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1. GENERAL INFORMATION

1.1. EUT Description

Product Name Al Camera

Trade Name Altek

Model No. AICAMX2
FCCID. 2ACQ9-16880002

Frequency Range

2402-2480MHz

Channel Number

79

Type of Modulation

FHSS: GFSK(1Mbps) / 7 /4ADQPSK(2Mbps) / SDPSK(3Mbps)

Antenna Type

PIFA Antenna

Channel Control

Auto

Antenna Gain

Refer to the table “Antenna List”

Antenna List

No.|Manufacturer Part No. Antenna Type Peak Gain
1 |[INPAQ WAG-F-LB-00-030 PIFA 3.01dBi For 2.4GHz
Note:

1. The antenna of EUT conforms to FCC 15.203.
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Center Frequency of Each Channel:

Channel

Channel 00:
Channel 01:
Channel 02:
Channel 03:
Channel 04:
Channel 05:
Channel 06:
Channel 07:
Channel 08:
Channel 09:
Channel 10:
Channel 11:
Channel 12:
Channel 13:
Channel 14:
Channel 15:
Channel 16:
Channel 17:
Channel 18:
Channel 19:

Note:

Frequency
2402 MHz
2403 MHz
2404 MHz
2405 MHz
2406 MHz
2407 MHz
2408 MHz
2409 MHz
2410 MHz
2411 MHz
2412 MHz
2413 MHz
2414 MHz
2415 MHz
2416 MHz
2417 MHz
2418 MHz
2419 MHz
2420 MHz
2421 MHz

Channel

Channel 20:
Channel 21:
Channel 22:
Channel 23:
Channel 24:
Channel 25:
Channel 26:
Channel 27:
Channel 28:
Channel 29:
Channel 30:
Channel 31:
Channel 32:
Channel 33:
Channel 34:
Channel 35:
Channel 36:
Channel 37:
Channel 38:
Channel 39:

Frequency
2422 MHz
2423 MHz
2424 MHz
2425 MHz
2426 MHz
2427 MHz
2428 MHz
2429 MHz
2430 MHz
2431 MHz
2432 MHz
2433 MHz
2434 MHz
2435 MHz
2436 MHz
2437 MHz
2438 MHz
2439 MHz
2440 MHz
2441 MHz

Channel

Channel 40:
Channel 41:
Channel 42:
Channel 43:
Channel 44
Channel 45:
Channel 46:
Channel 47:
Channel 48:
Channel 49:
Channel 50:
Channel 51:
Channel 52:
Channel 53:
Channel 54:
Channel 55:
Channel 56:
Channel 57:
Channel 58:
Channel 59:

Frequency
2442 MHz
2443 MHz
2444 MHz
2445 MHz
2446 MHz
2447 MHz
2448 MHz
2449 MHz
2450 MHz
2451 MHz
2452 MHz
2453 MHz
2454 MHz
2455 MHz
2456 MHz
2457 MHz
2458 MHz
2459 MHz
2460 MHz
2461 MHz

Channel

Channel 60:
Channel 61:
Channel 62:
Channel 63:
Channel 64:
Channel 65:
Channel 66:
Channel 67:
Channel 68:
Channel 69:
Channel 70:
Channel 71:
Channel 72:
Channel 73:
Channel 74:
Channel 75:
Channel 76:
Channel 77:
Channel 78:

Frequency
2462 MHz
2463 MHz
2464 MHz
2465 MHz
2466 MHz
2467 MHz
2468 MHz
2469 MHz
2470 MHz
2471 MHz
2472 MHz
2473 MHz
2474 MHz
2475 MHz
2476 MHz
2477 MHz
2478 MHz
2479 MHz
2480 MHz

1. The EUT is a Al Camera with a built-in WLAN and Bluetooth V5.0,V3.0, V2.1+EDR transceiver, this report
for Bluetooth V3.0, V2.1+EDR.

2. These tests were conducted on a sample for the purpose of demonstrating compliance of Bluetooth transmitter
with Part 15 Subpart C Paragraph 15.247 for spread spectrum devices.

3. Regarding to the operation frequency, the lowest, middle and highest frequency are selected to perform the test

4. Bluetooth operation was evaluated at both 1Mb/s and 3Mb/s data rates. 2Mb/s data rate was found, through

pre-testing, to produce emissions similar to those for 3Mb/s.

Test Mode Mode 1: Transmit - 1Mbps (GFSK)

Mode 2: Transmit - 3Mbps (8DPSK)
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1.3. Tested System Details

The types for all equipment, plus descriptions of all cables used in the tested system (including
inserted cards) are:

Product Manufacturer |Model No. Serial No. Power Cord

1 LCD Monitor ASUS VS229HA F4LMQS135395 Non-Shielded, 1.8m
2 Notebook PC DELL Latitude 5580 2HRD7H2 Non-Shielded, 0.8m
3 Microphone & Earphone [Ergotech ET-E201 N/A Non-Shielded, 2.0m
Signal Cable Type Signal cable Description

A |USB Cable Non-Shielded, 1.0m

B |HDMI Cable Non-Shielded, 1.5m

C  |Microphone & Earphone Cable Non-Shielded, 2.0m

14. Configuration of Tested System

Monitor Notebool: PC
(1) {2

EUT

AMicrophane
& Farphone
4

1.5. EUT Exercise Software

Setup the EUT as shown in Section 1.4.
Execute software ” QRCT, Ver. 3.0.303.0” on the Notebook PC.
Configure the test mode, the test channel, and the data rate.

Press “OK” to start the continuous Transmit.

wok wh

Verify that the EUT works properly.

Page: 8 of 77



Report No.: 1930148R-RFUSP01V00

D DEKRA

1.6.

Test Facility

Ambient conditions in the laboratory:

Items Required (IEC 68-1) Actual
Temperature (°C) 15-35 20-35
Humidity (%RH) 25-75 30-65
Barometric pressure (mbar) 860-1060 950-1000

The related certificate for our laboratories about the test site and management system can be downloaded
from DEKRA Testing and Certification Co., Ltd. Web Site:

http://www.dekra.com.tw/english/about/certificates.aspx?bval=5

The address and introduction of DEKRA Testing and Certification Co., Ltd. laboratories can be founded in
our Web site: http://www.dekra.com.tw/index_en.aspx

Site Description:

Site Name:
Site Address:

Accredited by TAF
Accredited Number: 3023

DEKRA Testing and Certification Co., Ltd
No.5-22, Ruishukeng, Linkou Dist., New Taipei City 24451,

Taiwan, R.O.C.

TEL : 886-2-8601-3788 / FAX : 886-2-8601-3789

E-Mail : info.tw@dekra.com

FCC Accreditation Number: TW3023
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1.7. List of Test Equipment

For Conducted measurements /CB3/SR8

Equipment Manufacturer Model No. Serial No. Cali. Date Due. Date

Temperature Chamber WIT GROUP TH-1S-B EQ-201-00146(2019/2/26 2020/2/25
X  |Spectrum Analyzer Agilent N9010A MY53470892 (2018/09/27 |2019/09/26
X  |Peak Power Analyzer Keysight 8990B MY51000410 [2018/08/01 [2019/07/31
X |Wideband Power Sensor |Keysight N1923A MY56080003 (2018/07/25 |2019/07/24
X |Wideband Power Sensor [Keysight N1923A MY56080004 |2018/07/25 |2019/07/24
X |EMI Test Receiver R&S ESCS 30 100369 2018/11/19  J2019/11/18
X |LISN R&S ENV216 101105 2019/03/30 12020/03/29
X |LISN R&S ESH3-Z5 836679/014 12018/04/02 [2019/04/01
X |Coaxial Cable DEKRA RG 400 LCO18-RG  [2018/06/21 |2019/06/20
For Radiated measurements /Site3/CB8

Equipment Manufacturer Model No. Serial No. Cali. Date Due. Date
X |Spectrum Analyzer |R&S FSP40 100170 2019/3/11 2020/3/10
X |Loop Antenna Teseq HLA6121 37133 2017/10/13  |2019/10/12
X |Bilog Antenna Schaffner Chase CBL6112B 2707 2018/06/24 12019/06/23
X |Coaxial Cable DEKRA RG 214 LC003-RG 2018/06/14 ]2019/06/13
X  |Pre-Amplifier Jet-Power JPA-10M1G33 |170101000330010 [2018/06/14 |2019/06/13
X |Horn Antenna ETS-Lindgren 3117 00135205 2018/05/03 |2019/05/02
X |Horn Antenna SCHWARZBECK |9120D 576 2018/12/18 |12019/12/17
X  |Pre-Amplifier EMCI EMCO012630SE 1980210 2018/04/10 |12019/04/09
X |Horn Antenna Com-Power AH-840 101043 2019/01/19 ]2020/01/18
X  |Amplifier + Cable |[EMCI EMC184045SE (980370 2019/3/21 2020/3/20
X  |[Filter MICRO-TRONICS [BRM50702 G270 2018/08/06 |2019/08/05
X  |Filter MICRO-TRONICS [BRM50716 G196 2018/08/06 |2019/08/05
Note:
1. All equipments are calibrated every one year.
2. The test instruments marked with “X” are used to measure the final test results.
3. Test Software version :QuieTek EMI 2.0 V2.1.113.
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2. Conducted Emission

2.1. Test Setup

Reference Plane

Test Receiver

: 40cm

A
A 4

EUT |
ooo Load N
- o o L{ Nl
LISN© /@ LISN

/. ///////</ 4 A
LISN
Ground Plane
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2.2. Limits

FCC Part 15 Subpart C Paragraph 15.207 (dBpV) Limit
Frequency Limits
MHz QP AV
0.15-0.50 66-56 56-46
0.50-5.0 56 46
5.0-30 60 50

Remarks: In the above table, the tighter limit applies at the band edges.

2.3. Test Procedure

The EUT and Peripherals are connected to the main power through a line impedance stabilization
network (L.I.S.N.). This provides a 50 ohm /50uH coupling impedance for the measuring
equipment. The peripheral devices are also connected to the main power through a LISN that
provides a 50ohm /50uH coupling impedance with 50ohm termination. (Please refer to the block
diagram of the test setup and photographs.)

Both sides of A.C. line are checked for maximum conducted interference. In order to find the
maximum emission, the relative positions of equipment and all the interface cables must be
changed according to ANSI C63.4: 2014 on conducted measurement.

Conducted emissions were invested over the frequency range from 0.15MHz to 30MHz using a
receiver bandwidth of 9kHz.

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

24. Uncertainty

+ 2.26dB
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2.5. Test Result of Conducted Emission

Product : Al Camera
Test Item : Conducted Emission Test
Power Line : Line 1
Test date : 2019/04/19
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (2441 MHz)
Line 1
B0.0—
F0.0-
60.0-
S50.0-
=
53 A40.0 -
E
30.0-
20.0 -
10.0-|
c.o-k T ; |
0.150 10.000 20.000 30.000
Frequency (MH=)
Frequency Correct Reading Level|Measure Level| Margin Limit |Detector Type
(MHz) Factor (dB) (dBuVv) (dBuV) (dB) (dBuVv)
1 0.158 9.746 37.200 46.946 -18.825 65.771 | QUASIPEAK
2 0.173 9.742 36.120 45.862 -19.481 65.343 | QUASIPEAK
3 0.189 9.737 33.090 42.827 -22.059 64.886 | QUASIPEAK
4 | * 0.498 9.750 28.980 38.730 -17.327 56.057 | QUASIPEAK
5 3412 9.867 28.260 38.127 -17.873 56.000 | QUASIPEAK
6 9.267 10.048 20.490 30.538 -29.462 60.000 | QUASIPEAK
Note:

1. All Reading Levels are Quasi-Peak and average value.
2." " means the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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Product : Al Camera
Test Item : Conducted Emission Test
Power Line : Line 1
Test date : 2019/04/19
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (2441 MHz)
Line 1
B0.0—
F0.0-
60.0-
S50.0-
=
53 A40.0 -
E
30.0-
20.0 -
10.0-|
c.o-k T ; |
0.150 10.000 20.000 30.000
Frequency (MH=)
Frequency Correct Reading Level|Measure Level| Margin Limit |Detector Type
(MHz) Factor (dB) (dBuVv) (dBuV) (dB) (dBuVv)
1 0.158 9.746 21.560 31.306 -24.465 55.771 AVERAGE
2 0.173 9.742 21.490 31.232 24111 55.343 AVERAGE
3 0.189 9.737 18.730 28.467 -26.419 54.886 AVERAGE
4 | * 0.498 9.750 24.480 34.230 -11.827 46.057 AVERAGE
5 3412 9.867 17.000 26.867 -19.133 46.000 AVERAGE
6 9.267 10.048 15.250 25.298 -24.702 50.000 AVERAGE
Note:

1. All Reading Levels are Quasi-Peak and average value.
2." " means the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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Product : Al Camera
Test Item : Conducted Emission Test
Power Line Line 2
Test date : 2019/04/19
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (2441 MHz)
Line 2
B0.0—
F0.0-
60.0-
S50.0-
3
53 A40.0 -
E
30.0-
20.0 -
10.0-|
0.0-1 ! ! '
0.150 10.000 20.000 30.000
Frequency (MH=)
Frequency Correct Reading Level|Measure Level| Margin Limit |Detector Type
(MHz) Factor (dB) (dBuVv) (dBuV) (dB) (dBuVv)
1 0.170 9.737 36.700 46.437 -18.992 65.429 | QUASIPEAK
2 0.185 9.737 32.990 42.727 -22.273 65.000 | QUASIPEAK
3| * 0.498 9.740 30.310 40.050 -16.007 56.057 | QUASIPEAK
4 1.435 9.788 21.260 31.048 -24.952 56.000 | QUASIPEAK
5 3.181 9.862 26.960 36.822 -19.178 56.000 | QUASIPEAK
6 9.814 10.088 16.380 26.468 -33.532 60.000 | QUASIPEAK
Note:

1. All Reading Levels are Quasi-Peak and average value.
2." " means the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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Product : Al Camera
Test Item : Conducted Emission Test
Power Line Line 2
Test date : 2019/04/19
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (2441 MHz)
Line 2
B0.0—
F0.0-
60.0-
S50.0-
3
53 A40.0 -
E
30.0-
20.0 -
10.0-|
0.0-1 ! ! '
0.150 10.000 20.000 30.000
Frequency (MH=)
Frequency Correct Reading Level|Measure Level| Margin Limit |Detector Type
(MHz) Factor (dB) (dBuVv) (dBuV) (dB) (dBuVv)
1 0.170 9.737 22.560 32.297 -23.132 55.429 AVERAGE
2 0.185 9.737 18.380 28.117 -26.883 55.000 AVERAGE
3| * 0.498 9.740 24.220 33.960 -12.097 46.057 AVERAGE
4 1.435 9.788 14.060 23.848 -22.152 46.000 AVERAGE
5 3.181 9.862 16.510 26.372 -19.628 46.000 AVERAGE
6 9.814 10.088 10.720 20.808 -29.192 50.000 AVERAGE
Note:

1. All Reading Levels are Quasi-Peak and average value.
2." " means the worst emission level.

3. Measurement Level = Reading Level + Correct Factor
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3.1.

3.2

3.3.

