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1. GENERAL INFORMATION
1.1EUT INFORMATION

Advantech Co., Ltd.

Applicant No.1, Alley 20, Lane 26, Rueiguang Road,
Neihu District, Taipei 114 Taiwan
Advantech Co., Ltd.
Manufacturer No.1, Alley 20, Lane 26, Rueiguang Road,
Neihu District, Taipei 114 Taiwan
Equipment Medical Computer
DMS-SA47, DMS-SA47XXXXXXXXXXXXXXXX (where “X” may be
FCC Model No. . “« »
any alphanumeric character , “-” or blank)
IC Model No. DMS-SA47
All the above models are identical except for the designation of
Model model numbers. The suffix of (where “X” may be any alphanumeric
Discrepancy character , “-” or blank) on model number is just for marketing
purpose only.
Trade Name ADVANTECH

Received Date

January 13, 2021

Date of Test

April 15 ~ June 19, 2021

Power Supply

EUT Power from adapter.

FSP / FSP065-DBCM1

Input: 100-240VAC, 2.0-1.0A, 50-60Hz
Output: 19.0VDC, 3.43A, 65.0W

HW Version A01

SW Version A01

EUT Serial # 01

Module Qualcomm / QCNFA364A
Remark:

1. For more details, refer to the User’s manual of the EUT.

2. Disclaimer: Antenna information is provided by the applicant, test results of this report are applicable
to the sample EUT received.

3. Disclaimer: Variant information between/among model numbers / trademarks is provided by the
applicant, test results of this report are applicable to the sample EUT received of main test model

name.
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1.2EUT CHANNEL INFORMATION

802.11b/g/n HT 20: 2412MHz ~ 2462MHz

Frequency Range 802.11n HT40: 2422MHz ~ 2452MHz

IEEE 802.11b mode: CCK

IEEE 802.11g mode: OFDM

IEEE 802.11n HT 20 mode : OFDM
IEEE 802.11n HT 40 mode : OFDM

Modulation Type

R s

IEEE 802.11b mode: 11 Channels

IEEE 802.11g mode: 11 Channels

IEEE 802.11n HT 20 mode : 11 Channels
IEEE 802.11n HT 40 mode : 7 Channels

Number of channel

PN E

Remark:
Refer as ANSI C63.10: 2013 clause 5.6.1 Table 4 and RSS-GEN Table A1l for test channels

Number of frequencies to be tested

Frequency range in Number of Location in frequency
which device operates frequencies range of operation
] 1 MHz or less 1 Middle
] 1 MHz to 10 MHz 2 1 near top and 1 near bottom
X] More than 10 MHz 3 1 near top, 1 near middle, and 1 near bottom
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1.3ANTENNA INFORMATION
Antenna Type X PIFA [ ] PCB [ ] Dipole [] Coils

Chain 0: 2.78 dBi

Antenna Gain Chain 1: 2.97 dBi

Power Directional Gain= 5.89 dBi

Antenna Connector IPEX

Notes:
1. Power Directional Gain = 10*log { [ 10"(Ant1/20) + 10*(Ant2/20) + ... + 10*(Ant N /20)]"2 / N ANT} dBi
2. Two dipole detachable Antennas used which uses a unique coupling to the EUT meeting rule 15.203.

1.4AMEASUREMENT UNCERTAINTY

PARAMETER UNCERTAINTY
AC Powerline Conducted Emission +/- 1.2575
Emission bandwidth, 20dB bandwidth +/- 0.0014
RF output power, conducted +-1.14
Power density, conducted +/- 1.40
3M Semi Anechoic Chamber / 30M~200M +/- 4.12
3M Semi Anechoic Chamber / 200M~1000M +/- 4.68
3M Semi Anechoic Chamber / 1G~8G +/-5.18
3M Semi Anechoic Chamber / 8G~18G +/- 5.47
3M Semi Anechoic Chamber / 18G~26G +/- 3.81
3M Semi Anechoic Chamber / 26G~40G +/- 3.87

Remark:

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

2. ISO/IEC 17025 requires that an estimate of the measurement uncertainties associated with the
emissions test results be included in the report.
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All measurement facilities used to collect the measurement data are located at
X] No.11, Wugong 6th Rd., Wugu Dist., New Taipei City, Taiwan.
[ ] No. 12, Ln. 116, Wugong 3rd Rd., Wugu Dist., New Taipei City, Taiwan.
CAB identifier: TW1309

7 1105
00

Test site Test Engineer Remark
AC Conduction Room Jack Chen -
Radiation Ray Li -
RF Conducted Jack Chen -

Remark: The sites are constructed in conformance with the requirements of ANSI C63.7, ANSI C63.4 and
CISPR Publication 22.

1.6 INSTRUMENT CALIBRATION

3M 966 Chamber Test Site

Equipment Manufacturer Model SIN Cal Date | Cal Due
. . MICRO
Band Reject Filters TRONICS BRM 50702 120 02/08/2021(02/07/2022
Bilog Antenna Sunol JB3 A030105 07/24/2020(07/23/2021
Sciences
Coaxial Cable S|_l|Jl|J—|BNEERR SUCOFLEX 104PEA 20995 02/24/2021(02/23/2022
Coaxial Cable EMCI EMC105 190914+327109/4|09/19/2020{09/18/2021
Digital
Thermo-Hygro WISEWIND 1206 D07 01/06/2021|01/05/2022
Meter
double Ridged
Guide Horn ETC MCTD 1209 DRH13M02003 (09/30/2020{09/29/2021
Antenna
Loop Ant COM-POWER AL-130 121051 04/07/2021{04/06/2022
Pre-Amplifier EMEC EM330 060609 02/24/2021(02/23/2022
Pre-Amplifier HP 8449B 3008A00965 [12/25/2020{12/24/2021
PSA Series Agilent E4446A MY46180323  |07/24/2020(07/23/2021
Spectrum Analyzer
Antenna Tower CCS CC-A-1F N/A N.C.R N.C.R
Controller CCs CC-C-1F N/A N.C.R N.C.R
Turn Table CCs CC-T-1F N/A N.C.R N.C.R
Software €3 6.11-20180419c

