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1. General Information
1.1.  EUT Description
EUT Type OverHeadProjector
Hardware Version MA-1
Software Version 0.5.1
Power Supply 3.3Vdc

EUT supports Radios application

WLAN2.4GHz 802.11b/g/n (HT20/HT40)
WLANS.0GHz 802.11a/n (HT20/40)/ac(VHT20/40/80)

Modulation technology

DSSS, OFDM

Modulation Type

CCK, DQPSK, DBPSK for DSSS
64QAM,16QAM, QPSK, BPSK for OFDM

Transfer Rate

2.4GHz:

802.11b: 11/5.5/2/1 Mbps

802.11g: 54/48/36/24/18/12/9/6 Mbps
802.11n: up to 150 Mbps

Frequency Range

2.4GHz:

802.11b:2412-2484MHz

802.11g, 802.11n(20MHz): 2412~2472MHz
802.11n(40MHz): 2422~2462MHz

Channel Number

2.4GHz:

802.11b:14
802.11g/n-20MHz: 13
802.11n-40MHz: 9

Antenna Type

Internal Antenna

Antenna Gain

5.22dBi

Product Type

Refer to note

The test data refers to SET2019-01796, the model MA-1 have the same RF module with MO-2.
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1.2.  Test Summary

Test detailed items/section required by MIC rules and results are as below:

Applied Standard: MIC Notice No.88 Appendix No.43

Part | Rule Section Description of Test Result
3.1 3 Frequency Error Complies
32 4 Occupied Bandwidth and Spread-spectrum Bandwidth / Factor | Complies
33 5 Unwanted Emission Intensity Complies
3.4 6 Antenna Power Error Complies
3.5 7 Limitation of Collateral Emission of Receiver Complies
3.6 8 Transmission Antenna Gain (EIRP Antenna Power) Complies
3.7 9 Transmission Radiation Angle Width (3dB Beamwidth) Complies
3.8 10 Radio Interference Prevention Capability Complies
3.9 Note 1 | Carrier Sense Capability N.A

3.10 Note 2 Construction Protection Confirmation Complies

Note 1: Testing is only required OFDM system with occupied frequency bandwidth below 38MHz
and exceed 26MHz.

Page 5 of 73




Report No.: SET2019-10796

1.3. Channel List

WLAN 2.4GHz

13 channels are provided for 802.11b, 802.11g, and 802.11n (20MHz)

Channel Frequency(MHz) Channel Frequency(MHz)
1 2412 8 2447
2 2417 9 2452
3 2422 10 2457
4 2427 11 2462
5 2432 12 2467
6 2437 13 2472
7 2442

9 channels are provided for 802.11n (40MHz)

Channel Frequency(MHz) Channel Frequency(MHz)
3 2422 8 2447
4 2427 9 2452
5 2432 10 2457
6 2437 11 2462
7 2442

Note: The 802.11b/802.11g/802.11n (HT20) were selected 1/7/13 channel to perform the test, the
802.11n (HT40) selected 3/7/11 channel to perform the test.
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1.4. Test environment and mode

Operating Environment

Temperature 24°C
Humidity 57 % RH
Atmospheric Pressure 1010 mbar
Test mode:

Continuously transmitting mode | Keeps the EUT in 100% duty cycle transmitting with
modulation in SISO mode, duty cycle factor is not

required.

We have verified the construction and function in typical operation. All the test modes were carried

out with the EUT in transmitting operation, which was shown in this test report and defined as

follows:
Test Items Mode Data Rate Channel
Frequency Error Un-modulation L/M/H
Occupied Bandw1d'th and 11b/11g/11n L/M/H
Spread-spectrum Bandwidth / Factor
Unwanted Emission Intensity 11b/11g/11n 1 Mbps for L/M/H
Antenna Power Error 11b/11g/11n 802.11b / L/M/H
.. .. 6 Mbos f
Limitation of Collgteral Emission of 11b/11g/11n ps for L/M/H
Receiver 802.11g/
Transmission Antenna Gain 11b/11g/11n MCS 0 for L/M/H
Transmission Radiation Angle Width 11b/11g/11n 802.11n L/M/H
Radio Interferen.cc.a Prevention 11b/11g/11n L/M/H
Capability
Carrier Sense Capability 11b/11g/11n L/M/H
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1.5.  Measurement Uncertainty

Test Items Uncertainty Remark
Frequency Error / 99% & 90% Bandwidth +1.75%10-6 Confidence levels of 95%
Antenna Power +0.849dB Confidence levels of 95%
TX-RX Spurious Emissions +0.614dB Confidence levels of 95%
Transmission Antenna Gain +2.49dB Confidence levels of 95%
Temperature +0.8C Confidence levels of 95%
Humidity +4.1% Confidence levels of 95%
DC / AC Power Source +0.04% Confidence levels of 95%

1.6.  Test Facility

CCIC Southern Electronic Product Testing (Shenzhen) Co., Ltd. CCIC is a third party testing
organization accredited by China National Accreditation Service for Conformity Assessment (CNAS)
according to ISO/IEC 17025. The accreditation certificate number is L1659.
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2. Test Results
2.1.  Frequency Error Measurement
2.1.1. Limit
Item Limits
Frequency Tolerance <+50ppm
2.1.2. Measuring Instruments and setting
Please refer to section 4 in this report. The following table is the setting of the spectrum.
Spectrum Parameter Setting
Span Frequency 50 KHz
RB/VB 10 kHz / 10 kHz
2.1.3. Test Procedures
1 Frequency accuracy of SA shall be less than 10% of limits tolerance (5ppm)
2 Setting of SA is following as: RB:10kHz / VB:10kHz / SPAN: 100KHz
3 Center Frequency: The center frequency of testing for EUT
4  Sweep time: Auto
5 Detect mode: Positive peak
6 EUT have transmitted absence of modulation signal and fixed channelize. f is using the mark

cursor to mark the peak frequency value, fc is declaring of channel frequency. Then the frequency

error formula is (fc-f)/fex 10°ppm and the limit is less than £50ppm

2.1.4. Test Setup Layout

o] [} i

EUT

Spectrum Analyzer

2.1.5. Test Deviation

There is no deviation with the original standard.
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2.1.6. EUT Operation during Test

The EUT was placed on the test table and programmed in un-modulation function.

2.1.7. Results of Frequency Error

Test Frequency | Test Frequency | Frequency Error | Refer to )
Ch 1 Verdict

Voltage anne fc (MHz) f (MHz) ppm Plot eraie
2412 2412.0004 -0.17 Plot Al PASS

20MHz
BW 7 2442 2442.0006 -0.25 Plot A2 PASS
13 2472 2472.0006 -0.24 Plot A3 PASS
2 2422 2422.0005 -0.21 Plot B1 PASS

40MHz
BW 7 2442 2442.0005 -0.20 Plot B2 PASS
11 2462 2462.0005 -0.20 Plot B3 PASS
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2.1.8. Test Plots

' Keysight Spectrum Analyzer - Swept SA E=E
RE_ [500 DC | | SENSE:INT I ALIGN AUTO | 02:38:55 PM Dec 06, 2018
Marker 1 2.412000400000 GHz Avg Type: Log-Pwr ? 3 4

PNO: Close G0 Trig: Free Run Avg|Held:>100/100
IFGain:Low #Atten: 32 dB

Mkr1 2.412 000 4 GHz
Rof 33.00 dBim 14.729 dBm

Center 2.41200000 GHz Span 100.0 kHz
#Res BW 10 kHz #VBW 10 kHz Sweep 1.000 ms (1001 pts)

MSG ISTATUS

(Plot A1: Channel 1)

' Keysight Spectrum Analyzer - Swept SA =R =
RE 500 DC | | SENSE:INT ALIGN AUTO | 02:38:38 PM Dec 06, 2018
Marker 1 2.442000600000 GHz Avg Type: Log-Pwr

PNO: Close 50 Trig: FreeRun Avg|Hold:>100/100
IFGain:Low #Atten: 32 dB

Mkr1 2.442 000 6 GH
Ref 3300 dBm 14.067 dBm

Center 2.44200000 GHz Span 100.0 kHz
#Res BW 10 kHz #VBW 10 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS

(Plot A2: Channel 7)
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. Keysight Spectrum Analyzer - Swept SA =R
o — 500 DC | [ SENSE:INT, [ ALTGN AUTO | 02:38:12 PMDec 06, 2018
Marker 1 2.472000600000 GHz o Avg Type: Log-Pwr

PNO: Close G Trig: Free Run Avg|Held:>100/100

IFGain:Low #Atten: 32 dB

Mkr1 2.472 000 6 GHz
Ref Offset 11 dB
1L%gBidiv Rfaf 3§.e00 dBm 14.610 dBm

Center 2.47200000 GHz Span 100.0 kHz
#Res BW 10 kHz #VBW 10 kHz Sweep 1.000 ms (1001 pts)

MSG ISTATUS

(Plot A3: Channel 13)

e Keysight Spectrum Analyzer - Swept SA =R
RF_ [500 DC | SENSE:INT ALIGN AUTO_ | 02:42:00 PM Dec 06, 2018
Marker 1 2.422000500000 GHz . Avg Type: Log-Pwr
PNO: Close 0  1rig: FreeRun Avg|Hold:>100/100
IFGain:Low #Atten: 32 dB

Mkr1 2.422 000 5 GHz
Ref Offset 11 dB
1L%ngdiv RZf ?:;.euo dBm 14.698 dBm

———

Center 2.42200000 GHz " Span 100.0 kHz
#Res BW 10 kHz #VBW 10 kHz Sweep 1.000 ms (1001 pts)

MSG STATUS

(Plot B1: Channel 2)
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=R =

ALIGN AUTO

SENSE:INT]

Avg Type: Log-Pwr

02:42:18 PMDec 06,2018

s Keysight Spectrum Analyzer - Swept SA
) | RF 500 DC

Marker 1 2.442000500000 GHz

Ref Offset 11 dB
Ref 33.00 dEm

Center 2.44200000 GHz
#Res BW 10 kHz

MSG

PNO: Close 50
IFGain:Low

Trig: Free Run
#Atten: 32 dB

#/BW 10 kHz

STATUS

Avg|Hold:>100/100

Mkr1 2.442 000 5 GHz
13.956 dBm

Span 100.0 kHz
Sweep 1.000 ms (1001 pts)

(Plot B2: Channel 7)

SRR

. Keysight Spectrum Analyzer - Swept SA

ALTGN AUTO

SENSE:INT|

Avg Type: Log-Pwr

02:42:36 PMDec 06, 2018

RF | ]'50 0~ DC

Marker 1 2.462000500000 GHz

Ref Offset 11 dB

Bidiv.  Ref 33.00 dBm

10d
Log

Center 2.46200000 GHz
#Res BW 10 kHz

MSG

Trig: Free Run

PNO: Close 50
™ #Atten: 32dB

IFGain:Low

_— — e e e = b

#VBW 10 kHz

Avg|Hold:>100/100

Mkr1 2.462 000 5 GHz
14.351 dBm

Span 100.0 kHz
Sweep 1.000 ms (1001 pts)

STATUS

(Plot B3: Channel 11)
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2.2.  Occupied Bandwidth and Spread-spectrum Bandwidth / Factor

2.2.1. Limit
Item Limits
Occupied Band Width FH<83.5MHz; OFDM, DS<26MHz; Others<26MHz;
Spread-spectrum Bandwidth >500KHz (FH, DS)

2.2.2. Measuring Instruments and setting

Please refer to section 4 in this report. The following table is the setting of the spectrum.

