WA Page 1 of 45 Report No.: HK1809111019E

FCC TEST REPORT

Test report
On Behalf of
Cellacom Technologies Company Limited
For
MOBILE PHONE
Model No.: W20, W20a, W20b

FCC ID: 2AQ6D-W20

Prepared for : Cellacom Technologies Company Limited
RM. 05-15, 13A/F, SOUT TOWER, WORLD FINANCE CENTER
Harbour City, 17 Canton Road, Tsim Sha Tsui, Kowloon, Hongkong

Prepared By : Shenzhen HUAK Testing Technology Co., Ltd.

1F, B2 Building, Junfeng Zhongcheng Zhizao Innovation Park, Fuhai Street, Bao'an
District, Shenzhen City, China

Date of Test: Sep. 04, 2018~Sep. 28, 2018
Date of Report: Sep. 28, 2018
Report Number: HK1809111019E



Applicant’s name.................... :
AdAress .....oovvveeviiii, :
Manufacture's Name.............. :

AdAress .....ooovveeviiiie e, :

Product description
Brand Name

Mode Name
Difference Description

Standards .......oceeeveiiviineeiiinnnnn, :

Page 2 of 45 Report No.: HK1809111019E

TEST RESULT CERTIFICATION

Cellacom Technologies Company Limited

RM. 05-15, 13A/F, SOUT TOWER, WORLD FINANCE CENTER
Harbour City, 17 Canton Road, Tsim Sha Tsui, Kowloon, Hongkong
Cellacom Technologies Company Limited

RM. 05-15, 13A/F, SOUT TOWER, WORLD FINANCE CENTER
Harbour City, 17 Canton Road, Tsim Sha Tsui, Kowloon, Hongkong
MOBILE PHONE

Cellacom

W20,W20a,W20b

All the same except for model name.

FCC Rules and Regulations Part 15 Subpart C Section 15.247
KDB 558074 D01 15.247 Meas Guidance v05

This publication may be reproduced in whole or in part for non-commercial purposes as long as the Shenzhen
HUAK Testing Technology Co., Ltd. is acknowledged as copyright owner and source of the material. Shenzhen
HUAK Testing Technology Co., Ltd. takes no responsibility for and will not assume liability for damages
resulting from the reader's interpretation of the reproduced material due to its placement and context.

Date Of TeSt....cvvvveeieiiieieieieeeieeeeeeeen

Date (s) of performance of tests

Date of ISSUE.......cocovvvvvveiiiiiiieieeee,

Test ReSUlt........cccceevee,

Sep. 04, 2018~Sep. 28, 2018
Oct. 08, 2018

Pass

Testing Engineer : &Ogg @«' ar

(Gary Qian)

Technical Manager 'E-:W HG""

(Eden Hu)

Authorized Signatory : (;Lgm ZM

(Jason Zhou)



wuAL Page 3 of 45 Report No.: HK1809111019E
Revision Issue Date Revisions Revised By
V1.0 Sep. 28, 2018 Initial Issue Jason Zhou
V1.1 Oct. 08, 2018 Revise Report Jason Zhou




WA Page 4 of 45 Report No.: HK1809111019E

TABLE OF CONTENTS

1. GENERAL INFORMATION ...coiiiiiiiiiiiiie et s enaee s 6
1.1. PRODUCT DESCRIPTION ....ooiiiitiiii et 6
1.2. TABLE OF CARRIER FREQUENCYS ... 6
1.3. IEEE 802.11N MODULATION SCHEME .........oiiiiii e 7
1.4. RELATED SUBMITTAL(S) / GRANT (S) «eretteteitrie ittt sttt 7
1.5. TEST METHODOLOGY ...ttt e s e e s a e s s nr e e e s enaee s 8
1.6. SPECIALACCESSORIES ... e e 8
1.7. EQUIPMENT MODIFICATIONS. ... 8

2. MEASUREMENT UNCERTAINTY oottt 9

3. DESCRIPTION OF TEST MODES ...... .ottt e e e e 10

4 SYSTEM TEST CONFIGURATION ...ttt e s e e 11
4.1. CONFIGURATION OF EUT SYSTEM ...ttt 11
4.2. EQUIPMENT USED IN EUT SYSTEM ...t 11
4.3. SUMMARY OF TEST RESULTS ... .ot e e 11

T I s I Y | 2 OO P PP 12

6. OUTPUT POWER ...ttt et e s e e e e e e e s s e e e s e e e e e e e e e e snnn e e e s ennees 13
7.1. MEASUREMENT PROCEDURE ...ttt 13
6.2. TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION) ..ottt 13
6.3. LIMITS AND MEASUREMENT RESULT ... 14

7. 6DB BANDWIDTH ...ttt e e e s s e e e e e e e e s e e e e e e e e e e anees 15
7.1. MEASUREMENT PROCEDURE .......oo ottt 15
7.2. TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION) ....ctttiiiieiieie et 15
8.3. LIMITS AND MEASUREMENT RESULTS ... .o 16

9. CONDUCTED SPURIOUS EMISSION.....cciiiiiiiiiiiiie et 19
9.1. MEASUREMENT PROCEDURE ...ttt 19
9.2. TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION) ..ottt 19
9.3. MEASUREMENT EQUIPMENT USED ......ooiiiiiiiiie et 19
9.4. LIMITS AND MEASUREMENT RESULT ....coiiiiiii et 20

10. MAXIMUM CONDUCTED OUTPUT POWER SPECTRAL DENSITY ...coiiiiiiiiiee e 26
10.1 MEASUREMENT PROCEDURE ...ttt 26
10.2 TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION) .....cciiiiiiiiieniiee st sree e e s sree e 26
10.3 MEASUREMENT EQUIPMENT USED ...ttt 26
10.4 LIMITS AND MEASUREMENT RESULT ..ottt 27

