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TEST REPORT DECLARE 

 
Test Standard Used: 

FCC Part 15.247: Operation within the bands 902-928 MHz, 2400-2483.5 MHz and 5725-5850 
MHz. ANSI C63.10:2020. 

We Declare: 

The equipment described above is tested by Dongguan New Testing Centre 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 Dongguan New Testing Centre Co., Ltd is assumed of full 
responsibility for the accuracy and completeness of these tests. 

After test and evaluation, our opinion is that the equipment provided for test compliance 
with the requirement of the above FCC standards. 

Report No.: NTC‐ER2308051 

Date of Test: Aug.22, 2023 to Aug.30, 2023  Date of Report.: Aug.30, 2023 

 
Prepared By:                                   Approved By: 
 

  
 
   

________________                           _____________________ 
Jack Liu/Engineer                             Dave Gao/LAB Manager 

Note: This report applies to above tested sample only. This report shall not be reproduced in 
parts without written approval of Dongguan New Testing Centre Co., Ltd  

FCC ID : 2BC4I-DRB-A-CP-001 

Equipment under 
Test : Wired charging capacity pen 

Model /Type : DRB-A-CP-001 

Listed Models : N/A 

Trade Mark : N/A 

Applicant : Dongguan Baoxiang Intelligent Manufacturing Co., Ltd 

Address : 
Room 801, No.7, Dong'er Street, Xingfa South Road, Wusha, 
Chang'an Town, Dongguan City, Guangdong Province, 
P.R.China 

Manufacturer : Dongguan Baoxiang Intelligent Manufacturing Co., Ltd 

Address : 
Room 801, No.7, Dong'er Street, Xingfa South Road, Wusha, 
Chang'an Town, Dongguan City, Guangdong Province, 
P.R.China 

Test Laboratory : Dongguan New Testing Centre Co., Ltd 

Address : 
1F & 3F, No. 1 the 1st North Industry Road Songshan Lake 
Science & Technology Park Dongguan, People’s Republic of 
China 523808 



                               
 

 

  Dongguan New Testing Centre Co., Ltd                    E-mail： NTC@NTC-CERT.COM 

  1F & 3F, No. 1 the 1st North Industry Road Songshan Lake Science & Technology Park Dongguan, People’s Republic of China 523808 

 

                                          Page 4 of 47                             Report No.: NTC‐ER2308051

** Modified History ** 
 

Revisions Description Issued Data Report No. Remark 
Version 1.0 Initial Test Report Release Aug.30, 2023 NTC-ER2308051 Dave Gao

     
     
     
     
     
     
     
     
     
     
     
     
     

 



                               
 

 

  Dongguan New Testing Centre Co., Ltd                    E-mail： NTC@NTC-CERT.COM 

  1F & 3F, No. 1 the 1st North Industry Road Songshan Lake Science & Technology Park Dongguan, People’s Republic of China 523808 

 

                                          Page 5 of 47                             Report No.: NTC‐ER2308051

1. Summary Of Test Results 

Description of Test Item Standard Results 

Antenna Requirement Section 15.247(c) PASS 

Conduction Emissions Section 15.207(a) N/A 

Radiated Emissions Section 15.247(d) PASS 

Maximum Conducted Output Power Section 15.247(b) PASS 

Band Edge Emissions Section 15.247(d) PASS 

Power Spectral Density Section 15.247(e) PASS 

6dB Bandwidth Section 15.247(a)(2) PASS 

RF Exposure Section 15.247(i) PASS 

Note: N/A is an abbreviation for Not Applicable, and means this item is not applicable for this 
device. 

2. General Test Information 

2.1. Description of EUT 

Note1: For more details, please refer to the user’s manual of the EUT. 
Note2: Antenna gain provided by the applicant. 
      

Product Name: : Wired charging capacity pen 

Model/Type reference: : DRB-A-CP-001 

Power supply: : DC 3.7V 

Hardware Version: : V1.0 

Software Version:  V1.0 

BLE 

Supported type: : Bluetooth Low Energy  

Modulation:  : GFSK 

Operation frequency: : 2402MHz to 2480MHz 

Channel number: : 40 

Channel separation:   2 MHz 

Antenna type:   Ceramic Antenna 

Antenna gain:  : -2.23dBi 
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Model list: 

Model Input Note 

DRB-A-CP-001 DC 3.7V N/A 

 

2.2. Description of Test Modes and Test Frequency 

The Applicant provides communication tools software to control the EUT for staying in 

continuous transmitting (Duty Cycle more than 98%) and receiving mode for testing. 

