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ELECTROMAGNETIC EMISSIONS COMPLIANCE REPORT

INTENTIONAL RADIATOR CERTIFICATION TO

FCC PART 15 SUBPART E REQUIREMENT
OF
Applicant: ASKEY COMPUTER CORP.
10F, NO.119, JIANKANG RD.,
ZHONGHE DIST., NEW TAIPEI CITY 23585,
TAIWAN, R.O.C.

Product Name: Wireless module

Brand Name: Panasonic

Model No.: WLU5540B-D81(RoHS)
Model Difference: N/A

FCC ID: H8N-WLU5540B

Report Number: E2/2018/70034

FCC Rule Part: 815.407, Cat: NIl

Issue Date: Apr. 07, 2018

Date of Test: Jul. 09, 2018~ Aug. 03, 2018

Date of EUT Received: Jul. 09, 2018

We hereby certify that:

The above equipment was tested by SGS Taiwan Ltd. Electronics & Communication Laboratory
The test data, data evaluation, test procedures, and equipment configurations shown in this
report were made in accordance with the procedures given in ANSI C63.10: 2013 and the
energy emitted by the sample EUT tested as described in this report is in compliance with

conducted and radiated emission limits.
The test results of this report relate only to the tested sample identified in this report.

Tested By:

Aken Huang / Engineer

Approved By:

Jim Chang / Manager
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1 GENERAL INFORMATION

1.1 Product Description

General:
Product Name: Wireless module
Brand Name: Panasonic

Model No.: WLU5540B-D81(RoHS)

Model Difference: N/A

Hardware Version (Product): REV5

Operation system: Ubuntu 12.04.1

QA tool version: v.63770

WLAN driver Version: V20.1

MTK BT Driver Version: V6.1.17060901

Power Supply: 5Vdc from USB Port
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WLAN 5GHz:
WLAN Modulation
802.11 Frequency Range | Channels Rated Power (Avg.) (dBm) Technology
5180~5240 4 18.29
5260~5320 4 18.69
a OFDM
5500~5720 12 18.79
5745-5825 5 23.41
5180~5240 4 HT. 18.88 (Worst case)
n_HT 5260~5320 4 HT: 18.80 (Worst case)
ac_VHT OFDM
20M 5500~5720 11 HT. 18.93 (Worst case)
5745-5825 5 HT. 24.41 (Worst case)
5190~5230 2 HT. 18.60 (Worst case)
n_HT 5270~5310 2 HT: 18.77 (Worst case)
ac_VHT OFDM
A0M 5510~5710 5 HT. 18.95 (Worst case)
5755~5795 2 HT. 24.53 (Worst case)
5210 1 16.15
ac_VHT 5290 1 15.55 OEDM
80M 5530~5690 2 18.82
5775 1 19.86
. 64QAM, 16QAM, QPSK, BPSK for OFDM
Modulation type 256QAM for OFDM in 802.11ac only
802.11 a: 6/9/12/18/24/36/48/54 Mbps
802.11 n_20MHz: 6.5 — 144.4Mbps
Transition Rate:s 802.11 n_40MHz: 13.5 — 300.0Mbps
' 802.11 ac_20MHz: 6.5 —173.3Mbps
802.11 ac_40MHz: 13.5 —400.0Mbps
802.11 ac_80MHz: 29.3 — 866.7Mbps
Vendor  [Ant. Type M::S(/ Part No. Freq.(MHz) Peak Gain (dBi)
5150~5250 8.01
Internal | Main N/A 22505350 8.01
5470~5725 8.01
5725~5850 8.01
ASKEY
5150~5250 8.01
Internal | Aux N/A 22505350 8.01
5470~5725 8.01
5725~5850 8.01
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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:

All test items 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 Numbers 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.
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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.

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.
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2.5 Configuration of Tested System
Fig. 2-1 Conducted (Antenna Port) Emis- Fig 2-3 Conduction (AC Power Line) Radi-
sion Configuration ated Emission

Fig 2-2 Radiated Emission

Table 2-1 Equipment Used in Tested System

Item Equipment Mfr/Brand |Model/Type No.| Series No. |Data Cable |Power Cord

Bluetooth Test
Software
2. Notebook Lenovo T420 S0012599 Shielded | Unshielded

N/A N/A N/A N/A N/A

3. |PC PO{‘;‘S SUP- | agilent E3640A |MY53130054) N/A | Unshielded
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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) Transmission in case of Absence of Compliant

Information

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,
802.11ac VHT20 Mode

802.11 n HT40 Mode,
802.11ac VHT40 Mode

802.11ac VHT80 Mode

Operated band in 5250 MHz ~5350 MHz:

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

802.11a/n HT20 Mode,
802.11ac VHT20 Mode

802.11 n HT40 Mode,
802.11ac VHT40 Mode

802.11ac VHT80 Mode

Operated band in 5470 MHz ~5725 MHz:

channel Frequency channel Frequency Channel Frequency
52 5260 54 5270 58 5290
60 5300 62 5310
64 5320

802.11a/n HT20 Mode,

802.11 n HT40 Mode,

802.11ac VHT80 Mode

Operated band in 5745 MHz ~5850 MHz:

Channel Frequency channel Frequency channel Frequency
100 5500 102 5510 106 5530
116 5580 110 5550 122 5610
140 5700 134 5670 138 5690
142 5720 142 5710
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802.11a/n HT20 Mode, 802.11 n HT40 Mode, 802.11ac VHT80 Mode
Channel Frequency channel Frequency channel Frequency
149 5745 151 5755 155 5775
157 5785 159 5795
165 5825
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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:

MODE  [oai W) | CHANNEL | CHANNEL |MOPULATION | PRt BatE A
RADIATED EMISSION TEST (BELOW 1 GHz)
802.11a 5180-5240 | 361048 | 36,4448 OFDM 6 2TX
802.11ac_VHT80| 5210 42 42 OFDM MCS8 | MIMO
802.11a 5260~5320 | 521064 | 52,6064 OFDM 6 2TX
802.11ac_VHT80| 5290 58 58 OFDM MCS8 | MIMO
802.11a 5500~5720 | 100 to 140 | 100,116,140 |  OFDM 6 2TX
802.11ac_VHT80| 5530~5690 | 106 to 138 | 106,122,138 |  OFDM MCS8 | MIMO
802.11a 5745-5825 | 149 to 165 | 149,157,165|  OFDM 6 2TX
802.11ac_VHT80| 5775 155 155 OFDM MCS8 | MIMO
RADIATED EMISSION TEST (ABOVE 1 GHz)