11. RADIATED EMISSION ...ttt ettt e e e e e e e e e e e e e s e e e e s e e e e anneee s 30

11.1. MEASUREMENT PROCEDURE....... .ottt 30



WAL Page 5 of 45 Report No.: HK1809111019E

J1.2. TEST SETUP ... s s eraee s 31
11.3. LIMITS AND MEASUREMENT RESULT .....ooiiiiii e 32
114 TEST RESULT ..o e e s e e e s s e e s e e e e s enaee s 33
12. BAND EDGE EMISSION ....coiiiiiiiii et 36
12.1. MEASUREMENT PROCEDURE ..ot 36
L12.2. TEST SET-UP .o re e e s eraee s 36
12.3. RADIATED TEST RESULT ... e 37
12.4. CONDUCTED TEST RESULT ....ooiiiii et 38
13. FCC LINE CONDUCTED EMISSION TEST ..ottt e 39
13.1. LIMITS OF LINE CONDUCTED EMISSION TEST ... 39
13.2. BLOCK DIAGRAM OF LINE CONDUCTED EMISSION TEST ......ooiiiiiiiiiie e 39
13.3. PRELIMINARY PROCEDURE OF LINE CONDUCTED EMISSION TEST .....cocoiiiiiiiieeeeee e, 40
13.4. FINAL PROCEDURE OF LINE CONDUCTED EMISSION TEST ....ccoiciiiiiiiee e 41
13.5. TEST RESULT OF LINE CONDUCTED EMISSION TEST ....ooiiiiiii e 42

APPENDIX A: PHOTOGRAPHS OF TEST SETUP .....ooiii e 44



Page 6 of 45

1. GENERAL INFORMATION

1.1. PRODUCT DESCRIPTION

The EUT is designed as “MOBILE PHONE ”. It is designed by way of utilizing the DSSS and OFDM

technology to achieve the syste
A major technical description of

m operation.
EUT is described as following

Report No.: HK1809111019E

Operation Frequency

2.412 GHz~2.462GHz

Output Power

|EEE 802.11b:11.86dBm, IEEE 802.11g:9.77dBm;
IEEE 802.11n(20):9.72dBm

Modulation

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

Number of channels

11 Channels (IEEE802.11b/g/n20)

Hardware Version

FS330-MB-V0.2C

Software Version

Cellacom_W20_V1.0_20180829

Antenna Designation

PIFA Antenna

Antenna Gain

1.0dBi

Power Supply

DC3.7V by Built-in Li-ion Battery

1.2. TABLE OF CARRIER FREQUENCYS

Frequency Band

Channel Number

Frequency

2412 MHZ

2417 MHZ

2422 MHZ

2427 MHZ

2432 MHZ

2400~2483.5MHZ

2437 MHZ

2442 MHZ

2447 MHZ

OO0 (N[ |[W[IN|F

2452 MHZ

[EEN
o

2457 MHZ

11

2462 MHZ

Note: For 20MHZ bandwidth system use Channel 1 to Channel 11
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=
1.3. IEEE 802.11N MODULATION SCHEME
Data
MCS Nss | Modulation R NBPSC NCBPS NDBPS rate(Mbps)
Index 800nsGl
20MHz | 40MHz | 20MHz | 40MHz | 20MHz | 40MHz
0 1 BPSK 1/2 1 52 108 26 54 6.5 13.5
1 1 QPSK 1/2 2 104 216 52 108 13.0 27.0
2 1 QPSK 3/4 2 104 216 78 162 19.5 40.5
3 1 16-QAM 1/2 4 208 432 104 216 26.0 54.0
4 1 16-QAM 3/4 4 208 432 156 324 39.0 81.0
5 1 64-QAM 2/3 6 312 648 208 432 52.0 108.0
6 1 64-QAM 3/4 6 312 648 234 489 58.5 121.5
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

1.4. RELATED SUBMITTAL(S) / GRANT (S)
This submittal(s) (test report) is intended for FCC ID: 2AQ6D-W20 filing to comply with the FCC Part 15

requirements.
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1.5. 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.

1.6. SPECIAL ACCESSORIES
Refer to section 5.2.

1.7. EQUIPMENT MODIFICATIONS
Not available for this EUT intended for grant.
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2. MEASUREMENT UNCERTAINTY

Measurement

Uee Uncertainty NEUED
Transmitter power conducted +0.57 dB (1)
Transmitter power Radiated +2.20 dB (@8]
Conducted spurious emission 9KHz-40 GHz +2.20 dB ()
Occupied Bandwidth +0.01ppm (1)
Radiated Emission 30~1000MHz +4.10dB Q)
Radiated Emission Above 1GHz +4.32dB (1)
Conducted Disturbance0.15~30MHz +3.20dB (@8]

Note: This uncertainty represents an expanded uncertainty expressed at approximately the 95% confidence
level using a coverage factor of k=2.
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3. DESCRIPTION OF TEST MODES

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

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

Note:

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

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

3. For Radiated Emission, 3axis were chosen for testing for each applicable mode.
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4 SYSTEM TEST CONFIGURATION
4.1. CONFIGURATION OF EUT SYSTEM
Configure:

EUT Accessory

4.2. EQUIPMENT USED IN EUT SYSTEM

Item Equipment Model No. ID or Specification Remark
1 MOBILE PHONE W20 2AQ6D-W20 EUT
2 Adapter w20 DC 5.0V 500mA Accessory
3 Battery W20 DC3.7V/ 1000mAh Accessory
4 USB N/A N/A Accessory
5 Earphone N/A N/A Accessory

Note: All the accessories have been used during the test in conduction emission test.

4.3. 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 Line Conduction Emission Compliant
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Site

Shenzhen HUAK Testing Technology Co., Ltd.

Location

1F, B2 Building, Junfeng Zhongcheng Zhizao Innovation Park, Fuhai Street, Bao'an

District, Shenzhen City, China

Designation Number

CN1229

Test Firm Registration Number : 616276

ALL TEST EQUIPMENT LIST

RF Test Room

Equipment Manufacturer Model Serial Number Calibration Due
Power meter Agilent E4417B HKE-107 Dec. 28, 2018
Power Sensor Agilent E9327A HKE-113 Dec. 28, 2018
RF cable Times 1-40G HKE-034 Dec. 28, 2018
RF automatic control unit Tonscend JS0806-2 HKE-060 Dec. 28, 2018
Spectrum analyzer Agilent N9020A HKE-048 Dec. 28, 2018
(QKEZF_ZC;?)'SHZ) Tonscend 170660 N/A Dec. 28, 2018
Signal generator Agilent N5183A HKE-071 Dec. 28, 2018
Receiver R&S ESCI-7 HKE-010 Dec. 28, 2018
Spectrum analyzer Agilent N9020A HKE-048 Dec. 28, 2018
Preamplifier EMCI EMCO051845SE HKE-015 Dec. 28, 2018
Preamplifier Agilent 83051A HKE-016 Dec. 28, 2018
Loop antenna Schwarzbeck FMZB 1519 B HKE-014 Dec. 28, 2018
Broadband antenna Schwarzbeck VULB 9163 HKE-012 Dec. 28, 2018
Horn antenna Schwarzbeck 9120D HKE-013 Dec. 28, 2018
Antenna Mast Keleto CC-A-4M N/A N/A
Position controller Taiwan MF MF7802 HKE-011 Dec. 28, 2018
Radiated test software Tonscend TZS. ; g SV HKE-082 N/A
(giﬁz‘fi‘gaz) Times 381806-001 N/A N/A
RF cable Times 1-40G HKE-034 Dec. 28, 2018




6. OUTPUT POWER

7.1. MEASUREMENT PROCEDURE

For max average conducted output power test:
1. Connect EUT RF output port to power probe through an RF attenuator.

