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1 GENERAL INFORMATION

1.1 Product Description

General:

Product Name: 7 inch POS Terminal

Brand Name: Quanta, CASTLES

Model No.: KI1, SATURN7000

Model Difference: Marketing Purpose

Hardware Version: B2

Software Version: 01.000

3.8V from Rechargeable Li-ion Battery or 5V from AC/DC Adapter

Model no.: KI1
Supplier: Ningbo Veken Battery Co., Ltd.
Adapter: Model_ No.: CYSF12G-050200U,
" | Supplier: JJIANGSU CHENYANG ELECTRON Co., LTD

Power Supply: Battery:
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WLAN 5GHz:

8\3/;?1 Frequency Range | Channels Rated Power (Avg.) (dBm) '|I\'/é %ﬂ%gﬂ%’;
5150~5250 4 15.37
5 5250~5350 4 16.49 OEDM
5470~5725 12 13.42
5725-5850 5 16.48
5150~5250 4 HT: 15.46 (Worst Case)
n HT N .
ac VHT 5250~5350 4 HT: 16.49 (Worst Case) OEDM
20M 5470~5725 11 HT: 13.39 (Worst Case)
5725-5850 5 HT: 16.48 (Worst Case)
5150~5250 2 HT: 15.49 (Worst Case)
n_HT :
— 250~ 2 HT: 16.48 (W
ac VHT 5250~5350 6.48 (Worst Case) OEDM
40M 5470~5725 5 HT: 13.42 (Worst Case)
5725-5850 2 HT: 16.49 (Worst Case)
5150~5250 1 11.32
ac VHT 5250~5350 1 11.66
Y OFDM
80M 5470~5725 2 13.45
5725-5850 1 16.46

64QAM, 16QAM, QPSK, BPSK for OFDM
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
802.11 n_40MHz: 13.5 — 300Mbps

802.11 ac_20MHz: 6.5 —144.4Mbps
802.11 ac_40MHz: 13.5 -300Mbps
802.11 ac_80MHz: 29.3 — 650Mbps

Modulation type

Transition Rate:

Antenna Designation:

Antenna Type | Part Number Supplier Fre(zlc\]nllj_lezr)\cy Peak Antenna Gain(dBi)
5150~5250 3.2 dBi
5250~5350 3.0 dBi

PIFA L64RF019-CS-H|Luxshare-ICT 5470~5725 4.0 dBi
5725~5850 3.1 dBi
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1.2 Test Methodology of Applied Standards

FCC Part 15, Subpart E §15.407
FCC KDB 789033 D02 General UNII Test Procedures New Rules v02r01

ANSI C63.10:2013
Note:

1. 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 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.
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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 §15.207. 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.

MIMO mode offset

= RF cable loss (dB)+ attenuation factor(dB)+ 10 log(NanT) dB =16.6(dB)

2.5 Configuration of Tested System

Fig. 2-1 Radiated Emission Fig. 2-2 Conducted (Antenna Port) Con-
figuration Emission

EUT

Table 2-1 Equipment Used in Tested System

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

1. Notebook Lenovo L440 R9-007LAZ | Shielded | Unshielded
2. | WLAN Test Soft- N/A N/A N/A N/A N/A
ware

3. |DC Power Supply| Agilent E3640A MY53140006 N/A Un-Shielded
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3 SUMMARY OF TEST RESULT
FCC Rules Description Of Test Result

AC Power Line Conducted

§15.207 Emission Compliant
§15.403(i) 26 dB & 6dB & 99% Emission Compliant
§15.407(e) Bandwidth P
§15.407(a) Maximum Conducted Compliant

Output Power

§15.407(a) Power Spectral Density Compliant

§15.407(b) Undesirable Radiated Emissions Compliant

Transmission in case of Absence of

§15.407(c) Information

Compliant

§15.407(g) Frequency Stability Compliant

§15.203

§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

Channel

Frequency

channel

Frequency

channel

Frequency

36

5180

38

5190

42

5210

40

5200

46

5230

44

5220

48

5240

Operated band in 5250 MHz ~5350 MHz:

802.11a/ n HT20 Mode,
802.11ac VHT20 Mode

802.11 n HT40 Mode,
802.11ac VHT40 Mode

802.11ac VHTS80 Mode

channel

Frequency

channel

Frequency

Channel

Frequency

52

5260

54

5270

58

5290

56

5280

62

5310

60

5300

64

5320
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Operated band in 5500 MHz ~5700 MHz:

802.11a/ n HT20 Mode, 802.11 n HT40 Mode, 802.11ac VHT80 Mode
802.11ac VHT20 Mode 802.11ac VHT40 Mode
Channel Frequency channel Frequency channel Frequency

100 5500 102 5510 106 5530

104 5520 110 5550 122 5610
108 5540 118 5590
112 5560 126 5630
116 5580 134 5670
120 5600
124 5620
128 5640
132 5660
136 5680
140 5700

Operated band in 5745 MHz ~5850 MHz:

802.11a/ n HT20 Mode, 802.11 n HT40 Mode, 802.11ac VHT80 Mode
802.11ac VHT20 Mode 802.11ac VHT40 Mode
Channel Frequency channel Frequency channel Frequency

149 5745 151 5755 155 5775
153 5765 159 5795
157 5785
161 5805
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:

RADIATED EMISSION TEST (BELOW 1 GHz)

FREQUENCY| AVAILABLE | TESTED DATA RATE [ANTENNA
MODE BAND (MHz) | CHANNEL | CHANNEL |MODULATION| ™ \poe) PORT
802.11a 5180~5240 | 36t048 | 36,44,48 OFDM 6 Main
802.11ac_VHT80| 5210 42 42 OFDM MCS0 Main
802.11a 5260~5320 | 52t064 | 52,60,64 OFDM 6 Main
802.11ac_VHT80| 5290 58 58 OFDM MCS0 Main
802.11a 5500~5720 | 100 to 140 | 100,116,140 OFDM 6 Main
802.11ac_VHT80| 5530~5690 | 106 to 138 | 106,122,138 OFDM MCS0 Main
802.11a 5745~5825 | 149 to 165 | 149,157,165 OFDM 6 Main
802.11ac_VHT80| 5775 155 155 OFDM MCS0 Main
RADIATED EMISSION TEST (ABOVE 1 GHz)
FREQUENCY| AVAILABLE | TESTED DATA RATE [ANTENNA
MODE BAND (MHz) | CHANNEL | CHANNEL |MOPULATIONI™ ype) PORT
802.11a OFDM 6 Main
5180~5240 | 36t048 | 36,44,48
802.11n_HT20 OFDM MCS0 Main
802.11n_HT40 | 5190~5230 | 38to 46 38,46 OFDM MCS0 Main
802.11ac_VHT80| 5210 42 42 OFDM MCS0 Main
802.11a OFDM 6 Main
5260~5320 | 52t064 | 52,60,64

802.11n_HT20 OFDM MCS0 Main
802.11n_HT40 | 5270~5310 | 54 to 62 54,62 OFDM MCS0 Main
802.11ac_VHT80| 5290 58 58 OFDM MCS0 Main
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DATA
FREQUENCY|AVAILABLE | TESTED ANTENNA
BAND (MHz) | CHANNEL | CHANNEL |MOPULATION (mp; PORT

MODE

802.11a OFDM 6 Main

5500~5720 | 100 to 144 | 100,116,140
802.11n_HT20 OFDM MCSO0 Main

802.11n_HT40 | 5510~5710 | 102 to 142 | 102,110,134 OFDM MCSO Main

802.11ac_VHT80| 5530~5610 | 106 to 122 106,122 OFDM MCSO Main

802.11a OFDM 6 Main

5745~5825 | 149 to 165 | 149,157,165
802.11n_HT20 OFDM MCSO Main

802.11n_HT40 | 5755~5795 | 151 to 159 151,159 OFDM MCSO Main

802.11ac_VHT80 5775 155 155 OFDM MCSO Main

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 | MODULATION| = 0 ey PORT
802.11a OFDM 6 Main
802.11n_HT20 | 5180~5240 | 36to 48 36,44,48 .
802.11ac_VHT20 OFDM MCS0 Main
802.11n_HT40 _ _
802.11ac VHT40| 5190~5230 | 381046 38,46 OFDM MCS0 Main
802.11ac_VHT80| 5210 42 42 OFDM MCSO0 Main
802.11a OFDM 6 Main
802.11n_HT20 | 5260~5320 | 52to 64 52,60,64 _
802.11ac_VHT20 OFDM MCSO0 Main
802.11n_HT40 _ _
802 11ac VHT40| 5270~5310 | 54to 62 54,62 OFDM MCSO Main
802.11ac_VHT80| 5290 58 58 OFDM MCSO0 Main
802.11a OFDM 6 Main
802.11n_HT20 | 5500~5700 | 100 to 140 | 100,116,140 .
802.11ac_VHT20 OFDM MCSO0 Main
802.11n_HT40 _ _
802 11ac VHT40| 5510~5670 | 102t0 134 | 102,110,134 OFDM MCSO Main
802.11ac_VHT80| 5530~5610 | 106 to 122 106,122 OFDM MCSO0 Main
802.11a OFDM 6 Main
802.11n_HT20 | 5745~5825 | 149t0 165 | 149,157,165 _
802.11ac_VHT20 OFDM MCS0 Main
802.11n_HT40 _ _
802 11ac VHT40| 575575795 | 15110159 151,159 OFDM MCSO Main
802.11ac_VHT80| 5775 155 155 OFDM MCSO0 Main
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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

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
180MHz -417MHz: +/- 3.19dB
0.417GHz-1GHz: +/- 3.19dB
1GHz - 18GHz: +/- 4.04dB
18GHz - 40GHz: +/- 4.04dB

Measurement uncertainty
(Polarization : Vertical)

9kHz-30MHz: +/-2.87dB
30MHz - 167MHz: +/- 4.22dB
167MHz -500MHz: +/- 3.44dB
0.5GHz-1GHz: +/- 3.39dB
1GHz - 18GHz: +/- 4.08dB
18GHz - 40GHz: +/- 4.08dB

Measurement uncertainty
(Polarization : Horizontal)

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(uV)
MHz Quasi-peak Average
0.15t0 0.50 66 to 56 56 to 46
0.50to 5 56 46
5 to 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.
LISN TESEQ NNB 51 36076 2018/02/1412019/02/13
EMI Test Receiver R&S ESCI 101300 (2017/11/02|2018/11/01

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.

