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Report No.: FCC022022-1002RF5

RF TEST REPORT

FCC ID: 2AZRW-YLLEDQAP

According to

47 CFR FCC Part 15, Subpart C(Section 15.247)

ANSI C63.10:2013

Equipment :  Remote Control Bulb

Model No. . YL-QP-APP-01

Trademark s

Product No. . 20220310003198

Applicant . Dong Guan Ya Li Electric Appliance Co., Ltd.

Add

THE FIVE STREET JINQIANLING JITIGANG HUANGJIANG
TOWN,DONGGUAN CITY, GUANGDONG 523000 CHINA

The test result referred exclusively to the presented test model /sample.

Without written approval of TIRT Inc. the test report shall not reproduced
except in full.

Test Date: 2022.03.09-2022.04.29

Receipt date: 2022.03.09

Lab: Beijing TIRT Technology Service Co.,Ltd Shenzhen
: 101, 3 # Factory Building, Gongjin Electronics Shatin Community, Kengzi Street,
Pingshan District, Shenzhen, China
TEL: +86-0755-27087573
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History of this test report

Original Report Issue Date: 2022.05.25
® No additional attachment

O Additional attachments were issued following record

Attachment No. Issue Date Description
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1. General Information

1.1 Applicant

Dong Guan Ya Li Electric Appliance Co., Ltd.

THE FIVE STREET JINQIANLING JITIGANG HUANGJIANG TOWN,DONGGUAN CITY,
GUANGDONG 523000 CHINA

1.2 Manufacturer

Dong Guan Ya Li Electric Appliance Co., Ltd.

THE FIVE STREET JINQIANLING JITIGANG HUANGJIANG TOWN,DONGGUAN CITY,
GUANGDONG 523000 CHINA

1.3 Factory

Dong Guan Ya Li Electric Appliance Co., Ltd.

THE FIVE STREET JINQIANLING JITIGANG HUANGJIANG TOWN,DONGGUAN CITY,
GUANGDONG 523000 CHINA

1.4 Basic Description of Equipment Under Test

ltems Description
Equipment Name Remote Control Bulb
Model Number YL-QP-APP-01
Trademark /

Power Supply Input:120Vac,60Hz
Operating Temperature -40~105C

EUT Stage O Product Unit @ Final-Sample
Radio Type BLE

Modulation Type GFSK

Frequency Range 2402-2480 MHz
Data Rate 1 Mbps

Number of Operated Channel 40
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40 channels are provided for BLE(1M)

Channel No. Frequency (MHz) Channel No. Frequency
0 2402 20 2442
1 2404 21 2444
2 2406 22 2446
3 2408 23 2448
4 2410 24 2450
5 2412 25 2452
6 2414 26 2454
7 2416 27 2456
8 2418 28 2458
9 2420 29 2460
10 2422 30 2462
11 2424 31 2464
12 2426 32 2466
13 2428 33 2468
14 2430 34 2470
15 2432 35 2472
16 2434 36 2474
17 2436 37 2476
18 2438 38 2478
19 2440 39 2480
1.5 Antenna Information
Ant. Brand Model Name | Antenna Type Connector Gain (dBi)
1 N/A N/A PCB N/A 1.9
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2. Summary of Test Results

2.1 Summary of Test Items

47 CFR FCC Part 15, Subpart C (Section 15.247)

Test item FCC Clause Results Remarks
AC Power Conducted Emission 15.207 Pass Meet the requirement of the limit
Radiated Emission and Band | 15.205/15.209
Pass Meet the requirement of the limit
Edge Measurement /15.247(d)
Conducted Band Edge 15.247(d) Pass Meet the requirement of the limit
6dB Bandwidth 15.247(a)(2) Pass Meet the requirement of the limit
Conducted Power 15.247(b) Pass Meet the requirement of the limit
Power Spectral Density 15.247(e) Pass Meet the requirement of the limit
The EUT has one internal antenna
arrangement for BLE which was
permanently attached and the
Antenna Requirements 15.203 Compliance |antenna gain is 1.9 dBi, Impedance

is 50Q fulfill the requirement of this

section. Please refer to the product

photos.

Note: NA denotes Not Applicable in this part

2.2 Application of Standard

47 CFR FCC Part 15, Subpart C (Section 15.247)

KDB 558074 D01 DTS Meas Guidance v04

ANSI| C63.10:2013
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2.3 Test Instruments

: : Calibrated

No. Equipment Manufacturer Type No. Serial No. until
1 EMI Receiver Rohde&Schwarz ESCI 1166.5950.03 2022/11/16
2 AMN Rohde&Schwarz ENV216 3560.6550.05 2022/11/09
3 AMN Schwarzbeck NSLK8127 #829 2022/11/09
4 FCS R NRE | Rohde&Schwarz | RP-X1 \ 2022/11/18
5 FCS R NRE | Rohde&sSchwarz | Sapre sm \ 2022/11/09
6 EMI Receiver Rohde&Schwarz ESR7 102013 2022/11/09
7 Spectrum analyzer | Rohde&Schwarz FSV30 103741 2022/11/09
8 Spectrum analyzer KEYSIGHT N9010A-44 | MY51440158 2022/11/09

VULB
9 Integral Antenna Schwarzbeck VULB 9163 9163-361 2022/11/09
BBHA BBHA 9120D

10 Integral Antenna Schwarzbeck 9120D 1201 2022/11/09
11 Integral Antenna Schwarzbeck BBHA 9170 9170#685 2022/11/09
12 Preamplifier cD systems Inc | ~A7 23995 | 85060000 2022/11/09
13 Preamplifier Schwarzbeck BBV9721 9721-019 2022/11/09
14 Preamplifier emci EMEoL204 980417 2022/11/09
15 | FCSREINRE | Rohdeaschwarz | AP-X1 \ 2022/11/09
16 Spectrum Analyzer Agilent N9010A MY52221119 2022/11/09
17 PowerL(J:rﬁllectlon Tonscend JS0806-2 188060134 2022/09/12

