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1. Test Report Declare

Applicant: NAMILAI PTE. LTD.

Address: #03-01, 25 Duxton Hill Singapore 089608 Singapore
Manufacturer: NAMI.AI PTE. LTD.

Address: #03-01, 25 Duxton Hill Singapore 089608 Singapore
Product Name: Keypad

Brand Name: NA

Model Name: NSA301

Difference Description: NA

We Declare:

The equipment described above is tested by Guangzhou Jingce Testing Technology Co., Ltd. and in
the configuration tested the equipment complied with the standards specified above. The test results
are contained in this test report and Guangzhou Jingce Testing Technology Co., Ltd. is assumed of full
responsibility for the accuracy and completeness of these tests except as provided information by
clients.
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2. Summary of Test Results

Report No.: JCF251114071-002

Summary of Test Results

Clause Test Items FCC Rules Test Results
1 6 dB Bandwidth FCC Part 15.247 (a) (2) Pass
2 Peak Conducted Output Power FCC Part 15.247 (b) (3) Pass
3 Power Spectral Density FCC Part 15.247 (e) Pass

Conducted Bandedge and Spurious
4 Emission FCC Part 15.247 (d) Pass
. . FCC Part 15.247 (d)
5 Radiated Bandedge and Spurious | £CC part 15.209 Pass
FCC Part 15.205
Conducted Emission Test For AC
6 Power Port FCC Part 15.207 NA
7 Antenna Requirement FCC Part 15.203 Pass

3. Test Laboratory
Guangzhou Jingce Testing Technology Co., Ltd.

Add.: No.10, Hefeng No.1 street, Huangpu District, Guangzhou, Guangdong, People’s Republic of

China
Association for Laboratory Accreditation(A2LA). Certificate Number: 6594.03
FCC Designation Number: CN1381. Test Firm Registration Number: 486550

IC Test Firm Registration Number: 31808

Conformity Assessment Body identifier: CN0O173

LOP-FTR016 1.0
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4. Equipment Under Test
4.1. Description of EUT

Report No.: JCF251114071-002

EUT Name: Keypad

Model Number: NSA301

EUT Function Description: |Please refer to the user manual of this device
Power Supply: 1.5V*3 AAA

Hardware Version: NA

Software Version: NA

Radio Specification: Thread

Operation Frequency: 2405 MHz - 2480 MHz

Modulation: O-QPSK

Antenna Type: PCB Antenna, MAX. Gain: 3.05 dBi

Note 1: EUT is the ab. of equipment under test.
Note 2: The antenna gain is declared by the customer and the laboratory is not responsible for the

accuracy of the antenna gain.

4.2. Channel List

Channel Frequency Channel Frequency Channel Frequency Channel Frequency
(MHz) (MHz) (MHz) (MHz)
11 2405 12 2410 13 2415 14 2420
15 2425 16 2430 17 2435 18 2440
19 2445 20 2450 21 2455 22 2460
23 2465 24 2470 25 2475 26 2480
4.3. Test Channel Configuration
Tested mode, channel, information
Mode Channel Fr?&tlj_iezr;cy
LCH:CH11 2405
0-QPSK MCH:CH18 2440
HCH:CH26 2480
4.4. Test environment conditions
During the measurement the environmental conditions were within the listed ranges:
Temperature range: 21-25C
Humidity range: 40-75%
Pressure range: 86-106 kPa
4.5. The Worse Case Power Setting Parameter
The Worse Case Power Setting Parameter under 2400 ~ 2483.5MHz Band
Test Software SSCOM V5.13.1
_ Transmit Antenna Test Software Setting Value
Modulation Type Number CH 11 CH 18 CH 26
0-QPSK 1 40 40 40

LOP-FTR016 1.0
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4.6. Description of Available Antennas

Report No.: JCF251114071-002

Transmit and

Test Mode ; Description
Receive Mode
0-QPSK 51TX, 1RX Antenna 1 can be used as transmitting/receiving
antenna.
5. Description of Test Setup
5.1. Accessory
I?:scnpho_n o Manufacturer Model Number Description Remark
ccessories
N/A N/A N/A N/A N/A
5.2. Support Equipment
Equipment Brand Name Model Name P/N
PC Lenovo T480 /

5.3. Test Setup

The EUT can work in Fixed Frequency mode.

5.4. Setup Diagram for Tests

EUT

[ Pc ]

6. Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

Test ltem Uncertainty
AC Power Conduction emission 1.37 dB
All Radiated emissions 5.4dB
Conducted emissions 3.09dB
Occupied Channel Bandwidth 1.1%
Conducted Output power 0.82dB
Power Spectral Density 0.82dB

Note: This uncertainty represents an expanded uncertainty expressed at approximately the
95 % confidence level using a coverage factor of k = 2.

LOP-FTR016 1.0
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Report No.: JCF251114071-002

7. Measuring Instrument and Software Used

TS Test System

Used Equipment Manufacturer Model No. Serial No. Last Cal. Due. Date
o Spectrum Keysight N9030B | MY56320512 | Jul. 31, 2025 | Jul. 30, 2026
Analyzer
g | VectorSignal |y ight N5182B | MY57300334 | Jul. 31, 2025 | Jul. 30, 2026
Generator
o Signal Keysight N5171B | MY57280639 | Jul. 31,2025 | Jul. 30, 2026
Generator
™ DC POWER Keysight E342A MY59020356 | Jul. 31, 2025 | Jul. 30, 2026
| Incubator GWS EL-02JA | 21107288 | Jul. 31,2025 | Jul. 30, 2026
thermometer
Control
4 unit(Power Tonscend JS0806-2 / Jul. 31,2025 | Jul. 30, 2026
sensor)
7 Spectrum Keysight N9020B | MY60112206 | Jul. 31, 2025 | Jul. 30, 2026
Analyzer
Control
™ unit(Power Tonscend JS0806-2 | 21H8060465 |Aug. 01, 2025 Jul. 31, 2026
sensor)
7 Spectrum Keysight N9020B | MY60112811 | Jul. 31, 2025 | Jul. 30, 2026
Analyzer
7 Signal Keysight N5173B | MY62220145 | Jul. 31, 2025 | Jul. 30, 2026
Generator
g | Vector Signal Keysight N5182B | MY61252859 | Jul. 31, 2025 | Jul. 30, 2026
Generator
%} DC POWER Keysight E3642A MY40005294 | Jul. 31, 2025 | Jul. 30, 2026
Control
™ unit(Power Tonscend JS0806-2 |24F80620865 |Aug. 01, 2025| Jul. 31, 2026
sensor)
Software
Used Description Manufacturer Name Version
™ Test software Tonscend JS1120-3 Vv3.3.10
RSE Test System
Used Equipment Manufacturer Model No. Serial No. Last Cal. Due. Date
™ EMI Receiver R&S ESR26 101424 Feb. 24, 2025 | Feb. 25, 2026
M |Hybrid Antenna| Schwarzbeck VULB9163 01361 May. 28, 2025| May. 27, 2026
M |Horn Antenna 1| Schwarzbeck |BBHA 9120 D 02910 Aug. 31, 2025 | Aug. 30, 2026
M |Horn Antenna 2 ETS BBHA 9170 1090 Aug. 31, 2025| Aug. 30, 2026
™ loop-antenna | Schwarzbeck FMZ%J513' 00030 Jan. 12, 2025 | Jan. 11, 2026
Path2: WIFI-
™ Test path / 2 4G 1-3GHz / Jul. 31,2025 | Jul. 30, 2026
Path7: ALL
™ Test path / PASS 1- / Jul. 31, 2025 | Jul. 30, 2026
18GHz
Path9: 3GHz
™ Test path / High PASS 3- / Jul. 31, 2025 | Jul. 30, 2026
18GHz
Path16:
30MHz-1GHz
™ Test path / ALL PASS / Jul. 31, 2025 | Jul. 30, 2026
NO AMP
%} Signal Pre- ETS 3116C-PA 00217677 | Jul. 31,2025 | Jul. 30, 2026
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Amplifier
3m Fully-
™ anechoic YIHENG IMm*6m*6m 001 Sep. 05, 2023 | Sep. 04, 2026
Chamber
Software
Used Description Manufacturer Name Version
] Test software Tonscend TS+ Vv5.0.0.0
Conducted Emission Test For AC Power Port
Used Equipment Manufacturer Model No. Serial No. Last Cal. Due. Date
] LISN R&S ENV216 102509 Aug. 01, 2025| Jul. 31, 2026
] EMI Receiver R&S ESR 102154 Aug. 01, 2025| Jul. 31, 2026
Software
Used Description Manufacturer Name Version
™ Test software EZ EZ-EMC EMEC-3A1
Other Instrument
Used Equipment Manufacturer Model No. Serial No. Last Cal. Due. Date
2 Temen:?(}i‘:;e &| Temperature HTC-1 / Sep. 20, 2025| Sep. 21, 2026

LOP-FTR016 1.0
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8. On Time and Duty Cycle
8.1. Block diagram of test setup

Report No.: JCF251114071-002

Contral computer

Control port

4

EUT

Antenna port(s) Tonscend RF TEST

SYSTEM(TS1120)
Power supply Power port
8.2. Limits
None; for reporting purposes only
8.3. Procedure
KDB 558074 Zero-Span Spectrum Analyzer Method
8.4. Results
ON : Duty Duty
,J;g;; Ant. (I;/r”e_|<qz.) Time P(?T:'So)d Cycle Cycle
(ms) (%) Factor(dB)
2405 0.31 1.53 20.26 6.93
Thread Ant1 2440 0.31 1.53 20.26 6.93
2480 0.31 1.53 20.26 6.93

Note: Duty Cycle Correction Factor = 10log(1/x).
Where: x is Duty Cycle(Linear)
Where: T is On Time (transmit duration)

If that calculated VBW is not available on the analyzer, then the next higher value should be used.