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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6.4 Test SET-UP

L a LTE
B Wall Plug

LIsN 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

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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AC POWER LINE CONDUCTED EMISSION TEST DATA

Site : Conduction Room Phase: L1 Temperature: 23 T
Limit: FCC Cilass B Conduction{QF) Power,  AC 120V80Hz Humidity: 63 %
Mode
Mote:
Conducted Emission
File 'Condution Diata #1007 Crate: 201888 Tirme: |- 08:45:28
nn  deuy
\\ FCT Class B Conduction|UP)
- l
T — FEL Clazs i ContuctiondAV |
| 1
AN
WU\W‘M L———
on
0150 0% IMHz) 5 30000
Reading Correct Measure- )
Mo, Mk Freq.  Level Factor ment Limit ~ Owver
MHz dBuv dB dBu\ dBul dB Detector  Comment
1 01660 1B.02 19.68 ar.yo 65,16 2746 peak
2 0.1820 16.23 18.70 3593 6438 2846 peak
3 ® 0.5820 18.00 2016 38.16 56.00 -17.84 peak
4 27220 1287 20.43 33.30 96.00 2270 peak
5 57540 1483 19.98 3461 6000 -2539 peak
5] 89380 1240 19.95 32,36 60,00 -27.64 pesak
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Site :  Conduction Room Fhase: N Temperature. 23 T
Limit: FCC Class B Conduction{QP) Power  AC 120VE0Hz Humidity. 69 %
Maode:
Mote:
Conducted Emission
File ‘Condution Data #1008 Date: 201846 Time: [+ 064654
BO.0  dBuV
FCC Class B Conduction(P)
[
h-q_‘—h““----..______ LT Class I Condustussl ViG]
T !
o i
K| h
o
N }=11] 18+ Ikl - F0.000
Reading Correct Measure-
Mo, Mk Freg.  Level Factar ment Limit  Over
MHz dBuv dB dBul dBu d8 Detecter  Comment
1 01540 1200 19.65 31.74 B5 78 -3404 peak
2 02980 1254 19488 3242 60.30 <2788 peak
=3 03240 1302 2004 33.06 o7 88 -2482 peak
1 0.5880 2042 2015 40.57 56.00 -1543 peak
i] 0.6340 1571 2011 a5.a2 5600 -2018 peak
=1 62820 1315 19.96 33.11 G000 -2689 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. Set span = Zero

2. RBW =8MHz

3. VBW = 8MHz,
4. Detector = Peak

Duty Cycle:

Duty Cycle Dut{ Factor (dB) 1T VB_W
Mode (%) =10*log ( 1/Duty (kHz2) setting
° Cycle ) (kHz)

802.11a 92.91 0.32 1.08 2.00
802.11n_20 92.39 0.34 1.08 2.00
802.11n_40 85.68 0.67 1.08 2.00
802.11ac_80 75.07 1.25 1.33 2.00
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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.
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8.3

Measurement Equipment Used
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SGS Conducted Room
. Serial Calibration|Calibration
Name of Equipment| Manufacturer Model Number Date Due
Spectrum Analyzer Agilent N9010A |MY51440113[(2018/06/20|2019/06/19
DC Block PASTERNACK PE8210 RF29 2017/12/26(2018/12/25
Notebook Lenovo L420 S0011721 N/A N/A
DC Power Supply Agilent E3640A |MY53140006]/2018/05/30]2019/05/29
Attenuator Marvelous MVE2213-10 RF30 2017/12/26(2018/12/25
Power Meter Anritsu ML2496A 1326001 |2018/08/09|2019/08/02
Power Sensor Anritsu MA2411B 1315048 |2018/08/09|2019/08/02
Power Sensor Anritsu MA2411B 1315049 |2018/08/09|2019/08/02
8.4 Test Set-up
EUT Attenuator SPA
8.5 Measurement Result
26dB Bandwidth
802.11a_Cho 802.11n_HT20_Cho0
Frequency ZSSVB 10 Log (B) Frequency ZSSVB 10 Log (B)
(MHz) (MH2) (dB) (MHz) (MH2) (dB)
5180 19.90 12.989 5180 20.20 13.054
5220 19.56 12.914 5220 19.88 12.985
5240 19.72 12.948 5240 19.85 12.977
5260 20.14 13.040 5260 19.79 12.964
5300 19.31 12.857 5300 20.01 13.013
5320 19.49 12.899 5320 19.72 12.948
5500 19.81 12.970 5500 20.13 13.037
5580 19.94 12.997 5580 20.53 13.124
5700 19.64 12.932 5700 19.81 12.968
5720(U-NII 2C)| 12.20 10.863 5720(U-NII 2C)| 12.85 11.090
5720 (U-NII 3) | 3.52 5.460 5720 (U-NII 3) | 3.96 5.975
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802.11n _HT40_Cho
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Frequency 26dB 10 Log (B)
(MHz) BW (dB)
(MHz) 802.11ac _VHT80_Cho0
5190 39.72 15.990 26dB
5230 40.78 | 16.105 Fre:'n‘l‘_le"cy sw | 1° ":g (B)
5270 40.83 16.110 (MHz) (MHz) (dB)
5310 40.32 16.055 5210 80.11 19.037
5510 40.19 16.041 5290 80.67 19.067
5550 43.24 16.359 5530 80.79 19.074
5670 45.09 16.541 5610 81.24 19.097
5710 (U-NIl 2C)| 30.06 14.780 5690 (U-NII 2C)| 70.92 18.508
5710 (U-NII 3) | 3.77 5.762 5690 (U-NII 3) [ 4.20 6.232

802.11a_Ch0

802.11n_HT20_Cho

6dB Bandwidth (5725 MHz~ 5850 MHz) measure with Peak detector for FCC

Frequency GBC‘IE 10 Log (B) Frequency GBC‘IE 10 Log (B)
(MHz) (MHz) (dB) (MHz) (MHz) (dB)
5745 14.51 11.615 5745 12.55 10.986
5785 15.11 11.792 5785 15.06 11.777
5825 11.67 10.670 5825 13.83 11.409

802.11n_HT40_Cho
6dB 802.11ac _VHTSO_ChO
Frequency BW 10 Log (B) 5dB
(MHz) (MHz) (dB) Frequency 10 Log (B)
(MHz) BW (dB)
5755 35.08 15.450 (MHz)
5795 35.07 15.449 5775 73.88 18.685
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99% BW verification for DFS Function

802.11a_Cho

802.11n_HT20_Cho

Frequenc Measured Frequenc Measured
(IC\IIIHz) y Frequency | Limit (MHz) (IC\IIIHz) y Frequency | Limit (MHz)
(MHz) (MHz)
5240 5248.16 < 5250 5240 5248.79 < 5250
5745 5736.81 > 5725 5745 5736.15 > 5725
802.11n _HT40_Cho0 802.11ac _VHT80_Cho
Frequenc Measured Frequenc Measured
(I(\:IIIHz) y Frequency | Limit (MHz) (I?IIHz) y Frequency | Limit (MHz)
(MHz) (MHz)
5230 5248.05 <5250 5210 5247.50 < 5250
5755 5737.00 > 5725 5775 5737.50 > 5725
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802.11a, 5150~5250 MHz

26dB Band Width Test Data CH-Low (5180MHz)
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802.11a, 5250~5350 MHz

26dB Band Width Test Data CH-Low (5260MHz)
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802.11a, 5470~5725 MHz
26dB Band Width Test Data CH-Low (5500MHz) 26dB Band Width Test Data CH-High (5720MHz)
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802.11n HT20, 5150~5250 MHz

26dB Band Width Test Data CH-Low (5180 MHz)
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802.11n HT20, 5250~5350 MHz

26dB Band Width Test Data CH-Low (5260 MHz)
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802.11n HT20, 5470~5725 MHz

26dB Band Width Test Data CH-Low (5500 MHz) 26dB Band Width Test Data CH-High (5720 MHz)
i ) IR T |

