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1 EUT TECHNICAL DESCRIPTION

Product: Bluetooth Low Energy Module

Model Number:

MK13A, MK13B

Model Differences:

MK13A uses a high-performance PCB antenna.
MK13B uses a u.FL connector (receptacle) and requires an external

2.4Ghz FPC antenna.

The schematic diagram and PCB of all models are identical, only the
model name and the connection of the antenna are different

Test Model: MK13A, MK13B
Power supply: % A%?api:e/r information
Modulation: BLE

Frequency Range: 2402MHz~2480MHz
Number of Channels: | 40channels

Channel Space: 2MHz

Antenna Gain:

-0.09dBi for MK13A
Max. 4.21dBi for MK13B

Antenna:

PCB Antenna for MK13A
External Antenna for MK13B

Temperature Range:

-40~857C

Note: for more details, please refer to the User’s manual of the EUT.

Tel: 86-769-22607797
Fax: 86-769-22607907
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2 SUMMARY OF TEST RESULT
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FCC Part Clause Test Parameter Verdict Remark
15.247(a)(2) DTS (6dB) Bandwidth PASS
15.247(b)(3) Maximum Peak Conducted Output Power PASS
15.247(e) Maximum Power Spectral Density Level PASS
15.247(d) Unwanted Emission Into Non-Restricted PASS
Frequency Bands(conducted)

15.247(d) Radiated Spurious Emission PASS
15.209

15.207 Conducted Emission Test N/A
15.247(b) Antenna Requirement PASS
15.203

NOTE1: N/A (Not Applicable)

NOTE2: According to FCC OET KDB 558074, the report use radiated
measurements in the restricted frequency bands. In addition, the radiated
test is also performed to ensure the emissions emanating from the device
cabinet also comply with the applicable limits.

15.207 only signals conducted onto the AC power lines are required to be
measured. The equipment is only DC power supply, so “Power Line

Conducted Emissions” is not required.

RELATED SUBMITTAL(S) / GRANT(S):

This submittal(s) (test report) is intended for FCC ID: 2A094-MK13 filing to comply with Section 15.247
of the FCC Part 15, Subpart C Rules.

Address: No. 11, Wu Song Road,
DongchengDistrict,Dongguan,

Guangdong Province, China 523117

Tel: 86-769-22607797
Fax: 86-769-22607907

http.//www.cpcteam.com



http://www.cpcteam.com

90112-23-72-23-PP001 Page 6 of 63

3 TEST METHODOLOGY
3.1 GENERAL DESCRIPTION OF APPLIED STANDARDS
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According to its specifications, the EUT must comply with the requirements of the following standards:

FCC 47 CFR Part 2, Subpart J
FCC 47 CFR Part 15, Subpart C
FCC KDB 558074 D01 15.247 Meas Guidance v05r02

3.2 MEASUREMENT EQUIPMENT USED

Equipment Manufacturer Model SIN Last Cal. | Cal. Due
RF Connected Test
Vector Signal Generater | Rohde & Schwarz| SMBV100B(6G) 101166 2022/06/29 1 year
Analog Signal Generator | Rohde & Schwarz| SMB100A(40G) 181333 2022/06/29 1 year
Signal Analyzer Rohde & Schwarz FSV40 101527 2022/04/19 1 year
Power Analyzer Rohde & Schwarz OSP-B157W8 N/A 2022/06/29 1 year
coigeband Radio R&S CMW270 101985 2022/07/05 | 1 year
Temperature&Humidity ESPEC VC 4018 / 2022/03/23 | 1 year
test chamber
Co?’nvrigjr?iigﬂoiagg’ster Rohde & Schwarz CMW500 166898 2022/07/14 | 1 year
Spectrum Agilent N9020A MY48011676 2022/02/15 1 year
control unit Tonscend JS0806-2 10165 2022/02/15 1 year
Testing software Tonscend JSTS1120-3 10165 2022/02/15 1 year
Radiated Emission Test
EMI Test Receiver KEYSIGHT N9010A MY56070465 2022/12/7 1 year
EMI Test Receiver Rohde & Schwarz FSV40 101511 2022/04/19 1 year
Bilog Antenna Schwarzbeck VULB 9163 01335 2020/04/28 3 year
Power Amplifier EMEC EM330 060676 2022/12/7 1 year
Cable Tuyue F4309 L-400-NmNm-12000 | 2022/12/7 1 year
Signal Analyzer Rohde & Schwarz FSV40 101511 2022/04/19 1 year
Horn Antenna Schwarzbeck BBHA9170 00954 2022/09/13 3 year
Power Amplifier Rohde & Schwarz SCU-18F 180118 2022/04/21 1 year
Active Loop Antenna ETS LINDGREN 6512 41623 2022/04/23 3 year
Test Software Farad EZ-EMC Ver.CPC-3A1 /
Conducted Emission Test
LISN Schwarzbeck NSLK 8127 8127-892 2022/03/19 1 year
EMI Test Receiver R&S ESR3 102124 2022/1217 1 year
Pulse Limiter R&S ESH3-z2 357.8810.52 2022/12/7 1 year
Test Software Farad EZ-EMC Ver.CPC-3A1 /
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3.3 DESCRIPTION OF TEST MODES

The EUT has been tested under its typical operating condition.

The EUT configuration for testing is installed on RF field strength measurement to meet the
Commissions requirement and operating in a manner which intends to maximize its emission
characteristics in a continuous normal application.

The Transmitter was operated in the normal operating mode. The TX frequency was fixed which was for
the purpose of the measurements.

Test of channel included the lowest and middle and highest frequency to perform the test, then record
on this report.

Those data rates (BLE :1Mbps/2Mbps) were used for all test.

Pre-defined engineering program for regulatory testing used to control the EUT for staying in continuous
transmitting and receiving mode is programmed.

Frequency and Channel list for BLE:

Frequency Frequency Frequency
Channel (MHz) Channel (MHz) Channel (MHz)
0 2402 19 2440 37 2476
1 2404 20 2442 38 2478
2 2406 21 2444 39 2480
Note: fc=2402MHz+k X 1MHz k=0 to 39

Test Frequency and channel for BLE:

Lowest Frequency

Middle Frequency

Highest Frequency

Frequency Frequency Frequency
Channel (MHz) Channel (MHz) Channel (MHz)
0 2402 19 2440 39 2480

Tel: 86-769-22607797
Fax: 86-769-22607907
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4 FACILITIES AND ACCREDITATIONS
41 FACILITIES
All measurement facilities used to collect the measurement data are located at

No. 11, Wu Song Road, Dongcheng District, Dongguan, Guangdong Province, China 523117
The sites are constructed in conformance with the requirements of ANSI C63.4, ANSI C63.10 and
CISPR Publication 32.