8.5. Original test data

KEYSIGHT ‘['P““RF "
Coupling DC
RL o> Lhion o

Input Z: 50 0 H#Aften: 30 dB.
Correctons: Of  Preamp Off
Freq Ref: Int(3)

NFE: Adeptive

PNO: Fast
Gate: Off
IF Gain: Low

Ref Lvl Offset 14.73 dB
Ref Level 30.00 dBm

77i |
| 281
P RS AATA

| Center 2.405000000 GHz
|Res BW 8 MHz

#Video BW 8.0 MHz

5 Marker Table v

Mode Trace Stale
N 1 t
A 1 t (4
Af 1 t_(A)

X Y
4600ps  10.81dBm
310.0ps (A) -43.84dB
1.530ms(A) -12.53d8

Function
1
2
3
4
&
6

Nov 26, 2026

]
L] 10:13:51 AM

acl?

Thread Ant1 2405

Sig Track Off

81 | e ]

MWWWWW\MMMN"‘W“MJ

Thread Ant1 2440

Frequency v |- -

A Type: Power (;:Msﬂ 234
Trig: Video W
Trig Delay: -2.000 ms

P

(Center Frequency 7
2.405000000 GHz

15| 0.00000000 Hz

Swept Span
Zera Span

(;F Step
8.000000 MHz

Auto
Man

Sweep 3.000 ms (1001 pts)|

Function Width Function Value

X Ais Scale

Log
Lin

LOP-FTR016 1.0
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ettt T ]
KEYSIGHT |nput R Input Z: 50 0 HAtten: 30 dB PNO: Fast #AVg Type: Power (R
RL > Coupling: DC Corrections: Off  Preamp: Off Gate: Off Trg: Video
Align: Off Freq Ref: Int (S) IF Gain: Low Trig Delay: -2.000 ms
NFE: Adeplive Sig Track: Off

Ref LvI Offset 14.67 dB
Ref Level 30.00 dBm

| Center 2.440000000 GHz
|Res BW B MHz

5 Marker Table v

#Video BW 8.0 MHz

Mode Trace Scale X Y Function
4600ps  9.221 dBm
3100ps (o) -39.11dB
1530ms (&) -3940dB

Function Width  Function Value

M1 t®
A 1t @&

Nov 26, 2025
10:19:58 AM

Input RF Input Z: 50 0 #Atten: 30 dB PNO: Fast #Avg Type: Power (Rl
e Coupling DC Corectons: Of  Preamp: Off Gate: Off Trig: Video
Align Freq Ref: Int(3) IFGain:Low  Tiig Delay: -2.000ms
IFE: Adaplive Tracl

RL

Ref Ll Offset 14.84 dB
Ref Level 30.00 dBm

) QSM
AT o i

| Center 2.480000000 GHz
|Res BW 8 MHz

#Video BW 8.0 MHz

5 Marker Table v

Mode Trace Scale X Function
46005
M1t () 3100us(y) -3883d8
1 530 ms (8) 411248

Function Width Function Value

1 . 9 | Nov26, 2025

« 10 AM

LOP-FTR016 1.0
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Frequency

Swept Span
Zero Span

Star Freq .
2440000000 GHz

Stop Freq
2.440000000 GHz

Sp:
Sweep 3.000 ms (1001 pts]l CF Step

8.000000 MHz

Auto
Man

Freq Offset

|center Frequency

2.480000000 GHz
Span
0.00000000 Hz
Swept Span
Zera Span
Full Span
Start Freq B
2.480000000 GHz

Stop Freq

(| 248000000 GHz

8.000000 MHz

Auto
Man

Freq Offset

12/44



9. 6 dB DTS Bandwidth
9.1. Block diagram of test setup

Same as section 8.1

Report No.: JCF251114071-002

9.2. Limits
CFR 47FCC Part15 (15.247) Subpart C
. - Frequency Range
Section Test Item Limit (MHz)
CFR 47 FCC 15.247(a)(2) 6 dB Bandwidth >= 500 kHz 2400-2483.5

9.3. Test Procedure
Connect the UUT to the spectrum analyzer and use the following settings:

Center Frequency

The center frequency of the channel under test

Detector Peak
RBW For 6 dB Bandwidth :100 kHz
For 99 % Occupied Bandwidth :1 % to 5 % of the occupied bandwidth
VBW For 6 dB Bandwidth : 23 x RBW
For 99 % Occupied Bandwidth : = 3xRBW
Trace Max hold
Sweep Auto couple

Allow the trace to stabilize and 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/99 % relative to the maximum level measured in the fundamental emission.

9.4. Results
DTS -
Test Freq. FL FH Limit .
Mode Ant. 1 (MHz) (I\%VZ) (MHz) (MHz) (MHz) | Verdict
2405 1.232 2404.356 2405.588 0.5 PASS
Thread Ant1 2440 1.256 2439.360 2440.616 0.5 PASS
2480 1.076 2479.484 2480.560 0.5 PASS
Test Frequency _ .
Mode Antenna (MHz) OCB (MHz) FL(MHZz) FH(MHz) | Limit(MHz) | Verdict
2405 2.1699 2403.8777 | 2406.0476 —
Thread Ant1 2440 2.1966 2438.8535 | 2441.0501 —
2480 2.1964 2478.8592 | 2481.0556 —

LOP-FTR016 1.0
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9.5. Original test data
6 dB bandwidth:

Report No.: JCF251114071

-002

N+
KEYSIGHT Input RF Input Z: 500
Coupling: DC Corrections: Off
Align: Off Freq Ref: Int (S)
NFE: Adeplive

#Aiten: 40 0B
Preamp: Off Gate: Off

IF Gain: Low

Ref LvI Offset 14.73 dB
Ref Level 30.00 dBm

Center 2405000 GHz #Video BW 300 kHz

#Res BW 100 kHz

5 Marker Table v
Mode Trace Scale X Y Function
f 2404356 GHz  3.580 dBm
N 1 f 2405000 GHz  9.482 dBm
Af 1 f (&) 1252 MHz (4)-0.03641 dB

Nov 26, 2025
10:14:00 AM

aced?

HAtten: 40 dB.
Preamp Off

InputZ 5000
Corections: Off
Freq Ref: Int(3)
NFE: Adeptive

KEYSIGHT [nput R=
Coupling DC
Align: OFf

Gate: Off

Ref Lvl Offset 14.67 dB
Ref Level 30.00 dBm

| Center 2.440000 GHz #Video BW 300 kHz

#Res EW 100 kHz

5 Marker Table v
Mode Trace Scale X Y Function
2439360GHz  3.057 dBm
2440000 GHz  8.984 dBm
1.286 Mz (A)-0.01466 dB

N 1 f
Af 1 f (&)

Nov 26, 2026
10:20:06 AM

acm?

HAtten: 40 dB.
Preamp: Off

Input Z: 5
Corrections: Off
Freq Ref: Int (S)
NFE: Adeplive

KEYSIGHT it RF

Coupling: DC
Align: Off

Gate: Off

Ref LvI Offset 14.84 dB
Ref Level 30.00 dBm

Center 2480000 GHz #Video BW 300 kHz

#Res BW 100 kHz

5 Marker Table v
Mode Trace Scale X Y Function
f 2479484 GHz  3.260 dBm
N 1 f 2479984 GHz 9.0 dBm
Af 1 (&) 1076 MRz (4) 0.3034d8

Nov 26, 2025
10:22:37 AM

aced?

