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1. GENERAL INFORMATION

EUT
Model Number

Model Declaration

Test Model
Power Supply
Hardware version
Software version

Bluetooth Version

Channel Number
Modulation Technology

Data Rates

WLAN

WLAN FCC Operation
Frequency

WLAN Channel Number

WLAN Modulation Technology

Antenna Type And Gain

1.1. Description of Device (EUT)

: 4K HDMI dongle
: SN8BAXX(X=ATO Z), IPA1104HDW-02

. PCB board, structure and internal of these model(s) are the same,
" Only models name is different for these models.

: SN8BABB

: DC 5V by adapter
: SMB.195.04

: Android 9.0

1 V4.1

. 79 Channels for Bluetooth V3.0(DSS)
" 40 Channels for Bluetooth V4.1(DTS)

. GFSK, 11/4-DQPSK, 8-DPSK for Bluetooth V3.0(DSS)
" GFSK for Bluetooth V4.1(DTS)

. Bluetooth V3.0(DSS): 1~3Mbps
" Bluetooth V4.1(DTS): 1Mbps

: Supported IEEE 802.11a/b/g/n/ac

IEEE 802.11b:2412-2462MHz

IEEE 802.119:2412-2462MHz

IEEE 802.11n HT20:2412-2462MHz / 5180-5240MHz /
5745-5825MHz

IEEE 802.11n HT40:2422-2452MHz / 5190-5230MHz /

* 5755-5795MHz

IEEE 802.11a: 5180-5240MHz / 5745-5825MHz

IEEE 802.11ac VHT20: 5180-5240MHz / 5745-5825MHz
IEEE 802.11ac VHT40: 5190-5230MHz / 5755-5795MHz
IEEE 802.11ac VHT80: 5210MHz / 5775MHz

11 Channels for 2412-2462MHz(IEEE 802.11b/g/n HT20)
7 Channels for 2422-2452MHz(IEEE 802.11n HT40)
4 Channels for 5180-5240MHz (IEEE 802.11a/ac VHT20/n HT20)

. 2 Channels for 5190-5230MHz (IEEE 802.11ac VHT40/n HT40)
" 1 Channels for 5210MHz (IEEE 802.11ac VHTS80)

5 Channels for 5745-5825MHz(IEEE 802.11a/ac VHT20/n HT20)
2 Channels for 5755-5795MHz(IEEE 802.11ac VHT40/n HT40)
1 Channels for 5775MHz(IEEE 802.11ac VHTS80)

IEEE 802.11b: DSSS(CCK,DQPSK,DBPSK)
IEEE 802.11g: OFDM (64QAM, 16QAM, QPSK, BPSK)

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

IEEE 802.11a: OFDM (64QAM, 16QAM, QPSK, BPSK)
IEEE 802.11ac: OFDM (256QAM, 64QAM, 16QAM, QPSK, BPSK)

Three Antennas:

Internal Antenna 0:

1.0 dBi(Max.), for TX/RX (WLAN 2.4G Band),
1.0 dBi(Max.), for TX/RX (WLAN 5G Band)

: Internal Antenna 1:

1.0 dBi(Max.), for TX/RX (WLAN 2.4G Band),

1.0 dBi(Max.), for TX/RX (WLAN 5G Band)

Internal Antenna 2: 1.0 dBi(Max.), for TX/RX (Bluetooth),
802.11n/ac support 2T2R.[Antenna 0 and Antenna 1]
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. 4.0 dBi for MIMO(2.4G Band)
" 4.0 dBi for MIMO(5G Band)

Note: Antenna position refer to EUT Photos.

Directional Gain

1.2. Host System Configuration List and Details

Manufacturer Description Model Serial Number | Certificate
Aohai Adapter A8501000 N/A N/A

1.3. External 1/0 Port

I/O Port Description Quantity Cable
USB Port 2 1m, unshielded
HDMI Port 1 N/A

1.4. Description of Test Facility

Designation Number: CN1229
Test Firm Registration Number: 616276

The 3m-Semi anechoic test site fulfils CISPR 16-1-4 according to ANSI C63.10 and CISPR
16-1-4:2010

1.5. Statement of the Measurement Uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned
that there may be errors within the calibration limits of the equipment and facilities. The
measurement uncertainty was calculated for all measurements listed in this test report acc. To
CISPR 16 — 4 “Specification for radio disturbance and immunity measuring apparatus and
methods — Part 4: Uncertainty in EMC Measurements” and is documented in the HUAK quality
system acc. To DIN EN ISO/IEC 17025. Furthermore, component and process variability of
devices similar to that tested may result in additional deviation. The manufacturer has the sole
responsibility of continued compliance of the device.

1.6. Measurement Uncertainty

Test Item Frequency Range Uncertainty Note
9KHz~30MHz +3.08dB @)
Radiation Uncertainty |: 30MHz~1000MHz 1+4.42dB @)
1GHz~40GHz +4.06dB @)
Conduction Uncertainty |: 150kHz~30MHz 12.23dB (1

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

1.7. Description of Test Modes

The EUT has been tested under operating condition.

Worst-case mode and channel used for 150 kHz-30 MHz power line conducted emissions was
the mode and channel with the highest output power that was determined to be IEEE 802.11a
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mode (High Channel).
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Worst-case mode and channel used for 9kHz-1000 MHz radiated emissions was the mode and
channel with the highest output power, that was determined to be IEEE 802.11a mode(High

Channel).

Worst-Case data rates were utilized from preliminary testing of the Chipset, worst-case data
rates used during the testing are as follows:

IEEE 802.11a Mode : 6 Mbps, OFDM.
IEEE 802.11ac VHT20 Mode: MCSO0
IEEE 802.11n HT20 Mode: MCS0, OFDM.

IEEE 802.11ac VHT40 Mode: MCS0, OFDM.

IEEE 802.11n HT40 Mode: MCS0, OFDM.

IEEE 802.11ac VHT80 Mode: MCS0, OFDM.

Antenna & Bandwidth

Antenna Single (Port.1) Two (Port.1 + Port.2)
Bandwidth Mode 20MHz 40MHz 80MHz 20MHz 40MHz 80MHz
IEEE 802.11a O O O M O O
IEEE 802.11n O O O M o4} O

IEEE 802.11ac O O O 4] o4} 4]

Page 7 of 73



i} Report No.: HK1812272009E2

2. TEST METHODOLOGY

All measurements contained in this report were conducted with ANSI C63.10-2013, American
National Standard of Procedures for Compliance Testing of Unlicensed Wireless Devices.

The radiated testing was performed at an antenna-to-EUT distance of 3 meters. All radiated and

conducted emissions measurement was performed at Shenzhen HUAK Testing Technology Co.,
Ltd.

2.1. EUT Configuration

The EUT configuration for testing is installed on RF field strength measurement to meet the

Commissions requirement and operating in a manner that intends to maximize its emission
characteristics in a continuous normal application.

2.2. EUT Exercise

The EUT was operated in the engineering mode to fix the TX frequency that was for the purpose
of the measurements.

According to FCC’s request, Test Procedure 789033 D02 General UNII Test Procedures New
Rules v02r01 and KDB 662911 are required to be used for this kind of FCC 15.407 Ull device.

According to its specifications, the EUT must comply with the requirements of the Section
15.203, 15.205, 15.207, 15.209 and 15.407 under the FCC Rules Part 15 Subpart E

2.3. General Test Procedures

2.3.1 Conducted Emissions

The EUT is placed on the turntable, which is 0.8 m above ground plane. According to the
requirements in Section 6.2.1 of ANSI C63.10-2013 Conducted emissions from the EUT

measured in the frequency range between 0.15 MHz and 30MHz using Quasi-peak and average
detector modes.

2.3.2 Radiated Emissions

The EUT is placed on a turn table, which is 0.8 m above ground plane. The turntable shall rotate
360 degrees to determine the position of maximum emission level. EUT is set 3m away from the
receiving antenna, which varied from 1m to 4m to find out the highest emission. And also, each
emission was to be maximized by changing the polarization of receiving antenna both horizontal
and vertical. In order to find out the maximum emissions, exploratory radiated emission
measurements were made according to the requirements in Section 6.3 of ANSI C63.10-2013
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3. SYSTEM TEST CONFIGURATION

3.1. Justification

Report No.: HK1812272009E2

The system was configured for testing in a continuous transmits condition.

3.2. EUT Exercise Software

The system was configured for testing in a continuous transmits condition and change test
channels by software (MP Tool) provided by application.

3.3. Special Accessories

No. Equipment Manufacturer | Model No. Serial No. Length uﬂgﬁilglzcé/d Notes
1 TV AOC 280I(_)I\éI000 JVVGJ7AOOO30 / / /

3.4. Block Diagram/Schematics

Please refer to the related document

3.5. Equipment Modifications

Shenzhen HUAK Testing Technology Co., Ltd. has not done any modification on the EUT.

3.6. Test Setup

Please refer to the test setup photo.
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4. SUMMARY OF TEST RESULTS

Report No.: HK1812272009E2

Applied Standard: FCC Part 15 Subpart E

FCC Rules Description of Test Result
§15.407(a) Maximum Conducted Output Power Compliant
§15.407(a) Power Spectral Density Compliant
§15.407(a) 26dB Bandwidth Compliant
§15.407(a) 99% Occupied Bandwidth Compliant
§15.407(b) Radiated Emissions Compliant
§15.407(b) Band edge Emissions Compliant

§15.205 Emissions at Restricted Band Compliant
§15.407(g) Frequency Stability N/A
§15.207(a) Line Conducted Emissions Compliant

§15.203 Antenna Requirements Compliant

§2.1093 RF Exposure Compliant

Note: The customer declared frequency stability is better than 20ppm which ensures that the signal
remains in the allocated bands under all operational conditions stated in the user manual.
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5. TEST RESULT

5.1. On Time and Duty Cycle

5.1.1. Standard Applicable
None; for reporting purpose only.
5.1.2. Measuring Instruments and Setting

Please refer to section 6 of equipment list in this report. The following table is the setting of the
spectrum analyzer.

