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Report No. : FR890633C

Summary of Test Result

Report Ref Std. Test ltems Result Remark
Clause Clause (PASS/FAIL)
- 15.247(a)(2) 6dB Bandwidth Not Required -
- 2.1049 99% Occupied Bandwidth Not Required -
3.1 15.247(b) Power Output Measurement Pass -
- 15.247(e) Power Spectral Density Not Required -
Conducted Band Edges Not Required -
- 15.247(d)
Conducted Spurious Emission Not Required -
. . Under limit
3.2 15.247(d) Rad'atedSBi?i‘ilidgﬁ;?gnRad'ated Pass 8.24 dB at
P 2390.000 MHz
- 15.207 AC Conducted Emission Not Required -
15.203 & .
3.3 15.247(b) Antenna Requirement Pass -
Remark:
1. Not required means after assessing, test items are not necessary to carry out.
2. This is a variant report by adding WWAN module. All the test cases were performed on original report
which can be referred to Sporton Report Number FR860615C as appendix E. Based on the original
report, the test cases were verified.

Reviewed by: Wii Chang
Report Producer: Maggie Chiang
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No

.. FR890633C

1
11

General Description

Product Feature of Equipment Under Test

Product Feature

Equipment Tablet
Brand Name AAVA
Model Name INARISB-LTG-1

FCCID

2ABVH-INARI8B2

EUT supports Radios application

WCDMA/HSPA/LTE/NFC/GNSS
WLAN 11a/b/g/n HT20/HT40
WLAN 11ac VHT20/VHT40/VHT80
Bluetooth BR/EDR/LE

HW Version DV1
SW Version Windows 10
EUT Stage Identical Prototype

Remark: The above EUT's information was declared by manufacturer.

Specification of Accessories

AC Adapter Brand Name PHIHONG Model Name AQ18A-59CFA
Battery Brand Name Aava Model Name AMME3735
USB Cable Brand Name PHIHONG Model Name UES-1001A160-R

TEL : 886-3-327-3456
FAX : 886-3-328-4978
Report Template No.: BU5-FR15CWL AC MA Version 2.1
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1.2 Product Specification of EqQuipment Under Test

Standards-related Product Specification

Tx/Rx Channel Frequency Range 802.11b/g/n : 2412 MHz ~ 2462 MHz

<Ant 1>

802.11b : 15.80 dBm (0.0380 W)
802.11g : 18.76 dBm (0.0752 W)
802.11n HT20: 18.74 dBm (0.0748 W)
802.11n HT40: 17.30 dBm (0.0537 W)
<Ant 2>

802.11b : 15.52 dBm (0.0356 W)
Maximum Output Power to antenna 802.11g : 18.11 dBm (0.0647 W)
802.11n HT20 : 18.18 dBm (0.0658 W)
802.11n HT40 : 16.25 dBm (0.0422 W)
MIMO <Ant. 1 + 2>

802.11b : 18.20 dBm (0.0661 W)
802.119g : 20.98 dBm (0.1253 W)
802.11n HT20 : 20.88 dBm (0.1225 W)
802.11n HT40 : 19.26 dBm (0.0843 W)

<Ant. 1>: Ceramic Antenna with gain 2.70 dBi

Antenna Type / Gain <Ant. 2>: Ceramic Antenna with gain 0.90 dBi

802.11b : DSSS (DBPSK / DQPSK / CCK)

Type of Modulation 802.11g/n : OFDM (BPSK / QPSK / 16QAM / 64QAM)

Ant. 1 Ant. 2
Antenna Function for Transmitter 802.11 big/n v v
802.11 b/g/n Vv Vv
MIMO

Note: MIMO Ant. 1+2 is a calculated result from sum of the power MIMO Ant. 1 and MIMO Ant. 2.

1.3 Modification of EUT

No modifications are made to the EUT during all test items.
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1.4

1.5

Testing Location

Sporton Lab is accredited to ISO 17025 by Taiwan Accreditation Foundation (TAF code : 1190) and the
FCC designation No. TW1190 and TWO0007 under the FCC 2.948(e) by Mutual Recognition Agreement
(MRA) in FCC Test.

Test Site SPORTON INTERNATIONAL INC.

No.52, Huaya 1st Rd., Guishan Dist.,
Taoyuan City, Taiwan (R.O.C.)

TEL: +886-3-327-3456

FAX: +886-3-328-4978

Test Site Location

Sporton Site No.
THO5-HY

Test Site No.

Note: The test site complies with ANSI C63.4 2014 requirement.

Test Site SPORTON INTERNATIONAL INC.

No0.58, Aly. 75, Ln. 564, Wenhua 3rd, Rd., Guishan Dist.,
Taoyuan City, Taiwan (R.O.C.)

TEL: +886-3-327-0868

FAX: +886-3-327-0855

Test Site Location

Sporton Site No.
03CH12-HY

Test Site No.

Note: The test site complies with ANSI C63.4 2014 requirement.

Applicable Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of the
following standards:

+ FCC Part 15 Subpart C §15.247

+ FCC KDB Publication No. 558074 D01 DTS Meas. Guidance v05

+ FCC KDB 662911 D01 Multiple Transmitter Output v02r01.

+ ANSI C63.10-2013

Remark:

1. All test items were verified and recorded according to the standards and without any deviation
during the test.

2. This EUT has also been tested and complied with the requirements of FCC Part 15, Subpart B,
recorded in a separate test report.
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2 Test Configuration of Equipment Under Test

The EUT has been associated with peripherals and configuration operated in a manner tended to
maximize its emission characteristics in a typical application. Frequency range investigated: radiation
emission (9 kHz to the 10th harmonic of the highest fundamental frequency or to 40 GHz, whichever is

lower). For radiated measurement, pre-scanned in three orthogonal panels, X, Y, Z. The worst cases (Z

plane) were recorded in this report.

2.1 Carrier Frequency and Channel

Freq. Freq.
Frequency Band Channel Channel
quency (MHz) (MH2)
1 2412 2442
2 2417 2447
3 2422 2452
2400-2483.5 MHz
4 2427 10 2457
5 2432 11 2462
6 2437

2.2 Test Mode

Final test modes are considering the modulation and worse data rates as below table.

MIMO Mode

Modulation

Data Rate

802.11g

6 Mbps

TEL : 886-3-327-3456

FAX : 886-3-328-4978
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<Ant. 1>

802.11b mode

Average Power vs. Channel

Frequency | Data Rate (bps)
Channel
(MHz) Y
Duty Cycle (%) 100.00
CHO1 2412 13.14

802.11b mode

Peak Power vs. Channel

Frequency | Data Rate (bps)
Channel
(MHz) 1M
CH 01 2412 15.80

802.11g mode

Average Power vs. Channel

Frequency | Data Rate (bps)
Channel
(MHz) 6M
Duty Cycle (%) 96.24
CHO1 2412 13.34

802.11g mode

Peak Power vs. Channel

Frequency | Data Rate (bps)
Channel
(MHz) 6M
CHO1 2412 18.76
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FCC RADIO TEST REPORT

802.11n HT20 mode

Average Power vs. Channel

Frequency MCS Index
Channel
(MHz) MCS0
Duty Cycle (%) 95.97
CHO1 2412 13.18

802.11n HT20 mode

Peak Power vs. Channel

Frequency MCS Index
Channel
(MHz) MCS0
CHO1 2412 18.74

802.11n HT40 mode

Average Power vs. Channel

Frequency MCS Index
Channel
(MHz) MCSO0
Duty Cycle (%) 94.31
CH 03 2422 13.21

802.11n HT40 mode

Peak Power vs. Channel

Frequency MCS Index
Channel
(MHz) MCSO0
CH 03 2422 17.30

Report No. : FR890633C
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<Ant. 2>

802.11b mode

Average Power vs. Channel

Frequency | Data Rate (bps)
Channel
(MHz) Y
Duty Cycle (%) 100.00
CH 01 2412 12.70

802.11b mode

Peak Power vs. Channel

Frequency | Data Rate (bps)
Channel
(MHz) 1M
CHO1 2412 15.52

802.11g mode

Average Power vs. Channel

Frequency | Data Rate (bps)
Channel
(MHz) 6M
Duty Cycle (%) 96.24
CHO1 2412 12.82

802.11g mode

Peak Power vs. Channel

Frequency | Data Rate (bps)
Channel
(MHz) 6M
CHO1 2412 18.11

TEL : 886-3-327-3456
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802.11n HT20 mode

Average Power vs. Channel

Frequency MCS Index
Channel
(MHz) MCS0
Duty Cycle (%) 96.75
CH 01 2412 12.64

802.11n HT20 mode

Peak Power vs. Channel

Frequency MCS Index
Channel
(MHz) MCSO0
CHO1 2412 18.18

802.11n HT40 mode

Average Power vs. Channel

Frequency MCS Index
Channel
(MHz) MCSO0
Duty Cycle (%) 94.35
CH 03 2422 12.35

802.11n HT40 mode

Peak Power vs. Channel

Frequency MCS Index
Channel
(MHz) MCSO
CH 03 2422 16.25

Report No. : FR890633C
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MIMO<AnNt. 1 + 2>

802.11b mode

Average Power vs. Channel

Frequency | Data Rate (bps)
Channel
(MHz) iM
CHO1 2412 15.43
802.11b mode
Peak Power vs. Channel
Frequency | Data Rate (bps)
Channel
(MHz) iM
CHO1 2412 18.20

802.11g mode

Average Power vs. Channel

Frequency | Data Rate (bps)
Channel
(MHz) 6M
CHO1 2412 15.66
802.11g mode
Peak Power vs. Channel
Frequency | Data Rate (bps)
Channel
(MHz) 6M
CHO1 2412 20.98
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802.11n HT20 mode

Average Power vs. Channel

Frequency MCS Index
Channel
(MHz) MCS0
CHO1 2412 15.35

802.11n HT20 mode

Peak Power vs. Channel

Frequency MCS Index
Channel
(MHz) MCS0
CH 01 2412 20.88

802.11n HT40 mode

Average Power vs. Channel

Frequency MCS Index
Channel
(MHz) MCSO0
CH 03 2422 15.19

802.11n HT40 mode

Peak Power vs. Channel

Frequency MCS Index
Channel
(MHz) MCSO
CH 03 2422 19.26

Report No. : FR890633C
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SPORTON LAB.

2.3 Connection Diagram of Test System

120V ackEiHz
EUT
(Adapter)

]
EUT

{USB Cable)

EUT

2.4 EUT Operation Test Setup

The RF test items, utility “DRTU” was installed in EUT which was programmed in order to make the
EUT get into the engineering modes to provide channel selection, power level, data rate and the
application type and for continuous transmitting signals.

TEL : 886-3-327-3456 Page Number 1 15 of 23
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3 Test Result

3.1 Output Power Measurement

3.1.1Limit of Output Power

For systems using digital modulation in the 2400-2483.5MHz, the limit for peak output power is
30dBm. If transmitting antenna with directional gain greater than 6dBi is used, the peak output power
from the intentional radiator shall be reduced below the above stated value by the amount in dB that
the directional gain of the antenna exceeds 6 dBi. In case of point-to-point operation, the limit has to
be reduced by 1dB for every 3dB that the directional gain of the antenna exceeds 6dBi.

3.1.2Measuring Instruments

See list of measuring equipment of this test report.

3.1.3Test Procedures

1.

For Peak Power, the testing follows the Measurement Procedure of FCC KDB No. 558074 DTS
D01 Meas. Guidance v05 section 9.1.3 PKPM1 Peak power meter method.

For Average Power, the testing follows the Measurement Procedure of FCC KDB No. 558074
DTS D01 Meas. Guidance vO05 section 9.2.3.1 Method AVGPM.

The RF output of EUT was connected to the power meter by RF cable and attenuator. The path
loss was compensated to the results for each measurement.

Set to the maximum power setting and enable the EUT transmit continuously.

Measure the conducted output power and record the results in the test report.

For MIMO mode, calculation method follows FCC KDB 662911 D01 Multiple Transmitter Output
v02r01.

3.1.4Test Setup

[ [

Attenuator
Power Meter i EUT
TEL : 886-3-327-3456 Page Number 1 16 of 23
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3.1.5Test Result of Peak Output Power

: o ) Temperature : 21~25C
Test Engineer : Shiming Liu
Relative Humidity : 51~54%
2.4GHz Band
Peak Conducted Conducted EIRP Power
DG EIRP Power
Data Freq. Power Power Limit Limit Pass
Mod. NTX|CH. (dBi) (dBm)
Rate (MHz) (dBm) (dBm) (dBm) [Fail
Antl|Ant2| SUM | Antl |[Ant2 |Ant1|Ant2|Antl|Ant2|Antl|Ant2
11b (IMbps| 1 | 1 | 2412 15.80 | 15.52 - 30.00 | 30.00| 2.70 | 0.90 | 18.50 | 16.42 | 36.00 | 36.00 | Pass
11g ([6Mbps| 1 | 1 | 2412 18.76 | 18.11 - 30.00 | 30.00| 2.70 | 0.90 | 21.46| 19.01 | 36.00 | 36.00 | Pass
HT20|MCSO| 1 | 1 | 2412 18.74| 18.18 - 30.00 | 30.00 | 2.70 | 0.90 | 21.44 | 19.08 | 36.00 | 36.00 | Pass
HT40{MCSO| 1 | 3 | 2422 (17.30| 16.25 - 30.00 | 30.00 | 2.70 | 0.90 | 20.00 | 17.15 | 36.00 | 36.00 | Pass
11b |1Mbps| 2 | 1 | 2412 |14.92 | 15.44 | 18.20 30.00 2.70 20.90 36.00 Pass
11g |6Mbps| 2 | 1 | 2412 |17.83|18.10 | 20.98 30.00 2.70 23.68 36.00 Pass
HT20(MCSO| 2 | 1 | 2412 | 17.65|18.07 | 20.88 30.00 2.70 23.58 36.00 Pass
HT40(MCSO| 2 | 3 | 2422 | 16.20 | 16.30 | 19.26 30.00 2.70 21.96 36.00 Pass

3.1.6 Test Result of Average output Power (Reporting Only)

_ o Temperature : 21~25C
Test Engineer : Shiming Liu - —
Relative Humidity : 51~54%
2.4GHz Band
Duty Factor Average Conducted Power
Data Freq.
Mod. NTx | CH. (dB) (dBm)
Rate (MHz)
Ant 1 Ant 2 Ant 1 Ant 2 SUM
11b 1Mbps 1 1 2412 0.00 0.00 13.14 12.70
119 6Mbps 1 1 2412 0.17 0.17 13.34 12.82
HT20 MCSO 1 1 2412 0.18 0.14 13.18 12.64
HT40 MCSO 1 3 2422 0.25 0.25 13.21 12.35
11b 1Mbps 2 1 2412 0.00 0.00 12.00 12.80 15.43
119 6Mbps 2 1 2412 0.13 0.10 12.45 12.85 15.66
HT20 MCSO0 2 1 2412 0.14 0.13 12.11 12.56 15.35
HT40 MCSO0 2 3 2422 0.18 0.18 11.98 12.38 15.19
TEL : 886-3-327-3456 Page Number 117 of 23
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3.2 Radiated Band Edges and Spurious Emission Measurement

3.2.1Limit of Radiated band edge and Spurious Emission Measurement

In any 100 kHz bandwidth outside the intentional radiator frequency band, all harmonics/spurious
must be at least 20 dB below the highest emission level within the authorized band. If the output
power of this device was measured by spectrum analyzer, the attenuation under this paragraph shall

be 30 dB instead of 20 dB. In addition, radiated emissions which fall in the restricted bands must also

comply with the limits as below.

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 - 0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100 3
88 — 216 150 3
216 - 960 200 3
Above 960 500 3
3.2.2Measuring Instruments
See list of measuring equipment of this test report.
TEL : 886-3-327-3456 Page Number 1 18 of 23
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3.2.3Test Procedures

1. The testing follows FCC KDB Publication No. 558074 D01 DTS Meas. Guidance vO05.

2. The EUT was arranged to its worst case and then tune the antenna tower (from 1 m to 4 m) and
turntable (from O degree to 360 degrees) to find the maximum reading. A pre-amp and a high
pass filter are used for the test in order to get better signal level.

3. The EUT was placed on a turntable with 0.8 meter for frequency below 1GHz and 1.5 meter for
frequency above 1GHz respectively above ground.

4. The EUT was set 3 meters from the interference receiving antenna, which was mounted on the
top of a variable height antenna tower.

5. Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level

6. For testing below 1GHz, if the emission level of the EUT in peak mode was 3 dB lower than the
limit specified, then peak values of EUT will be reported, otherwise, the emissions will be
repeated one by one using the CISPR quasi-peak method and reported.

7. For testing above 1GHz, the emission level of the EUT in peak mode was 20dB lower than
average limit (that means the emission level in average mode also complies with the limit in
average mode), then peak values of EUT will be reported, otherwise, the emissions will be
measured in average mode again and reported.

