.3 dB

10 dBIdiv Ref 30.00 dBm

Frequency

Log
200

10

Center Freq|
2.412000000 GHz

0.0

-10.0

-20.0

-30.0

400 |-

-50.0

-60.0

Center 2.412 GHz
#Res BW 360 kHz

#VBW 1.1 MHz

Span 40 MHz
Sweep 1ms

Occupied Bandwidth
17.678 MHz

Transmit Freq Error
x dB Bandwidth

14.770 kHz
19.76 MHz

Total Power

% of OBW Power
xdB

12.9 dBm

99.00 %
-26.00 dB

CF Step
4.000000 MHz

JAuto Man

Freq Offset

0 Hz|
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REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

99% BANDWIDTH MID CH

[ Keysight Spectrum Analyzer - APv7.2(201709),06474, == =T
| RF 509  DC | | SENSE:INT| ALIGN AUTO | 11:59:51 AM Nov07, 2017
Center Freq 2.442000000 GHz | Center Freq: 2.442000000 GHz Radio Std: None Frequency
—»~ Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 10.3 dB
10 dBidiv Ref 30.00 dBm
Log
an CenterFreq|
100 2.442000000 GHz|
0.00
-10.0 Niy
-20.0
-30.0
400 [ 4 AR
50.0
-60.0 i
Center 2.442 GHz Span 40 MHz CF Ste|
#Res BW 360 kHz #VBW 1.1 MHz Sweep 1ms 4.000000 MH‘;
Auto Man
Occupied Bandwidth Total Power 13.1 dBm
17.698 MHz FreqOffset
Transmit Freq Error ~ -24.087 kHz % of OBW Power  99.00 % OHz
x dB Bandwidth 20.04 MHz x dB -26.00 dB
msc STATUS

99% BANDWIDTH HIGH CH

| Keysight Spectrum Analyzer - APv7.2(201709),06474, ===
| RE [s0Q bC | [ seENsE:INT] | ALIGN AUTO  [12:05:01 PM Nov 07, 2017
Center Freq 2.472000000 GHz ‘ Center Freq: 2.472000000 GHz Radio Std: None
NEE Trig: Free Run Avg|Hold: 1001100
‘ #IFGain:Low #Atten: 40 dB Radio Device: BTS

Frequency

Ref Offset 10.3 dB
10 dBidiv Ref 30.00 dBm
Log
200 Center Freq|
10 2.472000000 GHz

0.0

-10.0

-20.0

-30.0

-40.0

-50.0
|

-60.0
I

Center 2.472 GHz Span 40 MHz CFSte
#Res BW 360 kHz #VBW 1.1 MHz Sweep 1ms 4.000000 MH';

JAuto Man

Occupied Bandwidth Total Power 13.3 dBm
17.636 MHz Freq Offset|

Transmit Freq Error 31.847 kHz % of OBW Power  99.00 % Ohz
x dB Bandwidth 20.19 MHz x dB -26.00 dB
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REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

ANTENNAZ2

Frequency 6dB bandwidth 99% bandwidth | Limit For 6dB

(MH2) (MH2) (MH2) (kH2) Result

2412 17.72 17.724 500 Pass
2442 17.68 17.620 500 Pass
2472 17.60 17.585 500 Pass

6 dB BANDWIDTH LOW CH

| Keysight Spectrum Analyzer - APv7.2(201709),06474, p— R e
L | R 1500 DC| [ [ SENSEINT] I ALIGN AUTO __[03:20:15 PMNov 07, 2017 Frequenc
Center Freq 2.412000000 GHz ) #Avg Type: RMS Tms,ﬁ q Y

NFE PNO: Wide —»— Trig: FreeRun Avg|Hold: 20/20 y ‘ A
IFGain:Low #Atten: 40 dB oeT|P

Auto Tune|
Ref Offset 10.3 dB
1%5"3"”" Ref 30.00 dBm

Center Freq
2.412000000 GHz|

StartFreq
2.392000000 GHz|

Stop Freq|
2.432000000 GHz|

CF Step
4.000000 MHz|
Auto Man

Freq Offset
0 Hz|

Scale Type

Center 2.41200 GHz Span 40.00 MHz Lin
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)

msc STATUS

6 dB BANDWIDTH MID CH

o Keysight Spectrum Analyzer - APv7.2(201703),06474, o |- )
[ RE [s0q bC [ [ SENSE:INT] [ ALIGN AUTO _ [03:25:15 PMNov 07, 2017

Frequency

L
ICenter Freq 2.442000000 GHz #Avg Type: RMS mcsm

NFE— PNO:Wide == Trig: FreeRun Avg|Hold: 20/20 el

IFGain:Low #Atten: 40 dB DET|P

Auto Tune

Ref Offset 10.3 dB

ﬂo dBidiv. Ref 30.00 dBm
og

CenterFreq|
2.442000000 GHz|

StartFreq
2.422000000 GHz|

Stop Freq|
2.462000000 GHz|

CF Step
4.000000 MHz|
JAuto Man

Freq Offset|
0 Hz|

Scale Type

Center 2.44200 GHz Span 40.00 MHz Lin
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)

MSG STATUS
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REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

6 dB BANDWIDTH HIGH CH

| Keysight Spectrum Analyzer - APV7.2(201709),06474, \i‘\iﬂé‘
L | RF 509  DC | | SENSE:INT] | ALIGN AUTO __ [07:07:12 AM Nov D8, 2017 E
Center Freq 2.472000000 GHz #Avg Type: RMS TRACE[1 2345 6 requency
NFE PNO: Wide —»— Trig: FreeRun Avg|Hold: 20/20 T‘ ‘ A
IFGain:Low #Atten: 40 dB oeT|P
Auto Tune|
Ref Offset 10.3 dB
10 dBrdiv. - Ref 30.00 dBm
Log
CenterFreq|
00 2.472000000 GHz|
100
StartFreq
0.00 <> 2.452000000 GHz|
Wi
M
e Stop Freq|
2.492000000 GHz|
200
CFStep
e 4000000 MHz|
Auto Man|
-20.0 [
Freq Offset|
-50.0
0 Hz|
60.0
Scale Type
Center 2.47200 GHz Span 40.00 MHz| [-°9 Lin
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
wsc STATUS

99% BANDWIDTH LOW CH

| Keysight Spectrum Analyzer - APv7.2(201709),06474, ===

L | RE [s0Q bC | [ seENsE:INT] | ALIGN AUTO [ 03:20:56 PM Nov 07, 2017

Center Freq 2.412000000 GHz | Center Freq: 2.412000000 GHz Radio Std: None Frequency
NFE —— Trig: FreeRun Avg|Hold: 100/100

‘ #IFGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset 10.3 dB

10 dBidiv Ref 30.00 dBm
Log
200 Center Freq|

10 2.412000000 GHz

0.0

-10.0

-20.0

-30.0
-40.0

500 [P Tﬁ

-60.0

Center 2.412 GHz Span 40 MHz CFStep
#Res BW 360 kHz #VBW 1.1 MHz Sweep 1ms) 4.000000 MHz|
JAuto Man