There are 40 channels provided to the EUT and Channel 00/19/39 were selected for BLE test. 
 

Operation Frequency List： 

Channel Frequency (MHz) 
00 2402 
02 2404 
03 2406 

... ...

19 2440 

... ...

37 2476 
38 2478 
39 2480 

Note: The line display in grey were the channel selected for testing 
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2.3. ASSISTANT EQUIPMENT USED FOR TEST 

Assistant equipment Manufacturer Model number Description Other 

Laptop Lenovo ThinkPad E450 FCC SDOC / 

 

2.4.   Block diagram EUT configuration for test 

 
1. Block diagram of EUT configuration(TX Mode) 

 
USB Line 

 

Note: 
1.Connect the EUT as above block diagram of configuration, Run the software, set the 
transmit serial port/power/channel/packet type/data type/hopping or not, send 
configuration, than EUT enter the TX mode. 
2.Set EUT in continuous transmission signal mode. 
3.Using the laptop and the transform board to control the fixed transmitting frequency 
and other test mode. After finishing the test setting, the notebook and the transform 
board will be removed during measurements. 

 

EUT Laptop 
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2.5. TEST ENVIRONMENT CONDITIONS  

 During the measurement the environmental conditions were within the listed ranges: 
(1) E.U.T. test conditions: 

15.31(e): For intentional radiators, measurements of the variation of the input power or 
the radiated signal level of the fundamental frequency component of the emission, as 
appropriate, shall be performed with the supply voltage varied between 85% and 115% of 
the nominal rated supply voltage. For battery operated equipment, the equipment tests 
shall be performed using a new battery. 
(2) Test frequencies: 

According to the 15.31(m) Measurements on intentional radiators or receivers, other 
than TV broadcast receivers, shall be performed and. If required reported for each band in 
which the device can be operated with the device operating at the number of frequencies 
in each band specified in the following table: 

    Frequency range over 
which device operates 

Number of 
frequencie

s 

Location in 
the range of operation 

1 MHz or less 1 Middle 
1 to 10 MHz 2 1 near top and 1 near bottom 

More than 10 MHz 3 
1 near top, 1 near middle 

and 
1 near bottom 

(3) Frequency range of radiated measurements: 
According to the 15.33, the test range will be up to the tenth harmonic of the highest 
fundamental frequency. 

(4) Pre-test the EUT in all transmitting mode at the lowest (2402 MHz), middle (2440 MHz) 
and highest (2480 MHz) channel with different data packet and conducted to 
determine the worst-case mode,  

The radiation measurements are performed in X, Y, Z axis positioning. And found the X axis 
positioning which it is worse case, only the test worst case mode is recorded in the report. 
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2.6. MEASUREMENT UNCERTAINTY  

Test Item Uncertainty 

Uncertainty For Conduction Emission Test 2.44dB 

Uncertainty For Radiation Emission Test 
(30MHz – 1GHz) 

3.14 dB (Polarize: V) 

3.16 dB (Polarize: H) 

Uncertainty For Radiation Emission Test 
(1GHz – 18GHz) 

4.27 dB (Polarize: V) 

4.51 dB (Polarize: H) 

Uncertainty For Conducted RF Power 0.63dB 

Stop Transmitting Time Test ±0.5% 

Uncertainty For Frequency Error  5.8 x 10-8 

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

2.7. Equipments Used During The Test 

Item  Equipment  Manufacturer  Model No.  Serial No. Last Cal.  Cal. Interval

1 Test Receiver R&S ESPI 100146 2023-05-20 1 Year 

2 LISN R&S ENV216 
3650.6550.

06 
2023-05-19 1 Year 

3 LISN KHC KH3765 37650053 2023-05-19 1 Year 

4 
8-WIRE ISN for 

CAT6 
R&S ENY81-CA6 101862 2023-05-19 1 Year 

5 RF Cable HUBER 
SUCOFLEX1

00 
30722/4E 2023-05-19 2 Year 

6 EMI Test Receiver R&S ESR 
7250-3040

67528 
2023-05-20 1 Year 

7 
Trilog Broadband 

Antenna 
Schwarzbeck VULB9168 00969 2023-05-22 2 Year 

8 Pre-amplifier R&S 8449B 
3008A0472

1 
2023-05-19 1 Year 

9 Active Loop antenna Schwarzbeck FMZB-1519 1519-038 2023-05-19 1 Year 

10 Horn antenna Schwarzbeck BBHA9120D 453 2023-05-19 2 Year 

11 
Double Ridged Horn 

Antenna 
A.H. System SAS-574 584 2023-05-19 1 Year 

12 RF Cable GORE 
OSQ01Q0107

8.7 
SN154584

74 
2023-05-19 1 Year 

13 RF Cable ESCO 
ETS-LINGRE

N 
RFC-SMS-
100-SMS-3

2023-05-19 1 Year 
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40-IN 

14 
Measurement 

software 
Farad 

EZ-EMC(VER
:1.1.4.2) 