2. Connect the power probe 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.
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Note : The EUT was tested according to KDB 558074 for compliance to FCC 47CFR 15.247 requirements.

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

AVERAGE POWER SETUP

EUT

Attenuator

Power Sensor

PC
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TEST ITEM OUTPUT POWER
TEST MODE 802.11b with data rate 1
Frequency Average Power Applicable Limits .
Pass or Fail
(GHz) (dBm) (dBm)
2.412 11.10 30 Pass
2.437 11.32 30 Pass
2.462 11.86 30 Pass
TEST ITEM OUTPUT POWER
TEST MODE 802.11g with data rate 6
Frequency Average Power Applicable Limits .
Pass or Fail
(GHz) (dBm) (dBm)
2.412 7.23 30 Pass
2.437 9.29 30 Pass
2.462 9.77 30 Pass
TEST ITEM OUTPUT POWER
TEST MODE 802.11n 20 with data rate 6.5
Frequency Average Power Applicable Limits .
Pass or Fail
(GHz) (dBm) (dBm)
2.412 7.21 30 Pass
2.437 9.30 30 Pass
2.462 9.72 30 Pass
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7.6dB BANDWIDTH
7.1. 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.

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

Spectrum Analyzer
_ B
[1 O ©

T

RF Cabhle

EUT
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8.3. LIMITS AND MEASUREMENT RESULTS

Mode Channel 6dB Bandwidth [MHZ] Verdict
LCH 10.07 PASS

11b MCH 10.06 PASS
HCH 9.602 PASS

LCH 15.16 PASS

11g MCH 15.17 PASS
HCH 15.15 PASS

LCH 15.17 PASS

11nHT20 MCH 15.15 PASS
HCH 15.16 PASS




Test Graph

Page 17 of 45

Report No.: HK1809111019E

Agilent Spectrum Analyzer - Dccupied BW
RL T
Center Freq 2.412000000 GHz
#FGainiLow

Ref Offset 1 dB
Ref 20.00 dBm

Center 2.412 GHz
#Res BW 100 kHz

Occupied Bandwidth

11b-LCH

Center Freq: 2412000000 GHz

1056:05 AM Sep:

Radio Std: Nane Peak Search

AvalHold> 1010

#VBW 300 kHz

Total Power

12.968 MHz

Transmit Freq Error
x dB Bandwidth

49.936 kHz
10.07 MHz x dB

OBW Power

Mkr1

Span 30 MHz
Sweep 2.933 ms|

17.5 dBm

99.00 %
-6.00 dB

STaTus

11b-MCH

Agilent Spectrum Analyzer - Occupied BW
®

Center Freq 2.437000000 GHz Genter Freq: 2.137000000 GHz

Ref Offset 1 dB.
Ref 20.00 dBm

HRes BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
12.891 MHz
45.865 kHz OBW Power

10.06 MHz xdB

Transmit Freq Error
x dB Bandwidth

0710

o Trig: Free Run AvalHold>
AiFGalnLow | HAtten: 30 d8

L0561 AM Sey
Radio Std: None

Mkr1

Span 30 MHz
Sweep 2.933 ms|

17.2 dBm

99.00 %
-6.00 dB

STatus

Peak Search

Agilent Spoctrum Analyzer - Decupied BW

Center Freq 2.462000000 GHz

el
#IFGainiLow

Ref Offset 1 dB
Ref 20.00 dBm

Center 2.462 GHz
#Res BW 100 kHz

Occupied Bandwidth

11b-HCH

req: 2462000000 GHz
ree Run AvglHold>1010

#VBW 300 kHz

Total Power

12.888 MHz

Transmit Freq Error
x dB Bandwidth

36.334 kHz
9.602 MHz x dB

OBW Power

Peak Search

Span 30 MHz
Sweep 2.933 ms|

17.8 dBm

99.00 %
-6.00 dB

STATUS

Agilent Spectrum Analyzer - Gocupiod IW

Center Freq 2.412000000 GHz = 2.412000000 GHz
=]

#IFGainL aw #htten: 30 dB

Ref Offset 1 dB
Ref 20.00 dBm

Center 2.412 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
16.394 MHz
23.351 kHz OBW Power

15.16 MHz xdB

Transmit Freq Error
x dB Bandwidth

& Run AvglHold>10110

Mkr1

Span 30 MHz
Sweep 2.933 ms)

12.7 dBm

99.00 %
-6.00 dB

Peak Search

Agilent Spectrum Analyzer - Dccupied BW

Center Freq 2.437000000 GHz

S GolnLaw

Ref Offset 1 dB
Ref 20.00 dBm

Center 2.437 GHz
#Res BW 100 kHz

Occupied Bandwidth

11g-MCH

Center Freq: 2437000000 GHz
AvglHold> 1010

Trig: Free Run
#Atten: 30 4B

#VBW 300 kHz

Total Power

16.423 MHz

Transmit Freq Error

x dB Bandwidth

20.864 kHz
15.17 MHz x dB

OBW Power

1056:14 AM Sep:

Radio Std: None Peak Search

Radio Device: BTS

Span 30 MHz
Sweep 2.933 ms

14.8 dBm

99.00 %
-6.00 dB

STaTuS

11g-HCH

Agilent Spectrum Analyzer - Occupied BW

‘Sweep Time 2.93 ms Center Freq: 2.462000000 GHz

Trig: Free Run AvglHeld=>1010

=
FGallow  #Atten: 30 dB

Ref Offset 1 dB.
Ref 20.00 dBm

Center 2.462 GHz
#Res BW 100 kHz

#VBW 300 kHz

Occupied Bandwidth Total Power
16.421 MHz

16.013 kHz OBW Power
15.15 MHz x dB

Transmit Freq Error

x dB Bandwidth

10:58:38 AM Sey
Radio Std: None

Span 30 MHz
Sweep 2.933 ms|

15.2 dBm

99.00 %
-6.00 dB

STatus

Peak Search




Page 18 of 45 Report No.: HK1809111019E
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eq: 2412000000 GHz

109534 4M e

Radlo Std: None Peak Search

ree Run AvglHold>10110

Ref Offset 1 dB
Ref 20.00 dBm

Center 2.412 GHz

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
17.545 MHz
17.752 kHz OBW Power

15.17 MHz x dB

Transmit Freq Error
x dB Bandwidth

Radio Device: BTS

Mkr1

Span 30 MHz
Sweep 2.933 ms|

13.2 dBm

99.00 %
-6.00 dB

STATUS

Agilent Spoctrum Analyzoer - Occupiod BW
& .