Occupied Bandwidth Total Power 13.7 dBm

17.724 MHz Freq Offset
Transmit Freq Error 44.492 kHz % of OBW Power  99.00 % Ohz
x dB Bandwidth 21.31 MHz x dB -26.00 dB
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REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

99% BANDWIDTH MID CH

[ Keysight Spectrum Analyzer - APv7.2(201709),06474, == =T
L | RF 509  DC | | SENSE:INT| ALIGN AUTO _ [03:25:55 PMNov 07, 2017
Center Freq 2.442000000 GHz | Center Freq: 2.442000000 GHz Radio Std: None Frequency
—»~ Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 10.3 dB
10 dBidiv Ref 30.00 dBm
Log
an CenterFreq|
100 2.442000000 GHz|
0.00
-10.0 Wl 1111
-20.0
-30.0
-20.0 At il H
-50.0 HH w % |
o } } I
Center 2.442 GHz Span 40 MHz CF Ste|
#Res BW 360 kHz #VBW 1.1 MHz Sweep 1ms 4.000000 MH';
Auto Man|
Occupied Bandwidth Total Power 13.3 dBm
17.620 MHz FreqOffset
Transmit Freq Error 34.369 kHz % of OBW Power  99.00 % i
x dB Bandwidth 20.07 MHz x dB -26.00 dB
wsc STATUS

99% BANDWIDTH HIGH CH

| Keysight Spectrum Analyzer - APv7.2(201709),06474, ===

L | RE [s0Q bC | [ seENsE:INT] | ALIGN AUTO  [07:07:56 AM Nov 08, 2017

Center Freq 2.472000000 GHz | Center Freq: 2.472000000 GHz Radio Std: None Frequency
NFE Trig: Free Run Avg|Hold: 100/100

‘ #IFGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset 10.3 dB

10 dBidiv Ref 30.00 dBm
Log
200 Center Freq|

10 2.472000000 GHz

0.0

-10.0

-20.0

-30.0
-40.0

-50.0

-60.0

Center 2.472 GHz Span 40 MHz CFSte
#Res BW 360 kHz #VBW 1.1 MHz Sweep 1ms 4.000000 MH';

JAuto Man

Occupied Bandwidth Total Power 13.3 dBm

17.585 MHz Freq Offset
Transmit Freq Error -6.362 kHz % of OBW Power  99.00 % Ohz
x dB Bandwidth 20.34 MHz x dB -26.00 dB
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REPORT NO: 4788196596.1-3
FCC ID: 2AC23-WCTOLR2201J

7.2.4.802.11n40 CDD MODE

DATE: November 24, 2017
IC: 12290A-WCTOLR2201J

ANTENNA1
Frequency 6dB bandwidth 99% bandwidth | Limit For 6dB Result
(MHz) (MHz) (MHz) (kHz)
2422 36.48 36.15 500 Pass
2442 36.48 36.30 500 Pass
2462 36.48 36.41 500 Pass

6 dB BANDWIDTH LOW CH

[ Keysight Spectrum Analyzer - APV7 2(201709)06474,

=@ ==

RF (508 DC | SENSE:INT]

[ ALIGN AUTO __ [12:10:55 PMNov 07, 2017

| [
Center Freq 2.422000000 GH:
(Center Freq NFE PN%): Fast «-«‘ Trig: Free Run
#Atten: 40 dB

IFGain:Low

Ref Offset 10.3 dB

10 dBidiv. Ref 30.00 dBm
Log

#Avg Type: RMS TRAE[ 5 s 6

Frequency

Avg|Hold: 20/20 T ke
oerlP

Auto Tune|

Center Freq
2.422000000 GHz|

StartFreq
2.382000000 GHz|

Stop Freq|
2.462000000 GHz|

CF Step|
8.000000 MHz|

Auto Man

Freq Offset
0 Hz|

Center 2.42200 GHz
#Res BW 100 kHz

msc

#VBW 300 kHz

Span 80.00 MHz
Sweep 3.000 ms (1001 pts)

STATUS

Scale Type

Linj

6 dB BANDWIDTH MID CH

w Keysight Spectrum Analyzer - APv7.2(201709),06474,
T

Lol s

[ SENSE:INT]

RE [s00 bC | |

[ ALIGN AUTO  [07:31:13 AM Nov 08, 2017

ICenter Freq 2.442000000 GHz ]
NFE PNO: Fast —— 1rig: FreeRun
IFGain:Low #Atten: 40 dB

Ref Offset 10.3 dB

10 dBidiv Ref 30.00 dBm
Log

#Avg Type: RMS

S R

Frequency

Avg|Hold: 20/20 ™ e
DEr‘F

Auto Tune|

CenterFreq|
2.442000000 GHz|

StartFreq
2.402000000 GHz|

Stop Freq|
2,482000000 GHz|

CF Step
8.000000 MHz|

JAuto Man

Freq Offset|
0 Hz|

Center 2.44200 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

Span 80.00 MHz
Sweep 3.000 ms (1001 pts)

STATUS

Scale Type

Lin|
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REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

6 dB BANDWIDTH HIGH CH

[ Keysight Spectrum Analyzer - APV7.5.2(201711),0, =0 =l =T
L | RF 509  DC | | SENSE:INT] | ALIGN AUTO [ 03:24:52 PMNov 27, 2017 Frequenc
Center Freq 2.462000000 GHz | #Avg Type: RMS TRACE[ 555 q Y
NFE PNO: Fast —»—~ Ttig: Free Run Avg|Hold: 20/20 ™ ‘ AN
IFGain:Low #Atten: 40 dB oeT|P
Auto Tune
Ref Offset 0.3 dB
10 dBrdiv. - Ref 30.00 dBm
Log
CenterFreq|
200 2.462000000 GHz|
100
StartFreq

2.422000000 GHz

Ao Stop Freq|
2502000000 GHz|

b

CF Step
00 £.000000 MHz
Auto Man|
-40.0
FreqOffset
-50.0
0 Hz|
-60.0
Scale Type
Center 2.46200 GHz Span 80.00 MHz| [-°9 Lin
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts)
usc sTaTUS

99% BANDWIDTH LOW CH

| Keysight Spectrum Analyzer - APv7.2(201709),06474, ===
| RE [s0Q bC | [ seENsE:INT] | ALIGN AUTO  [12:11:34 PMNov 07, 2017
Center Freq 2.422000000 GHz ‘ Center Freq: 2.422000000 GHz Radio Std: None
NEE —— Trig: FreeRun Avg[Hold: 100/100
‘ #IFGain:Low #Atten: 40 dB Radio Device: BTS

Frequency

Ref Offset 10.3 dB
10 dBidiv Ref 30.00 dBm
Log
200 Center Freq|

10, 2.422000000 GHz|

0.0

-10.0

-20.0

-30.0

-40.0 antitdn,

-50.0

-60.0
\

Center 2.422 GHz Span 80 MHz CFSte
#Res BW 750 kHz #VBW 2.2 MHz Sweep 1ms 8.000000 MH';

