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TEST REPORT VERIFICATION

Applicant - Shenzhen Yunlink Technology Co., Ltd
_ B3 Building, An'le Industrial Zone, Hangcheng Road, gushu, xixiang town,
Address - Baoan, Shenzhen Guangdong Province, China
Manufacturer - Shenzhen Yunlink Technology Co., Ltd
B3 Building, An'le Industrial Zone, Hangcheng Road, gushu, xixiang town,
Address - Baoan, Shenzhen Guangdong Province, China
EUT Description . Gateway AP Controller
(A) ModelNo. : AC-BW520
(B) Serial No.

AC-BW60, AC-BW80, AC-BW120, AC-BW260, AC-BW1000,
AC-BW3000, AC1000, AC7000, FAC1800, AC1500, FAC7000,
WAC-2003, WAC-2000, MR150, MR890

(C) Power Supply : AC120V/60Hz

FCC Part 15 Subpart B

Standards......................... ANSI C63.4:2014

This device described above has been tested by HUAK, and the test results show that the
equipment under test (EUT) is in compliance with Part 15 of FCC Rules. And it is applicable only to
the tested sample identified in the report.

This report shall not be reproduced except in full, without the written approval of HUAK, this
document may be altered or revised by HUAK, personal only, and shall be noted in the revision of
the document.

Date of Test..........cccoevveviiieeiiiees

Date (s) of performance of tests......... Aug. 27, 2019 ~ Sep. 04, 2019
Date Of ISSUE ......eeevvveeveeeeieeiieeiieiiieanns Sep. 04, 2019
TestResult.....ccceveeiieieee e, Pass

Testing Engineer : C}gi/ @U g L

(Gary Qian)
Technical Manager  : 'gm )/i -

(Eden Hu)
Authorized Signatory : J RSO n Z-MO U

(Jason Zhou)
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1. TEST SUMMARY

Test procedures according to the technical standards:

EMC Emission
Standard Test Item Limit Judgment | Remark
FCC Part 15 Subpart B Conducted Emission Class B PASS
ANSI C63.4:2014 Radiated Emission Class B PASS

NOTE:
(1) 'N/A’ denotes test is not applicable in this Test Report

(2) For client’s request and manual description, the test will not be executed.

Shenzhen HUAK Testing Technology Co., Ltd. FCC Test Report
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1.1 TEST FACILITY

Test Firm : Shenzhen HUAK Testing Technology Co., Ltd.

Address - 1F, B2 Building, Junfeng Zhongcheng Zhizao Innovation Park,
Fuhai Street, Bao'an District, Shenzhen City, China
Designation Number : CN1229

Test Firm Registration Number:616276
IC Registration No.: 21210

The 3m alternate test site of Shenzhen HUAK Testing Technology Co., Ltd. EMC Laboratory
has been registered by Certification and Engineer Bureau of Industry Canada for the
performance of with Registration No.: 21210 on May 24, 2016.

1.2 MEASUREMENT UNCERTAINTY
The reported uncertainty of measurement y + U - where expended uncertainty U is based on a

standard uncertainty multiplied by a coverage factor of k=2 - providing a level of confidence of
approximately 95 %.

Measurement Uncertainty
Conducted Emission Expanded Uncertainty = 2.23dB, k=2

Radiated emission expanded uncertainty(9kHz-30MHz) = 3.08dB, k=2
Radiated emission expanded uncertainty(30MHz-1000MHz) = 4.42dB, k=2
Radiated emission expanded uncertainty(Above 1GHz) = 4.06dB, k=2

Shenzhen HUAK Testing Technology Co., Ltd. FCC Test Report
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2. GENERAL INFORMATION

2.1 GENERAL DESCRIPTION OF EUT

Equipment Gateway AP Controller
Model Name AC-BW520
Serial No AC-BW60, AC-BW80, AC-BW120, AC-BW260, AC-BW1000,

AC-BW3000, AC1000, AC7000, FAC1800, AC1500,
FAC7000, WAC-2003, WAC-2000, MR150, MR890

All model’s the function, software and electric circuit are the
Model Difference same, only with a product outward and model named
different. Test sample model: AC-BW520

The EUT is a Gateway AP Controller

Operating frequency: N/A
Connecting I/O port: N/A

Product Description

Based on the application, features, or specification
exhibited in User's Manual, the EUT is considered as an
ITE/Computing Device. More details of EUT technical
specification, please refer to the User's Manual.