1g | Tonscend Test Tonscend 2.6.77.0518 NA NA

System
19 | Temp&Humidity Anymetre JR900 NA 2022/11/03
Recorder
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2.4 Test Mode and Channel

Frequency Range : 2402-2480 MHz

Test Iltems Mode Data Rate Channel Antenna
AC Power Conducted Emission BLE(1M) 1Mbps 19 1
Radiated Emission and Band Edge
BLE(1M) 1 Mbps 01/19/39 1
Measurement
Conducted Band Edge BLE(1M) 1 Mbps 01/19/39 1
6dB Bandwidth BLE(1M) 1 Mbps 01/19/39 1
Conducted Power BLE(1M) 1 Mbps 01/19/39 1
Power Spectral Density BLE(1M) 1 Mbps 01/19/39 1
2.5 Test Condition
Applicable to Environmental conditions Input Power Tested by
AC Power Conducted Emission 24.6°C, 56 % RH 120Vac, 60Hz Stone Tang
Radiated Emission and Band Edge
24.2°C, 55 % RH 120Vac, 60Hz Stone Tang
Measurement
Conducted Band Edge 24.6°C, 56 % RH 120Vac, 60Hz Stone Tang
6dB Bandwidth 24.6°C, 56 % RH 120Vac, 60Hz Stone Tang
Conducted Power 24.6°C, 56 % RH 120Vac, 60Hz Stone Tang
Power Spectral Density 24.6°C, 56 % RH 120Vac, 60Hz Stone Tang
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2.6 Duty Cycle of Test Signal

If duty cycle is = 98 %, duty factor is not required.
If duty cycle is < 98 %, duty factor shall be considered.

So all the duty factor of other test mode shall be considered.

Transmission Transmission Duty Cycle Duty
TestMode Antenna Channel : :
Duration [ms] Period [ms] [%] Factor
2402 0.42 0.62 67.74 1.69
BLE_1M Antl 2440 0.42 0.63 66.67 1.76
2480 0.42 0.62 67.74 1.69

BLE_1M_Antl_2402
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BLE_1M_Ant1l_2480
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2.7 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests

performed on the EUT.

This uncertainty represents an expanded uncertainty expressed at approximately the 95%

confidence level using a coverage factor of k=2.

Uncertainty

Parameter Uncertainty
Occupied Channel Bandwidth +142.12 KHz
RF power conducted +0.74 dB
RF power radiated +3.25dB
Conduction Emissions(150kHz~30MHz) +3.1dB
Spurious emissions, radiated (9KHz~30MH2z) +4.2dB
Spurious emissions, radiated (30MHz~1GHz) +4.6dB
Spurious emissions, radiated (1GHz ~ 18GHz) +4.9dB
Humidity +4.6%
Temperature +0.7°C
Time +1.25%

2.8 Test Location

Company:

Beijing TIRT Technology Service Co.,Ltd Shenzhen

Address:

101, 3 # Factory Building, Gongjin Electronics Shatin Community,
Kengzi Street, Pingshan District, Shenzhen, China

CNAS Registration Number: | CNAS L14158

A2LA Registration Number 6049.01

Telephone:

+86-0755-27087573

2.9 Deviation from Standards

None

2.10 Abnormalities from Standard Conditions

None
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3. Test Procedure And Results

3.1 AC Power Line Conducted Emission

3.1.1 Limit
Maximum RF Line Voltage
Frequency Quasi-Peak Level Average Level
dB(nV) dB(nVv)
150kHz ~ 500kHz 66 ~ 56* 56 ~ 46*
500kHz ~ 5MHz 56 46
5MHz ~ 30MHz 60 50

Notes: 1. * Decreasing linearly with logarithm of frequency.
2. The lower limit shall apply at the transition frequencies.

3.1.2 Test Peripherals

Support Equipment
No. Equipment Brand Name Model Name Remarks
1 Record PC Lenovo M4500T NA
2 Control PC Lenovo M4500T NA

3.1.3 Test Procedure

Test Method
@ Conducted Measurement ‘ORadiated Measurement
Test Channels
OLowest, Middle and Highest Channel ‘OLowest and Highest Channel
Environmental conditions
@®Normal ‘ONormal and Extreme
Note:@:Test O:No Test

a) The EUT was placed 0.4 meters from the conducting wall of the shielded room with EUT being
connected to the power mains through a line impedance stabilization network (LISN). Other
support units were connected to the power mains through another LISN. The two LISNs provide
50 ohm/ 50uH of coupling impedance for the measuring instrument.

b) Both lines of the power mains connected to the EUT were checked for maximum conducted
interference.

c) The frequency range from 150kHz to 30MHz was searched. Emission levels under (Limit - 20dB)
was not recorded.
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Vertical Reference Ground Plane

40 cm EUT Test Receiver

80 cm

LISN =

L Horizontal Reference Ground Plane
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~—

Note:
1. Correct Factor = LISN Factor + Cable Loss + Pulse Limiter Factor, the value was added to Original
Receiver Reading by the software automatically.
2. Measurement = Reading + Correct Factor.
3.  Over = Measurement - Limit
150kHz~30MHz Test mode: BLE(1M) | Test Channel:19
Line

100.0 dBu¥Y

FCC Part15 Clazs B Conduction[QP]

FCC Part15 Class B Conduction[AYE]

