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J= Keysight Spectrum Analyzer - Swept SA -
RT | R [509 AC | | [ SENSE:INT] [ ALIGN AUTO
Avg Type: RMS

PNO: Fast —+—  Trig: FreeRun
IFGain:Low #Atten: 26 dB

Ref Offset 9.43 dB
Ref 20.00 dBm
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BLE 2M_Channel 39
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Report No.: NCT24036132-2

6.5 Summary of Test Results

Test Frequency: 9KHz-30MHz

Freq.
(MHz)

Ant.Pol.
H/V

Emission Level

(dBuV/m)

Limit 3m

(dBuV/m)

Over

(dB)

>20

Note:

The amplitude of spurious emission that is attenuated by more than 20dB below the permissible limit
has no need to be reported.

Distance extrapolation factor =40log(Specific distance/ test distance)( dB);

Limit line=Specific limits(dBuV) + distance extrapolation factor.

Test Frequency: 30MHz ~ 1GHz

Pass.

Please refer to the following test plots for the worst test mode (GFSK (2LE CHO00: 2480MHz)).

Hotline: 400-8868-419

Fax: 86-755-27790922
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Report No.: NCT24036132-2
Model: Classic B65A
Test plot for Horizontal
720 dBuV/m
62
52 [
| |
42 [
|._ |
22
12
2
-8
30.000 60.00 [MHz) 300.00 1000.00(
No. | Frequency | Reading = Factor | Level Limit ' Margin| petector
(MHz) (dBuV) | (dB/m) (dB)
(dBuV/m) | (dBuV/m)
1 32.406 11.53 11.62 23.15 40.00 |-16.85| QP
2 *| 47492 11.84 12.38 24.22 40.00 |-15.78| QP
3 57.594 9.76 11.94 21.70 40.00 |-18.30| QP
4 87.725 3.08 10.40 13.48 40.00 |-26.52| QP
5 99.528 2.28 13.71 15.99 43,50 |-27.51, QP
6 227.691 14.68 12.11 26.79 46.00 |-19.21| QP

Remark:Emission Level=Reading+Factor
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Report No.: NCT24036132-2
Test plot for Vertical
720 dBu¥/m
62
52 [
: E
42 [
|.._ |
12
2
a8
30.000 60.00 (MHz) 300.00 1000.000
No. | Frequency | Reading Factor | Level Limit | Margin| perector
(MHz) | (dBuV) | (dB/m) (dB)
(dBuV/m) | (dBuV/m)
1 39.576 2.12 12.21 14.33 40.00 | -25.67| QP
2 56.991 5.17 11.97 17.14 40.00 |-22.86, QP
3 93.440 6.07 11.89 17.96 4350 |-25.54| QP
4 155.364 6.97 8.41 15.38 4350 |-28.12, QP
5 *| 229.293 15.15 12.17 27.32 46.00 -18.68| QP
6 312179 11.48 14.49 25.97 46.00 |-20.03| QP

Remark:Emission Level=Reading+Factor

Hotline: 400-8868-419

Fax: 86-755-27790922
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Report No.: NCT24036132-2
Model: Classic B40A
Test plot for Horizontal
720  dBuV/m
62
52 E
| H
42 [
' :
12
2
8
30.000 60.00 [MHz) 300.00 1000.000
No. | Frequency | Reading = Factor | Level Limit: ' Margin| petector
(MHz) (dBuV) | (dB/m) (dB)
(dBuV/m) | (dBuV/m)

1 32.406 10.03 11.62 21.65 40.00 |-18.35| QP

2 *  46.503 9.43 12.41 21.84 40.00 |-18.16| QP

3 103.442 2.31 13.01 15.32 43.50 |-28.18| QP

4 125.007 5.08 10.06 15.14 43,50 |-28.36| QP

5 205.675 3.97 11.21 15.18 43,50 |-28.32, QP

6 386.634 5.45 16.36 21.81 46.00 |-24.19, QP
Remark:Emission Level=Reading+Factor
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Report No.: NCT24036132-2
Test plot for Vertical
72.0 dBuV/m
62
b2 [
: E
42
P |
12 A
2
a8
30.000 60.00 [MHz) 300.00 1000.000
No. | Frequency | Reading Factor | Level Limit ' Margin| perector
(MHz) | (dBuV) | (dB/m) (dB)
(dBuV/m) | (dBuV/m)

1 55.221 3.61 12.05 15.66 40.00 -24.34| QP

2 100.934 0.86 13.15 14.01 4350 -29.49| QP

3 200.688 6.99 11.00 17.99 43,50 -25.51| QP

4 234.168 7.24 12.38 19.62 46.00 -26.38| QP

5 311.087 713 14.45 21.58 46.00 |-24.42| QP

6 * 390.723 9.47 16.47 25.94 46.00 | -20.06| QP

Remark:Emission Level=Reading+Factor

Hotline: 400-8868-419

Fax: 86-755-27790922
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NCT24036132-2

Please refer to the following test plots for the worst test mode (GFSK 2LE).