4.2 LABORATORY ACCREDITATIONS AND LISTINGS

Site Description

FCC recognition of accreditation for SLG-CPC Test laboratory Co., Ltd.
Designation Number: CN1287

Test Firm Registration:394054

Address: No. 11, Wu Song Road, Tel: 86-769-22607797
DongchengDistrict,Dongguan, Fax: 86-769-22607907
Guangdong Province, China 523117 http.//www.cpcteam.com
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The following measurement uncertainty levels have been estimated for tests performed on the

apparatus:
Parameter Uncertainty
Radio Frequency +1x10%-5
Maximum Peak Output Power Test +1.0%
Conducted Emissions Test +3.08dB
Radiated Emission Test +4.60dB
Power Density +0.9%
Occupied Bandwidth Test 12.3%
Band Edge Test +1.2%
Antenna Port Emission +3dB
Temperature +3.2%
Humidity +2.5%

Measurement Uncertainty for a level of Confidence of 95%
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6 SETUP OF EQUIPMENT UNDER TEST

6.1 RADIO FREQUENCY TEST SETUP 1

The BLE component’s antenna ports(s) of the EUT are connected to the measurement instrument per
an appropriate attenuator. The EUT is controlled by PC/software to emit the specified signals for the
purpose of measurements.

hMeasurement

EUT Attenuator
Instrument

6.2 RADIO FREQUENCY TEST SETUP 2

The test site semi-anechoic chamber has met the requirement of NSA tolerance 4 dB according to the
standards: ANSI C63.10. The test distance is 3m.The setup is according to the requirements in Section
13.1.4.1 of ANSI C63.10-2013 and CAN/CSA-CEI/IEC CISPR 22.

Below 30MHz:

The EUT is placed on a turntable 0.8 meters above the ground in the chamber, 3 meter away from the
antenna (loop antenna). The Antenna should be positioned with its plane vertical at the specified
distance from the EUT and rotated about its vertical axis for maximum response at each azimuth about
the EUT. The center of the loop shall be 1 m above the ground. For certain applications, the loop
antenna plane may also need to be positioned horizontally at the specified distance from the EUT.

30MHz-1GHz:

The EUT is placed on a turntable 0.8 meters above the ground in the chamber, 3 meter away from the
antenna. The maximal emission value is acquired by adjusting the antenna height, polarisation and
turntable azimuth. Normally, the height range of antenna is 1 m to 4 m, the azimuth range of turntable is
0° to 360°, and the receive antenna has two polarizations Vertical (V) and Horizontal (H).

Above 1GHz:

The EUT is placed on a turntable 1.5 meters above the ground in the chamber, 3 meter away from the
antenna. The maximal emission value is acquired by adjusting the antenna height, polarisation and

turntable azimuth. Normally, the height range of antenna is 1 m to 4 m, the azimuth range of turntable is
0° to 360°, and the receive antenna has two polarizations Vertical (V) and Horizontal (H).

(a) Radiated Emission Test Set-Up, Frequency Below 30MHz

Turntable- :._ 3m« _,.
EUTY '
IU-B me 1.0me Tes.t“
_ Receivers
Ground Plan Coaxial Cable«ﬁ/
Address: No. 11, Wu Song Road, Tel: 86-769-22607797
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(b) Radiated Emission Test Set-Up, Frequency Below 1000MHz

—— 3 m« —_—

RF Cable — I

4 m-
K“H, EUT«'| l
1 me P -
Pre Amphifier v Test table & Turntable 80 cm
I I|I|I||II||IIIIlII/I/l'IIII|I|Jlm—,—;w|’/T
EMI Test Receivers Ground Plane«

Antenna (Boresight)

/ tower

~—
_ Hom
- T antenna

b Spectrum
A analyzer ;
[ e \
) !
Tumtable v \" ; \

I~ Pre-amp 10O

000
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7 TEST REQUIREMENTS
7.1 DTS 6DB BANDWIDTH
7.1.1 Applicable Standard

According to FCC Part 15.247(a)(2) and KDB 558074 D01 15.247 Meas Guidance v05r02

7.1.2 Conformance Limit

The minimum -6 dB bandwidth shall be at least 500 kHz.

7.1.3 Test Configuration

Test according to clause 6.1 radio frequency test setup 1

7.1.4 Test Procedure

The EUT was operating in BLE mode and controlled its channel. Printed out the test result from the
spectrum by hard copy function.

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.

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

Set RBW = 100 kHz.

Set the video bandwidth (VBW) =300 kHz.

Set Span=2 times OBW

Set Detector = Peak.

Set Trace mode = max hold.

Set 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.

Measure and record the results in the test report.

Test Results

Temperature: 26°C
Relative Humidity: | 54%
ATM Pressure: 1011 mbar
Test Model: MK13A
Operation | Channel | Channel Frequency | Measurement Bandwidth Limit :
Mode | Number (MHz) (MHz) (kHz) Verdict
BLE 0 2402 0.685 >500 PASS
(GFSK- 19 2440 0.684 >500 PASS
™) 39 2480 0.685 >500 PASS
Operation | Channel | Channel Frequency | Measurement Bandwidth Limit :
Mode | Number (MHz) (MHz) (kHz) Verdict
BLE 0 2402 1.026 >500 PASS
(GFSK- 19 2440 1.025 >500 PASS
2M) 39 2480 1.024 >500 PASS
Address: No. 11, Wu Song Road, Tel: 86-769-22607797
DongchengDistrict,Dongguan, Fax: 86-769-22607907

Guangdong Province, China 523117 http.//www.cpcteam.com
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DTS (6dB) Bandwidth
Test Model BLE(GFSK-1M)
Channel 0: 2402MHz

Ag[lent Spectrum Anal)rzeq Dccupwd BW

ENSE INT ALIGN AUTC 04:19:29 PMFeb 21,__2023
Radio Std: None TracelDetector

Ref Value 1(] 00 dBm ] . Center Freq: 2.402000000 GHz
. Trig:Free Run Avg|Held:>10/10

HIFGain:Low — #Atten: 20 dB Radio Device: BTS

Ref 10.00dBm

Clear Write

Center 2402 GHz
H#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 7.60 dBm
1.0357 MHz

Transmit Freq Error 18.389 kHz OBW Power

x dB Bandwidth 685.2 kHz x dB

IMSG : STATUS
DTS (6dB) Bandwidth
Test Model BLE(GFSK-1M)

Channel 19: 2440MHz

Agllent Spectrum Analyzer - Occupied BW

ALIGN AUTO 04:21:25 PMFeb 21, 2023

- " - L_sesemil : Trace/Detector
12, Radio Std: None
Center Freq 2. 440000000 GHZ B e Fan Avg|Hold>1m1o

#IFGain:Low o #Atten: 20 dB Radio Device: BTS
Ref 10.00 dBm

Clear Write

Span 3 MHz
#VBW 300 kHz Sweep 1ms

Occupied Bandwidth Total Power 7.57 dBm
1.0391 MHz

Transmit Freq Error 19.168 kHz OBW Power 99.00 %
x dB Bandwidth 683.9 kHz x dB -6.00 dB

STATUS

Address: No. 11, Wu Song Road, Tel: 86-769-22607797
DongchengDistrict,Dongguan, Fax: 86-769-22607907

Guangdong Province, China 5623117 http://www.cpcteam.com
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DTS (6dB) Bandwidth
Test Model BLE(GFSK-1M)
Channel 39: 2480MHz