N/A N/A N/A 

15 
SIGNAL 

ANALYZER 
KEYSIGHT N9020A 

MY534209
39 

2023/05/19 1 Year 

16 
SIGNAL 

GENERATOR 
Agilent N5182A 

MY501415
63 

2023/05/19 1 Year 

17 
WIDEBAND RADIO 

COMMUNITION 
TESTER 

R&S CMW500 
1201.0002

K50 
2023/05/19 1 Year 

18 POWER SENSOR Agilent U2021XA 
MY543200

40 
2023/05/19 1 Year 

19 POWER SENSOR Agilent U2021XA 
MY550600

07 
2023/05/19 1 Year 

20 
MEASUREMENT 

SOFTWARE 
MWRFtest MTS8310 N/A N/A N/A 
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3. Power Line Conducted Emission Test 

3.1. Block diagram of test setup   

 
 
 
 
 
 
 
 
 
 
 
 
 

3.2. Power line conducted emission limits (class B) 

Frequency 
Quasi-Peak Level 

dB(V) 
Average Level 

dB(V) 

150kHz ~ 500kHz 66 ~ 56* 56 ~ 46* 
500kHz ~ 5MHz 56 46 

5MHz ~ 30MHz 60 50 
 

Note 1: * Decreasing linearly with logarithm of frequency. 

Note 2: The lower limit shall apply at the transition frequencies. 
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3.3. 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 2.3 and test equipment as described 
in clause 3.2 of this report.  

All I/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 30MHz 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 2.3 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. 

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. 

3.4. Test result  

Remark: This test product is powered by lithium battery, which is not applicable to this test. 
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4. Radiated Emission Test 

4.1. Block diagram of test setup  

In 3m Anechoic Chamber Test Setup Diagram for 9KHz to 30MHz: 
 

 
 
 
 

In 3m Anechoic Chamber Test Setup Diagram for 30MHz to 1GHz: 
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In 3m Anechoic Chamber Test Setup Diagram for frequency above 1GHz: 
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4.2. Limit 

FCC 15.205 Restricted frequency band: 

 
FCC 15.109 Limit 

Frequency 
(MHz) 

Distance 
(Meters) 

Field Strengths Limits 
dB(V)/m 

30--88 3 40.0 
88--216 3 43.5 

216--960 3 46.0 
960--1000 3 54.0 

Above 1GHz 
3 Peak: 74.0 
3 Average:54.0 

Note: (1) The smaller limit shall apply at the cross point between two frequency bands. 

(2)Distance is the distance in meters between the measuring instrument, antenna and the closest 

point of any part of the device or system. 

(3)The emission limits shown in the above table are based on measurements employing a CISPR  

QP detector except for the frequency bands 9-90KHz, 110-490KHz and above 1000MHz.Radiated  

emissions limits in these three bands are based on measurements employing an average detector.  

(4) At frequencies below 30MHz, measurement may be performed at a distance closer then that  

specified, and the limit at closer measurement distance can be extrapolated by below formula:  

Limit3m(dBuV/m)= Limit30m(dBuV/m) + 40Log(30m/3m)  

(5)All the emissions appearing within 15.205 restricted frequency bands shall not exceed the limits 

shown in 15.109, all the other emissions shall be at least 20dB below the fundamental emissions, or 

comply with 15.109 limits.  
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4.3. Test procedure   

Procedure of Preliminary Test 

Configuration EUT to simulate typical usage as described in clause 2.3 and test equipment as described 
in clause 4.2 of this report.  

Mains cables, telephone lines or other connections to auxiliary equipment located outside the test are 
shall drape to the floor, be fitted with ferrite clamps or ferrite tubes placed on the floor at the point where 
the cable reaches the floor and then routed to the place where they leave the turntable. No extension 
cords shall be used to mains receptacle. 

EUT height should be 0.8m for below 1GHz and 1.5m for above 1GHz at ground with absorbers. 

The antenna was placed at 3 meter away from the EUT as stated in ANSI C63.10. The antenna 
connected to the Spectrum Analyzer via a cable and at times a pre-amplifier would be used. 

