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1. Technical Information

Note: Provide by applicant.

REPORT No.: SZ19060307W03

1.1. Applicant and Manufacturer Information

Applicant: Waysion Technology (Xiamen) Co., LTD

Applicant Address: Rm1101,11th Floor, 359 Chengyi Steet, Jimei Dist., Xiamen
Software Park Ill, Xiamen, China

Manufacturer: Shenzhen Saintway Technology Co., Ltd

Manufacturer Address: 7F,Block 1 Yinjin Building,liuxian 2rd Road,Bao'an 71 District,
Shenzhen,guangdong,China

1.2. Equipment Under Test (EUT) Description

Product Name:

7" Mobile Data Terminal

Serial No: (N/A, marked #1 by test site)
Hardware Version: V3.0
Software Version: V3.0
Equipment type: WLAN2.4G
Modulation Type: DSSS, OFDM
Operating Frequency Range: | 802.11b/g/ n(HT20): 2.412GHz - 2.462GHz
Antenna Type: FPC Antenna
Antenna Gain: 1.5 dBi
Battery
Brand Name: Xin Fei Yang
Model No.: 7545125
Accessory Information: Serial No.: (N/A, marked #1 by test site)
Capacity: 5000mAh
Rated Voltage: 3.7V
Charge Limit: 4.2V
MORL/AB i uidnga. Faivang Sconce Park No LongGrang Rosd, el peSE RGeS Fax RoTavansnezs
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China Hittp://www.morlab.cn E-mail: service@morlab.cn
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AC Adapter

Brand Name: fujia

Model No.: FJ-SW1202000U
Accessory Information: ; ;

Serial No.: (N/A, marked #1 by test site)

Rated Output: 12V=2A

Rated Input: 100-240V ~ 50/60Hz 0.6A

Note 1: According to the certificate holder, they declared that the models Q7 and Q7S are identical
except for the model numbers are different. The main measuring model is Q7, only the results for
Q7 were recorded in this report.

Note 2: The EUT can work in normal 12 V and 24V operate voltage, both of the two operate
voltage were tested, only the worst test result (12V) were recorded in the test report.

Note 3: We use the dedicated software to control the EUT continuous transmission. For a more
detailed description, please refer to Specification or User’s Manual supplied by the applicant and/or
manufacturer.

1.3.The channel number and frequency

Test Mode Channel Frequency (MHz) Channel Frequency (MHz)

1 2412 8 2447

2 2417 9 2452

3 2422 10 2457
802.11b/g/

4 2427 11 2462

n(HT20)

5 2432

6 2437

7 2442

Note1: The Lowest Channel (1), Middle Channel (6) and Highest Channel (11) was selected test
for 802.11b/g/n(HT20) mode;

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
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1.4.Test Standards and Results

REPORT No.: SZ19060307W03

The objective of the report is to perform testing according to 47 CFR Part 15 Subpart C for the EUT
FCC ID Certification:

No | Identity Document Title
1 47 CFR Part 15 Radio Frequency Devices
Test detailed items/section required by FCC rules and results are as below:
No. | Section Description Test Date Test Engineer Result
1 15.203 Antenna Requirement N/A N/A PASS
2 N/A Duty Cycle Of Test Signal Jul 18, 2019 | Ouyang Feng PASS
3 | 15.247(p) | eximum Peakand Average |\ | 1e 5019 | Ouyang Fen PASS
' Conducted Output Power ’ yang reng
4 15.247(a) | Bandwidth Jul 18, 2019 | Ouyang Feng PASS
Conducted Spurious
5 15.247(d Jul 18,2019 | Ouyang Fen PASS
@ Emission and Band Edge yang I
6 15.247(e) | Power spectral density (PSD) | Jul 18, 2019 | Ouyang Feng PASS
7 15.207 Conducted Emission Jul 13,2019 | Peng Xuewei PASS
8 15.247(d) | Restricted Frequency Bands Jul 12,2019 | Peng Xuewei PASS
15.209, , . ,
9 Radiated Emission Jul 12,2019 | Peng Xuewei PASS
15.247(d)
Note 1: The tests were performed according to the method of measurements prescribed in
ANSIC63.10-2013 and KDB558074 D01 v05r02.
Note 2: The path loss during the RF test is calibrated to correct the results by the offset setting in
the test equipments. The ref offset 12dB contains two parts that cable loss 2dB and Attenuator
10dB.

1.5.Environmental Conditions

During the measurement, the environmental conditions were within the listed ranges:

Temperature (°C): 15-35
Relative Humidity (%): 30 -60
Atmospheric Pressure (kPa): 86-106

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.
FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China

Tel: 86-755-36698555 Fax: 86-755-36698525
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2. 47 CFR Part 15C Requirements

REPORT No.: SZ19060307W03

2.1. Antenna requirement

2.1.1. Applicable Standard

According to FCC 15.203, an intentional radiator shall be designed to ensure that no antenna other
than that furnished by the responsible party shall be used with the device. The use of a
permanently attached antenna or of an antenna that uses a unique coupling to the intentional
radiator shall be considered sufficient to comply with the provisions of this section.

2.1.2. Result: Compliant

The EUT has a permanently and irreplaceable attached antenna. Please refer to the EUT internal
photos.

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
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2.2 Duty Cycle Of Test Signal

REPORT No.: SZ19060307W03

2.21. Requirement

Preferably, all measurements of maximum conducted (average) output power will be performed
with the EUT transmitting continuously (i.e., with a duty cycle of greater than or equal to 98%).
When continuous operation cannot be realized, then the use of sweep triggering/signal gating
techniques can be used to ensure that measurements are made only during transmissions at the
maximum power control level. Such sweep triggering/signal gating techniques will require
knowledge of the minimum transmission duration (T) over which the transmitter is on and is
transmitting at its maximum power control level for the tested mode of operation. Sweep
triggering/signal gating techniques can then be used if the measurement/sweep time of the
analyzer can be set such that it does not exceed T at any time that data are being acquired (i.e., no
transmitter OFF-time is to be considered).

When continuous transmission cannot be achieved and sweep triggering/signal gating cannot be
implemented, alternative procedures are provided that can be used to measure the average power;
however, they will require an additional measurement of the transmitter duty cycle (D). Within this
subclause, the duty cycle refers to the fraction of time over which the transmitter is ON and is
transmitting at its maximum power control level. The duty cycle is considered to be constant if
variations are less than +2%; otherwise, the duty cycle is considered to be nonconstant.

2.2.2. Test Description

A. Test Set:
\

1
— — Attenuator

Spectrum Analyzer EuT

_-

Laptop

ANSI C63.10 2013 Clause 11.6 was used in order to prove compliance.
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2.2.3. Test Result
A. Test Verdict:
Duty Cycle (% Duty Factor
Test Mode y Cycle (%) y
(D) (10*1g[1/D])
802.11b 97.51 0.11
802.11g 87.18 0.60
802.11n(HT20) 86.44 0.63
B. Test Plots
n Agilent Spectrum Analyzer - SweptSA — | ‘ ‘ | | ==
PNO: Fast ~»— Trig:F;e;R;.m Ave TypeH:LDg-HF;wr : m
IFGain:Low ___Atten: 30 dB ¥ select Marker
Ref Offset 12 dB g
Ref 30.00 dBm e
Normal
]
Delta
e
Fixed!>
T
Center 2.412000000 GHz Span 0 Hz
#VBW 8.0 MHz Sweep 30.00 ms (1001 pts) Off
MKR, MODE TRL.SE.L 10 o 21 T FUNCTION FUNCTION WIDTH FUNCTION VALUE  » | S
1
I -
__ |
10 . I 10of2
11 I -
e ——— |

(Channel 1, 2412MHz,

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.
FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China
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REPORT No.:

BE Agilent Spectrum Analyzer - Swept SA (==
xi RF [soe bc | | SENSE:INT] ALIGN AUTO |D7:27:13 PMIul 18, 2019
Marker 3 A 1.56500 ms . Avg Type: Log-Pwr
PNO: Fast —»— 1rig: Free Run
IFGain:Low Atten: 30 dB Select Marker
>
Ref Offset 12 dB g
10 dBidiv. Ref 30.00 dBm s |
Log e
Normal
T
I Delta
T
Fixed[>
o |
Center 2.412000000 GHz
Res BW 8 MHz Off
MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTIONVALUE  » |
1 IMEEEEE 1.980 ms 17 06 dBm I I
| A1 | ] ;
4 I I Froperiest
5 I I -
6 I o
7 I
: R
10 I 10of2
11 I I O A NS S - |
D
MSG STATUS

(Channel 1, 2412MHz, 802.119g)

n Agilent Spectrum Analyzer - SweptSA

ALIGN AUTO
Avg Type: Log-Pwr

RF 50 Q

Marker 3 A 1.47500 ms

SENSE:INT]

|07:28:56 PMIul 18, 2019
TRAC 4

PNO: Fast —»— 1rig: FreeRun
IFGain:Low Atten: 30 dB Select Marker
2
Ref Offset 12 dB g
1LO gBde Ref 30.00 dBm e
| Normal
| ismm— ,
I Delta
e
[ ' ' 1 [ [ 1 [ ] -
e
Center 2.412000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 8.0 MHz Sweep 5.000 ms (1001 pts) Off
MKR| MODE| TRC| SCL| X FUNCTION FUNCTION WIDTH FUNCTIONVALUE - | [
1 II]IIII_EM___ (R
A A1t [(Ay  1275msl(A)  042dB] 0 | 0000000 00000000000 ]
S A [1[t[(Ay  1476msl(A)  002dB[ [ [ ] Properties»
4 | I I ) A N N p
5 - ¢ 7 B
6 I E N I N (e
7 . ]
g - ] More
. ]
10 . ] 10of2
11 I B N B N - _

EEE

MSG STATUS

(Channel 1, 2412MHz, 802.11 n(HT20))

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.
FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China

Tel: 86-755-36698555

MORLAB

Http://www.morlab.cn

Fax: 86-755-36698525

SZ19060307W03

E-mail: service@morlab.cn

Page 10 of 67



ORLAB
M 3 REPORT No.: SZ19060307W03

-

2.3.Maximum Peak and Average Conducted Output Power

2.3.1. Requirement

According to FCC section 15.247(b)(3), For systems using digital modulation in the 902-928 MHz,
2400-2483.5 MHz, and 5725-5850 MHz bands: The maximum peak conducted output power of the
intentional radiator shall not exceed1 Watt.