802.11a OFDM 6 2TX
802.11n_HT20 | 18075240 | 361048 | 36,44,48 OFDM MCS8 | MIMO
802.11n_HT40 | 5190~5230 | 38 to 46 38,46 OFDM MCS8 | MIMO
802.11ac_VHT80| 5210 42 42 OFDM MCS8 | MIMO
802.11a OFDM 6 2TX
802.11n HT20 | 20072320 | 521064 | 52,60.64 OFDM MCS8 MIMO
802.11n_HT40 | 5270~5310 | 54 to 62 54,62 OFDM MCS8 | MIMO
802.11ac_VHT80| 5290 58 58 OFDM MCS8 | MIMO
802{.3(1)126i1r|aT20 5500~5720 | 100 to 144 | 100,116,140 gigm MC?SS NTIB;
802.11n_HT40 | 5510~5710 | 102 to 142 | 102,110,134 |  OFDM MCS8 | MIMO
802.11ac_VHT80| 5530~5610 | 106 to 122 | 106,122 OFDM MCS8 | MIMO
80z.11a 5745-5825 | 149 to 165 | 149,157,165 | — > oM 0 2TX
802.11n_HT20 OFDM MCS8 | MIMO
802.11n_HT40 | 5755-5795 | 151 to 159 | 151,159 OFDM MCS8 | MIMO
802.11ac_VHT80| 5775 155 155 OFDM MCS8 | 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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ANTENNA PORT CONDUCTED MEASUREMENT:
CONDUCTED TEST
FREQUENCY| AVAILABLE|  TESTED DATA RATE [ANTENNA
MODE BAND (MHz) | CHANNEL | CHANNEL | MODPULATION| ™ sy | PORT
802.11a OFDM 6 2TX
802.11n_HT20 | 5180~5240 | 36 to 48 36,44,48
802.11ac_VHT20 OFDM MCS8 | MIMO
802.11n_HT40 3
802 11ac \HTa0| 51905230 | 381046 38,46 OFDM MCS8 | MIMO
802.11ac_VHT80| 5210 42 42 OFDM MCS8 | MIMO
802.11a OFDM 6 2TX
802.11n_HT20 | 5260~5320 | 52 to 64 52,60,64
802.11ac_VHT20 OFDM MCS8 | MIMO
802.11n_HT40 3
802 11ac iiTa0| 5270-5310 | 541062 54,62 OFDM MCS8 | MIMO
802.11ac_VHT80| _ 5290 58 58 OFDM MCS8 | MIMO
802.11a OFDM 6 2TX
802.11n_HT20 | 5500~5700 | 100 to 140 | 100,116,140
802.11ac_VHT20 OFDM MCSs | MIMO
802.11n_HT40 3
802 1150 Va0 5510-5670 | 10210134 | 102,110,134 OFDM MCS8 | MIMO
802.11ac_VHT80| 5530~5610 | 106 to 122 | _ 106,122 OFDM MCS8 | MIMO
802.11a OFDM 6 2TX
802.11n_HT20 | 5745~5825 | 14910 165 | 149,157,165
802.11ac_VHT20 OFDM MCS8 | MIMO
802.11n_HT40 3
802 11ac iiTao| 575575795 | 15110159 | 151,159 OFDM MCS8 | MIMO
802.11ac_VHT80| 5775 155 155 OFDM MCS8 | MIMO

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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5 MEASUREMENT UNCERTAINTY

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

Maximum 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.
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6 CONDUCTED EMISSION TEST

6.1. Standard Applicable

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
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
MHz.

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’&#O“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 table top.

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

£ 1JE
B Wall Plug

LIsH 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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Conducted Emission

File :Condution Data #1015 Date: 2018/8/9 Time: b7 08:54.05
800 dBuY
0.0
0.150 0.5 [MHz) 5 30.000
Reading Correct Measure-
No. Mk.  Freg. Level Factor ment Limit ~ Over
MHz dBuv dB dBuv dBuv dB Detector  Comment

1* 0.1580 34.91 19.67 54.58 65.57 -10.99 peak
2 0.1780 29.14 19.70 48.84 64.58 -15.74 peak
3 0.2020 2667 19.74 46.41 63.563 -17.12 peak
4 0.2140 2557 19.76 45.33 63.05 -17.72 peak
5 1.8700 17.34 20.47 37.81 56.00 -18.19 peak
6 229340 1584 20.10 35.94 60.00 -24.06 peak
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Conducted Emission

File :Condution Data #1016 Date: 2018/8/9 Time: k4~ 08:55:02
800 dBuV
0.0
0.150 0.5 (MHz) 5 30.000
Reading Correct Measure-
No. Mk. Freq.  Level Factor ment Limit  Over
MHz dBuV dB dBuVv dBuv dB Detector  Comment
1+ 0.1540 35.17 19.65 54.82 65.78 -10.96 peak
2 0.1780 32.40 18.68 52.09 64.58 -12.49 peak
3 0.1940 27.97 18.71 47.68 63.86 -16.18 peak
4 1.6500 18.60 20.29 38.89 56.00 -17.11 peak
5 1.8980 16.61 20.47 37.08 56.00 -18.92 peak
6 22,6260 16.29 20.12 36.41 60.00 -23.59 peak
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7 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:
Mode Dutyétyi:)ycle :1(I)D*:Joté I(:al(/:ItD?th)EdC?;cle (kll—/;) s\éii\:lvg
) (kHz)
802.11a 97.48 0.11 0.72 1.00
802.11n_20 94.91 0.23 1.49 2.00
802.11ac_20 78.25 1.07 0.32 1.00
802.11n_40 90.86 0.42 2.87 3.00
802.11ac_40 75.64 1.21 0.29 1.00
802.11ac_80 73.52 1.34 0.77 1.00
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DUTY CYCLE TEST SIGNAL Measurement Result
802.11a

802.11n HT20
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802.11n HT 40

802.11ac VHT20
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802.11ac VHT 40

802.11 ac VHT 80
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8 26DB & 6DB 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.

