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1 Summary of Test Results
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Description of Test Iltem Standard Result
Antenna Requirement FCC Part 15 Subpart C: 15.203/247(c) PASS
AC Power Line Conducted Emission FCC Part 15 Subpart C: 15.207 PASS
Conducted Peak Output Power FCC Part 15 Subpart C: 15.247(b) PASS
6 dB Bandwidth FCC Part 15 Subpart C: 15.247(a)(2)(iii) PASS
Power Spectral Density FCC Part 15 Subpart C: 15.247(e) PASS
Band Edge FCC Part 15: 15.247(d) PASS
Spurious Emission FCC Part 15: 15.205/209 PASS

Note:

N/A is an abbreviation for Not Applicable,

Test Standard Used: 47 CFR Part 15 Subpart C: Section 15.247

Test procedure used: ANSI C63.10:2020

LCTECH Guangdong Testing Services Co., Ltd.
Add: 2/F.,Technology and Enterprise Development Center,
Guangyuan Road,Xiaolan, Zhongshan, Guangdong, China

Tel:+86-760-22833366

Fax:+86-760-22833399

E-mail:Service@Ilccert.com

http://www.lccert.com
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2 General test information

2.1 Description of EUT

Product Name :|LED Track light

Model Number : 61187.8XX, 61187.8XX.1, 61188.8XX, 61190.8XX, 61190.8XX.1,
61191.8XX, 61189.8XX, 61192.8XX

EUT function description |:|Please reference user manual of this device

Power supply :|AC 120V/60Hz

FCCID :|2A8BD-61191

Radio Specification :|Bluetooth V2.1+EDR

Operation frequency :12402MHz -2480MHz

Modulation :|GFSK

Data rate :|LE 1M PHY: 1Mb/s

Antenna Type :|[FPC Antenna

Antenna Gain :|12.4dBi

Remark:The device meets the requirements stated within Parts 15.247(g)&(h) in that they were
Developed under the Bluetooth protocol and operate as a true frequency hopping system.The device
does not have the ability to be coordinated with other FHSS systems in an effort to avoid the

simultaneous occupancy of individual hopping frequencies by multiple transmitters.

According to the declaration from the applicant, this report covers the model as below: 61187.8XX,
61187.8XX.1, 61188.8XX, 61190.8XX, 61190.8XX.1, 61191.8XX, 61189.8XX, 61192.8XX. Above
models have the same RF Chip, PCB layout, components, antenna and appearance, only the model
power and CCT is different, therefore the test performed on the model 61191.8XX was fully tested in
the report.

LCTECH Guangdong Testing Services Co., Ltd.
Add: 2/F.,Technology and Enterprise Development Center,
Guangyuan Road,Xiaolan, Zhongshan, Guangdong, China
Tel:+86-760-22833366 Fax:+86-760-22833399 E-mail:Service@lccert.com http://www.lccert.com
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2.2 Operation channel list

Channel | Frequency | Channel | Frequency | Channel | Frequency | Channel | Frequency
1 2402 MHz 11 2422 MHz 21 2442 MHz 31 2462 MHz
2 2404 MHz 12 2424 MHz 22 2444 MHz 32 2464 MHz
3 2406 MHz 13 2426 MHz 23 2446MHz 33 2466MHz
4 2408 MHz 14 2428 MHz 24 2448 MHz 34 2468 MHz
5 2410 MHz 15 2430 MHz 25 2450 MHz 35 2470 MHz
6 2412 MHz 16 2432 MHz 26 2452 MHz 36 2472 MHz
7 2414 MHz 17 2434 MHz 27 2454 MHz 37 2474 MHz
8 2416 MHz 18 2436 MHz 28 2456 MHz 38 2476 MHz
9 2418 MHz 19 2438 MHz 29 2458 MHz 39 2478 MHz
10 2420 MHz 20 2440 MHz 30 2460 MHz 40 2480 MHz
Description of

Assistant equipment Manufacturer Model number or Type Other

notebook Lenovo Lenovo G475GX Window 7system
Mouse Lenovo M20N 0.7m long, unshielded

2.3 Test channel list

In section 15 31/m), regards to the operating frequency range over 10 MHz, the Lowest frequency,
the middle frequency, and the highest frequency of channel were selected to perform the test, and

the selected channel see below:

Channel Frequency

The lowest channel 2402 MHz

The middle channel 2440 MHz

The highest channel 2480 MHz
2.4 Testing

Date of receipt of test item : 2024-09-01

Date (s) of performance of tests : 2024-09-01 to 2024-12-19

LCTECH Guangdong Testing Services Co., Ltd.
Add: 2/F.,Technology and Enterprise Development Center,
Guangyuan Road,Xiaolan, Zhongshan, Guangdong, China
Tel:+86-760-22833366 Fax:+86-760-22833399 E-mail:Service@lccert.com http://www.lccert.com
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2.5 Test environment conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature range: 15-35°C
Humidity range: 20-75%
Pressure range: 98-101kPa

2.6 Test laboratory

LCTECH Guangdong Testing Services Co., Ltd.

Add: 2/F.,Technology and Enterprise Development Center, Guangyuan Road, Xiaolan, Zhongshan,
Guangdong, China

Test Sites: 1/F., Building |, Technology and Enterprise Development Center, Guangyuan Road, Xiaolan,

Zhongshan, Guangdong, China

2.7 Measurement uncertainty

Uncertainty for Conduction emission test 3.74dB
Uncertainty for Radiation Emission test(30MHz-1GHz) 4.92dB
Uncertainty for Radiation Emission test (Above 1GHz) 4.23dB

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

confidence level using a coverage factor of k=2.