At SpEcnem AAFEEs - CEoupt W === |
AL & ALIGH &

enter Freq 5500000000 GHz Gentar Freq: 5.606000000 Gz Radio Sug: Nane | Freduency erer Frod 50000000 GHE | Fiemumy
——= Trig- Fres Run Avg|Hold: 3050 e e rour o Pt Taw =5= Trig: FesaMun
MFGainiow  SARen: 30 dB Radio Davies: BTS e o s 3 ol
Bun Tune
Ref Offset 10.8 dB Ref Dffaan 10,8 ol
10 gy Ref 30,00 dBm 0 sty FUef 30,00 dBim 3.8
og |
Center F J 1 1 1 1 s 1 Cediner Fr
5,500000000 GHz 1 - . © e 3 - . & TR0000000 Ghx
— prem, | s 1L ! ! - — ; ! }
e - i e i ¥ prs ¥ I ¥ 1
uh \L‘_h Bar Frog)
| Mo ' ' '
\," ) ) .,AIII-"'""“'I'I‘_?‘ . . . . BRSO OHE
| "JW AN | e
N‘L‘w LT \‘lpﬂ‘ ||||1 |1 T T 1T t 1T T nw Fr
' ' ' ' ' ' o e
CF Step S erder 5.7 3000 GHE Epan 5000 MH CF Blap
2,000000 MHz ERes BW T kHE FEV BEO KHE FEwenp 1000 ms (1001 pls D Hz|
enter 5.5 GHz Span 30 MH:. Man = May)
es BW 220 kHz #VBW 680 kHz sweep 1 ms| W
H 8,771 ¥ G| | } I
Occupied Bandwidth Total Power 19.3 dBm Freq °"°‘:‘ i: H}:ﬁ%; i i T FrogOffuet
2 14 1 ']
17.564 MHz [ ! ! ! e
Transmit Freq Error 48.508 kHz OBW Power 99.00 % E: ! ' ]
x dB Bandwidth 20.13 MHz x dB -26.00 dB 1:- T T
i 1 1 1 I
sz e B
. .
26dB Band Width Test Data CH-Mid (5580 MHz)
wwm-mmuu-w |-=- |w.g
RL [ MEE TN 35 03130507 Pm Aug 29, 2018
enter Freq 5. 580000000 GHz Center Freq: & 580000000 GHz Radic Std: None Frequency
——= Trig- Fres Run Avg|Hold: 3050
MFGainlow  SAnen: 30 dB Radio Davies: BTS
Ref Offset 10.8 dB
10 dBidiv Ref 30.00 dBm
o9
. Center F
. | | 5,580000000 GHz
oo0 i 2 e i, -
10
T,
o LW
AT N U,
a0
e CF Step|
2,000000 MHz
enter 5.58 GHz Span 30 MH: Man|
es BW 220 kHz #VBW 680 kHz Sweep 1ms|
Occupied Bandwidth Total Power 20.5 dBm Freq 0';9:‘
2
17.573 MHz
Transmit Freqg Error 38,533 kHz OBW Power 99.00 %
x dB Bandwidth 20.53 MHz x dB -26.00 dB
sz [——
. _Hi
26dB Band Width Test Data CH-Hig z
T | = | i
NEE N 3 03:32:05 PM aug 24, 2018
Center Freq: 6700000000 GHz Radio Std: Mone Frequency
——= Trig- Fres Run Avg|Hold: 3050
MFGainLow BAren: 30 dB Radic Devies: BTS
Ref Offset 10.8 dB
10 dBigiv Ref 30.00 dBm
o9
Center Freg,
£,700000000 GHz
Dl Bl vy
A ,
/ %,
WA | TSP e o
CF Step
2,000000 MHz
enter 5.7 GHz Span 30 MH: Man|
es BW 220 kHz #VBW 680 kHz Sweep 1ms|
Occupied Bandwidth Total Power 17.3 dBm Freq 0";3:“
2
17.527 MHz
Transmit Freg Error 49,624 kHz OBW Power 99.00 %
x dB Bandwidth 19.81 MHz x dB -26.00 dB
sz [

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 FORM o SR B R THPIELI RS T FFARESEERTIOR c AL ALAXPEHFET o AT -
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/#74* # 7 "% % #7# A £ B % 7 1 & 134 55

SAREBRPPEILGF IDF |1(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



Report No.: E2/2018/70096
Page: 32 of 223

802.11n HT40, 5150~5250 MHz 802.11n HT40, 5250~5350 MHz
26dB Band Width Test Data CH-Low (5190 MHz) 26dB Band Width Test Data CH-Low (5270 MHz)
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802.11n HT40, 5470~5725 MHz
26dB Band Width Test Data CH-Low (5510 MHz) 26dB Band Width Test Data CH-High (5710 MHz)
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802.11ac VHT80, 5150~5250 MHz 802.11ac VHT80, 5470~5725 MHz
26dB Band Width Test Data CH-Mid (5210 MHz) 26dB Band Width Test Data CH-Low (5530 MHz)
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802.11ac VHT80, 5470~5725 MHz
26dB Band Width Test Data CH-High (5610 MHz)
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6dB Band Width measure with Peak detector for FCC

802.11a, 5725~5850 MHz
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802.11n_HT20, 5725~5850 MHz 802.11n_HT40, 5725~5850 MHz
6dB Band Width Test Data CH-Low (5745 MHz) 6dB Band Width Test Data CH-Low (5755 MHz)
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802.11ac VHT80, 5725~5850 MHz
6dB Band Width Test Data CH-Low (5775 MHz)
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99% BW verification for DFS Function
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802.11n_20MHz_5240MHz
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802.11ac_80MHz_5210MHz
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= dB Bandwidth 33,70 MMz ® o8 4,00 08 1943 = dB Bandwidih T8 MMz ® o8 4,00 08
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9 MAXIMUM CONDUCTED OUTPUT POWER MEASUREMENT

9.1 Standard Applicable
OPERZTION EUT CATEGORY LIMIT
Band
Access Point (Master 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-NII-2C \ 250mW(23.98dBm) or 11dBm+10 log B
U-NII-3 \ 1 Watt(30dBm)
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 1326001 [2018/08/09|2019/08/02
Power Sensor Anritsu MA2411B 1315048 |2018/08/09|2019/08/02
Power Sensor Anritsu MA2411B 1315049 |2018/08/09|2019/08/02
Notebook Lenovo L420 S0011721 N/A N/A
DC Power Supply Agilent E3640A |MY53140006(2018/05/30|2019/05/29
Attenuator Marvelous MVE2213-10 RF30 2017/12/2612018/12/25
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9.4 Test Set-up

EUT Attenuator Fower Sensor Power Meter
9.5 Measurement Result
Conducted output power (FCC)
802.11a_Ch0 _
Frequency Data TOTAL TOTAL REQUIRED
CH (MHz) Rate POWER | POWER LIMIT RESULT
(dBm) (mW) (dBm)
36 5180 6 15.32 34.041 23.98 PASS
44 5220 6 156.37 34.435 23.98 PASS
48 5240 6 15.34 34.198 23.98 PASS
52 5260 6 16.49 44566 | 23.98  or11+10log(B)=  24.04 PASS
60 5300 6 16.43 43.954 | 23.98  or11+10log(B)= 23.86 | PASS
64 5320 6 16.45 44 157 23.98 or 11+10log(B) = 23.90 PASS
100 5500 6 13.42 21.979 23.98 or 11+10log(B) = 23.97 PASS
116 5580 6 13.37 21.727 23.98 or 11+10log(B) = 24.00 PASS
140 5700 6 13.41 21.928 23.98 or 11+10log(B) = 23.93 PASS
144 5720(U-NIl 2C) 6 12.80086 | 19.058 23.98 or 11+10log(B) = 21.86 PASS
144 5720 (U-NII 3) 6 3.689137| 2.338 30 PASS
149 5745 6 16.48 44.463 30 PASS
157 5785 6 16.47 44.361 30 PASS
165 5825 6 16.43 43.954 30 PASS
802.11n_HT20_Ch0
Frequency Data TOTAL | TOTAL REQUIRED
CH (MHz) Rate POWER | POWER LIMIT RESULT
(dBm) (mW) (dBm)

36 5180 MCSO0 15.46 35.156 23.98 PASS
44 5220 MCSO0 15.45 35.075 23.98 PASS
48 5240 MCSO0 | 15.41 34.754 23.98 PASS
52 5260 MCSO | 16.48 44463 | 2398  or11+10log(B)=  23.96 PASS
60 5300 MCSO0 16.46 44.259 23.98 or 11+10log(B) = 24.01 PASS
64 5320 MCSO0 16.49 44 .566 23.98 or 11+10log(B) = 23.95 PASS
100 5500 MCSO0 13.39 21.827 23.98 or 11+10log(B) = 24.04 PASS
116 5580 MCSO | 13.31 21429 | 2398  or11+10log(B)=  24.12 PASS
140 5700 MCSO | 13.32 21478 | 2398  or11+10log(B)=  23.97 PASS
144 5720(U-NIl 2C) | MCSO 12.60 18.196 23.98 or 11+10log(B) = 22.09 PASS
144 5720 (U-NII 3) | MCS0 3.88 2.444 30 PASS
149 5745 MCSO | 13.49 22.336 30 PASS
157 5785 MCSO | 16.48 44.463 30 PASS
165 5825 MCSO0 16.36 43.251 30 PASS
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802.11ac_VHT20_Cho0

Frequency Data TOTAL | TOTAL REQUIRED
CH (MHz) Rate POWER | POWER LIMIT RESULT
(dBm) (mW) (dBm)
36 5180 MCS0 15.38 34.514 23.98 PASS
44 5220 MCSO0 15.36 34.356 23.98 PASS
48 5240 MCS0 15.35 34.277 23.98 PASS
52 5260 MCS0 16.33 42.954 | 23.98 or 11+10log(B) = 23.96 PASS
60 5300 MCS0 16.31 42.793 | 23.98 or 11+10log(B) = 24.01 PASS
64 5320 MCSO | 16.33 42.991 23.98 or 11+10log(B) = 23.95 PASS
100 5500 MCSO | 13.20 20.893 [ 23.98 or 11+10log(B) = 24.04 PASS
116 5580 MCS0 13.19 20.845 | 23.98 or 11+10log(B) = 2412 PASS
140 5700 MCSO0 13.17 20.767 | 23.98 or 11+10log(B) = 23.97 PASS
144 5720(U-NIl 2C) | MCSO 12.43 17.486 | 23.98 or 11+10log(B) = 22.09 PASS
144 5720 (U-NII 3) | MCSO0 3.83 2.414 30 PASS
149 5745 MCS0 13.31 21.429 30 PASS
157 5785 MCSO | 16.34 43.090 30 PASS
165 5825 MCSO0 16.27 42.401 30 PASS
802.11n_HT40_Ch0
Frequency Data TOTAL | TOTAL REQUIRED
CH (MHz) Rate POWER | POWER LIMIT RESULT
(dBm) (mW) (dBm)
38 5190 MCS0 15.08 32.211 23.98 PASS
46 5230 MCS0 15.49 35.400 23.98 PASS
54 5270 MCSO | 16.48 44.463 | 23.98 or 11+10log(B) = 27.11 PASS
62 5310 MCSO0 13.58 22.803 | 23.98 or 11+10log(B) = 27.06 PASS
102 5510 MCSO0 12.07 16.106 | 23.98 or 11+10log(B) = 27.04 PASS
110 5550 MCSO0 13.42 21.979 | 23.98 or 11+10log(B) = 27.36 PASS
134 5670 MCS0 13.39 21.827 | 23.98 or 11+10log(B) = 27.54 PASS
142 5710(U-NIl 2C) | MCSO | 14.65 29.195 | 23.98 or 11+10log(B) = 25.78 PASS
142 5710 (U-NIl 3) | MCSO 1.84 1.527 30 PASS
151 5755 MCSO0 16.48 44 .463 30 PASS
159 5795 MCSO | 16.49 44 .566 30 PASS
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802.11ac_VHT40_ChO

