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Applicant Mikrotikls SIA
Address Pernavas 46 Riga Latvia LV-1009
Manufacturer Mikrotikls SIA
Address Pernavas 46 Riga Latvia LV-1009

Product Designation

RouterBOARD wsAP 5Hac2nD

Brand Name

RouterBOARD

Test Model

WSAP ac lite

Date of test

Jun, 28, 2017 to Jul, 02, 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

Reviewed by

Approved by

SNOW . Ferg

Snow. Feng(Feng. Nianwei)

Por xse

Jul, 02, 2017

Bart Xie(Xie Xiaobin))

“v

Jul, 02, 2017

Solger Zhang(Zhang Hongyi)
Authorized Officer

Jul, 02, 2017
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2. GENERAL INFORMATION
2.1. PRODUCT DESCRIPTION

The EUT is designed as “Master ”. 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:15.78dBm; IEEE 802.119:14.45dBm; |IEEE
802.11n(20)mimo:16.22dBm; IEEE 802.11n(40)mimo:15.66dBm

Modulation

DSSS(DBPSK/DQPSK/CCK);OFDM(BPSK/QPSK/16-QAM/64-QAM)

Number of channels

11

Hardware Version

r2

Software Version

6.38.5

Antenna Designation

Internal Antenna

Number of transmit
chain

2(802.11b/g/n used two antennas,but only 802.11n support mimo)

Antenna Gain

1.5dBi

Power Supply

DC 24V

2.2. TABLE OF CARRIER FREQUENCYS

Frequency Band

Channel Number Frequency

2400~2483.5MHZ

2412 MHZ

2417 MHZ

2422 MHZ

2427 MHZ

2432 MHZ

2437 MHZ

2442 MHZ

2447 MHZ

O [0 (N | o || W [N |

2452 MHZ

=
o

2457 MHZ

11 2462 MHZ

Note: For 20MHZ bandwidth system use Channel 1 to Channel 11
For 40MHZ bandwidth system use Channel 3 to Channel 9
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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 78 162 195 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: TV7WSAP5HAC2ND 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)

Transmit by 802.11n (40MHz) with Date rate (13.5/27/40.5/54.0/81.0/108.0/121.5/135.0)

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
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Iltem Equipment Model No. ID or Specification Remark
1 Vs::;e;iz’?;% WSAP ac lite TV7WSAP5HAC2ND EUT
2 PC SONY E1412AYCW Support
3 PC adapter SONY A13-040A3A 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 Compliant
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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.

ALL TEST EQUIPMENT LIST

Radiated Emission Test Site

Name of Equipment Manufacturer NI\I/IJ(r)r?t?elr Serial Number Calli_barzttion Cal:?)Lrjaetion
EMI Test Receiver ggm’zg ESCI 101417 July 5, 2016 | July 4, 2017
Trilog Ez;%"’,‘\jlj_b%‘ﬂ Z’;”te””a SCHWARZBECK| VULB9160 | 9160-3355 | July 5, 2016 | July 4, 2017
Signal Amplifier SCHWARZBECK| BBV 9475 9745-0013 | July 5, 2016 | July 4, 2017
RF Cable SCHWARZBECK| AK9515E 96221 July 5, 2016 | July 4, 2017
3m Anechoic Chamber CHENGYU 966 PTS-001 July 5, 2016 | July 4, 2017
MULT"D(E:Xr'](t:rEHZfSi“O”i”Q Max-Full MF-7802 [MF780208339|  N/A N/A
ACti‘(’ge}lf’ggN?Qtz‘inna Schwarzbeck | FMZzB1519 | 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
Conducted Emission Test Site
Name of Equipment Manufacturer NI\S:):;; Serial Number Calli_bi;ttion Callii)lrlaetion
EMI Test Receiver ggﬁ\?vzr% ESCI 101417 July 5, 2016 | July 4, 2017
Artificial Mains Network Narda L2-16B 000WX31025| July 7,2016 | July 6, 2017
Artificial 'EAA?'&S) Network Narda L2-16B | 000WX31026 | July 7, 2016 | July 6, 2017
RF Cable SCHWARZBECK| AK9515E 96222 July 5, 2016 | July 4, 2017
Shielded Room CHENGYU 843 PTS-002 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
Ant0:
Frtzg:ezr;cy Aver?ngenI:)ower Appllc(ztélri)lelts Pass or Fail
2.412 15.68 30 Pass
2.437 15.78 30 Pass
2.462 15.62 30 Pass
Antl:
Fre(‘gl;ezr)\cy Aver?dggrs)ower Appllijtél;)l_lmlts Pass or Fail
2.412 14.93 30 Pass
2.437 14.95 30 Pass
2.462 14.87 30 Pass
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TEST ITEM OUTPUT POWER
TEST MODE 802.11g with data rate 6
AntO:
FrigL'l_'ezr;cy Aver?dggnlj)ower Appllc(jtélri)lelts Pass or Fail
2412 14.23 30 Pass
2.437 14.37 30 Pass
2.462 14.45 30 Pass
Antl:
Fre(‘gl;ezr)\cy Aver?dggrs)ower Appllijtél;)l_lmlts Pass or Fail
2.412 13.87 30 Pass
2.437 13.82 30 Pass
2.462 13.95 30 Pass
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TEST ITEM OUTPUT POWER
TEST MODE 802.11n 20 with data rate 6.5
Port erETEy Average App_lic.able .
(GH2) E’dogvrﬁg Limits Pass or Fail
(dBm)
Ant0 2.412 13.08 30 Pass
2.437 13.17 30 Pass
2.462 13.05 30 Pass
Antl 2.412 13.27 30 Pass
2.437 13.25 30 Pass
2.462 13.09 30 Pass
Sum 2.412 16.19 30 Pass
2.437 16.22 30 Pass
2.462 16.08 30 Pass
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TEST ITEM OUTPUT POWER
TEST MODE 802.11n 40 with data rate 13.5
Port e Average App_lic_able _
(GH2) I(:’dogvn?; Limits Pass or Fail
(dBm)
Ant0 2412 12.87 30 Pass
2.437 12.69 30 Pass
2.462 12.72 30 Pass
Antl 2.412 12.42 30 Pass
2.437 12.44 30 Pass
2.462 12.49 30 Pass
Sum 2.412 15.66 30 Pass
2.437 15.58 30 Pass
2.462 15.62 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
[] @) ©
T

RF Cable

EUT
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TEST ITEM 6DB BANDWIDTH
TEST MODE 802.11b with data rate 11
AntO0:

LIMITS AND MEASUREMENT RESULT

Applicable Limits

Applicable Limits
Test Data (MHz) Criteria
Low Channel 10.10 PASS
>500KHZ Middle Channel 10.12 PASS
High Channel 10.09 PASS
Antl:
LIMITS AND MEASUREMENT RESULT
Applicable Limits
Applicable Limits
Test Data (MHz) Criteria
Low Channel 10.10 PASS
>500KHZ Middle Channel 10.12 PASS
High Channel 10.09 PASS
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TEST ITEM 6DB BANDWIDTH
TEST MODE 802.11g with data rate 54
AntO:

LIMITS AND MEASUREMENT RESULT

Applicable Limits

Applicable Limits
Test Data (MHz) Criteria
Low Channel 15.65 PASS
>500KHZ Middle Channel 15.33 PASS
High Channel 15.67 PASS
Antl:
LIMITS AND MEASUREMENT RESULT
Applicable Limits
Applicable Limits
Test Data (MHz) Criteria
Low Channel 15.68 PASS
>500KHZ Middle Channel 15.11 PASS
High Channel 15.64 PASS
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TEST ITEM 6DB BANDWIDTH
TEST MODE 802.11n 20 with data rate 65
AntO:

LIMITS AND MEASUREMENT RESULT

Applicable Limits

Applicable Limits
Test Data (MHz) Criteria
Low Channel 16.00 PASS
>500KHZ Middle Channel 15.36 PASS
High Channel 15.97 PASS
Antl:
LIMITS AND MEASUREMENT RESULT
Applicable Limits
Applicable Limits
Test Data (MHz) Criteria
Low Channel 15.96 PASS
>500KHZ Middle Channel 15.69 PASS
High Channel 15.69 PASS
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TEST ITEM 6DB BANDWIDTH
TEST MODE 802.11n 40 with data rate 135
AntO:

LIMITS AND MEASUREMENT RESULT

Applicable Limits

Applicable Limits
Test Data (MHz) Criteria
Low Channel 30.40 PASS
>500KHZ Middle Channel 29.68 PASS
High Channel 30.07 PASS
Antl:
LIMITS AND MEASUREMENT RESULT
Applicable Limits
Applicable Limits
Test Data (MHz) Criteria
Low Channel 32.55 PASS
>500KHZ Middle Channel 35.13 PASS
High Channel 32.83 PASS
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TEST PLOT OF BANDWIDTH FOR LOW CHANNEL

' Keysight Spectrum Analyzer - Occupied BW

[ ]

SENSE:INT] |

ALIGN AUTO [

Center Freq 2.41200000 GHz

(-
#IFGain:Low

Center Freq: 2.412000000 GHz
~ ) Trig: Free Run
#Atten: 30 dB

Radio Std: None Frequency

Avg|Hold:=10/M10
Radio Device: BTS

Ref 20.00 dBm

Center 2.412 GHz
#Res BW 100 kHz

Occupied Bandwidth

13.508 MHz
219.45 kHz
10.10 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kKHz

2.412000000 GHz

Span 30 MHz

Sweep 3.733 ms SF L

Total Power 19.2 dBm

% of OBW Power
xdB

STATUS

TEST PLOT OF BANDWIDTH FOR MIDDLE CHANNEL

. Keysight Spectrum Analyzer - Occupied BW

o[- ]

