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Summary of Test Results

Clause Test Items FCC/IC Rules Test Results
, FCC Part 15.247 (a) (2)
0,
1 Gdgciﬁni‘l"c‘j"%t;‘n%r&ﬂ diﬁ & RSS-247 Clause 5.2 (a) Pass
P ISED RSS-Gen Clause 6.7
FCC Part 15.247 (b) (3)
2 Peak Conducted Output Power RSS-247 Clause 5.4 (d) Pass
. FCC Part 15.247 (e)
3 Power Spectral Density RSS-247 Clause 5.2 (b) Pass
4 Conducted Bandedge and FCC Part 15.247 (d) Pass
Spurious Emission RSS-247 Clause 5.5
FCC Part 15.247 (d)
. FCC Part 15.209
5 Rag'afﬁ% fsagﬂf}gg% r‘;"”d FCC Part 15.205 Pass
P RSS-247 Clause 5.5
RSS-GEN Clause 8.9
6 Conducted Emission Test For FCC Part 15.207 Pass
AC Power Port RSS-GEN Clause 8.8
7 Antenna Requirement FCC Part 15.203 Pass

RSS-GEN Clause 8.3

1) For this product, it has two antennas, antennal and antenna2, the 802.11B SISO&802.11G
SISO modes are use the SISO technical, but the antl and ant2 can transmitter in the same
time under these modes. The 802.11N (HT20 & HT40) uses both the SISO and MIMO
technical.

2) Pre-testing Antenna 1 and Antenna2, and pre-testing SISO and MIMO modes,

only the data of the worse case is shown in this test repot.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
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1. ATTESTATION OF TEST RESULTS

Applicant Information

Company Name: Shanghai Gaussian Automation Technology Development Co.,LTD
Address: N0.899 Dangui Rd., Pudong District Shanghai, 201203,China
Manufacturer Information

Company Name: Shanghai Gaussian Automation Technology Development Co.,LTD
Address: N0.899 Dangui Rd., Pudong District Shanghai, 201203,China

Factory Information
Company Name: Suzhou Gaozhixian Automation Technology Co., Ltd

Address:

Workshop No.2,No.1 Jifu Road, Korea Industrial Park, Fenghuang
Town, Zhangjiagang City, Jiangsu Province, China

EUT Description

EUT Name: Conbox

Model: SR-700

Sample Status: Good

Sample Received Date: February 26, 2019

Date of Tested:

February 26~ May 22, 2019

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 FCC PART 15 SUBPART C PASS
ISED RSS-247 Issue 2 PASS
ISED RSS-GEN lIssue 5 PASS
Prepared By: Checked By:

bo Ao S o b

Kebo Zhang

Shawn Wen

Engineer Project Associate Laboratory Leader

Approved By:

Stephen Guo

Laboratory Manager

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM No: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services

(Guangzhou) Co., Ltd, Song Shan Lake Branch.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with KDB 558074 D01
15.247 Meas Guidance v05r02, KDB 414788 D01 Radiated Test Site v01r01, CFR 47 FCC Part
2, CFR 47 FCC Part 15, ANSI C63.10-2013, ISED RSS-247 Issue 2 and ISED RSS-GEN

Issue 5.

3. FACILITIES AND ACCREDITATION

A2LA (Certificate No.: 4102.01)

UL Verification Services (Guangzhou) Co., Ltd. Song Shan Lake Branch.
has been assessed and proved to be in compliance with A2LA.

FCC (FCC Designation No.: CN1187)

UL Verification Services (Guangzhou) Co., Ltd. Song Shan Lake Branch.
Has been recognized to perform compliance testing on equipment subject
to the Commission's Delcaration of Conformity (DoC) and Certification
rules

IC(Company No.: 21320)

UL Verification Services (Guangzhou) Co., Ltd. Song Shan Lake Branch.
has been registered and fully described in a report filed with ISED.

The Company Number is 21320.

VCCI (Registration No.: G-20019, R-20004, C-20012 and T-20011)

UL Verification Services (Guangzhou) Co., Ltd. Song Shan Lake Branch.
has been assessed and proved to be in compliance with VCCI, the
Membership No. is 3793.

Facility Name:

Chamber D, the VCCI registration No. is G-20019 and R-20004
Shielding Room B , the VCCI registration No. is C-20012 and T-20011

Accreditation
Certificate

Note 1: All tests measurement facilities use to collect the measurement data are located at
Building 10, Innovation Technology Park, Song Shan Lake Hi tech Development Zone,
Dongguan, 523808, China

Note 2: The test anechoic chamber in UL Verification Services (Guangzhou) Co., Ltd.
Song Shan Lake Branch had been calibrated and compared to the open field sites and the test
anechoic chamber is shown to be equivalent to or worst case from the open field site.

Note 3: For below 30MHz, lab had performed measurements at test anechoic chamber and
comparing to measurements obtained on an open field site. And these measurements below
30MHz had been correlated to measurements performed on an OFS.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM No: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.
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4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognize national standards.

4.2. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

Test Item Uncertainty

Conduction emission 3.62dB

Radiation Emission test(include Fundamental
emission) 2.2dB

(9kHz-30MH2)
Radiation Emission test(include Fundamental
emission) 4.00dB
(30MHz-1GH2z)

Radiation Emission test 5.78dB (1GHz-18Gz)
(1GHz to 26GHz)( include Fundamental emission)

5.23dB (18GHz-26Gz)

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

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM No: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.
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5. EQUIPMENT UNDER TEST
5.1. DESCRIPTION OF EUT

EUT Name Conbox
Model SR-700
Radio Technology IEEE802.11b/g/n HT20&HT40

IEEE 802.11b: 2412MHz—2462MHz

IEEE 802.119g: 2412MHz—2462MHz

IEEE 802.11n HT20: 2412MHz—2462MHz

IEEE 802.11n HT40: 2422MHz—2452MHz

IEEE 802.11b: DSSS(CCK)

IEEE 802.11g: OFDM(64QAM, 16QAM, QPSK, BPSK)

Operation frequency

HEETEr IEEE 802.11n HT20: OFDM (64QAM, 16QAM, QPSK,BPSK)

IEEE 802.11n HT40: OFDM (64QAM, 16QAM, QPSK,BPSK)
Power Supply DC 5V
UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM No: 10-SL-F0035

This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.
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5.2. MAXIMUM OUTPUT POWER

Number of Frequency Max PK
Transmit Chains IEE Std. 802.11 (MH2) Channel Number | Conducted Power
(NTX) (dBm)

2 IEEE 802.11b Antl+Ant2 |2412-2462 1-11[11] 17.29
2 IEEE 802.11g Antl+Ant2 [2412-2462 1-11[11] 21.29
2 IEEE 802.11nHT20 MIMO |2412-2462 1-11[11] 17.21
2 IEEE 802.11nHT40 MIMO (2422-2452 3-9[7] 18.73

Remark: For this product, it has two antennas, antennal and antenna2, the 802.11B
SIS0&802.11G SISO modes are use the SISO technical, but the antl and ant2 can transmitter
in the same time under these modes. The 802.11N (HT20 & HT40) uses both the SISO and

MIMO technical.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch

FORM No: 10-SL-F0035

This report shall not be reproduced except in full, without the written approval of UL Verification Services
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5.3. CHANNEL LIST

Channel List for 802.11b/g/n (20 MHz)

Frequenc Frequenc Frequenc Frequenc
Channel quency Channel quency Channel quency Channel quency
(MHZz) (MH2) (MH2z) (MH2z)
1 2412 4 2427 7 2442 10 2457
2 2417 5 2432 8 2447 11 2462
3 2422 6 2437 9 2452 / /
Channel List for 802.11n (40 MHz)
F F F F
Channel requency Channel requenc Channel requency Channel requency
(MHZz) y(MHZ2) (MH2z) (MH2)
3 2422 5 2432 7 2442 9 2452
4 2427 6 2437 8 2447 / /
5.4. TEST CHANNEL CONFIGURATION
Test Mode Test Channel Frequency

WiFi TX(802.11b)

CH1,CHG6,CH11

2412MHz, 2437MHz, 2462MHz

WiFi TX(802.11g)

CH1,CHG6,CH11

2412MHz, 2437MHz, 2462MHz

WiFi TX(802.11n HT20)

CH1,CHG6,CH11

2412MHz, 2437MHz, 2462MHz

WiFi TX(802.11n HT40)

CH3,CHG6,CH9

2422MHz, 2437MHz, 2452MHz

5.5. THE WORSE CASE CONFIGURATIONS

The Worse Case Power Setting Parameter under 2400 ~ 2483.5MHz Band

Test Software MT7662 QAV1.0.2.8
_ Transmit Test Channel
MO&‘C‘E‘SO” Antenna NCB: 20MHz NCB: 40MHz
Number | cH1 | cHe6 | cH11 CH3 CH6 CH9
1 13 13 13
802.11b 5 13 13 13
1 11 11 11
802.11g 2 11 11 11 /
1 9 9 9
802.11n HT20 5 9 9 9
1 9 9 9
802.11n HT40 5 / 9 9 9
UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM No: 10-SL-F0035

This report shall not be reproduced except in full, without the written approval of UL Verification Services

(Guangzhou) Co., Ltd, Song Shan Lake Branch.
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5.6. DESCRIPTION OF AVAILABLE ANTENNAS

Antenna Frequency (MHz) Antenna Type MAX Antenna Gain (dBi)
1 2412-2462 PCB Antenna 3.00
2 2412-2462 PCB Antenna 3.00

Note: Directional gain= 10log[(10%1/2° + 10%2/2%)2 [Nant] =6.01 > 6dBi
Nant: the number of Antenna

Transmit and

Test Mode Receive Mode Description
IEEE 802.11b XI12TX, 2RX | ANT 1, 2 can be used as transmitting/receiving antenna.
IEEE 802.11g XI12TX, 2RX | ANT 1, 2 can be used as transmitting/receiving antenna.