5.1.3. Test Procedures

1. Set the centre frequency of the spectrum analyzer to the transmitting frequency;
2. Set the span=0MHz, RBW=10MHz, VBW=10MHz, Sweep time=5ms;
3. Detector = peak;

4. Trace mode = Single hold.

5.1.4. Test Setup Layout

ofe ) Lo
Spectrum Analyzer EUT

5.1.5. EUT Operation during Test
The EUT was programmed to be in continuously transmitting mode.

5.1.6. Test result

Total CDuc:[I)(/a iz
Mode O;,]o-irr']f[ge Sweep Dut;(/(y?)ycle Cor¥ectio M%l?r,nwum
points n Factor (KHz)
(dB)

IEEE 802.11a 7785 8001 97.30 0.12 0.010
IEEE 802.11n HT20 7749 8001 96.85 0.14 0.010
IEEE 802.11ac HT20 7784 8001 97.29 0.12 0.010
IEEE 802.11n HT40 7735 8001 96.68 0.15 0.010
IEEE 802.11ac HT40 7742 8001 96.76 0.14 0.010
IEEE 802.11ac HT80 7491 8001 93.63 0.29 0.010
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On Time and Duty Cycle

f RL RF SOL  AC CORREC SENSEPULSE| ALIGNALTO
Frequency enter Freq 5.180000000 GHz #Avg Type: Log-Pur Frequency
PNO; Fast —5~ Trig: Free Run
(FGainlow  #Atten: 40 dB
Auto Tune| Auto Tune|
10 deidly  Ref 30.00 dBm 10 dB/div_ Ref 30.00 dBm
Log Log
Center Freq) Center Freq
5.180000000 GHz| 6.180000000 GHz|
StartFreq| StartFreq
5.180000000 GHz| 6.180000000 GHz|
Stop Freq Stop Freq
5.180000000 GHz| 5180000000 GHz|
CF Step! CF Step|
£.000000 MHz, 8.000000 MHz|
Auto Man Auto. Man
FreqOffset FreqOffset
0Hz| 0 Hz|
Center 5.180000000 GHz Span 0 Hz Center 5.180000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz" Sweep 100.3 ms (8001 pts) Res BW 8 MHz #VBW 50 MHz" Sweep 100.3 ms (8001 pts)
e Ges = FRr—
f RL RF SOL  AC CORREC SENSEPULSE| ALIGHAUTO
enter Freq 5.190000000 GHz #avg Type: Log-Pur Frequency
PNO; Fast —5~ Trig: Free Run
(FGainlow  #Atten: 40 dB
Auto Tune| Auto Tune|
10 deidly  Ref 30.00 dBm 10 dB/div_ Ref 30.00 dBm
Log Log
Center Freq) Center Freq
5.180000000 GHz| 6.130000000 GHz|
StartFreq| StartFreq
5.180000000 GHz| 6.130000000 GHz|
Stop Freq Stop Freq
5.180000000 GHz| 5190000000 GHz|
CF Step! CF Step|
£.000000 MHz, 8.000000 MHz|
Auto Man Auto. Man
FreqOffset FreqOffset
0Hz| 0 Hz|
Center 5.180000000 GHz Span 0 Hz Center 5.100000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz" Sweep 100.3 ms (8001 pts) Res BW 8 MHz #VBW 50 MHz" Sweep 100.3 ms (8001 pts)
e [T . [
RL RF AL | CORRE [STEEPULE P
enter Freq 5.210000000 Gpl'l“z] .
(FGainlow  #Atten: 40 dB
Auto Tune| Auto Tune:
10 de/dlv - Ref 30.00 dBm 10deidiv - Ref 30.00 dBm
Log Log
Center Freq| Center Freq|
5.190000000 GHz| 5210000000 GHz
StartFreq| StartFreq
6.190000000 GHz| i T ‘ | 1 5210000000 GHz
Stop Freg) I Stop Freq|
5.190000000 GHz| | | 5210000000 GHz
CF Step i | ..... | ................................................... CF Step
8.000000 MHz, I £.000000 MHz|
Auto Man | | to Man
I i
FreqOffset Freq Offset
0 Hz| 0 Hz,
[Senter 3.180000000 GHz Span 0 Hz Center 5.210000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz* Sweep 100.3 ms (8001 pts) Res BW 8 MHz #VBW 50 MHz* Sweep 100.3 ms (8001 pts)
Gormws e

IEEE 802.11ac VHT40

IEEE 802.11ac VHT80
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5.2. Maximum Conducted Output Power Measurement

5.2.1. Standard Applicable
(1) For the band 5.15-5.25 GHz.

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the
maximum antenna gain does not exceed 6 dBi. 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 6 dBi. The maximum e.i.r.p. at any elevation angle above 30 degrees as
measured from the horizon must not exceed 125 mW (21 dBm).

(ii) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted
output power over the frequency band of operation shall not exceed 1 W provided the
maximum antenna gain does not exceed 6 dBi. 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 6 dBi.

(iiif) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W. Fixed
point-to-point U-NII devices may employ antennas with directional gain up to 23 dBi without any
corresponding reduction in the maximum conducted output power. For fixed point-to-point
transmitters that employ a directional antenna gain greater than 23 dBi, a 1dB reduction in
maximum conducted output power is required for each 1 dB of antenna gain in excess of 23 dBi.
Fixed, point-to-point operations exclude the use of point-to-multipoint systems, omnidirectional
applications, and multiple collocated transmitters transmitting the same information. The
operator of the U-NII device, or if the equipment is professionally installed, the installer, is
responsible for ensuring that systems employing high gain directional antennas are used
exclusively for fixed, point-to-point operations.

(iv) For mobile and portable client devices in the 5.15-5.25 GHz band, the maximum conducted
output power over the frequency band of operation shall not exceed 250 mW provided the
maximum antenna gain does not exceed 6 dBi. If transmitting antennas of directional gain
greater than 6 dBi are used, both the maximum conducted output power shall be reduced by the
amount in dB that the directional gain of the antenna exceeds 6 dBi.

5.2.2. Measuring Instruments and Setting

Please refer to section 6 of equipment list in this report. The following table is the setting of the
power meter.

5.2.3. Test Procedures
The transmitter output (antenna port) was connected to the power meter.

According to KDB 789033 D02 Section 3 (a) Method PM (Measurement using an RF average
power meter):

(i) Measurements may be performed using a wideband RF power meter with a thermocouple
detector or equivalent if all of the conditions listed below are satisfied.

@® The EUT is configured to transmit continuously or to transmit with a constant duty
cycle.

@® At all times when the EUT is transmitting, it must be transmitting at its maximum
power control level.

@® The integration period of the power meter exceeds the repetition period of the
transmitted signal by at least a factor of five.

(ii) If the transmitter does not transmit continuously, measure the duty cycle, x, of the transmitter
output signal as described in section 11.B.

Page 13 of 73



i} Report No.: HK1812272009E2

(iii) Measure the average power of the transmitter. This measurement is an average over both
the on and off periods of the transmitter.

(iv) Adjust the measurement in dBm by adding 10 log (1/x) where x is the duty cycle (e.g., 10 log
(1/0.25) if the duty cycle is 25%).

5.2.4. Test Setup Layout

o L
- - -

EUT

Power Meter

5.1.5. EUT Operation during Test
The EUT was programmed to be in continuously transmitting mode.

5.2.6. Test Result of Maximum Conducted Output Power

Temperature 251°C Humidity 52.4%
Test Engineer Gary Qian Configurations IEEE 802.11a/n/ac
Measured Conducted Duty Report
Test Frequenc Limits
Channel q y Average Power (dBm) Cycle Average Power (dBm) Verdict
Mode (MHz) Antenna | Antenna Sum factor | Antenna | Antenna Sum (dBm)
0 1 (dB) 0 1
EEE 36 5180 9.27 8.79 / 0.12 9.39 8.91 /
802.11a 40 5200 8.46 8.62 / 0.12 8.58 8.74 / 24.00 | PASS
' 48 5240 8.54 9.18 / 0.12 8.66 9.30 /
IEEE 36 5180 8.96 9.02 12.00 0.14 9.10 9.16 12.14
802.11n 40 5200 8.52 8.57 11.55 0.14 8.66 8.71 11.69 24.00 | PASS
HT20 48 5240 8.95 9.16 12.06 0.14 9.09 9.30 12.20
IEEE 36 5180 8.39 8.52 11.47 0.12 8.51 8.64 11.59
802.11ac 40 5200 8.81 9.03 11.94 0.12 8.93 9.15 12.06 24.00 PASS
VHT20 48 5240 8.27 8.67 11.48 0.12 8.39 8.79 11.60
IEEE 38 5190 9.16 9.28 12.23 0.15 9.31 9.43 12.38
80:;1;“ 46 5230 8.56 8.77 11.68 0.15 8.71 8.92 11.83 24.00 | PASS
IEEE 38 5190 9.01 9.30 12.16 0.14 9.15 9.44 12.30
802.11ac 24.00 | PASS
VHT40 46 5230 8.50 8.83 11.68 0.14 8.64 8.97 11.82
IEEE
802.11ac 42 5210 8.79 9.19 12.00 0.29 9.08 9.48 12.29 24.00 | PASS
VHTS80
Remark:
1. Measured output power at difference data rate for each mode and recorded worst case for each mode.
2. Test results including cable loss;
3. Worst case data at 6Mbps at IEEE 802.11a; MCSO at IEEE 802.11n HT20, IEEE 802.11n HT40, IEEE 802.11a
VHT20, IEEE 802.11ac VHT40 and IEEE 802.11ac VHT80;
4. For MIMO with CCD technology device, The Directional Gain= Gain of individual transmit antennas (dBi) + Array
gain;
Directional gain = 10 log[(10°7"° + 10°?/"° + ___ + 10°""°)/Nsn1] dBi,where antenna gains given by G1, G2, ...,
GN dBi, Nantis the antennas total Number.
5. Directional Gain =4.00 dBi < 6dBi; no need reduce power limit;
6. Report conducted power = Measured conducted average power + Duty Cycle factor;
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5.3. Power Spectral Density Measurement

5.3.1. Standard Applicable

For 5150~5250MHz

(i) For an outdoor access point operating in the band 5.15 - 5.25 GHz, the maximum power

spectral density shall not exceed 17 dBm in any 1 MHz band."’

(i) For an indoor access point operating in the band 5.15 - 5.25 GHz, the maximum power

spectral density shall not exceed 17 dBm in any 1 MHz band."’

(iiif) For fixed point-to-point access points operating in the band 5.15 - 5.25 GHz, transmitters that
employ a directional antenna gain greater than 23 dBi, a 1 dB reduction in maximum power
spectral density is required for each 1 dB of antenna gain in excess of 23 dBi.

(iv) For mobile and portable client devices in the 5.15 - 5.25 GHz band, the maximum power
spectral density shall not exceed 11 dBm in any 1 MHz band. "

Note1: If transmitting antennas of directional gain greater than 6 dBi are used, the peak power
spectral density shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

5.3.2. Measuring Instruments and Setting

Please refer to section 6 of equipment list in this report. The following table is the setting of
Spectrum Analyzer.

5.3.3. Test Procedures
1. The transmitter was connected directly to a Spectrum Analyzer through a directional couple.

2. The power was monitored at the coupler port with a Spectrum Analyzer. The power level was
set to the maximum level.

3. Set the RBW = 1MHz.
4. Set the VBW = 3MHz

5. Span=Encompass the entire emissions bandwidth (EBW) of the signal (or, alternatively, the
entire 99% occupied bandwidth) of the signal.

6. Number of points in sweep = 2 x span / RBW. (This ensures that bin-to-bin spacing is <
RBW/2, so that narrowband signals are not lost between frequency bins.)

