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Summary of Test Results

Clause Test Items FCC/IC Rules e

Results

. FCC 15.407 (a)&(e)
1 6/26db Bandwidth RSS.247 Clause 6.2 PASS
2 99% Bandwidth RSS-Gen Clause 6.6 PASS
3 Maximum Conducted Output FCC 15.407 (a) PASS

Power RSS-247 Clause 6.2

. FCC 15.407 (a)

4 Power Spectral Density RSS-247 Clause 6.2 PASS
5 Antenna Conducted Spurious FCC 15.407 (b) PASS

Emission RSS-247 Clause 6.2

FCC 15.407 (a)
. . FCC 15.209

6 Radiated Balrzlc;icsigi%r?nd Spurious ECC 15.205 PASS

RSS-247 Clause 6.2

RSS-GEN Clause 8.9
7 Conducted Emission Test For AC FCC 15.207 PASS

Power Port RSS-GEN Clause 8.8

, FCC 15.203

8 Antenna Requirement RSS-GEN Clause 8.3 PASS
9 Frequency Stability FCC 15.407 () PASS

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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1. ATTESTATION OF TEST RESULTS

Applicant Information

Company Name: GP Electronics (HK) Ltd.
Address: 9/F, Building 12W, 12 Science Park West Avenue, Hong Kong
Science Park,Pak Shek Kok New Territories - Hong Kong

Manufacturer Information

Company Name: GP Electronics (HK) Ltd.

Address: 9/F, Building 12W, 12 Science Park West Avenue, Hong Kong
Science Park,Pak Shek Kok New Territories - Hong Kong

EUT Description

Product Name Wireless Speaker
Model Name LSX
Sample Status Good
Sample Received date April 23, 2018
Date Tested April 23~July 6, 2018
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E Pass

ISED RSS-247 Issue 2 Pass

ISED RSS-GEN Issue 5 Pass
Tested By: Checked By:
Kebo Zhang Shawn Wen
Engineer 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 ANSI C63.10-2013,
FCC CFR 47 Part 2, FCC CFR 47 Part 15, KDB 789033 D02 v02r01, RSS-GEN Issue 5, RSS-247
Issue 2 and KDB414788 D01 Radiated Test Site vO1.

3. FACILITIES AND ACCREDITATIO

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.

IAS (Lab Code: TL-702)

UL Verification Services (Guangzhou) Co., Ltd. Song Shan Lake Branch.
has demonstrated compliance with ISO/IEC Standard 17025:2005,
General requirements for the competence of testing and calibration
laboratories

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
Accreditation to the Commission's Delcaration of Conformity (DoC) and Certification
Certificate 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

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.

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

Uncertainty for Conduction emission test 2.90dB

Uncertainty for Radiation Emission test(include

Fundamental emission) 2.2dB
(9KHz-30MH2z)

Uncertainty for Radiation Emission test(include

Fundamental emission) 4.52dB

(30MHz-1GH2)

5.04dB(1-6GHz)

Uncertainty for Rat_jiation Emission test 5.30dB (6GHz-18Gz)
(1GHz to 26GHz)( include Fundamental
emission) 5.23dB (18GHz-26Gz)

5.64dB (26GHz-40G2)

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

Equipment Wireless Speaker
Model Name LSX
Power Supply AC120V/60Hz

5.2. MAXIMUM OUTPUT POWER

Frgc;l:]zrécy IEE Std. Frequency Pl\c/)l\;;\l/)ér
(MH2) 802.11 (MH2z) (dBm)
UNII-1 a 5150-5250 13.01
UNII-3 a 5725-5850 8.52
UNII-1 n(HT20) 5150-5250 12.22
UNII-3 n(HT20) 5725-5850 8.32
UNII-1 n(HT40) 5150-5250 12.01
UNII-3 n(HT40) 5725-5850 8.90
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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5.3.

CHANNEL LIST

UNII-1(20M) UNII-1(20M)
Frequency Frequency
Channel (MH2) Channel (MH2)
36 5180 38 5190
40 5200 46 5230
44 5220
48 5240
UNII-3(40M) UNII-3(40M)
Frequency Frequency
Channel (MH2) Channel (MH2)
149 5745 151 5755
153 5765 159 5795
157 5785
161 5805
165 5825

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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5.4. THE WORSE CASE POWER SETTING PARAMETER

The Worse Case Power Setting Parameter under UNII-1 and UNII-3 Band

Test Software \ Tera Term
Band Mode Rate Channel Antennal Antenna2
36 63 63
UNII-1 1lla 40 63 63
48
6M 63 63
149 45 48
UNII-3 1lla 157 50 53
165 50 53
Band Mode Rate Channel Antennal Antenna2
36 63 63
11n (20M) 40 63 63
UNII-1 48 63 63
11n(40M) 38 °5 60
MCSO 46 55 60
149 42 44
11n (20M) 157 47 49
UNII-3 165 a7 52
151 48 48
11n(40M) 159 48 48
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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5.5. DESCRIPTION OF AVAILABLE ANTENNAS

Antenna No. Frequency (MHz) Antenna Type Antenna Gain (dBi)
Antenna 1 5150-5250 26
(Front) 5725-5850 5.1
Internal Antenna
Antenna 2 5150-5250 0
(Side) 5725-5850 2.1
IEE Std. 802.11 Transmit and Receive Mode
802.11a 1TX
802.11n HT20 1TX
802.11n HT40 1TX
Note:
1. 1TX: The EUT supports Antenna A or Antenna B,
2. The equipment has two antennas but only one antenna active at any moment in time
3. WIFI & BT can’t transmit simultaneously. (declared by client)
4. WIFI and 2.4G can transmit simultaneously. (declared by client)

5.6. TEST ENVIRONMENT

Environment Parameter Selected Values During Tests
Relative Humidity 55 ~ 65%
Atmospheric Pressure: 1025Pa
Temperature TN 23 ~28°C
VL N/A
Voltage : VN AC 120V/60Hz
VH N/A

Note: VL= Lower Extreme Test Voltage
VN= Nominal Voltage
VH= Upper Extreme Test Voltage
TN= Normal Temperature

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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5.7. WORST-CASE CONFIGURATIONS
IEE Std. | Modulation Modulation Type Data Rate Vc\:lggset
802.11 | Technology (Mbps) (Mbps)
BPSK, QPSK, 16QAM,
a OFDM 640AM 54/48/36/24/18/12/9/6 6
802.11n HT20/HT40
Antenna | Mcs | Modulation HT20 Data Rate(Mbps) HT40 Data Rate(Mbps) WOI:/TI:’[J Case
GI=800ns | GI=400ns | GI=800ns | GI=400ns (Mbps)
0 BPSK 6.5 7.2 13.5 15.0 MCSO
1 QPSK 13.0 14.2 27.0 30.0 MCSO
2 QPSK 19.5 21.7 40.5 45.0 MCSO
Tl 3 16-QAM 26.0 28.9 54.0 60.0 MCSO0
X 4 16-QAM 39.0 43.3 81.0 90.0 MCSO
5 64-QAM 52.0 57.8 108.0 120.0 MCSO
6 64-QAM 58.5 65.0 121.5 135.0 MCSO0
7 64-QAM 65.0 72.2 135.0 150.0 MCSO0

Note:
The equipment has two antennas but only one antenna active at any moment in time. All antenna
ports have the same power setting.

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 T460S SL10K24796 JS
2 USB TO UART N/A N/A N/A
/O CABLES
Cable No Port Connector Type | Cable Type | Cable Length(m) Remarks
1 USB N/A N/A 0.5 N/A
ACCESSORY
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 TEST

AC Power Input
—..