JAuto Man

Occupied Bandwidth Total Power 13.2 dBm

36.147 MHz Freq Offset
Transmit Freq Error 42.008 kHz % of OBW Power  99.00 % Ohz
x dB Bandwidth 39.76 MHz x dB -26.00 dB
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REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

99% BANDWIDTH MID CH

[ Keysight Spectrum Analyzer - APv7.2(201709),06474, == =T
L | RF 509  DC | | SENSE:INT| ALIGN AUTO _ [01:02:19 PMNov 07, 2017
Center Freq 2.442000000 GHz | Center Freq: 2.442000000 GHz Radio Std: None Frequency
—»~ Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 10.3 dB
10 dBidiv Ref 30.00 dBm
Log
an CenterFreq|
100 2.442000000 GHz|
0.00
-10.0 sl 11
-20.0
-30.0
-20.0 btk [ i
-50.0 [
-60.0 i
Center 2.442 GHz Span 80 MHz CF Ste|
#Res BW 750 kHz #VBW 2.2 MHz Sweep 1ms 8.000000 MH';
Auto Man|
Occupied Bandwidth Total Power 13.2 dBm
36.297 MHz FreqOffset
Transmit Freq Error 141.93kHz % of OBW Power  99.00 % i
x dB Bandwidth 41.66 MHz x dB -26.00 dB
wsc STATUS

99% BANDWIDTH HIGH CH

| Keysight Spectrum Analyzer - APv7.5.2(201711),0, ===

L | RE [s0Q bC [ seENsE:INT] ALIGN AUTO [ 03:25:55 PM Now 27, 2017

Center Freq 2.462000000 GHz | Center Freq: 2.462000000 GHz Radio Std: None Frequency
NFE Trig: Free Run Avg[Hold: 111

‘ #FGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset0.3 dB
10 dBidiv Ref 30.00 dBm
Log
200 Center Freq|
10 2.462000000 GHz

0.0

-10.0

-20.0

-30.0
-40.0

-50.0

[
o T il
Center 2.462 GHz Span 80 MHz CFStep
#Res BW 750 kHz #VBW 2.2 MHz Sweep 1ms) 8.000000 MHz|

JAuto Man

Occupied Bandwidth Total Power -0.66 dBm
36.413 MHz Freq Offset|

Transmit Freq Error 8.526 kHz % of OBW Power  99.00 % Ohz

x dB Bandwidth 42.93 MHz xdB -26.00 dB
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REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

ANTENNAZ2

Frequency 6dB bandwidth 99% bandwidth | Limit For 6dB
(MHz) (MHz) (MHz) (kHz)

2422 36.48 36.30 500 Pass
2442 36.48 36.26 500 Pass
2462 36.48 36.25 500 Pass

Result

6 dB BANDWIDTH LOW CH

[ Keysight Spectrum Analyzer - APV7 2(201709)06474, = |
RF (508 DC | | SENSE:INT] [ ALIGN AUTO __ [07:13:29 AM Nov08, 2017
Frequency

L
Center Freq 2.422000000 GHz | #Avg Type: RMS Tms,ﬁ
NFE PNO: Fast —»—~ Ttig: Free Run Avg|Hold: 20/20 ke

™
IFGain:Low #Atten: 40 dB ocrlP

Auto Tune|
Ref Offset 10.3 dB
1%5"3"”" Ref 30.00 dBm

Center Freq
2.422000000 GHz|

StartFreq
2.382000000 GHz|

Stop Freq|
2.462000000 GHz|

CF Step
8.000000 MHz|
Auto Man

Freq Offset
0 Hz|

Scale Type

Center 2.42200 GHz Span 80.00 MHz Lin
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts)

msc STATUS

6 dB BANDWIDTH MID CH

o Keysight Spectrum Analyzer - APv7.2(201703),06474, o |- )
[ RE [s0q bC [ [ SENSE:INT] [ ALIGN AUTO  [07:31:13 AM Nov 08, 2017

Frequency

L
ICenter Freq 2.442000000 GHz | #Avg Type: RMS mcsm

NFE PNO: Fast —»= Trig: FreeRun Avg|Hold: 20/20 el

IFGain:Low #Atten: 40 dB DET|P

Auto Tune

Ref Offset 10.3 dB

ﬂo dBidiv. Ref 30.00 dBm
og

CenterFreq|
2.442000000 GHz|

StartFreq
2.402000000 GHz|

Stop Freq|
2,482000000 GHz|

CF Step
8.000000 MHz|
JAuto Man

Freq Offset|
0 Hz|

Scale Type

Center 2.44200 GHz Span 80.00 MHz Lin
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts)

MSG STATUS
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REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

6 dB BANDWIDTH HIGH CH

[ Keysight Spectrum Analyzer - APV7.5.2(201711),0, =0 =l =T
L | RF 509  DC | | SENSE:INT] | ALIGN AUTO _ [03:37:13 PMNov 27, 2017 Frequenc
Center Freq 2.462000000 GHz | #Avg Type: RMS TRACE[ 555 q Y
NFE PNO: Fast —»—~ Ttig: Free Run Avg|Hold: 20/20 ™ ‘ AN
IFGain:Low #Atten: 40 dB oeT|P
Auto Tune
Ref Offset 0.3 dB
10 dBrdiv. - Ref 30.00 dBm
Log
CenterFreq|
200 2.462000000 GHz|
100
StartFreq

2.422000000 GHz

Ao Stop Freq|
2502000000 GHz|

¢ CF Step
e x £.000000 MHz
Auto Man|
-40.0
FreqOffset
-50.0
0 Hz|
-60.0
Scale Type
Center 2.46200 GHz Span 80.00 MHz| [-°9 Lin
#Res BW 100 kHz #VBW 300 kHz Sweep 3.000 ms (1001 pts)
usc sTaTUS

99% BANDWIDTH LOW CH

| Keysight Spectrum Analyzer - APv7.2(201709),06474, ===
L | RE [s0Q bC | [ seENsE:INT] | ALIGN AUTO  [07:14:13 AM Nov 08, 2017
Center Freq 2.422000000 GHz ‘ Center Freq: 2.422000000 GHz Radio Std: None
NEE —— Trig: FreeRun Avg[Hold: 100/100
‘ #IFGain:Low #Atten: 40 dB Radio Device: BTS

Frequency

Ref Offset 10.3 dB
10 dBidiv Ref 30.00 dBm
Log
200 Center Freq|

10, 2.422000000 GHz|

0.0

-10.0

-20.0

-30.0

400 jhiln hin et d bl

-50.0
!

|
-a00
| \

Center 2.422 GHz Span 80 MHz CFSte
#Res BW 750 kHz #VBW 2.2 MHz Sweep 1ms 8.000000 MH';

JAuto Man

Occupied Bandwidth Total Power 13.5 dBm

36.298 MHz Freq Offset
Transmit Freq Error -2.533 kHz % of OBW Power  99.00 % Ohz
x dB Bandwidth 39.76 MHz x dB -26.00 dB
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REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