Test Frequency 1GHz-25GHz:

Polar | Frequency RMetgr Pre.'. Cekle ) saiznie | EmESn Limits Margin
eading | amplifier | Loss Factor Level Detector
(HIV) Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
Low Channel:2402MHz
\Y% 4804.00 54.84 30.55 5.77 24.66 54.72 74 -19.28 Pk
\Y% 4804.00 46.21 30.55 5.77 24.66 46.09 54 -7.91 AV
Vv 7206.00 54.22 30.33 6.32 24.55 54.76 74 -19.24 Pk
\Y 7206.00 44.30 30.33 6.32 24.55 44.84 54 -9.16 AV
\Y% 9608.00 51.19 30.85 7.45 24.69 52.48 74 -21.52 Pk
\Y 9608.00 43.30 30.85 7.45 24.69 44.59 54 -9.41 AV
\Y 12010.00 48.83 31.02 8.99 25.57 52.37 74 -21.63 Pk
Y 12010.00 40.48 31.02 8.99 25.57 44.02 54 -9.98 AV
H 4804.00 54.97 30.55 5.77 24.66 54.85 74 -19.15 Pk
H 4804.00 44.56 30.55 W 24.66 44.44 54 -9.56 AV
H 7206.00 53.58 30.33 6.32 24.55 54.12 74 -19.88 Pk
H 7206.00 42.23 30.33 6.32 24.55 42.77 54 -11.23 AV
H 9608.00 50.38 30.85 7.45 24.69 51.67 74 -22.33 Pk
H 9608.00 41.94 30.85 7.45 24.69 43.23 54 -10.77 AV
H 12010.00 49.71 31.02 8.99 25.57 53.25 74 -20.75 Pk
H 12010.00 40.10 31.02 8.99 25.57 43.64 54 -10.36 AV

Hotline: 400-8868-419

Fax: 86-755-27790922
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Report No.: NCT24036132-2

Polar | Frequency Met(_er Prg-. Ceinle | Auitshng | [Eiseton Limits Margin
Reading | amplifier | Loss Factor Level Detector
(HV) Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
Middle Channel:2440MHz
\ 4880.00 54.31 30.55 5.77 24.66 54.19 74 -19.81 Pk
\ 4880.00 45.15 30.55 5.77 24.66 45.03 54 -8.97 AV
\ 7320.00 52.47 30.33 6.32 24.55 53.01 74 -20.99 Pk
\ 7320.00 43.50 30.33 6.32 24.55 44.04 54 -9.96 AV
\ 9760.00 50.96 30.85 7.45 24.69 52.25 74 -21.75 Pk
\ 9760.00 42.07 30.85 7.45 24.69 43.36 54 -10.64 AV
\ 12200.00 50.82 31.02 8.99 25.57 54.36 74 -19.64 Pk
\Y 12200.00 40.21 31.02 8.99 25.57 43.75 54 -10.25 AV
H 4880.00 53.64 30.55 5.77 24.66 53.52 74 -20.48 Pk
H 4880.00 44.60 30.55 5.77 24.66 44.48 54 -9.52 AV
H 7320.00 53.17 30.33 6.32 24.55 53.71 74 -20.29 Pk
H 7320.00 45.29 30.33 6.32 24.55 45.83 54 -8.17 AV
H 9760.00 51.87 30.85 7.45 24.69 53.16 74 -20.84 Pk
H 9760.00 43.54 30.85 7.45 24.69 44.83 54 -9.17 AV
H 12200.00 51.47 31.02 8.99 25.57 55.01 74 -18.99 Pk
H 12200.00 41.85 31.02 8.99 25.57 45.39 54 -8.61 AV
Page 33 of 49
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Report No.: NCT24036132-2

Polar | Frequency Metgr Prg-. Celolly | seiine; | [Eiseion) Limits Margin
Reading | amplifier | Loss Factor Level Detector
(HV) Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
High Channel:2480MHz
\ 4960.00 55.72 30.55 5.77 24.66 55.60 74 -18.40 Pk
\Y% 4960.00 44.88 30.55 5.77 24.66 44.76 54 -9.24 AV
\Y% 7440.00 51.93 30.33 6.32 24 .55 52.47 74 -21.53 Pk
\Y 7440.00 43.69 30.33 6.32 24.55 44.23 54 -9.77 AV
\Y 9920.00 49.24 30.85 7.45 24.69 50.53 74 -23.47 Pk
\Y 9920.00 39.73 30.85 7.45 24.69 41.02 54 -12.98 AV
\Y 12400.00 48.16 31.02 8.99 25.57 51.70 74 -22.30 Pk
\Y 12400.00 39.91 31.02 8.99 25.57 43.45 54 -10.55 AV
H 4960.00 54.55 30.55 5.77 24.66 54.43 74 -19.57 Pk
H 4960.00 44.67 30.55 5.77 24.66 44.55 54 -9.45 AV
H 7440.00 52.07 30.33 6.32 24.55 52.61 74 -21.39 Pk
H 7440.00 42.92 30.33 6.32 24 .55 43.46 54 -10.54 AV
H 9920.00 51.51 30.85 7.45 24.69 52.80 74 -21.20 Pk
H 9920.00 41.25 30.85 7.45 24.69 42.54 54 -11.46 AV
H 12400.00 48.38 31.02 8.99 25.57 51.92 74 -22.08 Pk
H 12400.00 39.78 31.02 8.99 25.57 43.32 54 -10.68 AV