Spectrum Parameter Setting
Span Frequency 50MHz
RB/VB 300 kHz

2.2.3. Test Procedures

1 Setting of SA is following as: RB:300kHz / VB:300kHz / SPAN: 50MHz / Sweep time: Auto

/Sweep Mode: Continuous sweep / Detect mode: Positive peak / Trace mode: Max hold

2 EUT have transmitted the maximum modulation signal and fixed channelize (For DSSS or
OFDM Device) or continuous maximum power of hopping mode (For FHSS Device). SA set to 99%
of occupied bandwidth to measure occupied bandwidth. The limit is less than 26MHz (For DSSS or

OFDM Device) or 83.5MHz (For FHSS Device).

3 SAset to 90% of occupied bandwidth to measure Spread Spectrum Bandwidth and must greater

than 500kHz.
4  Spread Spectrum Factor = Spread Spectrum Bandwidth / modulation rate of EUT.

5 Spread Spectrum Factor limit is greater than 5
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2.2.4. Test Setup Layout

o [} ;

EUT

Spectrum Analyzer

2.2.5. Test Deviation

There is no deviation with the original standard.

2.2.6. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

2.2.7. Results of Occupied Bandwidth

Vgliztge Channel Fr(el\c/lllgil)cy 99% OBW (MHz) | Refer to Plot | Verdict

1 2412 13.04 Plot Al PASS

802.11b 7 2442 12.95 Plot A2 PASS

13 2472 12.78 Plot A3 PASS

1 2412 16.98 Plot A4 PASS

802.11¢g 7 2442 17.01 Plot A5 PASS

13 2472 16.95 Plot A6 PASS

1 2412 17.92 Plot A7 PASS

802.11n20 7 2442 17.92 Plot A8 PASS
13 2472 17.89 Plot A9 PASS

2 2422 36.15 Plot A10 PASS

802.11n40 7 2442 36.20 Plot A1l PASS
11 2462 35.94 Plot A12 PASS
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Test Frequency Spread-spectrum
Channel Refer to Plot | Verdict

Voltage (MHz) Bandwidth (MHz)
1 2412 8.92 Plot B1 PASS
802.11b 7 2442 8.92 Plot B2 PASS
13 2472 8.89 Plot B3 PASS
1 2412 14.23 Plot B4 PASS
802.11¢g 7 2442 14.25 Plot BS PASS
13 2472 14.14 Plot B6 PASS
1 2412 15.16 Plot B7 PASS
802.11n20 7 2442 15.17 Plot B8 PASS
13 2472 15.11 Plot B9 PASS
2 2422 31.21 Plot B10 PASS
802.11n40 7 2442 31.60 Plot B11 PASS
11 2462 31.36 Plot B12 PASS
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Test Plots

. Keysight Spectrum Analyzer - Occupied BW

=R =

RF 50 ¢

#Res BW 300 kHz

Occupied Bandwidth

Q  DC
00000 GHz

SENSE:INT] ALIGN AUTO ‘

03:09:08 PM Dec 06,2018

Center Freq: 2.412000000 GHz
— Trig: FreeRun Avg|Hold:>10/10

#IFGain:Low #Atten: 32 dB

#VBW 300 kHz

Total Power 211 dBm

13.038 MHz

Transmit Freq Error
x dB Bandwidth

40.369 kHz
17.11 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Radio Std: None

Radio Device: BTS

IMSG

STATUS

(Plot A1: Channel 1)

' Keysight Spectrum Analyzer - Occupied BW

= =

RE [ 509 DC |

Center Freq 2.40

000 GHz

SENSE:INT)| ALTGN AUTO |

03:09:27 PMDec 06,2018

Center Freq: 2.44=2DDDDDD GHz
o Trig: Free Run Avg|Hold:>10/10

#IFGain:Low #Atten: 32 dB

Radio Std: None

Radio Device: BTS

Center 2.442 GHz
#Res BW 300 kHz

Occupied Bandwidth

#/BW 300 kHz

Total Power 20.8 dBm

12.952 MHz

Transmit Freq Error
x dB Bandwidth

40.069 kHz
16.33 MHz

99.00 %
-26.00 dB

% of OBW Power
x dB

IMSG

STATUS

(Plot A2: Channel 7)
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. Keysight Spectrum Analyzer - Occupied BW
'y T

=R =

RF 50Q DC

Occupied Bandwidth

12.775 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq 2.472000000 GHz

SENSE:INT ALIGN AUTO |
Center Freq: 2.472000000 GHz
— Trig: FreeRun Avg|Hold:>10/10
#Atten: 32 dB

03:09:49 PM Dec 06, 2018
Radio Std: None

#IFGain:Low Radio Device: BTS

#VBW 300 kHz

Total Power 21.6 dBm

104.56 kHz
16.25 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

IMSG

STATUS

(Plot A3: Channel 13)

. Keysight Spectrum Analyzer - Occupied BW

[P | e

RF [|500 DC |

Center Freq 2.412000000 GHz

Center 2.412 GHz
#Res BW 300 kHz

Occupied Bandwidth

16.975 MHz

Transmit Freq Error
x dB Bandwidth

SENSE:INT ALIGN AUTO_ |
Center Freq: 2.412000000 GHz
)  Trig: FreeRun Avg|Held:>10/10
#Atten: 32 dB

03:11:00 PMDec 06, 2018
Radio Std: None

#IFGain:Low Radio Device: BTS

#VBW 300 kHz

Total Power 18.3 dBm

10.839 kHz
20.39 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

IMSG

ISTATUS

(Plot A4: Channel 1)
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o Keysight Spectrum Analyzer - Occupied BW =R
) [ RE 50 Q  DC SENSE:INT ALIGN AUTO | 03:11:26 PM Dec 06, 2018
Center Freq 2.442000000 GHz Center Freq: 2.442000000 GHz Radio $td: None
— Trig: FreeRun Avg|Hold:>10/10
#IFGain:Low #Atten: 32 dB Radio Device: BTS

#VBW 300 kHz

Occupied Bandwidth Total Power 18.3 dBm
17.011 MHz

Transmit Freq Error 18.189 kHz % of OBW Power 99.00 %
x dB Bandwidth 20.25 MHz x dB -26.00 dB

IMSG STATUS

(Plot AS5: Channel 7)

e Keysight Spectrum Analyzer - Occupied BW = =R
] [ _RF ~[500.DC [ SENSE:INT] [ ALIGN AUTO | 03:11:50 PM Dec 08, 2018
Center Fre Center Freq: 2.472000000 GHz Radio Std: None

o] Trig: Free Run Avg|Hold:>10110
#IFGain:Low #Atten: 32 dB Radio Device: BTS

Center 2.472 GHz
#Res BW 300 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 18.9 dBm

16.954 MHz

Transmit Freq Error 61.460 kHz % of OBW Power 99.00 %
x dB Bandwidth 19.98 MHz x dB -26.00 dB

IMSG STATUS

(Plot A6: Channel 13)
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o Keysight Spectrum Analyzer - Occupied BW =R
) [ RE 50 Q  DC SENSE:INT ALIGN AUTO | 03:12:25 PM Dec 06, 2018
Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio $td: None
— Trig: FreeRun Avg|Hold:>10/10
#IFGain:Low #Atten: 32 dB Radio Device: BTS

AR R A AT T

#VBW 300 kHz

Occupied Bandwidth Total Power 17.4 dBm
17.919 MHz

Transmit Freq Error 29.311 kHz % of OBW Power 99.00 %
x dB Bandwidth 20.35 MHz x dB -26.00 dB

IMSG STATUS

(Plot A7: Channel 1)

' Keysight Spectrum Analyzer - Occupied BW ==
RE [500 DC | | SENSE:INT, [ ALIGN AUTO | 03:12:49 PMDec 06, 2018
Center Freq: 2.442000000 GHz Radio Std: None

o Trig: Free Run Avg|Held:>10/10
#IFGain:Low #Atten: 32 dB Radio Device: BTS

#VBW 300 kHz

Occupied Bandwidth Total Power 17.0 dBm
17.915 MHz

Transmit Freq Error 35.505 kHz % of OBW Power 99.00 %
x dB Bandwidth 20.48 MHz x dB -26.00 dB

IMSG STATUS

(Plot A8: Channel 7)
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. Keysight Spectrum Analyzer - Occupied BW
'y T

=R =

RF 50Q DC

SENSE:INT] ALIGN AUTO ‘

03:13:26 PM Dec 06,2018

Center Freq: 2.472000000 GHz
— Trig: FreeRun Avg|Hold:>10/10
#Atten: 32 dB

Center Freq 2.472000000 GHz

#IFGain:Low

#VBW 300 kHz

Total Power 18.2 dBm

Occupied Bandwidth

17.891 MHz
89.654 kHz
20.26 MHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

99.00 %
-26.00 dB

Radio Std: None

Radio Device: BTS

IMSG STATUS

(Plot A9: Channel 13)

. Keysight Spectrum Analyzer - Occupied BW

[P | e

RF |500 DC | SENSE:INT) ALTGN AUTO! T

03:14:10 PMDec 06, 2018

Center Freq: 2.422000000 GHz
)  Trig: FreeRun Avg|Held:>10/10
#Atten: 32 dB

Span 80.000 MHz

#IFGain:Low

Center 2.422 GHz

#Res BW 300 kHz #VBW 300 kHz

Total Power 16.9 dBm

Occupied Bandwidth

36.152 MHz
74.783 kHz
40.05 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Radio Std: None

Radio Device: BTS

Sweep 1.133 ms

IMSG STATUS

(Plot A10: Channel 2)
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. Keysight Spectrum Analyzer - Occupied BW
'y T

=R =

RF 50Q DC

Occupied Bandwidth

Center Freq 2.442000000 GHz

SENSE:INT]

ALIGN AUTO |

03:15:25 PM Dec 06,2018

#IFGain:Low

36.200 MHz

Transmit Freq Error
x dB Bandwidth

101.40 kHz
40.14 MHz

Center Freq: 2.442000000 GHz

Trig: Free Run
#Atten: 32 dB

#VBW 300 kHz

Total Power

% of OBW Power
x dB

Avg|Hold:>10/10

16.9 dBm

99.00 %
-26.00 dB

Radio Std: None

Radio Device: BTS

Sweep 1.133 ms

IMSG

STATUS

(Plot A11: Channel 7)

. Keysight Spectrum Analyzer - Occupied BW

[P | e

RF [|500 DC |

SENSE:INT)

ALIGN AUTO_ <]

03:15:50 PM Dec 06, 2018

Center Freq 2.462000000 GHz

Center 2.462 GHz
#Res BW 300 kHz

Occupied Bandwidth

35.941 MHz
173.89 kHz
39.73 MHz

Transmit Freq Error
x dB Bandwidth

#IFGain:Low

Center Freq: 2.462000000 GHz

Trig: Free Run
#Atten: 32 dB

#VBW 300 kHz

Total Power

% of OBW Power
x dB

Avg|Held:>10/10

21.6 dBm

99.00 %
-26.00 dB

Radio Std: None

Radio Device: BTS

Sweep 1.133 ms

IMSG

ISTATUS

(Plot A12: Channel 11)
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. Keysight Spectrum Analyzer - Occupied BW
'y T

=R =

RF 50Q DC

SENSE:INT] ALIGN AUTO ‘

03:20:25 PM Dec 06,2018

Center Freq 2.412000000 GHz

#IFGain:Low

Occupied Bandwidth

8.9236 MHz
35.793 kHz
16.35 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.412000000 GHz
Trig: Free Run Avg|Hold:>10/10
#Atten: 32 dB

