®

A
LCTECH
Test Report Number: LCZE24120050 Total Page(s):31
Applicant Name: Tru-Scapes

Applicant Address:

121 Indeoendence Lane, Chalfont, PENNSYLVANIA, USA

Product Name:

HARDSCAPE LIGHT

Model / Type Reference:

TS-25DOTC-BRZ, TS-M25DOTC-SS, TS-A501C, TS-A1001C,
TS-A3000C, TS-A6000C, TSC-250C-BLK, TSC-600C-BLK,
TSS-AS200, TSS-AP400

FCC ID:

2BM2QHARDSCAPELIGHT

Date of Issue:

2025-01-06

Testing Laboratory:

LCTECH Guangdong Testing Services Co., Ltd.

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

Test Specification:

FCC 47 CFR Part 15 Subpart C: Section 15.247

Test Result: Passed
Compiled by: Reviewed by:
j | Ii . . 1 L .
2025-01-06 RexHe  Kex 2025-01-06 TensionLi Jpacrioe 1
Date Name Signature Date Name Signature
Remark:
N/A

The duplication of this report or parts of it and its use for advertising purposes is only allowed with

permission of the testing laboratory. This report contains the result of the examination of the product sample

submitted by the applicant. A general statement concerning the quality of the products from the series

manufacture cannot be derived therefore.




A
LCTECH Page 2 of 30 Report No.:.LCZE24120050
Contents
1 SUMMARY OF TEST RESUL TS tttuiiiiiittttttttiisiieeetteeststisssssesseesstsseseesteessreesree 3
2 GENERAL TEST INFORMATION .uuuteeeetteeettueseeeeesseessssnaassssssssesssnnnssssessseesssnnasssesseeesssnnnns 4
P2 R B 1 STt =4[ = T N = = O I 4
2.2 OPERATION CHANNEL LIST 1ititttttttttusiiteeettessssssssseseteesssssseeesesessmteeestsesseeeeer 5
2.3 T EST CHANNEL LIST tttttutuuieeeeeeeeesssnsssseesssessssnnsssessssesssssnsssessssesssssnsssssssssesssnnnasseeesssennes 5
2.8 TESTING cotteetttteee et e ettt e e e e e e ettt et e e eee et e e e e s eeseeeeeee e e s s e aseeeeseeensnnnaseeeaeeeenntanneeeeeeeennns 5
2.5  TEST ENVIRONMENT CONDITIONS . uuuuiitettttttttttissseeeteesssssnnsseeesesessssssesesesessreeeesseen 6
2.6 TEST LABORATORY Litttttttuuiiiteettttssssussssesstessssssssesssessssssteeetttessnteeetesersreeeren 6
2.7  MEASUREMENT UNCERTAINTY etettuuuttteeeeeeeessenssseeeesseesssnnsssesssssssssnnsssssssssessssnsnssssesseesnns 6
3 @ L0 Y 1=t N T 1 R 7
4 LSS ST T S T 8
4.1  ANTENNA REQUIREMENT .1tttttieeeiiiiittteeeeeeesssssisttssseseaeessaassnsssssessessssssssssssesessesssasssssssseeees 8
4.2 AC POWER LINE CONDUCTED EMISSION ....uiiiiiiiiieiteee et eeeeeee e e e e eeeeeeaeeesseeeeneesnnnnnnns 9
4.3 CONDUCTED PEAK OUTPUT POWER......cottttiiiiieetitiiitiisise e etteestiesssesasesesssannnsesesssesnns 12
4.4 B DB BANDWIDTH titvttttuiiiieeeittetstitiisseeeestessttsssseesteesssssttesatesestrteeetesesssnreeeeereenn 14
45  POWER SPECTRAL DENSITY .ooettiuiiiiieiiitieeeee et e e e et eeeeeeasseeeaeeeesssassessssssssssnasssesesseeenns 16
A8 BAND EDGE ... oo oottt e e e e e e ettt ————reeeattran i —aaaaaranan 18
4.7 SPURIOUS RF CONDUCTED EMISSIONS ..ovvtuuutiiteetteersssiinssseesseressssnnsseessesesssmnseeessseenn 20
4.8  SPURIOUS RADIATED EMISSION ...uuuiieeeieeeeuteaseeeeesseeessanassssesssssesssnnassssssssssssnnaassesessseenns 24
5 TEST SETUP PHOTO ..ottt ettt ettt e e e e e e e e e et ee e e e e e e e eees e eeeeeseeennsnnnnns 30