LOP-FTR016 1.0

Thread Ant1 2405

PNO: Best Wide

Sig Track: Off

Function Width

PNO: Best Wide

IF Gain: Low
Sig Track Off

Function Width

PNO: Best Wide

IF Gain: Lo
Sig Track: Off

Frequency

#Avg Type: Power (RI
AvglHald: 1001100

Trig: Free Run W

PPPPPP

AMKr3 1.232 MHZl % soononoonie

Swept Span
Zero Span

Full Span

Start Freq
3000000 GHz

Span 4,000 MHz| [
Sweep 2.00 ms {1001 pts]l CF Step

Function Value

Signal Track
(Span Zoom)

Frequency

#Avg Type: Power (RMS f
AvglHold 100100 CEEELEL)
Trig: Free Run W 0000000 GHz
PEPFPPPE
115pan

AMKr3 1.256 MH2){'4 opoooo iz
0.01dB

|
|
|
|

Swept Span
Zera Span

Span 4.000 MHz| [
Sweep 2.00 ms {1001 pts]| CF Step

Function Value

#Avg Type: Power (Rl
AvglHald: 1001100
Trig: Free Run

4.00000000 MHz

Swept Span
Zero Span

Span 4,000 MHz| [
Sweep 2.00 ms {1001 pts]l CF Step

Function Width  Function Value

}
Signal Track
(Span Zoom)
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99% bandwidth

Report No.: JCF251114071

-002

KEYSIGHT [nput R=
Coupling: DC
Align: Off

| Center 2405 GHz
| #Res BW 43.000 kHz

Qecupied Bandwidth

21699 MHz

Transmit Freq Ermor
% dB Bandwidth

TREC

GHT [nput RF
Coupling DC
Align: OFf

1 Graph
Scale/Div 10.0 dB

: P
PO

Center 244 GHz
| #Res BW 43.000 khz

Qccupied Bandwidth
2.1966 MHz

Transmit Freq Ermor

xd& Bandwidth

2

Occupies B

KEYSIGHT [nput R=
Coupling: DC
Align: Off

Occupied Bandwioth
21964 MHz

Transmit Freq Ermor

% dB Bandwidth

REC

LOP-FTR016 1.0

Nov 26,
? 10:

Thread Ant1

x40 dB
reamp: Off

Trig: Frae Run
Gate: Off
#IF Gein: Low

Input Z: 5
Corrections: Off
Freq Ref: Int (S)
NFE: Adeplive

Ref LvI Offset 14.73 dB
Ref Value 30.00 dBm

‘1

T L\w\p\‘fﬂ\,ﬂ*ﬁ’
=

#Video BW 130.00 kHz

Total Power

% of OBW Power
xdB

Nov 26, 2025
10:14:06 AM

InputZ 5000
Corections: Off
Freq Ref: Int(3)
NFE: Adeptive

Atten: 40 dB Trig: Free Run
Preamp Off Gate: Off
#F Gein: Low

Ref Ll Offset 14.67 dB
Ref Value 30.00 dBm

’1

¥

#Video BW 130.00 kHz

Total Power

-48.22 kHz % of OBW Power
2.550 MHz xds

Nov 26, 2026
10:20:11 AM

Thread Ant1

Atten: 40 dB
Preamp: Off

Trig: Free Run
Gate: Off
#IF Gein: Low

Input Z: 50 Q
Corrections: Off
Freq Ref: Int (S)
NFE: Adeplive

Ref LvI Offset 14.84 dB
Ref Value 30.00 dBm

i

TR |

V’WI ad

#Video BW 130.00 kHz

Total Power

-42.561 kHz

2.569 MHz xdB

2026
42AM

Thread Ant1 2440

% of OBW Power

2405

Centar Frex 2405000000 GHz
wglHald: 1001100
Radio Std None

e
N

Lt

)
\\v TN At

Sweep Time 2.07 ms (1001 pis)

15.0 dBm

99.00%
-26.0048

\v
(2

¥

Center Freqr 2.440000000 GHz
Avg[Hald: 100100
Radio Std None

i
AN \ﬂm""w\rwx‘-\,m
;v T T \

\\"JWTW“M

Span 4 MHz]
Sweep Time 2.07 ms (1001 pts)

144 dBm

99.00%
-26.00dB

%/
K\

DY

Center Frequency
0000000 GHz

Center Freq 2 480000000 GHz
/Avg|Held: 1001100
Radio Std None

Sweep Time 2.07 ms (1001 pis)

14.5dBm

99.00%
-26.0048

\v
(2

DY
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Report No.: JCF251114071-002

10. Peak Conducted Output Power
10.1. Block diagram of test setup

Same as section 8.1

10.2. Limits
CFR 47 FCC Part15 (15.247) Subpart C
. I Frequency Range
Section Test Item Limit (MHz)
CFR 47 FCC 15.247(b)(3) Peak Output 1 watt or 30 2400 - 2483.5
Power dBm
10.3. Test Procedure
Connect EUT’s antenna output to spectrum analyzer by RF cable.
99% Bandwidth set the spectrum analyzer as follows:
RBW: 30 kHz
VBW: 100 kHz
Detector Mode: Peak
Sweep time: auto
Trace mode Max hold
6 dB Bandwidth set the spectrum analyzer as follows:
RBW: 100 kHz
VBW: 300 kHz
Detector Mode: Peak
Sweep time: auto
Trace mode Max hold
Allow the trace to stabilize, measure the 6 dB and 99% bandwidth of signal.
10.4. Results
Conducted
Test Freq Peak Conngted .
Ant. Limit Verdict
Mode (MHz) Power (dBm)
(dBm)
2405 7.89 <30 PASS
Thread Ant1 2440 7.42 <30 PASS
2480 7.44 <30 PASS

LOP-FTR016 1.0 16 /44




10.5. Original test data

Report No.: JCF251114071-002

+

KEYSIGHT [nput RF InputZ 500 At 40dB  |PNO:Fast
RL e Col DC Correctons: Of  Preamp Off Gate: Off

Align: OFf Freq Ref: Int(3) IF Gain: Low

NFE: Adeptive Sig Track Off

Ref Lvl Offset 14.73 dB
Ref Level 30.00 dBm

| Center 2.405000 ‘GHZ #Video BW 6.0 MHz
|#Res BW 2.0 MHz

Nov 26, 2025
72810 PM

Thread Ant1_ 2405

Frequency v
#Avg Type: Power (RMS 1|7 3 4 f .
AvgHald 100100 ] enter Frequency
Trig: Free Run . 2.405000000 GHz
PPPPPP
e Span
MKr1 2.405 513 75 GHa|f g ooosonmo i

Swept Span
Zera Span

Span 6.000 MHz|
Sweep 1.07 ms (8001 pls)l

o g % 7| Iignal Track

(Span Zoom)

KEYSIGHT Input RF IpULZ 500 #Aten 4008 |PNO: Fast
Coupling: DC Corrections: Off  Preamp: Off Gate: Off

Align: Off Freq Ref: Int (S) IF Gain: Low

NFE: Adeplive Sig Track: Off

Ref LvI Offset 14.67 dB
Ref Level 30.00 dBm

| Center 2.440000 GHz #Video BW 6.0 MHz
| #Res BW 2.0 MHz

3 Nov 26, 2025
E‘} ﬁ . ? T2801PM >

-

KEYSIGHT Input RF IpUZ 500 #Alen 4068 |PNO: Fast
Coupling: DC Corrections: Off  Preamp: Off Gate: Off

Align: Off Freq Ref: Int (S) IF Gain: Low

NFE: Adeplive Sig Track: Off

Ref LvI Offset 14.84 dB
Ref Level 30.00 dBm

| Center 2460000 GHz #Video BW 6.0 MHz
| #Res BW 2.0 MHz

ull 3 Nov 26, 2025
w 9 . ? T2952PM

LOP-FTR016 1.0

Thread Ant1 2440

Thread Ant1 2480

Frequency
#Avg Type: Power (RMS 1| I
RvgHold 100100 ] Center Frequency
Trig: Free Run . 440000000 GHz

Span
Mkr1 2.440 606 75 GHz|| ¢ 0ooa0000 Mz

Swept Span
Zero Span

600.000 kHz.
Auto

Span 6.000 MHz|
Sweep 1.07 ms (3001 pts]l

§ ®7 Signal Track
(Span Zoom)

Q Frequency

Avy Type: Power (A1 ] 1568
AugHald 1001100
Trig: Free Run
PPPPPP
ry—
80 534 75 GHz|| ¢ oooo0000 WHz

Swept Span
Zero Span

Span 6.000 MHz|
Sweep 1.07 ms (3001 pts]l

®7 Signal Track

(Span Zoom)
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Report No.: JCF251114071-002

11. Power Spectral Density
11.1. Block diagram of test setup

Same as section 8.1

11.2. Limits
CFR 47 FCC Part15 (15.247) Subpart C
. o Frequency Range
Section Test Item Limit (MHz)
CFR 47 FCC §15.247 (¢) | Power Spectral | 8 dBmiin any 3 kHz 2400 - 2483.5
Density band

11.3. Test Procedure
Connect the UUT to the spectrum analyzer and use the following settings:

Center Frequency The center frequency of the channel under test
Detector Peak

RBW 3 kHz < RBW < 100 kHz

VBW 23 x RBW

Span 1.5 x DTS bandwidth

Trace Max hold

Sweep time Auto couple.

Allow trace to fully stabilize and use the peak marker function to determine the maximum amplitude
level within the RBW.

