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1 GENERAL INFORMATION

1.1 Product Description

General:
Product Name: High Power AC1200 Pro Wi-Fi Access Point
Brand Name: AMPED WIRELESS
Model No.: AP1200EX
Model Difference: N/A

Product SW/HW version: N/A/ N/A

Radio SW/HW version: N/A/ N/A
Test SW Version: N/A

RF power setting in TEST

SW: N/A

48V from PoE Adapter
Adapter: Model Name: PSE301G, Supplier: N/A

Power Supply:
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WLAN 5GHz:
Wi-Fi Frequency Range Channels Rated Power (Avg.) % %?]L#;t('g;
5150~5250 4 22.49 dBm
1la OFDM
5725-5850 5 22.48 dBm
HT20 /VHT20 4 HT: 22.48 dBm (Worst Case)
11n/ 5150~5250 OFDM
ac_20M HT20 / VHT20 .
5725-5850 5 HT: 22.49 dBm (Worst Case)
HT40 /VHT40 2 HT: 22.47 dBm (Worst Case)
11n/ 5150~5250 OFDM
ac_40M HT40 / VHT40 :
5725-5850 2 HT: 22.48 dBm (Worst Case)
VHT80 1 17.04 dBm
5150~5250
1lac_80M VHT80 OFDM
5725-5850 1 21.99 dBm

Antenna Designation

Patch Antenna, Supplier: Master WANSHIH Electronic Co., Ltd.
1. Main:

Partl No.: N/A,

Gain: 8.96dBi (5150~5250MHz)

8.56dBi (5725~5850MHz)

2. Aux 1:

Partl No.: N/A,

Gain: 8.96dBi (5150~5250MHz)

8.56dBi (5725~5850MHz)

Modulation type

64QAM, 16QAM, QPSK, BPSK for OFDM
256QAM for OFDM in 802.11ac only

Transition Rate:

802.11 a: 6/9/12/18/24/36/48/54 Mbps
802.11 n_20MHz: 6.5 — 216.7Mbps
802.11 n_40MHz: 13.5 — 450.0Mbps
802.11 ac_20MHz: 6.5 —288.9Mbps
802.11 ac_40MHz: 13.5 —600.0Mbps
802.11 ac_ 80MHz: 29.3 — 1300.0Mbps
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1.2 Test Methodology of Applied Standards

FCC Part 15, Subpart E 815.407

FCC KDB 789033 D02 General UNII Test Procedures New Rules v02r01
FCC KDB 662911 D01 Multiple Transmitter Output v02rO1

ANSI| C63.10:2013

Note:

1. Alltestitems have been performed and record as per the above standards.

1.3 Test Facility

SGS Taiwan Ltd. Electronics & Communication Laboratory No.2, Keji 1st Rd.,
Guishan District, Taoyuan City, Taiwan 333 (TAF code 0513)

FCC Registration Number and Designation are: 735305 / TW0002.

1.4 Special Accessories

There are no special accessories used while test was conducted.

1.5 Equipment Modifications

There was no modification incorporated into the EUT.



| Report No.: E2/2018/60056

| Page: 7 of 147

2 SYSTEM TEST CONFIGURATION

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 which intends to
maximize its emission characteristics in a continuous normal application.

2.2 EUT Exercise

An engineering test mode (software/firmware) that applicant provided was utilized to
manipulate the EUT into transmit, selection of the test channel, and modulation
scheme.

2.3 Test Procedure

2.3.1 Conducted Emissions

The EUT is a placed on as turn table which is 0.8 m above ground plane. Conducted
emissions from the EUT measured in the frequency range between 0.15 MHz and
30MHz,. The CISPR Quasi-Peak and Average detector mode is employed according
to 815.207. The two LISNs provide 50 ohm/ 50uH of coupling impedance for the
measuring instrument. Both lines of the power mains connected to the EUT were
checked for maximum conducted interference.

2.3.2 Radiated Emissions

The EUT is a placed on as turn table. For emissions testing at or below 1 GHz, the ta-
ble height shall be 0.8 m above the reference ground plan. For emission measure-
ments above 1 GHz, the table height shall be 1.5 m. The turn table 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 emis-
sion. 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 max. emission,
the relative positions of this transmitter (EUT) was rotated through three orthogonal
axes and measurement procedures for electric field radiated emissions above 1 GHz
the EUT measurement is to be made “while keeping the antenna in the ‘cone of radia-
tion’ from that area and pointed at the area both in azimuth and elevation, with polari-
zation oriented for maximum response.” is still within the 3dB illumination BW of the
measurement antenna.
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2.4 Measurement Results Explanation Example
For all conducted test items:

The offset level is set in the spectrum analyzer to compensate the RF cable loss and atten-
uation factor between EUT conducted port and spectrum analyzer. With the offset compen-
sation, the spectrum analyzer reading level is exactly EUT RF output level.

Note:
The spectrum analyzer offset is derived from RF cable loss and attenuator factor.
Following shows an offset computation example.

SISO mode offset
= RF cable loss (dB)+ attenuation factor(dB)+ 10 log(NanT) dB =12.0(dB)
MIMO mode offset
= RF cable loss (dB)+ attenuation factor(dB)+ 10 log(NanT) dB =15.0dB)
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2.5 Configuration of Tested System

Fig. 2-1 Radiated Emission

Fig. 2-2 Conducted (Antenna Port) Configuration Emission

Fig. 2-3 Conduction Emission

EUT

Table 2-1 Equipment Used in Tested System
Item | Equipment Mfr/Brand (Model/Type No.| Series No. |Data Cable |Power Cord

1, | WLANTest N/A N/A N/A N/A N/A
Software

2. Notebook Lenovo T420 S0012599 N/A N/A
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3 SUMMARY OF TEST RESULT

FCC Rules Description Of Test Result
§15.207 AC Power L!ne_ Conducted Compliant
Emission
815.403(i) 26 dB & 6dB & 99% Emission Comoliant
§15.407(e) Bandwidth P
Maximum Conducted .
815.407(a) Output Power Compliant
815.407(a) Power Spectral Density Compliant
815.407(b) Undesirable Radiated Emissions Compliant
§15.407(c) Transmlssmln in case of Absence of Compliant
nformation
815.407(g) Frequency Stability Compliant
815.203 . .
§15.407(a) Antenna Requirement Compliant
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4 DESCRIPTION OF TEST MODES

4.1 Operated in U-NIl Bands

Operated band in 5150 MHz ~5250 MHz:
802.11a/n HT20 Mode, 802.11 n HT40 Mode,
802.11ac VHT20 Mode 802.11ac VHT40 Mode

802.11ac VHT80 Mode

Operated band in 5725 MHz ~5850 MHz:

Channel Frequency channel Frequency channel Frequency
36 5180 38 5190 42 5210
44 5220 42 5210
48 5240 46 5230

802.11a/n HT20 Mode,
802.11ac VHT20 Mode

802.11 n HT40 Mode,
802.11ac VHT40 Mode

802.11ac VHT80 Mode

Channel Frequency channel Frequency channel Frequency
149 5745 151 5755 155 5775
157 5785 159 5795
165 5825




4.2 The Worst Test Modes and Channel Details

1. The EUT has been tested under operating condition.
2. Test program used to control the EUT for staying in continuous transmitting mode is pro-

grammed.
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3. Investigation has been done on all the possible configurations for searching the worst case.

RADIATED EMISSION TEST:

RADIATED EMISSION TEST (BELOW 1 GHz)

FREQUENCY| AVAILABLE| TESTED DATA RATE [ANTENNA
MODE BAND (MHz) | CHANNEL | CHANNEL |MODPULATION| ™ ns) PORT
802.11a 5180~5240 | 36to 48 36,44,48 OFDM 6 2TX
802.11ac_VHT80| 5210 42 42 OFDM MCSO0 MIMO
802.11a 5745~5825 | 149 to 165 | 149,157,165 OFDM 6 2TX
802.11ac_VHT80| 5775 155 155 OFDM MCSO0 MIMO
RADIATED EMISSION TEST (ABOVE 1 GHz)
FREQUENCY| AVAILABLE| TESTED DATA RATE [ANTENNA
MODE BAND (MHz) | CHANNEL | CHANNEL |MODPULATION| = yns) PORT
802.11a OFDM 6 2TX
5180~5240 | 361to 48 36,44,48
802.11n_HT20 OFDM MCS16 MIMO
802.11n_HT40 | 5190~5230 | 38to 46 38,46 OFDM mcsie | MIMO
802.11ac_VHT80| 5210 42 42 OFDM MCSO0 MIMO
802.11a OFDM 6 2TX
5745~5825 | 149 to 165 | 149,157,165
802.11n_HT20 OFDM MCS16 MIMO
802.11n_HT40 | 5755~5795 | 151to 159 | 151,159 OFDM MCS16 MIMO
802.11ac_VHT80| 5775 155 155 OFDM MCSO0 MIMO

Note:

The field strength of radiation emission was measured as EUT stand-up position (H mode) and
lie down position (E1, E2 mode) for 802.11a/n/ac WLAN Transmitter for channel Low, Mid and

High, the worst case H position was reported.
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CONDUCTED TEST
FREQUENCY| AVAILABLE TESTED DATA RATE [ANTENNA
MODE BAND (MHz) | CHANNEL CHANNEL MODULATION (Mbps) PORT
802.11a OFDM 6 2TX
802.11n_HT20 | ©180~5240 36 to 48 36,44,48
802.11ac_VHT20 OFDM MCS16 MIMO
802.11n_HT40 _
802.11ac_VHT40 5190~5230 38 to 46 38,46 OFDM MCS16 MIMO
802.11ac_VHTS80 5210 42 42 OFDM MCSO MIMO
802.11a OFDM 6 2TX
802.11n_HT20 | ©745~5825 | 14910 165 | 149,157,165
802.11ac_VHT20 OFDM MCS16 MIMO
802.11n_HT40 N
802.11ac_VHT40 5755~5795 | 151 to 159 151,159 OFDM MCS16 MIMO
802.11ac_VHTS80 5775 155 155 OFDM MCSO0 MIMO
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Test Items Uncertainty
AC Power Line Conducted Emission +/- 2.586 dB
26dB & 6dB Emission Bandwidth +/- 123.36 Hz
The Maximum Output Power Measurement +/- 0.96 dB
Peak Power Spectral Density Measurement +/- 1.67 dB
Frequency Stability +/- 123.36 Hz
Temperature +/- 0.65 °C
Humidity +/- 4.6 %
DC / AC Power Source DC= +/- 0.13%, AC=+/- 0.2%

Radiated Spurious Emission:

9kHz-30MHz: +/-2.87dB

30MHz - 180MHz: +/- 3.37dB

Measurement uncertainty 180MHz -417MHz: +/- 3.19dB

(Polarization : Vertical) 0.417GHz-1GHz: +/- 3.19dB

1GHz - 18GHz: +/- 4.04dB

18GHz - 40GHz: +/- 4.04dB

9kHz-30MHz: +/-2.87dB

30MHz - 167MHz: +/- 4.22dB

Measurement uncertainty 167MHz -500MHz: +/- 3.44dB

(Polarization : Horizontal) 0.5GHz-1GHz: +/- 3.39dB

1GHz - 18GHz: +/- 4.08dB

18GHz - 40GHz: +/- 4.08dB

This uncertainty represents an expanded uncertainty expressed at approximately the

95% confidence level using a coverage factor of k=2.



6 CONDUCTED EMISSION TEST

6.1 Standard Applicable
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Frequency range within 150 kHz to 30 MHz shall not exceed the Limit table as below.

Limits
Frequency range dB(uVv)
MHz Quasi-peak Average
0.15to 0.50 66 to 56 56 to 46
0.50 to 5 56 46
510 30 60 50

Note

MHz.

1.The lower limit shall apply at the transition frequencies
2.The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50

6.2 Measurement Equipment Used

Conducted Emission Test Site
EQUIPMENT MFR MODEL SERIAL LAST CAL DUE.
TYPE NUMBER NUMBER CAL.
EMI Test Receiver R&S ESCI 7 100950 12/24/2017 | 12/23/2018
Coaxial Cables N/A NSONs&rlno“z'l N/A 08/30/2017 | 08/29/2018
LISN Schwarzbeck NSLK 8127 8127-648 06/18/2018 | 06/17/2019
Ver.
Test Software Farad EZ-EMC SGS-03A2 N.C.R. N.C.R.

6.3 EUT Setup

1. The conducted emission tests were performed in the test site, using the setup in ac-
cordance with the ANSI C63.10:2013.

2. The AC/DC Power adaptor of EUT was plug-in LISN. The rear of the EUT and periph-
erals were placed flushed with the rear of the tabletop.

3. The LISN was connected with 120Vac/60Hz power source.
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6.4 Test SET-UP

L i LTE
B Wall Plug

Elom

6.5 Measurement Procedure

1. The EUT was placed on a table which is 0.8m above ground plane.

2.Maximum procedure was performed on the six highest emissions to ensure EUT com-
pliance.

3. Repeat above procedures until all phases of power being supplied by given UE are com-
pleted.

6.6 Measurement Result

Note: Refer to next page for measurement data and plots.
Note2: The * reveals the worst-case results that closet to the limit
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AC POWER LINE CONDUCTED EMISSION TEST DATA

|Operation Mode: |operation mode Test By: |Aken Huang |
.o
0750 05 MHz) 5 30,000

Reading ©Correct Measure- .
No. Mk, Freg Level Factor ment Limit ~ Owver

MHz dauy dg dBuy dBuy dB Detector  Comment
01860 2997 19.64 49.61 64.21 -1460 peak
0.2380 23.08 19.73 42.81 6217 -19.36 peak
0.2700 2092 19.81 40.73 61.12 -20.39 peak
0.4420 1615 20.11 36.26 57.02 2076 peak
* 40130 21.86 15.98 41.84 56.00 -14.16 peak
16.1660 16,60 19.99 36.59 6000 -23.41 peak

-

P in| &) W M
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0.0
0150 (LR [MHz) ] 30000
Reading Correct Measure-
Mo. Mk.  Freq.  Level Factor ment Limit  Over
MHz dBuv dB dBuv dBul da8 Detector  Comment
1 0.1620 26.08 19.64 4572 6536 -19.684 peak
2 0.1860 27.80 18.63 47 43 64.21 -1678 peak
3 0.2430 24.54 19.73 4427 61,99 -17.72 peak
) 0.3580 15.78 20.01 35.79 5877 -2298 peak
5 4.4260 20.52 19.96 40.48 56.00 -1552 peak
5] 18.0260 17.45 20.04 37.49 60.00 -2251 peak
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DUTY CYCLE TEST SIGNAL

Pre-analysis Check: While conducting average power measurement, duty cycle of each mode
shall be checked to ensure its duty cycle in order to compensate for the loss due to insufficient

ratio of duty cycle.
All duty cycle is pre-scanned, and result as obtained below shows only the most representative

ones where duty cycle is conducted as the given transmission with given virtual operation that
expresses the percentage.

