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1. VERIFICATION OF CONFORMITY

Applicant Shantou Dream Horse Toys Factory
Xinxiang Industry North Side of Dengfeng Road Chenghai Distruct, Shantou,
Address China
Manufacturer Shantou Dream Horse Toys Factory
Xinxiang Industry North Side of Dengfeng Road Chenghai Distruct, Shantou,
Address .
China
Product Designation WIFI module
Brand Name N/A
Test Model LW-9601-V1

Serial Models

XBM-57, 802, 819, 820, 822, 823, 825, 827, 828, 829, 830, 831, 832, 833, 835,
836, 837, 838, 839, 850, 851, 852, 853, 855, 856, 857, 858, 859, XBM-23,
XBM-28, XBM-30, XBM-32 ,XBM-35, XBM-36, XBM-37, XBM-38W, XBM-39W,
XBM-50, XBM-51, XBM-52, XBM-52C, XBM-52W, XBM-53, XBM-55, XBM-56,
XBM-58, XBM-59, XBM-60, XBM-61, XBM-62, XBM-63, XBM-65, XBM-66,
XBM-67, XBM-68, XBM-69, WLH-01, WLH-06, WLH-07, WLH-08, WLH-09,
WLH-10, WLH-12, WLH-13, WLH-15, WLH-16, WLH-17, WLH-18, WLH-19,
WLH-20, WLH-21, WLH-22, WLH-23, WLH-25, WLH-26, WLH-27, WLH-28,
WLH-29, WLH-30, 3D-VR, JH119799, RVOH1300

Model Difference

All the same except the appearance.

Date of test

July 05, 2017 to July 08, 2017

Deviation None
Condition of Test Sample |Normal
Test Result Pass

Report Template

AGCRT-US-BGN/RF

We hereby certify that:

The above equipment was tested by Dongguan Precise Testing Service Co., Ltd. The test data, data
evaluation, test procedures, and equipment configurations shown in this report were made in accordance with
the procedures given in ANSI C63.10 (2013) and the energy emitted by the sample EUT tested as described
in this report is in compliance with radiated emission limits of FCC Rules Part 15.247.

Tested by M M
Max Zhang(Zhang Yi) July 08, 2017
Reviewed by BM Ve

Approved by

Bart Xie(Xie Xiaobin)) July 08, 2017

“v

Solger Zhang(Zhang Hongyi)
Authorized Officer

July 08, 2017
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2. GENERAL INFORMATION
2.1. PRODUCT DESCRIPTION

The EUT is designed as “WIFI module ”. It is designed by way of utilizing the DSSS and OFDM technology to
achieve the system operation.

A major technical description of EUT is described as following

Operation Frequency 2.412 GHz~2.462GHz

Output Power IEEE 802.11b:12.84dBm; IEEE 802.119:11.62dBm; IEEE 802.11n(20):11.73dBm
Modulation DSSS(DBPSK/DQPSK/CCK);OFDM(BPSK/QPSK/16-QAM/64-QAM)

Number of channels 11

Hardware Version LW-9601 REV1.1

Software Version N/A

Antenna Designation Fixed Antenna (Met 15.203 Antenna requirement)

Antenna Gain 2.5dBi

Power Supply DC 3.7V by battery

2.2. TABLE OF CARRIER FREQUENCYS

Frequency Band Channel Number Frequency

2412 MHZ

2417 MHZ

2422 MHZ

2427 MHZ

2432 MHZ

2400~2483.5MHZ 2437 MHZ

2442 MHZ

2447 MHZ

© ([0 (N[ o |Ph | W DN |k

2452 MHZ

=
o

2457 MHZ

11 2462 MHZ

Note: For 20MHZ bandwidth system use Channel 1 to Channel 11
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2.3. IEEE 802.11N MODULATION SCHEME
Data
MCS NCBPS NDBPS rate(Mbps)
Index Nss | Modulation R NBPSC 800nsGlI
20MHz | 40MHz | 20MHz | 40MHz | 20MHz | 40MHz
0 1 BPSK 1/2 1 52 108 26 54 6.5 13.5
1 1 QPSK 1/2 2 104 216 52 108 13.0 27.0
2 1 QPSK 3/4 2 104 216 78 162 19.5 40.5
3 1 16-QAM 1/2 4 208 432 104 216 26.0 54.0
4 1 16-QAM 3/4 4 208 432 156 324 39.0 81.0
5 1 64-QAM 2/3 6 312 648 208 432 52.0 108.0
6 1 64-QAM 3/4 6 312 648 234 489 58.5 1215
7 1 64-QAM 5/6 6 312 648 260 540 65.0 135.0
Symbol Explanation
NSS Number of spatial streams
R Code rate
NBPSC Number of coded bits per single carrier
NCBPS Number of coded bits per symbol
NDBPS Number of data bits per symbol
Gl Guard interval

2.4. RELATED SUBMITTAL(S) / GRANT (S)
This submittal(s) (test report) is intended for FCC ID: 2AEV70754-85838579 filing to comply with the FCC Part

15 requirements.