If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

11.4. Results
Test Freq. Result Limit .
Mode AT (MHZ) (dBm/3kHz) (dBm/3kHz) | Verdict
2405 -6.93 <8.00 PASS
Thread Ant1 2440 7.40 <8.00 PASS
2480 7.49 <8.00 PASS

LOP-FTR016 1.0 18 /44




11.5. Original test data

Report No.: JCF251114071-002

KEYSIGHT mwut RF

Coupling: DC

Align: Off

| Center 24050000 GHz

-

Input Z: 50 Q
Corrections: Off
Freq Ref: Int (S)
NFE: Adeplive

KEYSIGHT it RF

Coupling: DC

Align: Off

| Center 24400000 GHz
| #Res BW 3.0 kHz

Input Z: 50 Q

Corrections: Off
Freq Ref: Int (S)
NFE: Adeplive

Nov 26, 202!
72823 PM

KEYSIGHT fnpat R

Dec Corections: Off
Freq Ref: Int(3)

| Center 24800000 GHz
JiRes BW 3.0 kiz

,’

InpuiZ: 500

NFE: Adeptive

PNO: Best Wide:
Gate: Off

IF Gain: Low
Sig Track: Off

HAtten: 30 dB.
Preamp: Off

Ref Lvl Offset 14.73 dB
Ref Level 20.00 dBm

#Video BW 10 kHz

PNO: Best Wide:
Gate: Off

IF Gain: Low
Sig Track: Off

#Atten: 30 dB.
Preamp: Off

Ref LvI Offset 14.67 dB
Ref Level 20.00 dBm

#Video BW 10 kHz

PNO: Best Wide:
Gate: Off

IF Gain: Low
Sig Track Off

H#Aften: 30 dB.
Preamp Off

Ref Lvl Offset 14.84 dB
Ref Level 20.00 dBm

#Video BW 10 kHz

Thread Ant1 2405

#Avg Type: Power (RM:
AvglHald: 1001100
Trig: Free Run

Mkr1 2.405 419 27 GHz,

Thread Ant1 2440

#Avg Type: Power (RMS
AvglHald: 1001100
Trig: Free Run

Mkr1 2.440 419 06 GHz

B

&

[center Frequen,
5000000 GHz

Frequency

M

PPPPPP}

1/Span
1.90950000 MHz

Swept Span
Zero Span

Full Span
Start Freq
404045200 GHz
Stop Freq |
405854800 GHz

190.950 kHz
Auto

-6.93 dBm

Span 1.910 MHz|
Sweep 62.0 ms (30000 pts|

M
PPPPPP
1/Span
1.94680000 MHz
Swept Span
Zero Span

#Avg Type: Power (RM:
Avg[Hald: 103100
Trig: Free Run

MKkr! 2480 419 05 GHz|
7.49 dBm

1.66780000 MHz

Swept Span
Zera Span

Full Span
Start Freq
479166100 GHz

CF Step
166.780 kHz

Auto
Man

Span 1.668 MHz|
Sweep 54.0 ms (30000 pts) |

LOP-FTR016 1.0
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Report No.: JCF251114071-002

12. Conducted Bandedge and Spurious Emissions
12.1. Block diagram of test setup

Same as section 8.1

12.2. Limits

CFR 47 FCC Part15 (15.247) Subpart C

Section

Test Item Limit

CFR 47 FCC §15.247 (d)

at least 20 dB below that in the 100 kHz
bandwidth within the band that contains the
highest level of the desired power

Conducted Band
edge and Spurious
Emissions

12.3. Test Procedure

Center Frequency

The center frequency of the channel under test

Detector Peak

RBW 100 kHz

VBW >3 x RBW

Span 2 1.5 x DTS bandwidth
Trace Max hold

Sweep time Auto couple

Connect the UUT to the spectrum analyzer and use the following settings:
Use the peak marker function to determine the maximum peak power level to establish the reference

level.

Span Set the center frequency and span to encompass frequency range to be
measured

Detector Peak

RBW 100 kHz

VBW >3 x RBW

measurement points (= span/RBW

Trace Max hold

Sweep time Auto couple

Use the peak marker function to determine the maximum amplitude level.

12.4. Results
Band edge
Ref .
Test Ch Freq. Result Limit .
Mode g Name | (MHz) ('a‘g’rf") (dBm) (dBm) | Verdict
Thread Ant1 Low 2405 8.55 -46.21 <-11.45 PASS
High 2480 4.42 -43.96 <-15.58 PASS
LOP-FTR016 1.0 20/ 44




Spurious Emissions

Report No

.- JCF251114071-002

Ref .

Test Freq. Freq Range Result Limit .
Mode A (Mqu) ((lq\/IHz)g (Ld%"n‘?l') (dBm) (dBm) | Verdict
Reference 9.22 9.22 - PASS

2405 30~1000 9.22 -58.81 <-10.78 PASS

1000~26500 9.22 -38.3 <-10.78 PASS

Reference 5.39 5.39 - PASS

Thread Ant1 2440 30~1000 5.39 -59.93 <-14.61 PASS
1000~26500 5.39 -38.6 <-14.61 PASS

Reference 7.84 7.84 - PASS

2480 30~1000 7.84 -58.93 <-12.16 PASS

1000~26500 7.84 -33.6 <-12.16 PASS

12.5. Original test data

Band edge:

KEYSIGHT [nput R®

RL

Cougling DC

Align: Off

 start 2.30000 GHz
J4Res BW 100 kHz

5 Marker Table v

Mode Trace

N 1 f
N 1
N 1
N 1

1

f
f
f
N f

acdl?

Scale

Thread Ant1 Low 2405

H#Aften: 30 dB.
Preamp Off

PNO: Fast
Gate: Off
IF Gain: Low

InputZ 5000
Corections: Off
Freq Ref: Int
NFE: Adeptive

Ref Lvl Offset 14.73 dB
Ref Level 20.00 dBm

IRV ST T VTR SRR A PR PETRIPRE R PPV S RAVR R SR S

#Video BW 300 kHz

X Y
2405000GHz  8.549dBm
2400000 GHz ~ -46.66 dBm
2390000GHz  -50.29 dBm
2310000 GHz  -51.84 dBm
239925GHz _ -46.21 dBm

Function

Nov 26, 2026
10:14:52 AM

#Avg Type: Power (RM:
Avg[Hald: 103100
Trig: Free Run

Sig Track Off

o
il

4re)

Frequency v |- -

[center Frequency

2.352500000 GHz
Span
105.000000 MHz

Swept Span
Zera Span

Full Span

Start Freq
2.300000000 GHz

2.405000000 GHz

Stop 2.40500 GHz| |8

Sweep 3.87 ms (1001 pts)|

Function Width Function Value

CF Step
10.500000 MHz
Auto
Man
Freq Offset
0Hz

X Ais Scale

|

Log
Lin

Signal Track
(Span Zoom)

KEYSIGHT [npit R®

RL

Coupling: DC

Align: Off

wl "

Start 2.47000 GHz
|#Res BW 100 kHz

5 Marker Table v

LOP-FTR016 1.0

Mode Trace

f

f
f
f

Scale

Thread

Input Z: 50 Q
Corrections: Off
Freq Ref: Int (S)
NFE: Adeplive

HAtten: 30 dB.
Preamp: Off

PNO: Fast
Gate: Off
IF Gain: Low

Ref LvI Offset 14.84 dB
Ref Level 20.00 dBm

#Video BW 300 kHz

X Y
248048GHz  4.422dBm
2483 50 GHz

50000 Ghz
248352 GHz

Function

-43.96 dBm

f, Nov 26, 2025

10:23:13AM

#Avg Type: Power (RM:
AvglHald: 1001100
Trig: Free Run

Sig Track: Off

Jw«,‘rM,mwwquwm~nu».JvAﬂwu}r«wmmmmm)wmnmwmwml

Swept Span
Zero Span

Stop Freq
2.550000000 GHz

Stop 2.55000 GHz| |

Sweep 3.00 ms (1001 pts)|

Function Width  Function Value

Signal Track
(Span Zoom)
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Spurious Emissions:

Report No.: JCF251114071-002

KEYSIGHT It Re iz 500 [Afer 3008
Col C Corectons: Of  Preamp Off
BL o> iion o Freq Ref: It (5)
NFE: Adeptive

Thread Ant1 2405 0O~Reference

Frequency v

PNO: Best Wide ~ #Avg Type: Power (Rl
Gate: Off Avg[Hald: 101D
IF Gain: Low Trig: Free Run

Sig Track Off
115pan

Ref Lvl Offset 14.73 B Mkr1 2.404 961 GHz)| 3 oonaooo iz
Ref Level 30.00 dBm 9.22 dBm| Sept Span

Q1

o)

"8

Zera Span

Full Span

Partaeiny N ’W"AWWW’" | iz
W{W Wy W "’\m{\

Stop Freq
2.406500000 GHz

|

| Center 2.405000‘GH1 #Video BW 300 kHz ‘ Span 3.000 MHzI

|#Res BW 100 kHz

ull e Nov 26, 2025
w q & . ? 10:16:43 AM

Sweep 1.53 ms (1001 pts)

Signal Track
(Span Zoom)

KEYSIGHT Input RF IpULZ 500 #Atten: 2068
Coupling: DC Corrections: Off  Preamp: Off
Align: Off Freq Ref: Int (S)
NFE: Adeplive