34.

Peak Power Output
Test Setup
EUT RF Cable
1
SMA
Connecter
Limit

The maximum peak power shall be less 1Watt.

Test Procedure

Power

Meter

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA

00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

* 1.19dB
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3.5. Test Result of Peak Power Output

Product : Al Camera

Test Item : Peak Power Output

Test Site : No.3 OATS

Test date : 2019/03/22

Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Channel No. Frequency Measurement Required Limit Result

(MHz) (dBm)

Channel 00 2402.00 11.80 1 Watt= 30 dBm Pass
Channel 39 2441.00 11.67 1 Watt= 30 dBm Pass
Channel 78 2480.00 12.03 1 Watt= 30 dBm Pass
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Product : Al Camera

Test Item : Peak Power Output

Test Site : No.3 OATS

Test date : 2019/03/22

Test Mode Mode 2: Transmit - 3Mbps (§DPSK)
Channel No. Frequency Measurement Required Limit Result

(MHz) (dBm)

Channel 00 2402.00 11.40 1 Watt=30 dBm Pass
Channel 39 2441.00 11.36 1 Watt= 30 dBm Pass
Channel 78 2480.00 11.37 1 Watt= 30 dBm Pass
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4.1.

Radiated Emission

Test Setup
Under 30MHz

Antenna Mast

Broadband or Loop
Antenna 3
EUT Antenna height islm.
Non-Conducted 1m
Talls
fK0cm
Test | %I Fully soldered Metal Ground | -
Receiver
Below 1GHz
] ;
[FRP Dome |
1m to 4m
\ . &
i L1

EUT

Non-Conducted Table

The height of board
band or Dipole
Antenna was scanned
from 1M to 4M.

The distance between
antenna and turn table
was 3M regards to the
standard adopted.

Test
Receiver

|Fully soldered Metal Ground ||

To Controller

To Receiver
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Above 1GHz

The height of board band or
Dipole Antenna was scanned
from 1M to 4M.

The distance between antenna
and turn table was 3M regards
to the standard adopted.

RF absorber material
EUT on the ground plane.
/ —
O O
| %l To Receiver| ] Prg-
Amplifier

|

4.2. Limits

> General Radiated Emission Limits

|

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be attenuated

by at least 20dB below the level of the fundamental or to the general radiated emission limits in

paragraph 15.209, whichever is the lesser attenuation.

FCC Part 15 Subpart C Paragraph 15.209 Limits
Frequency Field strength Measurement distance
MHz (meter)
(microvolts/meter)
0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30 30 30
30-88 100 3
88-216 150 3
216-960 200 3
Above 960 500 3

Remarks: 1. RF Voltage (dBuV) =20 log RF Voltage (uV)
2. In the Above Table, the tighter limit applies at the band edges.

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.
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4.3.

4.4.

Test Procedure

The EUT was setup according to ANSI C63.10, 2013 and tested compliance to FCC 47CFR 15.247
requirements.

Measuring the frequency range below 1GHz, the EUT is placed on a turn table which is 0.8 meter
above ground,when measuring the frequency range above 1GHz, the EUT is placed on a turn table
which is 1.5 meter above ground.

The turn table is rotated 360 degrees to determine the position of the maximum emission level.

The EUT was positioned such that the distance from antenna to the EUT was 3 meters.

The antenna is scanned between 1 meter and 4 meters to find out the maximum emission level. This is
repeated for both horizontal and vertical polarization of the antenna. In order to find the maximum
emission, all of the interface cables were manipulated according to ANSI C63.10: 2013 on radiated
measurement.

The resolution bandwidth below 30MHz setting on the field strength meter is 9kHz and

30MHz~1GHz is 120kHz and above 1GHz is IMHz.
Radiated emission measurements below 30MHz are made using Loop Antenna and 30MHz~1GHz are

made using broadband Bilog antenna and above 1GHz are made using Horn Antennas.

The measurement is divided into the Preliminary Measurement and the Final Measurement.

The suspected frequencies are searched for in Preliminary Measurement with the measurement
antenna kept pointed at the source of the emission both in azimuth and elevation, with the polarization
of the antenna oriented for maximum response. The antenna is pointed at an angle towards the source
of the emission, and the EUT is rotated in both height and polarization to maximize the measured
emission. The emission is kept within the illumination area of the 3 dB bandwidth of the antenna.

The worst radiated emission is measured in the Open Area Test Site on the Final Measurement.

The measurement frequency range form 9kHz - 10th Harmonic of fundamental was investigated.

Uncertainty

I+

4.08 dB above 1GHz
4.22 dB below 1GHz

+
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4.5. Test Result of Radiated Emission
Product Al Camera
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test date 2019/03/25
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2402MHz)
Horizontal
B80.0-
TO0.0-|
B60.0—|
S0.0-
E
Z 40.0-
E 30.0-|
200
100
Et?D_E;.DDD S000.000 7500000 1DDDE).DDD 12500.000 15000.000 17500.000 2DDDE).DDD 22500.000 2500&).00
Frequency (MH=)
Frequency | Correct Factor |Reading Level|Measure Level| Margin Limit Detector
(MHz) (dB) (dBpV) (dBpV/m) (dB) |(dBpV/m) Type
1 4804.000 6.787 31.734 38.521 -35.479 74.000 PEAK
2 7206.000 11.333 32.041 43.374 -30.626 74.000 PEAK
3 1*| 9608.000 14.713 37.920 52.633 -21.367 74.000 PEAK
Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

AR I

detection.

Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Al Camera
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test date 2019/03/25
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2402MHz)
Vertical
80.0-
T0.0 -
B60.0 |
S0.0
£
3 40.0-
E 30.0-
20.0
100
Eg)[)_[; ooo 3000000 7300000 1DDDII:),DDD 12500.000 15000000 173500 000 2DDDII},DDD 223500.000 2500&) o
Frequency (WMH=)
Frequency | Correct Factor | Reading Level [Measure Level] Margin Limit Detector
(MHz) (dB) (dBuV) (dBuV/m) (dB) |((dBuV/m) Type
1 4804.000 6.787 34.854 41.641 -32.359 | 74.000 PEAK
2 7206.000 11.333 34.671 46.004 -27.996 | 74.000 PEAK
3 1% 9608.000 14.713 35.217 49.930 -24.070 | 74.000 PEAK
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. Measurement Level = Reading Level + Correct Factor.
5. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
6. The average measurement was not performed when the peak measured data under the limit of average
detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Al Camera
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test date 2019/03/25
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2441MHz)
Horizontal
80.0-
FO.0-
0.0
500
£
3 400+
E 30.0
200
100
S.E?D_D.DDD 2000.000 7200.000 lDDDE).DDD 123500.000 13000.000 17300.000 EDDDE).DDD 22300.000 23000.00
Fregquency (WMH=z)
Frequency | Correct Factor | Reading Level [Measure Level] Margin Limit Detector
(MHz) (dB) (dBuV) (dBuV/m) (dB) |(dBuV/m) Type
1 4882.000 6.904 33.016 39.920 -34.080 | 74.000 PEAK
2 7323.000 11.380 30.561 41.941 -32.059 | 74.000 PEAK
3 1*| 9764.000 15.054 34.309 49.362 -24.638 | 74.000 PEAK
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.
4. Measurement Level = Reading Level + Correct Factor.
5. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
6. The average measurement was not performed when the peak measured data under the limit of average
detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Al Camera
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test date 2019/03/25
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2441MHz)
Vertical
80.0-
T0.0 -
B60.0 |
S0.0
£
3 40.0-
E 30.0-
20.0
100
Eg)[)_[; ooo 3000000 7300000 1DDDII:),DDD 12500.000 15000000 173500 000 2DDDII},DDD 223500.000 2500&) o
Frequency (WMH=)
Frequency | Correct Factor | Reading Level [Measure Level] Margin Limit Detector
(MHz) (dB) (dBuV) (dBuV/m) (dB) |((dBuV/m) Type
1 4882.000 6.904 39.978 46.882 -27.118 | 74.000 PEAK
2 7323.000 11.380 31.512 42.892 -31.108 | 74.000 PEAK
3 1% 9764.000 15.054 32.639 47.692 -26.308 | 74.000 PEAK
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. Measurement Level = Reading Level + Correct Factor.
5. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
6. The average measurement was not performed when the peak measured data under the limit of average
detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Al Camera
Test [tem Harmonic Radiated Emission
Test Site No.3 OATS
Test date 2019/03/25
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2480MHz)
Horizontal
80.0-
FO.0-
0.0
500
£
3 400+
E 30.0
200
100
S.E?D_D.DDD 2000.000 7200.000 lDDDE).DDD 123500.000 13000.000 17300.000 EDDDE).DDD 22300.000 23000.00
Fregquency (WMH=z)
Frequency | Correct Factor | Reading Level [Measure Level] Margin Limit Detector
(MHz) (dB) (dBuV) (dBuV/m) (dB) |(dBuV/m) Type
1 4960.000 7.008 33.247 40.255 -33.745 | 74.000 PEAK
2 7440.000 11.485 29.033 40.518 -33.482 | 74.000 PEAK
3 1% 9920.000 15.146 41.730 56.876 -17.124 | 74.000 PEAK
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.
4. Measurement Level = Reading Level + Correct Factor.
5. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
6. The average measurement was not performed when the peak measured data under the limit of average
detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Al Camera
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test date 2019/03/25
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2480MHz)
Horizontal
B0.0-
FO.0-
60.0 -]
0.0
£
Z 40.0-
E 30.0
20.0-]
10.0-
Et?D_D.DDD S000.000 F300.000 1DDDE).DDD 12500.000 15000.000 17300.000 2DDDE).DDD 22300.000 23000.00
Frequency (MH=)
Frequency | Correct Factor | Reading Level [Measure Level] Margin Limit Detector
(MHz) (dB) (dBuV) (dBuV/m) (dB) |(dBuV/m) Type
1 |*| 9920.000 15.146 30.840 45.986 -8.014 54.000 | AVERAGE
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.
4. Measurement Level = Reading Level + Correct Factor.
5. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
6. The average measurement was not performed when the peak measured data under the limit of average
detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : Al Camera
Test Item . Harmonic Radiated Emission
Test Site : No.3 OATS
Test date : 2019/03/25
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2480MHz)
Vertical
80.0-
T0.0 -
B60.0 |
S0.0
£
3 40.0-
E 30.0-
20.0
100
?g)D_E; ooo 3000000 7300000 1DDDE),DDD 12500.000 15000000 173500 000 2DDDE),DDD 223500.000 2500&) o
Frequency (WMH=)
Frequency | Correct Factor | Reading Level [Measure Level] Margin Limit Detector
(MHz) (dB) (dBuV) (dBuV/m) (dB) |((dBuV/m) Type
1 4960.000 7.008 43.364 50.372 -23.628 | 74.000 PEAK
2 7440.000 11.485 30.062 41.547 -32.453 | 74.000 PEAK
3 1% 9920.000 15.146 39.200 54.346 -19.654 | 74.000 PEAK
Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

7. The emission levels of other frequencies are very lower than the limit and not show in test report.

AN ol
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Product Al Camera
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test date 2019/03/25
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2480MHz)
Vertical
B80.0—
FO.0-|
60.0 -
0.0
£
3 40.0-
E 200
200
100
?E?D};.DDD S000.000 F300.000 lDDDE).DDD 12500.000 15000.000 17300.000 2DDDE).DDD 22300.000 2500&).00
Frequency (MH=)
Frequency | Correct Factor | Reading Level [Measure Level] Margin Limit Detector
(MHz) (dB) (dBuV) (dBuV/m) (dB) |(dBuV/m) Type
1 [*]| 9920.000 15.146 29.692 44.838 -9.162 54.000 | AVERAGE
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Peak measurements: RBW = 1IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. Measurement Level = Reading Level + Correct Factor.
5. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
6. The average measurement was not performed when the peak measured data under the limit of average
detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Al Camera
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test date 2019/03/25
Test Mode Mode 2: Transmit - 3Mbps (§DPSK)(2402MHz)
Horizontal
80.0-
T0.0 -
B60.0 |
S0.0
£
3 40.0-
E 30.0-
20.0
100
?g)[)_[; ooo 3000000 7300000 1DDDII:),DDD 12500.000 15000000 173500 000 2DDDII:),DDD 223500.000 2500&) o
Frequency (WMH=)
Frequency | Correct Factor | Reading Level [Measure Level] Margin Limit Detector
(MHz) (dB) (dBuVv) (dBuV/m) (dB) |(dBuV/m) Type
1 4804.000 6.787 31.724 38.511 -35.489 | 74.000 PEAK
2 7206.000 11.333 30.361 41.694 -32.306 | 74.000 PEAK
3 1*| 9608.000 14.713 35.560 50.273 -23.727 | 74.000 PEAK
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average

AR I

measurements as necessary.
Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average

detection.

