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1. VERIFICATION OF CONFORMITY

Applicant XIAMENSHI C-CHIP TECHNOLOGY CO., LTD.
Address 1001C,166 tapu east Road,Siming District,Xiamen,china
manufacturer XIAMENSHI C-CHIP TECHNOLOGY CO., LTD.
Address 1001C,166 tapu east Road,Siming District,Xiamen,china
Factory XIAMENSHI C-CHIP TECHNOLOGY CO., LTD.
Address 1001C,166 tapu east Road,Siming District,Xiamen,china
Product Designation WIFI Module

Brand Name C-CHIP

Test Model C-8031

Date of test July 05, 2019~Aug. 06, 2019

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 Attestation of Global Compliance (Shenzhen) 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.

Prepared By Mw‘n’ L:"

Calvin Liu

(Project Engineer) Aug. 05, 2019
Reviewed By M M
Max Zhang
(Reviewer) . Aug. 05, 2019
Approved By IPGYY’VB (&
|
Forrest Lei T 05200

Authorized Officer
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2. GENERAL INFORMATION

2.1. PRODUCT DESCRIPTION

Report No.: AGC02031190602FEQ05

Page 6 of 85

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

achieve the system operation.

A major technical description of

EUT is described as following

Operation Frequency

2.412 GHz~2.462GHz

Output Power(Average)

IEEE 802.11b:13.75dBm; IEEE 802.119:12.09dBm;

IEEE 802.11n(20):11.52dBm; IEEE 802.11n(40):11.15dBm

Modulation

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

Number of channels

11 channels for 802.11b/g/n20
7 channels for 802.11n40

Hardware Version

C-8031 V1.1ROHS

Software Version

V1.1

Antenna Designation

PCB antenna

Antenna Gain

0dBi

Power Supply

DC 3.3V

2.2. TABLE OF CARRIER FREQUENCYS

Frequency Band

Channel Number

Frequency

2412 MHZ

2417 MHZ

2422 MHZ

2427 MHZ

2432 MHZ

2400~2483.5MHZ

2437 MHZ

2442 MHZ

2447 MHZ

O (0 (N[0 || W DN |

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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2.3. IEEE 802.11N MODULATION SCHEME
Data
MCS NCBPS NDBPS rate(Mbps)
Index Nss | Modulation R NBPSC 800nsGlI
20MHz | 40MHz | 20MHz | 40MHz | 20MHz | 40MHz
0 1 BPSK 1/2 1 52 108 26 54 6.5 135
1 1 QPSK 1/2 2 104 216 52 108 13.0 27.0
2 1 QPSK 3/4 2 104 216 78 162 19.5 40.5
3 1 16-QAM 1/2 4 208 432 104 216 26.0 54.0
4 1 16-QAM 3/4 4 208 432 156 324 39.0 81.0
5 1 64-QAM 2/3 6 312 648 208 432 52.0 108.0
6 1 64-QAM 3/4 6 312 648 234 489 58.5 1215
7 1 64-QAM 5/6 6 312 648 260 540 65.0 135.0
Symbol Explanation
NSS Number of spatial streams
R Code rate
NBPSC Number of coded bits per single carrier
NCBPS Number of coded bits per symbol
NDBPS Number of data bits per symbol
Gl Guard interval

2.4. RELATED SUBMITTAL(S) / GRANT (S)
This submittal(s) (test report) is intended for FCC ID: 2AR7VC-8031 filing to comply with the FCC Part 15

requirements.

2.5. TEST METHODOLOGY

KDB 558074 D01 15.247 Meas Guidance v05: Guidance for compliance measurements on Digital transmissio
n system, frequency hopping spread spectrum system, and hybrid system devices operating

under section 15.247 of the FCC rules

ANSI C63.10:2013 : American National Standard for Testing Unlicensed Wireless Devices

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

The uncertainty is calculated using the methods suggested in the “Guide to the Expression of Uncertainty in
measurement” (GUM) published by CISPR and ANSI.

- Uncertainty of Conducted Emission, Uc = £3.2 dB

- Uncertainty of Radiated Emission below 1GHz, Uc = £3.9 dB

- Uncertainty of Radiated Emission above 1GHz, Uc = 4.8 dB
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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 (13.5/27/40.5/54/81/108/121.5/135)

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. The test software is the Wifi Test Tool v 1.4.0 which can set the EUT into the individual test modes

4. For Conducted Test method, a temporary antenna connector is provided by the manufacture.
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5. SYSTEM TEST CONFIGURATION
5.1. CONFIGURATION OF EUT SYSTEM
Radiated Emission Configure :

EUT AE

Conducted Emission Configure :

EUT AE

5.2. EQUIPMENT USED IN EUT SYSTEM

Report No.: AGC02031190602FEQ05
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Item Equipment Model No. ID or Specification Remark
1 WIFI Module C-8031 2AR7VC-8031 EUT
2 PC INSP IRON DELL AE
3 USB-TTL N/A N/A AE

5.3. SUMMARY OF TEST RESULTS
FCC RULES DESCRIPTION OF TEST RESULT
8§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 AC Power Line Conduction Emission Compliant
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6. TEST FACILITY
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Test Site Attestation of Global Compliance (Shenzhen) Co., Ltd
LeeETen 1'2/':2 Building 19, Junf_eng Industrial Park, Chongqing R(_)ad, Heping Community,
Fuhai Street, Bao'an District, Shenzhen, Guangdong, China
Designation Number | CN1259
RegFisCt(r:a-tri%Sr;[ II\:lIl:mber 9853
A2LA Cert. No. 5054.02

