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6. MEASUREMENT UNCERTAINTY

Where relevant, the following test uncertainty levels have been estimated for tests performed on the
EUT as specified in CISPR 16-4-2. This uncertainty represents an expanded uncertainty expressed
at approximately the 95% confidence level using a coverage factor of k = 2.

AC Conducted Emission Measurement

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
2.68dB

Radiated Emission Measurement (9kHz - 30MHz)

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
3.06dB

Radiated Emission Measurement (30MHz -1GHz)

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
4.01dB

Radiated Emission Measurement (1-18GHz)

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
4.97dB

Radiated Emission Measurement (18-40GHz)

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
5.32dB

Spurious Emissions, Conducted

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
30MHz-1GHz: 1.00 dB
1GHz-12.75GHz: 1.30 dB

Output Power

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
0.60dB

Power Spectrum Density

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
0.80dB

Occupied Bandwidth

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
0.20MHz

Frequency Stability

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)):
0.1 x 10MHz
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7. TEST RESULT
7.1. Summary
FCC Part oy _ Test Test
Section(s) Test Description Test Limit Condition | Result Reference
. Section
15.247(a)(2) 6dB Bandwidth = 500kHz Pass 25
Section
15.247(b)(3) Output Power < 30dBm Pass 23
Power Spectral Section
15.247(e) ] < 8dBm/3kHz Conducted Pass
Density 7.4
Section
15.247(d) Band Edge = 20dBc Pass -5
Out-of-Band Section
15.247(d) o > 20dBc Pass
Emissions 7.5
General Field Emissions in
Strength Limits restricted bands ]
15.205 _ ) Section
(Restricted Bands must meet the Radiated Pass
15.209 _ i o 7.6&7.7
and Radiated radiated limits
Emission Limits) detailed in 15.209
AC Conducted ] ]
o o Line Section
15.207 Emissions < FCC 15.207 limits Pass
Conducted 7.8
150kHz - 30MHz

Notes:

1) All modes of operation and data rates were investigated. For radiated emission test, every axis
(X, Y, Z) was also verified. The test results shown in the following sections represent the worst
case emissions.

2) The analyzer plots shown in this section were all taken with a correction table loaded into the
analyzer. The correction table was used to account for the losses of the cables and attenuators
used as part of the system to connect the EUT to the analyzer at all frequencies of interest.

3) All antenna port conducted emissions testing was performed on a test bench with the antenna

port of the EUT connected to the spectrum analyzer through calibrated cables and attenuators.
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7.2. 6dB Bandwidth Measurement

7.2.1. Test Limit

The minimum permissible 6dB bandwidth is 500 kHz.

7.2.2. Test Procedure used
ANSI C63.10-2013 Section 11.8.2 Option 1

KDB 558074 D01 v05r02 — Section 8.2

7.2.3. Test Setting

1. Set RBW = 100 kHz
VBW = 3 x RBW
Detector = peak

Trace mode = max hold
Sweep = auto couple

Allow the trace was allowed to stabilize

N o o M 0w N

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.

7.2.4. Test Setup

Analog signal source

) Automatic control unit
Vector signal source

R
™ E s s IBLan

Spectrum Analyzer

Page Number: 19 of 83

| W



Date: 12.FEB.2025 10:54:55

E Report No.: S2025062326390105
FGTESTW
7.2.5. Test Result
Environment: 23.2°C /49%RH/101.0kPa Voltage:DC 7.3V
Tested By: Chuang Li Date: 2025-02-12
BLE_1M
Frequency Bandwidth Limit
h | Test Resul
Channe (MH2) (kHz) (kHz) est Result
Lowest 2402 708 PASS
Middle 2440 708 >500 PASS
Highest 2480 704 PASS
BLE_2M
Frequency Bandwidth Limit
Channel (MHz) (kHz) (kHz) Test Result
Lowest 2402 1336 PASS
Middle 2440 1336 >500 PASS
Highest 2480 1336 PASS
BLE 1M
Lowest Frequency (2402MHz)
S;)e::mn: 30.00 dB Offset 7.72 dB2 @ RBW 100 kH. @
-,-Cziktnt \00/100 40 dB  SWT 18.9 ps @ YBW 300 kHz Mode Auto FFT
o e M1[1] . 1].15 dl.‘:\m
e D1 -0.260 dBr "1 ﬁf\gﬂ.\
| arder
M:;I;ér[ Ref | Trc | X-value | v-value Function Function Result . |
D3 Ml]’I 1| 708.0 kHz 0.00 dBe J 'lllllll' .
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Middle Frequency (2440 MHz)