IEEE 802.11n HT20 | [X]2TX, 2RX | ANT 1, 2 can be used as transmitting/receiving antenna.

IEEE 802.11n HT40 | [X]2TX, 2RX | ANT 1, 2 can be used as transmitting/receiving antenna.

Note:
1. Only 802.11n HT20/HT40 support MIMO mode
2. WLAN 2.4G & WLAN 5G can’t transmit simultaneously. (declared by client)

5.7. THE WORSE CASE CONFIGURATIONS

For SISO modes, there are two transmission antennas. The antenna used in any given time can
be either ANTENNA 1 or ANTENNA 2. All antenna ports have the same power; and the
ANTENNA1 and ANTENNAZ2 can transmit at the same time, so only the worst data for
antennal+antenna2 are recorded in the report.

For 2TX MIMO modes, ANTENNA 1 and ANTENNA 2, used at the same time and have the
same power setting, so only the worst MIMO mode test data were recorded in the report.

Worst-case data rates as provided by the client were:

802.11b mode: 1 Mbps
802.11b mode: 6 Mbps
802.11n HT20 mode: MCSO
802.11n HT40 mode: MCSO

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM No: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.
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5.8. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Item Equipment Brand Name Model Name P/N
1 Laptop ThinkPad E550c N/A
I/O CABLES
Cable No Port Connector Type | Cable Type | Cable Length(m) Remarks
1 LAN LAN N/A 1 N/A
2 USB N/A N/A 1 N/A
ACCESSORIES
Iltem Accessory Brand Name Model Name Description
1 N/A N/A N/A N/A
TEST SETUP

The EUT can work in engineering mode with a software through a Laptop.

SETUP DIAGRAM FOR TESTS

USB Cable

EUT

Laptop

LAN Cable

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch

FORM No: 10-SL-F0035

This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.



Q,

REPORT No.: 4788821505-1
Page 14 of 176

6. MEASURING INSTRUMENT AND SOFTWARE USED

Conducted Emissions

Instrument
Used Equipment Manufacturer | Model No. |Serial No.| Last Cal. Next Cal.
M | EMI Test Receiver R&S ESR3 101961 | Dec.10,2018 | Dec.10,2019
m | Two-LineV- R&S ENV216 | 101983 | Dec.10,2018 | Dec.10,2019
Network
g | ArtficalMains | oo o beck | NSLK 8126 | 8126465 | Dec.10,2018 | Dec.10,2019
Networks
Software
Used Description Manufacturer Name Version
] Test Software for Conducted disturbance Farad EZ-EMC Ver. UL-3A1
Radiated Emissions
Instrument
Used Equipment Manufacturer | Model No. |Serial No.| Last Cal. Next Cal.
M [MXE EMI Receiver KESIGHT N9038A MYOSSgOO Dec.10,2018 | Dec.10,2019
o Hyb”dALOg Periodic|  py HLP-3003C | 130960 |Sep.17, 2018 |Sep.17, 2021
ntenna
| Preamplifier HP 8447D 2943’3‘090 Dec.10,2018 | Dec.10,2019
m | EMI Measurement R&S ESR26 | 101377 | Dec.10,2018 | Dec.10,2019
Receiver
| Horn Antenna TDK HRN-0118 130939 |[Sep.17,2018|Sep.17, 2021
m | HighGainHomn | oo obeck | BBHA-9170 | 691  |Aug.11, 2018|Aug.11, 2021
Antenna
¥ |  Preamplifier TDK PA-02-0118 | | 1>-39%"| Dec.10,2018 | Dec.10,2019
| Preamplifier TDK PA-02-2 TI?)(?O%%? Dec.10,2018 | Dec.10,2019
| Loop antenna Schwarzbeck 1519B 00008 |Jan.07, 2019 |Jan.07, 2022
WRCJV8-
M | Band Reject Filter | Wainwright 2325fé§4590- 4 Dec.10,2018 | Dec.10,2019
2533.5-40SS
WHKX10-
| High Pass Filter Wi 2700-3000- 23 Dec.10,2018 | Dec.10,2019
18000-40SS
Software
Used Description Manufacturer Name Version
M | Test Software for Radiated disturbance Farad EZ-EMC Ver. UL-3A1

Other instruments

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.
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Used Equipment Manufacturer [Model No.[ Serial No. Last Cal. Next Cal.
M | Spectrum Analyzer Keysight N9030A |MY55410512| Dec.10,2018 | Dec.10,2019
M Power Meter Keysight N1911A |MY55416024 | Dec.10,2018 | Dec.10,2019
M Power Sensor Keysight U2021XA| MY5100022 | Dec.10,2018 | Dec.10,2019

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.
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7. MEASUREMENT METHODS

No. Test ltem KDB Name Section
1 6dB Bandwidth KDB 558074 D01 15.247 8.2
Meas Guidance v05r02 )
KDB 558074 D01 15.247
2 Peak Output Power Meas Guidance vO5r02 8.3.1.3/8.3.2.3
. KDB 558074 D01 15.247
3 Power Spectral Density Meas Guidance vO5r02 8.4
4 Out-of-band emissions in non- KDB 558074 D01 15.247 85
restricted bands Meas Guidance v05r02 )
5 Out-of-band emissions in restricted KDB 558074 D01 15.247 8.6
bands Meas Guidance v05r02 )
KDB 558074 D01 15.247
6 Band-edge Meas Guidance v05r02 8.7
7 Conducted Emission Test For AC ANSI C63.10-2013 6.2
Power Port
8 99% Bandwidth ANSI| C63.10-2013 6.9.3

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch

FORM No: 10-SL-F0035

This report shall not be reproduced except in full, without the written approval of UL Verification Services
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8. ANTENNA PORT TEST RESULTS
8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only

PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method

TEST SETUP

EUT Attenuator Spectrum Analyser

TEST ENVIRONMENT

Temperature 20°C Relative Humidity  [56%
Atmosphere Pressure 101kPa Test Voltage DC 5.0V
RESULTS
ANTENNA1
Duty Dut Duty Cycle T Final
Mode On Time | Period Cycle c cl)cle Correction | Minimum setting
(msec) (msec) X (3.%) Factor VBW For VBW
(Linear) (dB) (KHz) (KHz)
11b 1TX 20.27 20.27 1 100 0 0.049 0.01
11g 1TX 20.27 20.27 1 100 0 0.049 0.01
11n HT20 20.27 20.27 1 100 0 0.049 0.01
11n HT40 20.27 20.27 1 100 0 0.049 0.01

Note:

Duty Cycle Correction Factor=10log (1/x).

Where: x is Duty Cycle (Linear)

Where: T is On Time

If that calculated VBW is not available on the analyzer then the next higher value should be used.
Antenna 1 and Antenna 2 has the same duty cycle, only ANT 1 data show here.

