Prepared for :

Prepared By :

Date of Test:
Date of Report:

Report Number:

Page 1 of 48 Report No.: HK1812211955E

FCC TEST REPORT

Test report
On Behalf of
Shenzhen Huafurui Technology Co., Ltd.
For
Smart Phone
Model No.: QUEST

FCC ID: 2AHZ5QUEST

Shenzhen Huafurui Technology Co., Ltd.

Unit 1401 &1402, 14/F, Jin gi zhi gu mansion (No. 4 building of Chong wen Garden),
Crossing of the Liu xian street and Tang ling road, Tao yuan street, Nan shan district,
Shenzhen,P.R. China

Shenzhen HUAK Testing Technology Co., Ltd.

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

Dec. 28, 2018~Feb. 18, 2019
Feb. 18, 2019
HK1812211955E



WAL Page 2 of 48 Report No.: HK1812211955E

TEST RESULT CERTIFICATION

Applicant’s name.................... : Shenzhen Huafurui Technology Co., Ltd.
Unit 1401 &1402, 14/F, Jin gi zhi gu mansion (No. 4 building of Chong
AdAreSS ..oeeiiiiiiiiiiiiieeee e : wen Garden), Crossing of the Liu xian street and Tang ling road, Tao
yuan street, Nan shan district, Shenzhen,P.R. China
Manufacture's Name .............. : Shenzhen Huafurui Technology Co., Ltd.
Unit 1401 &1402, 14/F, Jin gi zhi gu mansion (No. 4 building of Chong
AdAreSS ...ooviiiiiiiiiiiieeees : wen Garden), Crossing of the Liu xian street and Tang ling road, Tao

yuan street, Nan shan district, Shenzhen,P.R. China
Factory's Name Shenzhen Huafurui Technology Co., Ltd.

Unit 1401 &1402, 14/F, Jin gi zhi gu mansion (No. 4 building of Chong

Address.......cooeeeeiiiieiiiiii, : wen Garden), Crossing of the Liu xian street and Tang ling road, Tao
yuan street, Nan shan district, Shenzhen,P.R. China

Product description Smart Phone

Brand Name CUBOT

Mode Name QUEST

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...covvveeeee e :

Standards......cooeevvieiiiiiieiiis :

Date (s) of performance of tests................. : Dec. 28, 2018~Feb. 18, 2019
Date Of ISSUE ....cevvveeiieieieeeeeeee e, : Feb. 18, 2019
TESt RESUIL v : Pass

Testing Engineer : &Ogi/ @) v

(Gary Qian)

Technical Manager EJW Mﬂ’“’

(Eden Hu)

Authorized Signatory : t;}gv% 2%&0’%

(Jason Zhou)



\}JI"Z;- Page 3 of 48 Report No.: HK1812211955E
Revision Issue Date Revisions Revised By
V1.0 Feb. 18, 2019 Initial Issue Jason Zhou




wuAL Page 4 of 48 Report No.: HK1812211955E

TABLE OF CONTENTS

1. GENERAL INFORMATION ....ouuitiiiiiiiiiiiitiiii bbb s s b s bbb s snsssnsssnnees 6
1.1. PRODUCT DESCRIPTION ..ottt ettt e e e e ee e s ee e e e e e s e e e e e e e e ee e e e e e e eeeeees 6
1.2. TABLE OF CARRIER FREQUENGCYS .....coiiiiiiiiiiiiiiiiiiiiiiieeieeeeeeteet ettt 6
1.3. IEEE 802.11IN MODULATION SCHEME ........cotttiiiiiiiiiiiiiiiiiiiiiieiiiieieeeeteeeet ettt 7
1.4. RELATED SUBMITTAL(S) / GRANT (S) ittt ettt e et a e s 7
1.5. TEST METHODOLOGY ...cotttiiiiiiiiiiiiiiiiiiiiiiiteieeeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeee s e e et e e ittt eeteee et ettt ee e e e ee e e et e eeeeeeeeeeeeeeeeees 8
1.6. SPECIALACCESSORIES .......oottiiiiiiiiiiiiiiiitiiit ettt ettt et e e e et e e e e e e e e e e e e e e e e e e e e e e e eeeeees 8
1.7. EQUIPMENT MODIFICATIONS ..ottt ettt ettt ettt e e e e e e s e e e e e e e e e e e ee e e e e e e eereeeeeees 8