99% BANDWIDTH MID CH

[ Keysight Spectrum Analyzer - APv7.2(201709),06474, == =T
L | RF 509  DC | | SENSE:INT| ALIGN AUTO __ [07:31:53 AM NovD8, 2017
Center Freq 2.442000000 GHz | Center Freq: 2.442000000 GHz Radio Std: None Frequency
—»~ Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 10.3 dB
10 dBidiv Ref 30.00 dBm
Log
an CenterFreq|
100 2.442000000 GHz|
0.00 ol o
-10.0 AITEL 1l AR L
-20.0
-30.0
20,0 bl eI A LI T B | L
-50.0
-60.0 |
Center 2.442 GHz Span 80 MHz CF Ste|
#Res BW 750 kHz #VBW 2.2 MHz Sweep 1ms 8.000000 MH';
Auto Man|
Occupied Bandwidth Total Power 13.8 dBm
36.264 MHz FreqOffset
Transmit Freq Error 72.813kHz % of OBW Power  99.00 % i
x dB Bandwidth 40.09 MHz x dB -26.00 dB
wsc STATUS

99% BANDWIDTH HIGH CH

| Keysight Spectrum Analyzer - APv7.5.2(201711),0, ===

L | RE [s0Q bC | [ seENsE:INT] | ALIGN AUTO [ 03:38:04 PM Nov 27, 2017

Center Freq 2.462000000 GHz | Center Freq: 2.462000000 GHz Radio Std: None Frequency
NFE —— Trig: FreeRun Avg|Hold: 111

‘ #IFGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset0.3 dB
10 dBidiv Ref 30.00 dBm
Log
200 Center Freq|
10 2.462000000 GHz

0.0

-10.0

-20.0

-30.0
-40.0

500 Lokt

500 l»——

Center 2.462 GHz Span 80 MHz CFSte
#Res BW 750 kHz #VBW 2.2 MHz Sweep 1ms 8.000000 MH';

JAuto Man

Occupied Bandwidth Total Power -6.48 dBm
36.251 MHz Freq Offset|

Transmit Freq Error -14.041 kHz % of OBW Power  99.00 % Ohz

x dB Bandwidth 38.78 MHz xdB -26.00 dB
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REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

7.3. PEAK CONDUCTED OUTPUT POWER

LIMITS
FCC Part15 (15.247) Subpart C
RSS-247 ISSUE 2
. . Frequency Range
Section Test Item Limit (MH2)
FCC 15.247(b)(3) Peak Output i
RSS-247 5.4 (e) Power 1 watt or 30dBm 2400-2483.5

TEST PROCEDURE

Place the EUT on the table and set it in the transmitting mode.

Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port
to the Power sensor.

Measure peak power each channel.

TEST SETUP

Power sensor
EUT Attenuator
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REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

RESULTS

7.3.1. 802.11b SISO MODE

r Maximum PK Conducted Output Power
Mode requency ANT (dBm) Result
(MHz) Single Total
1 16.19
2412
2 18.46
1 18.16
2442
2 18.25
1 18.21
802.11b 2462 N/A PASS
2 18.26
1 17.73
2467
2 18.34
1 17.86
2472
2 18.55
. Maximum AV Conducted Output Power
Mode requency ANT (dBm) Result
(MH2) Single Total
1 13.45
2412
2 15.23
1 15.44
2442
2 15.26
1 15.50
802.11b 2462 N/A PASS
2 15.27
1 15.01
2467
2 15.46
1 14.95
2472
2 15.55
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REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

7.3.2.802.11g SISO MODE

Frequency Maximum PK Conducted Output Power
Mode ANT (dBm) Result
(MH2) Single Total
2412 1 20.79
2 22.15
2442 1 21.61
2 21.87
802.11g 2462 ; i;i N/A PASS
2467 1 18.67
2 18.61
2472 1 18.54
2 18.54
Frequency Maximum AV Conducted Output Power
Mode ANT (dBm) Result
) Single Total
1 12.81
e 2 13.17
2442 1 13.52
2 12.86
1 13.45
802.11g 2462 5 1207 N/A 30
2467 1 10.92
2 10.87
2472 1 10.66
2 10.80
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REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

7.3.1.802.11n HT20 SISO MODE

r Maximum PK Conducted Output Power
Mode requency ANT (dBm) Result
(MHz) Single Total
1 20.67
2412 24.33
2 21.88
1 21.24
2442 24.03
2 20.78
1 20.89
802.11n20 2462 23.90 PASS
2 20.94
1 15.82
2467 18.60
2 15.34
1 15.54
2472 18.58
2 15.42
- Maximum AV Conducted Output Power
Mode requency ANT (dBm) Result
(MH2) Single Total
1 12.77
2412 15.70
2 12.60
1 13.00
2442 15.81
2 12.58
1 12.67
802.11n20 2462 15.61 PASS
2 12.52
1 7.56
2467 10.70
2 7.83
1 7.67
2472 10.78
2 7.87
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REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

7.3.2.802.11n HT20 CDD MODE

r Maximum PK Conducted Output Power
Mode requency ANT (dBm) Result
(MHz) Single Total
1 21.23
2412 24.25
2 22.80
1 21.25
2442 24.00
2 21.16
1 20.21
802.11n20 2462 23.11 PASS
2 19.99
1 15.32
2467 18.37
2 15.39
1 15.54
2472 18.49
2 15.42
- Maximum AV Conducted Output Power
Mode requency ANT (dBm) Result
(MH2) Single Total
1 12.65
2412 15.77
2 12.87
1 12.98
2442 15.99
2 12.95
1 12.61
802.11n20 2462 15.62 PASS
2 12.60
1 7.76
2467 10.50
2 7.21
1 7.49
2472 10.43
2 7.34
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REPORT NO: 4788196596.1-3
FCC ID: 2AC23-WCTOLR2201J

7.3.1. 802.11n HT40 SISO MODE

DATE: November 24, 2017
IC: 12290A-WCTOLR2201J

r Maximum PK Conducted Output Power
Mode requency ANT (dBm) Result
(MHz) Single Total
1 20.84
2422 23.87
2 20.88
1 20.79
802.11n40 2442 23.80 PASS
2 21.15
1 16.99
2462 20.39
2 17.74
. Maximum AV Conducted Output Power
Mode requency ANT (dBm) Result
(MHz) Single Total
1 12.53
2422 15.59
2 12.63
1 12.71
802.11n40 2442 15.73 PASS
2 12.73
1 9.12
2462 12.86
2 9.62
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REPORT NO: 4788196596.1-3
FCC ID: 2AC23-WCTOLR2201J

7.3.2.802.11n HT40 CDD MODE

DATE: November 24, 2017
IC: 12290A-WCTOLR2201J

r Maximum PK Conducted Output Power
Mode requency ANT (dBm) Result
(MHz) Single Total
1 21.02
2422 24.10
2 21.16
1 20.85
802.11n40 2442 24.01 PASS
2 21.15
1 17.77
2462 20.80
2 17.80
. Maximum AV Conducted Output Power
Mode requency ANT (dBm) Result
(MHz) Single Total
1 12.65
2422 15.72
2 12.76
1 12.96
802.11n40 2442 15.98 PASS
2 13.11
1 9.78
2462 12.86
2 9.92
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REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

7.4. POWER SPECTRAL DENSITY

LIMITS
FCC Part15 (15.247) Subpart C
RSS-247 ISSUE 2
. . Frequency Range
Section Test Item Limit (MH2)
FCC 815.247 (e) Power Spectral | 8 dBm in any 3 kHz i
RSS-247 5.2 (b) Density band 2400-2483.5

TEST PROCEDURE

Connect the UUT to the spectrum analyser and use the following settings:

Center Frequency The center frequency of the channel under test
Detector Peak

RBW 3 kHz < RBW = 100 kHz.