Description

Attestation of Global Compliance(Shenzhen) Co., Ltd is accredited by A2LA

TEST EQUIPMENT OF CONDUCTED EMISSION TEST

Equipment Manufacturer Model S/N Cal. Date Cal. Due
TEST RECEIVER R&S ESPI 101206 Jun. 12, 2019 Jun. 11, 2020
LISN R&S ESH2-Z5 100086 Aug. 28, 2018 | Aug. 27, 2019
TEST EQUIPMENT OF RADIATED EMISSION TEST
Equipment Manufacturer Model SIN Cal. Date Cal. Due
TEST RECEIVER R&S ESCI 10096 Jun. 12, 2019 Jun. 11, 2020
EXARnal Aglient N9O10A | MY53470504 | Dec. 20,2018 | Dec. 19, 2019
Analyzer
Power sensor Aglient U2021XA MY54110007 | Sep. 20, 2018 Sep. 19, 2019
2.4GHz Fliter Micro-tronics 087 N/A Jun. 12, 2019 Jun. 11, 2020
Attenuator Weinachel Corp 58-30-33 N/A Jun. 12, 2019 Jun. 11, 2020
Horn antenna SCHWARZBECK BBHA 9170 #768 Sep. 21, 2017 Sep. 20, 2020
Active loop
antenna ZHINAN ZN30900C 18051 Jun. 13, 2019 Jun. 12, 2020
(9K-30MHZz)
Double-Ridged | 1o | |NDGREN 3117 00034609 | May 17,2019 | May 16, 2020
Waveguide Horn
Broggland ETSLINDGREN | 3117PA 00225134 | Oct. 25,2018 | Oct. 24, 2019
Preamplifier
ANTENNA SCHWARZBECK VULB9168 D69250 Sep. 28, 2017 Sep. 27, 2019

Attestation of Global Compliance(Shenzhen)Co.,Ltd.
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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 ANSI C63.10 (2013) for compliance to FCC 47CFR 15.247
requirements.

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

EUT Power Sensor PC
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7.3. LIMITS AND MEASUREMENT RESULT
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TEST ITEM OUTPUT POWER
TEST MODE 802.11b with data rate 1
Frequency Average Power Applicable Limits ,
Pass or Fail
(GHz) (dBm) (dBm)
TEST ITEM OUTPUT POWER
TEST MODE 802.11g with data rate 6
Frequency Average Power Applicable Limits _
Pass or Fail
(GHz) (dBm) (dBm) '
2.437 11.52 30 Phass
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) '
2.437 11.28 30 Pass

Attestation\d
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TEST ITEM OUTPUT POWER
TEST MODE 802.11n 40 with data rate 13.5
Fr(zg:'ezr)]cy Averazggrlzg)wer Appllczzkélri)l_lmlts Pass or Fail
2.422 11.15 30 Pass
2.437 10.67 30 Pass
2.452 10.45 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 ANSI C63.10 (2013) for compliance to FCC 47CFR 15.247
requirements.

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

Spectrum Analyzer
[] @) ©
T

RF Cable

EUT

‘ Attestation of Global Compliance(Shenzhen)Co.,Ltd.
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8.3. LIMITS AND MEASUREMENT RESULTS
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TEST ITEM

6DB BANDWIDTH

TEST MODE

802.11b with data rate 11

LIMITS AND MEASUREMENT RESULT

Applicable Limits
Applicable Limits
Test Data (MHz) Criteria
Low Channel 9.122 PASS
>500KHZ Middle Channel 9.070 PASS
High Channel 9.053 PASS
TEST ITEM 6DB BANDWIDTH
TEST MODE 802.11g with data rate 54
LIMITS AND MEASUREMENT RESULT
Applicable Limits
Applicable Limits
Test Data (MHz) Criteria
Low Channel 15.14 PASS
>500KHZ Middle Channel 15.71 PASS
High Channel 15.16 PASS
TEST ITEM 6DB BANDWIDTH
TEST MODE 802.11n 20 with data rate 65
LIMITS AND MEASUREMENT RESULT
Applicable Limits
Applicable Limits
Test Data (MHz) Criteria
Low Channel 15.12 PASS
>500KHZ Middle Channel 15.14 PASS
High Channel 15.44 PASS
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TEST ITEM 6DB BANDWIDTH

TEST MODE 802.11n 40 with data rate 135

LIMITS AND MEASUREMENT RESULT

Applicable Limits
Applicable Limits
Test Data (MHz) Criteria
Low Channel 35.71 PASS
>500KHZ Middle Channel 35.71 PASS
High Channel 35.71 PASS
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eysight Spectrum Analyzer - Occupied BW

=+
7

L RF

Center Freq 2.41200000 GHz

#IFGain:Low

| SENSE:INT] | ALIGN AUTO  [10:27:41 AM Jul 12, 2019

Center Freq: 2.412000000 GHz
) Trig: Free Run Avg|Hold:>10/10
#Atten: 30 dB

Radio $td: None

Radic Device: BTS

Rer 20.00 dBm

Center 2.412 GHz
#Res BW 100 kHz

Occupied Bandwidth

Mkr1 2.41251 GHz
4.8956 dBm

Span 30 MHz
#VBW 300 kHz Sweep 3.733ms

Total Power 21.2 dBm

14.748 MHz

Transmit Freq Error
x dB Bandwidth

-72.255 kHz
9.122 MHz

% of OBW Power
x dB

99.00 %
-6.00 dB

STATUS

- )

Frequency

CF Step

Freq Offset
0 Hz

TEST PLOT OF BANDWIDTH FOR MIDDLE CHANNEL

|= Keysiaht Spectrum Analyzer - ccupied BW

Center Freq 2.43700000 GHz

-
#IFGain:Low

| SENSE:INT] | ALIGN AUTO [10:31:24 AM Jul 12, 2013

Center Freq: 2.437000000 GHz Radic Std: Nene
o) Trig: Free Run Avg|Hold:>10/10

#Atten: 30 dB Radio Device: BTS

Ref 20.00 dBm

Center 2.437 GHz
#Res BW 100 kHz

Occupied Bandwidth

Span 30 MHz
#VBW 300 kHz Sweep 3.733 ms|

Total Power 20.6 dBm

14.582 MHz

Transmit Freq Error
x dB Bandwidth

-98.249 kHz
9.070 MHz

% of OBW Power
x dB

Frequency

2.437000000 GHz

CF Step

Tel:

Attestation of Global Compliance(Shenzhen)Co.,Ltd.
Add: 2/F., Building 2,Sanwei Chaxi Industrial Park, Sanwei Community,

Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China

+86-755 2523 4088 E-mail:agc@agc-cert.com

Service Hotline:400 0892118
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TEST PLOT OF BANDWIDTH FOR HIGH CHANNEL

|= Keysiaht Spectrum Analyzer - ccupied BW
" o

B 50 AC | SENSE:INT] | ALIGN AUTO [10:32:00 AM Jul 12, 2013
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None Frequency
[ Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device:BTS

Mkr1 2.46152 GHz

Center Freq
2.462000000 GHz

Center 2.462 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.733 ms|

CF Step
3.000000 MHz
Auto Man

Freq Offset
O Hz

Occupied Bandwidth Total Power 19.4 dBm

14.328 MHz

Transmit Freq Error -80.265 kHz % of OBW Power 99.00 %
x dB Bandwidth 9.053 MHz x dB -6.00 dB

IM 5G STATUS

802.11g TEST RESULT
TEST PLOT OF BANDWIDTH FOR LOW CHANNEL

|_ Keysight Spectrum Ana\yzar o::upma BW (=
L RF 0 | SENSE:INT] | ALIGN AUTO  [10:34:29 AMJul 12, 2018
Center Freq: 2.412000000 GHz Radio Std: None Frequency
] Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Mkr1 2.41329 GHz

Center Freq
2.412000000 GHz

Center 2.412 GHz

#Res BW 100 kHz #VBW 300 kHz CF Step

3.000000 MHz
Man

Occupied Bandwidth Total Power 18.2 dBm
16.397 MHz

Transmit Freq Error -12.078 kHz % of OBW Power 99.00 %

x dB Bandwidth 15.14 MHz x dB -6.00 dB

IM SG STATUS

Attestation of Global Compliance(Shenzhen)Co.,Ltd.
Add: 2/F., Building 2,Sanwei Chaxi Industrial Park, Sanwei Community,

Attestatid’n;df Global Compliance Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China

Tel: +86-7552523 4088 E-mai|l:agc@agc-cert.com Service Hotline:400 0892118
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TEST PLOT OF BANDWIDTH FOR MIDDLE CHANNEL

|= Keysiaht Spectrum Analyzer - ccupied BW
RF Q A | SENSE:INT] | ALIGN AUTO [10:36:15 AM Jul 12, 2013
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None Frequency
[ Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device:BTS

Mkr1 2.43826 GHz
Ref 20.00 dBm 0.60732 dBm

Center Freq
2.437000000 GHz

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

Occupied Bandwidth Total Power 18.0 dBm
16.398 MHz Freq Offset

Transmit Freq Error -21.187 kHz % of OBW Power Uk
x dB Bandwidth 15.71 MHz x dB

IMSG

TEST PLOT OF BANDWIDTH FOR HIGH CHANNEL

. Keysight Spectrum Analyzer - Occupied BW
L RF 500 AC [ SENSE:INT] | ALIGN AUTO  [10:37:24 AMJul 12, 2018
o aq 2.462000000 Center Freq: 2.462000000 GHz Radio Std: None Frequency
o Trig: Free Run Avg|Held:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Mkr1 2.46329 GHz
Ref2000d8Bm  -1.2599.dBm

Center Freq
2.462000000 GHz

Center 2.462 GHz Span 30 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 3.733ms ERSIER

Occupied Bandwidth Total Power 16.1 dBm

16.356 MHz

Transmit Freq Error -16.301 kHz % of OBW Power
x dB Bandwidth 15.16 MHz x dB

Attestation of Global Compliance(Shenzhen)Co.,Ltd.
Add: 2/F., Building 2,Sanwei Chaxi Industrial Park, Sanwei Community,
Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China
Tel: +86-7552523 4088 E-mai|l:agc@agc-cert.com Service Hotline:400 0892118
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802.11n (20) TEST RESULT
TEST PLOT OF BANDWIDTH FOR LOW CHANNEL

. Keysight Spectrum Analyzer - Occupied BW
L RF 500 AC [ SENSE:INT] | ALIGN AUTO  [10:39:46 AMJul 12, 2018
o aq 2.412000000 Center Freq: 2.412000000 GHz Radio Std: None Frequency
[ Trig: Free Run Avg|Held:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Mkr1 2.41326 GHz

Center Freq
2.412000000 GHz

Center 2.412 GHz
#Res BW 100 kHz #VBW 300 kHz : 3.000000 Mz

Man

Occupied Bandwidth Total Power 19.5 dBm

17.581 MHz

Transmit Freq Error -9.611 kHz % of OBW Power 99.00 %
x dB Bandwidth 15.12 MHz x dB -6.00 dB

IMSG STATUS

TEST PLOT OF BANDWIDTH FOR MIDDLE CHANNEL

|_ Keysight Spectrum Ana\yzar o::upma BW (=
L RF 0 | SENSE:INT] | ALIGN AUTO  [10:41:36 AMJul 12, 2019
Center Freq: 2.437000000 GHz Radio Std: None Frequency
] Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Mkr1 2.43826 GHz
0.74901 dBm

Center Freq
2.437000000 GHz

Center 2.437 GHz
#Res BW 100 kHz #VBW 300 kHz : step

Man

Occupied Bandwidth Total Power 18.0 dBm
17.533 MHz

Transmit Freq Error -11.571 kHz % of OBW Power 99.00 %
x dB Bandwidth 15.14 MHz x dB -6.00 dB

IM SG STATUS

Attestation of Global Compliance(Shenzhen)Co.,Ltd.
Add: 2/F., Building 2,Sanwei Chaxi Industrial Park, Sanwei Community,

Attestatid’n;df Global Compliance Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China
§ | Tel: +86-7552523 4088 E-mai|l:agc@agc-cert.com Service Hotline:400 0892118
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TEST PLOT OF BANDWIDTH FOR HIGH CHANNEL

|= Keysiaht Spectrum Analyzer - ccupied BW
" o

B 50 AC | SENSE:INT] | ALIGN AUTO [10:42:58 AM Jul 12, 2013
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None Frequency
[ Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device:BTS