SENSE:INT|

ALTIGN AUTO -

Center Freq: 2.437000000 GHz
) Trig: FreeRun
—-—

#Atten: 30 dB

#FGain:Low

Ref 20.00 dBm

Center 2.437 GHz
#Res BW 100 kHz

Occupied Bandwidth
13.705 MHz
-31.251 kHz
10.12 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kHz

Radio Std: None Frequency

Avg|Hold:>10/10
Radio Device: BTS

Mkr1 2.43799 GHz

2.437000000 GHz

Span 30 MHz
Sweep 3.733 ms|

Total Power 19.8 dBm

% of OBW Power
x dB

IMSG

STATUS
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TEST PLOT OF BANDWIDTH FOR HIGH CHANNEL

' Keysight Spectrum Analyzer - Occupied BW

[ | ]

[ SENSE:INT] | ALIGN AUTO [ -

! RF s
Center Freq 2.462000000 GHz . Center Freq: 2.462000000 GHz

= Trig: Free Run
#FGain:Low #Atten: 30 dB

Radio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

Ref 20.00 dBm

Center 2.462 GHz
#Res BW 100 kHz

Occupied Bandwidth

13.529 MHz
Transmit Freq Error -254.61 kHz
x dB Bandwidth 10.09 MHz

#VBW 300 kHz

Total Power

% of OBW Power
xdB

Mkr1 2.46101 GHz

2.462000000 GHz

19.4 dBm

99.00 %
-6.00 dB

STATUS
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TEST PLOT OF BANDWIDTH FOR LOW CHANNEL

' Keysight Spectrum Analyzer - Occupied BW

[ ]

SENSE:INT] |

ALIGN AUTO [

! RF s %
Center Freq 2.412000000 GHz

(-
#IFGain:Low

Center Freq: 2.412000000 GHz
~ ) Trig: Free Run
#Atten: 20 dB

Radio Std: None Frequency

Avg|Hold:=10/M10

Radio Device: BTS

Ref 20.00 dBm

Center 2.412 GHz
#Res BW 100 kHz
Occupied Bandwidth
13.561 MHz
205.29 kHz
10.10 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kKHz

Total Power

% of OBW Power
xdB

Mkr1 2.41401 GHz
3.2961 dBm

CenterFreq
2.412000000 GHz

19.2 dBm

99.00 %
-6.00 dB

STATUS

TEST PLOT OF BANDWIDTH FOR MIDDLE CHANNEL

. Keysight Spectrum Analyzer - Occupied BW

o[- ]

SENSE:INT| |

ALIGN AUTO |

Center Freq: 2.437000000 GHz

] Trig: Free Run
#Atten: 20 dB

#FGain:Low

Ref 20.00 dBm

Center 2.437 GHz
#Res BW 100 kHz

Occupied Bandwidth
13.698 MHz
-46.211 kHz
10.12 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kHz

Total Power

% of OBW Power
x dB

Radio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

Mkr1 2.43499 GHz

2.437000000 GHz

Span 30 MHz

Sweep 3.733 ms| CF Step

19.7 dBm

IMSG

STATUS
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TEST PLOT OF BANDWIDTH FOR HIGH CHANNEL

' Keysight Spectrum Analyzer - Occupied BW

[ | ]

[ SENSE:INT] | ALIGN AUTO [

! RF s
Center Freq 2.462000000 GHz . Center Freq: 2.462000000 GHz

= Trig: Free Run
#FGain:Low #Atten: 20 dB

Radio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

Ref 20.00 dBm

Center 2.462 GHz
#Res BW 100 kHz

Occupied Bandwidth

13.5622 MHz
Transmit Freq Error -253.55 kHz
x dB Bandwidth 10.09 MHz

#VBW 300 kHz

Total Power

% of OBW Power
xdB

Mkr1 2.45999 GHz

2.462000000 GHz

19.3 dBm

99.00 %
-6.00 dB

STATUS
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TEST PLOT OF BANDWIDTH FOR LOW CHANNEL

' Keysight Spectrum Analyzer - Occupied BW

( RF AC
Center Freq 2.412000000 GHz

(-
#IFGain:Low

[ SENSE:INT] | ALIGN AUTO

~ ) Trig: Free Run

Center Freq: 2.412000000 GHz Radic Std: Nene
Avg|Hold:=10/M10

#Atten: 30 dB Radio Device: BTS

Ref 20.00 dBm

Center 2.412 GHz
#Res BW 100 kHz

Occupied Bandwidth

Mkr1 2.41326 GHz

#VBW 300 kKHz

Total Power 20.1 dBm

16.378 MHz

Transmit Freq Error
x dB Bandwidth

75.876 kHz
15.65 MHz

% of OBW Power
xdB

STATUS

[ ]

Frequency

2.412000000 GHz

TEST PLOT OF BANDWIDTH FOR MIDDLE CHANNEL

. Keysight Spectrum Analyzer - Occupied BW

. Trig: FreeRun

AFGain:low | #Atten: 30 dB

Ref 20.00 dBm

Center 2.437 GHz
#Res BW 100 kHz

Occupied Bandwidth

[ SENSE:INT] | ALIGN AUTO

Center Freq: 2.437000000 GHz
Avg|Hold:>10/10

Radio Std: None

Radio Device: BTS

Mkr1 2.43826 GHz

Span 30 MHz
#VBW 300 kHz Sweep 3.733 ms|

Total Power 21.0 dBm

16.436 MHz

Transmit Freq Error
x dB Bandwidth

-15.326 kHz
15.33 MHz

% of OBW Power
x dB

IMSG

STATUS

o[- ]

Frequency

2.437000000 GHz

CF Step
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TEST PLOT OF BANDWIDTH FOR HIGH CHANNEL

' Keysight Spectrum Analyzer - Occupied BW

[ | ]

[ SENSE:INT] | ALIGN AUTO [

! RF s
Center Freq 2.462000000 GHz . Center Freq: 2.462000000 GHz

= Trig: Free Run
#FGain:Low #Atten: 30 dB

Radio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

Ref 20.00 dBm

Center 2.462 GHz
#Res BW 100 kHz

Occupied Bandwidth

16.363 MHz
Transmit Freq Error -89.933 kHz
x dB Bandwidth 15.67 MHz

#VBW 300 kHz

Total Power

% of OBW Power
xdB

Mkr1 2.45699 GHz

2.462000000 GHz

20.1 dBm

99.00 %
-6.00 dB

STATUS




802.11g TEST RESULT-Ant1:
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TEST PLOT OF BANDWIDTH FOR LOW CHANNEL

' Keysight Spectrum Analyzer - Occupied BW

[ ]

SENSE:INT] |

ALIGN AUTO [

! RF s %
Center Freq 2.412000000 GHz

(-
#IFGain:Low

Center Freq: 2.412000000 GHz
~ ) Trig: Free Run
#Atten: 20 dB

Radio Std: None Frequency

Avg|Hold:=10/M10

Radio Device: BTS

Ref 20.00 dBm

Center 2.412 GHz
#Res BW 100 kHz
Occupied Bandwidth
16.367 MHz
65.943 kHz
15.68 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kKHz

Total Power

% of OBW Power
xdB

Mkr1 2.41575 GHz
2.8091 dBm

CenterFreq
2.412000000 GHz

19.5 dBm

99.00 %
-6.00 dB

STATUS

TEST PLOT OF BANDWIDTH FOR MIDDLE CHANNEL

. Keysight Spectrum Analyzer - Occupied BW

o[- ]

SENSE:INT| |

ALIGN AUTO |

Center Freq: 2.437000000 GHz

] Trig: Free Run
#Atten: 20 dB

#FGain:Low

Ref 20.00 dBm

Center 2.437 GHz
#Res BW 100 kHz

Occupied Bandwidth
16.392 MHz
-15.094 kHz
15.11 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kHz

Total Power

% of OBW Power
x dB

Radio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

Mkr1 2.44075 GHz

2.437000000 GHz

Span 30 MHz

Sweep 3.733 ms| CF Step

20.3 dBm

IMSG

STATUS




Report No.: AGC07248170701FEOQ2
Page 29 of 108

TEST PLOT OF BANDWIDTH FOR HIGH CHANNEL

' Keysight Spectrum Analyzer - Occupied BW

[ | ]

[ SENSE:INT] | ALIGN AUTO [

! RF s
Center Freq 2.462000000 GHz . Center Freq: 2.462000000 GHz

= Trig: Free Run
#FGain:Low #Atten: 20 dB

Radio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

Ref 20.00 dBm

Center 2.462 GHz
#Res BW 100 kHz

Occupied Bandwidth

16.349 MHz
Transmit Freq Error -83.572 kHz
x dB Bandwidth 15.64 MHz

#VBW 300 kHz

Total Power

% of OBW Power
xdB

Mkr1 2.45699 GHz

2.462000000 GHz

19.9 dBm

99.00 %
-6.00 dB

STATUS




802.11n (20) TEST RESULT-ANtO:
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TEST PLOT OF BANDWIDTH FOR LOW CHANNEL

' Keysight Spectrum Analyzer - Occupied BW

[ ]

SENSE:INT] |

ALIGN AUTO [

! RF s %
Center Freq 2.412000000 GHz

(-
#IFGain:Low

Center Freq: 2.412000000 GHz
~ ) Trig: Free Run
#Atten: 30 dB

Radio Std: None Frequency

Avg|Hold:=10/M10

Radio Device: BTS

Ref 20.00 dBm

Center 2.412 GHz
#Res BW 100 kHz
Occupied Bandwidth
17.547 MHz
60.141 kHz
16.00 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kKHz

Total Power

% of OBW Power
xdB

Mkr1 2.41326 GHz

CenterFreq
2.412000000 GHz

16.2 dBm

99.00 %
-6.00 dB

STATUS

TEST PLOT OF BANDWIDTH FOR MIDDLE CHANNEL

. Keysight Spectrum Analyzer - Occupied BW

o[- ]