Laptop

EUT

USB TO UART

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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5.9. MEASURING INSTRUMENT AND SOFTWARE USED
Conducted Emissions
Used Equipment Manufacturer Model No. Serial No. Last Cal. Next Cal.
M EMI Test Receiver R&S ESR3 101961 Dec.12, 2017 Dec.11, 2018
M Two-Line V-Network R&S ENV216 101983 Dec.12, 2017 Dec.11, 2018
o Artificial Mains Schwarzbeck NSLK 8126 8126465 | Dec.12,2017 | Dec.11, 2018
Networks
Software
Used Description Manufacturer Name Version
M Test Software for Conducted disturbance UL Antenna port Ver. 7.2
Radiated Emissions
Used Equipment Manufacturer Model No. Serial No. Last Cal. Next Cal.
A MXE EMI Receiver KESIGHT N9038A MY56400036| Dec.12, 2017 Dec.11, 2018
g | HybridLog Periodic TDK HLP-3003C | 130960 | Jan.09,2016 | Jan.09, 2019
Antenna
| Preamplifier HP 8447D 2944A09099 | Dec.12, 2017 Dec.11, 2018
m | EMIMeasurement R&S ESR26 101377 | Dec.12,2017 | Dec.11, 2018
Receiver
| Horn Antenna TDK HRN-0118 130939 Jan. 09, 2016 | Jan. 09, 2019
o High Gain Hom Schwarzbeck | BBHA-9170 691 Jan.06, 2016 | Jan.06, 2019
Antenna
| Preamplifier TDK PA-02-0118 T'?)(S)E)%%S Dec.12, 2017 Dec.11, 2018
] Preamplifier TDK PA-02-2 T%g&%%l Dec.12, 2017 | Dec.11, 2018
| Loop antenna Schwarzbeck 1519B 00008 Mar. 26, 2016 | Mar. 26, 2019
Software
Used Description Manufacturer Name Version
| Test Software for Radiated disturbance Farad EZ-EMC Ver. UL-3A1
Other instruments
Used Equipment Manufacturer Model No. Serial No. Last Cal. Next Cal.
El Spectrum Analyzer Keysight N9030A MY55410512| Dec.12, 2017 Dec.11, 2018
| Power Meter Keysight N9031A MY55416024| Dec.12, 2017 Dec.11, 2018
| Power Sensor Keysight N9323A MY55440013| Dec.12, 2017 Dec.11, 2018
| Power Sensor Keysight U2021XA MY57030004 | Dec.12, 2017 Dec.11, 2018

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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6. ANTENNA PORT TEST RESULTS

6.1.

LIMITS

None; for reporting purposes only.

ON TIME AND DUTY CYCLE

RESULTS
ANTENNA1
. : Duty Cycle : 1./ v
ON Time | Period Duty Cycle Duty Cycle Minimum
Mode X :
(ms) (ms) (Linear) (%) Correction Factor VBW
(dB) (KHz)
1lla 0.1075 0.1325 0.811 81.1% 0.91 9.3
11n HT20 0.6561 0.6789 0.966 96.6% 0.15 15
11n HT40 0.3053 0.3293 0.927 92.7% 0.33 3.3

Note: Note: Duty Cycle Correction Factor=10log(1/x).
Where: x is Duty Cycle(Linear)

Where: T is Ton(ms)
Antenna 1 and Antenna 2 has the same duty cycle, only Antenna 1 data show here.

DUTY CYCLE 802.11a MODE

=
Marker

= Keysight Spectrum Analyzer - AP7.5.2(201711),0,
L | RF [s0e bC | | | SENSE:INT| | ALIGN AUTO _ [03:06:02 PM May 23, 2018
marker 3 A 132.450 Hs Trig Delay-1.013 ms  #Avg Type: RMS TRACE| 3456
NFE PNO: Fast —=— Trig: Video Avg|Hold: 11 TYPE|A WARAAY
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t
t (Al Properties»
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DUTY CY

CLE 802.11n HT20 MODE

e Keysight Spectrum Analyzer - APvZ.5.2(201711),0, (= =l =
L | RF [s00 bpc | SENSE:INT| ALIGN AUTO  [04:07:09 PM May 23,2018
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5 £
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DUTY CYCLE 802.11n HT40 MODE

Keysight Spectrum Analyzer - APv7.52(201711),0,
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6.2. 6/26/99% dB BANDWIDTH

LIMITS

FCC Partl15, Subpart E/ RSS-247

Test Item

Limit

Frequency Range

26 dB Bandwidth

(MH2)
26 dB Bandwidth 5150-5250
26 dB Bandwidth 5250-5350
Bandwidth For FCC:5470-5725

For IC:5470-5600
5650-5725

Minimum 500kHz 6dB Bandwidth

5725-5850

RSS-247 ISSUE 2

RSS-Gen Clause 6.6

99% Bandwidth \ For reporting purposes only. 2400-2483.5

TEST PROCEDUREC

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

Center Frequency |The center frequency of the channel under test
Detector Peak
For 6dB Bandwidth: RBW=100kHz
RBW For 26dB Bandwidth: approximately 1% of the emission bandwidth.
For 99dB Bandwidth: approximately 1%~5% of the emission bandwidth.
For 6dB Bandwidth : VBW=300kHz
VBW For 26dB Bandwidth : > 3RBW
For 99%dB Bandwidth : >3RBW
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 6/26/99% dB relative to the maximum level measured in the fundamental

emission.