Frequency Data TOTAL | TOTAL REQUIRED
CH (MHz) Rate POWER | POWER LIMIT RESULT
(dBm) (mW) (dBm)
38 5190 MCSO | 14.98 31.460 23.98 PASS
46 5230 MCS0 | 15.30 33.884 23.98 PASS
54 5270 MCSO | 16.29 42.560 | 23.98 or 11+10log(B) =  27.11 PASS
62 5310 MCSO | 13.44 22.068 | 23.98 or 11+10log(B) =  27.06 PASS
102 5510 MCSO | 11.98 15.767 | 23.98 or 11+10log(B) =  27.04 PASS
110 5550 MCSO0 | 13.30 21.380 | 23.98 or 11+10log(B) =  27.36 PASS
134 5670 MCSO0 | 13.22 20.989 | 23.98 or 11+10log(B) =  27.54 PASS
142 5710(U-NII 2C) [ MCSO [ 14.60 28.824 | 23.98 or 11+10log(B) =  25.78 PASS
142 5710 (U-NII 3) | MCS0 1.83 1.524 30 PASS
151 5755 MCSO | 16.40 43.627 30 PASS
159 5795 MCS0 | 16.39 43.527 30 PASS
802.11ac_VHT80 _Cho
Frequency Data TOTAL | TOTAL REQUIRED
CH (MHz) Rate POWER | POWER LIMIT RESULT
(dBm) (mW) (dBm)
42 5210 MCSO | 11.32 13.552 23.98 PASS
58 5290 MCSO | 11.66 14.655 23.98 or 11+10log(B) = 30.07 PASS
106 5530 MCSO0 | 11.97 15.732 23.98 or 11+10log(B) = 30.07 PASS
122 5610 MCSO | 13.45 22.131 23.98 or 11+10log(B) = 30.10 PASS
138 5690(U-NI1 2C) | MCSO | 12.59 18.173 23.98 or 11+10log(B) = 29.51 PASS
138 5690 (U-NII 3) | MCSO 0.75 1.187 30 PASS
155 5775 MCSO | 16.46 44.259 30 PASS
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10 PEAK POWER SPECTRAL DENSITY

10.1 Standard Applicable

OPEBZiLION 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 \ 30dBm/ 500kHz

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
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10.3 Measurement Equipment Used
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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 Block PASTERNACK PE8210 RF29 2017/12/2612018/12/25
Notebook Lenovo L420 S0011721 N/A N/A
DC Power Supply Agilent E3640A |MY53140006|2018/05/30(2019/05/29
Attenuator Marvelous MVE2213-10 RF30 2017/12/2612018/12/25
Power Meter Anritsu ML2496A 1326001 [2018/08/09|2019/08/02
Power Sensor Anritsu MA2411B 1315048 [2018/08/09(2019/08/02
Power Sensor Anritsu MA2411B 1315049 [2018/08/09(2019/08/02
10.4 Test Set-up
EUT Attenuator Spectrm
10.5 Measurement Result
POWER DENSITY 802.11a MODE
Frequency I:uF;SIz:::’igr Offset Duty DP:tS?::\!:itt:r Limit | Margin
(MHz) (Zle) Factor (Zle) (dBm) | (dB)
5180 1.83 10.80 | 0.32 2.15 11 -8.85
5220 0.77 10.80 | 0.32 1.09 11 -9.91
5240 2.41 10.80 | 0.32 2.73 11 -8.27
5260 3.91 10.80 | 0.32 4.23 11 -6.77
5300 1.35 10.80 | 0.32 1.67 11 -9.33
5320 0.68 10.80 | 0.32 1.00 11 -10.00
5500 1.54 10.80 | 0.32 1.86 11 -9.14
5580 0.33 10.80 | 0.32 0.65 11 -10.35
5700 -0.70 10.80 | 0.32 -0.38 11 -11.38
5720 (U-NII 2C) -1.33 10.80 | 0.32 -1.01 11 -12.01
5720 (U-NII 3) -5.34 10.80 | 0.32 -5.02 30 -35.02
5745 7.12 10.80 | 0.32 7.12 30 -22.88
5785 7.10 10.80 | 0.32 7.10 30 -22.90
5825 6.74 10.80 | 0.32 6.74 30 -23.26
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POWER DENSITY 802.11n HT20 MODE
Frequency | o tor | offset | PUY | Buty Factor| Limit | Margin
(MHz) i Factor |~ 1o """l (dBm) |  (dB)
5180 0.54 10.80 | 0.34 0.88 1| -10.12
5220 1.51 10.80 | 0.34 1.85 11| -9.15
5240 -0.77 10.80 | 0.34 -0.43 1| 11.43
5260 2.90 10.80 | 0.34 3.24 11| -7.76
5300 0.90 10.80 | 0.34 1.24 11_| -9.76
5320 2.08 10.80 | 0.34 2.42 11_| -8.58
5500 -0.75 10.80 | 0.34 -0.41 1| 11.41
5580 0.07 10.80 | 0.34 0.41 11| -10.59
5700 0.23 10.80 | 0.34 0.57 1| -10.43
5720 (UNIL2C)[ __ 1.52 10.80 | 0.34 1.18 1| 12.18
5720 (U-NII 3) 5.68 10.80 | 0.34 5.33 30 | -35.33
5745 6.23 10.80 | 0.34 6.23 30 | -23.77
5785 717 10.80 | 0.34 717 30 | -22.83
5825 7.26 10.80 | 0.34 7.26 30 | -22.74
POWER DENSITY 802.11n HT40 MODE
e il DO VR ey ey e
(MHz) (dBm) Factor (dBm) (dBm) (dB)
5190 -3.4 10.80 | 0.67 2.73 1| -13.73
5230 5.18 10.80 | 0.67 451 1| -15.51
5270 -3.28 10.80 | 0.67 2.61 1| -13.61
5310 7.02 10.80 | 0.67 6.35 11| -17.35
5510 -8.62 10.80 | 0.67 7.95 11| -18.95
5550 4.44 10.80 | 0.67 3.77 1| 14.77
5670 -5.06 10.80 | 0.67 ~4.39 11| -15.39
5710 (U-NIl 2C)| __ -6.09 10.80 | 0.67 5.41 1| -16.41
5710 (U-NI13) | -11.16 10.80 | 0.67 ~10.49 30 | -40.49
5755 6.89 10.80 | 0.67 6.89 30 | -23.11
5795 6.60 10.80 | 0.67 6.60 30 | -23.40
POWER DENSITY 802.11ac VHT80 MODE
(MHz) (Zle) Factor (Zle) (dBm) | (dB)
5210 -14.64 10.80 | 1.25 -13.39 1| -24.39
5290 14.92 10.80 | 1.25 13.67 1| 2467
5530 ~16.39 10.80 | 1.25 15.14 1| -26.14
5610 ~11.48 10.80 | 1.25 10.23 1| 21.23
5690 (U-NIl 2C)|__-12.52 10.80 | 1.25 11.27 1| 2227
5690 (UNII3) | __-17.57 10.80 | 1.25 ~16.33 30| -46.33
5775 1.54 10.80 | 1.25 1.54 30 | -28.46
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802.11a 5150~5250 MHz 802.11a 5250~5350 MHz
Peak Power Spectral Densny Data Plot (CH Low 5180 MHz) Peak Power Spectral Den3|ty Data Plot (CH Low 5260 MHz)
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802.11a 5470~5725 MHz Peak Power Spectral Density Data Plot (CH High 5720 MHz)
Peak Power Spectral Densny Data Plot (CH Low 5500 MHz) =<
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802.11a 5725~5850 MHz

Peak Power Spectral Densny Data Plot (CH Low 5745 MHz)
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802.11n HT20, 5150~5250 MHz

Peak Power Spectral Densny Data Plot (CH Low 5180 MHz)
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802.11n HT20, 5250~5350 MHz

Peak Power Spectral Densny Data Plot (CH Low 5260MHz)
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802.11n HT20, 5470~5725 MHz

Peak Power Spectral Den3|ty Data Plot (CH Low 5500 MHz)
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Peak Power Spectral Density Data Plot (CH High 5720 MHz) 802.11n HT20, 5725~5850 MHz