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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SGS Conducted Room
Name of Equip- Manufacturer Model Serial [Calibration|Calibration
ment Number Date Due
Spectrum Analyzer Agilent N9010A MY51440113( 2018/06/20 | 2019/06/19
DC Power Supply Agilent E3640A MY53130054| 2017/09/04 | 2018/09/03
DC Power Supply Agilent E3640A MY53130054| 2018/09/02 | 2019/09/01
DC Block PASTERNACK PE8210 RF29 2017/12/26 | 2018/12/25
Attenuator Marvelous MVE2213-10 RF30 2017/12/26 | 2018/12/25
Notebook Lenovo T420 S0012599 N/A N/A
8.4 Test Set-up
EUT Attenuator SPA
8.5 Measurement Result
26dB Bandwidth
802.11a Main 802.11a_ Auxl
Frequency ZBGSVB 10 Log (B) Frequency ZBGSVB 10 Log (B)
(MHz) (MH2) (dB) (MHz) (MH2) (dB)
5180 18.83 12.749 5180 18.65 12.707
5220 18.77 12.735 5220 18.43 12.655
5240 19.12 12.815 5240 18.74 12.728
5260 18.98 12.783 5260 19.32 12.860
5300 18.79 12.739 5300 18.79 12.739
5320 19.03 12.794 5320 18.80 12.742
5500 19.00 12.788 5500 18.77 12.735
5580 18.97 12.781 5580 19.04 12.797
5700 19.13 12.817 5700 19.04 12.797
5720(U-NIl 2C) | 12.98 11.133 5720(U-NII 2C) | 12.56 10.990
5720 (U-NII 3) | 3.68 5.658 5720 (U-NII 3) | 3.56 5.514
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802.11n_HT20_Main 802.11n_HT20_Aux1
Frequency ZI;SSVB 10 Log (B) Frequency ZI;SSVB 10 Log (B)
(MHz) (MH2) (dB) (MHz) (MH2) (dB)
5180 19.57 12.916 5180 19.32 12.860
5220 19.32 12.860 5220 19.31 12.858
5240 19.34 12.865 5240 19.32 12.860
5260 19.44 12.887 5260 19.32 12.860
5300 19.36 12.869 5300 19.33 12.862
5320 19.38 12.874 5320 19.34 12.865
5500 19.62 12.927 5500 19.54 12.909
5580 19.39 12.876 5580 19.30 12.856
5700 19.52 12.905 5700 19.31 12.858
5720(U-NII 2C) | 11.58 10.637 5720(U-NII 2C) | 10.75 10.314
5720 (U-NI13) | 3.55 5.502 5720 (U-NI13) | 3.30 5.185
802.11n _HT40_Main 802.11n _HT40_Aux1
Frequency ZI;SSVB 10 Log (B) Frequency ZI;SSVB 10 Log (B)
(MHz) (MH2) (dB) (MHz) (MH2) (dB)
5190 39.07 15.918 5190 38.61 15.867
5230 39.07 15.918 5230 38.84 15.893
5270 38.58 15.864 5270 38.64 15.870
5310 39.06 15.917 5310 38.81 15.889
5510 39.78 15.997 5510 38.88 15.897
5550 39.31 15.945 5550 38.93 15.903
5670 44.75 16.508 5670 40.10 16.031
5710 (U-NII 2C)| 30.57 14.853 5710 (U-NII 2C)| 30.26 14.809
5710 (U-NI13) | 3.66 5.635 5710 (U-NI13) | 3.63 5.599
802.11ac _VHTB80_Main 802.11ac _VHT80_Aux1
Frequency ZSSVB 10 Log (B) Frequency ZSSVB 10 Log (B)
(MHz) (MH2) (dB) (MHz) (MH2) (dB)
5210 77.67 18.903 5210 77.76 18.908
5290 78.06 18.924 5290 77.97 18.919
5530 78.32 18.939 5530 78.11 18.927
5610 78.27 18.936 5610 78.19 18.932
5690 (U-NIl 2C)| 73.61 18.669 5690 (U-NII 2C)| 73.50 18.663
5690 (U-NII 3) | 4.44 6.474 5690 (U-NI13) | 4.43 6.464
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6dB Bandwidth (5725 MHz~ 5850 MHz) measure with Peak detector for FCC

802.11a_Main 802.11a_Aux1
Frequency %dvs 10 Log (B) Frequency GI,BdVS 10 Log (B)
MH dB
MH) | i | @B) MHD) | e | @B
5745 15.76 11.976 5745 15.73 11.967
5785 16.10 12.068 5785 15.71 11.962
5825 16.31 12.125 5825 16.30 12.122
802.11n_HT20_Main 802.11n_HT20_Aux1
Frequency iﬂg 10 Log (B) Frequency iﬂg 10 Log (B)
(MHz) (MH2) (dB) (MHz) (MH2) (dB)
5745 15.93 12.022 5745 15.60 11.931
5785 16.05 12.055 5785 15.13 11.798
5825 16.32 12.127 5825 16.04 12.052
802.11n_HT40_Main 802.11n_HT40_Aux1
Frequency iﬂg 10 Log (B) Frequency iﬂg 10 Log (B)
(MHz) (MH2) (dB) (MHz) (MH2) (dB)
5755 35.15 15.459 5755 34.71 15.405
5795 35.08 15.451 5795 35.15 15.459
802.11ac _VHTB80_Main 802.11ac _VHT80_Aux1
Frequency iﬂg 10 Log (B) Frequency iﬂg 10 Log (B)
(MHz) (MH2) (dB) (MHz) (MH2) (dB)
5775 75.79 18.796 5775 75.24 18.764
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AT G AR B E THPREL RS FFMRSERTI0R c ARLALAPETRFET AT NGAHW -