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

1 Summary of Test Results
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Description of Test Item 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
o e
Spurious Emission FCC Part 15: 15.247(d) 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
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2 General test information

2.1 Description of EUT

Product Name :IHARDSCAPE LIGHT
TS-25DOTC-BRZ, TS-M25DOTC-SS, TS-A501C, TS-A1001C,

Model Number :|TS-A3000C, TS-A6000C, TSC-250C-BLK, TSC-600C-BLK,
TSS-AS200, TSS-AP400

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

Power supply :|12Vac, 60Hz

FCCID :|2BM2QHARDSCAPELIGHT

Radio Specification :|Bluetooth V5.0

Operation frequency :12402MHz -2480MHz

Modulation :|BLE: GFSK

Data rate :|11Mbps, 2Mbps,

Antenna Type :|FPC antenna

Antenna Gain :12.63dBi

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: TS-25DOTC-
BRZ, TS-M25DOTC-SS, TS-A501C, TS-A1001C, TS-A3000C, TS-A6000C, TSC-250C-BLK, TSC-
600C-BLK, TSS-AS200, TSS-AP400. Above models are identical in schematic models were same
sample, the difference of these models were appearance and model name. Therefore only one
model TS-A6000C 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
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2.2 Operation channel list

Frequency Frequency Frequency Frequency
Channel (MH2) Channel (MH2) Channel (MH2) Channel (MH2)

0 2402 10 2422 20 2442 30 2462
1 2404 11 2424 21 2444 31 2464
2 2406 12 2426 22 2446 32 2466
3 2408 13 2428 23 2448 33 2468
4 2410 14 2430 24 2450 34 2470
5 2412 15 2432 25 2452 35 2472
6 2414 16 2434 26 2454 36 2474
7 2416 17 2436 27 2456 37 2476
8 2418 18 2438 28 2458 38 2478
9 2420 19 2440 29 2460 39 2480

2.3 Test channel list

Frequency
Channel (MH2)

0 2402
19 2440
39 2480

2.4 Testing

Date of receipt of test item : 2024-12-18

Date (s) of performance of tests : 2024-12-20 to 2024-12-30

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

Zhongshan, Guangdong, China

2.7 Measurement uncertainty

Test Item 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
Cal.Date Cal.Due date
Item|Test Equipment Manufacturer Model No. Serial No. (yyyy-mm- ' dd
dd) (yyyy-mm-dd)
Radiated Emission (30 MHz—1000 MHz) X
1 EMI Test R&S ESCI 7 100965 | 2024-06-26 | 2025-06-25
Receiver
o | Log-periodic Schwarzbeck VULB 9162 058 2022-07-03 | 2025-07-02
Dipole Antenna
3 3m Semi- Zhongshuo 9mx6mx6m 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:
o Software AUDIX E3 6.111221a N/A N/A
Disturbance Voltage |E
6 EMI Test Rohde&Schwarz ESCI 100939 | 2024-12-09 | 2025-12-08
Receiver
7 | Artificial Mains | o0 0 e Schwarz ENV216 3560655012 | 2024-12-09 | 2025-12-08
Network
8 Shield Room Rongxiang 8X5X3.5 992276296 2022-07-01 2025-06-30
Conducted Version No:
9 Emission Test FALA EZ-EMC LCTECH-03A N/A N/A
Software
Radiated Emission (Above 1 GHz) |X|
10| EMiTest R&S ESCI 7 100965 | 2024-06-26 | 2025-06-25
Receiver
11 | Log-periodic Schwarzbeck VULB 9162 058 2022-07-03 | 2025-07-02
Dipole Antenna
12 | Sm Semi- Zhongshuo 9mx6mx6m 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 | 2024-06-26 2025-06-25
Doppelsteg
Breitband
15 Hornantenne Schwarzbeck BBHA 9120 D N/A 2024-12-11 2025-12-10
Double Ridge
Broadband Horn
) . SER
16 | Signal Analyzer Keysight N9020A MY52220373 2024-12-09 2025-12-08
17 | Pre-amplifier sinancidian Z:SOngOlGlSG- N/A 2024-12-09 2025-12-08

