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Report No.: PTC19121000701E-FCO01

1 TEST RESULT CERTIFICATION
Applicant’s name . Lasko Products LLC.
Address : 820 Lincoln Avenue,West Chester,PA19380,USA

Manufacture's name : Kunshan Hung Hsing Electric Co., Ltd.

Address : NO.78 > Yuan Feng Road, Yushan Town, Kunshan, City, Jiangsu,
China

Product name : YF200 Outdoor Fan

Model name : YF200

Standards . FCC CFRA47 Part 15 Section 15.247

Test procedure . ANSI C63.10:2013

Test Date : Dec. 29, 2019 to Jan. 2, 2020

Date of Issue : Jan. 3, 2020

Test Result . Pass

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

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

Test Engineer:

i W
[ep |0

Leo Yang / Engineer

o4

Chris Du / Manager

Technical Manager:
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2 Test Summary

Test Items Test Requirement Result
15.205(a)

Radiated Spurious Emissions 15.209 PASS
15.247(d)

Band edge 1:23;22; PASS

Conduct Emission 15.207 PASS

20dB Bandwidth 15.247(a)(1) PASS

Maximum Peak Output Power 15.247(b)(1) PASS

Frequency Separation 15.247(a)(1) PASS

Number of Hopping Frequency 15.247(a)(1)(iii) PASS

Dwell time 15.247(a)(1)(iii) PASS

Antenna Requirement 15.203 PASS
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3 Test Site

Precise Testing & Certification (Guangdong) Co., Ltd.

Address: Building 1, No. 6, Tongxin Road, Dongcheng Street, Dongguan, Guangdong, China
FCC Registration Number: 790290

A2LA Certificate No.: 4408.01

IC Registration Number: 12191A-1
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4 General Information

4.1 General Description of E.U.T.

Report No.: PTC19121000701E-FCO01

Product Name

'YF200 Outdoor Fan

Model Name

'YF200

Bluetooth Version

BT 5.0Br+Edr

Operating frequency

2402-2480MHz

Additional model name

N/A

Numbers of Channel

79 channels For DSS
40 channels For DTS

Antenna Type

PCB Antenna

Antenna Gain

0 dBi

Type of Modulation

GFSK, M/4-DQPSK,8DPSK For DSS
GFSK, For DTS

Power supply

AC 120V/60Hz

Hardware Version

N/A

Software Version

V2.0
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4.2 Test Mode

The EUT has been tested under its typical operating condition. Pre-defined engineering program for
regulatory testing used to control the EUT for staying in continuous transmitting. Only the worst case data
were reported.

The EUT has been associated with peripherals pursuant to ANSI C63.10-2013 and configuration operated in
a manner tended to maximize its emission characteristics in a typical application. Frequency range
investigated: radiation (9 KHz to the 10th harmonics of the highest fundamental frequency or to 40 GHz,
whichever is lower).

The EUT has been tested under TX operating condition.

This EUT is a FHSS system, were conducted to determine the final configuration from all possible
combinations. We use software control the EUT, Let EUT hopping on and transmit with highest power, all the
modes GFSK, N/4-DQPSK, 8DPSK have been tested. 79 Channels are provided by EUT. The 3 channels of
lower, medium and higher were chosen for test.

Channel List:

Channel Frz\q;lll{iezr;cy Channel Fre(?vll.ll_ei;)cy Channel Fre(?vllﬁg)cy Channel Fre(ﬂ/ll.ll_elg)cy
0 2402 1 2403 2 2404 3 2405
4 2406 5 2407 6 2408 7 2409
8 2410 9 2411 10 2412 11 2413
12 2414 13 2415 14 2416 15 2417
16 2418 17 2419 18 2420 19 2421
20 2422 21 2423 22 2424 23 2425
24 2426 25 2427 26 2428 27 2429
28 2430 29 2431 30 2432 31 2433
32 2434 33 2435 34 2436 35 2437
36 2438 37 2439 38 2440 39 2441
40 2442 41 2443 42 2444 43 2445
44 2446 45 2447 46 2448 47 2449
48 2450 49 2451 50 2452 51 2453
52 2454 53 2455 54 2456 55 2457
56 2458 57 2459 58 2460 59 2461
60 2462 61 2463 62 2464 63 2465
64 2466 65 2467 66 2468 67 2469
68 2470 69 2471 70 2472 71 2473
72 2474 73 2475 74 2476 75 2477
76 2478 77 2479 78 2480 - -
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Channel Frequency(MHz)
0 2402
39 2441
78 2480
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5 Equipment During Test

5.1 Equipments List

RF Conducted Test

Report No.: PTC19121000701E-FCO01

Na_me of Manufacturer Model Serial No. Characteristics [Calibration Due
Equipment
MXG Signal
Agilent N9020A SER MY5111038 10Hz-30GHz Aug. 21, 2020
Analyzer
Coaxial Cable CDS 79254 46107086 10Hz-30GHz Aug. 21, 2020
Power Meter Anritsu ML2495A 0949003 300MHz-40GHz | Aug. 28, 2020
Power Sensor Anritsu MA2411B 0917017 300MHz-40GHz | Aug. 28, 2020

Remark: The temporary antenna connector is soldered on the PCB board in order to perform conducted

tests and this temporary antenna connector is listed in the equipment list.

Radiated Emissions

Er(::::?n:i\t Manufacturer Model Serial No. Characteristics | Calibration Due
EMI Test Receiver | Rohde&Schwarz ESCI 101417 9KHz3GHZ | puq. 28, 2020
Loop Antenna Schwarzbeck | FMZB 1519 012 9 KHz -30MHz | Aug. 28,2020
Bilog Antenna | SCHWARZBECK | VULBR160 | g1g0.3355 | 25MHZ:2GHZ | auq 22 2020
Prﬁf;ﬂ'gfgy()'ow SCHWARZBECK | BBV 9475 | grus o01s | M2 10HZ | Aug. 21,2020
Cable Schwarzbeck PLF-100 549489 OKHz-3GHz | Aug. 21,2020
Spectrum Analyzer Agilent E4407B MY45109572 | 9KHz-40GHz Aug. 28, 2020
Hom Antenna | SCHWARZBECK | g450p 9120D-1246 | 1GHz-18GHz | Apr. 13,2020
Power Amplifier LUNAREM | LNA1G18-40 | J10100000081 | 1GHz-26.5GHz | Aug- 21,2020
Horn Antenna SCHWARZBECK | pgHA 9170 9170-181 14GHz-40GHz | Apr. 13, 2020
Amplifier SCHWARZBECK | BBV 9721 9701005 | 18GHz-40GHz | Aug. 21, 2020
Cable H+S CBL-26 N/A 1GHz-26.5GHz | Aug- 21, 2020
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RF Cable R&S R204 R21X 1GHz-40GHz Aug. 21, 2020