7. Manually set sweep time = 10 x (number of points in sweep) x (total on/off period of the
transmitted signal).

8. Set detector = power averaging (rms).
9. Sweep time = auto couple.

10. Trace mode = max hold.

11. Allow trace to fully stabilize.

12. Compute power by integrating the spectrum across the EBW (or, alternatively, the entire
99% occupied bandwidth) of the signal using the instrument’s band power measurement
function with band limits set equal to the EBW (or occupied bandwidth) band edges. If the
instrument does not have a band power function, sum the spectrum levels (in power units) at 1
MHz intervals extending across the EBW (or, alternatively, levels (in power units) at 1 MHz
intervals extending across the EBW (or, alternatively,

13. Add 10 log (1/x), where x is the duty cycle, to the measured power in order to compute the

average power during the actual transmission times (because the measurement represents an

average over both the on and off times of the transmission). For example, add 10 log (1/0.25) =
6 dB if the duty cycle is 25%.

14. Use the peak marker function to determine the maximum power level in any 1MHz band
segment within the fundamental EBW.
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Measured Conducted Duty Report Conducted PSD PSD

Test Frequency PSD (dBm/MH dBm/MH.

Channel (dBm/MHz) OED (dBm/MHz) Limits Verdict

Mode (MHz) Antenna Antenna Sum factor | Antenna Antenna Sum

0 1 . (dB) 0 1 . (dBm/MHz)

EEE 36 5180 5.48 5.21 / 0.12 5.60 5.33 /

80211a 40 5200 5.58 5.45 / 0.12 5.70 5.57 / 11.00 PASS
' 48 5240 5.53 5.56 / 0.12 5.65 5.68 /

IEEE 36 5180 4.82 4.97 7.91 0.14 4.96 5.11 8.05
802.11n 40 5200 5.01 4.98 8.01 0.14 5.15 5.12 8.15 11.00 PASS

HT20 48 5240 5.02 5.05 8.04 | 0.14 5.16 5.19 8.18

IEEE 36 5180 5.019 4.983 8.01 0.12 5.14 5.10 8.13
802.11ac 40 5200 4.911 5.227 8.08 | 0.12 5.03 5.35 8.20 11.00 PASS
VHT20 48 5240 5.005 5.243 814 | 0.2 5.13 5.36 8.26

IEEE 38 5190 2.34 2.32 534 | 0.15 2.49 2.47 5.49
802.11n 11.00 PASS

HT40 46 5230 2.83 2.65 575 | 0.5 2.98 2.80 5.90

IEEE 38 5190 2.60 245 554 | 0.14 274 259 5.68
802.11ac 11.00 PASS
VHT40 46 5230 2.66 2.63 566 | 0.14 2.80 2.77 5.80

IEEE
802.11ac 42 5210 -1.17 -0.63 212 | 0.29 -0.88 -0.34 2.41 11.00 PASS
VHT80

Remark:

1. Measured power spectrum density at difference data rate for each mode and recorded worst case for each
mode.

2. Test results including cable loss;

3. Worst case data at 6Mbps at IEEE 802.11a; MCSO at IEEE 802.11n HT20, IEEE 802.11n HT40, IEEE
802.11a VHT20, IEEE 802.11ac VHT40 and IEEE 802.11ac VHT80;

4. For MIMO with CCD technology device:

Sy o G1/10 G2/10 GN /10 : : :
Directional gain = 10 log[(10 +10 +...+10 )/Nant] dBi,where antenna gains given by G1,
G2, ..., GN dBi, Nantis the antennas total Number

5. Directional Gain = 4.00 dBi < 6dBi;; no need reduce power spectrum density limit;
6. Report conducted PSD = Measured conducted PSD + Duty Cycle factor;
7. Please refer to following test plots;

5.3.4. Test Setup Layout

Report No.: HK1812272009E2

[]

Spectrum Analyzeér

5.3.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

EUT

6.3.6. Test Result of Power Spectral Density

251°C

Temperature

Humidity

52.4%

Test Engineer

Gary Qian

Configurations

IEEE 802.11a/n/ac
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Report No.: HK1812272009E2

Power Spectrum Density

IEEE 802.11a

Antenna Chain 0

Antenna Chain 1

RL E T T Sk PLLSE ALIGAITO |10:17:58AMD AL PP 1500 AC | CoRRE: SENSEPULSE AL 102201 AM Dec
HAvg Type: RMS A Frequency 180000000 GF HAvg Type: RMS TRacE Frequency
enier Freq 5AB0000000GHz ——] . = fhgTperis I anier Freq 5AB0000000GHz ] =~ thaTpedds L3 ITER
IFGainlow  BAtten:30 4B il FGainlow  BAtem 30 48 pe
Mkri 5.181 260 0 GHz Auto TN Mkr1 5.181 320 0 GHz Auto Tune
1048y Ref 20.00 dBm 5.475 dBm 10didiv Ref 20.00 dBm 5.207 dBm
Log Log
Center Freq| Center Freq
K ) 6.180000000 GHz L) 5.180000000 GHz,
StartFreq, StartFreq
6.150000000 GHz 5150000000 GHz,
! Stop Freq| Stop Freq)
gl 6210000000 GHz | 5210000000 GHz,
CF Step | CF Step
6.000000 MHz: 6.000000 MHz
Man| Man
Freq Offset. Freq Offset
0 Hz, 0Hz
Center 5.18000 GHz Span 60.00 MHz Center 5.18000 GHz Span 60.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 1.067 ms (8001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.067 ms (8001 pts)
usc Kysrarus = Kystarus
RL % |0 A | CoRkeC EPLLE ALIGR AT Hradiircy AL BF 1500 AC | CoRRe: SENSEPULSE A T
#Avg Type: RMS 0000 #hvg Type: RMS
enter Freq 5.200000000 Gﬂz:,__“ s~ Trig:Free Run Av;rﬂn'I::!‘lmHm TPE (M) onter Froq 5.200000000 G:,I.f,; Fast .h[ Trig: Free Run Av:lllﬂn'lr‘m‘mﬂ
IFGainlow  BAtten:30 dB perlé IFGainlow  #Atten: 30 dB I
Mkri 5.201 327 5 GHz Auto TN Mkr1 5.201 162 5 GHz Auto Tune
10d8/dy  Ref 20.00 dBm 5.581 dBm 10didiv Ref 20.00 dBm 5.447 dBm
Log Log
Center Freq| Center Freq
K 5200000000 GHz K ) 5200000000 GHz,
StartFreq, StartFreq
6170000000 GHz 6170000000 GHz,
! | Stop Freq Stop Freq)
6230000000 GHz 5.230000000 GHz,
| CF Step , CF Step
L 6.000000 MHz: 6.000000 MHz
) [Aute Man Aute Man
Freq Offset. Freq Offset
0 Hz, OHz
Center 5.20000 GHz Span 60.00 MHz Center 5.20000 GHz Span 60.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 1.067 ms (8001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.067 ms (8001 pts)
usc Kysrarus = Kystarus

Channel 40 / 5200 MHz

Channel 40/ 5200 MHz

RL
ney uency
enter Freq 5.240000000 GH g Typ:
PNO: Far = e AvglHold: 100100
FGainlow  #Aten:30 dB IFGain:Law
Auto Tune: Mkr1 § 0 GHz Auto Tune
10dB/dy  Ref 20.00 dBm 10 dBidiv  Ref 20.00 dBm 8 dBm
Log Log
Center Freq| Center Freq
K | 5.240000000 GHz L ) 5.240000000 GHz
StartFreq, StartFreq
5210000000 GHz 5210000000 GHz
Stop Freq StopFreq)
5.270000000 GHz L 5270000000 GHz
|
CF Step CF Step
6.000000 MHz 6.000000 MHz
Man Man
Freq Offset. Freq Offset
0Hz 0Hz
Center 5.24000 GHz Span 60.00 MHz Center 5.24000 GHz Span 60.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.067 ms (8001 pts) #Res BW 1.0 MHz #VEBW 3.0 MHz* Sweep 1.067 ms (8001 pts)
uss sTaTUS usc sTATUS
b b

Channel 48 / 5240 MHz

Channel 48 / 5240 MHz
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Power Spectrum Density

IEEE 802.11n HT20

Antenna Chain 0 Antenna Chain 1

RL RE - |S08 AL | CORRE e
Frequency : RMS Frequency
PHO: Fast == T Run onter; Fred: ;140000000 a,:,‘“z,‘ ot ,hl Trig: Free Run Au;\’m!d:1m1w
IFGain:Low #Atten: 30 dB IFGain:Low #Axten: 30 dB
Aukei Tung Mkr1 5.181 170 0 GHz Auto Tune
10 dm/@y  Ref 20.00 dBm 10dB/div Ref 20.00 dBm 4.970 dB
Log Leog
Center Freq, Center Freq
[ T 5.180000000 GHz| 1 1 ? 1 1 1 5.180000000 GHz:
StartFreq StartFreq
5.150000000 GHz! | | | | 5.150000000 GHz:
Stop Freq i Stop Freq)
) il g 5210000000 GHz! . 5.210000000 GHz:
CF Step : I | | | ! 1 | ] | CF Step
' 6000000 MHz, ! 6.000000 MHz
| Auto Man " |auto Man
Freq Offset | | | | | Freq Offset
0 Hzj | | 0 Hz|
Center 5.18000 GHz ‘Span 60.00 MHz Center 5.18000 GHz Span 60.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 1,067 ms (3001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.067 ms (8001 pts)
vsa fgsrarus s fglsmans
Agilent Spectrum Analyzer
e P " RL RF 1506 AC | CORE | SENEEFLLSE Fraidngy
el reauency E ; Aoty 10011
enter Freq 5.200000000 ano‘ —_— R M\;‘am!' enter Freq 5.200000000 Gpl'l“z] — rhl o e
IFGain:Low #Atten: 30 dB IFGain:Low #Axten: 30 dB
Mkr1 5.198 942 5 GHz Aua Tung Mkr1 5.201 2 Auto Tune
Jndmid Ref 20.00 dBm 5.014 dBm jodniciv Ref 20.00 dBm .
og og
CenterFreq Center Freq|
[ T 5.200000000 GHz| 1 1 [ t t 1 5200000000 GHz:
StartFreq StartFreq
5.170000000 GHz! | | — ! | | | 5.170000000 GHz.
" I i | Stop Freq| | Ll | | Stop Freq)
i 5230000000 GHz! | ™ 5230000000 GHz.
) CF Step wol i L LULGN™ | | I I | | I 1l CF Step
6000000 MHz, ! 6.000000 MHz
lAuto Man |auto Man
Freq Offset} | | | | | | | FreqOffset.
0 Hz, 0Hz,
Center 5.20000 GHz Span 60.00 MHz Center 5.20000 GHz Span 60.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 1.067 ms (8001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.067 ms (8001 pts)
s ysmans ucc Tolsans