50

1 ,'WM«W' peak
WMMMW"W‘Y“'}"fW""“‘“‘“”FWNW*W“F“*'MWMW .‘wwf.;_,‘ AVG

0.0

0.150 0.5 (MHz) 5 30.000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit  Over
MHz dBuV dB dBuv dBuV dB Detector ~ Comment
1* 0.2580 40.68 19.53 60.21 61.50 -1.29 QP
2 0.2580 24.32 19.53 43.85 5150 -7.65 AVG
3 0.3260 38.39 19.52 57.91 50.55 -1.64 QP
4 0.3260 23.98 19.52 43.50 4955 -6.05 AVG
5 0.4300 33.13 19.53 52.66 57.25  -4.59 QP
6 0.4300 21.09 19.53 40.62 4725 -6.63 AVG
7 0.5500 28.74 19.53 48.27 56.00 -7.73 QP
8 0.5500 12.35 19.53 31.88 46.00 -1412 AVG
9 1.0140 21.66 19.66 41.32 56.00 -14.68 QP
10 1.0140 11.65 19.66 31.31 46.00 -1469 AVG
11 1.1180 20.39 19.69 40.08 56.00 -15.92 QP
12 1.1180 1297 19.69 32.66 46.00 -13.34 AVG
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150kHz~30MHz

Test mode: BLE(1M) |

Test Channel:19

100.0 dBu¥

Neutral

0.0

FCC Part15 Class B Conduction(QP)

FCC Part15 Class B Conduction[&AVG]

MWWWMWWMW%W.%_ Aty oo {AVE

0.150 05 (MHz) 5 30.000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit ~ Over
MHz dBuV dB dBuV dBuV dB Detector ~ Comment

1 0.1685 36.65 19.70 56.35 65.03 -8.68 QP

2 0.1685 25.35 19.70 45.05 55.03 -9.98 AVG

3 0.2220 34.65 19.70 54.35 62.74 -8.39 QP

4 0.2220 24.15 19.70 43.85 52.74 -883 AVG

5* 0.4940 30.13 19.74 49.87 56.10 -6.23 QP

6 0.4940 18.36 19.74 38.10 4610 -8.00 AVG

7 0.5980 26.65 19.76 46.41 56.00 -9.59 QP

8 0.5980 16.65 19.76 36.41 46.00 -959 AVG

9 0.6820 25.35 19.79 45.14 56.00 -10.86 QP

10 0.6820 15.31 19.79 35.10 46.00 -10.90 AVG

11 0.7500 24.16 19.80 43.96 56.00 -12.04 QP

12 0.7500 12.68 19.80 32.48 46.00 -13.52 AVG
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3.2 Radiated Emission and Band Edge
3.2.1 Limit

Radiated emissions which fall in the restricted bands must comply with the radiated emission
limits specified as below table. Other emissions shall be at least 20dB below the highest level of the
desired power:

Frequency Distance Field Strength Limit
(MHz) Meters(m) uVv/m dB(uV)/m
0.009 - 0.49 300 2400/F(kHz) -
0.490 —1.705 30 24000/F(kHz) -
1.705-30 30 30 -
30~88 3 100 40.0
88~216 3 150 43.5
216~960 3 200 46.0
960~1000 3 500 54.0
Above 1000 3 74.0 dB(uV)/m (Peak)
54.0 dB(uV)/m (Average)

Note: (1) Emission level dBuV = 20 log Emission level uV/m
(2) The smaller limit shall apply at the cross point between two frequency bands.
(3) Distance is the distance in meters between the measuring instrument, antenna and the
closest point of any part of the device or system.

3.2.2 Test Peripherals

Support Equipment
No. Equipment Brand Name Model Name Remarks
1 Record PC Lenovo M4500T NA
2 Control PC Lenovo M4500T NA

3.2.3 Test Procedure

Test Method
OConducted Measurement ‘ORadiated Measurement
Test Channels
@ Lowest, Middle and Highest Channel ‘O Lowest and Highest Channel
Environmental conditions
@ Normal ‘ONormaI and Extreme
Note:@:Test O:No Test

a) The measuring distance of 3 m shall be used for measurements. The EUT was placed on the
top of a rotating table 0.8 meter above the ground at a 3 meter semi-anechoic chamber. The
table was rotated 360 degrees to determine the position of the highest radiation.(below 1 GHz)
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b) The measuring distance of 3 m or 1.5m shall be used for measurements. The EUT was placed
on the top of a rotating table 1.5 meter above the ground at a 3 meter semi-anechoic chamber.
The table was rotated 360 degrees to determine the position of the highest radiation.(above
1GH2)

C) The height of the equipment or of the substitution antenna shall be 0.8m or 1.5m; the height of
the test antenna shall vary between 1 m to 4 m. Both horizontal and vertical polarizations of

the antenna are set to make the measurement.

d) For each suspected emission, the EUT was arranged to its worst case and then the antenna
was tuned to heights find the maximum reading (used Bore sight function).

e) The receiver system was set to peak and average detect function and specified bandwidth
with maximum hold mode when the test frequency is above 1 GHz.

f) The initial step in collecting radiated emission data is a receiver peak detector mode
pre-scanning the measurement frequency range. Significant peaks are then marked and then
Quasi Peak detector mode re-measured.

g) All readings are Peak unless otherwise stated QP in column of Note. Peak denotes that the
Peak reading compliance with the QP Limits and then QP Mode measurement didn‘t perform.
(below 1 GHz)

h) All readings are Peak Mode value unless otherwise stated AVG in column of Note. If the Peak
Mode Measured value compliance with the Peak Limits and lower than AVG Limits, the EUT
shall be deemed to meet both Peak & AVG Limits and then only Peak Mode was measured,
but AVG Mode didn‘t perform. (above 1 GHz)

i) For the actual test configuration, please refer to the related Item -EUT Test Photos.
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3.2.4 Tes

—*

Setup
(A) Radiated Emission Test Set-Up Frequency Below 30 MHz

S ! RX Antenna

Metal Full Soldered Ground Plane

Spectrum Analyzer / Receiver
(B) Radiated Emission Test Set-Up Frequency 30 MHz-1000 MHz

Ground Plane

Receiver | _“{ Amp.
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3.2.5 Test Result
1) Radiated emission: 9KHz-30MHz

The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result which was
20dB lower than the limit line was not reported.