VBW 23 x RBW

Span 1.5 x DTS bandwidth

Trace Max hold

Sweep time Auto couple.

Allow trace to fully stabilize and use the peak marker function to determine the maximum
amplitude level within the RBW.

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

TEST SETUP

EUT Attenuator Spectrum Analyser

RESULTS
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REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J
7.4.1.802.11b SISO MODE

GG Power Spectral Density Limit
dBm/3kHz
(MH2) ANT __( ) (dBm/3kH2)
Single Total
1 -6.77
2412
2 -5.83
1 -6.77
2442 N/A 8
2 -6.72
1 -7.06
2472
2 -6.40
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REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

ANTENNA1

PSD LOW CH

[ Keysight Spectrum Analyzer - APV7.2(201709) 06474, = )
L [ RE [50Q DC [ [ SENSE:INT] [ ALIGN AUTO  [09:26:47 AMNov07, 2017 Frequenc
Center Freq 2.412000000 GHz . #Avg Type: RMS TRACE[T[2345 6 quency
NFE PNO- Wide == Trig: Free Run TYPE[A At
IFGain:Low #Atten: 40 dB DET]

Auto Tune|

Ref Offset 10.3 dB
10 dBidiv.  Ref 30.00 dBm
og

CenterFreq|
200 2.412000000 GHz|

StartFreq
2.401500000 GHz|

Stop Freq|
2.422500000 GHz|

CF Step
2.100000 MHz|
Auto Man

Freq Offset|
0 Hz|

Scale Type

Center 2.41200 GHz Span 21.00 MHz Lin
#Res BW 30 kHz #VBW 91 kHz Sweep 9.758 ms (1369 pts)

Msa STATUS

PSD MID CH

wm Keysight Spectrum Analyzer - APv7.2(201709),06474, =0 X
L | RE [s0Q DbC | [ seEnNsE:INT] | ALIGN AUTO 09:10:27 AM Nov 07, 2017
Center Freq 2.442000000 GHz . #Avg Type: RMS
NFE PNO: Wide —»— Trig: FreeRun
IFGain:Low #Atten: 40 dB DET)

Frequency

Auto Tune
Ref Offset 10.3 dB
E%gBIdiv Ref 30.00 dBm

Center Freq|
2.442000000 GHz

StartFreq
2.431500000 GHz|

Stop Freq|
2.452500000 GHz

CF Step
2.100000 MHz|
JAuto Man

Freq Offset
0 Hz|

Scale Type

Center 2.44200 GHz Span 21.00 MHz kin
#Res BW 30 kHz #VBW 91 kHz Sweep 9.795 ms (1349 pts)

MSG STATUS
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REPORT NO: 4788196596.1-3
FCC ID: 2AC23-WCTOLR2201J

DATE: November 24, 2017
IC: 12290A-WCTOLR2201J

PSD HIGH CH

[ Keysight Spectrum Analyzer - APv7.2(201709),06474, == =T
| RF 509  DC | | SENSE:INT] | ALIGN AUTO __ [11:22:01 AM Nov07, 2017 =
Center Freq 2.472000000 GHz #Avg Type: RMS 3ise reauency
NFE PNO: Wide —»— Trig: FreeRun TYPE|A WA
IFGain:Low #Atten: 40 dB DET)
Auto Tune|
Ref Offset 10.3 dB
10 dBrdiv. - Ref 30.00 dBm
Log
CenterFreq|
200 2.472000000 GHz|
100
StartFreq
oo 2461500000 GHz
Ao Stop Freq|
2.482500000 GHz|
200
CF Step
e 2.100000 MHz
Auto Man|
-40.0
Freq Offset
-50.0
0 Hz|
60.0
Scale Type
Center 2.47200 GHz Span 21.00 MHz| [-°9 Lin
#Res BW 30 kHz #VBW 91 kHz Sweep 9.763 ms (1357 pts)
wsc STATUS

ANTENNA2

PSD LOW CH

e Keysight Spectrum Analyzer - APv7.2(201709),

06474,

===

RF [500 oc |

[ | SENSE:INT| [ ALIGN AUTO __ |02:39:22 PM Nov 07, 2017

L]
Center Freq 2.412000000 GHz

#Avg Type: RMS Frequency

NFE

Ref Offset 10.3 dB

10 dBidiv - Ref 30.00 dBm
Log

PNO: Wide —+ 1rig: FreeRun
IFGain:Low #Atten: 40 dB
Auto Tune

CenterFreq|

2.412000000 GHz|

StartFreq
2.401500000 GHz|

Stop Freq|
2.422500000 GHz

CF Step

2100000 MHz|

Auto Man

Freq Offset|

0 Hz|

Scale Type

Center 241200 GHz
#Res BW 30 kHz

MsG

Span 21.00 MHz Lin

#VBW 91 kHz

Sweep 9.799 ms (1362 pts)

STATUS

Page 54 of 163

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services (Guangzhou)
Co., Ltd, Song Shan Lake Branch.



REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

PSD MID CH

[ Keysight Spectrum Analyzer - APv7.2(201709),06474, == =T
L | RF 509  DC | | SENSE:INT] | ALIGN AUTO [ 02:45:31 PMNov 07, 2017 E
Center Freq 2.442000000 GHz #Avg Type: RMS TRECE[. 2355 requency
NFE PNO: Wide ~—»— 11ig: Free Run TYPE| M
IFGain:Low #Atten: 40 dB DET)
Auto Tune|
Ref Offset 10.3 dB
10 ¢Bidiv. - Ref 30.00 dBm
Log
CenterFreq|
200 2.442000000 GHz|
100
StartFreq
oo 0 2431500000 GHz
Ao Stop Freq|
2.452500000 GHz|
200
CFStep
e 2.100000 MHz
Auto Man|
-40.0
Freq Offset|
50.0 |
0 Hz|
€00
Scale Type
Center 2.44200 GHz Span 21.00 MHz| [-°9 Lin
#Res BW 30 kHz #VBW 91 kHz Sweep 9.773 ms (1371 pts)
sc sTATUS