2. MEASUREMENT UNCERTAINTY Lot 9

3. DESCRIPTION OF TEST MODES. ... .o 10

4 SYSTEM TEST CONFIGURATION ....coiiiiiiiiiii 11
4.1. CONFIGURATION OF EUT SYSTEM ...t 11
4.2. EQUIPMENT USED IN EUT SYSTEM ..o 11
4.3. SUMMARY OF TEST RESULTS ... 11

S TE ST FA C L Y i 12

6. OUTPUT POWER ... 13
7.1. MEASUREMENT PROCEDURE ......0uuttttttitiitiiiiiiitiiitier s sessrssrresrranrnnnnes 13
6.2. TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION) .....cetttiiiiiiiiiiiiieie et 13
6.3. LIMITS AND MEASUREMENT RESULT ....0iiiiiiiiiiiiiiiiiinriiiiieeeeeeeresrsesessees s nnesssesssennssnssnnssnnsnnnnes 14

7. 6DB BANDWIDTH ... 16
7.1. MEASUREMENT PROCEDURE ......ouuttttttitiiiiiiiiitie s ssses s sesssssrrssrennrnnnne 16
7.2. TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION) .....cetttiiiiiiiiiiiiieie et 16
8.3. LIMITS AND MEASUREMENT RESULTS .....ciiiiiiiiiiiiiiierieitieirei e nesnsessnnnnesnsssnnnnnnnnnnes 17

9. CONDUCTED SPURIOUS EMISSION ... 20
9.1. MEASUREMENT PROCEDURE .......outuuitttiiiiiiiiiiiiiee s res s sessresrrssrnnnrnnnne 20
9.2. TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION) .....cctttiiiiiiiiiiiiieie et e e 20
9.3. MEASUREMENT EQUIPMENT USED ......oouiiiiiiiiiiiiiiiiiiiiii e esssessnenneennsesnnnnnnnnnes 20
9.4. LIMITS AND MEASUREMENT RESULT ....0uiiiiiiiiiiiiiiiiitiiiriierieereesresreesesseessssnnsesssenssessnessssnsssssnnnnnnnnes 21

10. MAXIMUM CONDUCTED OUTPUT POWER SPECTRAL DENSITY ....ouuiiiiiiiiiiiiiiiiriieenierierrneereeneennennnes 28
10.1 MEASUREMENT PROCEDURE .......ootttiiitiiiiieiieiii it earessssnssennrrenrsnnrnnnne 28
10.2 TEST SET-UP (BLOCK DIAGRAM OF CONFIGURATION).....cciiiiitiiiiiiieeeei et 28
10.3 MEASUREMENT EQUIPMENT USED ......ooiiiiiiiiiiiiiiiiiiiieeie et sneesneennennrsennnnnnnnnnes 28
10.4 LIMITS AND MEASUREMENT RESULT .....ooiiiiiiiii et 29