Channel 40 / 5200 MHz Channel 40/ 5200 MHz

Agilent Spectrum Analyzer - Swept SA

AL o ra
Frequency enter Freq 5.240000000 GHz Fraquaney
P
0 GHz Auto Tune Auto Tune:
1048y Ref 20,00 dBm 5.017 dBm 10 desdiv  Ref 20.00 dBm
Leg Log
Center Freq Center Freq|
’ T T T 6240000000 GHz| T T 0 T T T 5240000000 GHz.
StartFreq StartFreq
5210000000 GHz| ! { { 4 A ! ! { 5210000000 GHz
I I — : | | S— | ! ! e | | siopFreq
5.270000000 GHz| ! Il 5.270000000 GHz:
T 1
i CF Step e | CF Step.
6.000000 MHz| 1} | 6.000000 MHz,
! lAuto Man | |Aute Man
Freq Offset; & | | | | | FreqOffset.
0 Hz| 0 Hz|
Center 5.24000 GHz Span 60.00 MHz Center 5.24000 GHz Span 60.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 1.067 ms (8001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.067 ms (8001 pts)
s fysrans e [

Channel 48 / 5240 MHz Channel 48 / 5240 MHz
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Power Spectrum Density

IEEE 802.11ac VHT20

Antenna Chain 0

Antenna Chain 1

Agilont Spoctrum Analyzer - Swept SA

Freque

Frequency

enter Freq 5.180000000 GHz

PHO: Fast —+— 1118 Run
IFGaimlow  #Atten: 30 dB

10 dBldiv
Log

PNO: Fast ——
IFGain:Low

Mkr1 5.178 7 Auto Tune| Auto Tune|
Ref 20.00 dBm 5.0 j0gE/dy  Ref 20.00 dBm
og
Center Freq| Center Freq|
.' 5.180000000 GHz| 0 T 6.180000000 GHz|
StartFreq StartFreq)

5.150000000 GHz|

Stop Freq|
5210000000 GHz

CF Step
6.000000 MHz}
Man

FreqOffset
0 Hz|

Center 5.18000 GHz Span 60.00 MHz

#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.067 ms (8001 pts)

Tgsmnus

usc

6.150000000 GHz|

Stop Freq]
6.210000000 GHz|

' CF Step.
6000000 MHz]
lauto Man

FreqOffset]
0 Hz|

Center 5.18000 GHz
#Res BW 1.0 MHz

Mss

Span 60.00 MHz
Sweep 1,067 ms (8001 pts)

tgsmans

#VBW 3.0 MHz"

Channel 36 / 5180 MHz

Channel 36 / 5180 MHz

i~ ; RL F E
enter Freq 5.200000000 GH Frequsncy enter Freq 5.200000000 GH: Frequency
PHO: Fast T n PNO: Fast —»- T
IFGain:Low #Atten: 30 dB IFGain:Low L
Mkr1 5.201 282 5 GHz Auto Tune MKri 5.201 432 5 GHz Auto Tune
[ogeidn_Ref 20.00 dBm 4.911 dBm Jndmid Ref 20.00 dBm 5.227 dBm
o od
Center Freq| Center Freq|
¥ 5.200000000 GHz} () T 5.200000000 GHz}
StartFreq) | StartFreq)|
5.170000000 GHz| 5.170000000 GHz}
i Stop Freq) i Stop Freg|
5230000000 GHz} f 5230000000 GHz}
| | \ |
CF Step 4 CF Step!
6.000000 MHz| 6000000 MHz|
|auta Man lAuto Man
FreqOffset Freq Offset|
0 Hz| 0 Hz|
Center 5.20000 GHz Span 60.00 MHz Center 5.20000 GHz Span 60.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 1,067 ms (8001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.067 ms (8001 pts)
s [ e, [

Channel 40/ 5200 MHz

Channel 40/ 5200 MHz

1012527 M
Frequency Fivg Typo: RMS e Frequency
HO: Avg|Hold: 100/100 b=
IFGain:Low ety
Mkr1 5.241 207 5 GHz Alito Tune Mkr1 5.238 740 0 GHz Alkto Tung
[ggeidiv_ Ref 20.00 dBm 5.005 dBm [DdEidy  Ref 20.00 dBm
o og
Center Freq| Center Freqg|
Y 6240000000 GHz, [y T T i 6240000000 GHz
StartFreq] StartFreq|
6210000000 GHz 5210000000 GHz
I StopFreq) Stop Freq|
5270000000 GHz | 5270000000 GHz
CF Step J ) CF Step
I 6000000 MHz, 6.000000 MHz|
|auto Man lAuto Man
FreqOffset FreqOffset|
0 Hzj 0 Hz|
Center 5.24000 GHz Span 60.00 MHz Center 5.24000 GHz Span 60.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.067 ms (8001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.067 ms (8001 pts)
s Tsns e, [

Channel 48 / 5240 MHz

Channel 48 / 5240 MHz
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Power Spectrum Density

IEEE 802.11n HT40

Antenna Chain 0

Antenna Chain 1

Agilent Spectrum Analyzer - Swept SA
RL F p

| SHEEPULSE

iCenter Freq 5.190000000 GHz Frequency
PHO: Famt —»— 1118 Run T !
IFGaimLow  #Amen: 30 dB cerla
Mkr1 5.187 855 Auto Tune
jogmidy  Ref 20.00 dBm 2.3
og
Center Freq,

5.190000000 GHz|

StartFreq
5.130000000 GHz!

Stop Freq|
6250000000 GHz|

"L RE 508 AC | CORRE
= Frequency
ontor Freq 5.190000000 G;':ZU. o=+ Trig:Free Run AveHald: 1001100
IFGain:Low #Atten: 30 dB
Mkr1 5.19 A TUne
10 dBidiv - Ref 20.00 dBm
Log
Center Freq

$5.190000000 GHz

StartFreq
5.130000000 GHz

StopFreq)
5250000000 GHz

CF Step CF Step.
12.000000 MHz] 12.000000 MHz|
lauto Man |aute Man
Freq Offset FreqOffset
0 Hz| 0 Hz|
Center 5.19000 GHz Span 120.0 MHz Center 5.19000 GHz Span 120.0 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 1.067 ms (8001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.067 ms (3001 pts)
= tlgsrars s [
Agflent Spectrum Analyzer -
T < - - AL RE 508 AC | CORRE T LIIALTO F——
ST #aveT MS requency WE] ) #Avg Type: RMS
Center Freq 5.230000000GHz ____| PHO: Famt = Tt Run Av:\’ﬁnld: 1001100 onter Treq 3239000000 G::zu Fast —+ Trig:Free Run Aygitiold: 1001100
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB
Mkr1 5.228 335 GHz Alkte T Mkr1 5.231 AutoTune
joamdn Ref 20.00 dBm 2.832 dBm 10cEidy  Ref 20.00 dBm 2.6
Log Log
CenterFreq Center Freq
Iy 5230000000 GHz| * 5230000000 GHz
' StartFreq ! StartFreq

Center 5.23000 GHz
#Res BW 1.0 MHz

s

#VBW 3.0 MHz*

Span 120.0 MHz
Sweep 1.067 ms (8001 pts)

gerans

6.170000000 GHz|

Stop Freq|
5280000000 GHz

CF Step
12.000000 MHz,
lAute Man

Freq Offset|
0 Hz|

5.170000000 GHz

StopFreq)
5.290000000 GHz

CF Step.
12000000 MHz|

|Auto Man

Freq Offset
0 Hz|

Center 5.23000 GHz
#Res BW 1.0 MHz

usc

Span 120.0 MHz
#VBW 3.0 MHz* Sweep 1.067 ms (8001 pts)

Cgisramus

Channel 46 / 5230 MHz

Channel 46 / 5230 MHz
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Power Spectrum Density
IEEE 802.11ac VHT40
Antenna Chain 0 Antenna Chain 1
Agflent Spectrum Analyzer - Swept SA
i 3 A L L I Frequen
Freibey enter Freq 5.190000000 GHz . el
PO Fast > Trig: ™ ‘ PNO: Fast —— Trig:Free Run
IFGain:Low #Asten: 30 4B oeTih IFGain:Liw #Atten: 30 B
Mkr1 5.192 865 GHz Aua Tung Auto Tune
10 dBdiv  Ref 20.00 dBm 2.604 dBm 1098l Ref 20.00 dBm
Log Log
Center Freq, Center Freq
5.190000000 GHz| $5.190000000 GHz
¢ ¢
' StartFreq StartFreq
5.130000000 GHz| 5.130000000 GHz
Stop Freq] StopFreq
5.250000000 GHz| 5.250000000 GHz
b CF Step CF Step.
12.000000 MHz| 12000000 MHz|
[ Aute. Man ' JRuto Man
Freq Offset FreqOffset
0 Hz| 0 Hz|
Center 5.19000 GHz ‘Span 120.0 MHz Center 5.19000 GHz Span 120.0 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.067 ms (8001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.067 ms (8001 pts)
= tlgsrars vsa [
Channel 38/ 5190 MHz Channel 38 /5190 MHz
Agflent Spectrum Analyzer -
" 5 Fritiinhey AL T ETE m—— Frigaics
P oneer Eroq S 0000ERE ] oy rreerun vt T
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB
Auto Tune MEkr1 5.23 Auto Tune
10 dE/dy Ref 20.00 dBm 10dEidv  Ref 20.00 dBm 2.6
Log Log
CenterFreq Center Freq
5.230000000 GHz| $5.230000000 GHz
b4 ¢
StartFreq| { StartFreq
6.170000000 GHz| 5.170000000 GHz
Stop Freq] StopFreq
| 5.280000000 GHz| 5290000000 GHz
CF Step ] CF Step
12.000000 MHz| ' 12000000 MHz|
lAuto Man| [Aute Man|
Freq Offset} FreqOffset
0 Hz| 0 Hz|
Center 5.23000 GHz Span 120.0 MHz Center 5.23000 GHz Span 120.0 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz" Sweep 1.067 ms (8001 pts) #Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 1.067 ms (8001 pts)
s srans usc ysmms
Channel 46 / 5230 MHz Channel 46 / 5230 MHz
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Power Spectrum Density

IEEE 802.11ac VHT80

Antenna Chain 0

Antenna Chain 1

Agilent Spectrum Analyzer - Swept SA
RL F

10 dBidiv Ref 20.00 dBm
og

I C | CORREC
enter Freq 5.210000000 GHz

#Avg Typa: RMS
Avg[Hold: 100100

Frequency

| SHEEPULSE AT

PNO: Fast > 1! Run
IFGainLaw  #Atten: 30 4B
Mkr1 5.203 82 GHz

1.171 dBm

Auto Tune

Center 5.2100 GHz
#Res BW 1.0 MHz

Mss

‘Span 240.0 MHz
#VBW 3.0 MHz" Sweep 1.067 ms (8001 pts)

psrarus

CenterFreq
5210000000 GHz

RL R S8 A ORRE LIGH
#Avg Type: RMS Frequency
onter Freq 5.210000000 G;':‘z). Fast 5= Trig:Free Run Av;rl-fn’::'1w1m
IFGain:L ow #Atten: 30 dB
Mkr1 5.203 AutoTun
Center Freq

StartFreq
5,090000000 GHz!