PSD HIGH CH

o Keysight Spectrum Analyzer - APv7.2(201709) 06474, oS
L | RE [s0Q bC | [ seENsE:INT] | ALIGN AUTO 02:57:36 PM Nov 07, 2017
ICenter Freq 2.472000000 GHz 3 #Avg Type: RMS TRACE[[ 0345 6
NFE PNO: Wide —»~ 17ig: FreeRun i

IFGain:Low #Atten: 40 dB

Frequency

Auto Tune|
Ref Offset 10.3 dB
E%gsldiv Ref 30.00 dBm

Center Freq|
2.472000000 GHz

StartFreq
2.461500000 GHz|

Stop Freq|
2.482500000 GHz|

CF Step
2.100000 MHz|
JAuto Man

Freq Offset
0 Hz|

Scale Type

Lin|

Center 247200 GHz Span 21.00 MHz
#Res BW 30 kHz #VBW 91 kHz Sweep 9.774 ms (1346 pts)

MG STATUS
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REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

7.4.2.802.11g SISO MODE

F Power Spectral Density Limit
s |CIEEy ANT (dBm/3kHz) (dBrrllzglkHz)
(MHz) Single Total

1 -11.02

2412
2 -11.29
1 -10.85

2442 N/A 8
2 -11.68

2472 1 -11.79
2 -10.52
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REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

ANTENNA1

PSD LOW CH

ww Keysight Spectrum Analyzer - APV7.2(201709),06474, [EE=
[ RE [50Q DC [ [ SENSE:INT] [ ALIGN AUTO  [11:37:52 AM Nov07, 2017
Center Freq 2.412000000 GHz ] #Avg Type: RMS TRacE[[23 45 6 Frequency
NFE PNO: Wide -+~ 17ig: Free Run TYPE|A SR

IFGain:Low #Atten: 40 dB DET

Auto Tune|

Ref Offset 10.3 dB
10 dBidiv.  Ref 30.00 dBm
og

CenterFreq|
200 2.412000000 GHz|

StartFreq
2.399500000 GHz|

Stop Freq|
2.424500000 GHz|

CF Step
2.500000 MHz|
Auto Man

Freq Offset|
0 Hz|

Scale Type

Center 2.41200 GHz Span 25.00 MHz Lin
#Res BW 30 kHz #VBW 91 kHz Sweep 11.60 ms (1642 pts)

Msa STATUS

PSD MID CH

| Keysight Spectrum Analyzer - APv7.2(201709).06474, o |5l
| RE [s0Q DbC | [ seEnNsE:INT] | ALIGN AUTO 11:43:08 AM Nov 07, 2017
ICenter Freq 2.442000000 GHz . #Avg Type: RMS
NFE PNO: Wide —+— 11ig: FreeRun
IFGain:Low #Atten: 40 dB oET)

Frequency

Auto Tune
Ref Offset 10.3 dB
E%gBIdiv Ref 30.00 dBm

Center Freq|
2.442000000 GHz

StartFreq
2.429500000 GHz|

Stop Freq|
2.454500000 GHz

CF Step
2.500000 MHz|
JAuto Man

Freq Offset
0 Hz|

Scale Type

Center 2.44200 GHz Span 25.00 MHz kin
#Res BW 30 kHz #VBW 91 kHz Sweep 11.66 ms (1651 pts)

MSG STATUS
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REPORT NO: 4788196596.1-3

FCC ID: 2AC23-WCTOLR2201J

ANTENNA2

DATE: November 24, 2017
IC: 12290A-WCTOLR2201J

PSD HIGH CH

[ Keysight Spectrum Analyzer - APv7.2(201709),06474, == =T
| RF 509  DC | | SENSE:INT] | ALIGN AUTO | 11:48:51 AM Nov07, 2017 =
Center Freq 2.472000000 GHz #Avg Type: RMS 3ise reauency
NFE PNO: Wide ~—»— 11ig: Free Run TYPE| Y
IFGain:Low #Atten: 40 dB DET)
Auto Tune|
Ref Offset 10.3 dB
10 ¢Bidiv. - Ref 30.00 dBm
Log
CenterFreq|
200 2.472000000 GHz|
100
StartFreq
oo 2459500000 GHz
Ao / Stop Freq|
2.484500000 GHz|
200
CFStep
e 2.500000 MHz
Auto Man|
-40.0
Freq Offset|
500
0 Hz|
€00
Scale Type
Center 2.47200 GHz Span 25.00 MHz| [-°9 Lin
#Res BW 30 kHz #VBW 91 kHz Sweep 11.63 ms (1647 pts)
sc sTATUS

PSD LOW CH

[ Keysight Spectrum Analyzer - APV7.2(201709) 06474,

===

RF [500 oc |

[ | SENSE:INT| [ ALIGN AUTO __ |03:03:39 PM Nov 07, 2017

L]
Center Freq 2.412000000 GHz

#Avg Type: RMS Frequency

NFE

Ref Offset 10.3 dB

10 dBidiv - Ref 30.00 dBm
Log

PNO: Wide —+ 1rig: FreeRun
IFGain:Low #Atten: 40 dB
Auto Tune

CenterFreq|

2.412000000 GHz|

StartFreq
2.399500000 GHz|

Stop Freq|
2.424500000 GHz

CF Step

2.500000 MHz|
Auto Man

Freq Offset|

0 Hz|

Scale Type

Center 241200 GHz
#Res BW 30 kHz

MsG

Span 25.00 MHz Lin

#VBW 91 kHz

Sweep 11.62 ms (1661 pts)

STATUS
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REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

PSD MID CH

[wws Keysight Spectrum Analyzer - APv7.2(201709),06474, ==
L | RF 509  DC | | SENSE:INT] | ALIGN AUTO _ [03:09:14 PMNov 07, 2017 E
Center Freq 2.442000000 GHz #Avg Type: RMS TRECE[. 2355 requency
NFE PNO: Wide -»~ 11ig: Free Run TYPE|L s
IFGain:Low #Atten: 40 dB DET)
Auto Tune|
Ref Offset 10.3 dB
10 ¢Bidiv. - Ref 30.00 dBm
Log
CenterFreq|
200 2.442000000 GHz|
100
StartFreq
oo 2429500000 GHZ
Ao Stop Freq|
2.454500000 GHz|
200
CFStep
e 2.500000 MHz
Auto Man|
-40.0
Freq Offset|
500
0 Hz|
€00
Scale Type
Center 2.44200 GHz Span 25.00 MHz| [-°9 Lin
#Res BW 30 kHz #VBW 91 kHz Sweep 11.59 ms (1657 pts)
sc sTATUS

PSD HIGH CH

o Keysight Spectrum Analyzer - APv7.2(201709) 06474, oS
L | RE [s0Q bC | [ seENsE:INT] | ALIGN AUTO 03:14:30 PM Nov 07, 2017
ICenter Freq 2.472000000 GHz 3 #Avg Type: RMS TRACE[[ 0345 6
NFE PNO: Wide —»~ 17ig: FreeRun i