Formula:
Duty Cycle = Ton / (Ton+Toff)

Measurement Procedure:
1. Setspan = Zero

2. RBW =8MHz

3. VBW =8MHz,

4. Detector = Peak

Duty Cycle:
Duty Cycle I?uty Factor (dB) as VBW
Mode (%) =10*log ( 1/Duty (kH2) setting
Cycle) (kHz)
802.11a 95.16 0.22 0.72 1.00
802.11n_20 88.48 0.53 1.48 2.00
802.11n_40 81.87 0.87 2.87 3.00
802.11ac_80 76.19 1.18 3.08 4.00

Duty Cycle Factor: 10 * log(1/0.9516) = 0.22
Duty Cycle Factor: 10 * log(1/0.8708) = 0.6

Duty Cycle Factor: 10 * log(1/0.7822) = 1.07
Duty Cycle Factor: 10 * log(1/0.9245) = 0.34
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DUTY CYCLE TEST SIGNAL Measurement Result
802.11a

802.11n HT20
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802.11n HT 40

802.11 ac VHT 80
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8 26DB & 6DB & 99% EMISSION BANDWIDTH MEASUREMENT

8.1 Standard Applicable

There is no limit bandwidth for U-NII-1, U-NII-2-A and U-NII-2-C.
The minimum of 6dB Bandwidth measurement is 0.5 MHz for U-NII-3

8.2 Measurement Procedure

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

2. The testing follows FCC KDB 789033 D02 General UNII Test Procedures New Rules.

3. Remove the antenna from the EUT and then connect a low loss RF cable from the Antenna port
to the spectrum analyzer.

a. 26dB Band width Measurement: Set the spectrum analyzer as 1% of emission BW
Sweep=auto, Detector = Peak, Trace Mode = Max Hold, Manually readjust RBW until the
RBW/EBW ratio is 1% based on EBW as observed on the result of pre-sequence meas-
urement.

b. Mark the peak frequency and —26dB (upper and lower) frequency.

4. Repeat the procedures as list above until all test default channels (low, middle, and high) are
completed.
5. Minimum Emission Bandwidth for the band 5.725-5.850GHz.
a. Set the spectrum analyzer as RBW = 100 kHz, VBW = 3*RBW, Span = 30M/50MHz, Detec-
tor=Peak,
Sweep=auto
b. Mark the peak frequency and —6dB (upper and lower) frequency.
6. For 99% Bandwidth:

Set the spectrum analyzer as RBW=1%, VBW = 3*RBW, Span = 30M/50MHz, Detec-
tor=Sample, Sweep=auto.

7. Turn on the 99% bandwidth function, max reading.
8. Repeat above procedures until all frequency of interest measured was complete.



8.3 Measurement Equipment Used
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SGS Conducted Room

Na_me of Manufacturer Model Serial Calibration|Calibration
Equipment Number Date Due
Speclt;tz‘gA”a' KEYSIGHT N9010A MY51440113| 06/20/2017 | 06/19/2018
Power Meter Anritsu ML2496A 1326001 | 06/23/2017 | 06/22/2018
Power Sensor Anritsu MA2411B 1315048 | 06/23/2017 | 06/22/2018
Power Sensor Anritsu MA2411B 1315049 | 06/23/2017 | 06/22/2018
Coaé'g(':rgab'e WOKEN  [00100A1F1A195C| RFO1 12/24/2017 | 12/23/2018

DC Block PASTERNACK PES210 RF29 12/24/2017 | 12/23/2018

Splitter RF-LAMBAD | RFLT2W1G18G RF35 | 12/24/2017 | 12/23/2018
Attenuator WOKEN 218FS-10 RF23 | 12/24/2017 | 12/23/2018

8.4 Test Set-up
EUT Attenuator SPA
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8.5 Measurement Result
26dB and 6dB Bandwidth

802.11a Main 802.11a Main
Frequency ZISSVB 10 Log (B) || Frequency GBd\;VB 10 Log (B)
(MHz) (MH2) (dB) (MHz) (MH2) (dB)
5180 19.00 12.787 5745 16.51 12.178
5220 18.99 12.785 5785 16.50 12.174
5240 19.00 12.788 5825 16.42 12.153
802.11a Main
Frequenc Measured
(I(\q/IHz) y Frequency | Limit (MHz)
(MHz)
5240 5248.19 < 5250
5745 5736.78 > 5725
802.11a_Aux1 802.11a_Aux1
Frequency ZISSVB 10 Log (B) || Frequency GBd\;VB 10 Log (B)
(MHz) (MH2) (dB) (MHz) (MH2) (dB)
5180 20.38 13.092 5745 16.27 12.115
5220 20.43 13.102 5785 16.26 12.112
5240 19.87 12.981 5825 16.03 12.050
802.11a_Aux1
Frequenc Measured
(I(\q/IHz) y Frequency [Limit (MHz)
(MHz)
5240 5248.28 < 5250
5745 5736.78 > 5725
802.11n_HT20_Main 802.11n_HT20_Main
Frequency ZISSVB 10 Log (B) || Frequency GBd\;VB 10 Log (B)
(MHz) (MH2) (dB) (MHz) (MH2) (dB)
5180 19.82 12.971 5745 16.31 12.125
5220 20.57 13.133 5785 16.31 12.125
5240 20.53 13.123 5825 16.32 12.127




802.11n_HT20_Main
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Frequenc Measured
(I(\q/IHz) y Frequency | Limit (MHz)
(MHz)
5240 5248.85 < 5250
5745 5736.18 > 5725
802.11n_HT20_ Aux1 802.11n_HT20_ Aux1
Frequency ZISSVB 10 Log (B) || Frequency GBd\;VB 10 Log (B)
(MHz) (MH2) (dB) (MHz) (MH2) (dB)
5180 20.41 13.099 5745 16.93 12.286
5220 20.14 13.041 5785 16.35 12.134
5240 20.14 13.041 5825 17.15 12.344
802.11n_HT20 Aux1
Frequenc Measured
(I(\q/IHz) y Frequency [Limit (MHz)
(MHz)
5240 5248.82 < 5250
5745 5736.18 > 5725
802.11n _HT40 Main
802.11n_HT40 Main
Frequency ZISSVB 10 Log (B) — -
(MHz) (MHz) (dB) Frequency ?30\1/3 10 Log (B)
MHz dB
5190 40.41 16.065 (MH2) (MHz) (dB)
5230 40.66 16.092 5755 35.36 15.485
5210 40.52 16.077 5795 35.14 15.458
802.11n _HT40_ Main
Frequenc Measured
(I(\q/IHz) y Frequency | Limit (MHz)
(MHz)
5230 5248.10 < 5250
5755 5736.95 > 5725
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802.11n _HT40_Aux1

26dB 802.11n_HT40_Aux1
Frequency BW 10 Log (B)
(MHz) (MHz) (dB) Frequency 6dB | 19 Log (B)
(MHz) BW (dB)
5190 40.46 16.070 (MHz)
5230 40.62 16.087 5755 35.36 15.485
5210 39.56 15.973 5795 35.41 15.492
802.11n _HT40_Aux1
Frequenc Measured
(I(\q/IHz) y Frequency [Limit (MHz)
(MHz)
5230 5248.20 < 5250
5755 5736.90 > 5725

802.11ac _VHT80 Main

802.11ac _VHT80 Main

802.11ac _VHT80_Auxl

Frequency ZBGSVB 10 Log (B) || Frequency ?30\1/3 10 Log (B)
(MHz) (MH2) (dB) (MHz) (MH2) (dB)
5210 81.00 19.085 5775 75.16 18.760

802.11ac _VHT80_Main
Frequenc Measured
(I(\q/IHz) y Frequency | Limit (MHz)
(MHz)
5210 5247.80 < 5250

802.11ac _VHT80_Auxl

Frequency ZBGSVB 10 Log (B) || Frequency ?30\1/3 10 Log (B)
(MHz) (MH2) (dB) (MHz) (MH2) (dB)
5210 81.18 19.094 5775 75.25 18.765

802.11n _HT80_Aux1
Frequenc Measured
(I(\q/IHz) y Frequency [Limit (MHz)
(MHz)
5210 5247.60 < 5250
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802.11a, 5150~5250 MHz (Main) 802.11n HT20, 5150~5250 MHz (Main)
26dB Band Width Test Data CH-Low 26dB Band Width Test Data CH-Low (5180
(5180MHz) MHz)

26dB Band Width Test Data CH-Mid 26dB Band Width Test Data CH-Mid (5220
(5220MHz) MHz)

26dB Band Width Test Data CH-High 26dB Band Width Test Data CH-High (5240
(5240MHz) MHz)

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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802.11n HT40, 5150~5250 MHz (Main) 802.11ac VHT80, 5150~5250 MHz (Main)

26dB Band Width Test Data CH-Low (5190 26dB Band Width Test Data CH-Mid (5210
MHz) MHz)

26dB Band Width Test Data CH-High
(5210MHz)

26dB Band Width Test Data CH-High (5230
MHz)

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FETFRP LB THRELES L F o R RS TRFI0F o AFLRALERAP TG T I TG
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms and conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client's instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7 4 # 7 " % 74 2 ¥ Fl & 7 1 §& 134 5L

cHREAPRRF ISP 1(886-2) 2299-3279 f (886-2) 2298-0488 WWw.tw.sgs.com
Member of SGS Group



Report No.: E2/2018/40080
Page: 29 of 153

6dB Band Width measure with Peak detector
for FCC

802.11a, 5725~5850 MHz (Main) 802.11n_HT20, 5725~5850 MHz (Main)

6dB Band Width Test Data CH-Low (5745 6dB Band Width Test Data CH-Low (5745
MHz) MHz)

6dB Band Width Test Data CH-Mid (5785 MHz) 6dB Band Width Test Data CH-Mid (5785 MHz)

6dB Band Width Test Data CH-High (5825

MHz) 6dB Band Width Test Data CH-High (5825

MHz)
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802.11n_HT40, 5725~5850 MHz (Main) 802.11ac VHT80, 5725~5850 MHz (Main)

6dB Band Width Test Data CH-Low (5755 6dB Band Width Test Data CH-Low (5775
MHz) MHz)

6dB Band Width Test Data CH-Mid (5795 MHz)
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802.11a, 5150~5250 MHz (Aux) 802.11n HT20, 5150~5250 MHz (Aux)
26dB Band Width Test Data CH-Low 26dB Band Width Test Data CH-Low (5180
(5180MHz) MHz)

26dB Band Width Test Data CH-Mid 26dB Band Width Test Data CH-Mid (5220
(5220MHz) MHz)

26dB Band Width Test Data CH-High 26dB Band Width Test Data CH-High (5240
(5240MHz) MHz)
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802.11n HT40, 5150~5250 MHz (Aux) 802.11ac VHT80, 5150~5250 MHz (Aux)

26dB Band Width Test Data CH-Low (5190 26dB Band Width Test Data CH-Mid (5210
MHz) MHz)

26dB Band Width Test Data CH-High
(5210MHz)

26dB Band Width Test Data CH-High (5230
MHz)
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6dB Band Width measure with Peak detector
for FCC

802.11a, 5725~5850 MHz (Aux) 802.11n_HT20, 5725~5850 MHz (Aux)

6dB Band Width Test Data CH-Low (5745 6dB Band Width Test Data CH-Low (5745
MHz) MHz)

6dB Band Width Test Data CH-Mid (5785 MHz) 6dB Band Width Test Data CH-Mid (5785 MHz)

6dB Band Width Test Data CH-High (5825 6dB Band Width Test Data CH-High (5825
MHz) MHz)
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802.11n_HT40, 5725~5850 MHz (Aux) 802.11ac VHT80, 5725~5850 MHz (Aux)
6dB Band Width Test Data CH-Low (5755 6dB Band Width Test Data CH-Low (5775
MHz) MHz)

6dB Band Width Test Data CH-Mid (5795 MHz)
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9 MAXIMUM CONDUCTED OUTPUT POWER MEASUREMENT

9.1 Standard Applicable

OPEBZ‘%]IIION EUT CATEGORY LIMIT
V| Access Point (Master device ) 1 Watt(30dBm)

U-NII-1

Fixed point-to-point Acess Ponit 1 Watt(30dBm)

Mobile and portable clinet device 250mW (23.98dBm)
U-NII-2A 250mW (23.98dBm) or 11dBm+10 log B
U-NII-2C 250mW (23.98dBm) or 11dBm+10 log B
U-NII-3 \ 1 Watt(30dBm)

If transmitting antennas of directional gain greater than 6 dBi are used, both the peak transmit
power and the peak power spectral density shall be reduced by the amount in dB that the direc-
tion-al gain of the antenna exceeds 6 dB..

Note:

(i) Asper FCC KDB 662911 DO1
Unequal antenna gains, with equal transmit powers. For antenna gains given by G1,
G2, ..., GN dBi.
(i) If transmit signals are correlated, then Directional gain
=10 log[(10CG1/?0 + 10%2/20 + . + 10CN/20) 2 /NanT] dBI
[Note the “20"s in the denominator of each exponent and the square of the sum of terms;
the object is to combine the signal levels coherently.]

Effective Legacy Gain (dBi) Limit
UNII-1 8.96+3.01=11.97 30dBm
U-NII-3 8.56+3.01=11.57 30dBm

Therefore the limit needs to reduce for the UNII-1 and U-NII-3 band.
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9.2 Measurement Procedure

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

2. The testing follows FCC KDB 789033 D02 General UNII Test Procedures New Rules.

3. Remove the antenna from the EUT and then connect a low loss RF cable from the an-
tenna port to the power meter

4. Power Meter is used as the auxiliary test equipment to conduct the output power meas-

urement.

Record the max. reading and add 10 log(1/duty cycle).
Repeat above procedures until all frequency (low, middle, and high channel) measured

o o

were complete.

