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Summary Of Test Result

FCC Rule Description Limit Result Remark
15.247(a)(2) 6dB Bandwidth > 0.5MHz Pass -
- 99% Bandwidth - Pass -
15.247(b)(3) Peak Output Power < 30dBm Pass -
15.247(e) Power Spectral Density < 8dBm/3kHz Pass -
Conducted Band Edges
15.247(d) < 20dBc Pass -
and Spurious Emission
Under limit
Radiated Band Edges 15.209(a) &
15.247(d) Pass 2.48 dB at
and Spurious Emission 15.247(d)
199.7 MHz
Under limit
15.207 AC Conducted Emission 15.207(a) Pass 5.05 dB at
4.926 MHz
15.203 &
Antenna Requirement N/A Pass -
15.247(b)
Global United Technology Services Co., Ltd.
N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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1 Test Laboratory

1.1

Test facility

The test facility is recognized, certified, or accredited by the following organizations:

e FCC —Registration No.: 381383

Global United Technology Services Co., Ltd., Shenzhen EMC Laboratory has been registered and fully
described in a report filed with the (FCC) Federal Communications Commission. The acceptance letter
from the FCC is maintained in files. Registration 381383.

¢ Industry Canada (IC) —Registration No.: 9079A-2

The 3m Semi-anechoic chamber of Global United Technology Services Co., Ltd. has been registered by
Certification and Engineering Bureau of Industry Canada for radio equipment testing with Registration
No.: 9079A-2.

e NVLAP (LAB CODE:600179-0)

Global United Technology Services Co., Ltd., is accredited by the National Voluntary Laboratory
Accreditation Program (NVLAP). LAB CODE:600179-0

Global United Technology Services Co., Ltd.

N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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2 General Description
2.1 Applicant
SHENZHEN GIEC DIGITAL CO., LTD

Report No.: GTS201901000080F03

1st&3rd Building , No.26 Puzai Road , Pingdi , Longgang District, Shenzhen, China

2.2 Manufacturer
SHENZHEN GIEC DIGITAL CO., LTD

1st&3rd Building , No.26 Puzai Road , Pingdi , Longgang District, Shenzhen, China

2.3 General Description Of EUT

Product all in one
Model No. GK-MWZE501
Additional No. WGC22T324S, TLGC22T324S

Difference Description

All above models are identical in the same PCB layout,
interior structure and electrical circuits. The only
differences are the colour and trade mark for commercial

purpose.
FCC ID 2AHYKO09586AI10
Power Supply 120Vdc (adapter or host equipment)

Modulation Technology

CCK, DQPSK, DBPSK for DSSS
64QAM, 16QAM, QPSK, BPSK for OFDM

_ 802.11b : DSSS
Modulation Type

802.11g/n : OFDM

Operating Frequency 2412-2462MHz

Number Of Channel 11

Max. Output Power

802.11b : 13.41 dBm (0.02195 W)
802.11g : 10.67 dBm (0.0117 W)
802.11n HT20 : 10.68 dBm (0.0117 W)
802.11n HT40 : 12.54 dBm (0.01795 W)

Antenna 1 FPC Antenna with 2.0+0.5dBi gain
Antenna 2 FPC Antenna with 2.0+0.5dBi gain
I/O Ports Refer to user’'s manual

Global United Technology Services Co., Ltd.

N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960
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NOTE:
ADAPTER 1
BRAND: N/A
MODEL: TAA0361200300HU
INPUT: AC 100-240V, 50/60Hz,1A
OUTPUT: DC 12V, 3000mA
DC LINE: N/A

1. The EUT was powered by the following adapters:

2. For a more detailed features description, please refer to the manufacturer’s specifications or the user's
manual.

3. For the test results, the EUT had been tested with all conditions. But only the worst case was shown in
test report.

4. This product is a SISO device. Two antennas cannot transmit wifi signals at the same time. Only one
antenna transmit a BT signal, and one antenna transmit a wifi signal.

5. The device has two antennas, the signals are sent by the same chip, both antennas are tested, and the
test data is only the data of the worst mode ANT1.

2.4 Modification of EUT

No modifications are made to the EUT during all test items.

2.5 Applicable Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of the
following standards:

. FCC Part 15 Subpart C §15.247

+  ANSI C63.10-2013

¢ FCC KDB Publication No. 558074 D01 DTS Meas. Guidance v05r01

Remark:

1. This EUT has also been tested and complied with the requirements of FCC Part 15, Subpart B,

recorded in a separate test report.

Global United Technology Services Co., Ltd.

N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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Test Configuration of Equipment Under Test

3.1 Descriptions of Test Mode

11 channels are provided for 802.11b, 802.11g and 802.11n(HT20):

CHANNEL FREQUENCY CHANNEL | FREQUENCY
1 2412 MHz 7 2442 MHz
2 2417 MHz 8 2447 MHz
3 2422 MHz 9 2452 MHz
4 2427 MHz 10 2457 MHz
5 2432 MHz 11 2462 MHz
6 2437 MHz

7 channels are

provided for 802.11n(HT40):

CHANNEL FREQUENCY CHANNEL | FREQUENCY
7 2442 MHz
8 2447 MHz
3 2422 MHz 9 2452 MHz
4 2427 MHz
5 2432 MHz
6 2437 MHz
The transmitter has a maximum peak conducted output power as follows:
Rangeii|  Mode ANT | power(dsm)
2412~2462 802.11b 1 13.41
2412~2462 802.11g 1 10.67
2412~2462 | 802.11n HT20 1 10.68
2422~2452 | 802.11n HT40 1 12.54
2412~2462 802.11b 2 13.12
2412~2462 802.11g 2 10.58
2412~2462 | 802.11n HT20 2 10.36
2422~2452 | 802.11n HT40 2 12.39

a. Radiated emission and power line conducted emission were performed with the EUT set to

transmit at the channel with highest output power as worst-case scenario.

b. The fundamental of the EUT was investigated in three orthogonal orientations X, Y and Z it was

determined that Y orientation was worst-case orientation; therefore, all final radiated testing was

performed

with the EUT in Y orientation.

c. Based on the pre-scan, the worst-case data rates were:
802.11b mode: 1 Mbps
802.11g mode: 6 Mbps

Global United Technology Services Co., Ltd.

N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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802.11n HT20 mode: MCSO
802.11n HT40 mode: MCSO

d. Based on the pre-scan, the worst-case Antenna were Ant 1.

3.2 Test Mode

3.2.1 Antenna Port Conducted Measurement

Report No.: GTS201901000080F03

Summary table of Test Cases

Modulation
Test Item

802.11 b 802.11 g 802.11n HT20 802.11n HT40
Mode 1: CHO1 Mode 1: CHO1 Mode 1: CHO1 Mode 1: CHO3

Conducted
Mode 2: CHO6 Mode 2: CHO6 Mode 2: CHO6 Mode 2: CHO6

Test Cases
Mode 3: CHO11 Mode 3: CHO11 Mode 3: CHO11 Mode 3: CHO09

3.2.2 Radiated Emission Test (Below 1GHz)

Radiated

Test Cases

Bluetooth Idel + WLAN Idel + Earphone + Cable (Charging from Adapter) + SD Card+
USB flash disk+ display

Note : 1. Pre-Scan has been conducted to determine the worst-case mode from all possible

combinations between available modulations, XYZ axis, antenna ports (if EUT with antenna

diversity architecture) and packet type.

2. Following channel(s) was (were) selected for the final test as listed above

3.2.3 Radiated Emission Test (Above 1GHz)

Modulation

Test Iltem
802.11 b 802.11 g 802.11n HT20 802.11n HT40
Mode 1: CHO1 Mode 1: CHO1 Mode 1: CHO1 Mode 1: CHO3

Radiated
Mode 2: CHO6 Mode 2: CHO6 Mode 2: CHO6 Mode 2: CHO6

Test Cases

Mode 3: CHO11 Mode 3: CHO11 Mode 3: CHO11 Mode 3: CHO9

Note : 1. Pre-Scan has been conducted to determine the worst-case mode from all possible

combinations between available modulations, XYZ axis, antenna ports (if EUT with antenna

diversity architecture) and packet type.

2. Following channel(s) was (were) selected for the final test as listed above

3.2.4 Power Line Conducted Emission Test:

AC
Conducted

Emission

Mode 1 :Bluetooth Idel + WLAN Idel + Earphone + Cable (Charging from Adapter) +

SD Card+USB flash disk+display

Global United Technology Services Co., Ltd.

N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960
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3.3 Support Equipment

Iltem Trade
Equipment Model Name FCC ID Data Cable Power Cord
Name
1. |System Simulator [Anritsu MT8820C N/A N/A Unshielded, 1.8 m
Bluetooth
2. R&S CBT N/A N/A Unshielded, 1.8 m
Base Station
Bluetooth
3. Nokia BH-108 PYAHS-107W [N/A N/A
Earphone
4. |WLAN AP D-link DIR-628 KA2DIR628A2 |N/A Unshielded, 1.8 m
5. |Micro SD Card SanDisk HC | N/A N/A N/A
6. |USB flash disk kingston N/A N/A N/A N/A
7. |displayer DELL P2317H N/A N/A Unshielded, 1.8 m
8. |HDMI UGREEN [N/A N/A Unshielded,1.5 m|N/A
shielded cable
9. [Notebook Lenovo Xiao xin cao 5000 |N/A N/A bC O./P 1.8m
unshielded AC
I/P cablel.2 m

3.4 Test Setup

Setup diagram for Conducted Test

Spectrum Analyzer EUT

Global United Technology Services Co., Ltd.

N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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Setup diagram for Radiated (9KHz~30MHz) Test

e 3m y
EUT |‘ g A
j
’_EL‘ .~ Turn Table J
-
I].Hm_(-
1

Ground Plane
Recaiver

.,
\\\
oo oa
J")‘m\"'“‘crl:l-::r:I

Setup diagram for Radiated (Below 1G) Test

Ant. Tower
\N\ 1-4m
L 3m R .
EUT\ [~ "

7]
Turn Table
B
O.8m| W

!

Ground Plane

\_'_
0 00O
|

Receiver
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Setup diagram for Radiated (AbovelG) Test

Ant. Tower
1-4m
3m

»l

Egt-)rg‘ort Units I: 'Dl ~
E
/Turn Table
1.5m ANAA oo
—

Spectrum Apalyzer
L 1
O 0O o0 o
]

i

Setup diagram for AC Conducted Emission Test

Vertical Ground
/ Reference Plane / Test Receiver

S --—— L1
40cm °oc oo

EUT Moooo
~ B ]

]
IN
Horizontal Ground
Reference Plane

| 80cm
[

LISN |
L

IH

Note: 1.Support units were connected to second LISN.
2.Both of LISNs (AMN) are 80 cm from EUT and at least 80

from other units and other metal planes

Global United Technology Services Co., Ltd.
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3.5 Measurement Results Explanation Example

For all conducted test items:

The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator factor
between EUT conducted output port and spectrum analyzer. With the offset compensation, the

spectrum analyzer reading level is exactly the EUT RF output level.