The Analyzer / Receiver quickly scanned from 30MHz to 18GHz. The EUT test program was started. 
Emissions were scanned and measured rotating the EUT to 360 degrees and positioning the antenna 1 to 
4 meters above the ground plane, in both the vertical and the horizontal polarization, to maximize the 
emission reading level. 

The X, Y, Z three axial are tested and the report only the worst case. 

The emissions from 9KHz to 1GHz, QP or average values were measured with EMI receiver with below 
RBW: 

 

 

 

 

 
For emissions above 1GHz, both Peak and Average level were measured with Spectrum Analyzer, and 

the RBW is set at 1MHz, VBW is set at 3MHz for Peak measure; RMS detector RBW 1MHz VBW 

3MHz for Average measure. 

4.4. Test result    

PASS. (See below detailed test result) 
 
All the emissions except fundamental emission from 9 KHz to 40GHz were comply with FCC PART 
15.109 limits limit.  

Note1: According exploratory test no any obvious emission were detected from 9KHz to 30MHz and  

18GHz to 40GHz, so the final test was performed with frequency range from 30MHz to 18GHz and 
recorded in below.  

Note2: For emissions above 1GHz. If peak results comply with AV limit, AV Result is deemed to comply  

with AV limit.  

Note3: Level = Reading Level + Factor, Margin= Level-Limit 
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Radiated Emission Test Result 

 
 

 

 
 

Site: 966 LAB Antenna::Horizontal Temperature(C):24(C) 
Limit: FCC Part15 RE-Class B_30-1000MHz  Humidity(%):60% 
EUT: Wired charging capacity pen Test Time: 2023/8/30 16:39:31 
M/N.: DRB-A-CP-001 Power Rating: DC 3.7V 
Mode: Tx mode Test Engineer:  
Note:   
  
No. Frequency 

(MHz) 
Reading
(dBuV)

Factor 
(dB/m) 

Level 
(dBuV/m)

Limit 
(dBuV/m)

Margin
(dB) 

Det. Height 
(cm) 

Azimuth 
(deg) 

Remark

1  39.0244 10.11 14.10 24.21 40.00 -15.79 peak 200 338 N/A 
2 * 48.3316 10.84 14.22 25.06 40.00 -14.94 peak 200 157 N/A 
3  109.7959 10.82 11.66 22.48 43.50 -21.02 peak 100 58 N/A 
4  165.4866 11.37 14.66 26.03 43.50 -17.47 peak 200 310 N/A 
5  239.9873 11.63 13.38 25.01 46.00 -20.99 peak 200 103 N/A 
6  428.0192 12.12 17.52 29.64 46.00 -16.36 peak 100 332 N/A 
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Site: 966 LAB Antenna::Vertical Temperature(C):24(C) 
Limit: FCC Part15 RE-Class B_30-1000MHz  Humidity(%):60% 
EUT: Wired charging capacity pen Test Time: 2023/8/30 16:42:04 
M/N.: DRB-A-CP-001 Power Rating: DC 3.7V 
Mode: Tx mode Test Engineer:  
Note:   
  
No. Frequency 

(MHz) 
Reading
(dBuV)

Factor 
(dB/m) 

Level 
(dBuV/m)

Limit 
(dBuV/m)

Margin
(dB) 

Det. Height 
(cm) 

Azimuth 
(deg) 

Remark

1 * 38.7518 12.59 14.52 27.11 40.00 -12.89 peak 200 146 N/A 
2  47.9940 11.05 14.31 25.36 40.00 -14.64 peak 100 262 N/A 
3  89.9047 15.06 10.45 25.51 43.50 -17.99 peak 100 134 N/A 
4  157.0074 10.01 15.46 25.47 43.50 -18.03 peak 200 4 N/A 
5  228.4904 12.41 12.66 25.07 46.00 -20.93 peak 100 353 N/A 
6  394.8545 11.32 16.64 27.96 46.00 -18.04 peak 200 153 N/A 
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For 1GHz to 25GHz 
 

BLE Mode (above 1GHz) 

Frequency Limit Margin Raw Antenna Cable Pre- Correction
(MHz) (dBuV/m) (dB) Value Factor Factor amplifier Factor

(dBuV) (dB/m) (dB) (dB) (dB/m)
4804.00 52.86 PK 74.00 21.14 48.49 33.35 6.91 35.89 4.37
4804.00 -- AV 54.00 -- -- -- -- -- --
5375.00 50.32 PK 74.00 23.68 43.13 34.36 7.10 34.27 7.19
5375.00 -- AV 54.00 -- -- -- -- -- --
7206.00 49.25 PK 74.00 24.75 38.25 36.85 9.18 35.03 11.00
7206.00 -- AV 54.00 -- -- -- -- -- --

