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9. Power Spectral Density Test

9.1 Block Diagram Of Test Setup

EUT SPECTRUM
ANALYZER

9.2 Limit

FCC Part15 (15.247) , Subpart C

Section Test Item Limit Frequ(e'\r)l%yz)Fz ange Result
. 8 dBm
15.247 Power Spectral Density (in any 3KHz) 2400-2483.5 PASS

LIMITS OF RADIATED EMISSION MEASUREMENT (Above 1000MHz)

9.3 Test Procedure

. Set analyzer center frequency to DTS channel center frequency.

. Set the span to 1.5 times the DTS bandwidth.

. Setthe RBW to: 3 kHz

. Set the VBW = 3 x RBW.

. Detector = peak.

. Sweep time = auto couple.

. Trace mode = max hold.

. Allow trace to fully stabilize.

. Use the peak marker function to determine the maximum amplitude level within the RBW.
0. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.
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9.4 EUT Operating Conditions

The EUT tested system was configured as the statements of 4.6 Unless otherwise a special operating
condition is specified in the follows during the testing.
Note: Power Spectral Density(dBm)=Reading+Cable Loss




9.5 Test Result

Report No.: BCTC2203026323-1E

Temperature : 26°C Relative Humidity : 54%
Test Mode GFSK Test Voltage AC 120V/60Hz
Mode Frequency (MHz) | Conducted PSD (dBm) | Limit (dBm) Verdict
BLE 1M 2402 -10.85 8 Pass
BLE 1M 2440 -11.71 8 Pass
BLE 1M 2480 -11.39 8 Pass

Test Graphs

PSD NVNT BLE 1M 2402MHz

In Agilent Spectrum Analyzer - Swept SA

SENSE:INT| ALIGN AUTO [
Avg Type: Log-Pwr

Avg|Hold: 1001100

PNO: Wide —»— 1rig: FreeRun
IFGain:Low #Atten: 30 dB

Ref Offset 1.84 dB

1LD sc’iB.lt:h\.' Ref 20.00 dBm

#VBW 10 kHz

Sweep 316.3 ms (1001 pts)

STATUS
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PSD NVNT 1M 2440MHz

Iu Agilent Spectrum Analyzer - SWEplSA

(=0T

Ref Offset 1.86 dB
Ref 20.00 dBm

SENSE:INT]|

ALIGN AUTO |
Avg Type: Log-Pwr
Avg|Hold: 100/100

05:52:05 PM Mar 07, 2022

e —»— Trig: FreeRun
#Atten: 30 dB

Span 3.000 MHz
Sweep 316.3 ms (1001 pts)

#V/BW 10 kHz

STATUS

PSD NVNT BLE 1M 2480MHz

Im\l@l\_l

SENSE:INT| ALIGN AUTO |
Avg Type: Log-Pwr
Avg|Hold: 100/100

Trig: Free Run
#Atten: 30 dB

PNO: Wide —»—
IFGain:Low

Ref Offset 1.9 dB
Ref 20.00 dBm

#VBW 10 kHz

Sweep 316.3 ms (1001 pts)

STATUS




10. Bandwidth Test

10.1 Block Diagram Of Test Setup

Report No.: BCTC2203026323-1E

EUT SPECTRUM
ANALYZER
10.2 Limit
FCC Part15 (15.247) , Subpart C
Section Test ltem Limit Frequency Range Result
(MHz)
15.247(a)(2) Bandwidth >= 500KHz 2400-2483.5 PASS

(6dB bandwidth)

10.3 Test Procedure

~NOoO O~ WNE

. Set RBW = 100 kHz.
. Set the video bandwidth (VBW) = 3 x RBW.
. Detector = Peak.

. Trace mode = max hold.

. Sweep = auto couple.

. Allow the trace to stabilize.
. 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.

10.4 EUT Operating Conditions

The EUT tested system was configured as the statements of 4.6 Unless otherwise a special operating
condition is specified in the follows during the testing.
Note: Power Spectral Density(dBm)=Reading+Cable Loss
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10.5 Test Result

Temperature : 26°C Relative Humidity : 54%
Test Mode GFSK Test Voltage AC 120V/60Hz
Frequency -6 dB Bandwidth Limit -6 dB .
Mode (MH2) (MH2) Bandwidth (MHz) | Verdict
BLE 1M 2402 0.729 0.5 Pass
BLE 1M 2440 0.726 0.5 Pass
BLE 1M 2480 0.721 0.5 Pass
Test Graphs
-6dB Bandwidth NVNT BLE 1M 2402MHz
—FI Agilent Spectrum Analyzer - Occupied BW = |
d RL RF 500 AC [ SENSE:INT| | ALIGN AUTO | 05:49:14 PMMar 07, 2022

