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4 General Information

4.1 General Description of E.U.T.

Product Name: Alarm.com 4MP Indoor Wi-Fi Spotlight Camera
Model No.: ADC-V530
Model Description: N/A
Hardware version: 0104
Software version: v0.0.2.013
Radio type: Low Power Data Communication System in the 5GHz band
Device type Client Without Radar Detection
WLAN Technical: 5G-802.11a/n(HT20)
Modulation: OFDM
Subcarriers: 802.11 a/n: 3.2 subcarriers/MHz (312.5 kHz spacing)

Frequency range: |W53
802.11a/n(HT20): 5260-5320MHz
W56
802.11a/n(HT20): 5500-5700MHz

Numbers of Ant.: 2

Antenna

installation: FPCB Antenna

Antenna gain: ANT1: 3.54dBi
ANT2: 2.89dBi

Note:

#: The antenna gain is provided by the applicant, and the applicant should be
responsible for its authenticity, WALTEK lab has not verified the authenticity of its
information.

4.2 Details of E.U.T.

Power Supply Technical: 12V=1A
Adapter: Model: WB-12G12R
Input: 100-240V~ 50-60Hz, 0.3A Max.
Output: 12.0V=1.0A 12.0W
Manufacturer: ASIAN POWER DEVICES INC.

Waltek Testing Group Co., Ltd.
http://www.waltek.com.cn



Reference No.: WTD26D02037204W004 Page 5 of 19

4.3 General condition
Ambient Condition: 25.1 'C 56 %RH

4.4 Environmental condition of test site

Voltage fluctuation
1. In the case of a characteristic test in the technical regulations conformity certification

The power supply supplies the voltage rating.
2. Other cases
The power supply supplies the voltage rating and the voltage rating £10%. However, when it can be
confirmed that the change of the input voltage to the wireless part circuit of the testing machine is
1% or less when the input voltage to the testing machine from the external source changes at
110%, examines it only by the voltage rating.
NV: Normal Voltage: 12.0VDC

4.5 Construction of Test Equipment Calibration

All the test equipments used are valid and calibrated by CEPREI Certification Body that address is
No.110 Dongguan Zhuang RD. Guangzhou, P.R.China.

Waltek Testing Group Co., Ltd.
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4.6 Frequency list table

Type Frequency Range(MHz) | Channel No. Frequency(MHz) Available(Y/N)
52 5260 v
5260-5320 20 2280 ,':
60 5300
64 5320 B
100 5500 i
104 5520 B
108 5540 B
802.11a/n-HT20 112 5560 B
116 5580 B
5500-5700 120 5600 B
124 5620 B
128 5640 B
132 5660 B
136 5680 B
140 5700 B

Waltek Testing Group Co., Ltd.
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5 Test Summary

Article 2 Paragraph 1 of ltem 19-3 Test Item Result
1 Non-occupancy Period N/A
2 Channel Availability Check Time N/A
3 Channel Move Time Compliance
4 Channel Closing Transmission Time Compliance
Remark:

Note 1: N/A-Not Applicable

Note 2: DFS is not required for channels whose nominal bandwidth falls completely within the band 5 150
MHz to 5 250 MHz.

RF: In this whole report RF means Radio Frequency.
A.M. Amplitude Modulation.

P.M. Pulse Modulation.

1 D.M. — Differential Mode

Ur is the nominal supply voltage

Waltek Testing Group Co., Ltd.
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6 Equipment Used during Test
6.1 Equipments List

Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration Due Date
Date
. Malaysia
1. | EXA Signal Analyzer Keysight N9010A MY50520207 | 2025-04-19 | 2026-04-18
2. | Signal Generator Agilent N5182A / 2025-07-04 | 2026-07-03
USB Wideband
3. Power Keysight MW100-PSB | SG5440003 | 2025-04-19 | 2026-04-18
Sensor
ESG VECTOR .
4 SIGNAL Malaysia E4438C  |MY45092536| »
. Keysight 025-04-19 | 2026-04-18
GENERATOR
5. RF Path box Yanchen AT890-RFB / / /
Remark:

(a) Calibration conducted by the National Institute of Information and Communications Technology (NICT) in
Japan (hereinafter referred to as "NICT") or a designated calibration agency under Article 102-18

paragraph (1) in JRL.

(b) Correction conducted pursuant to the provisions of Article 135 or Article 144 of the Measurement Act (Act
No. 51 of 1992).

(c) Calibration conducted in countries except Japan, which shall be equivalent to the calibration conducted
by the NICT or a designated calibration agency under Article 102-18 paragraph (1).