LCTECH Guangdong Testing Services Co., Ltd.
Add: 2/F.,Technology and Enterprise Development Center,
Guangyuan Road,Xiaolan, Zhongshan, Guangdong, China
Tel:+86-760-22833366 Fax:+86-760-22833399 E-mail:Service@lccert.com http://www.lccert.com
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3 Equipment list
Item|Test Equipment Manufacturer Model No Serial No (fy?{lfrit;- Cal.Due date
Radiated Emission (30 MHz—1000 MHz) X
1 EM' Test R&S ESCI 7 100965 | 2025-06-13 | 2026-06-12
ecelver
o | Log-periodic Schwarzbeck VULB 9162 058 2025-06-14 | 2028-06-13
Dipole Antenna
3 3m Semi- Zhongshuo 9mXxBmx6m N/A 2024-12-17 | 2027-12-16
anechoic Electronics
4 RF Cable R&S RO1 10403 2024-12-09 | 2025-12-08
EMI Test Version No:
5 Software AUDIX E3 6.111221a N/A N/A
Disturbance Voltage X
6 EM' Test Rohde&Schwarz ESCI 100939 | 2024-12-09 | 2025-12-08
ecelver
7 A”',f\'é'z:l (')\flf'”s ROHDE&SCHWARZ ENV216 3560.6550.12| 2024-12-09 | 2025-12-08
8 | Shield Room Rongxiang 8X5X3.5 992276296 | 2022-07-01 | 2027-06-30
Conducted Version No:
9 | Emission Test FALA EZ-EMC LCTECH.03A N/A N/A
Software
Radiated Emission (Above 1 GHz) X
10 EM' Test R&S ESCI 7 100965 | 2025-06-13 | 2026-06-12
ecelver
11 | Log-periodic Schwarzbeck VULB 9162 058 2025-06-14 | 2028-06-13
Dipole Antenna
12 | 3m Semi- Zhongshuo 9mXxBmx6m N/A 2024-12-17 | 2027-12-16
anechoic Electronics
13 RF Cable R&S RO1 10403 2024-12-09 | 2025-12-08
14 CDNE KeHuan KH3663E 36630822 | 2025-06-13 | 2026-06-12
Doppelsteg
Breitband
Hornantenn
15 eDoubIe Schwarzbeck BBHA 9120 D 02777 2024-12-11 | 2025-12-10
Ridge
Broadband
Horn
16 | Signal Analyzer Keysight N9020A MY52220373 | 2024-12-09 | 2025-12-08
17 | Pre-amplifier sinancidian COP-01G18G-45dB N/A 2024-12-09 | 2025-12-08

Tel:+86-760-22833366

LCTECH Guangdong Testing Services Co., Ltd.
Add: 2/F.,Technology and Enterprise Development Center,
Guangyuan Road,Xiaolan, Zhongshan, Guangdong, China
E-mail:Service@Ilccert.com

Fax:+86-760-22833399

http://www.lccert.com
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4 Test Results

4.1 Antenna requirement
Standard requirement:

15.203 requirement:

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. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator, the manufacturer may design the unit
so that a broken antenna can be replaced by the user, but the use of a standard antenna jack or
electrical connector is prohibited.

15.247(c) (1)(i) requirement:

(i) Systems operating in the 2400-2483.5 MHz band that is used exclusively for fixed. Point-to-point
operations may employ transmitting antennas with directional gain greater than 6dBi provided the
maximum conducted output power of the intentional radiator is reduced by 1 dB for every 3 dB that
the directional gain of the antenna exceeds 6dBi.

E.U.T Antenna:
The antenna is FPC antenna. It comply with the standard requirement.

LCTECH Guangdong Testing Services Co., Ltd.
Add: 2/F.,Technology and Enterprise Development Center,
Guangyuan Road,Xiaolan, Zhongshan, Guangdong, China
Tel:+86-760-22833366 Fax:+86-760-22833399 E-mail:Service@lccert.com http://www.lccert.com


http://www.lccert.com

®

oo

LCTECH Page 9 of 30 Report No.:LCZE24070038

4.2 AC Power Line Conducted Emission

Results: Pass
Date of testing : Sep 01, 2024

Test procedure : ANSI C63.10 Clause 6.2

Frequency range : 0.15- 30MHz

Kind of test site : shielded room

Limits : CFR Title 47 Part 15 Subpart C: Section 15.207
Test setup

Artificial Hand : Not applied

Earthing : Applied

Temperature : 25°C

Humidity : 57%

Air pressure : 101KPA

Test Connection Diagram

Shielding Room

Test Receiver

Ground Reference Plane

LCTECH Guangdong Testing Services Co., Ltd.
Add: 2/F.,Technology and Enterprise Development Center,
Guangyuan Road,Xiaolan, Zhongshan, Guangdong, China
Tel:+86-760-22833366 Fax:+86-760-22833399 E-mail:Service@lccert.com http://www.lccert.com
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Power Source :120Vac, 60Hz
Terminal under Test: Live Line
Peak and Average Scan:
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800 dBuV
Limit1: —_—
Limit2: —_—
3
(1]
40
P'L_' ) peak
AVG
0.0
0.150 0.5 [MHz]) 5 30.000
Quasi-peak and Average measurement:
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB) (dBuV) (dBuV) (dB)
1 0.1700 37.98 9.75 47.73 64.96 -17.23 QP
2 0.1700 21.22 9.75 30.97 54.96 -23.99 AVG
3 0.3060 32.36 9.92 42.28 60.08 -17.80 QP
4 0.3060 21.56 9.92 31.48 50.08 -18.60 AVG
5 0.5020 35.81 10.10 45.91 56.00 -10.09 QP
6 0.5020 21.02 10.10 31.12 46.00 -14.88 AVG
7 1.1620 42.31 10.19 52.50 56.00 -3.50 QP
8 1.1620 29.41 10.19 39.60 46.00 -6.40 AVG
9 1.2020 42.32 10.18 52.50 56.00 -3.50 QP
10 1.2020 28.92 10.18 39.10 46.00 -6.90 AVG
11 15.9900 39.97 10.83 50.80 60.00 -9.20 QP
12 15.9900 35.87 10.83 46.70 50.00 -3.30 AVG

LCTECH Guangdong Testing Services Co., Ltd.