There is a comparison data of both open-field test site and semi-Anechoic chamber, and the result
came out very similar.
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2) Radiated emission: 30MHz-1G

Note:
1. Measurement = Reading + Correct Factor.
2. Over = Measurement - Limit
Below 1G (30MHz~1GHz) | Test mode: BLE_1M Test Channel:19
VERTICAL
72.0 dBuV/m
FCC Class B 3M Radiation
Margin -6 dB
L N
I 4 8
1 % is
22
28
30000 40 50 60 70 80 (MHz) 300 400 500 600 700  1000.000
Reading Correct Measure- o Antenna Table
No. Mk. Freq. Level Factor ment Limit  Over Height Degree
MHz dBuv dB dBuV/m dBuV/m dB Detector cm degree Comment
1 30.1054 13.06 14.21 27.27 40.00 -12.73 QP 100 359
2 82.6482 14.57 14.75 29.32 40.00 -10.68 QP 100 257
3 116.1321 14.87 14.84 29.71 43.50 -13.79 QP 119 0
4 195.1365 11.91 15.61 27.52 43.50 -15.98 QP 200 282
5 214.5143 11.07 15.82 26.89 43.50 -16.61 QP 100 257
6 935.5463 0.62 29.99 30.61 46.00 -15.39 QP 100 187
HORIZONTAL
720 dBuV/m
FCC Class B 3M Radiation
Margin -6 dB [
/I N A
I 56
234
22 N
28
30000 40 50 60 70 80 (MHz) 300 400 500 600 700  1000.000
Reading Correct Measure- o Antenna Table
No. Mk.  Freq.  Level Factor ment Limit ~ Over Height Degree
MHz dBuv dB dBuV/m dBuv/m dB Detector cm degree  Comment
1 77.0505 9.38 12.28 21.66 40.00 -18.34 QP 200 22
2 801.7863 0.68 26.89 27.57 46.00 -1843 QP 100 212
3 842.1296  1.60 27.38 28.98 46.00 -17.02 QP 100 297
4 878.3214  1.04 28.15 2919  46.00 -16.81 QP 200 40
5 9225157 0.95 29.71 30.66 46.00 -15.34 QP 200 275
6 * 955.4381 0.57 30.15 30.72 46.00 -15.28 QP 200 3
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3) Radiated emission: Above 1G

Note:
1. Measurement = Reading + Correct Factor.
2. Over = Measurement - Limit

Above 1G (1GHz~26.5GHz) | Test mode: BLE_1M

Test Channel:0

VERTICAL
Radiated Emission
7.0 dBuV/m
FCC Part 15.247 PEAK
FOC Pat 15 247 AV
1
®
47
%
-3
1000.000 355000  6100.00  B650.00 1120000 13750.00 1630000 186850.00  21400.00 ZE500.00 MHz
Reading Correct Measure- . Antenna Table
No. Mk. Freg. Level Factor ment Limit  Over Height Degree
MHz dBuv dB dBuV/m dBu\im dB Detector em degree  Comment
1 T7987.000 4647 5.64 52.11 7400 -21.89 peak
2" 7989.817 33.08 5.64 38.72 54.00 -1528 AVG
HORIZONTA
Radiated Emission
970  dBuVim
FCC Part 15.247 PEAK
FOC Part 15 247 AV
2
a7 X
%
-3
1000000 355000 610000  B650.00  11200.00 1375000 16300.00 18650.00  21400.00 ZB500.00 MHz
Reading Correct Measure- o Antenna Table
No. Mk. Freq. Level Factor ment Limit  Over Height Degree
MHz dBuV/ dB dBuVim dBu\im dB Detecter em degree  Cemment
1* 6733924 3143 364 35.07 54.00 -18.93 AVG
2 6737.500 44.07 3.64 47.71 74.00 -26.29 peak
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Above 1G (1GHz~26.5GHz)

| Test mode: BLE_1M

| Test Channel:19

VERTICAL
Radiated Emission
97.0  dBuV/m
FCC Pait 15.247 PEAK
ﬁ FOC Part 15 247 AY
47
X
-3
1000.000 355000  6100.00 865000  11200.00 13750.00 16300.00 18650.00  21400.00 26500.00 MHz
Reading Comect Measure- Antenna Table
No. Mk. Freg. Level Factor ment Limit ~ Over Height Degree
MHz dBu\/ dB dBu\im dBu\im dB Detector em degree  Comment
1*  9717.743 3265 B.43 41.08 5400 -12.92 AVG
2 9721.000 47.07 8.43 55.50 74.00 -18.50 peak
HORIZONTA
Radiated Emission
7.0  dBuV/m
FCC Pait 15.247 PEAK
2 FCC Part 15247 AV
x
a7
%
-3
1000.000 3550.00  6100.00 865000 1120000 1375000 16300.00 18850.00  21400.00 26500.00 MHz
Reading Correct Measure- o Antenna Table
No. Mk. Freq. Level Factor ment Limit  Over Height Degree
MHz dBuV dB dBuVim dBu\im dB Detector cm degree  Comment
1* 8214462 32.58 5.97 38.55 54.00 -1545 AVG
2 8216.500 46.64 5.97 52.61 74.00 -21.39 peak
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Above 1G (1GHz~26.5GHz) | Test mode: BLE_1M | Test Channel:39
VERTICAL
Radiated Emission
97.0  dBuV/m
FCC Part 15.247 PEAK
FEC Part 15 247 AY
X
47
2
4
-3
1000.000 3550.00 610000  BGS0.00 1120000 13750.00 16300.00 18850.00  21400.00 Z6500,00 MHz
Reading Correct Measure- Antenna Table
No. Mk. Freg. Level Factor ment Limit ~ Over Height Degree
MHz dBu\/ dB dBuVim dBu\im dB Detector em degree  Comment
1 7004.500 46.42 4.19 5061 74.00 -23.39 peak