PNO: Fast #Avg Type: Power (Rl

Gale: Off AvglHld: 33 M

IF Gain: Low Trig: Free Run

Sig Track: Off PPPPPP
1/Span

Ref LvI Offset 14.73 dB 2.71 MHz|| g70 000000 iz
Ref Level 15.00 dBm -98.81 dBm| == gyect span

Zero Span

Full Span

Start Freq
30,000000 Mz

CF Step
97.000000 MHz

Auto

Start 0.0300 GHz #Video BW 300 kHz

| #Res BW 100 kHz

3 Nov 26, 2025
W) ﬁ . ’, 10:16:47 AM

KEYSIGHT Input RF IpuiZ 500 #Alten: 2068
Coupling: DC Corrections: Off  Preamp: Off
Align: Off Freq Ref: Int (S)
NFE: Adeplive

Signal Track
(Span Zoom)

PNO: Fast #Avg Type: Powel
Gate: Off Avg|Hald: 101D
IF Gain: Low Trig: Free Run
Sig Track: Off

" 1 oMol
Ref Lvl Offset 14.73 dB Mkr2 “311’4“ GH| 2 soo0o00 61z
Ref Level 15.00 dBm -38.30 ':!Bm| Shestepat

Start 1.00 GHz #Video BW 300 kHz Stop 26.50 GHz|

#Res BW 100 kHz
5 Marker Table v

Mode Trace Scale X Y

@ ool o

3 Nov 26, 2025
W) ﬁ . ’, 10:47.01 AM

240590GHz  -1.024 dBm
N 1 f Z811Z0CHz__-36.30dBm

|| Zerospan
=il FullSpan
|fsn Freq
000000000 GHz
Stop Freq
26500000000 GHz

1 AUTOTUNE
R
Sweep 938 ms (30001 ptsl| CF Step
2.550000000 GHz

Auto
Funcion  FunctionWidth  Function Value

':: % ®7 Signal Track

(Span Zoom)

Thread Ant1 2440 O~Reference

LOP-FTR016 1.0
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KEYS|GH'|' Input RF Input Z: 500 #Atten: 300B  PNO: Best Wids
C

5 Coupling: DC Corrections: Off  Preamp: Off Gate: Off
Align: Off Freq Ref: Int (S) IF Gain: Low
NFE: Adeplive Sig Track: Off

RL

Ref LvI Offset 14.67 dB
Ref Level 30.00 dBm

i J WW W iy WW% WJ”(Y hf’mwm

| Center 2440000 GHz #Video BW 300 kHz

f, Nov 26, 2025
o | 1020:42AM

KEYSIGHT Input RF IpUZ 500 #Aten 2068 |PNO: Fast
Coupling: DC Corrections: Off  Preamp: Off Gate: Off

Align: Off Freq Ref: Int (S) IF Gain: Low

NFE: Adeplive Sig Track: Off

Ref LvI Offset 14.67 dB
Ref Level 15.00 dBm

Start 0.0300 GHz #Video BW 300 kHz
| #Res BW 100 kHz

[ ] 2 Nov 26, 2025
9 . ? 10:20:47 AM

+

KEYSIGHT [nput RF InputZ 500 #Aten 20dB  |PNO:Fast
RL = Col DC Correctons: Of  Preamp Off Gate: Off

Align: OFf Freq Ref: Int(3) IF Gain: Low

NFE: Adeptive Sig Track Off

Ref Lvl Offset 14.67 dB
Ref Level 15.00 dBm

Start 1.00 GHz #Video BW 300 kHz
#Res EW 100 kHz

5 Marker Table v
Mode Trace Scale X Y Function

1 f 243990GHz  2.492dBm
N 1 f 458T10GHz_-3660dBm

: Nov 26, 2025
L] w\ e . ? 10:21:01 AM

Report No.: JCF251114071-002

Frequency

#Avg Type: Power (Rl
AvglHald: 101D M
Trig: Free Run
PPPPPP
x " 1 Span
Mkr1 2.440 519 GHz| 3 00000000 MHz

dBm| Swept Span
| Zero Span

il

Span 3.000 MHz|
Sweep 1.53 ms (1001 pts]!

'L § ®7 Signal Track

(Span Zoom)

Frequency

::;ﬂﬁ%zowe (Center Frequer
g Free Run i 515000000 MHz

PPPPPP
2ok ax 1/Span

MKr1 868.95 Mzl s7o oo iz
-59.93 BI85 gt Spen

Zero Span

CF Step
97.000000 MHz

Auto
Man

Stop 1.0000 GHz|
Sweep 36.0 ms (30001 pts)|

':: % >< Signal Track

(Span Zoom)

Frequency
Avg Type: Power (Rl T
Avg\;Hc {; o ( Center Frequency
Trig: Free Run ; Al
- === |Span
8110 GHz{} 26 5000000 6z
-38.60 dBm Swept Span
Zero Span

| |
Full Span
Start Freq
1.000000000 GHz
Stop Freq
26.500000000 GI

1 AUTOTUNE

Stop 26.50 GHz| | NEE————

Sweep 938 ms (30001 ptsj! CF Step
2.550000000 GHz

Auto
Function Width Function Value

(Span Zoom)

Thread Ant1 2480 O~Reference

LOP-FTR016 1.0
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KEYSIGHT [nput R= "
Coupling: DC
Rk Align: Off

| Center 2480000 GHz
#Res BW 100 kHz

Input Z: 50 Q
Corrections: Off
Freq Ref: Int (S)
NFE: Adeplive

Gate: Off
IF Gain: Low
Sig Track: Off

Preamp: Off

Ref LvI Offset 14.84 dB
Ref Level 30.00 dBm

*1

WWWMMWWWW

#Video BW 300 kHz

,;-«}\ rs . ? Nov 26, 2025

KEYSIGHT [npit R®

Coupling: DC
Align: Off

Start 0,030 GHz
#Res BW 100 kHz

oMl ?

KEYSIGHT ot B2
Cougling DC
Align: Off

start 1.00 6Kz

#Res BW 100 kHz
5 Marker Table v
Mode Trace Scale

1 f
N 1 f

acl?

10:23:18 AM

i+

Input Z: 50 Q
Corrections: Off
Freq Ref: Int (S)
NFE: Adeplive

HAtten: 20 dB.
Preamp: Off

PNO: Fast
Gate: Off

IF Gain: Low
Sig Track: Off

Ref LvI Offset 14.84 dB
Ref Level 15.00 dBm

#Video BW 300 kHz

Nov 26, 2025
10:23:23 AM

|+

H#Aften: 20 dB.
Preamp Off

InputZ 5000
Corections: Off
Freq Ref: Int(3)
NFE: Adeptive

PNO: Fast
Gate: Off
IF Gain: Low
Sig Track Off

Ref Ll Offset 14.84 dB
Ref Level 15.00 dBm

#Video BW 300 kHz

Y Function
8.393 dBm
-32.59 dBm

Nov 26, 2026
10:23:37 AM

HAtten: 30 dB PNO: Best Wide

#Avg Type: Power (R
Avg[Hald: 101D
Trig: Free Run

Function Width

Report No.: JCF251114071-002

Q Frequency

#Avg Type: Power (Rl
AvglHald: 1040
Trig: Free Run

M

PPPPPP
WY
Mkr1 2.480 027 GHz|| 3 00000000 MiHz
7.84dBm

|
|
|
|

Swept Span
Zero Span

Signal Track
(Span Zoom)

v
#Avg Type: Powel

Avg|Hald: 313

Trig: Free Run

Mkr1 || 970000000 MHz
Swept Span
Zero Span

Full Span

Start Freq
0

{{cF step
97.000000 MHz
Auto

Stop 1.0000 GHz

Sweep 36.0 ms (30001 pts)
¥ X7 I 7

- ignal Track

':' § ¥\ isgen zoom)

Frequency v
|Center Frequency mw
00000 Gl
PPPPPP
=== |Span
763 30 GHz)| 5 50000 Gz
-33.59 BI85 gt Spen
Zera Span

Start Freq
1.000000000 GHz

Stop 26.50 Ghz %I
Sweep 838 ms (30001 ps)|
2560000000 GHz

Auto
Function Value

{signal Track
(Span Zoom)

LOP-FTR016 1.0
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13. Radiated Emission

13.1. Block diagram of test setup
In 3 m Anechoic Chamber, test setup diagram for 9 kHz - 30 MHz:

Report No.: JCF251114071-002

VVVWVVVVVVYVVWVWVY

3.0m

im

EUT

Turn Table

0.8m

AMP —— Receiver

PC System

In 3 m Anechoic Chamber, test setup diagram for 30 MHz - 1 GHz:

rII—

-
:

VVVVVVVVVVVVVY

3.0m

1m-4m

EUT

Turn Table

0.8m

AMP

Receiver

PC System

LOP-FTR016 1.0
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In 3 m Anechoic Chamber, test setup diagram for frequency above 1 GHz:

Report No.: JCF251114071-002

g

1m-4m

3.0m

-

EUT

TurnTable

VVVVVVVWYVVVVV

1.5m

/\/\/\/\/\ ’

AMP | —

Receiver

PC System

1=

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

AMP.
13.2. Limit
(1) FCC 15.205 Restricted frequency band
MHz MHz MHz GHz
0.090-0.110 16.42-16.423 399.9-410 4.5-5.15
0.495-0.505 16.69475-16.69525 608-614 5.35-5.46
2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
417728417775 37.5-38.25 1435-1626.5 9.0-9.2
4.2072&4.20775 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 108-121.94 1718.8-1722.2 13.25-13.4
6.31175-6.31225 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400 @)
13.36-13.41
'"Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.
2Above 38.6
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(2) FCC 15.209 Limit.