Stop Freq|
6.330000000 GHz|

CF Step
24.000000 MHz|

lAuto Man

Freq Offset
0 Hz|

$5.210000000 GHz

i StartFreq
5.090000000 GHz

StopFreq)
5330000000 GHz

CF Step.
24000000 MHz|

|Auto Man

Freq Offset
0 Hz|

Span 240.0 MHz
#VBW 3.0 MHz* Sweep 1.067 ms (8001 pts)

[

Channel 48/ 5210 MHz

Channel 48 /5210 MHz
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5.4. 99% Occupied Bandwidth and 26dB Emission Bandwidth
Measurement

5.4.1. Standard Applicable

No restriction limits. But resolution bandwidth within band edge measurement is 1% of the 99%
occupied bandwidth.

5.4.2. Measuring Instruments and Setting

Please refer to section 6 of equipment list in this report. The following table is the setting of the
Spectrum Analyzer.

Spectrum Parameter Setting
Attenuation Auto

Span > 26dB Bandwidth
Detector Peak

Trace Max Hold

Sweep Time 100ms

5.4 .3. Test Procedures

1. The transmitter output (antenna port) was connected to the spectrum analyzer in peak hold
mode.

2. Set the RBW = approximately 1% of the emission bandwidth.
3. Set the VBW = 3 * RBW

4. Measured the spectrum width with power higher than 26dB below carrier.

5.4.4. Test Setup Layout

L

=

[]

Spectrum Analyzer EuT

5.4.5. EUT Operation during Test

The EUT was programmed to be in continuously transmitting mode.

5.4.6. Test Result of 99% Occupied Bandwidth and 26dB Emission Bandwidth

Temperature 251°C Humidity 52.4%
Test Engineer Gary Qian Configurations IEEE 802.11a/n/ac
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26dB Bandwidth

99% Bandwidth

MHz Limit
Test Mode Channel Frequency ( ) (MHz) IMIES Verdict
(MHz) Antenna | Antenna | Antenna | Antenna (MHz)
0 1 0 1
36 5180 19.61 19.86 16.43 16.43
IEEE 802.11a 40 5200 20.08 19.84 16.45 16.44 | No Limit | PASS
48 5240 19.93 20.09 16.46 16.45
36 5180 19.94 2050 17.61 17.63
'EEiﬁ%-”” 40 5200 20.13 20.08 17.60 17.62 | No Limit | PASS
8 5240 2047 2032 17.62 17.63
36 5180 19.89 19.98 17.61 17.60
'EE'\E/ﬁ%g lac —p 5200 20.35 20.18 17.61 17.60 | No Limit | PASS
8 5240 20.01 19.95 17.64 17.60
IEEE 802.11n 38 5190 39.79 240.21 36.08 | 36.06 —
HT40 46 5230 4051 39.73 3610 | 36.07 | NoLimit | PASS
IEEE 802.11ac | 38 5190 39.82 39.74 36.07 | 36.07 —
VHT40 6 5230 39.29 39.87 3605 | 36.05 | NoLimit | PASS
IEEE 802.11ac -
=~ 202 42 5210 93.16 94.56 76.30 | 7628 | NoLimit| PASS
Remark:

1.

Measured 99% and 26dB bandwidth at difference data rate for each mode and recorded worst case for

each mode.

Test results including cable loss;
Worst case data at 6Mbps at IEEE 802.11a; MCSO at IEEE 802.11n HT20, IEEE 802.11n HT40, IEEE
802.11a VHT20, IEEE 802.11ac VHT40 and IEEE 802.11ac VHT80;
Please refer to following test plots;
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26dB Emission Bandwidth
IEEE 802.11a

Antenna Chain 0 Antenna Chain 1

v . AL T T FreGaET
GH: Radio Std requency g Center Freq: 5.180000000 GHz
Avn\H:ldl 1001100 e onter qu 5 18000“000 G’lz H Avg|Held: 100/100
Radio Device: BTS #IFGain:Low #Atten: 30 dB Radie Device: BTS
Ref 10.00 dBm 10dE/dy Ref 10.00 dBm
Log Log
Center Freq, T T Center Freq
5.180000000 GHz| T ¥ 5.180000000 GHz
|
Center 5.18 GHz Span 40 MHz CFStep Center 5.18 GHz Span 40 MHz CF Step
_;mes BW 200 kHz #VBW 620 kHz Sweep 1.267 ms_ OO NI #Res BW 200 kHz #/BW 620 kHz Sweep 1.267 ms| 4.000000 MHz|
Man it M
Occupied Bandwidth Total Power 11.2 dBm Occupied Bandwidth Total Power 10.7 dBm s i
16.359 MHz FreqOffset 16.356 MHz FreqOffset
Transmit Freq Error 35.328 kHz OBW Power 99.00 % i Transmit Freq Error 37.185 kHz OBW Power 99.00 % Ly
x dB Bandwidth 19.61 MHz x dB -26.00 dB x dB Bandwidth 19.86 MHz x dB -26.00 dB
= tlgerars o Kglsmanus

Channel 36 / 5180 MHz Channel 36 / 5180 MHz

[E3

Frequency req: 6.200000000 GHz Frequency
un AvglHold: 1001100
#IFGain:Low Radio Device: BTS 48 Radie Device: BTS
Ref 10.00 dBm 10 dBidiv Ref 10.00 dBm
Center Freq T T Center Freq
5200000000 GHz| 1 + 5.200000000 GHz
|
Center 5.2 GHz Span 40 MHz P Center 5.2 GHz Span 40 MHz S5
H#Res BW 200 kHz #VBW 620 kHz Sweep 1267ms|| . CFStep #Res BW 200 kHz #VBW 620 kHz Sweep 1267 ms|| ,  CFStep
n = Man t L
Occupied Bandwidth Total Power 10.8 dBm Occupied Bandwidth Total Power 10.8 dBm ks sk
16.373 MHz i 16.364 MHz —
Transmit Freq Error 34.306 kHz OBW Power 99.00 % oHg Transmit Freq Error 30,501 kHz OBW Power 99.00 % 0kl
x dB Bandwidth 20,08 MHz x dB -26.00 dB x dB Bandwidth 19.84 MHz x dB -26.00 dB
e, ysrans =3 osms

Channel 40 / 5200 MHz

Channel 40 / 5200 MHz

Radio Std 0000 GHz Radio Std: None. Frequency
Avg|Hold: 1001100 T Ru AvglHeld: 100100
Radio Device: BTS WIFGain:Low #Atten: 30 dB Radie Device: BTS
Ref 10.00 dBm 10 dBidiv Ref 10.00 dBm
Log Log
Center Freq T Center Freq
6240000000 GHz| F $5.240000000 GHz
Center 5.24 GHz Span 40 MHz CFStep (Center 5.24 GHz Span 40 MHz CF Step
#Res BW 200 kkz #VBW 620 KHz sweep 1267ms | o cist] | [PRes BW 200k #VBW 620 kHz Sweep 1.267ms|| . CF SteP
Man it M
Occupied Bandwidth Total Power 11.0 dBm Occupied Bandwidth Total Power 11.0 dBm ks sk
16.395 MHz Freq Offset 16.387 MHz FreqOffset
Transmit Freq Error 38.976 kHz OBW Power 99.00 % ong Transmit Freq Error 36.444 kHz OBW Power 99,00 % OHz,
x dB Bandwidth 19.93 MHz xdB -26.00 dB x dB Bandwidth 20.09 MHz x dB -26.00 dB
s ysrans =3 osms

Frequency

RL r
enter Freq 5.240000000 GHz

Channel 48 / 5240 MHz

Channel 48 / 5240 MHz
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26dB Emission Bandwidth

IEEE 802.11n HT20

Antenna Chain 0

Antenna Chain 1

06:25:41

Center 5.18 GHz Span 40 MHz

5.180000000 GHz|

#Res BW 200 kHz #VBW 620 KHz Sweep 1.267 ms i #Res BW 200 kHz #VBW 620 KHz Sweep 1.267 ms i
- . ~ laute Man n . " Joute. Man
Occupied Bandwidth Total Power 10.8 dBm Occupied Bandwidth Total Power 11.0 dBm
17.561 MHz Froqofise 17.581 MHz Froqofise
Transmit Freq Error 46,854 kHz OBW Power 99,00 % oh Transmit Freq Error 31.839 kHz OBW Power 99,00 % oh
x dB Bandwidth 1994 MHz  xdB .26.00 dB x dB Bandwidth 2050MHz  xdB .26.00 dB
= fgsmnus wsc fgsmnus

=,
180000000 GHz Radio Std Freduency GHz Radio Std: Noi Frequency
= T Run AvglHold: 1001100 AvglHold: 1001100
FGainLow  WAren: 30 4B Radio Device:BTS Radio Device: BTS
10 dB/div Ref 10.00 dBm Ref 10.00 dBm
Log
Center Freq Center Freq

5.180000000 GHz|

Center 5.18 GHz Span 40 MHz

Channel 36 / 5180 MHz

Channel 36 / 5180 MHz

34 3 F
200000000 GH Radlo Std ic Freduency
= Avg|H:Ia: — adlo on enter Freq 5.200000000 GHz
#IFGain:Low Radio Device: BTS #IFGain:Low #Aren: 30 dB Radio Device: BTS
Ref 10.00 dBm Ref 10.00 dBm

Center Freq Center Freq
5.200000000 GHz 5.200000000 GHz
ICenter 5.2 GHz Span 40 MHz CF Step, ICenter 5.2 GHz Span 40 MHz CF Step
_ﬂﬂes BW 200 kHz #VBW 620 kHz Sweep 1.267 ms_ 4,000000 MHz] _ﬂﬂes BW 200 kHz #VBW 620 kHz Sweep 1.267 ms_ 4,000000 MHz)
Auto. Man! lAuto. Man

Occupied Bandwidth Total Power 10.4 dBm Occupied Bandwidth Total Power 10.5 dBm
17.550 MHz e Criend 17.565 MHz e Criect
Transmit Freq Error 20.986 kHz OBW Power 99.00 % ong Transmit Freq Error 34.315 kHz OBW Power 99.00 % i

x dB Bandwidth 20.13 MHz x dB -26.00 dB x dB Bandwidth 20,08 MHz x dB -26.00 dB

sc! flgsmanus s flgsmanus

Agilent Spectrum Analyzer - Oce
RL

Channel 40 / 5200 MHz

Channel 40 / 5200 MHz

A Frequency Frequency
AFGaimLow Radio Device: BTS Radio Device: BTS
Ref 10.00 dBm Ref 10.00 dBm
Log
Center Freq Center Fregq
6240000000 GHz| 6.240000000 GHz|
ICenter 5.24 GHz Span 40 MHz CF Step, ICenter 5.24 GHz Span 40 MHz CF Step
_ﬂﬂes BW 200 kHz #VBW 620 kHz Sweep 1.267 ms_ 4,000000 MHz] _ﬂﬂes BW 200 kHz #VBW 620 kHz Sweep 1.267 ms_ 4,000000 MHz)
Auto Man Auto Man
Occupied Bandwidth Total Power 10.8 dBm Occupied Bandwidth Total Power 10.9 dBm
17.574 MHz W 17.583 MHz g
Transmit Freq Error 34.639 kHz OBW Power 99.00 % oHg Transmit Freq Error 31.891 kHz OBW Power 99.00 % ohg
x dB Bandwidth 20.47 MHz xdB -26.00 dB x dB Bandwidth 20.32 MHz xdB -26.00 dB
s gy sTamus s