Add: 2/F.,Technology and Enterprise Development Center,
Guangyuan Road,Xiaolan, Zhongshan, Guangdong, China

Tel:+86-760-22833366 Fax:+86-760-22833399 E-mail:Service@lccert.com http://www.lccert.com
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Power Source :120Vac, 60Hz
Terminal under Test: Neutral Line

Peak and Average Scan:
80.0 dBuv
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Limit1: —_—

Limit2: —_—

peak
AVE
0.0
0.150 0.5 [MHz]) 5 30.000
Quasi-peak and Average measurement:
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuV) Factor(dB) (dBuV) (dBuV) (dB)
1 0.4980 36.46 10.10 46.56 56.03 -9.47 QP
2 0.4980 21.81 10.10 31.91 46.03 -14.12 AVG
3 0.9300 34.18 10.21 44.39 56.00 -11.61 QP
4 0.9300 21.85 10.21 32.06 46.00 -13.94 AVG
5 1.1500 41.51 10.19 51.70 56.00 -4.30 QP
6 1.1500 27.71 10.19 37.90 46.00 -8.10 AVG
7 1.1980 41.32 10.18 51.50 56.00 -4.50 QP
8 1.1980 28.72 10.18 38.90 46.00 -7.10 AVG
9 1.2740 41.13 10.17 51.30 56.00 -4.70 QP
10 1.2740 28.53 10.17 38.70 46.00 -7.30 AVG
11 15.9100 40.96 10.83 51.79 60.00 -8.21 QP
12 15.9100 36.05 10.83 46.88 50.00 -3.12 AVG

LCTECH Guangdong Testing Services Co., Ltd.

Add: 2/F.,Technology and Enterprise Development Center,
Guangyuan Road,Xiaolan, Zhongshan, Guangdong, China

Tel:+86-760-22833366 Fax:+86-760-22833399 E-mail:Service@lccert.com http://www.lccert.com
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4.3 Conducted Peak Output Power

Test Connection Diagram

EUT and Assistant
System

Spectrum
Analyzer

Attennator

Test Procedure

(1) Configure EUT and assistant system according clause 2.3 and 3.2

(2) Connect EUT’s antenna output to spectrum analyzer by RF cable.

(3) Configure EUT work in test mode as stated in clause 2.3.

(4) Measure the maximum output power of EUT by spectrum analyzer with PK detector and
RBW=2MHz(above 20dB bandwidth of measured signal), VBW=3MHz

Note: The attenuator loss was inputted into spectrum analyzer as amplitude offset.

Test Result:

Freq Conducted Limit
Mode Peak Power Conclusion
(MHZz) (dBm) (dBm)
2402 -6.543 30 PASS
BLE_1M 2440 -4.672 30 PASS
2480 -5.362 30 PASS

LCTECH Guangdong Testing Services Co., Ltd.
Add: 2/F.,Technology and Enterprise Development Center,
Guangyuan Road,Xiaolan, Zhongshan, Guangdong, China

Tel:+86-760-22833366 Fax:+86-760-22833399 E-mail:Service@lccert.com http://www.lccert.com
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"= Keysight Spectrum Analyzer - Swept SA

Marker 1 2.401724000000 GHz
PNO:
1F

Al
Avg Type: Log-Pwr
Trig: Free Run Avg|Hold:>100/100
Atten: 40 dB

Mkr1 2.401 724 GHz
-6.543 dBm

= Keysight Spectrum Analyzer - Swept SA = [0 e

Marker 1 2.440006000000 GHz Avg Type: Log-Pwr

Fast o Trig: FreeRun Avg|Hold:>100/100
IFGain:Low #Arten: 40 dB

Mkr1 2.440 006 GHz
Ref 30.00 dBm -4.672 dBm

Centel

= Keysight Spectrum Analyzer - Swept SA =]

Center Freq 2.480000000 GHz Avg Type: Log-Pwr

PNO:Fast O Trig: FreeRun Avg|Hold:>100/100
IFGain:Low #Atten: 40 dB

Mkr1 2.479 730 GHz
Ref 30.00 dBm ) ) -5.362 dBm

Center 2.480000 GHz
#Res B .0 MHz

LCTECH Guangdong Testing Services Co., Ltd.
Add: 2/F.,Technology and Enterprise Development Center,
Guangyuan Road,Xiaolan, Zhongshan, Guangdong, China
Tel:+86-760-22833366 Fax:+86-760-22833399 E-mail:Service@lccert.com http://www.lccert.com



http://www.lccert.com

®

oo

LCTECH Page 14 of 30 Report No.:LCZE24070038

44 6 dB Bandwidth

Limit:
Frequ(?vrlmﬁyé)range Standard requirement Limit
2402-2480 Fgﬂgf‘zﬁ;fai;;’(ﬁg“ > 500kHz
Test setup:
Spechram . EUT and Assistant

System

Analyzer

Test procedure:

Set the spectrum analyzer:

a) Set RBW = 100 kHz

b) Set the VBW=[3 x RBW]

c) Detector = peak.

d) Trace mode = max hold.

e) Sweep = auto couple

f) Allow the trace to stabilize.

g) Measure the maximum width of the emission that is constrained by the frequencies associated with
the two outermost amplitude points (upper and lower frequencies) that are attenuated by 6 dB relative
to the maximum level measured in the fundamental emission.

h) Span=2*BW~5*BW

LCTECH Guangdong Testing Services Co., Ltd.
Add: 2/F.,Technology and Enterprise Development Center,
Guangyuan Road,Xiaolan, Zhongshan, Guangdong, China
Tel:+86-760-22833366 Fax:+86-760-22833399 E-mail:Service@lccert.com http://www.lccert.com
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Test results:
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Test
Mode

Antenna

Frequency
[MHZ]

DTS BW (MHz)