8. Use the following spectrum analyzer settings:

(1) Span shall wide enough to fully capture the emission being measured;
(2) Set RBW=100 kHz for f < 1 GHz; VBW > RBW; Sweep = auto; Detector function = peak;
Trace = max hold,;
(3) Set RBW =1 MHz, VBW= 3MHz for f > 1 GHz for peak measurement.
For average measurement:
VBW = 10 Hz, when duty cycle is no less than 98 percent.
VBW = 1/T, when duty cycle is less than 98 percent where T is the minimum
transmission duration over which the transmitter is on and is transmitting at its maximum
power control level for the tested mode of operation.
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3.2.4Test Setup

RX Antenna
e '
Ant. feed
point DC —
1-4m
_____ | |
L =] i
I
1.5m E
= T,
Metal Full Soldered Ground Plane
o
Spectrum Analyzer / Receiver
3.2.5Test Result of Radiated Spurious at Band Edges
Please refer to Appendix A and B.
3.2.6 Duty Cycle
Please refer to Appendix C.
3.2.7 Test Result of Radiated Spurious Emission
Please refer to Appendix A and B.
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3.3 Antenna Requirements

3.3.1Standard Applicable

If directional gain of transmitting Antennas is greater than 6dBi, the power shall be reduced by the
same level in dB comparing to gain minus 6dBi. The use of a permanently attached Antenna or of an
Antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to

comply with the rule.

3.3.2Antenna Anti-Replacement Construction

An embedded-in antenna design is used.

3.3.3Antenna Gain

<CDD Modes >

FCC KDB 662911 D01 Multiple Transmitter Output v02r01

For CDD transmissions, directional gain is calculated as

Directional gain = Gant + Array Gain, where Array Gain is as follows.

For power spectral density (PSD) measurements on all devices,

Array Gain = 10 log(Nant/Nss=1) dB.

For power measurements on IEEE 802.11 devices,

Array Gain = 0 dB (i.e., no array gain) for Nant < 4.

Directional gain may be calculated by using the formulas applicable to equal gain antennas with
GANT set equal to the gain of the antenna having the highest gain;

The EUT supports CDD mode.

For power, the directional gain Gant is set equal to the antenna having the highest gain, i.e.,
F)2)f)i).

For PSD, the directional gain calculation is following F)2)f)ii) of KDB 662911 D01 v02r01.

The power and PSD limit should be modified if the directional gain of EUT is over 6 dBi,

The directional gain “DG” is calculated as following table.

<CDD Modes>

DG Power
for Limit
Ant. 1 Ant. 2 Power Reduction
(dBi) (dBi) (dBi) (dB)
2.4 GHz 2.70 0.90 2.70 0.00

Power Limit Reduction = DG(Power) — 6dBi, (min =0)
PSD Limit Reduction = DG(PSD) — 6dBi, (min =0)
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4 List of Measuring Equipment

Instrument | Manufacturer [ Model No. Serial No. |Characteristics Cal:;);;ion Test Date Due Date Remark
Power Meter |  Anritsu ML2495A 1132003 N/A Aug. 16, 2018 | Sep. 29, 2018 | Aug. 15, 2019 E:Toﬁgg_ﬁi?
Power Sensor | Anritsu MA2411B 1126017 322'!3? Aug. 16, 2018 | Sep. 29, 2018 | Aug. 15, 2019 goﬁg:_ﬁi?
i‘:;;rz”e'? :g:ﬁv‘;é‘ FSP40 100057 OkHz-40GHz | Nov. 21, 2017 | Sep. 29, 2018 | Nov. 20, 2018 ?;gg_ﬁi(;
SVSEE:&Z& Burgeon ETF-058 | EC1300484 N/A Mar. 01, 2018 | Sep. 29, 2018 | Feb. 28, 2019 aoﬁg:_ﬁi(;
Loop Antenna gg:\?vzs HFH2-22 100488 | 9 kHz~30 MHz | Nov. 23, 2017 Cgéi'osg;’z:;fg Nov. 22, 2018 (oséiifg?ﬁn
CBL Oct. 08, 2018~ Radiation
Bilog Antenna TESEQ 6111D&00800 | 37059&01 30MHz~1GHz | Oct. 14, 2017 Oct. Oé, 2018 Oct. 13, 2018 (03CH12-HY)
N1DOIN-06
Horn Antenna SCHV&RZBE BBHA 9120D | 9120D-1328 | 1GHz ~ 18GHz | Oct. 20, 2017 %;{_055,22001; Oct. 19, 2018 (osgaiig?gn
SH':nEt;':nzom SCHV&RZBE BBHA 9170 |BBHA9170584|18GHz ~ 40GHz| Nov. 27, 2017 %cé'oséyzfgfg Nov. 26, 2018 (osgaifgjﬂv)
Preamplifier |COM-POWER|  PA-103 161075 | 10MHz~1GHz | Mar. 26, 2018 oocs'osg;’z;;fg Mar. 25, 2019 (osgiifg?gv)
Preamplifier |  Keysight 83017A | MY53270148 | 1GHz~26.5GHz | Jan. 15, 2018 oocs'osg;’z;;fg Jan. 14, 2019 (osgiifg?gv)
Preamplifier MITEQ Al\él(l):07?l’3001%1|301 1590074 1GHz~18GHz | May 21, 2018 %:;to(?gzz()()lf;; May 20, 2019 (Osgaiig?l-TY)
Preamplifier EMEC EM18G40G 060715  |18GHz ~ 40GHz| Dec. 05, 2017 2:;_059’,2200118; Dec. 04, 2018 (osgaiig?gv)
EZ'C'GTIS:: 222\?\/22 ESU26 100390 | 20Hz~26.5GHz | Dec. 25, 2017 Cg:cti.o(;z;gfg Dec. 24, 2018 (o?gziigj:v)
WHKX12-2700 N
Filter Wainwright —3000(;;5;000—6 SN2 3 GHz Highpass| Mar. 21, 2018 %Ccti.o(fé’z;;fg Mar. 20, 2019 (o?gﬂfg-o:v)
Filter Wainwright \é\gL_ég'oloo_ggg? SN3 t':v?;pigg Mar, 21, 2018 cg:;o(;ag,’zzool 188~ Mar. 20, 2019 (osgaiigjjv)
RF Cable gﬂﬁii; SUCS'ZLEX MY15539/4 | 30M-18G | Mar. 14, 2018 Cé;:;-osé,Zzoolfg Mar. 13, 2019 (o?gaiigjjv)
RF Cable ';BEEE; SUC;?)';LEX 5051342 | 30M~40GHz | Oct. 17, 2017 Cg:cti.o(;z;gfg Oct. 16, 2018 (o?gziigj:v)
RF Cable :Bﬁﬁ;; SUC100I;LEX 800740/2 | 30M~40GHz | Oct. 17, 2017 %Ccti.o(fé’z;;fg Oct. 16, 2018 (o?giifg?gv)
AntennaMast| EMEC  |AM-BS-4500-B N/A 1m~4m N/A O(;;_Ofé’zz()()lf; N/A (osgaiig?:\()
Turn Table EMEC TT2000 N/A 0~360 Degree N/A %:;{_Ojé,zfgfg; N/A ( oié‘f.ifg?ﬁv)
Software Audix  |E36.2000-8-24| RK-000989 N/A N/A %:;_055’2;&; N/A ( oiéﬂifgﬂv)
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5 Uncertainty of Evaluation
Uncertainty of Radiated Emission Measurement (1000 MHz ~ 18000 MHz)
Measuring Uncertainty for a Level of Confidence 59
of 95% (U = 2Uc(y)) '
Uncertainty of Radiated Emission Measurement (18000 MHz ~ 40000 MHz)
Measuring Uncertainty for a Level of Confidence 47
of 95% (U = 2Uc(y)) '
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SPORTON LAB.
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Report No. : FR890633C

Appendix A. Radiated Spurious Emission

Temperature : 21~25°C
Test Engineer : Jack Cheng, Lance Chiang, and Peter Liao
Relative Humidity : 56~62%
2.4GHz 2400~2483.5MHz
WIFI 802.11g (Band Edge @ 3m)
WIFI Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.
Ant. Limit Line Level Factor Loss | Factor | Pos Pos |Avg.
2 (MHz) (dBpV/m)| (dB) [(dBpV/m)|(dBpV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(HIV)

2362.29 57.43 -16.57 74 45.3 27.07 16.64 | 31.58 | 221 | 344 P H
2390 45.42 -8.58 54 33.15 27.15 16.69 | 31.57 | 221 | 344 A H
* 2412 104.01 - - 91.67 27.19 16.72 | 31.57 | 221 | 344 P H
* 2412 94.12 - - 81.78 27.19 16.72 | 31.57 | 221 | 344 A H
H

802.11g
H

CHO1
2389.695 58.77 -15.23 74 46.52 27.15 16.68 | 31.58 | 250 286 P \%

2412MHz
2390 45.76 -8.24 54 33.49 27.15 16.69 | 31.57 | 250 286 A \%
* 2412 105.09 - - 92.75 27.19 16.72 | 31.57 | 250 286 P V
* 2412 95.1 - - 82.76 27.19 16.72 | 31.57 | 250 286 A \%
V
\%

1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
TEL : 886-3-327-3456 Page Number : Al of A3
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2.4GHz 2400~2483.5MHz
WIFI 802.11g (Harmonic @ 3m)

WIFI Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table Peak| Pol.
Ant. Limit Line Level Factor Loss | Factor | Pos Pos |Avg.
2 (MHz) (dBpV/m)| (dB) [(dBpV/m)|(dBpV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
4824 40.77 -33.23 74 56.53 31.36 10.43 | 57.55 100 0 P H
H
H
802.11g
H
CHoO1
4824 40.77 -33.23 74 56.53 31.36 10.43 | 57.55 100 0 P \Y
2412MHz
\Y,
\Y
\Y,
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
Note symbol
Fundamental Frequency which can be ignored. However, the level of any unwanted emissions shall not exceed the
*
level of the fundamental frequency.
! Test result is over limit line.
P/A Peak or Average
H/IV Horizontal or Vertical
TEL : 886-3-327-3456 Page Number : A2 of A3
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Report No. : FR890633C

A calculation example for radiated spurious emission is shown as below:

FAX : 886-3-328-4978

WIFI Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table |[Peak| Pol.
Ant. Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
2 (MHz) |(dBpV/m)| (dB) |(dBuV/m)|(dBuV)| (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)(HV)
802.11b 2390 55.45 | -1855 74 5451 | 3222 | 458 | 3586 | 103 | 308 P | H
CHO1
2412MHz 2390 43.54 -10.46 54 42.6 32.22 4.58 35.86 103 308 A H

1. Path Loss(dB) = Cable loss(dB) + Filter loss(dB) + Attenuator loss(dB)

2. Level(dBuV/m) =

Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)

3. Over Limit(dB) = Level(dBuV/m) — Limit Line(dBuV/m)

For Peak Limit @ 2390MHz:

1. Level(dBuV/m)

= Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)

= 32.22(dB/m) + 4.58(dB) + 54.51(dBuV) — 35.86 (dB)

= 55.45 (dBuV/m)

2. Over Limit(dB)

= Level(dBuV/m) — Limit Line(dBuV/m)

= 55.45(dBuV/m) — 74(dBuV/m)

= -18.55(dB)

For Average Limit @ 2390MHz:

1. Level(dBuV/m)

= Antenna Factor(dB/m) + Path Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)

= 32.22(dB/m) + 4.58(dB) + 42.6(dBuV) — 35.86 (dB)

= 43.54 (dBuV/m)

2. Over Limit(dB)

= Level(dBuV/m) — Limit Line(dBuV/m)

= 43.54(dBuV/m) — 54(dBuV/m)

= -10.46(dB)

Both peak and average measured complies with the limit line, so test result is “PASS”.

TEL : 886-3-327-3456 Page Number : A3 of A3
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Appendix B. Radiated Spurious Emission Plots

: ] . Temperature : 21~-25°C
Test Engineer : Jack Cheng, Lance Chiang, and Peter Liao
Relative Humidity : [56~62%
TEL : 886-3-327-3456 Page Number : BlofB4
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2.4GHz 2400~2483.5MHz

WIFI 802.11g (Band Edge @ 3m)

WIFI

2.4GHz 2400~2483.5MHz Band Edge @ 3m

Ant.

802.11g CHO1 2412MHz

Horizontal

Fundamental

vt gBuvm) et 2018.10.00 1 6Buvim) st 2018 1008
1 120
o o .
]
. / «
£ | PEAK_74
70| f 70|
5
- o e Mttt
P [ VNN PR O
x q
P P
S0 7m0, D 56 D a0 7a1s e oo oz o6z a7 o
reuency iz Heauency ke
site o3cHIZHY site o3cHIZ HY
Condition PEAK_BE_74 3m HORN_9120D_1328 HORIZONTAL Condition PEAK_74 3m HORN_9120D_1328 HORIZONTAL
Peak RBW:1000.000KHz VBW:3000.000KHz SWT:Auto RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
Detector Peak Detector Peak
Project 890633 Project 890033
Mode 3 Mode 3
Setting 1275 Serting 1275
e bate:2013.10.00 1 aBuvim) oate: 20181008
1 130
o o
w //—W wd
k! n
A 54
s0f T s0f - —
S PR R A v
5 5
P r
S0 730, ) D 0 i 2a1s L L N T T 00
Freuency i Heaiency ke
site < 03cHIZ-HY site < 03cHIZ-HY
Condition : AV6_BE_54 3m HORN_9120D_1328 HORTZONTAL Condition : AV6_54 3m HORN_9120D_1328 HORTZONTAL
Av {RBWA1000000KHz VBW:L000KHz SWTiAuto { RBW:1000.000KHz VBW:1000KHZ SWT:Auto
" Detector Peak Detector Peak
Project 890633 Project +890633
Mode Mode 3
Setting 1275 Serting 1275
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WIFI

2.4GHz 2400~2483.5MHz Band Edge @ 3m

Ant.

802.11g CHO1 2412MHz

Vertical

Fundamental

pp— Date 2018100 e Date 2018.10.09
130 130
o d .
P—
s / s
¥ | ok 4
7 n
; i
T S S A B e
50 I N B —
2 20
1o 1o
S0 3. B T 0. 400 Tits G0 e Teo 10 T 3 B0 oo 70w o
freaquency () reauency Oz
03CHIZ-HY it £03CHIZ-HY
Condition PEAK_BE_74 3m HORN_9120D,_1328 VERTICAL Condition PEAK_74 3m HORN_91200_1328 VERTICAL
Peak RBW:1000.000KHz VBW:3000.000KHz SWT:Auto  RBW:1000.000KHz VBW:3000.000KHz SWT:Auto
Detector Peak Detector  :Peak
Project 890633 Project 1890633
Mode 3 Mode i3
Setting 1275 Setting 11275
o Date: 2018:1000 ) gBovim) Date 20181009
130 120
1o 1
o) ]r/“ =~ a0
7o 1% o
/ VG 54
50| — 50| AN N S———
2 2
1o 1o
TR B D D 3405 it T T T o
roquency (i) roauoncy iz
site 03CHIZ-HY site £03CHIZ-HY
Condition AVG_BE_54 3m HORN_9120D,_1328 VERTICAL Condition ¢ AVG_54 3m HORN_91200_1328 VERTICAL
AV + RBW:1000.000KHz VBW:1000KHzZ SWT:Auto + RBW:1000.000KHz VBW:1000KHzZ SWT:Auto
. Detector  :Peak Detector  :Peak
Project 1890633 Project 1890633
Mode i3 Mode i3
Setting 11275 Setting 11275
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2.4GHz 2400~2483.5MHz
WIFI 802.11g (Harmonic @ 3m)

WIFI 2.4GHz 2400~2483.5MHz Harmonic @ 3m

Ant. 802.11g CHO1 2412MHz

2 Horizontal Vertical

vt 6BV oate: 20181000 i oate 2018.10.08
1 120
o o
o o
peat 74 pea 14
) 2
v 54 v 54
s P
1 .
x q
1o P
oo do06, G000, a000. Toooe, 72000, 74000 To0on,Touco. 70000, 22000, 25000 G99 doon, G000, 000, Tooon, 1200 7000 Toomn, Taudo. 20000, 22008, 75000
Frauency (Wi Freauency (i
Peak site 03cHIZ MY site o03cHIZHY
Condition PEAK_74 3m HORN_9120D_1328 HORIZONTAL Condition PEAK_74 3m HORN_9120D_1328 VERTICAL
Detector Peak Detector Peak
Project 890633 Project 890033
AV Mode 3 Mode 3
g. Setting 1275 Setting 1275
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Appendix C. Duty Cycle Plots

Duty VBW Duty
Antenna Band T(us 1/T(kHz .
Cycle(%) (us) (kHz) Setting Factor(dB)

2 802.11g 96.24 2048.000 0.49 1kHz 0.17

<Ant. 2>

802.119g

e s /N S ERE 2 ST e TP 32 n«m«

,? (
Date: 29.SEP.2018 06:47:06
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Appendix E. Original Report

Please refer to Sporton report number FR860615C as below.
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AR 1190
FCC RADIO TEST REPORT

FCCID . 2ABVH-INARI8B1

Equipment . Tablet

Brand Name : AAVA

Model Name : INARI8B-WIG-1

Applicant . Aava Mobile Oy

NAHKATEHTAANKATU 2 90130 OULU FINLAND
Manufacturer : Aava Mobile Oy
NAHKATEHTAANKATU 2 90130 OULU FINLAND

Standard . FCC Part 15 Subpart C 8§15.247

The product was received on Jun. 06, 2018 and testing was started from Jun. 13, 2018 and
completed on Aug. 24, 2018. We, SPORTON INTERNATIONAL INC., would like to declare that the
tested sample has been evaluated in accordance with the test procedures and has been in
compliance with the applicable technical standards.

The report must not be used by the client to claim product certification, approval, or endorsement by
TAF or any agency of government.

The test results in this report apply exclusively to the tested model / sample. Without written
approval of SPORTON INTERNATIONAL INC. EMC & Wireless Communications Laboratory, the test
report shall not be reproduced except in full.