Channel 48 / 5240 MHz

Channel 48 / 5240 MHz
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26dB Emission Bandwidth

IEEE 802.11ac VHT20

Antenna Chain 0

Antenna Chain 1

- AL T T T R —
180000000 GH: requency i Center Freq: 5.180000000 GHz Radie Std: None.
= T Run Avn\H:Ia: 100100 ontor Freq 5.180000000 GHz s Trig:Free Run Avg[Held: 100/100
#IFGain:Low #Aren: 30 dB Radio Device: BTS #IFGain:Low #Atten: 30 dB Radie Device: BTS
1048/ Ref 10.00 dBm 10dB/dv  Ref 10.00 dBm
Log
CenterFreq Center Freq
5.180000000 GHz| $5.180000000 GHz
Center 5.18 GHz Span 40 MHz CF Step Center 5.18 GHz Span 40 MHz CF Step
#Res B 200 kHz #VBW 620 KHz Sweep 1.267 ms ADOCODO N H#Res BW 200 kHz #VBW 620 kHz Sweep 1.267 ms| a0 I
) lAuto Man it M
Occupied Bandwidth Total Power 10.3 dBm Occupied Bandwidth Total Power 10.7 dBm [ute =
17.560 MHz Frog ot 17.560 MHz prmm—
Transmit Freq Error 40.770kHz  OBW Power 99.00 % oHa Transmit Freq Error 33.613kHz  OBW Power 99.00 % 0 Hy
x dB Bandwidth 19.89 MHz xdB -26.00 dB x dB Bandwidth 19,98 MHz x dB -26.00 dB
- gsmarus vsal SR
Aot Spectrun Anahyzer -0
= = Eo— . o TR T AT T p—
requency Ci Freq: §.200000000 GH: Radio Std: N
5.200000000 GHz = i T Radio Std enter Freq 5.200000000 GHz = T::VF’H:';“ Avg|K:l i i adie one
#IFGain:Low Radio Device: BTS #IFGain:Low #Atten: 30 dB Radie Device: BTS
Ref 10.00 dBm 10dE/dy Ref 10.00 dBm
Log
CenterFreq Center Freq
5.200000000 GHz| T $5.200000000 GHz
Center 5.2 GHz Span 40 MHz CFStep Center 5.2 GHz Span 40 MHz CF Step
#Res BW 200 kHz #VBW 620 kHz Sweep 1267 ms PO #Res BW 200 kHz #VBW 620 kHz Sweep 1.267 ms| a0 I
lAuto Man it M
Occupied Bandwidth Total Power 10.7 dBm Occupied Bandwidth Total Power 11.1 dBm [ute =
17.576 MHz FreqOffset 17.571 MHz FreqOffset
Transmit Freq Error 41.956 kHz OBW Power 99.00 % i Transmit Freq Error 25.825 kHz OBW Power 99.00 % Ly
x dB Bandwidth 20.35 MHz x dB -26.00 dB x dB Bandwidth 20.18 MHz x dB -26.00 dB
= tlgerars o Kglsmanus

Channel 40 / 5200 MHz

Channel 40/ 5200 MHz

o AL "
= = Radio Std Frequency e 6000 GHz Frequency
_._.‘ Trig: Frae Run Avg|Hold: 100/ e jLenter Tre Avg|Hold: 100100
#IFGain:Low #Atter 48 Radio Device: BTS Radie Device: BTS
Ref 10.00 dBm 10 dBidiv Ref 10.00 dBm
Log Log
Center Freq Center Freq
6240000000 GHz| $5.240000000 GHz
Center 5.24 GHz Span 40 MHz e Center 5.24 GHz Span 40 MHz Chs
[#Res BW 200 kHz #VBW 620 kHz Sweep 1.267 ms PO {#Res BW 200 kHz #VBW 520 kHz Sweep 1.267 ms el
lAuto Man t M
Occupied Bandwidth Total Power 10.4 dBm Occupied Bandwidth Total Power 10.5 dBm ks sk
17.563 MHz i 17.542 MHz w—
Transmit Freq Error 37.373 kHz OBW Power 99.00 % oHg Transmit Freq Error 32.745 kHz OBW Power 99.00 % 0kl
x dB Bandwidth 2001 MHz  xdB -26.00 dB x dB Bandwidth 19.95MHz  xdB -26.00 dB
s s Kglsmanus

Channel 48 / 5240 MHz

Channel 48 / 5240 MHz
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26dB Emission Bandwidth
IEEE 802.11n HT40
Antenna Chain 0 Antenna Chain 1

= requency C Fi 6.190000000 GH: Radio Std: N
enter Freq 5.190000000GAz ] ¢ F, entor Freq:3.1900000001GHz 1] Serterfroa:s M e
#IFGain:Low #Aren: 30 dB Radio Device: BTS MFGainLow #Atten: 30 dB Radio Device: BTS
10d/dy_ Ref 10.00 dBm 10 dBidiy_ Ref 10.00 dBm
lLog Log
CenterFreq T T T Center Freq
] | ! } | 5.190000000 GHz, 1 1 — - . - - 5.190000000 GHz
Center 5.19 GHz Span 80 MHz CFS iCenter 5.19 GHz Span 80 MHz.
[#Res BIW 390 kHz #VBW 1.2 MHz sweep ims|| o CEStep] | Fipes Bw 390 kiz AVBW 1.2 MHz Sweep ims | . CFStep
n )  faute Man g M
Occupied Bandwidth Total Power 10.8 dBm Occupied Bandwidth Total Power 11.1 dBm fute =
35.999 MHz FreqOffset 36.002 MHz FreqOffset
Transmit Freq Error 89.907 kHz OBW Power 99,00 % o Transmit Freq Error 106.01 kHz OBW Power 99.00 % ol
x dB Bandwidth 30.79 MHz xdB -26.00 dB x dB Bandwidth 40.21 MHz xdB -26.00 dB
isc lgsrarss sal fgsmans

Channel 38/ 5190 MHz Channel 38/ 5190 MHz

T . kL RF 1506 AC | CORE | SENEEFLLE e 09,1638 2 D 5, 2015 pE
requency C Fi §.230000000 GH: Radio Std: N
AvglHold: 1001100 enter Freq 3.230000000 GHz — T:::“Frm;?un Aug\H:u:1m1m e o
Radio Device: BTS MFGaindaw  #Atten: 30 dB Radio Device: BTS
10 dB/div Ref 10.00 dBm 10 dBidiv Ref 10.00 dBm
Log Log
CenterFreq T T T T T Center Freq
+ 5.230000000 GHz| T — t - 1 5230000000 GHz:
Center 5.23 GHz Span 80 MHz CF Stey [Center 5.23 GHz Span 80 MHz. CFsi
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1ms Lol #Res BW 390 kHz #VBW 1.2 MHz Sweep 1ms i tep.
i  |Aute Man t M
Occupied Bandwidth Total Power 10.7 dBm Occupied Bandwidth Total Power 10.7 dBm p =
36.015 MHz e i 35.954 MHz P—
Transmit Freq Error 97.707 kHz OBW Power 99.00 % oHg Transmit Freq Error 107.45 kHz OBW Power 99.00 % ahg
x dB Bandwidth 40.51 MHz x dB -26.00 dB x dB Bandwidth 39.73 MHz x dB -26.00 dB
s ysrans = Gomns

Channel 46 / 5230 MHz Channel 46 / 5230 MHz
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26dB Emission Bandwidth

IEEE 802.11ac VHT40

Antenna Chain 0

Antenna Chain 1

Agilent Spectrum Analyzer - 0
RL F

7] o lo6i3e
e e 3.160000W0 i Radlo Std Rlaceieney
ICENCRR ErSe N A DNGOO0ICHEE 7ot ot Avaleid: tooos
HFGainiow  #ARen;30 4B Radio Device:BTS
10 dB/div Ref 10.00 dBm
Log
CenterFreq
t 5.190000000 GHz
Center 5.19 GHz Span 80 MHz CF Step,
?mes BW 390 kHz #VBW 1.2 MHz Sweep 1 mi £.000000 MHz
. lAuto Man
Occupied Bandwidth Total Power 10.8 dBm
35.966 MHz o e
Transmit Freq Error 100,08 kHz OBW Power 99.00 % ons
x dB Bandwidth 39.82 MHz x dB -26.00 dB
s gsarus

s e e Ll CEET N p——
onter Freq:+:190000000 otz e %::S'F::;‘Jug"wmumg::u:mmm Fiaclo St one
WFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 10.00 dBm
og
Center Freq
5.190000000 GHz
iCenter 5.19 GHz Span 80 MHz CF S
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1ms b
laute Man
Occupied Bandwidth Total Power 11.2dBm
35.999 MHz m—
Transmit Freq Error 94.233 kHz OBW Power 99.00 % OHz
x dB Bandwidth 39.74 MHz x dB -26.00 dB
s Ggismns

Channel 38/ 5190 MHz

Channel 38/ 5190 MHz

Agilent Specteum Analyzer - Oc W
(ATO 0540 AL
ooRoH Radio Std Fraianey Center Freq 5.230000000 GHz | Friauney
Avn\H:l - 100H00 ° enter Freq 5.230000000 GHz !
Radio Device: BTS HEGainLow Radio Device: BTS
10 dBidiv Ref 10,00 dBm 10 dBidiv Ref 10.00 dBm
Log Log T
Center Freq| I Center Freq|
- ~ 5.230000000 GHz - i i t 5230000000 GHz|
|
|
|
|
|
|
Center 5.23 GHz ‘Span 80 MHz CFStep Center 5.23 GHz Span 80 MHz CF Step,
[#Res BW 390 kHz #VBW 1.2 MHz Sweep 1ms| 8000000 MHz, #Res BW 390 kHz #VBW 1.2 MHz Sweep 1ms 8.000000 MHz
M
Occupled Bandwidth Total Power 10.4 dBm = = Occupied Bandwidth Total Power 107 dBm -
35.946 MHz FregOienl 35.976 MHz Fregoi
Transmit Freq Error 98.541 kHz OBW Power 99.00 % OHz| Transmit Freq Error 116.73 kHz OBW Power 99.00 % OHz
x dB Bandwidth 39.29 MHz x dB -26.00 dB x dB Bandwidth 39.87 MHz x dB -26.00 dB
e [ e Goans
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26dB Emission Bandwidth