Example:
The spectrum analyzer offset is derived from RF cable loss and attenuator factor.
Offset = RF cable loss + attenuator factor.

Following shows an offset computation example with cable loss 5 dB and 10dB attenuator.

Offset(dB) = RF cable loss(dB) + attenuator factor(dB).
=5+10=15 (dB)

Global United Technology Services Co., Ltd.

N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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4 Test Result
4.1 6dB and 99% Bandwidth Measurement
41.1 Limit of 6dB and 99% Bandwidth

FCC 815.247 (a) (2)
The minimum 6 dB bandwidth shall be at least 500 kHz.

4.1.2 Test Procedures

1. The testing follows FCC KDB Publication No. 558074 DTS D01 Meas. Guidance v05r01.
Check the calibration of the measuring instrument using either an internal calibrator or a known
signal from an external generator.

Turn on the EUT and connect it to measurement instrument.

Set to the maximum power setting and enable the EUT transmit continuously

Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 100 kHz. Set the Video
bandwidth (VBW) = 300 kHz. In order to make an accurate measurement. The 6 dB bandwidth must be
greater than 500 kHz.

For 99% Bandwidth Measurement, the spectrum analyzer's resolution bandwidth (RBW) = 1MHz and set
the Video bandwidth (VBW) = 3MHz.

4.1.3 Test Result of 6dB and 99% Bandwidth

Test Mode : 2.4G WIFI Temperature : 24~26°C
Test Engineer : Damon Zhang Relative Humidity : |50~53%

Mode Channel 6dB Bandwidth [MHZz] 99% OBW [MHZ] Verdict
11B LCH 9.111 12.722 PASS
11B MCH 9.108 12.726 PASS
11B HCH 9.562 12.865 PASS
11G LCH 15.47 16.390 PASS
11G MCH 15.12 16.423 PASS
11G HCH 15.42 16.478 PASS

11N20 LCH 15.13 17.598 PASS

11N20 MCH 15.13 17.602 PASS
11N20 HCH 15.09 17.649 PASS
11N40 LCH 35.10 35.953 PASS
11N40 MCH 35.11 35.958 PASS
11N40 HCH 35.12 35.982 PASS

Global United Technology Services Co., Ltd.

N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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6dB and 99% Bandwidth Plot

Graphs

|= Keysight Spectrum Analyzer - Occupied BW
AC | SENSE:INT] | ALIGN AUTO  [04:33:48 PMFeb 27,2019
Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None Frequency
—»— 1rig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 40 dB Radic Device: BTS

Ref Offset 10.47 dB
Ref 30.00 dBm

Center Freq
2.412000000 GHz

11B/LCH
Center 2.412 GHz
#Res BW 100 kHz #VBW 300 kHz
Occupied Bandwidth Total Power 18.6 dBm
12.722 MHZ Freq Offset
Transmit Freq Error -599 Hz % of OBW Power L2
x dB Bandwidth 9.111 MHz x dB
| SENSE:INT] [ ALIGN AUTO  [04:42:58 PMFeb 27,2019
Center Freq: 2.437000000 GHz Radio Std: None Frequency
—— 1rig: Free Run Avg|Hold: 10/10
#IFGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 10.74 dB
Ref 30.00 dBm
Center Freq
2.437000000 GHz
11B/MCH

Center 2.437 GHz Span 40 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.267 ms|

Occupied Bandwidth Total Power 19.3 dBm
12.726 MHz

Transmit Freq Error 18.520 kHz % of OBW Power

x dB Bandwidth 9.108 MHz x dB

IM SG STATUS

Global United Technology Services Co., Ltd.
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. Keysight Spectrum Analyzer - Occupied BW

Lol

Center Freq2.452000000 GHz
#FGain:Low

| SENSE:INT|

ALIGN AUTO

|04:52:00 PMFeb 27, 20189

—w Trig: Free Run

|
Center Freq: 2.462000000 GHz

#Atten: 40 dB

Avg|Hold: 10/10

Radio Std: None Frequency

Radio Device: BTS

Ref Offset 10.74 dB
Ref 30.00 dBm

CenterFreq
2.462000000 GHz

11B/HCH
Center 2.462 GHz Span 40 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 4.267 ms
Occupied Bandwidth Total Power 20.4 dBm
12.865 MHz
Transmit Freq Error 45.642 kHz % of OBW Power
x dB Bandwidth 9.562 MHz x dB
MSG STATUS
' Keysight Spectrum Analyzer - Occupied BW ==
T | SENSE:INT| [ ALIGN AUTO  [02:45:26 PMMar 02,2013
Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None Frequency
—w— Trig: Free Run Avg|Hoeld: 10/10
#IFGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 10.47 dB
Ref 30.00 dBm
CenterFreq
2.412000000 GHz
11G/LCH

Center 2412 GHz
#Res BW 100 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#/BW 300 kHz

Total Power

16.390 MHz

14.096 kHz
15.47 MHz

% of OBW Power
x dB

Span 40 MHz
Sweep 4.267 ms oz
15.4 dBm

Freq Offset
OHz

STATUS

Global United Technology Services Co., Ltd.

N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,
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. Keysight Spectrum Analyzer - Occupied BW

Lol

Center Freq2.437000000 GHz
#FGain:Low

| SENSE:INT|

ALIGN AUTO

[02:53:21 PMMar 02, 2019

—w Trig: Free Run

|
Center Freq: 2.437000000 GHz

#Atten: 40 dB

Avg|Hold: 10/10

Radio Std: None Frequency

Radio Device: BTS

Ref Offset 10.74 dB
Ref 30.00 dBm

CenterFreq
2.437000000 GHz

11G/MCH
Center 2.437 GHz Span 40 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 4.267 ms
Occupied Bandwidth Total Power 16.4 dBm
16.423 MHz
Transmit Freq Error 26.930 kHz % of OBW Power
x dB Bandwidth 15.12 MHz x dB
MSG STATUS
' Keysight Spectrum Analyzer - Occupied BW ==
T | SENSE:INT| [ ALIGN AUTO  [03:01:07 PMMar 02,2013
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None Frequency
—w— Trig: Free Run Avg|Hoeld: 10/10
#IFGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 10.74 dB
Ref 30.00 dBm
CenterFreq
2.462000000 GHz
11G/HCH

Center 2462 GHz
#Res BW 100 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#/BW 300 kHz

Total Power

16.478 MHz

36.165 kHz
15.42 MHz

% of OBW Power
x dB

Span 40 MHz
Sweep 4.267 ms oz
17.3 dBm

Freq Offset
OHz

STATUS

Global United Technology Services Co., Ltd.
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. Keysight Spectrum Analyzer - Occupied BW

Lol

Center Freq 2.412000000 GHz
#FGain:Low

| SENSE:INT|

ALIGN AUTO

[03:09:50 PMMar 02, 2019

—w Trig: Free Run

|
Center Freq: 2.412000000 GHz

#Atten: 40 dB

Avg|Hold: 10/10

Radio Std: None Frequency

Radio Device: BTS

Ref Offset 10.47 dB
Ref 30.00 dBm

CenterFreq
2.412000000 GHz

11N20/LCH
Center 2.412 GHz Span 40 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 4.267 ms
Occupied Bandwidth Total Power 14.8 dBm
17.598 MHz
Transmit Freq Error 9.628 kHz % of OBW Power
x dB Bandwidth 15.13 MHz x dB
MSG STATUS
' Keysight Spectrum Analyzer - Occupied BW ==
T | SENSE:INT| [ ALIGN AUTO  [03:17:52 PMMar 02,2013
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None Frequency
—w— Trig: Free Run Avg|Hoeld: 10/10
#IFGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 10.74 dB
Ref 30.00 dBm
CenterFreq
2.437000000 GHz
11N20/MCH

Center 2437 GHz
#Res BW 100 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#/BW 300 kHz

Total Power

17.602 MHz

26.072 kHz
15.13 MHz

% of OBW Power
x dB

Span 40 MHz
Sweep 4.267 ms oz
16.5 dBm

Freq Offset
OHz

STATUS

Global United Technology Services Co., Ltd.

N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960
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. Keysight Spectrum Analyzer - Occupied BW

Lol

Center Freq2.452000000 GHz
#FGain:Low

| SENSE:INT|

ALIGN AUTO

[03:28:26 PMMar 02, 2019

—w Trig: Free Run

|
Center Freq: 2.462000000 GHz

#Atten: 40 dB

Radio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

Ref Offset 10.74 dB
Ref 30.00 dBm

CenterFreq
2.462000000 GHz

11N20/HCH
Center 2.462 GHz Span 40 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 4.267 ms
Occupied Bandwidth Total Power 17.4 dBm
17.649 MHz
Transmit Freq Error 24.390 kHz % of OBW Power
x dB Bandwidth 15.09 MHz x dB
MSG STATUS
' Keysight Spectrum Analyzer - Occupied BW ==
T | SENSE:INT| [ ALIGN AUTO  [06:22:05 PMFeb 27,2013
Center Freq 2.422000000 GHz Center Freq: 2.422000000 GHz Radio Std: None Frequency
—w— Trig: Free Run Avg|Hoeld: 10/10
#IFGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 10.74 dB
Ref 30.00 dBm
CenterFreq
2.422000000 GHz
11N40/LCH

Center 2422 GHz
#Res BW 100 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#/BW 300 kHz

Total Power

35.953 MHz

34.190 kHz
35.10 MHz

% of OBW Power
x dB

Span 80 MHz
Sweep 8ms CF Step
18.7 dBm

Freq Offset
OHz

STATUS

Global United Technology Services Co., Ltd.

N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960
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. Keysight Spectrum Analyzer - Occupied BW

Lol

Center Freq2.437000000 GHz
#FGain:Low

| SENSE:INT|

ALIGN AUTO

|06:29:58 PMFeb 27, 2019

—w Trig: Free Run

|
Center Freq: 2.437000000 GHz

#Atten: 40 dB

Avg|Hold: 10/10

Radio Std: None Frequency

Radio Device: BTS

Ref Offset 10.74 dB
Ref 30.00 dBm

CenterFreq
2.437000000 GHz

11N40/MCH
Center 2.437 GHz Span 80 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 8 ms
Occupied Bandwidth Total Power 18.9 dBm
35.958 MHz
Transmit Freq Error 57.630 kHz % of OBW Power
x dB Bandwidth 35.11 MHz x dB
MSG STATUS
' Keysight Spectrum Analyzer - Occupied BW ==
T | SENSE:INT] [ ALIGN AUTO  [06:40:47 PMFeb 27,2013
Center Freq 2.452000000 GHz Center Freq: 2.452000000 GHz Radio Std: None Frequency
—w— Trig: Free Run Avg|Hoeld: 10/10
#IFGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 10.74 dB
Ref 30.00 dBm
CenterFreq
2.452000000 GHz
11N40/HCH

Center 2452 GHz
#Res BW 100 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#/BW 300 kHz

Total Power

35.982 MHz

67.232 kHz
35.12 MHz

% of OBW Power
x dB

Span 80 MHz
Sweep 8ms CF Step
19.1 dBm

Freq Offset
OHz

STATUS

Global United Technology Services Co., Ltd.