The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Al Camera
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test date 2019/03/25
Test Mode Mode 2: Transmit - 3Mbps (8DPSK)(2402MHz)
Vertical
80.0-
T0.0 -
B60.0 |
S0.0
£
3 40.0-
E 30.0-
20.0
100
Eg)[)_[; ooo 3000000 7300000 1DDDII:),DDD 12500.000 15000000 173500 000 2DDDII},DDD 223500.000 2500&) o
Frequency (WMH=)
Frequency | Correct Factor | Reading Level [Measure Level] Margin Limit Detector
(MHz) (dB) (dBuV) (dBuV/m) (dB) |((dBuV/m) Type
1 4804.000 6.787 37.632 44.419 -29.581 | 74.000 PEAK
2 7206.000 11.333 30.461 41.794 -32.206 | 74.000 PEAK
3 1% 9608.000 14.713 32.637 47.350 -26.650 | 74.000 PEAK
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. Measurement Level = Reading Level + Correct Factor.
5. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
6. The average measurement was not performed when the peak measured data under the limit of average
detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Al Camera
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test date 2019/03/25
Test Mode Mode 2: Transmit - 3Mbps (§8DPSK) (2441MHz)
Horizontal
B80.0—
FO.0-|
60.0 -
0.0
E
3 40.0-
E 200
200
100
?E?D};.DDD S000.000 F300.000 lDDDE).DDD 12500.000 15000.000 17300.000 2DDDE).DDD 22300.000 2500&).00
Frequency (MH=)
Frequency | Correct Factor | Reading Level [Measure Level] Margin Limit Detector
(MHz) (dB) (dBuV) (dBuV/m) (dB) |(dBuV/m) Type
1 4882.000 6.904 32.286 39.190 -34.810 | 74.000 PEAK
2 7323.000 11.380 32.532 43912 -30.088 | 74.000 PEAK
3 |*] 9764.000 15.054 31.729 46.782 -27.218 | 74.000 PEAK
Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

AN

detection.

Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
Measurement Level = Reading Level + Correct Factor.
Correct Factor = Antenna factor + Cable loss —Amplifier gain.
The average measurement was not performed when the peak measured data under the limit of average

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Al Camera
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test date 2019/03/25
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (2441 MHz)
Vertical
80.0-
T0.0 -
B60.0 |
S0.0
£
3 40.0-
E 30.0-
20.0
100
Eg)[)_[; ooo 3000000 7300000 1DDDII:),DDD 12500.000 15000000 173500 000 2DDDII},DDD 223500.000 2500&) o
Frequency (WMH=)
Frequency | Correct Factor | Reading Level [Measure Level] Margin Limit Detector
(MHz) (dB) (dBuV) (dBuV/m) (dB) |((dBuV/m) Type
1 [ *| 4882.000 6.904 38.248 45.152 -28.848 | 74.000 PEAK
2 7323.000 11.380 31.522 42.902 -31.098 | 74.000 PEAK
3 9764.000 15.054 27.959 43.012 -30.988 | 74.000 PEAK
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. Measurement Level = Reading Level + Correct Factor.
5. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
6. The average measurement was not performed when the peak measured data under the limit of average
detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Al Camera
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test date 2019/03/25
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (2480MHz)
Horizontal
80.0-
FO.0-
0.0
500
£
3 400+
E 30.0
200
100
S.E?D_D.DDD 2000.000 7200.000 lDDDE).DDD 123500.000 13000.000 17300.000 EDDDE).DDD 22300.000 23000.00
Fregquency (WMH=z)
Frequency | Correct Factor | Reading Level [Measure Level] Margin Limit Detector
(MHz) (dB) (dBuV) (dBuV/m) (dB) |(dBuV/m) Type
1 4960.000 7.008 32.547 39.555 -34.445 | 74.000 PEAK
2 7440.000 11.485 29.883 41.368 -32.632 | 74.000 PEAK
3 1% 9920.000 15.146 38.910 54.056 -19.944 | 74.000 PEAK
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Peak measurements: RBW = 1IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
4. Measurement Level = Reading Level + Correct Factor.
5. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
6. The average measurement was not performed when the peak measured data under the limit of average
detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Al Camera
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test date 2019/03/25
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (2480MHz)
Horizontal
B0.0-
FO.0-
60.0 -]
0.0
E
Z 40.0-
E 30.0
20.0-]
10.0-
Eg)D_D.DDD S000.000 F300.000 1DDDE).DDD 12500.000 15000.000 17300.000 2DDDE).DDD 22300.000 23000.00
Frequency (MH=)
Frequency | Correct Factor | Reading Level [Measure Level] Margin Limit Detector
(MHz) (dB) (dBuV) (dBuV/m) (dB) |(dBuV/m) Type
1 |*| 9920.000 15.146 24.610 39.756 -14.244 | 54.000 | AVERAGE
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW =3 MHz, Sweep: Auto.
3. Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.
4. Measurement Level = Reading Level + Correct Factor.
5. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
6. The average measurement was not performed when the peak measured data under the limit of average
detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product Al Camera
Test Item Harmonic Radiated Emission
Test Site No.3 OATS
Test date 2019/03/25
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (2480MHz)
Vertical
80.0-
FO.0-
0.0
500
£
3 400+
E 30.0
200
100
S.E?D_D.DDD 2000.000 7200.000 lDDDE).DDD 123500.000 13000.000 17300.000 EDDDE).DDD 22300.000 23000.00
Fregquency (WMH=z)
Frequency | Correct Factor | Reading Level [Measure Level] Margin Limit Detector
(MHz) (dB) (dBuV) (dBuV/m) (dB) |(dBuV/m) Type
1 4960.000 7.008 42.724 49.732 -24.268 | 74.000 PEAK
2 7440.000 11.485 29.862 41.347 -32.653 | 74.000 PEAK
3 1% 9920.000 15.146 36.982 52.128 -21.872 | 74.000 PEAK
Note:
1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.
4. Measurement Level = Reading Level + Correct Factor.
5. Correct Factor = Antenna factor + Cable loss —Amplifier gain.
6. The average measurement was not performed when the peak measured data under the limit of average
detection.
7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : Al Camera

Test Item : General Radiated Emission

Test Site : No.3 OATS

Test date : 2019/03/27

Test Mode Mode 1: Transmit - 1Mbps (GFSK) (2440MHz)
Horizontal

a0.0—,

00—

G0.0—|

ool
20000 100000 200000 200000 400000 500000 600000 700000 200000 a00'noo 1000 000
Frequency (r4Hz)

Frequency Correct Reading Level|Measure Level| Margin Limit |Detector Type
(MHz) Factor (dB) (dBpv) (dBpV/m) (dB) ((dBpV/m)
I |* 31.940 5.185 27.589 32.774 -7.226 40.000 | QUASIPEAK
2 173.560 -2.910 35.010 32.100 -11.400 | 43.500 | QUASIPEAK
3 282.200 1.230 30.454 31.684 -14.316 | 46.000 | QUASIPEAK
4 352.040 3.477 30.729 34.206 -11.794 | 46.000 | QUASIPEAK
5 495.600 6.615 31.872 38.487 -7.513 46.000 | QUASIPEAK
6 935.980 12.712 21.314 34.026 -11.974 | 46.000 | QUASIPEAK
Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

7. The emission levels of other frequencies are very lower than the limit and not show in test report.

AN
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Product : Al Camera
Test Item : General Radiated Emission
Test Site : No.3 OATS
Test date : 2019/03/27
Test Mode Mode 1: Transmit - 1Mbps (GFSK) (2440MHz)
Vertical
s00-
700
60.0]
s00-]
= | e —
= 400
2 Tt
= 300
200
100
0'300_.600 100000 200000 300000 400000 500000 600000 700000 a00.000 an0/ooo 1000000
Frequency (kHz)

Frequency Correct Reading Level|Measure Level| Margin Limit | Detector Type
(MHz) Factor (dB) (dBpv) (dBpV/m) (dB) |((dBpV/m)
1 |* 35.820 4.005 30.775 34.780 -5.220 40.000 | QUASIPEAK
2 117.300 -0.696 25.284 24.588 -18.912 | 43.500 | QUASIPEAK
3 369.500 4.034 23.215 27.249 -18.751 | 46.000 | QUASIPEAK
4 499.480 6.683 23.860 30.543 -15.457 | 46.000 | QUASIPEAK
5 588.720 8.203 22.311 30.514 -15.486 | 46.000 | QUASIPEAK
6 833.160 11.404 25.361 36.765 -9.235 46.000 | QUASIPEAK
Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

AR

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Product : Al Camera
Test Item . General Radiated Emission
Test Site : No.3 OATS
Test date : 2019/03/27
Test Mode : Mode 2: Transmit - 3Mbps (8DPSK) (2440MHz)
Horizontal
s00-
700
&0.0-]
500
O
= 400-
: T
S 3000
200
100
D?D_,DDD 100000 200000 200000 400000 500000 600000 700000 200000 a00'noo 1000 000
Frequency (r4Hz)

Frequency Correct Reading Level|Measure Level| Margin Limit |Detector Type
(MHz) Factor (dB) (dBpv) (dBpV/m) (dB) ((dBpV/m)
I |* 35.820 4.005 29.797 33.802 -6.198 40.000 | QUASIPEAK
2 171.620 -2.855 38.980 36.125 -7.375 43.500 | QUASIPEAK
3 286.080 1.320 30.988 32.308 -13.692 | 46.000 | QUASIPEAK
4 352.040 3.477 29.770 33.247 -12.753 | 46.000 | QUASIPEAK
5 491.720 6.545 31.918 38.463 -7.537 46.000 | QUASIPEAK
6 833.160 11.404 22.668 34.072 -11.928 | 46.000 | QUASIPEAK
Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

2. Peak measurements: RBW = IMHz, VBW =3 MHz, Sweep: Auto.

3. Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.

4. Measurement Level = Reading Level + Correct Factor.

5. Correct Factor = Antenna factor + Cable loss —Amplifier gain.

6. The average measurement was not performed when the peak measured data under the limit of average
detection.

7. The emission levels of other frequencies are very lower than the limit and not show in test report.

8. No emission found between lowest internal used/generated frequency to 30MHz.
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Product : Al Camera
Test Item . General Radiated Emission
Test Site : No.3 OATS
Test date :2019/03/27
Test Mode . Mode 2: Transmit - 3Mbps (8DPSK) (2441 MHz)
Vertical
s00-
700
60.0]
s00-]
= | e —
= 400
. T
= 300
200
100
0'300_.600 100000 200000 300000 400000 500000 600000 700000 a00.000 an0/ooo 1000000
Frequency (kHz)

Frequency Correct Reading Level|Measure Level| Margin Limit | Detector Type
(MHz) Factor (dB) (dBpv) (dBpV/m) (dB) |((dBpV/m)
1 |* 35.820 4.005 33.941 37.946 -2.054 40.000 | QUASIPEAK
2 130.880 -0.747 26.719 25.972 -17.528 | 43.500 | QUASIPEAK
3 291.900 1.460 26.187 27.647 -18.353 | 46.000 | QUASIPEAK
4 499.480 6.683 23.397 30.080 -15.920 | 46.000 | QUASIPEAK
5 697.360 9.353 23.059 32.412 -13.588 | 46.000 | QUASIPEAK
6 833.160 11.404 23.904 35.308 -10.692 | 46.000 | QUASIPEAK
Note:

1. All Readings below 1GHz are Quasi-Peak, above 1GHz are performed with peak and/or average
measurements as necessary.

Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.

Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

Measurement Level = Reading Level + Correct Factor.

Correct Factor = Antenna factor + Cable loss —Amplifier gain.

The average measurement was not performed when the peak measured data under the limit of average
detection.

AR

7. The emission levels of other frequencies are very lower than the limit and not show in test report.
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S.

5.1.

5.2.

5.3.

54.