IEEE 802.11ac VHT80

Antenna Chain 0

Antenna Chain 1

Agilent Spectrum Analyzer - Occupied BW
s - T - e ALIGHAUTO | 5:41:53 PMI AL Frequency Frequency
Center Freq: 5210000000 GH Radio Std: N GH:
SH210000000iGHz2 s Tr.l;:.rl;-:'ﬂun »ﬂvan:ld: 100/100 ¢ o —+- Trig:Free Run vgils: 1001100
WFGaimlow  RAtten:30 Radio Device: BTS WFGaindow  EAtten:30 dB Radio Device: BTS
10 dBldiv Ref 10.00 dBm 10 dBidiv Ref 10.00 dBm
Log Log
Center Freq| Center Freq|
+ 5210000000 GHz} | : 1 5210000000 GHz|
Center 5.21 GHz Span 160 MHz crsten Center 5.21 GHz Span 160 MHz] crstep
#Res BW 820 kHz #VBW 2.4 MHz Sweep 1ms 16000000 ME H#Res BW 820 kHz #VBW 2.4 MHz Sweep 1ms 1RDO0000 WIS
M
Occupled Bandwidth Total Power 11.0 dBm = i Occupied Bandwidth Total Power 11.4 dBm =
75.967 MHz FregOienl 75.925 MHz iGN
Transmit Freq Error 228.67 kHz OBW Power 99.00 % OH] Transmit Freq Error 251.19 kHz OBW Power 99.00 % 0Hg
% dB Bandwidth 93.16 MHz x dB -26.00 dB x dB Bandwidth 94.56 MHz x dB -26.00 dB
s [ s G

Channel 42 /5210 MHz

Channel 42 / 5210 MHz
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99% Occupied Bandwidth

IEEE 802.11a

Antenna Chain 0

Antenna Chain 1

. AL T T T T R S
180000000 GH: requency ' Center Freq: 5.180000000 GHz Radio Std: None.
= T Run Avn\H:Ia: 100100 onter Freq 3.180000000 wHz —+~ Trig:Free Run Avg|Held: 1001100
#IFGain:Low #Aren: 30 dB Radio Device: BTS #IFGain:Low #Atten: 30 dB Radie Device: BTS
1048/ Ref 10.00 dBm 10dB/dv  Ref 10.00 dBm
Log
CenterFreq Center Freq
5.180000000 GHz| $5.180000000 GHz
Center 5.18 GHz Span 40 MHz CF Step Center 5.18 GHz Span 40 MHz CF Step
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1ms ADOCODO N #Res BW 390 kHz #VBW 1.2 MHz Sweep 1ms s
) lAute Man it M
Occupied Bandwidth Total Power 11.2 dBm Occupied Bandwidth Total Power 10.7 dBm s =
16.430 MHz ¥ G 16.425 MHz pe—
Transmit Freq Error 44.127kHz ~ OBW Power 99,00 % o Transmit Freq Error 40.887 kHz OBW Power 99.00 % L
x dB Bandwidth 20.04 MHz xdB -26.00 dB x dB Bandwidth 19.59 MHz x dB -26.00 dB
= g samus s [
Aot Spectrun Anahyzer -0
o . . R Sl ETE T o p—
requency Ci Freq: §.200000000 GH: Radio Std: N
5.200000000 GHz — e el enter Freq 5.200000000 GHz B Somier Pt prii g adie fone
#IFGain:Low Radio Device: BTS #IFGain:Low #Atten: 30 dB Radie Device: BTS
Ref 10.00 dBm 10dE/dy Ref 10.00 dBm
Log
CenterFreq Center Freq
5.200000000 GHz| $5.200000000 GHz
Center 5.2 GHz Span 40 MHz CFStep Center 5.2 GHz Span 40 MHz CF Step
_ﬂﬂes BW 390 kHz #VBW 1.2 MHz Sweep 1 ms_ 4000000 MHz, #Res BW 390 kHz #BW 1.2 MHz Sweep 1ms 4.000000 MHz|
lAute Man it M
Occupied Bandwidth Total Power 10.9 dBm Occupied Bandwidth Total Power 10.8 dBm s =
16.455 MHz FreqOffset 16.436 MHz FreqOffset
Transmit Freq Error 38.259 kHz OBW Power 99.00 % oHg Transmit Freq Error 38.465 kHz OBW Power 99.00 % 9k
x dB Bandwidth 19.76 MHz x dB -26.00 dB x dB Bandwidth 19.61 MHz x dB -26.00 dB
= ysrans = ysmams

Channel 40 / 5200 MHz

Channel 40 / 5200 MHz

"L B o
Ca 4 Radio Std Frequency 0000 GH2 adie Frequency
_._.‘ Trig: Run Avg|Hold: 100/ e Mm Avg|Held: 100100
#IFGain:Low #Atter 48 Radio Device: BTS Radie Davice: BTS
Ref 10.00 dBm 10 dBidiv Ref 10.00 dBm
Log Log
Center Freq Center Freq
5240000000 GHz| 5240000000 GHz
Center 5.24 GHz Span 40 MHz CFStep (Center 5.24 GHz Span 40 MHz CF Step
_ﬂﬂes BW 390 kHz #VBW 1.2 MHz Sweep 1 !rIS_ 4000000 MHz, #Res BW 390 kHz #VBW 1.2 MHz Sweep 1ms 4,000000 MHz)
lAuto Man t [
Occupied Bandwidth Total Power 11.0 dBm Occupied Bandwidth Total Power 11.1 dBm ks sk
16.463 MHz Freq Offset! 16.448 MHz Freq Offset
Transmit Freq Error 52.915 kHz OBW Power 99.00 % ong Transmit Freq Error 38,499 kHz OBW Power 99,00 % OHz,
x dB Bandwidth 20.23 MHz x dB -26.00 dB x dB Bandwidth 20.36 MHz x dB -26.00 dB
s s Kglsmatus

Channel 48 / 5240 MHz

Channel 48 / 5240 MHz
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99% Occupied Bandwidth

IEEE 802.11n HT20

Antenna Chain 0

Antenna Chain 1

5.180000000 GHz|

Center 5.18 GHz Span 40 MHz cF s Center 5.18 GHz Span 40 MHz cF s
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1ms P ';fﬁ #Res BW 390 kHz #VBW 1.2 MHz Sweep 1ms P ';fﬁ
- - ~ aute Man i )  aute Man
Occupied Bandwidth Total Power 10.8 dBm Occupied Bandwidth Total Power 11.1 dBm
17.610 MHz VincEien] 17.633 MHz VincEien]
Transmit Freq Error 48.739 kHz OBW Power 99,00 % oh Transmit Freq Error 43.425 kHz OBW Power 99,00 % oh
x dB Bandwidth 20.26 MHz xdB -26.00 dB x dB Bandwidth 20.30 MHz xdB -26.00 dB

(gsmns

180000000 GHz RE:u Std: Frequency Frequency
= T Run AvglHold: 1001100
FGainLow  WAren: 30 4B Radio Device:BTS Radio Device: BTS
10 dB/div Ref 10.00 dBm Ref 10.00 dBm
Log
Center Freq Center Freq

(gsmns

5.180000000 GHz|

Channel 36 / 5180 MHz

Channel 36 / 5180 MHz

3 5
Radlo Std: Non enter Freq 5.200000000 GHz Fraginaty
l‘IFGain‘Lw* Radio Device: BTS #IFGain:Low #Aren: 30 dB Radio Device: BTS
Ref 10.00 dBm Ref 10.00 dBm
T Center Freq T Center Freq
i 5.200000000 GHz| . 5.200000000 GHz|
| |
ICenter 5.2 GHz Span 40 MHz CF Step, ICenter 5.2 GHz Span 40 MHz CF Step
_ﬂﬂes BW 390 kHz #VBW 1.2 MHz Sweep 1 ms_ 4000000 MHz, _ﬂﬂes BW 390 kHz #VBW 1.2 MHz Sweep 1 ms_ 4000000 MHz/
Auto Man lAuto Man
Occupied Bandwidth Total Power 10.4 dBm Occupied Bandwidth Total Power 10.5 dBm
17.600 MHz FreqOffset 17.625 MHz FreqOffset
Transmit Freq Error 46.406 kHz OBW Power 99.00 % oHg Transmit Freq Error 37.830 kHz OBW Power 99.00 % Cla
x dB Bandwidth 20.24 MHz x dB -26.00 dB x dB Bandwidth 20.16 MHz x dB -26.00 dB
= ysrans sc! tlgerars

Agilent Spectrum Analyzer - Oce
RL

Channel 40 / 5200 MHz

Channel 40 / 5200 MHz

Radlo Std: Non Frequency Frequency
AFGaimLow Radio Device: BTS Radio Device: BTS
Ref 10.00 dBm Ref 10.00 dBm
Log Y
Center Freq I Center Fregq
6240000000 GHz| 1 6.240000000 GHz|
Center 5.24 GHz Span 40 MHz CF Step, Center 5.24 GHz Span 40 MHz CF Step
_ﬂﬂes BW 390 kHz #VBW 1.2 MHz Sweep 1 ms_ 4000000 MHz, _ﬂﬂes BW 390 kHz #VBW 1.2 MHz Sweep 1 ms_ 4000000 MHz/
Auto Man Auto Man
Occupied Bandwidth Total Power 10.8 dBm Occupied Bandwidth Total Power 11.0 dBm
17.622 MHz W 17.632 MHz g
Transmit Freq Error 48.478 kHz OBW Power 99.00 % oHg Transmit Freq Error 41.643 kHz OBW Power 99.00 % ohg
x dB Bandwidth 20.44 MHz xdB -26.00 dB x dB Bandwidth 20.30 MHz xdB -26.00 dB
s gy sTamus s

Channel 48 / 5240 MHz

Channel 48 / 5240 MHz
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99% Occupied Bandwidth