Spectrum

Ref Level 30.00 dBm
j& Att 40 de
Count 100/100

(®)

Offset 2.03 dB @ RBW 100 kHz

SWT 189 ps @ YBW 300 kHz Mode Auto FFT

@ 1Pk view

M1[1]

2od

M2[1]

2.43962000 GHz|

2.44021600 GHz|

0.11 dBm|

6.01 dBm|

10 dBm

et D1 0.010 dBm

-10 dBm

-20d

-30 dém

=40 dBim

-50 dBm

-60 dBm

CF 2.44 GHz

1001 pts

Span 4.0 MHz

Marker

X-value | v-value Function |

Type | Ref | Tre |
[ oML | 1]
Mzl |1
o3[ M1l 1]

0.11 dBm
6.01 dBm
-0.06 de

2.43962 GHz |
2.440216 GHz |
708.0 kHz |

Function Result |

11:02:24

Highest Frequency (2480MHz)

(=]

Spectrum
Ref Level 30.00 dBm Offset 7.65 dB @ RBW 100 kHz
|& Att 40de  SWT 18.9ps @ VBW 300 kHz Mode Auto FFT
Count 100/100
(@ 1Pk view
M1[1] -0.01 dBm
204 2.47962000 GHz
' mM2[1] 5.89 dBm
10 d8 i 2.48021600 GHz|
dom D1 -0.110 dBm WN/\QAJ\
-10 dBm /
-20 d
-30 dBm
4ot i
-50 dBrr
-60 dBrr
CF 2.48 GHz 1001 pts Span 4.0 MHz
Marker
Type | Ref | Trc X-value | Y-value Function | Function Result
M1 1 2.47962 GHz | -0.01 dBm
‘ M2 1 2,480216 GHz | 5.99 dBm
| p3[ mi| 1 704.0 kHz | 0.03dB | |
i J AR
Date: 12.FEB.2025 11:07:37
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BLE 2M

Lowest Frequency (2402MHz)

Spectrum
Ref Level 30.00 dBm Offset 7.72 dB @ RBW 100 kHz

|& Att 40dB  SWT 18.9 us @ VBW 300 kHz  Mode Auto FFT
Count 100/100

@ 1Pk Yiew

(=)

M1[1] -2.35 dBm|
2.40131200 GHZ|
m2[1] 3.50 dBm
2.40213600 GHZ|

20 dBm

10 dBm

M2
il L B

ods o2

D1 -2.500 dBrm A

-10 dB

-20 dBm

30 dBm = S—

-40 dBm

-50 d

-60 dBm

CF 2.402 GHz 1001 pts Span 4.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value Function | Function Result |
M1 1] 2.401312 GHz | ~2.35 dbm
m2| | 1] 2.402136 GHz | 3.50 dém
p3| M1 1| 1,336 MHz | -0.06 dB

) WHRNAAD W

Middle Frequency (2440 MHz)

Spectrum
Ref Level 30.00 dBm  Offset 5.03 dB @ RBW 100 kHz

l& Att 40de SWT 18.9ps @ VBW 300kHz Mode Auto FFT
Count 100/100

@ 1Pk View

(=)

M1[1] -2.01 dBm|
2.43931200 GHz|
m2[1] 3.80 dBm
2.44013600 GHz|

20 dBm

10 dBm

M2

: b
od - —

D1 -2.200 dBm
-10 dB

-20 dem

-40 dBm

-50 d

-60 dBm

CF 2.44 GHz 1001 pts Span 4.0 MHz
Marker
Type | Ref | Trc | X-value | v-value Function Function Result |
M1 | 1| 2.439312 GHz | -2.01 dBm
M2 | 1] 2.440136 GHz | 3.80 dBm
D3 M1 1| 1.336 MHz | -0.17 dB

1:19:44
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Highest Frequency (2480MHz)

Spectrum

Count 100/100

(=)