IFGain:Low #Atten: 40 dB

Frequency

Auto Tune|
Ref Offset 10.3 dB
E%gsldiv Ref 30.00 dBm

Center Freq|
2.472000000 GHz

StartFreq
2.459500000 GHz|

Stop Freq|
2.484500000 GHz|

CF Step
2.500000 MHz|
JAuto Man

Freq Offset
0 Hz|

Scale Type

Center 247200 GHz Span 25.00 MHz kin
#Res BW 30 kHz #VBW 91 kHz Sweep 11.67 ms (1652 pts)

MG STATUS
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REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

7.4.3.802.11n20 CDD MODE

GG Power Spectral Density Limit
dBm/3kHz
(MH2) ANT __( ) (dBm/3kH2)
Single Total
1 -11.79
2412 -8.54
2 -11.33
1 -11.81
2442 -8.39 8
2 -11.02
1 -11.46
2472 -8.46
2 -11.48
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REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

ANTENNA1

PSD LOW CH

ww Keysight Spectrum Analyzer - APV7.2(201709),06474, [EE=
[ RE [50Q DC [ [ SENSE:INT] [ ALIGN AUTO  [11:55:46 AM Nov07, 2017
Center Freq 2.412000000 GHz ] #Avg Type: RMS TRacE[[23 45 6 Frequency
NFE PNO: Wide -+~ 17ig: Free Run TYPE|A SR

IFGain:Low #Atten: 40 dB DET

Auto Tune|

Ref Offset 10.3 dB
10 dBidiv.  Ref 30.00 dBm
og

CenterFreq|
200 2.412000000 GHz|

StartFreq
2.398500000 GHz|

Stop Freq|
2.425500000 GHz|

CF Step
2.700000 MHz|
Auto Man

Freq Offset|
0 Hz|

Scale Type

Center 2.41200 GHz Span 27.00 MHz Lin
#Res BW 30 kHz #VBW 91 kHz Sweep 12.60 ms (1768 pts)

Msa STATUS

PSD MID CH

| Keysight Spectrum Analyzer - APv7.2(201709).06474, |27 | 3]
| RE [s0Q DbC | [ seEnNsE:INT] | ALIGN AUTO 12:01:11 PMNov 07, 2017
ICenter Freq 2.442000000 GHz . #Avg Type: RMS
NFE PNO: Wide —+— 11ig: FreeRun
IFGain:Low #Atten: 40 dB

Frequency

Auto Tune
Ref Offset 10.3 dB
E%gBIdiv Ref 30.00 dBm

Center Freq|
2.442000000 GHz

StartFreq
2.428500000 GHz|

Stop Freq|
2.455500000 GHz

CF Step
2.700000 MHz|
JAuto Man

Freq Offset
0 Hz|

Scale Type

Center 2.44200 GHz Span 27.00 MHz kin
#Res BW 30 kHz #VBW 91 kHz Sweep 12.50 ms (1770 pts)

MSG STATUS
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REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

PSD HIGH CH

[ Keysight Spectrum Analyzer - APv7.2(201709),06474, == =T
| RF 509  DC | SENSE:INT] | ALIGN AUTO | 12:06:15 PMNov 07, 2017 =
Center Freq 2.472000000 GHz #Avg Type: RMS TRECE[. 2355 requency
NFE PNO: Wide ~—»— 11ig: Free Run TYPE| M
IFGain:Low #Atten: 40 dB DET)
Auto Tune|
Ref Offset 10.3 dB
10 dBrdiv. - Ref 30.00 dBm
Log
CenterFreq|
200 2.472000000 GHz|
100
StartFreq
oo 2458500000 GHZ
-100 >
! Stop Freq
2.485500000 GHz|
200
CFStep
e 2700000 MHz
Auto Man|
-40.0
Freq Offset|
-50.0
0 Hz|
60.0
Scale Type
Center 2.47200 GHz Span 27.00 MHz| [-°9 Lin
#Res BW 30 kHz #VBW 91 kHz Sweep 12.58 ms (1764 pts)
wsc STATUS

ANTENNA2

PSD LOW CH

o Keysight Spectrum Analyzer - APv7.2(201709),06474, =]
L [ RF [500 oc | [ | SENSE:INT| [ ALIGN AUTO  [03:22:01 PM Nov 07, 2017
Center Freq 2.412000000 GHz ) #Avg Type: RMS
NFE PNO: Wide —+— 11ig: Free Run
IFGain:Low #Atten: 40 dB

Frequency

Auto Tune
Ref Offset 10.3 dB
E%gsldi" Ref 30.00 dBm

CenterFreq|
2.412000000 GHz

StartFreq
2.398500000 GHz|

Stop Freq|
2.426500000 GHz

CF Step
2.700000 MHz|
Auto Man

Freq Offset|
0 Hz|

Scale Type

Center 241200 GHz Span 27.00 MHz Lin
#Res BW 30 kHz #VBW 91 kHz Sweep 12.52 ms (1772 pts)

MsG STATUS
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REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

PSD MID CH

[wws Keysight Spectrum Analyzer - APv7.2(201709),06474, ==
L | RF 509  DC | | SENSE:INT] | ALIGN AUTO _ [03:27:01 PMNov 07, 2017 E
Center Freq 2.442000000 GHz #Avg Type: RMS TRECE[. 2355 requency
NFE PNO: Wide -»~ 11ig: Free Run TYPE|L s
IFGain:Low #Atten: 40 dB DET)
Auto Tune|
Ref Offset 10.3 dB
10 ¢Bidiv. - Ref 30.00 dBm
Log
CenterFreq|
200 2.442000000 GHz|
100
StartFreq
oo 2428500000 GHZ
Ao Stop Freq|
2.455500000 GHz|
200
CFStep
e 2700000 MHz
Auto Man|
-40.0
Freq Offset|
500
0 Hz|
€00
Scale Type
Center 2.44200 GHz Span 27.00 MHz| [-°9 Lin
#Res BW 30 kHz #VBW 91 kHz Sweep 12.56 ms (1762 pts)
sc sTATUS

PSD HIGH CH

o Keysight Spectrum Analyzer - APv7.2(201709) 06474, oS
L | RE [s0Q bC | [ seENsE:INT] | ALIGN AUTO 07:09:11 AM Nov 08, 2017
Center Freq 2.472000000 GHz . #Avg Type: RMS
NFE PNO: Wide —»~ 17ig: FreeRun
IFGain:Low #Atten: 40 dB

Frequency

DET}
Auto Tune|

Ref Offset 10.3 dB
E%gsldiv Ref 30.00 dBm

Center Freq|
2.472000000 GHz

StartFreq
2.458500000 GHz|

Stop Freq|
2.485500000 GHz|

CF Step
2.700000 MHz|
JAuto Man

Freq Offset
0 Hz|

Scale Type

Center 247200 GHz Span 27.00 MHz kin
#Res BW 30 kHz #VBW 91 kHz Sweep 12.54 ms (1759 pts)

MG STATUS
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REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