11. RADIATED EMISSION ... e r e e e e 32

11.1. MEASUREMENT PROCEDURE ..o 32



wuAL Page 5 of 48 Report No.: HK1812211955E

T1. 2. TEST SETUP ...ttt e e et s e s e e e s e e s s e e e s e e e s e e s ss e s be e s bs e ebee s beesbee s b ennbennrnnnne 33
11.3. LIMITS AND MEASUREMENT RESULT ..ottt bsesssenrssssassssesrsesnsnnsnnnnes 34
114, TEST RESULT ...ttt e e e e s st s e s s s e s e e e s e e s s e e s s e s Es e s b e e s be e s s ee s b nnnbnnnnnnnne 35
12. BAND EDGE EMISSION ...iitiiiiuuttutiuutttnettettnestsesssssssesssess s s s s ss s s s s ssssse s s sssssss s ssssennrrsrnes 38
12.1. MEASUREMENT PROCEDURE .......cootiiiiiiiiiiiiiiiiiiii e ss s s asssessrresrrnnrnrnne 38
12.2. TEST SET-UP ...ttt e et s s e s s e s s e e e s e e s s e s s e e e s e e e s e e e be e e be e s s ennbnnnrnnnnes 38
12.3. RADIATED TEST RESULT ...ttt as s a e e e s s s s s s e s s ss s b aesses s s rnnsrnnrnnnnes 39
12.4. CONDUCTED TEST RESULT ....otiiiitiittittttiitteeteeeseesieesseessesaseessesss s assses s esssesssssassss s ssssessrrsssrnnrnnrnes 40
13. FCC LINE CONDUCTED EMISSION TEST ....uuttuutiuitittriuuinnetientrtesrrenrrrrrresesressssssssssssssssssssssssssssse 42
13.1. LIMITS OF LINE CONDUCTED EMISSION TEST .....ccttiiiiiiiiiiiiiriiiiiiiiirisiieesressneessesreesreesnessreesrennnnnnnes 42
13.2. BLOCK DIAGRAM OF LINE CONDUCTED EMISSION TEST .....ovvtiiiiiiiiiiiriieriierrieireeereesieesreesreennnnnns 42
13.3. PRELIMINARY PROCEDURE OF LINE CONDUCTED EMISSION TEST ......couvvviimiiiiriiiiiirieeniienninn. 43
13.4. FINAL PROCEDURE OF LINE CONDUCTED EMISSION TEST .....ovtiiiiiiiiiiiiiiieirieirrerieenneeeneenneennnnnns 44
13.5. TEST RESULT OF LINE CONDUCTED EMISSION TEST ....oottiiiiiiiiiiiiiriiiiiiiesiierieesreesreesneesneesnesnnnnnns 45

APPENDIX A: PHOTOGRAPHS OF TEST SETUP ..ottt sesssenneesrssnneesnnssnnennes 47



WAL Page 6 of 48 Report No.: HK1812211955E

1. GENERAL INFORMATION
1.1. PRODUCT DESCRIPTION

The EUT is designed as “Smart Phone
achieve the system operation.

A major technical description of EUT is described as following

”

. It is designed by way of utilizing the DSSS and OFDM technology to

Operation Frequency 2.412 GHz~2.462GHz

IEEE 802.11b:14.73dBm, IEEE 802.119:13.63dBm;
Output Power

IEEE 802.11n(20):13.23dBm,IEEE 802.11n(40):13.69dBm
Modulation DSSS(DBPSK/DQPSK/CCK);OFDM(BPSK/QPSK/16-QAM/64-QAM)
Number of channels 11 Channels (IEEE802.11b/g/n20)& 7 Channels (IEEE802.11n40)
Hardware Version A799 MAIN_PCB V1.1
Software Version CUBOT_CUBOT_QUEST_8123C_V01_20181122
Antenna Designation PIFA Antenna
Antenna Gain 3.90dBi
Power Supply DC3.85V 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

O (0[N |(dh[W[N|F

2452 MHZ

=
o

2457 MHZ

11 2462 MHZ

Note: For 20MHZ bandwidth system use Channel 1 to Channel 11
For 802.11n 40MHZ bandwidth system use Channel 3 to Channel 9.
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=
1.3. IEEE 802.11N MODULATION SCHEME
Data
MCS i NCBPS NDBPS rate(Mbps)
Index Nss | Modulation R NBPSC 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 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

1.4. RELATED SUBMITTAL(S) / GRANT (S)
This submittal(s) (test report) is intended for FCC ID: 2AHZ5QUEST 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 v05.