-
Ll P T
-

#

Approved by: Joseph Lin

SPORTON INTERNATIONAL INC. EMC & Wireless Communications Laboratory
No. 52, Huaya 1st Rd., Guishan Dist., Taoyuan City, Taiwan (R.O.C.)
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History of this test report

Report No. Version Description Issued Date
FR860615C 01 Initial issue of report Sep. 11, 2018
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Summary of Test Result

Report Ref Std. Test ltems Result Remark
Clause Clause (PASS/FAIL)
3.1 15.247(a)(2) 6dB Bandwidth Pass -
3.1 2.1049 99% Occupied Bandwidth Reporting only -
3.2 15.247(b) Power Output Measurement Pass -
3.3 15.247(e) Power Spectral Density Pass -
Conducted Band Edges Pass -
3.4 15.247(d)
Conducted Spurious Emission Pass -
. . Under limit
35 15.247(d) Rad'atedSBi?gfsdg;Si;?gnRad'atEd Pass 1.03 dB at
P 2390.000 MHz
Under limit
3.6 15.207 AC Conducted Emission Pass 8.81 dB at
0.688 MHz
15.203 & .
3.7 15.247(b) Antenna Requirement Pass -
Reviewed by: Wii Chang
Report Producer: Nancy Yang
TEL : 886-3-327-3456 Page Number 1 4 of 85
FAX : 886-3-328-4978 Issued Date . Sep. 11, 2018
Report Template No.: BU5-FR15CWL AC MA Version 2.1 Report Version ;01
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1 General Description
1.1 Product Feature of Equipment Under Test

Product Feature

Equipment Tablet

Brand Name AAVA

Model Name INARI8BB-WIG-1

FCC ID 2ABVH-INARI8B1
NFC/GNSS

WLAN 11a/b/g/n HT20/HT40
WLAN 11ac VHT20/VHT40/VHTS80
Bluetooth BR/EDR/LE

EUT supports Radios application

HW Version RU

SW Version Windows 10

MFD 2018-04-26

EUT Stage Identical Prototype

Remark: The above EUT's information was declared by manufacturer.

Specification of Accessories
AC Adapter Brand Name PHIHONG Model Name AQ18A-59CFA
Battery Brand Name Aava Model Name AMME3735
USB Cable Brand Name PHIHONG Model Name UES-1001A160-R
TEL : 886-3-327-3456 Page Number : 50f 85
FAX : 886-3-328-4978 Issued Date : Sep. 11, 2018
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1.2 Product Specification of EqQuipment Under Test

Standards-related Product Specification

Tx/Rx Channel Frequency Range 802.11b/g/n : 2412 MHz ~ 2462 MHz

<Ant 1>

802.11b : 15.97 dBm (0.0395 W)
802.11g : 18.79 dBm (0.0757 W)
802.11n HT20 : 18.62 dBm (0.0728 W)
802.11n HT40: 16.91 dBm (0.0491 W)
<Ant 2>

802.11b : 15.15 dBm (0.0327 W)
Maximum Output Power to antenna 802.11g : 17.88 dBm (0.0614 W)
802.11n HT20: 17.86 dBm (0.0611 W)
802.11n HT40: 16.19 dBm (0.0416 W)
MIMO <Ant. 1 + 2>

802.11b : 18.04 dBm (0.0637 W)
802.11g : 20.64 dBm (0.1159 W)
802.11n HT20 : 20.69 dBm (0.1172 W)
802.11n HT40: 19.22 dBm (0.0836 W)

<Ant 1>

802.11b : 14.80MHz
802.11g : 16.70MHz
802.11n HT20: 17.85MHz
802.11n HT40 : 36.40MHz
<Ant 2>

802.11b : 14.10MHz
802.11g : 16.70MHz
802.11n HT20: 17.85MHz
802.11n HT40 : 36.60MHz
MIMO <Ant 1>

802.11b : 13.75MHz
802.11g : 16.65MHz
802.11n HT20: 17.85MHz
802.11n HT40 : 36.40MHz
MIMO <Ant 2>

802.11b : 13.65MHz
802.11g : 16.70MHz
802.11n HT20 : 17.80MHz
802.11n HT40 : 36.30MHz

99% Occupied Bandwidth

<Ant. 1>: Ceramic Antenna with gain 2.70 dBi

Antenna Type / Gain <Ant. 2>: Ceramic Antenna with gain 0.90 dBi

802.11b : DSSS (DBPSK / DQPSK / CCK)

Type of Modulation 802.11g/n : OFDM (BPSK / QPSK / 16QAM / 64QAM)

Ant. 1 Ant. 2
Antenna Function for Transmitter 802.11 big/n v v
802.11 b/g/n Vv Vv
MIMO

Note: MIMO Ant. 1+2 is a calculated result from sum of the power MIMO Ant. 1 and MIMO Ant. 2.
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1.3 Modification of EUT

No modifications are made to the EUT during all test items.

1.4 Testing Location

Sporton Lab is accredited to ISO 17025 by Taiwan Accreditation Foundation (TAF code : 1190) and the
FCC designation No. TW1190 under the FCC 2.948(e) by Mutual Recognition Agreement (MRA) in
FCC Test.

Test Site SPORTON INTERNATIONAL INC.

No.52, Huaya 1st Rd., Guishan Dist.,
Taoyuan City, Taiwan (R.O.C.)

TEL: +886-3-327-3456

FAX: +886-3-328-4978

Test Site Location

Sporton Site No.
THO5-HY CO05-HY 03CHO7-HY

Test Site No.

Note: The test site complies with ANSI C63.4 2014 requirement.
1.5 Applicable Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of the
following standards:

¢+ FCC Part 15 Subpart C §15.247

¢+ FCC KDB Publication No. 558074 D01 DTS Meas. Guidance v04

¢+ FCC KDB 662911 D01 Multiple Transmitter Output vO2r01.

+ ANSI C63.10-2013

Remark:

1. All test items were verified and recorded according to the standards and without any deviation
during the test.

2. This EUT has also been tested and complied with the requirements of FCC Part 15, Subpart B,
recorded in a separate test report.
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2 Test Configuration of Equipment Under Test

a. The EUT has been associated with peripherals and configuration operated in a manner tended to
maximize its emission characteristics in a typical application. Frequency range investigated:
conduction emission (150 kHz to 30 MHz), radiation emission (9 kHz to the 10th harmonic of the
highest fundamental frequency or to 40 GHz, whichever is lower). For radiated measurement,
pre-scanned in three orthogonal panels, X, Y, Z. The worst cases (Y Plane for Ant. 1, X Plane for

Ant. 2 and Ant. 1+2 ) were recorded in this report.

b. AC power line Conducted Emission was tested under maximum output power.

2.1 Carrier Frequency and Channel

Frequency Band Channel (T\;eHci) Channel I(:II/Ie:z.)
1 2412 7 2442
2 2417 8 2447
2400-2483.5 MHz 3 2422 ° 2452
4 2427 10 2457
5 2432 11 2462
6 2437
TEL : 886-3-327-3456 Page Number : 8 of 85
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2.2 Test Mode

Final test modes are considering the modulation and worse data rates as below table.

Single Antenna

Modulation Data Rate
802.11b 1 Mbps
802.11g 6 Mbps
802.11n HT20 MCSO0
802.11n HT40 MCSO0
MIMO Antenna
Modulation Data Rate
802.11b 1 Mbps
802.11g 6 Mbps
802.11n HT20 MCSO0
802.11n HT40 MCSO0
Test Cases
AC ) _
Mode 1. WLAN (2.4GHz) Link + Bluetooth Link + USB Cable (Type C) + Adapter +
Conducted
- GPS Rx + NFC On
Emission
TEL : 886-3-327-3456 Page Number : 9 of 85
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<Ant. 1>

802.11b mode

Power vs. Channel Average Power vs. Data Rate
Frequency | Data Rate (bps) Data Rate (bps)
Channel
(MHz) iM Channel 2M 5.5M 11M
Duty Cycle (%) 98.56 98.73 98.36 97.01
CHO1 2412 13.21
CH 06 2437 13.24 CH 06 13.10 13.17 13.23
CH11 2462 13.20
802.11b mode
Power vs. Channel Peak Power vs. Data Rate
Frequency | Data Rate (bps) Data Rate (bps)
Channel Channel
(MHz) 1M 2M 5.5M 11M
CHO1 2412 15.86
CH 06 2437 15.97 CH 06 15.86 15.95 15.96
CH11 2462 15.85
802.11g mode
Power vs. Channel Average Power vs. Data Rate
Frequency | Data Rate (bps) Data Rate (bps)
Channel
(MHz) 6M Channel 9M 12M 18M 24M 36M 48M 54M
Duty Cycle (%) 97.14 97.16 | 97.20 | 95.05 | 94.29 | 92.78 | 89.47 | 81.33
CHO1 2412 13.23
CH 06 2437 13.14 CHO1 13.18 | 13.20 | 13.22 | 11.91 | 11.98 | 11.54 | 11.16
CH11 2462 13.22
802.11g mode
Power vs. Channel Peak Power vs. Data Rate
Frequency | Data Rate (bps) Data Rate (bps)
Channel Channel
(MHz) 6M 9M 12M 18M 24M 36M 48M 54M
CHO1 2412 18.79
CH 06 2437 18.54 CHO1 18.65 | 18.61 | 18.60 | 18.68 | 18.75 | 18.71 | 18.74
CH11 2462 18.52
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802.11n HT20 mode

Power vs. Channel

Average Power vs. Data Rate

Frequency MCS Index MCS Index
Channel
(MHz) MCSO0 Channel | MCS1 | MCS2 | MCS3 | MCS4 | MCS5 | MCS6 | MCS7
Duty Cycle (%) 97.94 97.03 | 94.29 | 93.98 | 91.58 | 90.67 | 89.71 | 87.30
CH 01 2412 13.14
CH 06 2437 13.02 CHO1 13.09 | 13.13 | 11.95 | 11.91 | 1145 | 10.71 | 7.49
CH11 2462 13.07
802.11n HT20 mode
Power vs. Channel Peak Power vs. Data Rate
Frequency MCS Index MCS Index
Channel Channel
(MHz) MCSO0 MCS1 | MCS2 | MCS3 | MCS4 | MCS5 | MCS6 | MCS7
CH 01 2412 18.62
CH 06 2437 18.45 CH 01 18.50 | 18.61 | 18.61 | 18.61 | 18.61 | 18.60 | 18.61
CH11 2462 18.54
802.11n HT40 mode
Power vs. Channel Average Power vs. Data Rate
Frequency MCS Index MCS Index
Channel
(MHz) MCSO0 Channel | MCS1 | MCS2 | MCS3 | MCS4 | MCS5 | MCS6 | MCS7
Duty Cycle (%) 96.91 94.57 | 91.21 | 89.04 | 86.79 | 84.27 | 80.95 | 80.00
CH 03 2422 13.17
CH 06 2437 13.05 CH 03 11.44 | 11.60 | 10.47 | 10.38 | 9.88 8.98 6.83
CH 09 2452 13.12
802.11n HT40 mode
Power vs. Channel Peak Power vs. Data Rate
Frequency MCS Index MCS Index
Channel Channel
(MHz) MCSO0 MCS1 [ MCS2 | MCS3 | MCS4 | MCS5 | MCS6 | MCS7
CH 03 2422 16.91
CH 06 2437 16.78 CH 03 16.68 | 16.81 | 16.75 | 16.90 | 16.75 | 16.70 | 16.70
CH 09 2452 14.58
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<Ant. 2>
802.11b mode
Power vs. Channel Average Power vs. Data Rate
Frequency | Data Rate (bps) Data Rate (bps)
Channel
(MHz) iM Channel 2M 5.5M 11M
Duty Cycle (%) 98.56 98.73 98.36 96.99
CHO1 2412 12.40
CH 06 2437 12.34 CHO1 12.28 12.37 12.38
CH11 2462 12.37
802.11b mode
Power vs. Channel Peak Power vs. Data Rate
Frequency | Data Rate (bps) Data Rate (bps)
Channel Channel
(MHz) iM 2M 5.5M 11M
CHO1 2412 15.15
CH 06 2437 15.02 CHO1 15.14 15.14 15.14
CH11 2462 15.14
802.11g mode
Power vs. Channel Average Power vs. Data Rate
Frequency | Data Rate (bps) Data Rate (bps)
Channel
(MHz) 6M Channel 9M 12M 18M 24M 36M 48M 54M
Duty Cycle (%) 97.14 97.16 | 97.20 | 95.89 | 94.29 | 91.84 | 90.67 | 88.41
CHO1 2412 12.38
CH 06 2437 12.27 CHO1 12.24 | 12.17 | 12.23 | 11.01 | 10.92 | 10.51 | 9.78
CH11 2462 12.30
802.11g mode
Power vs. Channel Peak Power vs. Data Rate
Frequency | Data Rate (bps) Data Rate (bps)
Channel Channel
(MHz) 6M 9M 12M 18M 24M 36M 48M 54M
CHO1 2412 17.88
CH 06 2437 17.33 CHO1 17.70 | 17.74 | 17.70 | 17.70 | 17.75 | 17.75 | 17.74
CH11 2462 17.55
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802.11n HT20 mode

Power vs. Channel

Average Power vs. Data Rate

Frequency MCS Index MCS Index
Channel
(MHz) MCSO0 Channel | MCS1 | MCS2 | MCS3 | MCS4 | MCS5 | MCS6 | MCS7
Duty Cycle (%) 97.94 97.00 | 95.65 | 94.03 | 92.47 | 89.33 | 88.24 | 88.19
CH 01 2412 12.33
CH 06 2437 12.15 CH 01 12.11 | 12.09 | 10.88 | 10.90 | 10.97 | 9.75 | 7.00
CH11 2462 12.20
802.11n HT20 mode
Power vs. Channel Peak Power vs. Data Rate
Frequency MCS Index MCS Index
Channel Channel
(MHz) MCSO0 MCS1 | MCS2 | MCS3 | MCS4 | MCS5 | MCS6 | MCS7
CH 01 2412 17.86
CH 06 2437 17.33 CH 01 17.80 | 17.76 | 17.74 | 17.81 | 17.81 | 17.74 | 17.85
CH11 2462 17.66
802.11n HT40 mode
Power vs. Channel Average Power vs. Data Rate
Frequency MCS Index MCS Index
Channel
(MHz) MCSO0 Channel | MCS1 | MCS2 | MCS3 | MCS4 | MCS5 | MCS6 | MCS7
Duty Cycle (%) 95.92 93.80 | 91.21 | 90.41 | 87.04 | 83.33 | 82.93 | 80.77
CH 03 2422 12.27
CH 06 2437 12.03 CH 03 10.64 | 10.81 | 9.49 9.15 8.97 8.14 6.45
CH 09 2452 12.10
802.11n HT40 mode
Power vs. Channel Peak Power vs. Data Rate
Frequency MCS Index MCS Index
Channel Channel
(MHz) MCSO0 MCS1 [ MCS2 | MCS3 | MCS4 | MCS5 | MCS6 | MCS7
CH 03 2422 16.19
CH 06 2437 15.74 CH 03 16.07 | 16.18 | 16.15 | 16.07 | 16.05 | 16.10 | 16.16
CH 09 2452 16.11
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MIMO<AnNt. 1 + 2>

802.11b mode

Power vs. Channel

Average Power vs. Data Rate

Frequency | Data Rate (bps) Data Rate (bps)
Channel Channel
(MHz) 1M 2M 5.5M 11M
CH 01 2412 15.27
CH 06 2437 15.16 CH 01 15.22 15.26 15.26
CH11 2462 15.21
802.11b mode
Power vs. Channel Peak Power vs. Data Rate
Frequency | Data Rate (bps) Data Rate (bps)
Channel Channel
(MHz) 1M 2M 5.5M 11M
CH 01 2412 18.04
CH 06 2437 17.81 CH 01 17.96 18.00 18.00
CH11 2462 17.90
802.11g mode
Power vs. Channel Average Power vs. Data Rate
Frequency | Data Rate (bps) Data Rate (bps)
Channel Channel
(MHz) 6M oM 12M 18M 24M 36M 48M 54M
CH 01 2412 15.35
CH 06 2437 15.26 CH 01 15.25 | 14.68 | 14.69 | 13.64 | 13.72 | 13.24 | 12.64
CH11 2462 15.33
802.11g mode
Power vs. Channel Peak Power vs. Data Rate
Frequency | Data Rate (bps) Data Rate (bps)
Channel Channel
(MHz) 6M oM 12M 18M 24M 36M 48M 54M
CH 01 2412 20.64
CH 06 2437 20.31 CH 01 20.55 | 20.22 | 20.20 | 20.49 | 20.55 | 20.50 | 20.47
CH11 2462 20.59
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802.11n HT20 mode

Power vs. Channel

Average Power vs. Data Rate

Frequency MCS Index MCS Index
Channel Channel
(MHz) MCSO0 MCS1 | MCS2 | MCS3 | MCS4 | MCS5 | MCS6 | MCS7
CH 01 2412 15.27
CH 06 2437 15.07 CH 10 14.63 | 14.62 | 13.89 | 13.67 | 13.38 | 12.73 | 9.51
CH11 2462 15.15
802.11n HT20 mode
Power vs. Channel Average Power vs. Data Rate
Frequency MCS Index MCS Index
Channel Channel
(MHz) MCSO0 MCS1 | MCS2 | MCS3 | MCS4 | MCS5 | MCS6 | MCS7
CH 01 2412 20.69
CH 06 2437 20.48 CH 10 20.15 | 20.16 | 20.67 | 20.66 | 20.65 | 20.63 | 20.68
CH11 2462 20.60
802.11n HT40 mode
Power vs. Channel Average Power vs. Data Rate
Frequency MCS Index MCS Index
Channel Channel
(MHz) MCSO0 MCS1 [ MCS2 | MCS3 | MCS4 | MCS5 | MCS6 | MCS7
CH 03 2422 15.08
CH 06 2437 15.13 CH 09 13.35 | 13.50 | 12,56 | 12.50 | 12.19 | 11.26 | 8.80
CH 09 2452 15.19
802.11n HT40 mode
Power vs. Channel Peak Power vs. Data Rate
Frequency MCS Index MCS Index
Channel Channel
(MHz) MCSO0 MCS1 [ MCS2 | MCS3 | MCS4 | MCS5 | MCS6 | MCS7
CH 03 2422 18.91
CH 06 2437 18.84 CH 09 18.98 | 19.06 | 19.20 | 19.14 | 19.18 | 19.18 | 19.10
CH 09 2452 19.22
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2.3 Connection Diagram of Test System

<WLAN Tx Mode>

120Vac/60Hz
EUT
(Adapter)

EUT
(USB Cable)

EUT

<AC Conducted Emission Mode>

120WacB0Hz
EUT
(Adapber)

EUT
|:| {USE Cable)
Bluetoalh
Earphone
EUT WLAN AP
Notebook
GPS Station
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2.4 Support Unit used in test configuration and system

Item |Equipment Trade Name [Model Name |FCC ID Data Cable (Power Cord

1. |GPS Station Pendulum GSG-54 N/A N/A Unshielded, 1.8 m
2. |Bluetooth Earphone |Sony Ericsson |MW®600 PY7DDA-2029 N/A N/A

3. |WLANAP ASUS RT-AC66U MSQ-RTAC66U |N/A Unshielded, 1.8 m

AC I/P:
4. |Notebook DELL Latitude E6320 Z;i;:: |/:cc ID: [N/A ggsgffed’ Lam
QDS-BRCM1054 Shieldea, 1.8m

5. |SD Card SanDisk MicroSD HC FCC DoC N/A N/A

2.5 EUT Operation Test Setup

The RF test items, utility “DRTU” was installed in Notebook which was programmed in order to make
the EUT get into the engineering modes to provide channel selection, power level, data rate and the

application type and for continuous transmitting signals.