Note: 1. Emission Level = Meter Reading + Antenna Factor + Cable Loss — Pre-amplifier,

Margin= Emission Level - Limit

2. If peak below the average limit, the average emission was no test.

3. The amplitude of spurious emissions which are attenuated by more than 20dB below the permissible
value has no need to be reported.

Hotline: 400-8868-419

Fax: 86-755-27790922
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Report No.: NCT24036132-2

Please refer to the following test plots for the worst test mode (GFSK 2LE).

Spurious Emission in Restricted Band 2310-2390MHz and 2483.5-2500MHz

Polar | Frequency R'\eA: ;(I?r: g Prel—. Cl;_izlse A;;ec?gra ETeif’lzilon Limit | Detec
amplifier (dBuV tor Result
(HV) | (MHZ) By @p) | @ | @m) | (@Buvm) /m) | Type
Low Channel: 2402MHz
H 2390.00 55.90 30.22 4.85 23.98 54.51 74 PK PASS
H 2390.00 47.69 30.22 4.85 23.98 46.30 54 AV PASS
H 2400.00 54.66 30.22 4.85 23.98 53.27 74 PK PASS
H 2400.00 46.39 30.22 4.85 23.98 45.00 54 AV PASS
\ 2390.00 57.29 30.22 4.85 23.98 55.90 74 PK PASS
\Y 2390.00 44.70 30.22 4.85 23.98 43.31 54 AV PASS
\Y, 2400.00 54.89 30.22 4.85 23.98 53.50 74 PK PASS
\ 2400.00 46.58 30.22 4.85 23.98 45.19 54 AV PASS
GFSK
High Channel: 2480MHz
H 2483.50 55.47 35.11 3.56 27.75 51.67 74 PK PASS
H 2483.50 46.55 35.11 3.56 27.75 42.75 54 AV PASS
H 2500.00 57.40 35.1 3.57 27.8 53.67 74 PK PASS
H 2500.00 46.56 35.1 3.57 27.8 42.83 54 AV PASS
\Y 2483.50 55.86 35.11 3.56 27.75 52.06 74 PK PASS
\ 2483.50 55.74 35.11 3.56 27.75 51.94 54 AV PASS
\ 2500.00 56.83 35.1 3.57 27.8 53.10 74 PK PASS
\ 2500.00 46.87 35.1 3.57 27.8 43.14 54 AV PASS
Remark:

1. Emission Level = Meter Reading + Antenna Factor + Cable Loss — Pre-amplifier, Margin= Emission Level - Limit

Hotline: 400-8868-419

Fax: 86-755-27790922
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7 Conduct Band Edge And Spurious Emissions Measurement

Test Requirement . Section 15.247(d) In addition, radiated emissions which fall in the
restricted bands. as defined in Section 15.205(a), must also comply with
the radiated emission limits specified in Section 15.209(a) (see Section

15.205(c)).
Test Method : ANSI C63.10:2013
Test Limit :  Regulation 15.247 (d),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. If the transmitter complies with the
conducted power limits based on the use of RMS averaging over a time
interval, as permitted under paragraph (b)(3) of this section, the
attenuation required under this paragraph shall be 30 dB instead of 20
dB. Attenuation below the general limits specified in §15.209(a) is not
required. 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)).

7.1 Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum;

2. Set the spectrum analyzer: RBW = 100kHz, VBW = 300kHz, Sweep = auto

Detector function = peak, Trace = max hold
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Report No.: NCT24036132-2
7.2 Test Result
(0]0]:] (0]0]:]
Emission Emission Limit Over Limit
Mode Channel Frequency Level (dBm) (dB) Result
(MHz) (dBm)
2390.44 -47.653 -14.3 -33.353 PASS
0 2400.00 -49.705 -14.3 -35.405 PASS
BLE 1M 4803.80 -33.945 -14.3 -19.645 PASS
19 7320.17 -38.903 -17.39 -21.513 PASS
39 2483.50 -52.624 -17.67 -34.954 PASS
7440.03 -42.720 -17.67 -25.050 PASS
0 2400.00 -31.787 -18.14 -13.647 PASS
7205.93 -40.971 -18.14 -22.831 PASS
BLE 2M 19 7320.17 -42.682 -18.62 -24.062 PASS
39 2483.50 -51.591 -18.97 -32.621 PASS
7440.03 -43.239 -18.97 -24.269 PASS