SENSE:INT| |

ALTIGN AUTO

Center Freq: 2.437000000 GHz

] Trig: Free Run
#Atten: 30 dB

#FGain:Low

Ref 20.00 dBm

Center 2.437 GHz
#Res BW 100 kHz

Occupied Bandwidth

17.602 MHz
-8.645 kHz
15.36 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kHz

Total Power

% of OBW Power
x dB

Radio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

Mkr1 2.44198 GHz

Center Freq
2.437000000 GHz

Span 30 MHz

Sweep 3.733 ms| CF Step

16.8 dBm

IMSG

STATUS
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TEST PLOT OF BANDWIDTH FOR HIGH CHANNEL

s Keysight Spectrum Analyzer - Occupied BW =0 =R
7 RF [ [ SENSE:INT] | ALIGN AUTO [ .
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None Frequency
[ Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 30 dB Radio Device: BTS

Mkr1 2.45699 GHz

Ref 20.00 dBm

CenterFreq
2.462000000 GHz

Center 2.462 GHz
#Res BW 100 kHz #/BW 300 kHz

Occupied Bandwidth Total Power 16.5 dBm
17.502 MHz

Transmit Freq Error -90.549 kHz % of OBW Power

x dB Bandwidth 15.97 MHz x dB

MSG STATUS




802.11n20 TEST RESULT-Ant1:
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TEST PLOT OF BANDWIDTH FOR LOW CHANNEL

' Keysight Spectrum Analyzer - Occupied BW

[ ]

SENSE:INT] |

ALIGN AUTO [

( RF AC
Center Freq 2.412000000 GHz

(-
#IFGain:Low

Center Freq: 2.412000000 GHz
~ ) Trig: Free Run
#Atten: 20 dB

Radio Std: None Frequency

Avg|Hold:=10/M10
Radio Device: BTS

Ref 20.00 dBm

Center 2.412 GHz
#Res BW 100 kHz
Occupied Bandwidth
17.534 MHz
63.098 kHz
15.96 MHz

Transmit Freq Error
x dB Bandwidth

2.412000000 GHz

#VBW 300 kKHz

Total Power 16.3 dBm

% of OBW Power
xdB

STATUS

TEST PLOT OF BANDWIDTH FOR MIDDLE CHANNEL

. Keysight Spectrum Analyzer - Occupied BW

o[- ]

SENSE:INT| |

ALIGN AUTO |

Center Freq: 2.437000000 GHz
) Trig: FreeRun
—-—

#Atten: 20 dB

#FGain:Low

Ref 20.00 dBm

Center 2.437 GHz
#Res BW 100 kHz

Occupied Bandwidth
17.584 MHz
-11.518 kHz
15.69 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kHz

Radio Std: None Frequency

Avg|Hold:>10/10
Radio Device: BTS

Mkr1 2.43826 GHz
-0.27751 dBm

Center Freq
2.437000000 GHz

Span 30 MHz

Sweep 3.733 ms| CF Step

Total Power 17.0 dBm

% of OBW Power
x dB

IMSG

STATUS
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TEST PLOT OF BANDWIDTH FOR HIGH CHANNEL

s Keysight Spectrum Analyzer - Occupied BW =0 =R
7 RF [ [ SENSE:INT] | ALIGN AUTO [
Center Freq 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 2.45825 GHz

Ref 20.00 dBm

CenterFreq
2.462000000 GHz

Center 2.462 GHz
#Res BW 100 kHz #/BW 300 kHz

Occupied Bandwidth Total Power 16.5 dBm
17.520 MHz

Transmit Freq Error -75.122 kHz % of OBW Power

x dB Bandwidth 15.69 MHz x dB

MSG STATUS
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802.11n (40) TEST RESULT
TEST PLOT OF BANDWIDTH FOR LOW CHANNEL

s Keysight Spectrum Analyzer - Occupied BW =1 =R
7 RF 50Q  AC [ SENSE:INT] | ALIGN AUTO [
Center Freq 2.422000000 GHz Center Freq: 2.422000000 GHz Radio Std: None Frequency
[ Trig: Free Run Avg|Hold:=10/M10
#FGain:Low #Atten: 30 dB Radio Device:BTS

Mkr1 2.41948 GHz

Ref 20.00 dBm

2.422000000 GHz

Center 2.422 GHz
#Res BW 100 kHz #/BW 300 kHz

Occupied Bandwidth Total Power 15.3 dBm
35.501 MHz

Transmit Freq Error 157.55 kHz % of OBW Power

x dB Bandwidth 30.40 MHz x dB

MSG STATUS

TEST PLOT OF BANDWIDTH FOR MIDDLE CHANNEL

' Keysight Spectrum Analyzer - Occupied BW (= =m==]
[ SENSE:INT] | ALIGN AUTO |
Center Freq: 2.437000000 GHz Radio Std: None Frequency
] Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 30 dB Radio Device: BTS

Mkr1 2.42824 GHz

Ref 20.00 dBm

2.437000000 GHz

Center 2.437 GHz Span 60 MHz

#Res BW 100 kHz #VBW 300 KHz Sweep 7.467 ms ERSIER

Occupied Bandwidth Total Power 16.7 dBm
35.817 MHz

Transmit Freq Error -6.031 kHz % of OBW Power
x dB Bandwidth 29.68 MHz x dB

IMSG STATUS
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TEST PLOT OF BANDWIDTH FOR HIGH CHANNEL

' Keysight Spectrum Analyzer - Occupied BW

[ | ]

[ SENSE:INT] | ALIGN AUTO [ -

! RF s
Center Freq 2.452000000 GHz . Center Freq: 2.452000000 GHz

= Trig: Free Run
#FGain:Low #Atten: 30 dB

Radio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

Ref 20.00 dBm

Center 2.452 GHz
#Res BW 100 kHz

Occupied Bandwidth

35.492 MHz
Transmit Freq Error -139.00 kHz
x dB Bandwidth 30.07 MHz

#VBW 300 kHz

Total Power

% of OBW Power
xdB

Mkr1 2.44948 GHz

2.452000000 GHz

16.1 dBm

99.00 %
-6.00 dB

STATUS
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802.11n(40) TEST RESULT-Ant1.:
TEST PLOT OF BANDWIDTH FOR LOW CHANNEL

s Keysight Spectrum Analyzer - Occupied BW =1 =R
7 RF 50Q  AC [ SENSE:INT] | ALIGN AUTO [
Center Freq 2.422000000 GHz Center Freq: 2.422000000 GHz Radio Std: None Frequency
[ Trig: Free Run Avg|Hold:=10/M10
#FGain:Low #Atten: 20 dB Radio Device:BTS

Mkr1 2.42572 GHz

Ref 20.00 dBm

2.422000000 GHz

Center 2.422 GHz
#Res BW 100 kHz #/BW 300 kHz

Occupied Bandwidth Total Power 16.3 dBm
35.578 MHz

Transmit Freq Error 113.06 kHz % of OBW Power

x dB Bandwidth 32.55 MHz x dB

MSG STATUS

TEST PLOT OF BANDWIDTH FOR MIDDLE CHANNEL

' Keysight Spectrum Analyzer - Occupied BW (= =m==]
[ SENSE:INT] | ALIGN AUTO |
Center Freq: 2.437000000 GHz Radio Std: None Frequency
] Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 20 dB Radio Device: BTS

Mkr1 2.42824 GHz

Ref 20.00 dBm

2.437000000 GHz

Center 2.437 GHz Span 60 MHz

#Res BW 100 kHz #VBW 300 KHz Sweep 7.467 ms ERSIER

Occupied Bandwidth Total Power 16.2 dBm
35.873 MHz

Transmit Freq Error 497 Hz % of OBW Power
x dB Bandwidth 35.13 MHz x dB

IMSG STATUS
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TEST PLOT OF BANDWIDTH FOR HIGH CHANNEL

' Keysight Spectrum Analyzer - Occupied BW

[ | ]

[ SENSE:INT] | ALIGN AUTO [

! RF s
Center Freq 2.452000000 GHz . Center Freq: 2.452000000 GHz

= Trig: Free Run
#FGain:Low #Atten: 20 dB

Radio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

Ref 20.00 dBm

Center 2.452 GHz
#Res BW 100 kHz

Occupied Bandwidth

35.590 MHz
Transmit Freq Error -180.66 kHz
x dB Bandwidth 32.83 MHz

#VBW 300 kHz

Total Power

% of OBW Power
xdB

Mkr1 2.45572 GHz

2.452000000 GHz

16.2 dBm

99.00 %
-6.00 dB

STATUS




9. CONDUCTED SPURIOUS EMISSION
9.1. MEASUREMENT PROCEDURE

Report No.: AGC07248170701FEOQ2

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.