Remark: Each piece of equipment is scheduled for calibration once a year.
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RF Conducted Test Site

Name of Equipment |Manufacturer Model N?J?:tilzr Calibration Date|Calibration Due

EXA Signal Analyzer | KEYSIGHT N9010B MY55460167 09/07/2020 09/06/2021
Coaxial Cable Woken WC12 CCo003 06/29/2020 06/28/2021
Coaxial Cable Woken WC12 CcCoo1 06/29/2020 06/28/2021
Power Meter Anritsu ML2495A 1149001 05/24/2021 05/23/2022
Power Seneor Anritsu MA2491A 030982 05/24/2021 05/23/2022

Software

Radio Test Software

AC Power Line Conducted Emission Test Room

Name of Equipment |Manufacturer Model Ni?:t?elgr Calibration Date|Calibration Due
CABLE EMCI CFD300-NL CERF 06/29/2020 06/28/2021
EMI Test Receiver R&S ESCI 100064 07/17/2020 07/16/2021
LISN SCHAFFNER NNB 41 03/10013 02/02/2021 02/01/2022
Software EZ-EMC(CCS-3A1-CE)

Remark: Each piece of equipment is scheduled for calibration once a year.
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1.7 SUPPORT AND EUT ACCESSORIES EQUIPMENT
EUT Accessories Equipment

No. Equipment Brand Model Series No. FCCID

N/A
Support Equipment

No. Equipment Brand Model Series No. FCCID

N/A

1.8TEST METHODOLOGY AND APPLIED STANDARDS

The test methodology, setups and results comply with all requirements in accordance
with ANSI C63.10:2013, FCC Part 2, FCC Part 15.247, RSS-247 Issue 2 and RSS-GEN

Issue 5.
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2. TEST SUMMARY

FCC
IC Standard Report

Stano!ard Section Secﬁion Test Item Result

Section
15.203 RSS-GEN 6.8 1.3 Antenna Requirement Pass
15.207(a) RSS-GEN 8.8 51 AC Conducted Emission Pass
15.247(a)(2) | RSS-247(5.2)(a) 5.2 6 dB Bandwidth Pass
- RSS-GEN 6.7 5.2 Occupied Bandwidth (99%) Pass
15.247(b)(3) | RSS-247(5.4)(d) 5.3 Output Power Measurement Pass
15.247(e) RSS-247(5.2)(b) 5.4 Power Spectral Density Pass
15.247(d) RSS-247(5.5) 5.5 Conducted Band Edge Pass
15.247(d) RSS-247(5.5) 5.5 Conducted Emission Pass
15.247(d) RSS-;ElE(IJ\I 8.9, 5.6 Radiation Band Edge Pass
15.247(d) RSS-;ElE(IJ\I 8.9, 5.6 Radiation Spurious Emission Pass
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3. DESCRIPTION OF TEST MODES
3.1 THE WORST MODE OF OPERATING CONDITION
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Operation mode

IEEE 802.11b mode :1Mbps
IEEE 802.11g mode :6Mbps
IEEE 802.11n HT20 mode :MCS8
IEEE 802.11n HT40 Mode: MCS8

Test Channel Frequencies

IEEE 802.11b mode:

1. Lowest Channel : 2412MHz
2. Middle Channel : 2437MHz
3. Highest Channel : 2462MHz
IEEE 802.11g mode :

1. Lowest Channel : 2412MHz
2. Middle Channel : 2437MHz
3. Highest Channel : 2462MHz
IEEE 802.11n HT20 mode :

1. Lowest Channel : 2412MHz
2. Middle Channel : 2437MHz
3. Highest Channel : 2462MHz
IEEE 802.11n HT40 mode:

1. Lowest Channel: 2422MHz
2. Middle Channel: 2437MHz
3. Highest Channel: 2452MHz

Operation Transmitter

IEEE 802.11b mode :1T1R
IEEE 802.11g mode :1T1R
IEEE 802.11n HT20 mode : 2T2R
IEEE 802.11n HT40 mode : 2T2R

Remark:

1. EUT pre-scanned data rate of output power for each mode, the worst data rate were recorded in this

report.

2. MIMO mode covered SISO mode due to MIMO mode with the power equal or higher than SISO modes

as worst-case scenario.
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3.2THE WORST MODE OF MEASUREMENT

AC Power Line Conducted Emission
Test Condition AC Power line conducted emission for line and neutral

Power supply Mode(Mode 1: EUT power by Adapter
Worst Mode X] Mode 1 [ ] Mode 2 [ ] Mode 3 [ ] Mode 4

Remark:

1. The worst mode was record in this test report.

2. AC power line conducted emission and for below 1G radiation emission were
performed the EUT transmit at the highest output power channel as worse case.

Radiated Emission Measurement Above 1G

Test Condition Radiated Emission Above 1G
Power supply Mode [Mode 1: EUT power by adapter. (120V)
Worst Mode X] Mode 1 [ ] Mode 2 [ ] Mode 3 [ ] Mode 4

[ ] Placed in fixed position.

. [ ] Placed in fixed position at X-Plane (E2-Plane)
GRS Ol X Placed in fixed position at Y-Plane (E1-Plane)
[ ] Placed in fixed position at Z-Plane (H-Plane)

Radiated Emission Measurement Below 1G

Test Condition Radiated Emission Below 1G
Power supply Mode |Mode 1: EUT power by adapter. (120V)
Worst Mode X] Mode 1 [ ] Mode 2 [ ] Mode 3 [ ] Mode 4
Remark:

1. The worst mode was record in this test report.
2. EUT pre-scanned in three axis ,X,Y, Z and two polarity, for radiated measurement.