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.tw.sgs.com

Member of SGS Group

SHRRBPHRGF ALP



Report No.: E2/2018/70034
Page: 26 of 231

99% BW Verification of DFS Function

802.11a_Main 802.11a Auxl
Frequenc Measured Frequenc Measured
(I(\q/le) y Frequency | Limit (MHz) (I(\q/le) y Frequency |Limit (MHZz)
(MHz) (MHz)
5240 5248.10 < 5250 5240 5248.10 < 5250
5745 5736.42 > 5725 5745 5736.45 > 5725
802.11n_HT20 Main 802.11n_HT20 Auxl
Frequenc Measured Frequenc Measured
(I(\q/le) y Frequency | Limit (MHz) (I(\q/le) y Frequency |Limit (MHZz)
(MHz) (MHz)
5240 5248.67 < 5250 5240 5248.67 < 5250
5745 5735.79 > 5725 5745 5735.94 > 5725
802.11n HT40 Main 802.11n HT40_ Auxl
Frequenc Measured Frequenc Measured
(I(\q/le) y Frequency | Limit (MHz) (I(\q/le) y Frequency |Limit (MHZz)
(MHz) (MHz)
5230 5247.95 < 5250 5230 5247.90 < 5250
5755 5736.80 > 5725 5755 5736.80 > 5725
802.11ac _VHT80 Main 802.11n HT80 Auxl
Frequenc Measured Frequenc Measured
(I(\q/le) y Frequency | Limit (MHz) (I(\q/le) y Frequency |Limit (MHZz)
(MHz) (MHz)
5210 5247.80 < 5250 5210 5247.80 < 5250
5775 5736.80 > 5725 5775 5737.10 > 5725
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AT G AR B E THPREL RS FFMRSERTI0R c ARLALAPETRFET AT NGAHW -

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.: E2/2018/70034
Page: 27 of 231

802.11a (Main) 5180MHz 5260MHz

5220MHz 5300MHz

5240MHz 5320MHz
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5500MHz 802.11a (Aux1) 5180MHz

5580MHz 5220MHz

5700MHz 5240MHz

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.

Ki AT FEP 0 ML REEEHRELRS LT FFARETERTIR AL AGAP LT HFET O AVIPHE -

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 electronic format docu-
ments, 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 respon-
sibility 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 appearance 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 # # 7 " % A7 2 ¥ Bl % 7 1 & 134 5L
cHREFAFR PG ISP |1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tw.sgs.com
Member of SGS Group



Report No.: E2/2018/70034
Page: 29 of 231

5260MHz 5500MHz

5300MHz 5580MHz

5320MHz 5700MHz
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802.11n HT20 (Main) 5180 MHz 5260 MHz

5220 MHz 5300 MHz

5240 MHz 5320 MHz
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5500 MHz 5720 MHz

5580 MHz

5700 MHz
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802.11n HT20 (Aux1) 5180 MHz 5260 MHz

5220 MHz 5300 MHz

5240 MHz 5320 MHz
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5500 MHz 5720 MHz

5580 MHz

5700 MHz
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802.11n HT40 (Main) 5190 MHz 5310MHz

5230 MHz 5510 MHz

5270 MHz 5550 MHz
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5670 MHz 802.11n HT40 (Aux1) 5190 MHz

5710 MHz 5230 MHz

5270 MHz
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5310MHz 5670 MHz

5510 MHz 5710 MHz

5550 MHz
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802.11ac VHT80 (Main) 5210 MHz 5610 MHz

5290 MHz

5530 MHz
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802.11ac VHT80 (Aux1) 5210 MHz 5610 MHz

5290 MHz

5530 MHz
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6dB Band Width measure with Peak detector for

FCC
802.11a,(Main) 6dB BW (5745 MHz) 802.11a,(Aux1) 6dB BW (5745 MHz)

6dB BW (5785 MHz) 6dB BW (5785 MHz)

6dB BW (5825 MHz) 6dB BW (5825 MHz)
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802.11n_HT20,(Main) 6dB BW (5745 MHz) 802.11n_HT20,(Aux1) 6dB BW (5745 MHz)

6dB BW (5785 MHz) 6dB BW (5785 MHz)

6dB BW (5825 MHz) 6dB BW (5825 MHz)
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802.11n_HT40,(Main) 6dB BW (5755 MHz) 802.11n_HT40,(Aux1) 6dB BW (5755 MHz)

6dB BW (5795 MHz) 6dB BW (5795 MHz)
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802.11ac VHT80,(Main) 6dB BW (5775 MHz)

802.11ac VHT80,(Aux1) 6dB BW (5775 MHz)
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Band-Crossing Signals_802.11a_20MHz_ Band-Crossing Signals_802.11ac_80MHz_
5720MHz 5690MHz

Band-Crossing Signals_802.11n_20MHz_
5720MHz

Band-Crossing Signals_802.11n_40MHz_
5710MHz
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9 MAXIMUM CONDUCTED OUTPUT POWER MEASUREMENT

9.1 Standard Applicable

OPEBIZﬁEION EUT CATEGORY LIMIT
Access Point (Mater device ) 1 Watt(30dBm)
U-NII-1
Fixed point-to-point Acess Ponit 1 Watt(30dBm)
V| Mobile and portable clinet device 250mW (23.98dBm)
U-NII-2A | 250mW (23.98dBm) or 11dBm+10 log B
U-NIl-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 Maximum Power Spectral Density shall be reduced by the amount in dB that the
direction-al 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[(10CG1/20 + 10%2/20 + . + 10CN/20) 2 /NanT] dBI
[Note the “20s in the denominator of each exponent and the square of the sum of terms; the
object is to combine the signal levels coherently.]

The antenna gain is granter than 6 dBi in MIMO mode the limit reduce as below:

Effective Legacy Gain (dBi) Conduct((e((jjBF:g;Ner Limit
UNII-1 11.02 18.96 dBm
UNII-2A 11.02 18.96 dBm
U-NII-2C 11.02 18.96 dBm
U-NII-3 11.02 24.98 dBm
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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.