#VBW 300 kHz

Total Power 20.9 dBm

% of OBW Power
x dB

90.00 %
-26.00 dB

Radio Std: None

Radio Device: BTS

IMSG

STATUS

(Plot B1: Channel 1)

[P | e

. Keysight Spectrum Analyzer - Occupied BW
RE_ [50Q DC |

SENSE:INT) ALTGN AUTO! T

03:20:43 PMDec 06, 2018

Center Freq 2.442000000 GHz

#IFGain:Low

Center 2.442 GHz
#Res BW 300 kHz

Occupied Bandwidth

8.9223 MHz
42.366 kHz
16.32 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2.442000000 GHz
Trig: Free Run Avg|Held:>10/10
#Atten: 32 dB

#VBW 300 kHz

Total Power 20.7 dBm

% of OBW Power
x dB

90.00 %
-26.00 dB

Radio Std: None

Radio Device: BTS

IMSG

ISTATUS

(Plot B2: Channel 7)
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. Keysight Spectrum Analyzer - Occupied BW
'y T

=R =

RF 50Q DC

Occupied Bandwidth

Center Freq 2.472000000 GHz

SENSE:INT] ALIGN AUTO ‘

03:20:58 PM Dec 06,2018

Center Freq: 2.472000000 GHz
— Trig: FreeRun

#IFGain:Low #Atten: 32 dB

#VBW 300 kHz

Total Power 21.7 dBm

8.8876 MHz

Transmit Freq Error
x dB Bandwidth

98.131 kHz
16.28 MHz

% of OBW Power
x dB

90.00 %
-26.00 dB

Avg|Hold:>10/10

Radio Std: None

Radio Device: BTS

IMSG

STATUS

(Plot B3: Channel 13)

. Keysight Spectrum Analyzer - Occupied BW

[P | e

Occupied Bandwidth

SENSE:INT) ALTGN AUTO [

03:19:18 PMDec 06, 2018

Center Freq: 2.412000000 GHz
) Trig: FreeRun

#IFGain:Low #Atten: 32 dB

#VBW 300 kHz

Total Power 18.6 dBm

14.231 MHz

Transmit Freq Error
x dB Bandwidth

12.069 kHz
19.81 MHz

% of OBW Power
x dB

90.00 %
-26.00 dB

Avg|Held:>10/10

Radio Std: None

Radio Device: BTS

IMSG

ISTATUS

(Plot B4: Channel 11)
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. Keysight Spectrum Analyzer - Occupied BW

=R =

080 DC

RF 50
Center Freq 2.442

|" Res BW 300 kHz

Occupied Bandwidth

000000 GHz

SENSE:INT] ALIGN AUTO ‘

03:19:40 PM Dec 06,2018

Center Freq: 2.442000000 GHz
— Trig: FreeRun Avg|Hold:>10/10

#IFGain:Low #Atten: 32 dB

#VBW 300 kHz

Total Power 20.9 dBm

14.247 MHz

Transmit Freq Error
x dB Bandwidth

33.845 kHz
22.55 MHz

% of OBW Power
x dB

90.00 %
-26.00 dB

Radio Std: None

Radio Device: BTS

IMSG

STATUS

(Plot B5: Channel 7)

. Keysight Spectrum Analyzer - Occupied BW

[P | e

RF [|500 DC |

Center Freq 2.472000000 GHz

Center 2.472 GHz
#Res BW 300 kHz

Occupied Bandwidth

SENSE:INT) ALTGN AUTO! T

03:19:58 PMDec 06, 2018

Center Freq: 2.472000000 GHz
)  Trig: FreeRun Avg|Held:>10/10
#Atten: 32 dB

#IFGain:Low

#VBW 300 kHz

Total Power 21.6 dBm

14.143 MHz

Transmit Freq Error
x dB Bandwidth

112.80 kHz
19.66 MHz

% of OBW Power
x dB

90.00 %
-26.00 dB

Radio Std: None

Radio Device: BTS

IMSG

ISTATUS

(Plot B6: Channel 13)
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. Keysight Spectrum Analyzer - Occupied BW

=R =

500 DC SENSE:INT] ALIGN AUTO ‘

03:17:53 PM Dec 06,2018

RF 5
Span 40.000 MHz Center Freq: 2.412000000 GHz
— Trig: FreeRun Avg|Hold:>10/10

#Atten: 32 dB

#IFGain:Low

|" Res BW 300 kHz #VBW 300 kHz

Total Power 22.2 dBm

Occupied Bandwidth
15.158 MHz
-11.640 kHz
26.84 MHz

% of OBW Power
x dB

90.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Radio Std: None

Radio Device: BTS

IMSG STATUS

(Plot B7: Channel 1)

. Keysight Spectrum Analyzer - Occupied BW

[P | e

RF [|500 DC | SENSE:INT) ALTGN AUTO! T

03:18:18 PMDec 06, 2018

Center Freq: 2.442000000 GHz
)  Trig: FreeRun Avg|Held:>10/10
#Atten: 32 dB

Center Freq 2.442000000 GHz

#IFGain:Low

Center 2.442 GHz

#Res BW 300 kHz #VBW 300 kHz

Total Power 21.0 dBm

Occupied Bandwidth

15.165 MHz
14.081 kHz
20.11 MHz

% of OBW Power
x dB

90.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Radio Std: None

Radio Device: BTS

IMSG STATUS

(Plot B&: Channel 7)
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e Keysight Spectrum Analyzer - Occupied BW =R
RF 500 DC SENSE:INT ALIGN AUTO | 03:18:36 PM Dec 06, 2018
Center Freq 2.472000000 GHz Center Freq: 2.472000000 GHz Radio $td: None
— Trig: FreeRun Avg|Hold:>10/10
#IFGain:Low #Atten: 32 dB Radio Device: BTS

|" Res BW 300 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 21.6 dBm
15.105 MHz

Transmit Freq Error 146.60 kHz % of OBW Power 90.00 %
x dB Bandwidth 19.97 MHz x dB -26.00 dB

IMSG STATUS

(Plot B9: Channel 13)

' Keysight Spectrum Analyzer - Occupied BW ==
RE [500 DC | | SENSE:INT, [ ALIGN AUTO | 03:17:20 PMDec 06, 2018
Center Freq: 2.422000000 GHz Radio Std: None

o Trig: Free Run Avg|Held:>10/10
#IFGain:Low #Atten: 32 dB Radio Device: BTS

e Vo

#/BW 300 kHz Sweep 1.133 ms

Occupied Bandwidth Total Power 21.8 dBm

31.208 MHz

Transmit Freq Error -109.35 kHz % of OBW Power 90.00 %
x dB Bandwidth 40.86 MHz x dB -26.00 dB

IMSG STATUS

(Plot B10: Channel 2)
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. Keysight Spectrum Analyzer - Occupied BW

=R =

080 DC SENSE:INT] ALIGN AUTO ‘

03:16:58 PM Dec 06,2018

Center Freq: 2.442000000 GHz
— Trig: FreeRun Avg|Hold:>10/10
#Atten: 32 dB

RF 50 9
Center Freq 2.442000000 GHz

#IFGain:Low

|" Res BW 300 kHz #VBW 300 kHz

Total Power 21.4 dBm

Occupied Bandwidth

31.597 MHz
87.662 kHz
39.73 MHz

% of OBW Power
x dB

90.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Radio Std: None

Radio Device: BTS

Sweep 1.133 ms

IMSG STATUS

(Plot B11: Channel 7)

. Keysight Spectrum Analyzer - Occupied BW

[P | e

RF [|500 DC | SENSE:INT) ALTGN AUTO! T

03:16:22 PMDec 06, 2018

Center Freq: 2.462000000 GHz
)  Trig: FreeRun Avg|Held:>10/10
#Atten: 32 dB

Occ BW % Pwr 90.00 %

#IFGain:Low

Center 2.462 GHz

#Res BW 300 kHz #VBW 300 kHz

Total Power 21.6 dBm

Occupied Bandwidth

31.358 MHz
494.46 kHz
39.79 MHz

% of OBW Power
x dB

90.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Radio Std: None

Radio Device: BTS

Sweep 1.133 ms

IMSG STATUS

(Plot B12: Channel 11)
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2.3.  Unwanted Emission Intensity Measurement
2.3.1. Limit

Item Limits

=2.5 uW (2387MHz>f ; 2496.5SMHz<f
TX Spurious W ( T =D

Emission

=25 uW (2387MHz = f<2400MHz) and (2483.5MHz<f=2496.5MHz)

2.3.2. Measuring Instruments and setting

Please refer to section 4 in this report. The following table is the setting of the spectrum.

Spectrum Parameter Setting
Attenuation Auto
RB/VB IMHz
Detector Peak
Trace Max Hold
Sweep Time Auto

2.3.3. Test Procedures

1 EUT have transmitted the maximum modulation signal and fixed channelize.

2 Setting of SA is following as: RB:1MHz / VB:1MHz / Sweep time: Auto / Sweep Mode:
Continuous sweep / Detect mode: Positive peak / Trace mode: Max hold

3 Setting of SA is following as 30MHz and stop frequency 2387MHz Then to mark peak reading
value + cable loss shall be less than 2.5uW.

4  SA adjusted to start frequency 2387MHz and stop frequency 2400MHz. Then to mark peak
reading value + cable loss shall be less than 25uW.

5 ~ SA adjusted to start frequency 2483.5MHz and stop frequency 2496.5MHz Then to mark peak
reading value + cable loss shall be less than 25uW

6  SA adjusted to start frequency 2496.5MHz and stop frequency 12500MHz Then to mark peak
reading value + cable loss shall be less than 2.5uW

7 If the Result Value is over the requirement, take total sum of 1MHz band centered at the spur
frequency like ACLP measurement as Result Value.

2.3.4. Test Setup Layout

B

Spectrum Analyzer

2.3.5. Test Deviation

There is no deviation with the original standard.
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2.3.6. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

2.3.7. Test Result of Unwanted Emission Intensity
2.3.7.1. 802.11b Test Resul

Max Unwanted Emission Value
Channel Test Frequency (MHz) Refer to Plot Limit (dBm) Verdict
Max Value (dBm)

30~2387 <-30 -26 PASS
2496.5~12500 <-30 -26 PASS

1 Plot B1/4
2387~2400 <-30 -16 PASS
2483.5~2496.5 <-30 -16 PASS
30~2387 <-30 -26 PASS
2496.5~12500 <-30 -26 PASS

7 Plot B5/8
2387~~2400 <-30 -16 PASS
2483.5~2496.5 <-30 -16 PASS
30~2387 <-30 -26 PASS

2496.5~12 <- -2 PA

13 96.5 200 30 Plot B9/12 ¢ 55
2387~2400 <-30 -16 PASS
2483.5~2496.5 <-30 -16 PASS

2.3.7.2. 802.11g Test Result

Max Unwanted Emission Value
Channel Test Frequency (MHz) Refer to Plot Limit (dBm) Verdict
Max Value (dBm)

30~2387 <-30 -26 PASS
2496.5~12500 <-30 -26 PASS

1 Plot E1/4
2387~2400 <-30 -16 PASS
2483.5~2496.5 <-30 -16 PASS
30~2387 <-30 -26 PASS
2496.5~12500 <-30 -26 PASS

7 Plot E5/8
2387~2400 <-30 -16 PASS
2483.5~2496.5 <-30 -16 PASS
30~2387 <-30 -26 PASS

S5~ < - -2 PA

" 2496.5~12500 30 Plot EO/12 6 SS
2387~2400 <-30 -16 PASS
2483.5~2496.5 <-30 -16 PASS
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2.3.7.3. 802.11n20 Test Result