FL (MHz)

FH (MHz)

Limit (MHz)

Verdict

BLE_1M Ant1

2402

0.6127

2401.6937

2402.3064

0.5

PASS

BLE_1M Ant1

2440

0.6535

2439.673

2440.3265

0.5

PASS

BLE_1M Ant1

2480

0.6541

2479.6732

2480.3273

0.5

PASS

' Reyght Spectium Andlyter - OccupiedBW

Center Freq 2.440000000 GHz

==
HIFGainLow

Ref 30.00 dBm

[Center 2.44 GHz
[#Res BW 100 kHz
Occupied Bandwidth
1.0323 MHz
-42.748 kHz
653.5 kHz

Transmit Freq Error
x dB Bandwidth

" Reysight Spectrum Analyzes - Occupied BW

Center Freq 2.480000000 GHz o

) ree Ru
#Atten: 40 dB

AFGainL

Ref 30.00 dBm

Center 2.48 GHz
#Res BW 100 kHz
Occupied Bandwidth
1.0346 MHz
~43.154 kHz
654.1 kHz

Transmit Freq Error
x dB Bandwidth

Tel:+86-760-22833366

Center Freq: 2.440000000 GHz

n AvglHold:>10/0

#VBW 300 kHz

Total Power 0.55 dBm

% of OBW Power
x dB

99.00 %

Ao
ter Freq: 2.480000000 GHz
Fi Avg[Hold:>10/10

#VBW 300 kHz
Total Power -0.56 dBm

% of OBW Power
xdB

99.00 %
-6.00 dB

Span 4 MHz |
Sweep 1ms

Marker 1 2.4020 GHz

Ref 10.00 dBm

z|lcenter 2.402 GHz

s BW 100 kHz
Occupied Bandwidth
1.0549 MHz

-41.335 kHz
612.7 kHz

Transmit Freq Error
x dB Bandwidth

==}

#VBW 300 kHz

Total Power

% of OBW Power
x dB

LCTECH Guangdong Testing Services Co., Ltd.
Add: 2/F.,Technology and Enterprise Development Center,
Guangyuan Road,Xiaolan, Zhongshan, Guangdong, China
Fax:+86-760-22833399

E-mail:Service@Ilccert.com

EERLE 7.}
Center Freq: 2402000000 G
rig: Free Run

Ha
‘AvglHold:>10110

-1.19 dBm

99.00 %
-6.00 dB

02:52:20 PMDec 19, 2024
o

Span 3 MHz|
Sweep 1ms|

http://www.Ilccert.com
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4.5 Power Spectral Density
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Limit:
Frequ(?\;lﬁ);)range Standard requirement Limit
24022450 FCCC?iré-;izg?part (in :n?/ng:Hz)
Test setup:
Spectrum Attenuator LT ﬁii‘imm{
Analyzer 3

Test procedure:

Set the spectrum analyzer:

a) Set analyzer center frequency to DTS channel center frequency.

b) Set the span= 1.5 x DTS bandwidth.

c) Set the RBW to 3 kHz < RBW <100 kHz.

d) Set the VBW =[3 x RBW].
e) Detector = peak.

f) Sweep time = auto couple.
g) Trace mode = max hold.

h) Allow trace to fully stabilize.

i) Use the peak marker function to determine the maximum amplitude level within the RBW.
j) If measured value exceeds requirement, then reduce RBW (but no less than 3 kHz) and repeat.

LCTECH Guangdong Testing Services Co., Ltd.
Add: 2/F.,Technology and Enterprise Development Center,
Guangyuan Road,Xiaolan, Zhongshan, Guangdong, China

Tel:+86-760-22833366 Fax:+86-760-22833399

E-mail:Service@lccert.com http://www.lccert.com
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Test results:
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Test Mode

Antenna

Frequency
(MHz)

Result
(dBm/3kHz)

Limit
(dBm/3kHz)

Verdict

BLE_1M

Ant1

2402

-21.537

<8

PASS

BLE_1M

Ant1

2440

-19.917

PASS

BLE_1M

Ant1

2480

-21.356

IA [IA

8
8

PASS

T Reysight Spectrum Anyter - Swept 54

Ref 20.00 dBm

Center 24400000 GHz
W 3.0 kHz

Marker 1 2.439969405000 GHz

PNO: Wide o Trig: FreeRun

#Atten: 40 dB

een

Mkr1 2.439 969 4 GHz
-19.917 dBm | 1o o

" Span 1.055 MHz
113ms

L ReyaightSpectrum Andlyzes ~Swegt Sk

(Marker 1 2.401974680000 GHz

PNO: Wide 0
FGain:Low

" eysight Spectrum Andhycer - Swept SA

Marker 1 2.479972570000 GHz e
\FGainiLow

Ref 20.00 dBm

Center 24800000 GHz
#Res BW 3.0 kH

Tel:+86-760-22833366

T
#Atten: 40 dB

MKkr1 2.479 97
-2

Span 1.055 MHz

Ref 30.00 dBm

Center 2.4020000 GHz
#Res BIW 3.0 kiz

Trig: Free Run
: 40 4B

Avg Type: Log-Pwr
AvglHold:>1001100
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4.6 Band Edge

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 conducted power
limits.

Test setup:

EUT and Assistant
System

Spectrum | |Attenuator
Analyzer

Test procedure:

Set the spectrum analyzer:

a) Set analyzer center frequency to DTS channel center frequency.

b) Set the span= 1.5 x DTS bandwidth.

c) Set the RBW =100 kHz.

d) Set the VBW =[3 x RBW].

e) Detector = peak.

f) Sweep time = auto couple.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

i) Use the peak marker function to determine the maximum amplitude level within the RBW.
j) If measured value exceeds requirement, then reduce RBW (but no less than 3 kHz) and repeat.