Page 38 of 108

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

Applicable Limits

Measurement Result

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 PASS

In addition, radiation emissions which fall in the
restricted bands, as defined in §15.205(a), must also
comply with the radiated emission limits specified
in§15.209(a))

Specified on the TOP Channel

Note: Two transmit chains had been tested, the chain 0 was the worst case and record in the test report.
The spurious emission at chain 0 is more than 3dB below the limits, so the MIMO results for the spurious emis

sions are comply with the requirement.
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TEST PLOT OF OUT OF BAND EMISSIONS WITH THE WORST CASE
OF 802.11b FOR MODULATION IN LOW CHANNEL

o Keysight Spectrum Analyzer - Swept SA

==

SENSE:INT] ALIGN AUTO |
Avg Type: Log-Pwr Peak Search
PNO: Fast Ly Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 30 dB

Mkr1 189.34 MHz NextPeak
10,gBialy__Ref 20.00 dBm 28750 B |

Next Pk Right

Next Pk Left

Start 0.0300 GHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30000 pts)

=R
Peak Search

= Keysight SpEL‘trum Ana\yzer Swept SA

500 AC SENSE:INT] ALIGN AUTO
Marker 1 2. 399486549555 GHz ) Avg Type: Log-Pwr
PNO: Fast L, Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.399 49 GHz NextPeak
10,gBialy__Ref 20.00 dBm o oz |

Next Pk Right

Next Pk Left

PRI PATRPR ATV 9711 F AW OWFCBY || o P T o (8 TN Yroe N W o om0

Start 1.0000 GHz Stop 2.4000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 134.0 ms (30000 pts)
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==

s Keysight Spectrum Analyzer - Swept SA

RE 500 AC SENSE:INT] ALIGN AUTO
Marker 1 24.982736774559 GHz ) Avg Type: Log-Pwr
PNO: Fast Ly Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Peak Search

Mkr1 24.982 7 GHz NextPeak
10 gBidw Ref 20.00 dBm ~38 738 dBm |

Next Pk Right

Next Pk Left

Start 2.48 GHz Stop 25.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 38.00 ms (30000 pts)

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

= Keysight SpEL‘trum Ana\yzer Swept SA

500 AC SENSE:INT] ALIGN AUTO
Marker 1 859 959665322 MHz ) Avg Type: Log-Pwr
PNO: Fast L, Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

=R
Peak Search

Mkr1 859.96 MHz NextPeak
10,gBialy__Ref 20.00 dBm et |

Next Pk Right

Next Pk Left

mmwmmmmmmmmmwwmmn

Start 0.0300 GHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30000 pts)
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o Keysight Spectrum Analyzer - Swept SA
RF AC

Marker 1 2.399439981333 GHz _
7 Trig: Free Run

PNO: Fast ()
IFGainLow — #Atten: 30 dB

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

50 Q

SENSE:INT]

Mkr1 2.399 44 GHz

-54.910 dBm

10 ngdw Ref 20.00 dBm

Lo Dok g el Ll i il

Start 1.0000 GHz Stop 2.4000 GHz
#Res BW 100 kHz Sweep 134.0 ms (30000 pts)

#VBW 300 kHz

==

Peak Search

NextPeak

Next Pk Right

Next Pk Left

o Keysight Spectrum Analyzer - Swept SA
RF

Marker 1 24.181 73229108 GHz _
1 Trig: Free Run

PNO: Fast ()
IFGainLow — #Atten: 30 dB

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

SENSE:INT]

Mkr1 24.181 9 GHz

-38.373 dBm

10 ngdw Ref 20.00 dBm

Start 2.48 GHz
#Res BW 1.0 MHz

Stop 25.00 GHz
Sweep 58.00 ms (30000 pts)

#VBW 3.0 MHz

==

Peak Search

NextPeak

Next Pk Right

Next Pk Left
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TEST PLOT OF OUT OF BAND EMISSIONS THE WORST CASE
OF 802.11b FOR MODULATION IN HIGH CHANNEL

wept SA
- .

===

SENSE:INT| ALIGN AUTO |
Avg Type: Log-Pwr Peak Search
PNO: Fast Ly Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 30 dB

Mkr1 786.40 MHz NextPeak
10 gBidw Ref 20.00 dBm -58.948 dBm |

Next Pk Right

Next Pk Left

PP R T AT TR TP PN R PAOR P T T TP Y TP T PPN T PRAFYPTNTS FRYRNIY e | TP TN o

Start 0.0300 GHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30000 pts)

===

SENSE:INT] ALIGN AUTO
Avg Type: Log-Pwr Peak Search
PNO: Fast Ly Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.393 00 GHz NextPeak
10 dBidiv__Ref 20.00 dBm 6571 dBro |

Next Pk Right

Next Pk Left

Mkr—CF

: Lol U L L DT T L L D i

Start 1.0000 GHz Stop 2.4000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 134.0 ms (30000 pts)
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==

s Keysight Spectrum Analyzer - Swept SA

RE 500 AC SENSE:INT] ALIGN AUTO
Marker 1 24.434817010567 GHz ] Avg Type: Log-Pwr
PNO: Fast L, Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Peak Search

Mkr1 24.434 8 GHz NextPeak
fo gBidw Ref 20.00 dBm -38.056 dBm ——

Next Pk Right

Next Pk Left

Start 2.48 GHz Stop 25.00 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 38.00 ms (30000 pts)

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

= Keysight SpEL‘trum Ana\yzer Swept SA

500 AC SENSE:INT] ALIGN AUTO
Marker 1 169 361312044 MHz ) Avg Type: Log-Pwr
PNO: Fast L, Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

[EREEET
Peak Search

Mkr1 169.36 MHz NextPeak
10,gBialy__Ref 20.00 dBm 595y B |

Next Pk Right

Next Pk Left

WWMWMMWMMMWW“WW“W“

Start 0.0300 GHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30000 pts)
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o Keysight Spectrum Analyzer - Swept SA
RF AC

Marker 1 2.399813327111 GHz _
7 Trig: Free Run

PNO: Fast ()
IFGainLow — #Atten: 30 dB

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

50 Q

SENSE:INT]

Mkr1 2.399 81 GHz

-29.902 dBm

10 ngdw Ref 20.00 dBm

WSO [TV T VT PV PR PRIV " SPRIRT (Y 10 TP PRI ST/ W (9 TArwrir R a1

Start 1.0000 GHz Stop 2.4000 GHz
#Res BW 100 kHz Sweep 134.0 ms (30000 pts)

#VBW 300 kHz

==

Peak Search

NextPeak

Next Pk Right

Next Pk Left

o Keysight Spectrum Analyzer - Swept SA
RF AC

Marker 1 24.928695373179 GHz _
1 Trig: Free Run

PNO: Fast ()
IFGainLow — #Atten: 30 dB

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

50 Q

SENSE:INT]

Mkr1 24.928 7 GHz

-37.517 dBm

10 ngdw Ref 20.00 dBm

Start 2.48 GHz
#Res BW 1.0 MHz

Stop 25.00 GHz
Sweep 58.00 ms (30000 pts)

#VBW 3.0 MHz

==

Peak Search

NextPeak

Next Pk Right

Next Pk Left
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TEST PLOT OF OUT OF BAND EMISSIONS THE WORST CASE
OF 802.11g FOR MODULATION IN MIDDLE CHANNEL

o Keysight SpEL‘trum Ana\yzer Swept SA B
50 Q AC SENSE:INT] ALIGN AUTO
Marker 1 A 904 549613740 MHz Avg Type: Log-Pwr
PNO: Fast L, Trig: Free Run Avg|Hold:>100/100 i
IFGain:Low #Atten: 30 dB
Mkr1 904.550 MHZ] b BrA
19 dBidiv Ref 20.00 dBm -59.251 dBm ——
Next Pk Right
| s |
Next Pk Left

#VBW 300 kHz

IMSG STATUS
o Keysight SpEL‘trum Ana\yzer Swept SA B
50 Q AC SENSE:INT] ALIGN AUTO Peak S h
Marker 1 A 2 397059926498 GHz _ Avg Type: Log-Pwr z
PNO: Fast L, Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
Mkr1 2.397 060 GHz b BrA
19 dBidiv Ref 20.00 dBm -54.881 dBm ——
Next Pk Right
| s |
Next Pk Left

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

IMSG STATUS
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' Keysight Spectrum Analyzer - Swept SA B
RE 500 AC SENSE:INT] ALIGN AUTO -
Marker 1 A 24.974668304208 GHz ) Avg Type: Log-Pwr
PNO: Fast L, Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Peak Search

NextPeak
| |
Next Pk Right

Next Pk Left

Stop 25.00 GHz
#VBW 3.0 MHz Sweep 38.67 ms (40000 pts

IMSG STATUS

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

Swept SA ==

' Keysight Spectrum Anal

RF o AC | SENSE:INT] ALIGN AUTO [ Errk e
Marker 1 A 762.513812845 MHz . Avg Type: Log-Pwr
PNO: Fast (5 1rig: FreeRun Avg|Hold:=100/100
o
IFGain:Low #Atten: 30 dB
NextPeak
||
Next Pk Right
| Esme———
Next Pk Left

Mkr—CF

T T O RS e YT ¥ W B PO YR PP T e Ao o oo 1

[ [ ]
Start 0.0300 GHz Stop 1.0000 GHz
#Res BW 100 kHz #VBIW 300 kHz Sweep 93.33 ms (40000 pts

IMEG STATUS
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' Keysight Spectrum Analyzer - Swept SA = =R
RF 500 AC SENSE:INT] ALIGN AUTO
Peak Search

Marker 1 A 2.399894997375 GHz Avg Type: Log-Pwr

PNO: Fast L, 1rig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
NextPeak
10 dBidiv ~ Ref 20.00 dBm . |
Log |
Next PK Right
[ |
Next Pk Left

p sl bl abi sy b o Ml s L Uil b A L "

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

' Keysight Spectrum Analyzer - Swept SA = =R
RF 500 AC SENSE:INT] ALIGN AUTO
Peak Search

Marker 1 A 2.483500000000 GHz Avg Type: Log-Pwr

PNO: Fast L, 1rig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
NextPeak
10 dBidiv ~ Ref 20.00 dBm . |
Log |
Next PK Right
[ |
Next Pk Left

Stop 25.00 GHz
#VBW 3.0 MHz Sweep 38.67 ms (40000 pts
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TEST PLOT OF OUT OF BAND EMISSIONS WITH THE WORST CASE

OF 802.11n20 FOR MODULATION IN LOW CHANNEL

o Keysight SpEL‘trum Ana\yzer Swept SA
Q AC

Marker 1 A 891 405785145 MHz

50 SENSE:INT] ALTIGN AUTO

Avg Type: Log-Pwr

PNO: Fast L, Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
NextPeak
10 dBidiv ~ Ref 20.00 dBm |
Log
Next PK Right
[ |
Next Pk Left

#VBW 300 kHz

[EREEET
Peak Search

o Keysight SpEL‘trum Ana\yzer Swept SA

500 AC

Marker 1 A 2 399894997375 GHz _
PNO: Fast Ly Trig: Free Run
IFGain:Low #Atten: 30 dB