2" T094640 32.59 4.19 36.78 54.00 -17.22 AVG

HORIZONTA
Radiated Emission
70 dBuVim
FCC Part 15.247 PEAK
?{ FOC Past 15247 AV
a7
1
X
-3
1000.000 355000  G100.00 865000 1120000 1375000 16300.00 18850.00  21400.00 ZB500.00 MHz
Reading Correct Measure- o Antenna Table
MNo. Mk.  Freq. Level Factor ment Limit  Over Height Degree
MHz dBuV dB dBuVim dBu\im dB Detector cm degree  Comment

1* 10450.850 32.55 8.92 41.47 5400 -1253 AVG
2 10460.500 47.55 8.92 56.47 74.00 -17.53 peak
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4) Radiated Band Edge

Note:
1. Measurement = Reading + Correct Factor.

2. Over = Measurement - Limit

Above 1G (1GHz~26.5GHz) | Test mode: BLE_1M Test Channel:0
VERTICAL

Radiated Emission

1200 dBuV/m

FCC Pait 15.247 PEAK

7n
2 FCC Part 15247 AY

200
2382000 23B6.00  2390.00 239400 239800 240200 240600 241000  2414.00 2422.00 MHz
Reading Cormrect Measure- o Antenna Table
No. Mk. Freq. Level Factor ment Limit  Over Height Degree
MHz dBuV dB dBuV/m dBu\im dB Deatector em degree  Comment

1* 2390.000 49.80 -9.1 4069 54.00 -13.31 AVG
2 2390.000 62.37 -9.1 53.26 74.00 -20.74 peak

HORIZONTA

Radiated Emission

1200 dBuV/m

FCC Pait 15.247 PEAK

20.0
2382000 2386.00 2390.00 2394.00 2398.00 2402.00

2406.00 2410.00 2414.00 242200 MHz

Antenna Table

Reading Comrect Measure- .
Limit  Over Height Degree

No. Mk. Freq. Level Factor ment
dBuV dB dBuMim dBu\im dB Detector cm degree  Comment

MHz
1" 2390.000 51.09 -9.11 41.98 54.00 -12.02 AVG

2 2390.000 63.08 -9.1 53.97 7400 -20.03 peak
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Above 1G (1GHz~26.5GHz) | Test mode: BLE_1M | Test Channel:19

VERTICAL

Radiated Emission
1200 dBuV/m

FCC Pat 15.247 PEAK

70
FIL Part 15.247 AV
X || l ]
, ) .
R
200
2380000 239200 240400 241600 242800 244000 245200  2464.00  2476.00 250000 MHz
Reading Correct Measure- o Antenna Table
No. Mk. Freq. Level Factor ment ~ Limit  Over Height Degree
MHz dBuv dB dBuVim dBuVim dB Detector em degree  Comment
2390.000 47.71 -9.11 3860 54.00 -1540 AVG

2 *  2483.500 48.01 -9.08 3893 54.00 -15.07 AVG
2483.500 58.07 -9.08 4999 7400 -24.01 peak
4 2390.000 60.25 9.1 5114 7400 -22.86 peak

HORIZONTA

Radiated Emission
1200 dBuV/m

FCC Pait 15.247 PEAK

FCC Part 15247 AV
a

P
T
X

2 e A
e —
20.0
2380.000 239200  2408.00 241600  2428.00 244000 245200  2464.00  2476.00 2500.00 MHz
Reading Correct Measure- . Antenna Table
No. Mk. Freq. Level  Factor ment  Limit  Over Height Degree
MHz dBuV dB dBuVim dBulim dB Detector cm degree  Comment
1 2390.000 59.51 -9.11 50.40 74.00 -23.60 peak
2 2390.000 47.72 -9.11 38.61 54.00 -15.39 AVG

2483.500 60.46 -9.08 51.38 7400 -22.62 peak
4 * 2483500 48.02 -9.08 3894 5400 -15068 AVG
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Above 1G (1GHz~26.5GHz) | Test mode: BLE_1M | Test Channel:39

VERTICAL

Radiated Emission

1200 dBuV/m

/\ FCC Part 15.247 PEAK

FCC Part 15247 AV

20.0
Z4EO.000 24E4.00 246800 247200 247600  24B0.00 248400 248800 243200 2500.00 MHz
Reading Correct Measure- o Antenna Table
No. Mk. Freq. Level Factor ment Limit ~ Over Height Degree
MHz dBuV dB dBuVim dBuVim dB Detector cm degree  Comment

1*  2483.500 50.37 -9.08 4129 5400 -12.71 AVG
2 2483.500 60.67 -9.08 51.59  74.00 -22.41 peak

HORIZONTA
Radiated Emission
rn anl ..

