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G o Alliance Laundry Systems LLC
¢ E Rk 221 Shepard Street PO Box 990 Ripon, WI 54971
Wig F Alliance Laundry Systems LLC
Bl » a 221 Shepard Street PO Box 990 Ripon, WI 54971
(LH SRR L P
REEP A 33377 S AFFT & L R4 E - B 38 5L
1. MRT facility is a FCC registered (Reg. No. 153292) test facility with the
site description report on file and is designated by the FCC as an
Accredited Test Firm.
2. MRT facility is an IC registered (MRT Reg. No. 21723) test laboratory
FHREITR with the site description on file at Industry Canada.

3. MRT Lab is accredited to ISO 17025 by the Taiwan Accreditation
Foundation (TAF Cert. No. 3261) in EMC, Telecommunications and
Radio testing for FCC (Designation Number: TW3261), Industry
Taiwan, EU and TELEC Rules.
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2. B it
2.1 A KT

AELHE Wireless Network Control

A 58 204890

B Alliance

Alliance

‘F"r ﬁ_ Laundry Systems

Wi-Fi . 802.11b/g/n-20 (1T1R)
2.4GHz:

o % 5 D
For 802.11b/g/n-HT20: 2412 ~ 2462 MHz
802.11b: 19.67dBm

B+ ﬁ.’] o 802.11g: 20.88dBm
802.11n-HT20: 20.41 dBm
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2.2 A &ERE
Channel
Frequency ; ; Data Rate | Number of
Technology Modulation Spacing
(MHz) Channels
(MHz)
802.11b 2412~2462 |DSSS (CCK, DQPSK, DBPSK) 5 11
802.11g 2412~2462 |OFDM (BPSK, QPSK,16QAM,64QAM) 5 11
802.11n-20M | 2412~2462 [OFDM (BPSK, QPSK,16QAM,64QAM) 5 11
802.11b/g/n-HT20
Channel Frequency Channel Frequency Channel Frequency
01 2412 MHz 02 2417 MHz 03 2422 MHz
04 2427 MHz 05 2432 MHz 06 2437 MHz
07 2442 MHz 08 2447 MHz 09 2452 MHz
10 2457 MHz 11 2462 MHz -- --
Duty Cycle
Test Mode Duty Cycle
802.11b 51.15%
802.11g 33.45%
802.11 n-HT20 33.33%

2.3 BIEBEN

Test Mode

Mode 1: Transmit by 802.11b (11Mbps)

Mode 2: Transmit by 802.11g (6Mbps)

Mode 3: Transmit by 802.11n-HT20 (MCSO)

Mode 4: Receive by 802.11n-HT20
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2.4 RIFpPRE

FRly Pl R B

(A)
(DY
{8)
(€)
Signal Cable Type Signal Cable Description

A Signal Cable Non-Shielded, 0.5m
B USB Cable Shielded, 1.5m
C USB Mouse Cable Shielded, 1.6m
D Signal Cable Non-Shielded, 1.0m
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2.5 PlEY F

BRI PR > MR kSRR R R S AT
No. L R 1% A5 B 5L e 72 TR AR
1 Test Jig N/A N/A N/A N/A N/A
2 Notebook PC DELL Latitude E7240 N/A N/A Non-shielded, 0.8m
3 USB Mouse Lenovo M-U0025-O | HS427HA10UV N/A N/A
4 |DC Power Supply|GWINSTEK| DPS-3303C DPS-3303C N/A N/A
2.6 FiITE

1. |Turn on the power of all equipment.

2. |Execute “CC3120/CC3220 Radio Tool v1.0.2.0” program

3. |Configure the test channel and the data rate.

4. |Start test.
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3. RIFRKAP Jw

i E*3 -SR2
RE LA it p 455 P A& S5 REFY | L p Y
Two-Line V-Network R&S ENV216 MRTTWAO00019 1 year 2020/3/25
Two-Line V-Network R&S ENV216 MRTTWAO00020 1 year 2020/4/25
8-Wire ISN (T8) R&S ENY81 MRTTWAO00018 1 year 2020/4/23
N1C50-RG400-B1C50
Cable Rosnol MRTTWEO00013 1 year 2020/6/18
-500CM
EMI Test Receiver R&S ESR3 MRTTWAO00009 1 year 2020/3/25
i5 5+ 4 — AC1
RE LA i SR B4 A So¥h S F 2% p 8
Broadband TRILOG
SCHWARZBECK VULB 9162 MRTTWAO00001 1 year 2020/6/4
Antenna
EMI Test Receiver R&S ESR3 MRTTWAO00009 1 year 2020/3/25
Acitve Loop Antenna Schwarzbeck FMZB 1519B MRTTWAO00002 1 year 2020/4/29
Broadband Horn antenna SCHWARZBECK BBHA 9120D MRTTWAO00003 1 year 2020/4/22
Breitband Hornantenna Schwarzbeck BBHA 9170 MRTTWAO00004 1 year 2020/4/23
Broadband Amplifier Schwarzbeck BBV 9721 MRTTWAO00006 1 year 2020/4/124
Broadband Preamplifier SCHWARZBECK BBV 9718 MRTTWAO00005 1 year 2020/4/24
Cable HUBERSUHNER SF106 MRTTWEO00010 1 year 2020/4/22
@ HEERKHE —SR2
RE LA T S M A Rpay | Foxp
EXA Signal Analyzer KEYSIGHT N9010B MRTTWAO00074 1 year 2020/7/11
X-Series USB Peak and
KEYSIGHT U2021XA MRTTWAO00015 1 year 2020/3/26
Average Power Sensor
EMI plzE g 88
oot A W H B A
e3 Audix 9.160520a
EMI Quietek V3
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4. £p 2 EETR

T kB EEp-T R (Conducted Emission- Power Line)

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): 2.53dB

& k@ pl-id 3 (Conducted Emission- Impedance Stabilization Network Measurement )

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): 3.96dB

{55+ + # £ 7] (Radiated Spurious Emission)

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): 3.92dB (Below 30M)
Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): 4.25dB (30M~1G)
Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): 4.40dB (1G~18G)
Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): 4.45dB (18G~40G)

#p F 2L & ¢ (Frequency Error)

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): +78.4Hz

B %+ % §p (Conducted Power)

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): + 0.84dB

B %+ 3% % (Conducted Spurious Emission)

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): £ 2.65 dB

ik * 47 % 8 (Occupied Bandwidth)

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): 3.3%

B AR | RR (Temp./ Humidity )

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): +0.82°C/ +3%

®n % /& (DC Voltage)

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): +0.3%
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5. Bl#FE %

A& EH Wireless Network Control
3 204890
F & TR P LA E RFRE | Rl
2.3 TR i3 R T L 2.3 & N/A % 5.1% &
3.10.1.2 e E g < 30.00dBm BE #52% %
3.10.1.3 R R M ORI T R ¢ 3.10.1.3 & #* & % 53 % &
3.10.15 F b s < 20dBc(Peak) e % 5.4 % &
2.7 18T 45 R M O TS PR 2.8 & #* & % 55 % &
. < 74dBuV/m(Peak) » » .
2.7 LR RS =& ¥ 56 %4
< 54dBuV/m(Average)
3.10.1.6(2)(A) ¢ > 500KHz e %573 &
3.10.1.6(2)(B) HEAMER AR < 8dBm (S $58% &
Frl: P EHaA T ARRRBEFPERPAUIEL L 2 e 2 &R RREFDHTAT TR

IR 3 AR i

B2 R A DCA2V B F > F1 A F T Reh sk @ E TR o
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5.1 T k& FpE

51.1 &3 &

R E 0 Im2m*0.8m2 AR L o P A d-E e 40em (F A A SR e ) BERS 2 TR

I TR %&%@Bm’k%%%%ﬁ#immﬁwéﬁ’m%?%ﬁ¢%%$U%JMzA

2L FARFPRIT R A L e 40eme 3t A F 3 TR E T o (7 Fpld 2 L s (Line) 2 & s (neutral)
- X 2B

Bk 835 2 Rl R H Y 0.15MHz —30MHz» =+ £ il 2 3 & % 5 ¥ 4 % & (Quasi-Peak Value)z T 35

Average Value) - 33 ez 24748 & 5 9kHz -

L AT RISREM 0 TRABT RRFHPAE R g LR Fl e ¢ - B ORIGPIEE 2 R

/-\\'

o

'ﬁ S & P
TA‘

51.2 R & £

PR LR R M F R T B B TR 4 p 150kHZ 3 30MHzZZ HE T R (BT RS A

- RRAHAER BB YR T A 4772 P o R E PR SE50McT 1(UH) 2 50% 4 (Q)2 T R AR R
*m’}'ﬂ—%&#ﬁ—x(USN) jf.é‘,gp s uﬁil‘ﬂ‘\mki .