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

Test DALSESIEIENE Notes
Uncertainty

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

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)
Transmit by 802.11n (40MHz) with Date rate (13.5/27/40.5/54/81/108/121.5/135)

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
ltem Equipment Model No. ID or Specification Remark

1 Smart Phone QUEST 2AHZ5QUEST EUT
2 Adapter QUEST DC 5.0V 2A Accessory
3 Battery QUEST DC3.85V/ 4000mAh Accessory
4 USB 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
815.247 Output Power Compliant
§15.247 6 dB Bandwidth Compliant
8§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 SIN Cal. Date Cal. Due
Power meter Agilent E4417B HKE-107 Dec. 27, 2018 | Dec. 26, 2019
Power Sensor Agilent E9327A HKE-113 Dec. 27, 2018 | Dec. 26, 2019

RF cable Times 1-40G HKE-034 Dec. 27, 2018 | Dec. 26, 2019

RF automatic Tonscend JS0806-2 HKE-060 Dec. 27, 2018 | Dec. 26, 2019

control unit

Spectrum analyzer Agilent N9020A HKE-048 Dec. 27, 2018 | Dec. 26, 2019
RF Cable
(9KHZz-26.5GHz) Tonscend 170660 N/A Dec. 27, 2018 | Dec. 26, 2019
Signal generator Agilent N5183A HKE-071 Dec. 27, 2018 | Dec. 26, 2019
Receiver R&S ESCI-7 HKE-010 Dec. 27,2018 | Dec. 26, 2019
Spectrum analyzer Agilent N9020A HKE-048 Dec. 27,2018 | Dec. 26, 2019

Preamplifier EMCI EMCO051845SE HKE-015 Dec. 27,2018 | Dec. 26, 2019
Preamplifier Agilent 83051A HKE-016 Dec. 27,2018 | Dec. 26, 2019
Loop antenna Schwarzbeck FMZB 1519 B HKE-014 Dec. 27, 2018 | Dec. 26, 2019

Broadband antenna Schwarzbeck VULB 9163 HKE-012 Dec. 27, 2018 | Dec. 26, 2019
Horn antenna Schwarzbeck 9120D HKE-013 Dec. 27, 2018 | Dec. 26, 2019
Antenna Mast Keleto CC-A-4M N/A Dec. 27, 2018 | Dec. 26, 2019

Position controller Taiwan MF MF7802 HKE-011 Dec. 27, 2018 | Dec. 26, 2019

Radiated test Tonscend TS+ Rev HKE-082 | Dec. 27, 2018 | Dec. 26, 2019
software 2.5.0.0
RF cable .

(9KHZ-1GH2) Times 381806-001 N/A Dec. 27,2018 | Dec. 26, 2019
RF cable Times 1-40G HKE-034 Dec. 27, 2018 | Dec. 26, 2019
Horn Ant

(18G-40GH?z) Schwarzbeck BBHA 9170 HKE-094 Mar. 01, 2018 | Feb. 28, 2020
Horn Ant QWH_SL 18 4 i

(18G-40GHz) ETS 0K SG HKE-092 Mar. 01, 2018 | Feb. 28, 2020




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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6.3. LIMITS AND MEASUREMENT RESULT
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TEST ITEM OUTPUT POWER
TEST MODE 802.11b with data rate 1
Frequency Average Power Applicable Limits _
Pass or Fail
(GHz) (dBm) (dBm)
2.437 14.50 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 13.01 30 Pass
2.462 13.48 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 12.17 30 Pass
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TEST ITEM OUTPUT POWER
TEST MODE 802.11n 40 with data rate 13.5
Fr(igtlezr)]cy Averzjggrﬁ)ower Appll(zztélri)lelts Pass o Fail
2.422 13.13 30 Pass
2.437 13.69 30 Pass
2.452 13.69 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

e

T

RF Cable
EUT
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8.3. LIMITS AND MEASUREMENT RESULTS

Mode Channel 6dB Bandwidth [MHZ] Verdict
LCH 8.543 PASS

11b MCH 8.069 PASS
HCH 8.062 PASS

LCH 15.71 PASS

11g MCH 15.12 PASS
HCH 15.30 PASS

LCH 16.31 PASS

11nHT20 MCH 15.12 PASS
HCH 15.13 PASS

LCH 28.86 PASS

11nHT40 MCH 35.05 PASS
HCH 35.43 PASS
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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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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.
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10.4 LIMITS AND MEASUREMENT RESULT