FCLC Part 15247 AV

N ]

20.0
4G0.000 2464.00  2468.00 247200 247600 248000 248400 248800 243200 2500.00 MHz
Reading Correct Measure- L Antenna Table
No. Mk. Freg. Level Factor ment Limit  Over Height Degree
MHz dBuV dB dBuim dBu\im dB Detector cm degree  Comment

1*  2483.500 50.71 -9.08 4163 5400 -12.37 AVG
2 2483.500 61.45 -9.08 5237 74.00 -21.63 peak
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3.3 Conducted Band Edge
3.3.1 Limit

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 a
radiated measurement, provided the transmitter demonstrates compliance with the peak Output
Power limits. If the transmitter complies with the Output Power limits based on the use of RMS
averaging over a time interval, as permitted under paragraph (b)(3) of this section, the
attenuation required under this paragraph shall be 30 dB instead of 20 dB. 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)).

3.3.2 Test Peripherals

Support Equipment
No. Equipment Brand Name Model Name Remarks
1 Record PC Lenovo M4500T NA
2 Control PC Lenovo M4500T NA

3.3.3 Test Procedure

Test Method

® Conducted Measurement ‘ORadiated Measurement
Test Channels
O Lowest, Middle and Highest Channel ‘. Lowest and Highest Channel
Environmental conditions
@®Normal ‘ONormal and Extreme

Note:@:Test O:No Test

a) The EUT was directly connected to the spectrum analyzer and antenna output port as show in
the block diagram below.
b) Spectrum Setting as below:

Centre Frequency The centre frequency of the channel under test
RBW 100 kHz

VBW 300 kHz

Frequency span 2 x Nominal Channel Bandwidth

Detector Mode Peak

N dB down 20

Trace Mode Max Hold

Sweep Time Auto Couple
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Allow trace to full stabilize.
C) Use the peak marker function to determine the maximum power level in any 100kHz band

segment within the fundamental EBW.

3.3.4 Test Setup

EUT i |———RF cable—» l-_:l

LAN ——0c

Spectrum
Analyzer

Record PC

EUT Control
PC - e
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TestMode Antenna ChName Channel RefLevel[dBm] Result[dBm] Limit[dBm] Verdict
Low 2402 5.85 -41.12 <-14.15 PASS
BLE_1M Antl -
High 2480 4.24 -44.76 <-15.76 PASS

BLE_1M_Antl_Low 2402

Agilent Spectrum Analyzer - Swept SA
o -

I RF 500 DC 3
Center Freq 2.352500000 GHz . #Rvg Type: RMS Frequency
PHO: Fast —»— 1rig: Free Run Avg|Hold: 300300
IFGain:Low #Atten: 20 dB

Auto Tune,
Offset 183 Mkr5 2,399 750 G
o150 o

Center Freq
2352500000 GHz

| EEE———]
StartFreq
2300000000 GHz

4 R (o

Jq\u—-»l¢lrL.'-vm*v.-\Ja‘n'n'»'h{-t\u.m-mt_-l}—-«,nkl«lr‘l‘nl-‘\v"tb.d’-f}«*’!‘rJh"."‘“i\,«'—ﬂ.. "
StopFreq

2.405000000 GHz
Stop 2.40500 GHz CFst
ep
#VBW 300 kHz Sweep 10.1 ms (1001 pts) o i
X i3 FUNCTION FUNCTION WIDTH FUNCTION YALUE Auto Man
2.390 000 GHz 47591 dBm
Greies

7 ¢lBi
2.399 750 GHz 41120 dBm 0 Hz|

STATUS

BLE_1M_Antl_High 2480

Agjlent Spectrum Analyzer - Swept SA
E 05:02:38 PhlAp 1
TRAL

RL RF 509 DO 3
Center Freq 2.510000000 GHz X vg Typs Frequency
RO Fost r Trig:Free Run AvgjHold: 300300

IFGain:Low #Atten: 20 dB

Auto Tune|
Offset 18.88 Mkrd 2.485 12 G
Ref 20.00 dBm_ -44.755 dBm

Center Freq
2510000000 GHz

StartFreq
2.470000000 GHz|

P [

=
AP
B B . 5 5 S 1515 PRV S et WY N1 e o
StopFreq

2550000000 GHz|

CF Step

[Start 2.47000 GHz Stop 2.55000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 7.67 ms (1001 pts)

8.000000 MHz

X Y FUHCTION FUNCTION WIDTH FUNCTION YALUE Auto Man
248000 GHz 4242 dBm
248350 GHz 46.934 ¢Bm
250000 GHz 50.152 ¢Bm

2485 12GHz| 44755 dBm i

0 Hz|

MSG STATUS
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3.4 6dB Bandwidth
3.4.1 Limit
For direct sequence systems, the minimum 6dB bandwidth shall be at least 500kHz

3.4.2 Test Peripherals

Support Equipment
No. Equipment Brand Name Model Name Remarks
1 Record PC Lenovo M4500T NA
2 Control PC Lenovo M4500T NA

3.4.3 Test Procedure

Test Method

@ Conducted Measurement ‘ORadiated Measurement
Test Channels
@ Lowest, Middle and Highest Channel ‘O Lowest and Highest Channel
Environmental conditions
@®Normal ‘ONormal and Extreme

Note:@:Test O:No Test
a) The EUT shall be connected to the spectrum analyser, and the spectrum analyser is set as follow:

Centre Frequency The centre frequency of the channel under test
RBW 100kHz

VBW 300kHz

Frequency span 2x Nominal Channel Bandwidth

Detector Mode Peak

Trace Mode Max Hold

Sweep Time Auto Couple

b) Wait for the trace to stabilize then find the peak value of the trace and place the analyser marker
on this peak.