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM No: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.
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11b ON TIME AND DUTY CYCLE MID CH
mﬁm' l + Frequency v |- -
KEYSIGHT Input RF Input Z- 50 0 #Alten 40 dB PNO: Fast #Avg Type: Power (RMS)
RL > Coupling: D C ions: OFf ~ Preamp: Off Gate: Off Trig: Free Run
Aligr Freq Ref: Int (S) IF Gain: Low
Sig Track: Off

Ref Level 23.00 dBm
Zero Span

Start Freq
2.437000000 GHz

Stop Freq
2.437000000 GHz

AUTO TUNE
Center 2437000000 GHz #Video BW 8,0 MHz*
Res BW 8 MHz

5 Marker Table v

Mode Trace Scale Function Function Width Function Value

ISR

May 05, 201
900 ? S

ON TIME AND DUTY CYCLE MID CH

MSS‘AM1  + Frequency v - -
KEYSIGHT Input RE Input Z: 50 Q #Aften: 40 dB PNO: Fast #Awg Type: Power (RMS)

AL . Coupling Corections: Of  Preamp: Off Gate: Off Trig: Free Run (Center Frequency Settings
Align- Al

Freq Ref: Int (S) IF Gain: Low
Sig Track: Off

1 Spectrum

Scale/Div 10 dB Ref Level 23.00 dBm Swept Span
Zero Span

Center 2.437000000 GHz #Video BW 8.0 MHZ
Res BW 8 MHz

5 Marker Table v

Mode Trace Scale X Function Function Width Function Value

® oW

[ | May 05, 2019
=- 2') F . ? 4?2{4:48‘%1
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11n HT20 ON TIME AND DUTY CYCLE MID CH

Frequency v - -

#Aften: 40 dB ¥ ( o
Corections: Of  Preamp: Off Gi nier Frequency Setiings
RF  FreqRef Int (S)
Sig Track: Off
1 Spectrum
Scale/Div 10 dB Ref Level 23.00 dBm Swept Span
Zero Span

2437000000 GHz
Stop Freq
2437000000 GHz

Center 2.437000000 GHz #Video BW 8.0 MHZ
Res BW 8 MHz

5 Marker Table v

Mode Trace Scale X Function Function Width Function Value

® oW

May 05, 2019
2‘) F . ? thZESAPM

11n HT40 ON TIME AND DUTY CYCLE MID CH

KEYSIGHT Input RE Input Z: 50 Q #Aften: 40 dB PNO: Fast #Awg Type: Power (RMS)
Coupling Corections: Of  Preamp: Off Gate: Off Trig: Free Run (Center Frequency Settings

RE > Align- A Freq Ref: Int (S) IF Gain: Low
Sig Track: Off

1 Spectrum

Scale/Div 10 dB Ref Level 23.00 dBm Swept Span

Zero Span

Center 2.437000000 GHz #Video BW 8.0 MHZ
Res BW 8 MHz

5 Marker Table v

Mode Trace Scale X Function Function Width Function Value

® oW

2l THEEE:
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8.2. 6dB DTS BANDWIDTH AND 99% OCCUPIED BANDWIDTH

LIMITS

CFR 47 FCC Part15 (15.247) Subpart C
ISED RSS-247 ISSUE 2

Section Test ltem Limit Frequency Range
(MH2z)

CFR 47 FCC 15.247(a)(2) .
ISED RSS-247 5.2 (a) 6 dB Bandwidth | > 500KHz 2400-2483.5

0, H .
ISED RSS-Gen Clause 6.7 99% Occupied For reporting

Bandwidth purposes only. 2400-2483.5

TEST PROCEDURE
Connect the UUT to the spectrum analyser and use the following settings:
Center Frequency The centre frequency of the channel under test
Detector Peak
RBW For 6dB Bandwidth :100K

For 99% Occupied Bandwidth :1% to 5% of the occupied bandwidth
VBW For 6dB Bandwidth : 23 x RBW

For 99% Occupied Bandwidth : approximately 3xRBW
Trace Max hold
Sweep Auto couple

Allow the trace to stabilize and measure the maximum width of the emission that is constrained
by the frequencies associated with the two outermost amplitude points (upper and lower

frequencies) that are attenuated by 6 dB and 99% relative to the maximum level measured in
the fundamental emission.

TEST SETUP
EUT Attenuator Spectrum Analyser
UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM No: 10-SL-F0035
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TEST ENVIRONMENT

Temperature 20°C Relative Humidity  [56%
Atmosphere Pressure 101kPa Test Voltage DC 5.0V
RESULTS

8.2.1. 802.11b SISO MODE

ANTENNA1
Channel 6dB bandwidth 99% bandwidth Limit Result
(MHz) (MHz) (kHz)
Low 9.063 14.19 =500 Pass
Middle 9.556 14.17 =500 Pass
High 9.556 14.25 =500 Pass

6 dB BANDWIDTH LOW CH

Frequency v |- -

KEYSIGHT Input RE Input Z: 50 0 Atten 40 dB Tng Free Run  Center Freq 2412000000 GHz
AL - Coupling: DC Comections: OF  Preamp: Off Gate: Off Avg|Hold: 1010 LeLE TR Setfings
Align: Aulo/No RF Freq Ref: Int (S) #F Gain:Low  Radio Sid: None 2.412000000 GHz

€ Ref Lvl Offset 8.05 dB

Scale/Div 10.0 dB Ref Value 30.00 dBm

’T

ety
AT ;L'LA*J-.-‘-J,H

VMY

Center 2.412 GHz #\Video BW 300.00 kHz
#Res BW 100.00 kHz Sweep Time 4.27 ms (8001 pts))

2 Metrics

Occupied Bandwidth
14,145 MHz Total Power

Transmit Freq Error 165.55 kHz % of OBW Power
x dB Bandwidth 9.063 MHz xdB

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM No: 10-SL-F0035
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6 dB BANDWIDTH MID CH

KEYSIGHT Input RF Input Z- 50 0 Atten” 40 dB Tng Free Run  Center Freq 2 437000000 GHz
pling: D Corecfions: Of  Preamp: Off Off AvgHold: 10110 Center[]:?::ﬂuuegcy

RF  FreqRef: Int (S) #F Gain: Low Radio Std: None

Ref Lvl Offset 7.62 dB
Ref Value 30.00 dBm

‘W

ot ‘AJ.J\"‘ ‘,*'-‘\.’.w_ud Yy
L

l"'"'"‘“
/

#Video BW 300.00 kHz
Sweep Time 4.27 ms (8001 pts))

Occupied Bandwidth
14.116 MHz Total Power 17.9dBm

Transmit Freq Error 152.98 kHz % of OBW Power
x dB Bandwidth 9.556 MHz xdB

el EEE

6 dB BANDWIDTH HIGH CH

Input Z 50 O Atten” 40 dB Tng: Free Run Center Freq: 2 462000000 GHz
Corrections' Off  Preamp: Off Gate: OF AvgHold: 10110
RF  FreqRef: Int (S) #F Gain: Low Radio Std: None

Ref Lvl Offset 8.01 dB
Ref Value 30.00 dBm

1

e
I V B
T

N,
T e P

#Video BW 300.00 kHz Span 40 MHz
Sweep Time 4.27 ms (8001 pts))

Occupied Bandwidth
14.230 MHz Total Power 19.0 dBm

Transmit Freq Ermor 2 iz % of OBW Power
¥ dB Bandwidth .556 MHz xdB

May 05,2019
a B') F . ? 4?¥9:1E‘PM
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99%BANDWIDTH LOW CH
ﬁ Frequency

Input Z 50 O Atten 40 dB Tng: Free Run Center Freq: 2412000000 GHz CeTie Eroaene
Corections: OF  Preamp: OF Gate: OF AvglHold: 10/10 it el O Scifings
Freq Ref: Int (S) 4 X Radio Std: None 2.412000000 GHz

Span
Ref Lvl Offset 8.05dB 40.000 MHz

Ref Value 30.00 dBm

o
o A e

Center 2.412 GHz #\Video BW 620.00 kHz $Span 40 MHz
#Res BW 200.00 kHz Sweep Time 1.07 ms (8001 pts))

Occupied Bandwidth
14,186 MHz Total Power 16.0dBm

Transmit Freq Error 172.06 kHz % of OBW Power
x dB Bandwidth 10.03 MHz xdB

REREE

99% BANDWIDTH MID CH

Frequency v |- -

KEYS|GHT Input RF Input Z- 50 0 Aften: 40 dB Trig: Free Run Center Freq 2 437000000 GHz
RL Couping DG~ Comections OF  Preamp OF  Gate: OFF AvglHold: 1010 Center Frequency  REETTRE
gn: ¢ RF Freq Ref: Int () #F Gain: Low Radio Std: None 2437000000 GHz

Span
Ref Lvl Offset 7.62 dB 40.000 MHz

Scale/Div 10.0 dB Ref Value 30.00 dBm

P
e e

#Video BW 620.00 kHz
Sweep Time 1.07 ms (8001 pts)

Occupied Bandwidth

14.168 MHz Total Power 16.2dBm
Transmit Freq Error 166.05 kHz % of OBW Power 99.00 %
x dB Bandwidih 9.180 MHz xdB

R ?
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99% BANDWIDTH HIGH CH

KEYSIGHT !Input RF Input Z: 50 0 Aften: 40 dB Trig: Free Run  Center Freq: 2462000000 GHz
ng Corections Off  Preamp: Off Gale: OFf AvglHold: 10110 (Center Frequency Seffings
Alig )RF Freq Ref Int (S) #F Gain'low  Radio Sid None 2.462000000

Span
JEEL Ref Ll Offset 8.01 dB 40.000 MHz

Scale/Div 10.0 dB Ref Value 30.00 dBm

o
e A e e 1 B e i B e

Center 2.462 GHz #Video BW 620,00 kHz Span 40 MHz|
#Res BW 200.00 kHz Sweep Time 1.07 ms (8001 pts),

Occupied Bandwidth
14.251 MHz Total Power 17.2dBm

Transmit Freq Eror 131.5: % of OBW Power
x dB Bandwidth 961 xdB

TRl TR

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM No: 10-SL-F0035
This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.