Mode Channel PSD [dBm/20kHz] Limit[dBm/3kHz] Verdict
LCH 0.678 8 PASS

11b MCH 2.659 8 PASS
HCH 1.302 8 PASS

LCH -2.077 8 PASS

11g MCH -0.700 8 PASS
HCH -1.000 8 PASS

LCH -2.892 8 PASS

11nHT20 MCH -1.436 8 PASS
HCH -1.398 8 PASS

LCH -4.251 8 PASS

11NHT40 MCH -3.064 8 PASS
HCH -4.126 8 PASS
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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

| R Antenna
- Im |

Metal Full Soldered Ground Plane

Lol
tals
Spectrum Analyzer / Receiver
System Simulator

RADIATED EMISSION TEST SETUP 30MHz-1000MHz

RX Antenna
Ant. feed
point
! 3
i“ 3m —_—
I EUT
"f"l ]

T

1
Metal Full Soldered Ground Plane

System Simulator

=

Spectrum Analyzer / Receiver

RADIATED EMISSION TEST SETUP ABOVE 1000MHz

.A-l"

S g

Ant. feed
| point
s : Dc — 1-4m

A

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

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: —_—

—

o1 4M
QMWW

Margin:

2

o

-13

30,000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector AQE?SE? DL%?:; Comment
) MHz dBuv dBim dBuv/m dBuVv/m dB cm degree
1 477833 234 2040 2274 4000 |-17 26| peak
2 127.0000 | 3.90 19.57 2347 4350 |-20.03| peak
3 170.6500 | 3.68 19.37 2305 4350 |-20.45| peak
4 2999833 | 1.81 2193 2374 46.00 |-22.26| peak
51| * | 6087667 | 210 2996 3206 46.00 |-13.94]| peak
3] 988 6833 | 168 3701 3869 5400 [-1531| peak

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

66.3 dBu¥/m

Limit: —_—

Margin:

|_
;':Ww

o

27 2 3 4

i ns

£,
<.
Y

13
30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
No. Mk Freq. Reading| Factor [Measurement| Limit | Over Detector Aﬂg;ﬂ? DLZ?LZ Comment
MHz dBuY dB/m dBuV/m dBuv/im | dB cm degree

1 30.0000 8.31 1873 27.04 4000 |-12.96| peak

2 817333 9.00 15.84 24 84 4000 |-1516| peak

3 1205333 | 579 19.16 24 95 4350 |-18.55| peak

4 1738833 | 620 19.08 2528 4350 |-18.22| peak

5 461.6500 | 045 26.70 27.15 46.00 |-18.85| peak

6 * | 9207833 | 1098 36.18 3816 4600 |-784 | 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 49.56 74 24.44 Pk Horizontal
4824 34.33 54 -19.67 AV Horizontal
7236 50.16 74 -23.84 pk Horizontal
7236 34.43 54 -19.57 AV Horizontal
4824 49.29 74 24.71 Pk Vertical
4824 35.22 54 -18.78 AV Vertical
7236 49.64 74 -24.36 Pk Vertical
7236 39.11 54 -14.89 AV Vertical
TX 11b 2437MHz
4874 48.23 74 -25.77 Pk Horizontal
4874 31.52 54 2248 AV Horizontal
7311 45.42 74 -28.58 Pk Horizontal
7311 35.19 54 -18.81 AV Horizontal
4874 49.33 74 24.67 Pk Vertical
4874 40.51 54 -13.49 AV Vertical
7311 48.33 74 -25.67 Pk Vertical
7311 37.74 54 16.26 AV Vertical
TX 11b 2462MHz
4924 50.25 74 -23.75 Pk Horizontal
4924 34.33 54 -19.67 AV Horizontal
7386 48.10 74 259 Pk Horizontal
7386 38.10 54 -15.9 AV Horizontal
4924 50.44 74 -23.56 Pk Vertical
4924 38.36 54 -15.64 AV Vertical
7386 49.55 74 -24.45 Pk Vertical
7386 37.38 54 -16.62 AV Vertical