The worst case(Y-Plane) were recorded in this report
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25.8°C
46.3% RH

Temperature:

Humidity:

T210113D03-RP3

Tested by:
Test date:
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Jack Chen
June 9, 2021

Duty Cycle

Configuration Duty Cycle (%)

Duty Factor (dB)
=10*log (1/Duty Cycle)

VBW setting

1T (kHz) (kH2)

802.11b 99.20

0.03

0.08 0.01

802.11g 95.12

0.22

0.48 1.00

802.11n HT20 90.77

0.42

1.02 2.00

802.11n HT40 83.22

0.80

2.02 3.00
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5. TEST RESULT
5.1. AC POWER LINE CONDUCTED EMISSION
5.1.1 Test Limit
According to 8§15.207(a)(2) and RSS-GEN section 8.8,
Frequency Range Limits(dBuV)
(MHzZ) Quasi-peak Average
0.151t0 0.50 66 to 56* 56 to 46*
0.50to 5 56 46
510 30 60 50

* Decreases with the logarithm of the frequency.

5.1.2 Test Procedure

Test method Refer as ANSI C63.10: 2013 clause 6.2,
1. The EUT was placed on a non-conducted table, which is 0.8m above horizontal

ground plane and 0.4m above vertical ground plane.

EUT connected to the line impedance stabilization network (LISN)

Receiver set RBW of 9kHz and Detector Peak, and note as quasi-peak and

average.

4. Maximum procedure was performed on the six highest emissions to ensure EUT

compliance.

5. Recorded Line for Neutral and Line.

5.1.3 Test Setup

Vertical reference ground plane

ﬁ EMI receiver

LISN

5.1.4 Test Result

PASS.

\
—[ 80cm
¥

Horizontal reference ground

plane
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Test Data
Test Mode: Mode 1 Temp/Hum 24.9(°C)/ 46.7%RH
Phase: Line Test Date June 11, 2021
Test Engineer Jack Chen
80.0 dBu¥
Limit1: —
Limit2:
L2
3
4
J ’
3I]U X
-20
0.150 05 [MHz] 5 30.000
Lz Average | Correctio QL Average Qs Average Qs Average
Fr(-z'(\]/lthezr;cy rz:gikng reading | n factor rzzﬁlft result P“erﬁll(t limit mpaﬁ'zli(n margin |Remark
(dBuY) (dBuV) (dB) (dBuv) (dBuV) (dBuV) (dBuV) (dB) (dB)
0.1700 31.92 17.98 10.29 42.21 28.27 64.96 54.96 -22.75 | -26.69 | Pass
0.1940 30.32 17.89 10.29 40.61 28.18 63.86 53.86 -23.25 | -25.68 | Pass
0.2180 28.11 15.42 10.29 38.40 25.71 62.89 52.89 -24.49 | -27.18 | Pass
0.4180 28.33 21.22 10.29 38.62 31.51 57.49 47.49 -18.87 | -15.98 | Pass
0.4460 26.92 20.17 10.29 37.21 30.46 56.95 46.95 -19.74 | -16.49 | Pass
0.4580 26.20 18.40 10.29 36.49 28.69 56.73 46.73 -20.24 | -18.04 | Pass

Note: Correction factor = LISN loss + Cable loss.
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Test Mode: Mode 1 Temp/Hum 24.9(°C)/ 46.7%RH
Phase: Neutral Test Date June 11, 2021
Test Engineer Jack Chen
80.0 dBu¥
Limit1: —_—
Limit2:

\

30
-20
0.150 0.5 [MHz) 5 30.000
Quasi . Quasi Quasi Quasi
Average | Correctio Average Average Average
Fr%%l_lezr;cy rzzgikng reading | n factor rzzill(t result Pnerﬁl.(t limit mPaerZIi(n margin |Remark
(dBuV) (dBuV) (dB) (dBuV) (dBuV) (dBuV) (dBuV) (dB) (dB)

0.1500 35.73 | 20.59 | 10.29 | 46.02 | 30.88 | 66.00 [ 56.00 | -19.98 | -25.12 | Pass
0.1700 3594 | 30.65 | 10.29 | 46.23 | 40.94 | 64.96 | 54.96 | -18.73 | -14.02 | Pass
0.4100 28.73 | 21.94 | 10.29 | 39.02 | 32.23 | 57.65 | 47.65 | -18.63 | -15.42 | Pass
0.4220 3123 | 2445 | 10.29 | 4152 | 34.74 | 57.41 | 47.41 | -15.89 | -12.67 | Pass
0.4460 28.10 | 2159 | 10.29 | 38.39 | 31.88 | 56.95 | 46.95 | -18.56 | -15.07 | Pass
0.4620 2597 | 18.02 | 10.29 | 36.26 | 28.31 | 56.66 | 46.66 | -20.40 | -18.35 | Pass

Note: Correction factor = LISN loss + Cable loss.
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5.2. 6dB BANDWIDTH AND OCCUPIED BANDWIDTH (99%)

5.2.1 Test Limit
According to 815.247(a)(2) and RSS-247 section 5.2(a),
6 dB Bandwidth

Limit Shall be at least 500kHz

Occupied Bandwidth(99%) : For reporting purposes only.