Frequency #f 5 # ] @ 3H4] E (dBuV)
MHz ki SR T I iaiE
0.15-0.50 66-56:) 56-46(:)
0.50-5.0 56 46
5.0-30 60 50

SENEA 2 SR

5.1.3 RIFFHW

Non-conductive table
Adapter f ‘
r t i 7 i i 08mto
LY ground
\ \ plane
N \% o8 _,l
A i %
ey 5
R | —— _‘_J\—’//ﬁdi ® o
0.4 m to vertical ground Bonded to horizontal
reference plane ground plane

Vertical ground reference plane
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514 R hHBRFR S,

Hir S FR SDCI2ViE R o Fpt 2 FRGET R WE TR o
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52 % g @ % J:".;r%L’?-‘

521 &ip3i*
FRI 2 % SURT G 2 TR E AR TR A 1T RRFE » o 3 TG A 4T R 2 fR 4T RO < 276dB
HIP AR R S o R LIRS B R o B e SRR S

5.2.2 4| & &

i 1732 2400-2483.5 MHz 2_ i 2% B 138 ¢ e 54 % 14 22 5725-5850 MHz 2. B #7 3 5 B4 1 IW(Z )2 T »
BEHOE AP R B EE | g M SO TR 2 5 3.10.1.6(1)(A) @) & B L E S
0.125W(§ )T o

Fr T LE RN B R (TR F O R M2 2 % 1 F AB6ABI 0 i ik rTAZ B 2 dBHc E B 1 &
B o e A F G BB GOR TR 0 B A T AL -

(1)# 17%:2400-2483.5-¥ # (MHz) & » H 5 54 % &2 > v (23 § AL86dBi» > 5 42 3dB" 1 1dB2
f.ﬁ_ﬁis?] s oo

(2) #k i+3:5725-5850 " #(MHz) ¥ » 3 5 5 % 402 > % 144 £ 4 B60BI > 3 F % 1%

\>

drzs & oo

5.2.3 R W

Attenuator
EUT
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5.2.4 % G0 BRI FRBEE

Power output test was verified over all data rates of each mode shown as below, and then choose the

maximum power output (gray marker) for final test of each channel.

Test Mode Bandwidth Channel No. Frequency Data Rate | Average Power
(MHZ) (MHz) / MCS (dBm)
1Mbps 17.28
802.11b 20 6 2437 5.5Mbps 17.54
11Mbps 17.72
6Mbps 16.70
802.11¢g 20 6 2437 24Mbps 16.31
54Mbps 16.14
MCSO0 15.55
802.11n 20 6 2437 MCS3 15.24
MCS7 15.01
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Product Wireless Network Control Temperature 25°C
Test Engineer Kevin Ker Relative Humidity | 52%
Test Site SR1 Test Date 2019/10/24

Test Result of Peak Output Power

Test Mode Data Rate / |Channel No.| Frequency | Peak Power | Limit (dBm) | Result
MCS (MHz) (dBm)
11b 11Mbps 01 2412 16.89 < 30.00 Pass
11b 11Mbps 06 2437 19.67 < 30.00 Pass
11b 11Mbps 11 2462 16.60 < 30.00 Pass
11g 6Mbps 01 2412 20.03 < 30.00 Pass
119 6Mbps 06 2437 20.88 < 30.00 Pass
119 6Mbps 11 2462 20.13 < 30.00 Pass
11n-HT20 MCSO 01 2412 20.09 < 30.00 Pass
11n-HT20 MCSO 06 2437 20.41 < 30.00 Pass
11n-HT20 MCSO 11 2462 20.31 < 30.00 Pass

Test Result of Average Output Power (Reporting Only)

Test Mode Data Rate / |Channel No.| Frequency | Average Power | Limit (dBm) | Result
MCS (MHz) (dBm)
11b 11Mbps 01 2412 14.90 < 30.00 Pass
11b 11Mbps 06 2437 17.72 < 30.00 Pass
11b 11Mbps 11 2462 14.55 < 30.00 Pass
11g 6Mbps 01 2412 12.00 < 30.00 Pass
11g 6Mbps 06 2437 16.70 < 30.00 Pass
11g 6Mbps 11 2462 12.17 <30.00 Pass
11n-HT20 MCSO0 01 2412 11.43 < 30.00 Pass
11n-HT20 MCSO0 06 2437 15.55 < 30.00 Pass
11n-HT20 MCSO0 11 2462 12.19 < 30.00 Pass

% 3x o 1. p5E £ 0p %3 Power Meter -

2. S RRIE S 71 Tk F]F 2 443 4£(Cable Loss=1dB)

Page Number: 17 of 79




/u‘ n

NR I y Report No.: 1910TW0109-T1

53 xa Mz &8 &

5.3.1 & %
B R R B L R M S TS ETR 2 % 310148 R TRZAKET P X T HER L
Kg\l#l‘lj o

M FAHE T 2 BT SRR Y 2 A B 2 F T EHIS N HE2 485 (unique
coupling) > 7 @ 44848 - ig ¥ TR T K FHHA T X H R PRV AR BB 2
TMAT E AT H LR SMIEL N T F 45 4o BNC - Ftype ~ N type ~ M type ~ UG type ~

RCA~SMA~SMB... % 2 H s 2351 ¥ &3 iR FHef -

532 * ®EN
#t Wireless Network Control 2 = 4% % Dipole Antenna type > (¥ * 24423

Antenna List

No. Manufacturer Part No. Peak Gain
1 Pulse ATECHNITROL COMPANY W1049B 2dBi
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5.4 ¥ *h g 64

54.1 &p3 i

FRlp 2 R SURE G F 2 RO E R T E A 1T & RF B~ 54

(1) 7 s o B B0 R T P cogl Bl o 0f 2 2 R0 A 4 2 B RO BB 10 & ik s
s U F FRABERGE XIS

(2) f2474E % 5 100 KHZ » ARZUHAE T2 [ 30 2454 o

B) HHPEFT L p+ o Hedks i 2% @ WEFE 5 & L % ¥ (Max Hold)

(4) #fRzek R0 im Arle B2 LB 1 STRER 2 B E T A R Ui

542 R & £

g # ﬁﬁ%frﬂ bz iz {100 F A% (KHZ)P -3 S B 74 2 s FApEOT R YRS R ¢ 7 BB T

Z 7 2100 + & (KHZ)p erdHp 4 & 0 % B 44T

(1)@1 B S B R AR PR S 2 f‘%] M52 A ERF 2R 20dB w R
SHIE B g s VR o

(2)@?1 SIEAEREE Qs B - IR St i%li‘fe?l MHFERGFF IR ERI0AB

R)VFFEE TR GG s> 5t & M FEPE T WHETRE S 28 20

=3

F_°

5.4.3 R W

Spectrum Analyzer

attenuator

mEnmnnHe

EUT
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5.4.4 ¥ *hig S4ipR S %

Product Wireless Network Control Temperature 25°C
Test Engineer | Kevin Ker Relative Humidity | 52%
Test Site SR1 Test Date 2019/10/27
Test Mode Data Rate Channel No. Frequency Limit Result
I MCS (MHz)
802.11b 11Mbps 01 2412 20dBc Pass
802.11b 11Mbps 06 2437 20dBc Pass
802.11b 11Mbps 11 2462 20dBc Pass
802.11g 6Mbps 01 2412 20dBc Pass
802.11g 6Mbps 06 2437 20dBc Pass
802.11g 6Mbps 11 2462 20dBc Pass
802.11n-HT20 MCSO0 01 2412 20dBc Pass
802.11n-HT20 MCSO0 06 2437 20dBc Pass
802.11n-HT20 MCSO0 11 2462 20dBc Pass
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802.11b Out-of-Band Emissions