TEST SETUP

EUT

Attenuator

Spectrum
Analyzer
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RESULTS

6.2.1. 802.11a SISO MODE

6.2.1.1. UNII-1 BAND
Frequency|] 26 dBBW [ 26 dB BW
Channel I\C/]IH y ANT1 ANT2
(MHz) (MHz) (MHz)
Low 5180 2750 2157
Mid 5200 21.50 23.80
High 5240 2514 21.01
reauenc 99% BW 99% BW
Channel |\q/|H y ANT1 ANT2
(MHz) (MHz) (MHz)
Low 5180 17.704 17.593
Mid 5200 17.683 17.602
High 5240 17.669 17.631
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m—
Keysight Specirum Anehzes - APYT.5 2201TLL, 0868, |- e |- e
W SENSE i ALIGH AUTO__{8:04:18 AN Jul0s, 2018 SENSE-TNT ALTGH & 0B:12:41 404 Jul O, 2018
Center Freq: 5180000000 GHz Racio Sud: Nane | TracelDetector Center Fraq: 5.200000000 GHz Radio Sta: None | TraceDetector
o= Trig: Free Run AvglHold: 114 F == Trig: FreeRun AvglHeld: 114
#IFGain:Low #Atten: 40 dB Radio Device: BTS #AFGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 11 dB Ref Offset 11 dB.
10 dBidiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
Clear Write Clear Write
f 1
Average} | | | | | | | Average)
Max Hold| 1 Max Hold|
Center 5.18 GHz Span 40 MHz Center 5.2 GHz Span 40 MHz,
#Res BW 360 kHz #VBW 1.1 MHz Sweep 1ms. Min Holdl #Res BW 330 kHz #VBW 1MHz Sweep 1.133ms Min Hold|
Occupied Bandwidth Total Power 18.0 dBm Occupied Bandwidth Total Power 17.8 dBm
17.704 MHz Detector 17.683 MHz Detector
Sample | Sample |
Transmit Freq Error -32.499 kHz % of OBW Power 99.00 % Aute Man| Transmit Freq Error -26.841 kHz % of OBW Power 99.00 % Auto Manj
x dB Bandwidth 27.50 MHz x dB -26.00 dB x dB Bandwidth 21.50 MHz x dB -26.00 dB
usc sTans wsa sTatus
ANT 1, LOW CHANNEL ANT 1, MID CHANNEL
Keysrght Spectrum Anslyzes - APv1.5 201711 S0065, = (= Feysight Spectrum Aneyaer - APYT.5 2EULTLILD, = |
5 T ALl 0B:18:07 204 Jul B4, 2018 ALIGN AUTO_[0248:11 PHMay 23, 2018
enter Freq 5.240000000 GHz GHz Radio Std: None Trace/Metactor GHz Radio Std: Hone Frequency
F = AvglHold: 111 AvglHold: 1/1
AFGainlow  #Atien: 40 dB Radio Devics: BTS Radio Device: BTS
Ref Dffset 11 dB. Ref Offset 11 dB
10 dBJdiv. Ref 30.00 dBm 10 dBfdiv Ref 30.00 dBm
Log Log
Center Freq|
Clear Write| 5.130000000 G
Average]
Max Hold|
Center 5.24 GHz Span 40 MHz, Center 5.18 GHz Span 40 MHz CF Step
#Res BW 330 kHz #VBW 1MHz Sweep 1.133ms Min Holdl #Res BW 360 kHz #VBW 1 MHz Sweep 1ms 4,000000 MHz,
Auto Man|
Occupied Bandwidth Total Power 17.4 dBm Occupied Bandwidth Total Power 16.6 dBm
17.669 MHz Detector 17.593 MHz Freq Offset|
Transmit Freq Error -20.228 kHz % of OBW Power 99.00 % Auto Man| Transmit Freq Error -20.687 kHz % of OBW Power 99.00 % OHz
x dB Bandwidth 25.14 MHz x dB -26.00 dB x dB Bandwidth 21.57 MHz x dB -26.00 dB
usc — wsa sTamus
ANT 1, HIGH CHANNEL NT 2, LOW CHANNEL
711, |- e sight Specirum Ansyzer - APVT.5 220LTILYD, e e
I SEMSE:INT ALTG 03:07:20 PM May 23, 2018 SENSEINT 1| ALIGN AUT 03:15:04 P May 23, 2018
Center Freq: 5.200000000 GHz Radio $td: None Frequency Center Freg: 5.240000000 GHz. Radio $td: None Fraquency
— Free Run AvglHeld: 114 WFE o= Trig: Free Run AvglHold: 114
AFGain:Low #Atten: 40 dB Radio Device: BTS #IFGain:Low #Atten: 40 4B Radio Device: BTS
Ref Offset 11 dB. Ref Offset 11 dB
10 dBldiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
Center Freq 1 Center Freq
5200000000 GHz| 5240000000 GHz|
Center 5.2 GHz Span 40 MHz, CF Stey Center 5.24 GHz Span 40 MHz CF Stey
#Res BW 330 kHz #VBW 1MHz Sweep 1.133ms 4.000000 MHF; #Res BW 330 kHz #VBW 1 MHz Sweep 1.133 ms 4.000000 MHF;
Auto Man Auto Man
Occupied Bandwidth Total Power 16.7 dBm Occupied Bandwidth Total Power 16.6 dBm
17.602 MHz pp— 17.631 MHz Freqofet
Transmit Freq Error 7.240 kHz % of OBW Power 99.00 % OHz Transmit Freq Error -18.835 kHz % of OBW Power 99.00 % ok
x dB Bandwidth 23.80 MHz x dB -26.00 dB x dB Bandwidth 21.01 MHz x dB -26.00 dB
usc sTatus wsa sTans
ANT 2, MID CHANNEL ANT 2, HIGH CHANNEL

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
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6.2.1.2.  UNII-3 BAND

Frequency 6 dB BW 6 dB BW Limit Result
Channel (MH2) ANT1 ANT2
(MHz) (MHz) (KHz)
Low 5745 16.880 16.565 500 PASS
Mid 5785 16.280 16.995 500 PASS
High 5825 16.525 16.575 500 PASS
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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m—
= Keysight Specirum Anslyzes - AT SIQNTIILO00G6, =
T (084347 44 JulO, 2018 Frequency - T #Avg Type: RMS e P Frequency
#avg Ty MS hace] b e
o + Trig: Free Run AvHlG: 2020 T RUCO VS S Y .. Frouiun AvHlG: 2020
IFGainlow  #Atten: 30 48 IFGainlow  #Atten: 30 48
kT 28 Auto Tune| kT 7 Auto Tune|
Ref Offset 11 dB AMErT 18,880 MHz Ref Offset 11 dB AMkr1 16.280 MHz
0 gB/@iv  Ref 20,00 dBm 0.139 dBj 10aeidiy  Ref 20,00 dBm -0.052 dB|
Log - Log -
Center Freq Center Freq
5745000000 GHz 5785000000 GHz
StartFreq| StartFreq|
% | . 5720000000 GHz| )X BET ’ 5760000000 GHz|
Stop Freq| Stop Freq|
5770000000 GHz 5810000000 GHz
CF Step CF Step
5.000000 MHz] 5.000000 MHz]
| Man)| Man)|
;s '
Freq Offset| Freq Offset|
0 Hz| 0 Hz|
Scale Type, Scale Type
Center 5.74500 GHz Span 50.00 MHz [-°0 & Center 5.78500 GHz Span 50.00 MHz [-°0 &
#Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (10001 pts] #Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (10001 pts]
sc sTarus, wsc sTarus,
ANT 1, LOW CHANNEL ANT 1, MID CHANNEL
71100065, EE oo e
o g Ty Frequency - Wavg Type RMS Frequency
AvgiHeld: 2020 NFE BNG, Fast —+= Trig: Free Run AvgiHeld: 2020
IFGainLow Auto T IFGainLow #Aten: 30 dB Auto T
uto Tune; uto Tune;
Ref Offset 11 dB AMErT 8525 MHz Ref Offset 11 dB AMIrT 18569 MHz
0deia Ref 20.00 dBm -0.087 dB 0dBidiv Ref 20.00 dBm -0.116 dB
Log - Log ¥
Center Freq| Center Freq|
5 826000000 GHz| 5.745000000 GHz|
StartFreq| ‘ StartFreq|
Wi ' 5800000000 GHz| ;(( ! 5.720000000 GHz|
T Stop Freq| Stop Freq|
5850000000 GHz, 5.770000000 GHz,
CF Step CF Step
5.000000 MHz| 5.000000 MHz|
| Man Man
Freq Offset] Freq Offset]
0Hz 0Hz
Scale Type| Scale Type|
Center 5.82500 GHz Span 50.00 MHz||-°2 Lin) Center 5.74500 GHz Span 50.00 MHz||-°2 Lin)
#Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (10001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (10001 pts)
o p— wsa p—
ANT 1, HIGH CHANNEL ANT 2, LOW CHANNEL
s
e Spectrum Ansbes- APTSJOITNG, ] e
SENSEN T G221 N — L W Jsa o SENSEN [ RN | ———"
#Avg Type: RMS g : uc
+ Trig: Free Run AvHlG: 2020 S TV OR VUV N Y .. Frouun AvHlG: 2020
IFGainlow  #Atten: 30 48 IFGainlow  #Atten: 30 48
kT Auto Tune| kT Auto Tune|
Ref Offset 11 dB AMEKr 186,995 MHz Ref Offset 11 dB AMkr1 16.575 MHz
0 gB/@iv  Ref 20,00 dBm 0.173 dBj 10aeidiy  Ref 20,00 dBm -0.092 dBj
Log - Log -
Center Freq Center Freq
5785000000 GHz 5825000000 GHz
' StartFreq| StartFreq|
b8 \ 5760000000 GHz L ‘ ¢ 5800000000 GHz
Stop Freq| Stop Freq|
5810000000 GHz 5.850000000 GHz
CF Stey CF Stey
5.000000 MHz] { 5.000000 MHz]
H Auto Man | Auto Man
Freq Offset| Freq Offset|
0 Hz| 0 Hz|
Scale Type, Scale Type
Center 5.78500 GHz Span 50.00 MHz [-°0 & Center 5.82500 GHz Span 50.00 MHz [-°0 &
#Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (10001 pts] #Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (10001 pts]
sc sTarus, wsc sTarus,
ANT 2, MID CHANNEL ANT 2, HIGH CHANNEL
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Channel

Frequency
(MHz)

99% BW
ANT1
(MH2)

99% BW
ANT2
(MH2z)