Peak Power Spectral Densny Data Plot (CH Low 5745 MHz)
|E=Rr I%

e —

t|'lt| Froq 5.7 FO0G0G00 ﬁF{z— 5 Ave Type: Log Pwr Frequency
Toah Tt o= T Fensfun FHG Fas To Trig: Fres Run
F o Mne= M ol IF G Liow #htten: 30 dB
Auto T
et OFfeet 106 4B Mkr1 5.744 32 GHz] © Tune,
Rgaauw Ref 30.00 dBm 6.23 dBm
I 157 1 Center Freq
1 2 20 5745000000 GHz
: : 4+ 0o A
e ,.! Start Freq
l 1 1 am M et . 5725000000 GHz
: : : e AJI \h Stop Freq
W 5765000000 GHz
! | ! 200 _' Ww
e
it B 1,0 faHE R 30 MHE FEweEl 1000 ma (1091 @ ’“mﬂml J’W mooooomm
e — u
-AD.0 il
e | ] | ] L I Frrag Offeet Freq Offset]
N - i : I I .
il 1 1 1 o Ml 0 Mz
i - 1 ! ] 1 .
- 1 I 1 I I Scale Type
i T 1 1 I | IStart 5.72500 GHz Stop 5.76500 GHz|[-°9 i
L prRes BIW 510 kHz #VBW 1.5 MHz Sweep 1.000 ms (1001 pts)
- B == ETATUS
Peak Power Spectral Densny Data Plot (CH Mid 5785 MHz)
[ =urn
. Avg Type: Log-Fwr z; :-e Frequency
o Trig: Fres Run | A
#Atten: 30 dB oer
Rt Offeet 108 4B Mkr1 5.784 12 GHZ] Auto Tune,
Rgaauw Ref 30.00 dBm 7.17 dBmj|
Center Freq),
-n 5 785000000 GHz
00 ry
Pt X] Start Freq
am 'WH‘-'“'""L"I ey e 5765000000 GHz
i \
00 i
A i Stop Freq
ﬁpf M 5805000000 GHz
-0
i CF Step
00 ““'l.‘f 4000000 MHz
ol W
-ADD
Freq Offset
-E0.0 0 Hzj
-£0.0
Scale Type
tart 5.76500 GHz Stop 5.20500 GHz|[-°9 Lo
es BW 510 kHz #VBW 1.5 MHz Sweep 1.000 ms (1001 pts]
|..,,- wratus
Peak Power S_Eectral Densny Data Plot (CH High 5825 MHz)
h-#n!m!—nw . [=mrn
1 - — 4:99:11 P g 17, 2008 Frequency
untcl Fruq 5 755000000 GHz _— | Trig: Free Run v Type: Log-Pwr - ;! L3456
Fiosin e~ #Atien: 30 B [
Auto T
Ref Offset 106 4B Mkr1 5.784 12 GHZ| © Tune,
t%gaauw Ref 30.00 dBm 7.17 dBm
Center Freq,
-n 5 785000000 GHz
00 ru
P L Start Freq
am 'WH‘-'“'""L" e N 5765000000 GHz
i X
00 i
K| 1 Stop Freq
ﬁf’ M 5805000000 GHz
-0
"ih . CF Stey
200 m ““’l.‘ﬁ 4000000 Mz
| e
-ADD
Freq Offset
=00 0 Mz
600
Scale Type
tart 5.76500 GHz Stop 5.20500 GHz|[-°9 Lo
es BW 510 kHz #VBW 1.5 MHz Sweep 1.000 ms (1001 pts]
|..,,- wratus

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.
LT G MRS THREI RS T FFARSTRGI AL AL AP EGFT 0 AT RGATH -

his 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/#74* # 7 "% % #7# A £ B % 7 1 & 134 55

cAREBRPAPERGF D t (886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



802.11n HT40, 5150~5250 MHz
Peak Power Spectral DenS|ty Data Plot (CH Low 5190 MHz)
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802.11n HT40, 5250~5350 MHz

Peak Power Spectral Densuy Data Plot (CH Low 5270 MHz)
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802.11n HT40, 5470~5725 MHz
Peak Power Spectral Densny Data Plot (CH Low 5510 MHz) Peak Power Spectral Density Data Plot (CH High 5710 MHz)
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802.11ac VHT80, 5150~5250 MHz

802.11n HT40, 5725~5850 MHz
Peak Power Spectral Densuy Data Plot (CH Mid 5210 MHz)

Peak Power Spectral Density Data Plot (CH Low 5755 MHz)
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802.11ac VHT80, 5470~5725 MHz

Peak Power Spectral Densny Data Plot (CH Low 5530 MHz) Peak Power Spectral Density Data Plot (CH ngh 5690 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 (dBuV/m)
APPLICABLE TO EIRP LIMIT FIELD STRENGTH AT 3m
15.407(b)(1)
15.407(b)(2) PK: -27 (dBm/MH?z) PK: 68.3 (dBuV/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(b)(4)(0) 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
88-216 150
216-960 200
Above 960 500

WlW|lw|w

Note:
1. The lower limit shall apply at the transition frequencies.
2. Emission level (dBuV/m) = 20 log Emission level (dBuV/m)
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11.2 Measurement Equipment Used
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SGS SAC-II
Name of Equip- Manufacturer Model Serial |Calibration|Calibration
ment Number Date Due
Broadband Antenna|  TESEQ CBL 6112D 35243 | 2017/11/10 | 2018/11/09
Horn Antenna | Schwarzbeck BBHA9120D 1187 | 2018/01/04 | 2019/01/03
Horn Antenna | SCHWAZBECK BBHA9170 184 2017/12/12 | 2018/12/11
Loop Antenna  |ETS.LINDGREN 6502 148045 | 2017/09/26 | 2018/09/25
EMI Test Receiver R&S ESU 40 100363 | 2018/04/11 | 2019/04/10
Pre-Amplifier EMrge'rr]‘fS””' EMC330 980096 | 2017/12/26 | 2018/12/25
Pre-Amplifier EMge':fstr“' EMC0011830 980199 | 2017/12/26 | 2018/12/25
Pre-Amplifier EMrge':tSS”“‘ EMC184045B 980135 | 2017/10/27 | 2018/10/26
Attenuator Marvelous WATT-218FS-10 RF246 | 2017/12/26 | 2018/12/25
Band Retfrc“"” Fil-1 Micro-Tronics G015 RF100 | 2017/12/26 | 2018/12/25
Band Retjeef“"” Fil-1 Micro-Tronics G016 RF101 | 2017/12/26 | 2018/12/25
Band Retfr"“"” Fil-1 Micro-Tronics G021 RF102 | 2017/12/26 | 2018/12/25
Coaxial Cable Huber+Suhner RG 214/U W21.01 2017/12/26 | 2018/12/25
Coaxial Cable Huber Suhner |[EMC106-SM-SM-7200] 150703 2017/12/26 | 2018/12/25
Coaxial Cable Huber Suhner SUCOFLEX 104 MY17388/4 | 2017/12/26 | 2018/12/25
Coaxial Cable | Huber Suhner RG 214/U W22.03 | 2017/12/26 | 2018/12/25
Notebook Lenovo T470 P0001293 N/A N/A
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11.3 Test SET-UP
(A) Radiated Emission Test Set-UP Frequency Below 30MHz.

|

m  ——

Turntable
FLIT

Test

/ Receiver

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

0.8 m

E S
= Coaxial Cahle

round Plane

—

. +
Turntakle H i 1rm to 4m
| eut
Spectrum 0.8m |
Analyzer ?
Ground Plane g Coaxial Cable
(C) Radiated Emission Test Set-UP Frequency Over 1 GHz
Turntahle e 3m
\ EUT i 1m to dm
Spectrum
1.5m Analyzer
Ground Plane Absorber Coaxial Cahle /
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11.4 Measurement 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.

11.5 Field 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(dBpV/m) = SPA. Reading level(dBuV) + Factor(dB)
Factor(dB) = Antenna Factor(dBuV/m) + Cable Loss(dB) — Pre_Amplifier Gain(dB)
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11.6 Test 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.

11.7 Measurement Result
Refer to attach tabular data sheets.
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Radiated Spurious Emission Measurement Result
Below 1GHz Worst-Case Data:
802.11a 5150~5250 MHz

Operation Mode :802.11a /Band 1 Test Date :2018-08-07
Test Mode :TX CH MID Temp./Humi. :25/60

EUT Pol :H Plan Antenna Pol. :VERTICAL
Test Channel :5220 MHz Engineer :Ashton

Level {dBuVim)

100

90

80

70

60

40 5 3
30 5 X 4
20
10

%% 274. 418, 612 306. 1000

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

MHz PK/QP/AV dBuVvV dB dBuV/m dBuV/m dB
30.97 Peak 32.34 -4.16 28.18 40.00 -11.82
101.78 Peak 39.78 -14.49 25.29 43.50 -18.21
165.80 Peak 36.57 -13.67 22.90 43.50 -20.60
345.25 Peak 38.05 -8.13 29.92 46.00 -16.08
660.50 Peak 36.45 -2.19 34.26 46.00 -11.74
960.23 Peak 34.07 2.32 36.39 54.00 -17.61

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.
R G LR SR THPREZI RS T R RSTETIN  ARLALASTEGFT O AT -
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#* # 7 % % 374 A £ F1 % 7 1 & 134 55

AR PHLGF DT t(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



Report No.: E2/2018/70096
Page: 63 of 223

Operation Mode :802.11a /Band 1 Test Date :2018-08-07
Test Mode :TX CH MID Temp./Humi. :25/60

EUT Pol :H Plan Antenna Pol. :HORIZONTAL
Test Channel :5220 MHz Engineer :Ashton

100 Level (dBuVim)

a0

&0

0

60

ao— &

4 5

30 z 3

20

10

030 224, 418. 612, B06. 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
30.97 Peak 31.55 -4.16 27.39 40.00 -12.61
239.52 Peak 39.34 -11.62 27.72 46.00 -18.28
285.11 Peak 37.93 -10.16 27.77 46.00 -18.23
729.37 Peak 36.50 -1.45 35.05 46.00 -10.95
831.22 Peak 32.54 0.34 32.88 46.00 -13.12
961.20 Peak 35.51 2.34 37.85 54.00 -16.15

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.
FAT R S RL SR WHAEL RS F o PP RETRTI0T  AFRAGADTEGFT 0 AT IRA Y
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#* # 7 % % 374 A £ F1 % 7 1 & 134 55

AR PHLGF DT t(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



Report No.: E2/2018/70096
Page: 64 of 223

802.11a 5250~5350 MHz

Operation Mode :802.11a /Band 2 Test Date :2018-08-07
Test Mode :TX CH MID Temp./Humi. :25/60

EUT Pol :H Plan Antenna Pol. :VERTICAL
Test Channel :5300 MHz Engineer :Ashton

100 Level (dBuVim)

a0

&0

0

60

) a 5 6

30 3

20

10

030 224, 418. 612, B06. 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
30.97 Peak 32.49 -4.16 28.33 40.00 -11.67
101.78 Peak 44.88 -14.49 30.39 43.50 -13.11
172.59 Peak 39.60 -14.05 25.55 43.50 -17.95
660.50 Peak 35.56 -2.19 33.37 46.00 -12.63
880.69 Peak 31.72 1.01 32.73 46.00 -13.27
960.23 Peak 32.46 2.32 34.78 54.00 -19.22
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Operation Mode :802.11a /Band 2 Test Date :2018-08-07
Test Mode :TX CH MID Temp./Humi. :25/60