9.3 Measurement Equipment Used

Report No.: E2/2018/40080
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SGS Conducted Room

Name of Equip- Serial Num- | Calibration | Calibration
ment Manufacturer Model ber Date Due
Power Meter Anritsu ML2496A 1326001 2017/07/26 | 2018/07/25
Power Sensor Anritsu MA2411B 1315048 2017/07/26 | 2018/07/25
Power Sensor Anritsu MA2411B 1315049 2017/07/26 | 2018/07/25
Attenuator Marvelous WATT-218FS-10 RF246 2017/12/26 | 2018/12/25
Notebook Lenovo T420 S0012599 N/A N/A
9.4 Test Set-up
EUT Attenuator Power Sensor Power Meter
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9.5 Measurement Result
Conducted output power
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802.11a_ Main
Frequency Data TOTAL TOTAL REQUIRED
CH (MHz) Rate POWER | POWER LIMIT RESULT
(dBm) (mW) (dBm)
36 5180 6 22.42 174.400 27.04 PASS
44 5220 6 22.43 174.802 27.04 PASS
48 5240 6 22.44 175.205 27.04 PASS
149 5745 6 22.37 172.403 27.44 PASS
157 5785 6 22.40 173.598 27.44 PASS
165 5825 6 22.43 174.802 27.44 PASS
802.11a Auxl
Frequency Data TOTAL TOTAL REQUIRED
CH (MHz) Rate POWER | POWER LIMIT RESULT
(dBm) (mW) (dBm)
36 5180 6 22.39 173.199 27.08 PASS
44 5220 6 22.37 172.403 27.08 PASS
48 5240 6 22.42 174.400 27.08 PASS
149 5745 6 22.33 170.823 27.44 PASS
157 5785 6 22.35 171.611 27.44 PASS
165 5825 6 22.34 171.216 27.44 PASS
802.11a_MIMO
on | Freenoy | oata | AP oo e | power o REsULT
(dBm) (mW) (dBm)
36 5180 6 2018 | 181 | 2249 | 168.797 24.05 PASS
44 5220 6 20.17 | 18.09 | 22.48 | 168.409 24.05 PASS
48 5240 6 20.09 | 182 | 2247 | 168.163 24.05 PASS
149 5745 6 19.63 | 18.82 | 22.47 [ 168.041 24.43 PASS
157 5785 6 19.89 | 1851 | 22.48 [ 168.457 24.43 PASS
165 5825 6 20.12 | 18.18 | 22.48 | 168.567 24.43 PASS
802.11n_HT20_Main
Frequency Data TOTAL TOTAL REQUIRED
CH (MH2) Rate POWER | POWER LIMIT RESULT
(dBm) (mW) (dBm)
36 5180 MCSO 22.40 173.842 27.04 PASS
44 5220 MCSO0 22.38 173.043 27.04 PASS
48 5240 MCSO0 22.42 174.644 27.04 PASS
149 5745 MCSO 22.43 175.047 27.44 PASS
157 5785 MCSO0 22.41 174.243 27.44 PASS
165 5825 MCSO0 22.45 175.855 27.44 PASS
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802.11n_HT20_Auxl

Frequency Data TOTAL TOTAL REQUIRED
CH (MH2) Rate POWER | POWER LIMIT RESULT
(dBm) (mW) (dBm)
36 5180 MCSO0 22.32 170.669 27.08 PASS
44 5220 MCSO0 22.34 171.457 27.08 PASS
48 5240 MCSO0 22.36 172.248 27.08 PASS
149 5745 MCSO0 22.39 173.442 27.44 PASS
157 5785 MCSO0 22.33 171.063 27.44 PASS
165 5825 MCSO0 22.36 172.248 27.44 PASS
802.11n_HT20_MIMO
CH Frequency | Data | Avg POWER (dBm) ;C?\;FVEI_R Jg\;rvél_R RELQlLI\JAIlF;ED RESULT
(MHz) Rate CHO | CH1 (dBm) (mw) (dBm)
36 5180 MCS8 | 19.88 | 17.73 | 22.48 | 156.567 24.05 PASS
44 5220 MCS8 | 19.81 | 17.82 | 22.47 | 156.253 24.05 PASS
48 5240 MCS8 | 19.78 | 17.9 | 22.48 | 156.720 24.05 PASS
149 5745 MCS8 | 19.31 | 1856 | 22.49 | 157.089 24.43 PASS
157 5785 MCS8 | 19.56 | 18.22 | 22.48 | 156.739 24.43 PASS
165 5825 MCS8 | 19.79 | 17.91 | 22.49 | 157.081 24.43 PASS
802.11n HT40 Main
Frequency Data TOTAL TOTAL REQUIRED
CH (MH2) Rate POWER | POWER LIMIT RESULT
@dBm) | (mw) dBm)
38 5190 MCSO0 18.85 76.723 27.04 PASS
46 5230 MCSO0 22.40 173.751 27.04 PASS
42 5210 MCSO0 22.18 165.169 27.04 PASS
151 5755 MCSO0 22.39 173.352 27.44 PASS
159 5795 MCSO0 22.43 174.956 27.44 PASS
802.11n_HT40 Auxl
Frequency Data TOTAL TOTAL REQUIRED
CH (MH2) Rate POWER | POWER LIMIT RESULT
(dBm) (mW) (dBm)
38 5190 MCSO0 18.79 75.671 27.08 PASS
46 5230 MCSO0 22.34 171.367 27.08 PASS
42 5210 MCSO0 22.11 162.528 27.08 PASS
151 5755 MCSO0 22.32 170.580 27.44 PASS
159 5795 MCSO0 22.37 172.555 27.44 PASS
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802.11n_HT40_MIMO
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CH Frequency | Data | Ava-POVIER (cBm) JOO\I/AEIE{ JOO\I/AEIE{ RESLI\JAllF;ED RESULT
(MHz) Rate | cho | cH1 | @Bm) | mw) (dBm)
38 5190 MCS8 | 16.63 | 1261 | 1895 | 64.265 24.05 PASS
46 5230 MCS8 | 19.62 | 17.04 | 2247 | 144588 24.05 PASS
42 5210 MCS8 | 19.6 | 16.63 | 2224 | 137.227 24.05 PASS
151 5755 MCS8 | 19.22 | 17.87 | 2248 | 144.795 24.43 PASS
159 5795 MCS8 | 1953 | 17.42 | 2248 | 144.951 24.43 PASS
802.11ac_VHT80 Main
Frequency Data TOTAL TOTAL REQUIRED
CH (MHz) Rate POWER | POWER LIMIT RESULT
@Bm) | (mw) (dBm)
42 5210 MCSO 16.97 49.785 27.04 PASS
155 5775 MCSO 21.91 155.275 27.44 PASS
802.11ac_ VHT80 Auxl
Frequency Data TOTAL TOTAL REQUIRED
CH (MH2) Rate POWER | POWER LIMIT RESULT
@Bm) | (mw) (dBm)
42 5210 MCSO 16.79 47.764 27.08 PASS
155 5775 MCSO 21.85 153.145 27.44 PASS
802.11ac_VHT80 MIMO
CH Frequency | Data | Ava-POVIER (cBm) Jg\I/AEIEz Jg\I/AEIEz RESLI\JAT;ED RESULT
(MHz) Rate | cHO | CH1 | @Bm) | (mw) (dBm)
42 5210 MCSO | 13.96 | 11.34 | 17.04 | 38503 24.05 PASS
155 5775 MCSO | 18.25 | 17.09 | 2199 | 120414 27.44 PASS
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10 PEAK POWER SPECTRAL DENSITY

10.1 Standard Applicable

OPEBZﬁLION EUT CATEGORY LIMIT
\ Access Point (Master device ) 17dBm/ MHz

U-NII-1

Fixed point-to-point Acess Ponit

Mobile and portable clinet device 11dBm/ MHz
U-NII-2A 11dBm/ MHz
U-NII-2C 11dBm/ MHz
U-NII-3 v 30dBm/ 500kHz

If transmitting antennas of directional gain greater than 6 dBi are used, both the peak transmit
power and the peak power spectral density shall be reduced by the amount in dB that the di-
rectional gain of the antenna exceeds 6 dBi.

Note:

As per FCC KDB 662911 D01

Unequal antenna gains, with equal transmit powers. For antenna gains given by G1, G2, ...,
GN dBi.

(i) If transmit signals are correlated, then Directional gain

=10 log[(10CG1/?0 + 10%2/20 + . + 10CN/20) 2 /NanT] dBI

[Note the “20”s in the denominator of each exponent and the square of the sum of terms; the
object is to combine the signal levels coherently.]

Effective Legacy Gain (dBi) Limit
UNII-1 8.56+3.01=11.57 17dBm
U-NII-3 8.56+3.01=11.57 30dBm

Therefore the limit needs to reduce for the UNII-1 and U-NII-3 band.
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10.2 Measurement Procedure

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

2. The testing follows FCC KDB 789033 D02 General UNII Test Procedures New Rules.

3. Remove the antenna from the EUT and then connect a low loss RF cable from the an-
tenna port to Spectrum.

4. For U-NII1, U-NII-2A, U-NII-2C Band:

Set RBW=1MHz, VBW=3MHz, where span is enough to capture the entire bandwidth,

Sweep time = Auto (601 pts), detector = sample, traces 100 sweeps of video averaging.

(SA-2 with the omission of procedure X, the integration with 26dB EBW bandwidth)

For U-NII-3 Band:

Set RBW=500 kHz, VBW= 3RBW, where span is enough to capture the entire band-

width, Sweep time = Auto (601 pts), detector = sample, traces 100 sweeps of video av-

eraging. (SA-2 with the omission of procedure x, the integration with 26dB EBW band-

width)

User the cursor on spectrum to peak search the highest level of trace

Record the max. reading and add 10 log(1/duty cycle).

Repeat above procedures until all default test channel (low, middle, and high) was com-

plete.

No O

Note: For the test of PSD at MIMO mode, the highest emission of worst case employing Measure
and add 10 log (N) technical is reported on this report after the comparison between Main An-
tenna at single transmitting mode and Aux that yields the higher value. The MIMO transmitting
mode produces higher value of outcome

10.3 Measurement Equipment Used

SGS Conducted Room

Name of Equip- Manufacturer Model Serial Number Calibration | Calibration
ment Date Due

Spectrum Analyzer Agilent N9010A MY51440113 | 2018/06/19 | 2019/06/18

Attenuator Marvelous MVE2213-10 RF30 2017/12/26 | 2018/12/25

DC Block PASTERNACK PE8210 RF29 2017/12/26 | 2018/12/25
Notebook Lenovo L412 S0011357 N/A N/A

10.4 Test Set-up
EUT Attenuator Spectrum

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.

AT R SRR ETHRRLESL T P RSTERTIR  AFLAGINTEG T 0 BT IGATU -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms and conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client's instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7 4 # 7 " % 74 2 ¥ Fl & 7 1 §& 134 5L

t (886-2) 2299-3279 f (886-2) 2298-0488

cBREBPHRGF AP WWW.tW.Sgs.com

Member of SGS Group




Report No.: E2/2018/40080
Page: 42 of 153

10.5 Measurement Result

POWER DENSITY 802.11a MODE
Frequency | o= 0 | offset | P9 [puty ractor|  Limit [ Margin
(MHz) &;Bm) Factor &;Bm) (dBm) (dB)
5180 10.75 12.00 | 0.22 10.97 11.03 -0.06
5220 10.35 12.00 | 0.22 10.57 11.07 -0.50
5240 10.31 12.00 | 0.22 10.53 11.86 -1.33
5745 14.89 12.00 | 0.22 14.89 24.43 -9.54
5785 14.91 12.00 | 0.22 14.91 24.43 -9.52
5825 14.88 12.00 | 0.22 14.88 24.43 -9.55
POWER DENSITY 802.11n HT20 MODE
(MHz) &;Bm) Factor &;Bm) (dBm) (dB)
5180 8.61 12.00 | 053 9.14 11.03 ~1.89
5220 8.60 12.00 | 053 9.13 11.03 ~1.90
5240 8.12 12.00 | 053 8.65 11.03 238
5745 16.99 12.00 | 053 16.99 24.43 7.44
5785 16.48 12.00 | 053 16.48 24.43 7.95
5825 15.59 12.00 | 053 15.59 24.43 -8.84
POWER DENSITY 802.11n HT40 MODE
Frequency | ol Cor | oftset | P |puty ractor|  Limit | Margin
(MHz) &;Bm) Factor &;Bm) (dBm) (dB)
5190 0.42 12.00 | 0.87 1.29 11.03 20.74
5210 3.96 12.00 | 0.87 4.83 11.03 6.20
5230 4.99 12.00 | 0.87 5.86 11.03 5.17
5755 13.52 12.00 | 0.87 13.52 24.43 ~10.91
5795 13.38 12.00 | 0.87 13.38 24.43 ~11.05
POWER DENSITY 802.11ac VHT80 MODE
Frequency | o Cor | oftset | P |puty ractor|  Limit | Margin
(MHz) (zsm) Factor (zsm) (dBm) (dB)
5210 -3.46 1200 | 118 -2.08 11.03 1331
5775 8.52 1200 | 118 8.52 24.43 715.01
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802.11a 5150~5250 MHz
Peak Power Spectral Density Data Plot (CH Low

5180 MHz)

Peak Power Spectral Density Data Plot (CH Mid
5220 MHz)

Peak Power Spectral Density Data Plot (CH High
5240 MHz)

Report No.: E2/2018/40080
Page: 44 of 153

802.11a 5725~5850 MHz
Peak Power Spectral Density Data Plot (CH Low

5745 MHz)

Peak Power Spectral Density Data Plot (CH Mid
5785 MHz)

Peak Power Spectral Density Data Plot (CH High
5825 MHz)
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802.11n HT20, 5150~5250 MHz
Peak Power Spectral Density Data Plot (CH Low
5180 MHz)

Peak Power Spectral Density Data Plot (CH Mid
5220 MHz)

Peak Power Spectral Density Data Plot (CH High
5240 MHz)
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802.11n HT20, 5725~5850 MHz
Peak Power Spectral Density Data Plot (CH Low
5745 MHz)

Peak Power Spectral Density Data Plot (CH Mid
5785 MHz)

Peak Power Spectral Density Data Plot (CH High
5825 MHz)
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802.11n HT40, 5150~5250 MHz
Peak Power Spectral Density Data Plot (CH Low
5190 MHz)

Peak Power Spectral Density Data Plot (CH High
5210 MHz)

Peak Power Spectral Density Data Plot (CH High
5230 MHz)
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802.11n HT40, 5725~5850 MHz
Peak Power Spectral Density Data Plot (CH Low
5755 MHz)

Peak Power Spectral Density Data Plot (CH High
5795 MHz)
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802.11ac VHT80, 5150~5250 MHz
Peak Power Spectral Density Data Plot (CH Mid
5210 MHz)

802.11ac VHT80, 5725~5850 MHz
Peak Power Spectral Density Data Plot (CH Mid
5775 MHz)
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11 UNDESIRABLE RADIATED EMISSION MEASUREMENT

11.1 Standard Applicable

The maximum emissions outside of the frequency bands of operation shall be attenuated in
accordance with the following limits:

1. For transmitters operating in the 5.15-5.25 GHz band: All emissions outside of the
5.15-5.35 GHz band shall not exceed an e.i.r.p. of —27 dBm/MHz.

