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8. Occupied Bandwidth

8.1.Test limits

Systems using digital modulation techniques may operate in the 902-928 MHz, and 2400-2483.5 MHz
bands. The minimum 6 dB bandwidth shall be at least 500 kHz

8.2. Test Procedure

Details see the KDB558074 D01 Meas Guidance v05r02

a) The bandwidth is measured at an amplitude level reduced 6dB from the reference level. The
reference level is the level of the highest amplitude signal observed from the transmitter at the
fundamental frequency. Once the reference level is established, the equipment is conditioned with
typical modulating signal to produce the worst-case (i.e. the widest) bandwidth.

b) The test receiver set RBW = 100kHz, VBW=300kHz for DTS BW, RBW = 50KHz, VBW=200KHz for
OCB, Peak Detector, Sweep time set auto, detail see the test plot.

8.3.Test Setup

Spectrum Analyzer EUT
8.4.Test Results
TestMode Antenna | Freq(MHz) | DTS BW [MHZz] FL[MHZ] FH[MHZ] Limit{MHZz] Verdict
2402 0.69 2401.65 2402.34 0.5 PASS
BLE_1M Ant1 2440 0.73 2439.62 2440.35 0.5 PASS
2480 0.71 2479.64 2480.35 0.5 PASS
2402 1.14 240143 2402.57 0.5 PASS
BLE_2M Ant1 2440 1.26 2439.33 2440.58 0.5 PASS
2480 1.14 2479.43 2480.58 0.5 PASS
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TestMode Antenna | Freq(MHz) OCB [MHz] FL[MHZ] FH[MHZ] Limit{MHZz] Verdict
2402 1.0390 2401.4885 2402.5275
BLE_1M Ant1 2440 1.0350 2439.4885 2440.5235
2480 1.0350 2479.4925 2480.5275
2402 2.0539 2400.9890 2403.0430
BLE_2M Ant1 2440 2.0420 2438.9930 2441.0350
2480 2.0619 2478.9850 2481.0470

BLE_1M_Ant1_2402

Spectrum ]

(=]

Ref Level 20.00 dBm  Offset 9.16 dB @ RBW 50 kHz

lo att 30de SWT 37.0ps @ VBW 200kHz Mode Auto FFT
SGL Count 100,100
@ 1Pk Max
M1[1] 8.62 dBm|
1048 ] 2.40199600 GHz|
Occ Bw 1.038961039 MHz
0 dBm — Tz

-10 dem L“’K

/ A\

. -/ LA

-40 dBm
I~ St
W el
-60 d
=70 di
CF 2.402 GHz 1001 pts Span 4.0 MHz
Marker
Type | Ref | Trc | X-value Y-value Function Function Result
| M1 1 2.401996 GHz 8.62 dBm
‘ Tl 1 2.40148851 GHz -5.57 dém Occ Bw 1.038961039 MHz
T2 1] 2.40252747 GHz -6.18 dBm

Il ]

Date: 18.AUG.2025 09:42:17

BLE_1M_Ant1_2440

(®)

Spectrum
Ref Level 20.00 dém Offset 9.13 d& @ RBW 50 kHz
|& Att 30de SWT 37.9ps @ VYBW 200 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] 8.47 dBm
L
10 dBm 2.44000000 GHZ|

1.034965035 MHz|

\‘I\M\DEC Bw
od T%/ 5
10d

-20 dem \\

/ A

-60 dBm

-70 dBm

CF 2.44 GHz 1001 pts Span 4.0 MHz

Marker

Type | Ref | Tre | X-value Y-value Function Function Result

[ w1 1 2,44 GHz 8.47 dem
T1| | d 2.43948851 GHz -6.39 dBm Occ Bw 1.034965035 MHz
T2 : | 2.44052348 GHz -6.83 dem

)| J

Date: 18.AUG.2025 09:46:16

Add: 1-2/F., Building 5, Yudafu Industrial Park, No.10, Xingye West Road, Shajing Subdistrict, Bao'an_District, Shenzhen, Guangdong, China

Shenzhen PSI Testing Co., Ltd.

Tel: 0755-23011775 | E-mail: service@psi-lab.cn | http://www.psi-lab.com



mailto:service@psi-lab.cn
http://www.psi-lab.com

Page 49 of 55 Report No.: psi2511020-C01-R02

BLE_1M_Ant1_2480

Spectrum ] nf

Ref Level 20.00 dém Offset 9.13 d& @ RBW 50 kHz

|& Att 30de SWT 37.9ps @ VYBW 200 kHz Mode Auto FFT
SGL Count 100/100

@ 1Pk Max

M1[1] 8.64 dBm
M1 2.48000000 GHZ|
Occ Bw 1.034965035 MHz

N 7 3
7 <

=t/ \

D % 1 &
-

-60 dBm

10 dBm

-70 dem

CF 2.48 GHz 1001 pts Span 4.0 MHz

Marker
Type | Ref | Tre | X-value Y-value Function Function Result
[ w1 1

2,48 GHz 8.64 dBm
T1| | 1 2.47949251 GHz -6.54 dBrm Occ Bw 1.034965035 MHz
T2 1 2,48052747 GHz -6.63 dEm