Low

5745

17.607

17.586

Mid

5785

17.582

17.571

High

5825

17.588

17.623

[ Keyght Spectrum Anshze - AP 200171110066, = [ Feywght Spectrum Ansiyae - APv7.5 220171100065, =
. 5 o SENSETN c 08:38:50 44 Jul B4, 2018 L i 0 SENSEIN 08:48:18 04 Jul B4, 2018
enter Freq 5.745008000 GHz Center Freq: 5.745008000 GHz Radio St None Trace/Metactor enter Freq 5.785000000 GHz Center Freq: 5.7B5003000 GHz Radio Sd: None Trece/Detector
NFE —+ Trig: Free Run AvglHold: 11 = NFE —+ Trig: Free Run AvglHold: 11
AFGainlow  #Atien: 40 dB Radio Devics: BTS AFGainlow  #Atien: 40 dB Radio Devics: BTS
Ref Offset 11 dB Ref Offset 11 dB
10 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Clear Write| Clear Write|
{
Average] Average]
Max Hold| Max Hold|
Center 5.745 GHz Span 40 MHz, Center 5.785 GHz Span 40 MHz,
#Res BW 330 kHz #VBW 1MHz Sweep 1.133ms Min Holdl #Res BW 330 kHz #VBW 1MHz Sweep 1.133ms Min Holdl
Occupied Bandwidth Total Power 12.5 dBm Occupied Bandwidth Total Power 12.9 dBm
17.607 MHz Detector] 17.582 MHz Detector]
Sample ¥ Sample ¥
Transmit Freq Error 16.728 kHz % of OBW Power 99.00 % Auto Man| Transmit Freq Error 33.629 kHz % of OBW Power 99.00 % Auto Man|
x dB Bandwidth 19.34 MHz x dB -26.00 dB x dB Bandwidth 19.34 MHz x dB -26.00 dB
usc — wsa —
ANT 1, LOW CHANNEL ANT 1, MID CHANNEL
— —
e Keysight Spectrum Anslyzes - A97.5 2(201711] 00066, RN s Keysight Spectrum Anskyzes - APVT.S 200171110, B
L \F 5 1 I s 3 - 10:02:49 AM Jul 04, 2018 L F E I I s 3 03:22:13 PM May 23, 2018
enter Freq 5.825000000 GHz Center Freq: 5525000000 GHz Radio Std: None L enter Freq 5.745000000 GHz Center Freq: 5.745000000 GHz Radio Std: None Frequency
— NFE == Trig: Free Run AvglHeld: 114 [———— NFE == Trig: FreeRun AvglHeld: 114
AFGain:Low #Atten: 40 dB Radio Device: BTS #AFGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 11 dB. Ref Offset 11 dB.
0 dBidiv Ref 30.00 dBm 0 dBdiv Ref 30.00 dBm
Log Log
Center Freq
Clear Write| £.745000000 GHz)
Average]
Max Hold|
Center 5.825 GHz Span 40 MHz, Center 5.745 GHz Span 40 MHz, CF Stey
#Res BW 330 kHz #VBW 1MHz Sweep 1.133ms Min Hold| #Res BW 330 kHz #VBW 1MHz Sweep 1.133ms 4.000000 MHF;
Auto Man
Occupied Bandwidth Total Power 12.6 dBm Occupied Bandwidth Total Power 13.5dBm
17.588 MHz Datoctor 17.586 MHz FreqOffset
Transmit Freq Error -11.807 kHz % of OBW Power 99.00 % jputo Man| Transmit Freq Error -29.449 kHz % of OBW Power 99.00 % oOH
x dB Bandwidth 19.59 MHz x dB -26.00 dB x dB Bandwidth 19.82 MHz x dB -26.00 dB
usc sTatus wsa sTatus
ANT 1, HIGH CHANNEL ANT 2, LOW CHANNEL
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[ eyt Spectrum Anslyzer - A947.5 20071110, ol -l [— Kyt Spectrum Ansiyass - 4947 520071110, o)l
. ; 5 ssen - 023250 Py 23, 2038 i ; 5 ssen - 034150 Py 23,2018
enter Freq 5.785000000 GHz Center Freq: 5785000000 GHz Radio Std: None Frequency enter Freq 5.825000000 GHz Center Freq: 5826000000 GHz Radio St: Nane e
WFE —+ Trig: Free Run AvglHold: 11 = NFE —+ Trig: Free Run AvglHold: 11
#FGain:Low #Anen: 40 dB Radio Device: BTS #FGain:Low #Anen: 40 dB Radio Device: BTS
Ref Offset 11 dB Ref Offset 11 dB
10 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center Freq| Center Freq|
5 785000000 GHz| 5 826000000 GHz|
Center 5.785 GHz Span 40 MHz, CF Step Center 5.825 GHz Span 40 MHz, CF Step
#Res BW 330 kHz #VBW 1MHz Sweep 1.133ms 4.000000 MHz #Res BW 330 kHz #VBW 1MHz Sweep 1.133ms 4.000000 MHz
Auto Man| Auto Man|
Occupied Bandwidth Total Power 13.1 dBm Occupied Bandwidth Total Power 13.1 dBm
17.571 MHz FreqOffset 17.623 MHz FreqOffset
Transmit Freq Error 11.266 kHz % of OBW Power  99.00 % 0Hz Transmit Freq Error -65.568 kHz % of OBW Power  99.00 % 0Hz
x dB Bandwidth 19.91 MHz x dB -26.00 dB x dB Bandwidth 23.23 MHz x dB -26.00 dB
ANT 2, MID CHANNEL ANT 2, HIGH CHANNEL
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6.2.2. 802.11n HT20 MODE
6.2.2.1. UNII-1 BAND