Frequency Distance Field Strengths Limit
MHz 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
poove 1000 : 54.0 BV (hverage)

Note: (1) At frequencies at or above 30 MHz, measurements may be performed at a distance other
than what is specified provided: measurements are not made in the near field except where it can be
shown that near field measurements are appropriate due to the characteristics of the device; and it can
be demonstrated that the signal levels needed to be measured at the distance employed can be
detected by the measurement equipment. Measurements shall not be performed at a distance greater
than 30 meters unless it can be further demonstrated that measurements at a distance of 30 meters or
less are impractical. When performing measurements at a distance other than that specified, the results
shall be extrapolated to the specified distance using an extrapolation factor of 20 dB/decade (inverse
linear-distance for field strength measurements; inverse-linear-distance-squared for power density
measurements).

(2) At frequencies below 30 MHz, measurements may be performed at a distance closer than that
specified in the regulations; however, an attempt should be made to avoid making measurements in the
near field. Pending the development of an appropriate measurement procedure for measurements
performed below 30 MHz, when performing measurements at a closer distance than specified, the
results shall be extrapolated to the specified distance by either making measurements at a minimum of
two distances on at least one radial to determine the proper extrapolation factor or by using the square
of an inverse linear distance extrapolation factor (40 dB/decade). This paragraph (f) shall not apply to
Access BPL devices operating below 30 MHz.

About Restricted bands of operation please refer to FCC § 15.205(a),

13.3. Test Procedure

Below 30 MHz:

The setting of the spectrum Analyzer
RBW 300 Hz (From 9 kHz to 0.15 MHz)/ 10 kHz (From 0.15 MHz to 30 MHz)
VBW 1 kHz (From 9 kHz to 0.15 MHz)/ 30 kHz (From 0.15 MHz to 30 MHz)
Sweep Auto
Trace Max hold

1. The testing follows the guidelines in ANSI C63.10-2020

2. The EUT was arranged to its worst case and then turntable (from 0 degree to 360 degrees) to find
the maximum reading. A pre-amp and a high pass filter are used for the test in order to get better signal
level. Both Horizontal, Face-on and Face-off polarizations of the antenna are set to make the
measurement.

3. The EUT was placed on a turntable with 80 cm meter above ground.

4. The EUT was set 3 meters from the interference receiving antenna, which was mounted on the top
of 1 meter height antenna tower.

5. The radiated emission limits are based on measurements employing a CISPR quasi-peak detector
except for the frequency bands 9-90 kHz, 110-490 kHz and above 1000 MHz. Radiated emission limits
in these three bands are based on measurements employing an average detector.

6. For measurement below 1 GHz, the initial step in collecting conducted emission data is a spectrum
analyzer peak detector mode pre-scanning the measurement frequency range. Significant peaks are
then marked and then Quasi Peak detector mode re-measured. If the emission level of the EUT

LOP-FTR016 1.0 27144




Report No.: JCF251114071-002

measured by the peak detector is 3 dB lower than the applicable limit, the peak emission level will be
reported. Otherwise, the emission measurement will be repeated using the quasi-peak detector and
reported.

7. Although these tests were performed other than open field site, adequate comparison
measurements were confirmed against 30m open field site. Therefore, sufficient tests were made to
demonstrate that the alternative site produces results that correlate with the ones of tests made in an
open field site based on KDB 414788.

Below 1 GHz and above 30 MHz:
The setting of the spectrum Analyzer

RBW 100 kHz
VBW 300 kHz
Sweep Auto

Trace Max hold

1. The testing follows the guidelines in ANSI C63.10-2020.

2. The EUT was arranged to its worst case and then tune the antenna tower (from 1 m to 4 m) and
turntable (from O degree to 360 degrees) to find the maximum reading. A pre-amp and a high pass filter
are used for the test in order to get better signal level. Both horizontal and vertical polarizations of the
antenna are set to make the measurement.

3. The EUT was placed on a turntable with 80 cm above ground.

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

5. For measurement below 1GHz, the initial step in collecting conducted emission data is a spectrum
analyzer peak detector mode pre-scanning the measurement frequency range. Significant peaks are
then marked and then Quasi Peak detector mode re-measured. If the emission level of the EUT
measured by the peak detector is 3 dB lower than the applicable limit, the peak emission level will be
reported. Otherwise, the emission measurement will be repeated using the quasi-peak detector and
reported.

Above 1 GHz:
RBW 1 MHz
VBW K\E/g}:(sgeMnlgfe 6
Sweep Auto
Detector Peak
Trace Max hold

1. The testing follows the guidelines in ANSI C63.10-2020.

2. The EUT was arranged to its worst case and then tune the antenna tower (from 1 m to 4 m) and
turntable (from O degree to 360 degrees) to find the maximum reading. A pre-amp and a high pass filter
are used for the test in order to get better signal level. Both horizontal and vertical polarizations of the
antenna are set to make the measurement.

3. The EUT was placed on a turntable with 1.5m above ground.

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

5. For measurement above 1GHz, the emission measurement will be measured by the peak detector.
This peak level, once corrected, must comply with the limit specified in Section 15.209.

6. For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 3 MHz for peak measurements and 1 MHz resolution bandwidth with 1/T video
bandwidth with peak detector for AVG measurements. For the Duty Cycle please refer to clause
8.1.0N TIME AND DUTY CYCLE.

7. Restriction band: Investigated frequency range from 2310 MHz to 2410 MHz and 2470MHz to
2500 MHz.

All restriction band should comply with 15.209, other emission should be at least 20 dB below the
fundamental.
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Note 1: For all radiated test, EUT in each of three orthogonal axis emissions had been tested, but
only the worst case (X axis) data recorded in the report.

Note 2: The EUT does not support simultaneous transmission.

Note 3: The EUT was fully exercised with external accessories during the test. In the case of multiple
accessory external ports, an external accessory shall be connected to one of each type of port.

13.4. Results
Pass. (See below detailed test result)
All the emissions except fundamental emission from 9 kHz to 25 GHz were comply with 15.209 limits.

Note1: According exploratory test, the emission levels are 20 dB below the limit detected from 9 kHz
to 30 MHz, so the final test was performed with frequency range from 30 MHz to 26 GHz and recorded
in below.

Note2: For emissions below 1 GHz, according exploratory explorer test, when change Tx mode and
channel, have no distinct influence on emissions level, so for emissions below 1 GHz, the final test was
only performed with EUT working in Thread 2405MHz mode.

Note3: For emissions above 1 GHz. If peak results comply with AV limit, AV Result is deemed to
comply with AV limit.

13.5. Original test data

Below 1 GHz and above 30 MHz test data Refer to appendix A
Above 1 GHz test data Refer to appendix B
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14. AC Power Line Conducted Emissions
14.1. Block diagram of test setup

80cm =80cm
40cm < > < >
" EUT Receiver |_| PC System
T [
80cm
l LISN

4

The EUT is put on a table of non-conducting material that is 80 cm high. The vertical conducting wall
of shielding is located 40 cm to the rear of the EUT. The power line of the EUT is connected to the AC
mains through an Artificial Mains Network (A.M.N.). A EMI Measurement Receiver (R&S Test Receiver
ESR3) is used to test the emissions from both sides of AC line. According to the requirements in
Section 6.2 of ANSI C63.10-2020.Conducted emissions from the EUT measured in the frequency
range between 0.15 MHz and 30 MHz using CISPR Quasi-Peak and average detector mode. The
bandwidth of EMI test receiver is set at 9 kHz.

The arrangement of the equipment is installed to meet the standards and operating in a manner,
which tends to maximize its emission characteristics in a normal application.

14.2. Limits
Please refer to CFR 47 FCC § 15.207 (a).
Frequency (MHz) Quasi-peak Average
0.15-0.5 66 - 56 * 56 - 46 *
0.50-5.0 56.00 46.00
5.0-30.0 60.00 50.00

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

14.3. Test procedure

The EUT and Support equipment, if needed, were put placed on a non-metallic table, 80cm above
the ground plane.

Configuration EUT to simulate typical usage as described in clause 2.4 and test equipment as
described in clause 10.2 of this report.

All /O cables were positioned to simulate typical actual usage as per ANSI C63.10.
All support equipment power received from a second LISN.

Emissions were measured on each current carrying line of the EUT using an EMI Test Receiver
connected to the LISN powering the EUT.

The Receiver scanned from 150 kHz to 30 MHz for emissions in each of the test modes.
During the above scans, the emissions were maximized by cable manipulation.

The test mode(s) described in clause 2.4 were scanned during the preliminary test.
After the preliminary scan, we found the test mode producing the highest emission level.