Agilent Spectrum Analyzer - Occupied BW
T T ALTGH 2 04:22:15 PMFeb 21, 2023
480000000 GHz Radio Std: None TracelDetector
[ Trig: Free Run Avg|Held:>10i10
#IFGain:Low #Atten: 20 dB Radio Device:BTS

Center 2.48 GHz
“Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 7.46 dBm
1.0372 MHz

Transmit Freq Error 20.152 kHz OBW Power 99.00 %
x dB Bandwidth 684.6 kHz x dB -6.00 dB

IMSG STATUS
Address: No. 11, Wu Song Road, Tel: 86-769-22607797
DongchengDistrict,Dongguan, Fax: 86-769-22607907
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DTS (6dB) Bandwidth
Test Model BLE(GFSK-2M)
Channel 0: 2402MHz

.hg?lent Spectrum Analyzer - Occupied BW
i RL RF 502 AC |
Ref Value 10.00 dBm Center Freq: 2.402000000 GHz

] Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB

SENSEINT L TO 04:40:25 PM Mar 03, 2023
Radio Std: None Trace/Detector

Radio Device: BTS

v Ref 10.00 dBm
|

Clear Write

~a

3

Average

|
'l
|
l

T ' T ' ' ' | | Max Hold

Occupied Bandwidth Total Power 9.74 dBm

#VBW 300 kHz Min Hold

2.0699 MHz Detector

Average P
Man

Transmit Freq Error 26.317 kHz OBW Power 99.00 %
x dB Bandwidth 1.026 MHz x dB -6.00 dB

>
5
o

STATUS

DTS (6dB) Bandwidth

Test Model BLE(GFSK-2M)
Channel 19: 2440MHz

|M5’.’1

Ag}lent Spectrum Analyzer - Occupied BW
il AL F 500 AC | SENSE!INT ) ALIGN AUTC 04:41:13 PM Mar 03, 2023
Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radie Std: None
k] (] Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS

Tracel/Detector

_Ref 10.00 dBm__

#VBW 300 kHz Sweep 1ms

Occupied Bandwidth Total Power 9.70 dBm
2.0770 MHz

Transmit Freq Error 29.345 kHz OBW Power 99.00 %

x dB Bandwidth 1.025 MHz x dB -6.00 dB

IMSG . STATUS
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DTS (6dB) Bandwidth
Test Model BLE(GFSK-2M)

Channel 39: 2480MHz

Agilent Spectrum Analyzer - Occupied BW
il AL RF : 3

L S0Q  AC | | s I
Center Freq 2.480000000 GHz QR o nientias: 00000 Gz

Trig: Free Run Avg|Hold:>10/10

s
#IFGain:Low . RAtten: 20 dB

_Ref 10.00 dBm__

Center 2.48 GHz
#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power
2.0821 MHz

Transmit Freq Error 27.861 kHz OBW Power
x dB Bandwidth 1.024 MHz x dB

04:43:25 PM Mar 03, 2023
LTI TraceiDstector

Radio Device: BTS

Span 5 MHz
Sweep 1ms

9.56 dBm

99.00 %
-6.00 dB

STATUS
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Operation | Channel | Channel Frequency | Measurement Bandwidth Limit :
Mode | Number (MHz) (MHz) (kHz) Verdict
BLE 0 2402 0.688 >500 PASS
(GFSK- 19 2440 0.684 >500 PASS
™) 39 2480 0.680 >500 PASS
Operation | Channel | Channel Frequency | Measurement Bandwidth Limit :
Mode | Number (MHz) (MHz) (kHz) Verdict
BLE 0 2402 1.026 >500 PASS
(GFSK- 19 2440 1.028 >500 PASS
2M) 39 2480 1.026 >500 PASS

Address: No. 11, Wu Song Road,
DongchengDistrict,Dongguan,

Guangdong Province, China 523117
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DTS (6dB) Bandwidth
Test Model BLE(GFSK-1M)
Channel 0: 2402MHz

Agilent Spectrum Analyzer - Occupied BW

il RL RF 50@  AC | | SENSEINT ] ALIGN AUTO 03:40:04 PM Mar 03, 2023
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None

d feren) Trig: Free Run Avg|Hold:>10/10

#IFGain:Low #Aften: 20 dB

TracelDetector

Radie Device: BTS

Ref 10.00 dBm

Clear Write

I=I
o
8

Max Hold

#Res BW 100 kHz #VBW 300 kHz Min Hold

Occupied Bandwidth Total Power 9.63 dBm

|

1.0550 MHz Detector

Average >
Man

Transmit Freq Error -7.319 kHz OBW Power
x dB Bandwidth 688.4 kHz x dB

=
5
o

STATUS

DTS (6dB) Bandwidth

Test Model BLE(GFSK-1M)
Channel 19: 2440MHz

IME.G

Agrlent Spectrum Analyzer - Occupied BW
il RL [ 508 AC | | SENSENNT ] ALIGH AUTC 03:36:19 PM Mar 03, 2023

Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radic Std: Nene

d ) Trig: Free Run Avg|Hold:>10110

#IFGain:Low #Atten: 20 dB Radie Device: BTS

TracelDetector

/ ____Ref10.00dBm__

Clear Write

Spm
#VBW 300 kHz Sweep 1ms
Occupied Bandwidth Total Power 9.54 dBm
1.0571 MHz
Transmit Freq Error -7.090 kHz OBW Power 99.00 %
x dB Bandwidth 683.6 kHz x dB -6.00 dB

STATUS

Address: No. 11, Wu Song Road, Tel: 86-769-22607797
DongchengDistrict,Dongguan, Fax: 86-769-22607907

Guangdong Province, China 5623117 http://www.cpcteam.com
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DTS (6dB) Bandwidth

Test Model
Channel 39: 2480MHz

Agilent Spectrum Analyzer - Occupied BW
il RL RF 500  AC |
Center Freq 2.480000000 GHz e Run

0
HFGain:Low — #Atten: 20 dB

SENSE!INT

Ref 10.00 dBm

Center 248 GHZ
#Res BW 100 kHz

#VBW 300 kHz

Total Power

Occupied Bandwidth

1.0531 MHz
-6.723 kHz OBW Power
680.3 kHz x dB

Transmit Freq Error
x dB Bandwidth

e |  MIGNAUTO |03:34:55 PMMa 03, 2023
Center Freq: 2.450000000 GHz
Avg|Hold:>10/10

BLE(GFSK-1M)

Radio Std: None TracelDetector

Radio Device: BTS

9.44 dBm

99.00 %
-6.00 dB

STATUS

Address: No. 11, Wu Song Road,
DongchengDistrict,Dongguan,

Guangdong Province, China 5623117

Tel: 86-769-22607797
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DTS (6dB) Bandwidth
Test Model BLE(GFSK-2M)
Channel 0: 2402MHz

Agﬁeﬂt Spectrum Analyzer - Occupied BW

SENSE!INT ALIGN AUTC 04:11/38 PM Mar 03, 2023
Center Freq: 2.402000000 GHz Radio Std: None
ow) Trig: Free Run Avg|Hold:>10M10