2.6

For all conducted test items:

Measurement Results Explanation Example

The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator factor

between EUT conducted output port and spectrum analyzer. With the offset compensation, the

spectrum analyzer reading level is exactly the EUT RF output level.

Example:

The spectrum analyzer offset is derived from RF cable loss and attenuator factor.

Offset = RF cable loss + attenuator factor.

Following shows an offset computation example with cable loss 4.2 dB and 10dB attenuator.

Offset(dB) = RF cable loss(dB) + attenuator factor(dB).

=4.2+10 = 14.2 (dB)
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3 Test Result
3.1 6dB and 99% Bandwidth Measurement
3.1.1Limit of 6dB and 99% Bandwidth

The minimum 6 dB bandwidth shall be at least 500 kHz.

3.1.2Measuring Instruments

See list of measuring equipment of this test report.

3.1.3Test Procedures

1. The testing follows FCC KDB Publication No. 558074 DTS D01 Meas. Guidance v04.

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each measurement.

3.  Setto the maximum power setting and enable the EUT transmit continuously.

4. Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 100 kHz.
Set the Video bandwidth (VBW) = 300 kHz. In order to make an accurate measurement. The 6
dB bandwidth must be greater than 500 kHz.

5.  For 99% Bandwidth Measurement, the spectrum analyzer's resolution bandwidth (RBW) is set
1-5% of the emission bandwidth and set the Video bandwidth (VBW) = 3 * RBW.

6. Measure and record the results in the test report.

3.1.4Test Setup

Spectrum Analyzer EUT
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3.1.5Test Result of 6dB and 99% Occupied Bandwidth

Temperature : 21~25C
Test Engineer : [Rebecca Li, Luffy Lin, and Derek Hsu
Relative Humidity : 51~54%
2.4GHz Band
0 .
Mod. g::: NTX | CH. (FMrquZ) e O(C“(/:'lﬁgl)ed o G?SHBZ\)N Gi?m?tw Pass/Fail
(MHz)
Ant 1 Ant 2 Ant 1 Ant 2

11b | IMbps | 1 | 1 | 2412 13.65 13.60 10.08 10.08 0.50 Pass

11b | IMbps | 1 6 2437 13.85 14.10 10.08 10.08 0.50 Pass

11b | IMbps | 1 | 11| 2462 14.80 13.55 10.04 10.08 0.50 Pass

11g | 6Mbps | 1 1 2412 16.60 16.65 15.24 15.11 0.50 Pass

11g | 6Mbps | 1 6 2437 16.70 16.70 15.28 15.08 0.50 Pass

11g [ 6Mbps | 1 | 11 | 2462 16.60 16.50 15.04 15.42 0.50 Pass
HT20| MCSO | 1 1 2412 17.85 17.80 15.12 15.92 0.50 Pass
HT20| MCSO | 1 6 2437 17.80 17.85 15.28 15.04 0.50 Pass
HT20| MCSO | 1 | 11| 2462 17.70 17.70 15.06 15.28 0.50 Pass
HT40| MCSO | 1 | 3 | 2422 36.30 36.20 33.84 32.59 0.50 Pass
HT40| MCSO | 1 | 6 | 2437 36.40 36.60 35.00 35.12 0.50 Pass
HT40| MCSO | 1 9 2452 36.20 36.20 35.10 33.90 0.50 Pass

11b | IMbps | 2 1 2412 13.60 13.60 11.04 10.08 0.50 Pass

11b | IMbps | 2 6 2437 13.75 13.65 10.02 10.04 0.50 Pass

11b | IMbps | 2 | 11 | 2462 13.50 13.55 10.08 10.08 0.50 Pass

11g | 6Mbps | 2 1 2412 16.65 16.65 15.32 15.04 0.50 Pass

11g | 6Mbps | 2 6 2437 16.65 16.70 15.12 15.12 0.50 Pass

11g | 6Mbps | 2 | 11 | 2462 16.55 16.60 15.31 15.13 0.50 Pass
HT20| MCSO | 2 1 2412 17.80 17.75 15.88 15.08 0.50 Pass
HT20| MCSO | 2 6 2437 17.85 17.80 15.08 15.52 0.50 Pass
HT20| MCSO | 2 | 11| 2462 17.70 17.75 15.13 13.88 0.50 Pass
HT40| MCSO | 2 3 2422 36.30 36.20 33.84 32.56 0.50 Pass
HT40| MCSO | 2 6 2437 36.40 36.30 35.04 35.08 0.50 Pass
HT40| MCSO | 2 | 9 | 2452 36.20 36.30 33.78 33.80 0.50 Pass
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Maximum 99% Occupied Bandwidth
& S

Ref 20 dBm «Att 20 dB SWT 5 ms Ref 20 dBm ~Att 20 dB sw

Stifer Z4]7 am 70 orfffer 24]7 am
1 = 1 [~ ]

M M

= s iFsl FE P ==

» Iy — uL\ ) Y\

o 80
Center 2.437 GHz 2 mHZ/ Span 20 MHz Center 2.437 GHz 10 MHzZ/ Span 100 MHz
Date: 23.JUL.2018 04:23:48 Date: 26.JUL.2018 06:23:44

Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.
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3.2 Output Power Measurement

3.2.1Limit of Output Power

For systems using digital modulation in the 2400-2483.5MHz, the limit for peak output power is
30dBm. If transmitting antenna with directional gain greater than 6dBi is used, the peak output power
from the intentional radiator shall be reduced below the above stated value by the amount in dB that
the directional gain of the antenna exceeds 6 dBi. In case of point-to-point operation, the limit has to
be reduced by 1dB for every 3dB that the directional gain of the antenna exceeds 6dBi.

3.2.2Measuring Instruments

See list of measuring equipment of this test report.

3.2.3Test Procedures

1.

For Peak Power, the testing follows the Measurement Procedure of FCC KDB No. 558074 DTS
D01 Meas. Guidance v04 section 9.1.3 PKPM1 Peak power meter method.

For Average Power, the testing follows the Measurement Procedure of FCC KDB No. 558074
DTS D01 Meas. Guidance v04 section 9.2.3.1 Method AVGPM.

The RF output of EUT was connected to the power meter by RF cable and attenuator. The path
loss was compensated to the results for each measurement.

Set to the maximum power setting and enable the EUT transmit continuously.

Measure the conducted output power and record the results in the test report.

For MIMO mode, calculation method follows FCC KDB 662911 D01 Multiple Transmitter Output
v02r01.

3.2.4Test Setup

= [

Attenuator
Power Meter i EUT
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3.2.5Test Result of Peak Output Power (Reporting Only)

Temperature : 21~25C
Test Engineer : Rebecca Li, Luffy Lin, and Derek Hsu
Relative Humidity : |51~54%
2.4GHz Band
Peak Conducted EIRP
Conducted Power DG =IRP Power
Mod. bata NTX|CH. Freq. Power Limit (dBi) Fower Limit
Rate (MHz) (@Bm) (@Bm) (dBm) (@Bm)
Ant1[Ant2| SUM |Ant1|Ant2|Ant1[Ant2|Ant1|Ant2|Ant1l|Ant2
11b |{1Mbps| 1 | 1 | 2412 |15.86|15.15 - 30.00|30.00 | 2.70 | 0.90 | 18.56 | 16.05 | 36.00 | 36.00
11b |1Mbps| 1 | 6 | 2437 |15.97|15.02| - |30.00|30.00| 2.70 | 0.90 |18.67 | 15.92 | 36.00 | 36.00
11b |1Mbps| 1 |11 |2462|15.85|15.14| - |30.00|30.00| 2.70 | 0.90 | 18.55|16.04 | 36.00 | 36.00
11g (6Mbps| 1 | 1 [2412|18.79|17.88| - |30.00|30.00(2.70 | 0.90 |21.49|18.78 | 36.00 | 36.00
11g |6Mbps| 1 | 6 |2437|18.54|17.33| - |30.00|30.00|2.70 | 0.90 |21.24|18.23|36.00 | 36.00
11g |6Mbps| 1 |11 |2462 |18.52|17.55 - 30.00|30.00 | 2.70 | 0.90 | 21.22|18.45| 36.00 | 36.00
HT20|MCSO| 1 | 1 [2412(18.62|17.86 - 30.00|30.00 | 2.70 | 0.90 | 21.32|18.76 | 36.00 | 36.00
HT20|MCSO| 1 | 6 [2437(18.45|17.33 - 30.00|30.00 | 2.70 | 0.90 | 21.15|18.23 | 36.00 | 36.00
HT20|MCSO| 1 |11 |2462(18.54|17.66 - 30.00|30.00 | 2.70 | 0.90 | 21.24 | 18.56 | 36.00 | 36.00
HT40|MCSO| 1 | 3 |2422|16.91|16.19| - [30.00|30.00|2.70 | 0.90 |19.61|17.09|36.00|36.00
HT40|MCSO| 1 | 6 |2437|16.78|15.74| - [30.00|30.00|2.70 | 0.90 | 19.48|16.64 | 36.00 | 36.00
HT40{MCSO| 1 | 9 |2452(14.58|16.11| - |30.00|30.00|2.70 | 0.90 |17.28|17.01|36.00 | 36.00
11b |1Mbps| 2 | 1 | 2412 |15.06|14.94|18.01 30.00 2.70 20.71 36.00
11b |1Mbps| 2 | 6 | 2437 |14.72|14.88|17.81 30.00 2.70 20.51 36.00
11b |1Mbps| 2 |11 | 2462 |14.83|15.00|17.93 30.00 2.70 20.63 36.00
11g |6Mbps| 2 | 1 | 2412 (17.54|17.72|20.64 30.00 2.70 23.34 36.00
11g |6Mbps| 2 | 6 | 2437 (17.33|17.26|20.31 30.00 2.70 23.01 36.00
11g |6Mbps| 2 |11 |2462 |17.51|17.64|20.59 30.00 2.70 23.29 36.00
HT20{MCSO| 2 | 1 [2412|17.50|17.85|20.69 30.00 2.70 23.39 36.00
HT20{MCSO| 2 | 6 [2437|17.39|17.54|20.48 30.00 2.70 23.18 36.00
HT20{|MCSO| 2 |11 |2462(17.58|17.60 |20.60 30.00 2.70 23.30 36.00
HT40{MCSO| 2 | 3 [2422|15.75|16.04|18.91 30.00 2.70 21.61 36.00
HT40{|MCSO| 2 | 6 |2437(15.66|16.00 |18.84 30.00 2.70 21.54 36.00
HT40{MCSO| 2 | 9 [ 2452 |16.06|16.36|19.22 30.00 2.70 21.92 36.00
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3.2.6 Test Result of Average output Power

Temperature : 21~25C
Test Engineer : Rebecca Li, Luffy Lin, and Derek Hsu
Relative Humidity :  [51~54%
2.4GHz Band
Duty Factor Average Conducted Power
Mod. bata NTX | CH. Freq. (dB) (dBm)
Rate (MHz)
Ant 1 Ant 2 Ant 1 Ant 2 SUM
11b [ IMbps | 1 1 2412 0.06 0.06 13.21 12.40
11b | IMbps | 1 6 2437 0.06 0.06 13.24 12.34
11b [ IMbps | 1 | 11 2462 0.06 0.06 13.20 12.37
11g | 6Mbps | 1 1 2412 0.13 0.13 13.23 12.38
11g | 6Mbps | 1 6 2437 0.13 0.13 13.14 12.27
11g [ 6Mbps | 1 | 11 2462 0.13 0.13 13.22 12.30
HT20| MCSO | 1 1 2412 0.09 0.09 13.14 12.33 )
HT20| MCSO | 1 6 2437 0.09 0.09 13.02 12.15
HT20| MCSO | 1 | 11 2462 0.09 0.09 13.07 12.20
HT40| MCSO | 1 3 2422 0.14 0.18 13.17 12.27
HT40| MCSO | 1 6 2437 0.14 0.18 13.05 12.03
HT40| MCSO | 1 9 2452 0.14 0.18 13.12 12.10
11b | IMbps | 2 1 2412 0.04 0.06 12.18 12.34 15.27
11b | 1Mbps | 2 6 2437 0.04 0.06 12.02 12.27 15.16
11b [ IMbps | 2 | 11 2462 0.04 0.06 12.10 12.30 15.21
11g | 6Mbps | 2 1 2412 0.13 0.13 12.32 12.36 15.33
11g | 6Mbps | 2 6 2437 0.13 0.13 12.24 12.26 15.26
11g [ 6Mbps | 2 | 11 2462 0.13 0.13 12.29 12.34 15.35
HT20| MCSO | 2 1 2412 0.09 0.14 12.12 12.39 15.27
HT20| MCSO | 2 6 2437 0.09 0.14 12.02 12.09 15.07
HT20| MCSO | 2 | 11 2462 0.09 0.14 12.10 12.18 15.15
HT40| MCSO | 2 3 2422 0.18 0.18 11.92 12.21 15.08
HT40| MCSO | 2 6 2437 0.18 0.18 11.98 12.25 15.13
HT40| MCSO | 2 9 2452 0.18 0.18 12.03 12.33 15.19
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3.3 Power Spectral Density Measurement

3.3.1Limit of Power Spectral Density

The peak power spectral density shall not be greater than 8dBm in any 3kHz band at any time interval

of continuous transmission.

3.3.2Measuring Instruments

See list of measuring equipment of this test report.

3.3.3Test Procedures

1. The testing follows Measurement Procedure 10.2 Method PKPSD of FCC KDB Publication No.
558074 D01 DTS Meas. Guidance v04

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each measurement.

Set to the maximum power setting and enable the EUT transmit continuously.

4. Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 3 kHz.
Video bandwidth VBW = 10 kHz In order to make an accurate measurement, set the span to 1.5
times DTS Channel Bandwidth. (6dB BW)

5. Detector = peak, Sweep time = auto couple, Trace mode = max hold, Allow trace to fully
stabilize. Use the peak marker function to determine the maximum power level.

6. Measure and record the results in the test report.

7. For MIMO mode, calculation method follows FCC KDB 662911 D01 Multiple Transmitter Output
v02r01.

If measurements performed using method (2) plus 10 log (N) exceeds the emission limit, the
test should choose method (1) before declaring that the device fails the emission limit.

Method (1): Measure and sum the spectra across the outputs.