N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960
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4.2 Output Power Measurement

4.2.1 Limit of Peak Output Power

FCC 815.247 (b)(3)
For systems using digital modulation in the 2400-2483.5 MHz bands: 30dBm.

4.2.2 Test Procedures

1. The testing follows the Measurement Procedure of FCC KDB No. 558074 DTS D01 Meas.
Guidance v05r01 section 8.3.2.2 Measurement using a spectrum analyzer.
2. Check the calibration of the measuring instrument using either an internal calibrator or a known
signal from an external generator.
Turn on the EUT and connect it to spectrum analyzer.
Set to the maximum power setting and enable the EUT transmit continuously
Measure the duty cycle, x, of the transmitter output signal as described in below:
a. Set the center frequency of the instrument to the center frequency of the transmission.
b. Set RBW to the largest available value.
c. Set detector = peak
Set span to at least 1.5*OBW.Set RBW=1MHz,VBW=3MHz, Number of points in sweep = 2/3* span,
Sweep time = auto. Detector = RMS
Allow the sweep to “free run”. Trace average 100 traces in RMS mode
Compute power by integrating the spectrum across the OBW of the signal using the instrument’s Channel
power measurement function with band limits set equal to the OBW band edges.

Add 10 log (1/x), where x is the duty cycle.

Global United Technology Services Co., Ltd.

N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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4.2.3 Test Result of Output Power

Test Mode : 2.4G WIFI Temperature : 24~26°C
Test Engineer : Damon Zhang Relative Humidity : 50~53%

Mode | Channel | Meas.Level [dBm] DT 1((1;:)9 AV.Power [dBm] Verdict
11B LCH 11.96 98.65 % 0.06 12.02 PASS
11B MCH 12.62 98.64 % 0.06 12.68 PASS
11B HCH 13.35 98.53 % 0.06 13.41 PASS
11G LCH 8.58 98.41 % 0.07 8.65 PASS
11G MCH 9.8 98.41 % 0.07 9.87 PASS
11G HCH 10.6 98.41 % 0.07 10.67 PASS

11N20 LCH 8.48 98.43 % 0.07 8.55 PASS

11N20 MCH 9.73 98.3 % 0.07 9.8 PASS
11N20 HCH 10.61 98.3 % 0.07 10.68 PASS
11N40 LCH 11.9 96.58 % 0.15 12.05 PASS
11N40 MCH 12.11 96.58 % 0.15 12.26 PASS
11N40 HCH 12.4 96.84 % 0.14 12.54 PASS

Global United Technology Services Co., Ltd.
N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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Meas.Level Plot

Graphs

BRI

. Keysight Spectrum Analyzer - Channel Power
0 RL RE 00 | SENSE:INT|

ALIGN AUTO

|D4134:35 PMFeb 27,2019

0Q AC
Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz
Trig: Free Run Avg|Hold: 100/100

.
#IFGain:Low #Atten: 40 dB

Ref Offset 10.47 dB
Ref 30.00 dBm

Radio Std: None Frequency

Radio Device: BTS

Center Freq
2.412000000 GHz

11B/LCH
Center 2.412 GHz Span 25.44 MHz
#Res BW 510 kHz #VBW 2 MHz #Sweep 100 ms
Channel Power Power Spectral Density
11.96 dBm /12.72 MHz -59.09 dBm /Hz
IMSG STATUS
| SENSE:INT] [ ALIGN AUTO  [04:43:46 PMFeb 27,2019
Center Freq: 2.437000000 GHz Radio Std: None Frequency
—— 1rig: Free Run Avg|Hold: 100/100
#IFGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 10.74 dB
Ref 30.00 dBm
Center Freq
2.437000000 GHz
11B/MCH

Center 2.437 GHz
#Res BW 510 kHz #/BW 2 MHz

Span 25.45 MHz
#Sweep 100 ms

Channel Power Power Spectral Density

12.62 dBm /12.73 MHz -58.43 dBm /Hz

IM SG STATUS

Global United Technology Services Co., Ltd.

N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960
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. Keysight Spectrum Analyzer - Channel Power

Lol

Center Freq2.452000000 GHz
#FGain:Low

| SENSE:INT| ALIGN AUTO  [04:54:27 PMFeb 27,2019

—w Trig: Free Run

[
Center Freq: 2.462000000 GHz Radio Std: None Frequency
AvglHold: 100/100

#Atten: 40 dB Radio Device: BTS

Ref Offset 10.74 dB
Ref 30.00 dBm

CenterFreq
2.462000000 GHz

11B/HCH
Center 2.462 GHz Span 25.73 MHz CF Step
#Res BW 510 kHz #VBW 2 MHz #Sweep 100 ms
Channel Power Power Spectral Density
13.35 dBm /12.87 MHz -57.75 dBm /Hz
MSG STATUS
. Keysight Spectrum Analyzer - Channel Power ==
T | SENSE:INT| [ ALIGN AUTO  [02:46:15 PMMar 02,2013
Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None Frequency
—w— Trig: Free Run Avg|Hoeld: 100/100
#IFGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 10.47 dB
Ref 30.00 dBm
CenterFreq
2.412000000 GHz
11G/LCH

Center 2412 GHz
#Res BW 510 kHz

Channel Power

8.58 dBm /16.39 MHz

Span 32.78 MHz

#Sweep 100 ms oELL]

#/BW 2 MHz

Power Spectral Density
Freq Offset

-63.56 dBm /Hz OHz

STATUS

Global United Technology Services Co., Ltd.

N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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. Keysight Spectrum Analyzer - Channel Power

Lol

Center Freq2.437000000 GHz
#FGain:Low

| SENSE:INT| ALIGN AUTO  [02:54:11 PMMar 02,2019

—w Trig: Free Run

[
Center Freq: 2.437000000 GHz Radio Std: None Frequency
AvglHold: 100/100

#Atten: 40 dB Radio Device: BTS

Ref Offset 10.74 dB
Ref 30.00 dBm

CenterFreq
2.437000000 GHz

11G/MCH
Center 2.437 GHz Span 32.85 MHz CF Step
#Res BW 510 kHz #VBW 2 MHz #Sweep 100 ms
Channel Power Power Spectral Density
9.80 dBm /16.42 MHz -62.35 dBm /Hz
MSG STATUS
. Keysight Spectrum Analyzer - Channel Power ==
T | SENSE:INT| [ ALIGN AUTO  [03:01:55 PMMar 02,2013
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz Radio Std: None Frequency
—w— Trig: Free Run Avg|Hoeld: 100/100
#IFGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 10.74 dB
Ref 30.00 dBm
CenterFreq
2.462000000 GHz
11G/HCH

Center 2462 GHz
#Res BW 510 kHz

Channel Power

10.60 dBm /16.48 MHz

Span 32.96 MHz

#Sweep 100 ms ELL]

#/BW 2 MHz

Power Spectral Density
Freq Offset

-61.57 dBm /Hz OHz

STATUS

Global United Technology Services Co., Ltd.

N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,
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. Keysight Spectrum Analyzer - Channel Power

Lol

Center Freq 2.412000000 GHz
#FGain:Low

| SENSE:INT| ALIGN AUTO  [03:10:41 PMMar 02,2013

—w Trig: Free Run

[
Center Freq: 2.412000000 GHz Radio Std: None Frequency
AvglHold: 100/100

#Atten: 40 dB Radio Device: BTS

Ref Offset 10.47 dB
Ref 30.00 dBm

CenterFreq
2.412000000 GHz

11N20/LCH
Center 2.412 GHz Span 35.2 MHz CF Step
#Res BW 510 kHz #VBW 2 MHz #Sweep 100 ms
Channel Power Power Spectral Density
8.48 dBm /17.6 MHz -63.97 dBm /Hz
MSG STATUS
. Keysight Spectrum Analyzer - Channel Power ==
T | SENSE:INT| [ ALIGN AUTO  [03:18:41 PMMar 02,2013
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None Frequency
—w— Trig: Free Run Avg|Hoeld: 100/100
#IFGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 10.74 dB
Ref 30.00 dBm
CenterFreq
2.437000000 GHz
11N20/MCH

Center 2437 GHz
#Res BW 510 kHz

Channel Power

9.73 dBm /17.6 MHz

Span 35.2 MHz

#Sweep 100 ms Sz

#/BW 2 MHz

Power Spectral Density
Freq Offset

-62.72 dBm /Hz OHz

STATUS

Global United Technology Services Co., Ltd.

N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,
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. Keysight Spectrum Analyzer - Channel Power

Lol

Center Freq2.452000000 GHz
#FGain:Low

| SENSE:INT| ALIGN AUTO  [03:29:17 PMMar 02, 2019

—w Trig: Free Run

[
Center Freq: 2.462000000 GHz Radio Std: None Frequency
AvglHold: 100/100

#Atten: 40 dB Radio Device: BTS

Ref Offset 10.74 dB
Ref 30.00 dBm

CenterFreq
2.462000000 GHz

11N20/HCH
Center 2.462 GHz Span 35.3 MHz CF Step
#Res BW 510 kHz #VBW 2 MHz #Sweep 100 ms
Channel Power Power Spectral Density
10.61 dBm /17.65 MHz -61.85 dBm /Hz
MSG STATUS
. Keysight Spectrum Analyzer - Channel Power ==
T | SENSE:INT| [ ALIGN AUTO  [06:22:52 PMFeb 27,2013
Center Freq 2.422000000 GHz Center Freq: 2.422000000 GHz Radio Std: None Frequency
—w— Trig: Free Run Avg|Hoeld: 100/100
#IFGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 10.74 dB
Ref 30.00 dBm
CenterFreq
2.422000000 GHz
11N40/LCH

Center 2422 GHz
#Res BW 510 kHz

Channel Power

11.90 dBm /35.95 MHz

Span 71.91 MHz

#Sweep 100 ms ELL]

#/BW 2 MHz

Power Spectral Density
Freq Offset

-63.66 dBm /Hz OHz

STATUS

Global United Technology Services Co., Ltd.