5.2.2 Test Procedure

Test method Refer as ANSI C63.10: 2013,

1. The EUT RF output connected to the spectrum analyzer by RF cable.
2. Setting maximum power transmit of EUT

3. SA set RBW = 100kHz, VBW = 300kHz and Detector = Peak, to measurement 6 dB
Bandwidth.

4. SAset RBW =1% ~ 5% OBW, VBW = three times the RBW and Detector = Peak, to
measurement 99% Bandwidth

5. Measure and record the result of 6 dB Bandwidth and 99% Bandwidth. in the test
report.

5.2.3 Test Setup

Spectrum

EUT
Analyzer
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5.2.4 Test Result
Temperature: 25.8°C Tested by: Jack Chen
Humidity: 46.3% RH Test date: June 9, 2021
Test mode: IEEE 802.11b Mode / 2412-2462 MHz
Chain 0 Chainl Chain 0 Chain 1 -
Channel Fr%(\q/lllj_lezr;cy OBW(99%) | OBW(99%) | 6dB BW 6dB BW 6d(E|JI'Zr)r”t
(MHz) (MHz) (MHz) (MHz)
Low 2412 13.525 - 8.10 -
Mid 2437 13.548 - 8.10 - 2500
High 2462 13.709 - 8.10 -
Test mode: IEEE 802.11g Mode / 2412-2462 MHz
Frequenc Chain 0 Chainl Chain 0 Chain 1 6dB limit
Channel (ﬁ/le) Y | oBW(©9%) | oBW(99%) 6dB BW 6dB BW (H2)
(MHz) (MHz) (MHz) (MHz)
Low 2412 16.944 - 15.16 -
Mid 2437 16.951 - 15.15 - 2500
High 2462 16.787 - 15.15 -
Test mode: IEEE 802.11n HT20 Mode / 2412-2462 MHz
Frequenc Chain 0 Chainl Chain 0 Chain 1 6dB limit
Channel (&HZ) Y | oBw(©9%) | oBW(©Q9%) | 6dBBW 6dB BW (kH2)
(MHz) (MHz) (MHz) (MHz)
Low 2412 17.394 17.400 15.15 15.16
Mid 2437 17.398 17.395 15.15 15.16 2500
High 2462 17.416 17.405 15.17 15.16
Test mode: IEEE 802.11n HT40 Mode / 2422-2452 MHz
Frequenc Chain 0 Chainl Chain 0 Chain 1 6dB limit
Channel (EAHZ) Y | oBW(99%) | 0BW(99%) 6dB BW 6dB BW (KH2)
(MHz) (MH2) (MHz) (MH2z)
Low 2422 35.801 35.751 35.12 35.15
Mid 2437 35.780 35.730 35.15 35.14 2500
High 2452 35.796 35.754 35.15 35.15
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Test Data
6dB BANDWIDTH

pmmen 4 | e e | e
|KEYSIGHT v &7 fiput Z 860 Atten: 30 B Trig Frea Run  Gertor Freq 2 412000000 Gz |Contar Frocuoney 1 KEYSIGHT mot Aiten: 30 B Trig Frea Run  Gertor Freq 2 437000000 Gz |Contar Frocuoney 1
f Cormections. O Gate: OF Iwglbiod: 5050 TRQUENGY | Setings f Gate: OF Iwlbioid: 5050 ier Frequency | sedings
RL == ign muso Freq Rel. Int (S) #F Gain Low  Rado Sid None 2412000000 GHz RL = ign auo #F Gain Low  Radio Sit None 2437000000 GHz
o = o =
1 Gragh N Ref Lvl Offset 10.50 0B 30.000 MHz 1 Graph M Ref Lvl Offset 10.50 0B 30.000 MHz
[ScalwDV16.008 Ref Valus 20.00 dBm ScaleiDlv 10.0 65 Ref Valus 20.00 dBm
Log CF Step Log CF Step
10l 3,000000 MHz 10l 3,000000 MHz
1 Aulo 1 Aulo
Man Man
Freq Offset ’ Freq Offset
anz anz
(Centar 241200 GHz #ideo BW 300,00 kHz Span 30 MHz, (Centar 243700 GHz #ideo BW 300,00 kHz Span 30 MHz,
#Res BW 100,00 kHz Swoep 2.93 ms (1001 pts) #Res BW 100,00 kHz Swoep 2.93 ms (1001 pts)
2 Mees . 2 Mees .
Occupied Bandwidih Gccupied Bandwidih
13,563 MHZ Tolal Power 28,1 a8 Tolal Power 278 a8m
Transmit Freq Eror | 122.22 kHz % of OBW Power 8900 % Transmit Freq Eror | 86.778 kHz % of OBW Power 8900 %
xdB Bandwidth %8 5008 xdB Bandwidth 5,096 Wiz %8 5008
Jun 08, 2021 - LY - LY
LIl [l dhr v R TR 2o~ ? -2 X
(Spectrum Anaiyzer 1 R
bty + & Feaey
I oA WpAZ 00 [Aen 3008 Tng FremRun  Certor Froq 246000000061 |[oom—e————
-':LEVSIG"T Comechione. Gate OF AugHioid S0/50 (Cantar Froquency Setlings
= mign huso Freq Ref. int (S) #F Gain Low s St None 2462000000 GHz
o
Span
1 Gragh Y Ref Lvl Offset 10.50 dB: 30,000 MHz
[ScalwDV16.008 Ref Valus 20.00 dBm
Log CF Step
10l 3,000000 MHz
1 Aulo
Man
Freg Oftset
0
(Centar 246200 GHz #ideo BW 300,00 kHz Span 30 MHz,
#Res BW 100,00 kHz Swoep 2.93 ms (1001 pts)
2 Mees "
Occupied Bandwidih
13,758 MHZ Tolal Power 278d8m
Transmit Freq Eror | 57.830 kHz % of OBW Power 8900 %
xdB Bandwidth 5,096 Wiz %8 5008
Jun 09, 2021 . w
€9 c M ? N e £ PeY
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‘Spectrum Ananzer1 . Spectum Anayzer1 .
epaaon + L ey Seipeanm + L e o]
Ii g FE W Z 00 Aen 3006 T Fres Run  (Gerer Freq 2 412000000 Giiz Pomrorp—— g oAz 800 JAten 300 (Trg Freafun  Certor Froq 2407000000008 | [garer Frecam |
-':LEVSIG"T S Gale 08 wolHcid 5050 (Center Frequency | etings ':LEVSIGHT Comections: O Gate: OF Iwlbioid: 5050 Center Frequency || getjings
hall ™ Freg Ref. i (5) #F Gain Low  Rado Sid None 2412000000 GHz | g At Freq R . (S} #F Gain Low  Rudo Sl None 2437000000 GHz |
w o
ipar Span
1 Graph b Ref Lyl Offset 10.50 d8 30,000 MHz 1 Graph N Ref Lyl Offset 10.50 B 30.000 MHz
ScaieiDiv 10.0 a8 Ref Value 20.00 dBm ScalalDiv 10,098 Ref Value 20.00 d8m
Log CF Step Log CF Step
00 5,000000 MHz 3,000000 MHz
Aula { Auto
e '
Freq Offset Freq Offset
' 4
(Center 241200 GHz #ideo BW 300.00 kHZ Span 30 MHz (Center 243700 GHz #Vidso BW 300,00 kHz Span 30 MHz]
#Res BW 100.00 kHz Sweep 2.9 ms (1001 pts) #Res BW 100.00 kHz. Swoep 2.93 ms (1001 pts)
2 Mees v 2 Meircs .
Occupied Bandwidih Gocupied Bandwidih
16,668 MHz Tolal Poveer 284 68 16,636 MHZ Tolal Power 282 a8
| Transmit Freq Ermor 120.75 kHz * of OBW Pawer 99.00 % Transmit Freq Eror | 96.566 kHz % of OBW Power 89.00 %
x 0B Bandwidih 15,16 Mz xd8 50068 xdB Bandwidth 1515 Mz %8 50008
Jun 08, 2021 - A Jun 08, 2021 - LY
=2l ? T 5 = 29 A ? R R TR
‘Spectrum Araiyzer 1
‘Oecupied BW + {3 Frequency
I o R inpat Z 5001 TAiten 30 A8 Trig Frea Run  [Comter Freq 7 462000000 Giz (Cote Froc—1
KEVSIGHT AL BT R oy
= pign Aua Frex Ret. lnf (S) #F Gain Low  Radio Sid None 2462000000 GHz
w
par
1 Graph h Ref Lvl Offset 10,50 d8 30,000 MHz
ScaieiDiv 10.0 a8 Ref Value 20.00 dBm
Log CF Step
00 5,000000 MHz
I; Aula
Wan
Freq Offset
'
\Centar 2.46200 GHz #video BW 300.00 kHz Span 30 MHz
#Res BW 100.00 kHz Sweop 2.93 ms (1001 pis)
2 Meics B
Occupied Bandwidih
16,474 WHz Tolal Poveer 277 68
| Transmit Freq Ermor 32533 kHz * of OBW Pawer 99.00 %
x 0B Bandwidih 15,15 Mz xd8 50008
' I" {'! - 9 Jun 08, 2021 - -
& | 10:14:38 AM e LAy
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IEEE 802.11n HT20 mode- chain O