Tel:+86-760-22833366

LCTECH Guangdong Testing Services Co.,Ltd.
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4 Test Results

4.1 Antennarequirement
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
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4.2 AC Power Line Conducted Emission

Results: Pass
Date of testing : Dec 20, 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 : Not applied

Temperature : 25°C

Humidity : 57%

Air pressure : 101KPA

Test Connection Diagram

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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Test Data for model TS-A6000C
Terminal under Test: Live Line
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Report No.:.LCZE24120050

Power Source :12Vac, 60Hz

Pre-scan all test modes, found worst case at 2480MHz, and so only show the test result of 2480MHz,

Peak and Average Scan:
80.0 dBu¥

Limit1:
Limit2:

40 r i

el

0.0

peak

i

VG

0.150 0.5 [(MHz) 5 30.000
Quasi-peak and Average measurement:
No. Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuVv) Factor(dB) (dBuv) (dBuv) (dB)

1 0.2020 29.16 9.77 38.93 63.53 -24.60 QP
2 0.2020 13.66 9.77 23.43 53.53 -30.10 AVG
3 0.4020 39.22 10.05 49.27 57.81 -8.54 QP
4 0.4020 28.44 10.05 38.49 47.81 -9.32 AVG
5 0.8060 24.00 10.19 34.19 56.00 -21.81 QP
6 0.8060 17.02 10.19 27.21 46.00 -18.79 AVG
7 2.0100 16.17 10.03 26.20 56.00 -29.80 QP
8 2.0100 12.97 10.03 23.00 46.00 -23.00 AVG
9 2.8140 20.53 10.22 30.75 56.00 -25.25 QP
10 2.8140 15.73 10.22 25.95 46.00 -20.05 AVG
11 3.0140 19.96 10.27 30.23 56.00 -25.77 QP
12 3.0140 17.40 10.27 27.67 46.00 -18.33 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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Terminal under Test: Neutral Line

Peak and Average Scan:
80.0 dBu¥
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Limit1: —
Limit2: —_

\1 |

40

)

'wuﬂl“ ﬂmmmm i MWWW §

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) (dBuVv) (dBuv) (dB)

1 0.4020 38.90 10.05 48.95 57.81 -8.86 QP
2 0.4020 28.25 10.05 38.30 47.81 -9.51 AVG
3 0.8020 27.27 10.19 37.46 56.00 -18.54 QP
4 0.8020 20.79 10.19 30.98 46.00 -15.02 AVG
5 2.8100 22.56 10.22 32.78 56.00 -23.22 QP
6 2.8100 17.91 10.22 28.13 46.00 -17.87 AVG
7 3.0100 22.13 10.27 32.40 56.00 -23.60 QP
8 3.0100 18.89 10.27 29.16 46.00 -16.84 AVG
9 7.6220 18.59 10.49 29.08 60.00 -30.92 QP
10 7.6220 13.22 10.49 23.71 50.00 -26.29 AVG
11 24.2700 14.78 11.93 26.71 60.00 -33.29 QP
12 24.2700 5.82 11.93 17.75 50.00 -32.25 AVG

Tel:+86-760-22833366

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@lccert.com

http://www.lccert.com
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4.3 Conducted Peak Output Power

Test Connection Diagram

EUT and Assistant
System

Spectrum Attenuator
Analyzer

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:

BLE 1M | 1Mbps 2402 4,983 <30 PASS
BLE 1M | 1Mbps 2440 5.195 <30 PASS
BLE 1M | 1Mbps 2480 5.272 <30 PASS
BLE 2M | 2Mbps 2402 5.069 <30 PASS
BLE 2M | 2Mbps 2440 5.249 <30 PASS
BLE 2M | 2Mbps 2480 5.213 <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



http://www.lccert.com/

®

h

LETECH Page 13 of 30 Report No.:LCZE24120050

= Ceysight Spectrum Anahizer - Swept 44 5t Keysight Spectrers Anahyoer - Swept 34
L] % ] .Y