The EUT configuration and worse cable configuration of the above highest emission levels were
recorded for reference of the final test.
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EUT and support equipment were set up on the test bench as per the configuration with highest
emission level in the preliminary test.

A scan was taken on both power lines, Neutral and Line, recording at least the six highest emissions.

Emission frequency and amplitude were recorded into a computer in which correction factors were
used to calculate the emission level and compare reading to the applicable limit.

The test data of the worst-case condition(s) was recorded.
The bandwidth of test receiver is set at 9 kHz.

14.4. Test result

The devices power by battery cannot connect to the AC power lines, So this test item is not
applicable.
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15. Antenna Requirements

15.1. Limits
Please referto FCC § 15.203

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to comply
with the provisions of this section. 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.

Please refer to FCC § 15.247(b)(4)

The conducted output power limit specified in paragraph (b) of this section is based on the use of
antennas with directional gains that do not exceed 6 dBi. Except as shown in paragraph (c) of this
section, if transmitting antennas of directional gain greater than 6 dBi are used, the conducted output
power from the intentional radiator shall be reduced below the stated values in paragraphs (b)(1), (b)(2),
and (b)(3) of this section, as appropriate, by the amount in dB that the directional gain of the antenna
exceeds 6 dBi.

15.2. Result

The antenna used for this product is PCB antenna and that no antenna other than that furnished by
the responsible party shall be used with the device, the maximum peak gain of the transmit antenna is
3.05 dBi
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APPENDIX A — Radiated Emission Below 1GHz Test Data

Test Reiort

EUT: Keypad
Customer:
Model: NSA301 SN:
Mode: Thread_2405 Voltage: 1.5V
Environment: 24.2°C 51% Engineer: Soho Liu
Remark: Power Set:40

Start of Test:2025-11-28 16:32:52

Test Graph

140
130
120
110
100
20
80
70
60
50

Level[dBuVim]

FCCPART 15 C

FCCPART 15C-QP Limit

40

10
o]
-10
-20

R TINTUR T

30 ! ! s e
s SSDIED VDA ANON PO N D S PRI % W it st

s 3

30M

— QP Limit
+ QP Detector

— Horizontal PK

Frequency[Hz]

----- QP margin

|
1G

1 47.75 21.06 23.23 40.00 16.77 100 359 | Horizontal | PASS
2 100.53 19.96 23.07 43.50 20.43 100 147 | Horizontal | PASS
3 192.01 19.18 28.60 43.50 14.90 100 147 | Horizontal | PASS
4 623.99 290.92 38.89 46.00 7.11 100 58 Horizontal | PASS
5 720.03 31.09 38.02 46.00 7.98 100 87 Horizontal | PASS
6 988.84 35.06 38.67 54.00 15.33 100 206 | Horizontal | PASS

LOP-FTR016 1.0

33/44



Report No.: JCF251114071-002

Test Report
EUT: Keypad
Customer:
Model: NSA301 SN:
Mode: Thread_2405 Voltage: 1.5V
Environment: 24.2°C 51% Engineer: Soho Liu
Remark: Power Set:40
Start of Test:2025-11-28 16:33:29
Test Graph
140 . . . FCC PART15C
130 | |
120
110
100
20
= 80
% 70 ‘ - ‘ !
S 6o ! : + : : - 'FCC PART 15 C-QP Limit
- 40 : : ! i Ll P
30 p—- i
20 » o it s B, i
10
o]
-10
-20 L L L L L L L L L L L L L J
30M 100M 1G

Frequency[Hz]
Vertical PK =~ -—--- QP margin

—— QP Limiit
+ QP Detector

1 66.77 18.21 26.98 40.00 13.02 100 178 Vertical PASS
2 99.07 19.76 22.88 43.50 20.62 100 25 Vertical PASS
3 265.35 21.67 24.78 46.00 21.22 100 50 Vertical PASS
4 405.72 25.43 29.95 46.00 16.05 100 143 Vertical PASS
5 575.97 28.85 38.26 46.00 7.74 100 178 Vertical PASS
6 923.07 33.96 38.21 46.00 7.79 100 208 Vertical PASS
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APPENDIX B — Radiated Emission Above 1GHz Test Data

Test Reiort

Customer: Keypad
EUT:
Model: NSA301 SN:
Mode: Thread_2405 Voltage: 1.5V
Environment: 24.2°C 51% Engineer: Soho Liu
Remark: Power Set:40
Start of Test:2025-11-28 15:26:40
Test Graph
TG FCCPART15C
130
120
110
100
20 i T T
= 80 i i T T i T i FCCPART 15 C-PKLimit|
£ 5 : , . . |
£ eo : i i + 5 Fi Sl i ~FCC PART 15 C-AV Limit
s, oo — 2 ¥ - k3 ‘ AN TG
3 somtimtmt i S I (e o
30 | ke A 4 |
20
10
(4]
-10
-20 ‘ : ‘ . : :
1G 2G 3G 4G 6G 8G 18G
Frequency[Hz]
—— PK Limit —— AV Limit Herizontal PK —— Herizontal AV
e PK Detector e AV Detector
1 2289.66 7.05 48.71 74.00 25.29 150 127 Horizontal
2 2404.47 7.27 53.51 74.00 20.49 150 158 Horizontal
3 4810.59 -8.25 54.43 74.00 19.57 150 20 Horizontal
4 7216.47 0.81 56.96 74.00 17.04 105.3 155.3 Horizontal
5 13617.53 13.09 50.62 74.00 23.38 150 292 Horizontal
6 17922.75 18.43 53.37 74.00 20.63 150 147 Horizontal

1 2289.66 7.05 4587 54.00 8.13 150 127 Horizontal
2 2404.47 7.27 46.74 54.00 7.26 150 158 Horizontal
3 4810.59 -8.25 49.40 54.00 4.60 150 20 Horizontal
4 7216.47 0.81 36.10 54.00 17.90 105.3 155.3 Horizontal
5 13617.53 13.09 45.77 54.00 8.23 150 292 Horizontal
6 17922.75 18.43 49.04 54.00 4.96 150 147 Horizontal
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Test Report
| eobctmoman |
Customer: Keypad
EUT:
Model: NSA301 SN:
Mode: Thread_2405 Voltage: 1.5V
Environment: 24.2°C 51% Engineer: Soho Liu
Remark: Power Set:40
Start of Test:2025-11-28 15:28:05
Test Graph

40 FCC PART 15 C

130
120
110
100

20

= 80 1 i T T 1 T i FCCPART 15 C-PKLimit|
= 70 T ;i + :
pe=
E 60 1 = T T i T ~FCC PART 15 C=AV Limit|
% 50 ; + 2 oy Y 3
S g0 putage et o IR SR
30 } o ‘
20
10
0
-10
20 . L I . L . L I
1G 2G 3G 4G 6G 8G 18G
Frequency[Hz]
— PK Limit — AV Limit Vertical PK — Vertical AV
e PK Detector e AV Detector

1 1099.80 2.26 42.55 74.00 31.45 150 136 Vertical
2 2157.66 6.82 42.34 74.00 31.66 150 152 Vertical
3 4810.96 -8.26 55.97 74.00 18.03 143.9 132.2 Vertical
4 7215.96 0.82 50.86 74.00 23.14 150 253 Vertical
5 14276.06 13.59 49.31 74.00 24.69 150 142 Vertical
6 17856.74 18.49 53.19 74.00 20.81 150 0 Vertical

1 1099.80 2.26 39.16 54.00 14.84 150 136 Vertical
2 2157.66 6.82 39.03 54.00 14.97 150 152 Vertical
3 4810.96 -8.26 37.84 54.00 16.16 143.9 132.2 Vertical
4 7215.96 0.82 47.47 54.00 6.53 150 253 Vertical
5 14276.06 13.59 46.17 54.00 7.83 150 142 Vertical
6 17856.74 18.49 49.58 54.00 4.42 150 0 Vertical
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Test Report
| eobctmoman |
Customer: Keypad
EUT:
Model: NSA301 SN:
Mode: Thread_2440 Voltage: 1.5V
Environment: 24.2°C 51% Engineer: Soho Liu
Remark: Power Set:40
Start of Test:2025-11-28 15:38:50
Test Graph

40 FCC PART 15 C

130
120
110
100

20

= 80 1 i T T 1 T FCCPART 15 C-PKLimit|
= 70 1 ;i + :
pe=
S 6o 1 + + t -4 + ~FCC PART 15 C-AV Limit
% 50 A — W
s | % # L e
40 e E; P il |
30 - % |
20
10
(4]
-10
20 . L I . L . L I
1G 2G 3G 4G 6G 8G 18G
Frequency[Hz]
— PK Limit — AV Limit Herizontal PK — Horizontal AV
e PK Detector e AV Detector

1 1469.92 4.05 43.22 74.00 30.78 150 112 Horizontal
2 2324.97 7.14 46.55 74.00 27.45 150 127 Horizontal
3 4878.84 -7.63 53.27 74.00 20.73 150 0 Horizontal
4 7321.53 0.99 52.51 74.00 21.49 150 146.1 Horizontal
5 13566.53 12.79 48.80 74.00 25.20 150 161 Horizontal
6 17683.48 17.88 51.84 74.00 22.16 150 139 Horizontal