Center Freq 2.437000000 GHz

FFGalniLow

Ref Offset 1 d8.
Ref 20.00 dBm

Center 2.437 GHz
#Res BW 100 kHz
Occupied Bandwidth
17.570 MHz
20.815 kHz
15.15 MHz

Transmit Freq Error
x dB Bandwidth

437000000 GH;
AvglHo

#VBW 300 kHz

Total Power

OBW Power
x dB

0159555, 4M 5o
Radlo Std: None

1410110

Radio Device: BTS

Span 30 MHz
Sweep 2.933ms

14.8 dBm

99.00 %
-6.00 dB

sTATUS

Peak Search

11nHT20-HCH

Agilent Spoctrum Analyzer - Decupied BW

Center Freq 2.462000000 GHz Center Freq: 2462000000 GHz
Free Run AvglHold>1010

o Trig:
#IFGainilow  #Atten: 30 4B

Ref Offset 1 dB
Ref 20.00 dBm

Center 2.462 GHz
#Res BW 100 kHz

#VBW 300 kHz
Occupied Bandwidth
17.564 MHz

17.060 kHz OBW Power
15.16 MHz x dB

Total Power

Transmit Freq Error
x dB Bandwidth

Peak Search

Mkr1

Span 30 MHz
Sweep 2.933 ms|

15.4 dBm

99.00 %
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9. CONDUCTED SPURIOUS EMISSION
9.1. MEASUREMENT PROCEDURE

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

2, Set the EUT Work on the top, the middle and the bottom operation frequency individually.
3. Set SPA Trace 1 Max hold, then View.

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

9.2. TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION)
The same as described in section 8.2.

9.3. MEASUREMENT EQUIPMENT USED

The same as described in section 6.
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9.4. LIMITS AND MEASUREMENT RESULT

LIMITS AND MEASUREMENT RESULT

Measurement Result

Applicable Limits
Test Data Criteria

In any 100 KHz Bandwidth Outside the

frequency band in which the spread spectrum
intentional radiator is operating, the radio frequency
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 Refer Test Graph PASS
level of the desired power.

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))
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'NO: Fast
IFGain:Low

N Trig: Free Run
"+ awen: 30 45

Frequency

Ref Offset 1 dB.
Ref 20.00 dBm

#VBW 3.0 MHz
FUNCTION VALUE

Sla Freq 10.000000000 GHz

PHO: Fast

IFGain:l.

Ref Offset 1 d8
Ref 20.00 dBm

Start 10.000 GHz
#Res BW 1.0 MHz

WKR MODE TRC SCL
1
2

11B-HCH

Avg Type: Log-Per
¥ T AvglHold>1001100

o WAtten: 30 dB

#VBW 3.0 MHz

FUNCTION | FUNCTION v RETION VALUE

Frequency

Auto Tune|

Center Freq|
17 500000000 GHz |

StartFreq|
10,000000000 GHz|

11G-LCH

Avg Type: LogPur

Start Freq 30.000000 MHz
AvglHold>100/100

ig: Fres Run

PHO: Fast ¢
#atten: 30 4B

(FGaln:Low .

Ref Offset 1 dB
Ref 20.00 dBm

#VBW 300 kHz
FUNCTION

o G FUNE
766.17 MHz. 58511 dBm

Frequency

Auto Tune|

Center Freq
515.000000 MHz

StartFreq
30.000000 MHz,

STATUS

Agilent Spectrum Analyzer -
Marker 2 6.589279463973 GHz
PHO:

FGair

Ref Offset 1 dB
Ref 20.00 dBm

1

I—

Start 1.000 GHz
HRes BW 1.0 MHz

11G-LCH

Avg Type: Log-Pur
" Trig: Free Run AvalHold:> 100100

ast
inLow | #Atten: 30 4B

Stop 10.000 GHz

#VBW 3.0 MHz Sweep 16.00 ms (20000 pts]

Peak Search

Next Pk Right|

11G-LCH

Avg Type: Log-Pur

Marker 1 24.905495274764 GHz
FHO AvglHold:>100/100

Tost o Trig: Free Run
IFGaln-Low

#Atten: 20 4B

Ref Offset 1 dB
Ref 11.00 dBm

Start 10.000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz

Pesk Search

Next Pk Right]
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11G-MCH

Agilent Spectrum Analyzer - Swept SA

‘Start Freq 30.000000 MHz

Fres Run

T
HO: Fast )
IFGain:Low __ #Atten: 30 dB

Ref Offset 1 dB.
Ref 20.00 dBm

#VBW 300 kHz

Avg Type:Log-Pr
AvalHold=> 100100

FUNCTION | FUNCTION WADTH:

Frequency

Auto Tune

Agilent Spectrum Analyzer - Swept Sh
Start Freq 1.000000000 GHz

HO: Fast

IFGain-Low

Ref Offset 1 dB.
Ref 20.00 dBm

al

" Trig: Free Run

11G-MCH

Avg Type: Log-Pwr Frequency
AvalHold>100/100
#Atten: 30 4B

#VBW 3.0 MHz

11G-MCH

Agilert Spectrum Analyzer -
Start Freq 10.000000000 GHz

PHO: Fast Cp) 1719 Free Run
\FGalnlow  #Amen:20 dB

Ref Offset 1 dB
Ref 11.00 dBm

Start 10.000 GHz

HRes BW 1.0 MHz #VBW 3.0 MHz

Avg Type: Log-Pur
AvalHold:> 100100

STaTus

Frequency

StartFreq
10.000000000 GHz

Agilent Spectrum Analyzer -

Start Freq 30.000000 MHz

0; Fast Ly
IFGaln-Low

Ref Offset 1 dB
Ref 20.00 dBm

11G-HCH

Aug Type: Log-Pwr Frequency
ig: Free Run AvglHold> 1001100

#Atten: 30 4B

StartFreq
30.000000 MHz|

#VBW 300 kHz

STaTUS

11G-HCH

Marker 2 8.230961548077 GHz
Fosiow _4htten: 30 dB
Ref Offset 1 dB
Ref 20.00 dBm
1