¢) Use the -6dB bandwidth function of the spectrum analyser to measure the 6dB Bandwidth of the
EUT. This value shall be recorded.

d) Make sure that the power envelope is sufficiently above the noise floor of the analyser to avoid the
noise signals left and right from the power envelope being taken into account by this measurement.
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ri +—RF cable———» L

EUT | w-
LAN
Spectrum
Analyzer

Record PC
EUT Control
] PC ] !
3.4.5 Test Result
6dB Bandwidth
TestMode Antenna Channel DTS BW [MHZz] FL[MHZ] FH[MHz] Limit(MHz] Verdict
2402 0.664 2401.652 2402.316 0.5 PASS
BLE_1M Antl 2440 0.664 2439.648 2440.312 0.5 PASS
2480 0.672 2479.640 2480.312 0.5 PASS

BLE_1M_Antl_2402

Agilent Spectrum Analyzer - Swept SA

RL RF 509 DO
Center Freq 2.402000000 GHz - Frequency
PNO: Wide >~ 1719:Free Run
IFGain:Low #Atten: 20 dB

vg Type
AvglHold: 100/100

Ref Offset 18.86 dB
Ref 28.86 dBm

Center Freq
| 2402000000 GHz
=
StartFreq
2400000000 GHz

StopFreq
2.404000000 GHz
Span 4.000 MHz —CFS‘ED

Sweep 1.00 ms (1001 pts) Py

FUNCTION WIDTH FUNCTION WALLE Auto Man

‘Center 2.402000 GHz
H#Res BW 100 kHz
iR MODE TAC SCL

1 NEEEEE

#VBW 300 kHz

<

FUNCTION

lon
=
@
o
(o]
EXE]

2.401 652 GHz 0.386 dB!
2.401 964 GHz .
664 kHz| (41 0274 di

STATUS

BLE_1M_Antl_2440
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04:55:53 P A
TRA

#Avg Type: RMS
PNO: Wide —— 179: Free Run Avg|Hold: 1001100
IFGain:Low #Atten: 20 dB

Frequency

AMkr3 664 kHz]

Ref Offset 18.9 dB -0.393 dB|

Ref 28.90 dBm

iCenter 2.440000 GHz
H#Res BW 100 kHz

MER MODE| TAC SCL

Span 4.000 MHZ
Sweep 1.00 ms (1001 pts)

FUNCTION WIDTH

#VBW 300 kHz

FUNCTION FUNCTION YALUE

Auto Tune

Center Freq|
2.440000000 GHz

StartFreq
2.438000000 GHz|

StopFreq
2442000000 GHz

CF Step
400.000 kHz|
Auto Man

Freq Offset
0 Hz|

STATUS

BLE_1M_Antl_2480

Agilent Spectrum Analyzer - Swept SA

L RF 509 DC
Center Freq 2.480000000 GHz X
Pl —»- Trig:Free Run
#Atten: 20 dB

Frequency

AMKr3 672 kHz]

Ref Offset 18.88 dB 0.056 dB|

Ref 28.88 dBm

[Center 2.480000 GHz
H#Res BW 100 kHz #VBW 300 kHz

MER MODE| TAC SCL ¥
2 479 540 GHz 0.426 dBm
Hz 5350 dBm
5?‘-" kHz| (4) 0.056 dB.

Span 4.000 MHz
Sweep 1.00 ms (1001 pts)

FUNCTION WIDTH

FUNCTION FUNCTION VALUE

Auto Tune,

Center Freq|
2480000000 GHz

StartFreq
2.478000000 GHz|

StopFreq
2.482000000 GHz

CF Step
400.000 kHz|
Auto Man

Freq Offset
0 Hz|

STATUS
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Occupied Channel Bandwidth

TestMode Antenna Channel OCB [MHZz] FL[MHZz] FH[MHz] Limit{MHz] Verdict
2402 1.0305 2401.475 2402.505 -

BLE_1M Antl 2440 1.0320 2439.474 2440.506 -
2480 1.0328 2479.473 2480.506

BLE_1M_Antl_2402

Agilent Spectrum Analyzer - Occupied BW

Center Freq Z.ADZDUDGU GHz

#IFGain:Lowe

SENSE:

04:56:38 PM Apr 16, 2022

Center Freq: 2.402000000 GHz
o Trig: Free Run

#Atten: 20 dB

Frequency

Radie $td: Nene

Avg[Held: 1001100

Radie Device: BTS

Ref Offset 18.86 dB
Ref 30.00 dBm

iCenter 2.402 GHz
#Res BW 43 kHz

Occupied Bandwidth

#VBW 130 kHz

Total Power

1.0305 MHz

Transmit Freq Error
x dB Bandwidth

-10.133 kHz
1.234 MHz

OBW Power
xdB

Mkr1 2.401976 GHz|
5.4167 dBm

Ha AV

Sweep 2.067 ms|

12.8 dBm

99.00 %
-26.00 dB

STATUS

BLE_1M_Antl_2440

=
#IFGain:Lows

04:56:10 PHlAge 16, 2020

CenterF
Trig: Free Run
#Atten: 20 dB

GHz
AvglHeld: 1004100

Radio Std: None Frequency

Radio Device: BTS

Ref Offset 18.9 dB
Ref 30.00 dBm

| EERR i

H#Res BW 43 kHz

Occupied Bandwidth

#VBW 130 kHz

Total Power

1.0320 MHz

Transmit Freq Error
x dB Bandwidth

-10.1585 kHz
1.242 MHz

OBW Power
x dB

Mkr1 2.439984 GHz|
5.2916 dBm

Center Freq|
2.440000000 GHz

12.4 dBm

99.00 %
-26.00 dB

STATUS

BLE_1M_Antl_2480
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Center Freq 2.480000000 GHz