Mkr1 2.46329 GHz
-1.2347 dBm

Center Freq
2.462000000 GHz

Center 2.462 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.733 ms|

CF Step
3.000000 MHz
Auto Man

Freq Offset
O Hz

Occupied Bandwidth Total Power 16.1 dBm

17.487 MHz

Transmit Freq Error -11.580 kHz % of OBW Power 99.00 %
x dB Bandwidth 15.44 MHz x dB -6.00 dB

IM 5G STATUS

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

|_ Keysight Spectrum Ana\yzar o::upma BW (=
L RF 0 | SENSE:INT] | ALIGN AUTO  [10:44:37 AMJul 12, 2018
Center Freq: 2.422000000 GHz Radio Std: None Frequency
] Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Mkr1 2.4145 GHz

Center Freq
2.422000000 GHz

Center 2.422 GHz

#Res BW 100 kHz #VBW 300 kHz CF Step

6.000000 MHz
Man

Occupied Bandwidth Total Power 18.4 dBm
36.058 MHz

Transmit Freq Error -75.839 kHz % of OBW Power 99.00 %

x dB Bandwidth 35.71 MHz x dB -6.00 dB

IM SG STATUS

Attestation of Global Compliance(Shenzhen)Co.,Ltd.
Add: 2/F., Building 2,Sanwei Chaxi Industrial Park, Sanwei Community,

Attestatid’n;df Global Compliance Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China

Tel: +86-7552523 4088 E-mai|l:agc@agc-cert.com Service Hotline:400 0892118
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TEST PLOT OF BANDWIDTH FOR MIDDLE CHANNEL

|= Keysiaht Spectrum Analyzer - ccupied BW
RF Q A | SENSE:INT] | ALIGN AUTO [10:50:05 AM Jul 12, 2013
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None Frequency
[ Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device:BTS

Mkr1 2.43202 GHz
Ref20.00dBWM __ -3.3574dBm

Center Freq
2.437000000 GHz

Center 2.437 GHz Span 60 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 7.467 ms|

Occupied Bandwidth Total Power 17.7 dBm
36.019 MHz Freq Offset

Transmit Freq Error -85.983 kHz % of OBW Power Uk
x dB Bandwidth 35.71 MHz x dB

IMSG

TEST PLOT OF BANDWIDTH FOR HIGH CHANNEL

. Keysight Spectrum Analyzer - Occupied BW
L RF 500 AC [ SENSE:INT] | ALIGN AUTO  [10:53:18 AMJul 12, 2018
o aq 2.452000000 Center Freq: 2.452000000 GHz Radio Std: None Frequency
o Trig: Free Run Avg|Held:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Mkr1 2.4445 GHz

Ref 20.00 dBm

2.452000000 GHz

Center 2.452 GHz Span 60 MHz

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

Occupied Bandwidth Total Power 16.5 dBm

35.952 MHz

Transmit Freq Error -90.660 kHz % of OBW Power
x dB Bandwidth 35.71 MHz x dB

Attestation of Global Compliance(Shenzhen)Co.,Ltd.
Add: 2/F., Building 2,Sanwei Chaxi Industrial Park, Sanwei Community,
Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China
Tel: +86-7552523 4088 E-mai|l:agc@agc-cert.com Service Hotline:400 0892118
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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 ANSI C63.10 (2013) 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 USEDJN
The same as described in section 6.

9.4. LIMITS AND MEASUREMENT RESULT

LIMITS AND MEASUREMENT RESULT

Measurement Result
Applicable Limits —
Test Data Criteria
In any 100 KHz Bandwidth Outside the At least -30dBc than the limit
frequency band in which the spread spectrum Specified on the BOTTOM PASS
intentional radiator is operating, the radio frequency Channel
power that is produce by the intentional radiator shall
be at least 30 dB below that in 100KHz bandwidth
within the band that contains the highest level of the
desired power. At least -30dBc than the limit PASS
In addition, radiation emissions which fall in the Specified on the TOP Channel
restricted bands, as defined in §15.205(a), must also
comply with the radiated emission limits specified
in§15.209(a))

Attestation of Global Compliance(Shenzhen)Co.,Ltd.

Add: 2/F., Building 2,Sanwei Chaxi Industrial Park, Sanwei Community,

y pliance Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China

Tel: +86-7552523 4088 E-mai|l:agc@agc-cert.com Service Hotline:400 0892118
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TEST PLOT OF OUT OF BAND EMISSIONS WITH THE WORST CASE
OF (802.11b with data rate 1) FOR MODULATION IN LOW CHANNEL

|_ Keyight Spectrum Analyzer - Swept SA

50Q

AC SENSE:INT| | ALIGN AUTO
Avg Type: Log-Pwr

Avg|Hold:>100/100

|10:30:37 AM Jul 12, 2019

PNO: Fast () Trig: Free Run
IFGain:Low #Atten: 30 dB

Ref 20.00 dBm

10 dBidiv
Log

e Mmmwmmwmnwmwmwwwwwmwwmﬂm

Stop 1.0000 GHz

#VBW 300 kHz Sweep 93.33 ms (40000 pts

(=R

Peak Search |

NextPeak

| B e e |
Next Pk Right
| e |
Next PK Left
s |
Marker Delta
)|
Mkr—CF
(B e e |
Mkr—RefLvi

More
10f2

STATUS

-

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

Avg|Hold:>100/100

|10:30:55 AM Jul 12, 2019

PNO: Fast () Trig: Free Run
IFGain:Low #Atten: 30 dB

Mkr1 2.397 515 GHz

-39.444 dBm

1LU sc’IB.h:ll\.' Ref 20.00 dBm

Stop 2.4000 GHz
Sweep 136.0 ms (40000 pts

#VBW 300 kHz

| ===
i I

NextPeak
| B e |
Next Pk Right
| e |
Next PK Left
s |
Marker Delta
| e |

MKkr—CF

Mkr—RefLvl

More
10f2

STATUS

Attestation of Global Compliance(Shenzhen)Co.,Ltd.