Frequenc 26 dB BW 26 dB BW
Channel ,\‘le Y ANT1 ANT2
(MH2) (MHz) (MHz)
Low 5180 20.06 26.30
Mid 5200 19.88 28.92
High 5240 19.72 26.74
Erequenc 99% dB BW 99% dB BW
Channel 13|H Y ANT1 ANT2
(MHz) (MHz) (MHz)
Low 5180 17.671 17.679
Mid 5200 17.605 17.667
High 5240 17.636 17.675
UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
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|- e |- e
SENSE-INT 0:14:20 &M Jul 04, 2018 SENSE-INT 4 0:28:19 a4 Jul 04, 2018
Cemer Freq: 5745000000 GHz Racio 1t Nons L Center Freq: 5.78! GHz Raclo St Nons Trace/Detactor
== Trig: FreeRun AvglHeld: 114 == Trig: FreeRun AvglHeld: 114
AFGain:Low #Atten: 40 dB Radio Device: BTS #AFGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 11 dB. Ref Offset 11 dB.
10 dBldiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
Clear Write| Clear Write|
Average] Average]
Max Hold| Max Hold|
Center 5.745 GHz Span 40 MHz, Center 5.785 GHz Span 40 MHz,
#Res BW 360 kHz #VBW 1.1 MHz Sweep 1ms Min Hold| #Res BW 360 kHz #VBW 1MHz Sweep 1ms Min Hold|
Occupied Bandwidth Total Power 12.4 dBm Occupied Bandwidth Total Power 12.5dBm
17.617 MHz Detector] 17.605 MHz Detector]
Sample | Sample |
Transmit Freq Error 35.453 kHz % of OBW Power 99.00 % Auto Man| Transmit Freq Error 39.174 kHz % of OBW Power 99.00 % Auto Manj
x dB Bandwidth 20.06 MHz x dB -26.00 dB x dB Bandwidth 19.88 MHz x dB -26.00 dB
usc sTatus wsa sTatus
ANT 1, LOW CHANNEL ANT 1, MID CHANNEL
Keysrght Spectrum Anslyzes - APv1.5 201711 S0065, = =
5 ALl 10:45:18 04 Jul B4, 2018 T ALl 03:51:21 PM May 23, 2018
enter Freq 5.824996000 GHz GHz Radio Std: None Trace/Metactor Center Freq: 5.1 GHz Radio Std: None Frequency
NF = AvglHeld: 11 s~ Trig: Free Run AvglHeld: 11
AFGainlow  #Atien: 40 dB Radio Devics: BTS AFGainlow  #Atien: 40 dB Radio Devics: BTS
Ref Dffset 11 dB. Ref Dffset 11 dB.
10 dBldiv Ref 30.00 dBm 10 dBJdiv Ref 30.00 dBm
Log Log
Center Freq|
Clear Write| E.180000000 OHz)
Average]
Max Hold|
Center 5.825 GHz Span 40 MHz, Center 5.18 GHz Span 40 MHz, CF Ste,
#Res BW 360 kHz #VBW 1MHz Sweep 1ms, Min Holdl #Res BW 360 kHz #VBW 1.1 MHz Sweep 1ms, 4.000000 MHz
Auto Man
Occupied Bandwidth Total Power 11.7 dBm Occupied Bandwidth Total Power 16.4 dBm
17.636 MHz Detector 17.679 MHz FreqOfset
Transmit Freq Error 20.436 kHz % of OBW Power 99.00 % Auto Man| Transmit Freq Error 8.358 kHz % of OBW Power 99.00 % 0Hz
x dB Bandwidth 19.72 MHz x dB -26.00 dB x dB Bandwidth 26.30 MHz x dB -26.00 dB
usc — wsa —
ANT 1, HIGH CHANNEL ANT 2, LOW CHANNEL
78, |- e TIne, |- e
I SEMSE:INT ALTG 04:09:52 PM May 23, 2018 I SE NT ALTE 04:18:32 PM May 23, 2018
Center Freq: 5.200000000 GHz Radio $td: None Frequency Center Freq: 5.240000000 GHz Radio $td: None Frequency
— Free Run AvglHeld: 114 == Trig: FreeRun AvglHeld: 114
AFGain:Low #Atten: 40 dB Radio Device: BTS #AFGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 11 dB. Ref Offset 11 dB.
10 dBldiv Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
Center Freq Center Freq
5200000000 GHz| 5240000000 GHz|
1 1 1
Center 5.2 GHz Span 40 MHz, CF Stey Center 5.24 GHz Span 40 MHz, CF Stey
#Res BW 360 kHz #VBW 1.1 MHz Sweep 1ms 4.000000 MHz] #Res BW 360 kHz #VBW 1.1 MHz Sweep 1ms 4.000000 MHz]
Auto Man Auto Man
Occupied Bandwidth Total Power 16.2 dBm Occupied Bandwidth Total Power 16.6 dBm
17.667 MHz pp— 17.675 MHz pp—
Transmit Freq Error -33.933 kHz % of OBW Power 99.00 % OHz Transmit Freq Error -16.464 kHz % of OBW Power 99.00 % oOH
x dB Bandwidth 28.92 MHz x dB -26.00 dB x dB Bandwidth 26.74 MHz x dB -26.00 dB
usc sTatus wsa sTatus
ANT 2, MID CHANNEL ANT 2, HIGH CHANNEL
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6.2.2.2.  UNII-3 BAND

Frequency 6 dB BW 6 dB BW Limit | Result
Channel (MH2) ANT1 ANT2
(MHz) (MHz) (KHz)
Low 5745 16.260 17.160 500 PASS
Mid 5785 16.930 17.035 500 PASS
High 5825 16.515 16.030 500 PASS
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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i o | el z i i IR
SENSEANT ALTGN AUTO Frequency SENSEANT ——— 103838 s Frequency
#Avg Type: RMS : T
=+ Trig: FreeRun AvHlG: 2020 enter Fr'q 5 ?ssunuuuu G:f‘,z, Fer e~ Trig: FreeRun AvHlG: 2020
FGainilow  #Atten: 30 d8 FGainilow  #Atten: 30 d8 perl®
Auto Tune Auto Tune
Ref Offset 11 dB AMKr1 16.260 MHZ] Rer Offset 11 4B ANkr1 16.930 MHZ]
0 gB/@iv  Ref 20,00 dBm -0.059 dBj 10aeidiy  Ref 20,00 dBm 0.138 dB|
Log - Log Y
Center Freq Center Freq
5745000000 GHz 5785000000 GHz
StartFreq| StartFreq|
W [} 5720000000 GHz W (L ) 5760000000 GHz
P AN T
Stop Freq| Stop Freq|
5770000000 GHz 5810000000 GHz
CF Step CF Step
5.000000 MHz] 5.000000 MHz]
| Man)| Man)|
Freq Offset| Freq Offset|
0 Hz| 0 Hz|
Scale Type, Scale Type
Center 5.74500 GHz Span 50.00 MHz [-°0 & Center 5.78500 GHz Span 50.00 MHz [-°0 &
#Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (10001 pts] #Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (10001 pts]
sc sTarus, wsc sTarus,
ANT 1, LOW CHANNEL ANT 1, MID CHANNEL
Keysight Spectrum Anshyzes - AP+7.5 2001711100066, SN SN
ALIGH ) 10:51:49 30 Jul = GN AT
HAvg Type: RMS A Frequency HAvg Type: RMS Frequency
AvalHeld: 2020 e o~ Trig: FreeRun AvalHeld: 2020
oerlf IFGainLow #Aten: 30 4B
Auto Tune| 7 Auto Tune|
Ref Offset 11 dB AMkr1 16.515 MHZ Ref Offsat 11 dB AMKr1 17 Jso MHZ
0deia Ref 20.00 dBm 0.064 dBj 0dBidiv Ref 20.00 dBm 0dB
Log v Log ¥
Center Freq| Center Freq|
5 826000000 GHz| 5.745000000 GHz|
StartFreq| StartFreq|
W ‘ ’ 5 800000000 GHz| W | . 5720000000 GHz|
e # ‘
StopFreq| StopFreq|
5850000000 GHz, 5.770000000 GHz,
CF Step CF Step
[ 5.000000 MHz| 5.000000 MHz|
Man| [ Man|
i d
Freq Offset] Freq Offset]
0Hz 0Hz
Scale Type| Scale Type|
Center 5.82500 GHz Span 50.00 MHz||-°2 Lin) Center 5.74500 GHz Span 50.00 MHz||-°2 Lin)
#Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (10001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (10001 pts)
o p— wsa p—
ANT 1, HIGH CHANNEL __ANT 2, LOW CHANNEL
s
718, i EREN= ""w»-m-nhum awsmm i EREN=
SENSEANT 1R p—— SENSEANT 1 04:43:30 P by Frequency
vg Type: RS ™ pe:
PG Fas e Trig: Free Run AumHmu 2020 entr Freq 5 stunuuuu L L i ——— AumHmu.mm
IFGainlow  #Atten: 30 48 il IFGainlow  #Atten: 30 48
7 Auto Tune Auto Tune
Ref Offset 11 dB AMErT 17055 MHz Ref Offset11 4B AMKr 18.030 MHZ
o s Ref 20.00 dBm 0.163 dBy 10 d8/div Ref 20,00 dBm 0.136 dBy
Log v Log v
Center Freq Center Freq
5785000000 GHz 5825000000 GHz
StartFreq| | | | ’ StartFreq|
g . 5760000000 GHz| ,;\\ ; 5800000000 GHz|
[ |
Stop Freq| Stop Freq|
5810000000 GHz 5.850000000 GHz
|
| CF Stey . i 1 CF Stey
) 5.000000 MHz] 5.000000 MHz]
| b |Auto Man Auto Man|
Freq Offset| Freq Offset|
0 Hz| 0 Hz|
Scale Type, Scale Type
Center 5.78500 GHz Span 50.00 MHz [-°0 & Center 5.82500 GHz Span 50.00 MHz [-°0 &
#Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (10001 pts] #Res BW 100 kHz #VBW 300 kHz Sweep 2.000 ms (10001 pts]
sc sTarus, wsc sTarus,
ANT 2, MID CHANNEL ANT 2, HIGH CHANNEL
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99% dB BW