Ref Level 30.00 dBm Offset 7.65 dB @ RBW 100 kHz
|& Att 40de  SWT

18.9 ys @ YBW 300 kHz Mode Auto FFT

@ 1Pk View

M1[1]

20 d

M2[1]

-2.29 dBm
2.47930800 GHz
3.64 dBm|
2.48013600 GHz

10 dBm

M2

ML . na
o =

0 B 2o

-10 dBm

-20d

-40 dBm

-50 dBm

-60 dBm

CF 2.48 GHz

1001 pts

Span 4.0 MHz

Marker
Type | Ref | Tre

X-value | v-value Function

Function Result

1
M2 1
D3| mi| 1

-2.29 dBm
3.64 dBm
0.05 dB

2.479308 GHz |
2.480136 GHz |
1.336 MHz |

|
|
I
|

]

] WRARRAED W

Date: 12.FEB.2025

11:24:02

Blank space below this page——
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7.3. Output Power Measurement

7.3.1. TestLimit

The maximum permissible conducted output power is 1 Watt (30dBm).

The maximum permissible conducted EIRP is 4 Watt (36.02dBm).

And for antenna gain greater than 6dBi the limit shall reduce by the amount in dB that the

directional gain of the antenna exceeds 6 dBi.

7.3.2. Test Procedure Used
ANSI C63.10-2013 — Section 11.9.1.1
KDB 558074 D01 v05r02 — Section 8.3.1.2
7.3.3. Test Setting
1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
power meter and enable the EUT transmit continuously.
2. Keep the EUT in transmitting at lowest, middle and highest channel individually. Record the max

value.

7.3.4. Test Setup

Power meter

v

EUT Pulse power
sensor
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7.3.5. Test Result

Environment: 23.2°C /49%RH/101.0kPa

Tested By: Chuang Li

Voltage:DC 7.3V
Date: 2025-02-12

BLE_1M
Maximum
Frequency o Peak/
Channel Power Limit Result
(MHz) Average
(dBm)
Lowest 2402 7.82 W Pass
Middle 2440 7.66 Peak Pass
(30dBm)
Highest 2480 7.47 Pass 5
g
BLE_2M
Maximum .
Frequency o Peak/
Channel Power Limit Result
(MHz) Average
(dBm)
Lowest 2402 7.83 W Pass
Middle 2440 7.66 Peak Pass
(30dBm)
Highest 2480 7.47 Pass
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7.4. Power Spectral Density Measurement

7.4.1. TestLimit

The maximum permissible power spectral density is 8dBm in any 3 kHz band. And for antenna
gain greater than 6dBi the limit shall reduce by the amount in dB that the directional gain of the

antenna exceeds 6 dBi.
7.4.2. Test Procedure Used

KDB 558074 D01 v05r02 - Section 8.4

ANS| C63.10 — Section 11.10.2

7.4.3. Test Setting

1. Set analyzer center frequency to DTS channel center frequency.

2. Setthe spanto 1.5 times the DTS bandwidth.
3. Set the RBW to 3 kHz < RBW =< 100 kHz.

4. Setthe VBW 2= [3 x RBW].

5. Detector = peak.

6. Sweep time = auto couple.

7. Trace mode = max hold.

8. Allow trace to fully stabilize.
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7.4.4. Test Setup

Analog signal source

. Automatic control unit
Vector signal source
L— R e s e

Spectrum Analyzer

Test Software

—
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7.4.5. Test Result

Environment: 23.2°C /49%RH/101.0kPa

Tested By: Chuang Li

Voltage:DC 7.3V
Date: 2025-02-12

BLE_1M
Frequency Limit
Channel PSD (dBm/3kHz) Test Result
(MHz) (dBm/3kHz)
Lowest 2402 -10.41 PASS
Middle 2440 -10.05 8.00 PASS
Highest 2480 -10.21 PASS
BLE_2M
Frequency Limit
Channel PSD (dBm/3kHz) Test Result
(MHz) (dBm/3kHz)
Lowest 2402 -11.21 PASS
Middle 2440 -10.86 8.00 PASS
Highest 2480 -11.10 PASS
BLE_1M
Lowest Frequency (2402MHz)
Spectrum | @
gcn;lu:m 1007100 30dB  SWT 632.2 ps -:- VBW 10 kHz Mode &uto FFT
m1[1] -10.41 dBm
:20 du WIHM MWWWW"IM
-30d WNMWRL
L Iz[ pts pan 1. z