(d) Calibration, etc. conducted by using measuring instruments and other equipment listed in the right
column of appended table No. 3, which shall have been given any type of calibration, etc. listed above from
(a) to(c)

From JRL Article 24-2, paragraph 4, ltem 2

1. All Equipments Calibration use the calibration method (c).

2. All Equipments Calibration in GUANG ZHOU GRG METROLOGY&TEST CO., LTD./ No.163.Pingyun Rd,
West of HuangPu Ave. Guangzhou, Guangdong, China.

3. Regarding the measuring device, Article 24-2, Paragraph 4 of the Radio Law.

6.2.Description of Support Units

Equipment Manufacturer Model No. FCC ID: IC:

Router LINKSYS WRT32X Q87-WRT3200ACM 3839A-WRT3200ACM

Waltek Testing Group Co., Ltd.
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7 DFS technical requirements specifications

For DFS Function;
Parameter Value
Non-Occupancy Period (NOP) = 30 nunutes
Channel Availability Check Time (CAC) = 60 seconds
Channel Move Time (CMT) < 10 seconds

Channel Closing Transmission Time (CCTT)

<

260 mlliseconds

Waltek Testing Group Co., Ltd.
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8 RADAR TEST WAVEFORMS

WS53: , 7
The radio wave which a radar transmits
Detection
Fulse width Repetition fre guenc: i
Classification i - Minim um nurm ber of probability
minimum value  maximum value | minimum value  maximum value consecutive pulses
1 0Sus o Us 200 Hz 1000 Hz 10 G0% or more
2 05 s 15 s 200 Hz 1600 Hz 15 60% or more
"Repetition frequency x 0.026"
3 05ps 5 s 300 Hz 1000 Hz (Round up to less than 1), 60% or more
ar "22", whichever is larger,
or "20" whichever is smaller
"Repetition freguency x 0.026"
4 05 s 15 s 200 Hz 1600 Hz (RO ppuEess g 1), 60% of more
or "22", whichever is larger,
or "30" ‘whichever is smaller
5 05us 15us 1114 Hz 1118 Hz 30 60% or mare
53 05us 15 us 928 Hz 932Hz 25 B0% ormare
7 0Sus 15us 886 Hz 890 Hz 24 G0% or more
g 0Spus 15 us T35 Hz 742 Hz 20 G0% or more

Note 1: The detection probability is the total transmission time in any 100ms from the master station radio
equipment (connection method islimited to carrier sense multiple access type) to the slave station radio
equipment. It refers to the case of performing transmission of 30ms ormore.

Note 2: In this table, “pulse width” is the pulse width of P1 "W1" in the following figure, and “repetition
frequency” is the reciprocal of the pulsecycle in the following figure. Also, the pulse width and frequency

are any one value between the minimum value and the maximum value.

ks

< JCLA BN HH
P,DJULAIE (W,)
&

B ———>
Note 3 In this figure, “A” indicates the maximum power of P1 and P2, and the shift width of frequency
(hereinafter referred to as “chirp width”) forperforming linear frequency modulation during the pulse period,
the pulse interval of P1 "T1". The difference between the pulse width of P2 "W2"and the pulse width of P1
"W1" and the pulse width of P2 "W2" and the pulse width of P1 "W1" multiplied by the repetition frequency
(hereinafterreferred to as "duty ratio") are as follows: about. In addition, each pulse interval and each pulse
width are made into the rise time of each pulsewhich makes electric power 0.5A base point, and the fall

time of each pulse.

Waltek Testing Group Co., Ltd.
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(1) Classification 3 ar 4

Chirp width Range of + 0.5MHz to 1.0MHz
FPulse interval of Py Ty T0us or more
Pulse width of Py W, 20us or more, 110us or less

The difference between the pulse width of P1 and the pulse width

of P2 by the following equation | Wa—W, | 2 SURE

Duty ratio Lessthan 10%

(2} Classification 5~ 8

Chirp width Range of £ 0.5MHz to 1.0MHz
Pulse interval of Py Ty 50us or more
Pulse width of P Ws 285us ormore, 33 6us or less
W56:
The radio wave which a radar transmits *Un-modulated pulse Detection
Classification Fulse width Repetition frequency The number of continuous pulses probability
1 05us T20Hz 18 50% or more
1 s 700 Hz 15 60% or mare
20us 250 Hz 18 50% or maore
Tus = X =5us
- - 4 347Hz = X = 6667Hz 23 = X =29
4 {"1s"orwidth which added the ' o= == G0% or more
integral multiple of 1us to 15" {arbitrary frequency of 1) {arbitrary integer of 1)
Bus = X =10us <y 28,
5 {"Bus"orwidth which added the fa?gg:f Trex ;ni'o%?qi b.gﬁ =.}i =18 £ 1 60% or more
integral multiple of s to Bus") ryireq ¥ {arbitrary integer of 1)
TMps = X =208
N Lo - 2,000Hz = X = 5,000Hz 12= X =16 5
53 {"11us"or'width which added the (arbitiary frequency of 1) (arbitrary integer of 1) G0% or more