2.5. TEST METHODOLOGY
Both conducted and radiated testing was performed according to the procedures in ANSI C63.10 (2013).

Radiated testing was performed at an antenna to EUT distance 3 meters.

Others testing (listed at item 5.3) was performed according to the procedures in FCC Part 15.247 rules KDB

558074 D01 DTS Meas Guidance v04.
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2.6. SPECIAL ACCESSORIES
Refer to section 5.2.

2.7. EQUIPMENT MODIFICATIONS
Not available for this EUT intended for grant.
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3. MEASUREMENT UNCERTAINTY

Conducted measurement: +/- 3.18dB
Radiated measurement: +/- 3.91dB

4. DESCRIPTION OF TEST MODES

NO. TEST MODE DESCRIPTION
1 Low channel TX
2 Middle channel TX
3 High channel TX
4 Normal operating
Note:

Transmit by 802.11b with Date rate (1/2/5.5/11)
Transmit by 802.11g with Date rate (6/9/12/18/24/36/48/54)
Transmit by 802.11n (20MHz) with Date rate (6.5/13/19.5/26/39/52/58.5/65)

Note:

1. The EUT has been set to operate continuously on the lowest, middle and highest operation frequency
Individually, and the eut is operating at its maximum duty cycle>or equal 98%

2. All modes under which configure applicable have been tested and the worst mode test data recording
in the test report, if no other mode data.

3. For Radiated Emission, 3axis were chosen for testing for each applicable mode.




5. SYSTEM TEST CONFIGURATION
5.1. CONFIGURATION OF EUT SYSTEM
Configure:

EUT

Accessory

5.2. EQUIPMENT USED IN EUT SYSTEM

Report No.:

AGC09614170803FE04
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Item Equipment Model No. ID or Specification Remark
1 WIFI module LW-9601-V1 2AEV70754-85838579 EUT
2 USBto TTL PL2303 / Support
5.3. SUMMARY OF TEST RESULTS
FCC RULES DESCRIPTION OF TEST RESULT
§15.247 Output Power Compliant
§15.247 6 dB Bandwidth Compliant
§15.247 Conducted Spurious Emission Compliant
§15.247 Maximum Conducted Output Power SPECTRAL Density Compliant
§15.209 Radiated Emission Compliant
§15.247 Band Edges Compliant
§15.207 Conducted Emission N/A
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Site

Dongguan Precise Testing Service Co., Ltd.

Location

Building D, Baoding Technology Park, Guangming Road2, Dongcheng District,
Dongguan, Guangdong, China.

FCC Registration No.

371540

Description

The test site is constructed and calibrated to meet the FCC requirements in
documents ANSI C63.4:2014.

Radiated Emission Test Site

Name of Equipment Manufacturer NI\I/IJCF)T‘(IjbeeII’ Serial Number Calli_barzttion Cal::l))lrJ:tion
EMI Test Receiver ggm’zr‘i‘ ESCI 101417 July 4, 2017 | July 3, 2018
Trilog Ez;%"’,‘\j_bl%‘g Z’;”te””a SCHWARZBECK| VULB9160 | 9160-3355 | July 4, 2017 | July 3, 2018
Signal Amplifier SCHWARZBECK| BBV 9475 9745-0013 | July 4, 2017 | July 3, 2018

RF Cable SCHWARZBECK| AK9515E 96221 July 4, 2017 | July 3, 2018

3m Anechoic Chamber CHENGYU 966 PTS-001 July 4, 2017 | July 3, 2018

MULTI-DEVICE Positioning Max-Full MF-7802 |MF780208339]  N/A N/A

AC“‘(’ge}lf’SogN?QS””a Schwarzbeck | FMZB1519 | 1519-038 |June 6, 2017 |June 5, 2018
Spectrum analyzer Agilent E44078B MY46185649 | June 6, 2017 | June 5, 2018
Power Sensor Agilent U2021XA | MY55050474 | June 6, 2017 | June 5, 2018
Horn Antenna (1G-18GHz) |SCHWARZBECK| BBHA9120D | 9120D-1246 |July 11, 2016 |July 10, 2017
Horn Ant (18G-40GHz) Schwarzbeck BBHA 9170 9170-181 | June 6, 2017 | June 5, 2018
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7. OUTPUT POWER
7.1. MEASUREMENT PROCEDURE
For average power test:
1. Connect EUT RF output port to power sensor through an RF attenuator.
2. Connect the power sensor to the PC.
3. Set the EUT Work on the top, the middle and the bottom operation frequency individually.
4. Record the maximum power from the software.
Note : The EUT was tested according to KDB 558074 for compliance to FCC 47CFR 15.247 requirements.