2.3.2. Test Description

The measured output power was calculated by the reading of the USB Wideband Power Sensor
and calibration.

A. Test Setup:

USB Wideband .

Power Sensor Attenuator \

\

(Test Module)

The EUT (Equipment under the test) which is coupled to the USB Wideband Power Sensor; the RF
load attached to the EUT antenna terminal is 500hm; the path loss as the factor is calibrated to
correct the reading.

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525

M O R LA B FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China Hittp://www.morlab.cn E-mail: service@morlab.cn
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2.3.3. Test Result

Maximum Peak Conducted Output Power

802.11b Test Mode

REPORT No.: SZ19060307W03

Frequency Measured Output Peak Power Limit .
Channel Verdict
(MHz) dBm w dBm W
1 2412 19.69 0.093 PASS
6 2437 19.91 0.098 30 1 PASS
11 2462 19.60 0.091 PASS
802.11g Test mode
Channel Frequency Measured Output Peak Power Limit Verdict
(MHz) dBm w dBm W
1 2412 22.55 0.180 PASS
6 2437 23.74 0.237 30 1 PASS
11 2462 21.97 0.157 PASS
802.11n(HT20) Test mode
Channel Frequency Measured Output Peak Power Limit Verdict
(MHz) dBm w dBm W
1 2412 19.03 0.080 PASS
6 2437 19.65 0.092 30 1 PASS
11 2462 19.26 0.084 PASS
SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
M O R LA B FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China

Http://www.morlab.cn
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Maximum Average Conducted Output Power
802.11b Test Mode

REPORT No.: SZ19060307W03

Average Power - .
Frequency Limit Verdict
Channel (MHz) Measured Duty factor Calculated
dBm dBm w dBm
1 2412 16.75 16.86 0.049 PASS
6 2437 16.65 16.76 0.047 30 PASS
11 2462 16.27 16.38 0.043 PASS
802.11g Test mode
Average Power . .
Frequency Limit Verdict
Channel (MHz) Measured Duty factor Calculated
dBm dBm w dBm
1 2412 13.48 14.08 0.026 PASS
6 2437 14.25 14.85 0.031 30 PASS
11 2462 13.79 14.39 0.027 PASS
802.11n(HT20) Test mode
Average Power . .
Frequency Limit Verdict
Channel (MHz) Measured Duty factor Calculated
dBm dBm w dBm
1 2412 9.02 9.65 0.009 PASS
6 2437 9.83 10.46 0.011 30 PASS
11 2462 9.42 10.05 0.010 PASS
SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
M O R LA B FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China
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2.4.Bandwidth

2.41. Requirement
According to FCC section 15.247(a) (2), Systems using digital modulation techniques may operate

in the 902 - 928 MHz, 2400 - 2483.5 MHz, and 5725 - 5850 MHz bands. The minimum 6 dB
bandwidth shall be at least 500 kHz.

2.4.2. Test Description

A. Test Set:
\

1
ats 0
— — Attenuator

Spectrum Analyzer EUT

——{

Laptop

The EUT is coupled to the Spectrum Analyzer; the RF load attached to the EUT antenna terminal
is 500hm; the path loss as the factor is calibrated to correct the reading.

Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 100 kHz. In
order to make an accurate measurement, set the span greater than RBW.

2.4.3. Test procedure

KDB 558074 Section 8.2 was used in order to prove compliance.

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
MORLAB  rL1-3 suiding A, Feivang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China Hittp://www.morlab.cn E-mail: service@morlab.cn
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2.4.4. Test Result
802.11b Test mode
A. Test Verdict:
Frequenc
Channel quency 6 dB Bandwidth (MHz) Limits(kHz) Result
(MHz)
1 2412 7.089 =500 PASS
6 2437 7.560 =500 PASS
11 2462 7.552 =500 PASS

B. Test Plots

BY Agilent Spectrum Analyze
RF | SENSE:INT| [
xdB -6.00 d Center Freq: 2.412000000 GHz
—, ) Trig: FreeRun Avg|Held:>10/10
#Atten: 20 dB

ALIGN AUTO |D711§153 PMIul 18, 2019

Radio Std: None

Radio Device: BTS

Ref 30.00 dBm

Span 30 MHz

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

Total Power 24.3 dBm

Occupied Bandwidth

12.911 MHz
13.676 kHz
7.089 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

MSG STATUS

Avg/Hold Num

on off
Avg Mode
Exp Repeat

B
Meas Setup

10

OBWPower
99.00 %

(Channel 1, 2412MHz, 802.11b)

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555
FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China
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BB Agilent Spectrum Analyzer - Occupied BW (===
. RF Q DC | SENSE:INT] [ ALIGN AUTO  [07:20:20 PMJul 18,2019
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None Meas Setup
] Trig: Free Run Avg|Held:>10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS Avg/Hold Num

1LD dBldiv Ref 30.00 dBm

OBWPower

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 24.7 dBm

12.413 MHz

Transmit Freq Error -62.375 kHz OBW Power
x dB Bandwidth 7.560 MHz x dB

MSG STATUS

(Channel 6, 2437 MHz, 802.11b)

| SENSE:INT| [ ALIGN AUTO  [07:20:45 PM1ul 18,2019
Center Freq: 2.462000000 GHz Radio Std: None Meas Setup
(] Trig: Free Run Avg|Held:>10/10
#IEGain:Low #Atten: 20 dB Radio Device: BTS AngHoId Num

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
12.302 MHz

Transmit Freq Error 91.969 kHz OBW Power
x dB Bandwidth 7.552 MHz x dB

MSG STATUS

(Channel 11, 2462MHz, 802.11b)

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
MORLAB  rL1-3 suiding A, Feivang Science Park, No.8 LongChang Road,
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Page 16 of 67



¥ /ORLAB!

-

802.11g Test mode

A. Test Verdict:

REPORT No.: SZ19060307W03

Limits
Channel | Frequency (MHz) 6 dB Bandwidth (MHz) (KHz) Result
1 2412 16.39 2500 PASS
6 2437 16.37 2500 PASS
11 2462 16.40 2500 PASS
B. Test Plots:
BN Agilent Spectrum Analyzer - Occupied BW
RF 50Q  DC | SENSE:INT] [ ALIGN AUTO  [07:21:15 PMJul 18,2019

Center Freq 2.41

#IFGain:Low

Meas Setup

Center Freq: 2.412000000 GHz Radio Std: None

Avg|Hold:>10/10

Cp) Trig: Free Run
#Atten: 20 dB

Radio Device: BTS Avg/Hold Num

Ref 30.00 dBm

Center 2.412 GHz
#Res BW 100 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

OBWPower
99.00 %

Span 30 MHz
#VBW 300 kHz Sweep 3.733ms

Total Power 21.7 dBm

16.595 MHz

99.00 %
-6.00 dB

OBW Power
x dB

9.147 kHz
16.39 MHz

STATUS

(Channel 1, 2412MHz, 802.11g)

MORLAB

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555
FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
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BN Agilent Spectrum Analyzer - Occupied BW
d

Q DC | SENSE:INT] [ ALTGN AUTO  [07:21:47 PMIul 18, 2019

RE 2
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None
—— Trig: Free Run Avg|Held:>10/10

[
#FGain:Low ™ #Atten: 20 dB Radio Device: BTS

1LD dBldiv Ref 30.00 dBm

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 22.7 dBm

16.548 MHz

Transmit Freq Error -38.594 kHz OBW Power
x dB Bandwidth 16.37 MHz x dB

MSG STATUS

=
Meas Setup

Avg/Hold Num

OBWPower

(Channel 6, 2437MHz, 802.11g)

| SENSE:INT| [ ALIGN AUTO  [07:22:07 PM1ul 18,2019

Center Freq: 2.462000000 GHz Radio Std: None
(] Trig: Free Run Avg|Held:>10/10
#FGain:Low #Atten: 20 dB Radio Device: BTS

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 22.1 dBm

16.664 MHz

Transmit Freq Error 56.619 kHz OBW Power
x dB Bandwidth 16.40 MHz x dB

MSG STATUS

Meas Setup

Avg/Hold Num

OBWPower

(Channel 11, 2462MHz, 802.119)

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555
MORLARB  FL1-3 Buiding A Feivang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China Hittp://www.morlab.cn

Fax: 86-755-36698525

' REPORT No.: SZ19060307W03

E-mail: service@morlab.cn
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802.11n(HT20) Test mode

A. Test Verdict:

REPORT No.: SZ19060307W03

Limit

Channel | Frequency (MHz) 6 dB Bandwidth (MHz) (L":I'Zj’ Result
1 2412 17.62 >500 PASS

6 2437 17.57 >500 PASS

11 2462 1759 =500 PASS

B. Test Plots:

BN Agilent Spectrum Analyzer - Occupied BW

RF 50Q DC

Center Freq 2.41

[07:34:00 PM1ul 18, 2019
Radio Std: None

| SENSE:INT] [ ALIGN AUTO
Center Freq: 2.412000000 GHz
. Trig: Free Run Avg|Held:>10/10

™ #Atten: 30 dB

Meas Setup

Radio Device: BTS Avg/Hold Num

#IFGain:Low

Center 2.412 GHz
#Res BW 100 kHz

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

17.702 MHz
9.764 kHz
17.62 MHz

Ref 10.00 dBm

OBWPower
99.00 %

Span 30 MHz

#/BW 300 kHz Sweep 3.733 ms

Total Power 16.2 dBm

99.00 %
-6.00 dB

OBW Power
x dB

STATUS

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.
FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China

MORLAB

(Channel 1, 2412MHz, 802.11n(HT20))

Tel: 86-755-36698555

Http://www.morlab.cn

Fax: 86-755-36698525

E-mail: service@morlab.cn
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BN Agilent Spectrum Analyzer - Occupied BW
d

Q DC | SENSE:INT] [ ALTGN AUTO  [07:23:17 PMIul 18, 2019

RE 2
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None
—— Trig: Free Run Avg|Held:>10/10