Power Source AC Voltage
Power Rating AC120V/60Hz

Shenzhen HUAK Testing Technology Co., Ltd. FCC Test Report
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2.2 DESCRIPTION OF TEST MODES

To investigate the maximum EMI emission characteristics generates from EUT, the test
system was pre-scanning tested base on the consideration of following EUT operation
mode or test configuration mode which possible have effect on EMI emission level.

Each of these EUT operation mode(s) or test configuration mode(s) mentioned above
was evaluated respectively.

Pretest Mode Description
Mode 1 Running

For Conducted Test
Final Test Mode Description

Mode 1 Running

For Radiated Test
Final Test Mode Description
Mode 1 Running

Shenzhen HUAK Testing Technology Co., Ltd. FCC Test Report
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2.3 DESCRIPTION OF TEST SETUP

AC Plug E-1 E-2
| EUT Laptop

2.4 DESCRIPTION TEST PERIPHERAL AND EUT PERIPHERAL

The EUT has been tested as an independent unit together with other necessary accessories or

support units. The following support units or accessories were used to form a representative test
configuration during the tests.

Item Equipment Mfr/Brand Model/Type No. Series No. Note

E-1 Gateway AP N/A AC-BW520 N/A EUT
Controller

E-2 Laptop ThinkPad E450 N/A

Shenzhen HUAK Testing Technology Co., Ltd. FCC Test Report
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2.5 MEASUREMENT INSTRUMENTS LIST

Page 9 of 21

Report No.: HK1908121983-E

ltem Equipment Manufacturer Model No. Serial No. Last Cal. Cal.
Interval
L.I.S.N.
1. Artificial Mains R&S ENV216 HKE-002 Dec. 27, 2018| 1 Year
Network
2. Receiver R&S ESCI 7 HKE-010 Dec. 27, 2018| 1 Year
3, | RFautomatic Tonscend JS0806-2 | HKE-060  |Dec. 27, 2018| 1 Year
control unit
4. | Spectrum analyzer R&S FSP40 HKE-025 Dec. 27, 2018| 1 Year
5. | Spectrum analyzer Agilent N9020A HKE-048 Dec. 27, 2018| 1 Year
6. Preamplifier Schwarzbeck BBV 9743 HKE-006 Dec. 27, 2018| 1 Year
7. | EMI Test Receiver |Rohde & Schwarz| ESCI7 HKE-010 Dec. 27, 2018/ 1 Year
g, | BilogBroadband | g 0 ek | VULB9163 |  HKE-012  |Dec. 27, 2018| 1 Year
Antenna
9. | LoopAntenna Schwarzbeck FMZBB1519 HKE-014  |Dec. 27, 2018| 1 Year
10. Horn Antenna Schewarzbeck 9120D HKE-013 Dec. 27, 2018| 1 Year
11. Pre-amplifier EMCI EMgg? 84 HKE-015 Dec. 27, 2018/ 1 Year
12. Pre-amplifier Agilent 83051A HKE-016 Dec. 27, 2018| 1 Year
EMI Test Software JS1120-B
13. EZ-EMC Tonscend Version HKE-083 Dec. 27, 2018] N/A
14. Power Sensor Agilent E9300A HKE-086 Dec. 27, 2018| 1 Year
15. | Spectrum analyzer Agilent N9020A HKE-048 Dec. 27, 2018| 1 Year
16. | Signal generator Agilent N5182A HKE-029 Dec. 27, 2018| 1 Year
17. | Signal Generator Agilent 83630A HKE-028 Dec. 27, 2018| 1 Year
18. Shielded room Shiel Hong 4*3*3 HKE-039 Dec. 27, 2018| 3 Year

