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TEST REPORT CERTIFICATION

Applicant : POWERTECH INDUSTRIAL CO. LTD.
EUT Description

(1) Product : WIFI Smart power strip

(2) Model : AS-P-603W

(3) Brand : Helios

(4) Power Supply: AC 120V, 15A

Applicable Standards:

47 CFR FCC Part 15 Subpart C
RSS-Gen (Issue 5), April 2018
RSS-247 (Issue 2), February 2017
ANSI C63.10:2013

Audix Technology Corp. tested the equipment mentioned in accordance with the requirements set
forth in the above standards. Test results indicate that the equipment tested is capable of
demonstrating compliance with the requirements as documented within this report.

Audix Technology Corp. does not assume responsibility for any conclusions and generalizations
drawn from the test results with regard to other specimens and samples.

Date of Report: 2019. 11. 01
Reviewed by: N | __
PV VW= (AN (Tina Huang/Administrator)
Approved by: B / _
X7 I ( /4 1 ' &sj',l_ (Ben Cheng/Manager)
File Number: CIM1910121 Report Number: EM-F190424

This test report may be reproduced in full only. The document may only be updated by Audix Technology
Corp. personnel. Any changes will be noted in the Document History section of the report.
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1. REVISION RECORD OF TEST REPORT

Edition No

Issued Data

Revision Summary

Report Number

0

2019.11.01

Original Report

EM-F190424

File Number: CIM1910121

Report Number: EM-F190424

This test report may be reproduced in full only. The document may only be updated by Audix Technology
Corp. personnel. Any changes will be noted in the Document History section of the report.
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2. SUMMARY OF TEST RESULTS

Rule
Description Results
FCC IC

15.207 RSS-Gen §8.8 Conducted Emission PASS
15.247(d)/ RSS-Gen §8.9 Rad%ated Banq Edge apd . PASS
15.205 RSS-247 §5.5 Radiated Spurious Emission

15.247(a)(2) RSS-247 §5.2(1) | 6dB/Occupied Bandwidth PASS
15.247(b)(3) RSS-247 §5.4(4) | Maximum Peak Output Power PASS
15.247 (e) RSS-247 §5.2(2) | Peak Power Spectral Density PASS
15.203 RSS-Gen §8.3 Antenna Requirement Compliance

Note: The uncertainties value is not used in determining the result.
File Number: CIM1910121 Report Number: EM-F190424
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3. GENERAL INFORMATION

3.1. Description of Application

POWERTECH INDUSTRIAL CO. LTD.

Applicant 10F, No. 407, Sec. 2, Chung-Shan Road Chung-Ho City, Taipei Hsien
235 Taiwan

Product WIFI Smart power strip

Model AS-P-603W

Brand Helios

3.2. Description of EUT

Test Model

AS-P-603W

Serial Number

N/A

Power Rating

AC 120V, 15A, 60Hz, 1800W

RF Features WLAN:802.11b/g/n
2.4 GHz
Transmit T 802.11b 1TIR
anstit Lype 802.11¢ ITIR
802.11n-HT20 1TIR
Sample Status Production
Date of Receipt 2019. 10. 14

Date of Test

2019. 10. 18 ~ 24

Interface Ports of EUT

Front :

* One AC Outlet

* One USB C (5V, 3A)

* One USB A (5V, 2.4A)
Back :

* One Wi-Fi Antenna port

* Four Smart AC Outlets

¢ Four Switched AC Outlets

* Four DSS/Coax Line Input / Output ports

¢ One DC Inlet (3-30V, 10mA)

Accessories Supplied

e AC Power cord

File Number: CIM1910121

Report Number: EM-F190424
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3.3. Antenna Information

2.4G Antenna
No. | Model Name Manufacture Antenna Type | Frequency (MHz) | Peak Gain (dBi)
SHENZHEN QISEN
1 Q0211 TECHNOLOGY CO., Dipole 2400-2483.5 2
LTD.

3.4. EUT Specifications Assessed in Current Report

Mode Fundarglhilgil) Range gg?;l;l:rl Modulation Dg\t;blgs)t €
802.11b 11 (DBPSK/]]))SQSPSSK/CCK) Upto 11
802.11¢g 2412-2462 OFDM Up to 54
802.11n-HT20 "] (BPSK/QPSK/16QAM/G4QAM)  [Up 10722
Channel List
802.11 b/g/m-HT20
Channel Number Frequency (MHz)
1 2412
2 2417
3 2422
4 2427
5 2432
6 2437
7 2442
8 2447
9 2452
10 2457
11 2462
File Number: CIM1910121 Report Number: EM-F190424
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3.5. Descriptions of Key Components

None.

3.6. Test Configuration

Mode Duty Cycle (x) T (ms) Duty Cycle Factor (dB)
802.11b 0.089 0.590 10.50
802.11¢g 0.080 0.145 10.97
802.11n-HT20 0.085 0.155 8.09

Note: When duty cycle is less than 98% (0.98) that duty cycle factor 10log(1/x) is needed to add in
conducted test items measured in average detector.

Mode Duty Cycle (x)
Eesrral V+ P e
R Finf Lyl Offust 115 0B S v oo
. prisam e . irom e
802.11b ]
Joermer 2 412000000 Gtz Video BW 1.4 M Bpan 0 K | Conner 2 412000000 Gz Video BW 1.4 M fpan 0
fsres Bw 1.0 Fwnep 10.00 e (1001 prsf{ [isRes Bw 1.0 M Sweep 10.00 e (1991 pti{
g~ 7SR O i |dw o A ? R I
?Oﬂl'l'!n.rﬂl Ep.eu'rmnl
KEYSIGHT ot = [KEYSIGHT ot =
scaon 1668 scaon 1668
Joermer 2 412000000 Gtz Video BW 1.4 M Bpan 0 Ha |Cemmer 2412000000 G-z Video BW 1.4 M Bpan 0 M
fsres Bw 1.0 Bwnep 5.000 e (1001 pisf{ |sRes Bw 1.0 M Sweep 5.000 e (1091 pts)|
g~ ?EEE O L sl a5 I
Eesrral J+ Fe— A+
KEYSIGHT o = KEYSIGHT bt i e L P
- = g A :
scaon 1668 scanon 168
802.11n-HT20
Joermer 2 412000000 Gtz e BW fpan 0 | [Senner 2 412000000 Gz Whien BV 10 Mz Bpan 0 K
Jrfes Bw 1.0 Mk Sweep 5000 me (1001 pis)  [SRes BW 1.0 Mk Bweep 5000 e (9981 pis)
g~ ? R o s ool 7 OREED i b4
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AC Conduction
Test Case Normal operation
Item Mode Data Rate Test Channel
. 802.11b 1Mbps /11
Eggfﬁ?gllgand 802.11g 6Mbps /11
Radiated Test Case 802.11n-HT20 MCS0 /11
Radiated Spurious | 202110 1Mbps 1/6/11
B Rhersr | 802.11g 6Mbps 1/6/11
802.11n-HT20 MCS0 1/6/11
. 802.11b 1Mbps 1/6/11
g‘;ﬁé(v)vcifl‘tl}fled 802.11¢g 6Mbps 1/6/11
802.11n-HT20 MCS0 1/6/11
802.11b 1Mbps 1/6/11
Peak Output Power 802.11¢g 6Mbps 1/6/11
802.11n-HT20 MCS0 1/6/11
802.11b 1Mbps /11
gg?g“ewd Test | Band Edge 802.11g 6Mbps /11
802.11n-HT20 MCS0 /11
802.11b 1Mbps 1/6/11
Spurious Emission | 802.11g 6Mbps 1/6/11
802.11n-HT20 MCS0 1/6/11
802.11b 1Mbps 1/6/11
ge;iif;wer Spectral - P T1g 6Mbps 1/6/11
802.11n-HT20 MCS0 1/6/11

Note 1:JliMobile Device

OPortable Device, and 3 axis were assessed. The worst scenario for Radiated Spurious Emission as

follow: O Lie 0 Side® Stand
Note 2: Low, mid, and high channels were measured, only the worst channel of each modulation was
presented in this report.
Note3: The data rates were selected based on preliminary testing that identified those rate as the worst case
for output power.

File Number: CIM1910121 Report Number: EM-F190424
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3.7. Tested Supporting System List
3.7.1. Support Peripheral Unit

No. Product Brand Model No. Serial No. Approval
1. |Notebook PC hp TPN-Q189 5CD8175992 | FCC ID: PD93168NG
2. |Jig N/A N/A N/A N/A
3. |Adapter Jig N/A S9P21000U0 N/A N/A
4. |Mobile Phone ASUS ZE620KL N/A FCC By DoC
5. |Mobile Phone ASUS Z01FD N/A FCC By DoC
6. |Antenna N/A N/A N/A N/A
3.7.2. Cable Lists
No. Cable Description Of The Above Support Units

Adapter: hp, M/N PPP-012C-S

1. | DC Cord : Shielded, Undetachable, 1.8m, Bonded a ferrite core
AC Power Cord : Unshielded, Detachable, 1.0m

Cable: Unshielded, Undetachable, 0.1m

DC Cord : Shielded, Undetachable, 1.8m

USB Cable: Unshielded, Undetachable, 1.5m (White)
USB Cable: Unshielded, Undetachable, 1.2m (Black)

Sl Pl Bl R

3.8. Setup Configuration
3.8.1. EUT Configuration for Power Line & Radiated Emission

3.8.2. EUT Configuration for RF Conducted Test Items

3.9. Operating Condition of EUT

Test program “ESP Series Modules FCC & CE Test Tool V.2.2.2.0” is used for enabling
EUT WLAN function under continues transmitting and choosing data rate/ channel.