T B rema o] | [y R
|KEYSIGHT v &7 fiput Z 860 Atten: 30 B Trig Frea Run— Cener Freq 2 412000000 GHz | o Frocumey | KEYSIGHT ot 7 fInpuZ 800 [Atten: 30 dB Trig Frea Run  Genor Freq 2 437000000 Gz | o Frocumey |
[ \Geeroctiors: O et OF Jglbioid 5050 requency [ geqings f \Goarocions: OF Gono: O Iglioid 25050 nter Froquency [ geqings
RL = ign auo Freq Rel. Int (S) #F Gain Low  Rado Sid None 2412000000 GHz RL = ign auo Freq Rel Int S} #F Gain Low  Radio Sit None 2437000000 GHz
o = o =
1 Graph N Ref Lyl Offset 10.50 B 30.000 MHz 1 Gragh M Ref Lyl Offset 10.50 B 30.000 MHz
[ScalwDV16.008 Ref Valus 20.00 dBm [ScalwDV16.008 Ref Valus 20.00 dBm
Log CF Siep Log CF Siep
10l 3,000000 MHz 10l 3,000000 MHz
{ Auto { Auto
' '
Freq Offset Freg Oftset
‘ ‘
(Centar 241200 GHz #ideo BW 300,00 kHz Span 30 MHz, (Centar 243700 GHz #ideo BW 300,00 kHz Span 30 MHz,
#Res BW 100,00 kHz Swoep 2.93 ms (1001 pts) #Res BW 100,00 kHz Swoep 2.93 ms (1001 pts)
2 Mees . 2 Mees .
Gccupied Bandwidih Gccupied Bandwidih
17,348 MHZ Tolal Power 20.4 a8 17,354 MHZ Tolal Power 207 aBm
[ Transmit Freq Error | 32,936 kHz % of OBW Power 99.00% | Transmit Freq Error | 31484 kHz % of OBW Power 99.00%
xdB Bandwidth 15,15 Mz %8 5008 xdB Bandwidth 1515 Mz %8 5008
Jun 08, 2021 - LY Jun 08, 2021 - LY
=2 W ? S R TR =2 W ? TS -2 X
(Spectrum Anaiyzer 1 R
\Occupied BW + # Frequency
I oA oz 800 [Aten 30D (Trg Freafun  Certor Freq 2862000000008 | [garmer Frecamn |
-':LEVSIG"T [Comections: OfF Gate AugHioid S0/50 (Cantar Froquency Setlings
= Aign Auto Freq Ref Int {S) #IF Gain Low  Fladio Sid None. 2462000000 GHz
o
Span
1 Graph M Ref Lvl Offset 10.50 0B 30.000 MHz
ScaleiDlv 10.0 65 Ref Valus 20.00 dBm
Log CF Step
10l 3,000000 MHz
li: Auto
Man
Freg Oftset
ol ]
(Centar 246200 GHz #ideo BW 300,00 kHz Span 30 MHz,
#Res BW 100,00 kHz Swoep 2.93 ms (1001 pts)
2 Mees "
Occupied Bandwidih
17.361 WHZ Tolal Power 203 a8
[ Transiit Freq Eror | 20477 Kz % of OBW Power #900%
xdB Bandwidth 15,17 Mz %8 5008
Jun 08, 2021 - LY
=2 W ? O Si
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IEEE 802.11n HT40 mode- chain O