EUT Pol :H Plan Antenna Pol. :HORIZONTAL
Test Channel :5300 MHz Engineer :Ashton

100 Level (dBuVim)

a0

&0
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60

4 B

30 23

20

10

030 224, 418. 612, B06. 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
30.97 Peak 32.48 -4.16 28.32 40.00 -11.68
231.76 Peak 40.68 -12.32 28.36 46.00 -17.64
286.08 Peak 40.48 -10.15 30.33 46.00 -15.67
399.57 Peak 38.53 -6.03 32.50 46.00 -13.50
660.50 Peak 35.34 -2.19 33.15 46.00 -12.85
960.23 Peak 36.36 2.32 38.68 54.00 -15.32
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802.11a, 5470~5725 MHz

Operation Mode :802.11a /Band 3 Test Date :2018-08-07
Test Mode :TX CH MID Temp./Humi. :25/60

EUT Pol :H Plan Antenna Pol. :VERTICAL
Test Channel :5580 MHz Engineer :Ashton

100 Level (dBuVim)

a0

&0

0

60

4 5 B

303 3
20
10

030 224, 418. 612, B06. 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
30.97 Peak 31.98 -4.16 27.82 40.00 -12.18
54.25 Peak 43.05 -17.63 2542 40.00 -14.58
101.78 Peak 40.10 -14.49 25.61 43.50 -17.89
400.54 Peak 39.17 -6.01 33.16 46.00 -12.84
769.14 Peak 34.17 -0.96 33.21 46.00 -12.79
961.20 Peak 33.13 2.34 35.47 54.00 -18.53
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Operation Mode :802.11a /Band 3 Test Date :2018-08-07
Test Mode :TX CH MID Temp./Humi. :25/60

EUT Pol :H Plan Antenna Pol. :HORIZONTAL
Test Channel :5580 MHz Engineer :Ashton

100 Level (dBuVim)
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30 2—3 4
20
10

030 224, 418. 612, B06. 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
31.94 Peak 31.98 -4.71 27.27 40.00 -12.73
240.49 Peak 38.99 -11.53 27.46 46.00 -18.54
284.14 Peak 37.87 -10.16 27.71 46.00 -18.29
440.31 Peak 34.82 -5.73 29.09 46.00 -16.91
729.37 Peak 34.86 -1.45 33.41 46.00 -12.59
960.23 Peak 32.86 2.32 35.18 54.00 -18.82
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802.11a, 5725~5850 MHz

Operation Mode :802.11a /Band 4 Test Date :2018-08-07
Test Mode :TX CH MID Temp./Humi. :25/60

EUT Pol :H Plan Antenna Pol. :VERTICAL
Test Channel :5785 MHz Engineer :Ashton

100 Level (dBuVim)

a0

&0

0

60

r 3 B

30 2 3

20

10

030 224, 418. 612, B06. 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
30.97 Peak 32.21 -4.16 28.05 40.00 -11.95
101.78 Peak 41.41 -14.49 26.92 43.50 -16.58
345.25 Peak 36.17 -8.13 28.04 46.00 -17.96
660.50 Peak 36.96 -2.19 34.77 46.00 -11.23
730.34 Peak 38.05 -1.45 36.60 46.00 -9.40
960.23 Peak 33.70 2.32 36.02 54.00 -17.98

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.
R G LR SR THPREZI RS T R RSTETIN  ARLALASTEGFT O AT -
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#* # 7 % % 374 A £ F1 % 7 1 & 134 55

AR PHLGF DT t(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



Report No.: E2/2018/70096
Page: 69 of 223

Operation Mode :802.11a /Band 4 Test Date :2018-08-07
Test Mode :TX CH MID Temp./Humi. :25/60

EUT Pol :H Plan Antenna Pol. :HORIZONTAL
Test Channel :5785 MHz Engineer :Ashton

100 Level (dBuVim)
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30 5 3 1
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030 224, 418. 612, B06. 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
30.97 Peak 31.73 -4.16 27.57 40.00 -12.43
193.93 Peak 37.26 -13.51 23.75 43.50 -19.75
299.66 Peak 39.70 -9.90 29.80 46.00 -16.20
440.31 Peak 36.40 -5.73 30.67 46.00 -16.33
769.14 Peak 33.87 -0.96 32.91 46.00 -13.09
961.20 Peak 37.00 2.34 39.34 54.00 -14.66
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Above 1GHz Worst-Case Data:

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

Operation Mode
Test Mode

EUT Pol

Test Channel

:802.11a/Band 1
:TX CH LOW
:H Plan

:5180 MHz

Test Date
Temp./Humi.
Antenna Pol.
Engineer

:2018-08-08
:25/60
:VERTICAL
:Ashton

100 Level {dBuVim)

a0

80

T{JHII |_|

40

30

20

10

1000 8800. 16600. 24400.

Freguency (MHz)

32200. 40000

Limit
@3m
dBuV/m

Actual
FS
dBuV/m

Detector Factor
Mode
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10360.00 Peak 31.07 26.61 57.68 68.20 -10.52
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Operation Mode :802.11a/Band 1 Test Date :2018-08-08
Test Mode :TX CH LOW Temp./Humi. :25/60

EUT Pol :H Plan Antenna Pol. :HORIZONTAL
Test Channel :5180 MHz Engineer :Ashton
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Mode Reading Level FS @3m
MHz PK/QP/AV dBuV dB dBuV/m dBuV/m dB

10360.00 Peak 30.08 26.61 56.69 68.20 -11.51
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:2018-08-08
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Operation Mode :802.11a/Band 1 Test Date :2018-08-08
Test Mode :TX CH MID Temp./Humi. :25/60

EUT Pol :H Plan Antenna Pol. :HORIZONTAL
Test Channel :5220 MHz Engineer :Ashton
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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 29.67 26.98 56.65 68.20 -11.55
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Operation Mode :802.11a/Band 1 Test Date :2018-08-08
Test Mode :TX CH HIGH Temp./Humi. :25/60

EUT Pol :H Plan Antenna Pol. ‘VERTICAL
Test Channel :5240 MHz Engineer :Ashton
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MHz PK/QP/AV dBuV dB dBuV/m dBuV/m dB

10480.00 Peak 31.20 27.16 58.36 68.20 -9.84
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Operation Mode :802.11a/Band 1 Test Date :2018-08-08
Test Mode :TX CH HIGH Temp./Humi. :25/60

EUT Pol :H Plan Antenna Pol. :HORIZONTAL
Test Channel :5240 MHz Engineer :Ashton
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10480.00 Peak 30.02 27.16 57.18 68.20 -11.02
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Radiated Spurious Emission Measurement Result 802.11a, 5250MHz-5350MHz

Operation Mode
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Test Channel
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Test Date
Temp./Humi.
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:2018-08-08
:25/60
VERTICAL
:Ashton
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10520.00 Peak 30.11 27.23 57.34 68.20 -10.86
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Operation Mode :802.11a/Band 2 Test Date :2018-08-08
Test Mode :TX CH LOW Temp./Humi. :25/60

EUT Pol :H Plan Antenna Pol. :HORIZONTAL
Test Channel :5260 MHz Engineer :Ashton
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10520.00 Peak 28.59 27.23 55.82 68.20 -12.38
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Operation Mode :802.11a/Band 2 Test Date :2018-08-08
Test Mode :TX CH MID Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :VERTICAL
Test Channel :5300 MHz Engineer :Ashton
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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
10600.00 Average 20.88 27.21 48.09 54.00 -5.91
10600.00 Peak 30.17 27.21 57.38 68.20 -10.82
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Operation Mode :802.11a/Band 2 Test Date :2018-08-08
Test Mode :TX CH MID Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :HORIZONTAL
Test Channel :5300 MHz Engineer :Ashton
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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
10600.00 Average 20.43 27.21 47.64 54.00 -6.36
10600.00 Peak 29.01 27.21 56.22 68.20 -11.98
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Operation Mode :802.11a/Band 2 Test Date :2018-08-08
Test Mode :TX CH HIGH Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. ‘VERTICAL
Test Channel :5320 MHz Engineer :Ashton
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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
10640.00 Average 20.76 27.20 47.96 54.00 -6.04
10640.00 Peak 30.87 27.20 58.07 74.00 -15.93
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Operation Mode :802.11a/Band 2 Test Date :2018-08-08
Test Mode :TX CH HIGH Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :HORIZONTAL
Test Channel :5320 MHz Engineer :Ashton
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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
10640.00 Average 20.94 27.20 48.14 54.00 -5.86
10640.00 Peak 28.13 27.20 55.33 74.00 -18.67

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.
R G LR SR THPREZI RS T R RSTETIN  ARLALASTEGFT O AT -
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#* # 7 % % 374 A £ F1 % 7 1 & 134 55

AR PHLGF DT t(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



Report No.: E2/2018/70096
Page: 82 of 223

Radiated Spurious Emission Measurement Result 802.11a, 5470~5725 MHz

Operation Mode :802.11a/Band 3 Test Date :2018-08-08
Test Mode :TX CH LOW Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :VERTICAL
Test Channel :5500 MHz Engineer :Enzo
100 Level (dBuVim)
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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
11000.00 Average 20.05 27.09 47.14 54.00 -6.86
11000.00 Peak 31.73 27.09 58.82 74.00 -15.18
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Operation Mode :802.11a/Band 3 Test Date :2018-08-08
Test Mode :TX CH LOW Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :HORIZONTAL
Test Channel :5500 MHz Engineer :Enzo
100 Level (dBuVim)
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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
11000.00 Average 19.98 27.09 47.07 54.00 -6.93
11000.00 Peak 30.94 27.09 58.03 74.00 -15.97
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Operation Mode :802.11a/Band 3 Test Date :2018-08-08
Test Mode :TX CH MID Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :VERTICAL
Test Channel :5580 MHz Engineer :Enzo
100 Level (dBuVim)
90
20
7olTHIY H
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01000 8800. 16600. 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
11160.00 Average 20.02 26.67 46.69 54.00 -7.31
11160.00 Peak 31.44 26.67 58.11 74.00 -15.89