R T R[5 ac
Center Freg 12.515000000 GH:

Ref Offset 9.43 dB
10 dBidiv__Ref 10.60 dBm

Stop 25.00 GHz
Sweep 2.387 5 (40000 pts)

Ref Offset 9.43 dB

" iv__Ref 10.60 dBm

AN AUTO |
Avg Type: Log-Pwr
AvglHold: 10/10

30.0 MHz - 25000.0 MHz
BLE 1M_Channel 0

30.0 MHz - 25000.0 MHz
BLE 2M_Channel 0

Span 1.500 MHz]
Sweep 1.000 ms (1001 pts)

PNO: Wide ~»—  Trig: FreeRun

pe: Log-Pwr
AvglHold: 1001100

Sweep 1.000 ms (1001 pts))

Span 3.000 MHz|

In-Band Reference Level

In-Band Reference Level

Hotline: 400-8868-419

Fax: 86-755-27790922
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BLE 1M_Channel 0

BLE 2M_Channel 0

[ ———y
R T R s i

‘Avg Type: Log-Pwr
PNO: Fast s Trig: FreeRun AvglHold: 1001100
IFGain:Low #Atten: 26 dB

Ref Offset 9.41 dB
Ref 15.00

Span 20.00 MHz|

#VBW 300 kHz Sweep 1.933 ms (1001 pts)|

FUNCTION

o
0 44 GHz| 47653dEm\ -
: I§IIIII

SENT] LIGN AUTO

/g Type: Log-Pwr
PNO: Fast —»~  Trig: FreeRun AvglHold: 1001100
IFGainLow #Atten: 26 dB

Sweep 1.933 ms (1001 pts)

Mkr2 2.400 00 GHz
-31.787 dBm|

‘Span 20.00 MHz]

FORCTION __ FUNCTION WioT™:

Out Of Band Emission
BLE 1M_Channel 0

Out Of Band Emission
BLE 2M_Channel 0

TR SensE o
Log-P
Cen(er Frsq 12 515000000 GHz Trig: Free Run Av;Hmem?fn wr

PNO: Fast -
IFGain:Low Atten: 12 dB

Ref Offset 9.43 dB
Ref 10.60 dBm

Stop 25.00 GHz
Sweep 2.387 5 (40000 pts)

FONCTION VALUE

e specm s sa
ALIGN AUTO
Avg Type: Log-Py
Cenlel Fleq 12. 515000000 GHz i T”g — Avv:mg?:mor?n wr
Fosiniow Atten: 12 dB

Ref Offset 9.43 dB
iv__Ref 10.60 dBm

Start 30 MHz

Mkr1 7.320 2 GHZ]
-42.682 dBm)|

Stop 25.00 GHz|

Sweep 2.387 5 (40000 pts)

FONCTION __FUNCTION WioTH

FONCTION VALUE

30.0 MHz - 25000.0 MHz
BLE 1M_Channel 19

30.0 MHz - 25000.0 MHz
BLE 2M_Channel 19

[EE———

Avg Type: Log-Pwr
Center qu 2440000000 Gz PNO: Wide —»- Trig: FreeRun AvglHold: 100/100
IFGain:Low #Atten: 26 dB

Ref Offset 9.43 dB
Ref 15.00 dBm

Span 1.500 MHz]
Sweep 1.000 ms (1001 pts)

#VBW 300 kHz

= STaUS,

e

iceo
s IR ¢ E

Ref Offset9.43 dB
Ref 15.00 dBm

#VBW 300 kHz

Span 3.000 MiHz|
Sweep 1.000 ms (1001 pts))

In-Band Reference Level
BLE 1M_Channel 19

In-Band Reference Level
BLE 2M_Channel 19

Hotline: 400-8868-419
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m Analzer

= Keysight Spectru SweptSA e ==
R T ac SENSE: ALLG

‘Avg Type: Log-Pwr
PNO: Fast s Trig: FreeRun AvglHold: 10/10
IFGain:Low Atten: 12 dB.