N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,
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. Keysight Spectrum Analyzer - Channel Power

Lol

Center Freq2.437000000 GHz
#FGain:Low

| SENSE:INT| ALIGN AUTO  [06:30:45 PMFeb 27,2018

—w Trig: Free Run

[
Center Freq: 2.437000000 GHz Radio Std: None Frequency
AvglHold: 100/100

#Atten: 40 dB Radio Device: BTS

Ref Offset 10.74 dB
Ref 30.00 dBm

CenterFreq
2.437000000 GHz

11N40/MCH
Center 2.437 GHz Span 71.92 MHz CF Step
#Res BW 510 kHz #VBW 2 MHz #Sweep 100 ms
Channel Power Power Spectral Density
12.11 dBm /35.96 MHz -63.45 dBm /Hz
MSG STATUS
. Keysight Spectrum Analyzer - Channel Power ==
T | SENSE:INT] [ ALIGN AUTO  [06:41:35 PMFeb 27,2019
Center Freq 2.452000000 GHz Center Freq: 2.452000000 GHz Radio Std: None Frequency
—w— Trig: Free Run Avg|Hoeld: 100/100
#IFGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 10.74 dB
Ref 30.00 dBm
CenterFreq
2.452000000 GHz
11N40/HCH

Center 2452 GHz
#Res BW 510 kHz

Channel Power

12.40 dBm /35.98 MHz

Span 71.96 MHz

#Sweep 100 ms Sz

#/BW 2 MHz

Power Spectral Density
Freq Offset

-63.16 dBm /Hz OHz

STATUS

Global United Technology Services Co., Ltd.

N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,
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Graphs

| Keysight Spectrum Anal

| SENSE:INT] ALIGN AUTO

Avg Type: RMS

—»— 1rig: Free Run

==

Frequency

IFGain:Low #Atten: 40 dB
Auto Tune
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| B |
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' Keysight Spectrum Analyzer - Swept SA =0 =
RL | RF ac | | SENSE:INT] ALIGN AUTO |D4153:51 PMFeb 27,2019
Center Freq 2.462000000 GHz ) Avg Type:RMS
PNO: Fast —»— 1rig: FreeRun
IFGain:Low #Atten: 40 dB
Auto Tune
1LO deidiv. Ref 23.00 dBm | SRR |
og
CenterFreq
2.462000000 GHz
B
StartFreq
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| e |
11B/HCH Stop Freq
2.462000000 GHz
[ EEEEEEEEEEEEE
Center 2.462000000 GHz Span 0 Hz CF Step
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Auto Man
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MSG STATUS
o Keysight Spectrum Anal =R
| SENSE:INT] ALIGN AUTO |02145:41 PMMar 02,2019
Avg Type: RMS
PNO: Fast —»— 1rig: FreeRun
IFGain:Low #Atten: 40 dB
Auto Tune
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— Q||
StartFreq
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s Keysight Spectrum Analyzer - Swept SA =0 =
RF 50Q  AC | | SENSE:INT] ALIGN AUTO |02153:36 PMMar 02,2019
Center Freq 2.437000000 GHz ) Avg Type:RMS
—w Trig: Free Run
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Auto Tune
| s
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StartFreq
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||
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— Keysight Spectrum Analyzer - Swept A
RL___ | FF AC | [ SENSE:INT ALIGN AUTO
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[ SENSE:INT ALIGN AUTO | 03:18:06 PMMar 02, 2019
Avg Type: RMS

=R |

PNO: Fast —»— 1rig: FreeRun
IFGain:Low #Atten: 40 dB

Auto Tune

10 dB/div.  Ref 23.00 dBm . |
(1]

S I e ———
P N R R

R remparr ool oo —pp———
umumumlwmmwwmwmmlmmmmm _I

StartFreq
2.437000000 GHz

Stop Freq
2.437000000 GHz

CF Step
#VBW 8.0 MHz* B 8.000000 MHz
Auto Man

11N20/MCH

MKR| MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE -

1 mnnm—m———
] F (1t 1515ms[  347dBm[ | [ |
[t —  3450ms|  283dBm[ [ [ | Freq Offset
| I R 0Hz

3
Scale Type

Log Lin

« ——
MSG STATUS

3
4 I
5 - ]
6 I
7 - ]
8 ]
9 I
0 - ]
1 I

-

Global United Technology Services Co., Ltd.

N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102

Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960 Page 32 of 183




GTS

Report No.: GTS201901000080F03

s Keysight Spectrum Analyzer - SweptSA =0 =
| | SENSE:INT] ALIGN AUTO |03128:41 PMMar 02,2019
Avg Type: RMS
PNO: Fast —»— 1rig: FreeRun
IFGain:Low #Atten: 40 dB
Auto Tune
1LO dBidiv  Ref 23.00 dBm - B |
og
a0 Center Freq
2.462000000 GHz
|
StartFreq
2.462000000 GHz
||
11N20/HCH Stop Freq
2.462000000 GHz
| B
Center 2.462000000 GHz CF Step
Res BW 8 MHz Sweep 20.27 ms (8001 pts) 8.000000 MHz
Auto Man
MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTIONVALUE -
I T YT XY S — |
I — 11 T 77— ——
BN 1 t] — 235ims| 243dBm [ ] FreqOffset
| e -
5 I - [
s I e e — |
7 -] m—
& I - ] cale Type
o I -]
10 I Lo Lin
= '-|
MSG STATUS
. Keysight Spectium Anal )
| SENSE:INT] ALIGN AUTO |06122:15 PMFeb 27,2019
Avg Type: RMS
PNO: Fast —»— 1rig: Free Run
IFGain:Low #Atten: 40 dB
Auto Tune
1LO dBidiv  Ref 23.00 dBm - B |
og
e - 1 & @ ;[ [ | —
" m-m— e R i |
StartFreq
2.422000000 GHz
—I
11N40/LCH Stop Freq
2.422000000 GHz
| B
CF Step
#VBW 8.0 MHz* . 8.000000 MHz
Auto Man
MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTIONVALUE -
I 7 7 T S Y — E—— |
F i 1t] a3 SSbBm| | ]
BN 1 t]  14déms| 6bBdBm[ [ ] FreqOffset
+ i | E—— ) o
6 e — |
7 I
8 I I Scale Type
9 I
10 I ia i
11 ] | “
MSG STATUS |

Global United Technology Services Co., Ltd.

N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102

Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960 Page 33 of 183




GTS

Report No.: GTS201901000080F03

' Keysight Spectrum Analyzer - Swept SA =0 =
RL | RF AC | | SENSE:INT] ALIGN AUTO |06130111 PMFeb 27,2019
Center Freq 2.437000000 GHz ) Avg Type:RMS
PNO: Fast —»— 1rig: FreeRun
IFGain:Low #Atten: 40 dB
Auto Tune
10 dBidiv. Ref 23.00 dBm | SRR |
(1]
CenterFreq
2.437000000 GHz
WEEE |
StartFreq
2.437000000 GHz
||
11N40/MCH Stop Freq
2.437000000 GHz
[ EEEEEEEEEEEEE
Center 2.437000000 GHz CF Step
Res BW 8 MHz 8.000000 MHz
Auto Man
MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTIONVALUE -
© WA T — Y — ——
Pl F (1t 5548ys] 6.62 dBm I
Bl N [1]¢] 1517 ms 640dBm|] [ ] FreqOffset
Nn 1 OHz
5 I - 1 E
5 I ] | e |
— — Scale Typ
8 - 1 cale Type
o I 1
10 I - 1 Lo Lin
11 1N | - “
MSG STATUS |
s Keysight Spectrum Anal =0 =
| SENSE:INT] ALIGN AUTO |UEI4] :00 PMFeb 27, 2019
Avg Type: RMS
PNO: Fast —»— 1rig: FreeRun
IFGain:Low #Atten: 40 dB
Auto Tune
10 dBidiv. Ref 23.00 dBm | SRR |
(1]
CenterFreq
2.452000000 GHz
W=
StartFreq
2.452000000 GHz
||
11N40/HCH Stop Freq
2.452000000 GHz
| B
CF Step
#VBW 8.0 MHz* 8.000000 MHz
Auto Man
MKR| MODE TRC| SCL| X FUNCTION FUNCTION WIDTH FUNCTIONVALUE -
© R T T T T — S ——
Pl F [1(t] 9475 us 594dBm| [ [ 00000
Bl N [1]t] 1910 ms] 619dBm| [ ] FreqOffset
4 I OHz
5 .
6 |
7
8 Scale Type
9
10 Lo Lin
1 . . =
MSG STATUS |

Global United Technology Services Co., Ltd.

N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960

Page 34 of 183




GTS

Report No.: GTS201901000080F03

4.3 Power Spectral Density Measurement

4.3.1 Limits of Power Spectral Density

FCC § 15.247(e)
The peak power spectral density shall not be greater than 8dBm in any 3kHz band at any time interval

of continuous transmission.

4.3.2 Test Procedure

1.The testing follows Measurement Procedure 8.4 DTS maximum power spectral density level in the
fundamental emission of FCC KDB Publication No. 558074 D01 DTS Meas. Guidance v05r01

2.Check the calibration of the measuring instrument using either an internal calibrator or a known
signal from an external generator.

3.Turn on the EUT and connect it to measurement instrument.

4.Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 30 kHz. Video
bandwidth VBW = 100 kHz In order to make an accurate measurement, set the span to 1.5
times DTS Channel Bandwidth. (6dB BW)

5.Detector = power averaging (rms), Sweep time = auto couple, Trace mode = averaging (rms) mode
over a minimum of 100 traces. Use the peak marker function to determine the maximum power
level.

6.Measure and record the results in the test report.

7.The Measured power density (dBm)/ 100kHz is a reference level and used as 20dBc down limit

line for Conducted Band Edges and Conducted Spurious Emission.
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4.3.3 Test Result of Power Spectral Density

Test Mode : 2.4G WIFI Temperature : 24~26°C
Test Engineer : Damon Zhang Relative Humidity : |50~53%

Mode Channel Meas.Level [dBm] Av.PSD [dBm] Verdict
11B LCH -10.101 -10.041 PASS
11B MCH -9.633 -9.573 PASS
11B HCH -8.512 -8.452 PASS
11G LCH -14.948 -14.843 PASS
11G MCH -13.946 -13.876 PASS
11G HCH -12.603 -12.603 PASS

11N20 LCH -15.488 -15.418 PASS

11N20 MCH -13.806 -13.736 PASS
11N20 HCH -12.979 -12.909 PASS
11N40 LCH -14.724 -14.574 PASS
11N40 MCH -14.622 -14.472 PASS
11N40 HCH -13.206 -13.066 PASS
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Power Spectral Density Plot

Graphs
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. Keysight Spectrum Analyzer - Swept SA
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. Keysight Spectrum Analyzer - Swept SA
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. Keysight Spectrum Analyzer - Swept SA
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. Keysight Spectrum Analyzer - Swept SA
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4.4 Conducted Band Edges and Spurious Emission Measurement

4.4.1 Limit of Conducted Band Edges and Spurious Emission

FCC 815.247 (d)
All harmonics/spurious must be at least 20 dB down from the highest emission level within the

authorized band.

4.4.2 Test Procedures

1. Check the calibration of the measuring instrument using either an internal calibrator or a known

signal from an external generator.

2. Turn on the EUT and connect it to measurement instrument.

3. Set RBW = 100 kHz, VBW=300 kHz, Peak Detector. Unwanted Emissions measured in any 100
kHz bandwidth outside of the authorized frequency band shall be attenuated by at least 20 dB
relative to the maximum in-band peak PSD level in 100 kHz when maximum peak conducted
output power procedure is used. If the transmitter complies with the conducted power limits based
on the use of RMS averaging over a time interval, the attenuation required under this paragraph
shall be 30 dB instead of 20 dB per 15.247(d).