2. For transmitters operating in the 5.725-5.85 GHz band: All emissions shall be limited to a
level of -27 dBm/MHz at 75 MHz or more above or below the band edge increasing line-
arly to 10 dBm/MHz at 25 MHz above or below the band edge, and from 25 MHz above or
below the band edge increasing linearly to a level of 15.6 dBm/MHz at 5 MHz above or
below the band edge, and from 5 MHz above or below the band edge increasing linearly
to a level of 27 dBm/MHz at the band edge.

APPLICABLE TO LIMIT

FIELD STRENGTH AT 3m
FCC KDB 789033 D02 General

UNII Test Procedures New Rules

PK: 74 (dBuV/m) AV 54 (dBpV/m)
APPLICABLE TO EIRP LIMIT FIELD STRENGTH AT 3m
15.407(b)(1)
15.407(b)(2) PK: -27 (dBm/MHz) PK: 68.3 (dBuVv/m)
15.407(b)(3)

PK:-27 (dBm/MHz) *1 PK: 68.2(dBuV/m) *1
. PK:10 (dBm/MHz) *2 PK:105.2 (dBuV/m) *2
15.407(0)(4)() PK:15.6 (dBM/MHz) *3 | PK: 110.8(dBuV/m) *3
PK:27 (dBm/MHz) *4 PK:122.2 (dBuV/m) *4
*1 beyond 75 MHz or more above of the bandedge.

*2 below the band edge increasing linearly to 10 dBm/MHz at 25 MHz above.

*3 below the band edge increasing linearly to a level of 15.6 dBm/MHz at 5 MHz above.
*4 from 5 MHz above or below the band edge increasing linearly to a level of 27
dBm/MHz at the band edge.

EIRP = ( (E*d)"2) / 30, where E is the field in V/m, d is the measurement distance (3m), EIRP is
the equivalent isotropically radiated power in Watts.
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Unwanted spurious emissions which fall in the restricted bands must comply with the radiated
emission limits specified as below table:

Frequency Field strength Distance
(MHz) (microvolts/meter) (meters)
0.009-0.490 2400/F(KHz) 300
0.490-1.705 24000/F(KHz) 30
1.705-30 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3
Note:
1. The lower limit shall apply at the transition frequencies.
2. Emission level (dBuV/m) = 20 log Emission level (dBuV/m)
11.2 Measurement Equipment Used
SGS SAC-III
Name of Manufacturer Model Serial Num- | Calibration | Calibration
Equipment ber Date Due
Broafetﬁr;d AN | SCHWAZBECK|  VULB 9168 0168-617 | 2017/10/27 | 2018/10/26
Horn Antenna | Schwarzbeck BBHA9120D 1341 2017/05/31 | 2018/5/30
Loop Antenna [ETS.LINDGREN 6502 148045 2017/09/26 | 2018/9/25
3m Site NSA SGS 966 chamber D N/A 2018/07/06 | 2019/7/5
Speclt;‘;?rA”a' Agilent N9010A MY53400256 | 2017/10/30 | 2018/10/29
Pre-Amplifier EMrge'rr]‘tSS”“' EMC184045B 980135 | 2017/10/27 | 2018/10/26
Pre-Amplifier EMrge'rr]‘tSS”“' EMC9135 980234 | 2017/12/26 | 2018/12/25
Pre-Amplifier EMrge'rr]‘tSS”“' EMC12630SE 980271 | 2017/12/26 | 2018/12/25
Attenuator Marvelous WATT-218FS-10 RF246 2017/12/26 | 2018/12/25
DC Block PASTERNACK PE8210 RF81 2017/12/26 | 2018/12/25
Bana Rejection | wpicro-Tronics G015 RF100 | 2017/12/26 | 2018/12/25
Bana Rejection | wpicro-Tronics G021 RF102 | 2017/12/26 | 2018/12/25
Coaxial Cable | Huber+Suhner RG 214/U W21.01 2017/12/26 | 2018/12/25
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Coaxial Cable | Huber Suhner |[EMC106-SM-SM-7200 150703 2017/12/26 | 2018/12/25

Notebook Lenovo L420 S0012467 N/A N/A
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11.3Test SET-UP
(A) Radiated Emission Test Set-UP Frequency Below 30MHz.

|

im  —

Turntahle
FLIT

Test

/ Receiver

(B) Radiated Emission Test Set-Up, Frequency form 30MHz to 1000MHz

0.8

E s
5 Coaxial Cakle

raund Plane

Turntahle i 1 to 4m
N\, |eur
Spectrum 0.8m |
Analyzer ?
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11.1Measurement Procedure

1. The EUT was placed on a turn table which is 0.8m above ground plane.

2. The testing follows FCC KDB 789033 D02 General UNII Test Procedures New Rules.

3.  The EUT was placed on a turn table with 0.8m for frequency< 1GHz and 1.5m for frequen-
cy> 1GHz above ground plane.

4. The turn table shall rotate 360 degrees to determine the position of maximum emission
level.

5. EUT is set 3m away from the receiving antenna which varied from 1m to 4m to find out
the highest emissions.

6. Set the spectrum analyzer as RBW=120 kHz and VBW=300 kHz for Peak Detector (PK)
and Quasi-peak (QP) at frequency below 1 GHz.

7. Set the spectrum analyzer as RBW=1 MHz, VBW=3 MHz for Peak Detector at frequen-
cy above 1 GHz.

8. Set the spectrum analyzer as RBW=1 MHz, VBW=10 Hz (Duty cycle > 98%) or VBW 2
1/T (Duty cycle < 98%) for Average Detector at frequency above 1 GHz.

9. Maximum procedure was performed on the six highest emissions to ensure EUT com-
pliance.

10. And also, each emission was to be maximized by changing the polarization of receiving
antenna both horizontal and vertical.

11. Repeat above procedures until all frequency measured were complete.

11.4Field Strength Calculation

The field strength is calculated by adding the Antenna Factor and Cable Factor and
subtracting the Amplifier Gain and Duty Cycle Correction Factor (if any) from the measured
reading. The basic equation with a sample calculation is as follows:

FS=RA+AF +CL - AG

Where FS = Field Strength CL = Cable Attenuation Factor (Cable
Loss)
RA = Reading Amplitude AG = Amplifier Gain

AF = Antenna Factor

Actual FS(dBuV/m) = SPA. Reading level(dBuV) + Factor(dB)
Factor(dB) = Antenna Factor(dBuV/m) + Cable Loss(dB) — Pre_Amplifier Gain(dB)

11.5Test Results of Radiated Spurious Emissions form 9 KHz to 30 MHz

The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result
which was 20dB lower than the limit per 15.31(0) was not reported.
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11.6 Measurement Result

Radiated Spurious Emission Measurement Result
Below 1GHz Worst-Case Data:
802.11a 5150~5250 MHz
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Operation Mode :802.11a / Bandl Test Date :2018-05-25
Test Mode :Tx CH Mid Temp./Humi. :25/60
EUT Pol Antenna Pol. 'VERTICAL
Test Channel 15220 MHz Engineer Jerry
100 Level (dBuV/m)
90
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030 224, 418. 612. 206. 1000
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuVv/m dBuVv/m dB
95.96 Peak 58.86 -22.08 36.78 43.50 -6.72
156.10 Peak 53.26 -16.18 37.08 43.50 -6.42
279.29 Peak 55.16 -15.75 39.41 46.00 -6.59
360.77 Peak 53.22 -13.72 39.50 46.00 -6.50
749.74 Peak 44.16 -6.78 37.38 46.00 -8.62
912.70 Peak 37.92 -4.59 33.33 46.00 -12.67
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Operation Mode :802.11a / Band1 Test Date :2018-05-25
Test Mode :Tx CH Mid Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. ‘HORIZONTAL
Test Channel 15220 MHz Engineer Jerry

100 Level (dBuV/m)
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%5 224. 418 612. 806. 1000

Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m

MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB
61.04 Peak 49.40 -18.81 30.59 40.00 -9.41
125.06 Peak 50.12 -20.78 29.34 43.50 -14.16
159.98 Peak 51.00 -16.19 34.81 43.50 -8.69
576.11 Peak 46.19 -9.21 36.98 46.00 -9.02
664.38 Peak 47.98 -8.78 39.20 46.00 -6.80
874.87 Peak 38.57 -5.14 33.43 46.00 -12.57
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802.11a, 5725~5850 MHz
Operation Mode :802.11a/ Band4 Test Date :2018-05-28

Test Mode :Tx CH Mid Temp./Humi. :25/60
EUT Pol ‘H Plan Antenna Pol. 'VERTICAL
Test Channel 15785 MHz Engineer :Jerry
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Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m

MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

56.19 Peak 51.03 -17.33 33.70 40.00 -6.30
167.74 Peak 53.00 -16.42 36.58 43.50 -6.92
240.49 Peak 52.32 -17.12 35.20 46.00 -10.80
432.55 Peak 41.58 -11.93 29.65 46.00 -16.35
696.39 Peak 39.65 -7.56 32.09 46.00 -13.91
768.17 Peak 41.69 -6.87 34.82 46.00 -11.18
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Operation Mode :802.11a / Band4 Test Date :2018-05-25
Test Mode :Tx CH Mid Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. ‘HORIZONTAL
Test Channel 15785 MHz Engineer Jerry

100 Level (dBuV/m)
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Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m

MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB
60.07 Peak 49.82 -17.68 32.14 40.00 -7.86
156.10 Peak 52.25 -16.18 36.07 43.50 -7.43
290.93 Peak 54.09 -15.99 38.10 46.00 -7.90
359.80 Peak 53.36 -13.76 39.60 46.00 -6.40
552.83 Peak 46.68 -10.34 36.34 46.00 -9.66
749.74 Peak 46.47 -6.78 39.69 46.00 -6.31
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802.11ac VHTS80, 5150~5250 MHz

Operation Mode :802.11ac80 / Band1 Test Date :2018-05-25
Test Mode :Tx CH Low Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. :VERTICAL
Test Channel 15210 MHz Engineer Jerry

Level (dBuV/m)
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Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m

MHz PK/QP/AV dBpv dB dBpV/m dBpV/m dB
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Operation Mode :802.11ac80 / Bandl Test Date :2018-05-28
Test Mode :Tx CH Low Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. ‘HORIZONTAL
Test Channel 15210 MHz Engineer Jerry

100 Level (dBuV/m)
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Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB
62.01 Peak 48.73 -19.95 28.78 40.00 -11.22
190.05 Peak 52.42 -18.36 34.06 43.50 -9.44
388.90 Peak 45.45 -13.07 32.38 46.00 -13.62
500.45 Peak 42.76 -11.13 31.63 46.00 -14.37
664.38 Peak 41.93 -8.78 33.15 46.00 -12.85
984.48 Peak 37.55 -3.65 33.90 54.00 -20.10
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802.11ac VHT80, 5725~5850 MHz

Operation Mode :802.11ac80 / Band4 Test Date :2018-05-25
Test Mode :Tx CH Low Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. :VERTICAL
Test Channel :5775 MHz Engineer Jerry

100 Level (dBuV/m)
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%5 224. 418 612. 806. 1000

Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m

MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

55.22 Peak 50.79 -17.26 33.53 40.00 -6.47
216.24 Peak 55.27 -18.68 36.59 46.00 -9.41
421.88 Peak 45.71 -12.19 33.52 46.00 -12.48
504.33 Peak 41.38 -11.09 30.29 46.00 -15.71
749.74 Peak 44.24 -6.78 37.46 46.00 -8.54
870.02 Peak 37.00 -4.84 32.16 46.00 -13.84
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Operation Mode :802.11ac80 / Band4 Test Date :2018-05-25
Test Mode :Tx CH Low Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. ‘HORIZONTAL
Test Channel 15775 MHz Engineer Jerry

100 Level (dBuV/m)

90
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b 5
30 T
20
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%5 224. 418 612. 806. 1000

Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m

MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB
71.71 Peak 47.71 -20.98 26.73 40.00 -13.27
131.85 Peak 51.09 -18.84 32.25 43.50 -11.25
269.59 Peak 54.43 -16.26 38.17 46.00 -7.83
360.77 Peak 52.28 -13.72 38.56 46.00 -7.44
665.35 Peak 42.35 -8.76 33.59 46.00 -12.41
749.74 Peak 44.98 -6.78 38.20 46.00 -7.80
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Above 1GHz Worst-Case Data:

Radiated Spurious Emission Measurement Result 802.11a, 5150~5250 MHz

Operation Mode :802.11a / Bandl Test Date :2018-05-25
Test Mode :Tx CH Low Temp./Humi. :25/60
EUT Pol ‘H Plan Antenna Pol. 'VERTICAL
Test Channel 15180 MHz Engineer Jerry

100 Level (dBuV/m)

90

80

TO ” I I |_|
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1:}1{111]{] 2800. 16600. 24400. 32200. 40000

Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuVv/m dBuVv/m dB
10360.00 Peak 39.59 12.41 52.00 68.20 -16.20
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Operation Mode :802.11a / Band1 Test Date :2018-05-25
Test Mode :Tx CH Low Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. ‘HORIZONTAL
Test Channel 15180 MHz Engineer Jerry

100 Level (dBuV/m)

90
20
T{]” I I |_|

60

40

30

20

10

1000 2800. 16600. 24400. 32200. 40000
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

10360.00 Peak 40.90 12.41 53.31 68.20 -14.89
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Operation Mode :802.11a / Band1 Test Date :2018-05-25
Test Mode :Tx CH Mid Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. :VERTICAL
Test Channel 15220 MHz Engineer Jerry
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Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

10440.00 Peak 39.84 12.52 52.36 68.20 -15.84
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Operation Mode :802.11a / Band1 Test Date :2018-05-25
Test Mode :Tx CH Mid Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. ‘HORIZONTAL
Test Channel 15220 MHz Engineer Jerry
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Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