Max Unwanted Emission Value
Channel Test Frequency (MHz) Refer to Plot Limit (dBm) Verdict
Max Value (dBm)

30~2387 <-30 -26 PASS
2496.5~12500 <-30 -26 PASS

1 Plot H1/4
2387~2400 <-30 -16 PASS
2483.5~2496.5 <-30 -16 PASS
30~2387 <-30 -26 PASS
2496.5~12500 <-30 -26 PASS

7 Plot H5/8
2387~2400 <-30 -16 PASS
2483.5~2496.5 <-30 -16 PASS
30~2387 <-30 -26 PASS
2496.5~12500 <-30 -26 PASS

13 Plot H9/12
2387~2400 <-30 -16 PASS
2483.5~2496.5 <-30 -16 PASS

2.3.7.4.802.11n40 Test Result

Max Unwanted Emission Value
Channel Test Frequency (MHz) Refer to Plot Limit (dBm) Verdict
Max Value (dBm)

30~2387 <-30 -26 PASS
2496.5~12500 <-30 -26 PASS

1 Plot G1/4
2387~2400 <-30 -16 PASS
2483.5~2496.5 <-30 -16 PASS
30~2387 <-30 -26 PASS
2496.5~12500 <-30 -26 PASS

7 Plot G5/8
2387~2400 <-30 -16 PASS
2483.5~2496.5 <-30 -16 PASS
30~2387 <-30 -26 PASS
2496.5~12500 <-30 -26 PASS

13 Plot G9/12
2387~2400 <-30 -16 PASS
2483.5~2496.5 <-30 -16 PASS
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2.3.8. Test Plots
2.3.8.1. 802.11b

Keys\ght Spectrum Analyzer - Swept SA ==
RF 500 DC [ [ SENSE:INT] ALIGNAUTO |
Marker 1 2.387000000000 GHz ) Avg Type: Log-Pwr
PNO: Fast 0 Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 22 dB

Ref Offset 11 dB Mkr1 2.387 0 GHz

1L%gB!div Ref 13.00 dBm J -43.894 dBm

Start 0.030 GHz Stop 2.387 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.600 ms (1001 pts)

IMSG ISTATUS

(Plot B1: Channel 1 30MHz — 2387MHz)

|_ Keyzight Spectrum Analyzer - Swept SA (==
RE 'sog bc | [ SENSE:INT ALIGN AUTO | 03:33:02 PM Dec 06, 2018
Marker 1 2.399792000000 GHz . Avg Type: Log-Pwr
PNO: Wide 5o Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 22 dB

Mkr1 2.399 792 GHz
Ref Offset 11 dB
1LDgB!d|v RZf 135.?]0 dBm -41.464 dBm

Start 2.387000 GHz Stop 2.400000 GHz
#Res BW 1.0 MHz #/BW 1.0 MHz Sweep 1.000 ms (1001 pts)

IMSG STATUS

(Plot B2: Channel 1 _2387MHz —2400MHz)
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(=8

|_ Keysight Spectrum Analyzer - Swept SA
LXi RF Q  DC SENSE:INT]

ALIGN AUTO

03:35:16 PMDec 06, 2018

Marker 1 2.48415300000 GHz

PNO: Wide [0 1Tig: FreeRun
IFGain:Low #Atten: 22dB

Ref Offset 11 dB
Ref 13.00 dBm

— — ) —
Start 2.483500 GHz
#Res BW 1.0 MHz

IMSG

#VBW 1.0 MHz

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

Mkr1 2.484 163 GHz
-45.838 dBm

Stop 2.496500 GHz
Sweep 1.000 ms (1001 pts)

STATUS

(Plot B3: Channel 1 2483.5 MHz —2496.5 MHz)

' Keysight Spectrum Analyzer - Swept SA

B

RE 500 DC | | SENSE:INT|

ALIGN AUTO | 03:36:32 PMDec 06,2018

]
Marker 1 3.736934000000 GHz

PNO: Fast GO Trig: Free Run
IFGain:Low #Atten: 22 dB

Ref Offset 11 dB

Start 2.497 GHz
#Res BW 1.0 MHz

IMSG

#VBW 1.0 MHz

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

Mkr1 3.737 GHz
-42.818 dBm

Stop 12.500 GHz
Sweep 16.73 ms (1001 pts)

ISTATUS

(Plot B4: Channel 1 2496.5 MHz — 12500 MHz)
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(=8

|_ Keysight Spectrum Analyzer - Swept SA

RF 500 DC SENSE:INT]

ALIGN AUTO

03:42:48 PMDec 06,2018

Marker 1 2.363430000000 GHz )
PNO: Fast G  Irig: FreeRun
IFGain:Low #Atten: 22dB

Ref Offset 11 dB
Ref 13.00 dBm

— —
Start 0.030 GHz
#Res BW 1.0 MHz

MSG

#VBW 1.0 MHz

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

Mkr1 2.363 4 GHz
-44.133 dBm

Stop 2.387 GHz
Sweep 1.600 ms (1001 pts)

STATUS

(Plot BS: Channel 7 30MHz — 2387MHz)

' Keysight Spectrum Analyzer - Swept SA

B

RE [s00" bc ] | | SENSE:INT]

ALIGN AUTO |

Lxi

Marker 1 2.399181000000 GHz )
PNO: Wide GO Trig: Free Run
IFGain:Low #Atten: 22 dB

Ref Offset 11 dB

10 dBidiv Ref 13.00 dBm
Log

Start 2.387000 GHz
#Res BW 1.0 MHz

IMSG

#VBW 1.0 MHz

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

Mkr1 2.399 181 GHz
-41.357 dBm

Stop 2.400000 GHz
Sweep 1.000 ms (1001 pts)

ISTATUS

(Plot B6: Channel 7 2387MHz —2400MHz)

Page 34 of 73




Report No.: SET2019-10796

o Keysight SpEEtrum Analyzer - 9weptSA = =R
50 Q SENSE:INT) ALIGN AUTO | 03:44:21 PMDec 06, 2018
Marker 1 2. 491469000000 GHz ) Avg Type: Log-Pwr
PNO: Wide 0 Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 22 dB

Mkr1 2.491 469 GHz
Ref Offset 11 dB
1LDgBid|v RZf 1:?e00 dBm -40.448 dBm

Start 2.483500 GHz e Stop 2.496500 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

MSG STATUS

(Plot B7: Channel 7 2483.5 MHz —2496.5 MHz)

Keys\ght Spectrum Analyzer - Swept SA ==
RF 500 DC [ [ SENSE:INT] ALIGN AUTO | 03:45:02 PMDec 06, 2018
Marker 1 3.836969000000 GHz ) Avg Type: Log-Pwr
PNO: Fast 0 Trig: Free Run Avg|Hold: 40/100
IFGain:Low #Atten: 22 dB

Mkr1 3.837 GHz
Ref Offset 11 dB
1L%gB!div _Rgf jzis.eqpiBm -42.520 dBm

Start 2.497 GHz Stop 12.500 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 16.73 ms (1001 pts)

IMSG ISTATUS

(Plot B8: Channel 7 2496.5 MHz — 12500 MHz)
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e Keysight Spectrum Analyzer - Swept SA ==
Lxi RF 508 DC SENSE:INT] ALIGN AUTO | 03:52:58 PMDec 06,2018
Marker 1 2.387000000000 GHz Avg Type: Log-Pwr

PNO: Fast 0 Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 22 dB

Mkr1 2.387 0 GHz
Ref 13.00 dBm 44.216 dBm

Start 0.030 GHz Stop 2.387 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.600 ms (1001 pts)

MSG STATUS

(Plot B9: Channel 13 30MHz — 2387MHz)

e Keysight Spectrum Analyzer - Swept SA = =
L RF 500 OC | [ SENSE:INT] ALIGN AUTO. | 03:51:51 PMDec 06, 2018
Marker 1 2.394917000000 GHz Avg Type: Log-Pwr

PNO: Wide 50 Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 22 dB
Mkr1 2.394 917 GHz

Ref Offset 11 dB -43.141 dBm

Start 2.387000 GHz Stop 2.400000 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

IMSG ISTATUS

(Plot B10: Channel 13 2387MHz —2400MHz)
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e Keysight Spectrum Analyzer - Swept SA ==
Lxi RF 508 DC SENSE:INT] ALIGN AUTO | 03:59:06 PMDec 06,2018
Marker 1 2.483500000000 GHz Avg Type: Log-Pwr

PNO: Wide 50 Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 22 dB

Mkr1 2.483 500 GHz
Ref Offset 11 dB
1L%gB!div R:'ef 235.e00 =T -26.402 dBm

Start 2.483500 GHz Stop 2.496500 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

MSG STATUS

(Plot B11: Channel 13 2483.5 MHz —2496.5 MHz)

e Keysight Spectrum Analyzer - Swept SA = =
L RF 500 OC | [ SENSE:INT] ALIGN AUTO. | 03:57:58 PMDec 06, 2018
Marker 1 3.846972500000 GHz Avg Type: Log-Pwr

PNO: Fast 0 Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 22 dB
Mkr1 3.847 GHz

Ref Offset 11 dB -42.785 dBm

Start 2.497 GHz Stop 12.500 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 16.73 ms (1001 pts)

IMSG ISTATUS

(Plot B12: Channel 13_2496.5 MHz — 12500 MHz)
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2.3.8.2.802.11g

. Keysight Spectrum Analyzer - Swept SA =R
[T 500 DC | T SENSE:INT] | ALIGN AUTO [ 03:32:03 PMDec 06, 2018

Marker 1 2.387000000000 GHz ) Avg Type: Log-Pwr
PNO: Fast GO Trig: Free Run Avg|Held:>100/100

IFGain:Low #Atten: 22 dB

Mkr1 2.387 0 GHz
Ref Offset 11 dB
10 dBidiv Rfaf 1§.e00 dBm -33.258 dBm

Start 0.030 GHz Stop 2.387 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.600 ms (1001 pts)

MSG ISTATUS

(Plot E1: Channel 1 30MHz — 2387MHz)

' Keysight Spectrum Analyzer - Swept SA EE =
R [500 DC | SENSE:INT, ALIGN AUTO | 03:39:16 PMDec 06, 2018

Marker 1 2.399987000000 GHz . Avg Type: Log-Pwr %
PNO: Wide GO Trig: Free Run Avg|Hoeld:>100/100 TYPE

IFGain:Low #Atten: 22 dB

Ref Offset 11 dB Mkr1 2.399 987 GHz
Ref 23.00 dBm

Start 2.387000 GHz Stop 2.400000 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

MSG STATUS

(Plot E2: Channel 1 _2387MHz —2400MHz)
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s Keysight Spectrum Analyzer - Swept SA ==
) | RF 500 DC SENSE:INT ALIGN AUTO 03:35:34 PMDec 06, 2018
Marker 1 2.487543000000 GHz ) Avg Type: Log-Pwr
PNO: Wide G0 1Mig: FreeRun Avg|Hold:>100/100
#Atten: 22 dB

IFGain:Low

Ref Offset 11 dB
Ref 13.00 dEm

Stop 2.496500 GHz
Sweep 1.000 ms (1001 pts)

R VLA
Start 2.483500 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz
1sG | STATUS

MSG

(Plot E3: Channel 1 2483.5 MHz —2496.5 MHz)

. Keysight Spectrum Analyzer - Swept SA =R
RE [500 bC | | SENSE:INT)| | ALIGN AUTO 03:36:56 PMDec 06, 2018
Marker 1 5.127420500000 GHz ) Avg Type: Log-Pwr y
PNO: Fast GO Trig: Free Run Avg|Held:>100/100
IFGain:Low #Atten: 22 dB
Mkr1 5.127 GHz