(dBuV/m)

Frequency(MHz): 2402 Polarity: HORIZONTAL
Emission

Level

 
 

Frequency Limit Margin Raw Antenna Cable Pre- Correction
(MHz) (dBuV/m) (dB) Value Factor Factor amplifier Factor

(dBuV) (dB/m) (dB) (dB) (dB/m)
4804.00 49.35 PK 74.00 24.65 44.64 33.69 6.91 35.89 4.71
4804.00 -- AV 54.00 -- -- -- -- -- --
5479.00 45.02 PK 74.00 28.98 37.40 34.75 7.23 34.36 7.62
5479.00 -- AV 54.00 -- -- -- -- -- --
7206.00 46.68 PK 74.00 27.32 36.17 36.36 9.18 35.03 10.51
7206.00 -- AV 54.00 -- -- -- -- -- --

(dBuV/m)

Frequency(MHz): 2402 Polarity: VERTICAL
Emission

Level

 
 

Frequency Limit Margin Raw Antenna Cable Pre- Correction
(MHz) (dBuV/m) (dB) Value Factor Factor amplifier Factor

(dBuV) (dB/m) (dB) (dB) (dB/m)
4880.00 52.51 PK 74.00 21.49 46.44 33.42 6.95 34.30 6.07
4880.00 -- AV 54.00 -- -- -- -- -- --
5755.00 48.62 PK 74.00 25.38 41.20 34.36 7.16 34.10 7.42
5755.00 -- AV 54.00 -- -- -- -- -- --
7320.00 47.35 PK 74.00 26.65 35.76 37.36 9.23 35.00 11.59
7320.00 -- AV 54.00 -- -- -- -- -- --

(dBuV/m)

Frequency(MHz): 2440 Polarity: HORIZONTAL
Emission

Level

 
 

Frequency Limit Margin Raw Antenna Cable Pre- Correction
(MHz) (dBuV/m) (dB) Value Factor Factor amplifier Factor

(dBuV) (dB/m) (dB) (dB) (dB/m)
4880.00 53.61 PK 74.00 20.39 47.54 33.42 6.95 34.30 6.07
4880.00 -- AV 54.00 -- -- -- -- -- --
5753.00 46.65 PK 74.00 27.35 39.23 34.36 7.16 34.10 7.42
5753.00 -- AV 54.00 -- -- -- -- -- --
7320.00 47.47 PK 74.00 26.53 35.88 37.36 9.23 35.00 11.59
7320.00 -- AV 54.00 -- -- -- -- -- --

(dBuV/m)

Frequency(MHz): 2440 Polarity: VERTICAL
Emission

Level
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Frequency Limit Margin Raw Antenna Cable Pre- Correction
(MHz) (dBuV/m) (dB) Value Factor Factor amplifier Factor

(dBuV) (dB/m) (dB) (dB) (dB/m)
4960.00 51.62 PK 74.00 22.38 46.68 33.86 7.00 35.92 4.94
4960.00 -- AV 54.00 -- -- -- -- -- --
6177.00 49.62 PK 74.00 24.38 42.33 34.42 7.22 34.35 7.29
6177.00 -- AV 54.00 -- -- -- -- -- --
7440.00 50.36 PK 74.00 23.64 38.11 37.94 9.28 34.97 12.25
7440.00 -- AV 54.00 -- -- -- -- -- --

(dBuV/m)

Frequency(MHz): 2480 Polarity: HORIZONTAL
Emission

Level

 
 

Frequency Limit Margin Raw Antenna Cable Pre- Correction
(MHz) (dBuV/m) (dB) Value Factor Factor amplifier Factor

(dBuV) (dB/m) (dB) (dB) (dB/m)
4960.00 48.79 PK 74.00 25.21 43.87 33.84 7.00 35.92 4.92
4960.00 -- AV 54.00 -- -- -- -- -- --
5985.00 45.25 PK 74.00 28.75 38.06 34.36 7.10 34.27 7.19
5985.00 -- AV 54.00 -- -- -- -- -- --
7440.00 47.36 PK 74.00 26.64 35.41 37.64 9.28 34.97 11.95
7440.00 -- AV 54.00 -- -- -- -- -- --

(dBuV/m)

Frequency(MHz): 2480 Polarity: VERTICAL
Emission

Level

 
 