File Number: CIM1910121 Report Number: EM-F190424
This test report may be reproduced in full only. The document may only be updated by Audix Technology
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3.10.Description of Test Facility

Audix Technology Corporation / EMC Department

No. 53-11, Dingfu, Linkou Dist., New Taipei City 244, Taiwan
Tel: +886-2-26092133

Fax: +886-2-26099303

Website : www.audixtech.com

Contact e-mail: attemc_report@audixtech.com

Name of Test Firm

The laboratory is accredited by following organizations
under ISO/IEC 17025:2005

(1) NVLAP(USA)

NVLAP Lab Code 200077-0
(2) TAF(Taiwan)

No. 1724

FCC OET Designation Number under APEC MRA by NCC is :
TW1724

ISED CAB Identifier Number under APEC TEL MRA by NCC is
TW1724

(1) No.8 Shielded Room
(2) No.l1 3m Semi Anechoic Chamber
(3) Fully Anechoic Chamber

Accreditations

Test Facilities

File Number: CIM1910121 Report Number: EM-F190424
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3.11.Measurement Uncertainty

Test Items/Facilities Frequency Range Uncertainty
Conduction Test 150kHz~30MHz +3.50dB
30MHz-200MHz, 3m, Horizontal +3.9dB
200MHz-1000MHz, 3m, Horizontal +4.3dB
No.1 3m Semi 30MHz-200MHz, 3m, Vertical +4.5dB
Anechoic Chamber 200MHz-1000MHz, 3m, Vertical +4.1dB
1GHz-6GHz, 3m +5.1dB
6GHz-18GHz, 3m +5.5dB
30MHz-200MHz, 3m, Horizontal +4.7dB
No.3 3m Semi 200MHz-1000MHz, 3m, Horizontal +4.5dB
Anechoic Chamber 30MHz-200MHz, 3m, Vertical +4.3dB
200MHz-1000MHz, 3m, Vertical +4.1dB
30MHz-200MHz, 3m, Horizontal +4.1dB
Radiation 200MHz-1000MHz, 3m, Horizontal +4.4dB
Test No.4 3m Semi 30MHz-200MHz, 3m, Vertical +4.2dB
Anechoic Chamber 200MHz-1000MHz, 3m, Vertical +5.0dB
1GHz-6GHz, 3m +4.4dB
6GHz-18GHz, 3m +4.1dB
30MHz-200MHz, 3m, Horizontal +4.0dB
200MHz-1000MHz, 3m, Horizontal +4.0dB
No.5 3m Semi 30MHz-200MHz, 3m, Vertical +4.2dB
Anechoic Chamber 200MHz-1000MHz, 3m, Vertical +4.4dB
1GHz-6GHz, 3m +4.3dB
6GHz-18GHz, 3m +4.6dB
Fully Anechoic 30MHz~1000MHz +4.7dB
Chamber 1GHz~18GHz +5.3dB

Remark : Uncertainty = ku.(y)

Test Item Uncertainty
6dB Bandwidth + 0.05kHz
Maximum peak output power +0.33dB
Power spectral density +0.13dB
Conducted Emission Limitations +0.13dB
File Number: CIM1910121 Report Number: EM-F190424
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4. MEASUREMENT EQUIPMENT LIST

4.1. Conducted Emission Measurement

Item Type Manufacturer | Model No. Serial No. Cal. Date Cal. Interval
1. [Test Receiver R&S ESR 101774 2019. 01. 23 1 Year
2. |A.M.N. R&S ENV4200 100169 2018.11. 14 1 Year
3. |L.LS.N. Kyoritsu KNW-407 8-855-9 2018. 12. 19 1 Year
4. |Pulse Limiter R&S ESH3-72 100354 2019.01. 12 1 Year
5. (Digital Thermo-Hygro |y p HTC-1 No.8 SR [2019.04.20| 1 Year

Meter
6. |Test Software Audix e3 V.6.120424 N.C.R. N.C.R.
4.2. Radiated Emission Measurement

Item Type Manufacturer Model No. Serial No. Cal. Date Cal. Interval
1. |Spectrum Analyzer Agilent N9010A-526 [MY53400071{ 2019. 09. 11 1 Year
2. |Spectrum Analyzer Keysight | N9010B-544 [IMY55460198| 2019.05.06 1 Year
3. |Test Receiver R&S ESCS30 100338 2019. 06. 12 1 Year
4. |Amplifier HP 8447D 2944A06305 | 2019. 01. 30 1 Year
5. |Amplifier HP 8449B 3008A02678 | 2019. 03. 07 1 Year
6. |Amplifier Keysight 83051A |MY53010042(2019. 08. 08 1 Year
7. |Bilog Antenna TESEQ CBL6112D 33821 2019.01. 19 1 Year
8. |Loop Antenna R&S HFH2-72 891847/27 | 2017.12.18 2 Years
g [DoubleRidged ETS-Lindgren| 3117 | 00135902 |2019.03.13| 1 Year

Waveguide Horn

10. [Horn Antenna COM_IEOWE AH-840 101092 2019 .05. 14 1 Year

7NSL10-244

11. |2.4GHz Notch Filter K&L 1.5/E130.5-O 1 2019.07. 24 1 Year

/0

12. |3GHz Notch Filter Microwave | H3G018Gl1 484796 2019. 08. 21 1 Year

13. |[Coaxial Cable MIYAZAKI 5D2W RE-11 2019. 02. 01 1 Year
) HUBER+SU | SUCOFLEX RF

14. |Coaxial Cable HNER 104 CABLE-01 2019. 09. 20 1 Year
. HUBER+ | SUCOFLEX [No.1 18-40GHz

15. |Coaxial Cable SUHNER 102 Cable 2019.09.20 1 Year
16. ﬁegti;fl Thermo-Hygro iMax HTC-1 |No.l1 3m A/C|2019.04.20| 1 Year
17. ﬁegti;i‘l Thermo-Hygro | pypry DAY E-512 RF-02 [2019.04.20| 1 Year
18. |Test Software Audix e3 V6.120619¢ N.C.R. N.C.R.
19. |Test Software Audix e3 V6.110601 N.C.R. N.C.R.
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4.3. RF Conducted Measurement

Item Type Manufacturer Model No. Serial No. Cal. Date Cal. Interval
1. |Spectrum Analyzer Keysight | N9010B-544 |[MY55460198|2019.05.06| 1 Year
2. |Power Meter Anritsu ML2495A 1145008 | 2018.11.07 1 Year
3. |Power Sensor Anritsu MA2411B 1126096 | 2018. 11.07 1 Year

Digital Shenzhen
4. | Thermo-Hygro Datronn KT-905 RF 2019. 04. 20 1 Year
Meter Electronics
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5. CONDUCTED EMISSION

5.1. Block Diagram of Test Setup
5.1.1. Block Diagram of EUT
Indicated as section 3.9

5.1.2. Shielded Room Setup Diagram

40cm
- >
EUT Peripherals
Test Receiver
80cm
Table 80|cm Table
AMN — LISN
N
Ground Plane
5.2. Conducted Emission Limit
Frequenc Conducted Limit
b J Quasi-Peak Level Average Level
150kHz ~ 500kHz 66 ~ 56 dBuV 56 ~ 46 dBuV
500kHz ~ SMHz 56 dBuVvV 46 dBpvV
SMHz ~ 30MHz 60 dBpuV 50 dBpV

Remark 1.: If the average limit is met when using a Quasi-Peak detector, the
measurement using the average detector is not required.
2.: The lower limit applies to the band edges.

5.3. Test Procedure

5.3.1. To set up the EUT as indicated in ANSI C 63.10. The EUT was placed on the
table which has 80 cm height to the ground and 40 cm distance to the conducting
wall.

5.3.2. Power supplier of the EUT was connected to the AC mains through an Artificial
Mains Network (A.M.N.).

5.3.3. The AC power supplies to all peripheral devices must be provided through line
impedance stabilization network (L.I.S.N.)

5.3.4. Checking frequency range from 150 kHz to 30 MHz and record the emission
which does not have 20 dB below limit.

5.4. Test Results
Please refer to Appendix A.
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6. RADIATED EMISSION

6.1. Block Diagram of Test Setup
6.1.1. Block Diagram of EUT

Indicated as section 3.8

6.1.2. Setup Diagram for 9kHz-30MHz

v

Absorber Antenna Tower -
3m
EUT System Distance
Nk t ;
. The center of the loop shallbe 1m |
Turn Table ~_ 0.8m above the ground. | |
v
Shieldifig Enclosure Metal Ground Plane Test Receiver J

6.1.3. Setup Diagram for 30-1000 MHz

Absorber Antenna Tower
Antenna height is varied from 1 mto 4 m

3m
EUT System Distance X
|
Dﬁ]
Turn Table 0.8m
.
/ ——
e
Shieldifig Enclosure Metal GFound Plane Spectrum -J
Analyzer
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6.1.4. Setup Diagram for above 1GHz

r/
Absorber

Antenna Tower —
Antenna height is varied from 1 mto 3 m

am
EUTKS'fstem Distance
N }

-

—
Turn Table __ 15m
"
= -
Shigl dihg Enclosure Metal G'I'é.] nd Plane Spectrum
- Amplifier
Analyzer

6.2. Radiated Emission Limits

In any 100kHz bandwidth outside the frequency band, the radio frequency power
produced by the intentional radiator shall be at least 20dB below that in the 100kHz
bandwidth within the band that contains the highest level. In addition, radiated emissions
which fall in restricted bands, as defined in Section 15.205/RSS-Gen Section 8.10 table 6,
must also comply with the radiated emission limits specified as below.

F MH Di Limits
requency (MHz) istance (m) dBpV/m V/m

0.009 - 0.490 300 67.6-20 log f(kHz) 2400/f kHz
0.490 - 1.705 30 87.6-20 log f(kHz) 24000/f kHz

1.705 - 30 30 29.5 30

30 - 88 3 40.0 100

88-216 3 43.5 150

216- 960 3 46.0 200

Above 960 3 54.0 500

74.0 dBWV/m (Peak)
Above 1000 3 54.0 dBuV/m (Average)

Remark : (1) dBuV/m = 20 log (WV/m)

(2) The tighter limit applies to the edge between two frequency bands.

(3) Distance refers to the distance in meters between the measuring instrument antenna
and the closed point of any part of the device or system.

(4) Fundamental and emission fall within operation band are exempted from this
section.

(5) Pursuant to ANSI C63.10: 6.6.4.3, if the maximized peak measured value complies
with the average limit, then it is unnecessary to perform an average measurement.
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6.3. Test Procedure

Frequency Range 9kHz~30MHz:
The EUT setup on the turn table which has 0.8 m height to the ground. The turn table
rotated 360 degrees and antenna fixed to 1 m to find the maximum emission level.

In order to find the maximum emission, all of the interface cables were manipulated
according to ANSI C63.10-2013 regulation.

(1) RBW =9kHz with peak and average detector.
(2) Detector: average and peak (9kHz-490kHz)
Q.P. (490kHz-30MHz)

Frequency Range 30MHz ~ 25GHz:

The EUT setup on the turn table which has 80 cm (for 30-1000 MHz) and 1.5m (for
above 1GHz) height to the ground. The turn table rotated 360 degrees and antenna varied
from 1 m to 4 m (for 30-1000MHz) or antenna varied from 1 m to 3 m (for above 1GHz)
to find the maximum emission level. Both horizontal and vertical polarization are
required. In order to find the maximum emission, all of the interface cables were
manipulated according to ANSI C63.10-2013regulation.

Frequency below 1 GHz:
Spectrum Analyzer is used for pre-testing with following setting:

(HRBW = 120KHz

(2)VBW >3 x RBW.

(3)Detector = Peak.

(4)Sweep time = auto.

(5)Trace mode = max hold.

(6)Allow sweeps to continue until the trace stabilizes.

Note 1: When peak-detected value is lower than limit that the measurement using the Q.P.
detector is not required, otherwise using Q.P. for final measurement.