Channel 01 (2412MHz)
100kHz PSD Reference Level Low Band Edge

KEYSIGHT F inpul Z 50 o 10 et S n KEYSIGHT
) Comactons; " g Mark

Fro ol

el Lyl @ffast 1800 4B 3k L Pt Ll Offsst 1800 dB
Rt Level 1600 dBm dBn . Rt Level 1600 dBm

Fukdoo BV

Warker &

wessp 1,60 ma. |

KEYSIGHT e 7

2Fies W 1.3 MHz

Channel 06 (2437MHz)

100kHz PSD Reference Level Spurious Emission

KEYSIGHT e 7

Function

Marker—

21501 30 W
2Fies W 1.3 MHz

tor OHz
SRes W 100 kiHz
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802.11b Out-of-Band Emissions

Channel 11 (2462MHz)

100kHz PSD Reference Level

Ation 10 88

Ation 10 88

FVideo BW 4.0 MHz

Function

Marker

KEYSIGHT
-

High Band Edge

Ation 10 88

Function

Marker
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802.11g Out-of-Band Emissions

Channel 01 (2412MHz)
100kHz PSD Reference Level Low Band Edge

KEYSIGHT
&

Fideo BW 300 ki

ntar 2.41200 GHE
SRes W 100 kiHz

Fuideo BW 40 MHz

Function

Channel 06 (2437MHz)

100kHz PSD Reference Level Spurious Emission

KEYSIGHT et 7

Marker—

21501 30 W
2Fies W 1.3 MHz

Wiarke Seltngs
Dingeam

tor
SFies W 100 kHz
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802.11g Out-of-Band Emissions

Channel 11 (2462MHz)

100kHz PSD Reference Level High Band Edge

Marker

Aian. 10 08 . T KEYSIGHT " Aian. 10 08
" (]

Fideo BW 300 kHz

Function onWidth  Funclc

Marker

Atton 10 48 bt Wit

FVideo BW 4.0 MHz

Function
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802.11n-HT20 Out-of-Band Emissions

Channel 01 (2412MHz)
100kHz PSD Reference Level Low Band Edge

|

Atian 10 " v KEYSIGHT
C fre)

Fideo BW 300 ki

KEYSIGHT e 7

21501 30 W
2Fies W 1.3 MHz

Channel 06 (2437MHz)

100kHz PSD Reference Level Spurious Emission

+ ol Marker
KEYSIGHT rewt 77 e . " Swbec ke KEYSIGHT

[e——

Frue Pl g Lt [r=
Mast 1200 4B
1 10,00 dBim

#1

Marker— [

21501 30 W
2Fies W 1.3 MHz

ar 2.43700 GHE
SRes BW 100 kiHz
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802.11n-HT20 Out-of-Band Emissions

Channel 11 (2462MHz)

100kHz PSD Reference Level High Band Edge

Marker

Aian. 10 08 . T KEYSIGHT " Aian. 10 08
" (]

Fideo BW 300 kHz

Function onWidth  Funclc

Marker

Atton 10 48 bt Wit

FVideo BW 4.0 MHz

Function
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55 BHTHFRBAR

55.1 €3 *

FRlpEEEHL G (i'%i‘lé‘%%ﬁ?%l ) RPBIF R IR R BB HERRER G2 TR
BT R L IR TR e X Hﬂ BFLAPORRFEREATLS ST R2DTE - XRP
BREXFZITAMEFAE Lo P XPRRF T AR L3 T o ag Ll A e dEI L
FERA o R AIRE NI TIRAT U A AR La ¥ 360 B EdE o o MY STEEF RIS 3m
FEM BARAFTAELIASREREG  NERIFRILECEHITHRA BIARNT BT ELE
o & Bpl- oo (BRI 4R S 4995 ANSIC63.10-2014 5 A » Fipld 3l & ¢ o 0 1G 12T R
% &R 5 80cm/1G 2k #ik % & 5 150cm)

o}

i

=
£l

(1) =— # 5 | & %5 1000 MHz 2 U5, * CISPR M4 & 4

(2) ix- 45 % %+ 1000 MHz 2 3U8» & * T 350 f 4 Bl £ (RBW:IMHZ,VBW:10Hz) » & 3% 2 % 5+
U 5 T ERE(F 1000 MHZ 74T ) 0 £ RISUBLEE d U 4 4 B (RBW:IMHZ, VBW:3MHZ) “7 ] £
2N PR A U 0 B U s X F T 5 4 20 dB o

55.2 R & £

HEH R P EARE T A2 VE P 2 RB2 FEEFEFA L RFHBRE o« AR E Wi ML
oz P UFE 5 B o

# F(MHz) T 3% & (uvim) B EE(m)
0.009 - 0.490( %) 2,400/f(KHz) 300
0.490 (# $)—-1.705 (%) 24,000/f(KHZ) 30
1.705(% 5)—30 (% %) 30 30
30(z)-88(%) 100 3
88 (# 3)-216 (%) 150 3
216 (# 5)- 960 (%) 200 3
960 (# 3)m 500 3

AR THHA S & 9-90KHZ + #(kHZ) ~ 110-490 £ #(KHz) 11 2 1000 ¢ 4K (MHZ) 12 b 2 %
o BERUTOERATS AR 2P EMS IR TBHTRE S 514 F 2 T RS2

3 5f > 1 CISPR #9% i (quasi-peak) itk Bipl & 5 2brs b 4 f7dy R 2 BELRI B PFJE 12 & 11 Saig
TWHMRF S DS @2 R d s 2 ERMEF PR P E M FEPI RSP RE S 512 &
Y
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5.5.3 R E H-W

Under 30MHz Test

0.8Tm e— 3m » b
(Turntable) — ,

Test Receiver [! -!_, !

| ]

EUT y
©s
T C 1
0.8m ke 3m »
(Turntable)
Test Receiver [ __;_" . ']
Under 1GHz Test Setup
1~4m (Antenna Tower)
Antenna
e
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Report No.: 1910TW0109-T1

1GHz ~ 18GHz Test Setup:

-

1~4m

>y I

(Turntable)

Spectrum Analyzer J,

l Antenna

(Antenna Tower)

Pre-Amplifier

e tm— o

18GHz ~25GHz Test Setup:

(Antenna Tower)

Spectrum Analyzer

o AE—
p,eFAmPllﬁer :.;-’
r- W o S—

Antenna
|
1.5m
M im H
(Turntable) -
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Report No.: 1910TW0109-T1

554 T HFRRBEES

Product Wireless Network Control Temperature 25°C

Test Engineer Kevin Ker Relative Humidity | 54%

Test Site AC1 Test Date 2019/10/25

Test Mode 802.11b Test Channel 01

Remark 1. Average measurement was not performed if peak level lower than average
limit.

2. Other frequency was 20dB below limit line within 1-18GHz, there is not show

in the report.

Mark | Frequency | Reading Factor | Measure Limit Margin |Detector |Polarization
(MHz) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBuV/m)
4017.5 51.6 0.2 51.8 74.0 -22.2 Peak | Horizontal
4910.0 39.4 34 42.8 74.0 -31.2 Peak | Horizontal
* 5845.0 37.9 5.2 43.1 88.8 -45.7 Peak | Horizontal
* 6729.0 37.3 9.0 46.3 88.8 -42.5 Peak | Horizontal
4017.5 52.0 0.2 52.2 74.0 -21.8 Peak Vertical
4825.0 42.8 3.2 46.0 74.0 -28.0 Peak Vertical
* 6431.5 42.5 7.4 49.9 88.8 -38.9 Peak Vertical
* 6848.0 36.2 9.7 45.9 88.8 -42.9 Peak Vertical

Note 1: “*” is not in restricted band, its limit is 20dBc of the fundamental emission level (108.8dBuV/m)
or FCC 15.209 which is higher.

Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) - Pre_Amplifier Gain (dB)
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Report No.: 1910TW0109-T1

Product Wireless Network Control Temperature 25°C

Test Engineer Kevin Ker Relative Humidity | 54%

Test Site AC1 Test Date 2019/10/25

Test Mode 802.11b Test Channel 06

Remark 1. Average measurement was not performed if peak level lower than average
limit.

2. Other frequency was 20dB below limit line within 1-18GHz, there is not show

in the report.

Mark | Frequency | Reading Factor | Measure Limit Margin |Detector |Polarization
(MH2) Level (dB) Level (dBuV/m) (dB)
(dBuV) (dBuV/m)
4060.0 49.7 0.4 50.1 74.0 -23.9 Peak | Horizontal
4876.0 43.6 3.3 46.9 74.0 -27.1 Peak | Horizontal
* 6499.5 38.8 7.7 46.5 89.4 -42.9 Peak | Horizontal
* 7086.0 36.8 10.8 47.6 89.4 -41.8 Peak | Horizontal
4060.0 54.5 0.4 54.9 74.0 -19.1 Peak Vertical
4063.0 47.6 0.4 48.0 54.0 -6.0 |Average| Vertical
4876.0 45.8 3.3 49.1 74.0 -24.9 Peak Vertical
* 5887.5 38.9 54 44.3 89.4 -45.1 Peak Vertical
* 6499.5 43.3 7.7 51.0 89.4 -38.4 Peak Vertical

Note 1: “*” is not in restricted band, its limit is 20dBc of the fundamental emission level (109.4dBuV/m)
or FCC 15.209 which is higher.

Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) - Pre_Amplifier Gain (dB)
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Report No.: 1910TW0109-T1

Product Wireless Network Control Temperature 25°C

Test Engineer Kevin Ker Relative Humidity | 54%

Test Site AC1 Test Date 2019/10/25

Test Mode 802.11b Test Channel 11

Remark 1. Average measurement was not performed if peak level lower than average
limit.

2. Other frequency was 20dB below limit line within 1-18GHz, there is not show

in the report.

Mark | Frequency | Reading Factor | Measure Limit Margin |Detector |Polarization
(MH2) Level (dB) Level (dBuV/m) (dB)
(dBuV) (dBuV/m)
4102.5 47.6 0.6 48.2 74.0 -25.8 Peak | Horizontal
4952.5 39.4 3.5 42.9 74.0 -31.1 Peak | Horizontal
* 6006.5 38.4 5.8 44.2 88.7 -44.5 Peak | Horizontal
* 6380.5 38.5 7.2 45.7 88.7 -43.0 Peak | Horizontal
4102.5 50.5 0.6 51.1 74.0 -22.9 Peak Vertical
4927.0 40.9 3.4 44.3 74.0 -29.7 Peak Vertical
* 5989.5 38.3 5.8 44.1 88.7 -44.6 Peak Vertical
* 6567.5 42.1 8.1 50.2 88.7 -38.5 Peak Vertical

Note 1: “*” is not in restricted band, its limit is 20dBc of the fundamental emission level (108.7dBuV/m)
or FCC 15.209 which is higher.

Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) - Pre_Amplifier Gain (dB)
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Report No.: 1910TW0109-T1

Product Wireless Network Control Temperature 25°C

Test Engineer Kevin Ker Relative Humidity | 54%

Test Site AC1 Test Date 2019/10/25

Test Mode 802.11g Test Channel 01

Remark 1. Average measurement was not performed if peak level lower than average
limit.

2. Other frequency was 20dB below limit line within 1-18GHz, there is not show

in the report.

Mark | Frequency | Reading Factor | Measure Limit Margin |Detector |Polarization
(MH2) Level (dB) Level (dBuV/m) (dB)
(dBuV) (dBuV/m)
4017.5 46.4 0.2 46.6 74.0 -27.4 Peak | Horizontal
4995.0 39.6 3.5 43.1 74.0 -30.9 Peak | Horizontal
* 5972.5 38.4 5.7 44.1 85.3 -41.2 Peak | Horizontal
* 6397.5 38.3 7.3 45.6 85.3 -39.7 Peak | Horizontal
4017.5 50.3 0.2 50.5 74.0 -23.5 Peak Vertical
5131.0 40.4 3.6 44.0 74.0 -30.0 Peak Vertical
* 6431.5 41.5 7.4 48.9 85.3 -36.4 Peak Vertical
* 7103.0 36.3 10.8 47.1 85.3 -38.2 Peak Vertical

Note 1: “*” is not in restricted band, its limit is 20dBc of the fundamental emission level (105.3dBuV/m)
or FCC 15.209 which is higher.

Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) - Pre_Amplifier Gain (dB)
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Report No.: 1910TW0109-T1

Product Wireless Network Control Temperature 25°C

Test Engineer Kevin Ker Relative Humidity | 54%

Test Site AC1 Test Date 2019/10/25

Test Mode 802.11g Test Channel 06

Remark 1. Average measurement was not performed if peak level lower than average
limit.

2. Other frequency was 20dB below limit line within 1-18GHz, there is not show

in the report.

Mark | Frequency | Reading Factor | Measure Limit Margin |Detector |Polarization
(MH2) Level (dB) Level (dBuV/m) (dB)
(dBuV) (dBuV/m)
4060.0 49.3 0.4 49.7 74.0 -24.3 Peak | Horizontal
4867.5 39.9 3.3 43.2 74.0 -30.8 Peak | Horizontal
* 6006.5 38.2 5.8 44.0 85.7 -41.7 Peak | Horizontal
* 6593.0 37.7 8.2 45.9 85.7 -39.8 Peak | Horizontal
4060.0 53.4 0.4 53.8 74.0 -20.2 Peak Vertical
4060.3 44.8 0.4 45.2 54.0 -8.8 |Average| Vertical
4876.0 44.0 3.3 47.3 74.0 -26.7 Peak Vertical
* 5683.5 40.9 4.6 45.5 85.7 -40.2 Peak Vertical
* 6499.5 41.7 7.7 49.4 85.7 -36.3 Peak Vertical

Note 1: “*” is not in restricted band, its limit is 20dBc of the fundamental emission level (105.7dBuV/m)
or FCC 15.209 which is higher.

Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) - Pre_Amplifier Gain (dB)
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Report No.: 1910TW0109-T1

Product Wireless Network Control Temperature 25°C

Test Engineer Kevin Ker Relative Humidity | 54%

Test Site AC1 Test Date 2019/10/25

Test Mode 802.11g Test Channel 11

Remark 1. Average measurement was not performed if peak level lower than average
limit.

2. Other frequency was 20dB below limit line within 1-18GHz, there is not show

in the report.

Mark | Frequency | Reading Factor | Measure Limit Margin |Detector |Polarization
(MH2) Level (dB) Level (dBuV/m) (dB)
(dBuV) (dBuV/m)
4102.5 46.6 0.6 47.2 74.0 -26.8 Peak | Horizontal
5063.0 40.5 3.6 44.1 74.0 -29.9 Peak | Horizontal
* 6397.5 38.3 7.3 45.6 86.2 -40.6 Peak | Horizontal
* 7060.5 36.5 10.7 47.2 86.2 -39.0 Peak | Horizontal
4102.5 49.5 0.6 50.1 74.0 -23.9 Peak Vertical
4952.5 39.6 35 43.1 74.0 -30.9 Peak Vertical
* 6567.5 41.0 8.1 49.1 86.2 -37.1 Peak Vertical
* 7094.5 35.9 10.8 46.7 86.2 -39.5 Peak Vertical

Note 1: “*” is not in restricted band, its limit is 20dBc of the fundamental emission level (106.2dBuV/m)
or FCC 15.209 which is higher.

Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) - Pre_Amplifier Gain (dB)
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Report No.: 1910TW0109-T1

Product Wireless Network Control Temperature 25°C

Test Engineer Kevin Ker Relative Humidity | 54%

Test Site AC1 Test Date 2019/10/25

Test Mode 802.11n-HT20 Test Channel 01

Remark 1. Average measurement was not performed if peak level lower than average
limit.