‘Spectum Ananzer1 | A ‘Spectum Ananzer1 | .
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(#Ros BW 100,00 kHz Swoop 4.80 ms (1001 pts) (#Ros BW 100,00 kHz Swoop 4.80 ms (1001 pts)
2 Meics v 2 Meics v
Occupied Bandwidih Occupied Bandwidih
35665 MHZ Total Power 203 aBm 35623 Mz Total Power 202 6Bm
| Transmit Freq Error | 42,662 Kz % of OBW Power 89.00% | Transmit Freq Error | 36,698 kHz % of OBW Power 89.00%
x 0B Bandwidh 35.12MHz %8 50008 x 0B Bandwidh 3615 Wiz %8 50008
Jun 09, 2021 . o Jun 09, 2021 . o
=2 ? TS R TR |G ? T i =
‘Spectrum Araiyzer 1| .
\Occupied BW + # Frequency
[i o m ! d iy Frem Fun Freeg 2 452000000 e
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RL wol s
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w
Span
1 Graph M Ref Lvl Offset 10.50 0B 50.000 MHz
ScaieiDiv 10.0 a8 Ref Value 20.00 d8m
Log CF Step
00 5000000 MHz
|;‘ Auto
Man
Freq Offset
ol 0
(Center 245200 GHz #Widso BW 300,00 kHz Span 50 MHz]
(#Ros BW 100,00 kHz Swoop 4.80 ms (1001 pts)
2 Meics v
Occupied Bandwidih
35625 Mz Total Power 202 6Bm
| Transmit Freq Error | 18,608 Kz % of OBW Power 89.00%
x 0B Bandwidh 3615 MHz %8 50008
Jun 09, 2021 . o
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IEEE 802.11n HT20 mode- chain 1

Low CH

‘Spectum Ananzer1 | . ‘Spectum Ananzer1 | .
epaaon + L rreeney epaaon + L rreeney
Ii oA pAZ 00 A 305 g FresFn  Gerfor Freg 2400000 6 | o e [i gt FF oz 800 [Aen 30D Trg Freafun  Certor Freq 2407000000008 | [garmer Frecamn |
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w w
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Freq Offset Freq Offset
‘ o ‘ 0
(Center 241200 GHz #Vidso BW 300,00 kHz Span 30 MHz] (Center 243700 GHz #Vidso BW 300,00 kHz i Span 30 MHz]
(#Ros BW 100.00 kHz Swoop 293 ms (1001 pts) (#Ros BW 100,00 kHz Swoop 293 ms (1001 pts)
2 Mees . 2 Mees .
Occupied Bandwidih Occupied Bandwidih
17,356 MHZ Tolal Power 18.9 a8, 17,577 MHZ Tolal Power 18.7 dgim,
| Transmit Freq Error | 27.310 kHz % of OBW Power 89.00% | Transmit Freq Error | 20,174 Kz % of OBW Power 89.00%
x 0B Bandwidh 15,16 Wiz %8 5008 x 0B Bandwidh 16,16 Mz %8 50008
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IEEE 802.11n HT40 mode- chain 1

Low CH

Mid CH

T R T R
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(Center 242200 GHz #Vidso BW 300,00 kHz Span 50 WHz] (Center 243700 GHz #Vidso BW 300,00 kHz Span 50 WHz]
#Res BW 100,00 kHz ‘Swoep 4.80 ms (1001 pts) #Res BW 100,00 kHz Sweop 4.80 ms (1 pts|
2 Mees . 2 Mees .
Occupied Bandwidih Occupied Bandwidih
35,668 MHZ Tolal Power 18.1 dgm, 35,065 MHZ Tolal Power 18.3 a8,
| Transmit Freq Error | 56.730 kHz % of OBW Power 89.00 % | Transmit Freq Error | 56.910 kHz % of OBW Power 89.00 %
x 0B Bandwidh 3615 Wiz %8 5008 x 0B Bandwidh 35.14 Wtz %8 50008
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2 Meics v
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| Transmit Freq Error | 46,302 Kz % of OBW Power 89.00%
x 0B Bandwidh 3615 MHz %8 50008
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Test Data
BANDWIDTH 99%
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\Center 2.41200 GHz #ideo BW 1.0000 MHz Span 30 MHz| \Center 2.43700 GHz. #ideo BW 1.0000 MHz Span 30 MHz|
[#Res BW 300,00 kHE Sweap 1.07 ms (1001 pts) [#Res BW 300,00 kHE Sweap 1.07 ms (1001 pts)
2 Metics v 2 Metics "
Occupied Bandwidih Occupied Bandwidih
13,525 Mz Tolal Power 77 dom 13,546 Mz Tolal Power Z84d8m
Transmit Frog Error 12365 Kz % of OBV Power B00% Transmit Frog Error 100,38 Kz % of OBV Power B00%
B Bandwidtn 8,156 WHZ %08 60008 B Bandwidtn 5,158 Wz %08 60008
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| Transmit Freq Ermor 166.34 kHz * of OBW Pawer 99.00 % Transmit Freq Error 130.76 kHz % of OBW Power 89.00 %
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IEEE 802.11n HT20 mode- chain 1
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IEEE 802.11n HT40 mode- chain 1
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5.3. OUTPUT POWER MEASUREMENT

5.3.1 Test Limit
According to 815.247(b) and RSS-247 section 5.4(d),
Peak output power :

For systems using digital modulation in the 2400-2483.5 MHz, and 5725-5850 MHz
bands: 1 Watt(30 dBm) and the e.i.r.p. shall not exceed 4Watt(36 dBm), base on the use
of antennas with directional gain not exceed 6 dBi If transmitting antennas of directional
gain greater than 6dBi are used the peak output power the conducted output power from
the intentional radiator shall be reduced 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 3 dB that the directional gain of the antenna exceeds 6 dBi.