99% dB BW

Channel Fre,a‘:'ency ANT1 ANT?2
(MHz) (MHZ) (MHZ)
Low 5745 17.617 17.643

Mid

5785

17.605

17.612

High

5825

17.636

17.695

[ Keyght Spectrum Anshze - AP 200171110066, = [ Feywght Spectrum Ansiyae - APv7.5 220171100065, =
. 5 0 SENSEIN 0:14:29 A4 04, 2018 L i 0 SENSEIN c 02819 84 Jul 04, 2018
enter Freq 5.745000000 GHz Center Freq: 5.745000000 GHz Radio St None Trace/Metactor enter Freq 5.785000000 GHz Center Freq: 5.7B5003000 GHz Radio Sd: None Trece/Detector
NFE —+ Trig: Free Run AvglHold: 11 = NFE —+ Trig: Free Run AvglHold: 11
AFGainlow  #Atien: 40 dB Radio Devics: BTS AFGainlow  #Atien: 40 dB Radio Devics: BTS
Ref Offset 11 dB Ref Offset 11 dB
10 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Clear Write| Clear Write|
Average] Average]
Max Hold| Max Hold|
Center 5.745 GHz Span 40 MHz, Center 5.785 GHz Span 40 MHz,
#Res BW 360 kHz #VBW 1.1 MHz Sweep 1ms, Min Holdl #Res BW 360 kHz #VBW 1MHz Sweep 1ms, Min Holdl
Occupied Bandwidth Total Power 12.4 dBm Occupied Bandwidth Total Power 12.5 dBm
17.617 MHz Detector] 17.605 MHz Detector
Sample ¥ Sample ¥
Transmit Freq Error 35.453 kHz % of OBW Power 99.00 % Auto Man| Transmit Freq Error 39.174 kHz % of OBW Power 99.00 % Auto Man|
x dB Bandwidth 20.06 MHz x dB -26.00 dB x dB Bandwidth 19.88 MHz x dB -26.00 dB
usc — sc —
ANT 1, LOW CHANNEL ANT 1, MID CHANNEL
[ Koight Spectrum Anslyze - 4937 S20ITITI 00088, |- e = FersghtSpectram Arslyze- AP S200ITINLG, e
. . SENSEN 10:46:10 94 0l 4, 2018 L AE SENSETN 04:24:53 P May 23, 2018
enter Freq 5.824996000 GHz Center Freq: 5524996000 GHz Radio Std: None L enter Freq 5.745000000 GHz Center Freq: 5.745000000 GHz Radio Std: None Frequency
— NFE == Trig: Free Run AvglHeld: 114 [———— NFE == Trig: FreeRun AvglHeld: 114
AFGain:Low #Atten: 40 dB Radio Device: BTS #AFGain:Low #Atten: 40 dB Radio Device: BTS
Ref Offset 11 dB. Ref Offset 11 dB.
0 dBidiv Ref 30.00 dBm 0 dBldiv Ref 30.00 dBm
Log Log
Center Freq
Clear Write| £.745000000 GHz)
Average]
Max Hold|
Center 5.825 GHz Span 40 MHz, Center 5.745 GHz Span 40 MHz, CF Stey
#Res BW 360 kHz #VBW 1MHz Sweep 1ms Min Hold| #Res BW 360 kHz #VBW 1.1 MHz Sweep 1ms 4.000000 MHF;
Auto Man
Occupied Bandwidth Total Power 11.7 dBm Occupied Bandwidth Total Power 13.3 dBm
17.636 MHz Datoctor 17.643 MHz FreqOffset
Transmit Freq Error 20.436 kHz % of OBW Power 99.00 % jputo Man| Transmit Freq Error -1.678 kHz % of OBW Power 99.00 % oOH
x dB Bandwidth 19.72 MHz x dB -26.00 dB x dB Bandwidth 22.82 MHz x dB -26.00 dB
usc sTatus wsa sTatus
ANT 1, HIGH CHANNEL ANT 2, LOW CHANNEL

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.

FORM NO: 10-SL-F0035




REPORT NO.: 4788430402-4
Page 30 of 163

[ eyt Spectrum Anslyzer - A947.5 20071110, ol -l [— Kyt Spectrum Ansiyass - 4947 520071110, o)l
. ; 5 ssen s 04.32.30 Py 23, 2038 i ; 5 ssen - 04.37.45 Py 23, 2038
enter Freq 5.785000000 GHz Center Freq: 5785000000 GHz Radio Std: None Frequency enter Freq 5.825000000 GHz Center Freq: 5826000000 GHz Radio St: Nane e
NFE —+- Trig: Free Run AvglHold: 11 | NFE —+- Trig: Free Run AvglHold: 11
#FGain:Low #Anen: 40 dB Radio Device: BTS #FGain:Low #Anen: 40 dB Radio Device: BTS
Ref Offset 11 dB Ref Offset 11 dB
10 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center Freq| Center Freq|
5 785000000 GHz| 5 826000000 GHz|
Center 5.785 GHz Span 40 MHz, CF Step Center 5.825 GHz Span 40 MHz, CF Step
#Res BW 360 kHz #VBW 1.1 MHz Sweep 1ms, 4.000000 MHz #Res BW 360 kHz #VBW 1.1 MHz Sweep 1ms, 4.000000 MHz
Auto Man| Auto Man|
Occupied Bandwidth Total Power 12.9 dBm Occupied Bandwidth Total Power 12.7.dBm
17.612 MHz FreqOffset 17.695 MHz FreqOffset
Transmit Freq Error -45.704 kHz % of OBW Power  99.00 % 0Hz Transmit Freq Error -52.368 kHz % of OBW Power  99.00 % 0Hz
x dB Bandwidth 25.46 MHz x dB -26.00 dB x dB Bandwidth 31.72 MHz x dB -26.00 dB
ANT 2, MID CHANNEL ANT 2, HIGH CHANNEL
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6.2.3. 802.11n HT40 MODE

6.2.3.1.

UNII-1 BAND

Frequency

26 dB BW

26 dB BW

Channel ANT1 ANT2
(MHz2) (MH2) (MH2)
Low 5190 43.25 45.95

High

5230

45.88

46.36

Channel

Frequency
(MH2z)

99% dB BW
ANT1
(MHz)

99% dB BW
ANT2
(MH2z)

Low

5190

36.411

36.566

High

5230

36.430

36.655

m—
= T 3 =~ [ Keysight Specirum iy - APVY.5 21 TLL] 68, =
ux e N 09:15:13 44 1 04, 2018 i 05:29:42 il 1l 09, 2018
enter Freq 5.190000000 GHz Center Freq: 5.1 GHz Radio Std: None TraceiDetector enter Freq 5.230000000 GHz Center Freq: 5.230000000 GHz Radio Std: None TraceiDetector
WEE o= Trig: Free Run AvalHold: 11 — WFE = Trig: Free Run AvlHold: 114
AFGainiow  #Aten: 40 48 Radio Device: BTS #FGainiow  #Atten: 40 dB Radio Device: BTS
Ref Offset 11 dB Ref Offset 11 dB
10 dBidiv Ref 30.00 dBm 0 cBld Ref 30.00 dBm
Log Log
Clear Write, Clear Write
Averagel Average]
Max Hold Max Hold
Center 5.19 GHz Span 80 MHz Center 5.23 GHz Span 80 MHz
#Res BW 750 kHz #VBW 2.2 MHz Sweep 1ms Min Hotd iRes BW 750 kHz #VBW 2.2 MHz Sweep 1ms Min Hold
Occupied Bandwidth Total Power 16.2dBm Occupied Bandwidth Total Power 16.0 dBm
36.411 MHz Detector 36.430 MHz Detector]
Sample Sample |
Transmit Freq Error 57.160 kHz % of OBW Power 99.00 % jAute Man| Transmit Freq Error 89.363 kHz % of OBW Power 98.00 % jauto Man)|
x dB Bandwidth 43.25 MHz x dB -26.00 dB x dB Bandwidth 45.88 MHz x dB -26.00 dB
s s wsa sTamus
ANT 1, LOW CHANNEL ANT 1, HIGH CHANNEL
[ Koyt Spectrum alyae: - 4907.5 220071000, e [ Keyoght Spectrum Ansyas: - 4975207110, =
o L R 2 E-IN 04:46:01 PMMay 23, 2018 o L ¥ E-IN 04:50:11 PMMay 23, 2018
enter Freq 5.190000000 GHz Center Freq: 5.150000000 GHz Radio Std: None Frequency enter Freq 5.230000000 GHz Center Freq: 5.230000000 GHz Radio Std: None Frequency
— WE = Trig: FreeRun AvalHeld: 11 — WE = Trig: FreeRun AvalHeld: 11
AFGaindLow | #Atten: 40 dB Radio Device: BTS AFGaimlow  MAtten: 40 4B Radio Device: BTS.
Ref Offset 11 dB Ref Offset 11 dB.
0 dBidiv Ref 30.00 dBm 0 dBd Ref 30.00 dBm
Log Log
Center Freq Center Freq|
5190000000 GHz 5230000000 GHz
Center 5.19 GHz Span 80 MHz CF Stey Center 5.23 GHz ‘Span 80 MHz| CF Stey
#Res BW 7350 kHz #VBW 2.2 MHz Sweep 1ms £.000000 Msz #Res BW 680 kHz #VBW 2 MHz Sweep 1ms, 8000000 MHPZ
Auto Man lAuto Man
Occupied Bandwidth Total Power 16.2 dBm Occupied Bandwidth Total Power 16.5 dBm
36.566 MHz pp— 36.655 MHz Freqoftest
Transmit Freq Error 14.306 kHz % of OBW Power  99.00 % OHz Transmit Freq Error -74.905 kHz % of OBW Power  99.00 % o+
x dB Bandwidth 45.95 MHz x dB -26.00 dB x dB Bandwidth 46.36 MHz x dB -26.00 dB
s — s E—
ANT 2, LOW CHANNEL ANT 2, HIGH CHANNEL
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6.2.3.2.  UNII-3 BAND