REPORT No.: 4788821505-1
Page 25 of 176

ANTENNA2
Channel 6dB bandwidth 99% bandwidth Limit Result
(MH2z) (MH2) (kHz)
Low 9.063 14.32 =500 Pass
Middle 9.556 14.35 =500 Pass
High 9.556 14.32 =500 Pass
6 dB BANDWIDTH LOW CH
Frequency v - -
Corchos OF Py OF Cae OF  Agbog b0 [ComerFeency PSS
JNo RF  Freq Ref: Int (S) #FGain:Low  Radio Std: None 2.412000000 GHz
Ref Lvl Offset 8.05 dB
Ref Value 30.00 dBm
’T
l’" ),._L'..n-*.ﬁ#.‘hf.'w\.’—-&.u_g T
#Video BW 300.00 kHz
Sweep Time 4.27 ms (8001 pts))
Occupied Bandwidth
14.303 MHz Total Power 18.3dBm
Transmit Freq Error 165.61 kHz % of OBW Power 99.00 %
x dB Bandwidth 9.075 MHz xdB 5.00d8
TRlE R B
UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM No: 10-SL-F0035
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6 dB BANDWIDTH MID CH

Input Z: 50 O Atten: 40 dB
Corrections' Off  Preamp: Off
RF  FreqRef: Int (S)

Frequency v |- -

Center Freq: 2 437000000 GHz Center Fi
AvglHokd >1010 merFrequency B
Radio Std: None 2.437000000 GH.

Ref Lvl Offset 7.62 dB
Ref Value 30.00 dBm

iy o
[

#Video BW 300.00 kHz

Occupied Bandwidth
14.326

Transmit Freq Emmor 197.04 kHz
x dB Bandwidth 9.550 MHz

TREOEER

Sweep Time 4.27 ms (8001 pts))

Total Power 19.1 dBm

% of OBW Power 99.00 %
xdB -£6.00dB

SolL ISR

6 dB BANDWIDTH HIGH CH

KEYSIGHT Input RF IputZ 500 Aten 4008
ling Corrections' Off  Preamp: Off

Frequency v |- -

Tng: Free Run Center Freq: 2 462000000 GHz Center Fi
Gate: OF AvglHold: 10110 Mererequency g
#F Gain:Low  Radio Std: None 2462000000 GH

Ref Lvl Offset 8.01 dB
Ref Value 30.00 dBm

ﬂ

N RIEVETH
o it i
/ u

#Video BW 300.00 kHz

Occupied Bandwidth
14.268 MHz

Transmit Freq Ermor
¥ dB Bandwidth

May 05,2019
a B') F . ? 4?9:39‘%1

Sweep Time 4.27 ms (8001 pts))

Total Power 18.7 dBm

% of OBW Power 99.00 %
xdB -£6.00dB

Sl TASSIr
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99%BANDWIDTH LOW CH
ﬁ Frequency

Input Z 50 O Atten 40 dB Tng: Free Run Center Freq: 2412000000 GHz CeTie Eroaene
Corections: OF  Preamp: OF Gate: OF AvglHold: 10/10 it el O Scifings
Freq Ref: Int (S) 4 X Radio Std: None 2.412000000 GHz

Span
Ref Lvl Offset 8.05dB 40.000 MHz

Ref Value 30.00 dBm

e
A A e

Center 2.412 GHz #\Video BW 620.00 kHz
#Res BW 200.00 kHz Sweep Time 1.07 ms (8001 pts))

Occupied Bandwidth
14,320 MHz Total Power 16.4dBm

Transmit Freq Ermor 3.18 K % of OBW Power
¥ dB Bandwidth .05 MHz xdB

RENREE

99% BANDWIDTH MID CH

Frequency v |- -

KEYS|GHT Input RF Input Z- 50 0 Aften: 40 dB Trig: Free Run Center Freq 2 437000000 GHz
RL Couping DG~ Comections OF  Preamp OF  Gate: OFF AvglHold: 1010 Center Frequency  REETTRE
gn: ¢ RF Freq Ref: Int () #F Gain: Low Radio Std: None 2437000000 GHz

Span
Ref Lvl Offset 7.62 dB 40.000 MHz

Scale/Div 10.0 dB Ref Value 30.00 dBm

Do,

#ideo BW 620.00 kHz Span 40 MHz
Sweep Time 1.07 ms (8001 pts)

Occupied Bandwidth
14.345 MHz Total Power

Transmit Freq Error 185.78 kHz % of OBW Power
x dB Bandwidih 10.05 MHz xdB

R ?
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99% BANDWIDTH HIGH CH

ﬁ Frequency v - -
Input Z: 50 @ Atten: 40 dB Tng: Free Run Center Freq: 2.462000000 GHz Center F
q Corections: O  Preamp: Off Gate: OF Avg[Hold>10/10 el eqtency Settings
Auto/No RF Freq Ref: Int (S) #F Gain'low  Radio Sid None 2.462000000 GHz

Span
JEEL Ref Ll Offset 8.01 dB 40.000 MHz

Scale/Div 10.0 dB Ref Value 30.00 dBm

-
e i

Center 2.462 GHz #Video BW 620.00 kHz
#Res BW 200.00 kHz Sweep Time 1.07 ms (8001 pts|

Occupied Bandwidth

14319 MHz Total Power 16.9 dBm
Transmit Freq Eror 200.22 kHz % of OBW Power 99.00 %
x dB Bandwidth 10.05 MHz xdB £6.00dB

el
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8.2.2. 802.11g SISO MODE
ANTENNA1
6dB bandwidth 99% bandwidth Limit
Channel Result
(MH2z) (MH2) (kHz)
Low 16.31 16.37 =500 Pass
Middle 16.31 16.35 =500 Pass
High 16.31 16.36 =500 Pass
6 dB BANDWIDTH LOW CH
RS o 00 Cociors 01 P OF Ca0r g 0t0 o [conerFroqency P
W ax Align’ Auto/No RF  Freq Ref: Int (S) #F Gain:Low  Radio Std: None 2.412000000 GHz
e Ref Lyl Offset 8.05 dB
Scale/Div 10.0 dB Ref Value 30.00 dBm
_ {7 _
J,..-.w..w.w.‘dv"v\»‘“"’""'lr,"""“'“""*’"‘"‘-‘wn\n-m,-.a“\
mm-«.ww..-.-‘m-fw‘r-im-'*"’r‘ I I \\""f-Wl-mrmmhkw\
Center 2.412 GHz ] #Video BW 300.00 kHz ] Span 40 MHz
#Res BW 100.00 kHz Sweep Time 4.27 ms (8001 pts)
Occupied Bandwidth
16.312 MHz Total Power 15.1 dBm
Transmit Freq Error 162.28 % of OBW Power 99.00 %
x dB Bandwidth 16.31 MHz xdB 6.00dB
DOl ? e e @ ::
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6 dB BANDWIDTH MID CH

Input Z: 50 O Atten: 40 dB
Corrections' Off  Preamp: Off

RF  FreqRef: Int (S)

Frequency v |- -

Center Freq: 2 437000000 GHz Center Fi
AvglHold: 10110 merFrequency B
Radio Std: None 2.437000000 GH.