1 1469.92 4.05 38.97 54.00 15.03 150 112 Horizontal
2 2324.97 7.14 44.38 54.00 9.62 150 127 Horizontal
3 4878.84 -7.63 49.93 54.00 4.07 150 0 Horizontal
4 7321.53 0.99 33.12 54.00 20.88 150 146.1 Horizontal
5 13566.53 12.79 44.54 54.00 9.46 150 161 Horizontal
6 17683.48 17.88 48.31 54.00 5.69 150 139 Horizontal
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Test Report
Customer: Keypad
EUT:
Model: NSA301 SN:
Mode: Thread_2440 Voltage: 1.5V
Environment: 24.2°C 51% Engineer: Soho Liu
Remark: Power Set:40
Start of Test:2025-11-28 15:40:15
Test Graph
140 FCCPART 15 C
130
120
110
100
20 i T T
= 80 4 i T T 1 T FCCPART 15 C-PKLimit|
= 70 : ' ' !
£ eo : i i i 4 + i ~FCC PART 15 C-AV Limit
[ 50 ] i 5 ] 1 . A
30 | bty |l riopama R } }
20
10
(4]
-10
20 ‘ : ‘ . . :
1G 2G 3G 4G 6G 8G 18G
Frequency[Hz]
—— PK Limit —— AV Limit Vertical PK — Vertical AV
e PK Detector e AV Detector

1 1136.31 2.55 42.19 74.00 31.81 150 150 Vertical
2 2206.06 6.91 43.28 74.00 30.72 150 285 Vertical
3 4880.89 -7.62 52.91 74.00 21.09 150 262 Vertical
4 7317.97 1.01 51.37 74.00 22.63 150 88 Vertical
5 10878.39 8.20 47.61 74.00 26.39 150 245 Vertical
6 17821.49 18.35 54.19 74.00 19.81 150 28 Vertical

1 1136.31 2.55 39.27 54.00 14.73 150 150 Vertical
2 2206.06 6.91 39.26 54.00 14.74 150 285 Vertical
3 4880.89 -7.62 35.52 54.00 18.48 150 262 Vertical
4 7317.97 1.01 47.77 54.00 6.23 150 88 Vertical
5 10878.39 8.20 43.13 54.00 10.87 150 245 Vertical
6 17821.49 18.35 49.75 54.00 4.25 150 28 Vertical

LOP-FTR016 1.0 38 /44



Report No.: JCF251114071-002

Test Report
| eobctmoman |
Customer: Keypad
EUT:
Model: NSA301 SN:
Mode: Thread_2480 Voltage: 1.5V
Environment: 24.2°C 51% Engineer: Soho Liu
Remark: Power Set:40
Start of Test:2025-11-28 15:48:28
Test Graph

40 FCC PART 15 C

130
120
110
100

20 i i i
B0 ] i ] - ; i FCC PART 15 C-PK Limit|
70 i g ; : :

“FCCPART 15 C-AV Limit|
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A g W Y y
o PRI, b I
|

Level[dBuvim]

Frequency[Hz]
— PK Limit — AV Limit Herizontal PK — Horizontal AV
e PK Detector e AV Detector

1 1237.01 3.50 41.63 74.00 32.37 150 184 Horizontal
2 1644.83 4.34 40.85 74.00 33.15 150 161 Horizontal
3 4960.93 -7.22 57.29 74.00 16.71 150 23 Horizontal
4 7437.97 0.53 52.75 74.00 21.25 150 148 Horizontal
5 14240.06 13.81 49.61 74.00 24.39 150 214 Horizontal
6 17928.75 18.37 53.80 74.00 20.20 150 142 Horizontal

1 1237.01 3.50 38.44 54.00 15.56 150 184 Horizontal
2 1644.83 4.34 37.55 54.00 16.45 150 161 Horizontal
3 4960.93 -7.22 39.07 54.00 14.93 150 23 Horizontal
4 7437.97 0.53 48.70 54.00 5.30 150 148 Horizontal
5 14240.06 13.81 45.45 54.00 8.55 150 214 Horizontal
6 17928.75 18.37 49.79 54.00 4.21 150 142 Horizontal
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Customer: Keypad
EUT:
Model: NSA301 SN:
Mode: Thread_2480 Voltage: 1.5V
Environment: 24.2°C 51% Engineer: Soho Liu
Remark: Power Set:40
Start of Test:2025-11-28 15:49:53
Test Graph
0 FCCPART 15 C
130
120
110
100
20
= 80 T FCCPART 15 C-PKLimit|
Sj_ 70 : !
E 60 - ~“FCCPART 15 C-AV Limit|
5, =0 s t+ T
= 40“':‘ i . o A :::“E'_ g h
30 z i §
20
10
(4]
-10
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1G

—— PK Limit
e PK Detector

— AV Limit

I
2G

e AV Detector

I
3G

Vertical PK

I
4G

Frequency[Hz]
— Vertical AV

1 1065.50 1.95 42.49 74.00 31.51 150 134 Vertical
2 2480.37 7.67 46.57 74.00 27.43 150 134 Vertical
3 4960.60 -7.22 53.95 74.00 20.05 150 117 Vertical
4 7440.97 0.54 47.20 74.00 26.80 150 110 Vertical
5 12358.97 8.53 48.34 74.00 25.66 150 355 Vertical
6 17907.75 18.58 53.76 74.00 20.24 150 186 Vertical

1 1065.50 1.95 39.33 54.00 14.67 150 134 Vertical
2 2480.37 7.67 39.55 54.00 14.45 150 134 Vertical
3 4960.60 -7.22 49.76 54.00 4.24 150 117 Vertical
4 7440.97 0.54 44.84 54.00 9.16 150 110 Vertical
5 12358.97 8.53 44.67 54.00 9.33 150 355 Vertical
6 17907.75 18.58 50.00 54.00 4.00 150 186 Vertical
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Test Report

Customer: Keypad
EUT:
Model: NSA301 SN:
Mode: Thread_2405 Voltage: 1.5V
Environment: 24.2°C 51% Engineer: Soho Liu

Remark: Power Set:40

Start of Test:2025-11-28 15:56:07
Test Graph

140
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100 E aut
90 ! - ,1" \ |
80 ; i - - — FCC Part15C/PK Limit
70 ; ; ] ]
50| ; i ! o ; e 1
40 i T |
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-10
-20 : - - ; ; a
231G 2.32G 2.33G 2.34G 2.35G 2.36G 2.37G 2.38G 2.39G 2.4G 241G
Frequency[Hz]
— PK Limit — AV Limit — Horizontal PK
+ AV Detector

FCC Part15C

Level[dBuvim]

1 2345.62 46.72 6.55 74.00 27.28 150 242 Horizontal
2 2390.04 45.14 6.54 74.00 28.86 150 183 Horizontal
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Customer:

Keypad

EUT:

Model:

NSA301

SN:

Mode:

Thread_2405

Voltage:

1.5V

Environment:

24.2°C 51%

Engineer:

Soho Liu

Remark: Power Set:40

Start of Test:2025-11-28 15:56:47
Test Graph
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Frequency[Hz]
Vertical PK

237G 2.38G 2.39G

— AV Limit

—— PK Limit
+ AV Detector

174
138

Vertical
Vertical

46.21
44.64

6.55
6.54

74.00
74.00

27.79
29.36

150
150

1 2343.32
2 2390.04
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Test Report

Customer: Keypad
EUT:
Model: NSA301 SN:
Mode: Thread_2480 Voltage: 1.5V
Environment: 24.2°C 51% Engineer: Soho Liu

Remark: Power Set:40

Start of Test:2025-11-28 15:58:30
Test Graph

140
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80 % 1 4 - | 1 FCC Partt5C-PK Limit
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247G 2.478G 2.486G 2.494G 2.502G 251G 2.518G 2.526G 2.534G 2.542G 255G

FCC Part15C

Level[dBuvim]

Frequency[Hz]
— PK Limit — AV Limit — Horizontal PK
+ AV Detector

1 2483.52 57.99 7.04 74.00 16.01 150 132 Horizontal
2 2484 .14 58.12 7.04 74.00 15.88 150 155 Horizontal
1 2483.52 7.04 46.24 54.00 7.76 150 132 Horizontal
2 2484 .14 7.04 47.54 54.00 6.46 150 156.7 Horizontal
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Test Report

Customer: Keypad
EUT:
Model: NSA301 SN:
Mode: Thread_2480 Voltage: 1.5V
Environment: 24.2°C 51% Engineer: Soho Liu

Remark: Power Set:40

Start of Test:2025-11-28 15:59:10
Test Graph
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247G 2.478G 2.486G 2.494G 2.502G 251G 2.518G 2.526G 2.534G 2.542G 255G
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1 2483.52 46.94 7.04 74.00 27.06 150 130 Vertical
2 2503.34 47.73 7.15 74.00 26.27 150 118 Vertical
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