000000 GHz

—— Trig: FreeRun Avg|Hold: 100/100

Center 2.402 GHz

Occupied Bandwidth
1.0456 MHz

Transmit Freq Error -70.273 kHz OBW Power
x dB Bandwidth 728.8 kHz x dB

STATUS

Center Freq: 2.402000000 GHz Radio Std: None

#FGain:Low #Atten: 30 dB Radio Device: BTS

Mkr3 2.402294 GHz
Ref Offset 1.84 dB
Eo dBidiv Rfef 21s.e84 dBm -3.6686 dBm

#Res BW 100 kHz Sweep 1.333ms
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-6dB Bandwidth NVNT BLE 1M 2441MHz

Iﬁ Agilent Spectrum Analyzer - Occupied BW

(=0T

RL RF 50 Q AC SENSE:INT]| ALIGN AUTO ‘

05:51:28 PM Mar 07, 2022

Center Freq: 2.440000000 GHz
—s— Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB

Center Freq 2.440000000 GHz

#IFGain:Low

Ref Offset 1.86 dB

10 dBidiv Ref 21.86 dBm

Center 2.44 GHz

#Res BW 100 kHz #/BW 300 kHz

Occupied Bandwidth
1.0472 MHz
-73.123 kHz
725.9 kHz

OBW Power
x dB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

STATUS

Radio Std: None

Radio Device: BTS

Mkr3 2.44029 GHz
-3.9337 dBm

-6dB Bandwidth NVNT BLE 1M 2480MHz

=R

Iﬁ Agilent Spectrum Analyzer - Occupied BW

RL RF 500 C | SENSE:INT| ALIGN AUTO |

05:53:17 PMMar 07, 2022

Center Freq: 2.4BiJDDDDDD GHz
Trig: Free Run Avg|Hoeld: 100/100
#Atten: 30 dB

Center Freq 2.480000000 GHz

—-—
#IFGain:Low

Ref Offset 1.9 dB

0 dBidiv Ref 21.90 dBm

1
L

Center 2.48 GHz
#Res BW 100 kHz
Occupied Bandwidth
1.0456 MHz
-76.259 kHz
721.0 kHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

STATUS

Radio Std: Nene

Radio Device: BTS

Mkr3 2.480284 GHz
-4.7151 dBm

sweep 1.333 ms
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11. Peak Output Power Test

11.1 Block Diagram Of Test Setup

=T POWER METER

11.2 Limit
FCC Part15 (15.247) , Subpart C
Section Test Item Limit Frequ(el\r;l%yzg? ange Result
15.247(b)(3) Pe?jkov(\)/g:p“t 1 watt or 30dBm 2400-2483.5 PASS

11.3 Test Procedure

a. The EUT was directly connected to the Power meter

11.4 EUT Operating Conditions

The EUT tested system was configured as the statements of 4.6 Unless otherwise a special operating
condition is specified in the follows during the testing.
Note: Power Spectral Density(dBm)=Reading+Cable Loss




Report No.: BCTC2203026323-1E

11.5 Test Result

Temperature : 26°C Relative Humidity : 54%
Test Mode GFSK Test Voltage AC 120V/60Hz
Mode Fre(l‘\*/lll‘fzr;cy Condlj(gﬁser?])Power Limit (dBm) Verdict
BLE 1M 2402 3.99 30 Pass
BLE 1M 2440 3.61 30 Pass
BLE 1M 2480 3.48 30 Pass
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12. 100 KHz Bandwidth Of Frequency Band Edge

12.1 Block Diagram Of Test Setup

EUT SPECTRUM
ANALYZER

12.2 Limit

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum 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.

12.3 Test Procedure

Using the following spectrum analyzer setting:
a) Setthe RBW = 100KHz.

b) Setthe VBW = 300KHz.

c) Sweep time = auto couple.

d) Detector function = peak.

e) Trace mode = max hold.

f)  Allow trace to fully stabilize..