Frequency

6 dB BW 6 dB BW

Limit | Result

Channel (MH2) ANT1 ANT2
(MHz) (MH2) (KH2)
Low 5755 36.14 36.00 500 PASS

High 5795

35.86 36.15

500 PASS

|_ eysight Specrum Amyee - 475 2CPITLL 00066, = [ Keysight Spectrum Anlyzes - AP 5 22017110085, E—
L B 1 [ a L \F 1 I E N [ 12:48:59 PM Jul 04, 2018
#Avg Type: RMS Frequency E #Avg Type: RMS TAGE = Frequency
ISt TP TN ;.. ¢\ouhin AveHold. 2020 enter Freq 579500000061z | 11 Frrun Aol 2320
IFGaimLow  #Atien: 3008 IFGainlow  #Atten: 30 48
AMK Auto Tune| AMK Auto Tune|
Ref Offset 11 B Y Ref Offset 11 dBi !
0 gaidiv__Ref 20.00 dBm o derdy__Ref 20.00 dBm
Center Freq| Center Freq|
5.766000000 GHz| 5.795000000 GHz|
StartFreq| StartFreq
» ¢ 5705000000 GHz| ! ’ 5.745000000 GHz|
P H
StopFreq| Stop Freq
5805000000 GHz, 5.845000000 GHz
ep CF Step
10.000000 MHz| 10.000000 MHz|
Auto Man i lAauto Man
\ i I
Freq Offset] Freq Offset|
0Hz OHz
Scale Type| Scale Type
Center 5.75500 GHz Span 100.0 MHz|[-°8 Lin) Center 5.79500 GHz Span 100.0 MHz [-°8 Lin|
H#Res BW 100 kHz #VBW 300 kHz Sweep 4.000 ms (10001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 4.000 ms (10001 pts)
sc STars wsc sTarus
ANT 1, LOW CHANNEL ANT 1, HIGH CHANNEL
|_ eysight Specirum Amsyeer - APVT5 2E0ITLILD. e [ Keysight Spectram Anlyzes - AT 32007110, S
L |E 1 [ a 04 L \F 1 I [
Fhovg Type: RMS Frequency E Ty Type: RNS Frequency
enter Fre 5'75500&?“" G::zc Fast —o= Trig: FreeRun AveHold. 2020 ] 5'795['0,‘.];20“ G:’:', Fast = Trig: FreeRun AvaiHeld 2020
IFGaln:Low #Atten: 30 4B IFGainLow #Atten: 30 dB
Mkr Auto Tune| Mkr1 36 Auto Tune|
Ref Offset 11 B Y Ref Offset 11 dBi
0 gaidiv__Ref 20.00 dBm o derdy__Ref 20.00 dBm
Center Freq| Center Freq|
5.766000000 GHz| 5.795000000 GHz|
StartFreq| StartFreq
. ’ 5.705000000 GHz| 0 5.745000000 GHz|
e Wik
L W
StopFreq| Stop Freq
5805000000 GHz, 5.845000000 GHz
CF Step CF Step
10.000000 MHz| 10.000000 MHz|
Auto Man lAauto Man
A I
Freq Offset] Freq Offset|
0Hz OHz
Scale Type| Scale Type
Center 5.75500 GHz Span 100.0 MHz|[-°8 =] Center 5.79500 GHz Span 100.0 MHz [-°8 Lo
#Res BW 100 kHz #VBW 300 kHz Sweep 4.000 ms (10001 pts #Res BW 100 kHz #VBW 300 kHz Sweep 4.000 ms (10001 pts)
sc STars wsc sTarus
ANT 2, LOW CHANNEL ANT 2, HIGH CHANNEL
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99% dB BW

99% dB BW

Channel Fre,\‘j'luHeZ”Cy ANT1 ANT?2
(MH2) (MHZ) (MHz)
Low 5755 36.494 36.552

High

5795

36.435

36.593

— —
e Keysight Spectrumm Analyzes - APVT.5.2[201711),00066, [ la e Keysight Spectrum Analyzer - APVT.5.2(201711)].00066, =2
E Co—— TG A IEEETOr o p— 5 - T sensein] —E LT [l p——
Center Freq: 5.755000000 GH Radio Std: N: Center Freq; 5795000000 GH Radio Std: N
[ESIRGL 5'75500,2-2“ k= — Tog: Freefun ‘avalHole: 11 e o TR 5'““"&200 = = Trig: FroaFun AvglHeie: 111 oo e
HFGainlow  ®Amen: 40 dB Radio Device: BTS SFGainlow  #Aten: 40 dl Radio Device: BTS
Ref Offset 11 dB Ref Offset 11 dB
10 dBidiv Ref 30.00 dBm 10 dB/div Ref 30.00 dBm
Log Log
| Clear Write| Clear Wril
i
Average Aver
¥ i
Max Holfd| Max Hold|
‘Center 5.755 GHz Span 80 MHz ICenter 5.795 GHz Span 80 MHz.
#Res BW 750 kHz #VBW 2.2 MHz Sweep 1ms| Min Holjglf |#Res BW 680 khz #BW 2 MHz Sweep 1ms Min Holld
Occupied Bandwidth Total Power 13.4 dBm Occupied Bandwidth Total Power 13.2 dBm
36.494 MHz Detectdr, 36.435 MHz D
Samplep p
Transmit Freq Error 71.575 kHz % of OBW Power 99.00 % Aute Mepfl  Transmit Freq Error 52.483 kHz % of OBW Power 99.00 % Auto Man
x dB Bandwidth 40.41 MHz x dB -26.00 dB x dB Bandwidth 40.27 MHz x dB -26.00 dB
usc STaTUS "Msr. sTATUS
ANT 1, LOW CHANNEL ANT 1, HIGH CHANNEL
e ——
e Keysight Spectrumn Analyzes - APVT.5.2[201711)0, [ la [ Keysight Spectrum Analyzer - AP1.5.2(01711)0, =2
ter Freq: 5. i n enter Freq: 5. z adio Std: None
enter Fre 5.755003'_200 GHz ] Tr";‘F"r:gw Ava:mAﬁ adio lone enter Freq 5.795000000 GHz S Fm‘;un avolhaid: 1
HFGainlow  ®Amen: 40 dB Radio Device: BTS AFGainilow  HAmen: 40 6B Radio Device: BTS
Ref Offset 11 dB Ref Offset 11 dB
10 dBidiv Ref 30.00 dBm 10 dB/di Ref 30.00 dBm
Log Log
Center Freg Center Frep
6755000000 GHz 5795000000 GHz
f
‘Center 5.755 GHz Span 80 MHz CE Step ICenter 5.795 GHz Span 80 MHz cFsteh
#Res BW 750 kHz #VBW 2.2 MHz Sweep 1ms 000000 MHz | [#ReS BW 750 kHz #VBW 2.2 MHz Sweep 1ms 8000000 MHz
Auto Ma) lauto Mah
Occupied Bandwidth Total Power 12.9 dBm Occupied Bandwidth Total Power 12.6 dBm
36.552 MHz FreqOffsdt 36.593 MHz Freq Offsgt
Transmit Freq Error -58.071 kHz % of OBW Power 99.00 % oHz Transmit Freq Error -45.409 kHz % of OBW Power 99.00 % ohe
x dB Bandwidth 41.02 MHz x dB -26.00 dB x dB Bandwidth 46.92 MHz x dB -26.00 dB
usc sTaTus || sTaUs
ANT 2, LOW CHANNEL ANT 2, HIGH CHANNEL
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6.3. MAXIMUM CONDUCTED OUTPUT POWER