Add: 2/F., Building 2,Sanwei Chaxi Industrial Park, Sanwei Community,

Attestationof Global Gompliance
Tel:

Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China
+86-755 2523 4088 E-mai|l:agc@agc-cert.com Service Hotline:400 0892118
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o Keysight Spectrum Analyzer - Swept SA |i”i‘&||

E RF Q  AC | SENSE:INT] ALIGN AUTO :31:12
Marker 1 4.824148691217 GHz Avg Type: Log-Pwr =

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

NextPeak
|
Next Pk Right
e

Next Pk Left

Stop 25.00 GHz
#/BW 300 kHz Sweep 2.152 s (40000 pts

TEST PLOT OF OUT OF BAND EMISSIONS THE WORST CASE
OF( 802.11b with data rate 1) FOR MODULATION IN MIDDLE CHANNEL

| = Keysiaht Spectrum Analyzer - Swept SA == Ié!i-l

L RF AC | SENSE:INT| ALIGN AUTO 132:15/ Peak S h
Marker 1 258.101202530 MHz Avg Type: Log-Pwr : - e

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

Hz. NextPeak
| B e |
Next Pk Right
| e |
Next PK Left
s |
Marker Delta
| e |
Mkr—CF
(B e e |
Mkr—RefLvi

More
10f2

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

IMSG STATUS

Attestation of Global Compliance(Shenzhen)Co.,Ltd.
Add: 2/F., Building 2,Sanwei Chaxi Industrial Park, Sanwei Community,

Attestationof Global Gompliance Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China
Tel: +86-7552523 4088 E-mai|l:agc@agc-cert.com Service Hotline:400 0892118
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o Keysight Spectrum Analyzer - Swept SA |i”i‘&||

L RF | Q  AC | SENSE:INT] ALIGN AUTO :32:34 4
Marker 1 2.399789994750 GHz 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
e

Next Pk Left

YO YR AT Y ST T (AT B v ([T

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

o Keysight Spectrum Analyzer - SweptSA ===

£ . SENSE:INT| ALIGN AUTO _ [10:32:53 AM Jul 12, 2019
Avg Type: Log-Pwr Peak Search

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
 Esuiiieemumm |
Next Pk Left

HIMMMMMWWMM
N“--

Stop 23.00 GHz
#/BW 300 kHz Sweep 2.152 s (40000 pts

STATUS

Attestation of Global Compliance(Shenzhen)Co.,Ltd.
Add: 2/F., Building 2,Sanwei Chaxi Industrial Park, Sanwei Community,

Attestationof Global Gompliance Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China
Tel: +86-7552523 4088 E-mai|l:agc@agc-cert.com Service Hotline:400 0892118
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TEST PLOT OF OUT OF BAND EMISSIONS THE WORST CASE
OF( 802.11b with data rate 1) FOR MODULATION IN HIGH CHANNEL

Keys\ght Spectrum Analyzer - Swept SA (==
[ RF 500 AC [ SENSE:INT] [ ALIGN AUTO __ [10:33:34 AM e m——
Marker 1876.103652591 MHz ) Avg Type: Log-Pwr
PNO: Fast (o T1rig: Free Run Avg|Hold:>100/100
=
IFGain:Low #Atten: 30 dB

NextPeak
10 dBde Ref 20.00 dBm |
Next Pk Right
B |
Next Pk Left
[
Marker Delta
|
Mkr—CF
| B

memmmmwwwwmmmmwwwwwwwwwww Ml Refbu
T | E——

10of2
Stop 1.0000 GHz =

7 #VBW 300 kHz Sweep 93.33 ms (40000 pts _
IMSG STATUS

' Keysight Spectrum Analyzer - Swept SA =R
L RF 500 AC SENSE:INT] ALIGN AUTO
Marker 1 2.376059401485 GHz ) Avg Type: Log-Pwr
PNO: Fast (4 1rig: FreeRun Avg|Hold:>100/100
e
IFGain:Low #Atten: 30 dB
NextPeak
10 dBidiv  Ref 20,00 dBm ||
Next PK Right
||
Next Pk Left

Mkr—CF

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

IM SG STATUS

Attestation of Global Compliance(Shenzhen)Co.,Ltd.

Add: 2/F., Building 2,Sanwei Chaxi Industrial Park, Sanwei Community,
Attestationof Global Gompliance Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China
Tel: +86-7552523 4088 E-mai|l:agc@agc-cert.com Service Hotline:400 0892118
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o Keysight Spectrum Analyzer - SweptSA ===
L | RF_[s0Q

SENSE:INT| ALIGN AUTO [10:34:06 AM

Marker 1 4.923786694667 GHz Avg Type: Log-Pur e
PNO: Fast L, Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
NextPeak
10 dBidiv Ref 20.00 dBm | i |
Log
Next Pk Right
e |
Next Pk Left

Stop 23.00 GHz
#/BW 300 kHz Sweep 2.152 s (40000 pts

IMSG STATUS

TEST PLOT OF OUT OF BAND EMISSIONS WITH THE WORST CASE
OF (802.11g with data rate 6) FOR MODULATION IN LOW CHANNEL

|_ Keyight Spectrum Analyzer - Swept SA =R E=T

; —a =i | SENSE:INT] ALIGN AUTO _ [10:34:51 AM Jul 12, 2019
Avg Type: Log-Pwr Peak Search
) Trig: FreeRun Avg|Hold:>100/100 v

PNO: Fast ()
IFGain:Low #Atten: 30 dB

Mkr1 806.868 MHz NextPeak
10g8/clv__Ref 20.00 dBm S56 475 dBr |

Next Pk Right
| e |
Next PK Left
s |
Marker Delta
| e |
Mkr—CF
(B e e |
Mkr—RefLvi

More
10f2

Stop 1.0000 GHz

# #VBW 300 kHz Sweep 93.33 ms (40000 pts
IMSG STATUS

Attestation of Global Compliance(Shenzhen)Co.,Ltd.