10440.00 Peak 41.14 12.52 53.66 68.20 -14.54
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Operation Mode :802.11a / Band1 Test Date :2018-05-25
Test Mode :Tx CH High Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. :VERTICAL
Test Channel 15240 MHz Engineer Jerry

100 Level (dBuV/m)
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Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

10480.00 Peak 40.24 12.58 52.82 68.20 -15.38
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Operation Mode :802.11a / Band1 Test Date :2018-05-25
Test Mode :Tx CH High Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. ‘HORIZONTAL
Test Channel 15240 MHz Engineer Jerry
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Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

10480.00 Peak 41.74 12.58 54.32 68.20 -13.88
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Radiated Spurious Emission Measurement Result 802.11a, 5725~5850 MHz

Operation Mode :802.11a/ Band4 Test Date :2018-05-25
Test Mode :Tx CH Low Temp./Humi. :25/60
EUT Pol ‘H Plan Antenna Pol. 'VERTICAL
Test Channel 15745 MHz Engineer Jerry
100 Level (dBuV/m)
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1:}1{111]{] 2800. 16600. 24400. 32200. 40000
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuVv/m dBuVv/m dB
11490.00 Average 27.32 13.32 40.64 54.00 -13.36
11490.00 Peak 40.37 13.32 53.69 74.00 -20.31
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Operation Mode :802.11a / Band4 Test Date :2018-05-25
Test Mode :Tx CH Low Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. ‘HORIZONTAL
Test Channel 15745 MHz Engineer Jerry
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Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

11490.00 Average 27.32 13.32 40.64 54.00 -13.36
11490.00 Peak 41.68 13.32 55.00 74.00 -19.00
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Operation Mode :802.11a / Band4 Test Date :2018-05-25
Test Mode :Tx CH Mid Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. :VERTICAL
Test Channel 15785 MHz Engineer Jerry

Level (dBuV/m)
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Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

11570.00 Average 27.31 13.01 40.32 54.00 -13.68
11570.00 Peak 41.70 13.01 54.71 74.00 -19.29
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Operation Mode :802.11a / Band4 Test Date :2018-05-25
Test Mode :Tx CH Mid Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. ‘HORIZONTAL
Test Channel 15785 MHz Engineer Jerry

Level (dBuV/m)
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Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

11570.00 Average 27.90 13.01 40.91 54.00 -13.09
11570.00 Peak 42.39 13.01 55.40 74.00 -18.60

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FETFRP LB THRELES L F o R RS TRFI0F o AFLRALERAP TG T I TG
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms and conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client's instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7 4 # 7 " % 74 2 ¥ Fl & 7 1 §& 134 5L

cHREAPRRF ISP 1(886-2) 2299-3279 f (886-2) 2298-0488 WWw.tw.sgs.com
Member of SGS Group



Report No.: E2/2018/40080
Page: 71 of 153

Operation Mode :802.11a / Band4 Test Date :2018-05-25
Test Mode :Tx CH High Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. :VERTICAL
Test Channel 15825 MHz Engineer Jerry
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Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

11650.00 Average 26.84 12.95 39.79 54.00 -14.21
11650.00 Peak 40.27 12.95 53.22 74.00 -20.78
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Operation Mode :802.11a / Band4 Test Date :2018-05-25
Test Mode :Tx CH High Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. ‘HORIZONTAL
Test Channel 15825 MHz Engineer Jerry

Level (dBuV/m)
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Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

11650.00 Peak 41.52 12.95 54.47 74.00 -19.53
11650.00 Peak 27.33 12.95 40.28 74.00 -33.72
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Radiated Spurious Emission Measurement Result 802.11n HT20, 5150~5250 MHz

Operation Mode
Test Mode

EUT Pol

Test Channel

:802.11n20 / Band1
:Tx CH Low

:H Plan

:5180 MHz

Test Date

Temp./Humi.
Antenna Pol.

Engineer

:2018-05-25
:25/60

-VERTICAL
Jerry

100 Level (dBuV/m)
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Frequency {MHz)

32200. 40000
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@3m
dBuV/m

Actual
FS
dBuV/m

Detector Factor
Mode

PK/QP/AV

Freq. Spectrum
Reading Level

dBuv

Margin

MHz dB dB

10360.00 Peak 39.64 12.41 52.05 68.20 -16.15
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Operation Mode :802.11n20 / Band1 Test Date :2018-05-25
Test Mode :Tx CH Low Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. ‘HORIZONTAL
Test Channel 15180 MHz Engineer Jerry
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Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

10360.00 Peak 41.23 12.41 53.64 68.20 -14.56
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Operation Mode :802.11n20 / Band1 Test Date :2018-05-25
Test Mode :Tx CH Mid Temp./Humi. :25/60
EUT Pol ‘H Plan Antenna Pol. :VERTICAL
Test Channel 15220 MHz Engineer Jerry
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Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB
10440.00 Peak 39.11 12.52 51.63 68.20 -16.57

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Mode :802.11n20 / Band1 Test Date :2018-05-25
Test Mode :Tx CH Mid Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. ‘HORIZONTAL
Test Channel 15220 MHz Engineer Jerry
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90
20
T{]” I I |_|

60

40

30

20

10

1000 2800. 16600. 24400. 32200. 40000
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

10440.00 Peak 40.64 12.52 53.16 68.20 -15.04

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Mode :802.11n20 / Band1 Test Date :2018-05-25
Test Mode :Tx CH High Temp./Humi. :25/60
EUT Pol ‘H Plan Antenna Pol. 'VERTICAL
Test Channel 15240 MHz Engineer Jerry
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Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuVv/m dBuVv/m dB
10480.00 Peak 38.57 12.58 51.15 68.20 -17.05

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Mode :802.11n20 / Band1 Test Date :2018-05-25
Test Mode :Tx CH High Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. ‘HORIZONTAL
Test Channel 15240 MHz Engineer Jerry
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Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

10480.00 Peak 39.88 12.58 52.46 68.20 -15.74

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Radiated Spurious Emission Measurement Result 802.11n HT20, 5725~5850 MHz

Operation Mode :802.11n20 / Band4 Test Date :2018-05-25
Test Mode :Tx CH Low Temp./Humi. :25/60
EUT Pol ‘H Plan Antenna Pol. 'VERTICAL
Test Channel 15745 MHz Engineer Jerry
100 Level (dBuV/m)
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Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuVv/m dBuVv/m dB
11490.00 Average 27.03 13.32 40.35 54.00 -13.65
11490.00 Peak 40.38 13.32 53.70 74.00 -20.30

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Mode :802.11n20 / Band4 Test Date :2018-05-25
Test Mode :Tx CH Low Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. ‘HORIZONTAL
Test Channel 15745 MHz Engineer Jerry
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Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

11490.00 Average 27.82 13.32 41.14 54.00 -12.86
11490.00 Peak 41.20 13.32 54.52 74.00 -19.48

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Mode :802.11n20 / Band4 Test Date :2018-05-25
Test Mode :Tx CH Mid Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. :VERTICAL
Test Channel 15785 MHz Engineer Jerry
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Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

11570.00 Average 26.39 13.01 39.40 54.00 -14.60
11570.00 Peak 38.68 13.01 51.69 74.00 -22.31

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Mode :802.11n20 / Band4 Test Date :2018-05-25
Test Mode :Tx CH Mid Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. ‘HORIZONTAL
Test Channel 15785 MHz Engineer Jerry
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Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

11570.00 Average 27.39 13.01 40.40 54.00 -13.60
11570.00 Peak 41.54 13.01 54.55 74.00 -19.45

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Mode :802.11n20 / Band4 Test Date :2018-05-25
Test Mode :Tx CH High Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. :VERTICAL
Test Channel 15825 MHz Engineer Jerry
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Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

11650.00 Average 26.54 12.95 39.49 54.00 -14.51
11650.00 Peak 39.72 12.95 52.67 74.00 -21.33

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Mode :802.11n20 / Band4 Test Date :2018-05-25
Test Mode :Tx CH High Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. ‘HORIZONTAL
Test Channel 15825 MHz Engineer Jerry

Level (dBuV/m)
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1000 2800. 16600. 24400. 32200. 40000
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

11650.00 Average 27.19 12.95 40.14 54.00 -13.86
11650.00 Peak 40.61 12.95 53.56 74.00 -20.44

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client's instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
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Radiated Spurious Emission Measurement Result 802.11n HT40, 5150~5250 MHz

Operation Mode
Test Mode

EUT Pol

Test Channel

:802.11n40 / Band1
:Tx CH Low

:H Plan

:5190 MHz

Test Date

Temp./Humi.
Antenna Pol.

Engineer

:2018-05-25
:25/60

-VERTICAL
Jerry

100 Level (dBuV/m)
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Frequency {MHz)

32200. 40000
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@3m
dBuV/m

Actual
FS
dBuV/m

Detector Factor
Mode

PK/QP/AV

Freq. Spectrum
Reading Level

dBuv

Margin

MHz dB dB

10380.00 Peak 37.65 12.44 50.09 68.20 -18.11

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Mode :802.11n40 / Band1 Test Date :2018-05-25
Test Mode :Tx CH Low Temp./Humi. :25/60
EUT Pol ‘H Plan Antenna Pol. HORIZONTAL
Test Channel :5190 MHz Engineer Jerry
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Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB
10380.00 Peak 38.75 12.44 51.19 68.20 -17.01

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Mode :802.11n40/ Band 1 Test Date :2018-06-12
Test Mode :Tx CH High Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. :VERTICAL
Test Channel 15210 MHz Engineer ‘Enzo
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Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

10420.00 Peak 36.61 12.49 49.10 68.20 -19.10
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Operation Mode :802.11n40 / Band 1 Test Date :2018-06-12
Test Mode :Tx CH High Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. ‘HORIZONTAL
Test Channel 15210 MHz Engineer :Enzo
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Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

10420.00 Peak 37.44 12.49 49.93 68.20 -18.27
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Operation Mode :802.11n40 / Band1 Test Date :2018-05-25
Test Mode :Tx CH High Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. :VERTICAL
Test Channel 15230 MHz Engineer Jerry

100 Level (dBuV/m)
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1000 2800. 16600. 24400. 32200. 40000
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

10460.00 Peak 39.64 12.55 52.19 68.20 -16.01

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Client's instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
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Operation Mode :802.11n40 / Band1 Test Date :2018-05-25
Test Mode :Tx CH High Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. ‘HORIZONTAL
Test Channel 15230 MHz Engineer Jerry

100 Level (dBuV/m)
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1000 2800. 16600. 24400. 32200. 40000
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

10460.00 Peak 40.84 12.55 53.39 68.20 -14.81

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client's instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
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Radiated Spurious Emission Measurement Result 802.11n HT40, 5725~5850 MHz

Operation Mode :802.11n40 / Band4 Test Date :2018-05-25
Test Mode :Tx CH Low Temp./Humi. :25/60
EUT Pol ‘H Plan Antenna Pol. 'VERTICAL
Test Channel 15755 MHz Engineer Jerry
100 Level (dBuV/m)
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1:}1{111]{] 2800. 16600. 24400. 32200. 40000
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuVv/m dBuVv/m dB
11510.00 Average 26.33 13.31 39.64 54.00 -14.36
11510.00 Peak 39.38 13.31 52.69 74.00 -21.31

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
MLE M o ML R R RS F o PREARSERT0% c AFLAEALPE G FT 0 AT INAY -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms and conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms e-document.htm. Attention is drawn to the limitation of liability, indemnification and
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transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
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Operation Mode :802.11n40 / Band4 Test Date :2018-05-25
Test Mode :Tx CH Low Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. ‘HORIZONTAL
Test Channel 15755 MHz Engineer Jerry

Level (dBuV/m)
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1000 2800. 16600. 24400. 32200. 40000
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

11510.00 Average 27.02 13.31 40.33 54.00 -13.67
11510.00 Peak 39.86 13.31 53.17 74.00 -20.83

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client's instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
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Operation Mode :802.11n40 / Band4 Test Date :2018-05-25
Test Mode :Tx CH High Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. :VERTICAL
Test Channel 15795 MHz Engineer Jerry

Level (dBuV/m)
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1000 2800. 16600. 24400. 32200. 40000
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

11590.00 Average 26.24 12.92 39.16 54.00 -14.84
11590.00 Peak 39.25 12.92 52.17 74.00 -21.83

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Client's instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
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Operation Mode :802.11n40 / Band4 Test Date :2018-05-25
Test Mode :Tx CH High Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. ‘HORIZONTAL
Test Channel 15795 MHz Engineer Jerry

Level (dBuV/m)
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1000 2800. 16600. 24400. 32200. 40000
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

11590.00 Average 27.02 12.92 39.94 54.00 -14.06
11590.00 Peak 40.32 12.92 53.24 74.00 -20.76

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client's instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
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Radiated Spurious Emission Measurement Result 802.11ac VHT80, 5150~5250 MHz

Operation Mode
Test Mode

EUT Pol

Test Channel

:802.11ac80 / Bandl
:Tx CH Low

:H Plan

:5210 MHz

Test Date

Temp./Humi.
Antenna Pol.

Engineer

:2018-05-25
:25/60

-VERTICAL
Jerry

100 Level (dBuV/m)
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TU” I I

60

40

30

20

10

1000 8800. 16600. 24400.