4. Measure and record the results in the test report.

5. The RF fundamental frequency should be excluded against the limit line in the operating frequency

band.
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4.4.3 Test Result of Conducted Band Edges and Spurious Emission

Test Mode : 2.4G WIFI Temperature : 24~26°C
Test Engineer : Damon Zhang Relative Humidity : 50~53%
Mode Channel Carrier Power[dBm] Max.Spurious Level Limit [dBm] Verdict
[dBm]
11B LCH 2.673 -34.918 -27.33 PASS
11B HCH 3.968 -35.250 -26.03 PASS
11G LCH -1.582 -32.676 -31.58 PASS
11G HCH 0.689 -35.186 -29.31 PASS
11IN20 LCH -1.574 -33.075 -31.57 PASS
11IN20 HCH 0.594 -34.515 -29.41 PASS
11N40 LCH -1.300 -33.318 -31.3 PASS
11N40 HCH -0.535 -29.457 -30.535 PASS
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Conducted Band Edges and Spurious Emission Plot
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11B_MCH_Graphs
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4.5 Radiated Band Edges and Spurious Emission Measurement

45.1 Limit of Radiated Band Edges and Spurious Emission

FCC §15.247 (d)

In any 100 kHz bandwidth outside the intentional radiator frequency band, all harmonics/spurious

must be at least 20 dB below the highest emission level within the authorized band. In addition,

radiated emissions which fall in the restricted bands must also comply with the FCC section 15.209

limits as below.

Frequency Field Strength Measurement Distance
(MHz) (microvolts/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
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45.2 Test Procedures

1. The EUT was placed on a turntable with 0.8 meter for frequency below 1GHz and 1.5 meter for
frequency above 1GHz respectively above ground.

2. The measurement distance is 3 meter.

3. For each suspected emission, the EUT was arranged to its worst case and then tune the
Antenna tower (from 1 m to 4 m) and turntable (from O degree to 360 degrees) to find the
maximum reading. A pre-amp and a high pass filter are used for the test in order to get better
signal level to comply with the guidelines.

4. Set to the maximum power setting and enable the EUT transmit continuously.

5. Use the following spectrum analyzer settings:

(1)Span shall wide enough to fully capture the emission being measured;
(2)Set RBW=120 kHz for f < 1 GHz, RBW=1MHz for f>1GHz ; VBW [ RBWN; Sweep = auto;
Detector function = peak; Trace = max hold for peak
(3).For average measurement:
VBW = 10 Hz, when duty cycle is no less than 98 percent.
VBW = 1/T, when duty cycle is less than 98 percent where T is the minimum transmission
duration over which the transmitter is on and is transmitting at its maximum power control

level for the tested mode of operation.
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Band Duty Cycle(%) T(ms) 1/T(kHz) VBW Setting
802.11b 98.7 2.204 0.45 10Hz
802.11g 98.5 2.042 0.49 10Hz
2.4GHz 802.11n HT20 98.3 1.903 0.53 10Hz
2.4GHz 802.11n HT40 96.6 0.9297 1.07 3kHz

[ Keysight SpemumAna\yzey Swept SA

: Fast ——
IFGainiLow __ #Atten: 40dB

Center 2.412000000 GHz
Res BW 8 MHz

SENSE:INT]

Trig: FreeRun

Sweep 20.27 ms (8001 pts),

Span 0 Hz CF step
8.000000 MHz

MKR| MODE| TRC] SCL|

FUNCTION ViIDTH FUNCTICNVALUE  »

1 [A2] 1]t ](A) 2204 ms -0 68dB[ |
_

[ Keysight Spectrum .\na\yze smt A

SENSE.INT]
Avg Type: RMS

o Trig: Free Run

IFGain:Low #Atten: 40 dB

Auto Tune|

CenterFreq
2.412000000 GHz

StartFreq
2.412000000 GHz,

StopFreq
2412000000 GHz,

-aI

Center 2.412000000 GHz Span 0 Hz CF Ste|
Res BW 8 MHz Sweep 20.27 ms (8001 pts) 8000000 MHz
Auto Man

VKR MDDE TRC SCL FUNCTION | FUNCTIONWD™H FUNCTON VALUE

mm 2042 ms u1ud B |
z _

Freq Offset|
OHz

Scale Type

5

Log i

[ Keysight Spectrum Anlyzer - Swept SA

Center Freq 2. 462000000 GHz

10 dBIdlv Ref 23.00 dBm

RL RF 500 AC SENSE:INT] ALTGN AUTO  [03:28:4: PMMar 02, 2019

PNO: Fast —— 11ig: Free Run
IFGain:Low #Atten: 40 dB

Sweep 20.27 ms (8001 pts)

VP
iafAAAAA A

Mkr3 2.351 ms|
-2.43 dBm

Span 0 Hz, CF Step
8.000000 MHz

=
S
S

FUNCTICGN WIDTH FUNCTIONVALUE  »

=

0g

o &

s

Auto Tune

FE

CenterFreq
2.462000000 GHz

Start Freq
2.462000000 GHz

Stop Freq
2462000000 GHz,

FreqOffset

o
==
N

Scale Type

=
5

[ Ceysght Spectum ﬂm\yza S\VEptSA =
SENGENT]

Avg Type:RMS
. p Trig: FreeRun
IFGﬁm va #Atten: 40 cB

8.000000 MHz|
Auto Man

MKR| MODE TRC| SCL| X Y FUNCTICN FUNCTION WIDTH FINCTIONVALUE &
2] 1] I E— |
Y FreqOffset
5 0Hz
[
Scale Type

Log Lin
vsc STATUS

Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level
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4.5.3 Test Results of Radiated Spurious Emissions (9 kHz ~ 30 MHz)

The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result which was

20dB lower than the limit line per 15.31(0) was not reported.

4.5.4 Test Result of Radiated Spurious at Band Edges

11B Low channel:2412MHz

Horizontal::

Test site @ 3m Chamber Temp,/Humi r 21°C /63K
Tested by : Damon Power rating: AC128V/68Hz
EUT : all in one Pol/Phase : HORIZOMNTAL
Model Mo. : GE-MWZESE1
Test Mode ! 802.11b CHe1{2412MHz)

Data: 13 File: F:\data\projecti20191901020FFCC PART15C-2.4G WIFLEME (114)

11ELJI\rlI (dBEuVim) Date; 2019-02-28
1035 ] ] ] ] g
AT
420 I I ! I 1 I‘l

808 FCC PARTH5C pg'(u{

9.0 f | t
5‘?-'5 } 1 '

2 »/'J 1
46.0 1 M;«W““W@Wl 1
b aa i il i el
H_E i | ]
23.0
11.5
2300 2320, 2350, 2370, 2390, 2410, 2425
Frequency (MHz)
Freq Reading Antenna Cable Preamp Limit  Ower
level factor loss factor level lewel limit HRemark
MHz dBuV¥ dB/m dB dB dBuY  dBuV/m dB

2310, 000 45,87 26,91 396 35,87  40.47 7400 .
2390.000  53.44 27.11 3.64 36.08 48.11 74.00 -25.89 Pesk
2410.625 105,56  2V.17  3.65 36.13 100.25 74.00 }
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Temp,/Humi

Test site 3m Chamber

Tested by “[_);u;l(_)r_l _____________

EuT : all in one

Model No. ¢ GK-MWZES@1l

Test Mode 1 802.11b CHO1(2412MHz)
Data: 14

1 Level (dBuVim)

Report No.: GTS201901000080F03

21°C/63%

File: F:\data\project\201911901020F\FCC PART15C-2.4G WIFI.LEMé& (114)

Date: 2019-02-28

103.5
3

92.0 “(f‘ P\L

80.5) / \

69.0 J R

57.5 FGC PART15C AV

| i “sdy)
46.0 /\( o
34.5 | i Jf\ A \
S
23.0|
11.5]
“2300 2330. 2350. 2370. 2390. 2410. 2425
Frequency (MHz}
Freq Reading Antenna Cable Preamp Limit Over
level factor loss factor level level limit Remark
MHz dBuV dB/m dB dB dBuV dBuV/m dB

2310. 000 32.47 26.91 3.566 35. 87 27.07 54. 00 -26.93 Average
2390. 000 43.04 27.11 3.64 36. 08 37.71 54. 00 -16.29 Average
2411. 250 100. 97 27.17 3.65 36. 14 95. 65 54. 00 41.65 Average
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11B Low channel:2412MHz

Vertical:

Test site
Tested by
EUT

Model No.

Test Mode

Data: 11

1"

3m Chamber

Temp,/Humi

Report No.: GTS201901000080F03

21°C/63%

File: F:\data\project\201911901020F\FCC PART15C-2.4G WIFI.LEMé& (114)

5Level (dBuVim)

Date: 2019-02-28

103.5 3
92.0 \
80.5 FCC PARTISC PERK
69.0 /J %45
57.5
46.0| f"WMAWM i s F:;*w(fd\[
34.5
23.0
11.5]
“2300 2330. 2350. 2370. 2380. 2410. 2425
Frequency (MHz}
Freq Reading Antenna Cable Preamp Limit Over
level factor loss factor level level limit Remark
MHz dBuV dB/m dB dB dBuV dBuV/m dB
2310. 000 46. 96 26.91 .96 35. 87 41. 56 74. 00 —-32.44 Peak
2390. 000 55. 16 27.11 .64 36. 08 49.83 74. 00 -24.17 Peak
2413.375 107.07 27.17 .65 36.14 101.75 74. 00 27.75 Peak
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Test Site : 3m Chamber Temp,/Humi : 21°C/63%
Tested by : Damon Power rating: AC12eV/eeHz
EUT : all in one Pol/Phase : VERTICAL
Model No. 1 GK-MWZE581
Test Mode : 882.11b CHe1(2412MHzZ)
Data: 12 File: F:\data\project\2019\1901020F\FCC PART15C-2.4G WIF.EM6 (114}
11‘|_eve| (dBuVim) Date: 2019-02-28
103.5 3
92,0 1\( “\L\
80.5) / \
69.0 1
57.5] FOC PART15C AY
g, 6ty
46.0 /-J
34.5 PN L7 A\-\_/ k
.
23.0]
11.5]
“2300 2330. 2350. 2370. 2390. 2410. 2425
Frequency (MHz}
Freq Reading Antenna Cable Preamp Limit Over
level factor loss factor level level limit Remark
MHz dBuV dB/m dB dB dBuV  dBuV/m dB

2310. 000 33.23 26.91 3. 906 35. 87 27.83 04.00 -26.17 Average
2390. 000 42. 67 27.11 3.64 36. 08 37.34 54.00 -16.66 Average
2412. 750 102. 41 27. 17 3.65 36. 14 97.09 54. 00 43.09 Average
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11B High channel:2462MHz

Horizontal:

Report No.: GTS201901000080F03

Test Site 3m Chamber Temp,/Humi 21°C/63%
Tested by Damon Power rating: AC12eV/eeHz
EUT all in one Pol/Phase HORIZONTAL
Model No. GK-MWZES581
Test Mode 882.11b CH11(2462MHzZ)
Data: 7 File: F:\data\project\2019\1901020F\FCC PART15C-2.4G WIF.EM6 (114}
11‘Level dBuV/m) Date: 2019-02-28
103.5 1
et
92.0
80.6 ,f' FCC PART156C PEAK
69.0 /f \\ 6dB
57.5] \,/""\‘“
N, 2 N e
46.0 b CEE S e
34.5)
23.0]
11.5]
“2445 2460. 2470. 2480. 2490. 2500. 2510
Frequency (MHz}
Freq Reading Antenna Cable Preamp Limit Over
level factor loss factor level level limit Remark
MHz dBuV dB/m dB dB dBuV dBuV/m dB
2463. 460 103. 55 27.30 3. 67 36. 27 98. 25 74. 00 24.25 Peak
2483. 500 52.43 27. 36 3.68 36. 33 47.14 74.00 -26.86 Peak
2500. 000 54. 00 27.40 3.68 36. 37 48. 71 74.00 -25.29 Peak
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Test Site 3m Chamber Temp,/Humi 21°C/63%
Tested by Damon Power rating: AC12eV/eeHz
EUT all in one Pol/Phase HORIZONTAL
Model No. GK-MWZES581
Test Mode 882.11b CH11(2462MHzZ)
Data: 8 File: F:\data\project\2019\1901020F\FCC PART15C-2.4G WIF.EM6 (114}
11‘|_eve| dBuV/im) Date: 2019-02-28
103.5
1
92.0 /f,.» y m\/\
80.5) f"
69.0 / \
57.5] | T FCCPARTI5C AV
| ] Y -6d
46.0) ¥ "
34.5) 2
23.0]
11.5]
“2445 2460. 2470. 2480. 2490. 2500. 2510
Frequency (MHz}
Freq Reading Antenna Cable Preamp Limit Over
level factor loss factor level level limit Remark
MHz dBuV dB/m dB dB dBuV dBuV/m dB
2462. 745 98. 95 27.30 3. 67 36. 27 93. 65 54. 00 39.65 Average
2483. 500 40. 16 27. 36 3.68 36. 33 34.87 54.00 -19.13 Average
2500. 000 42. 78 27.40 3.68 36. 37 37.49 54.00 -16.51 Average
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11B High Low channel:2462MHz

Vertical:

Report No.: GTS201901000080F03

Test Site 3m Chamber Temp,/Humi 21°C/63%
Tested by Damon Power rating: AC12eV/eeHz
EUT all in one Pol/Phase VERTICAL
Model No. GK-MWZES581
Test Mode 882.11b CH11(2462MHzZ)
Data: 9 File: F:\data\project\2019\1901020F\FCC PART15C-2.4G WIF.EM6 (114}
11‘Level dBuV/m) Date: 2019-02-28
103.5 —
92.0 ///
80.6 / FCC PART156C PEAK
69.0 /f Y 6dB
57.5] " \%\}
46.0) [l ttueen, e o
34.5)
23.0]
11.5]
“2445 2460. 2470. 2480. 2490. 2500. 2510
Frequency (MHz}
Freq Reading Antenna Cable Preamp Limit Over
level factor loss factor level level limit Remark
MHz dBuV dB/m dB dB dBuV dBuV/m dB
2463. 395 106. 90 27.30 3. 67 36. 27 101. 60 74. 00 27.60 Peak
2483. 500 55. 06 27. 36 3.68 36. 33 49.77 74.00 -24.23 Peak
2500. 000 53.19 27.40 3.68 36. 37 47. 90 74.00 -26.10 Peak
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Report No.: GTS201901000080F03

Test Site 3m Chamber Temp,/Humi 21°C/63%
Tested by Damon Power rating: AC12eV/eeHz
EUT all in one Pol/Phase VERTICAL
Model No. GK-MWZES581
Test Mode 882.11b CH11(2462MHzZ)
Data: 10 File: F:\data\project\2019\1901020F\FCC PART15C-2.4G WIF.EM6 (114}
11‘|_eve| dBuV/im) Date: 2019-02-28
103.5 .
92.0 /‘f V\r \/\
80.5) /
69.0 / \
57.5] | oy FCCPARTI5C AV
a6 lJ| s | -6d
- W
\/2 3 4
34.5)
23.0]
11.5]
“2445 2460. 2470. 2480. 2490. 2500. 2510
Frequency (MHz}
Freq Reading Antenna Cable Preamp Limit Over
level factor loss factor level level limit Remark
MHz dBuV dB/m dB dB dBuV dBuV/m dB
2462. 745 102. 25 27.30 3. 67 36. 27 96. 95 54. 00 42.95 Average
2483. 480 42.99 27.36 3.68 36. 33 37.70 54.00 -16.30 Average
2486. 275 43. 82 27. 36 3.68 36. 33 38.53 54.00 -15.47 Average
2499. 990 40. 34 27. 40 3.68 36. 37 30.05 54.00 -18.45 Average
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11G Low channel:2412MHz

Horizontal:

Test Site : 3m Chamber Temp,/Humi : 21°C/63%
Tested by : Damon Power rating: AC12eV/eeHz
EUT : all in one Pol/Phase : HORIZONTAL
Model No. 1 GK-MWZE581
Test Mode 1 882.11g CHO1(2412MHzZ)
Data: 37 File: F:\data\project\2019\1901020F\FCC PART15C-2.4G WIF.EM6 (114}
11‘Level (dBuV/m) Date: 2019-02-28
103.5
92.0
80.5 FCZ PART]5C PEAKY
69.0 I -6dB
Iy
57.5] bt
e r g AT
46.0 e bt
34.5)
23.0]
11.5]
“2300 2330. 2350. 2370. 2390. 2410. 2425
Frequency (MHz}
Freq Reading Antenna Cable Preamp Limit Over
level factor loss factor level level limit Remark
MHz dBuV dB/m dB dB dBuV  dBuV/m dB

2310.000  49. 46 26.91 3.96  3b.87 44.06  74.00 -29.94 Peak
2390.000 64.14 27.11 3.64 36.08 58. 81 74.00 -15.19 Peak
2409. 875 108. 64 27.17  3.65 36.13 103.33 T74.00 29.33 Peak
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Test site
Tested by
EUT

Model No.

Test Mode

Data: 38

1"

3m Chamber

Temp,/Humi

Report No.: GTS201901000080F03

21°C/63%

File: F:\data\project\201911901020F\FCC PART15C-2.4G WIFI.LEMé& (114)

5Level (dBuVim)

Date: 2019-02-28

103.5
92.0 rf—lx\
80.5) I ]
69.0 Z \
57.5] FCC PART15C AV |
| 6dB
46.0 .
_——'—'/
34.5 — ]
23.0]
11.5]
“2300 2330. 2350. 2370. 2390. 2410. 2425
Frequency (MHz}
Freq Reading Antenna Cable Preamp Limit Over
level factor loss factor level level limit Remark
MHz dBuV dB/m dB dB dBuV dBuV/m dB
2310. 000 35. 88 26.91 3.566 35. 87 30.48 54. 00 —-23.92 Average
2390. 000 48. 36 27.11 3.64 36. 08 43.03 54. 00 -10.97 Average
2410. 750 96. 62 27.17 3.65 36. 13 91.31 54. 00 37.31 Average
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11G Low channel:2412MHz

Report No.: GTS201901000080F03

Vertical:

Test Site : 3m Chamber Temp,/Humi : 21°C/63%
Tested by : Damon Power rating: AC12eV/eeHz
EUT : all in one Pol/Phase : HORIZONTAL
Model No. 1 GK-MWZE581
Test Mode 1 882.11g CHO1(2412MHzZ)
Data: 37 File: F:\data\project\2019\1901020F\FCC PART15C-2.4G WIF.EM6 (114}
11‘Level (dBuV/m) Date: 2019-02-28
103.5
92.0
80.5 FCZ PART]5C PEAKY
69.0 I -6dB
Iy
57.5] bt
e r g AT
46.0 e bt
34.5)
23.0]
11.5]
“2300 2330. 2350. 2370. 2390. 2410. 2425
Frequency (MHz}
Freq Reading Antenna Cable Preamp Limit Over
level factor loss factor level level limit Remark
MHz dBuV dB/m dB dB dBuV  dBuV/m dB

2310.000  49. 46 26.91 3.96  3b.87 44.06  74.00 -29.94 Peak
2390.000 64.14 27.11 3.64 36.08 58. 81 74.00 -15.19 Peak
2409. 875 108. 64 27.17  3.65 36.13 103.33 T74.00 29.33 Peak

Global United Technology Services Co., Ltd.

N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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Temp,/Humi

Test site 3m Chamber

Tested by “[_);u;l(_)r_l _____________

EuT : all in one

Model No. ¢ GK-MWZES@1l

Test Mode i 802.11g CHO1(2412MHz)
Data: 40

1 Level (dBuVim)

Report No.: GTS201901000080F03

21°C/63%

File: F:\data\project\201911901020F\FCC PART15C-2.4G WIFI.LEMé& (114)

Date: 2019-02-28

103.5]
92.0 / 3 \\
80.5 } \
69.0 /
57.5 I FCC PART15C AV
[ 6d
46.0 2
_,—/—'—/
34.5 e —
23.0
11.5]
“2300 2330. 2350. 2370. 2380. 2410. 2425
Frequency (MHz}
Freq Reading Antenna Cable Preamp Limit Over
level factor loss factor level level limit Remark
MHz dBuV dB/m dB dB dBuV dBuV/m dB
2310. 000 36. 27 26.91 3. 56 35. 87 30. 87 54. 00 -23.13 Average
2390. 000 47. 58 27.11 3.64 36. 08 42. 25 54. 00 -11.75 Average
2413. 625 97. 72 27.18 3. 65 36. 14 92. 41 54. 00 38.41 Average

Global United Technology Services Co., Ltd.

N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960
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GTS

Report No.: GTS201901000080F03

11G High channel:2462MHz

Horizontal:

Test Site : 3m Chamber Temp,/Humi : 21°C/63%
Tested by : Damon Power rating: AC12eV/eeHz
EUT : all in one Pol/Phase : HORIZONTAL
Model No. 1 GK-MWZE581
Test Mode 1 802.11g CH11(2462MHZ)
Data: 41 File: F:\data\project\2019\1901020F\FCC PART15C-2.4G WIF.EM6 (114}
11‘Level dBuV/m) Date: 2019-02-28
103.5 1
//—“"‘—-«../'“‘“"‘W“.\
92.0 / \
80.5 e o FCC PART15C PEAK
69.01 W -6dB
My 2
57.5]
MWW\*MMMM«
46.0
34.5)
23.0]
11.5]
“2445 2460. 2470. 2480. 2490. 2500. 2510
Frequency (MHz}
Freq Reading Antenna Cable Preamp Limit Over
level factor loss factor level level limit Remark
MHz dBuV dB/m dB dB dBuV  dBuV/m dB

2465. 735 106. 12 27.31 3.67  36.28 100.82  74.00 26.82 Peak
2483. 500  65. 37 27.36  3.68 36,33 60.08 74.00 -13.92 Pesak
2500.000 57.01 27.40  3.68  36.37 51.72 74.00 -22.28 Peak

Global United Technology Services Co., Ltd.