Ref Offset 11 dB
1L%gBidiv Ref 13.00 dBm -42.547 dBm
=

T Stop 12.500 GHz
Sweep 16.73 ms (1001 pts)

Start 2.497 GHz
#Res BW 1.0 MHz #/BW 1.0 MHz
= STATUS

MSG

(Plot E4: Channel 1 _2496.5 MHz — 12500 MHz)
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=R =

ALIGN AUTO

SENSE:INT]

03:42:39 PM Dec 06, 2018

Avg Type: Log-Pwr

s Keysight Spectrum Analyzer - Swept SA
) | RF 500 DC

Marker 1 2.349288000000 GHz

Ref Offset 11 dB
Ref 13.00 dEm

Start 0.030 GHz
#Res BW 1.0 MHz

MSG

PNO: Fast G0
IFGain:Low

Trig: Free Run
#Atten: 22 dB

#/BW 1.0 MHz

Avg|Hold:>100/100

Mkr1 2.349 3 GHz
-44.842 dBm

Stop 2.387 GHz
Sweep 1.600 ms (1001 pts)

STATUS

(Plot E5: Channel 7 30MHz — 2387MHz)

[P | e

. Keysight Spectrum Analyzer - Swept SA

SENSE:INT)

[ 03:43:47 PMDec 06, 2018

ALIGN AUTO
Avg Type: Log-Pwr

[500 DC |

RE
Marker 1 2.399181000000 GHz

Ref Offset11 dB
Ref 13.00 dBm

Start 2.387000 GHz
#Res BW 1.0 MHz

MSG

Trig: Free Run

PNO: Wide SO
™ #Atten: 22dB

IFGain:Low

#/BW 1.0 MHz

Avg|Hold:>100/100

Mkr1 2.399 181 GHz
-40.826 dBm
—1

Stop 2.400000 GHz
Sweep 1.000 ms (1001 pts)

ISTATUS

(Plot E6: Channel 7 2387MHz —2400MHz)

Page 40 of 73



Report No.: SET2019-10796

=R =

ALIGN AUTO 03:44:27 PMDec 06, 2018

o Keysight Spectrum Analyzer - Swept SA
) SENSE:INT
Avg Type: Log-Pwr

Marker 1

Start 2.483500 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz
STATUS

MSG

RF 50Q DC

2.483539000000 GHz
Avg|Hold:>100/100

PNO: Wide G0 1Mig: FreeRun
IFGain:Low #Atten: 22 dB

Mkr1 2.483 539 GHz

-41.704 dBm

Ref Offset 11 dB
Ref 13.00 dEm

—_—
Stop 2.496500 GHz
Sweep 1.000 ms (1001 pts)

(Plot E7: Channel 7 2483.5 MHz —2496.5 MHz)

[P | e

. Keysight Spectrum Analyzer - Swept SA
| SENSE:INT, [
Avg Type: Log-Pwr

03:45:14 PMDec 06, 2018

ALTGN AUTO

Mar|

10d
Log

7 Y ' T TR -m )
) FMMW“VKP w’“‘" B .HMHW ) "M“u

RE [500 Dc |
ker 1 9.829065500000 GHz )
PNO: Fast GO Trig: Free Run Avg|Held: 10/100
IFGain:Low #Atten: 22 dB

Mkr1 9.829 GHz
-44.635 dBm

Ref Offset11 dB
]

Bidiv  Ref 13.00 dBm

J | M S I Curarl T e

T Stop 12.500 GHz
Sweep 16.73 ms (1001 pts)

Start 2.497 GHz
#Res BW 1.0 MHz #/BW 1.0 MHz
= STATUS

MSG

(Plot E8: Channel 7 _2496.5 MHz — 12500 MHz)
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s Keysight Spectrum Analyzer - Swept SA ==
) | _RF 500 DC SENSE:INT ALIGN AUTO 03:52:53 PMDec 06, 2018
Marker 1 2.379929000000 GHz ) Avg Type: Log-Pwr

PNO: Fast (50  1rig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 22 dB
Mkr1 2.379 9 GHz
-44.633 dBm

Ref Offset 11 dB
Ref 13.00 dEm

Stop 2.387 GHz
Sweep 1.600 ms (1001 pts)

Start 0.030 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz
STATUS

MSG

(Plot E9: Channel 13 30MHz — 2387MHz)

' Keysight Spectrum Analyzer - Swept SA E=E
RE [500 DC | | SENSE:INT, [ ALIGN AUTO 03:51:43 PMDec 06, 2018
Marker 1 2.390146000000 GHz ) Avg Type: Log-Pwr 4
PNO: Wide G Trig: Free Run Avg|Held:>100/100
IFGain:Low #Atten: 22 dB —
Mkr1 2.390 146 GHz

-44.682 dBm

Ref Offset11 dB
]

Ref 13.00 dBm

7.0 -n|‘|"|-'., T S “""l"""‘|'l' ,,'.,..,.'- |r,.,.- |"P'“- |,- r!!-m

Start 2.387000 GHz T Stop 2.400000 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)
STATUS

MSG

(Plot E10: Channel 13 2387MHz —2400MHz)
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e Keysight Spectrum Analyzer - Swept SA = =R
) [ RF 500 DC SENSE:INT) ALTGN AUTO 04:01:46 PM Dec 06, 2018
Marker 1 2.484839000000 GHz ) Avg Type: Log-Pwr

PNO: Wide G0 Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 22 dB
Mkr1 2.484 839 GHz
-26.208 dBm

Ref Offset 11 dB
Ref 23.00 dEm

N ]
Start 2.483500 GHz Stop 2.496500 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)
STATUS

MSG

(Plot E11: Channel 13 2483.5 MHz —2496.5 MHz)

. Keysight Spectrum Analyzer - Swept SA =R
RE [ 500 DC | [ SENSE:INT [ ALTGN AUTO 03:57:20 PMDec 06, 2018
Marker 1 2.496500000000 GHz ) Avg Type: Log-Pwr :
PNO: Fast GO Trig: Free Run Avg|Held: 55/100
IFGain:Low #Atten: 22 dB
Mkr1 2.497 GHz

-37.680 dBm

Ref Offset11 dB
]

10 dBidiv ~ Ref 23.00 dBm
Log

T Stop 12.500 GHz
Sweep 16.73 ms (1001 pts)

Start 2.497 GHz
#Res BW 1.0 MHz #/BW 1.0 MHz
= STATUS

MSG

(Plot E12: Channel 13 2496.5 MHz — 12500 MHz)
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2.3.8.3.802.11n20

. Keysight Spectrum Analyzer - Swept SA =R
i | RF [500 bC | | SENSE:INT| | ALIGN AUTO | 03:31:16 PMDec 06, 2018
Marker 1 2.387000000000 GHz Avg Type: Log-Pwr

PNO: Fast GO Trig: Free Run Avg|Held:>100/100
IFGain:Low #Atten: 22 dB

Mkr1 2.387 0 GHz
Ref Offset 11 dB
1L%gBidiv Rfaf 1§.e00 dBm -32.353 dBm

Start 0.030 GHz _ Stop 2.387 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.600 ms (1001 pts)

MSG ISTATUS

(Plot H1: Channel 1 30MHz — 2387MHz)

s Keysight Spectrum Analyzer - Swept SA =S
| Q DC | SENSE:INT)| ALIGN AUTO ‘ 03:40:28 PM Dec 06,2018
000000 GHz Avg Type: Log-Pwr 224
PNO: Wide o  Trig: FreeRun AvglHold:>100/100
IFGain:Low #Atten: 22 dB

RF
Marker 1 2.39688

Mkr1 2.396 880 GHz

Ref Offset 11 dB -21.398 dBm

Start 2.387000 GHz \ Stop 2.400000 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

MSG STATUS

(Plot H2: Channel 1 _2387MHz —2400MHz)
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s Keysight Spectrum Analyzer - Swept SA ==
) | RF 500 DC SENSE:INT ALIGN AUTO 03:35:45 PMDec 06, 2018
Marker 1 2.491508000000 GHz ) Avg Type: Log-Pwr
PNO: Wide G0 1Mig: FreeRun Avg|Hold:>100/100
#Atten: 22 dB
Mkr1 2.491 508 GHz

IFGain:Low

-46.204 dBm

Ref Offset 11 dB
Ref 13.00 dEm

Stop 2.496500 GHz
Sweep 1.000 ms (1001 pts)

R VLA
Start 2.483500 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz
1sG | STATUS

MSG

(Plot H3: Channel 1 2483.5 MHz —2496.5 MHz)

. Keysight Spectrum Analyzer - Swept SA =R
RE [500 bC | | SENSE:INT)| | ALIGN AUTO 03:37:04 PMDec 06, 2018
Marker 1 5.047392500000 GHz ) Avg Type: Log-Pwr y
PNO: Fast GO Trig: Free Run Avg|Held:>100/100
IFGain:Low #Atten: 22 dB
Mkr1 5.047 GHz

Ref Offset 11 dB
1L%gBidiv Ref 13.00 dBm -42.200 dBm
=

T Stop 12.500 GHz
Sweep 16.73 ms (1001 pts)

Start 2.497 GHz
#Res BW 1.0 MHz #/BW 1.0 MHz
= STATUS

MSG

(Plot H4: Channel 1 2496.5 MHz — 12500 MHz)
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s Keysight Spectrum Analyzer - Swept SA ==
) | RF 500 DC SENSE:INT ALIGN AUTO 03:42:30 PMDec 06, 2018
Marker 1 2.370501000000 GHz ) Avg Type: Log-Pwr

PNO: Fast (50  1rig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 22 dB

Mkr1 2.370 5 GHz
Ref 13.00 dBm -44.509 dBm

Start 0.030 GHz Stop 2.387 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.600 ms (1001 pts)

MSG STATUS

(Plot H5: Channel 7 30MHz — 2387MHz)

. Keysight Spectrum Analyzer - Swept SA =R
RF [500 DC | | SENSE:INT] | ALTGN AUTO_ <] 03:43:52 PM Dec 06, 2018
Marker 1 2.399909000000 GHz Avg Type: Log-Pwr

PNO: Wide G0 Trig: Free Run Avg|Hold:>100/100
|FGain:Low #Atten: 22 dB

Mkr1 2.399 909 GHz
Ref Offset 11 dB
1L%gBidiv Rfaf 1§.e00 dBm -41.842 dBm

Start 2.387000 GHz Stop 2.400000 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

MSG ISTATUS

(Plot H6: Channel 7_2387MHz —2400MHz)
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=R =

03:44:29 PM Dec 06, 2018

s Keysight Spectrum Analyzer - Swept SA
) | RF 500 DC

Marker 1 2.491963000000 GHz

Ref Offset 11 dB
Ref 13.00 dEm

R IEEVLIRATS IR
Start 2.483500 GHz
#Res BW 1.0 MHz

MSG

PNO: Wide 0
IFGain:Low

SENSE:INT] ALIGN AUTO

Avg Type: Log-Pwr
Trig: Free Run Avg|Hold:>100/100

#Atten: 22 dB

#/BW 1.0 MHz

STATUS

Mkr1 2.491 963 GHz
-41.631 dBm

Stop 2.496500 GHz
Sweep 1.000 ms (1001 pts)

(Plot H7: Channel 7 2483.5 MHz —2496.5 MHz)