Conducted Emissions

Name of Equipment| Manufacturer Model Serial No. Characteristics Calilg):‘aetion
EMI Test Receiver | Rohde&Schwarz | ESCI 101417 9KHz-3GHz | Aug. 28, 2020
Artificial Mains | p 1 qegSchwarz | ENV216 102453 9KHz-300MHz | Aug. 21, 2020
Network
A”i,‘:il‘gg:, (')\flfins Rohde&Schwarz | ENV216 101342 9KHz-300MHz | Aug. 21, 2020
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5.2 Measurement Uncertainty

Report No

.. PTC19121000701E-FCO01

Parameter Uncertainty
RF output power, conducted +1.0dB
Power Spectral Density, conducted +2.2dB
Radio Frequency +1x10%
Bandwidth +1.5x10°%
Time +2%

Duty Cycle +2%
Temperature +1°C
Humidity 5%

DC and low frequency voltages +3%
Conducted Emissions (150kHz~30MHz) +3.64dB
Radiated Emission(30MHz~1GHz) +5.03dB
Radiated Emission(1GHz~25GHz) +4.74dB
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5.3 Description of Support Units

Report No.: PTC19121000701E-FCO01

Equipment

Model No.

Series No.

Adapter

N/A

N/A
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6 Conducted Emission

Test Requirement: . FCC CFR 47 Part 15 Section 15.207

Test Method: . ANSI C63.10:2013

Test Result: . PASS

Frequency Range: . 150kHz to 30MHz

Class/Severity: . Class B

Detector: . Peak for pre-scan (9kHz Resolution Bandwidth)

6.1 E.U.T. Operation
Operating Environment :

Temperature: . 23.2°C
Humidity: . 51%RH
Atmospheric Pressure: . 101.12 kPa
Test Voltage . AC 120V/60Hz

6.2 EUT Setup

The conducted emission tests were performed using the setup accordance with the ANSI C63.10: 2013

Report No.: PTC19121000701E-FCO01

0.4m
€ mmm e >|
o~ EUT Receiver |—{ PC System
1 [ A_
0.8m,
10.8m
~¥ i
LISN '
| i
= U 1 \4

:50Q2 Terminator
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Report No.: PTC19121000701E-FCO01

6.3 Test SET-UP (Block Diagram of Configuration)

Test Receiver

AC Mains

T— L.L.S.N EUT

6.4 Measurement Procedure:

1. The EUT was placed on a table, which is 0.8m above ground plane.
2. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

3. Repeat above procedures until all frequency measured was complete.

6.5 Conducted Emission Limit

Conducted Emission

Frequency(MHz) Quasi-peak Average
0.15-0.5 66-56 56-46
0.5-5.0 56 46
5.0-30.0 60 50

Note:
1. The lower limit shall apply at the transition frequencies

2.The limit decreases in line with the logarithm of the frequency in the range of 0.15 to 0.50MHz.

6.6 Measurement Description

The maximised peak emissions from the EUT was scanned and measured for both the Live and
Neutral Lines. Quasi-peak & average measurements were performed if peak emissions were within
6dB of the average limit line.

6.7 Conducted Emission Test Result
Pass

Conducted emission at both 120V & 240V is assessed, and emission at 120V represents the worst

case. All the modulation modes were tested the data of the worst mode (GFSK) are recorded in the
following pages and the others modulation methods do not exceed the limits.
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Line-AC 120V/60Hz

Report No.: PTC19121000701E-FCO01

||| Pk
90
80
70

EL‘IX_

FCC PART15C QP

50

FCC PART15C AV

40 | ' ]
] ] 11
30 - ;
20
0
B L 5 1 2 5 10 20 30
T Frequency (MHz)
Cable  AkMN Beceiver Emission ey
MHa. Freq Loss Factor Reading Lewvel Limit Limit Femark
hiHz (s]=] (s]=] dBuy dBu dBut (o]=]
1. 0186 0.26 57 23.05 32.88 420 -21.32 Average
2. 0.18k 0.26 957 36.09 4R 57 F4.20  -18.28 QF
3. 0.238 0.3z 963 2225 32.20 217 19497 Average
9, 0.238 0.3z 963 35.28 4523 F217  -16.94 ]
g 0.354 0.35 9.7 1457 24 k7 45.87  -24.20 Avarage
B 0.354 0.35 9,71 28.55 38.BR ER.A7 2022 QF
7. 1.303 0.4& 683 12 16.41 45.00 -2959 Average
a. 1.303 0.4E 9.83 2016 3045 EE.00  -2BER QF
g g.062 0.5& 9958 16.74 2727 RO.o0 2273 Avarane
10. 8.0R52 055 5.98 2877 39.30 fO.00  -20.70 )=
11. 159.428 0.41 9.86 20.43 30.70 5000 -19.30 Average
12, 159,428 0.41 9.86 31.45 4173 000 -18.27 QF
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Neutral-AC 120V/60Hz

L Wl L

Report No.: PTC19121000701E-FCO01

100
80
a0
70

anx
|

FCC PART15C QP

FCC PART15C AV

P

40
IINIRETR 1H
L I '._
20 _ B
sol UL FUTISE bt g i ke
0
(L 5 1 2 L 10 20 30
— Frequency (MHz)
Cakle  AMMN  FReceiver Emission Cheer
Mo Freq Loss  Factor Reading  Lewvel Lirnit Lirnit Fermark
kMHz dB cB dBus’ clBut’ dBus’ dB
1. 0178 0.25 954 14.58 24.41 5459  -30.18 Awverage
2. 0178 0.25 958 32.5h 42.38 E459 2221 cF
3. 0.270 0.35 968 13.14 2317 E1.12 -27.95 Awerage
4. 0.270 0.35 9.65 281y a8.20 6112 -22.492 cF
k. 0573 0.43 582 6.35 16.60 46.00 -29.40 Anserane
b. 0.573 0.43 9482 21.39 31.64 FE.00  -24.3R o
7. 0.904 0.45 5984 1.749 12.08 46.00  -33.92 Avarage
a. 0.904 0.45 9.84 18.76 29.05 FE.00  -2B.95 cF
g. 5.869 056 1000 10.05 20.61 RO.00  -29.39 Average
10. 6.669 056 1000 24.08 34.64 G000 -26.36 aF
11. 20.055 0.39 096 16.02 26.37 B0 -23.63 Awerage
12. 20.056 0.39 9.96 29.07 39.42 BO.O0 -20.58 aF
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7 Radiated Spurious Emissions

Test Requirement

Test Method

Test Result
Measurement Distance
Limit

Report No.: PTC19121000701E-FCO01

FCC CFR47 Part 15 Section 15.209 & 15.247
ANSI C63.10:2013

PASS

3m

See the follow table

Field Strength Field Strength Limit at 3m Measurement Dist
Frequency (MHz) Distance
uVv/m uV/m dBuV/m
(m)
0.009 ~ 0.490 2400/F(kHz) 300 10000 * 2400/F (kHz) 20log?400/F(kHz)) - + 80
0.490 ~ 1.705 24000/F(kHz) 30 100 * 24000/F (kHz) 20log(24000/F(kH2)) 4+ 40
1.705 ~ 30 30 30 100 * 30 20log®? +40
30 ~ 88 100 3 100 20log(1%0
88 ~ 216 150 3 150 20log(1%0)
216 ~ 960 200 3 200 20log?%
Above 960 500 3 500 20log®%
7.1 EUT Operation
Operating Environment :
Temperature 23.5°C
Humidity 51.5% RH
Atmospheric Pressure 100.12kPa

Test Voltage

AC 120V/60Hz
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Report No.: PTC19121000701E-FCO01

7.2 Test Setup

The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site

The test setup for emission measurement below 30MHz.