Note 2: When the radiated emissions limits are expressed in terms of the average value of the
emissions, and pulsed operation is employed, the measurement field strength shall be
determined by averaging over one complete pulse train, including blanking intervals, as
long as the pulse train does not exceed 0.1 seconds.

Frequency above 1GHz to 10th harmonic (up to 25 GHz):
Peak Detector:

(HRBW = 1MHz

(2)VBW >3 x RBW.

(3)Detector = Peak.

(4)Sweep time = auto.

(5)Trace mode = max hold.

(6)Allow sweeps to continue until the trace stabilizes.

Note: When peak-detected value is lower than limit that the measurement using the average
detector is not required, otherwise using average detector for final measurement.
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Average Detector:
[l Option 1:
(1)RBW = 1MHz
2)VBW>1/T.

Modulation Type T (ms) 1/'T (kHz) VBW Setting (kHz)
802.11b 0.590 1.694915 1.6kHz
802.11g 0.145 6.896552 6.8kHz

802.11n-HT20 0.155 6.451613 6.2kHz

N/A: 1/ T is not implemented when duty cycle presented in section 3.6 is >98 %.
(1)Detector = Peak.

(2)Sweep time = auto.

(3)Trace mode = max hold.

(4)Allow sweeps to continue until the trace stabilizes.

[IOption 2:

Average Emission Level= Peak Emission Level+ D.C.C.F.

6.4. Measurement Result Explanation
Pcak Emission Level=Antenna Factor + Cable Loss + Meter Reading (Including
Pre-Amp factor)
B Average Emission Level I=Antenna Factor + Cable Loss + Meter Reading (Including
Pre-Amp factor)
[]Average Emission Level= Peak Emission Level+ DCCF
Duty Cycle Correction Factor (DCCF)= 20log (TX ,n/TX on+ofr) presented in section
3.7
[ |JERP= Peak Emission Level-95.2dB-2.14dB
6.5. Test Results
Please refer to Appendix A.
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7. 6dB/OCCUPIED BANDWIDTH

7.1. Block Diagram of Test Setup

7.2. Specification Limits
The minimum 6dB bandwidth shall be at least SO00kHz.

7.3. Test Procedure

Following measurement procedure is reference to ANSI C63.10:2013:

(1) Set RBW =100 kHz.

(2) Set the video bandwidth (VBW) >3 x RBW.

(3) Detector = Peak.

(4) Trace mode = max hold.

(5) Sweep = auto couple.

(6) Allow the trace to stabilize.

(7) Setting channel bandwidth function x dB to -6 dB to record the final bandwidth.

(7) Setting channel bandwidth function x to -6dB or 99% power to record the final
bandwidth.

7.4. Test Results
Please refer to Appendix A
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8. MAXIMUM PEAK OUTPUT POWER

8.1. Block Diagram of Test Setup
° For WLAN Function

l Power Sensor

l

° For BLE Function

8.2. Specification Limits

The Limits of maximum Peak Output Power for digital modulation in 2400-2483.5MHz
is : 1Watt. (30dBm), and E.ILR.P.: 4Watt (36dBm)
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8.3. Test Procedure
Following measurement procedure is reference to ANSI C63.10:2013:
PKPM1 Peak power meter method:

EUT is connected to power sensor and record the maximum output power.
[ IMaximum peak conducted output power method:

ey
2)
3)
“)
&)
(6)
(7
®)

Set the RBW > DTS bandwidth

Set VBW >3 x RBW

Set span > 3 x RBW.

Sweep time = auto couple

Detector = peak.

Trace mode = max hold.

Allow trace to fully stabilize.

Use peak marker function to determine the peak amplitude level.

[ IMethod AVGPM (Measurement using an RF average power meter):

EUT is connected to power sensor and record the maximum average output power and
duty cycle factor is added when duty cycle presented in section 3.7 is < 98%.

HEMethod AVGSA-2 (Spectrum channel power)

ey
2)
3)
“)
®)
(6)
(7

®)

Set span to at least 1.5 times the OBW

Set RBW =1 -5% of OBW

Set the video bandwidth (VBW) >3 x RBW.

Detector = RMS.

Trace mode = trace average at least 100 traces

Sweep = auto couple.

Compute power by integrating the spectrum across the OBW of the signal using
the instrument’s band power measurement function with band limits set equal to
the OBW band edges.

Duty cycle factor is added when duty cycle presented in section 3.7 is < 98%.

8.4. Test Results
Please refer to Appendix A
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9. EMISSION LIMITATIONS

9.1.

9.2

9.3.

Block Diagram of Test Setup

Specification Limits

In any 100kHz bandwidth outside the frequency band in which the spread spectrum or
digitally modulated intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20dB below that in the 100kHz
bandwidth within the band that contains the highest level of the desired power, based on
either an RF conducted or a radiated measurement. If the transmitter complies with the
conducted power limits based on the use of RMS averaging over a time interval, that the
required attenuation shall be 30 dB instead of 20 dB.

Attenuation below the general limits specified in Section 15.209(a)/RSS-Gen Section 8.9
table 4 is not required. In addition, radiated emissions which fall in restricted bands, as
defined in Section 15.205(a)/RSS-Gen Section 8.10 table 6, must also comply with the
radiated emission limits specified in Section 15.209(a)/RSS-Gen Section 8.9 table 4 (See
Section 15.205(c)).

Test Procedure

Following measurement procedure is reference to ANSI C63.10:2013:
B Reference Level

(1) Set analyzer center frequency to DTS channel center frequency.

(2) Set the span to 1.5 times the DTS bandwidth.

(3) Set the RBW to: 100 kHz.

(4) Set the VBW >3 x RBW.

(5) Detector = peak.

(6) Sweep time = auto couple.

(7) Trace mode = max hold.

(8) Allow trace to fully stabilize to find the max PSD as reference level.
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[ Emission Level Measurement

ey
2)
3)
“)
®)
(6)
)
®)

Set analyzer center frequency to DTS channel center frequency.
Set the span to 1.5 times the DTS bandwidth.

Set the RBW to: 100 kHz.

Set the VBW >3 x RBW.

Detector = peak.

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize to find the max level.

9.4. Test Results
Please refer to Appendix A
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10.POWER SPECTRAL DENSITY

10.1.Block Diagram of Test Setup

10.2.Specification Limits

The peak power spectral density conducted from the intentional radiator to the antenna
shall not be greater than 8dBm in any 3kHz band.

10.3.Test Procedure

Following measurement procedure is reference to ANSI C63.10:2013:
HlMethod PKPSD (peak PSD)

)]
2)
3)
“4)
(&)
(6)
(7
®)
€))

Set analyzer center frequency to DTS channel center frequency.

Set the span to 1.5 times the DTS bandwidth.

Set the RBW to: 3 kHz < RBW < 100 kHz.

Set the VBW >3 x RBW.

Detector = peak.

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

Use the peak marker function to determine the maximum amplitude level.

(10) If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.
[ IMethod AVGPSD-2

ey
2)
3)
“4)
(&)
(6)
(7

Using peak PSD procedure step 1 to step 4.

Detector= RMS detector

Sweep time = auto couple

Trace mode = trace averaging over a minimum of 100 traces

Use the peak marker function to determine the maximum amplitude level.
Duty cycle factor is added when duty cycle presented in section 3.7 < 98%.

If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

10.4.Test Results
Please refer to Appendix A
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11.DEVIATION TO TEST SPECIFICATIONS

[NONE]
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APPDNDIX A

TEST DATA AND PLOTS
(Model: AS-P-603W)
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A.1 CONDUCTED EMISSION

Test Phase Neutral Test Result Pass
Test Voltage | AC 120V 60Hz
Data: 2 File: D:test datalREPORT2019C1M1910XXX\C1M1910121-C-D-RF.EMG (2)
BOLMI {dBu\v) Date: 2019-10-23
70
CC 15C
. “Hxhhhihhﬁﬁhk | FCC PART 15
cC 15¢
0 “Hmh_ﬁhﬁhﬁxixh FCC PARE 15C (AV)
40
30
20
10
0
0.15 0.2 0.5 1 2 5 10 200 30
Frequency {(MHz)
Site no. : No.8 Shielded Room Data no. H
Condition : ENV42008 180169 LISN Phase : NEUTRAL
Limit ¢ FCC PART 15C
Env. / Ins. : 24%C / 61¥% ESR3 (1774) Engineer  : Chucky Chiu
EUT : AS-P-g@3W
Power Rating : 12@Vac/60Hz
Test Mode : Operating
AMN Cable Pulse Emission
Freq. Factor Loss Att Reading Lewvel Limits  Margin Remark
(MHz) (dB) (dB)  (dB) (dBpv)  (dBpV) (dBpv)  (dB)
1 @.152 16.7@ 2.4 9.86 16.98 37.58 55.91 18.33 Average
2 @.152 16.7@ 2.4 9.86 28.03 48.63 65.91 17.28 QF
3 B.336 18.52 2.4 9.86 15.83 36.25 49,351 15.06 Average
4 B.336 18.52 2.4 9.86 19.41 39.83 59.31 19.48 QF
5 B.984 10.47 @.85 9.86 13.54 33.92 46. 00 1z. 08 Average
G B.984 10.47 @.85 9.86 17.76 38.14 56. 00 17.86 QP
7 1.628 16.58 @. 86 9.86 13.59 34.01 46, 00 11.99 Average
8 1.628 16.58 @. 86 9.86 18.23 38.65 S56. @0 17.35 QP
9 9.913 11.35 @.14 9.89 7.70 29.08 50. 60 28.92 Average
10 9.913 11.35 @.14 9.89 20. 38 41.76 o0, e 18.24 QP
11 15.552 12.77 @.16 9.92 16.44 39.29 50. 00 108.71 Average
12 15.552 12.77 @.16 9.92 28.58 51.43 o0, e 8.57 QP
Remarks: 1. Emission Level= AMN Factor + Cable Loss + Pulse Att. + Reading.
2. If the average limit is met when useing a quasi-peak detector,

the EUT shall be deemed to meet both limits and measurement

with average detector is unnecessary.
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Test Phase Neutral Test Result Pass
Test Voltage | AC 120V 60Hz

Data: 1 File: D:test datalREPORT'2019C1M1910XXX\C1M1910121-C-D-RF.EMG (2)
BOLMI {dBuv) Date: 2019-10-23
70

CC 15C
. \ | FCC PART 15

[C 15C
. \ FCC PARYL15C (BV)
40
30
20
10
0
0.15 0.2 0.5 1 2 5 10 20 30
Frequency {MHz)
Site no. : No.8 Shielded Room Data no. 1
Condition : ENV4208 100169 LISN Phase : LINE
Limit ¢ FCC PART 15C
Env. / Ins. : 24%C / 61% ESR3 (1774) Engineer  : Chucky Chiu
EUT : AS-P-6E3W
Power Rating : 120Vac/60Hz
Test Mode : Operating
AMN Cable Pulse Emission
Freq. Factor Loss Att. Reading Lewvel Limits  Margin Remark