RF Antenna Conducted Test

Test Setup

RF Cable
EUT

1

Limits

SMA
Connecter

Spectrum

Analyzer

According to FCC Section 15.247(d). In any 100 kHz 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 20 dB below that in

the 100 kHz bandwidth within the band that contains the highest level of the desired power, based

on either an RF conducted or measurement, provided the transmitter demonstrates compliance

with the peak conducted power limits. If the transmitter complies with the conducted power

limits based on the use of RMS averaging over a time interval, the attenuation required under this
paragraph shall be 30 dB instead of 20 dB.

Test Procedure

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA

00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

* 1.20dB
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5.5. Test Result of RF Antenna Conducted Test

Product : Al Camera
Test Item : RF Antenna Conducted Test
Test Site : No.3 OATS
Test date : 2019/03/27
Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Figure Channel 00:
Spurious Emission(30MHz-25GHz)
[—— Limitline:-5.04 Reading Value |
30 F T T T T T -
10 F ]
0
0 F
£ 20 ¥
g a0 %

Figure Channel 39:

Spurious Emission(30MHz-25GHz)

[—— Limitline: -10.13

Reading Value |
T

T T T T
20 1 REW: 100k, VBW: 1M | ]
Sweep Time: Auto

10 +

-10
20 %
30 &

dBm

Figure Channel 78:
Spurious Emission(30MHz-25GHz)

[—— Limitline: -5.06 Reading Value |
F T

30 T T T T -
RBW: 100k, VEW: 1M
20 ¥ Sweep Time: Auto g

10 F

a0 F

Note: The above test pattern is synthesized by multiple of the frequency range.
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Product : Al Camera

Test Item : RF Antenna Conducted Test

Test Site : No.3 OATS

Test date : 2019/03/27

Test Mode Mode 2: Transmit - 3Mbps (§DPSK)

Figure Channel 00:
Spurious Emission(30MHz-25GHz)
[—— Limitline: -12.18 Reading Value |
Sweep Time: Auto
10 + 3
0
A0 E
g 20 %
2 30+
Figure Channel 39:
Spurious Emission(30MHz-25GHz)
[—— Limitline: -14.54 Reading Value |
10 £ Sweep Time: Auto 3
0
A0+
g 0%
£ 30 % 3
40 +
’50 M
-60 4
q0 + 1
80 ' ' ' :
5 10 15 20 25
GHz
Figure Channel 78:
Spurious Emission(30MHz-25GHz)
[—— Limitline: -11.67 Reading Value |
Sweep Time: Auto
10 ¥ ]
0
A0 £
g 20 %
S ni ]
40
w M
-A0 E
70 F E
-80 t t t t
5 10 15 20 25
GHz

Note: The above test pattern is synthesized by multiple of the frequency range.
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6.1.

6.2.

Band Edge

Test Setup

RF Radiated Measurement:

Above 1GHz

= 1
I* 3m ”

The height of board band or
Dipole Antenna was scanned
from 1M to 4M.

The distance between antenna
and turn table was 3M regards
to the standard adopted.

—\
RF absorber material
EUT _ /— on the ground plane,
—
L) L)
| %l To Receiver || Prej—
Amplifier
RF Conducted Measurement
RF Cable S
EUT D:D pectrum
Analyzer

8-WAY
Power Divider

Limit

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum intentional
radiator is operating, the radio frequency power that is produced by the intentional radiator shall be at
least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated measurement. Attenuation below the
general limits specified in Section 15.209(a) is not required. In addition, radiated emissions which fall

in the restricted bands, as defined in Section 15.205(a), must also comply with the radiated emission

limits specified in Section 15.209(a) (see Section 15.205(c)).
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6.3. Test Procedure

The EUT is placed on a turn table which is 1.5 meter above ground. The turn table is rotated 360
degrees to determine the position of the maximum emission level. The EUT was positioned such that
the distance from antenna to the EUT was 3 meters.

The antenna can move up and down between 1 meter and 4 meters to find out the maximum

emission level.

Both horizontal and vertical polarization of the antenna are set on measurement. In order to find

the maximum emission, all of the interface cables must be manipulated according to

ANSI C63.10: 2013 on radiated measurement.

The bandwidth setting below 1GHz and above 1GHz on the field strength meter is 120 kHz and 1MHz,

respectively.

6.4. Uncertainty

I+

4.08 dB above 1GHz
4.22 dB below 1GHz

+
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6.5. Test Result of Band Edge
Product Al Camera
Test Item Band Edge
Test Site No.3 OATS
Test date 2019/03/18
Test Mode

Mode 1: Transmit - 1Mbps (GFSK) (2402MHz)

RF Radiated Measurement (Horizontal):

Channel No Frequency | Correct Factor | Reading Level |[Emission Level| Peak Limit | Arerage Limit Result
" | (MHz) (dB) (dBuv) (dBuV/m) (dBuV/m) | (dBuV/m)
00 (Peak) | 2390.000 6.474 40.978 47.453 74.00 54.00 Pass
00 (Peak) | 2400.000 6.528 64.437 70.965 74.00 54.00 Pass
00 (Peak) | 2402.174 6.541 96.613 103.154 -- -- --
00 (Average) | 2390.000 6.474 23.124 29.599 74.00 54.00 Pass
00 (Average) | 2400.000 6.528 40.027 46.555 74.00 54.00 Pass
00 (Average) | 2402.029 6.540 80.345 86.885 -- -- --
Figure Channel 00: Horizontal (Peak)
120.0 -
110.0
100.0
0.0 |
80.0 -
= 70.0- 4
2’;; 60.0-
% Sa Oy w
40.0 -
30.0 -
20.0 -
10.0-|
23?48000 2356.000 2360‘.000 2376.000 2386.000 2396.000 2400.000 2416.000 2426.000 2436.000 2446.001
Frequency (MHz)
Figure Channel 00: Horizontal (Average)
120.0 -
110.0-
100.0 -
90.0 -
80.0 -
= F0.0 -
§ 60.0-]
F‘E 50.0- 1
B A0 - u—wﬁ
30.0 |
20.0 -
10.0 -
25?4_0000 235{;'.DDD 2366.000 23?{;'.DDD 238{;'.000 239!:;'.DDD 2400.000 241{;.000 2426.000 243{;'.000 2440.004
Frequency (MH=z)
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correction Factor.
6. The average measurement was not performed when the peak measured data is under the limit of

average detection.
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Product Al Camera
Test Item Band Edge
Test Site No.3 OATS
Test date 2019/03/18
Test Mode

RF Radiated Measurement (VERTICAL):

Mode 1: Transmit - 1Mbps (GFSK) (2402MHz)

Channel No Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit Result
" | (MHz) (dB) (dBuv) (dBuV/m) (dBuV/m) | (dBuV/m)
00 (Peak) | 2390.000 5.880 42.767 48.648 74.00 54.00 Pass
00 (Peak) | 2400.000 5.879 72.348 78.227 74.00 54.00 Pass
00 (Peak) | 2402.174 5.884 103.828 109.712 -- -- --
00 (Average) | 2390.000 5.880 24.801 30.682 74.00 54.00 Pass
00 (Average) | 2400.000 5.879 45.808 51.687 74.00 54.00 Pass
00 (Average) | 2402.029 5.884 86.477 92.361 -- -- --
Figure Channel 00: VERTICAL (Peak)
120.0 -
110.0
100.0
0.0 |
80.0 -
= 70.0- 1] \
2’;; 60.0-
%g 50.0-] w
40.0 -
30.0 -
20.0 -
10.0-|
23?43000 2356.000 2360‘.000 2376.000 2386.000 2390‘.000 2400.000 2416.000 2426.000 2436.000 2446.001
Frequency (MHz)
Figure Channel 00: VERTICAL (Average)
120.0 -
110.0-
100.0 -
90.0 -
80.0 -
= F0.0 -
§ 60.0-]
F‘E 50.0- ]
B A0 - W
30.0 |
20.0 -
10.0 -
25?4_0000 235{;'.DDD 2366.000 23?{;'.DDD 238{;'.000 2391:;'.DDD 2400.000 241{;.000 2426.000 243{;'.000 2440.004
Frequency (MH=z)
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correction Factor.
6. The average measurement was not performed when the peak measured data is under the limit of

average detection.
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Product Al Camera
Test Item Band Edge
Test Site No.3 OATS
Test date 2019/03/18
Test Mode Mode 1: Transmit - 1Mbps (GFSK) (2480MHz)
RF Radiated Measurement (Horizontal):
Frequency | Correct Factor | Reading Level |[Emission Level| Peak Limit | Arerage Limit
Channel No. |y rpp) (dB) (dBuv) (dBuV/m) | (dBuV/m) | (dBuv/m) | Result
78 (Peak) | 2480.022 7.086 97.798 104.883 -- -- Pass
78 (Peak) | 2483.500 7.110 50.411 57.521 74.00 54.00 Pass
78 (Average) | 2480.022 7.086 81.962 89.047 -- -- Pass
78 (Average) | 2483.500 7.110 26.144 33.254 74.00 54.00 Pass
Figure Channel 78: Horizontal (Peak)

1200 -

1100 |

100.0 |

S0.0 -

80.0 -

F0.0 -

LevelldBuid/m)

40.0 -

30.0 -

200

100

600
S0.0 -

0.0-

T
2500000

T
2510.000

T
2520.000

T
2533.504

2433.500 2450‘.000 2460‘.000 24?0‘.000 2480.000 2496.000
Frequency (MH=z)
Figure Channel 78: Horizontal (Average)
120.0 -
110.0-
100.0 -
0.0 |
80.0
= F0.0 -
ﬂ% 60.0-
%g 50.0- | |
400 -
30.0- j/)
20.0 -
10.0 -
o0- | ! | ! | ! ! ! |
2433 500 2450000 2460.000 2470000 2480.000 2490 000 2500000 2510.000 2520.000 2533 504
Frequency (MHz)
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.
4. “*7” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correction Factor.
6. The average measurement was not performed when the peak measured data is under the limit of

average detection.
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Product Al Camera
Test Item Band Edge
Test Site No.3 OATS
Test date 2019/03/18
Test Mode

RF Radiated Measurement (VERTICAL):

Mode 1: Transmit - 1Mbps (GFSK) (2480MHz)

Channel No Frequency | Correct Factor | Reading Level |Emission Level| Peak Limit | Arerage Limit Result
" | (MHz) (dB) (dBuV) (dBuV/m) | (dBuV/m) | (dBuV/m)
78 (Peak) | 2480.022 6.342 103.785 110.127 -- -- Pass
78 (Peak) | 2483.500 6.363 55.535 61.898 74.00 54.00 Pass
78 (Average) | 2480.022 6.342 85.343 91.685 -- -- Pass
78 (Average) | 2483.500 6.363 30.045 36.408 74.00 54.00 Pass
Figure Channel 78: VERTICAL (Peak)
120.0 -
110.0
100.0 -
S0.0 |
80.0 -
70.0 / kY

LevelldBuid/m)

40.0 -

30.0 -

200

100

0.0-

600
S0.0 -

N1

T
2460.000

T
2470000

T
2450.000

T
2500000

T
2510.000

T
2520.000

T
2533.504

2433 500 2450‘.000 2480.000
Freguency (MH=)
Figure Channel 78: VERTICAL (Average)
120.0 -
1100
100.0 -
90.0-
80.0-
E F0.0-|
3 e0o0-
s
Tg 50.0- ! |
g
30.0-
20.0-
10.0-
D.D—I 1 1 1 1 1 1 1 1 1
2433 500 2450 000 2460 000 2470 000 2480 000 2490 000 2500000 2510000 2520000 2533 504

Note:

SNk

Frequency (MH=)

, means this data is the worst emission level.

average detection.

Measurement Level = Reading Level + Correction Factor. . o
The average measurement was not performed when the peak measured data is under the limit of

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.