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/Band 3 Test Date :2018-08-08
Test Mode :TX CH MID Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :HORIZONTAL
Test Channel :5580 MHz Engineer :Enzo
100 Level (dBuVim)
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01000 8800. 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
11160.00 Average 20.11 26.67 46.78 54.00 -7.22
11160.00 Peak 31.27 26.67 57.94 74.00 -16.06

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/Band 3 Test Date :2018-08-08
Test Mode :TX CH HIGH Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. ‘VERTICAL
Test Channel :5700 MHz Engineer :Enzo
100 Level (dBuVim)
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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
11400.00 Average 19.96 26.07 46.03 54.00 -7.97
11400.00 Peak 30.13 26.07 56.20 74.00 -17.80

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/Band 3 Test Date :2018-08-08
Test Mode :TX CH HIGH Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :HORIZONTAL
Test Channel :5700 MHz Engineer :Enzo
100 Level (dBuVim)
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01000 8800. 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
11400.00 Average 19.94 26.07 46.01 54.00 -7.99
11400.00 Peak 30.50 26.07 56.57 74.00 -17.43

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 802.11a, 5725~5850 MHz

Operation Mode :802.11a/ Band 3/4 Test Date :2018-08-08
Test Mode :TX CH 144 Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. ‘VERTICAL
Test Channel :5720 MHz Engineer :Enzo
100 Level (dBuVim)
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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
11440.00 Average 19.99 25.96 45.95 54.00 -8.05
11440.00 Peak 30.78 25.96 56.74 74.00 -17.26
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Operation Mode :802.11a/ Band 3/4 Test Date :2018-08-08
Test Mode :TX CH 144 Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :HORIZONTAL
Test Channel :5720 MHz Engineer :Enzo
100 Level (dBuVim)
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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
11440.00 Average 20.01 25.96 45.97 54.00 -8.03
11440.00 Peak 30.11 25.96 56.07 74.00 -17.93

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/ Band 4 Test Date :2018-08-08
Test Mode :TX CH LOW Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :VERTICAL
Test Channel :5745 MHz Engineer :Enzo
100 Level (dBuVim)
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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 20.06 25.83 45.89 54.00 -8.11
11490.00 Peak 31.27 25.83 57.10 74.00 -16.90

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.
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Operation Mode :802.11a/ Band 4 Test Date :2018-08-08
Test Mode :TX CH LOW Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :HORIZONTAL
Test Channel :5745 MHz Engineer :Enzo
100 Level (dBuVim)
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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 20.04 25.83 45.87 54.00 -8.13
11490.00 Peak 30.50 25.83 56.33 74.00 -17.67

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/ Band 4 Test Date :2018-08-08
Test Mode :TX CH MID Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :VERTICAL
Test Channel :5785 MHz Engineer :Enzo
100 Level (dBuVim)
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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 20.12 25.87 45.99 54.00 -8.01
11570.00 Peak 30.77 25.87 56.64 74.00 -17.36

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.

PRSI IR R A SR R o i
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.
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.

SRR PHRSF AN

R RS R 90 -

AFLARGEADP L 5 FT

Attention is drawn to the limitation of liability, indemnification and

No.134,WuKungRoad,NewTaipeilndustrialPark,WukuDistrict, NewTaipeiCity, Taiwan24803/#7#* # 7 % % 374 A £ F1 % 7 1 & 134 55

t (886-2) 2299-3279

f (886-2) 2298-0488

www.tw.sgs.com

Member of SGS Group



Report No.: E2/2018/70096
Page: 93 of 223

Operation Mode :802.11a/ Band 4 Test Date :2018-08-08
Test Mode :TX CH MID Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :HORIZONTAL
Test Channel :5785 MHz Engineer :Enzo
100 Level (dBuVim)
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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 20.10 25.87 45.97 54.00 -8.03
11570.00 Peak 30.06 25.87 55.93 74.00 -18.07

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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Operation Mode :802.11a/Band 4 Test Date :2018-08-08
Test Mode :TX CH HIGH Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :VERTICAL
Test Channel :5825 MHz Engineer :Enzo
100 Level {dBuVim)
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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
11650.00 Average 19.98 25.94 45.92 54.00 -8.08
11650.00 Peak 30.13 25.94 56.07 74.00 -17.93

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/Band 4 Test Date :2018-08-08
Test Mode :TX CH HIGH Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :HORIZONTAL
Test Channel :5825 MHz Engineer :Enzo
100 Level (dBuVim)
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Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
11650.00 Average 20.07 25.94 46.01 54.00 -7.99
11650.00 Peak 29.67 25.94 55.61 74.00 -18.39
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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 / Band 1
:TX CH LOW

:H Plan

:5180 MHz

Test Date
Temp./Humi.
Antenna Pol.
Engineer

:2018-08-08
:25/60
VERTICAL
:Enzo

100 Level (dBuVim)

a0

&0

TO”II |_|

40
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1000 8800. 16600. 24400.

Frequency (MHz)

32200. 40000

Limit
@3m
dBuV/m

Actual
FS
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10360.00 Peak 31.49 26.61 58.10 68.20 -10.10
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Operation Mode :802.11n20 / Band 1 Test Date :2018-08-08
Test Mode :TX CHLOW Temp./Humi. :25/60

EUT Pol :H Plan Antenna Pol. :HORIZONTAL
Test Channel :5180 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 dBuVv dB dBuV/m dBuV/m dB

10360.00 Peak 30.72 26.61 57.33 68.20 -10.87
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Operation Mode
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:2018-08-08
:25/60
:VERTICAL
:Enzo

Margin

dB

10440.00
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Operation Mode :802.11n20 / Band 1 Test Date :2018-08-08
Test Mode :TX CH MID Temp./Humi. :25/60

EUT Pol :H Plan Antenna Pol. :HORIZONTAL
Test Channel :5220 MHz Engineer :Enzo

100 Level {dBuVim)

90
80

T{JHII |_|

60 4

40

30

20

10

1000 8800 16600. 24400. 32200. 40000
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuV/m dB

10440.00 Peak 30.65 26.98 57.63 68.20 -10.57
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:2018-08-08
:25/60
'VERTICAL
:Enzo

Margin

dB

10480.00
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Operation Mode :802.11n20 / Band 1 Test Date :2018-08-08
Test Mode :TX CH HIGH Temp./Humi. :25/60

EUT Pol :H Plan Antenna Pol. :HORIZONTAL
Test Channel :5240 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 dBuVv dB dBuV/m dBuV/m dB

10480.00 Peak 30.29 27.16 57.45 68.20 -10.75
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Radiated Spurious Emission Measurement Result 802.11n HT20, 5250~5350 MHz

Operation Mode
Test Mode

EUT Pol

Test Channel

:802.11n20 / Band 2
:TX CH LOW

:H Plan

:5260 MHz

Test Date
Temp./Humi.
Antenna Pol.
Engineer

:2018-08-08
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VERTICAL
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10520.00 Peak 30.16 27.23 57.39 68.20 -10.81
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Operation Mode :802.11n20 / Band 2 Test Date :2018-08-08
Test Mode :TX CHLOW Temp./Humi. :25/60

EUT Pol :H Plan Antenna Pol. :HORIZONTAL
Test Channel :5260 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 dBuVv dB dBuV/m dBuV/m dB

10520.00 Peak 29.96 27.23 57.19 68.20 -11.01
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Operation Mode :802.11n20 / Band 2 Test Date :2018-08-08
Test Mode :TX CH MID Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :VERTICAL
Test Channel :5300 MHz Engineer :Enzo
100 Level (dBuVim)
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Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
10600.00 Average 20.04 27.21 47.25 54.00 -6.75
10600.00 Peak 30.84 27.21 58.05 68.20 -10.15
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Operation Mode :802.11n20 / Band 2 Test Date :2018-08-08
Test Mode :TX CH MID Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :HORIZONTAL
Test Channel :5300 MHz Engineer :Enzo
100 Level (dBuVim)
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Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
10600.00 Average 20.11 27.21 47.32 54.00 -6.68
10600.00 Peak 30.13 27.21 57.34 68.20 -10.86
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Operation Mode :802.11n20 / Band 2 Test Date :2018-08-08
Test Mode :TX CH HIGH Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :VERTICAL
Test Channel :5320 MHz Engineer :Enzo
100 Level (dBuVim)
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Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
10640.00 Average 20.07 27.20 47.27 54.00 -6.73
10640.00 Peak 30.23 27.20 57.43 74.00 -16.57
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Operation Mode :802.11n20 / Band 2 Test Date :2018-08-08
Test Mode :TX CH HIGH Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :HORIZONTAL
Test Channel :5320 MHz Engineer :Enzo
100 Level (dBuVim)
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05000 8800 16600. 24400. 32200. 40000
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
10640.00 Average 20.03 27.20 47.23 54.00 -6.77
10640.00 Peak 29.59 27.20 56.79 74.00 -17.21
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Radiated Spurious Emission Measurement Result 802.11n HT20, 5470~5725 MHz

Operation Mode :802.11n20 / Band 3 Test Date :2018-08-08
Test Mode :TX CH LOW Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :VERTICAL
Test Channel :5500 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
11000.00 Average 20.03 27.09 47.12 54.00 -6.88
11000.00 Peak 31.03 27.09 58.12 74.00 -15.88
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Operation Mode :802.11n20 / Band 3 Test Date :2018-08-08
Test Mode :TX CHLOW Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :HORIZONTAL
Test Channel :5500 MHz Engineer :Enzo
100 Level (dBuVim)
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Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
11000.00 Average 20.02 27.09 47 .11 54.00 -6.89
11000.00 Peak 30.30 27.09 57.39 74.00 -16.61
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Operation Mode :802.11n20 / Band 3 Test Date :2018-08-08
Test Mode :TX CH MID Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :VERTICAL
Test Channel :5580 MHz Engineer :Enzo
100 Level (dBuVim)
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Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
11160.00 Average 20.11 26.67 46.78 54.00 -7.22
11160.00 Peak 30.69 26.67 57.36 74.00 -16.64