#IFGain:Lowe

06:05:56 PHAge 16, 202

CenterFreq:
- Trig:Free Run
#Atten: 20 dB

2
Avg|Held: 1004100

Radio Std: None Frequency

Radie Device: BTS

Ref Offset 18.88 dB
Ref 30.00 dBm

RPN

iCenter 2.48 GHz
#Res BW 43 kHz

Occupied Bandwidth

#VBW 130 kHz

Total Power

1.0328 MHz

Transmit Freq Error
x dB Bandwidth

-10.498 kHz
1.227 MHz

OBW Power
xdB

Mkr1 2.47998 GHz

4.9340 dBm)

Span 4 MHz|
Sweep 2.067 ms|

11.9 dBm

99.00 %
-26.00 dB

STATUS
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3.5 Conducted Output Power
3.5.1 Limit

For systems using digital modulation in the 2400~2483.5MHz, The Maximum output Power
shall not exceed 1W(30dBm)

3.5.2 Test Peripherals

Support Equipment
No. Equipment Brand Name Model Name Remarks
1 Record PC Lenovo M4500T NA
2 Control PC Lenovo M4500T NA

3.5.3 Test Procedure

Test Method
@ Conducted Measurement ‘ORadiated Measurement
Test Channels
@ Lowest, Middle and Highest Channel ‘O Lowest and Highest Channel
Environmental conditions
@®Normal ‘ONormal and Extreme
Note:@:Test O:No Test

a) The EUT was directly connected to the power meter and antenna output port as show in the block
diagram below.
b) The maximum output power was performed in accordance with method 11.9.2.3 of ANSI C63.10.

3.5.4 Test Setup

EUT Power Meter
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Parameters of Text Software Setting

=%

3.5.5 Tableo

During testing channel & power controlling software provided by the customer was used to
control the operating channel as well as the output power level. The RF output power selection
is for the setting of RF output power expected by the customer and is going to be fixed on the
firmware of the final end product.

For Power Setting value

Test Software Version Command
Frequency (MHz) 2402 2440 2480
BLE(1M) 6 6 10
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3.5.6 The Result
TestMode Antenna Channel Result[dBm] Limit[dBm] Verdict
2402 6.16 <30 PASS
BLE_1M Antl 2440 5.74 <30 PASS
2480 5.56 <30 PASS

Note: The Duty Cycle Factor is compensated in the graph.
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3.6 Power Spectral Density
3.6.1 Limit

For digitally modulated systems, the power spectral density conducted from the intentional
radiator to the antenna shall not be greater than 8dBm in any 3kHz band during any time interval of
continuous transmission.

3.6.2 Test Peripherals

Support Equipment
No. Equipment Brand Name Model Name Remarks
1 Record PC Lenovo M4500T NA
2 Control PC Lenovo M4500T NA

3.6.3 Test Procedure

Test Method

@ Conducted Measurement ‘ORadiated Measurement
Test Channels
@ Lowest, Middle and Highest Channel ‘O Lowest and Highest Channel
Environmental conditions
@®Normal ‘ONormal and Extreme

Note:@:Test O:No Test
a) The EUT was directly connected to the spectrum analyzer and antenna output port as show in

the block diagram below. Spectrum analyser settings as following:

RBW 3 kHz
VBW 10 kHz
Detector Mode Peak
Trace Mode Max Hold
Sweep Time Auto

b) Wait for the trace to stabilize. Use the peak marker function to determine the maximum amplitude
level within the RBW.
¢) The value defined in step b shall be compared to the limits and be recorded .
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3.6.4 Test Setup

EUT

Wi-
Fi

¢—RF cable——» Q

EUT Control
rc
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3.6.5 The Result

TestMode Antenna Channel Result[dBm/3kHz] Limit[dBm/3kHz] Verdict
2402 -8.38 <8.00 PASS
BLE_1M Antl 2440 -8.73 <8.00 PASS
2480 -9.35 <8.00 PASS

BLE_1M_Antl_2402

Agilent Spectrum Analyzes - Swept $4
RL El

Center Freq 2 ADZDUDUUU GHz #Avg Type: RMS AL Frequency
PNO: Wiide —— 17ig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 20 dB

&5 Miri 2.401 979 04 GHz AL
SR st

Center Freq|
2.402000000 GHz

‘1

") M“ gt
ol %AW‘IJ\ IT\H' {AM!I MMH

| ﬂ'”\
. Nﬂ W\.

JM

Freq Offset
0 Hz|

Center 2.4020000 GHz Span 1.328 MHz
#Res BW 3.0 kHz #/BW 10 kHz Sweep 142 ms (30000 pts)

STATUS
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Center Freq 2 44000000(] GHz vg Type: RMS TRAC Frequency
PNO: Wide > 17ig: Free Run Avg|Held: 100100
IFGain:Low  #Atten: 20 dB
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Freq Offset
0 Hz|

Center 2.4400000 GHz Span 1.328 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 142 ms (30000 pts)

STATUS

BLE_1M_Antl_2480
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Center Freq 2.480000000 GHz -
PNO: Wide —— 17i9: Free Run
IFGain:Low  #Atten: 20 dB

Ref Offset 18.88 dB
Ref 20.00 dBm

.1
T
hﬁr‘\w 'rlrwr ! !‘rﬁ | i l‘ "ﬂ‘[ﬂlw ‘J'l | [’l\

Center 2.4800000 GHz

#Res BW 3.0 kHz #VBW 10 kHz

OFF ALIGNAUTO 05:06:21 PMApr 16, 2022
#Avg Type: RMS TRA Frequency
Avg|Hold: 1001100

Mkr1 2.479 976 59 GHz
-9.352 dBm

Center Freq|
2480000000 GHz

Span 1.344 MHz
Sweep 142 ms (30000 pts)
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4. Photographs of Test Set-up

See the Appendix of Test setup Photographs.
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5. Photographs of EUT

See the Appendix of External Photographs and Internal Photographs.

(END OF REPORT)
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