LCTECH Guangdong Testing Services Co., Ltd.
Add: 2/F.,Technology and Enterprise Development Center,
Guangyuan Road,Xiaolan, Zhongshan, Guangdong, China
Tel:+86-760-22833366 Fax:+86-760-22833399 E-mail:Service@lccert.com http://www.lccert.com



http://www.lccert.com

..
LCTECH Page 19 of 30 Report No.:LCZE24070038
Test results:
VEs Antenna | Channel ACEEEY RefLevel(dBm) | Result (dBm) il Verdict
Mode (MHz) (dBm)
BLE_1M | Ant1 Low 2402 -6.23 -47.61 <-26.23 | PASS
BLE_1M | Ant1 High 2480 -5.71 -72.34 <-26.24 | PASS

wvg Type: Log.
Trig: Free Run AvglHeld:>100/100
Atten: 40 B

#VBW 300 kHz

E
=2

Stop 2.40500 GHz§.>
(1001 pts)fiE

T eyt Specinam B Soeet

Display Line -26.24 dBm

PO: Fast G52
I Gain:Low

A

Trig: FreeRun AvglHold >100/100
Atten: 10 €8

Avg Type: LogPwr

Stop 2.55000 GHz,

Tel:+86-760-22833366
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4.7 Spurious RF conducted emissions

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 conducted power
limits.

Test setup:

EUT and Assistant
System

Spectrum Attenuator
Analyzer

Test procedure:

Set the spectrum analyzer:

a) Set analyzer center frequency to DTS channel center frequency.

b) Set the span= 1.5 x DTS bandwidth.

c) Set the RBW =100 kHz.

d) Set the VBW =[3 x RBW].

e) Detector = peak.

f) Sweep time = auto couple.

g) Trace mode = max hold.

h) Allow trace to fully stabilize.

i) Use the peak marker function to determine the maximum amplitude level within the RBW.
j) If measured value exceeds requirement, then reduce RBW (but no less than 3 kHz) and repeat.

LCTECH Guangdong Testing Services Co., Ltd.
Add: 2/F.,Technology and Enterprise Development Center,
Guangyuan Road,Xiaolan, Zhongshan, Guangdong, China
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Test results:
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;\Fﬂis(;ce Antenna Z\l;ﬁzu)ency Z\l;ﬁzl)?ange RefLevel(dBm) 2?33#]'; I(.(;rg:‘:]) Verdict
BLE 1M | Ant1 2402 0-Reference -6.86 -6.86 / PASS
BLE 1M | Ant1 2402 30-1000 -6.86 -43.91 <-26.86 | PASS
BLE 1M | Ant1 2402 1000-26500 -6.86 -40.15 | <-26.86 | PASS
BLE 1M | Ant1 2440 0-Reference -7.01 -7.01 / PASS
BLE 1M | Ant1 2440 30-1000 -7.01 -45.59 | <-27.01 | PASS
BLE 1M | Ant1 2440 1000-26500 -7.01 -44.32 | <-27.01 | PASS
BLE 1M | Ant1 2480 0-Reference -5.89 -5.89 / PASS
BLE 1M | Ant1 2480 30-1000 -5.89 -37.49 | <2589 | PASS
BLE 1M | Ant1 2480 1000-26500 -5.89 -43.29 | <-25.89 | PASS

-
[Marker 1 2.401943000000 GH:

i Ref 30.00 dBm

cemer 2.402000 GHz

"

i s e AR St A W Jn‘u‘nu.t».t,-ma st gl AR AL S

Span 3.000 Mi start 0.0300 GHz
001

Stop 26.50 GHz,

usweep 943.0 ms (1001 pts)
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= e S A A TR I Feraa Spes ke St o

A 0 &
[Marker 1 2.439958000000 GHz Avg Typs: Log-Pwr - Avg Type: Log-Pur
AvglHold:> 100400 A I AvgiHold 100100

i sten: 40 o

PNO: Wide (o Trig: FreeRun
IFGaintLow

Ref 30.00 dBm Ref 30.00 dBm

'y

i
|
\'
"-w»mwm

Start 0.0300 GHz
BW 100 kH

Display Line 1 dBm = Avg Type: Log-Pwr
— AvaiHold: 111100

o Trig: FreeRun
A

PNO: Fast
IFGainLow

Ref 30.00 dBm

P

o]
gt Sptrom Aty SaeAEA T I Ve specinim Amshyer Saept
B

Ref Level 30.00 dBm _‘ [Marker 1 470.380000000 MHz
B

Avg Type: Log-Pwr
Trig: Free Run Avg Hoid:>100100
Atien: 40 4B

Avg Type: Log-Pur
Avg|Hold:>100/100

oo Trig: FreeRun
Atten: 40 dB

ENO: Wido PNO: Fast
I£G: (FGaindow

Mkr1 2.4
Ref 30,00 dBm 0 seai Ref 30.00 dBm

1
4
PO e P RT TE R T ST e S A SR

Center 2.480000 GHz ) Stop 1.0000 GHz
[¥Res BW 100 kHz k| eep 1.000 m: ) W Swe 9 m 001D
e

I &
Sweep Time 5.00 s Ava Type: LogPwr
o AvglHold: 47100

Trig: Free Run
40 dB

ettt

" stop 26.50 GHz|
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4.8 Spurious Radiated emission

Test setup:
In 3m Anechoic Chamber Test Setup Diagram for 9KHz-30MHz

Semi-anechoic Chamber

TITRN TABLE
* ¥ S
L5m(La*] Dm0 *0 8 miH) ey

1 Receiver H PC System

In 3m Anechoic Chamber Test Setup Diagram for below 1GHz

Semi-anechoic

ANTENNA ELEVATION VARIESFROM 1 TO 4
METERS«

3me

.