REMARKS: 
1. Emission level (dBuV/m) =Raw Value (dBuV)+Correction Factor (dB/m) 
2. Correction Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor 
3. Margin value = Limit value- Emission level. 
4. -- Mean the PK detector measured value is below average limit. 
5. RBW1MHz VBW3MHz Peak detector is for PK value; RBW 1MHz VBW10Hz Peak detector is 

for AV value. 
6. Other emissions are attenuated 20dB below the limits from 9kHz to 30MHz, so it does not 

recorded in report. 
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Results of Band Edges Test (Radiated) 

Frequency Limit Margin Raw Antenna Cable Pre- Correction

(MHz) (dBuV/m) (dB) Value Factor Factor amplifier Factor
(dBuV) (dB/m) (dB) (dB) (dB/m)

2402.00 101.48 PK -- -- 68.09 28.78 4.61 0.00 33.39
2402.00 92.62 AV -- -- 59.23 28.78 4.61 0.00 33.39
2352.00 45.62 PK 74.00 28.38 12.54 28.52 4.56 0.00 33.08
2352.00 -- AV 54.00 -- -- -- -- -- --
2390.00 46.62 PK 74.00 27.38 13.30 28.72 4.60 0.00 33.32
2390.00 -- AV 54.00 -- -- -- -- -- --
2400.00 39.52 PK -- -- 6.13 28.78 4.61 0.00 33.39
2400.00 -- AV -- -- -- -- -- -- --

(dBuV/m)

Frequency(MHz): 2402 Polarity: HORIZONTAL

Emission

Level

 
 

Frequency Limit Margin Raw Antenna Cable Pre- Correction
(MHz) (dBuV/m) (dB) Value Factor Factor amplifier Factor

(dBuV) (dB/m) (dB) (dB) (dB/m)
2402.00 103.64 PK -- -- 70.61 28.42 4.61 0.00 33.03
2402.00 94.08 AV -- -- 60.79 28.68 4.61 0.00 33.29
2364.00 48.62 PK 74.00 25.38 15.61 28.45 4.56 0.00 33.01
2364.00 -- AV 54.00 -- -- -- -- -- --
2390.00 49.67 PK 74.00 24.33 16.71 28.36 4.60 0.00 32.96
2390.00 -- AV 54.00 -- -- -- -- -- --
2400.00 39.49 PK -- -- 6.10 28.78 4.61 0.00 33.39
2400.00 -- AV -- -- -- -- -- -- --

(dBuV/m)

Frequency(MHz): 2402 Polarity: VERTICAL
Emission

Level

 
 

Frequency Limit Margin Raw Antenna Cable Pre- Correction
(MHz) (dBuV/m) (dB) Value Factor Factor amplifier Factor

(dBuV) (dB/m) (dB) (dB) (dB/m)
2480.00 100.82 PK -- -- 67.20 28.92 4.70 0.00 33.62
2480.00 91.09 AV -- -- 57.47 28.92 4.70 0.00 33.62
2483.50 49.48 PK 74.00 24.52 15.85 28.93 4.70 0.00 33.63
2483.50 -- AV 54.00 -- -- -- -- -- --
2488.00 49.68 PK 74.00 24.32 16.02 28.95 4.71 0.00 33.66
2488.00 -- AV 54.00 -- -- -- -- -- --
2500.00 47.62 PK 74.00 26.38 13.94 28.96 4.72 0.00 33.68
2500.00 -- AV 54.00 -- -- -- -- -- --

(dBuV/m)

Frequency(MHz): 2480 Polarity: HORIZONTAL
Emission

Level

 
 

Frequency Limit Margin Raw Antenna Cable Pre- Correction
(MHz) (dBuV/m) (dB) Value Factor Factor amplifier Factor

(dBuV) (dB/m) (dB) (dB) (dB/m)
2480.00 100.12 PK -- -- 66.5 28.92 4.70 0.00 33.62
2480.00 90.39 AV -- -- 56.77 28.92 4.70 0.00 33.62
2483.50 47.92 PK 74.00 26.08 14.29 28.93 4.70 0.00 33.63
2483.50 -- AV 54.00 -- -- -- -- -- --
2490.00 45.85 PK 74.00 28.15 12.19 28.95 4.71 0.00 33.66
2490.00 -- AV 54.00 -- -- -- -- -- --
2500.00 44.36 PK 74.00 29.64 10.68 28.96 4.72 0.00 33.68
2500.00 -- AV 54.00 -- -- -- -- -- --

(dBuV/m)

Frequency(MHz): 2480 Polarity: VERTICAL
Emission

Level
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REMARKS: 