7.2. TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION)
AVERAGE POWER SETUP

EUT Attenuator Power Sensor PC




7.3. LIMITS AND MEASUREMENT RESULT
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TEST ITEM OUTPUT POWER
TEST MODE 802.11b with data rate 1
Frequency Average Power Applicable Limits .
Pass or Fall
(GHz) (dBm) (dBm)
2.412 12.13 30 Pass
2.437 12.84 30 Pass
2.462 12.27 30 Pass
TEST ITEM OUTPUT POWER
TEST MODE 802.11g with data rate 6
Frequency Average Power Applicable Limits .
Pass or Fail
(GHz) (dBm) (dBm)
2.412 11.15 30 Pass
2.437 11.62 30 Pass
2.462 10.86 30 Pass
TEST ITEM OUTPUT POWER
TEST MODE 802.11n 20 with data rate 6.5
Frequency Average Power Applicable Limits .
Pass or Fail
(GHz) (dBm) (dBm)
2.412 11.73 30 Pass
2.437 11.04 30 Pass
2.462 10.72 30 Pass
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8. 6 DB BANDWIDTH
8.1. MEASUREMENT PROCEDURE

1. Connect EUT RF output port to the Spectrum Analyzer through an RF attenuator

2. Set the EUT Work on the top, the middle and the bottom operation frequency individually.

3. Set SPA Centre Frequency = Operation Frequency, RBW= 100 KHz, VBW =3 X RBW.

4. Set SPA Trace 1 Max hold, then View.

Note: The EUT was tested according to KDB 558074 for compliance to FCC 47CFR 15.247 requirements.

8.2. TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION)

Spectrum Analyzer
_ B
[1 O ©

T

RF Cabhle

EUT
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TEST ITEM 6DB BANDWIDTH

TEST MODE 802.11b with data rate 11

LIMITS AND MEASUREMENT RESULT

Applicable Limits

Applicable Limits
Test Data (MHz) Criteria
Low Channel 8.086 PASS
>500KHZ Middle Channel 8.070 PASS
High Channel 8.547 PASS
TEST ITEM 6DB BANDWIDTH
TEST MODE 802.11g with data rate 54
LIMITS AND MEASUREMENT RESULT
Applicable Limits
Applicable Limits
Test Data (MHz) Criteria
Low Channel 16.33 PASS
>500KHZ Middle Channel 16.33 PASS
High Channel 16.30 PASS
TEST ITEM 6DB BANDWIDTH
TEST MODE 802.11n 20 with data rate 65
LIMITS AND MEASUREMENT RESULT
Applicable Limits
Applicable Limits
Test Data (MHz) Criteria
Low Channel 16.41 PASS
>500KHZ Middle Channel 16.30 PASS
High Channel 16.30 PASS
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802.11b TEST RESULT
TEST PLOT OF BANDWIDTH FOR LOW CHANNEL

w Keysight Spectrum Analyzer - Occupied BW

( RF 50Q AC [ SENSE:INT| ALIGN AUTO |
Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None Frequency
. T1rig: FreeRun Avg|Hold:>10/10

( )
#IFGain:Low ™ #Atten: 10 dB Radio Device: BTS

Mkr1 2.41149 GHz

Ref 10.00 dBm -6.3741 dBm

’
|

Center 2412GHz ~Span 30 —
#Res BW 100 kHz #VBW 300 kHz Sweep 3.733ms
Occupied Bandwidth Total Power 9.03 dBm
10.529 MHz
Transmit Freq Error -16.125 kHz % of OBW Power 99.00 %
x dB Bandwidth 8.086 MHz x dB -6.00 dB

IMSG STATUS

TEST PLOT OF BANDWIDTH FOR MIDDLE CHANNEL

' Keysight Spectrum Analyzer - Occupied BW
RF 50Q AC
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz
(o) Trig: FreeRun Avg|Hold:>10/10
#Atten: 20 dB Radio Device: BTS

Mkr1 2.43748 GHz
-3.5860 dBm

SENSE:INT| ALIGNAUTO |
Radio Std: None

Frequency

()
#IFGain:Low

B Ref 10.00 dBm

][ - ! - - = T 1 Center Freq
! | ; 2.437000000 GHz

1

|
I

]

|

|

J

Center 2.437 GHz Span 30 MHz
“Res BW 100 kHz #VBW 300 kHz Sweep 3.733ms

Occupied Bandwidth Total Power 11.7 dBm

10.534 MHz

Transmit Freq Error -19.937 kHz % of OBW Power 99.00 %
x dB Bandwidth 8.070 MHz x dB -6.00 dB