[
#FGain:Low ™ #Atten: 20 dB Radio Device: BTS

1LD dBldiv Ref 10.00 dBm

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 17.0 dBm

17.671 MHz

Transmit Freq Error -29.251 kHz OBW Power
x dB Bandwidth 17.57 MHz x dB

MSG STATUS

=
Meas Setup

Avg/Hold Num

OBWPower

(Channel 6, 2437MHz, 802.11n(HT20))

| SENSE:INT| [ ALIGN AUTO  [07:23:38 PM1ul 18,2019

Center Freq: 2.462000000 GHz Radio Std: None
(] Trig: Free Run Avg|Held:>10/10
#FGain:Low #Atten: 20 dB Radio Device: BTS

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 16.3 dBm

17.687 MHz

Transmit Freq Error 17.015 kHz OBW Power
x dB Bandwidth 17.59 MHz x dB

MSG STATUS

B
Meas Setup

Avg/Hold Num

OBWPower

(Channel 11, 2462MHz, 802.11n(HT20))

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555
MORLARB  FL1-3 Buiding A Feivang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China Hittp://www.morlab.cn

Fax: 86-755-36698525

' REPORT No.: SZ19060307W03

E-mail: service@morlab.cn
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2.5.Conducted Spurious Emissions and Band Edge

REPORT No.: SZ19060307W03

2.5.1. Requirement

According to FCC section 15.247(c), in any 100kHz bandwidth outside the frequency band in which
the spread spectrum or digitally modulated intentional radiator is operating, the radio frequency
power that is produced by the intentional radiator shall be at least 20dB below that in the 100kHz
bandwidth within the band that contains the highest level of the desired power, based on either an
RF conducted or a radiated measurement.

2.5.2. Test Description

A. Test Set:

N\

1
— — Attenuator

Spectrum Analyzer EUT

—{

Laptop
The EUT is coupled to the Spectrum Analyzer; the RF load attached to the EUT antenna terminal
is 500hm; the path loss as the factor is calibrated to correct the reading.
Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 100 kHz. In

order to make an accurate measurement, set the span greater than RBW.

2.5.3. Test procedure

KDB 558074 Section 8.5 and 8.7 was used in order to prove compliance.

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525

M O R LA B FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China Hittp://www.morlab.cn E-mail: service@morlab.cn
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2.5.4. Test Result

802.11b Test mode

A. Test Verdict:

REPORT No.: SZ19060307W03

Measured Max. Out Limit (dBm)
Channel Frequency (MHz) of Band Emission Carrier Calculated | Verdict
(dBm) Level -20dBc Limit
1 2412 -41.89 7.19 -12.81 PASS
6 2437 -42.20 9.70 -10.30 PASS
11 2462 -42.50 10.41 -9.59 PASS

B. Test Plots:

SENSE:INT]

ALIGN AUTO |D7135155 PMIul 18, 2019

Trig: Free Run

PNO: Fast )
™ Atten: 30 dB

IFGain:Low

Ref Offset 12 dB
Ref 30.00 dBm

#VBW 300 kHz

Avg Type: Log-Pwr
Avg|Held:>10/10

TracE EIERD
TYPE
DET] N

Mkr2 3.793 0 GHz
-41.887 dBm

Stop 25.00 GHz
Sweep 2.387 s (10001 pts

FUNCTION VALUE ~ »

m

[ | & ()

Peak Search

Next Peak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

STATUS

(Channel = 1, 30MHz to 25GHz)

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.
FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China

MORLAB

Tel: 86-755-36698555

Http://www.morlab.cn

Fax: 86-755-36698525

E-mail: service@morlab.cn
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REPORT No.:

n Agilent Spectrum Analyzer - Swept SA

RE [s02 DC | [ SENSE:INT] ALTGN AUTO  |07:31:41 PM1ul 18, 2019
Marker 2 2.398900000000 GHz . Avg Type: Log-Pwr
PNO: Fast (! Trig: Free Run Avg|Hold:>10/10
IFGain:Low Atten: 30 dB

Mkr2 2.398 9 GHz

Ref Offset 12 dB -38.899 dBm

Ref 30.00 dBm

10 dBIdiv
Lo °d

- =

X o =z

2 o 3 N
v 8 8 v

MKR, MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE =
gl N [1]f[  24130GHz| ]
A N [1]f] 2.3989 GHz I
3 [ I I ]
[ ]
] I -
[ ]
] ]
] ]
[ ]
10 ] ]
11 I I -
;

¢

]
¢
H[

Select Marker

o]
E

Properties»

MSG STATUS

(Band Edge, Channel = 1)

n Agilent Spectrum Analyzer - Swept SA

ALIGN AUTO
Avg Type: Log-Pwr
Avg|Held:>10/10

RF 50Q DC

[Marker 2 3.812955000000 GHz
Foanion

SENSE:INT]

|07:36:53 PMJul 18, 2019
TRAC 4

y Trig: Free Run
Atten: 30 dB

Mkr2 3.813 0 GHz

Ref Offset 12 dB -42.202 dBm

1LO gBde Ref 30.00 dBm

X FUNCTION FUNCTION WIDTH FUNCTION VALUE =

9. 699 dBm| |

MKR| MODE TRC| SCL

il N [1]1]

| 24396 GHz] ]

bl N [1]f] 3.8130GHz 42202dBm| | ]
I
|

m

£
: =
A ik

Peak Search

Next Peak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

More
10of2

MSG STATUS

(Channel = 6, 30MHz to 25GHz)

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.
FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China

Tel: 86-755-36698555

MORLAB

Http://www.morlab.cn

Fax: 86-755-36698525

SZ19060307W03

E-mail: service@morlab.cn
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v REPORT No.: SZ19060307W03

BB Agilent Spectrum Analyzer - Swept SA (=
xi RF [s00 Dc | | SENSE:INT] ALIGN AUTO |D7:37:51 PM1ul 18,2019 Peak Search
Marker 2 3.760518000000 GHz . Avg Type: Log-Pwr
PNO: Fast ) 1rig: FreeRun Avg|Hold:>10/10 o
- N
IFGain:Low Atten: 30 dB
Next Peak
Ref Offset 12 dB
Ref 30.00 dBm e
Next Pk Right
||
Next Pk Left
|
Marker Delta
| i |
Mkr—CF
MKR MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE
Bl N | 11| 24621GHz|  10.409dBm I
EREN 37605 GHz ]
I ]
e I L= E
I N ||
I ]
10 I I 1 of2
11 | I I -
= R
MSG STATUS

(Channel = 11, 30MHz to 25GHz)

BE Agilent Spectrum Analyzer - Swept SA o] & ==
i RF 500  DC SENSE:INT]| ALIGN AUTO  [07:32:29 PM1ul 18, 2019
Marker 2 2.483500000000 GHz ) Avg Type: Log-Pwr TRAC 4
PNO: Fast (5 1rig: FreeRun Avg|Hold:>10/10 TYH
3 -
IFGain:Low Atten: 30 dB

Select Marker’

Ref Offset 12 dB
Ref 30.00 dBm

z
[w)
= E -
1 =5

Fixed>
S
off
MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTIONVALUE |~ |
I N 1]  oasischzl footsdBm[ | | 0 R
OIN (11 94p3bcHzl  at00edBm| [ [ |
——— I Froperiest
I [
I
10 I— 10f2
11 I - e
;

MSG STATUS

(Band Edge, Channel = 11)

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
MORLAB  rL1-3 suiding A, Feivang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China Hittp://www.morlab.cn E-mail: service@morlab.cn
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802.11g Test mode

A. Test Verdict:

REPORT No.: SZ19060307W03

Measured Max. Out Limit (dBm)
Channel Frequency (MHz) of Band Emission Carrier Calculated | Verdict
(dBm) Level -20dBc Limit
1 2412 -41.53 455 -15.45 PASS
6 2437 -42.81 3.66 -16.34 PASS
11 2462 -42.34 4.11 -15.89 PASS
B. Test Plots:
BE Agilent Spectrum Analyzer - Swept SA [==r=x|
( RF 50Q  DC | SENSE:INT] [ ALIGN AUTO  [07:43:37 PMJul 1
Marker 2 3.860398000000 GHz _ Avg Type: Log-Pwr WFE e
PNO: Fast (, ) 1rig: FreeRun Avg|Held:>10/10 =
TRt = Atten: 30 dB frag P NNNNN
NextPeak
Mkr2 3.860 4 GHZ
Ref 30.00 ciBm -41.525 dEm|IEG——
Next Pk Right
|
Next Pk Left
e |
Marker Delta
e sssasseiiii |
- Stop 25.00 GHz
#VBW 300 kHz Sweep 2.387 s (10001 pts Mkr—CF
MKR MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE =
0 N |10f 24171GHz|  4549dBm| S [ EEEE——
PN N [1]f]  38604GHz|  41525dBm| ]
e e MkrRerLy
5 R B I -
6 I R I
7 R B ]
8 I ]
9 I R I
10 R B ]
11 I A S [ S -
MSG STATUS

(Channel = 1, 30MHz to 25GHz)

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555

Fax: 86-755-36698525

MORLAB

FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China

Http://www.morlab.cn

E-mail: service@morlab.cn
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REPORT No.:

SZ19060307W03

n Agilent Spectrum Analyzer - Swept SA

Ref Offset 12 dB
1LD dB/div_ Ref 30.00 dBm
Q

RF |502 DC |

Marker 2 2.399900000000 GHz . Avg Type: Log-Pwr

| SENSE:INT] ALIGN AUTO |D7146157 PMIul 18, 2019

PNO: Fast (! Trig: Free Run Avg|Hold:>10/10
IFGain:Low Atten: 30 dB

MKR| MODE TRC| SCL

3- ||
||

10

11 I

i N [ 1] 2 .407 0 GHz 8. 851 dBm| |
71 N |

[1]f]  23999GHz| -14.012dBm

FUNCTION FUNCTION WIDTH FUNCTION VALUE =

]
¢
H[

Select Marker

- =

X o =z

2 o 3 N
v 8 8 v

STATUS

¢

o]
E

Properties»