SENSE:INT] ALIGN AUTO
Avg Type: Log-Pwr

Avg[Hold:>100/100

Ref 20.00 dBm

10 dBidiv
Log

Lo b g L i D

Stop 2.4000 GHz
Sweep 136.0 ms (40000 pts

#VBW 300 kHz

=R ==
Peak Search

NextPeak
||
Next PK Right

Next Pk Left

STATUS




Report No.: AGC07248170701FE02
Page 49 of 108

' Keysight Spectrum Analyzer - Swept SA = =R
RF Q AC SENSE:INT] ALIGN AUTO

Marker 1 A 24.438762206555 GHz ) Avg Type: Log-Pwr Peak Search
PNO: Fast (4 Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
NextPeak
| |
Next Pk Right
| s |
Next Pk Left

Stop 25.00 GHz
#VBW 3.0 MHz Sweep 38.67 ms (40000 pts

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

Swept SA ==

' Keysight Spectrum Anal

RF o AC | SENSE:INT] ALIGN AUTO [ - Errk e
Marker 1 A 815.719642991 MHz . Avg Type: Log-Pwr
PNO: Fast (5 1rig: FreeRun Avg|Hold:=100/100
o
IFGain:Low #Atten: 30 dB
NextPeak
||
Next Pk Right
| Esme———
Next Pk Left

Mkr—CF

e kbl i Ll U uibin b b bt e il b L L

[ [ ]
Start 0.0300 GHz Stop 1.0000 GHz
#Res BW 100 kHz #VBIW 300 kHz Sweep 93.33 ms (40000 pts

IMEG STATUS
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o Keysight Spectrum Analyzer - Swept SA

RE 500 AC SENSE:INT] ALIGN AUTO
Marker 1 A 2.399474986875 GHz _ Avg Type: Log-Pwr
PNO: Fast Ly Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 30 dB

10 ngdw Ref 20.00 dBm

L i G b L e

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

[EREEET
Peak Search

NextPeak
| |
Next PK Right
| s |

Next Pk Left

o Keysight Spectrum Analyzer - Swept SA

RE 500 AC SENSE:INT] ALIGN AUTO
Marker 1 A 24.425251968799 GHz _ Avg Type: Log-Pwr
PNO: Fast Ly Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 30 dB

10 ngdw Ref 20.00 dBm

Stop 25.00 GHz
#VBW 3.0 MHz Sweep 38.67 ms (40000 pts

[EREEET
Peak Search

NextPeak
| |
Next PK Right
| s |

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

===
Peak Search

SENSE:INT] ALIGN AUTO

Avg Type: Log-Pwr

PNO: Fast Ly Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

NextPeak
i
Next Pk Right

Next Pk Left

Ll ik L L b e L e sl L L D

Start 0.0300 GHz Stop 1.0000 GHz
#Res BW 100 kHz #VBIW 300 kHz Sweep 93.33 ms (40000 pts
IMEG STATUS
' Keysight Spectrum Anal Swept SA =1 =R
[ RrF 0 AC | SENSE:INT] [ ATGNAUTO ] _ Peak Search
Marker 1 A 2.395659891497 GHz _ Avg Type: Log-Pwr B
PNO: Fast Ly Trig: Free Run Avg|Hold:=100/100
IFGain:Low #Atten: 30 dB
NextPeak
(B |
Next Pk Right
| e |
Next Pk Left

Mkr—CF

Start 1.0000 GHz Stop 2.4000 GHz
#Res BW 100 kHz #VBIW 300 kHz Sweep 136.0 ms (40000 pts

IMEG STATUS
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' Keysight Spectrum Analyzer - Swept SA = =R
RF 500 AC SENSE:INT] ALIGN AUTO

Marker 1 A 24.996622440561 GHz ) Avg Type: Log-Pwr Peak Search
PNO: Fast (4 Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
NextPeak
10 dBidiv  Ref 20.00 dBm . |
Log E—
Next Pk Right
| s |
Next Pk Left

Stop 25.00 GHz
#VBW 3.0 MHz Sweep 38.67 ms (40000 pts

TEST PLOT OF OUT OF BAND EMISSIONS WITH THE WORST CASE
OF 802.11n40 FOR MODULATION IN LOW CHANNEL

s Keysight SpEL‘trum Ana\yzer SweptSA = =R =T
SENSE:INT] ALIGN AUTO
Marker 1 A 950. 19770494 MHz Avg Type: Log-Pwr Peak Search
PNO: Fast L, Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
Mkr1 950.820 MHZ LD
19 dBidiv Ref 20.00 dBm -59.541 dBm ——
Next PK Right
||
Next Pk Left

Stop 1.0000 GHz
#VBW 300 kHz Sweep 93.33 ms (40000 pts

IMSG STATUS
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' Keysight Spectrum Analyzer - Swept SA = =R
RF 500 AC SENSE:INT] ALIGN AUTO B
Peak Search

Marker 1 A 2.399754993875 GHz Avg Type: Log-Pwr

PNO: Fast L, 1rig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
NextPeak
10 dBidiv ~ Ref 20.00 dBm . |
Log |
Next PK Right
[ |
Next Pk Left

i ot Dbl b il sl Gk L L L LU L L

nnanl
--------

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

[EREEET
Peak Search

SENSE:INT] ALTIGN AUTO

Avg Type: Log-Pwr
PNO: Fast L, Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
NextPeak
19 dBidiv Ref 20.00 dBm .05 s
Next PK Right
||
Next Pk Left

Stop 25.00 GHz
#VBW 3.0 MHz Sweep 38.67 ms (40000 pts

TEST PLOT OF OUT OF BAND EMISSIONS THE WORST CASE
OF 802.11n40 FOR MODULATION IN MIDDLE CHANNEL
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' Keysight Spectrum Analyzer - Swept SA = =R
RF 50 ¢ AC SENSE:INT] ALIGN AUTO B
Peak Search

Marker 1 A 828.475461887 MHz Avg Type: Log-Pwr

PNO: Fast L, 1rig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
NextPeak
10 dBidiv ~ Ref 20.00 dBm . |
Log |
Next PK Right
[ |
Next Pk Left

#VBW 300 kHz

' Keysight Spectrum Analyzer - Swept SA = =R
RF 500 AC SENSE:INT] ALIGN AUTO )
Peak Search

Marker 1 A 2.398494962374 GHz Avg Type: Log-Pwr

PNO: Fast L, 1rig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
NextPeak
10 dBidiv ~ Ref 20.00 dBm . |
Log |
Next PK Right
[ |
Next Pk Left

Stop 2.4000 GHz
#VBW 300 kHz Sweep 136.0 ms (40000 pts
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' Keysight Spectrum Analyzer - Swept SA = =R
RF 500 AC SENSE:INT] ALIGN AUTO
Peak Search

Marker 1 A 24.263129115728 GHz Avg Type: Log-Pwr

PNO: Fast Ly Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
NextPeak
| s
Next Pk Right
[ |
Next Pk Left

Stop 25.00 GHz
#VBW 3.0 MHz Sweep 38.67 ms (40000 pts

TEST PLOT OF OUT OF BAND EMISSIONS THE WORST CASE
OF 802.11n40 FOR MODULATION IN HIGH CHANNEL

Swept SA
O AC | SENSE:INT| ALIGN AUTO |

[ RF |
Marker 1 A 726.234905873 MHz

=R
Peak Search

' Keysight Spectrum Anal

Avg Type: Log-Pwr
PNO: Fast Ly Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
NextPeak
i
Next Pk Right
| B
Next Pk Left

Mkr—CF

T IOV RN | AT Y T Y PSS ¥ TN T ST TR ORI I T 7 NN P (P TPy ORI

[ [ ]
Start 0.0300 GHz Stop 1.0000 GHz
#Res BW 100 kHz #VBIW 300 kHz Sweep 93.33 ms (40000 pts
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o Keysight Spectrum Analyzer - SweptSA = =R
SENSE:INT] ALIGN AUTO i

Avg Type: Log-Pwr Peak Search
PNO: Fast L, Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.395 065 GHz NextPeak
Eongdw Ref 20.00 dBm *55.937 dBm I

Next Pk Right
[ |

Next Pk Left

el I I A A N R
--------M ;

TRV IO APTORTINTR PUTPRD 1 P RNVT 1 1NN TR WMy PR, [ JUPPRRREY T D Y1

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

' Keysight Spectrum Analyzer - Swept SA = =R
RF 500 AC SENSE:INT] ALIGN AUTO
Peak Search

Marker 1 A 2.483500000000 GHz ) Avg Type: Log-Pwr
PNO: Fast L, Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 30 dB

Mkr1 2.483 5 GHz NextPeak
10 ngdw Ref 20.00 dBm ) I

Next Pk Right

Next Pk Left

Stop 25.00 GHz
#VBW 3.0 MHz Sweep 38.67 ms (40000 pts

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

the special frequency.
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10. MAXIMUM CONDUCTED OUTPUT POWER SPECTRAL DENSITY

10.1 MEASUREMENT PROCEDURE
(). 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 method of AVPSD in the KDB 558074 item 10.3 was used in this testing.

10.2 TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION)

Refer To Section 8.2.