integral multiple of 1ps to 11ps")

*1 In the transmission of the 17% of maximum signal access speed (an error correction and a control
signal are not included), when the masterstation is transmitting to the slave station.

*2 The average value of the "detection probability" for every classification of the radio wave which a radar
transmits shall be "80% or more".

The radio wave which a radar transmits "Modulated pulse {Chirp radar)

- - Cietection probability *
Classification Pulse width Repstition freguency The number of continuous pulses
50 ps =X =100 s <3t -
1 {"50us"orwidth which added the (ZEEE; :fr}e{ je:]'gog':% ( b'tﬂ =.>i =3 1) 80% or more
integral multiple of s to S0us") ryired ¥ arbirary integer o

*1 In the transmission of the 17% of maximum signal access speed (an error correction and a control
signal are not included), when the masterstation is transmitting to the slave station.

*2 A mass of the number of continuous pulses (burst) shall be radiated for 12 seconds.

*3 Chirp width : SMHz = X = 20MHz ("5MHZz" or "frequency width which added the integral multiple of
1MHz to 5MHZ") In this case, "chirpwidth" is arbitrary to each burst, "chirp width" in the same burst shall be
an equal thing.

*4 Number of burst : 8 = X = 20 (arbitrary integer), Burst interval : Time which divided 12 seconds by the
number of burst.

*5 When there are two or more pulses within the burst of 1, the pulse width shall be an equal thing.

*6 When there are two or more pulses within the burst of 1, the "repetition frequency" must not have
relevance between the "repetitionfrequency" of the pulse of 1, and the "repetition frequency" of the pulse of
next

Waltek Testing Group Co., Ltd.
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1)
The radio wave which a radar transmits *Modulated pulse (hopping radar)
- — Detection probability *
Classification Pulse width Repetition frequency Number of pulses in a burst of 1
1 1 s 3000 Hz 9 70% or more

*1 In the transmission of the 17% of maximum signal access speed (an error correction and a control
signal are not included), when the masterstation is transmitting to the slave station.

*2 Burst : One mass of the number of continuous pulses

*3 Hopping frequency : 5,250MHz = X = 5724MHz ("5250MHZz" or "the arbitrary frequency which added
the integral multiple of 1MHz to5250MHZz")

*4 Switching interval of the hopping frequency: "3ms", Total switching interval of the all hopping frequency :
"300ms"

*5 Burst interval : "3 ms"

Received power of a master station

Maximum E. LR F. Received power (average)
less than 024y -62dEm
0.2 or more -B4dBm

Waltek Testing Group Co., Ltd.
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9 Radar Waveform Calibration

The following equipment setup was used to calibrate the conducted radar waveform. A spectrum analyzer
was used to establish the test signal level for each radar type. During this process there were no
transmissions by either the master or client device. The spectrum analyzer was switched to the zero spans
(time domain) at the frequency of the radar waveform generator. Peak detection was utilized. The

spectrum analyzer resolution bandwidth (RBW) and video bandwidth (VBW) were set to 3 MHz and 3 MHz.

The signal generator amplitude was set so that the power level measured at the spectrum analyzer was -

55dBm due to the interference threshold level is not required.
9.1 Conducted Calibration Setup

50 olun Load

ATT. 10dB

Spectral Analyzer

50 olun Load

Combiner/Spilitter (' ombiner/Spilitter

—

ATT. 10dB —

Radar Signal
Generator

Ext. Trigger Line

Waltek Testing Group Co., Ltd.
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9.2 Calibration Test Plots As Below
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10 Test Procedure

10.1 In-Service Monitoring for Channel Move Time, Channel Closing Transmission
Time and Non-Occupancy Period

These tests define how the following DFS parameters are verified during In-Service Monitoring;