(Band Edge, Channel = 1)

n Agilent Spectrum Analyzer - Swept SA

£
: =
A ik

RF 50 Q DC SENSE:INT| ALIGN AUTO |D7144135 PMIul 18,2019 Peak S h
Marker 2 3.865392000000 GHz Avg Type: Log-Pwr TRAG + Shnieu
PNO: Fast (5 1rig: FreeRun Avg|Held:>10/10
=
IFGain:Low Atten: 30 dB
Next Peak
Ref Offset 12 dB Mkr2 3.865 4 GHZ
1LO deidiv. Ref 30.00 dBm -42.809 dBm e |
og
Next Pk Right
)
Next Pk Left
_
Marker Delta
||
Mkr—CF
MKR MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE -
Bl N (101 24346GH| YT I I — O
?d N [1] f | 3.865 4 GHz 42809dBm| [ 0 000000000 ]
]
| E—— N | M ReIEW
5 I -
6 | W)
7 I
: ]
10 I 10f2
11 I I I I I S I R - b
< 3
MSG STATUS
(Channel = 6, 30MHz to 25GHz)
SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
M O R LA B FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China Http://www.morlab.cn E-mail: service@morlab.cn
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REPORT No.:

n Agilent Spectrum Analyzer - Swept SA

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

Avg|Hold:>10/10

RF [ 509 DC | [07:45:27 PMIul 18, 2019

Marker 2 3.877877000000 GHz
PNO: Fast )
IFGain:Low

Trig: Free Run
Atten: 30 dB

Ref Offset 12 dB
Ref 30.00 dBm

10 dBl/div
Log

Mkr2 3.877 9 GHz
-42.342 dBm

MKR| MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE =
gl N [1]1] 4 107 dBm| | |
2 NER 1
-
I

B
-
I
1
I
10 |
11 I |
D

=R
Peak Search

Next Peak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

=
5
al

10f2

MSG STATUS

(Channel = 11, 30MHz to 25GHz)

n Agilent Spectrum Analyzer - Swept SA

y Trig: Free Run
Atten: 30 dB

PNO: Fast ) Avg|Held:>10/10

IFGain:Low

Ref Offset 12 dB

10 dBidiv. Ref 30.00 dBm
Log

RE 500 DC SENSE:INT] ALIGN AUTO | 07:47:46 PMJul 18, 2019
Marker 2 2.484100000000 GHz Avg Type: Log-Pwr TRAG 4

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH

i N [ 1] 2 467 0 GHz 5217 éBm [ 000 000O0O]
A N [ 1] f] 2.4841 GHz 28426dBm| | [ ]

FUNCTION VALUE =

= £
g 2
Y

EEE

Select Marker

z
[w)
L E "
o = v

Fixed!>

Of

“4

Properties»

MSG STATUS

(Band Edge, Channel = 11)

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.
FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China

Tel: 86-755-36698555

MORLAB

Http://www.morlab.cn

Fax: 86-755-36698525

SZ19060307W03

E-mail: service@morlab.cn
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802.11n(HT20) Test mode

A. Test Verdict:

REPORT No.: SZ19060307W03

Measured Max. Out Limit (dBm)
Channel Frequency (MHz) of Band Emission Carrier Calculated | Verdict
(dBm) Level -20dBc Limit
1 2412 -42.53 -2.56 -22.56 PASS
6 2437 -42.63 -0.98 -20.98 PASS
11 2462 -42.48 -2.24 -22.24 PASS
B. Test Plots:
BE Agilent Spectrum Analyzer - Swept SA [==r=x|
( RF 50Q  DC | SENSE:INT] [ ALIGN AUTO  [07:51:11 PMJul 1
Marker 2 3.845416000000 GHz _ Avg Type: Log-Pwr WFE e
PNO: Fast (, ) 1rig: FreeRun Avg|Held:>10/10 =
TRt = Atten: 30 dB frag P NNNNN
NextPeak
Mkr2 3.845 4 GHZ
Ref 30.00 ciBm -42.525 dBm|IEG—
Next Pk Right
|
Next Pk Left
i |
Marker Delta
s
Stop 25.00 GHz
#VBW 300 kHz Sweep 2.387 s (10001 pts Mkr—CF
MKR MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE =
0 N |10f o40a6GHz|  -2560dBm| S [ EEEE——
P N 1] f]  38454GHz|  42525dBm| ]
e e MkrRerLy
5 R B I -
6 I R I
7 R B ]
8 I ]
9 I R I
10 R B ]
11 I A S [ S -
MSG STATUS

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.
FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China

MORLAB

(Channel = 1, 30MHz to 25GHz)

Tel: 86-755-36698555

Http://www.morlab.cn

Fax: 86-755-36698525

E-mail: service@morlab.cn
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B A

gilent Spectrum Analyzer - Swept SA

xi

Marker 2 2.399300000000 GHz

10 dBl/div
Log

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

Avg|Hold:>10/10

RF [ 509 DC | [07:48:31 PMIul 18, 2019

PNO: Fast (,) 1rig: FreeRun
IFGain:Low Atten: 30 dB

Mkr2 2.399 3 GHz

Ref Offset 12 dB -338.889 dBm

Ref 30.00 dBm

#VBW 300 kHz Sweep 9.600 ms (1001 pts)

- =
X o =z
2 o 3 o
7 8 8

MKR

1
2

MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE =

]
| N [1[f]  24195GHz| -1242dBm| [ 0000 |
N [1[f] — 23993GHz| 38889dBm| | | |

m

¢

]
¢
H[

Select Marker’

o]
E

Properties»

STATUS

(Band Edge, Channel = 1)

BE Agilent Spectrum Analyzer - Swept SA

i

Marker 2 4.641959000000 GHz )
y Trig: Free Run

ALIGN AUTO
Avg Type: Log-Pwr
Avg|Held:>10/10

RF 50Q DC SENSE:INT]

|07:52:18 PMJul 18, 2019
TRAC 4

PNO: Fast )

IFGain:Low Atten: 30 dB

Mkr2 4.642 0 GHz

Ref Offset 12 dB -42.631 dBm

Ref 30.00 dBm

1
2

MKR| MODE TRC

SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE =

¥
| NT41[f] 24396 GHz] 0083dBm| | 0000
N [1[f] 4642 0GHz 42631dBm[ [ 00 00000000 |

m

£
: =
A ik

Peak Search

Next Peak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—CF

Mkr—RefLvl

More
10of2

STATUS

MORLAB

(Channel = 6, 30MHz to 25GHz)

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.
FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China

Tel: 86-755-36698555

Http://www.morlab.cn

Fax: 86-755-36698525

REPORT No.: SZ19060307W03

E-mail: service@morlab.cn
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n Agilent Spectrum Analyzer - Swept SA == =
RF [s00 DC | SENSE:INT] ALIGN AUTO |D7:53:31 PM1ul 18,2019 Peak Search
[Marker 2 3.790482000000 GHz _ Avg Type: Log-Pwr
PNO: Fast ) 1rig: FreeRun Avg|Hold:>10/10
=
IFGain:Low Atten: 30 dB
Next Peak
Ref Offset 12 dB
1LD dBidiv  Ref 30.00 dBm | S v |
og
Next Pk Right
||
Next Pk Left
|
Marker Delta
| i |
Mkr—CF
MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE -
1 MEEEEE 2496 iz T T — I
Pl N [1[f] 3.790 5 GHz -42.482 dBm I
I I I
1 e ——— I | MiaRelLv
] T e
s B I
e — — More
10 s B I 10f2
11 I I I I I S I R - |
MSG STATUS

(Channel = 11, 30MHz to 25GHz)

u Agilent Spectrum Analyzer - Swept SA ==
RF 500 DC SENSE:INT| ALIGN AUTO | 07:49:25 PMul 18, 2019
Marker 2 2.483800000000 GHz ] Avg Type: Log-Pwr
PNO: Fast (5 1rig: FreeRun Avg|Hold:>10/10
-
IFGain:Low Atten: 30 dB

Select Marker

Ref Offset 12 dB
1LO dBidiv Ref 30.00 dBm
od

z
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L E "
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E
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MSG STATUS
(Band Edge, Channel = 11)
SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
M O R LA B FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China Http://www.morlab.cn E-mail: service@morlab.cn
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2.6.Power spectral density (PSD)

REPORT No.: SZ19060307W03

2.6.1. Requirement

For digitally modulated systems, the power spectral density conducted from the intentional radiator
to the antenna shall not be greater than 8dBm in any 3 kHz band during any time interval of
continuous transmission. This power spectral density shall be determined in accordance with the
provisions of paragraph (b) of this section. The same method of determining the conducted output
power shall be used to determine the power spectral density.

2.6.2. Test Description

A. Test Set:

N\

[l .. S
— — Attenuator
EUT

Spectrum Analyzer

—{

Laptop

The EUT is coupled to the Spectrum Analyzer; the RF load attached to the EUT antenna terminal
is 500hm; the path loss as the factor is calibrated to correct the reading.

2.6.3. Test procedure

KDB 558074 Section 8.4 was used in order to prove compliance.

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
MORLAB  rL1-3 suiding A, Feivang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China Hittp://www.morlab.cn E-mail: service@morlab.cn
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2.6.4. Test Result

802.11b Test mode

REPORT No.: SZ19060307W03

A. Test Verdict:
Spectral power density (dBm/3kHz)
Frequenc Limit
Channel . y Measured PSD (dBm/3kHz) Verdict
(MHz) (dBm/3kHz)
2412 -4.26 8 PASS
6 2437 -3.54 8 PASS
11 2462 -3.57 8 PASS
B. Test Plots:
BE Agilent Spectrum Analyzer - Swept SA . . (= R
(I | SENSE:INT| Avg‘ Typ;Lﬁ(g;:\Tyc; |07:05:16 PM1ul 18, 2019 pEEE
PNO: Fast () Trig: Free Run Avg|Held:>10/10
IFGain:Low Atten: 20 dB

Mkr1 2.411 34 GHZ flex Beax
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BE Agilent Spectrum Analyzer - Swept SA (===
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802.11g Test mode

A. Test Verdict:

REPORT

No.: SZ19060307W03

Spectral power density (dBm/3kHz)
Frequenc Limit
Channel (l\q/IHz) y Measured PSD (dBm/3kHz) Bz | e
1 2412 -8.74 8 PASS
6 2437 -7.78 8 PASS
11 2462 -9.09 8 PASS
B. Test Plots:
BE Agilent Spectrum Analyzer - Swept SA (===

Marker 1 2.
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407590000000 GHz )
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#VBW 10 kHz

Mkr1 2.407 59 GHz
-8.738 dBm

Span 30.00 MHz
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MORLAB

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.