10.3 MEASUREMENT EQUIPMENT USED
Refer To Section 6.

10.4 LIMITS AND MEASUREMENT RESULT

TEST ITEM POWER PECTRAL DENSITY
TEST MODE 802.11b with data rate 1
AntO:
Channel No. (dBr:/SZICD)kHz) (dBlr_T:r/T;II:Hz) Result
Low Channel -0.945 8 Pass
Middle Channel -0.249 8 Pass
High Channel -0.321 8 Pass
Antl:
Channel No. PSD Limit Result
(dBm/20kHz) (dBm/3kHz)
Low Channel -3.952 8 Pass
Middle Channel -2.772 8 Pass
High Channel -2.740 8 Pass
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TEST ITEM POWER PECTRAL DENSITY
TEST MODE 802.11g with data rate 6
AntO:
Channel No. (dBr:/SZEkHz) (dBl;r:r/];II:Hz) Result
Low Channel -5.301 8 Pass
Middle Channel -5.139 8 Pass
High Channel -5.093 8 Pass
Antl:
PSD Limi
Channel No. (dBm/iOkHz) (dBm/3|:Hz) Result
Low Channel -7.701 8 Pass
Middle Channel -7.140 8 Pass
High Channel -7.142 8 Pass
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TEST ITEM POWER PECTRAL DENSITY
TEST MODE 802.11n 20 with data rate 6.5
AntO:
PSD Limit
Channel No. (dBm/SZOkHz) (dBm/3kHz) Result
Low Channel -5.683 8 Pass
Middle Channel -5.438 8 Pass
High Channel -5.545 8 Pass
Antl:
PSD Limi
Channel No. (dBm/iOkHz) (dBm/3|:Hz) Result
Low Channel -8.396 8 Pass
Middle Channel -7.657 8 Pass
High Channel -7.517 8 Pass
SUM:
Channel No. (dBr:/SZ(E))kHz) (dBl;r:r/T;Il:Hz) Result
Low Channel -3.821 8 Pass
Middle Channel -3.397 8 Pass
High Channel -3.410 8 Pass
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TEST ITEM POWER PECTRAL DENSITY
TEST MODE 802.11n 40 with data rate 13.5
AntO:
Channel No. (dBr:/SZEkHz) (dBl;r:r/];II:Hz) Result
Low Channel -8.063 8 Pass
Middle Channel -8.535 8 Pass
High Channel -7.804 8 Pass
Antl:
Channel No. PSD Limit Result
(dBm/20kHz) (dBm/3kHz)
Low Channel -10.599 8 Pass
Middle Channel -10.637 8 Pass
High Channel -10.633 8 Pass
SUM:
PSD Limi
Channel No. (dBm/iOkHz) (dBm/3I:Hz) Result
Low Channel -6.138 8 Pass
Middle Channel -6.450 8 Pass
High Channel -5.982 8 Pass
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802.11b TEST RESULT-ANtO:
TEST PLOT OF SPECTRAL DENSITY FOR LOW CHANNEL

] Key;lghtSpErtrumAna\yz SweptSA ==
[ SENSE:INT] [ AIGNAUTO |

Marker 1 A 2 413999174979 GHz ) Avg Type: RMS Peak Search
PNO: Fast Ly Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
Mkr1 2.413 999 2 GHZ] L DU
10 gBIdw Ref 20.00 dBm -0.945 dBm s
Next Pk Right
| e |
Next Pk Left

Mkr—CF

Span 30.00 MHz
#VBW 62 kHz* Sweep 93.33 ms (40000 pts

IMEG STATUS

TEST PLOT OF SPECTRAL DENSITY FOR MIDDLE CHANNEL

s Keysight Spartrum Ana\yzer

ptSA =R
SENSE:INT| ALIGN AUTO CCETTere
Marker 1 A 2 4359 7849695 GHz ) Avg Type: RMS :
PNO: Fast (5 1rig: FreeRun Avg|Hold:>100/100 A
-n
IFGain:Low #Atten: 30 dB

NextPeak
10 dBidiv  Ref 20.00 dBm B e |
Log

Next Pk Right
| Esme———

Next Pk Left

y ) . o

I
T (N N B VP
“l.------ml.

#VBW 62 kHz* Sweep 93.33 ms (40000 pts

IMEG STATUS

t
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TEST PLOT OF SPECTRAL DENSITY FOR HIGH CHANNEL

' Keysight Spectrum Analyzer - Swept SA = =R
SENSE:INT] ALIGN AUTO ‘

Avg Type: RMS Peak Search
PNO: Fast Ly Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
Mkr1 2.459 993 3 GHZ] NextPeak
10 gsmw Ref 20.00 dBm -0.321 dBm ——
Next PK Right
|
Next Pk Left

#VBW 62 KHz* Sweep 93.33 ms (40000 pts

IMSG STATUS

802.11b TEST RESULT-ANt1:
TEST PLOT OF SPECTRAL DENSITY FOR LOW CHANNEL

==
SENSE:INT] ALIGN AUTO

Avg Type: RMS Peak Search
PNO: Fast L, Trig: Free Run Avg|Hold:>100/100 i
IFGain:Low Atten: 30 dB

NextPeak
10 dBidiv ~ Ref 20.00 dBm |
Log

Next Pk Right
||

Next Pk Left

mew r Lsgtailial. . 1)
g JURRR,

#VBW 62 KHz* Sweep 93.33 ms (40000 pts

IMSG STATUS
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TEST PLOT OF SPECTRAL DENSITY FOR MIDDLE CHANNEL

' Keysight Spectrum Analyzer - Swept SA = =R
RF 500 AC SENSE:INT] ALIGN AUTO ‘

Marker 1 2.435986349659 GHz ] Avg Type: RMS Peak Search
PNO: Fast (4 Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB
Mkr1 2.435 986 3 GHZ UR
10 dBidiv ~ Ref 20,00 dBm . |
Log E—
Next Pk Right
| s |
Next Pk Left

#VBW 62 KHz* Sweep 93.33 ms (40000 pts

IMSG STATUS

TEST PLOT OF SPECTRAL DENSITY FOR HIGH CHANNEL

' Keysight Spectrum Analyzer - Swept SA B
RF 500 AC SENSE:INT] ALIGN AUTO ‘ i Peak S h
Marker 1 2.459996324908 GHz ] Avg Type: RMS A eak Searc
PNO: Fast ([, T1rig: FreeRun Avg|Hold:>100/100
-
IFGain:Low Atten: 30 dB
NextPeak
EO gBidw Ref 20.00 dBm . ———
- Next PK Right
- IEE———]
m Next Pk Left

.
-
.
m
Vi
/o
[
i
i
T

#VBW 62 KHz* Sweep 93.33 ms (40000 pts

IMSG STATUS
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802.11g TEST RESULT-ANtO:
TEST PLOT OF SPECTRAL DENSITY FOR LOW CHANNEL

] Key;lghtSpErtrumAna\yz SweptSA ==
[ SENSE:INT] [ AIGNAUTO |

Marker 1 A 2 415490212255 GHz ] Avg Type: RMS [Floh LR
PNO: Fast Ly Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
Mkr1 2.415 490 2 GHZ HEMEECaR
EogBidw Ref 20.00 dBm -5.301 dBm [F——

N
MMM --- Next Pk Left
 ————

Span 30.00 MHz
#VBW 62 kHz* Sweep 93.33 ms (40000 pts

IMEG STATUS

Mkr—CF

TEST PLOT OF SPECTRAL DENSITY FOR MIDDLE CHANNEL

s Keysight Spartrum Ana\yzer

ptSA =R
SENSE:INT| ALIGN AUTO CCETTere
Marker 1 A 2 4407 0718518 GHz ) Avg Type: RMS :
PNO: Fast (5 1rig: FreeRun Avg|Hold:>100/100 A
-n
IFGain:Low #Atten: 30 dB

NextPeak
10 dBidiv  Ref 20.00 dBm B e |
Log

Next Pk Right
| Esme———

Next Pk Left

-A'lIHI

Span 30.00 MHz
#VBW 62 kHz* Sweep 93.33 ms (40000 pts

IMEG STATUS
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TEST PLOT OF SPECTRAL DENSITY FOR HIGH CHANNEL

==
SENSE:INT] ALIGN AUTO

Avg Type: RMS Peak Search
PNO: Fast L, Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

NextPeak

10 ngdw Ref 20.00 dBm

Next Pk Right
[ |

Next Pk Left

Span 30.00 MHz
#VBW 62 kHz* Sweep 93.33 ms (40000 pts

IMSG STATUS

802.11g TEST RESULT-Ant1:
TEST PLOT OF SPECTRAL DENSITY FOR LOW CHANNEL

o Keysight Spectrum Analyzer - Swept SA ==
| RF [s00 AcC | SENSE:INT] ALIGN AUTO [ Errk e
Marker 1 2.415738468462 GHz ) Avg Type: RMS X
PNO: Fast (5 1rig: FreeRun Avg|Hold:>100/100
.
IFGain:Low Atten: 30 dB
NextPeak
10 dBidiv Ref 20.00 dBm B e |
o4
Next Pk Right
| Esme———
Next Pk Left

Span 30.00 MHz
#VBW 62 kHz* Sweep 93.33 ms (40000 pts

IMEG STATUS

TEST PLOT OF SPECTRAL DENSITY FOR MIDDLE CHANNEL
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' Keysight Spectrum Analyzer - Swept SA B
RF 500 AC SENSE:INT] ALIGN AUTO e =
Marker 1 2.440110702768 GHz ] Avg Type: RMS eak Searc
PNO: Fast (4 Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB
Mkr1 2.440 110 7 GHZ] UR
19 dBidiv Ref 20.00 dBm -7.140 dBm ——
Next PK Right
| s |
Next Pk Left

#VBW 62 KHz* Sweep 93.33 ms (40000 pts

IMSG STATUS

TEST PLOT OF SPECTRAL DENSITY FOR HIGH CHANNEL

' Keysight Spectrum Analyzer - Swept SA = =R
RF 500 AC SENSE:INT] ALIGN AUTO ‘

Marker 1 2.460110327758 GHz ] Avg Type: RMS Peak Search
PNO: Fast (4 Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB
NextPeak
10 dBidiv  Ref 20.00 dBm . |
Log E—
Next Pk Right
| s |
Next Pk Left

#VBW 62 KHz* Sweep 93.33 ms (40000 pts

IMSG STATUS
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802.11n 20 TEST RESULT-ANtO:
TEST PLOT OF SPECTRAL DENSITY FOR LOW CHANNEL