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

9.3 Measurement Equipment Used

SGS Conducted Room

Name of Manufacturer Model Serial Calibration|Calibration

Equipment Number Date Due
Power Meter Anritsu ML2496A 1804001 (2018/02/0112019/01/31
Power Sensor Anritsu MA2411B 1726104 (2018/02/0112019/01/31
Power Sensor Anritsu MA2411B 1726107 (2018/02/0112019/01/31
Dguf)%‘;;er Agilent E3640A  |MY53130054|2017/09/04(2018/09/03
Dguf)%‘;;er Agilent E3640A  |MY53130054|2018/09/02|2019/09/01
Attenuator Marvelous MVE2213-10 RF30 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 (FCC)
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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 18.02 63.387 21.97 PASS
44 5220 6 17.63 57.943 21.97 PASS
48 5240 6 18.11 64.714 21.97 PASS
52 5260 6 18.50 70.795 21.97 or 11+10log(B) = 23.78 PASS
60 5300 6 18.54 71.450 21.97 or 11+10log(B) = 23.74 PASS
64 5320 6 18.36 68.549 21.97 or 11+10log(B) = 23.79 PASS
100 5500 6 18.64 73.114 21.97 or 11+10log(B) = 23.79 PASS
116 5580 6 18.63 72.946 21.97 or 11+10log(B) = 23.78 PASS
140 5700 6 17.83 60.674 21.97 or 11+10log(B) = 23.82 PASS
144 5720(U-NII 2C) 6 14.0941297 | 25.669 21.97 or 11+10log(B) = 22.13 PASS
144 5720 (U-NII 3) 6 3.99587035 2.509 27.99 PASS
149 5745 6 22.29 169.434 27.99 PASS
157 5785 6 23.16 207.014 27.99 PASS
165 5825 6 23.21 209.411 27.99 PASS
802.11a Auxl
Frequency Data TOTAL TOTAL REQUIRED
CH (MH2) Rate POWER POWER LIMIT RESULT
(dBm) (mW) (dBm)
36 5180 6 17.87 61.235 21.97 PASS
44 5220 6 17.51 56.364 21.97 PASS
48 5240 6 17.96 62.517 21.97 PASS
52 5260 6 18.36 68.549 21.97 or 11+10log(B) = 23.86 PASS
60 5300 6 18.35 68.391 21.97 or 11+10log(B) = 23.74 PASS
64 5320 6 18.21 66.222 21.97 or 11+10log(B) = 23.74 PASS
100 5500 6 18.45 69.984 21.97 or 11+10log(B) = 23.74 PASS
116 5580 6 18.44 69.823 21.97 or 11+10log(B) = 23.80 PASS
140 5700 6 17.65 58.210 21.97 or 11+10log(B) = 23.80 PASS
144 5720(U-NII 2C) 6 13.9468983 | 24.814 21.97 or 11+10log(B) = 21.99 PASS
144 5720 (U-NII 3) 6 3.95 2.483 27.99 PASS
149 5745 6 22.08 161.436 27.99 PASS
157 5785 6 22.97 198.153 27.99 PASS
165 5825 6 23.08 203.236 27.99 PASS
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802.11a_MIMO
Avg. POWER (dBm) TOTAL TOTAL REQUIRED
CH Frim‘j;cy EZ:: POWER | POWER LIMIT RESULT
CHO CH1 @dBm) | (mw) (dBm)
36 5180 6 15.27 14.85 18.19 64.200 18.98 PASS
44 5220 6 15.04 14.31 17.81 58.893 18.98 PASS
48 5240 6 15.47 14.84 18.29 65.716 18.98 PASS
52 5260 6 15.92 15.18 18.69 72.045 18.98 or 11+10log(B) = 23.78 PASS
60 5300 6 16.01 15.07 18.69 72.039 18.98 or 11+10log(B) = 23.74 PASS
64 5320 6 15.84 14.94 18.53 69.560 18.98 or 11+10log(B) = 23.74 PASS
100 5500 6 15.86 15.47 18.79 73.785 18.98 or 11+1OIog(B) = 23.74 PASS
116 5580 6 15.76 15.54 18.77 73.480 18.98 or 11+1OIog(B) = 23.78 PASS
140 5700 6 14.77 14.96 17.99 61.324 18.98 or 11+10log(B) = 23.80 PASS
144 5720(U-NIl2C) | 6 | 11.8035414 | 11.7418859 | 14.20 | 30.082 | 18.98  or 11+10log(B) = 21.99 PASS
144 5720 (U-NII 3) 6 3.34645858 | 3.32811414 4.03 4.313 25 PASS
149 5745 6 19.37 19.25 22.43 170.636 25 PASS
157 5785 6 20.24 20.16 23.32 209.435 25 PASS
165 5825 6 20.31 20.26 23.41 213.568 25 PASS
802.11n_HT20_ Main
T ta TOTAL | TOTAL REQUIRED
CH (EAHZ) y o | POWER | POWER LIMIT RESULT
(dBm) (mW) (dBm)

36 5180 MCS0 18.77 75.336 21.97 PASS

44 5220 MCS0 18.39 69.024 21.97 PASS

48 5240 MCS0 18.42 69.502 21.97 PASS

52 5260 MCS0 18.68 73.790 | 21.97  or 11+10log(B) = 23.89 PASS

60 5300 MCS0 18.25 66.834 | 21.97  or 11+10log(B) = 23.87 PASS

64 5320 MCS0 18.66 73451 | 21.97  or 11+10log(B) = 23.87 PASS

100 5500 MCS0 18.30 67.608 | 21.97  or 11+10log(B) = 23.93 PASS

116 5580 MCS0 18.83 76.384 | 21.97  or 11+10log(B) = 23.88 PASS

140 5700 MCS0 17.33 54.075 | 21.97  or 11+10log(B) = 23.91 PASS

144 5720(U-NIl 2C) | MCSO0 14.19 26.242 | 21.97  or 11+10log(B) = 21.64 PASS

144 5720 (U-NII3) | MCSO 4.35 2.723 27.99 PASS

149 5745 MCS0 23.32 214.783 27.99 PASS

157 5785 MCS0 23.59 228.560 27.99 PASS

165 5825 MCS0 24.26 266.686 27.99 PASS
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802.11n_HT20_Aux1l