(Channel = 1, 802.119)
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BE Agilent Spectrum Analyzer - Swept SA (===
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802.11n(HT20) Test mode

A. Test Verdict:

REPORT No.: SZ19060307W03

Spectral power density (dBm/3kHz)
Frequenc Limit
Channel (&HZ) y Measured PSD (dBm/3kHz) Bk | VeIt
1 2412 -15.68 8 PASS
6 2437 -13.52 8 PASS
11 2462 -14.50 8 PASS

B. Test Plots:
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Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China

(Channel = 1, 802.11n(HT20))
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REPORT No.:
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2.7.Conducted Emission

2.71. Requirement

According to FCC section 15.207, for an intentional radiator that is designed to be connected to the
public utility (AC) power line, the radio frequency voltage that is conducted back onto the AC power
line on any frequency within the band 150kHz to 30MHz shall not exceed the limits in the following
table, as measured using a 50uH/50Q line impedance stabilization network (LISN).

Frequency range Conducted Limit (dBuV)
(MHz) Quai-peak Average
0.15-0.50 66 to 56 56 to 46
0.50-5 56 46
5-30 60 50
NOTE:

(a) The lower limit shall apply at the band edges.
(b) The limit decreases linearly with the logarithm of the frequency in the range 0.15 - 0.50MHz.

2.7.2. Test Description

A. Test Setup:

< 40cm >
EUT
- A
: < 80cm > Pulse Limiter
< 80cm >4 LISN
0 o— Receiver
¥

1

The Table-top EUT was placed upon a non-metallic table 0.8m above the horizontal metal
reference ground plane. EUT was connected to LISN and LISN was connected to reference
Ground Plane. EUT was 80cm from LISN. The set-up and test methods were according to ANSI
C63.10 2013.

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525

M O R LA B FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
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2.7.3. Test Result

The maximum conducted interference is searched using Peak (PK), if the emission levels more
than the AV and QP limits, and that have narrow margins from the AV and QP limits will be
re-measured with AV and QP detectors. Tests for both L phase and N phase lines of the power
mains connected to the EUT are performed. Refer to recorded points and plots below.

Note: Both of the test voltage AC 120V/60Hz and AC 230V/50Hz were considered and tested
respectively, only the results of the worst case AC 120V/60Hz were recorded in this report.

A. Test setup:

Test Mode: EUT+ADAPTOR +2.4GWIFI TX

Test Voltage: AC 120V/60Hz

The measurement results are obtained as below:

E [dB”V] =UR+ I-Cable loss [dB] + AFactor

Ur: Receiver Reading

Aractor: Voltage division factor of LISN

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525

M O R LA B FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,
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B. Test Plots:

REPORT No.: SZ19060307W03

120
110
100
90
80
z 70
@ I
2 60
8 sl |~ 4
40 \Aﬁh AU‘ n ? AT ? \$L
ol 1 0wl
E S0 PO W o
20 T bt e
10 b s ikl
§7s 1 10 30
Frequency[MHz]
— QPLimt  — AVLmit —PK —AV
o QP Detector % AV Detector
(L Phase)
Fre. Emission Level (dB}JV) Limit (dBIJV) . .
NO. Power-line | Verdict
(MHz) Quai-peak Average Quai-peak Average
1 0.1637 39.79 26.83 65.28 55.28 PASS
2 0.3302 34.64 24.69 59.45 49.45 PASS
3 0.5547 32.93 22.75 56.00 46.00 Line PASS
4 1.5233 31.39 21.20 56.00 46.00 PASS
5 5.3199 17.80 11.47 60.00 50.00 PASS
6 12.6295 34.04 23.32 60.00 50.00 PASS

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd.

M O R |_ A B FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China

Tel: 86-755-36698555
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Fax: 86-755-36698525
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120
110
100
90
80
z 70
@ —
% 60__1
g soff) i
4Ofﬂ*\ \;ﬁ}f_\vhwn # &
30&? Y Z T WM\{ Mﬂ.’ b i
2\1.—%\_./\ VLA “"Vﬁ'ﬂm&\.‘v\,‘uv o B
20 R b
10
6).15 1
Frequency[MHz]
— QP Limit —— AV Limit — PK — AV
o QP Detector % AV Detector
(N Phase)
Fre. Emission Level (dB}JV) Limit (dBUV) . .
NO. Power-line | Verdict
(MHz) Quai-peak Average Quai-peak Average
1 0.1545 46.83 31.86 65.75 55.75 PASS
2 0.2128 38.90 28.23 63.09 53.09 PASS
3 0.7660 32.16 23.30 56.00 46.00 Neutral PASS
4 1.1940 30.60 22.26 56.00 46.00 PASS
5 1.7973 28.11 20.10 56.00 46.00 PASS
6 12.5732 39.13 26.62 60.00 50.00 PASS
SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
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2.8.Restricted Frequency Bands

2.8.1. Requirement

According to FCC section 15.247(d), in any 100kHz bandwidth outside the frequency band in
which the spread spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20dB below that in the
100kHz bandwidth within the band that contains the highest level of the desired power, In addition,
radiated 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).

2.8.2. Test Description

A. Test Setup

Tum Tables - g

"
=180cm H.i

T
IO,

Feceivers — Preamplifier+

The EUT is located in a 3m Semi-Anechoic Chamber; the antenna factors, cable loss and so on of
the site as factors are calculated to correct the reading.

For the Test Antenna:
Test Antenna is 3m away from the EUT. Test Antenna height is varied from 1m to 4m above the
ground to determine the maximum value of the field strength.

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
MORLAB  rL1-3 suiding A, Feivang Science Park, No.8 LongChang Road,
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2.8.3. Test procedure

KDB 558074 Section 8.6 and 8.7 was used in order to prove compliance.

2.8.4. Test Result

The lowest and highest channels are tested to verify Restricted Frequency Bands.
The measurement results are obtained as below:

E [dB“V/m] =UR + AT + AFactor [dB]; AT =LCable loss [dB]'Gpreamp [dB]

Ar: Total correction Factor except Antenna

Ur: Receiver Reading

Gpreamp: Preamplifier Gain

Aractor: Antenna Factor at 3m

Note: Restricted Frequency Bands were performed when antenna was at vertical and horizontal
polarity, and only the worse test condition (vertical) was recorded in this test report.

802.11b Test mode

A. Test Verdict:

Receiver Max.

Channel Frequency Detector Reading Ar AEactor Emission Limit Verdict

(MHz) Ur (dB) | (dB@3m) E (dBuV/m)

PKIAV 1 (@Buv) (dBuV/m)

1 2390.00 PK 46.23 |-2967| 32.56 49.12 74 PASS
1 2377.50 AV 4501 |-2967| 32.56 47.90 54 PASS
11 2483.92 PK 46.16 |-29.67| 32.56 49.05 74 PASS
11 2484.71 AV 4410 |-2967| 32.56 46.99 54 PASS

SHENZHI?NA MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
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B. Test Plots:

BE Keysight Spectrum Analyzer - Swept SA
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BN Keysight Spectrum Analyzer - Swept SA
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(Channel = 1 AVG, 802.11b)
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BE Keysight Spectrum Analyzer - Swept SA [ ][ ]
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802.11g Test mode

A. Test Verdict:

REPORT No.: SZ19060307W03

Receiver Max.
Detector , L I
Frequency Reading Ar Aractor Emission Limit .
Channel Verdict
(MHz) oK/ AV Ur (dB) | (dB@3m) E (dBuV/m)
(dBuV) (dBpV/m)
1 2386.06 PK 45.41 -29.67 32.56 48.30 74 PASS
1 2374.75 AV 45.36 | -29.67 32.56 48.25 54 PASS
11 2486.84 PK 46.89 | -29.67 32.56 49.78 74 PASS
11 2484.18 AV 4527 | -29.67 32.56 48.16 54 PASS
B. Test Plots:
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(Channel = 11 PEAK, 802.11g)
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BE Keysight Spectrum Analyzer - Swept SA
RFPRESEL [50Q DC
2.484182000000 GHz
PNO: Fast )
IFGain:Low

[ sENSE:INT] [ MALIGN OFF
#Avg Type: Voltage

AvglHold:>1001100

|DS:52:D} AMul12, 2019

TrreQ

IS A 1NN NN
Mkr2 2.484 182 GHz
45.274 dBpV

d RL
Marker 2 )
Trig: Free Run
Atten: 10 dB

Ref 106.99 dBpV

Stop 2.50000 GHz
Sweep 1.000 ms (1001 pts)

FUNCTION WIDTH

#Res BW (CISPR) 1 MHz

#VBW 3.0 MHz*

MKR MODE TRC| SCL X i FUNCTION FUNCTION VALUE ~ »

N [ 1] f] 2.483 500 GHz 43155dBuv| |
A N [1]¢] 2.484 182 GHz 45.274 dBuV
- 1

m

@l@@‘l

Select Marker’

‘M

Normal

Delta

Fixedl>

Ll

Properties»

More
10of2

(Channel = 11 AVG, 802.119g)

802.11 n(HT20) Test mode

A. Test Verdict:

REPORT No.: SZ19060307W03

Receiver Max.