R
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Product
Test Item
Test Site
Test date
Test Mod

Al Camera
Band Edge
No.3 OATS
2019/03/18

€

RF Radiated Measurement (Horizontal):

Mode 2: Transmit - 3Mbps (§DPSK) (2402MHz)

Channel No Frequency | Correct Factor | Reading Level |[Emission Level| Peak Limit | Arerage Limit Result
" | (MHz) (dB) (dBuv) (dBuV/m) | (dBuV/m) | (dBpV/m)
00 (Peak) | 2390.000 6.474 42.559 49.034 74.00 54.00 Pass
00 (Peak) | 2400.000 6.528 69.656 76.184 74.00 54.00 Pass
00 (Peak) | 2402.029 6.540 95.806 102.346 -- -- --
00 (Average) | 2390.000 6.474 23.431 29.906 74.00 54.00 Pass
00 (Average) | 2400.000 6.528 46.436 52.964 74.00 54.00 Pass
00 (Average) | 2402.029 6.540 78.464 85.004 -- -- --
Figure Channel 00: Horizontal (Peak)
120.0 -
110.0
100.0 |
S0.0 | /
80.0 -
= 70.0- |
2’;; 60.0-
%g 50.0-] w
40.0 -
30.0 -
20.0 -]
100
23?43000 2356.000 2360‘.000 2376.000 2386.000 2396.000 2400.000 2416.000 2426.000 2436.000 2446.001
Frequency (MHz)
Figure Channel 00: Horizontal (Average)
120.0 -
110.0-
100.0 -
90.0 -
80.0 -
= T0.0 |
§ 60.0-]
F‘E 50.0- 1
B A0.0 - L
30,0
20.0 |
10.0 |
25?4_0000 235{;'.DDD 2366.000 23?{;'.DDD 238{;'.000 239!:;'.DDD 2400.000 241{;.000 2426.000 243{;'.000 2440 004
Frequency (MHz)
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correction Factor.
6. The average measurement was not performed when the peak measured data is under the limit of

average detection.
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Product Al Camera
Test Item Band Edge
Test Site No.3 OATS
Test date 2019/03/18
Test Mode

RF Radiated Measurement (VERTICAL):

Mode 2: Transmit - 3Mbps (§DPSK) (2402MHz)

Channel No Frequency | Correct Factor | Reading Level |[Emission Level| Peak Limit | Arerage Limit Result
" | (MHz) (dB) (dBuv) (dBuV/m) (dBuV/m) | (dBuV/m)
00 (Peak) | 2390.000 5.880 42.727 48.608 74.00 54.00 Pass
00 (Peak) | 2400.000 5.879 77.148 83.027 74.00 54.00 Pass
00 (Peak) | 2402.029 5.884 103.164 109.048 -- -- --
00 (Average) | 2390.000 5.880 25.309 31.190 74.00 54.00 Pass
00 (Average) | 2400.000 5.879 52.197 58.076 74.00 54.00 Pass
00 (Average) | 2402.029 5.884 84.150 90.034 -- -- --
Figure Channel 00: VERTICAL (Peak)
120.0 -
110.0
100.0
0.0 |
80.0 -
= 70.0- | !
2’;; 60.0-
%g 50.0- w
40.0 -
30.0 -
20.0 -
10.0-|
23?43000 2356.000 2360‘.000 2376.000 2386.000 2390‘.000 2400.000 2416.000 2426.000 2436.000 2446.001
Frequency (MHz)
Figure Channel 00: VERTICAL (Average)
120.0 -
110.0-
100.0 -
90.0 -
80.0 -
= F0.0 -
§ 60.0-]
F‘E 50.0- |
B A0 - g\’_\*
30.0 |
20.0 -
10.0 -
25?4_0000 235{;'.DDD 2366.000 23?{;'.DDD 238{;'.000 2391:;'.DDD 2400.000 241{;.000 2426.000 243{;'.000 2440.004
Frequency (MH=z)
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. Peak measurements: RBW = IMHz, VBW = 3 MHz, Sweep: Auto.
3. Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.
4. “*” means this data is the worst emission level.
5. Measurement Level = Reading Level + Correction Factor.
6. The average measurement was not performed when the peak measured data is under the limit of

average detection.
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Product Al Camera
Test Item Band Edge
Test Site No.3 OATS
Test date 2019/03/18
Test Mode

RF Radiated Measurement (Horizontal):

Mode 2: Transmit - 3Mbps (§DPSK) (2480MHz)

Channel No Frequency | Correct Factor | Reading Level |[Emission Level| Peak Limit | Arerage Limit Result
| (MHgz) (dB) (dBuv) (dBuV/m) | (dBpuV/m) | (dBpV/m)
78 (Peak) | 2480.022 7.086 97.027 104.112 -- -- Pass
78 (Peak) | 2483.500 7.110 46.946 54.056 74.00 54.00 Pass
78 (Average) | 2480.022 7.086 78.893 85.978 -- -- Pass
78 (Average) | 2483.500 7.110 26.697 33.807 74.00 54.00 Pass
Figure Channel 00: Horizontal (Peak)
120.0 -
110.0-
100.0 -
90.0 -
800
= 700 | !
Z s00
% SD.D—W
N A0.0 |
30,0
20.0 |
10.0-
ng_S.SDD 2456.000 246{;'.000 24?6.000 2480.000 249{;'.000 ESDEID.DDD 251C;'.DDD 252{;'.000 I2533.50|
Frequency (MHz)
Figure Channel 00: Horizontal (Average)
120.0 -
1100
100.0 |
900 |
80.0 -
= F0.0 -]
2’;; 60.0]
%g 50.0- | b
400
30.0——/&—’—¥J
20.0 -]
10.0-
gfs_s" 00 245{:‘!,0!}0 245{:-000 247{:;,0!}0 2480000 2496000 QSDd,DDD 2516000 2526!}00 I2533I S04

Note:

SNk W=

[T L)

average detection.

Frequency (MHz=)

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1IMHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = IMHz, VBW = 10 Hz, Sweep: Auto.
, means this data is the worst emission level.
Measurement Level = Reading Level + Correction Factor.
The average measurement was not performed when the peak measured data is under the limit of
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Product Al Camera
Test Item Band Edge
Test Site No.3 OATS
Test date 2019/03/18
Test Mode Mode 2: Transmit - 3Mbps (§DPSK) (2480MHz)
RF Radiated Measurement (VERTICAL):
Frequency | Correct Factor | Reading Level |[Emission Level| Peak Limit | Arerage Limit
Channel No. |y 111 (dB) (dBuV) | (dBuV/m) | (dBuV/m) | (dBuV/m) | ReSUlt
78 (Peak) | 2480.022 6.342 103.130 109.472 -- -- Pass
78 (Peak) | 2483.500 6.363 53.157 59.520 74.00 54.00 Pass
78 (Average) | 2480.022 6.342 83.934 90.276 -- -- Pass
78 (Average) | 2483.500 6.363 30.851 37.214 74.00 54.00 Pass
Figure Channel 78: VERTICAL (Peak)

1200 -

1100 |

100.0 |

S0.0 -

80.0 -

F0.0 -

LevelldBuid/m)

40.0 -

30.0 -

200

100

0.0-

600
S0.0 -

(N R N

T
2500000

T
2510.000

T
2520.000

T
2533.504

2433 500 2450‘.000 2450‘.000 24?0‘.000 2480.000 2496.000
Freguency (MH=)
Figure Channel 78: VERTICAL (Average)
120.0 -
110.0-
100.0 |
90.0 |
80.0 -
E F0.0-|
3 0.0
3
g 50.0- ! |
g
4DD‘J$—I’J
30.0 |
20.0 -
10.0 -
D'D_I 1 1 1 1 1 1 1 1 1
2433 500 2450 000 2460 000 2470 000 2480 000 2490 000 2500 000 2510000 2520000 2533 504

Note:

AN e i

@ ok 9

average detection.

Frequency (MHz=)

All readings above 1GHz are performed with peak and/or average measurements as necessary.
Peak measurements: RBW = 1MHz, VBW = 3 MHz, Sweep: Auto.
Average measurements: RBW = 1MHz, VBW = 10 Hz, Sweep: Auto.
, means this data is the worst emission level.
Measurement Level = Reading Level + Correction Factor.
The average measurement was not performed when the peak measured data is under the limit of
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Product : Al Camera
Test [tem : Band Edge
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(Hopping oft)

Measurement Level Result
A (dB)
> 20 PASS
Figure Channel 00:

Apilent Specirum Anatyzar - Swapl SA

7 O A INT REF ALIGN ALITC 1004311 &M Mar 23, 2009 Frequency
enter Freq 2.397000000 GHz | Avg Type: Log-Pur TRACE[} 2345 6
a PHO: Fast (o 17g: Free Run hw|P HNNNH
IFGain-Low #Atten: 30 dB oar N !
ot Offeot0s B MKr3 2.399 861 95 GHZ AutoTune
[0 dBidlv_Ref 20.80 dBm -44.96 dBm|
o9 T [¥1
108 T Center Freq
£00 — 2397000000 GHz
am ! N
e | StartFreq
2 3 : " 2390000000 GHz
2 ’ il _'- ' e
.32 4 \f\}{zu ! L Y "
sa2 s I ISR C ORI RU TR VORIV A PEOae S aehchieh N | StopFreq
2.404000000 GHz
€92
art 2.390000 GHz Stop 2.404000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep (#5wp) 2.667 ms (30001 pts; 1.400000 MHz
[wrRMooel R sa x| v | FUNCHION | FUNCTIONWADTH]  FUNCIION VALUE B Man
1ML LF 2402 002 55 GHz 10,88 dBm.
N |1[Ff 2,400 000 00 GHz 53,78 dBm
'EERK] 239956195 GHz 4456 dBm Freq Offset,
4 0 Hz|
[
-
]
10[
11 -
€ »
st STATUS
Figure Channel 78:

Apilent Specirum Anatyzar - Swapl SA
. RF =0 c 1056045 A6 Mar 23, 2009

000 ) Avg Ty -Lo -Pm TRACE[] 2 2 Frequency
enter Freq 2.489000000 G,'::.f,: - .:.l Trig: Fraa Run a Type: Log el 23 4 :Ia
IFGain-Luw #Atten: 30 dB cerlF NHNNE
Raf Offect 05 dB MKr3 2.484 081 25 GHZ] Auto Tune
jo g idiv__Ref 20.80 dBm -53.83 dBm
{
108 T 1 CenterFreq
£00 . 1 2.489000000 GHz
a1 5.3 g
= StartFreq
S ¥ 2.478000000 GHZ
2 bt il |
i 1
432
552 LU RPN TR SN S SURY NSRRI TIRN "YC SO SRR TROYY LTSI StopFreq
2500000000 GHz
2
art 247800 GHz Stop 2.50000 GHz| CF Step
Res BW 100 kHz #VBW 300 kHz Sweep (#5wp) 2.667 ms (30001 pts; 2200000 MHz
[MrAmooelirasal kL FUNCTION | FUNCTION WADTHY  FUNCTION VaLuE I Man
1ML LF 2,480 D0G 85 GHz 11,68 dBm.
N1 |f 2483 800 00 GHz £652 dBm
'EERK] 2484001 25 GHz £353dBm Freq Offset,
4 0 Hz|
[
1
]
10[
11 -
¢ »
WG STATUS
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Product Al Camera
Test [tem Band Edge
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (Hopping off)
Measurement Level Result
A (dB)
> 20 PASS
Figure Channel 00:

Apilent Specirum Anatyzar - Swapl SA

d W A INT REF ALIGN AUTO 110526 &M Mar 22, 2009 Frgquency
Avg Type: Log-Par TRACE[] 2 2
enter Freq 2.397000000 G,'::.f,: - .:.l Trig: Fraa Run a Type: Log mrm
IF Gain:Low #hatan: 30 dE oer[FHNHNH
Ref Offset08 B MKr3 2.399 843 05 GHZ| Auto Tune
{0dBidiv__Ref 20.80 dBm -48.05 dBm
od T \1
e | S’ CenterFreq
£00 P 2.397000000 GHz,
9 ! L1 el ddakry
192
| StartFreq
e P 2,380000000 GHz
2 3 ! |
92 ’\}Iz B
15612 Tt et b it 0 bt ot sl it Mt S ool g Myl A Stop Freq
' i 2.404000000 GHz
2
art 2,.390000 GHz Stop 2.404000 GHz| CF Step
Res BW 100 kHz #VBW 300 kHz Sweep (#5wp) 2.667 ms (30001 pts; 1,400000 MHz
memovelipdsal XL L FURCTIDN ] FUNCHDN WIDTH] FUNCTION VALUE i Man
LN LTLE 2401 864 30 GHz 849 dBm
Nlilf 2,400 000 00 GHz £3.39 dBm
'EERK] 239984305 GHz 4806 dBm Freq Offset,
4 0 Hz|
g
:
]
10[
11 v
- »
WG STATUS

Figure Channel 78:

Apilent Specirum Anatyzar - Swapl SA

) T INT REF ALIGN AUTO 102151 AM Mar 23, 2009 F
enter Freq 2.489000000 GHz | Tria: Free R Avg Type: Log-Pur TE[IZ3 456 requency
Weotone ™ fastor: 30 48 P KRR
ot Offeot0s B MKr3 2.484 625 30 GHZ AutoTune
[0 dBidly__Ref 20.80 dBm -53.98 dBm)|
o .»\}T
ne Y Center Freq
£00 \ 2485000000 GHz
920 L 4 10504
e - StartFreq
2 2.478000000 GHz
e B
a2 b 2§
52 Bk 559 SOV ST VORIV SV DUPI ST SR StopFreq
2500000000 GHz
€92
art 2.47800 GHz Stop 250000 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep (#5wp) 2.667 ms (30001 pts; 2.300000 MHz
[wrRMooelRdsa x| v | FUNCHON | FUNCTIONWADTH]  FUNCIION VALUE B Man
1M1 LF 2479 843 65 GHz 842 dBm.
N |1[Ff 2,483 500 00 GHz 5485 dBm
THERNI 2484626 30 GHz £358 dBm Freq Offset,
4 0 Hz|
[
-
]
10[
11 -
€ »
st STATUS
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Product Al Camera
Test [tem Band Edge
Test Site No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(Hopping on)
Measurement Level Result
A (dB)
>20 PASS

Figure Channel 00 Hopping:

Apilent Specirum Anatyzar - Swapl SA

7 O A INT REF ALIGN ALITC 10044 14 &M Mar 23, 2009 Freque ncy
enter Freq 2.397000000 GHz | Avg Type: Log-Pur TAE[1z3a5 6
a PHO: Fast (o 17g: Free Run hw|P HNNNH
IFGain-Low #htten: 30 dB oar N !
ot Offeot0s B MKr3 2.399 046 80 GHZ AutoTune
[0 dBidlv_Ref 20.80 dBm -52.44 dBm|
og T 01
e 7% [ Center Freq
800 bt | 2397000000 GHz
a0 i aligien
19 {
e i StartFreq
=2 M 2390000000 GHz
-B82 | Sy
492 2 ~+
50,2 Patrbenaber LA e fenat b o it L s g P A Stop Freq
2.404000000 GHz
€92
art 2.390000 GHz Stop 2.404000 GHz CF Step
es BW 100 kHz #VBW 300 kHz Sweep (#5wp) 2.667 ms (30001 pts; 1.400000 MHz
[wrRMooel R sa x| v | FUNCHON | FUNCTIONWADTH]  FUNCIION VALUE B Man
1ML LF 2402 038 35 GHz 10,83 dBm.
N |1[Ff 2,400 000 00 GHz 54.41 dBm
'EERK] 2399045 80 GHz £244 dBm Freq Offset,
4 0 Hz|
[
-
]
W[
11 -
€ »
st STATUS

Figure Channel 78 Hopping:

Agilent Spectrum Analyzer - Swept SA

F S0 % A INT RicF ALIGH AUTC: 10:56:43 AM Mar 22, 2019
enter Freq 2.489000000 GHz | Avg Type: Log-Pwr TRACE[12 345 6 Froquency
PHO: Fast (o Trig: Free Run T
Foainlow  #Atten: 30 4B oe1lP NNHNN
Ref Offset08 4B MKr3 2.495 022 50 GH Auto Tune
jodBidiv __Ref 20.80 dBm -54.20 dBm)|
og 65
10 “"’ - Center Freq
20—t 2489000000 GHz,
a0 | - A T cifey
e StartFreq
=2 2478000000 GHz
22
4932 . !
582 sespdie ol b e Stop Freq
e 2500000000 GHz,
art 2.47800 GHz Stop 2.50000 GHz| CF Step
Res BW 100 kHz #VBW 300 kHz Sweep (#Swp) 2.667 ms (40001 pts] 2200000 MHz|
2 M S S A W T2 W e e - |27 Man
1M 1] f 2479057 10 GHz 11.22 dBm
N 2,483 500 00 GHz £8.33 dBm
& N [F 2,495 022 50 GHz | 54,20 dBm FreqOffset
4 O Hz
E
T
]
]
10
1 o
< ¥
W5t ETATUS
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Product Al Camera
Test Item Band Edge
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK) (Hopping on)
Measurement Level Result
A (dB)
>20 PASS

Figure Channel 00 Hopping:

Apilent Specirum Anatyzar - Swapl SA

Q I INT REF ALIGN ALITC 1006831 &M Mar 22, 2009 Tr IDet
enter Freq 2.397000000 GHz ] Tria: Free R Avg Type: Log-Pur 'P;W 1234586 acelDetector
HO: Fast g 179 Free Run e "
T R ———
>
MKr3 2.399 957 15 GHz| 1
Ref Offset 0.8 dB
Il?: g8idu_Ref 20.80 dBm -51.58 dBm|
108
. oty Clear Write
a2, .
192
253 — Trace Average|
w2 3 o
02 4
53,3 Prrtomirt gl mopa e o fshan sl brA b e lbesdina b i Jetauin O Max Holdll
2
art 2.390000 GHz Stop 2.404000 GHz
Res BW 100 kHz #VBW 300 kHz Sweep (#5wp) 2.667 ms (30001 pts; Min Hall
[MeAmovel iR sal kL L FUNCHION ] FUNCTIONWIDTH] FUKCIION VALUE
LN LTLE 2402 971 00 GHz 585 dBm
N1 2.400 000 00 GHz £6.34 dBm
TR 2.399 957 15 GHz 5168 dBm ViewBlank
4 View
[
1
=] More
lo[ 10f3
11 v
<« ¥
WG STATUS

Figure Channel 78 Hopping:

Apilent Specirum Anatyzar - Swapl SA

L1207 A6 Mar 33, 2009

art Freq 2.4780060ﬁh GHz _J _ ”R Avg Type: LogPur T{:,—, 53950 Frequency
ey s
ot Offeot0s B MKr3 2.497 262 10 GHZ AutoTune
[0gBid__Ref 20.80 dBm -55.25 dBm|
a1
108 O. 1 CenterFreq
] 2.489000000 GHz|
W T
9 Uidh 1 T
192
StartFreq
=2 o 2,478000000 GHz
-B82 »'IJ
432 43
583 i el ba ot il Apion ety g ..’.Y"'.' SENREY, StopFreq
2500000000 GHz
€92
art 2.47800 GHz Stop 2.50000 GHz| CFStep
Res BW 100 kHz #VBW 300 kHz Sweep (#5wp) 2.667 ms (30001 pts; 2.300000 MHz
[wrRMooelRdsa x| v | FUNCHON | FUNCTIONWADTH]  FUNCIION VALUE B Man
1ML LF 2478 884 40 GHz 5,26 dBm.
N |1[Ff 2,483 500 00 GHz 56,00 dBm
'EERK] 2497 26210 GHz £525 dBm Freq Offset,
0 Hz|

M5G STATUS
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7. Channel Number

7.1. Test Setup

RF Cable S
EUT pectrum
D:D Analyzer
SMA
Connecter

7.2. Limit

Frequency hopping systems operating in the 2400-2483.5 MHz bands shall use at least 75 hopping

frequencies.

7.3. Test Procedure

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

7.4. Uncertainty

N/A
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7.5.

Product
Test Item
Test Site
Test Mode

Test Result of Channel Number

Al Camera
Channel Number
No.3 OATS
Mode 1: Transmit - 1Mbps (GFSK)

Frequency Range Measurement Required Limit Resul
esult
(MHz) (Hopping Channel) (Hopping Channel)
2402 ~ 2480 79 >75 Pass

2402-2421MHz

enter Freq 2.411000000 aj PN —

i
1FGaln L ow #étten: 30 4B

Avg Type: LegPwr M348 8

10001 AM M 22, 015
Frequency

T
{t

[
verlP RRNNR

Ref Offset 0.8 dB
{g:ﬁldl\r Ref 20.80 dBm

Wkr2 2.421 000 GHZ]
10.52 dBm|

2422-2441MHz

[Center F 'ﬁam"fe;h“do‘so"éﬁ"—_p_g —

¥

2y e

L0 t

3|

i Ava Ty Log Por Frequency
P e Trig:Free Run 4
Waintow — #Amen: 30 4B L
- ER— Auto Tune
Mkr2 2.441 00 GHz|
Ref Offset 08 dB
10 dBidiv__Ref 20.80 dBm 9.71 dBm)|
ol K43 [ ¥
H | Center Freq
0 0 2 Gz
i | 1
StartFreq

2421600000 GHz|

Stop Freq
2441500000 GHz|

[Start 2.40050 GHz

fiRes BW 100 kHz HVBW 100 kHz

8,88 dBm

1052 dBm|

Sweep (#Swp) 2.533 ms (1001 pis)

Stop 2.42150 GHz|

Start 2.42150 GHz
HVEW 10

1l 2422 00 GHz|
1 244100 GHz |

0 kHz

257 dBm_
9,71 dBm

Stop 2.44150 GHz|
Sweep (#Swp) 2467 ms (1001 pts)

CF Step
2000000 MHz
Man|

FreqOffset
0 Hz|

2442-2461MHz

Avg Type: uﬁw

L0100 MM 22, 13

2462-2480MHz

110137

Em
g

" ] O [ AT AM M 72, X5
TR L LT — T Frequency L me k] — : LT Frequency
enter Freq 2.451500000 Eﬁ_"a_m == {—— e enter Freq 2471500000 Eﬁ_"a_m == LI Avg Type: LegPur s SETEY:
Waintow — #Amen: 30 4B ver|P NNNNN T L e 30 48 pi e
S —— S ——— Auto Tune
Mkr2 2.461 00 GHz] Mkr2 2.480 00 GHz|
Ref Offset 0.8 dB Ref Offset 0.8 dB
10 dBidiv__ Refl 20.80 dBm 10.68 dBm 10 deidiv__ Ref 20.80 dBm 9.69 dBm
Log - ) T 'z sl WA
10 1 T 0 —.—|—L Center Freq
L0 t 1 L0 F 7 2471500000 GHz,
52 ¥ ! A { |
e StartFreq
R 2461500000 GHz|
2
482
StopFreg
E' = 2481500000 GHz|
[Start 2.44150 GHz Stop 2.46150 GHz 2.46150 GHz Stop 2.48150 GHz| CF Step|
#Res BW 100 kHz H#VEW 100 kHz Sweep (#Swp) 2467 ms (1001 pis] es BW 100 kHz H#VEW 100 kHz 2000000 MHz
Man)|
R T T
z m, Freq Offset
oHE
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Product Al Camera
Test Item Channel Number
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK)
Frequency Range Measurement Required Limit Result
(MHz) (Hopping Channel) (Hopping Channel)
2402 ~ 2480 79 >75 Pass

2402-2421MHz

2422-2441MHz

o STITiTY _ S T T Frequency T LTI _ AR Frequancy
enter Freq 2.411000000 aﬁ_"a_m = —— Ava Type: Log-Prr "",";I:f,m...-.,. enter Freq 2.431500000 aﬁ_"a_m = —— Ava Type: Log-Prr T
1FGabn L ow #atten: 30 4B o 1FGalnLow Ahiten: 30 4B varf AT
Wkr2 2.421 000 GHZ] Mkr2 2.241 00 GHZ] e
Ref Offset 0.8 0 Ref Offset 0.8 0
19gsidv _Ref 20.80 dBm 7.40 dBm 9oy Ref 20,80 dBm 6.77 dBm
A sl T
10 44 ‘e? L i 92 Center Freq|
i " | ] N I T ’ T T A | e e
2:)
b I StartFreq
o T 2421600000 GHz
2
492
=2 StopFreq
e 2.441500000 GHz

Start 2.40050 GHz Stop 2.42150 GH| Stop 2.44150 GHz CF Step|
#Res BW 100 kHz H#VEW 100 kHz Sweep (#8wp) 2.533 ms (1001 pts) H#VEW 100 kHz Sweep (#Swp) 2467 ms (1001 pts) 2000000 MHz
Man)|
-' H—— R
I i H FreqOffset
1 T 0 il
i i
1 [} 1
|
[t

2442-2461MHz

Agilent Spectsim Analyres - Swept S

2462-2480MHz

Agilent Spectsim Analyres - Swept 54

| T T —_ Wl Frequency o —_ Wl Frequancy
enter Freq 2.451500000 aﬁ_"a_m == [T Ava Type: Log-Pur enter Freq 2.471500000 a:"pn%:'rm T NE— Ava Tipa: Leg-Per o
WFGainiow © htten:30 4B 1 " o 7 sadian 30 4B werl® N
S i e kel Auto Tune
Mkr2 2.461 00 GHz| Mkr2 2.480 00 GHz|
Ref Offset 08 dB Ref Offset 08 dB
10gBidly__Ref 20.80 dBm 5.87 dBm 0 geidiv__Ref 20.80 dBm 8.33 dBm
sl X | 2 o9 Al s
8-t | ¥ Center Freq | '* I = Y Center Freq)
100 —— a0 - 2471600000 GHz
2|
g StarFreq
- | 000y 2461500000 GHz|
2
492
= StopFreq
pi 2481500000 GHz|
Start 2.44150 GHz Stop 2.46150 GHz CF Step
#Res BW 100 kHz H#VEW 100 kHz Sweep (#Swp) 2467 ms (1001 pis] 2000000 MHz
Man|
I Freq Offset
-i DHz
[ 1
1
i | B
1 # | Kl 4
% v % v
e — Im —
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8. Channel Separation

8.1. Test Setup

RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter

8.2 Limit

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum

of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.

8.3. Test Procedure

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

8.4. Uncertainty

* 283Hz
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8.5. Test Result of Channel Separation

Product : Al Camera
Test Item : Channel Separation
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Measurement Limit | Limit of (2/3)*20dB
Frequency
Channel No. Level ) Result
(MHz) (kHz) Bandwidth (kHz)
(kHz)
00 2402 1000 >25 kHz 632.0 Pass
39 2441 1000 >25 kHz 628.0 Pass
78 2480 1000 >25 kHz 624.0 Pass

NOTE: The 20dB Bandwidth is refer to section 10.