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 / Band 3 Test Date :2018-08-08
Test Mode :TX CH MID Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :HORIZONTAL
Test Channel :5580 MHz Engineer :Enzo
100 Level (dBuVim)
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Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
11160.00 Average 20.24 26.67 46.91 54.00 -7.09
11160.00 Peak 30.88 26.67 57.55 74.00 -16.45

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 / Band 3 Test Date :2018-08-08
Test Mode :TX CH HIGH Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :VERTICAL
Test Channel :5700 MHz Engineer :Enzo
100 Level (dBuVim)
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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
11400.00 Average 20.12 26.07 46.19 54.00 -7.81
11400.00 Peak 30.58 26.07 56.65 74.00 -17.35

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 / Band 3 Test Date :2018-08-08
Test Mode :TX CH HIGH Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :HORIZONTAL
Test Channel :5700 MHz Engineer :Enzo
100 Level (dBuVim)
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05000 8800 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
11400.00 Average 20.07 26.07 46.14 54.00 -7.86
11400.00 Peak 30.35 26.07 56.42 74.00 -17.58

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 / Band 3/4 Test Date :2018-08-08
Test Mode :TX CH 144 Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. ‘VERTICAL
Test Channel :5720 MHz Engineer :Enzo
100 Level (dBuVim)
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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
11440.00 Average 20.05 25.96 46.01 54.00 -7.99
11440.00 Peak 30.42 25.96 56.38 74.00 -17.62

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 / Band 3/4 Test Date :2018-08-08
Test Mode :TX CH 144 Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :HORIZONTAL
Test Channel :5720 MHz Engineer :Enzo
100 Level {dBuVim)
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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
11440.00 Average 20.01 25.96 45.97 54.00 -8.03
11440.00 Peak 30.17 25.96 56.13 74.00 -17.87

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 / Band 4 Test Date :2018-08-08
Test Mode :TX CHLOW Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :VERTICAL
Test Channel :5745 MHz Engineer :Enzo
100 Level {dBuVim)
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Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
11490.00 Average 20.09 25.83 45.92 54.00 -8.08
11490.00 Peak 29.95 25.83 55.78 74.00 -18.22
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Operation Mode :802.11n20 / Band 4 Test Date :2018-08-08
Test Mode :TX CHLOW Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :HORIZONTAL
Test Channel :5745 MHz Engineer :Enzo
100 Level (dBuVim)
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Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
11490.00 Average 20.13 25.83 45.96 54.00 -8.04
11490.00 Peak 31.52 25.83 57.35 74.00 -16.65

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.
R G LR SR THPREZI RS T R RSTETIN  ARLALASTEGFT O AT -
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#* # 7 % % 374 A £ F1 % 7 1 & 134 55

AR PHLGF DT t(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



Report No.: E2/2018/70096
Page: 118 of 223

Operation Mode :802.11n20 / Band 4 Test Date :2018-08-08
Test Mode :TX CH MID Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :VERTICAL
Test Channel :5785 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 dBuVv dB dBuV/m dBuV/m dB
11570.00 Average 19.98 25.87 45.85 54.00 -8.15
11570.00 Peak 30.21 25.87 56.08 74.00 -17.92

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 / Band 4 Test Date :2018-08-08
Test Mode :TX CH MID Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :HORIZONTAL
Test Channel :5785 MHz Engineer :Enzo
100 Level (dBuVim)
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05000 8800 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
11570.00 Average 19.96 25.87 45.83 54.00 -8.17
11570.00 Peak 30.50 25.87 56.37 74.00 -17.63
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Operation Mode :802.11n20 / Band 4 Test Date :2018-08-08
Test Mode :TX CH HIGH Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :VERTICAL
Test Channel :5825 MHz Engineer :Enzo
100 Level (dBuVim)
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Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
11650.00 Average 20.03 25.94 45.97 54.00 -8.03
11650.00 Peak 29.94 25.94 55.88 74.00 -18.12
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Operation Mode :802.11n20 / Band 4 Test Date :2018-08-08
Test Mode :TX CH HIGH Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :HORIZONTAL
Test Channel :5825 MHz Engineer :Enzo
100 Level (dBuVim)
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Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
11650.00 Average 20.10 25.94 46.04 54.00 -7.96
11650.00 Peak 31.35 25.94 57.29 74.00 -16.71
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Radiated Spurious Emission Measurement Result 802.11n HT40, 5150~5250 MHz
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:H Plan

:5190 MHz

Test Date
Temp./Humi.
Antenna Pol.
Engineer

:2018-08-08
:25/60
VERTICAL
:Enzo

100 Level (dBuVim)
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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

10380.00 Peak 31.03 26.69 57.72 68.20 -10.48
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Operation Mode :802.11n40 / Band 1 Test Date :2018-08-08
Test Mode :TX CHLOW Temp./Humi. :25/60

EUT Pol :H Plan Antenna Pol. :HORIZONTAL
Test Channel :5190 MHz Engineer :Enzo

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

10380.00 Peak 30.37 26.69 57.06 68.20 -11.14
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Operation Mode
Test Mode

EUT Pol

Test Channel

100 Level {dBuVim)

:802.11n40 / Band 1
:TX CH HIGH
:H Plan
:5230 MHz

Test Date
Temp./Humi.
Antenna Pol.
Engineer
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Actual
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Limit
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:2018-08-08
:25/60
'VERTICAL
:Enzo

Margin

dB

10460.00

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 :2018-08-08
Test Mode :TX CH HIGH Temp./Humi. :25/60

EUT Pol :H Plan Antenna Pol. :HORIZONTAL
Test Channel :5230 MHz Engineer :Enzo

100 Level {dBuVim)
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1000 8800 16600. 24400. 32200. 40000
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuV/m dB

10460.00 Peak 31.28 27.06 58.34 68.20 -9.86

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 HT40, 5250~5350 MHz

Operation Mode
Test Mode

EUT Pol

Test Channel

:802.11n40 / Band 2
:TX CH LOW

:H Plan

:5270 MHz

Test Date
Temp./Humi.
Antenna Pol.
Engineer

:2018-08-08
:25/60
VERTICAL
:Enzo

100 Level (dBuVim)
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Actual
FS
dBuV/m

Detector Factor
Mode

PK/QP/AV

Freq. Spectrum
Reading Level

dBuV

Margin

MHz dB dB

10540.00 Peak 30.60 27.23 57.83 68.20 -10.37
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Operation Mode :802.11n40 / Band 2 Test Date :2018-08-08
Test Mode :TX CHLOW Temp./Humi. :25/60

EUT Pol :H Plan Antenna Pol. :HORIZONTAL
Test Channel :5270 MHz Engineer :Enzo

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

10540.00 Peak 31.09 27.23 58.32 68.20 -9.88

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 2 Test Date :2018-08-08
Test Mode :TX CH HIGH Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :VERTICAL
Test Channel :5310 MHz Engineer :Enzo
100 Level (dBuVim)
an
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05000 8800 16600. 24400. 32200. 40000
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
10620.00 Average 19.94 27.20 47.14 54.00 -6.86
10620.00 Peak 30.38 27.20 57.58 74.00 -16.42

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 2 Test Date :2018-08-08
Test Mode :TX CH HIGH Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :HORIZONTAL
Test Channel :5310 MHz Engineer :Enzo
100 Level (dBuVim)
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05000 8800 16600. 24400. 32200. 40000
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
10620.00 Average 19.97 27.20 47.17 54.00 -6.83
10620.00 Peak 30.57 27.20 57.77 74.00 -16.23

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 HT40, 5470~5725 MHz

Operation Mode :802.11n40 / Band 3 Test Date :2018-08-08
Test Mode :TX CH LOW Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :VERTICAL
Test Channel :5510 MHz Engineer :Enzo
100 Level (dBuVim)
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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
11020.00 Average 20.05 27.04 47.09 54.00 -6.91
11020.00 Peak 30.44 27.04 57.48 74.00 -16.52

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 3 Test Date :2018-08-08
Test Mode :TX CHLOW Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :HORIZONTAL
Test Channel :5510 MHz Engineer :Enzo
100 Level (dBuVim)
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05000 8800 16600. 24400. 32200. 40000
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
11020.00 Average 20.08 27.04 47.12 54.00 -6.88
11020.00 Peak 31.20 27.04 58.24 74.00 -15.76

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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Operation Mode :802.11n40 / Band 3 Test Date :2018-08-08
Test Mode :TX CH MID Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :VERTICAL
Test Channel :5550 MHz Engineer :Enzo
100 Level (dBuVim)
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05000 8800 16600. 24400. 32200. 40000
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
11100.00 Average 20.09 26.83 46.92 54.00 -7.08
11100.00 Peak 31.24 26.83 58.07 74.00 -15.93

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 3 Test Date :2018-08-08
Test Mode :TX CH MID Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :HORIZONTAL
Test Channel :5550 MHz Engineer :Enzo
100 Level (dBuVim)
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05000 8800 16600. 24400. 32200. 40000
Frequency (MHz)
Freq. Detector Spectrum Factor Actual Limit Margin
Mode Reading Level FS @3m
MHz PK/QP/AV dBuVv dB dBuV/m dBuV/m dB
11100.00 Average 20.15 26.83 46.98 54.00 -7.02
11100.00 Peak 30.35 26.83 57.18 74.00 -16.82

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 3 Test Date :2018-08-08
Test Mode :TX CH HIGH Temp./Humi. :25/60
EUT Pol :H Plan Antenna Pol. :VERTICAL
Test Channel :5670 MHz Engineer :Enzo
100 Level (dBuVim)
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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
11340.00 Average 19.99 26.21 46.20 54.00 -7.80
11340.00 Peak 30.07 26.21 56.28 74.00 -17.72

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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