(MHz) (dB) (dB)  (dB) (dBpv)  (dBpV) (dBpv)  (dB)

1 @.153 18.61 .04 9.86 19.17 39.68 55.82 16.14 Average
2 @.153 18.61 .04 9.86 27.7e 48.21 65.82 17.61 QP
3 B.393 18.45 .04 9. 86 17.86 38.21 47.99 9.78 Average
4 2.393 18.45 2. 04 9.86 21.89 42.24 57.99 15.75 QP
5 1.472 18.44 @.e6 9.86 16.62 36.98 46. 00 9.82 Average
G 1.472 18.44 @.e6 9.86 21.68 42,04 56. 00 13.96 QP
7 9,785 11.13 @.14 9,89 7.22 28.38 508,00 21.62 Average
8 9,785 11.13 @.14 9.89 28,53 41.69 6B, 0o 18.31 QP
9 15.47@ 12,39 @.16 9.92 15.73 38.20 50,00 11.8@ Average
18 15.47@ 12,39 @.16 9.92 27.62 50.09 o0, e 9.91 QP
11 17.849 12.80 @.18 9.94 11.36 34.28 50. 00 15.72 Average
12 17.849 12.80 @.18 9.94 21.14 44, 06 o0. e 15.94 QP

Remarks: 1. Emission Lewvel= AMN Factor + Cable Loss + Pulse Att. + Reading.
2. If the average limit is met when useing a quasi-peak detector,
the EUT shall be deemed to meet both limits and measurement
with average detector is unnecessary.
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A.2 RADIATED EMISSION

Test Date 2019/10/18 ~ 22 Temp./Hum.

24-25°C/43-51%

Test Voltage AC 120V, 60Hz Tested By

Brian Hsieh

A.2.1 Emissions within Restricted Frequency Bands

A.2.1.1 Frequency 9kHz~30MHz

The emissions (9kHz~30MHz) not reported for there is no emission be found.
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New Taipei City244, Taiwan

A.2.1.2 Frequency Below 1GHz

Mode 802.11n-HT20 Frequency TX 2412MHz
Antenna at Horizontal Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
80.44 13.55 2.05 19.86 35.46 40.00 4.54 Peak
120.21 18.63 2.53 17.88 39.04 43.50 4.46 Peak
159.98 16.50 3.01 18.30 37.81 43.50 5.69 Peak
199.75 16.27 3.42 18.74 38.43 43.50 5.07 Peak
240.49 18.38 3.85 21.91 44.14 46.00 1.86 Peak
335.55 20.76 4.99 12.48 38.23 46.00 7.77 Peak
Antenna at Vertical Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
62.01 12.47 1.76 24.49 38.72 40.00 1.28 Peak
120.21 18.63 2.53 16.46 37.62 43.50 5.88 Peak
143.49 17.38 2.81 15.24 35.43 43.50 8.07 Peak
159.98 16.50 3.01 15.04 34.55 43.50 8.95 Peak
240.49 18.38 3.85 7.79 30.02 46.00 15.98 Peak
870.02 27.07 8.29 2.03 37.39 46.00 8.61 Peak
File Number: CIM1910121 Report Number: EM-F190424
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A.2.1.3 Frequency Above 1 GHz to 10™ harmonics
Band Edge:
Mode 802.11b Frequency TX 2412MHz

11ULE\:BI (dBu\im)

100

80 ABOVE 1GHZ{PK)

| | 6B

? MAW‘"“'// \\"W
12
et bttt i et bt iAottt A e

40

20

l]231l] 2320. 2340. 2360. 2380. 2400. 2420. 2440

Frequency (MHz)

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
2387.22 32.00 8.52 11.93 52.45 74.00 21.55 Peak
2389.95 32.00 8.52 11.60 52.12 74.00 21.88 Peak
2410.75 32.15 8.53 59.15 99.83 - - Peak
1qpLevel (dBuVim)
100 3
80
60 BOVE 1GHZ(AV)
i | -6dB

40 ___..-"""/I lv\’\—m/\.

20

l]231l] 2320. 2340. 2360. 2380. 2400. 2420. 2440

Frequency (MHz)

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
2387.09 32.00 8.52 4.16 44.68 54.00 9.32  Average
2389.95 32.00 8.52 1.59 42.11 54.00 11.89  Average
2411.14 32.16 8.53 55.50 96.19 - - Average
File Number: CIM1910121 Report Number: EM-F190424
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Mode 802.11b Frequency TX 2412MHz

11DLBVBI (dBu\im) i,

100

80 ABOVE 1GHZ(PK)

J . -6dB

o0 WWWWWWW»EM N

40

20

l]231I] 2320. 2340. 2360. 2380. 2400. 2420, 2440

Frequency {(MHz)

Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
2387.87 32.00 8.52 18.53 59.05 74.00 14.95 Peak
2389.95 32.00 8.52 15.43 55.95 74.00 18.05 Peak
2410.75 32.15 8.53 66.00 106.68 - - Peak
4qpLeve! {dBuvim) 3
100
80
60 . OVE 1GHZ(AV)
2 Y, ~. _ -60B
s e
0|
20
13510 2320, 2340. 2360. 2380. 2400. 2420. 2440

Frequency (MHz)
Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits = Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
2387.22 32.00 8.52 10.51 51.03 54.00 297  Average
2389.95 32.00 8.52 7.70 48.22 54.00 5.78  Average
2411.27 32.16 8.53 62.54 103.23 - - Average
File Number: CIM1910121 Report Number: EM-F190424
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Mode 802.11b Frequency TX 2462MHz

11uLE\reI (dBu\im)

100 1

80 ABOVE 1GHZ(PK)

/ ! 6B

60
2 3
L T L XY LR IT | HEY, R LTI AT © N I VIR

40

20

l3243!] 2440, 2440, 2460. 2470, 2480. 2490. 2500. 2510, 2520. 2530

Frequency (MHz)

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
2460.80 32.66 8.57 57.95 99.18 - - Peak
2483.50 32.57 8.58 9.13 50.28 74.00 23.72 Peak
2499.30 32.50 8.59 9.45 50.54 74.00 23.46 Peak
4qpLeve! {dBuvim)
100 1
80
60

ABOVE 1GHZ(AV)
/ | _6dB

mN\/ 2 3

20

l3243!] 2440, 2440, 2460. 2470, 2480. 2490. 2500. 2510, 2520. 2530

Frequency (MHz)

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
2461.20 32.66 8.57 54.55 95.78 - - Average
2483.50 32.57 8.58 -2.60 38.55 54.00 15.45  Average
2487.20 32.55 8.58 -1.46 39.67 54.00 14.33  Average
File Number: CIM1910121 Report Number: EM-F190424
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Mode 802.11b Frequency TX 2462MHz

11uLE\reI (dBu\im)

100

80 ABOVE 1GHZ(PK)

J L -6dB
60 M \\w 3
L s L LV AT WSS AP T

40

20

l3243!] 2440, 2440, 2460. 2470, 2480. 2490. 2500. 2510, 2520. 2530

Frequency (MHz)

Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
2463.20 32.65 8.57 64.39 105.61 --- --- Peak
2483.50 32.57 8.58 12.03 53.18 74.00 20.82 Peak
2489.10 32.54 8.59 13.92 55.05 74.00 18.95 Peak
4qpLeve! {dBuvim)
100 1
80
60 ABOVE 1GHZ(AY)
/ N 2 6B
N 27
40 -
20
03430 2440. 2450. 2460. 2470. 2480. 2490. 2500. 2510. 2520. 2530

Frequency (MHz)
Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
2461.20 32.66 8.57 60.93 102.16 - - Average
2483.50 32.57 8.58 2.50 43.65 54.00 10.35  Average
2487.30 32.55 8.58 4.62 45.75 54.00 8.25  Average
File Number: CIM1910121 Report Number: EM-F190424
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Mode 802.11¢g Frequency TX 2412MHz

11pl€vel {dBuVim)
100 3

80 /\’W \neqw 1GHZ(PK)

I ", 6B
60 -
ISR ¥ ISR NN (RN | PRI PR N LT PR TS ol
40
20
05510 2320, 2340. Z360. 2380. Z400. Z420. 2440

Frequency (MHz)

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
2386.96 32.00 8.52 11.87 52.39 74.00 21.61 Peak
2389.95 32.00 8.52 13.03 53.55 74.00 20.45 Peak
2418.29 32.26 8.53 55.91 96.70 - - Peak
4qpLevel {dBuvim)
100
3
80
60 A 1GHZ(AV)
1 < T
Z
40 .
20
03510 2320, 2340. 2360. 2380. 2400. 2420. 2440
Frequency (MHz)
Antenna at Horizontal Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
2386.05 32.00 8.52 2.82 43.34 54.00 10.66  Average
2389.95 32.00 8.52 2.36 42.88 54.00 11.12  Average
2417.64 32.25 8.53 47.44 88.22 - - Average
File Number: CIM1910121 Report Number: EM-F190424
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Mode 802.11¢g Frequency TX 2412MHz
1qpLEvel (dBuVim) 3
100
80 ABOYE 1GHZ{PK)
/! Y -6dB
60 E*“"/ \"N.,\,
WMMWMWH
40
20
"0 2320, 2340. 2360. 2380. 2400. 2420. 2440

Frequency {(MHz)
Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits = Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
2389.82 32.00 8.52 17.63 58.15 74.00 15.85 Peak
2389.95 32.00 8.52 17.46 57.98 74.00 16.02 Peak
2409.97 32.14 8.53 62.55 103.22 - - Peak
Level {dBuim)

110

100

80

60 ABOVE 1GHZ(AV)

i RN
O O o | ]
40
20
%5310 2320, 2340. 2360. 2380. 2400. 2420. 2440
Frequency (MHz)
Antenna at Vertical Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
2389.17 32.00 8.52 6.91 47.43 54.00 6.57  Average
2389.95 32.00 8.52 6.74 47.26 54.00 6.74  Average
2417.51 32.25 8.53 53.42 94.20 - - Average
File Number: CIM1910121 Report Number: EM-F190424
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Mode 802.11¢g Frequency TX 2462MHz
1qpLevel (dBuVim)
100 1
% / m‘,_w\ ABOVE 1GHZ(PK)
Ve ~ -6dB

|e=—g Na

[ttt ot b e 0ttt e otk A b b
40

20

l]2-5130 2440, 24450, 2460. 2470. 2480. 2490, 2500. 2510, 2520. 2530
Frequency (MHz)