Shenzhen HUAK Testing Technology Co., Ltd.
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3. EMC EMISSION TEST
3.1 CONDUCTED EMISSION MEASUREMENT

3.1.1 POWER LINE CONDUCTED EMISSION (Frequency Range 150KHz-30MHz)

Class A (dBuV) Class B (dBuV)
FREQUENCY (MHz) : :
Quasi-peak Average Quasi-peak Average
0.15-0.5 79.00 66.00 66 - 56 * 56 - 46 *
0.50-5.0 73.00 60.00 56.00 46.00
5.0-30.0 73.00 60.00 60.00 50.00

Note:
(1) The tighter limit applies at the band edges.

(2) The limit of " * " marked band means the limitation decreases linearly with the
logarithm of the frequency in the range.

The following table is the setting of the receiver

Receiver Parameters Setting
Attenuation 10 dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IF Bandwidth 9 kHz

Shenzhen HUAK Testing Technology Co., Ltd. FCC Test Report
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3.1.2 TEST PROCEDURE

a. The EUT was placed 0.4 meters from the horizontal ground plane with EUT being connected
to the power mains through a line impedance stabilization network (LISN). All other support
equipments powered from additional LISN(s). The LISN provide 50 Ohm/ 50uH of coupling
impedance for the measuring instrument.

b. Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back
and forth in the center forming a bundle 30 to 40 cm long.

c. I/0O cables that are not connected to a peripheral shall be bundled in the center. The end of the
cable may be terminated, if required, using the correct terminating impedance. The overall
length shall not exceed 1 m.

d. LISN at least 80 cm from nearest part of EUT chassis.

e. For the actual test configuration, please refer to the related Item —EUT Test Photos.

3.1.3 TEST SETUP

Vertical Reference
/ Ground Plane !,/‘Teat Receiver

——————— e I
T = T R
40cm EWE Mnnan
80cm
ISH
[1 [ 1 [

| @

\H orizontal Reference

Ground Plane

Hote: 1.5upport unis were connected to second LISH.
ZBoth of LISHs [AMHAN) are 80 cm from EUT and at least 80
from otherunits and other metal planes

3.1.4 EUT OPERATING CONDITIONS

The EUT tested system was configured as the statements of 2.3 Unless otherwise a special
operating condition is specified in the follows during the testing.

Remark: All the test modes completed for test. the worst case was recorded as below:.

Shenzhen HUAK Testing Technology Co., Ltd. FCC Test Report
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3.1.5 TEST RESULTS

EUT : Gateway AP Controller Model Name. AC-BW520
Temperature : 26 C Relative Humidity : (54%
Pressure : 1010hPa Test Date : 2019-08-30
Test Mode Running Phase : L

Test Voltage : |AC120V/60Hz

120
10 ! $ i 1 !
| i | H H | | |

FCC PART 15 B CLASS B(L)

Level[dBuv]

10

|
|
| ! ! ! | .
i 1 1 1_1 i 1 | I L1 |
30K an oM 30M

—— QP Limit — AVLlimt —PK —AV
o QPDetector & AV Detector

1 0.1590 50.10 10.01 65.52 1542 PK
2 0.6080 37.95 10.05 56.00 18.05 PK
3 1.1805 3653 10.09 56.00 19.47 PK
4 6.2250 36.83 1022 60.00 2317 PK
5 13.0110 36.76 9.96 60.00 2324 PK
6 299850 4111 10.26 60.00 18.89 PK