[P | e

03:45:20 PM Dec 06, 2018

. Keysight Spectrum Analyzer - Swept SA
[500 DC |

RE
Marker 1 3.806958500000 GHz

Ref Offset11 dB

10 dBidiv  Ref 13.00 dBm
Log

Start 2.497 GHz
#Res BW 1.0 MHz

MSG

SENSE:INT) ALTGN AUTO

Trig: Free Run

PNO: Fast GO
™ #Atten: 22dB

IFGain:Low

#/BW 1.0 MHz

ISTATUS

Avg Type: Log-Pwr
Avg|Hold: 461100

Mkr1 3.807 GHz
-42.165 dBm
—1

Stop 12.500 GHz
Sweep 16.73 ms (1001 pts)

(Plot H8: Channel 7 _2496.5 MHz — 12500 MHz)
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=R =

ALIGN AUTO

SENSE:INT]

03:52:42 PM Dec 06, 2018

Avg Type: Log-Pwr

s Keysight Spectrum Analyzer - Swept SA
) | RF 500 DC

Marker 1 2.346931000000 GHz

Ref Offset 11 dB
Ref 13.00 dEm

Start 0.030 GHz
#Res BW 1.0 MHz

MSG

PNO: Fast G0
IFGain:Low

Trig: Free Run
#Atten: 22 dB

#/BW 1.0 MHz

Avg|Hold:>100/100

Mkr1 2.346 9 GHz
-44.311 dBm

Stop 2.387 GHz
Sweep 1.600 ms (1001 pts)

STATUS

(Plot H9: Channel 13 30MHz — 2387MHz)

[P | e

. Keysight Spectrum Analyzer - Swept SA

SENSE:INT)

[ 03:51:40 PMDec 06, 2018

ALIGN AUTO
Avg Type: Log-Pwr

[500 DC |

RE
Marker 1 2.399519000000 GHz

Ref Offset11 dB
Ref 13.00 dBm

Start 2.387000 GHz
#Res BW 1.0 MHz

MSG

Trig: Free Run

PNO: Wide SO
™ #Atten: 22dB

IFGain:Low

#/BW 1.0 MHz

Avg|Hold:>100/100

Mkr1 2.399 519 GHz
-43.579 dBm
—1

Stop 2.400000 GHz
Sweep 1.000 ms (1001 pts)

ISTATUS

(Plot H10: Channel 13 2387MHz —2400MHz)
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e Keysight Spectrum Analyzer - Swept SA = =R
) [ RF 500 DC SENSE:INT) ALTGN AUTO 03:55:45 PM Dec 06, 2018
Marker 1 2.484189000000 GHz ) Avg Type: Log-Pwr

PNO: Wide 0 Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 22 dB

Mkr1 2.484 189 GHz

Ref Offset 11 dB
1L%gdBidiv Ref 23.00 dEBm -27.803 dBm

130 -
3.00 -

i ]
Start 2.483500 GHz Stop 2.496500 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

MSG STATUS

(Plot H11: Channel 13 2483.5 MHz —2496.5 MHz)

. Keysight Spectrum Analyzer - Swept SA =R
RE [ 500 DC | [ SENSE:INT [ ALTGN AUTO | 03:56:39 PMDec 06, 2018
Marker 1 2.496500000000 GHz ) Avg Type: Log-Pwr :
PNO: Fast GO Trig: Free Run Avg|Held:>100/100
IFGain:Low #Atten: 22 dB

Mkr1 2.497 GHz

Ref Offset 11 dB
1L%gBidiv Ref 23.00 dBm -39.233 dBm
=

Start 2.497 GHz Stop 12.500 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 16.73 ms (1001 pts)

MSG ISTATUS

(Plot H12: Channel 13 2496.5 MHz — 12500 MHz)
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2.3.8.4.802.11n40

. Keysight Spectrum Analyzer - Swept SA =R
i | RF [500 bC | | SENSE:INT| | ALIGN AUTO | 03:41:47 PMDec 06, 2018
Marker 1 2.387000000000 GHz Avg Type: Log-Pwr

PNO: Fast GO Trig: Free Run Avg|Held:>100/100
IFGain:Low #Atten: 22 dB

Mkr1 2.387 0 GHz
Ref Offset 11 dB
1L%gBidiv Rfaf 1§.e00 dBm -30.758 dBm

Start 0.030 GHz _ Stop 2.387 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.600 ms (1001 pts)

MSG ISTATUS

(Plot G1: Channel 1 30MHz — 2387MHz)

s Keysight Spectrum Analyzer - Swept SA =S
| Q DC | SENSE:INT)| ALIGN AUTO ‘ 03:41:19 PMDec 06,2018
000000 GHz Avg Type: Log-Pwr 224
PNO: Wide o  Trig: FreeRun AvglHold:>100/100
IFGain:Low #Atten: 22 dB

RF
Marker 1 2.39355

Mkr1 2.393 552 GHz

Ref Offset 11 dB -26.437 dBm

Start 2.387000 GHz \ Stop 2.400000 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

MSG STATUS

(Plot G2: Channel 1 2387MHz —2400MHz)
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s Keysight Spectrum Analyzer - Swept SA ==
) | RF 500 DC SENSE:INT ALIGN AUTO 03:35:49 PMDec 06, 2018
Marker 1 2.487881000000 GHz ) Avg Type: Log-Pwr
PNO: Wide G0 1Mig: FreeRun Avg|Hold:>100/100
IFGain:Low #Atten: 22 dB
Mkr1 2.487 881 GHz

-45.861 dBm

Ref Offset 11 dB
Ref 13.00 dEm

Stop 2.496500 GHz
Sweep 1.000 ms (1001 pts)

R VLA
Start 2.483500 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz
1sG | STATUS

MSG

(Plot G3: Channel 1 2483.5 MHz —2496.5 MHz)

. Keysight Spectrum Analyzer - Swept SA =R
RE [500 bC | | SENSE:INT)| | ALIGN AUTO 03:37:14 PMDec 06, 2018
Marker 1 5.127420500000 GHz ) Avg Type: Log-Pwr y
PNO: Fast GO Trig: Free Run Avg|Held:>100/100
IFGain:Low #Atten: 22 dB
Mkr1 5.127 GHz

Ref Offset 11 dB
1L%gBidiv Ref 13.00 dBm -42.547 dBm
=

T Stop 12.500 GHz
Sweep 16.73 ms (1001 pts)

Start 2.497 GHz
#Res BW 1.0 MHz #/BW 1.0 MHz
= STATUS

MSG

(Plot G4: Channel 1 _2496.5 MHz — 12500 MHz)
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=R =

ALIGN AUTO

SENSE:INT]

03:42:19 PMDec 06, 2018

Avg Type: Log-Pwr

s Keysight Spectrum Analyzer - Swept SA
) | RF 500 DC

Marker 1 2.387000000000 GHz

Ref Offset 11 dB
Ref 13.00 dEm

Start 0.030 GHz
#Res BW 1.0 MHz

MSG

PNO: Fast G0
IFGain:Low

Trig: Free Run
#Atten: 22 dB

#/BW 1.0 MHz

Avg|Hold:>100/100

Mkr1 2.387 0 GHz
-43.498 dBm

Stop 2.387 GHz
Sweep 1.600 ms (1001 pts)

STATUS

(Plot G5: Channel 7 30MHz — 2387MHz)

[P | e

. Keysight Spectrum Analyzer - Swept SA

SENSE:INT)

[ 03:43:54 PMDec 06, 2018

ALIGN AUTO
Avg Type: Log-Pwr

[500 DC |

RE
Marker 1 2.397933000000 GHz

Ref Offset11 dB
Ref 13.00 dBm

Start 2.387000 GHz
#Res BW 1.0 MHz

MSG

Trig: Free Run

PNO: Wide SO
™ #Atten: 22dB

IFGain:Low

#/BW 1.0 MHz

Avg|Hold:>100/100

Mkr1 2.397 933 GHz
-41.450 dBm
—1

Stop 2.400000 GHz
Sweep 1.000 ms (1001 pts)

ISTATUS

(Plot G6: Channel 7 _2387MHz —2400MHz)
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e Keysight Spectrum Analyzer - Swept SA = =R
) [ RF 500 DC SENSE:INT) ALTGN AUTO 03:44:38 PM Dec 06, 2018
Marker 1 2.483994000000 GHz ) Avg Type: Log-Pwr

PNO: Wide G0 Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 22 dB
Mkr1 2.483 994 GHz
-41.609 dBm

Ref Offset 11 dB
Ref 13.00 dEm

N ]
Start 2.483500 GHz Stop 2.496500 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)
STATUS

MSG

(Plot G7: Channel 7 2483.5 MHz —2496.5 MHz)

. Keysight Spectrum Analyzer - Swept SA =R
RE [ 500 DC | [ SENSE:INT [ ALTGN AUTO 03:45:28 PMDec 06, 2018
Marker 1 3.826965500000 GHz ) Avg Type: Log-Pwr :
PNO: Fast GO Trig: Free Run Avg|Held: 35/100
IFGain:Low #Atten: 22 dB
Mkr1 3.827 GHz

-41.911 dBm

Ref Offset11 dB
]

10 dBidiv  Ref 13.00 dBm
Log

, ....ni.ln.1 VMMMlm,LJMLNthL ol LJIMMM

T Stop 12.500 GHz
Sweep 16.73 ms (1001 pts)

Start 2.497 GHz
#Res BW 1.0 MHz #/BW 1.0 MHz
= STATUS

MSG

(Plot G8: Channel 7 2496.5 MHz — 12500 MHz)
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=R =

03:52:38 PM Dec 06, 2018

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

. Keysight Spectrum Analyzer - Swept SA
SENSE:INT|

RF 50Q DC

Marker 1 2.361073000000 GHz

Trig: Free Run

PNO: Fast G0
IFGain:Low #Atten: 22 dB

Mkr1 2.361 1 GHz
Ref Offset 11 dB
10 dBidiv RZf 1§.e00 dBm -45.728 dBm

Stop 2.387 GHz
Sweep 1.600 ms (1001 pts)

Start 0.030 GHz
#Res BW 1.0 MHz #/BW 1.0 MHz
e STATUS

MSG

(Plot G9: Channel 13 30MHz — 2387MHz)

[P | e

03:52:09 PMDec 06, 2018

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

. Keysight Spectrum Analyzer - Swept SA
[ SENSE:INT)

RE [500 " DC |

Marker 1 2.398908000000 GHz

Trig: Free Run

PNO: Wide G
IFGain:Low #Atten: 22 dB

Mkr1 2.398 908 GHz
Ref Offset 11 dB
1o dBidw Rfaf 1§e00 dBm -45.190 dBm

7 “‘r—"“’m M“ ) “M o m“““ 3

Stop 2.400000 GHz
Sweep 1.000 ms (1001 pts)

Start 2.387000 GHz
#Res BW 1.0 MHz #VBW 1.0 MHz
= STATUS

Channel 13 2387MHz —2400MHz)

(Plot G10:
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=R =

03:50:23 PM Dec 06, 2018

Keysight Spectrum Analyzer - Swept SA

SENSE:INT] ALIGN AUTO

[ RE 50 Q  DC

Marker 1 2.483942000000 GHz

Ref Offset 11 dB

1LD ngdw Ref 13.00 dEm

Center 2.490000 GHz_
#Res BW 1.0 MHz

PNO: Wide 0
IFGain:Low

Avg Type: Log-Pwr

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

#Atten: 22 dB

#/BW 1.0 MHz

STATUS

Mkr1 2.483 942 GHz

Sweep 1.000 ms (1001 pts)

-32.101 dBm

Span 13.00 MHz

MSG

(Plot G11: Channel 13 2483.5 MHz —2496.5 MHz)

[P | e

Keysight Spectrum Analyzer - Swept SA

ALIGN AUTO |

SENSE:INT)

03:48:32 PMDec 06, 2018

RE [500 DC |

Marker 1 2.496500000000 GHz

Ref Offset11 dB

10 dBidw Ref 13.00 dBm

Start 2.497 GHz
#Res BW 1.0 MHz

Avg Type: Log-Pwr

Trig: Free Run Avg|Hold: 651100

PNO: Fast GO
™ #Atten: 22dB

IFGain:Low

#/BW 1.0 MHz

ISTATUS

Mkr1 2.497 GHz
-34.970 dBm

Stop 12.500 GHz
Sweep 16.73 ms (1001 pts)

(Plot G12: Channel 13 2496.5 MHz — 12500 MHz)
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2.4. Antenna Power Error Measurement
24.1. Limit

Item Limits

Antenna Power | =3mW/MHz (FH form 2427 - 2470.75 MHz) =10mW/MHz (OFDM,
Density DS from 2400~2483.5MHz) =10 mW (Other from 2400~2483.5MHz)

Antenna Power | +20%, -80% (Base on manufacturer declare antenna power density)
Error

2.4.2. Measuring Instruments and setting

Please refer to section 4 in this report. The following table is the setting of the spectrum.