#Atten: 20 dB

Center Freq 2.402000000 GHz

[
#IFGain:Low

TracelDetector

Radio Device: BTS

Clear Write

1
1
]
|
i
Sl
J
|

|

Center 2.402 GHz Span 5 MHz
f#Res BW 100 kHz #VBW 300 kHz Sweep 1ms

Occupied Bandwidth Total Power 9.54 dBm
2.0897 MHz

Transmit Freq Error 2.277 kHz OBW Power 99.00 %

x dB Bandwidth 1.026 MHz x dB -6.00 dB

|MSG B STATUS
DTS (6dB) Bandwidth
Test Model BLE(GFSK-2M)
Channel 19: 2440MHz

mﬁent Spectrum Analyzer - Occupied BW

s0Q  AC | | SENSEUNT] ALIGN AUTG 04:11:01 PM Mar 03, 2023
2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None

[ Trig: Free Run Avg|Hold:>10/10
KIFGain:Low #Atten: 20 dB

Trace/Detector

Radie Device: BTS

Clear Write

l
[
[
|

Center 2.44 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 1ms

Occupied Bandwidth Total Power 9.52 dBm
2.1002 MHz

Transmit Freq Error 2.456 kHz OBW Power 99.00 %

x dB Bandwidth 1.028 MHz x dB -6.00 dB

STATUS

Address: No. 11, Wu Song Road, Tel: 86-769-22607797
DongchengDistrict,Dongguan, Fax: 86-769-22607907
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DTS (6dB) Bandwidth
Test Model BLE(GFSK-2M)
Channel 39: 2480MHz

Agilent Spectrum Analyzer - Occupied BW

G o nid s T | ALIGNAUTO  |04:10:08 PMMar03, 2023
Ref Value 10.00 dBm 480000000 GHz Radio Std: None AmptdfY Scale
(5] Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB Radie Device: BTS Ref Value

10.00 dBm
Ref 10.00 dBm _

|

Altenuatlon'

[20 dB]

Scale/Div
10.0 dB

#VBW 300 kHz

Occupied Bandwidth Total Power 9.47 dBm
2.1017 MHz

Transmit Freq Error 3.297 kHz OBW Power 99.00 %
x dB Bandwidth 1.026 MHz x dB -6.00 dB

I

STATUS

Address: No. 11, Wu Song Road, Tel: 86-769-22607797
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7.2 MAXIMUM PEAK CONDUCTED OUTPUT POWER
7.21 Applicable Standard

According to FCC Part 15.247(b)(3) and KDB 558074 D01 15.247 Meas Guidance v05r02

7.2.2 Conformance Limit

The maximum peak conducted output power of the intentional radiator for systems using digital
modulation in the 2400 - 2483.5 MHz bands shall not exceed: 1 Watt (30dBm).

7.2.3 Test Configuration

Test according to clause 7.2.4 radio frequency test setup

7.2.4 Test Procedure

EUT Attenuator Power meter

B According to FCC Part15.247(b)(3)

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. For smart system, Maximum Conducted
Output Power is defined as the total transmit power delivered to all antennas and antenna elements
averaged across all symbols in the signaling alphabet when the transmitter is operating at its maximum
power control level. Power must be summed across all antennas and antenna elements. If multiple
modes of operation are possible (e.g., alternative modulation methods), the maximum conducted output
power is the highest total transmit power occurring in any mode.

Set the RBW =DTS bandwidth(about 1MHz).

Set VBW =3*RBW/(about 3MHz)

Set the span =3*RBW

Set Sweep time = auto couple.

Set Detector = peak.

Set Trace mode = max hold.

Allow trace to fully stabilize. Use peak marker function to determine the peak amplitude level.

B According to FCC Part 15.247(b)(4):

Conducted output power limit specified in paragraph (b) of this section is based on the use of antennas
with directional gains that do not exceed 6 dBi. If transmitting antennas of directional gain greater than 6
dBi are used, the conducted output power from the intentional radiator shall be reduced below the
stated values in paragraphs (b)(3) of this section, as appropriate, by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

B Place the EUT on the desktop and set it to launch mode. Remove the antenna from the EUT and
connect the low-loss RF cable from the antenna port to the power meter. Measure the peak power of
each channel.

Address: No. 11, Wu Song Road, Tel: 86-769-22607797
DongchengDistrict,Dongguan, Fax: 86-769-22607907

Guangdong Province, China 523117 http.//www.cpcteam.com
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Temperature: 26° C
Relative Humidity: | 54%
ATM Pressure: 1011 mbar
Test Model: MK13A
PEResult -
Test Mode CH (dBm) Limit (dBm)
CHO 3.406 30
BLE(GFSK-1M) CH19 3.349 30
CH39 3.239 30
PEResult _
Test Mode CH (dBm) Limit (dBm)
CHO 3.430 30
BLE(GFSK-2M) CH19 3.370 30
CH39 3.233 30
Test Model: MK13B
PEResult .
Test Mode CH (dBm) Limit (dBm)
CHO 3.144 30
BLE(GFSK-1M) CH19 3.057 30
CH39 2.985 30
PEResult _
Test Mode CH (dBm) Limit (dBm)
CHO 3.172 30
BLE(GFSK-2M) CH19 3.114 30
CH39 3.042 30

Tel: 86-769-22607797
Fax: 86-769-22607907

http.//www.cpcteam.com
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7.3 MAXIMUM POWER SPECTRAL DENSITY
7.3.1  Applicable Standard

According to FCC Part 15.247(e) and KDB 558074 D01 15.247 Meas Guidance v05r02

7.3.2 Conformance Limit

The transmitter power spectral density conducted from the transmitter to the antenna shall not be
greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

7.3.3 Test Configuration

Test according to clause 6.1 radio frequency test setup 1

7.3.4 Test Procedure

This procedure shall be used if maximum peak conducted output power was used to demonstrate
compliance

The transmitter output (antenna port) was connected to the spectrum analyzer

Set analyzer center frequency to DTS channel center frequency.

Set the span to 1.5 times the DTS bandwidth.

Set the RBW to: 3 kHz

Set the VBW to: 10 kHz.

Set Detector = peak.

Set Sweep time = auto couple.

Set Trace mode = max hold.

Allow trace to fully stabilize.

Use the peak marker function to determine the maximum amplitude level within the RBW.