STATUS

Page 16 of 68
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TEST PLOT OF BANDWIDTH FOR HIGH CHANNEL

' Keysight Spectrum Analyzer - O

pied BW =T
RF AC NSE ALIGN AUTO |
Center Freq 2.462000000 GHz | Center Freg; 2. Radio sta:None  IALLLLLSY
Gl Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 20 dB Radio Device: BTS
Mkr1 2.46248 GHz
I Ref 20.00 dBm ) 0.41404 dBm

50 ¢

B
Center 2.462 GHz Span 30 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 3.733ms CF Step

Occupied Bandwidth Total Power 15.8 dBm

10.687 MHz

Transmit Freq Error -120.43 kHz % of OBW Power 99.00 %
x dB Bandwidth 8.547 MHz x dB -6.00 dB

IMSG STATUS

802.11g TEST RESULT
TEST PLOT OF BANDWIDTH FOR LOW CHANNEL

s Keysight Spectrum Analyzer - Occupied BW =R = <
( RF 50Q AC | SENSE:INT] ALIGN AUTO |
Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None
(D] Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 20 dB Radio Device: BTS

10dBidiv ___Ref 10.00 dBm

o

% , : s ‘ 2.412000000 GHz
W
]_
}
ﬂ

|
U
Center 2412 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.733ms

Span 30 MHz CFStep

Occupied Bandwidth Total Power 6.35 dBm
16.319 MHz

Transmit Freq Error -5.814 kHz % of OBW Power 99.00 %

x dB Bandwidth 16.33 MHz x dB -6.00 dB

IM SG STATUS
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TEST PLOT OF BANDWIDTH FOR MIDDLE CHANNEL

' Keysight Spectrum Analyzer - O

pied BW [EEE

RF 50 ¢ AC | sens | ioo—— ALIGNAUTO [ i
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None Frequency
Gl Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 20 dB Radio Device: BTS

Mkr1 2.43826 GHz
Ref 20.00 dBm -10.741 dBm

ol
H, | I [ .
Center 2.437 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.733ms

Occupied Bandwidth Total Power 6.85 dBm

16.313 MHz

Transmit Freq Error -7.753 kHz % of OBW Power
x dB Bandwidth 16.33 MHz x dB

IMSG STATUS

TEST PLOT OF BANDWIDTH FOR HIGH CHANNEL

Dccupied BW =R ==
] 50Q AC [ s | mmNAwO [ i
2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None Frequency
] Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 20 dB Radio Device: BTS

Mkr1 2.46326 GHz

e Keysight Spectrum Analyzer - O

Ref 20.00 dBm

2.462000000 GHz

B
Center 2.462 GHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 14.9 dBm

16.354 MHz

Transmit Freq Error -26.489 kHz % of OBW Power 99.00 %
x dB Bandwidth 16.30 MHz x dB -6.00 dB

IMSG STATUS




Report No.: AGC09614170803FE04
Page 19 of 68

802.11n (20) TEST RESULT

TEST PLOT OF BANDWIDTH FOR LOW CHANNEL

s Keysight Spectrum Analyzer - Occupied BW

RF
Center Freq 2.41

o) Trig: FreeRun
Cp
#IFGain:Low

B
Center 2.412 GHz
#Res BW 100 kHz

Occupied Bandwidth

ALIGN AUTO [

12000000 GHz

#Atten: 20 dB

#VBW 300 kHz

Total Power

17.416 MHz

Transmit Freq Error
x dB Bandwidth

20.160 kHz
16.41 MHz

% of OBW Power
x dB

‘Radio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

Mkr1 2.41326 GHz
-11.532 dBm

Center Freq
2.412000000 GHz

Span 30 MHz

Sweep 3.733ms er ot

6.04 dBm

Freq Offset

99.00 % otls

-6.00 dB

STATUS

TEST PLOT OF BANDWIDTH FOR MIDDLE CHANNEL

wm Keysight Spectrum Analyzer - Occupied BW

( RF 50 Q AC
Center Freq 2.437000000 GHz

#FGain:Low

@) Trig: Free Run
#Atten: 20 dB

10 d Ref 20.00 dBm
|
%
]_
1
I

I

I

L[ |
Center 2.437 GHz
#Res BW 100 kHz

Occupied Bandwidth

[ SENSE:INT]

ALIGN AUTO [

Center Freq: 2.437000000 GHz

#VBW 300 kHz

Total Power

17.412 MHz

Transmit Freq Error
x dB Bandwidth

18.280 kHz
16.30 MHz

% of OBW Power
x dB

Radio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

Mkr1 2.43823 GHz
-10.970 dBm

Center Freq
2.437000000 GHz

Sweep 3.733ms SF Step

6.63 dBm

99.00 %
-6.00 dB

IMSG

STATUS
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TEST PLOT OF BANDWIDTH FOR HIGH CHANNEL

' Keysight Spectrum Analyzer - O

pied BW

50 ¢ AC

[ RF — I
Center Freq 2.462000000 GHz Cantar.Treq:2.452000000 Otz
(o) Trig: FreeRun