2. Other frequency was 20dB below limit line within 1-18GHz, there is not show

in the report.

Mark | Frequency | Reading Factor | Measure Limit Margin |Detector |Polarization
(MH2) Level (dB) Level (dBuV/m) (dB)
(dBuV) (dBuV/m)
4017.5 46.0 0.2 46.2 74.0 -27.8 Peak | Horizontal
4986.5 40.1 3.5 43.6 74.0 -30.4 Peak | Horizontal
* 5683.5 39.0 4.6 43.6 85.0 -41.4 Peak | Horizontal
* 6482.5 37.5 7.6 45.1 85.0 -39.9 Peak | Horizontal
4017.5 49.2 0.2 49.4 74.0 -24.6 Peak Vertical
4969.5 39.5 35 43.0 74.0 -31.0 Peak Vertical
* 5862.0 38.9 5.3 44.2 85.0 -40.8 Peak Vertical
* 6431.5 40.7 7.4 48.1 85.0 -36.9 Peak Vertical

Note 1: “*” is not in restricted band, its limit is 20dBc of the fundamental emission level (105.0dBuV/m)
or FCC 15.209 which is higher.

Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) - Pre_Amplifier Gain (dB)
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Report No.: 1910TW0109-T1

Product Wireless Network Control Temperature 25°C

Test Engineer Kevin Ker Relative Humidity | 54%

Test Site AC1 Test Date 2019/10/25

Test Mode 802.11n-HT20 Test Channel 06

Remark 1. Average measurement was not performed if peak level lower than average
limit.

2. Other frequency was 20dB below limit line within 1-18GHz, there is not show

in the report.

Mark | Frequency | Reading Factor | Measure Limit Margin |Detector |Polarization
(MH2) Level (dB) Level (dBuV/m) (dB)
(dBuV) (dBuV/m)
4068.5 47.7 0.4 48.1 74.0 -25.9 Peak | Horizontal
4876.0 39.9 3.3 43.2 74.0 -30.8 Peak | Horizontal
* 5930.0 37.8 55 43.3 85.4 -42.1 Peak | Horizontal
* 6499.5 38.1 7.7 45.8 85.4 -39.6 Peak | Horizontal
4060.0 49.7 0.4 50.1 74.0 -23.9 Peak Vertical
4876.0 42.2 3.3 45.5 74.0 -28.5 Peak Vertical
* 5913.0 38.3 55 43.8 85.4 -41.6 Peak Vertical
* 6499.5 43.4 7.7 51.1 85.4 -34.3 Peak Vertical

Note 1: “*” is not in restricted band, its limit is 20dBc of the fundamental emission level (105.4dBuV/m)
or FCC 15.209 which is higher.

Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) - Pre_Amplifier Gain (dB)
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Report No.: 1910TW0109-T1

Product Wireless Network Control Temperature 25°C

Test Engineer Kevin Ker Relative Humidity | 54%

Test Site AC1 Test Date 2019/10/25

Test Mode 802.11n-HT20 Test Channel 11

Remark 1. Average measurement was not performed if peak level lower than average
limit.

2. Other frequency was 20dB below limit line within 1-18GHz, there is not show

in the report.

Mark | Frequency | Reading Factor | Measure Limit Margin |Detector |Polarization
(MH2) Level (dB) Level (dBuV/m) (dB)
(dBuV) (dBuV/m)
4102.5 46.7 0.6 47.3 74.0 -26.7 Peak | Horizontal
4978.0 40.1 3.5 43.6 74.0 -30.4 Peak | Horizontal
* 6465.5 38.5 7.6 46.1 85.7 -39.6 Peak | Horizontal
* 6933.0 36.3 10.2 46.5 85.7 -39.2 Peak | Horizontal
4102.5 49.0 0.6 49.6 74.0 -24.4 Peak Vertical
5063.0 394 3.6 43.0 74.0 -31.0 Peak Vertical
* 5930.0 37.9 55 43.4 85.7 -42.3 Peak Vertical
* 6567.5 40.8 8.1 48.9 85.7 -36.8 Peak Vertical

Note 1: “*” is not in restricted band, its limit is 20dBc of the fundamental emission level (105.7dBuV/m)
or FCC 15.209 which is higher.

Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) - Pre_Amplifier Gain (dB)
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Report No.: 1910TW0109-T1

Product Wireless Network Control Temperature 25°C
Test Engineer Kevin Ker Relative Humidity | 54%
Test Site AC1 Test Date 2019/10/25
Test Mode 802.11n-HT20 (RX) Test Channel 06
Remark 1. Average measurement was not performed if peak level lower than average
limit.
2. Other frequency was 20dB below limit line within 1-18GHz, there is not show
in the report.
Mark | Frequency | Reading Factor | Measure Limit Margin |Detector [Polarization
(MH2) Level (dB) Level (dBpV/m) (dB)
(dBuV) (dBuV/m)
3456.5 40.7 -1.4 39.3 74.0 -34.7 Peak | Horizontal
4468.0 39.7 2.4 42.1 74.0 -31.9 Peak | Horizontal
5250.0 38.8 3.7 42.5 74.0 -31.5 Peak | Horizontal
* 6338.0 38.3 7.1 45.4 74.0 -28.6 Peak | Horizontal
4553.0 37.6 2.7 40.3 74.0 -33.7 Peak Vertical
5318.0 36.7 3.8 40.5 74.0 -33.5 Peak Vertical
5811.0 36.8 5.1 41.9 74.0 -32.1 Peak Vertical
6941.5 34.6 10.3 44.9 74.0 -29.1 Peak Vertical
INote 1: “*” means this data is the worst emission level.
Note 2: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m) - Pre_Amplifier Gain (dB)
Note 3: Average measurement was not performed when the peak level lower than average limit.
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Report No.: 1910TW0109-T1

The Worst Case of Radiated Emission below 1GHz:

Site: AC1

Time: 2019/10/26 - 07:36

Limit: FCC_Part15.209_RSE(3m)

Engineer: Kevin Ker

Probe: VULB9162_0.03-8GHz

Polarity: Horizontal

EUT: Wireless Network Control

Power: DC 12V

Test Mode: Transmit by 802.11b at Channel 2437MHz

20

Level(dBuV/m)
8 8 &8 8 8

12

]
il

5
4

WWWM
|

6

|

30 100 1000
_Frequency(MHz)
No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBuv/m) | (dB)
(dBuv/m) | (dBuV)
1 47.460 15.284 -6.235 -24.716 40.000 21.519 QP
2 51.825 14.487 -6.877 -25.513 40.000 21.364 QP
3 122.635 17.573 0.881 -25.927 43.500 16.691 QP
4 159.980 15.345 -0.771 -28.155 43.500 16.116 QP
5 533.430 21.436 -4.912 -24.564 46.000 26.348 QP
6 * 729.370 25.402 -4.165 -20.598 46.000 29.567 QP

Note 1: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)

Note 2: The test trace is same as the ambient noise and the amplitude of the emissions are attenuated more than
20dB below the permissible (the test frequency range: 9kHz ~ 30MHz, 18GHz ~ 25GHz), therefore no data

appear in the report.
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Site: AC1

Time: 2019/10/26 - 07:38

Limit: FCC_Part15.209_RSE(3m)

Engineer: Kevin Ker

Probe: VULB9162_0.03-8GHz

Polarity: Vertical

EUT: Wireless Network Control

Power: DC 12V

Test Mode: Transmit by 802.11b at Channel 2437MHz

90
80
70
60
£ s0
S f
a [
ho)
7 3
3
_Frequency(MHz)
No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MH2z) Level Level (dB) (dBuV/m) | (dB)
(dBuV/m) (dBuV)
1 53.280 13.536 -7.607 -26.464 40.000 21.143 QP
2 94.020 14.731 -3.329 -28.769 43.500 18.060 QP
3 127.970 17.323 1.144 -26.177 43.500 16.179 QP
4 147.855 16.671 0.971 -26.829 43.500 15.701 QP
5 441.765 19.800 -4.969 -26.200 46.000 24.769 QP
6 * 664.380 24.508 -4.063 -21.492 46.000 28.571 QP