7.3.5 Test Results

Temperature: 26°C
Relative Humidity: | 54%
ATM Pressure: 1011 mbar

Test Model: MK13A

Test Mode CH F(’gévn‘i;;keﬁzs;ty (dBm/3kHz) Limit
CHO -14.051 8
GFSK-1IM(BLE) | CH19 -14.078 8
CH39 -14.249 8

Conclusion: PASS

Power density

Test Mode CH (dBm/3kHz) (dBm/3kHz) Limit
CHO -15.848 8
GFSK-2M(BLE) CH19 -15.892 8
CH39 -15.974 8
Conclusion: PASS
Address: No. 11, Wu Song Road, Tel: 86-769-22607797
DongchengDistrict,Dongguan, Fax: 86-769-22607907

Guangdong Province, China 523117 http.//www.cpcteam.com
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Power Spectral Density
Test Model BLE(GFSK-1M)
Channel 0: 2402MHz

Agilent Spectrum Analyzer - Swept SA

il RL F SENSE: IN ALTGN AUTO |0B:01:15 PM M;

Marker 1 2.402033000000 GHz Aug Type: Log-Pur
PNO: Wide L, 1h4:Free Run Avg|Hold>100/100
E o
IFGain:Low Atten: 10 dB

Mkr1 2.402 033 0 GHz
Ref 0.00 dBm -14.051 dBm

Center 2.4020000 GHz
#Res BW 3.0 kHz #VBW 10 kHz

STATUS

Peak Search

Next Peak

Next Pk Right

Next Pk Left

Marker Delta

Pcswer Spectral Density
Test Model BLE(GFSK-1M)
Channel 19: 2440MHz

Agilent Spectrum Analyzer - Swept SA
i RL f 0@ AC | | sEnsEaNT] | ALIGHN AUTC 08:04:12 PMMar 15,
Avg Type: Log-P
BRSERSE 2.6 000 mee . Trig:Free Run A\:'gngg‘I'::M;Og.ﬂova
IFGain:Low Atten: 10 dB o
Mkr1 2.440 033 0 GHz
Ref 0.00 dBm -14.078 dBm

Center 2.4400000 GHz Span 1.500 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 158.2 ms (1001 pts)

Peak Search

NextPeak
]

Next Pk Right

Next Pk Left

Address: No. 11, Wu Song Road, Tel: 86-769-22607797
DongchengDistrict,Dongguan, Fax: 86-769-22607907

Guangdong Province, China 5623117 http://www.cpcteam.com
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Power Spectral Density
Test Model BLE(GFSK-1M)
Channel 39: 2480MHz

Agllent Spectrum Arbalyzef SweptSA

S0 & SENSE!NT
- g Type: Peak Search
PNO: Wide () 1rg:FreeRun Avg|Hold: >100.f100
IFGain:Low Atten: 10 dB

Mkr1 2.480 033 0 GHz NextPeak
Ref 0.00 dBm -14.249 dan I

| Next Pk Right
| [

Next Pk Left

Center 2.4800000 GHz " Span 1.500 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 158.2 ms (1001 pts)

STATUS

Address: No. 11, Wu Song Road, Tel: 86-769-22607797
DongchengDistrict,Dongguan, Fax: 86-769-22607907

Guangdong Province, China 5623117 http://www.cpcteam.com
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Test Model

Agﬁent Spectrum Analyzer - Swept SA

Center 2.4020000 GHz
#Res BW 3.0 kHz

SLG-CPC Testlaboratory

|
N Ot
Page 27 of 63 |

Power Spectral Density
BLE(GFSK-2M)
Channel 0: 2402MHz

SENSE:IN ALIGN AUTC

PNO: Wide ()
IFGain:Low

Trig: Free Run
Atten: 10 dB

Avg Type: -I.“og.-Pwr
Avg|Hold: 88/100

Mkr1 2.402 012 0 GHz
-15.848 dBm

Peak Search

NextPeak

i

Next Pk Right
[
Next Pk Left

Marker Delta

Mkr—RefLvi

L

Span 1.500 MHz
Sweep 158.2 ms (1001 pts)

STATUS

#VBW 10 kHz

Test Model

Agilent Spectrum Analyzer - Swept SA
il AL RF 50 ¢

Marker 1 2.440012000000 GHz

Ref 0.00 dBm

Center 2.4400000 GHz
#Res BW 3.0 kHz

P(Swer Spectral Density
BLE(GFSK-2M)
Channel 19: 2440MHz

SENSEIINT ALIGN ALTO
o Avg Type: Log-Pwr
Avg|Hold: 737100

Peak Search
PNO: Wide 0 1rig:FreeRun
IFGain:Low Atten: 10 dB

MKr1 2.440 012 0 GHz NextPeak

~15.902 d0m I

Next Pk Right
[

Next Pk Left|

Span 1.500 MHz
Sweep 158.2 ms (1001 pts)

STATUS

#VBW 10 kHz

Address: No. 11, Wu Song Road,
DongchengDistrict,Dongguan,

Guangdong Province, China 5623117

Tel: 86-769-22607797
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Power Spectral Density
Test Model BLE(GFSK-2M)
Channel 39: 2480MHz

Agilent Spectrum Analyzer - Swept SA
i RL [ 50Q  AC ) SENSEINT B ALIGN AUTC 08:09:01 PM
Marker 1 2.480013500000 GHz Avg Type: Log-Pwr
- Wide (L) 1rig: Free Run Avg|Hold:>100/100
PNO: Wide Ty
IFGain:Low Atten: 10 dB

Peak Search

Ref 0.00 dBm

Mkr—RefLvl

Center 2.4800000 GHz ) ) " Span 1.500 MHz

#Res BW 3.0 kHz #VBW 10 kHz Sweep 158.2 ms (1001 pts)
Address: No. 11, Wu Song Road, Tel: 86-769-22607797
DongchengDistrict,Dongguan, Fax: 86-769-22607907

Guangdong Province, China 5623117 http://www.cpcteam.com
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Power density

Test Mode CH (dBr/3kHe) (dBm/3kHz) Limit
CHO -14.364 8
GFSK-1M(BLE) | CH19 ~14.340 8
CH39 14512 8
Conclusion: PASS
Test Mode CH Power density (dBm/3kHz) Limit
(dBm/3kHz)
CHO -16.030 8
GFSK-2M(BLE) | CH19 -15.974 8
CH39 -16.274 8

Conclusion: PASS

Address: No. 11, Wu Song Road,
DongchengDistrict,Dongguan,

Guangdong Province, China 523117

Tel: 86-769-22607797
Fax: 86-769-22607907
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Power Spectral Density

Test Model

Agilent Spectrum Analyzer - Swept SA

il RL S0 % | | SENSE!NT

Marker 1 2402007500000 GHz ,
PNO: Wide L, Trig: Free Run
IFGain:Low Atten: 10 dB

Ref 0.00 dBm

T —

Center 2.4020000 GHz

#Res BW 3.0 kHz #VBW 10 kHz

BLE(GFSK-1M)
Channel 0: 2402MHz

ALIGN AUTO 03:41:38 PM Mar 03, 2023
Avg Type: Log-Pwr
Avg|Hold:>100/100

Mkr1 2.402 007 5 GHz
-14.364 dBm

S
|

i M, |
"
|

|

|

1

Span 1.500 MHz
Sweep 158.2 ms (1001 pts)

STATUS

Péwer Spectral Density

Test Model

BLE(GFSK-1M)

Channel 19: 2440MHz

Agilent Spectrum Analyzer - Swept SA
i RL i 50 | SENSE:IN

Marker 1 2.44000000 GHz : '
PNO: Wide L, 119:FreeRun
IFGain:Low Atten: 10 dB

Ref 0.00 dBm

Center 2.4400000 GHz

#Res BW 3.0 kHz #VBW 10 kHz

ALIGNAUTC
Avg Type: Log-Pwr
Avg|Hold=>100/100

M Peak Search

NextPeak

Mkr1 2.440 007 S GHz
-14.340 dBm

Next Pk Right
J—

Next Pk Left

Span 1.500 MHz
Sweep 158.2ms (1001 pts)