Ref Lvl Offset 7.62 dB
Ref Value 30.00 dBm

,.urf".l-twal,m-.'ﬂnwfj\‘ i s shcsn

N

#Video BW 300.00 kHz

Occupied Bandwidth
16.298 MHz

Transmit Freq Emmor 155.73 kHz
x dB Bandwidth 16.31 MHz

TRIEOEE=R

Sweep Time 4.27 ms (8001 pts))

Total Power 15.4 dBm

% of OBW Power 99.00 %
xdB -£6.00dB

SolL ISR

6 dB BANDWIDTH HIGH CH

Input Z- 50 Atien 40 dB

Corrections:
RF  FreqRef: Int (S)

Trig: Free Run Center Freq: 2 462000000 GHz

Frequency v - -

Gale: OF AvglHold 1040 Center Frequency BTN

#FGan:Low  Radio Std: None 2.462000000 GHz

Ref Lvl Offset 8,01 dB
Ref Value 30.00 dBm

.'l

. _w..m.,..».—-MMM-IJAW.*-J.W.‘...»M Nt

b AE

Center 2.462 GHz #Video BW 300.00 kHz

#Res BW 100.00 kHz

Qccupied Bandwidth
16.314 MHz

Transmit Freq Error 152.90 kHz
x dB Bandwidth 16.31 MHz

| May 05, 2019
=. q r’ . ? ;;6:36PP\1

Sweep Time 4.27 ms (8001 pts)

Total Power

% of OBW Power
xdB
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99% BANDWIDTH LOW CH
%]

Frequency v

Center Freq: 2 412000000 GHz
Avg|Hold: 10110
Radio Std: None

Atten: 40 dB
Preamp: Off

Tnig: Free Run
Gate: Off
#F Gain: Low

Input Z- 50 Q
0 Gorrections: Off
Align: Auto/No RF  Freq Ref: Int (S)

Center Frequency
2412000000 GHz

Span
40.000 MHz

Settings

Ref Lvl Offset 8.05 dB
Ref Value 30.00 dBm

.
¢ N,

.
N =

Center 2.412 GHz
#Res BW 200.00 kHz

;
B e TS —

Span 40 MHz
Sweep Time 1.07 ms (8001 pts)

#Video BW 620.00 kHz

2 Metrics

Qccupied Bandwidth

16.365 MHz 15.2dBm

Total Power

% of OBW Power
xdB

163.89 kHz
16.18 MHz

Transmit Freq Error
% dB Bandwidth

== 2') rs . ? I-.ﬂayOI?j.BEPms

99%BANDWIDTH MID CH
S,

Center Frequency
2.437000000 G

Span
40.000 MHz

Frequency v - -

Center Freq: 2 437000000 GHz
Avg|Hold>1010
Radio Std: None

Aten: 40 dB
Preamp: Off

Input Z- 50 0
Corrections: Off
o RF Freq Ref: Int (S)

Settings

Ref Lvl Offset 7.62 dB
Ref Value 30.00 dBm

]

e

W b
it o
[ AW sttt

$Span 40 MHz
Sweep Time 1.07 ms (8001 pts))

Center 2.437 GHz #\Video BW 620.00 kHz

#Res BW 200.00 kHz

2 Metrics

Occupied Bandwidth
16.350 MHz 15.5dBm
99.00 %
£.00d8

Total Power

% of OBW Power
xdB

166.73 kHz
15.94 MHz

Transmit Freq Emmor
¥ dB Bandwidth

May 05,2019 x
()

RGN bt o
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99% BANDWIDTH HIGH CH

¢ Frequency v |- -
Input Z: 50 @ Atten: 40 dB ig: Free Center Freq: 2.462000000 GHz Center Fi
Corections: Off ~ Preamp: Off Avg|Hold >10110 nter Frequency Seffings
F FreqRef Int (S) ; : Radio Sid: None 2462000000 GHz

Span
Ref Lvl Offset 8.01 dB 40.000 MHz

Ref Value 30.00 dBm

R > 1
i AR, O
s

[

v
" neieintshe 8

Center 2.462 GHz #Video BW 620.00 kHz
#Res BW 200.00 kHz Sweep Time 1.07 ms (8001 pts|

Occupied Bandwidth
16.364 MHz Total Power 16.4 dBm

Transmit Freq Error 155.48 kHz % of OBW Power 99.00 %
x dB Bandwidth 16.05 MHz xdB -$6.00dB

LT i iHE 2
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ANTENNAZ2
6dB bandwidth 99% bandwidth Limit
Channel Result
(MHz) (MHz) (kHz)
Low 16.28 16.41 2500 Pass
Middle 16.30 16.40 =500 Pass
High 16.34 16.40 =500 Pass
6 dB BANDWIDTH LOW CH
Q Frequency v - -
Input Z- 50 0 Atten” 40 dB Tnig: Free Run Center Freq: 2 412000000 GHz
C Corrections O Preamp: Of Gate: Off AvglHold: 10/10 (Center Frequency Settings
Alig #F Gain:Low  Radio Std: None 2412000000 GHz
Span
1 Graph Ref Lvl Offset 8.05 dB Mkr1 2.4130 GHz 40,000 MHz
Scale/Div 10.0 dB Ref Value 30.00 dBm -2.91 dBm
’T
.M‘«*’-'Vﬁ""‘"""""Mwﬁ‘!"“m‘“"ﬂ"ﬂ""’“ﬂ"%u“
J«J‘
rM»\w*m'mmww'IMJ\W"
Center 2.412 GHz #Video BW 300.00 kHz
#Res BW 100.00 kHz Sweep Time 4.27 ms (8001 pts)
Qccupied Bandwidth
16.358 MHz Total Power 15.6 dBm
Transmit Freq Ermor 5 z % of OBW Power 99.00 %
X dB Bandwidth z £6.00dB
May 05, 201 Y
== E') rﬂ . ? 4?;2:32 PM “l‘: @ K%
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6 dB BANDWIDTH MID CH

KEYSIGHT Input RF Input Z- 50 0 Atten” 40 dB Tng Free Run  Center Freq 2 437000000 GHz
pling D Comections OF  Preamp: OF Gate: OF Avg[Hold: 10110 (Center Frequency Setlings
RF Freq Ref: Int (S) #FGain:Low  Radio Std: None 000000 G

Ref Lvl Offset 7.62 dB
Ref Value 30.00 dBm

"\
I i TP |
g
. b
e R
WMMHWWWW{‘ T | S vy

#Video BW 300.00 kHz Span 40 MHz
Sweep Time 4.27 ms (8001 pts))

Occupied Bandwidth
16.333 MHz Total Power 16.4 dBm

Transmit Freq Emmor 4 kHz % of OBW Power
¥ dB Bandwidth xdB

wOC Ml ? R

6 dB BANDWIDTH HIGH CH

Frequency
Input Z- 50 O Atten: 40 dB Trig: Free Run Center Freq: 2.462000000 GHz Center Fi
Comections: Off  Preamp: Off Gale: Off Avg|Hold 10/10 NIer Frequency
F FreqRef Int(S) #F Gainlow  Radio Std None 2.462000000 GHz

Span
Ref Lvl Offset 8.01dB Mkr1 2.4643 GHz

Ref Value 30.00 dBm

"l

kit | et e

7
m»wm\wwn*‘."‘"“"”"}"w

Center 2.462 GHz #Video BW 300.00 kHz
#Res BW 100.00 kHz Sweep Time 4.27 ms (8001 pts)

Qcceupied Bandwidth
16.354 MHz Total Power

Transmit Freq Error 169.38 kHz % of OBW Power
x dB Bandwidth 16.34 MHz xdB

] May 05, 2019
=. q (3 . ? 4.57:08 PM
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99% BANDWIDTH LOW CH
Q Frequency v

Input Z- 50 0 Atten: 40 dB Tnig: Free Run Center Freq: 2 412000000 GHz oo omEne
g Cormections: OF  Preamp: Off Gate: Off Avg|Hold>10/10 oy, Settings
Align: Auto/No RF Fraq Ref: Int (S) #F Gain:Low  Radio Std: None 2412000000 GHz

Span
Ref Lvl Offset 8.05 dB 40.000 MHz

Ref Value 30.00 dBm

_— ‘m\.,,ua.'.\w“ﬂ“‘-\\.ﬂ»-h—&a-w.mn,’*w.-'-w\uﬁ- ~rh,
7 \“\.,

g
7

A Mt i, R
et Aehloghel et L.