X] Antenna not exceed 6 dBi : 30dBm
[ ] Antenna with DG greater than 6 dBi :
[Limit = 30 — (DG — 6)]

[] Point-to-point operation :

Limit

Average output power : For reporting purposes only.

5.3.2 Test Procedure
Test method Refer as ANSI C63.10:2013.
1. The EUT RF output connected to the power meter by RF cable.

2. Setting maximum power transmit of EUT.
3. The path loss was compensated to the results for each measurement.
4

Measure and record the result of Peak output power and Average output power. in
the test report.

5.3.3 Test Setup

EUT Power Meter
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5.3.4 Test Result

Temperature:
Humidity:

25.6~26.4°C

45.6~49.8 %RH

Peak output power :

Tested by:
Test date:
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Jack Chen
June 18~19, 2021

1TX:
802.11b ChO
Peak Output .
CH (T\;quz) %i:fe P‘;‘gter Power ('a'g‘nf) RESULT
(dBm)
1 | 2412 1 215 20.38 30.00 PASS
6 | 2437 1 215 20.39 30.00 PASS
11 | 2462 1 215 20.45 30.00 PASS
802.11b Ch1
Peak Output -
CH (',:\;ﬁ"l') %2{“6 P‘;‘gter Power (b'é“r:) RESULT
(dBm)
1 | 2412 1 21 20.15 30.00 PASS
6 | 2437 1 21 20.18 30.00 PASS
11 | 2462 1 21 20.27 30.00 PASS
802.11g ChO
Peak Output -
CH (',:\;ﬁg') %ﬁfe PZ‘g’ter Power (b'é“r:) RESULT
(dBm)
1 | 2412 6 22 23.46 30.00 PASS
6 | 2437 6 22 23.21 30.00 PASS
11 | 2462 6 215 23.18 30.00 PASS
802.11g ChO
Peak Output L.
CH (',:\;eH‘i) Daa Power Power ((Lj'é“n']t) RESULT
(dBm)
1 | 2412 6 215 23.08 30.00 PASS
6 | 2437 6 215 22.96 30.00 PASS
11 | 2462 6 215 23.04 30.00 PASS

This document cannot be reproduced except in full, without prior written approval of the Company. A#i& RE&EA /N T E@mIFA] » KN e[ FR{rE SR -



Report No.:

2TX:

T210113D03-RP3

Page:

33 /105
00

802.11n_HT20M MIMO

Peak Output

Total Peak

Power imi
CH| oy | rate | set | dBm) Output Power @Bm) | RESULT
CHO | CH1
1| 2412 MCS8 13 | 15.89 | 15.94 18.93 30.00 PASS
6 | 2437 MCS8 135 | 15.11 | 16.53 18.89 30.00 PASS
11 | 2462 MCS8 13 | 15.23 | 15.67 18.47 30.00 PASS
802.11n_HT40M MIMO
= Dat p Peall(oil)vlétrput Total Peak Limit
. |
CH | ) Rate set | (dBm) e @em) | RESULT
CHO | CH1
3 | 2422 MCS8 13 | 15.07 | 15.29 18.19 30.00 PASS
6 | 2437 MCS8 13 | 15.08 | 15.61 18.36 30.00 PASS
9 | 2452 MCS8 13 | 1531 | 15.65 18.49 30.00 PASS
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Average output power :
1TX
802.11b ChO
Max. Avg. Output I
Freq. Data Power Limit
CH (MHz) Rate set Power (dBm) RESULT
(dBm)
1 2412 1 215 17.81 30.00 PASS
6 2437 1 215 17.59 30.00 PASS
11 2462 1 215 17.95 30.00 PASS
802.11b Ch1l
CH Freq. Data Power Max. IA:,\ég\}e?UtpUt Limit RESULT
(MHz) Rate set (dBm) (dBm)
1 2412 1 21 17.65 30.00 PASS
6 2437 1 21 17.55 30.00 PASS
11 2462 1 21 17.75 30.00 PASS
802.11g ChO
CH Freq. Data Power Max. g\é%\}e?utput Limit RESULT
(MHz) Rate set (dBm) (dBm)
1 2412 6 22 17.94 30.00 PASS
6 2437 6 22 17.79 30.00 PASS
11 2462 6 215 17.75 30.00 PASS
802.11g Ch1l
Max. Avg. Output -
Freq. Data Power Limit
CH (MHz) Rate set Power (dBm) RESULT
(dBm)
1 2412 6 215 17.78 30.00 PASS
6 2437 6 215 17.71 30.00 PASS
11 2462 6 215 17.74 30.00 PASS
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2TX:
802.11n_HT20M MIMO
Avg. Output Total A
Freq. Data Power Power otal Avg. Limit
CH (MHz) Rate set (dBm) Output Power dBm) RESULT
(dBm)
CHO | CH1
2412 MCS8 13 9.08 9.12 12.53 30.00 PASS
2437 MCS8 13.5 8.58 9.75 12.64 30.00 PASS
11 2462 MCS8 13 8.96 9.54 12.69 30.00 PASS
802.11n_HT40M MIMO
Avg. Output Total A
Freq. Data Power Power otal Avg. Limit
CH (MHz) Rate set (dBm) Output Power dBm) RESULT
(dBm)
CHO | CH1
2422 MCS8 13 8.45 9.37 12.74 30.00 PASS
6 2437 MCS8 13 8.23 9.29 12.60 30.00 PASS
2452 MCS8 13 8.13 9.45 12.65 30.00 PASS
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EIRP output power :