Semi-anechoic 3m Chamber
Turn Table From 0°to 360°

PC Spectrum AMP | | Combining
System Analyzer Network

The test setup for emission measurement from 30 MHz to 1 GHz.

Semi-anechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m
Turn Table From 0°to 360°

Turn Table

PC Spectrum | AMP || Combining
System Analyzer Network
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Report No.: PTC19121000701E-FCO01

The test setup for emission measurement above 1 GHz.

Anechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m

Turn Table From 0°to 360°

1.5m; Turn Table

| Absorbers

; AAAA

l 1
_I__
PC System | | Spectrum Analyzer| | AMP |-  Combining
Network
7.3 Spectrum Analyzer Setup

Spectrum Parameter Setting

Attenuation Auto

1000 MHz

Start Frequency

Stop Frequency

10th carrier harmonic

RB / VB (emission in restricted

1 MHz / 1 MHz for Peak, 1 MHz / 10Hz for Average

band)
Receiver Parameter Setting
Attenuation Auto

Start ~ Stop Frequency

9kHz~150kHz / RB 200Hz for QP

Start ~ Stop Frequency

150kHz~30MHz / RB 9kHz for QP

Start ~ Stop Frequency

30MHz~1000MHz / RB 120kHz for QP
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7.4 Test Procedure
1. The testing follows the guidelines in Spurious Radiated Emissions of ANSI C63.10-2013.

2. Below 1000MHz, The EUT was placed on a turn table which is 0.8m above ground plane. And above
1000MHz, The EUT was placed on a styrofoam table which is 1.5m above ground plane.

3. The EUT was set 3 meters from the interference receiving antenna, which was mounted on the top of a
variable height antenna tower.

4. For each suspected emission, the EUT was arranged to its worst case and then tune the Antenna tower
(From 1m to 4m) and turntable (from 0 degree to 360 degree) to find the maximum reading. A pre-amp
and a high pass filter are used for the test in order to get better signal level to comply with the guidelines.

5. Set to the maximum power setting and enable the EUT transmit continuously.

6. Final measurement (Above 1GHz): The frequency range will be divided into different sub ranges
depending of the frequency range of the used horn antenna. The EMI Receiver set to peak and average
mode and a resolution bandwidth of 1MHz. The measurement will be performed in horizontal and vertical
polarization of the measuring antenna and while rotating the EUT in its vertical axis in the range of 0
degree to 360 degree in order to have the antenna inside the cone of radiation.

7. Test Procedure of measurement (For Above 1GHz):

1) Monitor the frequency range at horizontal polarization and move the antenna over all sides of the EUT(if
necessary move the EUT to another orthogonal axis).

2) Change the antenna polarization and repeat 1) with vertical polarization.
3) Make a hardcopy of the spectrum.

4) Measure the frequency of the detected emissions with a lower span and resolution bandwidth to increase
the accuracy and note the frequency value.

5) Change the analyser mode to Clear/ Write and found the cone of emission.

6) Rotate and move the EUT, so that the measuring distance can be enlarged to 3m and the antenna will be
still inside the cone of emission.

7) Measure the level of the detected frequency with the correct resolution bandwidth, with the antenna
polarization and azimuth and the peak and average detector, which causes the maximum emission.

8) Repeat steps 1) to 7) for the next antenna spot if the EUT is larger than the antenna beamwidth.

7. The radiation measurements are tested under 3-axes(X,Y,Z) position(X denotes lying on the table, Y
denotes side stand and Z denotes vertical stand), After pre-test, It was found that the worse radiation
emission was get at the X position. So the data shown was the X position only.
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7.5 Summary of Test Results

Test Frequency: 9KHz-30MHz

Report No.: PTC19121000701E-FCO01

Freq.
(MHz)

Ant.Pol.
H/V

Emission Level

(dBuV/m)

Limit 3m

(dBuV/m)

Over

(dB)

>20

Note:

The amplitude of spurious emission that is attenuated by more than 20dB below the permissible limit

has no need to be reported.

Distance extrapolation factor =40log(Specific distance/ test distance)( dB);
Limit line=Specific limits(dBuV) + distance extrapolation factor.

Test Frequency: 30MHz ~ 1GHz

Please refer to the following test plots,Low Channel (2402MHz) Worst case GFSK for record:
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Report No.: PTC19121000701E-FCO01

Test plot for Horizontal

S W | W R .
80

70

60
FCC PART15C

50 {

30
20
10
t]i!clill 50 100 200 500 1000
Frequency (MHz)
Cable ANT Receiver FPreamp Emission Over

Mo, Freq Loss Factor Reading Factor Level Lirnit Limit Remark
MHz db dBfm dBuv db dBuv/m dBuvV/m dB

34276 143 1213 3139 29.90 15.05 40.00 -24.95 QP
86.607 3.03 888 338 29.98 15.74 40.00 -24.26 QP

244.232 4.80 1234 3511 308 2e.0v 46.00 -23.93 QP
300.367 516 13.21 35.36 30.32 2b.41 46.00 -1959 QF
360,448 5.48 1443 3385 30.56 23.26 46.00 -22.74 QP
400.432 566 14.81 32.42 30.70 22.19 46.00 -23.81 QP

B KN LGN D o

Remark:Emission Level=Reading+Cable Loss+ANT Factor-AMP Factor
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Report No.: PTC19121000701E-FCO01

Test plot for Vertical
QI v .
70
60 i {
FCC PART15C
50 2 ]
40 : ;‘ S e
30
!. A r
20 ]!
10
30 50 100 200 500 1000
Frequency (MHz)
Cable ANT Receiver Preamp Emission Owver
Mo, Freq Loss Factor Reading Factor Level Limit Lirnit Femark
hMHz dB dB/m  dBuV¥ dB dBuv/m dBuV/m dB

1. 87112 3.03 8.91 4576 29.98 27.72 40.00 -12.28 QaF

2. 118132 353 1158 3927 30.00 24.35 43.50 -19.15 apP

3. 226.099 4.67 11.82 £29.72 e 16.049 46.00 -29.491 aF

4. 404667 bbi 14,97 3176 307 21.64 46.00 -24.36 QF

5. 497677 b.03 1705 3164 30.80 23.82 46.00 -22.18 apP

6. 640611 6.46 1944 2940 31.04 24.26 46.00 -21.74 QP

Remark:Emission Level=Reading+Cable Loss+ANT Factor-AMP Factor
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Test Frequency 1GHz-18GHz