#VBW 3.0 MHz

Avg Type: Log-Per
AvglHold>1001100

FUNCTION

TATUS

Peak Search

Agilent Spoctrum Analyzer

Start Freq 10.000000000 GHz

PRO: Fost .
IFGain-Low

Ref Offset 1 dB
Ref 11.00 dBm

11G-HCH

Bug Type: Log-Pur Frequancy
AvalHold>1001100
Hatten: 20 45

StartFreq
10.000000000 GHz,

#VEBW 3.0 MHz

FURCTION
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Agilerst Spectrum Analyzer -
‘Start Freq 30.000000 MHz

HO: st

IF Gain-Low

Ref Offset 1 dB.
Ref 20.00 dBm

11nHT20-LCH

Aug Type: Log-Pur Freguency
Free Run AvglHold> 100100

¥ T
b= #htten: 30 dB
Auto Tune

#VBW 300 kHz

FUNCTION | FUNCTION WADTH: FUNCTION VaLLE

Agilent Spectrum Anolyzer -

Ref Offset 1 dB.
Ref 20.00 dBm

at

Marker 2 5.838641932097 GHz

11nHT20-LCH

Avg Type: Log-Pwr Pesk Search
Trig: Fres Run AvglHold> 1001100

" paten: 30 45

HO: Fast
IFGain-Low

Next Pk Right|

Stop 10.000 GHz/
#VBW 3.0 MHz Sweep 16.00 ms (20000 pts|

FUNCTION

Agilent Spectrum Analyzer -
Start Freq 10.000000000 GHz
PHI

Ref Offset 1 dB
Ref 11.00 dBm

Start 10.000 GHz
HRes BW 1.0 MHz

: Fast
IFGain:Lows

11nHT20-LCH

Avg Type: Log-Pwr Freguency
Trig: Free Run ‘AvglHold> 1001100
#Atten: 20 4B

Mkr1 24.82
44

StartFreq
10.000000000 GHz

#VBW 3.0 MHz

Agilent Spectrum Analyzer -

Ref Offset 1 df

Start Freq 30.000000 MHz

B
Ref 11.00 dBm

11nHT20-MCH

Aug Type: Log-Pwr Frequency

0: Fost Lyl Trig: Free Run AvglHold> 1001100

[FGalm:Low *_ #Atten: 20 45
Auto Tune

StartFreq
30.000000 MHz|

#VBW 300 kHz

Marker 2 1.886994349717 GHz
PHO:

IFGain:Lowe

Ref Offset 1 d8
Ref 20.00 dBm

11nHT20-MCH

Avg Type: Log-Per Peak Search
- T AvglHold>1001100
#htten: 30 dB

Next Pk Right]

Stop 10.000 GHz
Sweep 16.00 ms (20000 pts,

#VBW 3.0 MHz

FUNCTION NVALLE A

Start 10.000 GHz
#Res BW 1.0 MHz

Marker 1 24.864243212161 GHz
P

Ref Offset 1 dB
Ref 11.00 dBm

11nHT20-MCH

Avg Type: LogPur
0; Fost. La. AvglHold>1001100
[Flalnclw  HAtten: 20 dE

Mkr1 24.86
-44.6

Next Pk Right|

Stop 25.000 GHz|

#VEBW 3.0 MHz Sweep 38.66 ms (20000 pts)
FUNCTION VALUE

FUNCTION __ FUNCTION wiDTH
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11nHT20-HCH

11nHT20-HCH

Agilent Spectrum Analyzer - Swept SA
® B
Start Freq 30.000000 MHz
HO: Fast Ly
IF Gain:Low

Ref Offset 1 dB.
Ref 20.00 dBm

#VBW 300 kHz

FUNCTION | FUNCTION WADTH:

STaTus

=

Frequency

Agilent Spectrum Analyzer - Swept A
RL Fi It

Start Freq 1.000000000 GHz
) Trig:Fres Run AvglHold> 1001100

Avg Type: Log-Pwr Frequency

HO: Fast ()
IFGaln:Low #Atten: 30 dE

Ref Offset 1 dB.
Ref 20.00 dBm

1

Stop 10.000 GHz

#VBW 3.0 MHz Sweep 16.00 ms (20000 pts|

FUNCTION

MIR WODE TRL L1

11nHT40-LCH

11nHT20-HCH

Agilent Spectrum Analyzer - Swept SA
‘Start Freq 10.000000000 GHz
PHI

: Fast
IFGain:Lows

Ref Offset 1 dB.
Ref 11.00 dBm

Start 10.000 GHz
HRes BW 1.0 MHz

WRA MODE THC S0L

e}

Avg Type: Log-Pur
Trig: Free Run AvalHold:> 100100
Mhen: 20 4B

Mkr1

#VBW 3.0 MHz

STaTus

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 AVGPSD-1 in the ANSI C63.10 (2013) item 11.10 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.



wuAL Page 27 of 45 Report No.: HK1809111019E

10.4 LIMITS AND MEASUREMENT RESULT

Mode Channel PSD [dBm/20kHz] Limit[dBm/3kHz] Verdict
LCH -4.983 8 PASS

11b MCH -8.973 8 PASS
HCH -8.217 8 PASS

LCH -11.172 8 PASS

11g MCH -9.056 8 PASS
HCH -9.238 8 PASS

LCH -10.423 8 PASS

11nHT20 MCH -8.886 8 PASS
HCH -7.865 8 PASS
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11b-LCH

Agilent Spectrum Analyzer -
Avg Type: Log-Pwr Pesk Search
AvglHold> 1001100

Marker 1 2.412495774789 GHz

NG, Fout Trig: Fres Run
IFGaln-Low

#htten: 30 4B

Ref Offset1 dB. Mkr1 2.412
Ref 20.00 dBm

Next Pk Right|

Next Pk Left
Marker Delta
Mkr—RefLvi
Span 30.00 MHz| m

Sweep 72.00 ms (20000 pts

Center 2.41200 GHz

#Res BW 20 kHz HVBW 62 kHz

11b-MCH

Agilen Spectrum Analyzer
Marker 1 2.437899294965 GHz

HO: Fast Ly
IF Galn:Low

T
#atten: 30 dB

Ref Offset 1 dB
Ref 20.00 dBm

\

e e

'