] Key;lghtSpErtrumAna\yz SweptSA ==
[ SENSE:INT] [ AIGNAUTO |

Marker 1 A 2.416991749794 GHz _ Avg Type: RMS e
PNO: Fast Ly Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
NextPeak
10 dBidiv Ref 20.00 dBm B e |
Log
Next Pk Right
| Esme———
AT - -
(IR AP AN 1--
AN LA

[

I |
T
D O
) O O O

Span 30.00 MHz
#VBW 62 kHz* Sweep 93.33 ms (40000 pts

STATUS

Mkr—CF

TEST PLOT OF SPECTRAL DENSITY FOR MIDDLE CHANNEL

s Keysight Spartrum Ana\yzer

ptSA =R
SENSE:INT| ALIGN AUTO i CCETTere
Marker 1 A 2 4357 3343584 GHz ) Avg Type: RMS :
PNO: Fast (5 1rig: FreeRun Avg|Hold:>100/100 A
-n
IFGain:Low #Atten: 30 dB

NextPeak
10 dBidiv  Ref 20.00 dBm B e |
Log

Next Pk Right
| Esme———

Next Pk Left

#VBW 62 kHz* Sweep 93.33 ms (40000 pts

STATUS
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NSITY FOR HIGH CHANNEL

PNO: Fast L,
IFGain:Low

10 ngdw Ref 20.00 dBm

=R ==
SENSE:INT] Avg Type?Lé(;\: s-«UTO Peak Search
1 Trig: Free Run Avg|Hold:>100/100
#Atten: 30 dB

Mkr1 2.460 742 6 GHZ] LD
-5.545 dBm | |

- Next PK Right
- s ——

m Next Pk Left

L

#VBW 62 KHz*

N
Wi,
i

IIIIIIE

Sweep 93.33 ms (40000 pts

STATUS

802.11n20 TEST RESULT-Ant1:
TEST PLOT OF SPECTRAL DE

NSITY FOR LOW CHANNEL

o Keysight SpEL‘trum Ana\yzer Swept SA

==

SENSE:INT]

ALTIGN AUTO

1 Trig: Free Run

PNO: Fast L)
IFGain:Low Atten: 30 dB

10 ngdw Ref 20.00 dBm

: -
R E——T
T

#VBW 62 KHz*

Avg Type: RMS Peak Search

Avg[Hold:>100/100

NextPeak
| |
Next PK Right
| s |

Next Pk Left

Mkr—RefLvl

Sweep 93.33 ms (40000 pts

STATUS




Report No.: AGC07248170701FE02
Page 70 of 108

TEST PLOT OF SPECTRAL DENSITY FOR MIDDLE CHANNEL

' Keysight Spectrum Analyzer - Swept SA B
SENSE:INT] ALIGN AUTO
Avg Type: RMS ! Peak Search
PNO: Fast () Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 30 dB

NextPeak
3l : Emm—]
Log

Next Pk Right
||

Next Pk Left

#VBW 62 KHz* Sweep 93.33 ms (40000 pts

IMSG STATUS

TEST PLOT OF SPECTRAL DENSITY FOR HIGH CHANNEL

' Keysight Spectrum Analyzer - Swept SA B
RF 500 AC SENSE:INT] ALIGN AUTO ‘ Peak S h
Marker 1 2.460744093602 GHz ) Avg Type: RMS A st
PNO: Fast ([, T1rig: FreeRun Avg|Hold:>100/100
.
IFGain:Low Atten: 30 dB
NextPeak
10 dBidiv. - Ref 20000 dBm . ———
Log
Next Pk Right
||
Next Pk Left

W

T
I
I
o
B
N
o
I
.
I

#VBW 62 KHz* Sweep 93.33 ms (40000 pts

IMSG STATUS
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802.11n 40 TEST RESULT-ANtO:
TEST PLOT OF SPECTRAL DENSITY FOR LOW CHANNEL

] Key;lghtSpErtrumAna\yzer-SweptSA ==
[ SENSE:INT| ALIGN AUTO
Marker 1 A 2 416987624691 GHz . Avg Type: RMS
PNO: Fast (5 1rig: FreeRun Avg|Hold:>100/100
——
IFGain:Low #Atten: 30 dB

Peak Search

NextPeak
10 dBidiv  Ref 20.00 dBm . ——
Log

Next Pk Right

Next Pk Left

Span 60.00 MHz
#VBW 62 kHz* Sweep 186.7 ms (40000 pts

IMEG STATUS

TEST PLOT OF SPECTRAL DENSITY FOR MIDDLE CHANNEL

o Keysight Spartrum Ana\yzer Swept SA ==
| SENSE:INT| ALIGN AUTO |
Avg Type: RMS Peak Search
: [ Trig: Free Run Avg|Hold:=100/100
IFGain:Low #Atten: 30 dB

NextPeak
10 dBidiv. Ref 20,00 dBm . |
o4 s e |

-- )|
iy
MWMM“"H il

.

. -IM-
W--------W
I R B

#VBW 62 kHz* Sweep 186.7 ms (40000 pts

IMEG STATUS

JI---

Mkr—CF
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TEST PLOT OF SPECTRAL DENSITY FOR MIDDLE CHANNEL
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11. RADIATED EMISSION
11.1. MEASUREMENT PROCEDURE

1. The EUT was placed on the top of the turntable 0.8 or 1.5 meter above ground. The phase center of the
receiving antenna mounted on the top of a height-variable antenna tower was placed 3 meters far away
from the turntable.

2. Power on the EUT and all the supporting units. The turntable was rotated by 360 degrees to determine
the position of the highest radiation.

3. The height of the broadband receiving antenna was varied between one meter and four meters above
ground to find the maximum emissions field strength of both horizontal and vertical polarization.

4. For each suspected emissions, the antenna tower was scan (from 1 M to 4 M) and then the turntable was
rotated (from O degree to 360 degrees) to find the maximum reading.

5. Set the test-receiver system to Peak or CISPR quasi-peak Detect Function with specified bandwidth
under Maximum Hold Mode.

6. For emissions above 1GHz, use 1MHz VBW and 3MHz RBW for peak reading. Then 1IMHz RBW and
10Hz VBW for average reading in spectrum analyzer. Place the measurement antenna away from each
area of the EUT determined to be a source of emissions at the specified measurement distance, while
keeping the measurement antenna aimed at the source of emissions at each frequency of significant
emissions, with polarization oriented for maximum response. The measurement antenna may have to be
higher or lower than the EUT, depending on the radiation pattern of the emission and staying aimed at the
emission source for receiving the maximum signal. The final measurement antenna elevation shall be that
which maximizes the emissions. The measurement antenna elevation for maximum emissions shall be
restricted to a range of heights of from 1 m to 4 m above the ground or reference ground plane.

7. When the radiated emissions limits are expressed in terms of the average value of the emissions, and
pulsed operation is employed, the measurement field strength shall be determined by averaging over one
complete pulse train, including blanking intervals, as long as the pulse train does not exceed 0.1 seconds.
As an alternative (provided the transmitter operates for longer than 0.1 seconds) or in cases where the
pulse train exceeds 0.1 seconds, the measured field strength shall be determined from the average
absolute voltage during a 0.1 second interval during which the field strength is at its maximum values.

8.1f the emissions level of the EUT in peak mode was 3 dB lower than the average limit specified, then
testing will be stopped and peak values of EUT will be reported, otherwise, the emissions which do not
have 3 dB margin will be repeated one by one using the quasi-peak method for below 1GHz.

9. For testing above 1GHz, the emissions level of the EUT in peak mode was lower than average limit (that
means the emissions level in peak mode also complies with the limit in average mode), then testing will
be stopped and peak values of EUT will be reported, otherwise, the emissions will be measured in
average mode again and reported.

10. In case the emission is lower than 30MHz, loop antenna has to be used for measurement and the

recorded data should be QP measured by receiver. High - Low scan is not required in this case.
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11.2. TEST SETUP
Radiated Emission Test-Setup Frequency Below 30MHz

| RX Antenna
- Im -

Metal Full Soldered Ground Plane

o
e
Spectrum Analyzer / Receiver
System Simulator

RADIATED EMISSION TEST SETUP 30MHz-1000MHz

RX Antenna

Ant. feed
point

3m —’l

T

 ;
Metal Full Soldered Ground Plane

r Spectrum Analyzer / i
System Simulator P hyz Receiver

RADIATED EMISSION TEST SETUP ABOVE 1000MHz

W

Ant. feed
| point

. —_—
- S D'C 1-4m

Metal Full Soldered Ground Plane

System Simulator



11.3. LIMITS AND MEASUREMENT RESULT

15.209(a) Limit in the below table has to be followed
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Frequencies

Field Strength

Measurement Distance

(MHz) (micorvolts/meter) (meters)
0.009~0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHz) 30

1.705~30.0 30 30

30~88 100 3

88~216 150 3
216~960 200 3
Above 960 500 3

Note: All modes were tested For restricted band radiated emission,

the test records reported below are the worst result compared to other modes.