Report No.: PTC19121000701E-FCO01

Low Channel (2402MHz) Worst case GFSK

Detector: Peak Value

Frequency Reading Ant. Cable Pre-Amp. Gain Emission Limit Margin | Polarity
Level Factor Loss (dB) Level
(MHz) (dBuV) (dB/m) (dB) (dBuV/m) (dBuV/m) | (dB) (H/V)
4804 57.43 30.16 6.66 38.32 55.93 74 -18.07 \%
4804 56.98 30.16 6.66 38.32 55.48 74 -18.52 H
7206 58.03 30.22 6.69 38.49 56.45 74 -17.55 Vv
7206 56.97 30.22 6.69 38.49 55.39 74 -18.61 H
9608 57.36 30.59 6.72 39.15 55.52 74 -18.48 \Y,
9608 57.35 30.59 6.72 39.15 55.51 74 -18.49 H
Detector: Average Value
4804 41.16 30.16 6.66 38.32 39.66 54 -14.34 \%
4804 42.03 30.16 6.66 38.32 40.53 54 -13.47 H
7206 42.36 30.22 6.69 38.49 40.78 54 -13.22 Vv
7206 43.26 30.22 6.69 38.49 41.68 54 -12.32 H
9608 42.57 30.59 6.72 39.15 40.73 54 -13.27 Vv
9608 41.45 30.59 6.72 39.15 39.61 54 -14.39 H
Middle Channel (2441MHz) Worst case m/4-DQPSK
Detector: Peak Value
Frequency Reading Ant. Cable Pre-Amp. Gain Emission Limit Margin | Polarity
Level Factor Loss (dB) Level
(MHz) (dBuV) (dB/m) (dB) (dBuV/m) (dBuV/m) | (dB) (H/V)
4882 58.04 30.18 6.68 38.52 56.38 74 -17.62 v
4882 57.54 30.18 6.68 38.52 55.88 74 -18.12 H
7323 57.11 30.22 6.73 39.46 54.6 74 -19.4 v
7323 56.89 30.22 6.73 39.46 54.38 74 -19.62 H
9764 57.78 30.54 6.81 40.71 54.42 74 -19.58 v
9764 58.83 30.54 6.81 40.71 55.47 74 -18.53 H
Detector: Average Value
4882 41.65 30.18 6.68 38.52 39.99 54 -14.01 v
4882 4213 30.18 6.68 38.52 40.47 54 -13.53 H
7323 42.65 30.22 6.73 39.46 40.14 54 -13.86 v
7323 41.72 30.22 6.73 39.46 39.21 54 -14.79 H
9764 43.94 30.54 6.81 40.71 40.58 54 -13.42 \Y,
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9764 | 42.82 | 30.54 | 6.81 | 40.71 39.46 | 54 |-14.54| H |

High Channel (2480MHz) Worst case 8DPSK

Detector: Peak Value

Frequency Reading | Ant. Factor Cable Pre-Amp. Emission Limit Margin Polarity
Level Loss Gain (dB) Level

(MHz) (dBuV) (dB/m) (dB) (dBuV/m) | (dBuV/m) (dB) (H/V)
4960 58.08 30.33 6.75 40.18 54.98 74 -19.02 v
4960 58.65 30.33 6.75 40.18 55.55 74 -18.45 H
7440 59.11 30.34 6.79 41.23 55.01 74 -18.99 v
7440 60.32 30.34 6.79 41.23 56.22 74 -17.78 H
9920 58.93 30.68 6.83 42.17 54.27 74 -19.73 v
9920 59.34 30.68 6.83 42.17 54.68 74 -19.32 H

Detector: Average Value

4960 42.25 30.33 6.75 40.18 39.15 54 -14.85

\Y
4960 43.29 30.33 6.75 40.18 40.19 54 -13.81 H
7440 44.15 30.34 6.79 41.23 40.05 54 -13.95 vV
7440 43.78 30.34 6.79 41.23 39.68 54 -14.32 H
9920 46.41 30.68 6.83 42.17 41.75 54 -12.25 vV
9920 44.54 30.68 6.83 42.17 39.88 54 -14.12 H

Note: 1. The testing has been conformed to 10*2480MHz=24800MHz.

2. All other emissions more than 30dB below the limit.

3. Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Emission Level = Reading + Factor
Margin=Emission Level-Limit
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Spurious Emission in Restricted Band 2310-2390MHz and 2483.5-2500MHz

Bluetooth (GFSK, Pi/4-DQPSK, 8DPSK, Hopping)mode have been tested, and the worst result(GFSK,
Hopping) was report as below

Test Mode: Low Channel 2402MHz
Frequency IF_{:\?edl A;;i?gra ?_22': szstgf Level Limit Over Polarity Test
(MHz) (dBuV) (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) | (dB) H/V Value
2390 50.12 27.38 6.15 36.29 47.36 74 -26.64 H Peak
2390 39.52 27.38 6.15 36.29 36.76 54 -17.24 H Average
2390 50.15 27.43 6.68 36.79 47 47 74 -26.53 \ Peak
2390 39.23 27.43 6.68 36.79 36.55 54 -17.45 \ Average
Test Mode: High Channel 2480MHz
Frequency IF_{:\?edl A;;i?gra ?_22': szstgf Level Limit Over | Polarity Test
(MHz) (dBuY) (dB/m) (dB) (dB) (dBuV/m) | (dBuV/m) | (dB) H/V Value
2483.5 52.65 27.38 6.15 36.29 49.89 74 -24.11 H Peak
2483.5 40.87 27.38 6.15 36.29 38.11 54 -15.89 H Average
2483.5 51.89 27.43 6.68 36.79 49.21 74 -24.79 \ Peak
2483.5 41.03 27.43 6.68 36.79 38.35 54 -15.65 \ Average
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8 CONDUCTED BAND EDGE EMISSION

8.1 REQUIREMENT

According to FCC section 15.247(d), in any 100kHz bandwidth outside the frequency band in
which the spread spectrum or digitally modulated intentional radiator is operating, the radio
frequency power that is produced by the intentional radiator shall be at least 20dB below that in
the 100kHz bandwidth within the band that contains the highest level of the desired power, based
on either an RF conducted or a radiated measurement.