Frequenc Data TOTAL TOTAL REQUIRED
CH (&HZ) y o | POWER | POWER LIMIT RESULT
(dBm) (mW) (dBm)
36 5180 MCSO0 18.62 72.778 21.97 PASS
44 5220 MCSO0 18.26 66.988 21.97 PASS
48 5240 MCSO0 18.30 67.608 21.97 PASS
52 5260 MCSO | 1857 71.945 | 21.97  or 11+10log(B) = 23.86 PASS
60 5300 MCSO | 18.11 64.714 | 21.97  or 11+10log(B) = 23.86 PASS
64 5320 MCSO | 1854 | 71450 | 21.97  or 11+10log(B) = 23.87 PASS
100 5500 MCSO | 1819 | 65917 | 21.97  or 11+10log(B) = 23.91 PASS
116 5580 MCSO0 18.66 73.451 21.97 or 11+10log(B) = 23.86 PASS
140 5700 MCSO | 17.19 | 52360 | 21.97  or 11+10log(B) = 23.86 PASS
144 | 5720UNI2C) | MCSO | 14.10 25.704 | 21.97  or 11+10log(B) = 21.31 PASS
144 5720 (U-NII 3) MCSO0 4.33 2.710 27.99 PASS
149 5745 MCSO0 23.15 206.538 27.99 PASS
157 5785 MCSO0 23.44 220.800 27.99 PASS
165 5825 MCSO0 24.13 258.821 27.99 PASS
802.11n_HT20_MIMO
Ava. POWER (dB TOTAL | TOTAL REQUIRED
CH Fremency ga:a Y (¢Bm) POWER | POWER LIMIT RESULT
(MHz) ate CHO CH1 (dBm) (mw) (dBm)
36 5180 MCS8 15.85 15.43 1889 | 73.373 18.98 PASS
44 5220 MCS8 15.64 14.89 1852 | 67.476 18.98 PASS
48 5240 MCS8 15.57 15.03 1855 | 67.900 18.98 PASS
52 5260 MCS8 15.93 15.16 18.80 | 71.984 | 18.98  or 11+10l0g(B) = 23.86 PASS
60 5300 MCS8 15.61 14.56 1836 | 64.967 | 18.98  or 11+10l0g(B) = 23.86 PASS
64 5320 MCS8 15.93 15.16 18.80 | 71.984 | 1898  or 11+10log(B) = 23.87 PASS
100 5500 MCS8 15.41 15.01 18.45 | 66.449 | 18.98  or 11+10l0g(B) = 23.91 PASS
116 5580 MCS8 15.83 15.55 1893 | 74175 | 1898  or 11+10log(B) = 23.86 PASS
140 5700 MCS8 14.25 14.21 17.47 | 52971 | 1898  or 11+10log(B) = 23.86 PASS
144 5720(U-NIl 2C) | MCS8 | 11.8249174 | 11.7599644 | 14.27 | 30.219 | 18.98  or 11+10l0g(B) = 21.31 PASS
144 5720 (UNII 3) | MCS8 | 3.62508262 | 3.61003559 | 4.38 4.600 25 PASS
149 5745 MCS8 20.21 20.17 2343 | 208.946 25 PASS
157 5785 MCS8 20.51 20.45 2372 | 223.378 25 PASS
165 5825 MCS8 21.21 21.13 2441 | 261.847 25 PASS
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Frequenc Data TOTAL TOTAL REQUIRED
CH (E/lHZ) y Rate POWER POWER LIMIT RESULT
(dBm) (mw) (dBm)
38 5190 MCSO0 16.86 48.529 21.97 PASS
46 5230 MCSO0 18.51 70.958 21.97 PASS
54 5270 MCSO0 18.69 73.961 21.97 or 11+10log(B) = 26.86 PASS
62 5310 MCSO0 18.64 73.114 21.97 or 11+10log(B) = 26.92 PASS
102 5510 MCSO0 16.24 42.073 21.97 or 11+10log(B) = 27.00 PASS
110 5550 MCSO0 18.74 74.817 21.97 or 11+10log(B) = 26.95 PASS
134 5670 MCSO | 18.85 76.736 | 21.97 | or 11+10log(B) = 27.51 PASS
142 | 5710(UNI2C) | MCSO | 1652 44.875 | 21.97 | or 11+10log(B) = 25.85 PASS
142 5710 (U-NII 3) MCSO0 1.98 1.578 27.99 PASS
151 5755 MCSO0 24.45 278.612 27.99 PASS
159 5795 MCSO0 24.21 263.633 27.99 PASS
802.11n_HT40_Aux1
Frequenc Data TOTAL TOTAL REQUIRED
CH (EAHZ) y e | POWER | POWER LIMIT RESULT
(dBm) (mW) (dBm)
38 5190 MCSO0 16.83 48.195 21.97 PASS
46 5230 MCSO0 18.37 68.707 21.97 PASS
54 5270 MCSO | 1858 72111 | 21.97  or 11+10log(B) = 26.87 PASS
62 5310 MCSO | 1857 | 71945 | 21.97  or 11+10log(B) = 26.89 PASS
102 5510 MCSO | 1617 | 41400 | 21.97  or 11+10log(B) = 26.90 PASS
110 5550 MCSO0 18.62 72.778 21.97 or 11+10log(B) = 26.90 PASS
134 5670 MCSO | 1875 | 74.989 | 21.97  or 11+10log(B) = 27.03 PASS
142 | s710UNn2C) | mMcso | 16.43 43.954 | 21.97  or11+10log(B) = 25.81 PASS
142 5710 (U-NII 3) MCSO0 1.97 1.574 27.99 PASS
151 5755 MCSO0 24.33 271.019 27.99 PASS
159 5795 MCSO0 24.11 257.632 27.99 PASS
802.11n_HT40_MIMO
Avg. POWER (dBm) TOTAL TOTAL REQUIRED
CH Frequency | Data ’ POWER | POWER LIMIT RESULT
(MHz) Rate CHO CH1 @Bm) | mw (dBm)
38 5190 MCS8 14.07 13.79 17.36 | 49.460 18.98 PASS
46 5230 MCS8 1531 15.03 18.60 | 65.805 18.98 PASS
54 5270 MCS8 15.77 14.87 18.77 | 68.447 | 1898  or 11+10log(B) = 26.86 PASS
62 5310 MCS8 15.74 14.86 18.75 | 68.117 | 1898  or11+10log(B) = 26.89 PASS
102 5510 MCS8 1353 13.17 16.78 | 43292 | 1898  or 11+10log(B) = 26.90 PASS
110 5550 MCS8 1551 15.28 18.83 | 69.292 | 18.98  or 11+10log(B) = 26.90 PASS
134 5670 MCS8 15.54 155 18.95 | 71201 | 18.98  or 11+10log(B) = 27.03 PASS
142 5710(U-NIl 2C) | MCS8 | 13.5836897 | 135272647 | 16.62 | 45351 | 18.98  or 11+10log(B) = 2581 PASS
142 5720 (U-NIl 3) | MCS8 | 1.62631025 | 1.62273532 | 1.99 2.907 25 PASS
151 5755 MCS8 21.31 20.87 2453 | 257.387 25 PASS
159 5795 MCS8 20.96 20.81 2432 | 245242 25 PASS
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802.11ac_VHT80_Main
 cauenc oata | TOTAL | TOTAL REQUIRED
CH (&Hz) y moo | POWER | POWER LIMIT RESULT
(dBm) (MW) (dBm)
42 5210 MCS0 14.76 29.923 21.97 PASS
58 5290 MCS0 14.15 26.002 | 21.97 _ or 11+10log(B) = 29.92 PASS
106 5530 MCSO 14.73 29717 | 21.97 _ or 11+10log(B) = 29.04 PASS
122 5610 MCS0 18.69 73961 | 21.97 _ or 11+10log(B) = 29.04 PASS
138 | 5690(U-NIl2C) | MCSO 17.49 56.105 | 21.97  or 11+10log(B) = 29.67 PASS
138 5690 (U-NII3) | MCSO 1.05 1.274 27.99 PASS
155 5775 MCS0 19.75 94.406 27.99 PASS
802.11ac_VHT80_ Auxl
 cauenc oata | TOTAL | TOTAL REQUIRED
CH (&Hz) y moo | POWER | POWER LIMIT RESULT
(dBm) (MW) (dBm)
42 5210 MCS0 14.71 29.580 21.97 PASS
58 5290 MCS0 14.10 25704 | 21.97  or 11+10log(B) = 29.92 PASS
106 5530 MCSO 14.67 29309 | 21.97 _ or 11+10log(B) = 29.93 PASS
122 5610 MCS0 1859 72277 | 21.97 _ or 11+10log(B) = 29.93 PASS
138 | 5690(U-NIl2C) | MCSO 17.34 54200 | 21.97  or 11+10log(B) = 29.66 PASS
138 5690 (U-NII3) | MCSO 1.05 1.274 27.99 PASS
155 5775 MCS0 19.62 91.622 27.99 PASS
802.11ac_VHT80_MIMO
Avag. POWER (dB TOTAL TOTAL REQUIRED
CH Fre,c\‘A“He”Cy za:a " (dBm) POWER | POWER LIMIT RESULT
(MHz) ate CHO CH1 (dBm) (mW) (dBm)
42 5210 MCSO0 12.19 11.38 16.15 30.298 18.98 PASS
58 5290 MCSO0 11.79 10.53 15.56 26.399 18.98 or 11+10log(B) = 29.92 PASS
106 5530 MCSO0 12.13 11.48 16.17 30.391 18.98 or 11+10log(B) = 29.93 PASS
122 5610 MCSO0 14.72 14.22 18.83 56.072 18.98 or 11+10log(B) = 29.93 PASS
138 5690(U-NII 2C) MCSO | 13.6562819 | 13.3079045 17.59 44.626 18.98 or 11+10log(B) = 29.66 PASS
138 5690 (U-NII 3) MCSO | 0.82371813 | 0.80209547 1.06 2.412 25 PASS
155 5775 MCSO0 15.58 15.44 19.86 71.136 25 PASS
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10 MAXIMUM POWER SPECTRAL DENSITY