Shenzhen HUAK Testing Technology Co., Ltd. FCC Test Report
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EUT : Gateway AP Controller Model Name. AC-BW520
Temperature : 26 C Relative Humidity : (54%
Pressure : 1010hPa Test Date : 2019-08-30
Test Mode Running Phase : N
Test Voltage AC120V/60Hz
120 _ _ | : FCCPART 158 :L.&ESI B(N) : = : |
L = S !
go__..___é _ = | B _ — - h_|_ e
= N S—— L] | T . | L i ‘.
@ | | | |
Boahe— — ..
I 1 Al | A | | K
40 I"'y." }I J,‘ o 1 'l__._ % : ; ! . L'.’.; 1
AL INANTY Mo | e
W/ Il. / ) i PO n".,l- 3§ VAL A i | : N |
20— e e ! “”'M__-*#q{-ﬂq, T T ——
10 ? ! 5
Sk — i Tou 30M
Frequency{Hz]
— QPLimt —AVLmt —PK —AV
o QPDefector # AV Delector

1 0.1590 48.70 10.01 65.52 16.82 PK
2 0.5910 398.27 10.05 56.00 16.73 PK
3 1.1805 3620 10.09 56.00 19.80 PK
4 4.4790 3447 1025 56.00 21.53 PK
5 13.5555 37.76 9.96 60.00 2224 PK
6 26.0160 43.87 10.26 60.00 16.13 PK
Shenzhen HUAK Testing Technology Co., Ltd. FCC Test Report
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3.2 RADIATED EMISSION MEASUREMENT

3.2.1 LIMITS OF RADIATED EMISSION MEASUREMENT

Report No.: HK1908121983-E

Class A (at 10m) Class B (at 3m)
FREQUENCY (MHz)
dBuV/m dBuV/m
30 ~ 88 39.0 40.0
88 ~ 216 43.5 43.5
216 ~ 960 46.5 46.0
Above 960 49.5 54.0
Notes:

(1) The limit for radiated test was performed according to as following:
FCC PART 15B /ICES-003.
(2) The tighter limit applies at the band edges.

(3) Emission level (dBuV/m)=20log Emission level (uV/m).

3.2.2 TEST PROCEDURE

a. The measuring distance of at 10 m shall be used for measurements at frequency up to 1GHz.
For frequencies above 1GHz, any suitable measuring distance may be used.

b. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 10 meter
open area test site. The table was rotated 360 degrees to determine the position of the highest

radiation.

c. The height of the equipment or of the substitution antenna shall be 0.8 m; the height of the test
antenna shall vary between 1 m to 4 m. Both horizontal and vertical polarizations of the
antenna are set to make the measurement.

d. The initial step in collecting conducted emission data is a spectrum analyzer peak detector
mode pre-scanning the measurement frequency range. Significant peaks are then marked and
then Quasi Peak detector mode re-measured, above 1G Average detector mode will be

instead.

e. If the Peak Mode measured value compliance with and lower than Quasi Peak Mode Limit, the
EUT shall be deemed to meet QP(AV) Limits and then no additional QP Mode measurement

performed.

f. For the actual test configuration, please refer to the related ltem —EUT Test Photos.

Shenzhen HUAK Testing Technology Co., Ltd.
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3.2.3 TEST SETUP
(A) Radiated Emission Test Set-Up Frequency Below 1 GHz

i i = ]
m— 3m
Turntable i :

lmto 4m
Spectrum \ EUTl
Analyzer _|:|_ IU.Em | J
rad

ércrund Plane — 7
Coaial Cable

(B) Radiated Emission Test Set-Up Frequency Above 1GHz

Turntable 4

\ EUT)

Spectrum
Analyzer

08mllmtodm

L

— == /

Ground Plane ;

Coaxial Cable

3.2.4 EUT OPERATING CONDITIONS

The EUT tested system was configured as the statements of 2.3 Unless otherwise a special
operating condition is specified in the follows during the testing.