Add: 2/F., Building 2,Sanwei Chaxi Industrial Park, Sanwei Community,
Attestationof Global Gompliance Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China
Tel: +86-7552523 4088 E-mai|l:agc@agc-cert.com Service Hotline:400 0892118
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' Keysight Spectrum Analyzer - Swept SA

L RF Q  AC SENSE:INT]

ALIGN AUTO

Marker 1 2.398249956249 GHz ]
PNO: Fast L, 1rig: Free Run

IFGain:Low #Atten: 30 dB

Avﬁ Type: Log-Pwr
Avg|Hold:>100/100

#/BW 300 kHz

Mkr1 2.398 250 GHz
-31.648 dBm

==

NextPeak
e s |
Next Pk Right

Next Pk Left

STATUS

L | 2 AC | SENSE:INT|

ALIGN AUTO |10:35:54 AM Jul 12, 2019

PNO: Fast L, 1rig: Free Run
IFGain:Low #Atten: 30 dB

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

#/BW 300 kHz

Stop 25.00 GHz
Sweep 2.152 s (40000 pts

(=

Peak Search

NextPeak
| B e |
Next Pk Right
| e |

Next Pk Left

STATUS

Attestation of Global Compliance(Shenzhen)Co.,Ltd.
Add: 2/F., Building 2,Sanwei Chaxi Industrial Park, Sanwei Community,

Attestationof Global Gompliance

Tel:

Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China
+86-755 2523 4088 E-mail:agc@agc-cert.com

Service Hotline:400 0892118
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TEST PLOT OF OUT OF BAND EMISSIONS THE WORST CASE
OF (802.11g with data rate 6) FOR MODULATION IN MIDDLE CHANNEL

|_ Keysight Spectrum Analyzer - Swept SA |i”i|\&/|

SENSE:INT| ALIGN AUTO _ [10:36:34 AM Jul 12, 2019
Avg Type: Log-Pwr [ Peak Search
vrekd

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

NextPeak
1LU gBde Ref 20.00 dBm . ——
Next Pk Right
| e |
Next PK Left
s |
Marker Delta
)|
Mkr—CF
(B e e |
Mkr—RefLvi

More
10f2

IMSG STATUS |

|_ Keysight Spectrum Analyzer - Swept SA |i”i|\&/|

I L& 309 AC [ SENSE:INT] [ ALGNAUTO  [10:36:53AMJul12, 2019
Avg Type: Log-Pwr Peak Search

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

NextPeak
1LU gBde Ref 20.00 dBm . ——
Next Pk Right
| e |
Next PK Left
s |
Marker Delta
| e |
Mkr—CF
(B e e |
Mkr—RefLvi
B |

More

10f2
#VBW 300 kHz Sweep 136.0 ms (40000 pts

IMSG STATUS |

Stop 2.4000 GHz

Attestation of Global Compliance(Shenzhen)Co.,Ltd.
Add: 2/F., Building 2,Sanwei Chaxi Industrial Park, Sanwei Community,

Attestationof Global Gompliance Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China
Tel: +86-7552523 4088 E-mai|l:agc@agc-cert.com Service Hotline:400 0892118
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o Keysight Spectrum Analyzer - Swept SA ===
L | RF_ [s0@ AC [ sENsEaNT] ALIGN AUTO __ [10:39:11 AM

Marker 1 4.869182817070 GHz ] Avg Type: Log-Pwr [Pl Szl
PNO: Fast L) Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB
Mkr1 4.869 2 GHZ Hextpeak
EOgBidw Ref 20.00 dBm -45.717 dBm ——
Next Pk Right
i |
Next Pk Left

Mﬂ-

Stop 25.00 GHz
#/BW 300 kHz Sweep 2.152 s (40000 pts

IM SG STATUS

TEST PLOT OF OUT OF BAND EMISSIONS THE WORST CASE
OF (802.11g with data rate 6) FOR MODULATION IN HIGH CHANNEL

Keys\ght Spectrum Analyzer - Swept SA == I-az-l

[ _RF 500 AC [ SENSE:INT] [ AIGNAUTO  [10:37:43AM e
Marker 1765.545138628 MHz ) Avg Type: Log-Pwr |
PNO: Fast (o T1rig: Free Run Avg|Hold:>100/100
—— ]

IFGain:Low #Atten: 30 dB

NextPeak
10 dBde Ref 20.00 dBm . —
Next Pk Right
B |
Next Pk Left
[
Marker Delta
|
Mkr—CF
| B
Mkr—RefLvl

More
10f2

Stop 1.0000 GHz

7 #VBW 300 kHz Sweep 93.33 ms (40000 pts _
IMSG STATUS

Attestation of Global Compliance(Shenzhen)Co.,Ltd.
Add: 2/F., Building 2,Sanwei Chaxi Industrial Park, Sanwei Community,

Attestationof Global Gompliance Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China
Tel: +86-7552523 4088 E-mai|l:agc@agc-cert.com Service Hotline:400 0892118
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| = Keysiaht Spectrum Analyzer - Swept SA

L L RF 309 AC

Marker 1 2.389534738368 GHz )
PNO: Fast () Trig: Free Run
IFGain:Low #Atten: 30 dB
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TEST PLOT OF OUT OF BAND EMISSIONS WITH THE WORST CASE
OF (802.11n20 with data rate 6.5) FOR MODULATION IN LOW CHANNEL
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o Keysight Spectrum Analyzer - Swept SA ===
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TEST PLOT OF OUT OF BAND EMISSIONS THE WORST CASE
OF (802.11n20 with data rate 6.5) FOR MODULATION IN MIDDLE CHANNEL
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(=R

| = Keysiaht Spectrum Analyzer - Swept SA
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TEST PLOT OF OUT OF BAND EMISSIONS THE WORST CASE
OF (802.11n20 with data rate 6.5) FOR MODULATION IN HIGH CHANNEL
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' Keysight Spectrum Analyzer - Swept SA
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TEST PLOT OF OUT OF BAND EMISSIONS WITH THE WORST CASE
OF (802.11n40 with data rate 13.5) FOR MODULATION IN LOW CHANNEL
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| = Keysiaht Spectrum Analyzer - Swept SA [

| L [ ®e Q  AC [ sense:INT] ALIGN AUTO

Marker 1 2.396149903748 GHz Avg Type: Log-Pwr Fedk Search
PNO: Fast Ly Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