N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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Report No.: GTS201901000080F03

Test Site : 3m Chamber Temp,/Humi : 21°C/63%
Tested by : Damon Power rating: AC12eV/eeHz
EUT : all in one Pol/Phase : HORIZONTAL
Model No. 1 GK-MWZE581
Test Mode 1 802.11g CH11(2462MHZ)
Data: 42 File: F:\data\project\2019\1901020F\FCC PART15C-2.4G WIF.EM6 (114}
11‘Level dBuV/m) Date: 2019-02-28
103.5
92.0 1
ﬁ'\./_'—i‘\‘\-\_\
80.5) / \
69.0 j K
57.5] FCCPARTI5C AV
[ 6d
46.0 2
|
34.5)
23.0]
11.5]
“2445 2460. 2470. 2480. 2490. 2500. 2510
Frequency (MHz}
Freq Reading Antenna Cable Preamp Limit Over
level factor loss factor level level limit Remark
MHz dBuV dB/m dB dB dBuV dBuV/m dB

2466. 125 94. 29 27.31 3.67 36. 28 38.99 24. 00 34.99 Average
2483. 500 46. 44 27. 36 3.68 36. 33 41. 15 54.00 -12.85 Average
2500. 000 39. 57 27.40 3.68 36. 37 34.28 54.00 -19.72 Average

Global United Technology Services Co., Ltd.

N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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GTS

11G High channel:2462MHz

Vertical:

Report No.: GTS201901000080F03

Test Site 3m Chamber Temp,/Humi 21°C/63%
Tested by Damon Power rating: AC12eV/eeHz
EUT all in one Pol/Phase VERTICAL
Model No. GK-MWZES581
Test Mode 802.11g CH11(2462MHz)
Data: 43 File: F:\data\project\2019\1901020F\FCC PART15C-2.4G WIF.EM6 (114}
11‘Level dBuV/m) Date: 2019-02-28
103.5) //_Wﬂ‘\\
92,0 ,/ \\M
80.5 4 0, FCC PART15C PEAK
9.0 T, oz -6dB
57.5) “‘M
et Al "
46.0 el s
34.5)
23.0]
11.5]
“2445 2460. 2470. 2480. 2490. 2500. 2510
Frequency (MHz}
Freq Reading Antenna Cable Preamp Limit Over
level factor loss factor level level limit Remark
MHz dBuV dB/m dB dB dBuV  dBuV/m dB
2465. 345 108. 34 27.31 3.67 36.28 103.04 74.00 29.04 Peak
2483.500 66.72 27.36  3.68  36.33 61.43 74.00 -12.57 Peak
2500. 000  56. 98 27.40  3.B68  36.37 51.69 74.00 -22.31 Peak

Global United Technology Services Co., Ltd.
N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960
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Report No.: GTS201901000080F03

Test Site : 3m Chamber Temp,/Humi : 21°C/63%
Tested by : Damon Power rating: AC12eV/eeHz
EUT : all in one Pol/Phase : VERTICAL
Model No. 1 GK-MWZE581
Test Mode 1 802.11g CH11(2462MHZ)
Data: 44 File: F:\data\project\2019\1901020F\FCC PART15C-2.4G WIF.EM6 (114}
11‘|_eve| dBuV/im) Date: 2019-02-28
103.5
92.0 /_ﬁ_v_fx
80.5) f \
69.0 \
57.5] FCCPARTI5C AV
-6d
46.0
“\_“_ﬁ
34.5)
23.0]
11.5]
“2445 2460. 2470. 2480. 2490. 2500. 2510
Frequency (MHz}
Freq Reading Antenna Cable Preamp Limit Over
level factor loss factor level level limit Remark
MHz dBuV dB/m dB dB dBuV  dBuV/m dB

2466. 125 96. 35 27.31 3.67 36. 28 91. 05 24. 00 37.00 Average
2483. 500 48. 16 27. 36 3.68 36. 33 42. 87 54.00 -11.13 Average
2500. 000 40. 01 27.40 3.68 36. 37 34.72 54.00 -19.28 Average

Global United Technology Services Co., Ltd.

N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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GTS

11N20 Low channel:2412MHz

Report No.: GTS201901000080F03

Horizontal:

Test Site : 3m Chamber Temp,/Humi : 21°C/63%
Tested by : Damon Power rating: AC12eV/eeHz
EUT : all in one Pol/Phase : HORIZONTAL
Model No. 1 GK-MWZE581
Test Mode : 882.11n HT20 CHe1(2412MHzZ)
Data: 65 File: F:\data\project\2019\1901020F\FCC PART15C-2.4G WIF.EM6 (114}
11‘Level (dBuV/m) Date: 2019-02-28
103.5 //Vﬂ\_\
92.0
80.5 FC£ PART{5C PEAK]
69.0 Mrf -6dB
57.5 WMIW‘""’
e itinghbripti el
46.0 Ap— pprttpetborninged
34.5)
23.0]
11.5]
“2300 2330. 2350. 2370. 2390. 2410. 2425
Frequency (MHz}
Freq Reading Antenna Cable Preamp Limit Over
level factor loss factor level level limit Remark
MHz dBuV dB/m dB dB dBuV dBuV/m dB

2310.000  48.96 26.91 3.96  3b.87 43.06  74.00 -30.44 Peak
2390.000  65.57 27.11 3.64 36.08 60.24 74.00 -13.76 Peak
2410. 375 108. 33 27.17  3.65 36.13 103.02 74.00 29.02 Peak

Global United Technology Services Co., Ltd.

N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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Temp,/Humi

Test Site 3m Chamber

Tested by “[_);u;l(_)r_l ___________________

EuT . all inone

Model No.  : Gk MazESe1

Test Mode : 802.11n HT20 CHO1(2412MHz)
Data: 66

1 Level (dBuVim)

Report No.: GTS201901000080F03

21°C/63%

File: F:\data\project\201911901020F\FCC PART15C-2.4G WIFI.LEMé& (114)

Date: 2019-02-28

103.5
92.0 {f)’\'x\
80.5) [ \
69.0 /
57.5 FCC PARTI5C AV
[ 6d
46.0| I
34.5 A — N
23.0|
11.5]
“2300 2330. 2350. 2370. 2390. 2410. 2425
Frequency (MHz}
Freq Reading Antenna Cable Preamp Limit Over
level factor loss factor level level limit Remark
MHz dBuV dB/m dB dB dBuV dBuV/m dB
2310. 000 35. 44 26.91 3.566 35. 87 30.04 54. 00 -23.96 Average
2390. 000 49, 34 27.11 3.64 36. 08 44.01 54. 00 —9.99 Average
2410. 500 96. 61 27.17 3.65 36. 13 91. 30 54. 00 37.30 Average

Global United Technology Services Co., Ltd.

N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960

Page 89 of 183



GTS

11N20 Low channel:2412MHz

Report No.: GTS201901000080F03

Vertical:

Test Site : 3m Chamber Temp,/Humi : 21°C/63%
Tested by “[_);u;l(_)r_l ___________________ Power rating;_;;;;é\;;(—ii_ﬂ;;_—_
EuT : all in one Pol/Phase  : VERTICAL
Model No. ¢ GK-mazEsel
Test Mode  : 802.11n HT20 CHO1(2412MH7)
Data: 63 File: F:\data\project\201911901020F\FCC PART15C-2.4G WIFL.LEMé& (114)
115Level (dBuV/m) Date: 2019-02-28
103.5) 2

92.0 f./ \\
80.5 ’/ \\

FCE PARTI5C PEAK
69.0 F -6dB

57.5 M

46.0) T
34.5
23.0
11.5]

“2300 2330. 2350. 2370. 2380. 2410. 2425

Frequency (MHz}
Freq Reading Antenna Cable Preamp Limit Over
level factor loss factor level level limit Remark
MHz dBuV dB/m dB dB dBuV dBuV/m dB

2310.000  49.11 26.91 3.96  3b.87 43.71 74.00 -30.29 Peak
2390.000  64.66 27.11 3.64  36.08 59.33 74.00 -14.67 Peak
2415. 875 109. 40 27.18 3.66 36.15 104.09 74.00 30.09 Peak

Global United Technology Services Co., Ltd.

N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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Report No.: GTS201901000080F03

Test Site : 3m Chamber Temp,/Humi : 21°C/63%
Tested by : Damon Power rating: AC12eV/eeHz
EUT : all in one Pol/Phase : VERTICAL
Model No. 1 GK-MWZE581
Test Mode : 882.11n HT20 CHe1(2412MHzZ)
Data: 64 File: F:\data\project\2019\1901020F\FCC PART15C-2.4G WIF.EM6 (114}
11‘|_eve| (dBuVim) Date: 2019-02-28
103.5
92.0 3 X\
80.5) J \
69.0 /
57.5] fFCCPARTISCAV
| 7 &d
46.0 2
34.5 ——
23.0]
11.5]
“2300 2330. 2350. 2370. 2390. 2410. 2425
Frequency (MHz}
Freq Reading Antenna Cable Preamp Limit Over
level factor loss factor level level limit Remark
MHz dBuV dB/m dB dB dBuV  dBuV/m dB

2310. 000 35. 82 26.91 3. 906 35. 87 30. 42 04.00 -23.58 Average
2390. 000 48.12 27.11 3.64 36. 08 42.79 54.00 -11.21 Average
2413. 500 97. 22 27.18 3.65 36. 14 91.91 54. 00 37.91 Average

Global United Technology Services Co., Ltd.