Narker 2401784000000 P ) aker 1202000000 Grz [ L

Anen: 4 0B

Ref 30.00 dBm

er 2402000 GHz Span 5,000 MHz jCenter 2402000 GHz
es BN 2.0 MHz #VEW 6.0 MHz Sweep 1.000 ms (1001 pts)f#Res BW 2.0 MHz HVBW 6.0 MHz
2402MHz(1Mbps) 2402MHz(2Mbps)

= CEpaight Spectrum Analyoe - Swept 54 et | Keysiqht Spectrum Anahzer - Swept SA
1 T o

= ] 0 2 7] EPULE] BAIGN
Narker § 2440066000 pou e oe o L
ar i ! LG e . Marker 1 2.440480000000 GHz oy Ty Lo
L Amen:

PNO:Fast G Trig: FreeRun
IFGain:Low Atten: 40 dB

Ref 30.00 dBm ) n Ref 30.00 dBm

e e —————————————————————
iCenter 2.440000 GHz Span 6.000 MHz
¥Res BW 2.0 MHz #VEW 6.0 MHz # i #VBW 6.0 MHz Sweep 1.000 ms (1001 pts)

2440MHz(1Mbps) 2440MHz(2Mbps)

5 ot CErright Spectrum Asalizer - Swept 34

- Ceyright Specinum Asalrmer - Swept 4

i OF o T

Avg Type Log-Per A Type: Log-Par
Trig: Fres Run Avg Hold:= 100400 Trig: Fres Run Avg Hold:= 100100
Amen: 40 0B

&

Mk
Ref 30.00 dBm

Center 2480000 GHz ‘Span 6.000 MHz|Center 2480000 GHz
[Res BIW 2.0 MHz FVBW 6.0 MHz Sweep 1.000 ms (1001 pts)f#Res BIW 2.0 MHz #VBW 6.0 MHz Sweep 1.000 ms (1001 pts)

2480MHz(1Mbps) 2480MHz(2Mbps)


http://www.lccert.com/

®

|

LETECEH Page 14 of 30

Report No.:.LCZE24120050

4.4 6 dB Bandwidth

Limit:
Frequ(?\?'(_:');)range Standard requirement Limit
2402-2480 Fcclzﬁ%?a)s(;;’(ﬂg” c >500kHz
Test setup:
Spectrum Attenuator EU1 ;I}_i t.:;sisrmr
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

Test results:

Fr?&f_'ezr)lcy Data rate 6 deZﬁ;;%ﬁd(kHZ) Limit Result
2402 1Mbps 669.2 =500kHz Pass
2440 1Mbps 676.9 =500kHz Pass
2480 1Mbps 669.9 =500kHz Pass
2402 2Mbps 1404 =500kHz Pass
2440 2Mbps 1335 =500kHz Pass
2480 2Mbps 1287 =500kHz Pass

Tel:+86-760-22833366

LCTECH Guangdong Testing Services Co.,Ltd.
Add:2/F.,Technology and Enterprise Development Center,
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4.5 Power Spectral Density

Limit:
Frequ(?\?'(_:');)range Standard requirement Limit
2022400 | TG0 | nany )
Test setup:
Spectrum A ttenuator EUT and Assistant

System

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 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.

Test results:

A UETE) Data rate Powg;r?s[?te;ctral Lol Result

(MHz) (dBm/3kHz) (dBm/3kHz)

2402 1Mbps -3.024 8 Pass
2440 1Mbps -2.724 8 Pass
2480 1Mbps -3.165 8 Pass
2402 2Mbps -7.116 8 Pass
2440 2Mbps -7.464 8 Pass
2480 2Mbps -7.796 8 Pass

LCTECH Guangdong Testing Services Co.,Ltd.
Add:2/F.,Technology and Enterprise Development Center,
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X
Marker 1 2.402067520000 GHz
e

Wise o Trig: FroeRun

;L ow Aien: 40 4D

Ref 30.00 dBm

#VBW 10 kHz

Ava Type: Log Pwr
Avg|Held:= 100900

2402MHz(2Mbps)

A Type: Log-Far
Bg|Hold 3108150

FHOLMige o T FreeRun
“

Ref 30.00 dBm

VB 10 kHz Sweep 111,

[ ————rY

2440MHz(1Mbps)