RESULT: PASS
Note:

1. Margin = Emission Level - 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 38 of 48

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.: HK1812211955E
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12.3. RADIATED TEST RESULT

Frequency Emission Level Limits Margin Detector
(MHz) (dBpV/m) (dBpV/m) (dB) Type Comment
TX 11b 2412MHz
2399.9 47.44 74 -26.56 pk Horizontal
2399.9 40.36 54 -13.64 AV Horizontal
2400 50.25 74 -23.75 pk Horizontal
2400 35.33 54 -18.67 AV Horizontal
2399.9 53.08 74 -20.92 pk Vertical
2399.9 38.24 54 -15.76 AV Vertical
2400 49.59 74 24.41 pk Vertical
2400 38.97 54 -15.03 AV Vertical
TX 11b 2462MHz
2483.5 47.22 74 -26.78 pk Horizontal
2483.5 38.13 54 -15.87 AV Horizontal
2483.6 48.19 74 -25.81 pk Horizontal
2483.6 39.03 54 -14.97 AV Horizontal
2483.5 48.97 74 -25.03 pk Vertical
2483.5 35.52 54 -18.48 AV Vertical
2483.6 52.36 74 -21.64 pk Vertical
2483.6 39.42 54 -14.58 AV Vertical

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

11b-LCH 11b-HCH

B Xeyzight Spectrum Anelyzer - Swet 54 E B Ceysight Spectrum Anelyzer - Swet 54
3 &

7 z g Type- Log B
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0: ra PNO:
IFGain-Low Anen: 30 dB

Avg Type: Log-Pwr
' Trig: Free Run AvglHol
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Ref 20.00 dBm 3 Ref 20.00 dBm

Next Pk Right, . Next Pk Right|

Start 2.31000 GHz Start 2.45000 GHz Stop 2.
#Res BW 100 kHz #VBW 300 kHz #Res BW 100 kHz Sweep 6.666 ms (20000 pts]

WRF MODE TAC SCL
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2,400 000 GHz -48.308 dBm
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B Keysigh Spectrum Anslyzer - Swept S B Keyight Spectrum Anslyzer - Swept S
= -

l N k

Avg Type: Log-Pwr e z Avg Type: Log-Pwr

Start Freq 2.310000000 GHz B 11ig: FreeRun A::IH:M;,‘“OU“M Marker 3 2.463260663033 l 7rig: Frea Run A::H:\d.nogﬂm
Atten: 30 dB [ Atten: 30 dB

PNO: Fast Ly
Low

: Fast Ly
IFGain: ow

Ref Offset 1 dB 413264 G Ref Offset 1 dB
Ref 20.00 dBm Ref 20.00 dBm

3
Y
f

StartFreq
2310000000 GHz|

e |
Stop Freq

Start 2.31000 GHz Start 2.45000 GHz

o #VBW 300 kHz 4 H#Res BW 100 kHz
|Aute.

o STaTus e STaTuS
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11nHT20-LCH

11nHT20-HCH

Kepsight Spectrum Analyzes - Swept S
3

Marker 3 2.413252162608 GHz
&

O: Fast

IFGain-Low

Ref Offset 1 dB.
Ref 20.00 dBm

Start 2.31000 GHz
#Res BW 100 kHz

YODE TAE SCL

N Trig: Free Run
0 4B

#VBW 300 kHz

Avg Type: Log-Pwr
Avg|Hold:»1001100

Peak Search

20
Next Peak

Next Pk Right|

Fepsight Spestrum Anwyzes - Swest 54
&

Avg Type: Log-Pwr
Aug|Held:> 1001100

' Trig: Free Run
: 30 dB

Ref Offset 1 dB.
Ref 20.00 dBm
3

M_,;-,.,‘.M-L«J.n‘ .'.,,;,_,,_l

Start 2.45000 GHz

#Res BW 100 kHz #VBW 300 kHz

e STATUS

11nHT40-HCH

Keysight Spectrum Anelyze: - Swest S
R

Start Freq 2.310000000 GHz
PNO:

Ref Offset 1 dB
Ref 20.00 dBm

N Trig: Free Run
0 4B

#VBW 300 kHz

Avg Type: Log-Pwr
AvgiHold:>1001100

1,935 dBm|

Keysight Spectrum Aneyzer - Swest S
[

Avg Type: Log-Pwr

Start Freq 2.430000000 nu i e

' Trig: Free Run
Atten: 30 4B

Ref Offset 1 dB
Ref 20.00 dBm

r;.g_,.\,.;.;.k....u..u-d-!vq r-u..‘..r.u....w_u -
Y
i

1
l"w""w'ﬁ"i'f
i,

Start 2.43000 GHz
7 #VBW 300 kHz
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13. FCC LINE CONDUCTED EMISSION TEST
13.1. LIMITS OF LINE CONDUCTED EMISSION TEST

Maximum RF Line Voltage
Frequency
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

\ a0cm =80cm
Adcm

LIS

sagm
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13.3. PRELIMINARY PROCEDURE OF LINE CONDUCTED EMISSION TEST

1.

o gk

©

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.
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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

20 FCC PART 15 B CLASS B(L)
110
100
%0
80
z 10
fua]
z
]
o
|

1%UK ™ 10M 30M
Frequency[Hz)

— QP Limit — AVLlimt —PK —AVY
o QP Deteclor # AV Detector

2 02850 5010 1004 GOGT 1057 FK
k| Q.5 47 10005 G600 an FK
4 224650 4120 10.18 SE00 1480 FK
L] A2550 5 1023 SE00 16 44 FK
& 248505 4054 1024 G000 1636 FK

1 0.1619 999 46.70 65.37 18.67 29.55 5537 25.82
2 0.2878 10.03 39.50 60.59 21.09 27.35 50.59 23.24
3 0.7073 10.05 42.72 56.00 13.28 31.25 46.00 14.75
4 2.2424 10.17 33.35 56.00 22.65 24.38 46.00 21.62
5 3.2823 10.24 32.97 56.00 23.03 23.82 46.00 22.18
L] 24.9490 10.24 J6.63 60.00 23,37 26.94 50.00 23.06
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Line Conducted Emission Test Line 2-N

FCC PART 15 B CLASS B(N)
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120 ;
110
100
%0
80
70
50h e = :
© \A h"ﬂ'rrj e |‘r ,H‘WPJ g
% WIW.’W ”l,lhr s ].j‘l f, ! Wiy
A “&1 N RN M I*‘M“M o \
20 e WAL i w_ .
10 |
1%[!}( ™ 10M
Frequancy[Hz]
— QP Limit — AVLmt —PK —AV
o QP Detector # AV Detector
1 0.2445 44.53 10.03 6194 1741 FK
2 0.6800 47.12 10.05 5600 888 PE
3 1.3380 41.33 10.10 5600 1467 PK
4 34080 aT.24 10.25 5600 18.76 PK
5 10.2885 ITET 10.05 8000 2243 FK
] 23.7525 44.00 10.21 6000 16.00 FK

30M

1 0.2457 10.03 36.46 61.90 2544 24.31 51.80 27.59
2 0.6958 10.05 40.63 56.00 15.37 29.54 46.00 16.46
3 1.3263 10.10 34.81 56.00 21.19 2470 46.00 21.30
4 3.5316 10.25 29.76 56.00 26.24 21.74 46.00 24.26
5 10.3236 10.05 31.20 60.00 28.80 2247 50.00 27.53
5] 23.9890 10.22 37.18 60.00 22.82 26.06 50.00 23.94
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APPENDIX A: PHOTOGRAPHS OF TEST SETUP
LINE CONDUCTED EMISSION TEST SETUP

HK1812211955E
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RADIATED EMISSION ABOVE 1G TEST SETUP
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---END OF REPORT----
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