LIMITS
FCC Part15, Subpart E/ RSS-247

o Frequency Range

Test Item Limit (MH2)
For FCC client devices :250mW (24dBm)
: 5150-5250
For RSS:e.i.r.p. power:
not exceed 200 mW(23dBm) or 10 + 10 log10 B

Conducted 250mW (24dBm) 5250-5350

Output Power

250mW (24dBm)

For FCC:5470-5725
For 1C:5470-5600
5650-5725

1 Watt (30dBm)

5725-5850

TEST PROCEDURE

Refer to KDB 789033 D02 General UNII Test Procedures New Rules v02r01
Connect the EUT to the a broadband peak RF power meter, the power meter shall have a video

bandwidth that is greater than or equal to the bandwidth and shall utilize a fast-responding diode

detector.

TEST SETUP

EUT

Attenuator Power Sensor

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch
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RESULTS
6.3.1. 802.11a MODE
6.3.1.1. UNII-1 BAND
Test - Maximum AVG Conducted Output | EIRP FCccC IC
Ch:rf’nel requency | ant Power (dBm) ForIC | Limit | Limit
(MHz) Single Total (dBm) | (dBm) | (dBm)
1 12.7 15.36
Low 5180 6
2 12.65 12.65
Middle 5200 L 12.72 N/A 1532 24 23
2 12.87 12.87
High 5240 1 12.90 15.50
J 2 13.01 13.01
6.3.1.2.  UNII-3 BAND
Maximum AVG Conducted Output FCC IC
CrTeSt | Frequency ANT Power (dBm) Limit Limit
anne (MHz) Single Total (dBm) | (dBm)
1 37
Low 5745 8.3
2 8.19
1 8.51
Middle 5785 N/A 30 30
2 8.15
. 1 8.52
High 5825
2 7.97

NOTE: 1.EIRP= Maximum Conducted Output Power + ANT GAIN
2. Maximum Conducted Output Power= Conducted Output Power+ Correction Factor
3. About correction Factor please refer to section 6.1

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
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6.3.2. 802.11n HT20 MODE
6.3.2.1. UNII-1 BAND
Maximum AVG Conducted Output | EIRP FCC IC
chat | reaueney At Power (dBm) ForIC | Limit | Limit
(MHz) Single Total (dBm) | (dBm) | (dBm)
1 11.88 14.48
Low 5180
2 11.95 11.95
Middle 5200 = 12.03 N/A 14.63 24 23
2 12.05 12.05
Hiah 5240 1 12.19 14.79
9 2 12.22 12.22
6.3.2.2. UNII-3 BAND
Maximum AVG Conducted Output FCC IC
Cr']rest | Frequency ANT Power (dBm) Limit Limit
anne (MHz) Single Total (dBm) | (dBm)
1 A1
Low 5745 8
2 8.18
1 8.32
Middle 5785 N/A 30 30
2 8.14
. 1 8.31
High 5825
2 8.20

NOTE: 1.EIRP= Maximum Conducted Output Power + ANT GAIN

2. Maximum Conducted Output Power= Conducted Output Power+ Correction Factor

3. About correction Factor please refer to section 6.1
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6.3.3. 802.11n HT40 MODE

6.3.3.1. UNII-1 BAND
Maximum AVG Conducted Output | EIRP FCC IC
Cr'll'est | Frequency ANT Power (dBm) For IC Limit Limit
anne (MHz) Single Total (dBm) | (dBm) | (dBm)
1 11.24 13.84
Low 5190
2 11.87 11.87
NA 24 23
High 5230 1 11.44 14.04
g 2 12.01 12.01
6.3.3.2. UNII-3 BAND
Maximum AVG Conducted Output FCC IC
CJeSt I Frequency ANT Power (dBm) Limit Limit
anne (MHz) Single Total (dBm) (dBm)
1 8.29
Low 5755
2 8.90
NA 30 30
. 1 8.16
High 5795
2 8.73

NOTE: 1.EIRP= Maximum Conducted Output Power + ANT GAIN

2. Maximum Conducted Output Power= Conducted Output Power+ Correction Factor
3. About correction Factor please refer to section 6.1
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6.4. POWER SPECTRAL DENSITY

LIMITS
FCC Part15, Subpart E/ RSS-247
I Frequency Range
Test Item Limit (MH2)
For FCC: Other than Mobile and
portable:17dBm/MHz
Mobile and portable:11dBm/MHz 5150-5250
For RSS:10dBm/MHz
Power Spectral
Density 11dBm/MHz 5250-5350
For FCC:5470-5725
11dBm/MHz For 1C:5470-5600
5650-5725
30dBm/500kHz 5725-5850

TEST PROCEDURE

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

For U-NII-1, U-NII-2A and U-NII-2C band:

Center Frequency

The center frequency of the channel under test

Detector RMS

RBW 1MHz

VBW >3 x RBW

Span Encompass the entire emissions bandwidth (EBW) of the signal
Trace Max hold

Sweep time Auto

For U-NII-3:

Center Frequency

The center frequency of the channel under test

Detector RMS

RBW 500KHz

VBW 23 x RBW

Span Encompass the entire emissions bandwidth (EBW) of the signal
Trace Max hold

Sweep time Auto

UL Verification Services (Guangzhou) Co., Ltd, Song Shan Lake Branch FORM NO: 10-SL-F0035
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Note:

1. For UNII-3, according to KDB publication 789033 D02 General UNII Test Procedures New Rules
v01, section II.F.5., it is acceptable to set RBW at 1MHz and VBW at 3MHz if the spectrum analyzer

does not have 500kHz RBW.
2. The value measured with RBW=1MHz is to be added with 10log(500kHz/1MHZz) which is - 3dB. For

example, if the measured value is +10dBm using RBW=1MHz (that is +10dBm/MHz), then the
converted value will be +7dBm/500kHz.

Allow trace to fully stabilize and use the peak marker function to determine the maximum amplitude

level within the RBW.

TEST SETUP

EUT

Attenuator

RESULTS

Spectrum
Analyzer
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6.4.1. 802.11a MODE
6.4.1.1. UNII-1 BAND
S Frequency ANT Meas. Level (dBm/MHz) Il_:lcr:ni Lilr(r:ﬂt
Channel Single PSD
(MHz) g (dBm/MHz) | (dBm/MHz)
1 1.500 2.410
L 5180
ow 2 0.484 1.394
1 1.303
Middle 5200 2.213 10 10
2 0.552 1.462
_ 1 1.506 2.416
High 5240 :
'9 2 0.796 1.706

| Duty Cycle CF (dB) | 0.91 |

Note: 1.PSD=Meas. Level+ Correction Factor
2. About correction Factor please refer to section 6.1
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