Channel | FrEAUency Detector | Reading | Ar Arscer | Emission | Limit | .
(MHz) Ur (dB) | (dB@3m) E (dBuV/m)

PKIAV | (dBuv) (dBuV/m)
1 2373.14 PK 4724 |-2067| 32.56 50.13 74 PASS
1 2390.00 AV 4303 |-2067| 32.56 45.92 54 PASS
1 2484.71 PK 4468 |-2967| 32.56 47.57 74 PASS
1 2484.30 AV 44.42 |-2967| 32.56 47.31 54 PASS
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B. Test Plots:

REPORT No.:

BE Keysight Spectrum Analyzer - SprtSA

[ SENSE:INT] M\ ALTGN OFF
Avg Type: Voltage

Avg|Hold:>100/100

— ) Trig: FreeRun

IFGain:Low Atten: 10 dB

1ogBde Ref 106.99 dBuV

MKR MODE TRC| SCL FUNCTION FUNCTION wIDTH FUNCTION VALUE =~

I N [1]f] 2 373 14 GHz 47239 dBw| [ 0 0000000 |
A N [ 1 F] 2.390 00 GHz 45673dBwv| [
3 | N I I

S OWO~NO AW

- I

=R ==

Marker

Select Marker

=
v

Normal

Delta

Fixedl>

off

U

Properties»

More
10f2

(Channel = 1 PEAK, 802.11n(HT20))

BN Keysight Spectrum Analyzer - Swept SA

RFPRESEL [ 500 DC SENSE:INT]
Marker 1 2.379632000000 GHz )
PNO: Fast (,) 17ig: FreeRun
IFGain:Low Atten: 10 dB

M ALIGN OFF
#Avg Type: Voltage
Avg|Hold:>100100

[06:08:55 AM Jul 12, 2019
TRAC 4

1LU dBidiv_ Ref 106.99 dBpV

#Res BW (CISPR) 1 MHz

#VBW 3.0 MHz*

MKR| MODE| TRC| SCL

(0N [1]¢] z 379 63 GHz 42 504 dBuV
2 [ N 1] f] 2.390 00 GHz 43032dBwV] [ [
- ]

FUNCTION FUNCTION WIDTH FUNCTION VALUE =

[EREEEE |

Select Marker

-
v

Normal

Deilta

Fixedl>

no I
E

Properties»

More
10f2

—l

(Channel = 1 AVG, 802.11n(HT20))
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BE Keysight Spectrum Analyzer - Swept SA

RL | REPRESEL [50Q DC | SENSE:INT]

Marker 2 2.484714000000 GHz )
PNO: Fast Ly Trig: Free Run
IFGain:Low Atten: 10 dB

MALIGN OFF
#Avg Type: Voltage
Avg|Hold:>100/100

1LO gBde Ref 106.99 dBpV

#Res BW (CISPR) 1 MHz #VBW 3.0 MHz

Select Marker

|z
B
E
3 Nv

MKR MODE TRC| SCL

1 INEEEEE 2 4|:s 500 GHz 44 533 dBuV
2 | N [1]f] 2.484 714 GHz 44678dBuV] [ [ ]
- ]

FUNCTION FUNCTION WIDTH FUNCTIONVALUE =+

R
Off
[

=R
Marker

Delta

Fixedl>

Properties»

More
10f2

(Channel = 11 PEAK, 802.11n(HT20))

BN Keysight Spectrum Analyzer - Swept SA

[ REPRESEL [50Q DC |
Marker 2 2.484296000000 GHz
PNO: Fast 5
IFGain:Low

SENSE:INT| [ A\ALIGN OFF
#Avg Type: Voltage

AvglHold:>100/100

[06:10:35 AM Jul 12, 2019

Trig: Free Run
Atten: 10 dB

SelectMalker.

10 dBidiv__ Ref 106.99 dBuv

#Res BW (CISPR) 1 MHz

#/BW 3.0 MHz*

2
|

[EREEE |

MKR| MODE TRC| SCL

fl N [1]F] 2 4l:! 500 GHz 42 92? FET= 1T I A R
2 [ N [1]1] 2.484 296 GHz 4a4419dB0v] T ]
g9 0000000 ]

FUNCTION FUNCTION WIDTH FUNCTION VALUE =

Normal

Delta

Fixedl>

Off

Properties»

More
10f2

(Channel = 11 AVG, 802.11n(HT20))
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2.9.Radiated Emission

2.9.1. Requirement

According to FCC section 15.247(d), radiated emission outside the frequency band attenuation
below the general limits specified in FCC section 15.209(a) is not required. In addition, radiated
emissions which fall in the restricted bands, as defined in FCC section 15.205(a), must also comply
with the radiated emission limits specified in FCC section 15.209(a).

According to FCC section 15.209 (a), except as provided elsewhere in this subpart, the emissions
from an intentional radiator shall not exceed the field strength levels specified in the following table:

Frequency (MHz) Field Strength (uV/m) Measurement Distance (m)
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:

For Above 1000MHz, the emission limit in this paragraph is based on measurement
instrumentation employing an average detector, measurement using instrumentation with a
peak detector function, corresponding to 20dB above the maximum permitted average limit.

For above 1000MHz, limit field strength of harmonics: 54dBuV/m@3m (AV) and 74dBuV/m@3m
(PK)

In addition, radiated emissions which fall in the restricted bands, as defined in Section 15.205(a),
also should comply with the radiated emission limits specified in Section 15.209(a)(above table)
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2.9.2. Test Description

A. Test Setup:

1) For radiated emissions from 9kHz to 30MHz

Tum Table+

" E
"

= Elcm 3*<-i

MDD i
e

Test Antenna Receivers |—{ Preamplifier+

2) For radiated emissions from 30MHz to1GHz

Test Antenna+ ‘

0
i
< 1m . 4m >+,
;
i
v

Tum Table«

o
ey

3
-'r"x

Feceivers — Preamplifier+
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3) Forradiated emissions above 1GHz

I,

("
Test Antenna+

< 1lm ... 4m =+

Tum Tables W
=180cm ,‘.i

0
[
[
o+
:
i

W

e
OO,

Eeceiver+ — Preamplifier+

The RF absorbing material used on the reference ground plane and on the turntable have a
maximum height (thickness) of 30 cm (12 in) and have a minimum-rated attenuation of 20 dB at all
frequencies from 1 GHz to 18 GHz. Test site have a minimum area of the ground plane covered
with RF absorbing material as specified in Figure 6 of ANSI C63.4: 2014.

The test site semi-anechoic chamber has met the requirement of NSA tolerance 4dB according to
the standards: ANSI C63.10 (2013). For radiated emissions below or equal to 1GHz, The EUT was
set-up on insulator 80cm above the Ground Plane, For radiated emissions above 1GHz, The EUT
was set-up on insulator 150cm above the Ground Plane. The set-up and test methods were
according to ANSI C63.10

For the radiated emission test above 1GHz:

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.
The EUT is located in a 3m Semi-Anechoic Chamber; the antenna factors, cable loss and so on of
the site as factors are calculated to correct the reading

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
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For the Test Antenna:

REPORT No.: SZ19060307W03

(a) Inthe frequency range of 9kHz to 30MHz, magnetic field is measured with Loop Test Antenna.
The Test Antenna is positioned with its plane vertical at 1m distance from the EUT. The center of
the Loop Test Antenna is 1m above the ground. During the measurement the Loop Test Antenna
rotates about its vertical axis for maximum response at each azimuth about the EUT.

(b) In the frequency range above 30MHz, Bi-Log Test Antenna (30MHz to 1GHz) and Horn Test
Antenna (above 1GHz) are used. Place the test antenna at 3m away from area of the EUT, while
keeping the test antenna aimed at the source of emissions at each frequency of significant
emissions, with polarization oriented for maximum response. The test 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 test antenna elevation shall be
that which maximizes the emissions. The test 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.
The emission levels at both horizontal and vertical polarizations should be tested.

2.9.3. Test Result

According to ANSI C63.10, because of peak detection will yield amplitudes equal to or greater than
amplitudes measured with the quasi-peak (or average) detector, the measurement data from a
spectrum analyzer peak detector will represent the worst-case results, if the peak measured value
complies with the quasi-peak limit, it is unnecessary to perform an quasi-peak measurement.

The measurement results are obtained as below:

E [dBuV/m] =Ur + At + Agactor [dB]; At =Lcabie loss [AB]-Gpreamp [dB]

Ar: Total correction Factor except Antenna

Ur: Receiver Reading

Gpreamp: Preamplifier Gain

Aractor: Antenna Factor at 3m

During the test, the total correction Factor At and Agacor Were built in test software.

Note1: All radiated emission tests were performed in X, Y, Z axis direction. And only the worst axis
test condition was recorded in this test report.

Note2: For the frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result
which was 20dB lower than the limit was not recorded.

Note3: For the frequency, which started from 25GHz to 40GHz, was pre-scanned and the result
which was 20dB lower than the limit was not recorded.
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802.11b Test mode
Plots for Channel = 1

REPORT No.: SZ19060307W03

i
: .
. “’\r"v”'“'“"“""w'-u».%w'.‘\-'.‘«v'ﬂHI 'WW"\ ")

Fre. (MHz) (dBE\k//m) (d B(S\Ij/m) (dBﬁY//m) é'é"&tﬂ ) (Z'E’J&?ni (Ifigﬁi}//\n\ql) Antenna - Verdict
136.834 35.87 N/A N/A N/A 43.50 N/A Horizontal PASS
368.711 33.18 N/A N/A N/A 46.00 N/A Horizontal PASS

2414.326 45.65 N/A N/A 74.00 N/A 54.00 Horizontal PASS
5610.293 47.30 N/A N/A 74.00 N/A 54.00 Horizontal PASS
7854.774 46.77 N/A N/A 74.00 N/A 54.00  Horizontal PASS

23790.180 50.02 N/A N/A 74.00 N/A 54.00  Horizontal PASS

(Antenna Horizontal, 30MHz to 25GHz)
i
D W(\INNV"-"'.-'ﬂ‘w“hur\

Fre. (MHz) (dBE\k//m) (d Bﬁ\lj/m) (d BﬁY//m) <Z'é” plt\/|/3r:) é”B“ Jﬁﬁ) (Ic_ilénﬁwr\n/ ) Antenna - Verdict
54.280 27.74 N/A N/A N/A 40.00 N/A Vertical PASS
345.645 29.14 N/A N/A N/A 46.00 N/A Vertical PASS

2485.394 45.98 N/A N/A 74.00 N/A 54.00  Vertical PASS

4469.722 45.11 N/A N/A 74.00 N/A 54.00  Vertical PASS

8420.986 45.89 N/A N/A 74.00 N/A 54.00 Vertical PASS

12209.311 46.26 N/A N/A 74.00 N/A 54.00  Vertical PASS

(Antenna Vertical, 30MHz to 25GHz)
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Plot for Channel = 6

REPORT No.: SZ19060307W03

g -
] .I”I] \
. fwr\‘.f'- P\ An i | (‘ | M \
: A \""’\,r\l"lmr I"v.') | M
Pk QP AV Limit-PK  Limit-QP  Limit-AV .
Fre.MH2)  (4Buvim) (dBuV/m) (dBuVim) (dBuV/m) (dBuV/m) (dBuv/m) Antenna  Verdict