Stop 25.00 GHz,
#VBW 300 kHz Sweep 2.387 s (40000 pts)

i FUNCTION | FUNCTION viDTH FORCTION

e

e LGN AUTO

Avg Type: Log-Pwr
PNO:Fast ~»-  Trig: FresRun AvglHold: 10110
IFGain:Low. Atten: 1248

-43.239 dBm|

FORCTION __ FUNCTION WioT™:

30.0 MHz - 25000.0 MHz
BLE 1M_Channel 39

30.0 MHz - 25000.0 MHz
BLE 2M_Channel 39

[ Keyeignt Specrum Ay~ Snept S
TR R [0 A

Center Frog 2 dsun0ono oz S Vo

Ref Offset 9.43 dB
Ret dBm

Span 1.500 MHz|
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

[ Keyeight Spectrum Analyer - Swept S

L B[00 i ALIGN AUTO
. Avg Type: Log-Pwr

Center Freq 2.480000000 GHz e Trig:FreeRun e

PNO: Wide

IFGainLow #Atten: 26 dB

Ref Offset9.43 dB
R di

(Center 2.480000 GHz Span 3.000 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

In-Band Reference Level
BLE 1M_Channel 39

In-Band Reference Level
BLE 2M_Channel 39

[ Keyegnt Spectrum Ay~ Snept =& ]
i~ R [0 A A 05:26:38 PN Aug 19,2023
g Avg Type: Log-Pwr T 3
Center Frea 2483500000 GHz NS S, AvglHold: 100/100
IFGain:Low #Atten: 26 dB

Ref Offset .45 48
10 oy Ref 15,00 dBm -52.624 dBm|

2

Span 20.00 MHz|
Sweep 1.933 ms (1001 pts

i FUNCTION | FUNCTION viDTH FONCTION VALUE 3

r T 1
248350 GHz| 52,624 dBm| —
— o

= 5

[ Keyeight Spectrum Analyer - Swept S

: s AT
Avg Type: Log P
Center Freg 2483500000 GHz [N, L rypeiLogpur
\FGainiow _#Aten: 26.d8
s
Ref Offset9.45 dB
Ref 15.00 dBm -51.591 dBm|

} Span 20.00 MHZ]
#VBW 300 kHz Sweep 1.933 ms (1001 pts)

FONCTION __FUNCTION WioTH N VAL E

Out Of Band Emission
BLE 1M_Channel 39

Out Of Band Emission
BLE 2M_Channel 39
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8 6dB Bandwidth Measurement & 99% OCB Test

Test Requirement . FCC CFRA47 Part 15 Section 15.247 (a)(2)
Test Method . ANSI C63.10:2013

Systems using digital modulation techniques may operate in the 902-928
Test Limit MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands. The minimum 6 dB
bandwidth shall be at least 500 kHz.

8.1 Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum;

2. Set the spectrum analyzer: RBW = 100kHz, VBW = 300kHz(For 6dB bandwidth)

3. Set the spectrum analyzer: RBW = 20kHz, VBW = 62kHz(For LE 99% bandwidth)

4. Set the spectrum analyzer: RBW = 30kHz, VBW = 91kHz(For 2LE 99% bandwidth)

8.2 Test Result

Channel . o : 6dB BW
Mode ﬁ:?nnl;‘:rl frequency i (BG:I:‘)N'dth 99% (Bla::;mdth Required Limit Result

(MHz) (KHz)
00 2402 0.5039 0.89867 >500

LE 19 2440 0.5014 0.91827 >500 Pass
39 2480 0.5012 0.91002 >500
00 2402 1.186 2.0674 >500

2LE 19 2440 1.244 2.0697 >500 Pass
39 2480 1.239 2.0678 >500

6dB Bandwidth

Span 2 MHZ|

Y Span 4 MHz|
#VBW 300 kHz Sweep 1.333 ms) #Res 1z #VBW 300 kHz

Sweep 1.333 ms

Occupied Bandwidth Total Power 9.37 dBm Occupied Bandwidth Total Power 10.4 dBm

990.58 kHz 2.0469 MHz
q Error 75.482kHz % of OBW Power  99.00 %
x dB Bandwidth 503.9kHz  xdB 6.00 dB x dB Bandwidth 1486 MHz  xdB

Transmit Freq Error 64.602 kHz % of OBW Power 99.00 %

-6.00 dB

BLE 1M_Channel 0 BLE 2M_Channel 0
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[ Koot Specrum Anszer - Occoped W -
T %[00 % e Goan0m
Center Freq: 2440000000 GHz Radio Std: None
> Trig: FreeRun ‘AvgHold:
AR GainiLow #Aten: 26 dB Radio Device: BTS

Ref Offset 9.43 dB
Ref 24.43 dB

Center 2.44 GHz Span 2 MHz|
es BW 100 kHz #VBW 300 kHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 8.72 dBm
984.98 kHz

Transmit Freq Error 78.179 kHz % of OBW Power 99.00 %

x dB Bandwidth 501.4 kHz xdB -6.00 dB

[ KeyeiohtSpectrm Anslysr - Occupied BW
§ R T 5

Center Freq 2.440000000 GHz Cemter Freq: 2440000000 oz Radio Std: None

| -
09:08:14 PU g 19,2000

ENSENT] LG AUTO

Trig: Free R AvglHold: 1001100
AFGainLow #Atten: 26 dB Radio Device: BTS

Ref Offset 9.43 dB
R 43

Center 2.44 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 9.92 dBm
2.0518 MHz

Transmit Freq Error 71.598 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.244 MHz xdB -6.00 dB