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
2455.00 32.68 8.57 54.35 95.60 - - Peak
2483.50 32.57 8.58 9.55 50.70 74.00 23.30 Peak
2484.80 32.56 8.58 10.74 51.88 74.00 22.12 Peak
4qpLeve! {dBuvim)
100
1
80
60 ABOVE 1GHZ{AV)
Ea T 6B
10 M A
20
a0 2440. 2450.  2460. 2470. 2480. 2490. 2500. 2510. 2520. 2530

Frequency (MHz)
Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
2455.50 32.68 8.57 45.46 86.71 - - Average
2483.50 32.57 8.58 -0.39 40.76 54.00 13.24  Average
2483.80 32.56 8.58 -0.44 40.70 54.00 13.30  Average
File Number: CIM1910121 Report Number: EM-F190424
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Mode 802.11¢g Frequency TX 2462MHz
4qpLeve! {dBuvim)
1
100
80 ABOVE 1GHZ(PK)
J N 6B
60 MMM/JN},- \\@
MWWMMMWW
40
20
05530 2440, 2450, 2460, 2470, 2180, 2190, 2500, 2510, 2520, 2530

Frequency (MHz)
Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits = Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
2459.90 32.66 8.57 60.33 101.56 --- --- Peak
2483.50 32.57 8.58 15.01 56.16 74.00 17.84 Peak
2483.80 32.56 8.58 16.41 57.55 74.00 16.45 Peak
4qpLeve! {dBuvim)
100
1
80

60 ABOVE 1GHZ(AV)

.r“'/ \\-\. ] -6dB
e memww
40
20
l3243I] 2440. 24450. 2460. 2470. 2480. 2490. 2500, 2510. 2520. 2530

Frequency (MHz)
Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
2467.60 32.63 8.57 51.76 92.96 - - Average
2483.50 32.57 8.58 5.22 46.37 54.00 7.63  Average
2483.90 32.56 8.58 5.46 46.60 54.00 7.40  Average
File Number: CIM1910121 Report Number: EM-F190424
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Mode 802.11n-HT20 Frequency TX 2412MHz
4qpLeve! {dBuvim)
100 3
00 f m\m 1GHZ(PK)
i %, 6B

60 12)‘//

40

20

I3231I] 2320. 2340. 2360. 2380. 2400. 2420, 2440

Frequency (MHz)

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
2389.69 32.00 8.52 13.35 53.87 74.00 20.13 Peak
2389.95 32.00 8.52 12.66 53.18 74.00 20.82 Peak
2407.37 32.10 8.53 56.90 97.53 --- --- Peak
Level (dBuVim)

110

100

80
60 A 1GHZ(AV)
. A . -6dB
40 \"‘“‘""
20
Y510 230, 2340, 2360. 2380. 2400. 2420, 2440
Frequency (MHz)
Antenna at Horizontal Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
2389.82 32.00 8.52 3.04 43.56 54.00 10.44  Average
2389.95 32.00 8.52 2.98 43.50 54.00 10.50  Average
2419.07 32.27 8.53 47.26 88.06 - - Average
File Number: CIM1910121 Report Number: EM-F190424
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Mode 802.11n-HT20 Frequency TX 2412MHz

107 Level (dBuV/m) ;

100

80 ABQVE 1GHZ(PK)

i Y6dB

. 7 ™

WWWWMMWWWW

EX

40

20

02310 2320, 2340, 2360, 2380, 2400, 2420, 2430
Frequency (MHz)

Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits  Margin

Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)

2389.82 32.00 8.52 17.63 58.15 74.00 15.85 Peak
2389.95 32.00 8.52 18.01 58.53 74.00 15.47 Peak
2407.50 32.10 8.53 63.13 103.76 - - Peak

107 Level (dBuV/m)

100

80
60 ABOVE fIGHAAV)
s -64B
40 £
20
Z10 2. 2340. 2360. 2380. 2400. 2420. 2430
Freguency (MHz)
Antenna at Vertical Polarization
Emission Antenna Cable Meter Emission Limits = Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV)  (dBuV/m) (dBuV/m) (dB)
2389.56 32.00 8.52 7.82 48.34 54.00 5.66  Average
2389.95 32.00 8.52 7.85 48.37 54.00 5.63  Average
2404.64 32.06 8.53 53.28 93.87 - - Average
File Number: CIM1910121 Report Number: EM-F190424
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Mode 802.11n-HT20 Frequency TX 2462MHz
14pLeve! {dBuYim)
100 1
80 /Aj W\M’\ ABOVE 1GHZ(PK)
I Ty -6dB

"y M \wf,,, s

40

20

l]245130 2440. 2450. 2460. 2470, 2480. 2490, 2500. 2510. 2520. 2530

Frequency {MHz)

Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits = Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
2457.20 32.67 8.57 54.62 95.86 - - Peak
2483.50 32.57 8.58 9.25 50.40 74.00 23.60 Peak
2484.70 32.56 8.58 10.23 51.37 74.00 22.63 Peak
Level {dBuim)

110

100

80
60 ABOVE 1GHZ(AY)
— e 6B
M 2
40 S
20
3430 2440, 2450. 2460, 2470 2480. 2490, 2500. 2510, 2520, 2530

Frequency {MHz)
Antenna at Horizontal Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
2454.60 32.68 8.57 45.15 86.40 - - Average
2483.50 32.57 8.58 -0.43 40.72 54.00 13.28  Average
2483.60 32.57 8.58 -0.37 40.78 54.00 13.22  Average
File Number: CIM1910121 Report Number: EM-F190424
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Mode 802.11n-HT20 Frequency TX 2462MHz
1qpLevel (dBuvim)
1
100
80 ABOVE 1GHZ(PK)
7 N _6dB
60 w"w/ \\J'“«; 3
[ Rt LR TLE ) SN R W P S S R
40
20
3330 2440, 2450, 2460, 2470. 2480, 2490, 2500, 2510. 2520. 2530

Frequency {(MHz)
Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits = Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
2457.30 32.67 8.57 60.85 102.09 - - Peak
2483.50 32.57 8.58 14.65 55.80 74.00 18.20 Peak
2485.20 32.56 8.58 15.39 56.53 74.00 17.47 Peak
Level (dBu/im)

110

100

80

60 ABOVE 1GHZ(AV)

Lo e 4 6B
| M
10
20
%130 2440. 2450. 2460. 2470. 2480. 2490, 2500. 2510. 2520. 2530

Frequency (MHz)
Antenna at Vertical Polarization

Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
2454.60 32.68 8.57 51.52 92.77 - - Average
2483.50 32.57 8.58 5.07 46.22 54.00 7.78  Average
2483.60 32.57 8.58 5.26 46.41 54.00 7.59  Average
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A.2.2 Emissions outside the frequency band:

The emissions (up to 25GHz) not reported for there is no emission be found.

Mode 802.11b Frequency TX 2412MHz
Antenna at Horizontal Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
4824.00 34.00 10.22 5.58 49.80 54.00 4.20 Peak
Antenna at Vertical Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
4824.00 34.00 10.22 8.22 52.44 54.00 1.56 Peak
Mode 802.11¢g Frequency TX 2412MHz
Antenna at Horizontal Polarization
Emission Antenna Cable Meter Emission Limits = Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
4824.00 34.00 10.22 -2.53 41.69 54.00 12.31 Peak
Antenna at Vertical Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
4824.00 34.00 10.22 -0.71 43.51 54.00 10.49 Peak
Mode 802.11n-HT20 Frequency TX 2412MHz
Antenna at Horizontal Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
4824.00 34.00 10.22 -1.66 42.56 54.00 11.44 Peak
Antenna at Vertical Polarization
Emission Antenna Cable Meter Emission Limits  Margin
Frequency Factor Loss Reading Level Detector
(MHz) (dB/m) (dB) (dBuV) (dBuV/m) (dBuV/m) (dB)
4824.00 34.00 10.22 -2.71 41.51 54.00 12.49 Peak

A.2.3 Emissions in Non-restricted Frequency Bands:

Pursuant to ANSI C63.10:2013 that emission levels below the FCC 15.209(a)/RSS-Gen
Section 8.9table 4 general radiated emissions limits is not required.
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A.3 6dB/OCCUPIED BANDWIDTH

Test Date 2019/10/24 Temp./Hum. 25°C/43%
Cable Loss 1.15dB Test Voltage AC 120V, 60tz
Tested By Brian Hsieh
A.3.1 Emission Bandwidth Result
Mot | e T B | e oy | L
2412 8.121 10.477
802.11b 2437 8.579 10.486
2462 8.108 10.473
2412 16.37 16.471
802.11¢g 2437 16.37 16.478 >500kHz
2462 16.38 16.491
2412 17.60 17.705
802.11n-HT20 2437 17.60 17.701
2462 17.61 17.720
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A.3.2 Measurement Plots
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A.4 MAXIMUM PEAK OUTPUT POWER

Test Date 2019/10/18 Temp./Hum. 23°C/50%
Cable L | 1548 Test Voltage AC 120V, 60Hz
aoble L.OoSS .
Tested By Brian Hsieh
A.4.1 Peak Output Power
Centre | Peak Output Power i Output Power
Mode | Frequency (dBm) Ante(rcllr;)Gam (ELR.P) Lt
(MHz) | (dBm) (W) (dBm) (W)
2412 15.03 | 0.032 18.18 | 0.066 | 304Bm (1W)
802.11b 2437 14.63 0.029 3.15 17.78 0.060 (Peak Output Power)
2462 1391 | 0.025 17.06 | 0051 [<36dBm (4W) ELIRP)
Centre | Peak Output Power i Output Power
Miedls | Brsseisy (dBm) Ante(rclirllaai )Galn (E.LR.P) Limit
(MHz) (dBm) (W) (dBm) (W)
2412 15.11 0.032 1826 | 0.067 | 304Bm (1W)
802.11g 2437 14.15 0.026 3.15 17.30 0.054 (Peak Output Power)
2462 14.04 | 0.025 17.19 | 0052 [<36dBm (4W) ELRP)
Centre | Peak Output Power i Output Power
Mode Frequency (dBm) Ante(l’(lll’];ai)Galn (EIRP) Limit
(MHz) (dBm) (W) (dBm) (W)
2412 1545 | 0.035 18.60 | 0.072 | 304Bm (1W)
802;210“'11 2437 | 1452 | 0028 3.15 17.67 | 0.058 |(peak Output Powen)
2462 1428 | 0027 17.43 | 0055 [<36dBm (4W) ELIRP)

Note: The results have been included cable loss.
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A.4.2 Average Output Power (Reporting only)

Max. A Total Average
Centre Average 10log ax. Average Antepna Output Power .
Mode |Frequency| Output Power Output Power Gain EIRP Limit
(MHz) (dBm) (17X) (dBi) ELRF)
(dBm) | (W) (dBm) | (W)
<30dBm
2412 1.64 12.13 | 0.016 1528 | 0.034 (IW)
802.11b | 2437 1.15 1049 | 11.64 | 0.015 | 3.15 | 1479 | 0.030 |Mwimum Pesk
Output Power)
<36dBm
2462 0.43 10.92 | 0.012 14.07 | 0.026 (4W) ELRP)
Max. A Total Average
Centre Average 10log ax. Average Antepna Output Power .
Mode |Frequency| Output Power Output Power Gain EIRP Limit
(MHz) (dBm) (17X) (dBi) ELRF)
(dBm) | (W) (dBm) | (W)
<30dBm
2412 2.7 8.29 0.007 11.44 | 0.014 (W)
802.11g | 2437 3.73 10.99 | 7.26 | 0.005 | 3.15 | 1041 | 0.011 |MimumPea
Output Power)
<36dBm
2462 -3.95 7.04 0.005 10.19 | 0.010 (4W) ELRP)
Max. A Total Average
Centre Average 10log ax. Average Antepna Output Power o
Mode |Frequency| Output Power Output Power Gain ELRP Limit
(MHz) (dBm) (17X) (dBi) ELRP)
(dBm) | (W) (dBm) | (W)
<30dBm
2412 -2.24 8.48 0.007 11.63 | 0.015 (W)
802110\ 5137 -3.38 1072 | 734 | 0005 | 3.15 | 1049 | 0011 |Mimum Pesk
HT20 Output Power)
<36dBm
2462 -3.91 6.81 0.005 9.96 0.010 (4W) ELRP)
Note: The results have been included cable loss.
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A.5 EMISSION LIMITATI

ONS

Test Date 2019/10/24

Temp./Hum.