146.546 33.29 N/A N/A N/A 43.50 N/A  Horizontal PASS

365.069 35.20 N/A N/A N/A 46.00 N/A  Horizontal PASS
2242097 4572 N/A N/A 74.00 N/A 54.00  Horizontal PASS
5699.909  45.68 N/A N/A 74.00 N/A 54.00  Horizontal PASS
8347.663  46.19 N/A N/A 74.00 N/A 54.00  Horizontal PASS
12140.062  47.37 N/A N/A 74.00 N/A 54.00  Horizontal PASS

(Antenna Horizontal, 30MHz to 25GHz)
§ .
N O Sv—
. L “\',,M
Fre. Pk QP AV Limit-PK ~ Limit-QP  Limit-AV

(MHz)  (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m)

42.140 27.11 N/A N/A N/A 40.00 N/A  Vertical PASS
371139 28.20 N/A N/A N/A 46.00 N/A  Vertical PASS
2414.326 4577 N/A N/A 74.00 N/A 54.00  Vertical PASS
4123477  44.64 N/A N/A 74.00 N/A 54.00  Vertical PASS
5671.395  45.59 N/A N/A 74.00 N/A 54.00  Vertical PASS
9027.932  46.11 N/A N/A 74.00 N/A 54.00  Vertical PASS

(Antenna Vertical, 30MHz to 25GHz)
SHENZHI?NA MORLAE COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
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REPORT No.: SZ19060307W03

Plot for Channel = 11
N
Pk QP AV Limit-PK  Limit-QP  Limit-AV .
Fre.MH2)  (4Buvim) (dBuV/m) (dBuVim) (dBuV/m) (dBuV/m) (dBuv/m) Antenna  Verdict
139.262 32.60 N/A N/A N/A 43.50 N/A Horizontal PASS
345.645 28.96 N/A N/A N/A 46.00 N/A Horizontal PASS
2223.529 44.68 N/A N/A 74.00 N/A 54.00 Horizontal PASS
4506.383 44.96 N/A N/A 74.00 N/A 54.00 Horizontal PASS
8926.096 46.48 N/A N/A 74.00 N/A 54.00 Horizontal PASS
12889.580 46.64 N/A N/A 74.00 N/A 54.00 Horizontal PASS
(Antenna Horizontal, 30MHz to 25GHz)
N
llj \_,-V\J\r\/l'\(,l —-—
M IR o W=
Pk QP AV Limit-PK  Limit-QP  Limit-AV .
Fre.MH2)  (4Byvim) (dBuV/m) (dBuV/im) (dBuV/im) (dBuV/m) (dBuv/m) Antenna  Verdict
54.280 28.24 N/A N/A N/A 40.00 N/A Vertical PASS
363.855 29.39 N/A N/A N/A 46.00 N/A Vertical PASS
2445.058 46.43 N/A N/A 74.00 N/A 54.00 Vertical PASS
5606.219 44,92 N/A N/A 74.00 N/A 54.00 Vertical PASS
8001.418 46.64 N/A N/A 74.00 N/A 54.00 Vertical PASS
10514.748 46.17 N/A N/A 74.00 N/A 54.00 Vertical  PASS
(Antenna Vertical, 30MHz to 25GHz)
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802.11g Test mode

REPORT No.: SZ19060307W03

Plots for Channel = 1
-
Fre. Pk QP AV Limit-PK  Limit-QP  Limit-AV Antenna  Verdict
(MHz) (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m)
138.048 33.24 N/A N/A N/A 43.50 N/A Horizontal PASS
363.855 34.70 N/A N/A N/A 46.00 N/A Horizontal PASS
2451.461 45.89 N/A N/A 74.00 N/A 54.00 Horizontal PASS
3386.179 45.72 N/A N/A 74.00 N/A 54.00 Horizontal PASS
8441.353 45.80 N/A N/A 74.00 N/A 54.00 Horizontal PASS
12579.996 46.18 N/A N/A 74.00 N/A 54.00 Horizontal PASS
(Antenna Horizontal, 30MHz to 25GHz)
-
D "'J\.x'\-"\_/u\.\ i
- Y .f'h“’ J\lrdlh“ il ity
Fre. Pk QP AV Limit-PK  Limit-QP  Limit-AV Antenna  Verdict
(MHz) (dBpV/m) (dBuV/m) (dBupV/m) (dBpV/m) (dBpV/m) (dBuV/m)

43.354 27.89 N/A N/A N/A 40.00 N/A Vertical PASS

362.641 29.87 N/A N/A N/A 46.00 N/A Vertical PASS

2453.381 45,90 N/A N/A 74.00 N/A 54.00 Vertical PASS

3756.865 44 .37 N/A N/A 74.00 N/A 54.00 Vertical PASS

8909.802 45.71 N/A N/A 74.00 N/A 54.00 Vertical PASS

12596.290 46.64 N/A N/A 74.00 N/A 54.00 Vertical PASS

(Antenna Vertical, 30MHz to 25GHz)
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Plot for Channel = 6

REPORT No.: SZ19060307W03

N ;
i .Jlju"l ’\M
wNVNA i /
. AN AV".I.\‘,n'-'-"\“‘f o llh NJ
Fre. Pk QP AV Limit-PK  Limit-QP  Limit-AV Antenna  Verdict
(MHz)  (dBpV/m) (dBuV/m) (dBpV/m) (dBuV/m) (dBuV/m) (dBuV/m)
139.262 33.01 N/A N/A N/A 43.50 N/A Horizontal PASS
367.497 34.69 N/A N/A N/A 46.00 N/A Horizontal PASS
2486.034 46.20 N/A N/A 74.00 N/A 54.00 Horizontal PASS
3373.959 45.77 N/A N/A 74.00 N/A 54.00 Horizontal PASS
6551.264 44.05 N/A N/A 74.00 N/A 54.00 Horizontal PASS
9040.153 46.95 N/A N/A 74.00 N/A 54.00 Horizontal PASS
(Antenna Horizontal, 30MHz to 25GHz)
i
llj '-"\"F\Jr".f;'.;""' )
\\.'W/‘V‘w*\w‘.kr\»fﬂlJ*‘M
Pk QP AV Limit-PK  Limit-QP  Limit-AV .
Fre.(MHz)  (4BuV/m)  (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m) (dBuv/m) Antenna  Verdict
49.424 28.20 N/A N/A N/A 40.00 N/A Vertical PASS
342.003 30.27 N/A N/A N/A 46.00 N/A Vertical PASS
2487.955 46.61 N/A N/A 74.00 N/A 54.00 Vertical PASS
4477.869 44.70 N/A N/A 74.00 N/A 54.00 Vertical PASS
8983.124 46.31 N/A N/A 74.00 N/A 54.00 Vertical PASS
11834.552 46.28 N/A N/A 74.00 N/A 54.00 Vertical PASS
(Antenna Vertical, 30MHz to 25GHz)
SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
M O R |_ A B FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China

Http://www.morlab.cn

E-mail: service@m

orlab.cn

Page 59 of 67



¥ /ORLAB!

' REPORT No.: SZ19060307W03
Plot for Channel = 11
§ .
l-j RYAVAY.Y A h.l
3 *‘\’,..waﬂ_r\”\_.w.w1 i WM
Pk QP AV Limit-PK  Limit-QP  Limit-AV .
Fre.(MH2)  (4Buvim)  (dBuV/im) (dBuV/m) (dBuV/im) (dBuV/m) (dBuv/m) AAntenna  Verdict
344.431 31.66 N/A N/A N/A 46.00 N/A  Horizontal PASS
623.655 32.06 N/A N/A N/A 46.00 N/A  Horizontal PASS
1618.487 44.51 N/A N/A 74.00 N/A 54.00  Horizontal PASS
4359.738 44.93 N/A N/A 74.00 N/A 54.00  Horizontal PASS
8437.280 45.87 N/A N/A 74.00 N/A 54.00  Horizontal PASS
12127.841 46.06 N/A N/A 74.00 N/A 54.00 Horizontal PASS
(Antenna Horizontal, 30MHz to 25GHz)
§ .
l-j A \.“-.'A\/"'..a\nl A
LIV *'W
Pk QP AV Limit-PK  Limit-QP  Limit-AV .
Fre.(MHz)  4Buvim) (dBuV/m) (dBuV/im) (dBuV/m) (dBuV/m) (dBpuv/m) Antenna  Verdict
39.712 29.51 N/A N/A N/A 40.00 N/A  Vertical PASS
623.655 31.45 N/A N/A N/A 46.00 N/A  Vertical PASS
2018.647  44.77 N/A N/A 74.00 N/A 54.00  Vertical PASS
3756.865  44.09 N/A N/A 74.00 N/A 54.00  Vertical PASS
7981.051 46.03 N/A N/A 74.00 N/A 54.00  \Vertical PASS
10816.185  45.60 N/A N/A 74.00 N/A 54.00  \Vertical PASS
(Antenna Vertical, 30MHz to 25GHz)
SHENZHI?NA MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
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802.11n(HT20) Test mode
Plots for Channel = 1

REPORT No.: SZ19060307W03

i
: )
R \WAVaV Vi ! [
i R Y \Lﬁ"} w
Fre. Pk QP AV Limit-PK  Limit-QP  Limit-AV Antenna  Verdict
(MHz)  (dBuV/m) (dBuV/m) (dBuV/m) (dBpV/m) (dBpV/m) (dBuV/m)
135.620 32.90 N/A N/A N/A 43.50 N/A Horizontal PASS
362.641 34.46 N/A N/A N/A 46.00 N/A Horizontal PASS
2063.465 45.16 N/A N/A 74.00 N/A 54.00 Horizontal PASS
5194.799 44.38 N/A N/A 74.00 N/A 54.00 Horizontal PASS
8657.247 45.69 N/A N/A 74.00 N/A 54.00 Horizontal PASS
12567.776 46.24 N/A N/A 74.00 N/A 54.00 Horizontal PASS
(Antenna Horizontal, 30MHz to 25GHz)
i
? s I\v"‘\f\-"’\v\
. \""’*WW‘”""”
Pk QP AV Limit-PK  Limit-QP  Limit-AV .
Fre.(MHz)  (iBu\V/m)  (dBuV/im) (dBuV/m) (dBuV/m) (dBuV/m) (dBuv/m) Antenna  Verdict
39.712 27.89 N/A N/A N/A 40.00 N/A Vertical PASS
344.431 29.76 N/A N/A N/A 46.00 N/A Vertical PASS
2448.900 46.20 N/A N/A 74.00 N/A 54.00 Vertical PASS
5765.085 46.21 N/A N/A 74.00 N/A 54.00 Vertical PASS
7964.757 45.67 N/A N/A 74.00 N/A 54.00 Vertical PASS
12873.286 46.88 N/A N/A 74.00 N/A 54.00 Vertical PASS
(Antenna Vertical, 30MHz to 25GHz)
SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
M O R |_ A B FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China
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Plot for Channel = 6