BLE 1M_Channel 19

BLE 2M_Channel 19

—

Epagnt Spectrum Anayzer- Occupied B =0 )

R T [5i0_ac ] G 05:23:22 M Aug 20,2024
g Center Freq: 2430000000 GHz Radio Std: None

Center Freq 2430000000 GHz Trig: Free Run “AvglHold:>1001100

HFGainLow #Atten: 26 dB Radio Device: BTS

Ref Offset 9.43 dB
10 dB/div Ref 24.43 dBm

iCenter 2.48 GHz ‘Span 2 MHz|
HRes BW 100 kKHz #VBW 300 kHz Sweep 1.333 ms|

Occupied Bandwidth Total Power 8.48 dBm
985.77 kHz

Transmit Freq Error 76.788 kHz % of OBW Power  99.00 %

x dB Bandwidth 501.2 kHz x dB .00 dB

o) 2 e

i« 2 i B ALIGN AUTO 0515104 41 Aug 20, 2024
. Center Freq: 2.480000000 GHz Radio Std: None

Center Freq 2.480000000 GHz el magiHold: 1001100

AFGainLow #Atten: 26 dB Radio Device: BTS

—
[ Keyeight Spectrum Analyer - Occupied BV

Ref Offset 9.43 dB
Ref 24.43 dBm

P e

Center 2.48 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms}

Occupied Bandwidth Total Power 9.30 dBm
2.0562 MHz

Transmit Freq Error 66.049 kHz % of OBW Power 99.00 %

x dB Bandwidth 1.239 MHz xdB -6.00 dB

BLE 1M_Channel 39

BLE 2M_Channel 39

99% Bandwidth

—

Epaght Spectnum Anazer- Occupied B =0 )

R T [5i0_ac ] G 05:13:53 PM Aug 19,2024
g Center Freg: 2402000000 GHz Radio Std: None

Center Freg 2402000000 GHz . Trig: FreeRun “AvglHold: 100/100

HFGainLow #Atten: 26 dB Radio Device: BTS

Ref Offset 9.43 dB
10 dB/div Ref 20.43 dBm

ICenter 2.402 GHz ‘Span 2 MHz|
HRes BW 20 kHz #VBW 62 kHz Sweep 5.333 ms|

Occupied Bandwidth Total Power 12.1 dBm
898.67 kHz

Transmit Freq Error 74.805 kHz % of OBW Power  99.00 %

x dB Bandwidth 1.191 MHz x dB -26.00 dB

[ Kepigh Spectum Aty - Oecupred 00 o] o s
T oo i s AtG Ao 095542 pinpug 19,2024
Center Freq 2.402000000 GHz Center Fre: 2.402000000 GHz Radio Std: None

. Trig: Fre ‘AvglHold: 1001100
AFGainLow #Atten: 26 df

Ref Offset 9.43 4B
Ref 29.43 dBm

| ,
T

Log

Center 2.402 GHz Span 4 MHz|
#Res BW 30 kHz #VBW 91 kHz Sweep 4.666 ms}

Occupied Bandwidth Total Power 9.42 dBm
2.0674 MHz

Transmit Freq Error 79.942 kHz % of OBW Power 99.00 %

x dB Bandwidth 2.513 MHz xdB -26.00 dB

BLE 1M_Channel 0

BLE 2M_Channel 0
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PMAIg10, 2024

#IFGain:Low

Center 2.44 GHz
H#Res BW 20 kHz

Occupied Bandwidth

918.27 kHz
78.309 kHz
1.236 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 2440000000
n