AvgT
4 o Trig: Fres Rur
ow fsten: 40 98

Ref 30.00 dBm

Center 2.4400000 GHz

#Res BW 2.0 kHz #VBW 10 kHz

ypu LogPwr
gl Hoks.= 100100

Span 1.055 MHz |

Sweep 1113

2440MHz(2Mbps)

A Type: Log-Far
Bg|Hold 3108150

Trig: Fres Run

FHO. ide (o
Aften. 40 <0

L ow

Ref 30.00 dBm

2 55 M

—
FVBW 10 kHz Sweep 111.3 ms (1001 pis))

2480MHz(1Mbps)

= Reytight Soetium Snsyter - wert 54
o &

Trig: Frae Fun

W Ve (o
Arten: 40 40

;L ow

Refl 30.00 dBm

Center 24200000 GHz

#Res BW 3.0 kHz WEBW 10 kHz

Ava Type: Log Par
Avg|Held:= 1004900

Span I.G_!EMT'IZ:
Sweep 111.3 ms (1001 pts))

2480MHz(2Mbps)

Avg Type: LogPar
PO Aids oo Trig: FreeRun Ag|Held 10150
sl ow Ailten: 43 b

Ref 30.00 dBm

NSRS S W W WIS T I U— —.
Span 1.055 MHz |

FVBW 10 kHz Sweep 111.3 ms (1001 pts)

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/

®

|

LETECH Page 18 of 30 Report No.:LCZE24120050

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
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2402MHz(1Mbps)

2402MHz(2Mbps)

BN

Avg Type: Log-Pwr
PO Fast o Trg: Fres Run AvgHeld > 100100
I Gain:Low Atten: 40 dB

Ref 30.00 dBm

Sweep 10.53 ms (1001 pts)

Stop 2.41000 GHz

2402 19 GHz |
2400 00 GHz|
2,397 35 GHz| 49,681 dBm|
2313993 GHz | 49,859 dBm,

$awn
Avg Type: LogPwr
Trig: Fres Run AvglHeld>100100
Amer: 30 88

Ref 30.00 dBm

2480MHz(1Mbps)

AN

Avg Type: Log-Pwr
Trig: Fres Run AvgHoid:> 100100
Atten: 40 dO

#VEBW 300 kHz

Stop 2.55000 GHz|

2480MHz(2Mbps)

g Type: Log-Pwr
Trig: Frae Run Avgltiold >100/400
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4,574 dBm|
~49.950 dBm|
AT910 dBm|
48,332 dBm|

667 ms (1001 pts)
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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.
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Test results:
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2402MHz(1Mbps)

2402MHz(2Mbps)
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2440MHz(1Mbps)

2440MHz(2Mbps)
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2480MHz(1Mbps)

2480MHz(2Mbps)
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4.8 Spurious Radiated emission

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

Semi-anechaiec Chamber

TITRN TABLE
« w —
L3m(La*] D9 %0 8 meH) ooy

1 Receiver H PC System

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

Semi-anechoic

ANTENNA ELEVATION VARIESFROM 1 TO 4
METER.S«

Ime

>
g

EUTand«
Support

- . . ) TURN TABLE-+|
ir.i\mgl} 1.0m(W)=0.8mi —m (WOOD)«

| Rre-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)*1.0m(W)*0.8m(E)

TURN TABLE 0.8m

ABSORBER
(FIBRE GLASS)