Note 1: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)

Note 2: The test trace is same as the ambient noise and the amplitude of the emissions are attenuated more than

20dB below the permissible (the test frequency range: 9kHz ~ 30MHz, 18GHz ~ 25GHz), therefore no data

appear in the report.
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Report No.: 1910TW0109-T1

5.6 4§ 4%
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# % (MHz) i 5 (MHz) # % (MHz) 47 5 (MHz) i 5 (MHz)
0.090~0.110 25.500~25.700 703.00~748.00 2310.0~2390.0 13250~13400
0.490~0.510 37.475~38.275 758.00~803.00 2483.5~2900.0 14470~14500
2.172~2.198 73.500~75.400 825.00~915.00 3260.0~3267.0 15350~16200
3.013~3.033 108.00~138.00 930.00~1240.0 3332.0~3339.0 17700~21400
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19.965~20.020 608.00~614.00 2200.0~2300.0 10600~12700
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Report No.: 1910TW0109-T1

5.6.3 Rl W

Under 30MHz Test

EUT

(Turntable)

3m

L
~

Test Receiver [
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Under 1GHz Test Setup

f— ,,

1~4m
Antenna
EUT l .- v

B I |

(Turntable)

(Antenna Tower)

.

Test Receiver

1GHz ~ 18GHz Test Setup:

T~4m (Antenna Tower)

i5m |
L 3IMm ———
(Turntable)
Spectrum Analyzer | .fn' alicailll)
] ___ e . E— £
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18GHz ~25GHz Test Setup:

(Antenna Tower)
Antenna

Spectrum Analyzer
. A
Pre;{\mphﬁer :.;-,
- 4 -

(Turntable)
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Report No.: 1910TW0109-T1

5.6.4 4F¥ Rl E %

Site: AC1

Time: 2019/10/22 - 17:49

Limit: FCC_Part15.247_RE(3m)

Engineer: Kevin Ker

Probe: BBHA9120D_1-18GHz

Polarity: Horizontal

EUT: Wireless Network Control

Power: DC 12V

Test Mode: Transmit by 802.11b at channel 2412MHz

130

70 1

Level(dBuV/m)
8

w
WURD PRI S OPPTRC FPRRI R IR L
e B

0 A it g et
50
40
30
2310 2315 2320 2325 2330 2335 2340 2345 2350 2355 2360 2365 2370 2375 2380 2385 2390 2395 2400 2405 2410 2415 2422
Frequency(MHz)
No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBuv/m) | (dB)
(dBuV/m) | (dBuV)
1 2335.984 | 63.912 31.887 -10.088 74.000 32.025 PK
2 2390.000 | 60.954 28.680 -13.046 74.000 32.274 PK
3 * 2412.424 108.790 76.414 N/A N/A 32.377 PK

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1910TW0109-T1

Site: AC1

Time: 2019/10/22 - 17:47

Limit: FCC_Part15.247_RE(3m)

Engineer: Kevin Ker

Probe: BBHA9120D_1-18GHz

Polarity: Horizontal

EUT: Wireless Network Control

Power: DC 12V

Test Mode: Transmit by 802.11b at channel 2412MHz
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Frequency(MHz) k
No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBuv/m) | (dB)
(dBuV/m) | (dBuV)
1 2329.936 | 53.007 21.010 -0.993 54.000 31.997 AV
2 2390.000 | 49.873 17.599 -4.127 54.000 32.274 AV
3 * 2410.968 | 101.041 68.671 N/A N/A 32.370 AV

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1910TW0109-T1

Site: AC1

Time: 2019/10/22 - 17:51

Limit: FCC_Part15.247_RE(3m)

Engineer: Kevin Ker

Probe: BBHA9120D_1-18GHz

Polarity: Vertical

EUT: Wireless Network Control

Power: DC 12V

Test Mode: Transmit by 802.11b at channel 2412MHz
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Frequency(MHz) E
No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBuv/m) | (dB)
(dBuv/m) | (dBuV)
1 2377.928 59.867 27.648 -14.133 74.000 32.218 PK
2 2390.000 | 58.767 26.493 -15.233 74.000 32.274 PK
3 * 2412.592 97.737 65.360 N/A N/A 32.377 PK

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1910TW0109-T1

Site: AC1

Time: 2019/10/22 - 17:53

Limit: FCC_Part15.247_RE(3m)

Engineer: Kevin Ker

Probe: BBHA9120D_1-18GHz

Polarity: Vertical

EUT: Wireless Network Control

Power: DC 12V

Test Mode: Transmit by 802.11b at channel 2412MHz
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2310 2315 2320 2325 2330 2335 2340 2345 2350 2355 2360 2365 2370 2375 2380 2385 2390 2395 2400 2405 2410 2415 2422
Frequency(MHz) E
No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBuv/m) | (dB)
(dBuv/m) | (dBuV)
1 2334.248 | 47.967 15.950 -6.033 54.000 32.017 AV
2 2390.000 | 47.176 14.902 -6.824 54.000 32.274 AV
3 * 2411.192 90.721 58.350 N/A N/A 32.371 AV

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1910TW0109-T1

Site: AC1

Time: 2019/10/22 - 18:00

Limit: FCC_Part15.247_RE(3m)

Engineer: Kevin Ker

Probe: BBHA9120D_1-18GHz

Polarity: Horizontal

EUT: Wireless Network Control

Power: DC 12V

Test Mode: Transmit by 802.11b at channel 2462MHz
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2452 2455 2457.5 2460 24625 2465 2467.5 2470 2472.5 2475 2477.5 2480 24825 2485 2487.5 2490 24925 2495 2497.5 2500
Frequency(MHz) E
No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBuv/m) | (dB)
(dBuv/m) | (dBuV)
1 * 2462.584 108.732 76.124 N/A N/A 32.608 PK
2 2483.500 | 61.189 28.485 -12.811 74.000 32.704 PK
3 2487.496 63.462 30.739 -10.538 74.000 32.722 PK

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1910TW0109-T1

Site: AC1

Time: 2019/10/22 - 17:59

Limit: FCC_Part15.247_RE(3m)

Engineer: Kevin Ker

Probe: BBHA9120D_1-18GHz

Polarity: Horizontal

EUT: Wireless Network Control

Power: DC 12V

Test Mode: Transmit by 802.11b at channel 2462MHz
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Frequency(MHz) .
No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBuv/m) | (dB)
(dBuv/m) | (dBuV)
1 * 2461.168 101.906 69.304 N/A N/A 32.601 AV
2 2483.500 | 52.388 19.684 -1.612 54.000 32.704 AV
3 2487.928 53.621 20.896 -0.379 54.000 32.725 AV

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1910TW0109-T1

Site: AC1 Time: 2019/10/22 - 18:01
Limit: FCC_Part15.247_RE(3m) Engineer: Kevin Ker
Probe: BBHA9120D_1-18GHz Polarity: Vertical
EUT: Wireless Network Control Power: DC 12V
Test Mode: Transmit by 802.11b at channel 2462MHz
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2452 2455 2457.5 2460 2462.5 2465 2467.5 2470 24725 2475 2477.5 2480 24825 2485 2487.5 2490 2492.5 2495 2497.5 2500
Frequency(MH2) k
No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBuv/m) | (dB)
(dBuV/m) | (dBuV)
1 * 2462.896 | 99.415 66.806 N/A N/A 32.609 PK
2 2483.500 | 59.005 26.301 -14.995 74.000 32.704 PK
3 2487.904 | 60.566 27.842 -13.434 74.000 32.725 PK

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1910TW0109-T1

Site: AC1

Time: 2019/10/22 - 18:02

Limit: FCC_Part15.247_RE(3m)