1. Emission level (dBuV/m) =Raw Value (dBuV)+Correction Factor (dB/m) 
2. Correction Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor 
3. Margin value = Limit value- Emission level. 
4. -- Mean the PK detector measured value is below average limit. 
5. RBW1MHz VBW3MHz Peak detector is for PK value; RBW 1MHz VBW10Hz Peak detector is 

for AV value. 
6. For fundamental frequency, RBW 3MHz VBW 3MHz Peak detector is for PK Value; RMS 

detector is for AV value. 
7. Other emissions are attenuated 20dB below the limits from 9kHz to 30MHz, so it does not 

recorded in report. 
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5. Maximum Conducted Output Power 

5.1.  Applied procedures / limit 
15.247(b) (3) For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 
5725-5850 MHz bands:1Watt. 
 

5.2.  Test procedure 
  

(1) Connected the antenna port to the Spectrum Analyzer, set the Spectrum Analyzer as  
Span = approximately 5 times the 20 dB bandwidth, centered on a hopping channel 
RBW > the 20 dB bandwidth of the emission being measured, VBW  RBW, Sweep = auto 
Detector function = peak, Trace = max hold 

(2) The EUT should be transmitting at its maximum data rate. Allow the trace to stabilize. Use the 
marker-to-peak function to set the marker to the peak of the emission. The indicated level is 
the Conducted output power. 

(3) The above procedure shall be repeated at the lowest, the middle, and the highest frequency 
of the stated frequency range with modulated mode. Also shall be performed at different 
modes of operation. 

 

5.3.  Deviation from standard 
  

No deviation. 
 

5.4. Test setup 
  

 

5.5. Test Results 
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Condition Mode Frequency 
(MHz) 

Antenna Duty Factor 
(dB) 

Total Power 
(dBm) 

Limit 
(dBm) 

Verdict

NVNT BLE 2402 Ant 1 0 1.257 30 Pass 
NVNT BLE 2440 Ant 1 0 1.276 30 Pass 
NVNT BLE 2480 Ant 1 0 1.448 30 Pass 

 
Power NVNT BLE 2402MHz Ant1 

 
Power NVNT BLE 2440MHz Ant1 
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Power NVNT BLE 2480MHz Ant1 
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6. -6dB Bandwidth Test 

 

6.1. Applied procedures / limit 

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

6.2. Test procedure 
  

a. The EUT was directly connected to the spectrum analyzer and antenna output port as show in the 
block diagram below. 

b. Span = approximately 2 to 3 times the 20 dB bandwidth, centered on a hopping channel 
RBW  1% of the 20 dB bandwidth, VBW  RBW, Sweep = auto, Detector function = peak 
Trace = max hold 

 

6.3. Deviation from standard 
  

No deviation. 
 

6.4. Test setup 
  

 

6.5. Test results 
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Condition Mode 
Frequency 

(MHz) 
Antenna 

99% OBW 
(MHz) 

-6 dB Bandwidth 
(MHz) 

Limit -6 dB 
Bandwidth (MHz) 

Verdict

NVNT BLE 2402 Ant 1 1.3114 0.5444 0.5 Pass 
NVNT BLE 2440 Ant 1 1.3039 0.5376 0.5 Pass 
NVNT BLE 2480 Ant 1 1.3288 0.5101 0.5 Pass 

 
OBW NVNT BLE 2402MHz Ant1 

 
OBW NVNT BLE 2440MHz Ant1 
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OBW NVNT BLE 2480MHz Ant1 
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7. Power Spectral Density 
 

7.1. Applied procedures / limit 

 
For digitally modulated systems, the power spectral density conducted from the intentional radiator to 
the antenna shall not be greater than 8dBm in any 3 kHz band during any time interval of continuous 
transmission. This power spectral density shall be determined in accordance with the provisions of 
paragraph (b) of this section. The same method of determining the conducted output power shall be 
used to determine the power spectral density. 
 

7.2. Test procedure 
  
The RF output of the EUT was connected to the spectrum analyzer. Set the fundamental frequency as 
the center frequency of the spectral analyzer. Use RBW=3kHz , VBW= 10KHz , Set the span to 1.5 
times the DTS channel bandwidth. Detector = peak, Sweep time = auto couple , Trace mode = max 
hold. Measure the Power Spectral Density (PSD) and record the results in dBm. 

7.3. Deviation from standard 
  

No deviation. 
 