8.2 TEST PROCEDURE

Spectrum Parameter

Setting

Detector

Peak

Start/Stop Frequency

30 MHz to 10th carrier harmonic

RB / VB (emission in restricted band)

100 KHz/300 KHz

Trace-Mode: Max hold
For Band edge
Spectrum Parameter Setting
Detector Peak

Start/Stop Frequency

Lower Band Edge: 2300 — 2403 MHz
Upper Band Edge: 2479 — 2500 MHz

RB / VB (emission in restricted band)

100 KHz/300 KHz

Trace-Mode:

Max hold
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8.3 TEST SETUP

Spectrum Analyzer EUT

1. The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100KHz. The video bandwidth is set to 300KHz.

2. The spectrum from 30MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

8.4 EUT OPERATION CONDITIONS

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

8.5 TEST RESULTS
For Non-Hopping Mode: GFSK
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mr E] I g Tipa: Pun{RMES]
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Raf OFest B d &
R_EI’ Eﬂ.l_:lﬂl ﬂBI‘!‘I

B = S D OB =02 O e

g

Ay Typa: Pur{FMS)
= Trig Fres Run Aol 1001900
BAnen 30 08

Starl Freq 2.470000000 GHz

Raf Oiffest B AR
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/4-DQPSK

BAvg Type Pun{FMS]
PN Fas == TE Free Run AygiHold 1001900
1 e BAnen: 30 I8

Fef Offset 0.4 dB
Ref 30.00 dBm

Start 2.21000 GHz

SVEW 300 kHr

2,402 D25 0 GHz 2410 S0,
00 GHz 34600 dBm |

HA14 48|

ST A4 gBm |

Canter Freq 2520000000 GHz RAig Typa Pwr{FMS)
ML TNO: f == THE Fres Run Aoy po b 1001900
1 il RAnen: 30 i8

Ref OFset 0.8 dB
Rel #0.00 dBm
1

Slop 237000 GHz
Sweap 060 me (R001 ple)

SO0 D25 A GHE
4335000 GHz

£
2
]
i
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8DPSK

Canter Freqg 2. 360000000 GHz
THLE F g == TFI§ P00 RUR
fAnen: 30 0B
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Bhig Type: Pwr{RMS]
AvpiMobd 100000

Rief Offset 0.8 dB
Rel 20.00 dBm

l.-Ifl

E

Slart 221000 GHz

HReg B 100 kbe SVAW 00 kH>

1 [
21
48
| a
5
E
7
a
L

0000000 GHz
VMU b == TG FrRR Run

WG i 1Anen: 3 I8

BAyvg Typic Pwn{FME]
Avgitteld 1007100

Ref Offset 0.8 dB
Refl 20.00 dBm

WM#M | PP T RPN T AP

SVAW 300 k>

2400 R1E S GHE,
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For Hopping Mode: GFSK

Center Freq 2360000000 GHz Bhvg Ty Pur{RME) TRAR
VN F == TEE Fred Rum AvgiHohd: 1001100 e

Raf Offast Bl 4R
Ref #0.00 dBm

i3

5 e 2.52000 7 Fiig Typs: Pwr{RMS)
Center Fre 520000000 GH TrigFreeRim ri-Bloar
RApen: 30 08

Faf Offwat B4 4R

Rel 70.00 dBm

TR AT AR

lrl!-l;hlll”“I”l g

Stop 257000 GHE
Sweep 0,60 mis (B001 prs)
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7 14-DQPSK

Center Freq 2.360000000 GHz By Typa: Pur{RIRS) TRACK
PHO: Damd —+— 1§ Fraes Bum A gk 1007400 e
(G sl vt RAnen: 30 iB T

Ref Offset 0.9 dB
R__E[ ?‘EII:Iﬂ dBm

Blop 241000 GHz
Sweep 9.60 ms (8001 pis

3941 aBm)|
42 dBm

£ !
S037T8 dBm |

2 7 Favg Typa Pwr{FMS)
2.520000000 GHz _ m;"..ﬂ-ﬁ
#Anen: 30 08

Ref Ofset 0.8 dB
Rel 70.00 dBm

\
15

2 s | . 3
LA RO it L

;;m 2ATI00 GHz
[#Res BW 100 khz #VEW 00 kHz

2474 0250 GHz 5471 .G8m|
2483 B0 GHE 56,000 dEm |
500 B0 0 GHz LT A dBm |
2497 000 0 GHz 514087 dBm |

8DPSK
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2.360000000 GHz Biig Tipa Pur{FMG)
- FHO: | = Trig: Frea Rum AygiHold: 1000100
WGl i RArsn: 3 #8

Fef Ofset 0.0 dB
R_!l' 20.00 dBm

. y

|

.' 3
W\HMWLM-MM' I
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1F 1 i L BAtien: 30 §B
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iﬂtﬁ“ﬁ"ﬁ.
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Start 247000 GHz Stop 2.57000 GHz
Ras BW 100 ke #VBW 300 kHz Sweap 0.60 me (B001 pla
1 14730250 GHz
2 2,493 5000 GHz
3 25000000 GHz

] : ! 24850125 GHz .

]
7
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For Conduct spurious emissions: GFSK Low Channel Worstcase mode

Center Freq 1515000000 GHz B Type Pur{RMS) [
FHO: f s == TV Fres Run AvgiHold: 181100
AF U e L e BAuen: 30 88

Ref Ofsat 05 dB
Ref 20,00 cBm

Start 30 MHz ' ' ' Gtop 2,000 GHz |
#Rec BW 100 kHz SVEW 100 kHz Ewaap 284 me (10000 pre)

44.000000000 GHz B g Typa Pwr{RS]
Trig Frea fum AvgiHole 3100
EAtien: 30 08

Raf Ofgat 0.0 48
Ref 20,00 dBm

Start 3,00 GHz ; . Stop 25.00 GHz |
#Rec BW 100 kHz #UBW 100 kM2 Swaap 210 ¢ {20000 pre)f

1/4-DQPSK Low Channel Worstcase mode
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1.515000000 GHz Wkig Type: Pwr{RMS) i
PHO: F o == TE Fred Run Ay giobd 187100 i
IF o L v RAvwen: 30 8

Rl OFast 0.8 48
Refl 2000 dBm

Start 30 MHz Btop 3,000 GHz
#Rez BW 100 kM H#UBW 00 kHz Bwaep 224 ma (10000 pie)

Center Freq 14.000000000 GHz B Tipe Par{RMS)
PHO:f == THE Fres Run Avgola 3100
PR RArnen: 20 48

Ref Ofuet 0.0 48

Ref 20,00 ¢Bm

Start 3,00 GHz Btop 26.00 GHz
#Rec BW 100 kkz FVEW 300 kM2 Bwesp 210 ¢ (20000 pie)

8DPSK Low Channel Worstcase mode
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Cenier Freq 1.5715000000 GHz RAvg Type Pwr{RMS)
TND: b == TP Fraen Run AvgiHebd: 191100
Gl i BAsen 30 I8

Ref Dfzet 06 dB
Ref 20,00 ¢Bm

Start 10 MHz Btop 3.000 GHz
Sweep 284 ms (10000 pis)

#Res BW 100 kHz #VBW 300 kHz

Center Freq 14.000000000 GHz B Tipe Par{RMS)
PHO:f == THE Fres Run AvgolhE 5100
PR RArnen: 20 48

Raf Offsst 0.0 48
Refl 20,00 ¢Bm

Start 3,00 GHz "~ Blop 25.00 GHz
#Res BW 100 kkz EVEW 300 kMz Swesp 210 & (0000 pie)
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9 20 dB Bandwidth Measurement