(
#IFGainiLow — #Atten: 20 dB

v Ref 20.00 dBm

J
1
l
}
%
|
]

Center 2.462 GHz
Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth

17.450 MHz
Transmit Freq Error -13.180 kHz
x dB Bandwidth 16.30 MHz

| SENSE:INT]

Total Power

% of OBW Power
x dB

ALIGN AUTO |

‘Radio Std: None

Avg|Hold:>10/10

Radio Device: BTS

Mkr1 2.46326 GHz
-2.4413 dBm

Span 30 MHz
Sweep 3.733ms

14.8 dBm

99.00 %
-6.00 dB

STATUS

Frequency

CF Step

Page 20 of 68
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9. CONDUCTED SPURIOUS EMISSION
9.1. MEASUREMENT PROCEDURE

1. Connect EUT RF output port to the Spectrum Analyzer through an RF attenuator

2, Set the EUT Work on the top, the middle and the bottom operation frequency individually.

3. Set SPA Trace 1 Max hold, then View.

Note: The EUT was tested according to KDB 558074 for compliance to FCC 47CFR 15.247 requirements.
Owing to satisfy the requirements of the number of measurement points, we set the RBW=1MHz,
VBW >RBW, scan up through 10th harmonic, and consider the tested results as the worst case, if the
tested results conform to the requirement, we can deem that the real tested results(set the
RBW=100KHz, VBW >RBW) are conform to the requirement.

9.2. TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION)

The same as described in section 8.2.

9.3. MEASUREMENT EQUIPMENT USED

The same as described in section 6.

9.4. LIMITS AND MEASUREMENT RESULT

LIMITS AND MEASUREMENT RESULT

Measurement Result
Applicable Limits
Test Data Criteria

In any 100 KHz Bandwidth Outside the At least -30dBc than the limit
frequency band in which the spread spectrum Specified on the BOTTOM PASS
intentional radiator is operating, the radio frequency Channel
power that is produce by the intentional radiator
shall be at least 30 dB below that in 100KHz
bandwidth within the band that contains the highest
level of the desired power. At least -30dBc than the limit

" o o . : . PASS
In addition, radiation emissions which fall in the Specified on the TOP Channel
restricted bands, as defined in §15.205(a), must also
comply with the radiated emission limits specified
in§15.209(a))
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TEST PLOT OF OUT OF BAND EMISSIONS WITH THE WORST CASE
OF 802.11b FOR MODULATION IN LOW CHANNEL

w Keysight Spectrum Analyzer - Swept SA

RF AC
Marker 1 532.642316058 MHz

PNO: Fast L, 1rig: FreeRun

IFGain:Low

Atten: 30 dB

#VBW 300 kHz

ENSE:INT|

Avg Type: Log-Pwr
AvglHold:>100/100

[EEREEET
Peak Search

NextPeak

Next Pk Right
[
Next Pk Left

Marker Delta

Mkr—CF
s
Mkr—RefLvi
e

w Keysight Spectrum Analyzer - Swept SA

RF AC
Marker 1 2.387049676242 GHz

PNO: Fast L, 1rig: FreeRun

IFGain:Low

Atten: 30 dB

#VBW 300 kHz

ENSE:INT|

Avg Type: Log-Pwr
AvglHold:>100/100

Sweep 136.0 ms (40000 pts,

[EEREERT
Peak Search

NextPeak

Next Pk Right
[
Next Pk Left

Marker Delta

Mkr—CF
s
Mkr—RefLvi
e

More
10f2

STATUS
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SENSE:INT| i
Avg Type: Log-Pwr

PNO: Fast L, Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 20 dB
NextPeak

B J—
Next Pk Right
[
Next Pk Left
I
o) Marker Delta

||
Mkr—CF

Mkr—RefLvi

More
10f2

_l
TEST PLOT OF OUT OF BAND EMISSIONS THE WORST CASE
OF 802.11b FOR MODULATION IN MIDDLE CHANNEL

w Keysight Spectrum Analyzer - Swept SA

Stop 25.00 GHz
Sweep 58.67 ms (40000 pts,

STATUS

#VBW 3.0 MHz

[EEREERT
Peak Search

ENSE:INT| [ ALIGN AUTC
Avg Type: Log-Pwr
Avg|Hold:>100/100

RF AC
Marker 1 250.001500038 MHz

PNO: Fast L, 1rig: FreeRun
IFGain:Low Atten: 20 dB
NextPeak

MKkr1 250.002 MHz
95040 dEmME

Next Pk Right
[
Next Pk Left
I
Marker Delta
||
Mkr—CF
[
Mkr—RefLvl
| —

More
10f2

—

Start 0.0300 GHz Stop 1.0000 GHz

Sweep 93.33 ms (40000 pts,

STATUS

#Res BW 100 kHz

#VBW 300 kHz

IMSG
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PNO: Fast L, Trig: Free Run Avg|Hold:>100/100 g
IFGain:Low Atten: 20 dB