25°C/43%

Cable Loss 1.15dB

Test Voltage

AC 120V, 60Hz

Tested By

Brian Hsieh
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TX 2412MHz

113
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2

n
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Test Date

2019/10/24

Temp./Hum.

25°C/43%

Cable Loss 1.15dB

Test Voltage

AC 120V, 60Hz

Tested By

Brian Hsieh

Mode 802.11b

Frequency

TX 2437MHz

Simultaneous Factor10 log(n) (Note:

6699

n” is antenna number)

0

Reference Level

30MHz — 8GHz
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Test Date 2019/10/24

Temp./Hum.

25°C/43%

Test Voltage

AC 120V, 60Hz

Cable Loss 1.15dB

Tested By

Brian Hsieh

Mode 802.11b

Frequency

TX 2462MHz

6699

Simultaneous Factor10 log(n) (Note: “n

1s antenna number)

0

Reference Level

30MHz — 8GHz
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KEVSIGHT ot RF Wz 500 WATen 30d5  [PNO BesiWide JAvg Type Log-Power [l KEVSIGHT ot RF PUZ 500 JAten 2008 [PNO: Fast g Type LogPower [
Corrclions: Off ~ Preamp O alo Of vglHold >100/100 ” Corroctons: Off ~ Proamp O Gato Of AuvglHold >100/1100 M
=) Freq Ref. nt (S) IF Gain Low  Trg. Free Run § =) Freq Ref. nt (S) IF Gain Low g, Free Run i
w Sig Track. Of w Sig Track. Of
1 Spoctrum 'J Ref Lvl Offset 1.15 dB 1 Spoctrum 'J Ref Lvl Offset 1.15 dB
Scale/Div 10dB Ref Level 21.15 dEm ScaleDiv 10dB Ref Level 11.15 dBm
Log v Log ¥
\ i 1
Start 30 MHz Video BW 300 kHz Stop 8,000 GHz
#Res BW 100 kHz Sweep 27.7 ms (32001 pts)
5 Marker Table "
Mode | Trace | Scale X Y Funcion Function Widih Function Value
N i 328251 Ghz 5181 dBm
N T 152383 CHz 5505 dBim
3
1
(Center 2.462000 GHz Video BW 300 kHz Span 12.16 MHz, :
[#Res BW 100 kHz ‘Sweep 1.00 ms (1001 pts)

] Oct 24, 2\)19‘ H ‘ 0| [« #| ‘- ‘ Oct 24, 2\)19‘ H ‘ 0| [« #|
RS MR dhs5A40) 1R HH Y 2O A ? RO - H A
Spectrum Analyzer 1 |spect " | 3 spect lyzer & + Spectrum Analyzer 3 |spect " | 5 spect lyzer 6 +

Occupied BW |swept SA' |swept sA Swept SA wept SA Swept SA |swept sA Swept SA
KEYSIGHT it RF InpuiZ 500 WAllen 048 [PNO, Fast g Type Log-Power [N KEYSIGHT finput RF InpuIZ 500 WAlen 1008 [PNO, Fast v Type: Log-Power | ESENINER 4
Corrections: OF ~ Preamp: O (Gate: Off AvglHold>100/100 " Cortections: Off  Preamp: Of Gate: Off AvglHold>100/100 "
[s] Freq Ref. Int (5) IF Gan Low  Tng: Freo Run . & Freq Ref: Int (5) IF Gain Low T Free Run .
w g Track Of \ w g Track Of \
1 Spectrum ',‘ Ref Lvl Offset 1.15 dB 1 Spectrum " Ref Lvl Offset 1.15 dB
Scale/Div 10 6B Ref Level 21.15 dBm Scale/Div 10 a8 Ref Level 1.15 dBm
& ¢
\ !
Start 8.000 GHz Video BW 300 kHz Stop 15.000 GHz|
{#Res BW 100 kHz Sweep 23.5 ms (32001 pts)
a 5 Marker Table
L Mode | Trace | Scale X Y Function Function Width Function Value
N i 9848 00 GHz, 7252 dBm
N T 12.309 38 Gz 64,71 dBm
i
(Center 2.46200 GHz Video BW 300 kHz Span 100.0 MHz,

& | L

PP Oct 24, 2019 00 Oct 24, 2019 00
=9 a2 SO |l B O ? SO L1 EE K
'Spectrum Analyzer 3 |spectr lyzer 4 | t lyzer 6 N ‘ +
Swept SA Swept SA |Swept sA Swept SA
KEYSIGHT ot RF IpuiZ 500 JiAflen 1008 [PNO: Fast g Type: Log Pover K
Corroctions: Off  Preamp O (Gate O AvglHold 45100
=) Freq Ref. nt (S) IF Gain Low g, Free Run "
w Sig Track. Of

s 7
Scale/Div 10 dB ’

RefLvl Offset 1.15 dB
Ref Level 1.15 dBm

Start 15.000 GHz
[#Res BW 100 kHz

Video BW 300 kHz Stop 25.000 GHz|

Sweep 34.1 ms (32001 pts)

)~ a?
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2:41:02PM ‘,
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Test Date 2019/10/24

Temp./Hum.

25°C/43%

Cable Loss 1.15dB

Test Voltage

AC 120V, 60Hz

Tested By

Brian Hsieh

Mode 802.11¢g

Frequency

TX 2412MHz

113

Simultaneous Factor10 log(n) (Note:

2

n” is antenna number)

0

Reference Level

30MHz — 8GHz

ScaleDiv 1008 Ref Level 21.15 dBm
Log v

'Spectrum Analyzer 1 |spectr 1 it 4 " ‘ + 'Spectrum Analyzer 1 |spectr i | t l v ‘ +
(Occupied BW |Swept SA' |Swept sA Swept SA (Occupied BW |Swept SA' |Swept sA Swept SA
KEYSIGHT ot RF IpUiZ 500 JAfen 3008 [PNO: Fast Tvg Type. Log-Power [ KEYSIGHT [t RF IpuiZ 500 JiAflen 2008 |PNO, Fast v Type: Log-Power [
Corrclions: Off ~ Preamp O alo O vglHold >100/100 R | | 0 0 co ions: OF Preamp Of alo O vglHold >100/100 ”
=) Freq Ref. It (5) IF Gain Low g, Free Run M == Freq Ref: It (5) IF Gain Low g, Free Run i
w Sig Track. Of 1 w Sig Track. Of \
1 Spoctum ] Ref Ly Offset 1.15 dB 1 Spoctrum ] Ref Ly Offset 1.15 dB

ScaleDiv 1008
Log

Ref Level 11.15 dBm

Video BW 300 kHz

Video BW 300 kHz

[#Res BW 100 kHz

(Conter 2.41200 GHz Span 24.56 Mz Start 30 MHz Stop 8.000 GHz
[#Res BW 100 kHz Sweep 1.00 ms (1001 pts) [#Res BW 100 kHz Sweep 27.7 ms (32001 pts)
| ‘w9 | Oct2e, 2\)19‘ ‘ ‘7 7‘ ool a7 ‘ﬁ 7‘ ‘w9 | Oct2e, 2\)19‘ ‘ ‘7 7‘ ool a7
RS IR de 54 1R HH Y @O A ? A - H A
‘Spectrum Analyzer 1 [opectum a2 Ispecrm mayers " Spectum Anaiyzer 4 + Spectrum Analyzer 3 Spectrum Analyzer 4 Ispecrum mayzrs " Spectum Anayzers, +
Occupied BW Swept SA Swept SA Swept SA wept SA Swept SA Swept SA Swept SA
KEYSIGHT fnput RF InpuiZ 500 WAllen 048 [PNO, Fast v Type Log-pover [N KEYSIGHT ot RF InpuIZ 500 WAlen 1008 [PNO, Fast Avg Type Log-Pover [N
Corectons: Of  Preamp: Off |Gt OFf AvglHold>100/100 " Correctins: OF  Preamp: OF (Gate: OFf AuglHold: 411100 M
=) Freq Ref. Int (5) IF Gan Low  Tng: Freo Run ] Freq Ref: Int (5) IFGan Low  Trg: Froo Run
o g Track. Of \ w g Track. Of \
1 Spectrum ',‘ Ref Lvl Offset 1.15 dB 1 Spectrum v} Ref Lvl Offset 1.15 dB
ScaleDiv 10 0B Ref Level 21.15 dBm ScalelDiv 10 0B Ref Level 115 dBm
(Center 2.41200 GHz Video BW 300 kHz Span 100.0 Mz Start 8,000 GHz Video BW 300 kHz Stop 15.000 GHz

‘Sweep 1.00 ms (1001 pts) [#Res BW 100 kHz

Sweep 23.5 ms (32001 pts)

-l 2 o:«z4,zo1s’ K & 00| [ ¥ - e’ (s - 2 o:«z4,zo1s’ K & 00| [ #|
0 C a2 s =W ] A | C W2 e oL SHS SR
'Spectrum Analyzer 3 |spectr 0 | t 6 ,‘ +
Swept SA Swept SA |Swept sA Swept SA
KEYSIGHT [inout RF InpuiZ 500 Aften 1008 [PNO: Fast Avg Type: Log Power [
Corroctions: Off  Proamp Off alo O JvalHold 36/100
=) Freq Ref. nt (S) IF Gain Low g, Free Run "
o 'Sig Track: o )

s 7

ScaleDiv 1008

RefLvl Offset 1.15 dB
Ref Level 1.15 dBm

Start 15.000 GHz
[#Res BW 100 kHz

“ocm?