Test Requirement FCC CFR47 Part 15 Section 15.247

Test Method : ANSI C63.10:2013

9.1 Test Procedure
1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the spectrum;

2. Set the spectrum analyzer: RBW =30kHz, VBW = 100kHz

9.2 Test Result

CHO0 / CH39 / CH78 (GFSK/(1Mbps)Mode)

Test Mode:
Channel number Channel frequency (MHz) Zg(\j/s(i?ﬁgn
00 2402 942
39 2441 938.1
78 2480 942.6
Cartar Frag 2002000000 G Hz Radis Std: Mons

Center Freq 2402000000 GHz
ae.  Trig: Fras Run S gfHold: 100

FGainLow  #Amen: 3 dB Radls Device: BTS

Ref 0ffset0.5 dB
Rel 20,00 dBm

Span 3 MHz
#VEW 100 kHz Sweep J.Ims

Occupled Bandwidth Total Power

871.17 kHz
OBW Power 99.00 %
-20.00 dB

Transmit Freq Error 20,444 kHz
x dB Bandwidth 9420 kHz x di
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Center Freq 2.441000000 GHz Caetar Fraq: 2441000000 GHz Radis Stdi Mens
i 10§ Frae Run MvgHoldzx 10110
HIFGainLewe #hran: 20 4B Radls Devize: BTE

Ref ffsetD 3 dA
Ref 20.00 dBm

Span 3 MHz
Rec BW 20 kHz #VEW 100 kHz Sweaep 1.2 ms

Ocecupled Bandwidth Total Power 15.7 dBm

854.98 kHz

430 kHz QBEW Power 89.00 %
' x dB -20.00 dB

Transmit Freq Error G
» dB Bandwidth a

c Frag: 2480000000 GH Radis Svd: ¥
LAEDUNNNG {3h2 - 'I':i:?;l;\-:iﬂqun nwgﬂ:m:dnnn o okl

FIEGain: Lo BAmen: 30 dR Radla Davie: ATS

Rof 0factD.d dB
Ref 20.00 dBm

Span 3 MHz||
Res BW 30 kHz #VEW 100 kHz Sweep J.Zms

Occupled Bandwidth Total Fower 16.0 dBm
856.20 kHz

Transmit Frogq Error G.4G8 kHz S BYW Powor B0.00 W%

x dB Bandwidth 942,86 kHz x dB =20.00 dB
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Test Mode: CHO00 / CH39 / CH78 (I/4-DQPSK /(2Mbps)Mode)
Channel number Channel frequency (MHz) 20dB Down BW(kHz)
00 2402 1228
39 2441 1226
78 2480 1225

Center Freq 2.402000000 GHz Carter Frag: 2402000000 GHz

M 7 i Fras Run AwegHeld: 0440
WIFGain:Luw #Amen: 30 dB

Ref Offset0 3 dB
ot 2a0l cim

#VEW 100 kHz

Occupled Bandwidth Total Power
1.1691 MHz

Transmit Freq Error 4,006 kHz OEYW Power
x dB Bandwidth 1.228 MHz x dB
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Span 3 MHz||
Sweep J.2ms

9.58 dBm

88.00 %
-20.00 dB




Center Freq 2.441000000 GHz

RIFGainLvwr

wip 10§ Fras Run

#Amen: 3 dB

Ref (ffset0.5 dB
idv_ Ref 20,00 dBm

Center 2441 GHz
ke #WVEW 100 kHz

Occupled Bandwidth Total Power

1.1686 MHz
3.376 kHz QOBW Power
1.226 WMHz x dB

Transmit Freq Error
¥ dB Bandwidth

Center Freq Z2.400000000 GHz
- 1rig: Fras Run

#Amen: 30 dB

HIFGainiLow

Ref 0ffsetD.5 dB
Rer 20,00 dBm

#VEW 100 kHz

Oeccupled Bandwicith Total Power

1.1695 MHz

3.568 kHz QBW Power
1.225 MHz x dB

Transmit Fraq Error
x dB Bandwidth
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Radis Std: Mens
Radls Device: BTS

Bpan 3 MHz
Sweep J.2ms

12.6 dEBm

99,00 %
=20.00 dB

Radis Std: Mens

Radls Devie: BTS

Span 3 MHz|
Sweep J.Zms

12.7 dBm

99.00 %
-20.00 dB
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Test Mode:

CHOO / CH39 / CH78 (8DPSK(3Mbps)Mode)

Channel number Channel frequency (MHz) chw(sﬁgn
00 2402 1258
39 2441 1256
78 2480 1260

q 2.402000000 GHz

FIFGain:Low

Aol HfactD.9 dB
Ref 20.00 dBm

[Center 2.402 GHz
HRes BW 30 kHz

Occupled Bandwidth

Cartar Frag: 2402000000 GHz
w 1rig: Fres Run
Ramen: 30 dB

#VEW 100 KHz

Total Power

1.1719 MHz

Transmit Fraeq Error
x dB Bandwidih

o.745 kHz
1.258 MHz

QOBW Power
= dB
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Sweep J.2ms
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Center Freq 2.441000000 GHz Carter Freg: 2441000000 GHz Radis Std: Mens
e 10 Fras Run B gHold: 1010

HIEGain:L e #Amen: 3 d8 Radls Device: BTS

Rof 0fact0.5 dB
Ref 20.00 dBm

Center 2441 GHz Span 3 MHz
#Res BW 30 kHz #VEW 100 kHz Sweep J.lms

Occupled Bandwidth Total Power 13.4 dBm
1.1599 MHz

Transmit Freq Error 6.054 kHz OBYW Power 98,00 %

» dB Bandwidth 1.2566 MHz x dB =20.00 d8

2. 480000000 GHz Carter Freq: 2480000000 GHz Radis Std: Nona
rw. Trig: Fras Run BoegjHold:s 1010

FIFGain:Luww #Anen: 3 dB Radls Devie: BTS

Ref 0ffset0.9 dB
Ref 20.00 dBfi

Conter 248 CH= Epan 3 MHz|
# #VEW 100 kHz Eweep J.2ms

Occupled Bandwidth Total Power 13.2 dBm
1.1704 MHz

Transmit Freq Error 6.176 kHz QBEW Power 99,00 %

¥ dB Bandwidth 1.260 MHz X dB& =20.00 dB
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10 Maximum Peak Output Power
FCC CFRA47 Part 15 Section 15.247
ANSI C63.10:2013

Test Requirement
Test Method

Test Limit Regulation 15.247 (b)(1), For frequency hopping systems operating in the

2400-2483.5 MHz band eploying at least 75 non-overlapping hopping
channels, and all frequency hopping systems in the 5725-5850 MHz
band: 1 watt (30dBm). For all other frequency hopping systems in the
2400-2483.5 MHz band: 0.125 watts.
Refer to the result “Number of Hopping Frequency” of this document. The
0.125watts (20.97 dBm) limit applies.