7.4.4.802.11n40 CDD MODE

GG Power Spectral Density Limit
dBm/3kHz
(MH2) ANT __( ) (dBm/3kH2)
Single Total
1 -14.24
2422 -11.17
2 -14.12
1 -14.39
2442 -11.35 8
2 -14.34
1 -31.60
2462 -30.44
2 -36.74
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REPORT NO: 4788196596.1-3
FCC ID: 2AC23-WCTOLR2201J

ANTENNA1

PSD LOW CH

DATE: November 24, 2017
IC: 12290A-WCTOLR2201J

[ Keysight Spectrum Analyzer - APV7.2(201709),06474,

[N

[ RE [50Q DC

[ SENSE:INT]

[ ALIGN AUTO _ [12:14:58 PMNov 07,2017

[
Center Freq 2.422000000 GHz ]
NFE PNO: Fast —+— 1rig: FreeRun
IFGain:Low #Atten: 40 dB

#Avg Type: RMS

Frequency

Ref Offset 10.3 dB
Ref 30.00 dBm

-14.24 dBm

Auto Tune|

10 dBidiv
Log

200

CenterFreq|
2.422000000 GHz|

StartFreq
2.394500000 GHz|

Stop Freq|
2.449500000 GHz|

CF Step
5.500000 MHz|
Auto Man

A

Freq Offset|
0 Hz|

Center 2.42200 GHz

|#Res BW 30 kHz #VBW 91 kHz

Span 55.00 MHz

Scale Type

Sweep 25.54 ms (3615 pts)

IMSG

STATUS

PSD MID CH

= Keysight Spectrum Analyzer - APV7.2(201709),06474,

=0 |

L | RE [500 bc |

[ seEnNsE:INT]

ALIGN AUTO [ 01:04:38 PM Nov 07, 2017

ICenter Freq 2.442000000 GHz ] .
NFE PNO: Fast —»— Trig: FreeRun

IFGain:Low #Atten: 40 dB

#Avg Type: RMS

Ref Offset 10.3 dB

10 dBidiv Ref 30.00 dBm
Log

-14.39 dBm

Frequency

Auto Tune|

orrenoEm

it

Center Freq|
2.442000000 GHz

StartFreq
2.414500000 GHz|

Stop Freq|
2.469500000 GHz

CF Step
5.500000 MHz|
JAuto Man

Freq Offset
0 Hz|

Center 2.44200 GHz

|#Res BW 30 kHz #VBW 91 kHz

Span 55.00 MHz

Sweep 25.64 ms (3630 pts)

Scale Type

|MSG

STATUS
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REPORT NO: 4788196596.1-3 DATE: November 24, 2017
FCC ID: 2AC23-WCTOLR2201J IC: 12290A-WCTOLR2201J

PSD HIGH CH

[ Keysight Spectrum Analyzer - APV7.5.2(201711),0, =0 =l =T
L | RF 509  DC | | SENSE:INT] | ALIGN AUTO [ 03:29:26 PMNov 27, 2017 Frequenc
Center Freq 2.462000000 GHz | #Avg Type: RMS TRAGE 2345 6 q Y
NFE PNO: Fast —»—~ Ttig: Free Run Avg|Hold: 313 ™ ‘ AN
IFGain:Low #Atten: 40 dB oeT|P
Auto Tune
Ref Offset 0.3 dB
10 dBrdiv. - Ref 30.00 dBm
Log
CenterFreq|
200 2.462000000 GHz|
100
StartFreq

2.434500000 GHz

Ao Stop Freq|
2.489500000 GHz|

CF Step
00 5.500000 MHz
Auto Man|
-40.0
Freq Offset
-50.0
0 Hz|
-60.0
Scale Type
Lo L [E— N
Center 2.46200 GHz Span 55.00 MHz| [-°9 Lin
#Res BW 3.0 kHz #VBW 9.1 kHz Sweep 1.863 s (1001 pts)
= sTatus

ANTENNA2

PSD LOW CH

o Keysight Spectrum Analyzer - APv7.2(201709),06474, =]
L [ RF [502 bC | [ | SENSE:INT] | ALIGN AUTO __[07:15:34 AM Nov 08, 2017 Frequenc
Center Freq 2.422000000 GHz | #Avg Type: RMS q Y

NFE PNO: Fast —+— 11ig: FreeRun
IFGain:Low #Atten: 40 dB

Auto Tune
Ref Offset 10.3 dB
E%gsldi" Ref 30.00 dBm

CenterFreq|
2,422000000 GHz

StartFreq
2.394500000 GHz|

Stop Freq|
2.449500000 GHz

CF Step
5.500000 MHz|
Auto Man

Freq Offset|
0 Hz|

Scale Type

Lin

Center 242200 GHz Span 55.00 MHz
#Res BW 30 kHz #VBW 91 kHz Sweep 25.64 ms (3630 pts)

MsG STATUS
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REPORT NO: 4788196596.1-3
FCC ID: 2AC23-WCTOLR2201J

DATE: November 24, 2017
IC: 12290A-WCTOLR2201J

PSD MID CH

Keysight Spectrum Analyzer - APv7.2(201703),

06474,

[E=E R

RF 509  DC

b

| SENSE:INT] | ALIGN AUTO | 07:33:17 AM Nov08, 2017

[
Center Fre

q 2.442000000 GHz

| #Avg Type: RMS Sis6

Frequency

TYPE|A WAk

NFE

Ref Offset 10.3 dB

10 dBrdiv. - Ref 30.00 dBm
Log

PNO: Fast —»—~ Ttig: Free Run

#Atten: 40 dB DET]

IFGain:Low

Auto Tune|

Center Freq
2.442000000 GHz|

StartFreq
2.414500000 GHz|

Stop Freq|
2.469500000 GHz|

CF Step|
5.500000 MHz|

Auto Man

Freq Offset
0 Hz|

Center 2.44200 GHz
#Res BW 30 kHz

msc

Span 55.00 MHz

Log

#VBW 91 kHz Sweep 25.62 ms (3626 pts)

STATUS

PSD HIGH CH

| Keysight Spectrum Analyzer - APV1.5.2201711),0,

Lo & s

L | RE [s0Q bC

| [ seENsE:INT] | ALIGN AUTO 03:40:41 PMNov 27, 2017

GHz ‘ #Avg Type: RMS

Frequency

ICenter Freq 2.462000000
NFE

Ref Offset 0.3 dB

10 dBidiv. - Ref 30.00 dBm
Log

PNO:Fast —— Trig: FreeRun Avg|Hold: 3/3
IFGain:Low #Atten: 40 dB

Auto Tune|

Center Freq|
2.462000000 GHz

StartFreq
2.434500000 GHz|

Stop Freq|
2.489500000 GHz|

CF Step
5.500000 MHz

JAuto Man

Freq Offset
0 Hz|

Center 2.46200 GHz
#Res BW 3.0 kHz

MG

Span 55.00 MHz
Sweep 1.863 s (1001 pts)

STATUS

#VBW 9.1 kHz

Scale Type

Lin|
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