EUTand«~
Support

: P ) il TURN TABLEY
T11.3m']_) 1.0m{"W)*0.8m( —» (WOOD)-

Ree-Amplifer | EMI Test Receiver, PC Systeme

In 3m Anechoic Chamber Test Setup Diagram for frequency above 1GHz

|||-

Semi-Anechoic 3m Chamber

ANTENNA ELEVATION VARIES FROM 1 TO 4 METER

3m

1.5m(L)*1 Om(W)*0 Sm(H)

TURN TABLE 0.8m

ABSORBER
(FIBRE GLASS)

AAAAAA

| AMP HSpecmunAnalyzerH PC System

il

Note: For harmonic emissions test a appropriate high pass filter was inserted in the input port of
AMP.

LCTECH Guangdong Testing Services Co., Ltd.
Add: 2/F.,Technology and Enterprise Development Center,
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Limit
FCC 15.205 Restricted frequency band
MHz MHz MHz GH=z
0.090-0.110 1642 - 16423 3999 -410 45-515
'0.495 - 0.505 16.69475 - 16.69525 608 - 614 535-544
21735 -2.1905 16.80425 - 16.80475 960 - 1240 725-775
4125-4128 255-2567 1300 - 1427 8.025-85
417725 -417775 375-3825 1435 - 1626.5 90-92
420725 -420775 73-74.6 1645.5 - 1646.5 93-95
6215-6.218 T485-752 1660 - 1710 106-127
6.26775 - 6.26825 108-12194 17188-17222 1325-134
6.31175-6.31225 123 - 138 2200 - 2300 1447 -145
8291 -8294 1499 - 15005 2310 - 2390 15.35-16.2
8.362 - B.3566 156.52475 - 156.52525 24835 - 2500 17.7-214
8.37625-838675 156.7-156.9 2690 - 2900 2201-23.12
841425 - 841475 162.0125 - 167.17 3260 - 3267 236-240
1229 - 12283 167.72-1732 3332 - 3339 312-318
1251975 - 12.52025 240 - 283 33458 - 3358 3643-365
12 57675 - 1257725 322-3354 3600 - 4400 (3}
1336-1341
FCC 15.209 Limit.
Frequency (MHz) DISTANCE FIELD STRENGTHS LIMIT
Meters uV/m dB(uV)/m
0.009 ~ 0.490 300 2400/F(KHz) 67.6 20log(F)
0.490 ~ 1.705 30 24000/F(KHz) 87.6 20log(F)
1.705 ~ 30.0 30 30 29.54
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(pV)/m (Peak)
54.0 dB(pV)/m (Average)

Note: (1)The emission limits shown in the above table are based on measurements employing a
CISPR QP detector except for the frequency bands 9-90KHz, 110-490KHz and above
1000MHz.Radiated emissions limits in these three bands are based on measurements employing an
average detector.

(2) At frequencies below 30MHz, measurement may be performed at a distance closer then that
specified, and the limit at closer measurement distance can be extrapolated by below formula:
Limit3m(dBuV/m)= Limit30m(dBuV/m) + 40Log(30m/3m)

LCTECH Guangdong Testing Services Co., Ltd.
Add: 2/F.,Technology and Enterprise Development Center,
Guangyuan Road,Xiaolan, Zhongshan, Guangdong, China
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Limit for this EUT

All the emissions appearing within 15.205 restricted frequency bands shall not exceed the limits
shown in 15.209, all the other emissions shall be at least 20dB below the fundamental emissions, or
comply with 15.209 limits.

Test Procedure

(1) EUT was placed on a non-metallic table, 80 cm above the ground plane inside a semi-anechoic
chamber.

(2) Setup EUT and assistant system according clause 2.3 and 8.2

(3) Test antenna was located 3m from the EUT on an adjustable mast, and the antenna used as

below table.

Test frequency range Test antenna used
9KHz-30MHz Active Loop antenna
30MHz-1GHz Trilog Broadband Antenna
1GHz-18GHz Double Ridged Horn Antenna(1GHz-18GHz)
18GHz-40GHz Horn Antenna(18GHz-40GHz)

According ANSI C63.10:2009 clause 6.4.4.2 and 6,5.3, for measurements below 30 MHz, the loop
antenna was positioned with its plane vertical from the EUT and rotated about its vertical axis for
maximum response at each azimuth position around the EUT. And the loop antenna also be
positioned with its plane horizontal at the specified distance from the EUT. The center of the loop is
1 m above the ground. For measurement above 30MHz, the Trilog Broadband Antenna or Horn
Antenna was located 3m from EUT,Measurements were made with the antenna positioned in both
the horizontal and vertical planes of Polarization, and the measurement antenna was varied from 1
m to 4 m. in height above the reference ground plane to obtain the maximum signal strength.

(4) Below pre-scan procedure was first performed in order to find prominent frequency spectrum
radiatedemissions from 9KHz to 25GHz:

(a) Scanning the peak frequency spectrum with the antenna specified in step (3), and the EUT was
rotated 360 degree, the antenna height was varied from 1m to 4m(Except loop antenna, it’s fixed 1m
above ground.)

(b) Change work frequency or channel of device if practicable.

(c) Change modulation type of device if practicable.

(d) Change power supply range from 85% to 115% of the rated supply voltage

(e) Rotated EUT though three orthogonal axes to determine the attitude of EUT arrangement
produceshighest emissions.Spectrum frequency from 9KHz to 25GHz (tenth harmonic of
fundamental frequency) was investigated,

and no any obvious emission were detected from 18GHz to 25GHz, so below final test was
performed with frequency range from 9KHz to 18 GHz.

LCTECH Guangdong Testing Services Co., Ltd.
Add: 2/F.,Technology and Enterprise Development Center,
Guangyuan Road,Xiaolan, Zhongshan, Guangdong, China
Tel:+86-760-22833366 Fax:+86-760-22833399 E-mail:Service@lccert.com http://www.lccert.com



http://www.lccert.com

®

oo

LETECH Page 26 of 30 Report No.:LCZE24070038

(5) For final emissions measurements at each frequency of interest, the EUT was rotated and the
antenna height was varied between 1m and 4m in order to maximize the emission. Measurements in
both horizontal and vertical polarities were made and the data was recorded. In order to find the
maximum emission, the relative positions of equipments and all of the interface cables were
changed according to ANSI C63.10 2009 on Radiated Emission test.