NextPeak
v Ref 10.00 dBm ' , - e |
Next Pk Right
S
Next Pk Left
—
Marker Delta
I
Mkr—CF
I
Mkr—RefLvl
I

More
10f2

Stop 2.4000 GHz
#VBW 300 kHz Sweep 136.0 ms (40000 pts

IM SG STATUS

5 “Keysight Spectrum Analyzer - Swept SA R

. - Peak Search

PNO: Fast L, Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 20 dB

NextPeak
B J—
Next Pk Right
[
Next Pk Left
I
Marker Delta
||
Mkr—CF
[
Mkr—RefLvl
| —

More
10f2

Stop 25.00 GHz
#VBW 3.0 MHz Sweep 5$8.67 ms (40000 pts

IM SG STATUS
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TEST PLOT OF OUT OF BAND EMISSIONS THE WORST CASE
OF 802.11b FOR MODULATION IN HIGH CHANNEL

s Keysight Spectrum Analyzer - Swept SA

RE E

Marker 1 250.025750644 MHz
PNO: Fast
IFGain:Low

Start 0.0300 GHz
#Res BW 100 kHz

#VBW 300 kHz

ALIGN AUTO
Avg Type:Log-Pwr
Avg|Hold:>100/100

[ SENSE:INT|

Trig: Free Run

(@]
™ Atten: 20 dB

Stop 1.0000 GHz
Sweep 93.33 ms (40000 pts

[E=R= |
Peak Search

NextPeak
[
Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvi

More
10f2

IMSG

STATUS

_l

' Keysight Spectrum Analyzer

RE 2 <l
Marker 1 2.319952998825 GHz
PNO: Fast
IFGain:Low

Start 1.0000 GHz
#Res BW 100 kHz

#VBW 300 kHz

ALIGN AUTO
Avg Type:Log-Pwr
Avg|Hold:>100/100

[ SENSE:INT|

Trig: Free Run

(@]
™ Atten: 20 dB

Mkr1 2.319 953 GHz
-63.791 dBm

Stop 2.4000 GHz
Sweep 136.0 ms (40000 pts

| |
Mkr—CF
e

Mkr—RefLvi

[E=R= |
Peak Search

NextPeak
[
Next Pk Right

Next Pk Left

Marker Delta

IMSG

STATUS
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SENSE:INT]|

ATg TYpe og-Pwr
PNO: Fast L, Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 20 dB

Mkr1 24.996 6 GHZ NextPeak
-48.518 dBm| M |

Next Pk Right
e
Next Pk Left
i |
| Marker Delta
||
Mkr—CF

Mkr—RefLvi

Start 2.48 GHz Stop 25.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5$8.67 ms (40000 pts

IM SG STATUS

TEST PLOT OF OUT OF BAND EMISSIONS WITH THE WORST CASE
OF 802.11g FOR MODULATION IN LOW CHANNEL

ww Keysight Spectrum Analyzer - Swept SA [ |
RF AC T ENSE:INT] -
Marker 1 639.999749994 MHz Avg Type: Log-Pwr ReakaEach
PNO: Fast L, Trig: Free Run Avg|Hold:>100/100 4 g
IFGain:Low Atten: 20 dB

NextPeak
e
Next Pk Right
[
Next Pk Left
I
Marker Delta
||
Mkr—CF
[
Mkr—RefLvl
| |

More
10f2

# #VBW 300 kHz Sweep 93.33 ms (40000 pts;
|msc STATUS
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PNO: Fast L, Trig: Free Run Avg|Hold:>100/100 g
IFGain:Low Atten: 20 dB

NextPeak
v Ref 10.00 dBm ' , W e |
Next Pk Right
S
Next Pk Left
—
Marker Delta
I
Mkr—CF
I
Mkr—RefLvl
I