The total final Power Spectral Density is from a device with 2 transmitter outputs. The spectrum
measurements of the individual outputs are all performed with the same span and number of
points, the spectrum value in the first spectral bin of output 1 is summed with that in the first
spectral bin of output 2 to obtain the value for the first frequency bin of the summed spectrum.
Method (2): Measure and add 10 log (N) dB, where N is the number of outputs. (N=2)
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3.3.4Test Setup

ale o
Spectrum Analyzer EUT
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3.3.5Test Result of Power Spectral Density

: ) ] Temperature : 21~25C

Test Engineer : Rebecca Li, Luffy Lin, and Derek Hsu
Relative Humidity : |51~54%
2.4GHz Band
Peak PSD
Peak PSD DG
: Limit
Data Freq. (dBm/3kHz) (dBi) _
Mod. NTX|CH. (dBm/3kHz) | Pass/Fail
Rate (MHz)
Worse +
Ant 1 Ant 2 Antl | Ant2 | Antl | Ant2
3.01

11b [1Mbps| 1 | 1 | 2412 | -9.86 -10.64 - 2.70 0.90 8.00 8.00 Pass
11b |1Mbps| 1 | 6 | 2437 | -10.07 | -10.54 - 2.70 0.90 8.00 8.00 Pass
11b |1Mbps| 1 | 11| 2462 | -10.28 | -11.21 - 2.70 0.90 8.00 8.00 Pass
11g |6Mbps| 1 | 1 | 2412 | -11.76 | -13.00 - 2.70 0.90 8.00 8.00 Pass
11g |6Mbps| 1 | 6 | 2437 | -12.24 | -13.11 - 2.70 0.90 8.00 8.00 Pass
11g |[6Mbps| 1 | 11| 2462 | -10.99 | -12.13 - 2.70 0.90 8.00 8.00 Pass
HT20|MCSO| 1 | 1 | 2412 | -12.38 | -13.23 - 2.70 0.90 8.00 8.00 Pass
HT20|MCSO| 1 | 6 | 2437 | -12.77 | -13.08 - 2.70 0.90 8.00 8.00 Pass
HT20| MCSO| 1 | 11| 2462 | -12.07 | -13.00 - 2.70 0.90 8.00 8.00 Pass
HT40|MCSO| 1 | 3 | 2422 | -14.46 | -16.17 - 2.70 0.90 8.00 8.00 Pass
HT40|MCSO| 1 | 6 | 2437 | -16.24 | -16.42 - 2.70 0.90 8.00 8.00 Pass
HT40/MCSO| 1 | 9 | 2452 | -15.74 | -16.08 - 2.70 0.90 8.00 8.00 Pass
11b |1Mbps| 2 | 1 | 2412 | -11.87 | -10.43 -7.42 4.86 8.00 Pass
11b |1Mbps| 2 | 6 | 2437 | -11.26 -10.40 -7.39 4.86 8.00 Pass
11b [1Mbps| 2 | 11| 2462 | -11.84 | -10.33 -7.32 4.86 8.00 Pass
11g |[6Mbps| 2 | 1 | 2412 | -12.81 | -12.84 -9.80 4.86 8.00 Pass
11g |6Mbps| 2 | 6 | 2437 | -13.21 | -12.07 -9.06 4.86 8.00 Pass
11g |6Mbps| 2 | 11| 2462 | -12.33 | -13.49 -9.32 4.86 8.00 Pass
HT20|MCSO| 2 | 1 | 2412 | -13.07 | -12.31 -9.30 4.86 8.00 Pass
HT20|MCSO| 2 | 6 | 2437 | -12.87 | -13.01 -9.86 4.86 8.00 Pass
HT20| MCSO | 2 | 11| 2462 | -13.33 | -13.35 | -10.32 4.86 8.00 Pass
HT40|MCSO| 2 | 3 | 2422 | -16.06 | -15.76 | -12.75 4.86 8.00 Pass
HT40{MCS0O| 2 | 6 | 2437 | -16.97 | -16.90 | -13.89 4.86 8.00 Pass
HT40{MCSO| 2 | 9 | 2452 | -15.08 | -16.15 | -12.07 4.86 8.00 Pass
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Worst Case Power Density (dBm/3kHz)
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3.4 Conducted Band Edges and Spurious Emission Measurement

3.4.1Limit of Conducted Band Edges and Spurious Emission Measurement

In any 100 kHz bandwidth outside of the authorized frequency band, the emissions which fall in the
non-restricted bands shall be attenuated at least 20 dB / 30dB relative to the maximum PSD level in

100 kHz by RF conducted measurement.

3.4.2Measuring Instruments

See list of measuring equipment of this test report.

3.4.3Test Procedures

=

The testing follows FCC KDB Publication No. 558074 D01 DTS Meas. Guidance vO4.

n

The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The

path loss was compensated to the results for each measurement.

Set to the maximum power setting and enable the EUT transmit continuously.

4. Set RBW =100 kHz, VBW=300 kHz, Peak Detector. Unwanted Emissions measured in any 100
kHz bandwidth outside of the authorized frequency band shall be attenuated by at least 20 dB
relative to the maximum in-band peak PSD level in 100 kHz when maximum peak conducted
output power procedure is used. If the transmitter complies with the conducted power limits
based on the use of RMS averaging over a time interval, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB per 15.247(d).

5. Measure and record the results in the test report.

6. The RF fundamental frequency should be excluded against the limit line in the operating

frequency band.

3.4.4Test Setup

als o
Spectrum Analyzer EUT
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3.4.5Test Result of Conducted Band Edges and Spurious Emission

Number of TX = 1, Ant. 1 (Measured)

Number of TX |1 Ant. : 1
Test Mode : 802.11b Temperature : 21~25C
Test Band : 2.4GHz Low Relative Humidity : (51~54%

Test Channel : |01

Test Engineer :

Rebecca Li, Luffy Lin, and
Derek Hsu

100kHz PSD reference Level

Channel Plot
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Number of TX |1 Ant. : 1

Test Mode : 802.11b Temperature : 21~25C

Test Band : 2.4GHz Mid Relative Humidity : |51~54%

Test Channel : |06 Test Engineer : Rebecca L, Luffy Lin, and
Derek Hsu

100kHz PSD reference Level

I
-
3
=
3

== A= el ot i~
o / M\ A,

Date: 19.JUL.2018 07:05:20

Spurious Emission 30MHz~3GHz Spurious Emission 2GHz~25GHz
=), ==
- “ R R |
ey Uik ‘.Lv. Kbl siibig LIV 117 il e, ] g

Stop 3 GHz Start 2 GHz

Date: 19.JUL.2018 07:07:28 Date: 19.JUL.2018 07:08:14

TEL : 886-3-327-3456 Page Number : 30 of 85

FAX : 886-3-328-4978 Issued Date : Sep. 11, 2018
Report Template No.: BU5-FR15CWL AC MA Version 2.1 Report Version ;01



ssamonas. FCC RADIO TEST REPORT

Report No. : FR860615C

Number of TX |1 Ant. : 1
Test Mode : 802.11b Temperature : 21~25C
Test Band : 2.4GHz High Relative Humidity : |51~54%
Test Channel : (11 Test Engineer : Rebecca L, Luffy Lin, and
Derek Hsu
100kHz PSD reference Level Channel Plot
® ... , % .
bttt fes | L dan A8
| e/ v Y , \
e V[ fh
i W Lo ,.,:‘F_:{ el ey &,

Date: 19.JUL.2018 07:12:35

Date: 19.JUL.2018 07:12:57

Spurious Emission 30MHz~3GHz

Spurious Emission 2GHz~25GHz

Ret 20 a Ace 10 am
TRCTE T T
-
-1
SYTTAON RS FEGI PSSP IPUUNUTS 1S SO AU SO gy L ot
o i rdetrodd 5
ac
s " P

Date: 19.JUL.2018 07:13:55

Ref 20 a At o am
orr za[7 o
=

L
I ——
| JOPN AL ok b b gt s " r‘J\M
80

rrrrrrrrr G op GH

Date: 19.JUL.2018 07:14:24

TEL : 886-3-327-3456
FAX : 886-3-328-4978
Report Template No.: BU5-FR15CWL AC MA Version 2.1

Page Number : 31 0f 85
Issued Date : Sep. 11, 2018
Report Version ;01



ssamonas. FCC RADIO TEST REPORT

Report No. : FR860615C

Number of TX |1 Ant. : 1
Test Mode : 802.11¢g Temperature : 21~25C
Test Band : 2.4GHz Low Relative Humidity : |51~54%
: Rebecca Li, Luffy Lin, and
Test Channel : (01 Test Engineer : y
Derek Hsu
100kHz PSD reference Level Channel Plot
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR860615C

Number of TX |1 Ant. : 1

Test Mode : 802.11g Temperature : 21~25C

Test Band : 2.4GHz Mid Relative Humidity : |51~54%

Test Channel : |06 Test Engineer : Rebecca L, Luffy Lin, and
Derek Hsu

100kHz PSD reference Level
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Report No. : FR860615C

Number of TX |1 Ant. : 1

Test Mode : 802.11g Temperature : 21~25C

Test Band : 2.4GHz High Relative Humidity : |51~54%

Test Channel : |11 Test Engineer : Rebecca L, Luffy Lin, and
Derek Hsu

100kHz PSD reference Level

Channel Plot
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Report No. : FR860615C

Number of TX |1

Ant. : 1

Test Mode : 802.11n HT20

Temperature : 21~25C

Test Band : 2.4GHz Low

Relative Humidity : |51~54%

Test Channel : |01

Test Engineer : Rebecca Li, Luffy Lin, and

Derek Hsu
100kHz PSD reference Level Channel Plot
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SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR860615C

Number of TX |1 Ant. : 1

Test Mode : 802.11n HT20 Temperature : 21~25C

Test Band : 2.4GHz Mid Relative Humidity : |51~54%

Test Channel : |06 Test Engineer : Rebecca L, Luffy Lin, and
Derek Hsu

100kHz PSD reference Level
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Report No. : FR860615C

Number of TX |1

Ant. : 1

Test Mode : 802.11n HT20

Temperature : 21~25C

Test Band : 2.4GHz High

Relative Humidity : |51~54%

Test Channel : |11

Rebecca Li, Luffy Lin, and

Test Engineer : Derek Hsu

100kHz PSD reference Level

Channel Plot
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Report No. : FR860615C

Number of TX: |1

Ant. : 1

Test Mode : 802.11n HT40

Temperature : 21~25C

Test Band : 2.4GHz Low

Relative Humidity : |51~54%

Test Channel : |03

Test Engineer : Rebecca Li, Luffy Lin, and

Derek Hsu
100kHz PSD reference Level Channel Plot
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FCC RADIO TEST REPORT

Report No. : FR860615C

Date: 23.JUL.2018 07:43:39

Number of TX: |1 Ant. : 1
Test Mode : 802.11n HT40 Temperature : 21~25C
Test Band : 2.4GHz Mid Relative Humidity : |51~54%
Test Channel : |06 Test Engineer : Rebecca L, Luffy Lin, and
Derek Hsu
100kHz PSD reference Level
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Number of TX: |1 Ant. : 1
Test Mode : 802.11n HT40 Temperature : 21~25C
Test Band : 2.4GHz High Relative Humidity : |51~54%
: Rebecca Li, Luffy Lin, and
Test Channel : |09 Test Engineer : y
Derek Hsu
100kHz PSD reference Level Channel Plot
[ ~]
T e =
: fﬁw b i ,L1 (tla’“mﬁu !
P f‘ \
il i Ak L .x:_I“ ,‘l“u L.-t:'l. ray T
Date: 23.JUL.2018 07:47:04 Date: 23.JUL.2018 07:47:20
Spurious Emission 30MHz~3GHz Spurious Emission 2GHz~25GHz
[ ~]
2= 2=
RIS S RIPPPTIN P MO Tl Sonitelemcagre it P s Stk B waﬁ“"’\“

Date: 23.JUL.2018 07:49:55 Date: 23.JUL.2018 07:50:43
TEL : 886-3-327-3456 Page Number 1 40 of 85
FAX : 886-3-328-4978 Issued Date : Sep. 11, 2018
Report Template No.: BU5-FR15CWL AC MA Version 2.1 Report Version ;01




ssamonas. FCC RADIO TEST REPORT

Report No. : FR860615C

Number of TX =1, Ant. 2 (Measured)

Number of TX |1

Ant. : 2

Test Mode : 802.11b

Temperature : 21~25C

Test Band : 2.4GHz Low

Relative Humidity : |51~54%

Test Channel : |01

Test Engineer : Rebecca Li, Luffy Lin, and

Date: 19.JUL.2018 07:22:02

Derek Hsu
100kHz PSD reference Level Channel Plot
® Ref 1B A 0 dB ® Ref iBm A 0 dB
Y LK‘“ Ll x g T
Vs W Ay }
roal EARNY T
:@;ﬂ; .‘L‘L‘l e A LAl s mﬂ@uw}g‘\d‘ M‘m
° |

Date: 19.JUL.2018 07:22:36

Spurious Emission 30MHz~3GHz

Spurious Emission 2GHz~25GHz

20 Offfet 24|7 aB

TN k(. PPN

Gl T
=
.
. 7l
el b ol A St e 4 [(-l

Date: 19.JUL.2018 07:23:09 Date: 19.JUL.2018 07:23:30

TEL : 886-3-327-3456 Page Number 1 41 of 85

FAX : 886-3-328-4978 Issued Date : Sep. 11, 2018
Report Template No.: BU5-FR15CWL AC MA Version 2.1 Report Version ;01




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR860615C

Number of TX |1 Ant. : 2
Test Mode : 802.11b Temperature : 21~25C
Test Band : 2.4GHz Mid Relative Humidity : |51~54%
Test Channel : |06 Test Engineer : Rebecca L, Luffy Lin, and
Derek Hsu
100kHz PSD reference Level
® £ .
= ek eteldinfiod | Al ney ot
o / A
AT W

Spurious Emission 30MHz~3GHz

Spurious Emission 2GHz~25GHz

20 Offfet 24|7 aB

s Aesadll, oy s, s PRI R o 7Y
Rl N

iE

Date: 19.JUL.2018 07:29:12

sarad_alx oK

Date: 19.JUL.2018 07:29:40

TEL : 886-3-327-3456

FAX : 886-3-328-4978
Report Template No.: BU5-FR15CWL AC MA Version 2.1

Page Number 1 42 of 85
Issued Date : Sep. 11, 2018
Report Version ;01




ssamonas. FCC RADIO TEST REPORT

Report No. : FR860615C

Number of TX |1

Ant. : 2

Test Mode : 802.11b

Temperature : 21~25C

Test Band : 2.4GHz High

Relative Humidity : |51~54%

Test Channel : |11

Test Engineer : Rebecca Li, Luffy Lin, and

Date: 19.JUL.2018 07:35:17

Derek Hsu
100kHz PSD reference Level Channel Plot
® .. , &
wa R\_Eﬂ L.A. f ﬂw ﬂuw
o/ W/ . ]
ik v 1
et u_.LAnuh‘xJ.;z [ [ ALkl

Date: 19.JUL.2018 07:36:24

Spurious Emission 30MHz~3GHz

Spurious Emission 2GHz~25GHz

= =
= a A4
T D hacdo
POFINPPTIN ST PR I S I P | R S Y N B g st B
Date: 19.JUL.2018 07:37:58 Date: 19.JUL.2018 07:39:05
TEL : 886-3-327-3456 Page Number 1 43 of 85
FAX : 886-3-328-4978 Issued Date : Sep. 11, 2018
Report Template No.: BU5-FR15CWL AC MA Version 2.1 Report Version ;01




ssamonas. FCC RADIO TEST REPORT

Report No. : FR860615C

Number of TX |1

Ant. : 2

Test Mode : 802.11g

Temperature : 21~25C

Test Band : 2.4GHz Low

Relative Humidity : |51~54%

Test Channel : |01

Test Engineer : Rebecca Li, Luffy Lin, and

Derek Hsu
100kHz PSD reference Level Channel Plot
® .. , &
.

Date: 23.JUL.2018 05:10:04

L]
*

L cmidmsieh ¥
et ibabeave o s e

Date: 23.JUL.2018 05:10:30

Spurious Emission 30MHz~3GHz

Spurious Emission 2GHz~25GHz

= =
-4 a b4
FJWWWMMME TV AM“
o o, “_I_ i ke Jertd w‘ " r_ﬂu AL i e i LAl
Date: 23.JUL.2018 05:11:02 Date: 23.JUL.2018 05:11:16
TEL : 886-3-327-3456 Page Number : 44 of 85
FAX : 886-3-328-4978 Issued Date : Sep. 11, 2018
Report Template No.: BU5-FR15CWL AC MA Version 2.1 Report Version ;01




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR860615C

Date: 23.JUL.2018 05:14:49

Date: 23.JUL.2018 05:15:04

Number of TX |1 Ant. : 2
Test Mode : 802.11g Temperature : 21~25C
Test Band : 2.4GHz Mid Relative Humidity : |51~54%
Test Channel : |06 Test Engineer : Rebecca L, Luffy Lin, and
Derek Hsu
100kHz PSD reference Level
® £ .
£ P ) S
PAJL\GM ol Mt | il gt “I%Mmﬂ
Spurious Emission 30MHz~3GHz Spurious Emission 2GHz~25GHz
@ | ® .
= =
T Y - i Tre i ek P et e, NSO T R

TEL : 886-3-327-3456

FAX : 886-3-328-4978
Report Template No.: BU5-FR15CWL AC MA Version 2.1

Page Number : 45 of 85
Issued Date : Sep. 11, 2018
Report Version ;01




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR860615C

Number of TX |1 Ant. : 2

Test Mode : 802.11g Temperature : 21~25C

Test Band : 2.4GHz High Relative Humidity : |51~54%

Test Channel : |11 Test Engineer : Rebecca L, Luffy Lin, and
Derek Hsu

100kHz PSD reference Level

® £ 20 as

T S e By T e Ty
| e N
" )

Date: 23.JUL.2018 05:24:02

Channel Plot
——— Il

2
g
£

il iAo S i e

e

Date: 23.JUL.2018 05:24:20

Spurious Emission 30MHz~3GHz Spurious Emission 2GHz~25GHz

= =

a i M:‘“ﬁl“‘g‘\«u&d‘“‘

r}-wwm

FTIUUE 17T O DR P (PO ¢ A S “d e I Py TSR W, ket Jid I Ll fK
Date: 23.JUL.2018 05:24:41 Date: 23.JUL.2018 05:24:57
TEL : 886-3-327-3456 Page Number : 46 of 85
FAX : 886-3-328-4978 Issued Date : Sep. 11, 2018
Report Template No.: BU5-FR15CWL AC MA Version 2.1 Report Version ;01




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR860615C

Number of TX |1 Ant. : 2

Test Mode : 802.11n HT20 Temperature : 21~25C

Test Band : 2.4GHz Low Relative Humidity : |51~54%

Test Channel : |01 Test Engineer : Rebecca L, Luffy Lin, and
Derek Hsu

100kHz PSD reference Level

Channel Plot

Ref 20 dBm ace 20 dB

L]

et

N T I
P e a2

Center 2.412 GHz 2.388 MHz/ Span 23.88 MHz

L]

s

=

£y

%
.
5,

Date: 23.JUL.2018 06:27:31 Date: 23.JUL.2018 06:27:48
Spurious Emission 30MHz~3GHz Spurious Emission 2GHz~25GHz
= =
-4 a A 4 N
. " A et il A e ‘.J. T M A bl pe A
Date: 23.JUL.2018 06:28:09 Date: 23.JUL.2018 06:28:28
TEL : 886-3-327-3456 Page Number 1 47 of 85

FAX : 886-3-328-4978
Report Template No.: BU5-FR15CWL AC MA Version 2.1

Issued Date : Sep. 11, 2018
Report Version ;01




ssamonas. FCC RADIO TEST REPORT

Report No. : FR860615C

Number of TX |1

Ant. :

2

Test Mode : 802.11n HT20

Temperature : 21~25C

Test Band : 2.4GHz Mid

Relative Humidity : |51~54%

Test Channel : |06

Test Engineer :

Rebecca Li, Luffy Lin, and
Derek Hsu

100kHz PSD reference Level

b S P
[ﬂ,{\..r\hnﬂrﬂ [ ﬂ

——— £ I3 I
[ ek &
[z Ty v

.