Trig: Free Ru
#Atten: 26 dB

#VBW 62 kHz

Total Power

% of OBW Power
x dB

GHz Radio Std: None

‘AvglHold: 1001100
Radio Devics: BTS

Sweep 5.333 ms

9.01 dBm

99.00 %
-26.00 dB

—
[ KeyeiohtSpectrm Anslysr - Occupied BW
i < T 500

Ref Offset 9.43 dB
43

Center 2.44 GHz
#Res BW 30 kHz

Occupied Bandwidth

SENT] m

AFGainLow

2.0697 MHz

Transmit Freq Error
x dB Bandwidth

84.254 kHz
2.529 MHz

Center Freq: 2440000000 GHz
FreeRun

Trig: Free R
#Atien: 26 dB

#VBW 91 kHz

Total Power

% of OBW Power
xdB

AvglHold: 1001100

8.94 dBm

99.00 %
-26.00 dB

Sweep 4.666 ms}

BLE 1M_Channel 19

BLE 2M_Channel 19

—
[ Keyeignt Specrum Anlyze - Gccupied W
T [

Center Freq 2.480000000 GHz

Radio Device: BTS

HRes BW 20 kHz
Occupied Bandwidth
910.02 kHz
78.032 kHz
1.221 MHz

Transmit Freq Error
x dB Bandwidth

seicen T
Center Freq: 2430000000 GHz

Trig: Free Run
#Atten: 26 dB

#VBW 62 kHz

Total Power

% of OBW Power
xdB

=0 )
05:27:38 PM Aug 19,2024

Radio Std: None

‘AvglHold: 1001100

Sweep 5.333ms

8.79 dBm

99.00 %
-26.00 dB

STaTUs

—
[ Keyeight Spectrum Analyer - Occupied BV
g~ T s

Center Freq 2.48000000 GHz

Ref Offset 9.43 4B
Ref 29.43 dBm

Center 2.48 GHz
#Res BW 30 kHz

Occupied Bandwidth

AFGainLow

2.0678 MHz

Transmit Freq Error
x dB Bandwidth

84.334 kHz
2.525 MHz

I ALIGN AUTO
Center Freq: 2.480000000 GHz

Trig: Free
#Atten: 26 d

#VBW 91 kHz

Total Power

% of OBW Power
x dB

‘AvglHold: 1001100

8.55 dBm

99.00 %
-26.00 dB

o) 2 e
09114153 41 Aug 20, 2024
Radio Std: None

Span 4 MHz|
Sweep 4.666 ms

BLE 1M_Channel 39

BLE 2M_Channel 39
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9 Maximum Peak Output Power

Test Requirement

Test Method
Test Limit

9.1 Test Procedure

FCC CFRA47 Part 15 Section 15.247 (b)(3)

ANSI C63.10:2013

Regulation 15.247 (b)(3), For systems using digital modulation in the 902-
928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands: 1 Watt. As an
alternative to a peak power measurement, compliance with the one Watt
limit can be based on a measurement of the maximum conducted output

power.

1. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each measurement.

2. Set to the maximum power setting and enable the EUT transmit continuously.

3. Measure the conducted output power and record the results in the test report.

9.2 Test Result

P Sl Max. Avg. -

Mode Channel Output Output Power Limit Result

Power Power (dBm) (dBm)

(dBm) (mW)

0 6.401 4.37 None 30 PASS
LE 19 3.297 2.14 None 30 PASS
39 3.040 2.01 None 30 PASS
0 3.731 2.36 None 30 PASS
2LE 19 3.248 2.11 None 30 PASS
39 2.910 1.95 None 30 PASS

Log

Bidiv.  Ref

’Mt‘-uw
ICenter 2.402000 GHz
{#Res BW 1.0 M

#VBW 3.0 MHz

Sweep 1.000 ms (1001 pts)

(Center 2.440000 GHz
#Res BW 1.0 MHz

#VBW 3.0 MHz

Sweep 1.000 ms (1001 pts))

Peak Output Power

Peak Output Power
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BLE 1M_Channel 19

‘Avg Type: Log-Pwr
PNO: Fast s Trig: FreeRun AvglHold: 1001100
IFGain:Low #Atten: 26 dB

Ref Offset 9.43 dB
Ref 19.43 dBm

v m—(T

[Center 2.430000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz

Sweep 1.000 ms (1001 pts)

ENSENT]

Avg Type: Log-Pwr

PNO: Fast —»~  Trig: FreeRun AvglHold: 1001100
IFGainiLow #Atten: 26 dB

Ref Offset9.43 dB
Ref 19.43 dBm

Span 6.000 MHz|

ICenter 2402000 GHz
Sweep 1.000 ms (1001 pts))

#Res BW 2.0 MHz #VBW 6.0 MHz

Peak Output Power
BLE 1M_Channel 39

Peak Output Power
BLE 2M_Channel 0

Avg Type: Log-Pwr

[ Vo specrun
o w0 x [ st
Conter Freg 2440000000 GHz ____} ,, A o

Ref Offset 9.43 dB
Ref 19.43 dBm

Span 6.000 MHz|
Sweep 1.000 ms (1001 pts)

Center 2.440000 GHz
#Res BW 2.0 MHz #VBW 6.0 MHz

STaUS,

[ Keyeight Spectrum Anabyer - Swept S
T w500 i SevseT] ALIGN AUTO
Avg Type: Log-Pwr
Center Freq 2.480000000 GHz - v Trig:FreeRun AR 1ouh00
Gain

#Atten: 26 dB

Ref Offset9.43 dB
Ref 19.43 dBm

Span 6.000 MiHz|
Sweep 1.000 ms (1001 pts))

(Center 2.480000 GHz
#Res BW 2.0 MHz #VBW 6.0 MHz

= Status

Peak Output Power
BLE 2M_Channel 19

Peak Output Power
BLE 2M_Channel 39
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10 Power Spectral density

Test Requirement

Test Method
Test Limit

10.1 Test

Procedure

FCC CFR47 Part 15 Section 15.247 (e)

ANSI C63.10:2013

Regulation 15.247(f) The power spectral density conducted from the
intentional radiator to the antenna due to the digital modulation

operation of the hybrid system, with the frequency hopping operation
turned off, shall not be greater than 8 dBm in any 3 kHz band during

any time interval of continuous transmission.