Center 2.412 GHz #\Video BW 620.00 kHz Span 40 MHz
#Res BW 200.00 kHz Sweep Time 1.07 ms (8001 pts)

2 Metrics

Qccupied Bandwidth
16.407 MHz Total Power 15.9dBm

Transmit Freq Ermor 166.78 kHz % of OBW Power
% dB Bandwidth 15.89 MHz xdB

May 05, 2019
== E') rs . ? 5?1’7:04;

99%BANDWIDTH MID CH

ﬁ Frequency v - -
Input Z 50 O Atten 40 dB Center Freq: 2 437000000 GHz CeTie Eroaene
Corections: OF  Preamp: OF Gate: OF AvglHold: 10/10 it el O Scifings
0RF Freq Ref: Int(S) in: Radio Std: None 2.437000000 G

Span
Ref Lvl Offset 7.62 dB 40.000 MHz

Ref Value 30.00 dBm

e s
/ N
. -

et e, -
el A g

Center 2.437 GHz #\Video BW 620.00 kHz $Span 40 MHz
#Res BW 200.00 kHz Sweep Time 1.07 ms (8001 pts))

2 Metrics

Occupied Bandwidth
16.402 MHz Total Power 16.6dBm

Transmit Freq Error 42 kHz % of OBW Power 99.00 %
x dB Bandwidth . z xdB -6.00dB

May 05,2019 x
== B'] F . ? 5?}1[8:08‘}'-‘ “[: % ()
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99%BANDWIDTH HIGH CH
Analyzert | . ﬁ Frequency v - -

Spectrum.
Occupied BW
KEYSIGHT !Input RF Input Z- 50 0 Atten 40 dB Tng Free Run  Center Freq 2462000000 GHz
Coupling Corections' OF  Preamp: Off C Avg[Hold: 10110 (Center Frequency
an: F FreqRef: Int(S) ! : Radio Std: None 2.462000000 GHz

Span
Ref Lvl Offset 8.01 dB 40.000 MHz

Ref Value 30.00 dBm

Settings

i I R e s i

/A

i

5
[EPPRR = ot

Center 2.462 GHz #\Video BW 620.00 kHz
#Res BW 200.00 kHz Sweep Time 1.07 ms (8001 pts))

Occupied Bandwidth
16.398 MHz Total Power 16.4dBm

Transmit Freq Ermor 3 z % of OBW Power 99.00 %
x dB Bandwidth 5.96 MHz xdB -6.00dB

RO i
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8.2.3. 802.11n HT20 MIMO MODE

ANTENNA1
6dB bandwidth 99% bandwidth Limit
Channel Result
(MH2z) (MH2) (kHz)
Low 17.56 17.5 =500 Pass
Middle 17.55 17.56 =500 Pass
High 16.93 17.54 =500 Pass
6 dB BANDWIDTH LOW CH
mm Frequency v - -
T B oc  Comrowor Pomon  Gieor g [coue ey P
Align: Auto/No RF Freq Ref: Int (S) #F Gain:Low  Radio Std: None 2.412000000 GHz
EED Ref Lvl Offset 8.05 dB
Ref Value 30.00 dBm
‘Mq-rwwa\»mwl‘vv"r
Center 2.412 GHz #Video BW 300.00 kHz
#Res BW 100.00 kHz Sweep Time 4.27 ms (8001 pts))
2 Metrics
Occupied Bandwidth
17.522 MHz Total Power 11.3dBm
Transmit Freq Error B3 kHz % of OBW Power 99.00 %
x dB Bandwidth . xdB 5.00d8
RIEOREED B[
UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM No: 10-SL-F0035

This report shall not be reproduced except in full, without the written approval of UL Verification Services
(Guangzhou) Co., Ltd, Song Shan Lake Branch.




REPORT No.: 4788821505-1
) Page 38 of 176

6 dB BANDWIDTH MID CH

Frequency v |- -

Input Z: 50 O Atten: 40 dB Center Freq 2. 437000000 GHz B TS
Corecfions: Of  Preamp: Off ¢ Avg|Hold: 10/10 [Biency Setlings
RF FreqRef: Int (5) i : Radio St None 2437000000 GH

Ref Lvl Offset 7.62 dB
Ref Value 30.00 dBm

h"\_“wg_u\nvkwﬂ"v -‘-1u_r‘\"'f-ssm~m,mm, L,

i

w'w,mmqmvm«w»*f

#Video BW 300.00 kHz
Sweep Time 4.27 ms (8001 pts))

Occupied Bandwidth
17.522 MHz Total Power 11.6 dBm

Transmit Freq Error .99 kHz % of OBW Power 99.00 %
x dB Bandwidth . xdB -£6.00dB

May 05,2019 > ALY
" B'] F . ? 4?;2:03‘}'-‘!\‘1 “[: @ ()

6 dB BANDWIDTH HIGH CH

Frequency v |- -

Input Z: 50 @ Aften 40 dB Trig: Free Run Center Freq: 2 462000000 GHz Center
Comections OF  Preamp: OF  Gale: OF AvglHold: 10/10 el FEquency BT
NoRF  Freq Ref: Int (S} : ‘low  RadioStd: None 2.462000000 GH

Ref Lvl Offset 8.01 dB
Ref Value 30.00 dBm

’T

¥

T FTSRFRE PR, KAy

Center 2.462 GHz #\Video BW 300.00 kHz
#Res BW 100.00 kHz Sweep Time 4.27 ms (8001 pts)

Occupied Bandwidth
17.517 MHz Total Power 12.7 dBm

Transmit Freq Ermor %% of OBW Power 99.00 %
x dB Bandwidth xdB -6.00dB

| May 05,2019 [ 1] % x A
ﬁ (‘H . ? 43417PM a3 ()
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99%BANDWIDTH LOW CH

Frequency v - -

Input Z- 50 0 Atten- 40 dB Tng: Free Run Center Freq: 2 412000000 GHz
Corrections: Off  Preamp: Off Gate: Off Avg|Hold: 10/10
#F Gain: Low Radio Std: None

Center Frequency Seitings

Ref Lvl Offset 8.05 dB
Ref Value 30.00 dBm

Fd
AR T LIS RO

Center 2.412 GHz #Video BW 620.00 kHz Span 40 MHz
#Res BW 200.00 kHz Sweep Time 1.07 ms (8001 pts)

Qccupied Bandwidth
17.547 MHz Total Power 10.8 dBm

Transmit Freq Eror 169.92 kHz % of OBW Power 99.00 %
xdB Bandwidth 17.46 MHz xdB £.00d8

May 05, 2019 AV
== q F . ? ;Y 1?‘PM ) “.: g (R

99% BANDWIDTH MID CH

Q Frequency v - -
Input Z- 50 0 Atten- 40 dB Tnig: Free Run Center Freq: 2 437000000 GHz Center Fi
: Off Avg|Hold>10110 NiETFrequency’ e
Radio Std: None 2 437000000 GHz

Span
Ref Lvl Offset 7.62 dB 40.000 MHz

Ref Value 30.00 dBm

Comections: Of ~ Preamp: Off Gi
iF FregRef: Int (S)

gt e Ay NN o, L

A

¥

7
it R g T

Center 2.437 GHz #Video BW 620.00 kHz Span 40 MHz
#Res BW 200.00 kHz Sweep Time 1.07 ms (8001 pts)

2 Metrics

Qccupied Bandwidth
17.555 MHz Total Power 10.8 dBm

Transmit Freq Eror 3. % of OBW Power
% dB Bandwidth T. xdB
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99% BANDWIDTH HIGH CH
ﬁ Frequency v - -

Input Z- 50 O Atten” 40 dB Tng: Free Run Center Freq: 2 462000000 GHz e e
Comecfions: Of  Preamp: Off Gate: OFf AvglHold: 10110 requency Seffings
)RF Freq Ref. Int (S) #F Gain: Low  Radio Std: None 2462000000

Span
Ref Lvl Offset 8.01 dB 40.000 MHz

Ref Value 30.00 dBm

s W.\,.u-,.wnw‘-wW\-‘-'WvV\-n-.ﬂﬂ-.,q,_,»u_

i

#

/
P e

#Video BW 620.00 kHz Span 40 MHz
Sweep Time 1.07 ms (8001 pts)

Occupied Bandwidth
17.544 MHz Total Power

Transmit Freq Error 7. % of OBW Power
x dB Bandwidth . xdB

TR
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ANTENNA2
Channel 6dB bandwidth 99% bandwidth Limit Result
(MHz) (MHz) (kHz)
Low 17.52 17.55 =500 Pass
Middle 17.52 17.57 =500 Pass
High 17.55 17.56 =500 Pass

KEYSIGHT Input RE

AL - Coupling: DC

Align.