Frequency {MHz)

32200. 40000
Limit
@3m
dBuV/m

Actual
FS
dBuV/m

Detector Factor
Mode

PK/QP/AV

Freq. Spectrum
Reading Level

dBuv

Margin

MHz dB dB

10420.00 Peak 37.54 12.49 50.03 68.20 -18.17

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Mode :802.11ac80 / Bandl Test Date :2018-05-25
Test Mode :Tx CH Low Temp./Humi. :25/60
EUT Pol ‘H Plan Antenna Pol. 'HORIZONTAL
Test Channel 15210 MHz Engineer Jerry

100 Level (dBuV/m)
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Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuVv/m dBuVv/m dB
10420.00 Peak 38.64 12.49 51.13 68.20 -17.07

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Radiated Spurious Emission Measurement Result 802.11ac VHT80, 5725~5850 MHz

Operation Mode :802.11ac80 / Band4 Test Date :2018-05-25
Test Mode :Tx CH High Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. :VERTICAL
Test Channel :5775 MHz Engineer Jerry

Level (dBuV/m)
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Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuVv/m dBuVv/m dB
11550.00 Average 25.83 13.11 38.94 54.00 -15.06
11550.00 Peak 37.24 13.11 50.35 74.00 -23.65

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7 4 # 7 " % 74 2 ¥ Fl & 7 1 §& 134 5L

cHREAPRRF ISP 1(886-2) 2299-3279 f (886-2) 2298-0488 WWw.tw.sgs.com
Member of SGS Group



Report No.: E2/2018/40080
Page: 98 of 153

Operation Mode :802.11ac80 / Band4 Test Date :2018-05-25
Test Mode :Tx CH High Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. ‘HORIZONTAL
Test Channel 15775 MHz Engineer Jerry

Level (dBuV/m)
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1000 2800. 16600. 24400. 32200. 40000
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

11550.00 Average 26.54 13.11 39.65 54.00 -14.35
11550.00 Peak 39.23 13.11 52.34 74.00 -21.66

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Band edge falling to restricted band
802.11a mode

Operation Mode :802.11a / Bandl Test Date :2018-05-24
Test Mode :Bandedge CH Low Temp./Humi. :25/60
EUT Pol ‘H Plan Antenna Pol. :VERTICAL
Test Channel 15180 MHz Engineer Jerry

125 Level (dBuV/m)
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5080 5104. 5128. 5152. 5176. 5200
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB
5146.24 Average 45.37 1.83 47.20 54.00 -6.80
5146.24 Peak 60.31 1.83 62.14 74.00 -11.86
5150.00 Average 46.02 1.84 47.86 54.00 -6.14
5150.00 Peak 59.19 1.84 61.03 74.00 -12.97

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Mode :802.11a / Band1 Test Date :2018-05-24
Test Mode :Bandedge CH Low Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. ‘HORIZONTAL
Test Channel 15180 MHz Engineer Jerry

Level (dBuV/m)
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Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m

MHz PK/QP/AV dBpv dB dBuV/m dBuV/m dB

5147.44 Average 47.02 1.84 48.86 54.00 -5.14
5147.44 Peak 62.71 1.84 64.55 74.00 -9.45
5150.00 Average 47.66 1.84 49.50 54.00 -4.50

5150.00 Peak 62.13 1.84 63.97 74.00 -10.03

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Mode :802.11a / Band1 Test Date :2018-05-24
Test Mode :Bandedge CH High Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. :VERTICAL
Test Channel 15240 MHz Engineer Jerry

175 Level (dBuV/m)
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Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

5350.00 Peak 56.42 2.24 58.66 74.00 -15.34
5350.00 Peak 57.42 2.24 59.66 74.00 -14.34

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Mode :802.11a / Band1 Test Date :2018-05-24
Test Mode :Bandedge CH High Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. ‘HORIZONTAL
Test Channel 15240 MHz Engineer Jerry

Level (dBuV/m)
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5230 5270. 5310. 5350. 5390. 5430
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

5350.00 Average 46.06 2.24 48.30 54.00 -5.70
5350.00 Peak 59.76 2.24 62.00 74.00 -12.00
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Operation Mode :802.11a / Band4 Test Date :2018-05-24
Test Mode :Bandedge CH Low Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. :VERTICAL
Test Channel 15745 MHz Engineer Jerry

175 Level (dBuV/m)
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5645 5667. 5689. 5711. 5733. 5755
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

5650.00 Peak 56.36 2.25 58.61 68.20 -9.59
5700.00 Peak 56.90 2.42 59.32 105.20 -45.88
5720.00 Peak 62.84 2.32 65.16 110.80 -45.64
5725.00 Peak 73.23 2.28 75.51 122.20 -46.69
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Operation Mode :802.11a / Band4 Test Date :2018-05-24
Test Mode :Bandedge CH Low Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. ‘HORIZONTAL
Test Channel 15745 MHz Engineer Jerry

175 Level (dBuV/m)
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5645 5667. 5689. 5711. 5733. 5755
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

5650.00 Peak 55.46 2.25 57.71 68.20 -10.49
5700.00 Peak 57.58 2.42 60.00 105.20 -45.20
5720.00 Peak 65.85 2.32 68.17 110.80 -42.63
5725.00 Peak 78.36 2.28 80.64 122.20 -41.56
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Operation Mode :802.11a / Band4 Test Date :2018-05-24
Test Mode :Bandedge CH High Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. :VERTICAL
Test Channel 15825 MHz Engineer Jerry

Level (dBuV/m)
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g2
40
20
05505 5830. 5855, 5880. 5905. 5930
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m

MHz PK/QP/AV dBpv dB dBuV/m dBuV/m dB

5850.00 Peak 61.70 1.88 63.58 122.20 -58.62
5855.00 Peak 60.73 1.89 62.62 110.80 -48.18
5875.00 Peak 56.98 1.90 58.88 105.20 -46.32
5925.00 Peak 54.91 2.16 57.07 68.20 -11.13
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Operation Mode :802.11a/ Band4 Test Date :2018-05-24
Test Mode :Bandedge CH High Temp./Humi. :25/60
EUT Pol ‘H Plan Antenna Pol. 'HORIZONTAL
Test Channel 15825 MHz Engineer Jerry
175 Level (dBuV/m)
120
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40
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1:15!!{]5 5830. 5855. 5880. 5905. 5930
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuVv/m dBuVv/m dB
5850.00 Peak 73.46 1.88 75.34 122.20 -46.86
5855.00 Peak 66.04 1.89 67.93 110.80 -42.87
5875.00 Peak 59.78 1.90 61.68 105.20 -43.52
5925.00 Peak 57.78 2.16 59.94 68.20 -8.26
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802.11n20 HT mode

Operation Mode :802.11n20 / Band1 Test Date :2018-05-24
Test Mode :Bandedge CH Low Temp./Humi. :25/60
EUT Pol ‘H Plan Antenna Pol. :VERTICAL
Test Channel 15180 MHz Engineer Jerry

175 Level (dBuV/m)
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(371 ey e ey e e e L e
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05080 5104, 5128. 5152. 5176. 5200

Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m

MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB
5147.68 Average 45.54 1.84 47.38 54.00 -6.62
5147.68 Peak 60.32 1.84 62.16 74.00 -11.84
5150.00 Average 45.97 1.84 47.81 54.00 -6.19
5150.00 Peak 60.14 1.84 61.98 74.00 -12.02
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Operation Mode :802.11n20 / Band1 Test Date :2018-05-24
Test Mode :Bandedge CH Low Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. ‘HORIZONTAL
Test Channel 15180 MHz Engineer Jerry

Level (dBuV/m)
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Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB
5145.40 Average 46.61 1.83 48.44 54.00 -5.56
5145.40 Peak 62.46 1.83 64.29 74.00 -9.71
5150.00 Average 48.01 1.84 49.85 54.00 -4.15
5150.00 Peak 63.73 1.84 65.57 74.00 -8.43
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Operation Mode :802.11n20 / Band1 Test Date :2018-05-24
Test Mode :Bandedge CH High Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. :VERTICAL
Test Channel 15240 MHz Engineer Jerry

Level (dBuV/m)
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5230 5270. 5310. 5350. 5390. 5430
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

5350.00 Average 43.78 2.24 46.02 54.00 -7.98
5350.00 Peak 58.00 2.24 60.24 74.00 -13.76
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Operation Mode :802.11n20 / Band1 Test Date :2018-05-24
Test Mode :Bandedge CH High Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. ‘HORIZONTAL
Test Channel 15240 MHz Engineer Jerry

Level (dBuV/m)
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5230 5270. 5310. 5350. 5390. 5430
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

5350.00 Average 46.30 2.24 48.54 54.00 -5.46
5350.00 Peak 59.69 2.24 61.93 74.00 -12.07
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Operation Mode :802.11n20 / Band4 Test Date :2018-05-24
Test Mode :Bandedge CH Low Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. :VERTICAL
Test Channel 15745 MHz Engineer Jerry

Level (dBuV/m)
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Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuVv/m dBuVv/m dB
5650.00 Peak 57.15 2.25 59.40 68.20 -8.80
5700.00 Peak 58.19 2.42 60.61 105.20 -44.59
5700.00 Peak 62.77 2.42 65.19 105.20 -40.01
5725.00 Peak 74.34 2.28 76.62 122.20 -45.58
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Operation Mode :802.11n20 / Band4 Test Date :2018-05-24
Test Mode :Bandedge CH Low Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. ‘HORIZONTAL
Test Channel 15745 MHz Engineer Jerry

Level (dBuV/m)
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Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuVv/m dBuVv/m dB
5650.00 Peak 57.34 2.25 59.59 68.20 -8.61
5700.00 Peak 60.51 2.42 62.93 105.20 -42.27
5720.00 Peak 66.55 2.32 68.87 110.80 -41.93
5725.00 Peak 79.78 2.28 82.06 122.20 -40.14
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Operation Mode :802.11n20 / Band4 Test Date :2018-05-24
Test Mode :Bandedge CH High Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. :VERTICAL
Test Channel 15825 MHz Engineer Jerry

Level (dBuV/m)
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Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB
5850.00 Peak 62.93 1.88 64.81 122.20 -57.39
5855.00 Peak 60.93 1.89 62.82 110.80 -47.98
5875.00 Peak 57.82 1.90 59.72 105.20 -45.48
5925.00 Peak 56.63 2.16 58.79 68.20 -9.41
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Operation Mode :802.11n20 / Band4 Test Date :2018-05-24
Test Mode :Bandedge CH High Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. ‘HORIZONTAL
Test Channel 15825 MHz Engineer Jerry

Level (dBuV/m)
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20
U505 5830. 5855. 5880. 5905. 5930
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m

MHz PK/QP/AV dBpv dB dBuV/m dBuV/m dB

5850.00 Peak 74.21 1.88 76.09 122.20 -46.11
5855.00 Peak 64.43 1.89 66.32 110.80 -44.48
5875.00 Peak 59.97 1.90 61.87 105.20 -43.33
5925.00 Peak 56.76 2.16 58.92 68.20 -9.28
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802.11n40 HT mode

Operation Mode :802.11n40 / Band1 Test Date :2018-05-24
Test Mode :Bandedge CH Low Temp./Humi. :25/60
EUT Pol ‘H Plan Antenna Pol. 'HORIZONTAL
Test Channel :5190 MHz Engineer Jerry
175 Level (dBuV/m)
120
100
20
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v Trma i, T
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40
20
1:}5{18{1 5104. 5128. 5152. 5176. 5200
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuVv/m dBuVv/m dB
5146.00 Average 48.97 1.83 50.80 54.00 -3.20
5146.00 Peak 67.08 1.83 68.91 74.00 -5.09
5148.88 Average 49.65 1.84 51.49 54.00 -2.51
5148.88 Peak 68.20 1.84 70.04 74.00 -3.96
5150.00 Average 50.97 1.84 52.81 54.00 -1.19
5150.00 Peak 67.49 1.84 69.33 74.00 -4.67
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Operation Mode :802.11n40 / Band1 Test Date :2018-05-24
Test Mode :Bandedge CH Low Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. :VERTICAL
Test Channel :5190 MHz Engineer Jerry

Level (dBuV/m)
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05080 5104, 5128. 5152. 5176. 5200
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB
5146.12 Average 45.18 1.83 47.01 54.00 -6.99
5146.12 Peak 61.47 1.83 63.30 74.00 -10.70
5150.00 Average 46.19 1.84 48.03 54.00 -5.97
5150.00 Peak 61.91 1.84 63.75 74.00 -10.25
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Operation Mode :802.11n40/ Band 1 Test Date :2018-06-12
Test Mode :Bandedge CH High Temp./Humi. :25/60
EUT Pol ‘H Plan Antenna Pol. 'VERTICAL
Test Channel 15210 MHz Engineer ‘Enzo
120 Level (dBuV/m)
110
90
70
2
SUWM R g o T g e L T T g S A A L
30
10
1:}5{18{1 5104. 5128. 5152. 5176. 5200
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m

MHz PK/QP/AV dBpv dB dBpV/m dBpV/m dB

5134.24 Average 40.16 1.78 41.94 54.00 -12.06
5134.24 Peak 53.46 1.78 55.24 74.00 -18.76
5150.00 Average 40.15 1.84 41.99 54.00 -12.01
5150.00 Peak 50.44 1.84 52.28 74.00 -21.72
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Operation Mode :802.11n40/ Band 1 Test Date :2018-06-12
Test Mode :Bandedge CH High Temp./Humi. :25/60
EUT Pol ‘H Plan Antenna Pol. 'HORIZONTAL
Test Channel 15210 MHz Engineer ‘Enzo
120 Level (dBuV/m)
110
90
70 | .
2 4
AH._-_'_'J"-‘_I'.H' A8 g S AP sy [ AT 1.1 B MMHM"““
50
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05{18{] 5104. 5128. 5152. 5176. 5200
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m

MHz PK/QP/AV dBpv dB dBpV/m dBpV/m dB

5147.32 Average 44.24 1.84 46.08 54.00 -7.92
5147.32 Peak 57.52 1.84 59.36 74.00 -14.64
5150.00 Average 44.29 1.84 46.13 54.00 -7.87
5150.00 Peak 56.66 1.84 58.50 74.00 -15.50
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Operation Mode :802.11n40 / Band1 Test Date :2018-05-24
Test Mode :Bandedge CH High Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. :VERTICAL
Test Channel 15230 MHz Engineer Jerry

Level (dBuV/m)
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Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

5350.00 Average 43.98 2.24 46.22 54.00 -7.78
5350.00 Peak 56.73 2.24 58.97 74.00 -15.03
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Operation Mode :802.11n40 / Band1 Test Date :2018-05-24
Test Mode :Bandedge CH High Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. ‘HORIZONTAL
Test Channel 15230 MHz Engineer Jerry

Level (dBuV/m)
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5220 5260. 5300. 5340. 5380. 5420
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

5350.00 Average 45.96 2.24 48.20 54.00 -5.80
5350.00 Peak 60.17 2.24 62.41 74.00 -11.59
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Operation Mode :802.11n40 / Band4 Test Date :2018-05-24
Test Mode :Bandedge CH Low Temp./Humi. :25/60
EUT Pol ‘H Plan Antenna Pol. 'VERTICAL
Test Channel 15755 MHz Engineer Jerry
175 Level (dBuV/m)
120
100
” s
EUMAWWWWWW
40
20
135«55-15 5669. 5693. 5717. 5741. 5765
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuVv/m dBuVv/m dB
5650.00 Peak 56.93 2.25 59.18 68.20 -9.02
5700.00 Peak 58.58 2.42 61.00 105.20 -44.20
5720.00 Peak 69.72 2.32 72.04 110.80 -38.76
5725.00 Peak 71.02 2.28 73.30 122.20 -48.90

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.