Date: 23.JUL.2018 06:30:38

Spurious Emission 30MHz~3GHz

Spurious Emission 2GHz~25GHz

20 Offfet 24|7 aB

PN |

OIS I m.;'llrJI‘uLmILJr et
T T Niaa a2 ks

Date: 23.JUL.2018 06:31:13

Date: 23.JUL.

=
A
’ r.fww R A A
s Lk bt .

2018 06:31:33

TEL : 886-3-327-3456

FAX : 886-3-328-4978
Report Template No.: BU5-FR15CWL AC MA Version 2.1

Page Number : 48 of 85
Issued Date : Sep. 11, 2018
Report Version ;01




ssamonas. FCC RADIO TEST REPORT

Report No. : FR860615C

Number of TX |1 Ant. : 2

Test Mode : 802.11n HT20 Temperature : 21~25C

Test Band : 2.4GHz High Relative Humidity : |51~54%

Test Channel : (11 Test Engineer : Rebecca L, Luffy Lin, and
Derek Hsu

100kHz PSD reference Level

Channel Plot

Rer 20 amm Ace 20 am
F T RN
== A — H Y
F‘Q"M ) . wﬂmmq
1
v
80
ente Hz/ F H

Date: 23.JUL.2018 06:36:22

L]

Date: 23.JUL.2018 06:36:54

Spurious Emission 30MHz~3GHz

Spurious Emission 2GHz~25GHz

= =

-4 a A 4

t WWW&[MW

PR TE P W A T R RRT sl + ok L UL AL el e

80 80

e - e B ey
Date: 23.JUL.2018 06:40:06 Date: 23.JUL.2018 06:40:21
TEL : 886-3-327-3456 Page Number 1 49 of 85

FAX : 886-3-328-4978
Report Template No.: BU5-FR15CWL AC MA Version 2.1

Issued Date
Report Version

: Sep. 11, 2018
;01



ssamonas. FCC RADIO TEST REPORT

Report No. : FR860615C

Number of TX: |1 Ant. : 2
Test Mode : 802.11n HT40 Temperature : 21~25C
Test Band : 2.4GHz Low Relative Humidity : |51~54%
: Rebecca Li, Luffy Lin, and
Test Channel : (03 Test Engineer : y
Derek Hsu
100kHz PSD reference Level Channel Plot
[ ~] [ ~]
AT ‘
] RW‘"“"‘MW - il O obd . ufwm’l
¥ l f
R e
ral W
E‘:;.J\ bl e et ol s ﬁ.wﬁ
80 0 l
Date: 26.JUL.2018 06:15:17 Date: 26.JUL.2018 06:15:58
Spurious Emission 30MHz~3GHz Spurious Emission 2GHz~25GHz
[ ~] [ ~]
2= 2=
. “ Iy ﬁ ”7
k . MM ke
MIYNW k T o ot b he bt Hplt
Date: 26.JUL.2018 06:16:25 Date: 26.JUL.2018 06:16:41
TEL : 886-3-327-3456 Page Number : 50 of 85
FAX : 886-3-328-4978 Issued Date : Sep. 11, 2018
Report Template No.: BU5-FR15CWL AC MA Version 2.1 Report Version ;01




ssamonas. FCC RADIO TEST REPORT

Report No. : FR860615C

Number of TX: |1 Ant. : 2

Test Mode : 802.11n HT40 Temperature : 21~25C

Test Band : 2.4GHz Mid Relative Humidity : |51~54%

Test Channel : |06 Test Engineer : Rebecca L, Luffy Lin, and

Derek Hsu

100kHz PSD reference Level

L]

bl el lehohebon | ateledbet it

Date: 26.JUL.

2018 06:21:30

Spurious Emission 30MHz~3GHz

= =

-4 4 2 fz

[ MM RS P

o Py !‘ P " gl gl Ak """"‘-AMM‘“
Date: 26.JUL.2018 06:22:32 Date: 26.JUL.2018 06:22:50
TEL : 886-3-327-3456 Page Number : 51 of 85
FAX : 886-3-328-4978 Issued Date : Sep. 11, 2018
Report Template No.: BU5-FR15CWL AC MA Version 2.1 Report Version ;01




ssamonas. FCC RADIO TEST REPORT

Report No. : FR860615C

Number of TX : (1 Ant. : 2
Test Mode : 802.11n HT40 Temperature : 21~25C
Test Band : 2.4GHz High Relative Humidity : |51~54%
: Rebecca Li, Luffy Lin, and
Test Channel : |09 Test Engineer : y
Derek Hsu
100kHz PSD reference Level Channel Plot
® . &
[ ~] [ ~]
thebol LR Lo | bl ke
ket e I ,W‘mﬁ‘m%[
X l l
,ﬁ*’f 4 / g‘{‘
a el i sty
Date: 26.JUL.2018 06:26:45 Date: 26.JUL.2018 06:27:03
Spurious Emission 30MHz~3GHz Spurious Emission 2GHz~25GHz
[ ~] [ ~]
2= E 2=
; 4 R T A et
Y . A L, Felbadassnnildpa sl
L R A Nt e e e AR Ui ALl A~
Date: 26.JUL.2018 06:27:27 Date: 26.JUL.2018 06:27:46
TEL : 886-3-327-3456 Page Number : 52 of 85
FAX : 886-3-328-4978 Issued Date : Sep. 11, 2018
Report Template No.: BU5-FR15CWL AC MA Version 2.1 Report Version ;01




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR860615C

Number of TX =

2, Ant. 1 (Measured)

Date: 23.JUL.2018 04:13:03

Number of TX |2 Ant. : 1
Test Mode : 802.11b Temperature : 21~25C
Test Band : 2.4GHz Low Relative Humidity : |51~54%
Test Channel : |01 Test Engineer : Rebecca L, Luffy Lin, and
Derek Hsu
100kHz PSD reference Level Channel Plot
® ... , % .
MJUJJJL Ao hh s
kA “\\4/ A .
1V TR, 1
s 4 \
ﬁ&#‘ﬁ, cttectha ool W@J et
0 |

Date: 23.JUL.2018 04:13:19

Spurious Emission 30MHz~3GHz

Spurious Emission 2GHz~25GHz

Rre 0 a at 0 am
>0 ofifer 2a|7 o
-1
-a
esgrenn s el AN, Fo i At tlecplcl ok ien st
# Scafmiaviat i oot
20
ar " op 3 on

Date: 23.JUL.2018 04:14:55

Date: 23.JUL.2018 04:15:11

Stop 25 GHz

TEL : 886-3-327-3456

FAX : 886-3-328-4978
Report Template No.: BU5-FR15CWL AC MA Version 2.1

Page Number

Issued Date
Report Version

: 53 of 85
: Sep. 11, 2018
;01




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR860615C

Number of TX |2 Ant. : 1

Test Mode : 802.11b Temperature : 21~25C

Test Band : 2.4GHz Mid Relative Humidity : |51~54%

Test Channel : |06 Test Engineer : Rebecca L, Luffy Lin, and
Derek Hsu

100kHz PSD reference Level

| /NJ u\ﬂ A
[ WY
Date: 23.JUL.2018 04:24:18
Spurious Emission 30MHz~3GHz Spurious Emission 2GHz~25GHz
== ==

fwnr\u&q,exwﬂm Y, TTL N

LS | W N e l; P e o e A ARV NY 2S 19331 sl

Date: 23.JUL.2018 04:24:52 Date: 23.JUL.2018 04:25:10

TEL : 886-3-327-3456 Page Number : 54 of 85

FAX : 886-3-328-4978 Issued Date : Sep. 11, 2018
Report Template No.: BU5-FR15CWL AC MA Version 2.1 Report Version ;01




ssamonas. FCC RADIO TEST REPORT

Report No. : FR860615C

Number of TX |2

Ant. : 1

Test Mode : 802.11b

Temperature : 21~25C

Test Band : 2.4GHz High

Relative Humidity : |51~54%

Test Channel : |11

Rebecca Li, Luffy Lin, and

Test Engineer : Derek Hsu

100kHz PSD reference Level

Channel Plot

® £ 20 dm 2
= . NP ENEN:
A R Ll AT
» W aEy
LW V
ente Hz/ F H:

Date: 23.JUL.2018 04:35:54

Ret 12m A 0 am

Tife a7 e

prancal =
. {
1

Al Al J,,,,L i st il e A
[ s WAl b
20
ar = 5 7 op =

Date: 23.JUL.2018 04:36:08

Spurious Emission 30MHz~3GHz

Spurious Emission 2GHz~25GHz

= =
Sargk Yiae il Lot [P FTE 1S ) PR AT aTY sen ok o KR R gl i Ll ,..;..[
Date: 23.JUL.2018 04:36:30 Date: 23.JUL.2018 04:36:45
TEL : 886-3-327-3456 Page Number : 55 of 85
FAX : 886-3-328-4978 Issued Date : Sep. 11, 2018
Report Template No.: BU5-FR15CWL AC MA Version 2.1 Report Version ;01




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR860615C

Number of TX |2 Ant. : 1

Test Mode : 802.11g Temperature : 21~25C

Test Band : 2.4GHz Low Relative Humidity : |51~54%

Test Channel : (01 Test Engineer : Rebecca L, Luffy Lin, and
Derek Hsu

100kHz PSD reference Level

Channel Plot

et 2o ame Ace 20 an
T
== ol e
e P
alf o W g g, f
. Fe 1

Date: 23.JUL.2018 05:29:03

Ref aBm A o am
Tifer 24| an
== ; Mr
o uk\
I 16
rIY Ny e M e Al B i \ 5
i
80 l
o ) 5 7 or E

Date: 23.JUL.2018 05:29:30

Spurious Emission 30MHz~3GHz

Spurious Emission 2GHz~25GHz

Ref 20 a Ate 10 am
TRCIE TEET) KA
o
-
P T AT S O N A i "
bridiotlaes v el A i
o0
- o pr—

Ref 20 a A 1B
orr za[7 o
i
5 Fh;g\d. -c.j.r“w‘
A,
3 L

b

80

Start 2 ons I b 25 on

Date: 23.JUL.2018 05:29:51

Date: 23.JUL.2018 05:30:12

TEL : 886-3-327-3456

FAX : 886-3-328-4978
Report Template No.: BU5-FR15CWL AC MA Version 2.1

Page Number

Issued Date
Report Version

: 56 of 85
: Sep. 11, 2018
;01




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR860615C

Number of TX |2 Ant. : 1

Test Mode : 802.11g Temperature : 21~25C

Test Band : 2.4GHz Mid Relative Humidity : |51~54%

Test Channel : |06 Test Engineer : Rebecca L, Luffy Lin, and
Derek Hsu

100kHz PSD reference Level

= S e D
st il | pealbaloadigel
. ’ “z\\

Date: 23.JUL.

2018 05:38:27

Spurious Emission 30MHz~3GHz Spurious Emission 2GHz~25GHz
== ==
-4 a hi|
RNy, e
e Aeincech A ,__J‘_wx;l S 13 et ol e, hels, ot A
Date: 23.JUL.2018 05:38:56 Date: 23.JUL.2018 05:39:27

TEL : 886-3-327-3456

FAX : 886-3-328-4978
Report Template No.: BU5-FR15CWL AC MA Version 2.1

Page Number

Issued Date
Report Version

. 57 of 85
: Sep. 11, 2018
;01




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR860615C

Number of TX |2 Ant. : 1
Test Mode : 802.11g Temperature : 21~25C
Test Band : 2.4GHz High Relative Humidity : |51~54%

Test Channel :

11

Test Engineer :

Rebecca Li, Luffy Lin, and
Derek Hsu

100kHz PSD reference Level

Channel Plot

® £ 20 am

e L) PP P
| e TP
] .

Date: 23.JUL.2018 05:48:18

® Ref dmm a 0 am
[
A
KL\
VA
owesd” A VPO 3 A B

Date: 23.JUL.2018 05:48:32

Spurious Emission 30MHz~3GHz Spurious Emission 2GHz~25GHz
= =
= a A4
L el ey W"M,{M
& Ao e S A% L L_: IR PR Y | o ‘,,M Bt bl A kst

Date: 23.JUL.2018 05:48:51 Date: 23.JUL.2018 05:49:23

TEL : 886-3-327-3456 Page Number : 58 of 85

FAX : 886-3-328-4978 Issued Date : Sep. 11, 2018

Report Template No.: BU5-FR15CWL AC MA Version 2.1 Report Version ;01




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR860615C

Number of TX |2 Ant. : 1

Test Mode : 802.11n HT20 Temperature : 21~25C

Test Band : 2.4GHz Low Relative Humidity : |51~54%

Test Channel : |01 Test Engineer : Rebecca L, Luffy Lin, and
Derek Hsu

100kHz PSD reference Level Channel Plot
= =
= ol I oo ey pre. o o e sz\ = Mﬂé‘k‘%
oo Fdea e g Mmf Gl
80 80 l
Date: 23.JUL.2018 06:51:22 Date: 23.JUL.2018 06:51:35
Spurious Emission 30MHz~3GHz Spurious Emission 2GHz~25GHz
[ 2] [ 2]
= =
. A :
rAf“"‘JMNMN {ro sl L
s TTPTY YA N 1 N I b PP WY A Y,
Date: 23.JUL.2018 06:51:59 Date: 23.JUL.2018 06:52:16
TEL : 886-3-327-3456 Page Number 1 59 of 85
FAX : 886-3-328-4978 Issued Date : Sep. 11, 2018
Report Template No.: BU5-FR15CWL AC MA Version 2.1 Report Version ;01




ssamonas. FCC RADIO TEST REPORT

Report No. : FR860615C

Number of TX |2 Ant. : 1
Test Mode : 802.11n HT20 Temperature : 21~25C
Test Band : 2.4GHz Mid Relative Humidity : |51~54%

Test Channel : |06

Test Engineer :

Rebecca Li, Luffy Lin, and
Derek Hsu

100kHz PSD reference Level

L]

Date: 23.JUL.2018 07:00:57

Spurious Emission 30MHz~3GHz

Spurious Emission 2GHz~25GHz

20 Offfet 24|7 aB

PR PP SV N P T, 31 P

L) i

b
o

Date: 23.JUL.2018 07:01:16

Start 2 GHz

Date: 23.JUL.2018 07:01:31

TEL : 886-3-327-3456

FAX : 886-3-328-4978
Report Template No.: BU5-FR15CWL AC MA Version 2.1

Page Number : 60 of 85
Issued Date : Sep. 11, 2018
Report Version ;01




ssamonas. FCC RADIO TEST REPORT

Report No. : FR860615C

Number of TX |2

Ant. : 1

Test Mode : 802.11n HT20

Temperature : 21~25C

Test Band : 2.4GHz High

Relative Humidity : |51~54%

Test Channel : |11

Rebecca Li, Luffy Lin, and

Test Engineer : Derek Hsu

100kHz PSD reference Level

Channel Plot

Ref 20 amm ace 20 as
Ttfer a7 ot
== L F gl g PR PR
i el el U o | M
‘ﬁ‘ ,dwr [“’1-- el

-1 w

MJ

80

onte =/ s "

Date: 23.JUL.2018 07:07:45

——— e ©

hyd, b&ﬁ ‘0« et b Sttt Ul
nat; ¥ U

Date: 23.JUL.2018 07:08:24

Spurious Emission 30MHz~3GHz

Spurious Emission 2GHz~25GHz

= =
’ ‘( | !‘WJMWM
facy ol u_# T ﬂ“ Y‘m ‘-Llw[l_‘.&r it ettt st iral " e A
Date: 23.JUL.2018 07:08:57 Date: 23.JUL.2018 07:09:11
TEL : 886-3-327-3456 Page Number : 61 of 85
FAX : 886-3-328-4978 Issued Date . Sep. 11, 2018

Report Template No.: BU5-FR15CWL AC MA Version 2.1

Report Version ;01




ssamonas. FCC RADIO TEST REPORT

Report No. : FR860615C

Number of TX : |2

Ant. : 1

Test Mode : 802.11n HT40

Temperature : 21~25C

Test Band : 2.4GHz Low

Relative Humidity : |51~54%

Test Channel : |03

Test Engineer : Rebecca Li, Luffy Lin, and

Derek Hsu
100kHz PSD reference Level Channel Plot
[ ~]
o TN, -
L ettt | b , bl
\ Ll
i i
Rl Rl “‘MNMA‘AJ
80 0 l
Date: 26.JUL.2018 06:33:47 Date: 26.JUL.2018 06:34:03
Spurious Emission 30MHz~3GHz Spurious Emission 2GHz~25GHz
[ ~]
2= 2=
B < . I I‘i ”7
\ ETZTVAI A v
ISy 7. TYA .| 1 garT Y Y & A Q i Lol “w J Lot 1“"
Date: 26.JUL.2018 06:34:40 Date: 26.JUL.2018 06:34:58
TEL : 886-3-327-3456 Page Number 1 62 of 85
FAX : 886-3-328-4978 Issued Date : Sep. 11, 2018
Report Template No.: BU5-FR15CWL AC MA Version 2.1 Report Version ;01




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR860615C

Number of TX: |2 Ant. : 1

Test Mode : 802.11n HT40 Temperature : 21~25C

Test Band : 2.4GHz Mid Relative Humidity : |51~54%

Test Channel : |06 Test Engineer : Rebecca L, Luffy Lin, and

Derek Hsu
100kHz PSD reference Level
® £ .
il ekl | edebolibideleedld

1

Date: 26.JUL.2018 06:41:33

Spurious Emission 30MHz~3GHz

Spurious Emission 2GHz~25GHz

=
-
,4
- el - " i
i ST Tl <t e

Date: 26.JUL.2018 06:42:06

At

start 2 G

Date: 26.JUL.