More
10f2

Stop 2.4000 GHz
#VBW 300 kHz Sweep 136.0 ms (40000 pts

IM SG STATUS

5 “Keysight Spectrum Analyzer - Swept SA R

y Peak Search

2567 GHz :
PNO: Fast L, Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 20 dB

NextPeak
B J—
Next Pk Right
S
Next Pk Left

Marker Delta

J
Mkr—CF
s

Mkr—RefLvl
=

More
10f2

Stop 25.00 GHz
#VBW 3.0 MHz Sweep 5$8.67 ms (40000 pts

IM SG STATUS
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TEST PLOT OF OUT OF BAND EMISSIONS THE WORST CASE
OF 802.11g FOR MODULATION IN MIDDLE CHANNEL

w Keysight Spectrum Analyzer - Swept SA

ENSE:INT| __ | ALIGN AUTC
Avg Type: Log-Pwr

RF AC
Marker 1 250.001500038 MHz
AvglHold:>100/100

PNO: Fast L, 1rig: FreeRun
IFGain:Low Atten: 20 dB

#VBW 300 kHz

[EEREEET
Peak Search

NextPeak

Next Pk Right
[
Next Pk Left

Marker Delta

Mkr—CF
s
Mkr—RefLvi
e

w Keysight Spectrum Analyzer - Swept SA

ENSE:INT| | ALIGN AUTC
Avg Type: Log-Pwr

RF AC
Marker 1 2.400000000000 GHz
AvglHold:>100/100

PNO: Fast L, 1rig: FreeRun
IFGain:Low Atten: 20 dB

#VBW 300 kHz Sweep 136.0 ms (40000 pts;

[EEREERT
Peak Search

NextPeak

Next Pk Right
[
Next Pk Left

Marker Delta

Mkr—CF

s
Mkr—RefLvi
e

More
10f2

STATUS
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SENSE:INT]|

ATg TYpe og-Pwr
Avg|Hold:>100/100

PNO: Fast L, 1rig: FreeRun
IFGain:Low Atten: 20 dB
NextPeak

b ——
Next Pk Right
e
Next Pk Left
I
Marker Delta
[ h
Mkr—CF

Mkr—RefLvi

10f2

Stop 25.00 GHz
Sweep 58.67 ms (40000 pts,

STATUS

#VBW 3.0 MHz

TEST PLOT OF OUT OF BAND EMISSIONS THE WORST CASE
OF 802.11g FOR MODULATION IN HIGH CHANNEL

Swept SA

[E=R= |
Peak Search

s Keysight Spectrum Anal
L R | SENSE:INT]

Avd Type::l;o -F"w}
Avg|Hold:>100/100

RE ) AC

Marker 1 250.025750644 MHz
PNO: Fast )
IFGain:Low

Trig: Free Run
Atten: 20 dB

NextPeak
[
Next Pk Right
[
Next Pk Left

[

Marker Delta

Mkr1 250.026 MHz

Ref 10.00 dBm -68.281 dBm

| |
Mkr—CF
—y

Mkr—RefLvi
I

More
10f2

Stop 1.0000 GHz
Sweep 93.33 ms (40000 pts

STATUS

Start 0.0300 GHz
#Res BW 100 kHz

#VBW 300 kHz

IMSG
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idiv. Ref 10.00 dBm

Avg Ty,
PNO: Fast L, Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 20 dB

Stop 2.4000 GHz

#VBW 300 kHz Sweep 136.0 ms (40000 pts;

NextPeak

Next Pk Right
[
Next Pk Left
I
Marker Delta
||
Mkr—CF
[
Mkr—RefLvl
I

More
10f2

IMSG

STATUS

w Keysight Spectrum Analyzer - Swept SA

3

Start 2.48 GHz
#Res BW 1.0 MHz

000 GHz [ i r
PNO: Fast L, Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 20 dB

Mkr1 2.483 5 GHz
-34.772 dBm

N

Stop 25.00 GHz
Sweep 58.67 ms (40000 pts,

#VBW 3.0 MHz

S
Peak Search

NextPeak
I
Next Pk Right
S
Next Pk Left
—
Marker Delta
I
Mkr—CF

Mkr—RefLvi

More
10f2

IMSG

STATUS
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TEST PLOT OF OUT OF BAND EMISSIONS WITH THE WORST CASE

OF 802.11n20 FOR MODULATION IN LOW CHANNEL

w Keysight Spectrum Analyzer - Swept SA

RF AC
Marker 1 374.964874122 MHz

PNO: Fast L, 1rig: FreeRun

IFGain:Low

Atten: 20 dB

#VBW 300 kHz

ENSE:INT|

Avg Type: Log-Pwr
AvglHold:>100/100

[EEREEET
Peak Search

NextPeak

Next Pk Right
[
Next Pk Left

Marker Delta

Mkr—CF
s
Mkr—RefLvi

w Keysight Spectrum Analyzer - Swept SA

RF AC
Marker 1 2.399964999125 GHz

PNO: Fast L, 1rig: FreeRun

IFGain:Low

Atten: 20 dB

#VBW 300 kHz

ENSE:INT|

Avg Type: Log-Pwr
AvglHold:>100/100

Stop 2.4000 GHz

Sweep 136.0 ms (40000 pts,

[EEREERT
Peak Search

NextPeak

Next Pk Right
[
Next Pk Left

Marker Delta

Mkr—CF
s
Mkr—RefLvi

More
10f2

STATUS
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ATg TYpe og-Pwr
PNO: Fast L, Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 20 dB