Oct 24, 2019
2:44:52PM

Video BW 300 kHz ‘Stop 25.000 GHz

Sweep 34.1 ms (32001 pts)
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Test Date

2019/10/24

Temp./Hum.

25°C/43%

Cable Loss 1.15dB

Test Voltage

AC 120V, 60Hz

Tested By

Brian Hsieh

Mode 802.11¢g

Frequency

TX 2437MHz

Simultaneous Factor10 log(n) (Note:

€699

n” is antenna number)

0

Reference Level

30MHz — 8GHz

'Spectrum Analyzer 1 |spectr 0 Y t lyzer 4 ‘ + 'Spectrum Analyzer 1 |spectr 0 | t l N ‘ +
(Occupied BW |Swept SA' |Swept sA Swept SA (Occupied BW |Swept SA' |Swept sA Swept SA
KEYSIGHT Inout RF pUZ 500 WAfen 3008 JPNO Fast TvgType LogPover [ KEVSIGHT ot RF PUZ 500 JAten 2008 [PNO: Fast JvgType: Log Power [
Corrclions: Off ~ Preamp O alo Of vglHold >100/100 ree R | | o ¢ [Come lons: Of  Proamp O Gato O AuvglHold: 65/100 M
=) Freq Ref. It (5) IF Gain Low g, Free Run M == Freq Ref: It (5) IF Gain Low g, Free Run i
w Sig Track. Of w Sig Track. Of
1 Spoctrum 'J Ref Lvl Offset 1.15 dB 1 Spoctrum 'J Ref Lvl Offset 1.15 dB
Scale/Div 10dB Ref Level 21.15 dEm ScaleDiv 10dB Ref Level 11.15 d8m
Log ‘ Y Log .

(Center 2.43700 GHz Video BW 300 kHz Span 24.56 MHz, tart 30 MHz Video BW 300 kHz Stop 8.000 GHz|
{#Res BW 100 kHz Sweep 1.00 ms (1001 pts) {#Res BW 100 kHz Sweep 27.7 ms (32001 pts)
- Oct24, 2\)19‘ ‘ ‘ ‘ 0d| [x ¥ ‘I- ‘ Oct 24, 2\)19‘ ‘ ‘ ‘ 00| [x ¥
RS IR dh 5 1R HH Y RO A ? A - H A

'Spectrum Analyzer 3
wept SA

KEYSIGHT /nput RF
[eu]

L] L
1 Spectum o
ScalelDiv 10 B i

8GHz — 15GHz

input 250 0

Corrections: Off  Preamp: Off

Freq Ref: Int (5)

Swept SA

T
|swept A

iy
FAtlon. 108 [PNO Fast Iavg Type: Log-Power Y 2 4
(Gate: Off avglHold: 371100 M
) IFGain:Low  Trg: Free Run
Sig Track Off [

RefLvi Offset 1.15 dB
Ref Level 115 dBm

| | -

Start 8.000 GHz
[#Res BW 100 kHz

4
Video BW 300 kHz Stop 15.000 GHz

Sweep 23.5 ms (32001 pts)

- Oct 24,2019 00 [« ¥
S ivdlsrnl) |l.id B €
'Spectrum Analyzer 3 |spectr lyzer 4 | t l N ‘ +

Swept SA Swept SA |Swept sA Swept SA
KEYSIGHT [inout RF InpuiZ 500 Aften 1008 [PNO: Fast Avg Type Log Pover  [EHEN]
Corroctions: Off  Proamp O (Gato Of JvalHold 261100 o
=) Freq Ref. nt (S) IF Gain Low g, Free Run i
o 'Sig Track: o
1 Spoctrum 'J Ref Lvl Offset 1.15 dB
ScalelDiv10d8 Ref Level 115 dBm
|
Start 15.000 GHz Video BW 300 kHz Stop 25.000 GHz|
[#Res BW 100 kHz Sweep 34.1 ms (32001 pts)
- Oct 24, 2019 00 [w ¥
‘.. h‘(ﬁ - ? 24552PM‘, H':: g [mEpFAY
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Test Date 2019/10/24

Temp./Hum.

25°C/43%

Test Voltage

AC 120V, 60Hz

Cable Loss 1.15dB

Tested By

Brian Hsieh

Mode 802.11¢g

Frequency

TX 2462MHz

Simultaneous Factor10 log(n) (Note: “n”

1s antenna number)

0

Reference Level

30MHz — 8GHz

'Spectrum Analyzer 1 |spectr 0 Y t lyzer 4 ‘ +
(Occupied BW |Swept SA' |Swept sA Swept SA
KEYSIGHT mout RF IpUiZ 500 JAfen 3008 [PNO: Fast Tvg Type. Log-Power [
Corrclions: Off ~ Preamp O alo O vglHold >100/100
=) Freq Ref. nt (S) IF Gain Low g, Free Run "
w Sig Track. Of N

sy m|
Scale/Div 10 dB ’
Log

Ref Lvl Offset 1.15 dB
Ref Level 21.15 dBm

'Spectrum Analyzer 1 |spectr 0 | t N ‘ +
(Occupied BW |Swept SA' |Swept sA Swept SA
KEYSIGHT mput RF IpuiZ 500 JiAflen 2008 |PNO, Fast Tvg Type: Log-Power [
(((((( ions: OF Preamp Of alo O AvglHold: 56100
=) Freq Ref. nt (S) IF Gain Low g, Free Run "
w Sig Track. Of \

P 9|
Scale/Div 10 dB ’
Log

RefLvl Offset 1.15 dB
Ref Level 11.15 dBm

Center 2.46200 GHz Video BW 300 kHz

[#Res BW 100 kiHz

Hocwa?ne

Span 24.57 MHz|
‘Sweep 1.00 ms (1001 pts)

ot B X

Start 30 MHz
[#Res BW 100 kiHz

“ocm?

Oct 24,2019
2:49:24 PM

Video BW 300 kHz Stop 8.000 GHz]

Sweep 27.7 ms (32001 pts)

e 8 5

Band Edge

8GHz — 15GHz

[#Res BW 100 kHz

ol ezl

‘Sweep 1.00 ms (1001 pts)

L1 5

'Spectrum Analyzer 1 ‘Spenmm Analyzer 2 ‘Spaclmm Analyzer 3 1| Spectrum Analyzer 4 ‘ + 'Spectrum Analyzer 3 Spectrum Analyzer 4 ‘Spaclmm Analyzer 5 1| Spectrum Analyzer 6 ‘ +

Occupied BW Swept SA Swept SA Swept SA wept SA Swept SA Swept SA Swept SA
KEYSIGHT fnput RF InpuiZ 500 WAllen 048 [PNO, Fast g Type Log-Power [N KEYSIGHT fnput RF InpuIZ 500 WAlen 1008 [PNO, Fast v Type: Log-Power [N

Corrections: OF ~ Preamp: O (Gate: Off AvglHoid>100/100 " Cortections: Off  Preamp: Of Gate: Off AvolHold: 65/100 "
] Freq Ref. Int (5) IF Gan Low  Tng: Freo Run =) Freq Ref: Int (5) IF Gain:Low T Free Run

w g Track Of \ w g Track Of \
1 Spectrum ',‘ Ref Lvl Offset 1.15 dB 1 Spectrum v} Ref Lvl Offset 1.15 dB
Scale/Div 10 6B Ref Level 21.15 dBm Scale/Div 10 6B Ref Level 1.15 dBm
(Center 2.46200 GHz Video BW 300 kHz Span 100.0 MHz, Start 8,000 GHz Video BW 300 kHz Stop 15.000 GHz|

[#Res BW 100 kHz

Sweep 23.5 ms (32001 pts)

o m?

Oct 24, 2019
2:49:48 PM

® Jl22 B9 5 5

15GHz — 25GHz

|spectr
Swept SA

T " n
swept sA Swept SA |+

'Spectrum Analyzer 3
Swept SA
KEYSIGHT [nput RF
=)
w

input Z 50 0

of
Freq Ref: Int (3)

i Preamp O

) IF Gain: Low Trig: Free Run "

'Sig Track: Off [

s 7
Scale/Div 10 dB ’

RefLvl Offset 1.15 dB
Ref Level 1.15 dBm

Start 15.000 GHz
[#Res BW 100 kHz

“ocm?

Oct 24, 2019
2:50:39 PM

\ \
| \
0

Video BW 300 kHz

Stop 25.000 GHz,
Sweep 34.1 ms (32001 pts)

H-:: g 00 [w ¥

0o v

File Number: CIM1910121

Report Number: EM-F190424

This test report may be reproduced in full only. The document may only be updated by Audix Technology
Corp. personnel. Any changes will be noted in the Document History section of the report.



AUDIX

Audix Technology Corp.
No. 53-11, Dingfu, Linkou, Dist.,
New Taipei City244, Taiwan

APPENDIX A-Page 30 of 35

Tel: +886 2 26099301
Fax: +886 2 26099303

Test Date 2019/10/24

Temp./Hum.

25°C/43%

Test Voltage

AC 120V, 60Hz

Cable Loss 1.15dB

Tested By

Brian Hsieh

Mode 802.11n-HT20

Frequency

TX 2412MHz

Simultaneous Factor10 log(n) (Note: “n” i

1s antenna number)

0

Reference Level

30MHz — 8GHz

'Spectrum Analyzer 1 |spectr Y t ‘ +
(Occupied BW |Swept SA' |Swept sA Swept SA
KEYSIGHT mout RF IpUiZ 500 JAfen 3008 [PNO: Fast Tvg Type. Log-Power [
Corrclions: Off ~ Preamp O alo O vglHold >100/100 ”
=) Freq Ref. nt (S) IF Gain Low g, Free Run §
w Sig Track. Of N
1 Spectrum o

Ref Lvl Offset 1.15 dB

ScaleDiv 1008 Ref Level 21.15 dBm
Log v

'Spectrum Analyzer 1 |spectr 0 | t l N ‘ +
(Occupied BW |Swept SA' |Swept sA Swept SA
KEYSIGHT mput RF IpuiZ 500 JiAflen 2008 |PNO, Fast Tvg Type: Log-Power [
(((((( ions: OF Preamp Of alo O AvglHold 871100
=) Freq Ref. nt (S) IF Gain Low g, Free Run "
w Sig Track. Of \

J
ScaleDiv 1008
Log

1 Spoctrum

RefLvl Offset 1.15 dB
Ref Level 11.15 dBm

a

Center 2.41200 GHz Video BW 300 kHz

[#Res BW 100 kHz

“«ocm?