) QD e

Date: 12.FEB.2

025 10:55:17
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Middle Frequency (2440 MHz)

Spectrum

(®)

Ref Level 20.00 dBm Offset 8.03 de @ RBW 3 kHz
|& Att 30de  SWT 6322 ps @ VBW 10 kHz
Count 100/100

Mode Auto FFT

@ 1Pk View

10 dBm

M1[1] -10.05 dBm
2.4399892790 GHZ|

0dem

-10 dBm

MMWWWWWWWWM

] VAMM

-30d '..’J
i

lm\

-50 dBm

N

-60 dBm

-70d

CF 2.44 GHz

30000 pts

Span 1.42 MHz

)

J

Date: 12.FEB.2025 11:02:45

Highest Frequency (2480MHz)

Spectrum |

(=)

Ref Level 20.00 dém  Offset 7.65dB @ RBW 3 kHz
& Att 30dB  SWT 632 us @ YBW 10 kHz
Count 100/100

Mode Auto FFT

@ 1Pk View

10 dBm

M1[1] -10.21 dBm|
2.4799889170 GHz|

0dp

M
-10 di T

WWWW%WM

-20 dBmen
A,.AJﬂ

i ,.Wm

0 dem

-50 dem

-60 d|

-70 dBm

CF 2.48 GHz

30000 pts

Span 1.4 MHz
]

)|

J

Date: 12.FEB.2025 11:07:58

Page Number: 29 of 83

rLllAs N

Vi



F]

EGTEST

Report No.: S2025062326390105

BLE_2M

Lowest Frequency (2402MHz

Spectrum

| Att 30dB SWT
Count 100/100

)

(=)

Ref Level 20.00 dém Offset 7.72 dB @ RBW 3 kHz

632 is @ VBW 10 kHz

Mode Auto FFT

@ 1Pk View

10 dBm

M1[1]

-11.21 dBm)|
2.4019368860 GHz

odi

M1

CF 2.402 GHz

30000 pts

Span 2.68 MHz

Il

J

Date: 12.FEB.2025 11:14:44

Middle Frequency (2440 MHz)

Spectrum

Count 100/100

(®)

Ref Level 20.00 dém Offset 8.03 dé @ RBW 3 kHz
|& Att 30de  SWT 632 pus @ YBW 10 kHz

Mode 4uto FFT

@ 1Pk Yiew

10 dBm

M1[1]

2.4399365290 GHz|

-10.86 dBm)|

0 dBm

-10 dBm-

M1

-20 dBm—j

-50 dB

ik

-60 dBm

-70 dBm

CF 2.44 GHz

30000 pts

Span 2.68 MHz

)

J

Date: 12.FEB.2025 11:20:05
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Highest Frequency (2480MHz)

Spectrum "21
Ref Level 20.00 dBm  Offset 7.65 dB @ RBW 3 kHz

|& Att 30dB SWT 632 ps @ VBW 10 kHz Mode Auto FFT
Count 100/100

@ 1Pk View

M1[1] -11.10 dBm|
2.4799360820 GHz
10 dem

od

M1
-10 dem

-20 dem—j

T P

-60 d|
-70 d|
CF 2.48 GHz 30000 pts Span 2.68 MHz
o
) J CRRRAED W

Dates 12.FEB.2025 11:24:23

——Blank space below this page——
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7.5. Conducted Band Edge and Out-of-Band Emissions

7.5.1. TestLimit
The limit for out-of-band spurious emissions at the band edge is 20dB below the fundamental
emission level, as determined from the in-band power measurement of the DTS channel

performed in a 100 kHz bandwidth per the PSD procedure.
7.5.2. Test Procedure Used

KDB 558074 D01 v05r02 - Section 8.5 & Section 8.6

ANSI C63.10 — Section 11.11&11.12

e %

7.5.3. Test Setting

(a) Set the center frequency and span to encompass frequency range to be measured
(b) RBW = 100kHz

(c) VBW = 300kHz

(d) Detector = Peak

(e) Trace mode = max hold

(f) Sweep time = auto couple

(g) The trace was allowed to stabilize

7.5.4. Test Setup

Analog signal source

EUT
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