10.1Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum.

2. Set the spectrum analyser: RBW = 1.5 MHz. VBW =3MHz. Sweep = auto; Detector Function = Peak.

3. Keep the EUT in transmitting at lowest, medium and highest channel individually. Record the max value.

10.2Test Result

GFSK(1Mbps)
Conducted Output Peak Conducted Output Pass/Fail
Test Frequency Peak Power LIMIT
Channel Power
(MHz) (dBm) (W) (W)
CH00 2402 6.035 0.00401 0.125 Pass
CH39 2441 8.352 0.00684 0.125 Pass
CH78 2480 8.550 0.00716 0.125 Pass
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Rl Offset 0.5 dB
Ref 20.00 dBm

Center 2402000 GHz ) ) B B ~ Span 5.000 MHz
#Res BW 1.5 MH; #VBW 3.0 MHz Sweep 1.07 ms (8001 pts)

(BT ETATLIS

Rl Oifset 0.5 dB

Ref 20.00 dBm

Center 2.441000 GHz Span 3.000 MHz
#Res BW 1.5 MHz #J/BW 3.0 MHz? Sweap 1.07 ms (R001 pts)

L1 EFATLIS
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Foef Offpet 0.3 0B RS B
0 g8l Ref 20.00 dBm

-
:
|

Center £480000 GHz Span 3.000 MHz

#Res BW 1.5 MH: VBN 3.0 MHz Swaeap 1.07 ms (2001 pts)

T EFATLIS

m/4QPSK(2Mbps)
Conducted Output Peak Conducted Output Pass/Fail
Test Frequency Peak Power LIMIT
Channel Power
(MHz) (dBm) (W) (W)

CHO0 2402 3.803 0.00240 0.125 Pass
CH39 2441 6.695 0.00467 0.125 Pass
CH78 2480 6.869 0.00486 0.125 Pass

Page 47 of 74




Report No.: PTC19121000701E-FCO01

Faf Offret 0.8 dB Mkrl 2.40

Ref 20.00 dBm

Center 2402000 GHz
#Res BW 1.5 MH2 #VEW 3.0 MHz

Faf Offset 0.5 dB
Ref 20.00 dBm

Center 2441000 GHz Span 5.000 MHz
#Res BW 1.5 MH:z #YEW 3.0 MiHz Sweep 1.07 ms (D01 pts)

1 Lok ETATLS
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Fof Offset 0.5 dB
Ref 20.00 dBm

#Res BW 1.5 MHz

WG

#J/BW 3.0 MiHz?

Report No.: PTC19121000701E-FCO01

Sweep 1.07 ms (2001 pts)

ETATUS

8DPSK(3Mbps)
Conducted Output Peak Conducted Output Pass/Fail
Test Frequency Peak Power LIMIT
Channel Power
(MHz) (dBm) (W) (W)
CHO00 2402 4.185 0.00262 0.125 Pass
CH39 2441 7.001 0.00501 0.125 Pass
CH78 2480 7.190 0.00524 0.125 Pass
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Fef Offget 0.5 dB
Ref 20.00 dBm

Center 2402000 GHz Span 5.000 MHz
#Res BW 1.5 MHz #/OW 3.0 MHz Sweep 1.07 ms (8001 pts)

WEs ETATUS

Rof Offset 0.5 dB
10 dSidi Rel Z0.00 gBm

||

e

Center 441000 GHz Span 5.000 MH_Z.
#Res BW 1.5 MH: #VEW 3.0 MHz Sweep 1.07 ms (8001 pts)

W ETATUS
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Mikrd * A80 00
Raf Offcet 0.5 dB Mkr1 2.480 0O

Ref 20.00 dBm

Cartar 240000 SH= Span 5000 MHx
#Res BW 1.5 MHz #YBW 3.0 MHz Sweep 1.07 ms (8001 pts)

LR SFATLS
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11 Hopping Channel Separation

Test Requirement . FCC CFR47 Part 15 Section 15.247
Test Method : ANSI C63.10:2013
Test Limit . Regulation 15.247(a)(1) 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. Alternatively, frequency hopping systems operating in the
2400-2483.5MHz band may have hopping channel carrier frequencies
that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of
the hopping channel, whichever is greater, provided the systems
operate with an output power no greater than 1W.

Test Mode : Hopping

11.1 Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum.

2. Set the spectrum analyzer: RBW = 30KHz. VBW = 100KHz, Span = 4.0MHz. Sweep = auto;
Detector Function = Peak. Trace = Max hold.

3. Allow the trace to stabilize. Use the marker-delta function to determine the separation between the
peaks of the adjacent channels. The limit is specified in one of the subparagraphs of this Section
Submit this plot.
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11.2 Test Result
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Test Mode:

CHO0 / CH39 / CH78 (GFSK(1Mbps) Mode)

Channel Separation Read Separation Limit
Channel number
frequency (MHz) Value (kHz) 20dB Down BW(kHz)
00 2402 1000 >628.0
39 2441 998 >625.4
78 2480 960 >628.4

Center 2.441500 GHz _
#Res BW 30 kHz

Ref 10.00 dBm

~ Span 2.000 MHz

#/BW 100 kHz Sweep 2.133 ms (1001 pts)

Iusn
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Marker 1 A 998.000000 kHz Avg Type: Log-Pur

PNO: Wide (o 17ig: FreeRun Awvg|Held:>100M00

IF Gain:Low Arten: 20 dBE

|
_J
|
|
|
|

Center 2.441500 GHz
#Res BW 30 kHz #VBW 100 kHz

MEG ETATUS

Marker 1 A 960.000000 kHz ; Avg Type: Log-Pwr
PG Wide g 17i0: Free Run Avg|Hold:=1001100

1F Gain:Low Atten: 20 dB

Center 2.441500 GHz
#Res BW 30 kHz #/BW 100 kHz Sweep 2.133 ms (1001 pts)

MO0 BTATUR
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Test Mode:

CHOO / CH39 / CH78 (11/4-DQPSK(2Mbps) Mode)

Ch Channel frequency Separation Read Separation Limit
annel number (MHz) Value (kHz)
2/3 20dB Down BW(kHz)
00 2402 1016 >818.7
39 2441 1042 >817.3
78 2480 1012 >816.7

Marker 1 A 1.016000000 MHz Avg Type: Leg-Pwr 'r-'=lx_:lz _
i

PNO: Wide g Trig: Free Run Avg|Hold:=100/100
IFGain:Low Atten: 20 dB

AMKr1 1.016 MHz
Ref 10.00 dBm _ _ l'l.ﬁf.'.'-'.'i dB

| - — — . - - | . - . -
ICenter 2.441500 GHz Span 2.000 MHz
#VYBW 100 kHz Sweep 2.133 ms {1001 pts)

BTATUS
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Marker 1 A 1.042000000 MHz . Avg Type: Log-Pwr
PNO; Wide Ly Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 20 dB