Span 26.40 MHz|
‘Sweep 1.00 ms (1001 pts)

HE g‘ OO [N ¥

Oct 24, 2019

Start 30 MHz
[#Res BW 100 kiHz

“ocm?

Oct 24, 2019

Video BW 300 kHz Stop 8.000 GHz]

Sweep 27.7 ms (32001 pts)

[ e 8 5

Ref Lvi Offset 1.15 dB

Scale/Div 10 dB g Ref Level 21.15 dBm

ScalelDiv 10 B i

2:5213PM (NEEFAN 2:53:21PM (NEEFAN

[Spectrum Analyzer 1 ‘Spenmm Analyzer 2 ‘Spaclmm Analyzer 3 | Spectrum Analyzer 4 ‘ + [Spectrum Analyzer 3 Spectrum Analyzer 4 ‘Spaclmm Analyzer 5 " [Spectrum Analyzer 6 +

ogbabiaty EirA ey et e EirA ey et
KEYSIGHT|wii & iz 300 Aten a8 PO Fest g ipe Logrover KEYSIGHTi & iz 500 WAden 10a8 PO Fost g ope Logower

Corrections: OFf  Preamp: Off |Gate: Off ‘Avg|Hold:>100/100 M Corrections: Off  Preamp: Off |Gate: Off /Avg|Hold: 32/100 M
) P ) Foamton e oo A ) P ) Fanrton e oo

w o mmck ot | w e ‘
Sy .| oo 7

RefLvi Offset 1.15 dB
Ref Level 115 dBm

4
Center 2.41200 GHz Video BW 300 kHz

[#Res BW 100 kHz

Span 100.0 MHz
‘Sweep 1.00 ms (1001 pts)

Start 8.000 GHz
[#Res BW 100 kHz

4
Video BW 300 kHz Stop 15.000 GHz

Sweep 23.5 ms (32001 pts)

“ocm?

- Oct 24, 2019 OO [x ¥ ‘.- Oct 24, 2019 ‘ OO [x ¥
Hoc M ?Ene L1 5 "N C 2SS Bl Ye S P
'Spectrum Analyzer 3 |spectr lyzer 4 | t 6 N ‘ +
Swept SA Swept SA |Swept sA Swept SA
KEYSIGHT [inout RF InpuiZ 500 Aften 1008 [PNO: Fast Avg Type Log Pover  [EHEN]
Corroctions: Off  Proamp Off alo O JvalHold 217100 o
=) Freq Ref. nt (S) IF Gain Low g, Free Run i
o 'Sig Track: o )
1 Spoctrum 'J Ref Lvl Offset 1.15 dB
ScalelDiv10d8 Ref Level 115 dBm
| |
Start 15.000 GHz Video BW 300 kHz Stop 25.000 GHz
[#Res BW 100 kHz Sweep 34.1 ms (32001 pts)
Oct 24, 2019 00 [w ¥

2:53:50 PM
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Test Date

2019/10/24

Temp./Hum.

25°C/43%

Cable Loss

1.15dB

Test Voltage

AC 120V, 60Hz

Tested By

Brian Hsieh

Mode

802.11n-HT20

Frequency

TX 2437MHz

Simultaneous Factor10 log(n) (Note:

€699

n

1s antenna number)

0

Reference Level

30MHz — 8GHz

'Spectrum Analyzer 1

|spectr Y t ‘ + 'Spectrum Analyzer 1 |spectr | t l N ‘ +
(Occupied BW |Swept SA' |Swept sA Swept SA (Occupied BW |Swept SA' |Swept sA Swept SA
KEYSIGHT Inout RF Pz 500 WAten 3008 [PNO: Fast Ao Tyoe LogPower [ KEVSIGHT ot RF PUZ 500 JAten 2008 [PNO: Fast JvgType: Log Power [
Corrclions: Off ~ Preamp O alo Of vglHold >100/100 ree R | | o ¢ [Come lons: Of  Proamp O Gato O AuglHold: 75/100 M

=) Freq Ref. It (5) IF Gain Low g, Free Run M =) Freq Ref: It (5) IF Gain Low g, Free Run i
w Sig Track. Of w Sig Track. Of
1 Spoctrum 'J Ref Lvl Offset 1.15 dB 1 Spoctrum 'J Ref Lvl Offset 1.15 dB
Scale/Div 10dB Ref Level 21.15 dEm ScaleDiv 10dB Ref Level 11.15 d8m
Log Y Log .

(Center 2.43700 GHz Video BW 300 kHz Span 26.40 MHz, tart 30 MHz Video BW 300 kHz Stop 8.000 GHz|
{#Res BW 100 kHz Sweep 1.00 ms (1001 pts) {#Res BW 100 kHz Sweep 27.7 ms (32001 pts)
] Oct 24, 2\)19‘ H ‘ 0| [« #| ‘- ‘ Oct 24, 2\)19‘ H ‘ 0| [« #|
CIRNS k) -2 HH Y /Ol ? D -2 HH Y

8GHz — 15GHz

"9 m?

2:56:06 PM

w2 | |spect 4 spect "Spaﬂmm Ana\yz(‘ +
|sweptsa |swept s |swept sA' Swept SA

KEYSIGHT lnput RF InpuZ 500 fAten 1008 [PNO: Fast g Type: Log-Power [N
Corrections: OF ~ Preamp: O (Gate: Off AvalHoid: 877100 m
Freq Ref: Int (5) IF Gan Low  Tng: Freo Run M

w 'Sig Track Of

1 Spectrum ',‘ Ref Lvl Offset 1.15 dB

ScalelDiv 10 B Ref Level 115 dBm

‘ 4 ‘

Start 8.000 GHz Video BW 300 kHz Stop 15.000 GHz

{#Res BW 100 kHz Sweep 23.5 ms (32001 ps)
Oct 24, 2019 OO [x ¥

Joi:

jmaijPiy

15GHz — 25GHz

lyzer 4

'Spectrum Analyzer 3 |spectr | t l N ‘ +
Swept SA Swept SA |Swept sA Swept SA
KEYSIGHT [inout RF InpuiZ 500 Aften 1008 [PNO: Fast Avg Type: Log Power [
Corroctions: Off  Proamp O (Gato Of IvalHold 221100 o
=) Freq Ref. nt (S) IF Gain Low g, Free Run i
o 'Sig Track: o
1 Spoctrum 'J Ref Lvl Offset 1.15 dB
ScalelDiv10d8 Ref Level 115 dBm
Start 15.000 GHz Video BW 300 kHz Stop 25.000 GHz|
[#Res BW 100 kHz Sweep 34.1 ms (32001 pts)
] Oct 24, 2\)19‘ ‘ ‘ 0| [« #|
=0 o 2R e U
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[est Date 2019/10/24 [emp./Hum. 25°C/43%
Cable Loss 1.15dB Test Voltage AC 120V, 60Hz
Simultaneous Factor10 log(n) (Note: “n” is antenna number) 0
'Spectrum Analyzer 1 |spectr i of tr i ‘ + |Spectrum Analyzer 3 |spectr 1 Y 5 tr ‘ +
(Occupled BW |swept sA swept sA Swept SA Swept SA Swept SA swept sA Swept SA
KEYSIGHT o RF IpUiZ 500 JAfen 3008 [PNO: Fast Tvg Type. Log-Power [ KEYSIGHT [t RF IpuiZ 500 JiAflen 2008 [PNO: Fast Tvg Type: Log-Power [
Corroctions: Off  Preamp Of (Gate: Of vglHold >100/100 Corroclions: Off ~ Preamp O (Gate: Of vglHold >100/100
=) Freq Ref. It (5) IF Gain Low g, Free Run " == Freq Ref. It () IF Gain Low g, Free Run "
w Sig Track. Of 1 w Sig Track. Of \
1 Spoctrum 'J Ref Lvl Offset 1.15 dB 1 Spoctrum 'J Ref Lvl Offset 1.15 dB
Scale/Div 10dB Ref Level 21.15 dEm ScaleDiv 10dB Ref Level 11.15 d8m
Log Y Log .
(Center 2.46200 GHz Video BW 300 kHz Span 26.42 MHz, tart 30 MHz Video BW 300 kHz Stop 8.000 GHz|
{#Res BW 100 kHz ‘Sweep 1.00 ms (1001 pts) {#Res BW 100 kHz Sweep 27.7 ms (32001 pts)
| ‘w9 | Oct24. 2019 e ] (OO0 [N ¥ ] 7‘ ‘w9 | Oct24. 2019 ‘ Cwn 7‘ ool a7
=0 - W2 B | Al e 2?58 Sl Y]]
Spectrum Analyzer 1 [specnm anayzer 2 Igpectum anayaer s [Spectum Anaiyzer 4 + Spectrum Analyzer 3 Spectrum Analyzer 4 Igpectum anayzers [Spectrum Anaiyzer 6 +
Occupied BW Swept SA Swept SA Swept SA wept SA Swept SA Swept SA Swept SA
KEYSIGHT fnput RF InpuiZ 500 WAllen 048 [PNO, Fast Avg Type Log-Pover [N KEYSIGHT ot RF InpuIZ 500 WAlen 1008 [PNO, Fast v Type: Log-Power [N
Corectons: Of  Preamp: Off |Gt OFf AvglHold>100/100 " Corectons: Of  Preamp: Off Gate:OFf AvglHold: 43/100 M
] Freq Ref. Int (5) IF Gan Low  Tng: Freo Run =) Freq Ref: Int (5) IF Gain Low T Free Run
w g Track Of \ w g Track Of \
1 Spectrum ',‘ Ref Lvl Offset 1.15 dB 1 Spectrum v} Ref Lvl Offset 1.15 dB
Scale/Div 10 6B Ref Level 21.15 dBm Scale/Div 10 6B Ref Level 1.15 dBm
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A.6 POWER SPECTRAL DENSITY

Test Date 2019/10/24 Temp./Hum. 25°C/43%
Test Voltage AC 120V, 60Hz

Cable Loss 1.15dB Tested By Brian Hsieh

Simultaneous Factor10 log(n) (Note: “n” is antenna number) 0

A.6.1 Power Spectral Density Result

Mode Centrz:l\l;ﬁ:g)u ency Power Spectral Density (dBm) Limit

2412 -3.03
802.11b 2437 -2.35
2462 -1.11
2412 -3.90

802.11¢g 2437 -5.03 <8 dBm/3kHz
2462 -6.06
2412 -3.98
802.11n-HT20 2437 -4.96
2462 -6.04

Note: 1. All results have been included cable loss and Simultaneous Factor.
2. For KDB558074 D01VO04, in the test result, when RBW set at 100kHz is stricter than
3kHz.
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A.6.2 Measurement Plots
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Note: All results have been included cable loss and Simultaneous Factor.
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802.11n-HT20
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Note: All results have been included cable loss and Simultaneous Factor.
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