(6) The emissions from 9KHz to 1GHz were measured based on CISPR QP detector except for the
frequency bands 9-90KHz, 110-490KHz, for emissions from 9KHz-90KHz,110KHz-490KHz and
above 1GHz were measured based on average detector, for emissions above 1GHz, peak
emissions alsobe measured and need comply with Peak limit.

(7) The emissions from 9KHz to 1GHz, QP or average values were measured with EMI receiver with
below RBW

Frequency Band RBW
9KHz-150KHz 200Hz

150KHz-30MHz 9KHz
30MHz-1GHz 120KHz

(8) For emissions above 1GHz, both Peak and Average level were measured with Spectrum
Analyzer, and the RBW is set at 1MHz, VBW is set at 3MHz for Peak measure; RBW is set at 1MHz,
VBW is set at 10Hz for Average measure(according ANSI C63.10:2009 clause 4.2.3.2.3 procedure

for average measure). Both PK and AV level test, PK detector is used.
Test result
PASS. (See below detailed test result)

LCTECH Guangdong Testing Services Co., Ltd.
Add: 2/F.,Technology and Enterprise Development Center,
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Test result:

Pre-scan all test modes, found worst case at 2402MHz, and so only show the test result of 2402MHz,
Below 1G:
Horizontal:

EanM (dBim)

70

6l

FCC PART 15 CLASS B

200
Freguency (MHz)
Item Freq Read Antenna PEM | Cable Result Limit Over Detector Polanzation
Level Factor Factor Lozs Level Line Limit
Blad) | D @Euv) | (dBam Fi:] & | @Bpvim) | @Eevim) | (aB)
1 4381 1201 16.78 0.00 (.68 3037 40.00 -8.63 Peak HORIZONTAL
2 54.07 1343 290 0.00 0.71 2713 40.00 -12.87 Pezk HORIZONTAL
3 &6.50 14.57 10.93 0.00 (.68 26.18 40.00 -13.82 Peak HORIZONTAL
4 109 80 2071 243 0.00 1.13 3427 43.50 -8.23 Peak HORIZONTAL
3 176.89 2420 990 0.00 1.39 3549 4330 -8.01 Peak HOFIZONTAL
6 310.00 1374 14.00 0.00 217 2091 46.00 -16.00 Pezk HOFIZONTAL
Vertical:
o Lewel (dBuim)
70|
60 | ] V-
FCC PART 15 CLASS B
50
[

e

30|} R L . k™
a1 .\WM T

10f4

0 50 100 200 500 1000
Fregquency (MHz)

Item Fregq Read Antenna PEM | Cable Rezalt Limit Over Detector | Polarization

Level Factor Factor Loss Level Line Limit
(DIark) MHE) {dBuv) {dBm) dB 5] {dBuv/m) | {dBuvim) (dE)
30.85 21.06 10.71 0.00 0.48 3225 40.00 -1.75 QP VEFTICAL

4439 15.65 16.63 0.00 0.67 3293 40.00 -1.03 QF VERTICAL
63.11 20.02 11.46 0.00 0.6% ErR Y 40.00 -1.83 QF VERTICAL
108.63 24.44 9.03 0.00 1.05 54.52 43.30 -3.98 Pezk VERTICAL
17321 26.34 3.36 0.00 1.42 36.62 43.30 -6.38 Pezk VERTICAL
332.52 17.91 14.45 0.00 2.37 34.73 46.00 -11.27 Pezk VERTICAL

[= N WY O S5y WS O] S
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Lowest channel:

Peak value:
i Read Antenna Cable Preamp Lave Limit Line Owver
(#-sz' y Level Factor Loss Factor (dBuVim) | (d éu‘l.-"-"m Limit | polarization
) {dBu\) (dB/m) (dB) (dB) i ) (dB)
4824 .00 38.02 31.24 4.63 37.68 36.21 74.00 -37.79 Vertical
7236.00 32.78 36.25 6.52 37.80 ar.7s 74.00 -36.25 Vertical
B648.00 31.69 37.97 7.88 37.83 39.7M 74.00 -34.29 Vertical
4824 .00 37.04 31.24 4.63 37.68 35.23 74.00 -38.77 | Horizontal
7236.00 32.M 36.25 6.52 37.80 37.68 74.00 -36.32 | Horizontal
8648.00 31.34 37.97 7.88 37.83 39.36 74.00 -34.64 | Horizontal
Average value:
r— Read Antenna Cable Preamp - it i Owver
{r'lj'IHz} y Level Factor Loss Factor (@BuVim) | (dBuvim Limit | polarization
)| @Buv) | (@Bim) | (dB) (dB) : m | (aB)
4824.00 27.28 31.24 4.63 37.68 25.47 54.00 -28.53 Vertical
7236.00 21.70 36.25 6.52 37.80 26.67 54.00 -27.33 Vertical
89648.00 22.07 37.87 7.98 3793 30.09 54.00 -23.91 Vertical
4824.00 26.70 31.24 4.63 a7.68 24 89 54.00 -29.11 | Horizontal
7236.00 21.33 36.25 6.52 37.80 26.30 54.00 -27.70 | Horizontal
89648.00 21.13 3r.e7 7.98 3783 28.15 54.00 -24.85 | Horizontal
Middle channel:
Peak value:
i Read Antenna Cable Preamp (it Uitviii Lifiié Over
|'*?-1sz ¥ Level Factor Loss Factor (dBuvim) | ( déiu‘-.-’-‘rﬁ] Limit | polarization
. {dBu\) (dB/m} (dB} 1dB) ' (dB)
4874 .00 37.47 3.3 4.69 37.62 35.85 74.00 -38.15 Vertical
7311.00 33.10 36.39 6.61 37.78 38.32 74.00 -35.68 Vertical
B748.00 32.88 38.10 8.02 37.85 41.05 74.00 -32.85 Vertical
4874.00 38.24 3.3 4.69 37.62 36.62 74.00 -37.38 | Herizontal
7311.00 31.89 36.39 6.61 37.78 ar.m 74.00 -36.89 | Horizontal
8748.00 32.84 38.10 8.02 37.85 41.01 74.00 -32.89 | Horizontal
Average value:
AN Read Antenna Cable Preamp i mgiih FACH Over
{MHZ' y Level Factor Loss Factor (dBUVIm (dBuV/m) Limit | polarization
) (dBuV) {dB/m) (dB) {dB) : '« : (dB}
4874.00 28.47 31.31 4.69 ar.62 26.85 54.00 -27.15 Vertical
7311.00 21.46 36.39 6.61 37.78 26.68 54.00 -27.32 Vertical
9748.00 2217 38.10 8.02 a7.9s 30.34 54.00 -23.66 Vertical
4874.00 28.45 31.31 4.69 ar.e2 26.83 54.00 -27.17 | Horizontal
7311.00 21.01 36.39 6.61 ar.ve 26.23 54.00 -27.77 | Horizontal
89748.00 22.58 38.10 B.02 3795 30.75 54.00 -23.25 | Horizontal
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Highest channel:
Peak value:
i Fead Antenna Cable Preamp i Uil e Cver
”sz._ : Level Factor Loss Factor (dBuV/m) | ( dEu‘-.-""rﬁ] Limit | polarization
) ! {dBu\) (dB/m) (dB} (dB) i ' (dB}
4924.00 41.64 31.37 4.75 37.58 40.18 74.00 -33.82 Vertical
7386.00 32.92 36.57 6.71 3r.74 38.48 74.00 -35.54 Vertical
884800 35.56 38.20 8.07 37.58 4425 74.00 -29.75 Vertical
4924.00 41.45 31.37 4.75 37.58 39.99 74.00 -34.01 | Horizontal
7386.00 32.08 36.57 6.71 3774 3r.62 74.00 -36.38 | Horizontal
8848.00 31.85 38.20 8.07 37.58 40.54 74.00 -33.46 | Horizontal
Average value:
RS Read Antenna Cable Preamp il Limit Line Over
{h-:'IHz'ﬁ y Level Factor Loss Factor (dBuVim) | (dBuVim) Limit | polarization
i {dBu\) {dB/m} (dB) (dB) ; ' ¥ : (dB})
4924.00 32.81 31.37 4.75 37.58 31.35 54.00 -22.65 Vertical
7386.00 22.80 36.57 6.71 ar.74 28.44 54.00 -25.56 Vertical
89848.00 2413 38.20 8.07 37.58 32.82 54.00 -21.18 Vertical
492400 31.98 31.37 4.75 37.58 30.52 54.00 -23.48 | Horizontal
7386.00 21.52 36.57 6.71 ar.74 27.08 54.00 -26.94 | Horizontal
89848.00 21.16 38.20 8.07 37.58 29.85 54.00 -24.15 | Horizontal
Unwanted Emissions in Non-restricted Frequency Bands
Lowest channel:
Peak value:
Fraquency Read Antenna Cable Preamp T Limit Line Cver
i Level Factor Loss Factor . . SR Limit Polarization
Miriz) (@Buv) | (dB/m) (dB) (@g) | (dBuVim) | (dBuVim) | . yp,
2310.00 38.85 27.14 2.81 38.64 31.16 74.00 -42.84 Haorizontal
2380.00 48.28 27.37 291 38.84 39.70 74.00 -34.30 Haorizontal
2310.00 38.40 27.14 2.81 38.64 29.71 74.00 -44 .29 Vertical
2380.00 48.57 27.37 291 38.84 41.01 74.00 -32.99 Vertical
Average value:
Read Antenna Cable Preamp : Over
Fr?ﬁﬂ'ﬁzr;w Level Factor Loss Factor (d Eiflm E‘E:#';ﬁ Limit Polarization
(@8uw) | (@Bim) | (dB) (dB) o | (8]
2310.00 30.13 27.14 2.81 38.64 21.44 54.00 -32.56 Haorizontal
2380.00 37.23 27.37 291 38.84 28.67 54.00 -25.33 Horizontal
2310.00 28.80 27.14 2.81 38.64 20.11 54.00 -33.89 Vertical
2380.00 38.21 27.37 291 38.84 30.65 54.00 -23.35 Vertical
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Highest channel:
Peak value:
Frequency Read Antenna Cable Preamp Level Limit Line D.a-'e:r -
(MHz) ]__evel !:actor Loss Factor (@BuVim) | (dBuVim) IT|m|t Polarization
{dBu\') (dB/m) {dB) {dB) (dB)
2483.50 48.73 27.82 299 39.05 40.49 74.00 -33.51 Haorizontal
2500.00 41.14 27.70 3.01 38.10 32.75 74.00 -41.25 Haorizontal
2483.50 48.62 27.82 299 38.05 40.38 74.00 -33.62 Vertical
2500.00 42.34 27.70 3.0 38.10 33.95 74.00 -40.05 Vertical
Average value:
Frequency Read Antenna Cable Preamp Level Limit Line D_a-'e:r o
(MHz) Level !:ac:tor Loss Factor (dBuvim) | (@Buvim) |TIIT|It Folarization
{dBu\') (dB/m) {dB) {dB) (dB)
2483.50 37.22 27.82 299 39.05 28.88 54.00 -25.02 Haorizontal
2500.00 33.67 27.70 3.01 38.10 25.28 54.00 -28.72 Harizontal
2483.50 38.01 27.82 299 38.05 29.77 54.00 -24.23 Vertical
2500.00 32.48 27.70 3.01 38.10 24.08 54.00 -28.81 Vertical
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