1Graph
Scale/Div 10.0 dB

/No RF  Freq Ref: Int (S)

6 dB BANDWIDTH LOW CH

Adten: 40 dB
Preamp: Off

Input Z: 50 0
Corrections: Off

Trig: Free Run
Gate: O
#IF Gain: Low

Ref Lvl Offset 8.05 dB
Ref Value 30.00 dBm

’T

Frequency v |- -
Center Frequency Setiings
2.412000000 GHz
Span
40.000 MHz

Genter Freq: 2.412000000 GHz
AvglHokd >1010
Radio Std: None

Mkr1 2.4111 GHz

e "\v" i

M,F

.mmwm«mw.m.wﬂw\r‘r

Center 2.412 GHz
#Res BW 100.00 kHz

Occupied Bandwidth

17.529 MHz

Transmit Freq Eror
x dB Bandwidth

TRIEE

o | 45936PM

#Video BW 300.00 kHz

Total Power

% of OBW Power

xdB

May 05, 2018

Span 40 MHz
Sweep Time 4.27 ms (8001 pts),

11.5dBm

99.00 %
-6.00dB

A
(A

DY
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6 dB BANDWIDTH MID CH

Frequency v |- -

Input Z: 50 O Atten: 40 dB Center Freq 2. 437000000 GHz B TS
Corecfions: Of  Preamp: Off ¢ Avg|Hold>10/10 [Biency Setlings
RF FreqRef: Int (5) i : Radio St None 2437000000 GH

Ref Lvl Offset 7.62 dB
Ref Value 30.00 dBm

e
mw'uﬂﬂwwwwﬂ*l.ﬂv PO  tpum

7

s

¥

-

T e

#Video BW 300.00 kHz
Sweep Time 4.27 ms (8001 pts))

Occupied Bandwidth
17.526 MHz Total Power 12.3dBm

Transmit Freq Error 3.42 kHz % of OBW Power 99.00 %
x dB Bandwidth 5 xdB -£6.00dB

May 05,2019 > ALY
" B'] F . ? 5?%1:55‘}'-‘!\‘1 “[: @ ()

6 dB BANDWIDTH HIGH CH

Occupied BW ' y + Frequency
KEYSIGHT !Input RF Input Z: 50 0 Aften: 40 dB Trig: Free Run  Center Freq: 2462000000 GHz

RL o g DI Corrections: Off  Preamp: Off Avg|Hold: 10110

Align- Aulo/No RF  Freq Ref: Int (S) E: - Radio Std: None

Ref Lvl Offset 8.01 dB
Ref Value 30.00 dBm

,_,.,«»Ms;m.w-,\vrnw«pc.nw.v,.r\u...

7

-

-",
[ SR T R Ty

Center 2.462 GHz #Video BW 300.00 kHz
#Res BW 100.00 kHz Sweep Time 4.27 ms (8001 pts),

Occupied Bandwidth
17.541 MHz Total Power 11.9dBm

Transmit Freq Error . % of OBW Power 99.00 %
x dB Bandwidth . xdB -6.00 dB

R SO IR
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KEYSIGHT Input RF

upling

Center 2.412 GHz
#Res BW 200.00 kHz

Qccupied Bandwidth

17.554 MHz

Transmit Freq Error
% dB Bandwidth

el i

RF [FreqRef: Int (S)

i
e e

Center 2.437 GHz
#Res BW 200.00 kHz

2 Metrics

Qccupied Bandwidth

17.572 MHz

Transmit Freq Error
% dB Bandwidth

el i

i
e e

99%BANDWIDTH LOW CH
0]

InputZ- 50 Q
Corrections: Off

Atten: 40 dB
Preamp: Off

Tng: Free Run
Gate: OFf
#F Gain: Low

Center Freq: 2 412000000 GHz
Avg|Hold: 10110
Radio Std: None

Ref Lvl Offset 8.05 dB
Ref Value 30.00 dBm

B et Vst LS SOV
't \
» K
# L
Y
P A I A

#Video BW 620.00 kHz
Sweep Time 1.07 ms (8001 pts)

Total Power

% of OBW Power
xdB

May 05, 2019
5:50:29 PM

99% BANDWIDTH MID CH
o,

Atten: 40 dB
Preamp: Off

InputZ: 50Q
Corrections: Off

Tnig: Free Run
Gate: Off

Center Freq: 2 437000000 GHz
Avg[Hold: 10110
Radio Std: None

Ref Lvl Offset 7.62 dB
Ref Value 30.00 dBm

B it Pk P

rg
¥

N A S e

#Video BW 620.00 kHz Span 40 MHz

Sweep Time 1.07 ms (8001 pts)

12.4dBm

99.00 %
-6.00dB

Total Power

% of OBW Power
xdB

17120 kHz
17.11 MHz

AV

May 05, 2019 /T
> IR}

5:51:33 PM

e ¥

Center Frequency
2.412000000 GHz

Span
40.000 MHz

Center Frequency
2.437000000 GHz

]
40.000 MHz

Frequency v - -

Safings

Frequency v - -

Settings
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99% BANDWIDTH HIGH CH
ﬁ Frequency v |- -

Input Z- 50 O Atten” 40 dB Tng: Free Run Center Freq: 2 462000000 GHz e e
Comecfions: Of  Preamp: Off Gate: OFf AvglHold: 10110 requency Seffings
2.462000000

) RF Freq Ref: Int (S) #IF Gain: Low Radio Std: None

Span
Ref Lvl Offset 8.01 dB 40.000 MHz

Ref Value 30.00 dBm

I T W
P radus T i g

| e e

#Video BW 620.00 kHz
Sweep Time 1.07 ms (8001 pts)

Occupied Bandwidth
17.960 MHz Total Power 12.1dBm

Transmit Freq Error 175.68 kHz % of OBW Power 99.00 %
x dB Bandwidth 17.27 MHz xdB £.00dB

RIEOREER ST
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8.2.4. 802.11n HT40 MIMO MODE

ANTENNA1
6dB bandwidth 99% bandwidth Limit
Channel (MH2) (MH2) (kH2) Result
Low 35.09 35.868 =500 Pass
Middle 35.08 35.732 =500 Pass
High 35.01 36.437 =500 Pass
Remark:

The antennal and antenna2 can transmit at the same time during work at 802.11N40 mode, so only the
data of worse case is shown in the test report.

6 dB BANDWIDTH LOW CH

i Keysight Spectrum Analyzer - Occupied BW

l=]e s

T | RF [soe oc | [

[ sEnsEanT| |

ALIGN AUTO

[05:17:13 PMMay 21,2019

Center Freq 2.422000000 GHz

‘ Center Freq: 2.422000000 GHz

NFE

#IFGain:Low

—— Trig: FreeRun Avg|Hold: 10110
#Atten: 30 dB

Radio Std: None

Radio Device: BTS

Ref 20.00 dBm

Frequency

15 dB/div
L

og
500

-10.0

CenterFreq|

2422000000 GHz

Center 2.422 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 80 MHz
Sweep 9.933 ms

CF Step
8.000000 MHz

Occupied Bandwidth Total Power

35.745 MHz
155.79 kHz
35.09 MHz

% of OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

9.13 dBm

99.00 %
-6.00 dB

Auto

Man

Freq Offset
0 Hz|
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6 dB BANDWIDTH MID CH

o Keysight Spectrum Analyzer - Occupied BW =
T | RF [s0e bcC | | | SENSE:INT] | ALIGN AUTO  [05:19:16 PM May 21,2019
Center Freq 2.437000000 GHz | Center Freq: 2.437000000 GHz Radio Std: None Frequency
NFE —— Trig: Free Run Avg|Hold: 10/10
| #FGain:Low #Atten: 30 dB Radio Device: BTS
15 dBldiv Ref 20.00 dBm
Log
500 CenterFreq
-10.0 2.437000000 GHz
250
400
-55.0
-70.0 Y
-65.0
-100
18
Center 2.437 GHz Span 80 MHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 9.933 ms 8.000000 MHz
JAuto Man
Occupied Bandwidth Total Power 10.3 dBm
35.690 MHZ Freq Offset
Transmit Freq Error 162.53 kHz % of OBW Power  99.00 % Ohz
x dB Bandwidth 35.08 MHz x dB -6.00 dB
IMSG STATUS

6 dB BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Occupied BW

L RF AC ALIGN AUTO D2:54:24 AM May 22, 2019 Frequenc
Center Freq 2.452000000 GHz | Center Freq: 2. Radio Std: None quency
- Trig:FreeRun Avg|Hold: 10110
#IFGain:Low #Atten: 30 dB Radio Device: BTS

10 dBidiv Ref 20.00 dBm
Log

100

Center Freq|
0 2.452000000 GHz|

-10.0

=200

-30.0

-40.0

-50.0

-60.0

-70.0

CFStep
Center 2.452 GHz Span 80 MHz||, 8000000 Wz
Res BW 100 kHz #VBW 300 kHz Sweep 9.933ms [ —

Occupied Bandwidth Total Power 22.5 dBm Freq Offset
36.216 MHz OHz

Transmit Freq Error 70.073 kHz OBW Power
x dB Bandwidth 35.01 MHz x dB
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99%BANDWIDTH LOW CH