IEEE 802.11ac VHT20

Antenna Chain 0

Antenna Chain 1

. RL R 1sug  Ac | CoM T T p——
180000000 GH: Std requency i Center Freq: 5.180000000 GHz Radio Std: None.
= T Run Avn\H:Ia: 100100 onter Freq 3.180000000 wHz —+~ Trig:Free Run Avg|Hold: 1001100
#IFGain:Low #Aren: 30 dB Radio Device: BTS #IFGain:Low #Atten: 30 dB Radie Device: BTS
10aB/div__ Ref 10.00 dBm 10cBidiv_ Ref 10.00 dBm
Log |
% CenterFreq Center Freq
T 5.180000000 GHz| $5.180000000 GHz
|
|
|
|
|
|
|
Center 5.18 GHz Span 40 MHz CF Step Center 5.18 GHz Span 40 MHz CF Step
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1ms| P iy #Res BW 390 kHz #VBW 1.2 MHz Sweep 1ms s
) lAuto Man it M
Occupied Bandwidth Total Power 10.2 dBm Occupied Bandwidth Total Power 10.7 dBm [ute il
17.608 MHz Frog ot 17.602 MHz pe—
Transmit Freq Error 44.410kHz  OBW Power 99,00 % o Transmit Freq Error 42.590 kHz OBW Power 99.00 % L
x dB Bandwidth 20.06 MHz x dB -26.00 dB x dB Bandwidth 20.06 MHz x dB -26.00 dB
= g samus vsa [
Agflent Spectrum Analyzer -0
T = T . " T T T e p—
requency Ci Freq: §.200000000 GH: Radio Std: N
5.200000000 GHz = i T Radio Std enter Freq 5.200000000 GHz = T::VF’H:';“ Avg|K:l i i adie one
HIFGain:Low Radio Device: BTS #IFGain:Low #Atten: 30 dB Radie Device: BTS
Ref 10.00 dBm 10 dBidiv Ref 10.00 dBm
T Log
% CenterFreq Center Freq
=1 5.200000000 GHz| $5.200000000 GHz
|
|
|
|
|
I
|
Center 5.2 GHz Span 40 MHz CFStep Center 5.2 GHz Span 40 MHz CF Step
_ﬂﬂes BW 390 kHz #VBW 1.2 MHz Sweep 1 ms_ 4000000 MHz, #Res BW 390 kHz #BW 1.2 MHz Sweep 1ms 4.000000 MHz|
lAuto Man it M
Occupied Bandwidth Total Power 10.7 dBm Occupied Bandwidth Total Power 11.0 dBm s =
17.606 MHz Fres G¥odd 17.603 MHz —
Transmit Freq Error 45.756 kHz OBW Power 99.00 % i Transmit Freq Error 37.822 kHz OBW Power 99.00 % Ly
x dB Bandwidth 20.34 MHz x dB -26.00 dB x dB Bandwidth 20.53 MHz x dB -26.00 dB
usc ysrans = ysmams

Channel 40 / 5200 MHz

Channel 40/ 5200 MHz

i33:31 Iy "
. Frequency 0000 GH: Frequency
_._.‘ %". Radio Std enter Frel Avg||'€:l G
#IFGain:Low #Atter Radio Device: BTS Radie Device: BTS
Ref 10.00 dBm 10 dBidiv Ref 10.00 dBm
Log 7 Log
I Center Freq Center Freq
! 6240000000 GHz| $5.240000000 GHz
|
[
|
|
|
|
|
l
Center 5.24 GHz Span 40 MHz CF Ste iCenter 5.24 GHz Span 40 MHz CF S
#Res BW 390 kHz #VBW 1.2 MHz Sweep 1ms PO H#Res BW 390 kHz #VBW 1.2 MHz Sweep 1ms el
n ~ |aute Man t L
Occupied Bandwidth Total Power 10.5 dBm Occupied Bandwidth Total Power 10.6 dBm il all
17.635 MHz St G 17.603 MHz e—
Transmit Freq Error 41.304 kHz OBW Power 99.00 % ong Transmit Freq Error 45,354 kHz OBW Power 99,00 % 0k
x dB Bandwidth 20.59 MHz xdB -26.00 dB x dB Bandwidth 20.09 MHz x dB -26.00 dB
= = Kglsmanus

Channel 48 / 5240 MHz

Channel 48 / 5240 MHz
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99% Occupied Bandwidth

IEEE 802.11n HT40

Antenna Chain 0

Antenna Chain 1

Agflent Spectrum Analyzer -0
5 M pect A - R e Se ac ] comm [ SENSEFLLSE 09,1412 AMDec 25, 2018
enter Freq 5.190000000 GHz c GHz Radio Fredusncy enter Freq 5.190000000 GHz Center Freq: 5190000000 GHz Radio Std: None Frequency
et = T AvglHold: 1001100 —5~ Trig: Free Run Avg|Hold: 100/100
#IFGain:Low #Aren: 30 dB Radio Device: BTS MFGainLow #Axten: 30 dB Radio Device: BTS
10aB/div__ Ref 10.00 dBm 10 dBidiv____ Ref 10.00 dBm
Log og
I Center Freq, Center Freq
t 5.190000000 GHz| 5.190000000 GHz
Center 5.19 GHz Span 80 MHz CFS iCenter 5.19 GHz Span 80 MHz.
#Res BW 820 kHz #VBW 2.4 MHz sweep 1ms||  CFSwep) #Res BW 820 kHz #VBW 2.4 MHz Sweep 1ms CF Stop
2 = [
Occupied Bandwidth Total Power 10.8 dBm fute o Bosiipicd Bandwiat T et B prp— Jaute man
36.079 MHz G 36.059 MHz ——
Transmit Freq Error 80.268 kHz ~ OBW Power 99.00 % oHa Transmit Freq Error 119.52kHz  OBW Power 99.00 % 4
x dB Bandwidth 41.89 MHz x dB -26.00 dB x dB Bandwidth 40.57 MHz x dB -26.00 dB
s tysrens = [
- Re W lsua  AC | CoME | SN PLLE LI 05126:42 M D 5, 2018
Frequency enter Freq 5.230000000 GHz Center Freq: 5230000000 GHz Radio Std: None Frequency
Avg|Hold: 100100 —s~ Trig:Free Run Avg|Hold: 1001100
Radio Device: BTS AFGainiow  #Atten: 30 B Radio Device:BTS
10 dB/div Ref 10.00 dBm 10 dBidiv Ref 10.00 dBm
Log Log
CenterFreq Center Freq
5230000000 GHz| 5230000000 GHz
Center 5.23 GHz Span 80 MHz c [Center 5.23 GHz Span 80 MHz.
#Res BW 820 kHz #VBW 2.4 MHz Sweep 1ms|| CFStep #Res BW 820 kHz #VBW 2.4 MHz Sweep 1ms CF Stop
- o [
Occupled Bandwidth Total Power 10.8 dBm futa = Bosiipicd Bandwiat T et B preey— Jaute man
36.101 MHz e i 36.073 MHz P—
Transmit Freq Error 109.46 kHz OBW Power 99.00 % oHg Transmit Freq Error 98.865 kHz OBW Power 99.00 % ahg
x dB Bandwidth 40.79 MHz x dB -26.00 dB x dB Bandwidth 39.83 MHz x dB -26.00 dB
e, ysrans = Gomns

Channel 46 / 5230 MHz

Channel 46 / 5230 MHz
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Report No.: HK1812272009E2

99% Occupied Bandwidth

IEEE 802.11ac VHT40

Antenna Chain 0 \

Antenna Chain 1

Agilent Spectrum Analyzer - 0
RL F

e - RL RF 1508 AL | CORRE | SENEEFLLSE i 09,1601 2 D 5, 2015 P
= requency C F £.190000000 GH: Radio Std: N
enter Freq 5.190000000 GHz = M:;uFrr::nq 5 mwooz;s‘::m - Radio Std enter Freq 5.190000000 GHz = T:::u;m;e'g“ Au;m:unm«m adio one
#IFGain:Low #Aren: 30 dB Radio Device: BTS MFGainLow #Axten: 30 dB Radio Device: BTS
10 dB/div Ref 10.00 dBm 10 dBidiv Ref 10.00 dBm
Log og
CenterFreq| Center Freq
5.190000000 GHz| 5.190000000 GHz:
Center 5.19 GHz Span 80 MHz CFS iCenter 5.19 GHz Span 80 MHz.
#Res BW 820 kHz #VBW 2.4 MHz Sweep 1ms|| CPStep) | lipocBw 820 kHz #VBW 2.4 MHz Sweep 1ms Ccretap
n -  laute Man 1 "
Occupied Bandwidth Total Power 10.9 dBm Occupied Bandwidth Total Power 11.1 dBm jpute i
36.071 MHz Srod e 36.071 MHz P—
Transmit Freq Error 88.453kHz  OBW Power 99.00 % oHa Transmit Freq Error 92.754kHz  OBW Power 99.00 % 4
x dB Bandwidth 39.92 MHz x dB -26.00 dB x dB Bandwidth 40.65 MHz x dB -26.00 dB
s tysrans sc Goans

Channel 38/ 5190 MHz

Channel 38/ 5190 MHz

Radio Device: BTS

10 dBidiv
Log

Ref 10.00 dBm

Frequency

Agilent Spectrum Analyzer - Oc

Center Freq|
5.230000000 GHz

Center 5.23 GHz ‘Span 80 MHz
#Res BW 820 kHz #VBW 2.4 MHz Sweep 1ms|
Occupied Bandwidth Total Power 10.5 dBm
36.047 MHz
Transmit Freq Error 96.410 kHz OBW Power 99.00 %
x dB Bandwidth 39.94 MHz x dB -26.00 dB

[

CF Step
8.000000 MHz|

Auto Man

Freq Offset|
OHz|

L
enter Freq 5.230000000 GHz Fiiquensy
EGainiow Radio Device: BTS
10 dBidiv Ref 10.00 dBm

Log |
i Center Freq
i 5.230000000 GHz,

|

|

|

|

|

|
Center 5.23 GHz Span 80 MHz CF Step,
#Res BW 820 kHz #VBW 24 MHz Sweep tms | . CFStep

M
Occupied Bandwidth Total Power 10.8 dBm -
36.045 MHz "
Transmit Freq Error 103.27 kHz OBW Power 99.00 % OHg
x dB Bandwidth 40.07 MHz x dB -26.00 dB
Mse Kgsans

Channel 46 / 5230 MHz

Channel 46 / 5230 MHz
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99% Occupied Bandwidth

IEEE 802.11ac VHT80

Antenna Chain 0

Frequency
Radio Device: BTS
10 dBidiv Ref 10,00 dBm
Log
Center Freq
6.210000000 GHz|
‘Center 5.21 GHz Span 160 MHz, cF s
[#Res BW 1.6 MHz #VBW 5 MHz Sweep 1ms|| .o CFSten
Auto Man
Occupied Bandwidth Total Power 11.0 dBm
76.299 MHz Fren oA
Transmit Freq Error 107.86 kHz OBW Power 99.00 % L
x dB Bandwidth 94.82 MHz x dB -26.00 dB
icc s

Rodia StaiNone | Freauency
— AvglHold: 100100
HIFGain:Low Radio Device: BTS
10 dB/div Ref 10.00 dBm
Log
Center Freq
5210000000 GHz,
‘Center 5.21 GHz Span 160 MHz| CF Step,
#Res BW 1.6 MHz #VBW 5 MHz Sweep 1 ms 16000000 MHz|
lauto Man
Occupied Bandwidth Total Power 11.3 dBm
76.286 MHz Freq Oed)
Transmit Freq Error 108.18 kHz OBW Power 99.00 % OHz
¥ dB Bandwidth 95.10 MHz x dB -26.00 dB
s ysans
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