NextPeak
| B e |
Next Pk Right
| e |
Next PK Left
s |
Marker Delta
: | e |
Mkr—CF
(B e e |
Mkr—RefLvi

More
10f2

IMSG STATUS

SENSE:INT] | ALIGN AUTO [10:49:36 AM Jul 12, 2019
Avg Type: Log-Pwr

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

IFGain:Low #Atten: 30 dB

25.000000000 GHz

2.251650000 GHz
Auto Man

et it
I

Freq Offset

0 Hz
[Eme |
Scale Type

#/BW 300 kHz

Attestation of Global Compliance(Shenzhen)Co.,Ltd.

Add: 2/F., Building 2,Sanwei Chaxi Industrial Park, Sanwei Community,
Attestationof Global Gompliance Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China
Tel: +86-7552523 4088 E-mai|l:agc@agc-cert.com Service Hotline:400 0892118




GC

Report No.: AGC02031190602FEQ5
Page 40 of 85

TEST PLOT OF OUT OF BAND EMISSIONS THE WORST CASE
OF (802.11n40 with data rate 13.5) FOR MODULATION IN MIDDLE CHANNEL

Keys\ght Spectrum Analyzer - Swept SA

[EREEE

Marker 1940.998274957 MHz

RE 500 AC SENSE:INT| ALIGN AUTO

[10:50:51 AM

Avg Type: Leg-Pwr
Trig: Free Run Avg|Held:>100/100

PNO: Fast )
™ #Atten: 30 dB

IFGain:Low

Peak Search

10 dB!dlv

Ref 20.00 dBm

O e L i e e e

#VBW 300 kHz

Sweep 93.

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

More
10f2

Stop 1.0000 GHz
33 ms (40000 pts

STATUS

_l

Keys\ght Spectrum Analyzer - Swept SA

Marker 1 2.398004950124 GHz

RE 500 AC SENSE:INT| ALIGN AUTO

[10:52:20 AM

Avg Type: Leg-Pwr
Trig: Free Run Avg|Held:>100/100

PNO: Fast )
™ #Atten: 30 dB

IFGain:Low

[EREEE |

Peak Search

10 dB!dlv

Mkr1
Ref 20.00 dBm

mewmmmmwwmﬂr!nwnm!mmrmmmm- b

Stop 2.4000 GHz
Sweep 136.0 ms (40000 pts

#VBW 300 kHz

2.398 005 GHz NextPeak

~37.361 B |

Next Pk Right
|
Next Pk Left
|EEe |
Marker Delta|
N [
| Mkr—CF
| \—
Mkr—RefLvl

More
10f2

STATUS

_l

Attestation of Global Compliance(Shenzhen)Co.,Ltd.

Add: 2/F., Building 2,Sanwei Chaxi Industrial Park, Sanwei Community,

Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China

+86-755 2523 4088 E-mai|l:agc@agc-cert.com Service Hotline:400 0892118

Attestationof Global Gompliance
Tel:




Report No.: AGC02031190602FEQ5
Page 41 of 85

(=

SENSE:INT|

ALIGN AUTO

[10:52:40 AM

PNO: Fast L, 1rig: Free Run
IFGain:Low #Atten: 30 dB

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

Peak Search

#/BW 300 kHz

NextPeak
| B e |
Next Pk Right

Next Pk Left

Stop 25.00 GHz
Sweep 2.152 s (40000 pts

STATUS

TEST PLOT OF OUT OF BAND EMISSIONS THE WORST CASE
OF (802.11n40 with data rate 13.5) FOR MODULATION IN HIGH CHANNEL
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| = Keysiaht Spectrum Analyzer - Swept SA (=R
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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.

10.4 LIMITS AND MEASUREMENT RESULT

TEST ITEM POWER SPECTRAL DENSITY
TEST MODE 802.11b with data rate 1
Power density Limit
Channel No. Result
(dBm/20kHz) (dBm/3kHz)
Low Channel 0.122 8 Pass
Middle Channel -0.269 8 Pass
High Channel -1.757 8 Pass
TEST ITEM POWER SPECTRAL DENSITY
TEST MODE 802.11g with data rate 6
Power density Limit
Channel No. Result
(dBm/20kHz) (dBm/3kHz)
Low Channel -4.474 8 Pass
Middle Channel -4.736 8 Pass
High Channel -6.333 8 Pass

Attestation of Global Compliance(Shenzhen)Co.,Ltd.

Add: 2/F., Building 2,Sanwei Chaxi Industrial Park, Sanwei Community,

y pliance Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China

Tel: +86-7552523 4088 E-mai|l:agc@agc-cert.com Service Hotline:400 0892118
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TEST ITEM POWER SPECTRAL DENSITY
TEST MODE 802.11n 20 with data rate 6.5
Power density Limit
Channel No. Result
(dBm/20kHz) (dBm/3kHz)
Low Channel -4.065 8 Pass
Middle Channel -5.671 8 Pass
High Channel -7.341 8 Pass
TEST ITEM POWER SPECTRAL DENSITY
TEST MODE 802.11n 40 with data rate 13.5
Power density Limit
Channel No. Result
(dBm/20kHz) (dBm/3kHz)
Low Channel -6.406 8 Pass
Middle Channel -7.389 8 Pass
High Channel -8.248 8 Pass

Attestation of Global Compliance(Shenzhen)Co.,Ltd.
Add: 2/F., Building 2,Sanwei Chaxi Industrial Park, Sanwei Community,
y pliance | Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China
| Tel: +86-7552523 4088 E-mai|l:agc@agc-cert.com Service Hotline:400 0892118
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802.11b TEST RESULT