[ Keysight Spectrum Analyzer - Occupied BW

=

T ] RF [s02 oc |

[ | SENSE:INT] ALIGN AUTO

[05:18:13 PM May 21, 2018

RBW 390.00 kHz

|
Center Freq: 2.422000000 GHz

NFE
#IFGain:Low

—— Trig: FreeRun Avg|Hold: 10/110
#Atten: 30 dB

Radio Std: None

Radio Device: BTS

Ref 20.00 dBm

15 dBidiv
Log

500

-10.0

-25.0

BW

Res BW|

390.00 kHz

[Auto Man
I
Video BW|

1.2000 MHz

[Auto Man

-40.0

-55.0

-70.0

-55.0

-100

-115

Center 2.422 GHz
#Res BW 390 kHz

#VBW 1.2 MHz

Span 80 MHz
Sweep 1ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Total Power

35.868 MHz

187.18 kHz
35.23 MHz

% of OBW Power
x dB

10.2 dBm

Filter Type’
Gaussian

99% BANDWIDTH MID CH

FE= |

[soe bcC |

| | SENSE:INT] | ALIGN AUTQ

[05:18:44 PMMay 21, 2019

E Keysight Spectrum Analyzer - Occupied BW
T ‘ RF

Center Freq 2.437000000 GHz

‘ Center Freq: 2.437000000 GHz

‘ NFE

#FGain:Low

—— Trig: FreeRun Avg|Hold: 10/110
#Atten: 30 dB

Radio Std: None

Radic Device: BTS

15 dBldiv Ref 20.00 dBm

Frequency

Log
5.00

-10.0

-25.0

Center Freq
2.437000000 GHz

-40.0

-55.0

-70.0
-850

-100
-118

Center 2.437 GHz
#Res BW 390 kHz

#VBW 1.2 MHz

Span 80 MHz
Sweep 1ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Total Power

35.732 MHz

190.63 kHz
35.10 MHz

% of OBW Power
x dB

11.2 dBm

99.00 %
-6.00 dB

CFStep
8.000000 MHz

Auto Man

FreqOffset
0 Hz|
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99% BANDWIDTH HIGH CH

Agilent Spectrum Analyzer - Occupied BW
F

ALIGNAUTO

08:52:55 AM May 22, 2019

2.452000000 GHz

L Ri
Center Freq

| Center Freq: 2.452000000 GHz

#IFGain:Low

—— Ttig:Free Run
#Atten: 30 dB

Radio Std: None
Avg|Hold>10/10
Radio Device: BTS

Frequency

10 dBidiv Ref 20.00 dBm

Log
10.0

0.00

CenterFreq
2.452000000 GHz

-10.0

-200

-30.0

-70.0

CF Step

Center 2.452 GHz
Res BW 390 kHz

#VBW 1.2 MHz

Span 80 MHz
Sweep 1ms

8.000000 MHz

Auto Man

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Total Power

36.437 MHz

101.04 kHz
34.16 MHz

OBW Power
x dB

23.7 dBm

Freq Offset
0Hz
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8.3. PEAK CONDUCTED OUTPUT POWER

LIMITS
CFR 47 FCC Part15 (15.247) Subpart C
ISED RSS-247 ISSUE 2
) I Frequency Range
Section Test Item Limit (MH2)
CFR 47 FCC 15.247(b)(3) 1 watt or 30dBm i
ISED RSS-247 5.4 (d) Peak Output Power (See note1/2) 2400-2483.5

Note:

1. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum
conducted output power and the maximum power spectral density shall be reduced by the
amount in dB that the directional gain of the antenna exceeds 6dBi.

2. Directional gain = 10log[(10%1/20 + 1062/20)2 [NanT] =6.01>6dBi, where Nan is the
number of outputs, G2 is the Antenna gain. So the power limit shall be reduced to 30-(6.01-
6) =29.99 dBm.

TEST PROCEDURE

Place the EUT on the table and set it in the transmitting mode.

Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port
to the Power sensor.

Measure the power of each channel.

Peak Detector use for Peak result.

AVG Detector use for AVG result.

TEST SETUP

Power sensor and Meter
EUT Attenuator

TEST ENVIRONMENT

Temperature 20°C Relative Humidity  [56%
Atmosphere Pressure  |101kPa Test Voltage DC 5.0V
UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM No: 10-SL-F0035
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RESULTS

8.3.1. 802.11b SISO MODE

Maximum Conducted Output Maximum Conducted Output
[P Power(PK) Power(AV) LIMIT
Channel ' (dBm) (dBm)
Single Total Single Total dBm
1 13.18 10.73
Low 5 1363 16.42 11.09 13.92 29.9
: 1 13.42 10.85
Middle 5 1461 17.07 1203 14.49 29.9
: 1 14.48 11.90
High 5 14.07 17.29 1157 14.75 29.9
8.3.2. 802.11g SISO MODE
Maximum Conducted Output Maximum Conducted Output
Wl | Power(PK) Power(AV) LIMIT
Channel ' (dBm) (dBm)
Single Total Single Total dBm
1 17.44 8.86
Low 5 1731 20.39 929 12.09 29.9
. 1 17.73 9.13
Middle 5 1808 20.92 1009 12.65 29.9
: 1 18.70 10.07
High 5 1781 21.29 982 12.96 29.9
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8.3.3. 802.11n HT20 MIMO MODE

Maximum Conducted Output Maximum Conducted Output
[P Power(PK) Power(AV) LIMIT
Channel ' (dBm) (dBm)
Single Total Single Total dBm
1 13.31 4.48
Low 5 13.18 16.26 516 7.84 299
: 1 13.61 4.49
Middle 5 1397 16.80 501 8.27 29.9
: 1 14.68 5.83
High 5 1365 17.21 561 8.73 29.9
8.3.4. 802.11n HT40 MIMO MODE
Maximum Conducted Output Maximum Conducted Output
L= Power(PK) Power(AV) LIMIT
Channel ' (dBm) (dBm)
Single Total Single Total dBm
1 15.27 6.04
Low 5 15 65 18.47 =08 9.60 29.9
: 1 14.69 6.76
Middle 5 1613 18.48 519 10.54 29.9
: 1 15.21 6.95
High 5 1618 18.73 328 10.68 29.9
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8.4. POWER SPECTRAL DENSITY

LIMITS

CFR 47 FCC Part15 (15.247) Subpart C
ISED RSS-247 ISSUE 2

Section Test Item Limit Frequz\r)lCHyz)Range
CFR 47 FCC 815.247 (e) : 8 dBm/3 kHz
ISED RSS-247 5.2 (b) Power Spectral Density (See note1/2) 2400-2483.5

Note:

1. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum
conducted output power and the maximum power spectral density shall be reduced by the
amount in dB that the directional gain of the antenna exceeds 6dBi.

2. Directional gain = 10log[(10G1 /20 + 10G2 /20)2 /NANT] =3.74<6dBi, where NANT is the
number of outputs, G1/2 is the Antenna gain. . So the power spectral density limit shall be
reduced to 8-(6.01-6) =7.99 dBm/3kHz.

3. According to the test data, the worst case of the result is the HCH of 11B mode ,the worst
case of PSD: 10log(107(-1/10) +10°(-0.75/10)) =2.12dBm<7.99dBm

TEST PROCEDURE

Connect the UUT to the spectrum analyser and use the following settings:

Center Frequency The centre frequency of the channel under test
Detector Peak

RBW 3 kHz = RBW <100 kHz

VBW =3 x RBW

Span 1.5 x DTS bandwidth

Trace Max hold

Sweep time Auto couple.

Allow trace to fully stabilize and use the peak marker function to determine the maximum
amplitude level within the RBW.

If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

TEST SETUP
EUT Attenuator Spectrum Analyser
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TEST ENVIRONMENT

Temperature

20°C

Relative Humidity

56%

Atmosphere Pressure

101kPa

Test Voltage

DC 5.0V
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RESULTS

8.4.1. 802.11b SISO MODE

ANTENNA1
Power Spectral Density Limit
Test Channel (dBm/30kH2) (dBm/3kHz) Result
Low -1.61 7.99 PASS
Middle -2.51 7.99 PASS
High -1.00 7.99 PASS
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PSD MID CH
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ANTENNA2
Power Spectral Density Limit
Test Channel (dBm/30kH2) (dBm/3kH2) Result
Low -1.35 7.99 PASS
Middle -0.32 7.99 PASS
High -0.75 7.99 PASS
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8.4.2. 802.11g SISO MODE

ANTENNA1
Power Spectral Density Limit
Test Channel (dBm/30kH2) (dBm/3kHz) Result
Low -6.14 7.99 PASS
Middle -6.23 7.99 PASS
High -4.81 7.99 PASS
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ANTENNA2
Power Spectral Density Limit
Test Channel Result
(dBm/30kHz) (dBm/3kHz)
Low -5.12 7.99 PASS
Middle -4.45 7.99 PASS
High -5.27 7.99 PASS
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