2018 06:42:26

TEL : 886-3-327-3456

FAX : 886-3-328-4978
Report Template No.: BU5-FR15CWL AC MA Version 2.1

Page Number 1 63 of 85
Issued Date : Sep. 11, 2018
Report Version ;01




ssamonas. FCC RADIO TEST REPORT

Report No. : FR860615C

Number of TX: |2 Ant. : 1
Test Mode : 802.11n HT40 Temperature : 21~25C
Test Band : 2.4GHz High Relative Humidity : |51~54%

Test Channel : |09

Test Engineer : Rebecca Li, Luffy Lin, and

Derek Hsu
100kHz PSD reference Level Channel Plot
=
- ALkl L L1 o by bt
[A AN NS . [

. Fu.. ad il ki1 K [A&P 'Iu[ b 1

Wm“ \ / %“
Date: 26.JUL.2018 07:06:21 Date: 26.JUL.2018 07:06:41

Spurious Emission 30MHz~3GHz Spurious Emission 2GHz~25GHz
[ ~]

= =

. i ,

. i . g

[N R A GG

| I P . " el Jek Jo et fis st

[ W §.13 e I AT A I
Date: 26.JUL.2018 07:07:01 Date: 26.JUL.2018 07:07:19
TEL : 886-3-327-3456 Page Number 1 64 of 85
FAX : 886-3-328-4978 Issued Date . Sep. 11, 2018
Report Template No.: BU5-FR15CWL AC MA Version 2.1 Report Version ;01




ssamonas. FCC RADIO TEST REPORT

Report No. : FR860615C

Number of TX =2, Ant. 2 (Measured)

Number of TX : |2

Ant. : 2

Test Mode : 802.11b

Temperature : 21~25C

Test Band : 2.4GHz Low

Relative Humidity : |51~54%

Test Channel : |01
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Test Mode : 802.11n HT20

Temperature : 21~25C
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Relative Humidity : |51~54%

Test Channel : |01
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Test Engineer : Derek Hsu
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Temperature : 21~25C

Test Band : 2.4GHz High

Relative Humidity : |51~54%

Test Channel : |11
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Test Mode : 802.11n HT40 Temperature : 21~25C
Test Band : 2.4GHz High Relative Humidity : |51~54%
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3.5 Radiated Band Edges and Spurious Emission Measurement

3.5.1Limit of Radiated band edge and Spurious Emission Measurement

In any 100 kHz bandwidth outside the intentional radiator frequency band, all harmonics/spurious
must be at least 20 dB below the highest emission level within the authorized band. If the output
power of this device was measured by spectrum analyzer, the attenuation under this paragraph shall

be 30 dB instead of 20 dB. In addition, radiated emissions which fall in the restricted bands must also

comply with the limits as below.

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 - 0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100 3
88 — 216 150 3
216 - 960 200 3
Above 960 500 3
3.5.2Measuring Instruments
See list of measuring equipment of this test report.
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3.5.3Test Procedures

1. The testing follows FCC KDB Publication No. 558074 D01 DTS Meas. Guidance v04.

2. The EUT was arranged to its worst case and then tune the antenna tower (from 1 m to 4 m) and
turntable (from O degree to 360 degrees) to find the maximum reading. A pre-amp and a high
pass filter are used for the test in order to get better signal level.

3. The EUT was placed on a turntable with 0.8 meter for frequency below 1GHz and 1.5 meter for
frequency above 1GHz respectively above ground.

4. The EUT was set 3 meters from the interference receiving antenna, which was mounted on the
top of a variable height antenna tower.

5. Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level

6. For testing below 1GHz, if the emission level of the EUT in peak mode was 3 dB lower than the
limit specified, then peak values of EUT will be reported, otherwise, the emissions will be
repeated one by one using the CISPR quasi-peak method and reported.

7. For testing above 1GHz, the emission level of the EUT in peak mode was 20dB lower than
average limit (that means the emission level in average mode also complies with the limit in
average mode), then peak values of EUT will be reported, otherwise, the emissions will be
measured in average mode again and reported.

8. Use the following spectrum analyzer settings:

(1) Span shall wide enough to fully capture the emission being measured,;
(2) Set RBW=100 kHz for f < 1 GHz; VBW > RBW; Sweep = auto; Detector function = peak;
Trace = max hold,;
(3) Set RBW =1 MHz, VBW= 3MHz for f > 1 GHz for peak measurement.
For average measurement:
VBW = 10 Hz, when duty cycle is no less than 98 percent.
VBW = 1/T, when duty cycle is less than 98 percent where T is the minimum
transmission duration over which the transmitter is on and is transmitting at its maximum
power control level for the tested mode of operation.
TEL : 886-3-327-3456 Page Number 1 78 of 85
FAX : 886-3-328-4978 Issued Date : Sep. 11, 2018

Report Template No.: BU5-FR15CWL AC MA Version 2.1 Report Version ;01



ssamonas. FCC RADIO TEST REPORT Report No. : FR860615C

3.5.4Test Setup

For radiated emissions below 30MHz

' : RX Antenna
- 3m |

EUT

Metal Full Soldered Ground Plane

..

Spectrum Analyzer / Receiver

For radiated emissions from 30MHz to 1GHz
RX Antenna

Ant. feed
point

Metal Full Soldered Ground Plane

[

Spectrum Analyzer [ Receiver
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For radiated emissions above 1GHz

RX Antenna
e T F
"/
Ant. feed
point D{ =
1-4m
""" [ ) !
f |
1.5m |
'
= IR, 8
Metal Full Soldered Ground Plane
o

Spectrum Analyzer / Receiver

3.5.5Test Results of Radiated Spurious Emissions (9kHz ~ 30MHz)

The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result which was
20dB lower than the limit line was not reported.
There is a comparison data of both open-field test site and semi-Anechoic chamber, and the result

came out very similar.

3.5.6 Test Result of Radiated Spurious at Band Edges

Please refer to Appendix B and C.

3.5.7Duty Cycle

Please refer to Appendix D.

3.5.8 Test Result of Radiated Spurious Emission (30MHz ~ 10" Harmonic)

Please refer to Appendix B and C.
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3.6 AC Conducted Emission Measurement
3.6.1Limit of AC Conducted Emission

For equipment that is designed to be connected to the public utility (AC) power line, the radio
frequency voltage that is conducted back onto the AC power line on any frequency or frequencies

within the band 150 kHz to 30 MHz shall not exceed the limits in the following table.

Frequency of Emission Conducted Limit (dBpV)
(MHz) Quasi-Peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

3.6.2Measuring Instruments

See list of measuring equipment of this test report.

3.6.3Test Procedures

1. The EUT was placed 0.4 meter from the conducting wall of the shielding room, and it was kept at
least 80 centimeters from any other grounded conducting surface.

Connect EUT to the power mains through a line impedance stabilization network (LISN).

All the support units are connecting to the other LISN.

The LISN provides 50 ohm coupling impedance for the measuring instrument.

The FCC states that a 50 ohm, 50 microhenry LISN should be used.

Both sides of AC line were checked for maximum conducted interference.

The frequency range from 150 kHz to 30 MHz was searched.

© N o g &> DN

Set the test-receiver system to Peak Detect Function and specified bandwidth (IF bandwidth =
9kHz) with Maximum Hold Mode.
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3.6.4Test Setup

A o B L e i T e TR S £ P SR |
I |
|
| Rear of EUT to be flushed |
I with rear of table top ]
I 1
I |
I[— |
l e EUT l
[ T [ | l 80 cm to
| Receiver | ground
| 500 RF Cable Siem | || plane
|
: |
| F 2 :
| " L
|
| AC :
| AMH . |
I (LISH) | |
: L] i |
|
| o | 7
I ® -~ Bonded to horizontal l - #
rd round plane -~
SO e e R R v
AMH = Artificial mains network (LISH)
AE = Az=zociated equipment
EUT = Equipment under test
ISH = Impedance stabilization network
3.6.5Test Result of AC Conducted Emission
Please refer to Appendix A.
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3.7 Antenna Requirements

3.7.1Standard Applicable

If directional gain of transmitting Antennas is greater than 6dBi, the power shall be reduced by the
same level in dB comparing to gain minus 6dBi. The use of a permanently attached Antenna or of an
Antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to

comply with the rule.

3.7.2 Antenna Anti-Replacement Construction

An embedded-in antenna design is used.

3.7.3Antenna Gain

The antenna peak gain of EUT is less than 6 dBi. Therefore, it is not necessary to reduce maximum
peak output power limit.

FCC KDB 662911 D01 Multiple Transmitter Output v02r01

For CDD transmissions, directional gain is calculated as

Directional gain = Gant + Array Gain, where Array Gain is as follows.

For power spectral density (PSD) measurements on all devices,

Array Gain = 10 log(Nant/Nss=1) dB.

For power measurements on IEEE 802.11 devices,

Array Gain = 0 dB (i.e., no array gain) for Nayt < 4.

Directional gain may be calculated by using the formulas applicable to equal gain antennas with

GANT set equal to the gain of the antenna having the highest gain;

The EUT supports CDD mode.

For power, the directional gain Gyt is set equal to the antenna having the highest gain, i.e.,

F)2)f)i).

For PSD, the directional gain calculation is following F)2)f)ii) of KDB 662911 D01 v02r01.

The power and PSD limit should be modified if the directional gain of EUT is over 6 dBi,

The directional gain “DG” is calculated as following table.

<CDD Modes>

DG DG Power PSD
for for Limit Limit
Ant. 1 Ant. 2 Power PSD Reduction | Reduction
(dBi) (dBi) (dBi) (dBi) (dB) (dB)
2.4 GHz 2.70 0.90 2.70 4.86 0.00 0.00
Power Limit Reduction = DG(Power) — 6dBi, (min =0)
PSD Limit Reduction = DG(PSD) — 6dBi, (min=0)
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4 List of Measuring Equipment

. . Calibration
Instrument | Manufacturer| Model No. Serial No. [Characteristics Date Test Date Due Date Remark
Power Meter Anritsu ML2495A | 1240001 N/A Sep. 07, 2017 | JUM 132018~ 1 o) 6, 201g| COnducted
Aug. 24, 2018 (THO5-HY)
. 300MHz~40GH Jun. 13, 2018~ Conducted
Power Sensor Anritsu MA2411B 1207349 Sep. 07, 2017 Sep. 06, 2018
z Jul. 26, 2018 (THO5-HY)
Spectrum Rohde & Jun. 13, 2018~ Conducted
FSP40 100057 9kHz-40GHz | Nov. 21, 2017 Nov. 20, 2018
Analyzer Schwarz Aug. 24, 2018 (THO5-HY)
Switch Box & Jun. 13, 2018~ Conducted
Burgeon ETF-058 EC1300484 N/A Mar. 01, 2018 Feb. 28, 2019
RF Cable Aug. 24, 2018 (THO5-HY)
AC Power ) Conduction
ChainTek APC-1000W N/A N/A N/A Jun. 20, 2018 N/A
Source (CO05-HY)
EMI Test Rohde & Conduction
) ESR3 102388 3.6GHz Dec. 08, 2017 | Jun. 20, 2018 | Dec. 07, 2018
Receiver Schwarz (CO05-HY)
Rohde & Conduction
LISN ENV216 100080 9kHz~30MHz | Nov. 30, 2017 | Jun. 20, 2018 | Nov. 29, 2018
Schwarz (CO05-HY)
Rohde & EMC32 Conduction
Software N/A N/A N/A Jun. 20, 2018 N/A
Schwarz V/10.30 (CO05-HY)
HUBER + Conduction
LF Cable RG-214/U LFO1 N/A Jan. 03, 2018 | Jun. 20, 2018 | Jan. 02, 2019
SUHNER (CO05-HY)
. Rohde & Conduction
Pulse Limiter ESH3-Z2 100851 N/A Jan. 03, 2018 | Jun. 20, 2018 | Jan. 02, 2019
Schwarz (CO05-HY)
CBL .
. Jun. 25, 2018~ Radiation
Bilog Antenna TESEQ 6111D&00800| 35419&03 |30MHz to 1GHz | Dec. 18, 2017 Dec. 17, 2018
Jul. 03, 2018 (03CHO7-HY)
N1DO1N-06
Double Ridge Jun. 25, 2018~ Radiation
ESCO 3117 00075962 | 1GHz ~ 18GHz | Aug. 23, 2017 Aug. 22, 2018
Horn Antenna Jul. 03, 2018 (03CHO7-HY)
Rohde & Jun. 25, 2018~ Radiation
Loop Antenna HFH2-Z2 100315 9 kHz~30 MHz | Nov. 10, 2017 Nov. 09, 2018
Schwarz Jul. 03, 2018 (03CHO7-HY)
. AMF-7D-0010 Jun. 25, 2018~ Radiation
Preamplifier MITEQ 1590075 1GHz ~ 18GHz | Apr. 25, 2018 Apr. 24, 2019
1800-30-10P Jul. 03, 2018 (03CHO7-HY)
- Jun. 25, 2018~ Radiation
Preamplifier |COM-POWER PA-103A 161241 10MHz-1GHz | May 21, 2018 May 20, 2019
Jul. 03, 2018 (03CHO7-HY)
- . Jun. 25, 2018~ Radiation
Preamplifier Agilent 8449B 3008A02362 [1GHz~ 26.5GHz| Oct. 30, 2017 Oct. 29, 2018
Jul. 03, 2018 (03CHO7-HY)
Spectrum . Jun. 25, 2018~ Radiation
Agilent N9010A MY53470118 | 10Hz~44GHz | Apr. 17, 2018 Apr. 16, 2019
Analyzer Jul. 03, 2018 (03CHO7-HY)
Jun. 25, 2018~ Radiation
Antenna Mast Max-Full MFA520BS N/A 1m~4m N/A N/A
Jul. 03, 2018 (03CHO7-HY)
) Chaintek Jun. 25, 2018~ Radiation
Turn Table ChainTek N/A 0~360 Degree N/A N/A
3000 Jul. 03, 2018 (03CHO7-HY)
18GHz~40GHz, s
. TTA1840- Jun. 25, 2018~ Radiation
Amplifier MITEQ 1871923 VSWR: 2.5:1 | Jul. 18, 2017 Jul. 17, 2018
35-HG Jul. 03, 2018 (03CHO7-HY)
max
SHF-EHF Horn| SCHWARZBE BBHA917025 Jun. 25, 2018~ Radiation
BBHA 9170 18GHz- 40GHz | Nov. 10, 2017 Nov. 09, 2018
Antenna CK 1 Jul. 03, 2018 (03CHO7-HY)
EMI Test . N9038A 20Hz to Jun. 25, 2018~ Radiation
) Agilent MY53290053 Jan. 16, 2018 Jan. 15, 2019
Receiver (MXE) 26.5GHz Jul. 03, 2018 (03CHO7-HY)
) E3 6.2009- |80504004656 Jun. 25, 2018~ Radiation
Software Audix N/A N/A N/A
8-24 H Jul. 03, 2018 (03CHO7-HY)
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5 Uncertainty of Evaluation

Uncertainty of Conducted Emission Measurement (150kHz ~ 30MHz)