Remark: All the test modes completed for test. the worst case was recorded as below:

Shenzhen HUAK Testing Technology Co., Ltd. FCC Test Report
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3.2.5 TEST RESULTS

EUT : Gateway AP Controller Model Name AC-BW520
Temperature : |24 C Relative Humidity : (54%
Pressure : 1010 hPa Test Date : 2019-08-30
Test Mode Running Polarization : Horizontal
Test Power : AC120V/60Hz

10 } 1 t
g 1] T
€ = : S [
L] o | 4 ' P
20 } 4 . - . : . } { | Lik
04 ;._..:.;:.--—_ = ___.. = .l‘. o - "I w e Ca | i 1 . —
JW— O Lima — Horooo PK - Fraquoncyfhs] v
1 68.8000 2493 -17.37 40.00 15.07 100 152 Horizontal
2 113.420 29.50 -16.00 43.50 14.00 100 133 Horizontal
3 143 490 30.20 -19.10 43.50 13.30 100 298 Horizontal
4 215.270 33.42 -14.67 43.50 10.08 100 277 Horizontal
5 667.290 36.41 473 46.00 959 100 332 Horizontal
6 | 797.270 37.13 -3.16 46.00 8.87 100 123 Horizontal

Shenzhen HUAK Testing Technology Co., Ltd. FCC Test Report
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EUT : Gateway AP Controller  |Model Name AC-BW520
Temperature : 24 °C Relative Humidity : (54%
Pressure : 1010 hPa Test Date : 2019-08-30
Test Mode Running Polarization : Vertical
Test Power AC120V/60Hz
r 7
i : ty 2 ‘ ) !: " - ,Lwn. 4,»-;»'“"‘-&&@“? F'L | .
20— ____ —— 1, 1S 4 ._|' i W, — l":_sf- e iy g e ! i
:.Om L L 1 Il- Ir;uu\ | L 1 L s
— QP Lt —— Verhical FK FrequancyfHz]

1 31.9400 39.48 -16.26 40.00 0.52 100 110 Vertical
2 44.5500 37.05 -13.73 40.00 2.95 100 277 Vertical
3 67.8300 27.94 -17.13 40.00 12.06 100 261 Vertical
4 98.8700 2470 -15.59 43.50 18.80 100 213 Vertical
5 137.670 21.86 -19.04 43.50 21.64 100 338 Vertical
6 667.290 39.78 -4.73 46.00 6.22 100 22 Vertical

Shenzhen HUAK Testing Technology Co., Ltd. FCC Test Report
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3.2.6 TEST RESULTS(Above 1GHz)

EUT : Gateway AP Controller |(Model Name : AC-BW520
Temperature : 24 C Relative Humidity : [54%
Pressure : 1010 hPa Test Date : 2019-08-30
Test Mode Running

Test Power : AC120V/60Hz

Polarization : Horizontal

Meter Emission o .
Frequency Reading Factor Level Limits Margin Detector
Type
(MHZz) (dBpV) (dB) (dBpV/m) | (dBpV/m) (dB)
1220.51 57.37 -11.37 46.00 74.00 -28.00 peak
1871.85 57.21 -15.38 41.83 74.00 -32.17 peak
2568.21 56.34 -8.62 47.72 74.00 -26.28 peak
3829.03 58.17 -6.17 52.00 74.00 -22.00 peak
4756.88 55.05 -4.52 50.53 74.00 -23.47 peak
4952.67 57.64 -5.64 52.00 74.00 -22.00 peak
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.

Polarization : Vertical

Meter Emission . .
Frequency Reading Factor Level Limits Margin Detector
Type
(MHz) (dBuVv) (dB) (dBuV/m) | (dBuV/m) (dB)
1160.04 57.47 -12.37 45.10 74.00 -28.90 peak
1204.12 57.35 -10.25 47 .10 74.00 -26.90 peak
2755.84 56.94 -8.49 48.45 74.00 -25.55 peak
3246.87 57.61 -5.24 52.37 74.00 -21.63 peak
4917.35 54.51 -5.66 48.85 74.00 -25.15 peak
5944.67 57.67 -6.93 50.74 74.00 -23.26 peak
Remark:
Factor = Antenna Factor + Cable Loss — Pre-ampilifier.

Shenzhen HUAK Testing Technology Co., Ltd. FCC Test Report
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5. PHOTOS OF THE EUT
Reference to the reporter : ANNEX A of external photos and ANNEX B of internal photos
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