2.4.3. Test Procedures
1 A power meter is connected on the IF output port of the spectrum analyzer.

2 Adjust the spectrum analyzer to have the center frequency the same with the measured carrier.
RBW=VBW=1MHz, detector mode is positive peak. Turn off the averaging function and use zero
span.

3 The calibrating signal power shall be reduced to 0 dBm and it shall be verified that the power
meter reading also reduces by 10 dB.

4  Connect the equipment to be measured. Using the following settings of the spectrum analyzer in
combination with "max hold" function, find the frequency of highest power output in the power
envelope: center frequency equal to operating frequency; RBW & VBW: 1 MHz; detector mode:
positive peak; averaging: off; span: 3 times the spectrum width; amplitude: adjust for middle of the
instrument's range. The frequency found shall be recorded.

5 Set the center frequency of the spectrum analyzer to the found frequency and switch to zero span.
The power meter indicates the measured power density “Pt”.

6 Calculate antenna power density by the formula below PD = Pt + 10*log(1/x). x: The duty
cycle of the EUT in continuously transmitting mode

7 Antenna Power Error is definition that actual measure antenna power tolerance between + 20%
to - 80% power range that base on manufacturer declare the conducted power density.

2.4.4. Test Setup Layout

Power Meter !“D-_"O |

EUT
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2.4.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

2.4.6. Results of Antenna Power Error

Rate Power Limit
Frequency | ANT Power | ANT Power (mW / Antenna ‘
Test Voltage Channel 3 (4B M) (W) MHz) Mz) (mW/ I}’;r\:/oerr Verdict

MHz)

1 2412 6.55 452 5.0 10 -9.60 PASS

802.11b 7 2442 6.51 4.48 5.0 10 -10.40 PASS

13 2472 7.17 5.21 5.0 10 4.20 PASS

1 2412 6.60 4.57 4.5 10 1.56 PASS

802.11g 7 2442 6.49 4.45 4.5 10 -1.11 PASS

13 2472 6.59 4.56 4.5 10 1.33 PASS

1 2412 6.06 4.04 4.0 10 1.00 PASS

802.11n20 7 2442 6.02 3.99 4.0 10 -0.25 PASS

13 2472 6.04 4.02 4.0 10 0.50 PASS

2 2422 3.54 2.26 2.5 5 -9.60 PASS

802.11n40 7 2442 3.83 2.41 2.5 5 -3.60 PASS

11 2462 3.77 2.38 2.5 5 -4.80 PASS

Page 57 of 73




Report No.: SET2019-10796

2.5. Limitation of Collateral Emission of Receiver Measurement
2.5.1. Limit

Item Limits
=4nW (f<IGH
RX Spurious nW( 2)
Emission:
TISSION: 1 <5 00w (1GHZ=1)

2.5.2. Measuring Instruments and setting

Please refer to section 4 in this report. The following table is the setting of the spectrum.

Spectrum Parameter | Setting

Attenuation Auto

RB/VB 100 kHz (below 1GHz emissions) / 1 MHz (above 1GHz emissions)
Detector Peak

Trace Max Hold

Sweep Time Auto

2.5.3. Test Procedures

1 EUT has the continuous reception mode and fixed only one channelize.

2 Setting of SA is following as RB / VB: 100 kHz (below 1GHz emissions) / 1 MHz (above 1GHz
emissions) / Sweep time: Auto / Sweep Mode: Continuous sweep / Detect mode: Positive peak /
Trace mode: Max hold

3 SAset RB: 100kHz and VB: 100kHz. Then adjust to start frequency 30MHz and stop frequency
1000MHz. Search to mark peak reading value + cable loss shall be less than 4nW

4 SAset RB: IMHz and VB: 1MHz. Then adjust to start frequency 1000MHz and stop frequency
12500MHz. Search to mark peak reading value + cable loss shall be less than 20nW

5 If power level of lower emissions are more than 1/10 of limit (0.4nW for f < 1GHz, 2nW for >
1GHz), all those are to be indicated in the 2nd and 3rd lines. If others are 1/10 or less more of the
limit, no necessary to be indicated

2.5.4. Test Setup Layout

o [} )

EUT

Spectrum Analyzer

2.5.5. Test Deviation

There is no deviation with the original standard.

2.5.6. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.
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2.5.7. Test Result Limitation of Collateral Emission of Receiver

Test Voltage | Frequency grlj;ssl;(r;d (E/éarz) Limit (dBm) Verdict
2412MHz <-55 PASS
802.11b 2442MHz <-55 PASS
2472MHz <-55 PASS
2412MHz <-55 PASS
802.11g 2442MHz <-55 PASS
2472MHz <-55 =-54(I<1GH2); - ['ppgg
2412MHz <55 =-47(1GHz=1)  pgg
802.11N20 2442MHz <-55 PASS
2472MHz <-55 PASS
2422 MHz <-55 PASS
802.11N40 2442 MHz <-55 PASS
2462 MHz <-55 PASS
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2.5.8. Test Plots

Marker 1 780.780000000 MHz Avg Type: Log-Pwr
Trig: Fres Run AvgiHold-> 100102
BAten: 6 4B

Fef Offast 11 4B
Ref -3.00 dBm

Start 0.0300 GHz = ) ) " Stop 1.0000 GHz
#Res BIW 1.0 MHz FVBW 1.0 MHz Sweep 1.000 ms (1001 pts)

Avg Typs: Log-Pwr
Trig: Fres Run AgiHold> 100400
BAen: 648

FRef Offast 11 4B
Ref 7.00 dBm

Start 1.000 GHz = e ) " Stop 12.500 GHz
#Res BIW 1.0 MHz FVEW 1.0 MHz Sweep 19.20 ms (1001 pts)

Marker 1 741.980000000 MHz Avg Type: Log-Pwr
Trig. Fres Run AvgiHold> 100100

Fef Offast 11 4B
Ref -3.00 dBm

Start 0.0300 GHz = 5 ) " Stop 1.0000 GHz
#Res B 1.0 MHz FVBW 1.0 MHz Sweep 1.000 ms (1001 pts)

Avg Typs: Log-Pwr
-, Trig Fres Run AgiHold> 100400
BAnan: § 48

FRef Offast 11 4B
Ref 7.00 dBm

Start 1.000 GHz = ) ) " Stop 12.500 GHz
#Res BIW 1.0 MHz FVBW 1.0 MHz Sweep 19.20 ms (1001 pts)

Marker 1 836.070000000 MHz Avg Type: Log-Pwr
Trig: Fres Run AvgiHold-> 100102
BAten: 6 4B

Fef Offast 11 4B
Ref -3.00 dBm

Start 0.0300 GHz ) Stop 1.0000 GHz
#Res BIW 1.0 MHz FVBW 1.0 MHz Sweep 1.000 ms (1001 pts)

Avg Type: Log
Trig: Fres Run AugiHold: 12100
aAen: §.48

FRef Offast 11 4B
Ref 7.00 dBm

b Tk |

Start 1.000 GHz = ) ) " Stop 12.500 GHz
#Res BIW 1.0 MHz FVBW 1.0 MHz Sweep 19.20 ms (1001 pis)

(Plot F: Channel 13 _30M-12.5G)
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Marker 1 889.420000000 MHz

Trige Frea Run
adsen 6 4B

Start 0. z

#Res BW 1.0 MHz #VBW 1.0 MHz

Avg Typs: Log Pwe
Avg{Hold > 100400

PAFTT R

Trige Free Run
BAten: 6 4B

FRef Offast 11 4B
Ref 7.00 dBm

Start 1.4 z

#Res BW 1.0 MHz #VBW 1.0 MHz

Avg Typs- LogPwe
Avg{Hold > 100400

e b e

Stop 12.
Sweep 19.20 ms (1001 pis)

=y e—_—r—y

Marker 1 871.960000000 MHz
Trig: Frea Run
BAmen: 6 4B

Fef Offast 11 4B
Ref -3.00 dBm

NEY TSI T, S R ST

Start 0. z
#Res BIW 1.0 MHz FVBW 1.0 MHz

Avg Typs: Log Pwe
Avg{Hold > 100400

[ e——T

Trige Free Run

PR Fant
\ifisind.om BAtan: B 4B

’1

L el I L

#VBW 1.0 MHz

Avg Typs- LogPwe
Avg{Hold > 100400

e !

Stop 12. z
Sweep 19.20 ms (1001 pis)

Marker 1 788.540000000 MHz
Trig: Frea Run
BAmen: 6 4B

Fief Offaat 11 ¢
Refl 0 dB:

b

Start 0.0300 GHz
#Res BIW 1.0 MHz

#VBW 1.0 MHz

Avg Typs: Log Pwe
Avg{Hold > 100400

Stop 1.0000 GHz
Sweep 1.000 ms (1001 pts)

=y e—_—r—y

Trige Free Run
BAten: 648

FRef Offast 11 4B

el bV

[P

Start 1.000 GHz

#Res BW 1.0 MHz #VBW 1.0 MHz

Avg Typa- Log-Pwr
AgiHold > 100100

e L R L P

Stop 12.500 GHz
Sweep 19.20 ms (1001 pts)

(Plot F: Channel 13 30M-12.5G)
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Marker 1 871.960000000 MHz

el

Start 0. z
#Res BIW 1.0 MHz

Avg Typs: Log-Pue
Trig: Frea Run AvgiHold> 106108

n: 6 48

FRef Offast 11 4B
Ref 7.00 dBm

VPR TN A

Start 1.4 z

#VBW 1.0 MHz #Res BW 1.0 MHz

Avg Typs: Log-Pwr
Trig: Fres Run AgiHold> 100400

BAten: 6 4B

L

Stop 12.
#VBW 1.0 MHz Sweep 19.20 ms (1001 pis)

=y e—_—r—y

Marker 1 766.230000000 MHz

Fef Offast 11 4B
Ref -3.00 dBm

Start 0. z
#Res BIW 1.0 MHz

= [ e——T

Avg Typs: Log-Pue

Trig: Fres Run AwgiHold->100:100

BAten: 6 4B

#VBW 1.0 MHz

Avg Typs- LogPwe
Trig: Fres Run AvgiHold > 100400

BAten: 648

e

Stop 12. z
#VBW 1.0 MHz Sweep 19.20 ms (1001 pis)

-Mmk:r 1 936.890000000 MHz

Fief Offaat 11 ¢
Refl 0 dB:

Start 0.0300 GHz
#Res BIW 1.0 MHz

=y e—_—r—y

Avg Typs: Log-Pue
Trig: Fres Run AvgiHold:> 108408

BAten: 6 4B

FRef Offast 11 4B

) Start 1.000 GHz
#Res BIW 1.0 MHz

Stop 1.0000 GHz

#VBW 1.0 MHz Sweep 1.000 ms (1001 pts)

Avg Typs- L

ogFwr
Trig Fres Run AvgiHold:> 100100

BAten: 648

sy |

Stop 12.500 GHz
Sweep 19.20 ms (1001 pts)

#VBW 1.0 MHz

(Plot F: Channel 13 30M-12.5G)
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Marker 1 738.100000000 MHz

Start 0. z
#Res BIW 1.0 MHz

Trige Frea Run
adsen 6 4B

#VBW 1.0 MHz

Avg Typs: Log Pwe
Avg{Hold > 100400

FRef Offast 11 4B
Ref 7.00 dBm

Start 1.4 z
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#VBW 1.0 MHz
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Stop 12.
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Marker 1 690.570000000 MHz

Fef Offast 11 4B
Ref -3.00 dBm

Start 0. z
#Res BIW 1.0 MHz

Trige Free Run
BAten: 6 4B

#VBW 1.0 MHz

Avg Typs: Log Pwe
Avg{Hold > 100400
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#VBW 1.0 MHz
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Start 0.0300 GHz
#Res BIW 1.0 MHz
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#VBW 1.0 MHz

Avg Typs: Log Pwe
Avg{Hold > 100400

Sweep 1.000 ms (1001 pts)

=y e—_—r—y

FRef Offast 11 4B

Start 1.000 GHz
#Res BIW 1.0 MHz

Stop 1.0000 GHz

Marker 1 8.762500000000 GHz
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BAten: 648

Avg Typa- Log-Pwr
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1

PR (S0 S

#VBW 1.0 MHz

Stop 12.500 GHz
Sweep 19.20 ms (1001 pts)

(Plot I: Channel 11 30M-12.5G)
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2.6.  Transmission Antenna Gain (EIRP Antenna Power) Measurement
2.6.1. Limit

Item Limits

=16.91dBm/MHz (FH form 2427 - 2470.75 MHz)

EIRP Power | = 22.14dBm/MHz (OFDM,DS from 2400~2483.5MHz, OBW<26MHz)
Density =19.14dBm/MHz (OFDM, from 2400~2483.5MHz, OBW=26~38MH2z)

=22.14dBm (Other from 2400~2483.5MHz)

E.irp:
<12.14dBi (OFDM,DS form 2400-2483.5MHz)

Note: E.ILR.P will not be applied to the transmission antenna which has a gain of 2.14dBi or
less.

2.6.2. Measuring Instruments and setting

Please refer to section 4 in this report. The following table is the setting of the spectrum.

Spectrum Parameter | Setting
RB/VB IMHz
Detector Peak
Trace Max Hold
Sweep Time Auto

2.6.3. Test Procedures
I Set EUT ad measuring antenna at the same height and roughly facing each other.

2 Move the measuring antenna height up and down within & 50cm of EUT height and swing it to
find the maximum output of the measuring antenna. The output level at the spectrum analyzer is read
Sa 6GEGG'

3 Remove the EUT from the turn table and put the replacing antenna facing to measuring antenna
at same height. Set the standard signal generator (SSG) at same frequency and transmit on then
receive the signal

4  Swing the replacing antenna give a maximum receiving level.

5 Move the measuring antenna height up and down within + 50cm of replacing antenna height and
swing it to find the maximum receiving level.

6  Set SSG output power at Pt to give the equivalent output level of “E” or caluate Pt with SSG
output which gives the nearest of “E” and difference (+ 1dB). Record the Pt.

7 Calculate EIRP by the formula below EIRP = Gt — L + Pt.

Gt: gain of replacing antenna (dBi)
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L: feeder loss between SSG and replacing antenna
Pt: Output power of the SSG

7 If the antenna for the EUT has circular polarization, sum of V-field and H-field will be result if
measuring antenna is linear polarization.

2.6.4. Test Setup Layout

Meoszuring Anfenna

Spectrum AnalyzZer

Standard Antenna Meosuring Antenna
_____ L N
T T ¥05m
1 I
1.5m h T U sm™

2.6.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

2.6.6. Test Result EIRP Antenna Power

Mode Channel Fre.(MHz) EIRP (dBm/ MHz) Limit(dBm/MHz)
1 2412 8.42 22.14
20MHzBW 7 2442 8.35 22.14
13 2472 8.33 22.14
2 2422 432 19.14
40MHz BW 7 2442 4.38 19.14
11 2462 441 19.14
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2.7.  Transmission Radiation Angle Width (3dB Beamwidth) Measurement
2.7.1. Limit

Item Limits

360/A (If A<1; then A=1) A = {EIRP Power [mW] / 16.36 for DS, OFDM}
or A = {EIRP Power [mW] /4.9 for FH}

3dB antenna
beam width

Note: This test item will not be applied to the transmission antenna which has a gain of
2.14dBi or less

2.7.2. Measuring Instruments and setting

Please refer to section 4 in this report. The following table is the setting of the spectrum.

Spectrum Parameter | Setting
RB 1 MHz
VB 1 KHz

Y scale 5dB
Detector Peak
Trace Max Hold

2.7.3. Test Procedures
1 Set EUT and measuring antenna at the same height and roughly facing each other.

2 Set spectrum analyzer with condition in section 3.7.2 and tune reference level to observe
receving signal position.

3 Rotate directions of the EUT horizontally and ertically to find the maximum receiving power.

4 Move the measuring antenna height up and down within + 50cm of EUT height and swing it to
find the maximum output of measuring antenna. The output level at the spectrum analyzer is read as
‘CE”

5 Calculate permitted radiation angle in horizontal and vertical using EIRP measured in another
test method.

6 Calculate 3dB antenna beam width by the formula below 360/A (If A<1; then A=1). A= {EIRP
Power [mW]/ 16.36 for DS, OFDM} or A = {EIRP Power [mW] /4.9 for FH}
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2.7.4. Test Setup Layout

Meosuring Anfenna

.. I

Spectrum Analyzer

2.7.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

2.7.6. Test Result of Transmission Radiation Angle Width (3dB Beamwidth)

Calculate Result:

EIRP EIRP
Mode Channel Fre.(MHz) 3dB Beamwidth
(dBm/ MHz) (mW/ MHz)

1 2412 8.42 6.95 10.05
20MHz BW

7 2442 8.35 6.84 10.14

13 2472 8.33 6.81 10.53

2 2422 4.32 2.70 20.37
40MHz BW 7 2442 4.38 2.74 20.19

11 2462 441 2.76 20.37
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2.8. Radio Interference Prevention Capability Measurement

2.8.1. Limit

Item Limits

Identification | > 48 bits

2.8.2. Measuring Instruments and Setting
N/A
2.8.3. Test Procedures

1  In the case that the EUT has the function of automatically transmitting the identification code: a.
Transmit the predetermined identification codes form EUT. b. Check the transmitted identification
codes with the demodulator.

2 In the case of receiving the identification code: a. Transmit the predetermined identification
codes form the counterpart. b. Check if communication is normal. c¢. Transmit the signals other than

predetermined ID codes form the counterpart. d. check if the EUT stops the transmission, or if it
displays that identification codes are different from the predetermined ones.

2.8.4. Test Setup Layout

- D ©

Attenuator
External Tester 208 EUT

2.8.5. Test Deviation

There is no deviation with the original standard.
2.8.6. EUT Operation during Test
The EUT was programmed to be in continuously transmitting mode.

2.8.7. Test Result of Radio Interference Prevention Capability
2.8.7.1. 802.11b Test Result:

Test Result :
Channel (ID Code) Verdict
GOOD PASS
7 GOOD PASS
13 GOOD PASS
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2.8.7.2. 802.11g Test Result:

2.8.7.4.802.11n40 Test Result:

Radio Interference Prevention
Channel Capability Verdict
(bits)
1 GOOD PASS
7 GOOD PASS
13 GOOD PASS
2.8.7.3. 802.11n20  Test Result:
Radio Interference Prevention
Channel Capability Verdict
(bits)
1 GOOD PASS
7 GOOD PASS
13 GOOD PASS
Radio Interference Prevention
Channel Capability Verdict
(bits)
3 GOOD PASS
6 GOOD PASS
9 GOOD PASS
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2.9.

1

Carrier Sense Capability Measurement
2.9.1. Limit

Item Limits

Good — EUT stop RF transmission signal after carrier inject to EUT.
Carrier Sense
(On 22.79 +Gr-20*log(f)dBm) (Gr:dBi; f:MHz) or 100mV/m)

2.9.2. Measuring Instruments and Setting

Please refer to section 4 in this report. The following table is the setting of the spectrum analyzer.

Spectrum Parameter | Setting
Attenuation Auto
RB/VB 1MHz
Span 0OMHz
Sweep Continuous
Detector Peak
Trigger mode Video

2.9.3. Test Procedures

SSG adjusted the frequency as same as the EUT transmitted signal and emitted the absence of

modulation from SSG and power level is (On 22.79+Gr-20*log(f)[dBm] (Gr: dBi; f: MHz). Then
turn off the RF signal of SSG.

2 EUT have transmitted the maximum modulation signal and fixed channelize.

3 Setting of SA is following as: RB:1MHz / VB:1MHz / SPAN: 50MHz / AT: 10dB /Ref: 0dBm /
Sweep time: Auto / Sweep Mode: Continuous sweep / Detect mode: Positive peak.

4  SSG RF Signal On.

5

EUT shall be stop the transmitted any signal and SSG RF Signal Off. Then EUT will be

continuous transmitted signal.

2.9.4. Test Setup Layout

— A
L | = PV &)
Attenuator Attenuator = - SV - -
3 A
Signal Generator 10 dB 10d8 EUT Peripheral

- e
—— Splitter

sle

Spectrum Analyzer

2.9.5. Test Deviation

There is no deviation with the original standard.
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2.9.6. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

2.9.7. Test Result of Carrier Sense Capability

2.9.7.1. 802.11b Test Result:

2.9.7.2. 802.11g Test Result:

2.9.7.3. 802.11n20 Test Result:

2.9.7.4.802.11n40 Test Result:

Channel Verdict
1 GOOD
7 GOOD
13 GOOD
Channel Verdict
1 GOOD
7 GOOD
13 GOOD
Channel Verdict
1 GOOD
7 GOOD
13 GOOD
Channel Verdict
3 GOOD
6 GOOD
9 GOOD
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2.10. Construction Protection Confirmation Method
2.10.1. Limit

The high-frequency section and modulation section of the radio equipment except for the antenna

system shall not be capable of being opened easily.

2.10.2. Confirmation Method

The RF and modulation portions are protected against illegal modification as following method:

Protected Method | Description

Module case following photo.

Special RF Use special Screw to fixed the house and cannot easy open. Please refer the
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3. Test Equipments Use

Description Manufacturer Model Serial No. Cal. Date Cal. Due Date
Spectrum Analyzer KEYSIGHT N9030A A160702554 2018.11.15 2019.11.14
Vector Signal
R&S SMU200A 105328 2019.04.01 2020.03.31
Generator
Signal Generator R&S SMB100A 177649 2019.04.01 2020.03.31
SAC-5MAC(E
Anechoic Chamber Albatross MC12.8%6.8*6 A0304210 2016.03.08 2020.03.07
4m)

Double ridge horn

antenna R&S HF906 100150 2019.04.27 2022.04.26
Power Meter R&S NRP-Z31 102872 2018/5/5 2019/5/5

Note 1: Equipments listed above have been calibrated and are in the period of validation.

** END OF REPORT **
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