12.4 EUT Operating Conditions

The EUT tested system was configured as the statements of 4.6 Unless otherwise a special operating
condition is specified in the follows during the testing.
Note: Power Spectral Density(dBm)=Reading+Cable Loss
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12.5 Test Result

Band Edge
Test Graphs
Band Edge NVNT BLE 1M 2402MHz

Iﬁ Agilent Spectrum Analyzer - Swept SA ==
. SN [ AtGNAuTo ] 05:4:56 PM Mar 07, 2022
Avg Type: Log-Pwr
PNO: Wide -+~ 1rig: FreeRun Avg|[Hold: 100/100
IFGain:Low #Atten: 30 dB

Mkr1 2.401 920 GHz

Ref Offset 1.84 dB
Ref 20.00 dBm 2.440 dBm

#VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
Band Edge NVNT BLE 1M 2402MHz Emission
—Iﬁ Agilent Spectrum Analyzer - Swept SA =0 =
L RL RF AC SENSE:INT]| ALIGN AUTO \ 05:49:59 PMMar 07, 2022

Center Freq 2.356000000 GHz ) Avg Type: Log-Pwr
PNO: Fast —— Trig: Free Run Avg|Hold: 100/100

IFGain:Low #Atten: 30 dB
Mkr1 2.401 9 GHz

Ref Offset 1.84 dB
Ref 20.00 dBm 2.761 dBm

MKR| MODE TRC| SCL X FUNCTION FUNCTION \WIDTH FUNCTION VALUE -

=
N [1[f] 24019 GHz| 2761dBm| |

PN [1]f] 2.400 0 GHz 45769dBm| [
[ N [1[f] 2.400 0 GHz 45769dBm| [ |

10
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Band Edge NVNT BLE 1M 2480MHz

Iﬁ Agilent Spectrum Analyzer - Swept SA

(=0T

RL RF AC

Ref Offset 1.9 dB
Ref 20.00 dBm

.Center Freq 2.480000000 GHz Avg Type: Log-Pwr
P i

SENSE:INT]| ALIGN AUTO ‘ 05:54:01 PM Mar 07, 2022

e —»— Trig: FreeRun Avg|Hold: 100/100
#Atten: 30 dB

Mkr1 2.480 176 GHz
2.020 dBm

Span 8.000 MHz
#VBW 300 kHz Sweep 1.000 ms (1001 pts)

STATUS

Band Edge NVNT BLE 1M 2480MHz Emission

Iﬁ Agilent Spectrum Analyzer - Swept SA

=R ==
AC | SENSE:INT| ALIGN AUTO | 05:54:04 PM Mar 07, 2022
Avg Type: Log-Pwr
PNO: Fast —»— 1rig: FreeRun Avg|Hoeld: 100/100

IFGain:Low #Atten: 30 dB

Ref Offset 1.9 dB
Ref 20.00 dBm

#Res BW 100 kHz

Mkr1 2.479 9 GHz
2.291 dBm

MKR| MODE TRC| 5CL X

2 MEEREA
[ 1] f]

CoO~NONnAW

N [1]f] 2.4799 GHz 2291dBm| |
| 24835GHg|

[ N | | 2.5000GHz]
[ N [1]7] 2.485 6 GHz 47881dBm[ [ T 00000
- ]

Y FUNCTION FUNCTION WIDTH FUNCTION VALUE B

I
-50474dBm| [ ]
56611dBm| [ | 0000000000000 |
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Test Graphs

Tx. Spurious NVNT BLE 1M 2402MHz

—IE Agilent Spectrum Analyzer - SWEplSA ===
A SENSE:INT ALIGN AUTO | 05:50:05 PM Mar 07, 2022
Avg Type: Log-Pwr
Avg|Hold: 100/100

Ref Offset 1.84 dB
1LO dBidiv  Ref 20.00 dBm

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

IMSG STATUS

TX. Spurious NVNT BLE 1M 2402MHz Emission

—Iﬁ’. Agilent Spectrum Analyzer - Swept SA = |
RL RF 500 AC | SENSE:INT| ALIGN AUTO | 05:50:35 PM Mar 07, 2022
Avg Type: Log-Pwr

PNO: Fast —»— 1rig: FreeRun Avg|Held: 10110

IFGain:Low #Atten: 30 dB

Ref Offset1.84 dB
1LO dBidiv Ref 20.00 dBm
0g

#Res BW 100 kHz #VBW 300 kHz Sweep 2.530 s (1001 pts)

MKR| MODE TRC| 5CL X FUNCTION FUNCTION WIDTH FUNCTION VALUE B

i N | n_zmam——_

2 (N [1]f] ~ 25653GHz| 42219Bm| [ [ |

(N [1]f]  4662GHz -564965dBm| [ [ 00000000 |

PFA N [1[f] 7124GHz[ -63902dBm[ [ [ |

A N [41f] 09797GHz[ -55444dBm| [ [ @ F
I A

w

6 0000 _]
7
8
9
10
11 S -
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In Agilent Spectrum Analyzer - Swept SA =R