N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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GTS

11N20 High channel:2462MH

Hrizontal:

z

Report No.: GTS201901000080F03

Test Site 3m Chamber Temp,/Humi 21°C/63%
Tested by Damon Power rating: AC12eV/eeHz
EUT all in one Pol/Phase HORIZONTAL
Model No. GK-MWZES581
Test Mode 882.11n HT2@ CH11(2462MHZ)
Data: 67 File: F:\data\project\2019\1901020F\FCC PART15C-2.4G WIF.EM6 (114}
1 Level (dBuVim) Date: 2019-02-28
103.5 1
/{___,f"‘““‘-w‘”‘"“‘“""u.m
92.0 / \\
80.5 e T FCC PART15C PEAK
69.01+" o, M 6dB
57.5] e
“%k““ﬁwvmnmmwmeumwwhumm
46.0
34.5)
23.0]
11.5]
“2445 2460. 2470. 2480. 2490. 2500. 2510
Frequency (MHz}
Freq Reading Antenna Cable Preamp Limit Over
level factor loss factor level level limit Remark
MHz dBuV dB/m dB dB dBuV  dBuV/m dB
2465. 085 105. 64 27.31 3.67 36.28 100.34 74.00 26.34 Peak
2483.500  66.63 27.36  3.68  36.33 61.34 74.00 -12.66 Peak
2500. 000  57.93 27.40  3.B68  36.37 52.64 74.00 -21.36 Peak

Global United Technology Services Co., Ltd.
N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960

Page 92 of 183



Report No.: GTS201901000080F03

Test Site : 3m Chamber Temp,/Humi : 21°C/63%
Tested by : Damon Power rating: AC12eV/eeHz
EUT : all in one Pol/Phase : HORIZONTAL
Model No. 1 GK-MWZE581
Test Mode : 882.11n HT20 CH11(2462MHZ)
Data: 68 File: F:\data\project\2019\1901020F\FCC PART15C-2.4G WIF.EM6 (114}
11‘Level dBuV/m) Date: 2019-02-28
103.5
92.0 1
e o RS
80.5) / \
69.0 j k
57.5] FCCPARTI5C AV
[ 6d
46.0
|
34.5)
23.0]
11.5]
“2445 2460. 2470. 2480. 2490. 2500. 2510
Frequency (MHz}
Freq Reading Antenna Cable Preamp Limit Over
level factor loss factor level level limit Remark
MHz dBuV dB/m dB dB dBuV dBuV/m dB

2466. 125 94. 04 27.31 3.67 36. 28 88.74 24. 00 34.74 Average
2483. 500 47. 57 27. 36 3.68 36. 33 42. 28 54.00 -11.72 Average
2500. 000 40. 09 27.40 3.68 36. 37 34. 80 54.00 -19.20 Average

Global United Technology Services Co., Ltd.

N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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GTS

11N20 High channel:2462MHz

Vertical:

Report No.: GTS201901000080F03

Test Site 3m Chamber Temp,/Humi 21°C/63%
Tested by Damon Power rating: AC12eV/eeHz
EUT all in one Pol/Phase VERTICAL
Model No. GK-MWZES581
Test Mode 882.11n HT2@ CH11(2462MHZ)
Data: 69 File: F:\data\project\2019\1901020F\FCC PART15C-2.4G WIF.EM6 (114}
11‘Level dBuV/m) Date: 2019-02-28
103.5 /_"/__W
92.0 )/ \
80.5 My FCC PART15C PEAK
69.0p2" AW -6dB
oy
57.5 [y,
MWWMWMMMW
46.0
34.5)
23.0]
11.5]
“2445 2460. 2470. 2480. 2490. 2500. 2510
Frequency (MHz}
Freq Reading Antenna Cable Preamp Limit Over
level factor loss factor level level limit Remark
MHz dBuV dB/m dB dBuV dBuV/m dB
2464. 435 108. 50 27.31 36. 28 103. 20 74. 00 29.20 Peak
2483. 500 67. 76 27. 36 36. 33 62. 47 74.00 -11.53 Peak
2500. 000 57. 14 27.40 36. 37 51.85 74.00 -22.15 Peak

Global United Technology Services Co., Ltd.
N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,
Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102

Telephone: +86 (0) 755 2779 8480 Fax: +86 (0) 755 2779 8960
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Report No.: GTS201901000080F03

Test Site : 3m Chamber Temp,/Humi : 21°C/63%
Tested by : Damon Power rating: AC12eV/eeHz
EUT : all in one Pol/Phase : VERTICAL
Model No. 1 GK-MWZE581
Test Mode : 882.11n HT20 CH11(2462MHZ)
Data: 70 File: F:\data\project\2019\1901020F\FCC PART15C-2.4G WIF.EM6 (114}
11‘|_eve| dBuV/im) Date: 2019-02-28
103.5
92.0) //_ﬁ
80.5) / \
69.0 ) K
57.5] FCCPARTI5C AV
| &d
46.0
\\—\—_
34.5)
23.0]
11.5]
“2445 2460. 2470. 2480. 2490. 2500. 2510
Frequency (MHz}
Freq Reading Antenna Cable Preamp Limit Over
level factor loss factor level level limit Remark
MHz dBuV dB/m dB dB dBuV  dBuV/m dB

2457. 805 96. 07 27. 29 3.67 36. 26 90. 77 24. 00 36.77 Average
2483. 500 48. 73 27. 36 3.68 36. 33 43. 44 54.00 -10.56 Average
2500. 000 40. 92 27.40 3.68 36. 37 35.63 54.00 -18.37 Average

11N40 Low channel:2422MHz

Global United Technology Services Co., Ltd.

N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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Report No.: GTS201901000080F03

Hrizontal:

Test Site : 3m Chamber Temp,/Humi : 21°C/63%
Tested by : Damon Power rating: AC12eV/eeHz
EUT : all in one Pol/Phase : HORIZONTAL
Model No. 1 GK-MWZE581
Test Mode : 882.11n HT4© CHe3(2422MHzZ)
Data: 89 File: F:\data\project\2019\1901020F\FCC PART15C-2.4G WIF.EM6 (114}
11‘Level (dBuV/m) Date: 2019-02-28
103.5 %
AN,
92,0 /’M/ [
80.6 h)' FCC PRRT15C PEA|
69.0 N/f -6dB
57.5) o ~
46.0| NSRRI L g - WW"
34.5)
23.0]
11.5]
“2300 2330. 2350. 2370. 2390. 2410. 2430. 2445
Frequency (MHz}
Freq Reading Antenna Cable Preamp Limit Over
level factor loss factor level level limit Remark
MHz dBuV dB/m dB dB dBuV dBuV/m dB

2310.000  48.88 26.91 3.96  3b.87 43.48 74.00 -30.52 Peak
2390.000  65.36 27.11 3.64  36.08 60.03 74.00 -13.97 Pesak
2419.915 105. 41 27.19  3.66  36.16 100.10 74.00 26.10 Peak

Global United Technology Services Co., Ltd.

N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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Report No.: GTS201901000080F03

Test Site : 3m Chamber Temp,/Humi : 21°C/63%
Tested by : Damon Power rating: AC12eV/eeHz
EUT : all in one Pol/Phase : HORIZONTAL
Model No. 1 GK-MWZE581
Test Mode : 882.11n HT4© CHe3(2422MHzZ)
Data: 90 File: F:\data\project\2019\1901020F\FCC PART15C-2.4G WIF.EM6 (114}
11‘|_eve| (dBuVim) Date: 2019-02-28
103.5
92.0| 3
80.5| [f“/ v \
69.0 / \.
57.5] FCC PART15C AV
[ 6d
46.0| — /
34.5)
I ——
23.0]
11.5]
“2300 2330. 2350. 2370. 2390. 2410. 2430. 2445
Frequency (MHz}
Freq Reading Antenna Cable Preamp Limit Over
level factor loss factor level level limit Remark
MHz dBuV dB/m dB dB dBuV  dBuV/m dB

2310. 000 35.16 26.91 3. 906 35. 87 29.76 04.00 -24.24 Average
2390. 000 50. 51 27.11 3.64 36. 08 45.18 54. 00 -8.82 Average
2410. 780 92. 38 27. 17 3.65 36. 13 87.07 54. 00 33.07 Average

11N40 Low channel:2422MHz

Global United Technology Services Co., Ltd.

N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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Report No.: GTS201901000080F03

Vertical:

Test Site : 3m Chamber Temp,/Humi : 21°C/63%
Tested by : Damon Power rating: AC12eV/eeHz
EUT : all in one Pol/Phase : VERTICAL
Model No. 1 GK-MWZE581
Test Mode : 882.11n HT4© CHe3(2422MHzZ)
Data: 91 File: F:\data\project\201911901020F\FCC PART15C-2.4G WIFL.LEMé& (114)
11‘Level (dBuV/m) Date: 2019-02-28
103.5 m———
92,0 /ﬂ/ i
805 ./ FCC PART156C PEAK,|
69.0 Ji -6dB

57.5
WM

46.0 . At
34.5
23.0
11.5]
“2300 2330. 2350. 2370. 2390. 2410. 2430, 2445
Frequency (MHz}
Freq Reading Antenna Cable Preamp Limit Over
level factor loss factor level level limit Remark
MHz dBuV dB/m dB dB dBuV dBuV/m dB

2310.000  49.41 26.91 3.96  3b.87 44.01 74.00 -29.99 Peak
2390.000  63.59 27.11 3.64  36.08 58.26 74.00 -15.74 Pesak
2419.915 106. 78 27.19  3.66 36.16 101.47 74.00 27.47 Peak

Global United Technology Services Co., Ltd.

N0.301-309, 3/F Jinyuan Business Building, No.2, Laodong Industrial Zone,

Xixiang Road, Baoan District, Shenzhen, Guangdong, China 518102
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Report No.: GTS201901000080F03

Test Site : 3m Chamber Temp,/Humi : 21°C/63%
Tested by : Damon Power rating: AC12eV/eeHz
EUT : all in one Pol/Phase : VERTICAL
Model No. 1 GK-MWZE581
Test Mode : 882.11n HT4© CHe3(2422MHzZ)
Data: 92 File: F:\data\project\2019\1901020F\FCC PART15C-2.4G WIF.EM6 (114}
11‘Level (dBuV/m) Date: 2019-02-28
103.5
92.0 3
T
80.5 [f'/ \j\
69.0 ’_’/
57.5] | FCC PARTHSC AV
| | -Bd|
46.0 _// '
34.5] e
23.0]
11.5]
“2300 2330. 2350. 2370. 2390. 2410. 2430. 2445
Frequency (MHz}
Freq Reading Antenna Cable Preamp Limit Over
level factor loss factor level level limit Remark
MHz dBuV dB/m dB dB dBuV dBuV/m dB

2310. 000 35. 06 26.91 3. 906 35. 87 30.16 04.00 -23.84 Average
2390. 000 49. 41 27.11 3.64 36. 08 44.08 54. 00 -9.92 Average
2432. 965 93. 89 27. 23 3. 66 36. 19 88. 59 54. 00 34.59 Average
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GTS

11N40 High channel:2452MHz

Report No.: GTS201901000080F03

Hrizontal:

Test Site : 3m Chamber Temp,/Humi : 21°C/63%
Tested by : Damon Power rating: AC12eV/eeHz
EUT : all in one Pol/Phase : HORIZONTAL
Model No. 1 GK-MWZE581
Test Mode 1 882.11n HT4© CHe9(2452MHzZ)
Data: 95 File: F:\data\project\2019\1901020F\FCC PART15C-2.4G WIF.EM6 (114}
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Frequency (MHz}
Freq Reading Antenna Cable Preamp Limit Over
level factor loss factor level level limit Remark
MHz dBuV dB/m dB dB dBuV dBuV/m dB

2444. 080 103. 62 27.25  3.867  36.22 98.32  74.00 24.32 Peak
2483. 500  69. 80 27.36  3.68 36,33 64. 51 74. 00 —9.49 Peak
2500. 000  63. 48 27.40  3.68  36.37 58.19 74.00 -15.8B1 Peak
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