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the

spectrum.

2. Set the spectrum analyzer: RBW = 3kHz. VBW = 9.1kHz , Span = 1.5 times the DTS channel bandwidth(6

dB bandwidth). Sweep = auto; Detector Function = Peak. Trace = Max hold.

3. Allow the trace to stabilize. Use the marker-delta function to determine the separation between the peaks
of the adjacent channels. The limit is specified in one of the subparagraphs of this Section Submit this plot.

10.2 Test Result
Mode Channel number | Channel frequency | Measurement level | Required Limit Pass/Fail
(MHz) (dBm) (dBm/3kHz)
PSD/3kHz

00 2402 -6.061 8 PASS

LE 19 2440 -9.053 8 PASS

39 2480 -10.183 8 PASS

00 2402 -15.446 8 PASS

2LE 19 2440 -16.044 8 PASS

39 2480 -16.592 8 PASS

Hotline: 400-8868-419
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[ ———Y ==
R T Soo_ac

‘Avg Type: Log-Pwr
PNO: s Trig: FreeRun AvglHold: 10/10
IFGain:Low #Atten: 30 dB

Ref Offset9.43 dB
Ref 20.00 dBm

A /‘rL‘Hv % A — I
‘ ‘/“Y‘W ¥ A ‘
\/'w. | 4\/‘L‘A‘Lr\

LA N I O A L
\
|
|
\

P e il

o naf
|

Span 740.0 kHz,
#VBW 9.1 kHz Sweep 78.52 ms (1000 pts)

ENSENT] LIGN AUTO

Avg Type: Log-Pwr
PNO: Wide ~>— Trig: FreeRun AvglHold: 10/10
IFGainLow #Atten: 30 dB

Ref Offset9.43 dB
10B/div  Ref 20,00 dBm

el [,. PN BN B P L e N

‘ (\1\M-y./..\l..l.mu'lh\»'n,’w ol
.

Span 1.780 MiHz|
#VBW 9.1 kHz Sweep 188.9 ms (1000 pts))

BLE 1M_Channel 0

BLE 2M_Channel 0

= o et ===
== i 002020 P Aug 19,2025
‘Avg Type: Log-Pur 0
Conter Freq 2:440000000 Gz B s — s Tyoe: Log
[Fouintow _ #Atten: 30 dB

Ref Offset 9.43 dB
Ref 20.00 dBm

0 l,‘l 7 J"\”‘\ﬂ

L
Mgy

Span 750.0 kHz
#VBW 9.1 kHz Sweep 79.59 ms (1000 pts)

= STaUS,

o) 2 )
SevseT] ALIGN AUTO 05:48:32 P Aug 19,2024
Avg Type: Log-Pwr
Cenlel Fleq 2440000000 GHz . i R
IFGainLow #Atten: 30 dB

s specm s s
R

Ref Offset9.43 dB
Ref 20.00 dBm

Lo WA b S,
el

il
| ] ‘ LY RSV NN -

& J,wur,\,‘

Span 1.870 MHz|
#VBW 0.1 KHz Sweep 198.5 ms (1000 pts))

BLE 1M_Channel 19

BLE 2M_Channel 19

[ ———y
R T ac

‘Avg Type: Log-Pwr
PNO: Wide —»—  Trig: FreeRun AvglHold: 10/10
IFGain:Low #Atten: 30 dB

Ref Offset9.43 dB

Ref 20.00 dBm

0
'n'l(q!'!l wu\ﬂ‘?v‘"\,s\vﬂ, “"\

i ‘W' A
T Nl Y e
N ‘UM i Wy

Span 740.0 kHz,
#VBW 9.1 kHz Sweep 78.52 ms (1000 pts)

ENSENT] LIGN AUTO

Avg Type: Log-Pwr
PNO: Wide ~»—  Trig: FreeRun AvglHold: 10/10
IFGainLow #Atten: 30 dB

Mkr1 2.480 112 6 GHg]
Ref 20,00 dBm e 0em

ENUN N TN PN W ottt

AL

Span 1.860 MHz|
#VBW 9.1 kHz Sweep 197.4 ms (1000 pts))

BLE 1M_Channel 39

BLE 2M_Channel 39
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11 Antenna Application

11.1 Antenna Requirement

For intentional device, according to FCC 47 CFR Section 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. And according to FCC 47 CFR
Section 15.247 (b), if transmitting antennas of directional gain greater than 6dBi are
used, the power shall be reduced by the amount in dB that the directional gain of the

antenna exceeds 6dBi.

11.2 Result

The antenna is PCB antenna, the best case gain of the antennas is -1.06 dBi,
reference to the appendix Il for details
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12 Test Setup

Please see the attachment for details.
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13 EUT Photos

Please see the attachment for details.

FREETHE END REPORT *****
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