N4

Center 2.43700 GHz

#Res BW 20 kHz #VBW 62 kHz

Avg Type: Log-Pur
Fres Run AvglHold: 761100

Peak Search

Mkr1 2.437

Next Pk Right|

11b-HCH

Peak Search

Marker 1 2.462896294815 GHz Aug Type: Log-Par
PHO: Fast ¢ ig: Fres Ry AvglHold: 811100
IFGain-Low

Ref Offset 1 dB.
Ref 20.00 dBm

Center 2.46200 GHz
#Res BW 20 kHz

Span 30.00 MHz|

#VBW 62 kHz Sweep 72.00 ms (20000 pts)

11g-LCH

Marker 12.413866843342 GHz =
W aiow ™ Hhtten: 30 d8

Ref Offset 1 dB

Ref 20.00 dBm

f

Center 2.41200 GHz

#Res BW 20 kHz #VBW 62 kHz

Avg Type: Log-Per
& Run AvglHold>1001100

Peak Search

Span 30.00 MHz|

Sweep 72.00 ms (20000 pts

11g-MCH

Agilent Spectrum Analyzer -
Pesk Search

Marker 1 2.438868343417 GHz Avg Type: Log-Pur
PHO: Fast e T710: Free Run AvglHold: 701100
IFGaln-Low

#Atten: 30 4B

Ref Offset 1 d8
Ref 20.00 dBm

Next Pk Left

«
More
Span 30.00 MHz|

Sweep 72.00 ms (20000 pts

Center 2.43700 GHz

#Res BW 20 kHz #VBW 62 kHz

11g-HCH

Agilent Spectrum Analyzer -

Marker 1 2.463242812141 GHz
BHO: Fast g Trig:Free Run
IFGalnlow _ HAtten: 30 d8

Ref Offset 1 dB
Ref 20.00 dBm

Center 2.46200 GHz

#Res BW 20 kHz #VBW 62 kHz

Avg Type: Log-Pur
AvalHold: 261100

Peak Search

Span 30.00 MHz|

Sweep 72.00 ms (20000 pts
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11nHT20-LCH

Agilent Spoctrum Analyzer - Swept SA

Avg Type: Log-Pur
AvglHold>1001100

Marker 1 2.410740687034 GHz

TNO Tost o Trig: Fres Run
FGain:Low

#atten: 30 4B

Ref Offset 1 dB
Ref 20.00 dBm

1

4
\”“h.ﬁ'rf\x*#"r'|V‘"'“"w"l‘w‘u'mhm‘w'\"*‘~*Mwbr.aw
J

Center 2.41200 GHz
#Res BW 20 kHz #VBW 62 kHz

s STATUS

Peak Search

Span 30.00 MHz|

Sweep 72.00 ms (20000 pts)

11nHT20-MCH

Agilent Spoctrum Analyzor - Swept SA

Avg Type: Log-Pur
AvglHold: 7i100

Marker 1 2.435739186959 GHz

o Ton o Trig: Fres Run
IFGain-Low

HAtten: 30 dB

Ref Offset 1 dB
Ref 20.00 dBm

' 1
T

it

Center 2.43700 GHz
#Res BW 20 kHz

#VBW 62 kHz

s sTATUS

Sweep 72.

Span 30.00 MHz|
00 ms (20000 pts|

11nHT20-HCH

Agilent Spoctrum Analyzer - Swopt SA

Avg Type: Log-Pur
AvglHold: 38/100

Marker 1 2462623281164 GHz
PNG: Fast Ly T7IG: Frés Run
[Flalnclw  HAtten: 30 dE

Ref Offset 1 dB.
Ref 20.00 dBm

' Al
;wlnMﬁ’JNWﬁMW-W\"WWM%M

* \
M N

Center 2.46200 GHz
#Res BW 20 kHz #VBW 62 kHz Sweep 72.0

s STATUS

Peak Search

Next Pk Right,
Next Pk Left|

Span 30.00 MHz| ﬂ

0 ms (20000 pts)
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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 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

Relel
o
Spectrum Analyzer / Receiver
System Simulator

RADIATED EMISSION TEST SETUP 30MHz-1000MHz

RX Antenna

Ant. feed
point

! '

i-‘ 3m e »

1]

I EUT
"f" [ ]

T

 ;
Metal Full Soldered Ground Plane

| ==
e | e

Spectrum Analyzer ; Recei
System Simulator P hyz ceiver

RADIATED EMISSION TEST SETUP ABOVE 1000MHz

Metal Full Soldered Ground Plane

System Simulator
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11.3. LIMITS AND MEASUREMENT RESULT
15.209(a) Limit in the below table has to be followed

Report No.: HK1809111019E

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.
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11.4. TEST RESULT

RADIATED EMISSION BELOW 30MHZ
No emission found between lowest internal used/generated frequencies to 30MHz.

RADIATED EMISSION BELOW 1GHZ

RADIATED EMISSION TEST- (30MHZ-1GHZ) -HORIZONTAL
66.9 dBu¥/m

Limit: —_—

Margin:

3%

—
} WWM

=l |

¥
-1]

LYy

-13
30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.000 MHz
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector Aﬂ:’;g;‘f DLZ?LZ Comment
’ MHz dBuV dB/m dBuV/m dBuVim| dB cm degree
1 146.4000 | 18.18 13.64 31.82 43.50 |-11.88| peak
2| * | 201.3667 | 28.35 11.86 40.21 43.50 |-3.29 | peak
3 270.8833 | 2143 10.45 31.88 46.00 -14.12| peak
4 306.4500 | 12.73 15.84 28.57 46.00 -17.43| peak
5 390.5167 | 17.36 19.01 36.37 46.00 |-9.63 | peak
6 468.1167 | 6.24 20.79 27.03 46.00 |-18.97| peak

RESULT: PASS
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RADIATED EMISSION TEST- (30MHZ-1GHZ) -VERTICAL

66.9 dBu¥/m
Limit: —_—
Margin:
| 3 4
0
1
® 5
2 X

27
-13

30.000 127.00 224.00 321.00 418.00 515.00 b12.00 709.00 806.00 1000.00 MHz

. . Antenna| Table
Freq. Readin Factor |Measurement| Limit | Over .
No. | MK g g Detector| Height | Degree Comment
’ MHz dBuV dB/m dBuV/im dBuV/m| dB cm degree