Channel 00 (2402MHz)
(l RF 0@  AC INT REF ALIGNAUTO 10:41:22 AM Mar 22, 2019 Fi
|Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TRACE[T2345 6 requency
PNO: Wide 0 Trig: Free Run THPE | Wttt
IF Gain:Low #Atten: 30 dB pET|P MMNNN
ot Omeet0s dB MKr2 2.403 00 GHZ Auto Tune
10 dBidiv__Ref 20.80 dBm 11.22 dBm
Log 1 [ A
108 - CenterFreq
b 500 2402000000 GHz
-8.20 0@ |
182 StartFreq
2 2.397000000 GHz
-39.2
-49.2 n
52 StopFreq
s 2.407000000 GHz
iCenter 2.402000 GHz Span 10.00 MHz CF Step
Res BW 100 kHz #VBW 100 kHz 1.000000 MHz|
| S N5 futo Man
1 N f 2,402 00 GHz 11.17 dBm
N f 2.403 00 GHz 1122 dBm
3 Freq Offset
2 0Hz
3
7
g
)
10
11 a
< >
IMSG STATUS
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Channel 39 (2441MHz)

Agilent Spectrum Analyzer - Swept SA
( RF Son  AC INT REF ALIGNAUTO 10:49:21 AM Mar 22, 2019

|Center Freq 2.441000000 GHz | . Avg Type: Log-Pwr RACE1G3456 Frequency
PHO: Wide 0 Trig: Free Run THRE | IV Wikttt
IF Gain:Low #Atten: 30 dB pET|P MMNNN
ot Ofeot08 B MKr2 2.442 00 GHZ Auto Tune
10 dBidiv__Ref 20.80 dBm 10.27 dBm
-og 7 2
0.8 CenterFreq
b 500 2.441000000 GHz
-8.20
9z StartFreq
82 = 2436000000 GHz
-39.2
-49.2 - ]
92 StopFreq
2.446000000 GHz
-69.2
Center 2.441000 GHz Span 10.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
| I S R A N N I R - [ Man
1 N f 2.44100 GHz 1058 dBm
2| N f 2.44200 GHz 1027 dBm
3 Freq Offset
. OHz
6
7
8
g
10
11 2
< bl
IMSG STATUS

Channel 78 (2480MHz)

Agilent Spectrum Analyzer - Swept SA

! RF o0 Q ALIGMAUTOD 10:56:21 AM Mar 22, 2019 Fi
[Center Freq 2.480000000 GHz | Avg Type: Log-Pur TReCE[12345 6 requency
PNO: Wide 50 Trig: Free Run THPE| 1M Wbt
I IFGain:Low #Atten: 30 dB DETIF NN NN N
ot Oeton a8 Mkr1 2.479 00 GHZ Auto Tune
10 dBidiv__Ref 20.80 dBm 11.44 dBm
Log '1 5
108 : Center Freq|
0.800 2.480000000 GHz
920
2 Start Freq||
292 2475000000 GHz|
-39.2
-49.2
5a Stop Freq)|
2.485000000 GHz|
-B3.2
Center 2.480000 GHz Span 10.00 MHz CF Step
| Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz|
| I R A W futo Man
1 N f 2.479 00 GHz 11.44 dBm
2[ N f 2.480 00 GHz 11.45 dBm
3 Freq Offset,
: 0Hz
[
7
8
9
10
1 3
< >
MSG STATUS
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Product Al Camera
Test Item Channel Separation
Test Site No.3 OATS
Test Mode Mode 2: Transmit - 3Mbps (8DPSK)
Measurement Limit | Limit of (2/3)*20dB
Frequency
Channel No. Level ) Result
(MHz) (kHz) Bandwidth (kHz)
(kHz)

00 2402 1000 >25 kHz 866.0 Pass

39 2441 1000 >25 kHz 866.0 Pass

78 2480 1000 >25 kHz 870.0 Pass
NOTE: The 20dB Bandwidth is refer to section 10.

Channel 00 (2402MHz)

Agilent Spectrum Analyzer - Swept SA
( RF S0g  AC INT REF ALIGNAUTO 11:05:00 AM Mar 22, 2019

|Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TRACE[12345 6 Frequency
PNO: Wide 0 Trig: Free Run TYPE| M Wittt
IFGain:Low #Atten: 30 dB DETIP MMM NN
o Offeot08 b Mkr2 2.403 00 GHZ Auto Tune
10 dBidiv__ Ref 20.80 dBm 9.05 dBm
-og 7 2
0.8 CenterFreq
o.600 2.402000000 GHz
-8.20
182 StartFreq
292 2397000000 GHz
-39.2
-49.2
a2 Stop Freq
s 2.407000000 GHz
Center 2.402000 GHz Span 10.00 MHZ CF Step
Res BW 100 kHz #/BW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz,
e e e e ol Man
N f 2.402 00 GHz 8.98 dBm
N f 240300 GHz 9.05 dBm
3 Freq Offset
4 0Hz
6
7
8
9
10
11 -
< >
IMSG STATUS
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Channel 39 (2441MHz)

Agilent Spectrum Analyzer - Swept SA
( RF Son  AC INT REF ALIGNAUTO 11:14:12 AM Mar 22, 2019

|Center Freq 2.441000000 GHz | . Avg Type: Log-Pwr RACE1G3456 Frequency
PHO: Wide 0 Trig: Free Run THRE | IV Wikttt
IF Gain:Low #Atten: 30 dB pET|P MMNNN
ot Ofeot08 B MKr2 2.442 00 GHZ Auto Tune
10 dBidiv_ Ref 20.80 dBm 8.36 dBm
-og 7 %

0.8 CenterFreq
500 2.441000000 GHz
-8.20
9z StartFreq
82 2436000000 GHz
-39.2
-49.2
92 StopFreq

2446000000 GHz
-69.2
Center 2.441000 GHz Span 10.00 MHZ CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz
S A I - N R N T~ |2 Man
1]f 2.441 00 GHz 822 dBm
1 f 2.44200 GHz 836 dBm
Freq Offset
0Hz
< > =
IMSG STATUS

Channel 78 (2480MHz)

Agilent Spectrum Analyzer - Swept SA

! RF o0 Q ALIGMAUTOD 11:21:12 AM Mar 22, 2019 Fi
[Center Freq 2.480000000 GHz | Avg Type: Log-Pur TReCE[12345 6 requency
PNO: Wide 50 Trig: Free Run THPE| 1M Wbt
I IFGain:Low #Atten: 30 dB DETIF NN NN N
ot Oeton a8 Mkr1 2.479 00 GHZ Auto Tune
10 dBidiv_ Ref 20.80 dBm 9.58 dBm
Leg 'y 2
108 Center Freq|
0.600 2.480000000 GHz
920
2 Start Freq||
2 2.475000000 GHz
-39.2
-49.2 ks
5a Stop Freq)|
2485000000 GHz
-B3.2
Center 2.480000 GHz Span 10.00 MHz CF Step
| Res BW 100 kHz #VBW 100 kHz #Sweep 500.0 ms (1001 pts) 1.000000 MHz|
| - T T e puto Man
N f 2.479 00 GHz 958 dBm
2| N f 2.480 00 GHz 958 dBm
3 Freq Offset,
: 0Hz
6
7
g
9
10
11 a
< >
MSG STATUS
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9. Dwell Time

9.1. Test Setup

RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter

9.2. Limit

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a period of

0.4 seconds multiplied by the number of hopping channels employed.

9.3. Test Procedure

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA
00-705 for compliance to FCC 47CFR 15.247 requirements.

9.4. Uncertainty

* 25msec
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9.5.

Product
Test Item
Test Site
Test Mode

Al Camera
Dwell Time
No.3 OATS

Test Result of Dwell Time

Mode 1: Transmit - 1Mbps (GFSK) (Channel 00,39,78 —DHS5)

Frequency Tnll;rel Stll? t Hopping of | Sweep time | Dwell Time Limit Result
(MHz) (msg) Number (ms) (Sec) (Sec)
2402 2.880 107 31600 0.308160 0.4 Pass
2441 2.880 95 31600 0.273600 0.4 Pass
2480 2.890 100 31600 0.289000 0.4 Pass

Dwell time =

Time slot length*Hopping of number

Sweep time= 79 Channel * 0.4

CH 00 Time Interval between hops

CH 00 Transmission Time

Veriah Specir Ao Swrgt S -uuT m— T==lc
WL ; : it I R & w0z WL ; : st MiG & (TR
enter Freq 2.402000000 GHz ] Avg Type: Log P B enter Freq 2.402000000 GHz | Trig Delay-1.000 s Avg Type: Legi-Pwr ice Fracueney
= B PR Cinas o= Trg: Free Run AogiHold: 111 = B PhG Tant - T Wideo
B Gain:Low SAten: 20 dB BGain:Low Atten: 30 dB NN
Auto Tune ) Auto Tune
Ref Offs0t 0.8 08 Rel Offsot 0.8 0 Mkr1 970.0 psj
10dsidv  Ref 10.80 dBm 10 aBidiv__Ref 20.80 dBm 11.49 dBm|
-ou od 1 7287
| Center Freq | '°% | Center Freq
i 0 2 GHz | o T 2 GHz|
| e
| StartFreq TR StartFreq
4 1l Ll ! i GHz
LTI ULTIE '
. i A 4 A i StopFreq :: bt A A IR StopFreq
| || || | ||| " | m 2402000000 GHzil * 2402000000 GHz,
32 ! ! i P
| || || ”l | " | m CF Step|J{Center 2402000000 GHz an 0 Hz CF Step|
| || ] | || 1,000 kHz| s BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms [10111 Ill!! 1.000000 MHz|
| | Man| Man|
i N Sh0um. 114548
3 | | | | | | | Freqomsedf 5411 ' A Freq Offset!
0 O ACA O OO AR
B 1P TV P YL AT e Il B
i 1l 1
IR, PSRN N |
[Center 2.402000000 GHz Span 0 Hz .
Res BW 1.0 kHz #VBW 3.0 kHz m:p 31605 :1001 pts, I Y
CH39 Time Interval between hops CH 39Transmission Time
Veriah Specir Ao Swrgt S -uuT - m— T==lc
KL - T AT & Q3 035% KL 3 T i 0 AT & 030122 pul
enter Freq 2.441000000 GHz ] Aorg Typa: Log-Pwr ™ By enter Freq 2.441000000 GHz | Tria Delay-1.000 s Ava Type: Log-Pwr i5s| Frequency
= B PR Cinas o= Trg: Free Run AogiHold: 111 = B TG Tant = Tg: Videa .
B Cain:Low SAten: 20 dB G Low Atten: 30 o8 oaT{P MHNN N
Auto Tune Auto Tune
Aot 1050 aom Feef Offsat 0.6 08 AMkr2 2.880 ma
10 s Ref 10.80 dBm 10 aBidiv__Ref 20.80 dBm 0.03 dBj}
i o1
Center Freq | '°% Center Freq
o 2.441000000 GHz/fff o0 2441000000 GHz
"
startFreqffl - LT StartFreq
1 crzill 7 GHz]
| W1 3
sroprreaf " [ 2 T po—
| 2.441000000 GH | 2441000000 GHz
82
| CF Step|flcenter 2.441000000 GHz an 0 Hz CF Step|
| 1,000 kHz| s BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms [10111 pts)| 1.000000 MHz|
auto Man| - Man|
2 2&;.1%1.- J]ALd!nLI
. | FreqOffset S E— ——— FreqOffset
e | OHz OHz
1

Res BW 1.0 kHz

[Center 2.441000000 GHz

#VBW 3.0 kHz

Span 0 Hzi

Sweep 31.60 s (1001 pts
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CH 78 Time Interval between hops

CH 78 Transmission Time

ekt S FyTy WWHE\ T==lc
E 5 044 I W " : st [T
- i . : 2z : Frequancy
Avg Ty ; & q ¥ T 1.000 A L £]
anier Center Freq 12 ﬂﬁﬁl‘ﬁﬂ'ﬁﬁf&ﬂ PR Lo enter Freq z,ﬂiﬁﬁﬁﬂ'ﬁﬁﬁ_ﬁﬂs’_“ﬁ_ ] o tsectomms A TYpeLog rur
inion * shnen. 2008 " W Gain:Low Atten: 30 o8 oL
Auto Tune ey Auto Tune
Mkr1 970.0 psj
Ref Offset 0.6 0B Ref Offset 0.6 08
o qaiav_Ref 10.80 dBm 10 dmidie  Ref 20.80 dBm 12.04 dBm
T °q TRAT
| 108; T Center Freg
i 0 800 GHz|
520
42
i StartFreq
Gz
| "
et S e T L T StopFreg
| 2.480000000 GHz|
82
Span 0 Hz CF Step
Sweep 10.00 ms (1001 pls! 1.000000 MHz|
(WE | ) &=
U | il G700 s 12.04 dBm|
a2 i1 -0
| | | | || 1 mn | ey Freq Offset,
. 0 Hz|

BRI 1 l‘” L
LB A D AT

[Center 2480000000 GHz

Res BW 1.0 kHz #VBW 3.0 kHz

| I|| |
Al

Span 0 Hz

Sweep 31.60 s mm pts

------

—

Note:

The dwell times of the packet type of DH1, DH3, and DHS are tested. Only the worst case is shown on the

report.
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Product Al Camera
Test Item Dwell Time
Test Site No.3 OATS

Test Mode

Mode 2: Transmit - 3Mbps (8DPSK) (Channel 00,39,78 —DHSY)

Frequency Tl?ellel stll(l)t Hopping of | Sweep time | Dwell Time Limit Result
(MHz) (msg) Number (ms) (Sec) (Sec)
2402 2.890 101 31600 0.291890 0.4 Pass
2441 2.890 113 31600 0.326570 0.4 Pass
2480 2.890 105 31600 0.303450 0.4 Pass