10.1 Standard Applicable

OPEBZﬁLION EUT CATEGORY LIMIT
Access Point (Mater device ) 17dBm/ MHz
U-NII-1
Fixed point-to-point Acess Ponit
V| 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 Maximum Power Spectral Density shall be reduced by the amount in dB that the
directional 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[(10C1/20 + 10%2/20 + . + 10CN/20) 2 /NanT] B
[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.]

The antenna gain is granter than 6 dBi in MIMO mode the limit reduce as below:

Effective Legacy Gain (dBi) Limit (dBm / MHz)
UNII-1 8.01+3.01=11.02dBi 5.98 dBm
UNII-2A 8.01+3.01=11.02dBi 5.98 dBm
U-NII-2C 8.01+3.01=11.02dBi 5.98 dBm
U-NII-3 8.01+3.01=11.02dBi 24.98 dBm

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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10.2 Measurement Procedure

1.
2.
3.

5.
6.
7

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

The testing follows FCC KDB 789033 D02 General UNII Test Procedures New Rules .
Remove the antenna from the EUT and then connect a low loss RF cable from the an-
tenna port to Spectrum.

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.

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 Manufacturer Model Serial Calibration |Calibration

Equipment Number Date Due
Speclt;tz‘gA”a' Agilent N9010A MY51440113 | 2018/06/20 | 2019/06/19
DC PO;‘I’;r Sup- Agilent E3640A MY53130054 | 2017/09/04 | 2018/09/03
DC PO;‘{;“ Sup- Agilent E3640A MY53130054 | 2018/09/02 | 2019/09/01
DC Block | PASTERNACK PES210 RF29 2017/12/26 | 2018/12/25
Attenuator Marvelous MVE2213-10 RF30 2017/12/26 | 2018/12/25