Mkr1 24.990 4 GHZ NextPeak
-48.735 dBm| M |

Next Pk Right
[
Next Pk Left
I
Marker Delta
||
Mkr—CF

Mkr—RefLvi

Start 2.48 GHz Stop 25.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 5$8.67 ms (40000 pts

IM SG STATUS

TEST PLOT OF OUT OF BAND EMISSIONS THE WORST CASE
OF 802.11n20 FOR MODULATION IN MIDDLE CHANNEL

Swept SA [E=RE= =3
0 AC | I [ SENSE:INT] | IGN A [

' Keysight Spectrum Anal

RF 3 AC LT UTO
Marker 1 250.025750644 MHz - Avg Type: Log-Pwr : Peak Search
PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 20 dB

Mkr1 250.026 MHz NextPeak
Ref 10.00 dBm 267748 dBm

Next Pk Right
R
Next Pk Left
[
Marker Delta
Mkr—CF
|
Mkr—RefLvl
[

More
10f2

Start 0.0300 GHz Stop 1.0000 GHz

#Res BW 100 kHz #VBW 300 kHz Sweep 93.33 ms (40000 pts

IM SG STATUS |
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idiv. Ref 10.00 dBm

Start 1.0000 GHz
#Res BW 100 kHz

PNO: Fast L, 1rig: FreeRun
IFGain:Low Atten: 20 dB

#VBW 300 kHz

Avg Ty
AvglHold:>100/100

Mkr1 2.319 988 GHz
-64.481 dBm

oLt 4097
1

Stop 2.4000 GHz
Sweep 136.0 ms (40000 pts,

NextPeak
I
Next Pk Right
S
Next Pk Left

Marker Delta

Mkr—CF
s

Mkr—RefLvi

More
10f2

IMSG

STATUS

w Keysight Spectrum Analyzer - Swept SA

3

Marker 1 24.989304395110 GHz

PNO: Fast L, 1rig: FreeRun
IFGain:Low Atten: 20 dB

#VBW 3.0 MHz

AvglHold:>100/100

DL1-40.97 dBm§

Stop 25.00 GHz
Sweep 58.67 ms (40000 pts,

S
Peak Search

NextPeak

Next Pk Right
[
Next Pk Left

Marker Delta

Mkr—CF
s

Mkr—RefLvl
=

More
10f2

STATUS
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TEST PLOT OF OUT OF BAND EMISSIONS THE WORST CASE
OF 802.11n20 FOR MODULATION IN HIGH CHANNEL

s Keysight Spectrum Analyzer - Swept SA

RE E

Marker 1 250.001500038 MHz
PNO: Fast
IFGain:Low

Start 0.0300 GHz
#Res BW 100 kHz

#VBW 300 kHz

ALIGN AUTO
Avg Type:Log-Pwr
Avg|Hold:>100/100

[ SENSE:INT|

Trig: Free Run

(@]
™ Atten: 20 dB

Mkr1 250.002 MHz
-68.786 dBm

Stop 1.0000 GHz
Sweep 93.33 ms (40000 pts

[E=R= |
Peak Search

NextPeak
[
Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvi

IMSG

STATUS

' Keysight Spectrum Analyzer

RE 2 <l
Marker 1 2.399544988625 GHz
PNO: Fast
IFGain:Low

Start 1.0000 GHz
#Res BW 100 kHz

#VBW 300 kHz

ALIGN AUTO
Avg Type:Log-Pwr
Avg|Hold:>100/100

[ SENSE:INT|

Trig: Free Run

(@]
™ Atten: 20 dB

Stop 2.4000 GHz
Sweep 136.0 ms (40000 pts

[E=R= |
Peak Search

NextPeak
[
Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF
e

Mkr—RefLvi

IMSG

STATUS
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w Keysight Spectrum Analyzer - Swept SA

[ SENSE:INT]

3

Marker 1 2.4

PNO: Fast L, 1rig: FreeRun
IFGain:Low Atten: 20 dB

Start 2.48 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz

Avg Type: Log-Pwr

Mkr1 2.485 2 GHz

-33.086 dBm

Stop 25.00 GHz

Sweep 58.67 ms (40000 pts,

T

:@@_|
NextPeak
e
Next Pk Right
I

Next Pk Left

Marker Delta|
[

Mkr—CF

Mkr—RefLvi

IMSG
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Note: The 100kHz RBW used in the conducted spurious test from 2.4835GHz to 25GHz may result in long

measuring times, To avoid such long measuring times, the 1MHz RBW can be used for pre-test. If the

emission level exceeded the limit at one or more frequencies, the 100kHz RBW would be used for final test at

the special frequency.