) J 3

Date: 18.AUG.2025 09:51:25

BLE_2M_Ant1_2402

Spectrum ] :21

Ref Level 20.00 dBm  Offset 9.16 dB @ RBW 50 kHz

lo att 30de SWT 37.0ps @ VBW 200kHz Mode Auto FFT
SGL Count 100,100
@ 1Pk Max
M1[1] 8.18 dBm|
10dB M1 2.40200000 GHz|
Occ Bw 2.053946054 MHz
.//\ \*\\

o A e

-10 dem /_/

;LAW O\ et

-40 dBm
-50 dBm
-60 dBm
=70 di
CF 2.402 GHz 1001 pts Span 4.0 MHz
Marker
Type | Ref | Trc | X-value Y-value Function Function Result
| M1 1 2,402 GHz 8.18 dBm
‘ Tl 1 2.40098901 GHz -8.74 dém Occ Bw 2.053946054 MHz
[ T2 1 2.40304296 GHz -7.70 dBm
—
) ]

Date: 18.AUG.2025 09:53:33

Shenzhen PSI Testing Co., Ltd. Tel: 0755-23011775 | E-mail: service@psi-lab.cn | http://www.psi-lab.com
Add: 1-2/F., Building 5, Yudafu Industrial Park, No.10, Xingye West Road, Shajing Subdistrict, Bao'an_District, Shenzhen, Guangdong, China



mailto:service@psi-lab.cn
http://www.psi-lab.com

Page 50 of 55 Report No.: psi2511020-C01-R02

BLE_2M_Ant1_2440

Spectrum ] n?f

Ref Level 20.00 dém Offset 9.13 d& @ RBW 50 kHz

lo att 30de SWT 37.9us @ VBW 200 kHz Mode Auto FFT
SGL Count 100/100
@ 1Pk Max
M1[1] 7.25 dBm
10dBm i 2.43999600 GHZ|
/f Occ Bw 2.041958042 MHz
od

T8 o
wn /] L
-10 df

"l

7 =

-40d
-50 di
-60 dBm
-70 dBm
CF 2.44 GHz 1001 pts Span 4.0 MHz
Marker
Type | Ref | Tre | X-value Y-value Function Function Result
‘ M1 1 2.439996 GHz 7.25 dBm
T1 | d 2.43899301 GHz -9.23 dBm Occ Bw 2.041958042 MHz
T2 : | 2.44103497 GHz -10.37 dBm
—
)i J [

Date: 18.AUG.2025 09:56:06

BLE_2M_Ant1_2480

Spectrum ] DE

Ref Level 20.00 dBm  Offset 9.13 dB @ RBW 50 kHz

lo Att 30de SWT 37.9us @ VBW 200 kHz Mode Auto FFT
SGL Count 100,/100
@ 1Pk Max
M1[1] 6.66 dBm
10l - 2.47999200 GHZ|
/\f Occ Bw 2.061938062 MHz
0dem A
T1 \‘/\»\,_L T2
y"f\f | =B

= S
e B "

-40 dBm
-50 dBm
-60 der
=70 di
CF 2.48 GHz 1001 pts Span 4.0 MHz
Marker
Type | Ref | Trc | X-value Y-value Function Function Result
| M1 1 2.479992 GHz 6.66 dBm
‘ Tl 1 2.47898501 GHz -8.58 dém Occ Bw 2.061938062 MHz
‘ T2 1 2.48104695 GHz -8.91 dBm
—
) ]

Date: 18.AUG.2025 09:58:09

Shenzhen PSI Testing Co., Ltd. Tel: 0755-23011775 | E-mail: service@psi-lab.cn | http://www.psi-lab.com
Add: 1-2/F., Building 5, Yudafu Industrial Park, No.10, Xingye West Road, Shajing Subdistrict, Bao'an_District, Shenzhen, Guangdong, China


mailto:service@psi-lab.cn
http://www.psi-lab.com

Page 51 of 55 Report No.: psi2511020-C01-R02

9. Band Edge Test

9.1.Test Limit

In addition, radiated emissions which fall in the restricted bands, as defined in § 15.205(a), must also
comply with the radiated emission limits specified in § 15.209(a)(see § 15.205(c)).’