11.4. TEST RESULT

RADIATED EMISSION BELOW 30MHZ

No emission found between lowest internal used/generated frequencies to 30MHz.
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EUT RouterBOARD wsAP 5Hac2nD Model Name WSAP ac lite

Temperature 25°C Relative Humidity 55.4%

Pressure 960hPa Test Voltage Normal Voltage

802.11b with date rate 1 .
Test Mode 2412MHZ.ant0 Antenna Horizontal
k6.3 dBUWY S m

Limit —_—
Mamin:

27

=t

-13

B

3MEWM

inono  127.00 22400 321.00 418.00 515.00 61200 709.00 06 00 100000 MHz
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector Aﬁt;;ﬂf D-lz—a:;t::laee Comment
MHz dBuv dBim dBuvim dBuvim | dB em degree
1 139.9333 | 435 1517 19.52 43.50 |-23.98| peak
2 1835833 | 11.08 | 11.24 2232 4350 |-21.18| peak
3 384.0500 | 412 18.96 23.08 46.00 |-22.92| peak
4 5990667 | 016 23.71 23.87 46.00 |-22.13| peak
5 8302500 | 096 27.31 28.27 46.00 [-17.73| peak
B | % | 9531167 | 051 29.97 30.48 46.00 |-15.52| peak

RESULT: PASS
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EUT RouterBOARD wsAP 5Hac2nD Model Name WSAP ac lite

Temperature 25°C Relative Humidity 55.4%

Pressure 960hPa Test Voltage Normal Voltage

802.11b with date rate 1 .
Test Mode 2412MHZ.ant0 Antenna Vertical
669  dBW S m

Limit: —_—
Mamin:

B

5 [
27 i
4
3 Ll
1 2 5W

-13

Joonn  127.00 22400 31 00 418.00 515.00 1200 0a.nn A6 00 000 MHz
No. Mk Freq. Reading| Factor [Measurement| Limit | Over Detector Aﬁf;\gﬂf DLZEL% Comment
' MHz dBul dBim dBulim dBuvim | dB em degree
1 80167 | 1427 184 16.11 40.00 |-23.89| peak
2 1447833 | 224 15.23 17.47 43.50 |-26.03| peak
3 2223833 | 1722 11.19 18.41 46.00 |-27.59| peak
4 4697333 | 058 20.80 21.38 46.00 |-24 62| peak
5 7655833 | 1.44 26.84 28.28 46.00 |-17.72| peak
B |~ | 957.9667 | 144 29.92 31.36 46.00 |-14.64| peak

RESULT: PASS
Note:

1. Factor=Antenna Factor + Cable loss, Margin=Measurement-Limit.

2. The “Factor” value can be calculated automatically by software of measurement system.

3. All test modes had been pre-tested. The 802.11b at low channel is the worst case and recorded in the report.
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EUT RouterBOARD wsAP 5Hac2nD Model Name wsAP ac lite
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
802.11b with date rate 1 .
Test Mode 2412MHZ, AntO Antenna Horizontal
Frequency Meter Reading Factor Emission Level Limits Margin Value Type
(MHz) (dBpV) (dB) (dBpv/m) (dBpv/m) (dB)
4824.022 48.76 3.72 52.48 74 -21.52 peak
4824.026 42.36 3.72 46.08 54 -7.92 AVG
7236.110 41.25 8.15 49.4 74 -24.6 peak
7236.064 37.04 8.15 45.19 54 -8.81 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
EUT RouterBOARD wsAP 5Hac2nD Model Name wsAP ac lite
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
802.11b with date rate 1 .
Test Mode 2412MHZ, AntO Antenna Vertical
Frequency Meter Reading Factor Emission Level Limits Margin Value Type
(MHz) (dBpV) (dB) (dBpVv/m) (dBpv/m) (dB)
4824.090 48.02 3.72 51.74 74 -22.26 peak
4824.050 43.44 3.72 47.16 54 -6.84 AVG
7236.118 43.01 8.15 51.16 74 -22.84 peak
7236.100 37.98 8.15 46.13 54 -7.87 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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EUT RouterBOARD wsAP 5Hac2nD Model Name wsAP ac lite
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
802.11b with date rate 1
Test Mode 2437MHZ, Ant0 Antenna Horizontal
Frequency Meter Reading Factor Emission Level Limits Margin Value Type
(MHZz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
4874.070 48.15 3.75 51.9 74 -22.1 peak
4874.066 43.48 3.75 47.23 54 -6.77 AVG
7311.022 42.21 8.16 50.37 74 -23.63 peak
7311.029 37.46 8.16 45.62 54 -8.38 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
EUT RouterBOARD wsAP 5Hac2nD | Model Name wsAP ac lite
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
802.11b with date rate 1 .
Test Mode 2437MHZ, Ant0 Antenna Vertical
Frequency Meter Reading Factor Emission Level Limits Margin Value Type
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
4874.044 48.15 3.75 51.9 74 -22.1 peak
4874.084 43.48 3.75 47.23 54 -6.77 AVG
7311.041 42.21 8.16 50.37 74 -23.63 peak
7311.083 37.46 8.16 45.62 54 -8.38 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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EUT RouterBOARD wsAP 5Hac2nD Model Name wsAP ac lite
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
802.11b with date rate 1 .
Test Mode 2462MHZ, Ant0 Antenna Horizontal
Frequency Meter Reading Factor Emission Level Limits Margin Value Type
(MHz) (dBpV) (dB) (dBpv/m) (dBuV/m) (dB)
4924.095 48.15 3.75 51.9 74 -22.1 peak
4924.045 43.48 3.75 47.23 54 -6.77 AVG
7386.106 42.21 8.16 50.37 74 -23.63 peak
7386.083 37.46 8.16 45.62 54 -8.38 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
EUT RouterBOARD wsAP 5Hac2nD | Model Name wsAP ac lite
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
802.11b with date rate 1 .
Test Mode 2462MHZ, Ant0 Antenna Vertical
Frequency Meter Reading Factor Emission Level Limits Margin Value Type
(MHz) (dBpV) (dB) (dBpVv/m) (dBpVv/m) (dB)
4924.068 48.15 3.75 51.9 74 -22.1 peak
4924.046 43.48 3.75 47.23 54 -6.77 AVG
7386.020 42.21 8.16 50.37 74 -23.63 peak
7386.085 37.46 8.16 45.62 54 -8.38 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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EUT RouterBOARD wsAP 5Hac2nD | Model Name wsAP ac lite
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
802.11n20mimo with date rate
Test Mode 1 Antenna Horizontal
2412MHZ, antO+antl
Frequency Meter Reading Factor Emission Level Limits Margin value Type
(MHz) (dBpV) (dB) (dBuv/m) (dBpVv/m) (dB)
4824.031 48.15 3.75 51.9 74 -22.1 peak
4824.036 43.48 3.75 47.23 54 -6.77 AVG
7236.066 42.21 8.16 50.37 74 -23.63 peak
7236.025 37.46 8.16 45.62 54 -8.38 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
EUT RouterBOARD wsAP 5Hac2nD | Model Name wsAP ac lite
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
802.11n20mimo with date rate
Test Mode 1 Antenna Vertical
2412MHZ, antO+antl
Frequency Meter Reading Factor Emission Level Limits Margin Value Type
(MHz) (dBpV) (dB) (dBpVv/m) (dBpv/m) (dB)
4824.071 48.15 3.75 51.9 74 -22.1 peak
4824.116 43.48 3.75 47.23 54 -6.77 AVG
7236.058 42.21 8.16 50.37 74 -23.63 peak
7236.053 37.46 8.16 45.62 54 -8.38 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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EUT RouterBOARD wsAP 5Hac2nD | Model Name wsAP ac lite
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
802.11n20mimo with date rate
Test Mode 1 Antenna Horizontal
2437TMHZ, antO+antl
Frequency Meter Reading Factor Emission Level Limits Margin Value Type
(MHz) (dBpV) (dB) (dBpVv/m) (dBpVv/m) (dB)
4874.082 48.15 3.75 51.9 74 -22.1 peak
4874.114 43.48 3.75 47.23 54 -6.77 AVG
7311.100 42.21 8.16 50.37 74 -23.63 peak
7311.022 37.46 8.16 45.62 54 -8.38 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
EUT RouterBOARD wsAP 5Hac2nD | Model Name wsAP ac lite
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
802.11n20mimo with date rate
Test Mode 1 Antenna Vertical
2437MHZ, antO+antl
Frequency Meter Reading Factor Emission Level Limits Margin Value Type
(MHz) (dBpV) (dB) (dBpVv/m) (dBpVv/m) (dB)
4874.074 48.15 3.75 51.9 74 -22.1 peak
4874.060 43.48 3.75 47.23 54 -6.77 AVG
7311.059 42.21 8.16 50.37 74 -23.63 peak
7311.087 37.46 8.16 45.62 54 -8.38 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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EUT RouterBOARD wsAP 5Hac2nD | Model Name wsAP ac lite
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
802.11n20mimo with date rate
Test Mode 1 Antenna Horizontal
2462MHZ, antO+antl
Frequency Meter Reading Factor Emission Level Limits Margin Value Type
(MHz) (dBpV) (dB) (dBpVv/m) (dBpVv/m) (dB)
4924.092 48.15 3.75 51.9 74 -22.1 peak
4924.105 43.48 3.75 47.23 54 -6.77 AVG
7386.112 42.21 8.16 50.37 74 -23.63 peak
7386.119 37.46 8.16 45.62 54 -8.38 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
EUT RouterBOARD wsAP 5Hac2nD | Model Name wsAP ac lite
Temperature 25°C Relative Humidity 55.4%
Pressure 960hPa Test Voltage Normal Voltage
802.11n20mimo with date rate
Test Mode 1 Antenna Vertical
2462MHZ, antO+antl
Frequency Meter Reading Factor Emission Level Limits Margin Value Type
(MHZz) (dBuVv) (dB) (dBuVv/m) (dBuV/m) (dB)
4924.076 48.15 3.75 51.9 74 -22.1 peak
4924.042 43.48 3.75 47.23 54 -6.77 AVG
7386.116 42.21 8.16 50.37 74 -23.63 peak
7386.035 37.46 8.16 45.62 54 -8.38 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.

RESULT: PASS
Note:

Other emissions from 1G to 25 GHz are considered as ambient noise. No recording in the test report.
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Factor = Antenna Factor + Cable loss - Amplifier gain, Over=Measure-Limit.
The “Factor” value can be calculated automatically by software of measurement system.

All test modes had been pre-tested. The 802.11b and 802.11n20mimo mode is the worst case and
recorded in the report.