TEST PLOT OF SPECTRAL DENSITY FOR LOW CHANNEL

Keys\ght Spectrum Analyzer - Swept SA
[ ®F 500 AC

Center Freq 2.412000000 GHz
PNO: Fast )
IFGain:Low

SENSE:INT| ALIGN AUTO
Avg Type: RMS

Avg|Hold:>100/100

[10:56:03 AM

[EREEE |

Trig: Free Run
#Atten: 30 dB

10 dB!dnr Ref 20.00 dBm

Auto Tune

Center Freq
2.412000000 GHz

StartFreq
2.397000000 GHz

Stop Freq
2.427000000 GHz
|

CF Step
3.000000 MHz
Auto Man

Freq Offset

0Hz
et
Scale Type

Span 30.00 MHz /| Lin
#VBW 62 kHz*

Sweep 93.33 ms (40000 pts _
STATUS

TEST PLOT OF SPECTRAL DENSITY FOR MIDDLE CHANNEL

Keys\ght Spectrum Analyzer - Swept SA

RE 500 AC

Marker 12.437724893122 GHz
PNO: Fast )
IFGain:Low

SENSE:INT|

[EREEE |

[ ALIGN AUTO _ [10:56:27 AM Jul12, 2018
Avg Type: RMS TRACE[| Peak Search
—

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

#Atten: 30 dB

10 dB!dnr Ref 20.00 dBm

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

More
10f2

Span 30.00 MHz

#VBW 62 kHz*

Sweep 93.33 ms (40000 pts
STATUS

Attestationof Global Gompliance

Attestation of Global Compliance(Shenzhen)Co.,Ltd.
Add: 2/F., Building 2,Sanwei Chaxi Industrial Park, Sanwei Community,
Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China
Tel: +86-7552523 4088 E-mai|l:agc@agc-cert.com Service Hotline:400 0892118




GC Report No.: AGC02031190602FEQ5

Page 46 of 85

TEST PLOT OF SPECTRAL DENSITY FOR HIGH CHANNEL
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802.11g TEST RESULT
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TEST PLOT OF SPECTRAL DENSITY FOR MIDDLE CHANNEL

|_ Keyight Spectrum Analyzer - Swept SA =R E=T

I | R, oIl ORAG [ sEnsEanT] [ AIGNAUTO _ [10:57:40 AMIul12, 2019
Avg Type: RMS TRACE| Peak Search

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

NextPeak

1LU gBde Ref 20.00 dBm . ——
Next Pk Right
| e |
Next PK Left
s |
Marker Delta
| e |
Mkr—CF
(B e e |
Mkr—RefLvi

More
10f2

#VBW 62 kHz* Sweep 93.33 ms (40000 pts

IMSG STATUS

TEST PLOT OF SPECTRAL DENSITY FOR HIGH CHANNEL

|_ Keyzight Spectrum Analyzer - SWEptSA
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802.11n 20 TEST RESULT
TEST PLOT OF SPECTRAL DENSITY FOR LOW CHANNEL

Keys\ght Spectrum Analyzer - SprtSA ==
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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 RBW and 3MHz VBW for peak reading. 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.

Attestation of Global Compliance(Shenzhen)Co.,Ltd.

Add: 2/F., Building 2,Sanwei Chaxi Industrial Park, Sanwei Community,

y pliance Hangcheng Street, Bao'an District, Shenzhen, Guangdong, China

Tel: +86-7552523 4088 E-mai|l:agc@agc-cert.com Service Hotline:400 0892118

Attestation\d




®
A\GC Report No.: AGC02031190602FEQ05

Page 52 of 85

11.2. TEST SETUP
Radiated Emission Test-Setup Frequency Below 30MHz
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- Im L

Metal Full Soldered Ground Plane

=
c- A

Spectrum Analyzer / Receiver

System Simulator

RADIATED EMISSION TEST SETUP 30MHz-1000MHz

RX Antenna
Ant. feed
point
]
;“ 3m —_—
1]

T

1
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==

' Spectrum Analyzer ; i
System Simulator P lyzer ; Receiver

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

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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RADIATED EMISSION BELOW 1GHZ

EUT WIFI Module Model Name C-8031

Temperature 25°C Relative Humidity 55.4%

Pressure 960hPa Test Voltage Normal Voltage

802.11b with date rate 1 .
Test Mode 2412MHZ Antenna Horizontal
669 dBu¥/m

Limit: —
Margin: —

B

¢ 3 : Bm
1 ;M M

27
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 Defector Aﬂ:g;? DTeE?tleEe Comment

. MHz dBuV dB/m dBuvim dBuVvim dB cm degree

1 198.1333 | 14.36 16.16 30.52 43.50 |-12.98| peak

2| % | 2159167 | 20.34 17.00 37.34 43.50 | -6.16 | peak

3 2644166 | 17.50 18.67 36.17 4600 |-9.83 | peak

4 594 2167 225 26.84 29.09 46.00 |-16.91| peak

5 751.0333 3.08 29.30 32.38 46.00 |-13.62| peak

6 970.9000 219 32.31 34.50 54.00 |-19.50| peak

RESULT: PASS
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EUT WIFI Module Model Name C-8031

Temperature 25°C Relative Humidity 55.4%

Pressure 960hPa Test Voltage Normal Voltage

802.11b with date rate 1 .
Test Mode 2412MHZ Antenna Vertical
669 dBu¥/m

Limit: —
Margin: —

1]
=gy

-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 A:It;ig;? DLZELEE Comment
. MHz dBuv dB/m dBuvim dBuvim dB cm degree

1 167.4166 6.29 18.43 2472 43.50 |-18.78| peak

2 2159166 [ 1259 17.00 2959 4350 -13.91| peak

3 264 4166 g.08 18.67 26.75 46.00 |-19.25| peak

4 555 4166 578 26.08 31.86 46.00 |-14.14| peak

5 812 4666 1.95 3057 3252 46.00 |-13.48| peak

6 | * | 945.0333 | 2862 32.09 347 46.00 |-11.29| 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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