Field strength Mea_surement
ey (MR (microvolts/meter) ?rllfcte?grcse)

0.009-0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100 ** 3
88-216 150 ** 3
216-960 200 ** 3
Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional radiators operating
under this section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz, 174-216 MHz
or 470-806 MHz. However, operation within these frequency bands is permitted under other sections
of this part, e.g., §§ 15.231 and 15.241

9.2.Block Diagram of Test Setup

RX Antenna
Y B W
vV
i Ant. feed
4— 3Iim —————————» point
"T’ N — D{ 1 1-4m
1.5m

| AAMAAAAAAAC™: ||

Mctol Full Soldcred Ground Mlonc
00|

Spectrum Analyzer / Receiver

9.3.Test Procedure

ANSIC63.10-2020+Cor. 1-2023+C63.10a-2024 +Errata to C63.10a-2024 section 6.10.5.2
All restriction band and non- restriction band have been tested, only worse case is reported.
Details see the KDB558074 D01 Meas Guidance v05r02

1. Put the EUT on a 1.5m high table, power on the EUT. Emissions were scanned and measured
rotating the EUT to 360 degrees, Find the maximum Emission

2. Check the spurious emissions out of band.

3. RBW 1MHz, VBW 3MHz, peak detector for peak value, RBW 1MHz, VBW > [1 / (minimum
transmitter on time)] and no less than 1Hz, RMS detector for AV value
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9.4.Test Results

Test Date 2025.06.20 Temperature 26°C
Test Engineer Felix Pang Humidity 54%
Test Results PASS
Frequency Range 2310MHz~2410MHz
Test Mode 1Mbps: GFSK TX 2402MHz
No. | ied | Polarit (333373 ) Factor (d};ii/ljlrtn) (déLrT\}i/tm) Margin | Remark
1 2390 H 74.93 -21.47 53.46 74.00 -20.54 Peak
2 2390 H - -21.47 - 54.00 - Avg
3 2400 H 78.99 -26.12 52.87 74.00 -21.13 Peak
4 2400 H - -26.12 - 54.00 - Avg
1 2390 \ 75.23 -21.47 53.76 74.00 -20.24 Peak
2 2390 \ - -21.47 - 54.00 - Avg
3 2400 \ 79.52 -26.12 53.40 74.00 -20.60 Peak
4 2400 \ - -26.12 - 54.00 - Avg
Frequency Range 2450MHz~2550MHz
Test Mode 1Mbps: GFSK TX 2480MHz
1 2483.5 79.25 -25.29 53.96 74.00 -20.04 Peak
2 2483.5 - -25.29 - 54.00 - Avg
1 2483.5 \ 78.53 -25.29 53.24 74.00 -20.76 Peak
2 2483.5 \ - -25.29 - 54.00 - Avg
Note: :ﬁal\r/lg(?ghs other frequency and mode comply with standard requirements and at least have 20dB
2. Correct Factor=Cable Loss+ Antenna Factor-Amplifier Gain.
Result=Reading + Correct Factor. Margin= Result-Limit.
3. If the limits for the measurement with the average detector are met when using a receiver with a
peak detector, the test unit shall be deemed to meet both limits and the measurement with the
average detector need not be carried out.
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Frequency Range

2310MHz~2410MHz

Test Mode 2Mbps: GFSK TX 2402MHz
Freq . Reading Correct Result Limit .
No- | muz | POy | yBuvim) | Factor | (dBuvim) | (dBuvim) | Margin | Remark

1 2390 H 74.76 -21.47 53.29 74.00 -20.71 Peak
2 2390 H -- -21.47 -- 54.00 -- Avg
3 2400 H 79.28 -26.12 53.16 74.00 -20.84 Peak
4 2400 H -- -26.12 -- 54.00 -- Avg
1 2390 \Y 74.57 -21.47 53.10 74.00 -20.90 Peak
2 2390 \Y -- -21.47 -- 54.00 -- Avg
3 2400 Y 78.61 -26.12 52.49 74.00 -21.51 Peak
4 2400 \Y -- -26.12 -- 54.00 -- Avg

Frequency Range 2450MHz~2550MHz

Test Mode 1Mbps: GFSK TX 2480MHz
1 2483.5 78.60 -25.29 53.31 74.00 -20.69 Peak
2 2483.5 -- -25.29 -- 54.00 -- Avg
1 2483.5 \Y 79.18 -25.29 53.89 74.00 -20.11 Peak
2 2483.5 \Y - -25.29 -- 54.00 -- Avg

Note: margin.

2. Correct Factor=Cable Loss+ Antenna Factor-Amplifier Gain.

Result=Reading + Correct Factor. Margin= Result-Limit.
3. If the limits for the measurement with the average detector are met when using a receiver with a
peak detector, the test unit shall be deemed to meet both limits and the measurement with the

average detector need not be carried out.

1. Means other frequency and mode comply with standard requirements and at least have 20dB
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10. Antenna Requirement

10.1.Standard 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 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.

10.2.Test Results

The EUT antenna is Internal PCB antenna. It complies with the standard requirement.
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11.Photos of test setup

Reference to the appendix | Test Setup Photo for details.

12.Photos of EUT

Reference to the appendix Il external photos and appendix lll internal photos for details.
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