Address: No. 11, Wu Song Road,
DongchengDistrict,Dongguan,

Guangdong Province, China 5623117

Tel: 86-769-22607797
Fax: 86-769-22607907
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Power Spectral Density

Test Model

BLE(GFSK-1M)

Channel 39: 2480MHz

Agilent Spectrum Analyzer - Swept SA

RL F 50Q A SEMSE!INT

Marker 1 2.480007500000 GHz ‘
PNO: Wide () 11ig:Free Run

IFGain:Low Atten: 10 dB

Ref 0.00 dBm

Center 2.4800000 GHz

#Res BW 3.0 kHz #VBW 10 kHz

ALIGN AUTO
Avg Type: Log-Pwr
Avg|Held:> 1001100

03:45:50 PM Mar 03, 2023

Peak Search

Mkr1 2.480 007 5 GHz
-14.512 dBm

Next Pk Right

Next Pk Left

Marker Deita

" Span 1.500 MHz
Sweep 158.2 ms (1001 pts)

STATUS

Address: No. 11, Wu Song Road,
DongchengDistrict,Dongguan,

Guangdong Province, China 5623117

Tel: 86-769-22607797
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Power Spectral Density
Test Model BLE(GFSK-2M)
Channel 0: 2402MHz

Agilent Spectrum Analyzer - Swept SA
|l RL f 50 £ 3 SENSE!NT ALIGN AUTC 03:50:01 PM
Marker 1 2.401988000000 GHz Avg Type: Log-Pwr
PNO: Wide L, 1rg:FreeRun Avg|Hold:>100/100
g S
IFGain:Low Atten: 10 dB

Mkr1 2.401 988 0 GHz

Ref 0.00 dBm -16.030 dBm

w
|

_l

|
.

|

Cenier 2.4020000 GHz . Span 1.500 MHz

#Res BW 3.0 kHz #VBW 10 kHz Sweep 158.2 ms (1001 pts)|.

STATUS

SLG-CPC Testlaboratory

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

P(;wer Spectral Density
Test Model BLE(GFSK-2M)

Channel 19: 2440MHz

NSE INT ALIGNAUT 03:49:01 PM Mar
Avg Type: Log-Pwr TRACE |
PNO: Wide () Trig: Free Run Avg|Hold:>100/100 T
IFGain:Low Atten: 10 dB

Mkr1 2.439 988 0 GHz
-15.974 dBm

Center 2.4400000 GHz Span 1.500 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 158.2 ms (1001 pts)

STATUS

Peak Search

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—RefLvl

Address: No. 11, Wu Song Road, Tel: 86-769-22607797
DongchengDistrict,Dongguan, Fax: 86-769-22607907
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Power Spectral Density
Test Model BLE(GFSK-2M)
Channel 39: 2480MHz
Agilent Spectrum Analyzer - Swept SA

i HE SENSE!INT ALIGN AUTC 03:47:44 MM,

12. ; 80000 Avg Type:feg-Pim'r
marker | 2A7EL8 SIObIN OWide e Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 10 dB

Peak Search

Mkr1 2.479 988 0 GHz NextPeak
Ref 0.00 dBm -16.274 dBm f—

| Next PKRight
(B

Next Pk Left

Center 2.4800000 GHz } i "~ Span 1.500 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 158.2 ms (1001 pts)

STATUS

Address: No. 11, Wu Song Road, Tel: 86-769-22607797
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7.4 UNWANTED EMISSIONS IN NON-RESTRICTED FREQUENCY BANDS
7.41 Applicable Standard

According to FCC Part 15.247(d) and KDB 558074 D01 15.247 Meas Guidance v05r02

7.4.2 Conformance Limit

According to FCC Part 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.

7.4.3 Test Configuration

Test according to clause 6.1 radio frequency test setup 1

7.4.4 Test Procedure

The transmitter output (antenna port) was connected to the spectrum analyzer

B Reference level measurement

Establish a reference level by using the following procedure:

Set instrument center frequency to DTS channel center frequency.

Set the span to = 1.5 times the DTS bandwidth.

Set the RBW = 100 kHz.

Set the VBW 2= 3 x RBW.

Set Detector = peak.

Set Sweep time = auto couple.

Set Trace mode = max hold.

Allow trace to fully stabilize.

Use the peak marker function to determine the maximum PSD level.

Note that the channel found to contain the maximum PSD level can be used to establish the
reference level.

B Emission level measurement

Set the center frequency and span to encompass frequency range to be measured.

Set the RBW = 100 kHz.

Set the VBW =300 kHz.

Set 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.

Ensure that the amplitude of all unwanted emissions outside of the authorized frequency band
(excluding restricted frequency bands) are attenuated by at least the minimum requirements .
Report the three highest emissions relative to the limit.

7.4.5 Test Results

Temperature: 26° C
Relative Humidity: || 54%
ATM Pressure: 1011 mbar
Address: No. 11, Wu Song Road, Tel: 86-769-22607797
DongchengDistrict,Dongguan, Fax: 86-769-22607907

Guangdong Province, China 523117 http.//www.cpcteam.com
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Band edge
Test Model BLE(GFSK-1M)

Channel 0: 2402MHz

Mkr1 2.401 97 GHz
Ref 20.00 dBm 3.549 dBm

Start 2.30000 GHz Stop 2.41000 GHz

#VBW 300 kHz Sweep 10.53 ms (1001 pts)
MKF! MODE| TRC SCL FUNCTIOMN FUNCTION WIDTH FUMCTION YALUE ~
1 --ll——
2 EE——
3 I R R
g---__———
[
6
7
8
o I I A
10 I
.. | ! ] 7 1 N
£ >
Band edge
Test Model BLE(GFSK-1M)

Channel 39: 2480MHz

Ref 20.00 dBm

%1

Stop 2.55000 GHz
#VBW 300 kHz Sweep 7.667 ms (1001 pts)

MER MODE| TRC SCL FUNCTION FUNETIDNW’IDTH FUN‘,T IONVALUE

1ﬂ- 248000GH2 3416dBm
IIIIE 2.488 32 GHz 56.950 dBm ———
I ) A

Address: No. 11, Wu Song Road, Tel: 86-769-22607797
DongchengDistrict,Dongguan, Fax: 86-769-22607907
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Test Model: MK13A

Band edge
Test Model BLE(GFSK-2M)

Channel 0: 2402MHz

Mkr3 2.399 99 GHz
-29.136 dBm

#VBW 300 kHz

| MKR MODE TRC SCL FUNCTION | FLNCTION WIDTH FUN\,TIDNVALUE ~

1-- 2401 97 GHz 3541 dBm

2 K 239361 GHz 54,076 dBm —

3-- 2,399 99 GHz 29.136 dBm I
]

=0V~ A

s

.
v

Band edge
Test Model BLE(GFSK-2M)
Channel 39: 2480MHz
Mkr3 2.484 48 GHz
Ref 20.00 dBm ) -51.242 dBm

IStart 2.47000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 7.667 ms (1001 pts)
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Test Model: MK13B
Band edge
BLE(GFSK-1M)
Channel 0: 2402MHz