1TX-Chain O:
802.11b ChO
CH Freq. Data Avg. Output Anézinnna EIRP Limit RESULT
(MHz) Rate Power (dBm) (dBi) (dBm) (dBm)
1 2412 1 17.81 2.78 20.59 36 PASS
6 2437 1 17.59 2.78 20.37 36 PASS
11 2462 1 17.95 2.78 20.73 36 PASS
802.11g ChO
on | Frea. Data Avg. Output Arggi”n”a EIRP | Limit | oociip
(MHz) Rate Power (dBm) (dBi) (dBm) (dBm)
1 2412 6 17.94 2.78 20.72 36 PASS
6 2437 6 17.79 2.78 20.57 36 PASS
11 2462 6 17.75 2.78 20.53 36 PASS
1TX-Chain 1:
802.11b Ch1l
CH Freq. Data Avg. Output Argginnna EIRP Limit RESULT
(MHz) Rate Power (dBm) (dBi) (dBm) (dBm)
1 2412 1 17.65 2.97 20.62 36 PASS
6 2437 1 17.55 2.97 20.52 36 PASS
11 2462 1 17.75 2.97 20.72 36 PASS
802.11g Ch1l
CH Freq. Data Avg. Output Arg:innna EIRP Limit RESULT
(MHz) Rate Power (dBm) (dBi) (dBm) (dBm)
1 2412 6 17.78 2.97 20.75 36 PASS
6 2437 6 17.71 2.97 20.68 36 PASS
11 2462 6 17.74 2.97 20.71 36 PASS
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2TX:
802.11n_HT20M MIMO
Avg. Output Total Avg Antenna
Freq. Data Power ' ; EIRP | Limit
CHlMHz) | Rate @em) | OutPiiower cah | @em) | @m) | RESULT
CHO | CH1
1 2412 MCS8 15.89 | 15.94 12.53 5.89 18.42 36 PASS
6 2437 MCS8 15.11 | 16.53 12.64 5.89 18.53 36 PASS
11 2462 MCS8 15.23 | 15.67 12.69 5.89 18.58 36 PASS
802.11n_HT40M MIMO
Avg. Output Total Avg Antenna
Freq. Data Power ) : EIRP | Limit
CH 1 MHz) | Rate @em) | OuPLLTOWerl qah | @em) | @sm) | RESULT
CHO | CH1
3 2422 MCS8 8.45 | 9.37 12.74 5.89 18.63 36 PASS
6 2437 MCS8 8.23 | 9.29 12.60 5.89 18.49 36 PASS
9 2452 MCS8 8.13 | 9.45 12.65 5.89 18.54 36 PASS
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54. POWER SPECTRAL DENSITY
5.4.1 Test Limit
According to 815.247(e) and RSS-247 section 5.2(b),

For digitally modulated systems, the power spectral density conducted from the
intentional radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band
during any time interval of continuous transmission.

X] Antenna not exceed 6 dBi : 8dBm

[ ] Antenna with DG greater than 6 dBi :
[ Limit =8 — (DG — 6) |

[] Point-to-point operation :

Limit

5.4.2 Test Procedure

Test method Refer as ANSI C63.10:2013

1. The EUT RF output connected to the spectrum analyzer by RF cable.
2. Setting maximum power transmit of EUT

3. SA set RBW = 3kHz, VBW = 30kHz, Span = 1.5 times DTS Bandwidth (6 dB BW),
Detector = Peak, Sweep Time = Auto and Trace = Max hold.

4. The path loss and Duty Factor were compensated to the results for each
measurement by SA.

5. Mark the maximum level.
6. Measure and record the result of power spectral density. in the test report.

5.4.3 Test Setup

Spectrum

EUT
Analyzer
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5.4.4 Test Result
Temperature: 25.8°C Tested by: Jack Chen
Humidity: 46.3% RH Test date: June 9, 2021
1TX
Test mode: IEEE 802.11b Mode / 2412-2462 MHz
Channel Frequency Chain 0 Chain 1 Total Limit Result
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm/3kHz) | (dBm/3kHz)
Low 2412 -3.51 - -3.51 PASS
Mid 2437 -3.05 - -3.05 8 PASS
High 2462 1.85 - 1.85 PASS
Test mode: IEEE 802.11g Mode / 2412-2462 MHz
Channel Frequency Chain 0 Chain 1 Total Limit Result
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm/3kHz) | (dBm/3kHz)
Low 2412 -6.75 - -6.75 PASS
Mid 2437 -5.45 - -5.45 8 PASS
High 2462 -7.33 - -7.33 PASS
2TX.
Test mode: IEEE 802.11n HT20 Mode / 2412-2462 MHz
Channel Frequency Chain 0 Chain 1 Total Limit Result
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm/3kHz) | (dBm/3kHz)
Low 2412 -14.02 -15.64 -11.74 PASS
Mid 2437 -13.52 -14.89 -11.14 8 PASS
High 2462 -13.84 -13.88 -10.85 PASS
Test mode: IEEE 802.11n HT40 Mode / 2422-2452 MHz
Channel Frequency Chain 0 Chain 1 Total Limit Result
PSD PSD PSD
(MHz) (dBm) (dBm) (dBm/3kHz) | (dBm/3kHz)
Low 2422 -16.06 -17.58 -13.74 PASS
Mid 2437 -17.12 -17.52 -14.31 8 PASS
High 2452 -15.9 -17.7 -13.70 PASS
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