Engineer: Kevin Ker

Probe: BBHA9120D_1-18GHz

Polarity: Vertical

EUT: Wireless Network Control

Power: DC 12V

Test Mode: Transmit by 802.11b at channel 2462MHz
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Frequency(MH2) E
No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuV/m) | (dBuV)
1 * 2461.240 | 92.806 60.204 N/A N/A 32.601 AV
2 2483.500 | 47.950 15.246 -6.050 54.000 32.704 AV
3 2492.920 | 48.893 16.146 -5.107 54.000 32.747 AV

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1910TW0109-T1

Site: AC1

Time: 2019/10/22 - 18:06

Limit: FCC_Part15.247_RE(3m)

Engineer: Kevin Ker

Probe: BBHA9120D_1-18GHz

Polarity: Horizontal

EUT: Wireless Network Control

Power: DC 12V

Test Mode: Transmit by 802.11g at channel 2412MHz
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2310 2315 2320 2325 2330 2335 2340 2345 2350 2355 2360 2365 2370 2375 2380 2385 2390 2395 2400 2405 2410 2415 2422
Frequency(MH2) 1
No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBuv/m) | (dB)
(dBuv/m) | (dBuV)
1 2389.408 63.486 31.214 -10.514 74.000 32.271 PK
2 2390.000 | 62.174 29.900 -11.826 74.000 32.274 PK
3 * 2413.040 105.316 72.937 N/A N/A 32.379 PK

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1910TW0109-T1

Site: AC1

Time: 2019/10/22 - 18:11

Limit: FCC_Part15.247_RE(3m)

Engineer: Kevin Ker

Probe: BBHA9120D_1-18GHz

Polarity: Horizontal

EUT: Wireless Network Control

Power: DC 12V

Test Mode: Transmit by 802.11g at channel 2412MHz
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2310 2315 2320 2325 2330 2335 2340 2345 2350 2355 2360 2365 2370 2375 2380 2385 2390 2395 2400 2405 2410 2415 2422
Frequency(MHz) E
No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBuv/m) | (dB)
(dBuv/m) | (dBuV)
1 2390.000 | 47.582 15.308 -6.418 54.000 32.274 AV
2 * 2410.688 75.826 43.458 N/A N/A 32.368 AV

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1910TW0109-T1

Site: AC1

Time: 2019/10/22 - 18:17

Limit: FCC_Part15.247_RE(3m)

Engineer: Kevin Ker

Probe: BBHA9120D_1-18GHz

Polarity: Vertical

EUT: Wireless Network Control

Power: DC 12V

Test Mode: Transmit by 802.11g at channel 2412MHz
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2310 2315 2320 2325 2330 2335 2340 2345 2350 2355 2360 2365 2370 2375 2380 2385 2390 2395 2400 2405 2410 2415 2422
Frequency(MHz) E
No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBuv/m) | (dB)
(dBuv/m) | (dBuV)
1 2383.360 | 60.357 28.113 -13.643 74.000 32.244 PK
2 2390.000 | 58.306 26.032 -15.694 74.000 32.274 PK
3 * 2410.576 94.756 62.388 N/A N/A 32.368 PK

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1910TW0109-T1

Site: AC1

Time: 2019/10/22 - 18:19

Limit: FCC_Part15.247_RE(3m)

Engineer: Kevin Ker

Probe: BBHA9120D_1-18GHz

Polarity: Vertical

EUT: Wireless Network Control

Power: DC 12V

Test Mode: Transmit by 802.11g at channel 2412MHz
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2310 2315 2320 2325 2330 2335 2340 2345 2350 2355 2360 2365 2370 2375 2380 2385 2390 2395 2400 2405 2410 2415 2422
Frequency(MHz) E
No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBuv/m) | (dB)
(dBuv/m) | (dBuV)
1 2390.000 | 45.892 13.618 -8.108 54.000 32.274 AV
2 * 2414.048 69.924 37.540 N/A N/A 32.383 AV

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1910TW0109-T1

Site: AC1

Time: 2019/10/22 - 18:29

Limit: FCC_Part15.247_RE(3m)

Engineer: Kevin Ker

Probe: BBHA9120D_1-18GHz

Polarity: Horizontal

EUT: Wireless Network Control

Power: DC 12V

Test Mode: Transmit by 802.11g at channel 2462MHz
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Frequency(MH2) E
No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBuv/m) | (dB)
(dBuv/m) | (dBuV)
1 * 2460.640 106.243 73.644 N/A N/A 32.599 PK
2 2483.500 | 64.235 31.531 -9.765 74.000 32.704 PK
3 2483.992 65.621 32.914 -8.379 74.000 32.707 PK

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1910TW0109-T1

Site: AC1

Time: 2019/10/22 - 18:30

Limit: FCC_Part15.247_RE(3m)

Engineer: Kevin Ker

Probe: BBHA9120D_1-18GHz

Polarity: Horizontal

EUT: Wireless Network Control

Power: DC 12V

Test Mode: Transmit by 802.11g at channel 2462MHz
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Frequency(MH2) E
No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBuv/m) | (dB)
(dBuv/m) | (dBuV)
1 * 2463.256 77.161 44.550 N/A N/A 32.611 AV
2 2483.500 | 48.952 16.248 -5.048 54.000 32.704 AV

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1910TW0109-T1

Site: AC1

Time: 2019/10/22 - 18:31

Limit: FCC_Part15.247_RE(3m)

Engineer: Kevin Ker

Probe: BBHA9120D_1-18GHz

Polarity: Vertical

EUT: Wireless Network Control

Power: DC 12V

Test Mode: Transmit by 802.11g at channel 2462MHz
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Frequency(MHz) 1
No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuV/m) | (dBuV)

1 * 2460.640 | 96.617 64.018 N/A N/A 32.599 PK
2 2483.500 | 58.676 25.972 -15.324 74.000 32.704 PK
3 2488.600 | 60.762 28.034 -13.238 74.000 32.727 PK

Note: Measure Level (dBuV/m) = Reading Level (dBupV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1910TW0109-T1

Site: AC1

Time: 2019/10/22 - 18:33

Limit: FCC_Part15.247_RE(3m)

Engineer: Kevin Ker

Probe: BBHA9120D_1-18GHz

Polarity: Vertical

EUT: Wireless Network Control

Power: DC 12V

Test Mode: Transmit by 802.11g at channel 2462MHz
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Frequency(MH2) E
No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBuv/m) | (dB)
(dBuv/m) | (dBuV)

1 * 2463.616 71.473 38.860 N/A N/A 32.613 AV
2 2483.500 | 46.690 13.986 -7.310 54.000 32.704 AV

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1910TW0109-T1

Site: AC1

Time: 2019/10/22 - 18:33

Limit: FCC_Part15.247_RE(3m)

Engineer: Kevin Ker

Probe: BBHA9120D_1-18GHz

Polarity: Horizontal

EUT: Wireless Network Control

Power: DC 12V

Test Mode: Transmit by 802.11n-HT20 at channel 2412MHz
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Frequency(MHz) E
No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBuv/m) | (dB)
(dBuv/m) | (dBuV)
1 2389.800 | 63.987 31.713 -10.013 74.000 32.274 PK
2 2390.000 | 62.494 30.220 -11.506 74.000 32.274 PK
3 * 2413.824 105.023 72.640 N/A N/A 32.383 PK

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1910TW0109-T1

Site: AC1

Time: 2019/10/22 - 18:36

Limit: FCC_Part15.247_RE(3m)

Engineer: Kevin Ker

Probe: BBHA9120D_1-18GHz

Polarity: Horizontal

EUT: Wireless Network Control

Power: DC 12V

Test Mode: Transmit by 802.11n-HT20 at channel 2412MHz
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Frequency(MHz2) 1
No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MH2z) Level Level (dB) (dBuVv/m) | (dB)
(dBuV/m) | (dBuV)
1 2390.000 | 47.716 15.442 -6.284 54.000 32.274 AV
2 * 2413.600 76.826 44.444 N/A N/A 32.382 AV

Note: Measure Level (dBuV/m) = Reading Level (dBupV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1910TW0109-T1

Site: AC1 Time: 2019/10/22 - 18:36

Limit: FCC_Part15.247_RE(3m)
Probe: BBHA9120D_1-18GHz
EUT: Wireless Network Control
Test Mode: Transmit by 802.11n-HT20 at channel 2412MHz