Measuring Uncertainty for a Level of Confidence 270
of 95% (U = 2Uc(y)) '
Uncertainty of Radiated Emission Measurement (30 MHz ~ 1000 MHz)
Measuring Uncertainty for a Level of Confidence 570
of 95% (U = 2Uc(y)) '

Uncertainty of Radiated Emission Measurement (1000 MHz ~ 18000 MHz)

Measuring Uncertainty for a Level of Confidence
of 95% (U = 2Uc(y))

5.50

Uncertainty of Radiated Emission Measurement (18000 MHz ~ 40000 MHz)

Measuring Uncertainty for a Level of Confidence 520
of 95% (U = 2Uc(y)) '
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Appendix A. AC Conducted Emission Test Results

. ) Temperature : 21~-25C
Test Engineer : |Kai-Chun Chu - —
Relative Humidity :  [51~55%
Test Voltage : [120Vac / 60Hz Phase : Line
1007
a0+
80T+
70+
z EU'\ | C QP Limit in Por
o 4
h=
E 50+
T *
&
40 ”»
4 ”’
30 *
20
10
0 t t t +—+ t t t +— t t t |
150k 300400600 BO0IM ZM  3M 4M5M6 8 10M 20M 30M
Frequency in Hz
Final Result
Frequency QuasiPeak | CAverage Limit Margin Line Filter Corr.
(MHz) (dBuV) (dBuv) (dBuv) | (dB) (dB)
0.152250 28.44 55.88 27.44 L1 OFF 19.5
0.152250 43.82 65.88 22.06 L1 OFF 19.5
0.485250 25.74 46.25 20.51 L1 OFF 19.5
0.485250 36.82 56.25 19.43 L1 OFF 19.5
0.687750 32.18 46.00 13.82 L1 OFF 19.6
0.687750 47.19 56.00 881 L1 OFFE 19.6
0.811500 27.54 46.00 18.46 L1 OFF 19.6
0.811500 39.28 56.00 16.72 L1 OFF 19.6
0.874500 26.61 46.00 19.39 L1 OFF 19.6
0.874500 39.57 56.00 16.43 L1 OFF 19.6
0.998250 25.88 46.00 20.12 L1 OFF 19.6
0.998250 35.11 56.00 20.89 L1 OFF 19.6
1.070250 25.44 46.00 20.56 L1 OFF 19.6
1.070250 36.91 56.00 19.09 L1 OFF 19.6
1.200750 26.17 46.00 19.83 L1 OFF 19.6
1.200750 35.98 56.00 20.02 L1 OFF 19.6
1.475250 24.91 46.00 21.09 L1 OFF 19.6
1.475250 31.48 56.00 24.52 L1 OFF 19.6
13.560000 28.07 50.00 21.93 L1 OFF 20.0
13.560000 34.95 60.00 25.05 L1 OFF 20.0
TEL : 886-3-327-3456 Page Number : Al of A2
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. . Temperature : 21~-25C
Test Engineer : |Kai-Chun Chu - —
Relative Humidity : |51~55%
Test Voltage : [120Vac / 60Hz Phase : Neutral
1007
90+
8ot
70+
= 50:\ | ISPR-QP Limitat Main Port
m L
o
£ 509
g L
- aof *
i * * ]
30 te *» &
20+
10t
0 + + + ———— + + 1 +—+—— + + |
150k 300400600 BOOIM 2M 3M 4M5M6 8 10M 20M 30M
Frequencyin Hz
Final Result
Frequency QuasiPeak | CAverage Limit Margin Line Filter Corr.
(MHz) (dBuV) (dBpV) (dBuv) | (dB) (dB)
0.152250 29.61 55.88 | 26.27 N OFF 19.5
0.152250 49.66 65.88 16.22 N OFF 19.5
0.489750 25.60 46.17 | 20.57 N OFF 19.5
0.489750 33.34 56.17 | 22.83 N OFF 19.5
0.683250 29.54 46.00 16.46 N OFF 19.6
0.683250 40.93 56.00 15.07 N OFF 19.6
0.883500 25.55 46.00 | 20.45 N OFF 19.6
0.883500 3357 56.00 | 22.43 N OFF 19.6
1.000500 25.03 46.00 | 20.97 N OFF 19.6
1.000500 32.44 56.00 | 23.56 N OFF 19.6
1.189500 24.76 46.00 | 21.24 N OFF 19.6
1.189500 31.79 56.00 | 24.21 N OFF 19.6
1.459500 24.16 46.00 | 21.84 N OFF 19.6
1.459500 29.45 56.00 | 26.55 N OFF 19.6
1.995000 25.20 46.00 | 20.80 N OFF 19.6
1.995000 29.66 56.00 | 26.34 N OFF 19.6
13.560000 28.30 50.00 | 21.70 N OFF 20.1
13.560000 33.97 60.00 | 26.03 N OFF 20.1
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Appendix B. Radiated Spurious Emission

. ] Temperature : 24~26°C
Test Engineer : Jesse Wang, Stan Hsieh, and Nick Yu
Relative Humidity : [51~53%
2.4GHz 2400~2483.5MHz
WIFI 802.11b (Band Edge @ 3m)
WIFI Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table Peak| Pol.
Ant. Limit Line Level Factor Loss | Factor | Pos Pos |Avg.
1 (MHz) (dBpV/m)| (dB) [(dBpV/m)|(dBpV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
2388.855 55.28 -18.72 74 40.94 31.95 17.43 | 35.04 | 296 36 P H
2390 4751 -6.49 54 33.18 31.95 17.43 | 35.05 | 296 36 A H
* 2412 106.06 - - 91.69 31.99 17.43 | 35.05 | 296 36 P H
* 2412 102.64 - - 88.27 31.99 17.43 | 35.05 | 296 36 A H
H
802.11b
H
CHO1
2386.44 56.75 -17.25 74 42.41 31.95 17.43 | 35.04 | 220 | 301 P \Y
2412MHz
2387.385 51.24 -2.76 54 36.9 31.95 17.43 | 35.04 | 220 | 301 P \Y
* 2412 110.28 - - 95.91 31.99 17.43 | 35.05 | 220 | 301 P \Y
* 2412 106.89 - - 92.52 31.99 17.43 | 35.05 | 220 | 301 A |V
\Y,
\Y
2389.1 54.33 -19.67 74 39.99 31.95 17.43 | 35.04 | 361 23 P H
2388.4 44.65 -9.35 54 30.31 31.95 17.43 | 35.04 | 361 23 A H
* 2437 110.89 - - 96.38 32.08 17.49 | 35.06 | 361 23 P H
* 2437 107.46 - - 92.95 32.08 17.49 | 35.06 | 361 23 A H
2500 55.05 -18.95 74 40.38 32.2 1755 | 35.08 | 361 23 P H
802.11b
2485.44 45.05 -8.95 54 30.41 32.16 17.55 | 35.07 | 361 23 A H
CH 06
2329.04 55.23 -18.77 74 41.15 31.79 17.31 | 35.02 | 328 | 268 P \Y
2437MHz
2388.68 44.46 -9.54 54 30.12 31.95 17.43 | 35.04 | 328 | 268 A |V
* 2437 112.65 - - 98.14 32.08 17.49 | 35.06 | 328 | 268 P \Y
* 2437 109.49 - - 94.98 32.08 17.49 | 35.06 | 328 | 268 A |V
2484.25 55.29 -18.71 74 40.65 32.16 17.55 35.07 328 268 P \%
2483.62 45.83 -8.17 54 31.19 32.16 1755 | 35.07 | 328 | 268 A |V
TEL : 886-3-327-3456 Page Number : Bl of B41
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* 2462 103.51 - - 88.9 32.12 1755 | 35.06 | 306 26 P H
* 2462 100.33 - - 85.72 32.12 1755 | 35.06 | 306 26 A H
2484.24 54.63 -19.37 74 39.99 32.16 1755 | 35.07 | 306 26 P H
2484.56 44.46 -9.54 54 29.82 32.16 1755 | 35.07 | 306 26 A H
H
802.11b
H
CH 11
* 2462 107 - - 92.39 32.12 1755 | 35.06 | 234 | 282 P \%
2462MHz
* 2462 103.98 - - 89.37 32.12 1755 | 35.06 | 234 | 282 A \%
2496.32 54.66 -19.34 74 39.99 32.2 1755 | 35.08 | 234 | 282 P \%
2484.44 46.34 -7.66 54 31.7 32.16 1755 | 35.07 | 234 | 282 A \%
\Y,
\%
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
TEL : 886-3-327-3456 Page Number : B2 of B41
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2.4GHz 2400~2483.5MHz
WIFI 802.11b (Harmonic @ 3m)

WIFI Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table Peak| Pol.
Ant. Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
1 (MHz) (dBpV/m)| (dB) [(dBpV/m)|(dBpV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
4824 46.97 -27.03 74 60.96 34.23 11.12 | 59.34 | 100 0 P H
H
H
802.11b
H
CHO1
4824 53.09 -20.91 74 67.08 34.23 11.12 | 59.34 | 186 266 P \%
2412MHz
4824 50.87 -3.13 54 64.86 34.23 11.12 | 59.34 | 186 266 A \Y,
\%
\Y,
4874 43.68 -30.32 74 57.54 34.22 11.16 | 59.24 | 100 0 P H
7311 47.12 -26.88 74 55.93 35.71 13.61 | 58.13 100 0 P H
H
802.11b
H
CH 06
4874 46.48 -27.52 74 60.34 34.22 11.16 | 59.24 | 100 0 P \Y,
2437MHz
7311 47.84 -26.16 74 56.65 35.71 13.61 | 58.13 100 0 P \%
V
V
4924 45.87 -28.13 74 59.58 34.21 11.22 | 59.14 | 100 0 P H
H
H
802.11b
H
CH 11
4924 52.96 -21.04 74 66.67 34.21 11.22 | 59.14 | 267 176 P \%
2462MHz
4924 50.83 -3.17 54 64.54 34.21 11.22 | 59.14 | 267 176 A \%
V
\%
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
TEL : 886-3-327-3456 Page Number : B3 of B41
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2.4GHz 2400~2483.5MHz

WIFI 802.11g (Band Edge @ 3m)

WIFI Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.
Ant. Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
1 (MHz) (dBpV/m)| (dB) [(dBuV/m)|(dBuV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
2389.8 66.31 -7.69 74 51.98 31.95 17.43 | 35.05 | 295 24 P H
2390 51.2 -2.8 54 36.87 31.95 17.43 | 35.05 | 295 24 A H
* 2412 110.29 - - 95.92 31.99 17.43 | 35.05 | 295 24 P H
* 2412 102.73 - - 88.36 31.99 17.43 | 35.05 | 295 24 A H
H
802.11g
H
CHO1
2389.905 66.3 -1.7 74 51.97 31.95 17.43 | 35.05 | 219 296 P \Y,
2412MHz
2390 50.55 -3.45 54 36.22 31.95 17.43 | 35.05 | 219 296 A \%
* 2412 111.93 - - 97.56 31.99 17.43 | 35.05 | 219 296 P \Y,
* 2412 103.93 - - 89.56 31.99 17.43 | 35.05 | 219 296 A \Y,
\%
\Y,
2389.24 57.62 -16.38 74 43.28 31.95 17.43 | 35.04 | 363 23 P H
2389.94 48.55 -5.45 54 34.22 31.95 17.43 | 35.05 | 363 23 A H
* 2437 113.18 - - 98.67 32.08 17.49 | 35.06 | 363 23 P H
* 2437 105.61 - - 91.1 32.08 17.49 | 35.06 | 363 23 A H
2483.69 59.4 -14.6 74 44.76 32.16 17.55 | 35.07 | 363 23 P H
802.11g
2483.5 47.56 -6.44 54 32.92 32.16 1755 | 35.07 | 363 23 A H
CH 06
2387 56.62 -17.38 74 42.28 31.95 17.43 | 35.04 | 327 268 P \Y,
2437MHz
2387 46.88 -7.12 54 32.54 31.95 17.43 | 35.04 | 327 268 A \%
* 2437 115.35 - - 100.89 32.03 17.49 | 35.06 | 327 268 P \Y,
* 2437 107.4 - - 92.94 32.03 17.49 | 35.06 | 327 268 A \Y,
2484.81 61.26 -12.74 74 46.62 32.16 1755 | 35.07 | 327 268 P \%
2483.62 49.68 -4.32 54 35.04 32.16 17.55 | 35.07 | 327 268 A \Y,
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* 2462 109.37 - - 94.76 32.12 1755 | 35.06 | 316 23 P H
* 2462 101.52 - - 86.91 32.12 1755 | 35.06 | 316 23 A H
2483.6 56.65 -17.35 74 42.01 32.16 1755 | 35.07 | 316 23 P H
2483.68 47.6 -6.4 54 32.96 32.16 1755 | 35.07 | 316 23 A H
H
802.11g
H
CH 11
* 2462 112.49 - - 97.88 32.12 1755 | 35.06 | 181 292 P \%
2462MHz
* 2462 104.37 - - 89.76 32.12 1755 | 35.06 | 181 292 A \%
2484.36 60.72 -13.28 74 46.08 32.16 1755 | 35.07 | 181 292 P \%
2483.52 51.12 -2.88 54 36.48 32.16 1755 | 35.07 | 181 292 A \%
\Y,
\%
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
TEL : 886-3-327-3456 Page Number : B5 of B41

FAX : 886-3-328-4978




SPORTON LAB.

FCC RADIO TEST REPORT

Report No. : FR860615C

2.4GHz 2400~2483.5MHz
WIFI 802.11g (Harmonic @ 3m)

WIFI Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table Peak| Pol.
Ant. Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
1 (MHz) (dBpV/m)| (dB) [(dBpV/m)|(dBpV)| (dB/m) | (dB) | (dB) |(cm) | (deg)|(P/A)|(H/V)
4824 42.68 -31.32 74 56.67 34.23 11.12 | 59.34 | 100 0 P H
H
H
802.11g
H
CHO1
4824 45.67 -28.33 74 59.66 34.23 11.12 | 59.34 | 100 0 P \%
2412MHz
\Y,
\%
\Y,
4874 41.15 -32.85 74 55.01 34.22 11.16 | 59.24 | 100 0 P H
7311 45.5 -28.5 74 54.31 35.71 13.61 | 58.13 100 0 P H
H
802.11g
H
CH 06
4874 42.31 -31.69 74 56.17 34.22 11.16 | 59.24 | 100 0 P \Y,
2437MHz
7311 45.56 -28.44 74 54.37 35.71 13.61 | 58.13 100 0 P \%
V
V
4924 43.06 -30.94 74 56.77 34.21 11.22 | 59.14 | 100 0 P H
7386 42.95 -31.05 74 51.86 35.66 13.69 | 58.26 100 0 P H
H
802.11g
H
CH 11
4924 48.27 -25.73 74 61.98 34.21 11.22 | 59.14 | 100 0 P \%
2462MHz
7386 47.76 -26.24 74 56.67 35.66 13.69 | 58.26 100 0 P \%
V
\%
1. No other spurious found.
Remark
2. Allresults are PASS against Peak and Average limit line.
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2.4GHz 2400~2483.5MHz
WIFI 802.11n HT20 (Band Edge @ 3m)

WIFI Note | Frequency Level Over Limit Read | Antenna| Path |Preamp| Ant | Table |Peak| Pol.

Ant. Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.
1 (MHz) |(dBuV/m)| (dB) [(dBpV/m)| (dBpV)| (dB/m) | (dB) | (dB) | (cm)|(deg) |(P/A)/(HN)
2389.8 61.9 -12.1 74 47.57 31.95 17.43 35.05 353 34 P H
2389.905 48.17 -5.83 54 33.84 31.95 17.43 35.05 353 34 A H
* 2412 108.1 - - 93.73 31.99 17.43 | 35.05 353 34 P H
* 2412 100.35 - - 85.98 31.99 17.43 | 35.05 353 34 A H
802.11n H
HT20 H
CHO1 2389.905 66.95 -7.05 74 52.62 31.95 17.43 | 35.05 206 359 P \%
2412MHz 2390 52.72 -1.28 54 3839 | 3195 | 1743 | 3505 | 206 | 359 | P | V
* 2412 110.05 - - 95.68 31.99 17.43 | 35.05 206 359 P \%
* 2412 102.6 - - 88.23 31.99 17.43 | 35.05 206 359 A \%
\%
\%
2389.8 55.95 -18.05 74 41.62 31.95 17.43 | 35.05 390 27 P H
2389.66 45.86 -8.14 54 31.52 31.95 17.43 | 35.04 390 27 A H
* 2437 111.05 - - 96.54 32.08 17.49 35.06 390 27 P H
* 2437 103.65 - - 89.14 32.08 17.49 35.06 390 27 A H
802.11n 2485.37 56.72 -17.28 74 42.08 32.16 17.55 35.07 390 27 P H
HT20 2483.55 46.69 -7.31 54 32.05 32.16 17.55 35.07 390 27 A H
CH 06 2389.94 57.64 -16.36 74 43.31 31.95 17.43 35.05 228 294 P \%
2437MHz 2389.94 47.62 -6.38 54 3329 | 3195 | 1743 | 3505 | 228 | 294 | A | V
* 2437 114.3 - - 99.79 32.08 17.49 35.06 228 294 P \%
* 2437 106.73 - - 92.22 32.08 17.49 35.06 228 294 A \%
2483.52 63.57 -10.43 74 48.93 32.16 17.55 35.07 228 294 P \%
2483.55 50.9 -3.1 54 36.26 32.16 17.55 35.07 228 294 A \%
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