Ref 10.00 dBm

#VEW 100 kHz Sweep 2.133 ms (1001 pis)

II'K'EL'i ETATUS

Marker 1 A 1.012000000 MHz _ Avg Type: Leg-Pur
PND: Witde |y Trig: Free Run Avg|Hold:=100/100
IFGain:Low Atten: 20 dB

Ref 10.00 dBm

" Span 2.000 MHz
#VBW 100 kHz Sweep 2.133 ms (1001 pts)

(CETE STATUS
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Test Mode: Mode)

CHO0 / CH39 / CH78 (8DPSK(3Mbps

Channel Separation Read Separation Limit
Channel number
frequency (MHz) | Value (kHz) 2/3 20dB Down BW(kHz)
00 2402 974 >838.7
39 2441 1014 >837.3
8 2480 980 >840.0

Marker 1 A 974.000000 kHz

PND: Wide Ly

IFGain:Low

Ref 10.00 dBm

Center 2441500 GHz
#Res BW 30 kHz #VBW 100 kHz

Avg Type: Log-Pwr

Arten: 20 dB

s Trig: Free Run Avg|Held:>100M00

" Span 2.000 MHz

Sweep 2.133 ms (1041 pts)

Iusn
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Marker 1 A 1.014000000 MHz Avg Type: Log-Pwr
PNO: Wide Ly Trig: Free Run Avg|Hold:=100/100

IFGain:Low Atten: 20 dB

AMkr1 1.014 MH
Ref 10.00 dBm 0.143 dB

Zz
Res BW 30 kHz #VBW 100 kHz Sweep 2.133 ms (1001 pis)
|r.=-_=u STATUS
Marker 1 A 980.000000 kHz Avg Type: Log-Pwr TRACE
N e Trig: Free Run Avg|Hold:>100/100 VP ¥

IFGain:I.u: ™ Arten: 20 dB DE
AMkr1 980 kHz
Ref 10.00 dBm -3.312 dB

#VBW 100 kHz Sweep 2.133ms (1001 pts)

I"‘-‘-‘r= STATUS
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12 Number of Hopping Frequency

Test Requirement
Test Method
Test Limit

Test Mode

12.1 Test Procedure

FCC CFRA47 Part 15 Section 15.247
ANSI C63.10:2013

Regulation 15.247 (a)(1)(iii) Frequency hopping systems in the 2400-
2483.5 MHz band shall use at least 15 channels.
Hopping(GFSK)

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the

spectrum.

2. Set the spectrum analyzer: RBW = 300KHz. VBW = 300KHz. Sweep = auto; Detector Function = Peak.

Trace = Max hold.

3. Allow the trace to stabilize. It may prove necessary to break the span up to sections. in order to clearly
show all of the hopping frequencies. The limit is specified in one of the subparagraphs of  this Section.
4. Set the spectrum analyzer: Start Frequency = 2.4GHz, Stop Frequency = 2.483GHz. Sweep=auto;

12.2 Test Result

Channel Number Limit

79

Center Freq 2.441750000 GHz #Avg Typs: PwriRh3) '*-_-:*p;'-

PRO: Fag =—we- 1rg: Fras Run AvgHeld: 100/M80
IFGaimLw #hven: 3 4B

= iR e G

Rel Ofeet 0.9 dE
Raf 20.00 dBm

Stop 248350 GH=z
#VBW 300 kHz Sweep 3.00 ms (001 pts)

FuCHICN TURCTRaN W TH

FURILTICH ALl

271 MHz (&)  2331dE
M 992 GHz | 2012 dBm_
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13 Dwell Time

Test Requirement . FCC CFR47 Part 15 Section 15.247
Test Method :  ANSI C63.10:2013
Test Limit . Regulation 15.247(a)(1)(iii) Frequency hopping systems in the 2400-

2483.5 MHz band shall use at least 15 channels. 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.

Test Mode . The worst case(GFSK) was recorded

13.1 Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum.

2. Set spectrum analyzer span = 0. Centred on a hopping channel;

3. Set RBW = 1MHz and VBW = 3MHz.Sweep = as necessary to capture the entire dwell time per hopping
channel. Set the EUT for DH5, DH3 and DH1 packet transmitting.

4. Use the marker-delta function to determine the dwell time. If this value varies with different modes of

operation (e.g.. data rate. modulation format. etc.). repeat this test for each variation. The limit is specified in
one of the subparagraphs of this Section. Submit this plot(s).

13.2 Test Result

Test Mode: GFSK(1Mbps)
Length of Result
Mode Packet transmissions (sec) Limit (sec)
time(sec)
DH1 0.411 0.132 0.4
DH3 1.666 0.267 04
DH5 2914 0.311 0.4
GFSK Note:
The test period= 0.4 Second/channel * 79 channel = 31.6s
Calculation Formula: Dwell time=Ton time per hop*Hopping numbers*Period
For Example:
DH1 time slot=0.411*(1600/(2*79))*31.6=132ms
DH3 time slot=1.666*(1600/(4*79))*31.6=267ms
DHS5 time slot=2.9140*(1600/(6*79))*31.6=311ms
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Cantar Fraqy 2.441000000 GHz 7 #Ava Typs: ParRMS) H__H.
PHC: East —we- 101§ Fras Run Pf
IFGiin RAman: 3 4B e

iLew

Ref 20.00 dBm

L]

B.pnn b Hz
Sweep 4.000 ms (2001 pis)

MR MIDE TRC S0 : k FLETION FURETEOH %0 TH FURICTIOH VALUL |

2.441000000 GHz
PHO: Eagt = 1rig Fras Run

IF G Low BAmen: 3 dB

Een:ter 7.441000000 GHz E-r.tan 0 Hz
#YEW 3.0 MHz Sweep B.000 ms (8001 pis)

MR WIDE ERC 52 [ [ FLUCTION TUKE JOTH FRIET |
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Center Freq 2.441000000 GHz #Avy Typa: PwrRMS) T

PHO: Eagt —ae- 1rig: Fras Run
IFGalnLaw Bémen: M d0 e

1= Ref 20.00 dBm

Eenﬁ:r 2441000000 GHz Span 0 Hz
Res BW 1.0 MHz #WEBW 3.0 MHz Eweep 10.13 ms (E0D1 pts)

TUKCTEON WO TH FURICTICH WAL
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14 Antenna Requirement

14.1 Antenna Requirement

For intentional device, according to FCC 47 CFR Section 15.203, an intentional
radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. And according to FCC 47 CFR
Section 15.247 (b), if transmitting antennas of directional gain greater than 6dBi are
used, the power shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6dBi.

14.2 Result

The EUT’S antenna, permanent attached antenna, is PCB Antenna. The antenna’s
gain is 0dBi and meets the requirement.
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Radiated Spurioé Emissions
From 3‘OMHz-1 000MHz
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Test frequency from Above 1GHz
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16 EUT PHOTOS
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*THE END REPORT*****
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