AAAAAA

| AMP |—| Spectrum AnalyzerH PC System

il

Note: For harmonic emissions test a appropriate high pass filter was inserted in the input port of
AMP.
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Limit
FCC 15.205 Restricted frequency band
Ltz WHz IHz GHz
0.090-0.110 1642 - 16.423 3999 - 410 45-515
'0.495 - 0.505 16.69475 - 16.69525 608 - 614 535-546
2.1735-2.1905 16.80425 - 16.80475 960 - 1240 725-775
4125-4128 255-25.67 1300 - 1427 8.025-85
417725 -417775 375-3825 1435 - 1626.5 90-92
420725 -420775 73-74.6 16455 - 1646.5 93-95
6.215-6218 T48-752 1660 - 1710 106-12.7
6.26775 - 6.26823 108 - 12194 17188-1722.2 1325-154
6.31175-6.31225 123 - 138 2200 - 2300 1447-145
8.291-8294 1499 - 150.05 2310 - 2390 1535-16.2
8.362 - B.366 156.52475 - 156.52525 24835 - 2500 17.7-214
8.37625 - 838675 156.7 - 156.9 2690 - 2900 22.01-23.12
841425 - 841475 162.0125 - 167.17 3260 - 3267 236-240
12.29-12.293 167.72- 1732 3332 -3339 312-318
12.51975 - 12.52025 240 - 285 33458 - 3358 3643 -36.5
1257675 - 1257725 322-3354 3600 - 4400 A
1336-1341
FCC 15.209 Limit.
Frequency (MHz) DISTANCE FIELD STRENGTHS LIMIT
Meters uVv/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(uV)/m (Peak)
54.0 dB(uV)/m (Average)

Note: (1)The emission limits shown in the above table are based on measurements employing a
CISPRQP detector except for the frequency bands 9-90KHz, 110-490KHz and above
1000MHz.Radiatedemissions 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)
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Limit for this EUT

All the emissions appearing within 15.205 restricted frequency bands shall not exceed the limits
shown in15.209, all the other emissions shall be at least 20dB below the fundamental emissions, or
comply with15.209 limits.

Test Procedure

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

(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
antennawas positioned with its plane vertical from the EUT and rotated about its vertical axis for
maximumresponse at each azimuth position around the EUT. And the loop antenna also be
positioned with its planehorizontal at the specified distance from the EUT. The center of the loop is 1
m above the ground. Formeasurement 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 ofPolarization, and the measurement antenna was varied from 1 m
to 4 m. in height above the referenceground 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
wasrotated 360 degree, the antenna height was varied from 1m to 4m(Except loop antenna, it’s fixed
1m aboveground.)

(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
performedwith frequency range from 9KHz to 18GHz.
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(5) For final emissions measurements at each frequency of interest, the EUT was rotated and the
antennaheight was varied between 1m and 4m in order to maximize the emission. Measurements in
bothhorizontal and vertical polarities were made and the data was recorded. In order to find the
maximumemission, the relative positions of equipments and all of the interface cables were changed
according toANSI C63.10 2020 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
andabove 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
withbelow 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, andthe RBW is set at 1IMHz, VBW is set at 3MHz for Peak measure; RBW is set at 1MHz,
VBW is set at10Hz for Average measure(according ANSI C63.10:2009 clause 4.2.3.2.3 procedure

for averagemeasure). Both PK and AV level test, PK detector is used.
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Test result:

Pre-scan all test modes, found worst case at 2480MHz, and so only show the test result of 2480MHz,
Below 1G:

Horizontal:

Level {(dBLim)

80
70
60
FCC PART 15 CLASS B
50
]
40
. 8 A
1
ao Y
20
10
30 50 100 200 500 1000
Frequency (MHz)
Ttem Freg Read Antenna | PRM | Cable | Result Limit Orwer Detector | Polarization
Level Factor Factor Loss Level Line Limit
(Mark) | (MHz) (dBpV) (dB/m) dB 4B (dBpVim) | (dBpVim) {dB)
1 43 .66 1354 16.68 0.00 0.67 30.80 40.00 011 Peak HOBLZONTAL
2 14282 2783 7.89 0.00 123 3697 4330 -6.33 QF HOBLZONTAL
3 18002 2281 940 0.00 137 33358 43350 002 Peak HORIZONTAL
4 21079 2410 11.03 0.00 1.72 36.83 4350 -6.63 Peak HORIZONTAL
3 23748 2332 12.10 0.00 1.79 3721 46.00 -8.79 Peak HOFRIZONTAL
G ENEXD 18.09 14.05 0.00 2.13 3427 46.00 -11.73 Peak HORIZONTAL
Vertical:
goLEvel ([dBuim)
EL
60
FCC PART 15 CLASS B
50 {
40
4 5 6
30
20
10
30 50 100 200 500 1000
Frequency (MHz)
Item Freq Read Antenna | PRM | Cable | Result Limit Ower Detector | Polarization
Level Factor Factor Loss Level Line Limit
(MMark) (MHz) {dByuV) (dB/m) dB dB (dByVim) | (dBpVim) (dB)
1 3452 2221 11.30 0.00 0.60 3431 40.00 -3.69 QF VEFIICAL
2 4412 1326 1684 0.00 0.68 3278 4000 722 QP VERIICAL
3 14183 2724 793 0.00 1.23 3640 4330 -7.10 QP VERTICAL
4 175.04 2544 9.00 0.00 1.40 3584 4330 -7.66 Peak VERTICAL
5 21133 2059 11.06 0.00 1.72 3337 43350 -10.13 Peak VERTICAL
G 24338 1797 1234 0.00 1.88 32.19 46.00 -13.81 Peak VERTICAL
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Above 1G:

2402MHz:

Item Freq Read Antenna | PRM Cable | Result Limit Over Detector Polari
Level Factor Factor | Loss | Level Line Limit zation

(Mark) | (MHz) | (dBuV) | (dB/m) dB dB (dBpVv/m) | (dBuV/m) | (dB)

1 1884. | 48.85 | 26.36 54.06 [ 4.00 | 25.15 54.00 -28.85 Average | H

2 1884. | 58.85 | 26.36 54.06 [ 4.00 | 35.15 74.00 -38.85 Peak H

3 4995, | 46.22 | 32.87 53.22 [ 5.00 | 30.87 54.00 -23.13 Average | H

4 4995, | 56.22 | 32.87 53.22 [ 5.00 | 40.87 74.00 -33.13 Peak H

5 2054. | 47.84 | 26.76 53.99 [ 4.07 | 24.68 54.00 -29.32 Average |V

6 2054. | 57.84 | 26.76 53.99 [ 4.07 | 34.68 74.00 -39.32 Peak V

7 4978. | 46.21 | 32.82 53.23 [ 5.00 | 30.80 54.00 -23.20 Average |V

8 4978. | 56.21 | 32.82 53.23 [ 5.00 | 40.80 74.00 -33.20 Peak V

2440MHz:

Item Freq Read Antenna | PRM Cable | Result Limit Over Detector Polari
Level Factor Factor | Loss Level Line Limit zation

(Mark) | (MHz) | (dBuV) | (dB/m) dB dB (dBpVv/m) | (dBuV/m) | (dB)

1 5012. | 46.81 | 32.88 53.22 [ 5.01 | 31.48 54.00 -22.52 Average | H

2 5012. [ 56.81 | 32.88 53.22 [ 5.01 | 41.48 74.00 -32.52 Peak H

3 4927. | 46.76 | 32.69 53.26 [ 5.00 | 31.19 54.00 -22.81 Average |V

4 4927. | 56.76 | 32.69 53.26 [ 5.00 | 41.19 74.00 -32.81 Peak \%

2480MHz:

Item Freq Read Antenna | PRM Cable | Result Limit Over Detector Polari
Level Factor Factor | Loss Level Line Limit zation

(Mark) | (MHz) [ (dBuV) | (dB/m) dB dB (dBpVv/m) | (dBuV/m) | (dB)

1 3210. | 48.76 | 29.39 53.86 [ 5.00 | 29.29 54.00 -24.71 Average | H

2 3210. | 58.76 | 29.39 53.86 [ 5.00 | 39.29 74.00 -34.71 Peak H

3 4978. | 47.07 | 32.82 53.23 [ 5.00 | 31.66 54.00 -22.34 Average | H

4 4978. | 57.07 | 32.82 53.23 [ 5.00 | 41.66 74.00 -32.34 Peak H

5 3125. | 49.07 | 29.38 53.88 [ 5.00 | 29.57 54.00 -24.43 Average |V

6 3125. | 59.07 | 29.38 53.88 [ 5.00 | 39.57 74.00 -34.43 Peak V

7 4978. | 47.97 | 32.82 53.23 [ 5.00 | 32.56 54.00 -21.44 Average |V

8 4978. | 57.97 | 32.82 53.23 [ 5.00 | 42.56 74.00 -31.44 Peak V
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5 Test Setup Photo

Refer to <Setup Photos>
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