- Channel Closing Transmission Time

- Channel Move Time

- Non-Occupancy Period

The steps below define the procedure to determine the above mentioned parameters when a radar Burst
with a level equal to the DFS Detection Threshold + 1dB is generated on the Operating Channel of the U-
NIl device (In- Service Monitoring).

a) One frequency will be chosen from the Operating Channels of the UUT within the 5250-5350 MHz or
5470-5725 MHz bands. For 802.11 devices, the test frequency must contain control signals. This can be
verified by disabling channel loading and monitoring the spectrum analyzer. If no control signals are
detected, another frequency must be selected within the emission bandwidth where control signals are
detected.

b) In case the UUT is a U-NII device operating as a Client Device (with or without DFS), a U-NII device
operating as a Master Device will be used to allow the UUT (Client device) to Associate with the Master
Device. In case the UUT is a Master Device, a U-NIl device operating as a Client Device will be used and it
is assumed that the Client will Associate with the UUT (Master). In both cases for conducted tests, the
Radar Waveform generator will be connected to the Master Device. For radiated tests, the emissions of
the Radar Waveform generator will be directed towards the Master Device. If the Master Device has
antenna gain, the main beam of the antenna will be directed toward the radar emitter. Vertical polarization
is used for testing.

c¢) Stream the channel loading test file from the Master Device to the Client Device on the test Channel for
the entire period of the test.

d) At time TO the Radar Waveform generator sends a Burst of pulses for one of the Radar Type 0 in Table
5 at levels defined in Table 3, on the Operating Channel. An additional 1 dB is added to the radar test
signal to ensure it is at or above the DFS Detection Threshold, accounting for equipment variations/errors.
e) Observe the transmissions of the UUT at the end of the radar Burst on the Operating Channel for
duration greater than 10 seconds. Measure and record the transmissions from the UUT during the
observation time (Channel Move Time). Measure and record the Channel Move Time and Channel Closing
Transmission Time if radar detection occurs. Figure 17 illustrates Channel Closing Transmission Time.

f) When operating as a Master Device, monitor the UUT for more than 30 minutes following instant T2 to
verify that the UUT does not resume any transmissions on this Channel. Perform this test once and record
the measurement result.

Waltek Testing Group Co., Ltd.
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g) In case the UUT is a U-NII device operating as a Client Device with In-Service Monitoring, perform steps
a) tof).

|
7/ 5 5
UUT transmissions
Injected Radar burst M-’M,W ;
s P—
4 ' ;

T T

NON-0CCUpnsy

channel_move_time

Figure 17: Example of Channel Closing Transmission Time & Channel Closing Time

10.2 DFS setup

Waltek Testing Group Co., Ltd.
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11 Test Results

11.1 Channel Shutdown

Remark: All Radar waves are tested, but the report only records the worst case.

Page 17 of 19

Channel
Channel .
Mode gligmely YCenter Move | Limits(s) CI03|_ng_ Limits(s) Results
number | frequency | —. Transmission
Time (s) :
Time(s)
802.11n HT20 52 5260 0.225 10 0.025 0.26 Pass
802.11n HT20 100 5500 0.272 0.0515 ' Pass

Note:

1. The aggregate duration of all transmissions of the RLAN device on this channel during the

Channel Move Time shall be limited to the Channel Closing Transmission Time. The aggregate
duration of all transmissions shall not include quiet periods in between transmissions.

2. A reference type radar waveform was introduced to the EUT when 1s after sweep, and the

spectrum Analyzer sweep time was set to 12s for monitoring and capturing the plot. A software
program was created to collect the trace data and capturing the plot, then automatic calculate the
duration time.

Test plots as below

Level (dBm)

-100

-110

-120

=130 +

Time (s)

Ant: Ant1

CENT: 5260 MHz
Span: 0 Hz

RBW: 3 MHz
VBW: 3 MHz
Detector: Peak
TraceType: Clear
SweepPoint: 30001
SweepTime: 156 s
Sweep: Single

T1:2.006s
T2:2.231s
CCT:25.000ms
CMT:0.225s
Bin Num: 50

—— Trace
—

156.0

802.11n HT20 channel 52 5260MHz
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-40

-50 o

-60

Level (dBm)

-120 ” ]

Ant: Ant1
CENT: 5500 MHz

Detector: Peak
TraceType: Clear
SweepPoint: 30001
SweepTime: 15§
Sweep: Single

T1:2.017s
T2:2.289s
CCT:51.500ms
CMT:0.272s
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—— Trace
— M

15.0

802.11n HT20 channel 100 5500MHz
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12 Photographs —Test Setup

For DFS Test
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