MLE M o ML R R RS F o PREARSERT0% c AFLAEALPE G FT 0 AT INAY -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms and conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client's instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7 4 # 7 " % 74 2 ¥ Fl & 7 1 §& 134 5L
t (886-2) 2299-3279 f (886-2) 2298-0488 WWW.IW.SgS.com

Member of SGS Group

SHRRBPHRGF ALP



Report No.: E2/2018/40080
Page: 122 of 153

Operation Mode :802.11n40 / Band4 Test Date :2018-05-24
Test Mode :Bandedge CH Low Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. ‘HORIZONTAL
Test Channel 15755 MHz Engineer Jerry

175 Level (dBuV/m)
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5645 5669. 5603. 5717. 5741. 5765
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

5650.00 Peak 55.83 2.25 58.08 68.20 -10.12
5700.00 Peak 60.05 2.42 62.47 105.20 -42.73
5720.00 Peak 75.78 2.32 78.10 110.80 -32.70
5725.00 Peak 77.73 2.28 80.01 122.20 -42.19
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Operation Mode :802.11n40 / Band4 Test Date :2018-05-24
Test Mode :Bandedge CH High Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. :VERTICAL
Test Channel 15795 MHz Engineer Jerry

175 Level (dBuV/m)
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5785 5814, 5843, 5872. 5901. 5930
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

5850.00 Peak 57.61 1.88 59.49 122.20 -62.71
5855.00 Peak 57.00 1.89 58.89 110.80 -51.91
5875.00 Peak 57.79 1.90 59.69 105.20 -45.51
5925.00 Peak 54.94 2.16 57.10 68.20 -11.10
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Operation Mode :802.11n40 / Band4 Test Date :2018-05-24
Test Mode :Bandedge CH High Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. ‘HORIZONTAL
Test Channel 15795 MHz Engineer Jerry

175 Level (dBuV/m)
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5785 5814, 5843, 5872. 5901. 5930
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

5850.00 Peak 62.43 1.88 64.31 122.20 -57.89
5855.00 Peak 61.55 1.89 63.44 110.80 -47.36
5875.00 Peak 59.45 1.90 61.35 105.20 -43.85
5925.00 Peak 56.75 2.16 58.91 68.20 -9.29

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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802.11ac80 VHT mode

Operation Mode :802.11ac80 / Band1 Test Date :2018-05-24
Test Mode :Bandedge CH Low Temp./Humi. :25/60
EUT Pol ‘H Plan Antenna Pol. 'VERTICAL
Test Channel 15210 MHz Engineer Jerry
175 Level (dBuV/m)
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EUW“W
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13512{] 5140. 5160. 5180. 5200. 5220
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuVv/m dBuVv/m dB
5148.60 Average 44.68 1.84 46.52 54.00 -7.48
5148.60 Peak 59.03 1.84 60.87 74.00 -13.13
5150.00 Average 44.80 1.84 46.64 54.00 -7.36
5150.00 Peak 57.39 1.84 59.23 74.00 -14.77
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Operation Mode :802.11ac80 / Bandl Test Date :2018-05-24
Test Mode :Bandedge CH Low Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. ‘HORIZONTAL
Test Channel 15210 MHz Engineer Jerry

175 Level (dBuV/m)
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5120 5140. 5160. 5180. 5200. 5220
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

5146.90 Average 50.47 1.84 52.31 54.00 -1.69
5146.90 Peak 64.40 1.84 66.24 74.00 -7.76
5150.00 Average 51.16 1.84 53.00 54.00 -1.00
5150.00 Peak 65.47 1.84 67.31 74.00 -6.69
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Operation Mode :802.11ac80 / Band 2 Test Date :2018-06-12
Test Mode :Bandedge CH High Temp./Humi. :25/60
EUT Pol ‘H Plan Antenna Pol. 'VERTICAL
Test Channel 15290 MHz Engineer ‘Enzo
120 Level (dBuV/m)
110
90
70 |
\\ 2 ;
50 R A ]
30
10
1:}528{] 5300. 5320. 5340. 5360. 5380
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuVv/m dBuVv/m dB
5350.00 Average 39.09 2.24 41.33 54.00 -12.67
5350.00 Peak 51.28 2.24 53.52 74.00 -20.48
5376.80 Average 39.06 2.37 41.43 54.00 -12.57
5376.80 Peak 52.69 2.37 55.06 74.00 -18.94
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Operation Mode :802.11ac80 / Band 2 Test Date :2018-06-12
Test Mode :Bandedge CH High Temp./Humi. :25/60
EUT Pol ‘H Plan Antenna Pol. 'HORIZONTAL
Test Channel 15290 MHz Engineer ‘Enzo
120 Level (dBuV/m)
110
90
70 : ]
NWWMMMMM
50
30
10
1:}528{] 5300. 5320. 5340. 5360. 5380
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuVv/m dBuVv/m dB
5350.00 Average 50.74 2.24 52.98 54.00 -1.02
5350.00 Peak 61.97 2.24 64.21 74.00 -9.79
5352.70 Average 50.17 2.25 52.42 54.00 -1.58
5352.70 Peak 65.11 2.25 67.36 74.00 -6.64
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Operation Mode :802.11ac80 / Bandl Test Date :2018-05-24
Test Mode :Bandedge CH High Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. :VERTICAL
Test Channel 15210 MHz Engineer Jerry

Level (dBuV/m)

125
120

100

20
' 2

o %Wmmwwww

40

20

5200 5244, 5288. 5332. 5376. 5420
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

5350.00 Average 43.77 2.24 46.01 54.00 -7.99
5350.00 Peak 57.25 2.24 59.49 74.00 -14.51
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Operation Mode :802.11ac80 / Bandl Test Date :2018-05-24
Test Mode :Bandedge CH High Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. ‘HORIZONTAL
Test Channel 15210 MHz Engineer Jerry

Level (dBuV/m)

125
120

100

20

60

40

20

5200 5244, 5288. 5332. 5376. 5420
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

5350.04 Average 46.26 2.24 48.50 54.00 -5.50
5350.04 Peak 59.71 2.24 61.95 74.00 -12.05
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Operation Mode :802.11ac80 / Band4 Test Date :2018-05-24
Test Mode :Bandedge CH Low Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. :VERTICAL
Test Channel 15775 MHz Engineer Jerry

Level (dBuV/m)

125
120
100
80
, Mmj
O S ——————
40
20
05545 5669. 5603. 5717. 5741. 5765
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB
5650.00 Peak 56.32 2.25 58.57 68.20 -9.63
5700.00 Peak 62.57 2.42 64.99 105.20 -40.21
5720.00 Peak 67.20 2.32 69.52 110.80 -41.28
5725.00 Peak 68.86 2.28 71.14 122.20 -51.06
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Operation Mode :802.11ac80 / Band4 Test Date :2018-05-24
Test Mode :Bandedge CH Low Temp./Humi. :25/60
EUT Pol ‘H Plan Antenna Pol. 'HORIZONTAL
Test Channel 15775 MHz Engineer Jerry
175 Level (dBuV/m)
120
100
20 EMM
_1M
G0 prrett
40
20
135«55-15 5669. 5693. 5717. 5741. 5765
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuVv/m dBuVv/m dB
5650.00 Peak 57.83 2.25 60.08 68.20 -8.12
5700.00 Peak 70.87 2.42 73.29 105.20 -31.91
5720.00 Peak 74.52 2.32 76.84 110.80 -33.96
5725.00 Peak 75.42 2.28 77.70 122.20 -44.50
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Operation Mode :802.11ac80 / Band4 Test Date :2018-05-24
Test Mode :Bandedge CH High Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. :VERTICAL
Test Channel 15775 MHz Engineer Jerry

175 Level (dBuV/m)

120

100

20
60 MMMWM
40

20

5775 5806. 5837. 5868. 5899, 5930
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB

5850.00 Peak 62.71 1.88 64.59 122.20 -57.61
5855.00 Peak 61.49 1.89 63.38 110.80 -47.42
5875.00 Peak 56.44 1.90 58.34 105.20 -46.86
5925.00 Peak 55.35 2.16 57.51 68.20 -10.69
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Operation Mode :802.11ac80 / Band4 Test Date :2018-05-24
Test Mode :Bandedge CH High Temp./Humi. :25/60

EUT Pol ‘H Plan Antenna Pol. ‘HORIZONTAL
Test Channel 15775 MHz Engineer Jerry

175 Level (dBuV/m)

120

100

20

60 MMWWW»WM
40
20
Y5775 5806. 5837. 5868. 5899, 5930
Frequency {MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuv dB dBuV/m dBuV/m dB
5850.00 Peak 68.71 1.88 70.59 122.20 -51.61
5855.00 Peak 68.13 1.89 70.02 110.80 -40.78
5875.00 Peak 63.01 1.90 64.91 105.20 -40.29
5925.00 Peak 55.40 2.16 57.56 68.20 -10.64
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12 TRANSMISSION IN THE ABSENCE OF DATA

12.1 Standard Applicable

According to 815.407(c)

The device shall automatically discontinue transmission in case of either absence of
information to transmit or operational failure. These provisions are not intended to preclude
the transmission of control or signaling information or the use of repetitive codes used by
certain digital technologies to complete frame or burst intervals. Applicants shall include in
their application for equipment authorization a description of how this requirement is met.

12.2 Result

While the EUT is not transmitting any information, the EUT can automatically discontinue
transmission and become standby mode for power saving. The EUT can detect the control-
ling signal of ASK message transmitting from remote device and verify whether it shall
resend or discontinue transmission.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FETFRP LB THRELES L F o R RS TRFI0F o AFLRALERAP TG T I TG
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms and conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client's instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7 4 # 7 " % 74 2 ¥ Fl & 7 1 §& 134 5L

cHREAPRRF ISP 1(886-2) 2299-3279 f (886-2) 2298-0488 WWw.tw.sgs.com
Member of SGS Group



Report No.: E2/2018/40080
Page: 136 of 153

13 FREQUENCY STABILITY

13.1 Standard Applicable

Manufacturers of U-NII devices are responsible for ensuring frequency stability such that an
emission is maintained within the band of operation under all conditions of normal operation as
specified in the user’s manual.

13.2 Measurement Procedure

1. The EUT was placed inside temperature chamber and powered and powered by nominal DC
voltage.

Set EUT as normal operation.

Turn the EUT on and couple its output to spectrum.

Turn the EUT off and set the chamber to the highest temperature specified.

Allow sufficient time (approximately 30 min) for the temperature of the chamber to stabilize,
turn the EUT and measure the operating frequency.

Repeat step with the temperature chamber set to the lowest temperature.

abrwn

o

13.1Test SET-UP

Temperature Chamber

Antenna

Spectrum analyzer EUT

Variable AC Power Supply
13.3 Measurement Equipment Used:

SGS Conducted Room
Name of Manufacturer Model Serial Calibration | Calibration
Equipment Number Date Due
Power Meter Anritsu ML2496A 1326001 | 2017/07/26 | 2018/07/25
Power Sensor Anritsu MA2411B 1315048 | 2017/07/26 | 2018/07/25
Power Sensor Anritsu MA2411B 1315049 | 2017/07/26 | 2018/07/25
Attenuator Marvelous WATT-218FS-10 RF246 2017/12/26 | 2018/12/25
Notebook Lenovo T420 S0012599 N/A N/A

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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13.4 Measurement Result
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Operation Mode 802.11 a Test Date 2018.05.31
Temperature :23°C Test By Henry
Humidity :68 %
Measured Spectrum AFrequency
Test Temp. | Test Voltage Channel Frequency Frequency (MHz)
(MHz) (MHz)
36 5180 5,179.97961 0.000003%4
44 5220 5,219.97911 0.00000400
55.2V 48 5240 5,239.97960 [ 0.00000389
149 5745 5,744.97758 [ 0.00000390
157 5785 5,784.97765 | 0.00000386
0cC 165 5825 5,824.97731 0.00000390
36 5180 5,179.97911 0.00000403
44 5220 5,219.97969 [ 0.00000389
43.2V 48 5240 5,239.97891 0.00000402
149 5745 5,744.97742 | 0.00000393
157 5785 5,784.97723 | 0.00000394
165 5825 5,824.97774 | 0.00000382
36 5180 5,179.97989 [ 0.00000388
44 5220 5,219.97971 0.00000389
25°C 48V 48 5240 5,239.97970 [ 0.00000387
149 5745 5,744.97770 [ 0.00000388
157 5785 5,784.97786 | 0.00000383
165 5825 5,824.97813 [ 0.00000375
36 5180 5,179.97935 [ 0.00000399
44 5220 5,219.97901 0.00000402
55.2V 48 5240 5,239.97945 [ 0.00000392
149 5745 5,744.97715 [ 0.00000398
157 5785 5,784.97732 [ 0.00000392
165 5825 5,824.97735 [ 0.00000389
70C 36 5180 5,179.97987 [ 0.00000389
44 5220 5,219.97923 [ 0.00000398
43.2V 48 5240 5,239.97947 [ 0.00000392
149 5745 5,744.97687 [ 0.00000403
157 5785 5,784.97747 | 0.00000389
165 5825 5,824.97738 [ 0.00000388