 

7.4. Test setup 
  

 

7.5. Test results 
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Condition Mode Frequency (MHz) Antenna Max PSD (dBm/3kHz) Limit (dBm/3kHz) Verdict 
NVNT BLE 2402 Ant 1 -17.089 8 Pass 
NVNT BLE 2440 Ant 1 -17.984 8 Pass 
NVNT BLE 2480 Ant 1 -17.102 8 Pass 

 
PSD NVNT BLE 2402MHz Ant1 

 
PSD NVNT BLE 2440MHz Ant1 
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PSD NVNT BLE 2480MHz Ant1 
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8. Band Edge 

 

8.1.  Applied procedures / limit 

 
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 
Section 15.209(a) is not required.  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)). 
 

8.2.  Test procedure 
  

a. The EUT was directly connected to the spectrum analyzer and antenna output port as show in the 
block diagram below. 

b. Span = wide enough to capture the peak level of the emission operating on the channel closest to 
the band edge, as well as any modulation products which fall outside of the authorized band of 
operation, RBW  1% of the span, VBW  RBW, Sweep = auto,  
Detector function = peak, Trace = max hold 

 

8.3.  Deviation from standard 
  

No deviation. 
 

8.4.  Test setup 
  

 

8.5. Test results 
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Condition Mode Frequency (MHz) Antenna Max Value (dBc) Limit (dBc) Verdict 
NVNT BLE 2402 Ant 1 -58.683 -30 Pass 
NVNT BLE 2480 Ant 1 -58.35 -30 Pass 

 
Band Edge NVNT BLE 2402MHz Ant1 Ref 

 
Band Edge NVNT BLE 2402MHz Ant1 Emission 
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Band Edge NVNT BLE 2480MHz Ant1 Ref 

 
Band Edge NVNT BLE 2480MHz Ant1 Emission 
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9. Conducted Spurious Emissions 
 

9.1.  Applied procedures / limit 

 
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 
Section 15.209(a) is not required.  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)). 
 

9.2.  Test procedure 
  

a. The EUT was directly connected to the spectrum analyzer and antenna output port as show in the 
block diagram below. 

b. Span = wide enough to capture the peak level of the in-band emission and all spurious emissions 
(e.g., harmonics) from the lowest frequency generated in the EUT up through the 10th harmonic.  
Typically, several plots are required to cover this entire span. RBW = 100 kHz 
VBW  RBW, Sweep = auto, Detector function = peak, Trace = max hold 
sweep points ≥ investigated frequency range/RBW. 

 

9.3.  Deviation from standard 
  

No deviation. 
 

9.4.  Test setup 
  

9.5. Test results 



                               
 

 

  Dongguan New Testing Centre Co., Ltd                    E-mail： NTC@NTC-CERT.COM 

  1F & 3F, No. 1 the 1st North Industry Road Songshan Lake Science & Technology Park Dongguan, People’s Republic of China 523808 

 

                                          Page 36 of 47                             Report No.: NTC‐ER2308051

 
Condition Mode Frequency (MHz) Antenna Max Value (dBc) Limit (dBc) Verdict 

NVNT BLE 2402 Ant 1 -42.322 -30 Pass 
NVNT BLE 2440 Ant 1 -40.791 -30 Pass 
NVNT BLE 2480 Ant 1 -42.654 -30 Pass 

 
Tx. Spurious NVNT BLE 2402MHz Ant1 Ref 

 
 

Tx. Spurious NVNT BLE 2402MHz Ant1 Emission 
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Tx. Spurious NVNT BLE 2440MHz Ant1 Ref 

 
Tx. Spurious NVNT BLE 2440MHz Ant1 Emission 
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Tx. Spurious NVNT BLE 2480MHz Ant1 Ref 

 
Tx. Spurious NVNT BLE 2480MHz Ant1 Emission 
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10. Antenna Requirement 

10.1. Standard requirement 

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. 15.247(c) (1)(i) requirement: (i) Systems operating in the 
2400-2483.5 MHz band that is used exclusively for fixed. Point-to-point operations may 
employ transmitting antennas with directional gain greater than 6dBi provided the maximum 
conducted output power of the intentional radiatoris reduced by 1 dB for every 3 dB that the 
directional gain of the antenna exceeds 6dBi. 
 

10.2. EUT Antenna 

The antenna is Integral Antenna and no consideration of replacement. Antenna gain is  
Maximum -2.23dBi from 2.4GHz to 2.5GHz.  
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11. Test setup photograph 

    
     Photos of radiated emission test 

30MHz – 1GHz 

 
 

Photos of radiated emission test 
Above 1GHz 
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12. Photos of the EUT 
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BT Antenna 
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--END OF REPORT-- 