Test Model

Mkr1 2.401 97 GHz

Ref 10.00 dBm 3.404 dBm
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Stop 2.41000 GHz

#VBW 300 kHz Sweep 10.53 ms (1001 pts)

|
N Ot
|

SLG-CPC Testlaboratory

MKR MODE| TRC SCL
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Band edge
BLE(GFSK-1M)
Channel 39: 2480MHz

Mkr1 2.480 00 GHz
3.250 dBm

Stop 2.55000 GHz
#VBW 300 kHz Sweep 7.667 ms (1001 pts)
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Test Model: MK13B
Band edge
BLE(GFSK-2M)
Channel 0: 2402MHz

Test Model

Mkr1 2.401 97 GHz
3.370 dBm

Ref 10.00 dBm

H
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Stop 2.41000 GHz

#VBW 300 kHz Sweep 10.53 ms (1001 pts)

MKR MODE TRC SCL FUNCTION
1 --_
2 -Illl___
&l F [1[f[ = 236996GHz| 62374dBm| | | 0@ ]

FUNCTION WIDTH

FUN‘,T IONVALUE

DO~

Band edge
BLE(GFSK-2M)
Channel 39: 2480MHz

#VBW 300 kHz

| MKR MODE TRC SCL FUNCTION | FUNCTION WIDTH FUNCTIONVALUE A

|75 ---——_
WA F [1f] 248200GHz[ 27662dBm| | | |
&l F [1(f]  248704GHz[ 64434dBm| [ | |
ey rr - r ]
g [ | [ ] |
7

Address: No. 11, Wu Song Road,
DongchengDistrict,Dongguan,

Guangdong Province, China 5623117

Tel: 86-769-22607797
Fax: 86-769-22607907

http.//www.cpcteam.com



http://www.cpcteam.com

|
O ez e
90112-23-72-23-PP001 Page 39 of 63 | SLG-CPC Testlaboratory

Test Model: MK13A
Unwanted Emissions in non-restricted frequency bands
Test Model BLE(GFSK-1M)
Channel 0: 2402MHz

Mkr1 2.412 GHz
Ref 10.00 dBm 3.397 dBm

. Jyuh,

| . | | . | BT
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Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.530 s (1001 pts)
Unwanted Emissions in non-restricted frequency bands
Test Model BLE(GFSK-1M)
Channel 19: 2440MHz

Mkr2 4.874 GHz
Ref 10.00 d_Bm -45.512 dBm
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Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.530 s (1001 pts)
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Unwanted Emissions In Non-Restricted Frequency Bands
Test Model BLE(GFSK-1M)
Channel 39: 2480MHz

Mkr2 4.953 GHz

Ref 10.00 dBm

Y

_LP'.‘I-L‘-; n ’WWALN\{,

Start 30 MHz ' Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.530 s (1001 pts)
Unwanted Emissions in non-restricted frequency bands
Test Model BLE(GFSK-2M)

Channel 0: 2402MHz

MKkr3 4.795 GHz
Ref 10.00 dEm -45.318 dBm

Start 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.530 s (1001 pts)
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Unwanted Emissions in non-restricted frequency bands
Test Model BLE(GFSK-2M)
Channel 19: 2440MHz

Mkr1 4.874 GHz
Ref 10.00 dBm -45.745 dBm

X2

Stop 26.50 GHz
#VBW 300 kHz Sweep 2.530 s (1001 pts)
Unwanted Emissions in non-restricted frequency bands
Test Model BLE(GFSK-2M)
Channel 39: 2480MHz

Mkr1 4.953 GHz
Ref 10.00 dBm 44, 529 dBm

N
.

N

. |

X r

:

A
J'N ﬂh"‘"’ M

I J
MM\J"\"-:\ Nl""?\f"h’“ﬂw ;WW“%&HM% pe

Start 30 MHz ' ~ Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.530 s (1001 pts)
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Test Model: MK13B
Unwanted Emissions in non-restricted frequency bands
Test Model BLE(GFSK-1M)
Channel 0: 2402MHz

Mkr3 9.612 GHz
Ref 10.00 dBm -57.457 dBm
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Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.530's (1001 pts)

Unwanted Emissions in non-restricted frequency bands
Test Model BLE(GFSK-1M)
Channel 19: 2440MHz

MKr3 7.309 GHz
Ref 10.00 dBm -5?,044 dBm
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Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.530 s (1001 pts)
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Unwanted Emissions In Non-Restricted Frequency Bands
Test Model BLE(GFSK-1M)
Channel 39: 2480MHz

Mkr3 7.442 GHz
Ref 10.00 (!Bm -57. 5 6 dBm

_w}‘" e i
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Start 30 MHz ' Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.530 s (1001 pts)

Unwanted Emissions in non-restricted frequency bands
Test Model BLE(GFSK-2M)
Channel 0: 2402MHz

Mkr3 9.612 GHz
Ref 10.00 dBm -57. 442 dBm
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Start 30 MHz  Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.530 s (1001 pts)
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Unwanted Emissions in non-restricted frequency bands
Test Model BLE(GFSK-2M)
Channel 19: 2440MHz

Mkr3 9.771 GHz
Ref 10.00 dBm -58.541 dBm
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start30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.530 s (1001 pts)

L_;

Unwanted Emissions in non-restricted freuency bands
Test Model BLE(GFSK-2M)
Channel 39: 2480MHz

MKr3 7.442 GHz
Ref 10.00 dBm -57.835 dBm
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Start 30 MHz ' ] ' Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 KHz Sweep 2.530 s (1001 pts)
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7.5 RADIATED SPURIOUS EMISSION
7.51  Applicable Standard

According to FCC Part 15.247(d) and 15.209 and KDB 558074 D01 15.247 Meas Guidance v05r02
7.5.2 Conformance Limit
According to FCC Part 15.247(d): 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)).
According to FCC Part15.205, Restricted bands

MHz MHz MHz GHz
0.090-0.110 16.42-16.423 399.9-410 4.5-5.15
10.495-0.505 16.69475-16.69525 608-614 5.35-5.46

2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4.125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17725-4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.20725-4.20775 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400 (2)
13.36-13.41

According to FCC Part15.205, the level of any transmitter spurious emission in Restricted bands shall
not exceed the level of the emission specified in the following table

Restricted Field Strength (uV/m) Field Strength Measurement
Frequency(MHz) (dBuVv/m) Distance
0.009-0.490 2400/F(KHz) 20 log (uV/m) 300
0.490-1.705 2400/F(KHz) 20 log (uV/m) 30
1.705-30 30 29.5 30
30-88 100 40 3
88-216 150 43.5 3
216-960 200 46 3
Above 960 500 54 3

7.5.3 Test Configuration

Test according to clause 7.2 radio frequency test setup 2

7.5.4 Test Procedure

This test is required for any spurious emission that falls in a Restricted Band, as defined in Section
15.205. It must be performed with the highest gain of each type of antenna proposed for use with the
EUT. Use the following spectrum analyzer settings:

The EUT was placed on a turn table which is 0.8m above ground plane.

Maximum procedure was performed on the highest emissions to ensure EUT compliance.