Engineer: Kevin Ker

Polarity: Vertical
Power: DC 12V
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Frequency(MHz) E
No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBuv/m) | (dB)
(dBuv/m) | (dBuV)
1 2379.608 59.947 27.721 -14.053 74.000 32.226 PK
2 2390.000 | 58.030 25.756 -15.970 74.000 32.274 PK
3 * 2410.856 94.153 61.784 N/A N/A 32.370 PK

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1910TW0109-T1

Site: AC1

Time: 2019/10/22 - 18:38

Limit: FCC_Part15.247_RE(3m)

Engineer: Kevin Ker

Probe: BBHA9120D_1-18GHz

Polarity: Vertical

EUT: Wireless Network Control

Power: DC 12V

Test Mode: Transmit by 802.11n-HT20 at channel 2412MHz
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2310 2315 2320 2325 2330 2335 2340 2345 2350 2355 2360 2365 2370 2375 2380 2385 2390 2395 2400 2405 2410 2415 2422
Frequency(MHz) E
No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBuv/m) | (dB)
(dBuv/m) | (dBuV)
1 2390.000 | 45.933 13.659 -8.067 54.000 32.274 AV
2 * 2409.568 69.614 37.251 N/A N/A 32.363 AV

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1910TW0109-T1

Site: AC1

Time: 2019/10/22 - 18:38

Limit: FCC_Part15.247_RE(3m)

Engineer: Kevin Ker

Probe: BBHA9120D_1-18GHz

Polarity: Horizontal

EUT: Wireless Network Control

Power: DC 12V

Test Mode: Transmit by 802.11n-HT20 at channel 2462MHz
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Frequency(MHz) E
No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBuv/m) | (dB)
(dBuv/m) | (dBuV)

1 * 2460.568 105.712 73.113 N/A N/A 32.599 PK
2 2483.500 | 65.161 32.457 -8.839 74.000 32.704 PK
3 2483.680 | 66.672 33.967 -7.328 74.000 32.706 PK

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1910TW0109-T1

Site: AC1

Time: 2019/10/22 - 18:41

Limit: FCC_Part15.247_RE(3m)

Engineer: Kevin Ker

Probe: BBHA9120D_1-18GHz

Polarity: Horizontal

EUT: Wireless Network Control

Power: DC 12V

Test Mode: Transmit by 802.11n-HT20 at channel 2462MHz
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Frequency(MH2) 1
No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBuV/m) | (dB)
(dBuV/m) | (dBuV)
1 * 2463.400 | 77.381 44.769 N/A N/A 32.612 AV
2 2483.500 | 49.569 16.865 -4.431 54.000 32.704 AV

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1910TW0109-T1

Site: AC1

Time: 2019/10/22 - 18:41

Limit: FCC_Part15.247_RE(3m)

Engineer: Kevin Ker

Probe: BBHA9120D_1-18GHz

Polarity: Vertical

EUT: Wireless Network Control

Power: DC 12V

Test Mode: Transmit by 802.11n-HT20 at channel 2462MHz
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No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBuv/m) | (dB)
(dBuV/m) | (dBuV)

1 * 2463.544 | 96.317 63.705 N/A N/A 32.612 PK
2 2483.500 | 59.312 26.608 -14.688 74.000 32.704 PK
3 2485.504 | 60.883 28.169 -13.117 74.000 32.714 PK

Note: Measure Level (dBuV/m) = Reading Level (dBpV) + Factor (dB)
Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)

Page Number: 68 of 79




Report No.: 1910TW0109-T1

Site: AC1

Time: 2019/10/22 - 18:43

Limit: FCC_Part15.247_RE(3m)

Engineer: Kevin Ker

Probe: BBHA9120D_1-18GHz

Polarity: Vertical

EUT: Wireless Network Control

Power: DC 12V

Test Mode: Transmit by 802.11n-HT20 at channel 2462MHz
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Frequency(MH2) k
No | Flag | Mark | Frequency | Measure Reading Margin Limit Factor Type
(MHz) Level Level (dB) (dBuv/m) | (dB)
(dBuV/m) | (dBuV)
1 * 2463.544 | 71.641 39.029 N/A N/A 32.612 AV
2 2483.500 | 46.723 14.019 -7.277 54.000 32.704 AV

Note: Measure Level (dBuV/m) = Reading Level (dBuV) + Factor (dB)

Factor (dB) = Cable Loss (dB) + Antenna Factor (dB/m)
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Report No.: 1910TW0109-T1

5.7 & *HR
5.7.1 £ipl %

FiRIP 2 % SURIEY G 2 R T R DA AT KRR 5 A R R LB e
(1) Set RBW = 100 kHz

(2) VBW 2= 3 x RBW

(3) Detector = Peak

(4) Trace mode = max hold

(5) Sweep = auto couple
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Spectrum Analyzer

EUT
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Report No.: 1910TW0109-T1

574 } * R RIBEE

Product Wireless Network Control Temperature 25°C
Test Engineer Kevin Ker Relative Humidity | 52%
Test Site SR1 Test Date 2019/10/24
Test Mode Data Rate / | Channel Frequency | 6dB Bandwidth Limit Result
MCS No. (MHz) (MHz) (MHz)
802.11b 11Mbps 01 2412 10.05 =205 Pass
802.11b 11Mbps 06 2437 10.04 20.5 Pass
802.11b 11Mbps 11 2462 10.06 20.5 Pass
802.11g 6Mbps 01 2412 15.12 20.5 Pass
802.11g 6Mbps 06 2437 15.14 >0.5 Pass
802.11g 6Mbps 11 2462 15.12 >0.5 Pass
802.11n-HT20 MCSO0 01 2412 15.14 20.5 Pass
802.11n-HT20 MCSO 06 2437 15.15 20.5 Pass
802.11n-HT20 MCSO 11 2462 15.12 >0.5 Pass
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Report No.: 1910TW0109-T1

802.11b 6dB Bandwidth

Channel 01 (2412MHz)

Alion 1088

Alion 1088

Channel 06 (2437MHz)

Alion 1088
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Report No.: 1910TW0109-T1

802.11g 6dB Bandwidth

Channel 01 (2412MHz)

Alion 1088

Alion 1088

Channel 06 (2437MHz)

Alion 1088
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Report No.: 1910TW0109-T1

802.11n-HT20 6dB Bandwidth

x il Bancwicth

Channel 01 (2412MHz)

Alion 1088

BVidec BW 30000 kit

Alion 1088

BVidec BW 30000 kit

Channel 06 (2437MHz)

Alion 1088
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58. #EHEHBR
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Report No.: 1910TW0109-T1

584 #FHFBARRRERS

Product Wireless Network Control Temperature 25°C
Test Engineer Kevin Ker Relative Humidity | 52%
Test Site SR1 Test Date 2019/10/24
Test Mode Data Channel |Frequency| PKPSD Limit Result
Rate / MCS No. (MHz) | (dBm/3kHz) | (dBm /3kHz)
11b 11Mbps 1 2412 -9.92 <8.00 Pass
11b 11Mbps 6 2437 -6.88 <8.00 Pass
11b 11Mbps 11 2462 -8.98 <8.00 Pass
11g 6Mbps 1 2412 -12.45 <8.00 Pass
119 6Mbps 6 2437 -8.13 <8.00 Pass
11g 6Mbps 11 2462 -13.22 <8.00 Pass
11n-HT20 MCSO0 1 2412 -11.54 <8.00 Pass
11n-HT20 MCSO0 6 2437 -7.59 <8.00 Pass
11n-HT20 MCSO 11 2462 -12.09 <8.00 Pass
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802.11b - PK PSD

Channel 01 (2412MHz) Channel 06 (2437MHz)
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Report No.: 1910TW0109-T1

802.11g - PK PSD

Channel 01 (2412MHz)

Channel 06 (2437MHz)
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Report No.: 1910TW0109-T1

802.11n-HT20 - PK PSD

Channel 01 (2412MHz)

Channel 06 (2437MHz)

The End
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