5 B0 8 TO 85 80100 200 00 a0 B30 600 70O BOGKOIG 6 36 45 66 66 TG 06 96106 T
ey

Fre. Pk QP AV Limit-PK ~ Limit-QP  LimitAV
(MHz)  (dBpV/m) (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m)

139.262  33.92 N/A N/A N/A 43.50 N/A  Horizontal PASS
365.069  31.59 N/A N/A N/A 46.00 N/A  Horizontal PASS
2030.172  45.56 N/A N/A 74.00 N/A 54.00  Horizontal PASS
4547118 44.69 N/A N/A 74.00 N/A 54.00  Horizontal PASS
8429.133 4535 N/A N/A 74.00 N/A 54.00  Horizontal PASS
12730.715  46.24 N/A N/A 74.00 N/A 54.00  Horizontal PASS

(Antenna Horizontal, 30MHz to 25GHz)

v

1
A\ e A
FTS ¥, W
) /\\‘,_ﬁ If\‘;\'\w'h\-‘
2 !

RN

% G0 60 70 8050100 200 00 a0 B30 600 70O BOGKOIG % 36 45 66 66 TG 06 96106 T
ey

Fre. Pk QP AV Limit-PK  Limit-QP  Limit-AV

(MHz)  (dBuV/m) (dBuV/m) (dBuV/im) (dBuV/m) (dBuV/m) (dBuv/m) Antenna  Verdict
48210 2807 N/A N/A N/A 40.00 N/A  Vertical PASS
368711  27.04 N/A N/A N/A 46.00 N/A  Vertical PASS
2513565  46.60 N/A N/A 74.00 N/A 5400  Vertical PASS
4123477 4367 N/A N/A 74.00 N/A 5400  Vertical PASS
8587.998  45.75 N/A N/A 74.00 N/A 5400  Vertical PASS
13186.943  46.58 N/A N/A 74.00 N/A 5400  Vertical PASS

(Antenna Vertical, 30MHz to 25GHz)

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
MORLAB  rL1-3 suiding A, Feivang Science Park, No.8 LongChang Road,
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Plot for Channel = 11
i
. PO
'Jh\\‘_
Fre. Pk QP AV Limit-PK  Limit-QP  Limit-AV Antenna  Verdict

(MHz)  (dBpV/m) (dBpV/m) (dBpV/m) (dBpV/m) (dBuV/m) (dBuV/m)

141.690 31.18 N/A N/A N/A 43.50 N/A Horizontal PASS
1003.842 42.13 N/A N/A 74.00 N/A 54.00 Horizontal PASS
2495.638 45.54 N/A N/A 74.00 N/A 54.00 Horizontal PASS
3325.077 44.39 N/A N/A 74.00 N/A 54.00 Horizontal PASS
5728.423 45.21 N/A N/A 74.00 N/A 54.00 Horizontal PASS
9093.108 46.25 N/A N/A 74.00 N/A 54.00 Horizontal PASS

(Antenna Horizontal, 30MHz to 25GHz)
i
i SO SV
.!""'\"\ )"Lw M\([H- JJlI- W
Fre. Pk QP AV Limit-PK  Limit-QP  Limit-AV Antenna Verdict

(MHz) (dBpV/m) (dBpV/m) (dBuV/m) (dBuV/m) (dBuV/m) (dBuV/m)

43.354 28.53 N/A N/A N/A 40.00 N/A Vertical PASS
366.283 29.19 N/A N/A N/A 46.00 N/A Vertical PASS
2405.362 45.86 N/A N/A 74.00 N/A 54.00 Vertical PASS
4359.738 45.29 N/A N/A 74.00 N/A 54.00 Vertical PASS
6262.048 45.03 N/A N/A 74.00 N/A 54.00 Vertical PASS
12588.143  46.53 N/A N/A 74.00 N/A 54.00 Vertical PASS

(Antenna Vertical, 30MHz to 25GHz)
SHENZHI?NA MORLAE COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
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Annex A Test Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for test
performed on the EUT as specified in CISPR 16-1-2:

Test items Uncertainty
Peak Output Power +2.22dB
Power spectral density (PSD) 12.22dB
Bandwidth 5%
Conducted Spurious Emission +2.77 dB
Restricted Frequency Bands 5%
Radiated Emission +2.95dB
Conducted Emission 12.44dB

This uncertainty represent an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
MORLAB  rL1-3 suiding A, Feivang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China Hittp://www.morlab.cn E-mail: service@morlab.cn
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Annex B Testing Laboratory Information

1. Identification of the Responsible Testing Laboratory

Laboratory Name: Shenzhen Morlab Communications Technology Co., Ltd.
Morlab Laboratory
Laboratory Address: FL.3, Building A, FeiYang Science Park, No.8 LongChang

Road, Block 67, BaoAn District, ShenZhen, GuangDong
Province, P. R. China

Telephone: +86 755 36698555

Facsimile: +86 755 36698525

2. Identification of the Responsible Testing Location

Shenzhen Morlab Communications Technology Co., Ltd.
Morlab Laboratory

FL.3, Building A, FeiYang Science Park, No.8 LongChang
Address: Road, Block 67, BaoAn District, ShenZhen, GuangDong
Province, P. R. China

Name:

3. Facilities and Accreditations

All measurement facilities used to collect the measurement data are located at FL.3, Building A,
FeiYang Science Park, Block 67, BaoAn District, Shenzhen, 518101 P. R. China. The test site is
constructed in conformance with the requirements of ANSI C63.10-2013 and CISPR Publication 22;
the FCC designation number is CN1192, the test firm registration number is 226174.

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co., Ltd. Tel: 86-755-36698555 Fax: 86-755-36698525
MORLAB  rL1-3 suiding A, Feivang Science Park, No.8 LongChang Road,
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China Hittp://www.morlab.cn E-mail: service@morlab.cn
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4. Test Equipments Utilized

4.1 Conducted Test Equipments

Equipment Name | Serial No. Type Manufacturer Cal. Date Cal. Due
Attenuator 1 (N/A.) 10dB Resnet N/A N/A
EXA Signal
N8| MY53470836 | N9010A Agilent 2019.04.09 | 2020.04.08
Analzyer
USB Wideband
MY54210011 | U2021XA Agilent 2019.04.16 | 2020.04.15
Power Sensor
RF cable
CBO1 RFO1 Morlab N/A N/A
(30MHz-26GHz) ora
Coaxial cable CB02 RF02 Morlab N/A N/A
SMA connector CNO1 RFO03 HUBER-SUHNER N/A N/A
Computer T430i Think Pad Lenovo N/A N/A
4.2 Conducted Emission Test Equipments
Equipment Name Serial No. Type Manufacturer | Cal. Date Cal. Due
Receiver MY56400093 N9038A KEYSIGHT 2019.05.08 | 2020.05.09
LISN 812744 NSLK 8127 | Schwarzbeck | 2019.05.08 | 2020.05.09
VTSD
Pulse Limiter (20dB) 9391 9561-D Schwarzbeck | 2019.05.08 | 2020.05.09
Coaxial cable(BNC)
CBO1 EMCO1 Morlab N/A N/A
(30MHz-26GHz) ora
4.3 List of Software Used
Description Manufacturer Software Version
Test system Tonscend V2.6
Power Panel Agilent V3.8
MORLAB EMCR V1.2 MORLAB V1.0

MORLAB

SHENZHEN MORLAB COMMUNICATIONS TECHNOLOGY Co.
FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road
Block67, BaoAn District, ShenZhen , GuangDong Province, P. R.

, Ltd.

China

Tel: 86-755-36698555

Http://www.morlab.cn

Fax: 86-755-36698525

E-mail: service@morlab.cn
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4.4 Radiated Test Equipments

REPORT No.: SZ19060307W03

Equipment
q:l:me Serial No. Type Manufacturer | Cal. Date Cal. Due
Receiver MY54130016 N9038A Agilent 2018.08.04 | 2019.08.03
Test Antenna -
Bi-Log 9163-519 VULB 9163 Schwarzbeck | 2019.05.08 | 2020.05.09
Test Antenna -
Loop 1519-022 FMZB1519 Schwarzbeck | 2019.02.15 | 2020.02.14
Test Antenna —
Homn 01774 BBHA 9120D | Schwarzbeck | 2018.08.06 | 2019.08.05
Test Antenna — BBHA9170
BBHA9170 Schwarzbeck | 2018.08.02 | 2019.08.01
Horn #7174
Coaxial cable
(N male) CB04 EMC04 Morlab N/A N/A
(9KHz-30MHz)
Coaxial cable
(N male) CB02 EMCO02 Morlab N/A N/A
(30MHz-26GHz)
Coaxial cable
(N male) CB03 EMCO03 Morlab N/A N/A
(30MHz-26GHz)
1-18GHz Rohde&
- MAO02 TS-PR18 2019.05.08 | 2020.05.09
pre-Amplifier Schwarz
18-26.5GHz Rohde&
- MAO3 TS-PR18 2019.05.08 | 2020.05.09
pre-Amplifier Schwarz
WRCG-2400-
Notch Filter N/A Wainwright 2018.12.01 | 2019.11.30
2483.5-60SS
Anechoic
Chamber N/A IM*6m*6m CRT 2017.11.19 | 2020.11.18
END OF REPORT
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M O R LA B FL1-3, Building A, FeiYang Science Park, No.8 LongChang Road,

Block67, BaoAn District, ShenZhen , GuangDong Province, P. R. China

Http://www.morlab.cn

E-mail: service@morlab.cn

Page 67 of 67




		2019-08-12T16:33:46+0800