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Operation Mode 802.11 a Test Date 2018.05.31
Temperature :23°C Test By Henry
Humidity :68 %
Measured Spectrum AFrequency
Test Temp. | Test Voltage Channel Frequency Frequency (MHz)
(MHz) (MHz)
36 5180 5,179.97981 0.00000390
44 5220 5,219.97962 [ 0.00000390
55.2V 48 5240 5,239.97915 [ 0.00000398
149 5745 5,744.97739 [ 0.00000394
157 5785 5,784.97720 [ 0.00000394
165 5825 5,824.97724 | 0.00000391
! 0 36 5180 5,179.97912 [ 0.00000403
44 5220 5,219.97968 [ 0.00000389
43.2V 48 5240 5,239.97883 [ 0.00000404
149 5745 5,744.97686 [ 0.00000403
157 5785 5,784.97697 [ 0.00000398
165 5825 5,824.97756 [ 0.00000385
36 5180 5,179.97950 [ 0.00000396
44 5220 5,219.97953 [ 0.00000392
48 5240 5,239.97898 [ 0.00000401
25°C 48V 149 5745 5,744.97711 0.00000398
157 5785 5,784.97774 [ 0.00000385
165 5825 5,824.97746 [ 0.00000387
36 5180 5,179.97973 [ 0.00000391
44 5220 5,219.97892 [ 0.00000404
55.2V 48 5240 5,239.97932 [ 0.00000395
149 5745 5,744.97686 [ 0.00000403
157 5785 5,784.97728 [ 0.00000393
165 5825 5,824.97743 [ 0.00000387
[ 70°C 36 5180 5,179.97927 [ 0.00000400
44 5220 5,219.97921 0.00000398
48 5240 5,239.97959 [ 0.00000390
43.2V 149 5745 5,744.97711 0.00000398
157 5785 5,784.97769 [ 0.00000386
165 5825 5,824.97731 0.00000390
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Operation Mode 802.11 a Test Date 2018.05.31
Temperature 23°C Test By Henry
Humidity 168 %
Measured Spectrum AFrequency
Test Temp. | Test Voltage Channel Frequency Frequency (MH2)
(MHz) (MHz)
36 5180 5,179.97899 0.00000406
44 5220 5,219.97920 0.00000398
55.2V 48 5240 5,239.97887 0.00000403
149 5745 5,744 97747 0.00000392
157 5785 5,784.97738 0.00000391
165 5825 5,824.97800 0.00000378
’ 0 36 5180 5,179.97986 0.00000389
44 5220 5,219.97899 0.00000402
43.2V 48 5240 5,239.97944 0.00000392
149 5745 5,744.97749 0.00000392
157 5785 5,784.97767 0.00000386
165 5825 5,824.97796 0.00000378
36 5180 5,179.97915 0.00000403
44 5220 5,219.97924 0.00000398
48 5240 5,239.97941 0.00000393
25°C 48V 149 5745 5,744.97728 0.00000395
157 5785 5,784.97710 0.00000396
165 5825 5,824.97732 0.00000389
36 5180 5,179.97969 0.00000392
44 5220 5,219.97932 0.00000396
55.2V 48 5240 5,239.97888 0.00000403
149 5745 5,744.97712 0.00000398
157 5785 5,784.97785 0.00000383
165 5825 5,824.97755 0.00000385
[ 70°C 36 5180 5,179.97922 0.00000401
44 5220 5,219.97912 0.00000400
48 5240 5,239.97907 0.00000399
43.2V 149 5745 5,744.97741 0.00000393
157 5785 5,784.97750 0.00000389
165 5825 5,824.97760 0.00000385
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Operation Mode 802.11a Test Date 12018.05.31
Temperature :23°C Test By Henry
Humidity :68 %
Measured Spectrum AFrequency
Test Temp. | Test Voltage Channel Frequency Frequency (MHz)
(MHz) (MHz)
36 5180 5,179.97933 [ 0.00000399
44 5220 5,219.97902 [ 0.00000402
55.2V 48 5240 5,239.97915 [ 0.00000398
149 5745 5,744.97717 [ 0.00000397
157 5785 5,784.97760 [ 0.00000387
165 5825 5,824.97803 [ 0.00000377
! 0 36 5180 5,179.97966 [ 0.00000393
44 5220 5,219.97941 0.00000394
43.2V 48 5240 5,239.97903 [ 0.00000400
149 5745 5,744.97687 [ 0.00000403
157 5785 5,784.97712 | 0.00000396
165 5825 5,824.97783 [ 0.00000381
36 5180 5,179.97909 [ 0.00000404
44 5220 5,219.97932 [ 0.00000396
48 5240 5,239.97968 [ 0.00000388
25°C 48V 149 5745 5,744.97683 [ 0.00000403
157 5785 5,784.97782 [ 0.00000383
165 5825 5,824.97783 | 0.00000381
36 5180 5,179.97916 [ 0.00000402
44 5220 5,219.97898 [ 0.00000403
48 5240 5,239.97955 [ 0.00000390
55.2V 149 5745 5,744.97741 0.00000393
157 5785 5,784.97742 [ 0.00000390
165 5825 5,824.97777 [ 0.00000382
[ 70°C 36 5180 5,179.97918 [ 0.00000402
44 5220 5,219.97929 [ 0.00000397
48 5240 5,239.97911 0.00000399
43.2V 149 5745 5,744.97733 [ 0.00000395
157 5785 5,784.97702 [ 0.00000397
165 5825 5,824.97795 [ 0.00000379
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Operation Mode 802.11 n_HT40 Test Date 2018.05.31
Temperature 23°C Test By Henry
Humidity 168 %
Measured Spectrum AFrequency
Test Temp. | Test Voltage Channel Frequency Frequency (MHz)
(MHz) (MHz)
38 5190 5,189.97998 [ 0.00000386
46 5230 5,209.99975 [ 0.00382414
55.2V 54 5270 5,229.97985 [ 0.00759396
151 5755 5,742.97780 [ 0.00208900
[ 0°C 159 5795 5,794.97746 | 0.00000389
38 5190 5,189.98038 [ 0.00000378
46 5230 5,209.99983 [ 0.00382412
43.2V 54 5270 5,229.98003 [ 0.00759392
151 5755 5,742.97807 [ 0.00208895
159 5795 5,794.97768 | 0.00000385
38 5190 5,189.98043 [ 0.00000377
46 5230 5,209.99933 [ 0.00382422
25°C 48V 54 5270 5,229.98021 0.00759389
151 5755 5,742.97814 | 0.00208894
159 5795 5,794.97801 0.00000379
38 5190 5,189.98038 [ 0.00000378
46 5230 5,209.99947 [ 0.00382419
55.2V 54 5270 5,229.97948 [ 0.00759403
151 5755 5,742.97742 | 0.00208907
70C 159 5795 5,794.97731 0.00000392
38 5190 5,189.97965 | 0.00000392
46 5230 5,209.99970 [ 0.00382415
43.2V 54 5270 5,229.97953 [ 0.00759402
151 5755 5,742.97724 | 0.00208910
159 5795 5,794.97756 [ 0.00000387
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Operation Mode 802.11 n_HT40 Test Date 2018.05.31
Temperature :23°C Test By Henry
Humidity :68 %
Measured Spectrum AFrequency
Test Temp. | Test Voltage Channel Frequency Frequency (MHz)
(MHz) (MHz)
38 5190 5,189.97956 0.0000039%4
46 5230 5,209.99920 0.00382425
[ 552V 54 5270 5,229.97976 0.00759397
151 5755 5,742.97773 0.00208901
r 0°C 159 5795 5,794.97738 0.00000390
38 5190 5,189.97992 0.00000387
46 5230 5,209.99958 0.00382417
[ 432V 54 5270 5,229.97947 0.00759403
151 5755 5,742.97768 0.00208902
159 5795 5,794.97779 0.00000383
38 5190 5,189.97997 0.00000386
46 5230 5,209.99954 0.00382418
[ 25°C f 48V 54 5270 5,229.98003 0.00759392
151 5755 5,742.97811 0.00208895
159 5795 5,794.97786 0.00000382
38 5190 5,189.97969 0.00000391
46 5230 5,209.99995 0.00382410
[ 552V 54 5270 5,229.97997 0.00759393
151 5755 5,742.97751 0.00208905
159 5795 5,794.97742 0.00000390
[ 70°C 38 5190 5,189.98013 0.00000383
46 5230 5,209.99970 0.00382415
[ 432V 54 5270 5,229.97968 0.00759399
151 5755 5,742.97740 0.00208907
159 5795 5,794.97750 0.00000388
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Operation Mode 802.11 n_HT40 Test Date 2018.05.31
Temperature 23°C Test By Henry
Humidity 168 %
Measured Spectrum AFrequency
Test Temp. | Test Voltage Channel Frequency Frequency (MH2)
(MHz) (MHz)
38 5190 5,189.98019 0.00000382
46 5230 5,209.99976 0.00382414
[ 552V 54 5270 5,229.97934 0.00759405
151 5755 5,742.97803 0.00208896
r 0°C 159 5795 5,794.97771 0.00000385
38 5190 5,189.97956 0.000003%4
46 5230 5,209.99967 0.00382416
[ 432V 54 5270 5,229.97963 0.00759400
151 5755 5,742.97733 0.00208908
159 5795 5,794.97752 0.00000388
38 5190 5,189.98036 0.00000378
46 5230 5,209.99950 0.00382419
[ 25°C [ 48V 54 5270 5,229.97938 0.00759405
151 5755 5,742.97742 0.00208907
159 5795 5,794.97714 0.000003%4
38 5190 5,189.98021 0.00000381
46 5230 5,209.99951 0.00382419
[ 552V 54 5270 5,229.98003 0.00759392
151 5755 5,742.97738 0.00208907
159 5795 5,794.97724 0.00000393
[ 70°C 38 5190 5,189.97961 0.00000393
46 5230 5,209.99987 0.00382412
[ 432V 54 5270 5,229.97934 0.00759405
151 5755 5,742.97801 0.00208896
159 5795 5,794.97720 0.00000393
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Operation Mode 802.11 n_HT40 Test Date 2018.05.31
Temperature 23°C Test By Henry
Humidity :68 %
Measured Spectrum AFrequency
Test Temp. | Test Voltage Channel Frequency Frequency (MHz)
(MHz) (MHz)
38 5190 5,189.98019 0.00000382
46 5230 5,209.99989 0.00382411
[ 552V 54 5270 5,229.98015 0.00759390
151 5755 5,742.97729 0.00208909
r 0°C 159 5795 5,794.97716 0.000003%4
38 5190 5,189.97962 0.00000393
46 5230 5,209.99991 0.00382411
[ 432V 54 5270 5,229.97932 0.00759406
151 5755 5,742.97724 0.00208910
159 5795 5,794.97755 0.00000387
38 5190 5,189.98027 0.00000380
46 5230 5,209.99930 0.00382422
[ 25°C f 48V 54 5270 5,229.97948 0.00759403
151 5755 5,742.97737 0.00208908
159 5795 5,794.97778 0.00000383
38 5190 5,189.98000 0.00000385
46 5230 5,209.99953 0.00382418
[ 552V 54 5270 5,229.97934 0.00759405
151 5755 5,742.97771 0.00208902
159 5795 5,794.97768 0.00000385
[ 70°C 38 5190 5,189.98014 0.00000383
46 5230 5,209.99911 0.00382426
[ 432V 54 5270 5,229.97983 0.00759396
151 5755 5,742.97793 0.00208898
159 5795 5,794.97785 0.00000382
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Operation Mode 802.11 ac_VHT80 Test Date 2018.05.31
Temperature :23°C Test By Henry
Humidity 168 %
Measured Spectrum AFrequency
Test Temp. | Test Voltage Channel Frequency Frequency (MHz)
(MHz) (MHz)
55.9\/ 42 5210 5,209.98002 [ 0.00000383
0°C 155 5775 5,774.97742 | 0.00000391
3.0V 42 5210 5,209.97968 [ 0.00000390
155 5775 5,774.97733 [ 0.00000393
25 °C 48V 42 5210 5,209.98047 [ 0.00000375
155 5775 5,774.97816 [ 0.00000378
55 2V 42 5210 5,209.98014 [ 0.00000381
70 155 5775 5,774.97794 [ 0.00000382
3.0V 42 5210 5,209.98006 | 0.00000383
155 5775 5,774.97743 | 0.00000391
Operation Mode 802.11 ac_VHT80 Test Date 2018.05.31
Temperature :23°C Test By Henry
Humidity 168 %
Measured Spectrum AFrequency
Test Temp. | Test Voltage Channel Frequency Frequency (MHz)
(MHz) (MHz)
55.9\/ 42 5210 5,209.98021 0.00000380
0°C 155 5775 5,774.97785 [ 0.00000384
3.0V 42 5210 5,209.97995 [ 0.00000385
155 5775 5,774.97793 | 0.00000382
. 42 5210 5,209.97960 [ 0.00000392
2C 48V 155 5775 5,774.97742 | 0.00000391
55,9\ 42 5210 5,209.97981 0.00000388
70°C 155 5775 5,774.97800 | 0.00000381
439V 42 5210 5,209.97983 [ 0.00000387
155 5775 5,774.97800 [ 0.00000381

Unless otheanse stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
ETFEP > PRLEEF PRI BT T FFLRESERTIR c AFLAGAP TG FV > AVIPHL -
ThIS document is |ssued by the Company subject to its General Conditions of Service prlnted overleaf, available on request or accessible at www.sgs.com/terms and conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client's instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.
No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7 4 # 7 " % 74 2 ¥ Fl & 7 1 §& 134 5L

cHREAPRRF ISP 1(886-2) 2299-3279 f (886-2) 2298-0488

WWW.tw.sgs.com
Member of SGS Group



Report No.: E2/2018/40080

Page: 146 of 153

Operation Mode 802.11 ac_VHT80 Test Date 2018.05.31
Temperature :23°C Test By Henry
Humidity 168 %
Measured Spectrum AFrequency
Test Temp. | Test Voltage Channel Frequency Frequency (MHz)
(MHz) (MHz)
I 55,0V 42 5210 5,209.97973 [ 0.00000389
0°C 155 5775 5,774.97746 | 0.00000390
3.9V 42 5210 5,209.98035 [ 0.00000377
155 5775 5,774.97733 [ 0.00000393
25 °C 48V 42 5210 5,209.98044 [ 0.00000375
155 5775 5,774.97799 | 0.00000381
55,9\ 42 5210 5,209.98027 [ 0.00000379
70°C 155 5775 5,774.97737 | 0.00000392
439V 42 5210 5,209.97964 | 0.00000391
155 5775 5,774.97762 | 0.00000388
Operation Mode 802.11 ac_VHT80 Test Date [2018.05.31
Temperature 23°C Test By Henry
Humidity 168 %
Measured Spectrum AFrequency
Test Temp. | Test Voltage Channel Frequency Frequency (MH2)
(MHz) (MHz)
i 55,0V 42 5210 5,209.98044 [ 0.00000375
155 5775 5,774.97780 [ 0.00000384
0°C 43,0V 42 5210 5,209.97987 [ 0.00000386
' 155 5775 5,774.97767 | 0.00000387
25 °C 48V 42 5210 5,209.97967 [ 0.00000390
155 5775 5,774.97739 [ 0.00000392
55,0V 42 5210 5,209.98020 | 0.00000380
70°C 155 5775 5,774.97809 [ 0.00000379
43,0V 42 5210 5,209.98042 [ 0.00000376
155 5775 5,774.97750 [ 0.00000390

Unless otheanse stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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14 ANTENNA REQUIREMENT

14.1 Standard Applicable

According to 815.203, an intentional radiator shall be designed to ensure that no antenna other
than furnished by the responsible party shall be used with the device.

According to 815.407, 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.

14.2 Antenna Connected Construction

The antenna is designed with unique type RF connector and no consideration of replacement.
Please see EUT photo for details.

~ End of Report ~
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