Tx. Spurious NVNT BLE 1M 2440MHz

RL RF AC SENSE:INT ALIGN AUTO | 05:52:11 PM Mar 07, 2022
Avg Type: Log-Pwr
—s— Trig: Free Run Avg|Hold: 100/100
#Atten: 30 dB

Ref Offset 1.86 dB
Ref 20.00 dBm

Span 1.500 MHz

#VBW 300 kHz Sweep 1.000 ms (1001 pts)
IMSG STATUS
TX. Spurious NVNT BLE 1M 2440MHz Emission
—Iﬁ Agilent Spectrum Analyzer - Swept SA ==
RL RF 500 AC | SENSE:INT| ALIGN AUTO [ 05:52:41 PMMar 07, 2022

Avg Type: Log-Pwr
PNO: Fast —»— 1rig: FreeRun Avg|Held: 10/10
IFGain:Low #Atten: 30 dB

Ref Offset 1.86 dB
Ref 20.00 dBm

#VBW 300 kHz Sweep 2.530 s (1001 pts)

MKR| MODE TRC| 5CL FUNCTION FUNCTION WIDTH FUNCTION VALUE B

1 “-ﬂm__

A N [41]f] 25600GHz| -4201%6dBm| [ [ |

&l N [1f] 5059GHzl -55605Bm| [ [ 000000000000 |
[1[f] —  7124GHz[ 54396dBm[ [ | |

'y N |
(A N [1[f]  ©797GHz[ 64196dBm| [ | @@ g
6 - ]
7
8
9
10
11 S -
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Tx. Spurious NVNT BLE 1M 2480MHz

Iﬁ Agilent Spectrum Analyzer - Swept SA =R
RL RF AC SENSE:INT]| ALIGN AUTO ‘ 05:54:10 PMMar 07, 2022
Center Freq 2.480000000 GHz ] Avg Type: Log-Pwr
P ide —»— Trig: FreeRun Avg|Hold: 100/100
#Atten: 30 dB

Ref Offset 1.9 dB
Ref 20.00 dBm

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

IMSG STATUS

TX. Spurious NVNT BLE 1M 2480MHz Emission

—Iﬁ Agilent Spectrum Analyzer - Swept SA = |
AC | SENSE:INT| ALIGN AUTO | 05:54:39 PM Mar 07, 2022
Avg Type: Log-Pwr

PNO: Fast —»— 1rig: FreeRun Avg|Held: 10/10

IFGain:Low #Atten: 30 dB

Ref Offset 1.9 dB
Ref 20.00 dBm

#Res BW 100 kHz #VBW 300 kHz Sweep 2.530 s (1001 pts)

MKR| MODE TRC| 5CL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE B
A N[4[f] 2492GHz  1776dBm| | [ 00000000 |
A N [41]f] 25706GHz| -42672¢Bm| [ [ |
[ N [1]7] 5086GHz| -54654dBm| | [ 000000000 |

(N [1[f]  7574GHz[ -65378dBm[ [ [ |

[ N [1[f] 0850GHz[ -64779dBm| [ [ E

I A A

CoO~NONnAW
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13. Antenna Requirement

13.1 Limit

15.203 requirement: For intentional device, according to 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.

13.2 Test Result

The EUT antenna is PCB antenna, Antenna Gain is 0dBi, fulfill the requirement of this section.
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14. EUT Photographs

EUT Photo 1
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EUT Photo 2
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15. EUT Test Setup Photographs

Conducted Measurement Photos

Radiated Measurement Photos

g
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STATEMENT

1.The equipment lists are traceable to the national reference standards.

2.The test report can not be partially copied unless prior written approval is issued from our
lab.

3.The test report is invalid without stamp of laboratory.

4.The test report is invalid without signature of person(s) testing and authorizing.
5.The test process and test result is only related to the Unit Under Test.

6.The quality system of our laboratory is in accordance with ISO/IEC17025.

7.1f there is any objection to report, the client should inform issuing laboratory within 15
days from the date of receiving test report.

Address:

1-2/F., Building B, Pengzhou Industrial Park, No.158, Fuyuan 1st Road, Tangwei, Fuhai
Subdistrict, Bao'an District, Shenzhen, Guangdong, China

TEL: 400-788-9558

P.C.: 518103

FAX: 0755-33229357

Website: http://www.chnbctc.com

E-Mail: bctc@bctc-lab.com.cn
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