Notebook Lenovo T420 S0012599 N/A N/A

10.4 Test Set-up
EUT Attenuator Spectrm
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10.5 Measurement Result

POWER DENSITY 802.11a MODE
Frequency | HR I | offset | PUY | puty ractor| Limit | Margin
(MHz) (ﬁBm) Factor (ﬁBm) @dBm) | (dB)
5180 421 14.50 | 0.11 4.32 5.98 | -1.66
5220 458 1450 | 0.11 4.69 5.98 | -1.29
5240 4.62 1450 | 0.11 4.73 5.98 | -1.25
5260 4.85 1450 | 0.11 4.96 598 | -1.02
5300 4.63 1450 | 0.11 474 598 | -1.24
5320 452 1450 | 0.11 4.63 598 | -1.35
5500 4.56 1450 | 0.11 4.67 598 | -1.31
5580 4.48 1450 | 0.11 459 5.98 | -1.39
5700 455 1450 | 0.11 4.66 598 | -1.32
5720 (U-NIl 2C)| 3.57 1450 | 0.11 3.68 5.98 | -2.30
5720 (U-NII 3) 2.34 1450 | 0.11 223 | 2498 -27.21
5745 16.21 1450 | 0.11 16.21 | 24.98| -8.77
5785 17.20 1450 | 0.11 17.20 | 24.98| -7.78
5825 17.77 1450 | 0.11 17.77 | 24.98| -7.21
POWER DENSITY 802.11n HT20 MODE
(MHz) (ﬁBm) Factor (ﬁBm) @dBm) | (dB)
5180 4.72 1450 | 0.23 4.95 59797 | -1.03
5220 4.12 1450 | 0.23 4.35 59797 | -1.63
5240 4.42 1450 | 023 4.65 59797 | -1.33
5260 4.36 1450 | 0.23 4.59 59797 | -1.39
5300 4.14 1450 | 0.23 4.37 59797 | -1.61
5320 4.74 1450 | 0.23 4.97 59797 | -1.01
5500 4.10 1450 | 0.23 4.33 59797 | -1.65
5580 4.46 1450 | 0.23 4.69 59797 | -1.29
5700 3.73 1450 | 0.23 3.96 59797 | -2.02
5720 (U-NIl 2C) 2.93 1450 | 0.23 3.16 59797 | -2.82
5720 (U-NII 3) 3.28 1450 | 0.23 73.05 24.98 | -28.03
5745 16.89 1450 | 0.23 16.89 24.98 | -8.09
5785 17.43 1450 | 0.23 17.43 24.98 | -7.55
5825 17.85 1450 | 0.23 17.85 24.98 | -7.13
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POWER DENSITY 802.11n HT40 MODE
(MHz) (ﬁBm) Factor (ﬁBm) @dBm) | (dB)
5190 0.97 1450 | 0.42 1.39 59797 | -4.59
5230 20.63 1450 | 0.42 021 |59797| -6.19
5270 1.79 1450 | 0.42 221 59797 | -3.77
5310 0.76 1450 | 0.42 1.18 59797 | -4.80
5510 0.77 1450 | 0.42 1.19 59797 | -4.79
5550 0.2 1450 | 0.42 0.22 59797 | -5.76
5670 0.83 1450 | 0.42 1.25 59797 | -4.73
5710 (U-NII 2C)| _ -1.76 1450 | 0.42 134 |59797| -7.32
5710 (U-NII 3) 773 1450 | 0.42 731 24.98 | -32.29
5755 14.06 1450 | 0.42 14.06 24.98 | -10.92
5795 13.41 1450 | 042 13.41 24.98 | -11.57
POWER DENSITY 802.11ac VHT80 MODE
Frequency | o e | offset | DU | puty pactor| Limit | Marain
(MHz) (ﬁBm) Factor &;Bm) @dBm) | (dB)
5210 -8.77 1450 | 1.34 743 | 59797 | -13.41
5290 29.52 1450 | 1.34 818 | 59797 | -14.16
5530 11.19 1450 | 1.34 985 |59797| -15.83
5610 7.69 1450 | 1.34 635 | 59797 -12.33
5690 (U-NIl 2C)|  -14.49 1450 | 1.34 1315 | 59797 | -19.13
5690 (U-NII 3) 17.63 1450 | 1.34 1629 | 24.98 | -41.27
5775 6.46 1450 | 1.34 6.46 24.98 | -18.52
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802.11a 5150~5250 MHz
802.11a 5250~5350 MHz

Maximum Power Spectral Density Data Plot (CHLOW  Maximum Power Spectral Density Data Plot (CH Low
5180 MHz) 5260 MHz)

Maximum Power Spectral Density Data Plot (CHMid  paximum Power Spectral Density Data Plot (CH Mid
5220 MHz) 5300 MHz)

Maximum Power Spectral Density Data Plot (CH Maximum Power Spectral Density Data Plot (CH
High 5240 MHz) High 5320 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.
FIETFRM o SRS EEHPRLESL T R LS TERTINR « AFLAE AP GFET 0 BT IMPATE o

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 electronic format docu-
ments, 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 respon-
sibility 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 appearance 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 # # 7 " % A7 2 ¥ Bl % 7 1 & 134 5L

cHREFAFR PG ISP |1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tw.sgs.com
Member of SGS Group



Report No.: E2/2018/70034
Page: 56 of 231

802.11a 5470~5725 MHz 802.11a 5725~5850 MHz
Maximum Power Spectral Density Data Plot (CH Low Maximum Power Spectral Density Data Plot (CH Low

5500 MHz) 5745 MHz)

Maximum Power Spectral Density Data Plot (CH Mid  Maximum Power Spectral Density Data Plot (CH Mid
5580 MHz) 5785 MHz)

Maximum Power Spectral Density Data Plot (CH Maximum Power Spectral Density Data Plot (CH
High 5700 MHz) High 5825 MHz)
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802.11n HT20, 5150~5250 MHz 802.11n HT20, 5250~5350 MHz
Maximum Power Spectral Density Data Plot (CH Low Maximum Power Spectral Density Data Plot (CH Low

5180 MHz) 5260MHz)

Maximum Power Spectral Density Data Plot (CH Mid  Maximum Power Spectral Density Data Plot (CH Mid
5220 MHz) 5300 MHz)

Maximum Power Spectral Density Data Plot (CH Maximum Power Spectral Density Data Plot (CH
High 5240 MHz) High 5320 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 HT20, 5470~5725 MHz 802.11n HT20, 5725~5850 MHz
Maximum Power Spectral Density Data Plot (CH Low Maximum Power Spectral Density Data Plot (CH Low

5500 MHz) 5745 MHz)

Maximum Power Spectral Density Data Plot (CH Mid  Maximum Power Spectral Density Data Plot (CH Mid
5580MHz) 5785 MHz)

Maximum Power Spectral Density Data Plot (CH Maximum Power Spectral Density Data Plot (CH
High 5700 MHz) High 5825 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 802.11n HT40, 5250~5350 MHz
Maximum Power Spectral Density Data Plot (CH Low Maximum Power Spectral Density Data Plot (CH Low

5190 MHz) 5270 MHz)

Maximum Power Spectral Density Data Plot (CH Maximum Power Spectral Density Data Plot (CH
High 5230 MHz) High 5310 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 EHRELES L F 0 R RS TRGI0F o AFRRERAP 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 electronic format docu-
ments, 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 respon-
sibility 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 appearance 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 # # 7 " % A7 2 ¥ Bl % 7 1 & 134 5L

cHREFAFR PG ISP |1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tw.sgs.com
Member of SGS Group