Dwell time =

Time slot length*Hopping of number

Sweep time= 79 Channel * 0.4

CH 00 Time Interval between hops CH 00 Transmission Time

[y -uuT - m— T==lc
i ; ; it i i ; ; st o o
enter Freq 2.402000000 GHz ] Avg Type: Log P B enter Freq 2.402000000 GHz | Trig Delay-1.000 s Avg Type: Legi-Pwr o] Frequency
= B PR Cinas o= Trg: Free Run AogiHold: 111 = B PhG Tant - T Wideo .
BFGain:Low SAten: 20 dB B Gain:Low Atten: 30 o8 a
Auto Tune Auto Tune
Ref Offset 08 48 Ref Offset 08 48 AMkr2 2.850 "“5
10dsidv  Ref 10.80 dBm 10 didiv nar 20.80 dBm 0.42 dBj!
Log ] oot
| Center Freq il '°* ¥ Center Freq)
oo 2 Grz/fih o 2 GHe
b
o T Start Freq
82 GHz|
| |2 1
o2
|| AR m o e palad T L StopFreq
2402000000 GHz
]
i | | enter 2402000000 GHz Span 0 Hz CF Step|
[ |l l | s BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts)| 1.000000 MHz|
Man|
il i -
i 570.0 1s] dem|
| [l |] 11N [l dRe O P
L || W I | ’
VL LI YR
1|
i L R LA I
Cznher 2.402000000 GHz pai .
Res BW 1.0 kHz #VBW 3.0 kHz Sweep 31.60 s (1001 pts I i
CH39 Time Interval between hops CH 39Transmission Time
[y -uuT - m— T==lc
enter Freq 2.441000000 GHz ] Avg Type: Log P B enter Freq 2.441000000 GHz | Trig Delay-1.000 s Avg Type: Legi-Pwr Fracueney
= B PR Cinas o= Trg: Free Run AogiHold: 111 = B PhG Tant - T Wideo
BFGain:Low SAten: 20 dB B Gain:Low Atten: 30 o8
Auto Tune Auto Tune
Ref Offset 08 08 Ref Offset 08 68
10dBidiv  Ref 10.80 dBm 10 dBidiv__Ref 20.80 dBm
Log og —ET
Center Freq§l '°* - Center Freq)
000 2.441000000 GHz (i s 2441000000 GHz
b
startFreqfl T StartFreq
4 " 4 n " crizlf 7 GHz|
| a2
| 02 A 1
=ttt 1 r - stopFreqlff "™ Lk & e " StopFreq
| ‘ 2.241000000 GH; 2.441000000 GHz
83 1
l ! cF step|flcenter 2441000000 GHz an 0 Hz CF Step)
I 1,000 kHz| s BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms [10111 pts)| 1.000000 MHz|
Man|
i R k il S7000usl 8.0 dBm|
i | | B I—1 1 (TR T) FreqOffset
e ] 2| OHz
) | !
i bl |
iCenter 2.441000000 GHz Span 0 Hz .
Res BW 1.0 kHz #VBW 3.0 kHz Sweep 31.60 s (1001 pts)| I i
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CH 78 Time Interval between hops

CH 78 Transmission Time

mmm == wm E=—ry e
i M AT 9536 KL Q30015 M Mar IS5, 2019
onlar Center Freq 7o 2.480000000 ¢ éﬂ EEN ok ‘L?P-' v Fescumey enter Freq zh‘ﬁmu‘nm ________ ",:: Dby 1000 Ava Type: Log Pt o= FEXET Freguney
nion  oAten. 248 T T A s it ittt
Auto Tune Auto Tune
RefOffset05 dB Ref Offset 08 48 AMkr2 2.850 m
1o sy _Ref 10.80 dBm 10 gidy_Ref 70.80 dBm -0.27 d
T 241
Center Freql§l '°~ ' I Center Freq
.80 GHz{i w0 I 2 GHz|
520
220
startFreqffl IN\.'.L-‘.I StartFreq
Gzl 7 I || 240000000 aa
B2
i L L1 . | : ol
o — StopFreq M LT ST b L T -y Stop Freg
2480000000 GHz il * * 2480000000 GHz,
JHH -
| ||| | CF Step|flcenter 2.480000000 GHz an 0 Hz CF Step
| ||| ' | | 1000 iz fIRes BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms :ﬂm pts)f| 1000000 Mz
Man| Man|
gty H 700 1] 10.01dBm)|
2 | | | I | || | | | | | q L — — Freq Offset
R L |l| il
792 —
o M AL LA P A |
TL.J Md.ltlm li Ll[.l' )\ .| | il | L I
[Center 2480000000 GHz Span 0 Hz
Res BW 1.0 kHz #VBW 3.0 kHz B*!ep 31.60s |1nn| pis] I;‘
st una Iu:v stars

Note:

The dwell times of the packet type of DH1, DH3, and DHS are tested. Only the worst case is shown on the

report.

Page: 71 of 77



Report No.: 1930148R-RFUSP01V00

D DEKRA

10.

10.1.

10.2.

10.3.

10.4.

Occupied Bandwidth
Test Setup
RF Cable
FUT 1
SMA
Connecter

Limits
N/A

Test Procedure

Spectrum

Analyzer

The EUT was setup to ANSI C63.4, 2014; tested to FHSS test procedure of FCC Public Notice DA

00-705 for compliance to FCC 47CFR 15.247 requirements.

Uncertainty

* 283Hz
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10.5.

Test Result of Occupied Bandwidth

Product Al Camera

Test [tem Occupied Bandwidth Data

Test Site No.3 OATS

Test Mode Mode 1: Transmit - 1Mbps (GFSK)

Channel No. Fr(el\c/lllgil)cy Measur(in}qle;r)lt Level Requ(ilgc;lzidimit Result
00 2402 948 -- NA
39 2441 942 -- NA
78 2480 936 -- NA

Figure Channel 00:

Agilent Spectrum Analyzer - Swept SA

(l RF S0Q  AC INT REF ALIGM AUTO 10:45:435 AM Mar 22, 2019
[Center Freq 2.402000000 GHz | Avg Type: Log-Pwr micEliz3ess |  reduency
PNO: Wide Trig: Free Run THRE M b
| IFGain:Low #Atten: 30 dB pET|F NN NNN
o Offest0 b Mkr2 2.401 535 GHZ Auto Tune
10 dBidiv__Ref 20.80 dBm -10.93 dBm
Log 1
o8 Center Freq|]
0 600 5 3 2.402000000 GHz
820 . 1067 domfl
ez StartFreq||
82 2.400500000 GHz
=382
-49.2
. Stop Freq||
! 2.403500000 GHz
-69.2
Center 2.402000 GHz Span 3.000 MHz| CF Step
| Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts) 300,000 kHz
| 5 S S A N T N2 N I T~ [ Man
1 N f 2.402 015 GHz 9.33 dBm
2l N f 2401535 GHz -10.93 dBm
3[ N f 2.402 483 GHz -10.90 dBm Freq Offset
4 0Hz
)
9
10
11 a
< >
MSG STATUS
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Figure Channel 39:
T RF S0 AC THT REF ALIGN AUTO 10:53:32 AMMar22, 2019 | _ |
|Center Freq 2.441000000 GHz | Avg Type: Log-Pwr WA 23456 Frequency
PNO: Wide 0 1rig: Free Run TYPE |11 kyifubi
IFGain:Low #Atten: 30 dB peET|P NMNKN
ot OTeet 08 d MKr2 2.440 541 GHZ Auto Tune
10 dBidiv__Ref 20.80 dBm -10.79 dBm
Log 1
108 CenterFreq
0500 % 3 2.441000000 GHz
-8.20 A0 7A dF
1 StartFreq
2 2.439500000 GHz
-39.2
qazle -
92 StopFreq
2442500000 GHz
-69.2
Center 2.441000 GHz Span 3.000 MHz] CF Step
Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts) 300,000 kHz
| S F SR N N I~ [ Man
N f 2.441 015 GHz 9.24dBm
2l N f 2.440541 GHz -10.79 dBm
3N f 2.441 483 GHz -11.12 dBm FreqOffset
4 0Hz
5
8
7
)
)
10
1 a
< >

=
7]
]

STATUS

Figure Channel 78:

Agilent Spectrum Analyzer - Swept SA

(I RF S0Q A INT REF ALIGH SUTOD 100223 AMMar22, 2019 | |
[Center Freq 2.480000000 GHz | Avg Type: Log-Pwr mi[lzaasg|  Freauency
PNO: Wide Cp0 1'9: Free Run TYPE M kbt
| IFGain:Low #Atten: 30 dB DET|P NN NN N
ot Offet08 db Mkr2 2.479 541 GHZ Auto Tune
10 dBidiv__Ref 20.80 dBm -10.07 dBm
Log T
e CenterFreq||
0.800 9 7 2.480000000 GHz
920 . -9.96 Bl
5 StartFreq||
282 2.478500000 GHz
-38.2
-482
32 Stop Freq||
2.481500000 GHz
-B9.2
Center 2.480000 GHz Span 3.000 MHZ CF Step
| Res BW 30 kHz #/BW 100 kHz Sweep #Swp) 3.200 ms (1001 pts) 300.000 kHz,
|o=E of x [ v ] FNCTION [ FUNCTION W Auto Man
f 2.480 009 GHz 10.04 dBm
2l N f 2.479 541 GHz 1007 dBm
3[ N f 2.480 477 GHz -10.58 dBm Freq Offset
: 0 Hz|
6
7
8
9
10
1 -
< b
MSG STATUS
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Product Al Camera

Test [tem Occupied Bandwidth Data

Test Site No.3 OATS

Test Mode Mode 2: Transmit - 3Mbps (§8DPSK) (2402MHz)

Frequency Measurement Level Required Limit

Channel No. (MHz) (kHz) (kHz) Result
00 2402 1299 - NA
39 2441 1299 - NA
78 2480 1305 -- NA

Agilent Spectrum Analyzer - Swept SA

Figure Channel 00:

(l RF ALIGM AUTO 11:11:01 aMMar22, 200 [ |
[Center Freq 2.402000000 GHz | Avg Type: Log-Pwr micEliz3ess |  requency
PNO: Wide Trig: Free Run THPE | birhffehfst
| IFGain:Low #Atten: 30 dB pET|F NN NNN
o Offest0 b MKr2 2.401 349 GHZ Auto Tune
10 dBidiv _ Ref 20.80 dBm -12.57 dBm
Log J’ 1
s i CenterFreq||
0.a00 5 3 2.402000000 GHz
820 ’ B
ez StartFreq||
282 2.400500000 GHz
=382
-49.2
92 Stop Freq||
! 2.403500000 GHz
-69.2
Center 2.402000 GHz Span 3.000 MHz| CF Step
| Res BW 30 kHz #VBW 100 kHz Sweep #Swp) 3.200 ms (1001 pts) 300,000 kHz
I [ v | FUNCTION | FUNCTIONWIDTH FUNCTION VALUE Auto Man
1/ N f 2,402 012 GHz 7.75 dBm
2l N f 2,401 349 GHz 1257 dBm
3] N f 2,402 648 GHz 1244 dBm Freq Offset
4 0Hz
3
9
10
1 3
< >
MSG STATUS
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Figure Channel 39:
7 RF S0G  AC TMT REF BLIGN EUTO 11:17:01 AM Mar 22,2019 | _ |
|Center Freq 2.441000000 GHz | Avg Type: Log-Pwr WicE[loaesg |  Freauency
PNO: Wide 0 1rig: Free Run TYPE |11 kyifubi
IFGain:Low #Atten: 30 dB CET|P NN NN
ot OTeet 08 d MKr2 2.440 349 GHZ Auto Tune
10 dBidiv _ Ref 20,80 dBm -13.76 dBm
Log 1
108 CenterFreq
000 . LY 2.441000000 GHz
2 3
820 . REALE L |
1 StartFreq
2 2.439500000 GHz
-39.2 —
-49.2
92 StopFreq
2.442500000 GHz
-69.2
Center 2.441000 GHz Span 3.000 MHz] CF Step
Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts) 300.000 kHz
| S A L3 N R~ [ Man
N f 2.441 012 GHz 8.90 dBm
2| N f 2.440 349 GHz -13.76 dBm
3| N f 2.441 648 GHz -13.21 dBm Freq Offset
4 0Hz
5
]
7
8
9
10
11 v
< >

=
7]
]

STATUS

Figure Channel 78:

Agilent Spectrum Analyzer - Swept SA

( RF 508 AC INT REF ALIGNAUTO 11:29:14 AM Mar 22, 2019
[Center Freq 2.480000000 GHz | Avg Type: Log-Pwr mak[lzaasg| Freauency
PNO: Wide Cp0 1'9: Free Run THPE |1 il
| IFGain:Low #Atten: 30 dB DET|P NN NN N
ot Offet08 db MKr2 2.479 346 GHZ Auto Tune
10dBidiv  Ref 20,80 dBm -12.46 dBm
Log {f 1
e ; CenterFreq||
0.800 = 2.480000000 GHz
2 3
920 . 402
5 StartFreq||
2 2.478500000 GHz
=392
-492
32 Stop Freq||
2.481500000 GHz
-B9.2
Center 2.480000 GHz Span 3.000 MHZ CF Step
| Res BW 30 kHz #/BW 100 kHz Sweep #Swp) 3.200 ms (1001 pts) 300.000 kHz,
| = S I S F A N1 TR NI Auto Man
f 2480012 GHz 8.18 dBm
2 N f 2.479 346 GHz -12.46 dBm
3| N f 2.480651 GHz 1202 dBm Freq Offset
4 0 Hz
8
7
8
9
10
11 v
< >
MSG STATUS
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11. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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