11! 39.7000 26.11 8.51 34.62 40.00 |-5.38 | peak

2 80.1167 28.59 1.84 30.43 40.00 [-9.57 | peak

31 | 1447833 | 24.05 15.23 39.28 43.50 [-4.22 | peak

4 | * | 211.0667 | 29.68 10.08 39.76 43.50 | -3.74 | peak

5 264.4166 | 22.73 14.34 37.07 46.00 |-8.93 | peak

6 390.5167 | 13.56 19.01 32.57 46.00 |-13.43| peak

RESULT: PASS
Note: 1. Factor=Antenna Factor + Cable loss, Margin= Result -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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RADIATED EMISSION ABOVE 1GHZ

Frequency Emission Level Limits Margin Detector
(MHz) (dBuV/m) (dBuV/m) (dB) Type comment
TX 11b 2412MHz
4824 38.62 74 -35.38 Pk Horizontal
4824 40.24 54 -13.76 AV Horizontal
7236 41.74 74 -32.26 pk Horizontal
7236 42.52 54 -11.48 AV Horizontal
4824 39.08 74 -34.92 Pk Vertical
4824 39.98 54 -14.02 AV Vertical
7236 52.01 74 -21.99 Pk Vertical
7236 43.18 54 -10.82 AV Vertical
TX 11b 2437MHz
4874 38.51 74 -35.49 Pk Horizontal
4874 40.31 54 -13.69 AV Horizontal
7311 41.77 74 -32.23 Pk Horizontal
7311 42.48 54 -11.52 AV Horizontal
4874 38.88 74 -35.12 Pk Vertical
4874 39.86 54 -14.14 AV Vertical
7311 52.20 74 -21.80 Pk Vertical
7311 43.22 54 -10.78 AV Vertical
TX 11b 2462MHz
4924 38.63 74 -35.37 Pk Horizontal
4924 40.55 54 -13.45 AV Horizontal
7386 41.68 74 -32.32 Pk Horizontal
7386 42.53 54 -11.47 AV Horizontal
4924 38.77 74 -35.23 Pk Vertical
4924 40.26 54 -13.74 AV Vertical
7386 52.36 74 -21.64 Pk Vertical
7386 43.22 54 -10.78 AV Vertical

RESULT: PASS
Note:

1. Margin = Emission Leve - Limit
2.1GHz-25GHz(All test modes had been pre-tested. The 802.11b mode is the worst case and recorded

in the report. No recording in the test report at least have 20dB margin).




12. BAND EDGE EMISSION

12.1. MEASUREMENT PROCEDURE

Page 36 of 45

1)Radiated restricted band edge measurements
The radiated restricted band edge measurements are measured with an EMI test receiver connected to the
receive antenna while the EUT is transmitting

2)Conducted Emissions at the bang edge

a)The transmitter output was connected to the spectrum analyzer
b)Set RBW=100kHz,VBW=300kHz
c)Suitable frequency span including 100kHz bandwidth from band edge

12.2. TEST SET-UP

Radiated same as 11.2

Conducted set up

EUT

cable

Spectrum analyzer

Report No.: HK1809111019E
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12.3. RADIATED TEST RESULT

Frequency Emission Level Limits Margin Detector
(MHZz) (dBuV/m) (dBuV/m) (dB) Type Comment
TX 11b 2412MHz
2399.9 38.73 74 -35.27 pk Horizontal
2399.9 40.68 54 -13.32 AV Horizontal
2400 41.70 74 -32.30 pk Horizontal
2400 42.65 54 -11.35 AV Horizontal
2399.9 39.01 74 -34.99 pk Vertical
2399.9 40.26 54 -13.74 AV Vertical
2400 52.12 74 -21.88 pk Vertical
2400 43.14 54 -10.86 AV Vertical
TX 11b 2462MHz
2483.5 38.58 74 -35.42 pk Horizontal
2483.5 40.67 54 -13.33 AV Horizontal
2483.6 41.36 74 -32.64 pk Horizontal
2483.6 42.61 54 -11.39 AV Horizontal
2483.5 38.96 74 -35.04 pk Vertical
2483.5 40.27 54 -13.73 AV Vertical
2483.6 52.00 74 -22.00 pk Vertical
2483.6 43.07 54 -10.93 AV Vertical

RESULT: PASS
Note: Scan with 11b,11g,11n, the worst case is 11b Mode
Margin= Emission Level -Limit.




12.4. CONDUCTED TEST RESULT

Test Graph
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Agilent Spectrum Anolyzer -

Marker 3 2.413010650533 GHz
NO: Fast ()
IFGain-Low

Ref Offset 1 dB.
Ref 20.00 dBm

Start 2.31000 GHz
#Res BW 100 kHz

Trig: Fres Run
#htten: 30 4B

11b-LCH

Avg Type: Log-Pur
AvalHold=>100/100

#VBW 300 kHz

Pesk Search

Next Pk Right|

11b-HCH

Agilent Spectrum Anolyzer -

Marker 3 2.463011650583 GHz

NO: Fast ()
IFGain-Low

Avg Type: Log-Pwr Pesk Search
Trig: Fres Run AvglHold> 1001100
#

an: 30 dB

Ref Offset 1 dB.
Ref 20.00 dBm

Next Pk Right|

Start 2.45000 GHz
#Res BW 100 kHz

Agilont Spoctrum Analyzer -

‘Start Freq 2.310000000 GHz
PHO: Fast )
ow

Trig: Free Run
#Atten: 30 4B

Avg Type: Log-Pur
AvglHold>1001100

Ref Offset 1 dB.
Ref 20.00 dBm

Start 2.31000 GHz
#Res BW 100 kHz

MFA MOOE TRD 1L
[t

#VBW 300 kHz

FUNCTION — FUNCTION WiDTH

Avg Type: Log-Per
AvglHold>1001100

‘Start Freq 2.450000000 GHz

PHO: Fast Cp)
IFGain:Low

Trig: Free Run
HAtten: 30 dB

Ref Offset 1 d8.
Ref 20.00 dBm

bl bl )

N,

Start 2.45000 GHz
#Res BW 100 kHz

T e

Start Freq 2.310000000 GHz
PHO: Fost
IFGain-Low

Ref Offset 1 dB.
Ref 20.00 dBm

1
#atten: 30 4B

Avg Type: LogPur
AvglHold>1001100

#VBW 300 kHz

INCTION INETION WD TH

INCTION VALUE

Frequency

StartFreq)
2310000000 GHz

Avg Type: LogPwr Frequency

Start Freq 2.450000000 GHz
AvglHold> 1001100

PNO: Fast Len Trig:Fres Run
IFGaindow —_ Atten: 30 d8

Ref Offset 1 d8
Ref 20.00 dBm

L]
o
st e b

Fd StartFreq
[ 2450000000 GHz|

Start 2.45000 GHz
#Res BW 100 kHz #VBW 300 kHz

INETION
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13. FCC LINE CONDUCTED EMISSION TEST
13.1. LIMITS OF LINE CONDUCTED EMISSION TEST

Report No.: HK1809111019E

Frequency

Maximum RF Line Voltage

Q.P.(dBuV) Average( dBuV)
150kHz~500kHz 66-56 56-46
500kHz~5MHz 56 46
5MHz~30MHz 60 50

Note:

1. The lower limit shall apply at the transition frequency.
2. The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz.

13.2. BLOCK DIAGRAM OF LINE CONDUCTED EMISSION TEST

EUT & Support

AN

g0cm

aicm

=80cm

LIS

. —
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13.3. PRELIMINARY PROCEDURE OF LINE CONDUCTED EMISSION TEST

1.

ok wh

©

The equipment was set up as per the test configuration to simulate typical actual usage per the user’s
manual. When the EUT is a tabletop system, a wooden table with a height of 0.8 meters is used and is
placed on the ground plane as per ANSI C63.10 (see Test Facility for the dimensions of the ground plane
used). When the EUT is a floor-standing equipment, it is placed on the ground plane which has a 3-12
mm non-conductive covering to insulate the EUT from the ground plane.

Support equipment, if needed, was placed as per ANSI C63.10.

All I/O cables were positioned to simulate typical actual usage as per ANSI C63.10.

All support equipments received AC120V/60Hz power from a LISN, if any.

The EUT received charging voltage by adapter which received 120V/60Hzpower by a LISN..

The test program was started. Emissions were measured on each current carrying line of the EUT using a
spectrum Analyzer / Receiver connected to the LISN powering the EUT. The LISN has two monitoring
points: Line 1 (Hot Side) and Line 2 (Neutral Side). Two scans were taken: one with Line 1 connected to
Analyzer / Receiver and Line 2 connected to a 50 ohm load; the second scan had Line 1 connected to a
50 ohm load and Line 2 connected to the Analyzer / Receiver.

Analyzer / Receiver scanned from 150 kHz to 30MHz for emissions in each of the test modes.

During the above scans, the emissions were maximized by cable manipulation.

The test mode(s) were scanned during the preliminary test.

Then, the EUT configuration and cable configuration of the above highest emission level were recorded for
reference of final testing.



WAL Page 41 of 45 Report No.: HK1809111019E

13.4. FINAL PROCEDURE OF LINE CONDUCTED EMISSION TEST

1. EUT and support equipment was set up on the test bench as per step 2 of the preliminary test.

2. Ascan was taken on both power lines, Line 1 and Line 2, recording at least the six highest emissions.
Emission frequency and amplitude were recorded into a computer in which correction factors were used
to calculate the emission level and compare reading to the applicable limit. If EUT emission level was
less —2dB to the A.V. limit in Peak mode, then the emission signal was re-checked using Q.P and Average
detector.

3. The test data of the worst case condition(s) was reported on the Summary Data page.
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13.5. TEST RESULT OF LINE CONDUCTED EMISSION TEST
LINE CONDUCTED EMISSION TEST LINE 1-L

90 FCC PART 15 B CLASS B(L)
80
70
\
60
=
Z 50 -
= * \—? =
3 40/\./\\/ , WW\)M - T oa—— L :
] i
30!-A i\ “L i /\'ﬂ A !
BRI
20 a v T
10
1%0K 1M 10M 30M
Frequency[Hz]
— QP Limit — AV Limit —PK —AV
o QP Detector % AV Detector
1 0.2085 42.88 10.04 6327 2039 PK
2 0.5865 4711 10.05 56.00 8.89 PK
3 1.2615 4381 10.09 56.00 12.19 PK
4 1.3425 42.09 10.10 56.00 13.91 PK
5 3.3180 3068 1024 56.00 16.32 PK
6 6.8820 39.33 10.20 60.00 20.67 PK

1 0.2088 10.04 40.93 63.25 2232 34.56 53.25 18.69
2 0.5877 10.05 46.76 56.00 9.24 44.25 486.00 1.75
3 1.2589 10.09 42.26 56.00 13.74 37.85 46.00 8.15
4 1.3410 10.10 40.82 56.00 15.18 35.03 46.00 10.97
5 3.3159 10.24 35.80 56.00 20.20 29.50 48.00 16.50
6 6.8816 10.20 36.16 60.00 23.84 27.69 50.00 22.31




Level[dBuV]

Line Conducted Emission Test Line 2-N
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90 FCC PART 15 B CLASS B(N)
80
70
|
60 e
—~—
50 : 2
A\ & % ey ——
40 4 \1/\/ A " I 2 | (W1} ¢ PR 5!
WU |
30/\]7/\IAA/\\VA 1)
VWO
20 'y = = i
10
1%0K ™M 10M
Frequency[Hz]
— QP Limit — AVLimt —PK —AV
o QP Detector % AV Detector
1 0.2085 44.64 10.04 63.27 18.63 PK
2 0.5910 46.99 10.05 56.00 9.01 PK
3 1.2660 43.83 10.09 56.00 1217 PK
4 1.6845 41.21 10.13 56.00 14.79 PK
5 27375 41.73 10.21 56.00 14.27 PK
6 3.9210 4222 10.25 56.00 1378 PK

30M

1 0.2106 10.04 42.22 63.18 20.96 35.48 53.18 17.70
2 0.5888 10.05 46.85 56.00 9.15 44.21 46.00 1.79
3 1.2613 10.09 42.40 56.00 13.60 38.22 46.00 7.78
4 1.6829 10.13 38.74 56.00 17.26 34.75 46.00 11.25
5 2.7346 10.21 37.74 56.00 18.26 32.76 46.00 13.24
6 3.9541 10.25 37.89 56.00 18.11 32.63 46.00 13.37
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APPENDIX A: PHOTOGRAPHS OF TEST SETUP
LINE CONDUCTED EMISSION TEST SETUP
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RADIATED EMISSION ABOVE 1G TEST SETUP
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----END OF REPORT----
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