Span = wide enough to fully capture the emission being measured

RBW = 1 MHz for f > 1 GHz(1GHz to 25GHz), 100 kHz for f < 1 GHz(30MHz to 1GHz)

VBW > RBW

Sweep = auto

Detector function = peak

Trace = max hold

Follow the guidelines in ANSI C63.10-2013 with respect to maximizing the emission by rotating the EUT,
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measuring the emission while the EUT is situated in three orthogonal planes (if appropriate), adjusting
the measurement antenna height and polarization, etc. A pre-amp and a high pass filter are required
for this test, in order to provide the measuring system with sufficient sensitivity. Allow the trace to
stabilize. The peak reading of the emission, after being corrected by the antenna factor, cable loss, pre-
amp gain, etc., is the peak field strength, which must comply with the limit specified in Section 15.35(b).
Submit this data.
Now set the VBW to 10 Hz, while maintaining all of the other instrument settings. This peak level, once
corrected, must comply with the limit specified in Section 15.209. If the dwell time per channel of the
hopping signal is less than 100 ms, then the reading obtained with the 10 Hz VBW may be further
adjusted by a “duty cycle correction factor”, derived from 20log(dwell time/100 ms), in an effort to

demonstrate compliance with the 15.209 limit. Submit this data.

Repeat above procedures until all frequency measured was complete.

7.5.5 Test Results

Temperature: 26°C
Relative Humidity: 54%
ATM Pressure: 1011 mbar

B Spurious Emission below 30MHz (9KHz to 30MHz)

Freq.
(MHz)

Ant.Pol.
H/V

PK

Emission
Level(dBuV/m)

AV

Limit 3m(dBuV/m)

PK

AV

PK

Over(dB)

AV

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
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B Spurious Emission Above 1GHz (1GHz to 25GHz)

BLE mode have been tested, and the worst result was report as below:

Test Model: MK13A

|
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Test mode: BLE(GFSK-2M) Frequency: Channel 0: 2402MHz
Meter Emission Ant. Pol.
Frequency | Reading Factor Level Limits Over Detector —

(MHz) (dBuV) (dB) (dBuV/m) | (dBuV/m) (dB) Type

4662 58.41 -4.03 54.38 74 19.62 peak H
4662 42.15 -4.03 38.12 54 15.88 AVG H
6588 56.32 1.66 54.66 74 19.34 peak H
6588 49.88 1.66 48.22 54 5.78 AVG H
4662 63.45 -4.03 59.42 74 14.58 peak \
4662 50.06 -4.03 46.03 54 7.97 AVG V
6588 55.20 1.66 53.54 74 20.46 peak \
6588 46.80 1.66 45.14 54 8.86 AVG \

Test mode: BLE(GFSK-2M) Frequency: Channel 19: 2440MHz
Meter Emission Ant. Pol.
Frequency | Reading Factor Level Limits Over Detector

(MHz) (dBuV) (dB) (dBuV/m) [ (dBpV/m) (dB) Type HIV
6980 60.15 -4.03 56.12 74 17.88 peak H
6980 45.69 -4.03 41.66 54 12.34 AVG H
7520 54.33 1.66 52.67 74 21.33 peak H
7520 50.14 1.66 48.48 54 5.562 AVG H
6980 60.06 -4.03 56.03 74 17.97 peak \
6980 52.37 -4.03 48.34 54 5.66 AVG \Y
7520 54.12 1.66 52.46 74 21.54 peak V
7520 44.90 1.66 43.24 54 10.76 AVG \Y
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Test mode: BLE(GFSK-2M) Frequency: Channel 39: 2480MHz
Meter Emission Ant. Pol.
Frequency | Reading Factor Level Limits Over Detector
(MHz) (dBuV) (dB) | (dBpV/m) | (dBpVv/m) |  (dB) Type HV
7560 59.1 -4.26 54.84 74 19.16 peak H
7560 48.64 -4.26 44.38 54 9.62 AVG H
8220 52.22 1.18 51.04 74 22.96 peak H
8220 48.32 1.18 47.14 54 6.86 AVG H
7560 58.78 -4.26 54.52 74 19.48 peak V
7560 48.78 -4.26 44.52 54 9.48 AVG V
8220 52.13 1.18 50.95 74 23.05 peak V
8220 46.88 1.18 45.7 54 8.3 AVG V

Tel: 86-769-22607797
Fax: 86-769-22607907
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Test Model: MK13B
Test mode: BLE(GFSK-2M) Frequency: Channel 0: 2402MHz
Meter Emission Ant. Pol.
Frequency | Reading Factor Level Limits Over Detector —
(MHZz) (dBuV) (dB) (dBuV/m) | (dBuV/m) (dB) Type
4792.96 57.6 -4.03 53.57 74 20.43 peak H
7217.8 49.3 -4.03 45.27 54 8.73 AVG H
14610.57 50.1 1.66 48.44 74 25.56 peak H
4818.21 55.3 -4.03 51.27 74 22.73 peak \Y
7191.36 46.9 -4.03 42.87 54 11.13 AVG \
12341.03 53.00 1.66 51.34 74 22.66 peak V
Test mode: BLE(GFSK-2M) Frequency: Channel 19: 2440MHz
Meter Emission Ant. Pol.
Frequency | Reading Factor Level Limits Over Detector
(MHz) (dBpV) (dB) | (dBuv/im) | (dBpv/im) |  (dB) Type HIV
4757.48 62.3 -4.03 58.27 74 15.73 peak H
7242.41 47.5 -4.03 43.47 54 10.53 AVG H
12339.41 51.1 1.66 49.44 74 24.56 peak H
4836.1 62.9 -4.03 58.87 74 15.13 peak \Y
7221.04 50.1 -4.03 46.07 54 7.93 AVG \Y
14453.81 53.7 1.66 52.04 74 21.96 peak V
Address: No. 11, Wu Song Road, Tel: 86-769-22607797
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Test mode: BLE(GFSK-2M) Frequency: Channel 39: 2480MHz
Meter Emission Ant. Pol.
Frequency | Reading Factor Level Limits Over Detector
(MHz) (dBuV) (dB) | (dBpV/m) | (dBpVv/m) |  (dB) Type HV
4777.34 61.5 -4.26 57.24 74 16.76 peak H
7179.25 47.1 -4.26 42.84 54 11.16 AVG H
12346.12 50.6 1.18 49.42 74 24.58 peak H
4813.79 55.4 -4.26 51.14 74 22.86 peak \Y
7178.44 43.2 -4.26 38.94 54 15.06 AVG V
14786.4 51.1 1.18 49.92 74 24.08 peak V
Remark:

1) The field strength is calculated by adding the Antenna Factor, Cable Factor & Preamplifier. The basic
equation with a sample calculation is as follows:
Final Test Level =Receiver Reading + Antenna Factor + Cable Factor — Preamplifier Factor
2) Scan from 9kHz to 25GHz, The disturbance above 13GHz and below 30MHz was very low, and the
above harmonics were the highest point could be found when testing, so only the above harmonics

had been displayed. The amplitude of spurious emissions from the radiator which are attenuated
more than 20dB below the limit need not be reported.
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B Spurious Emission in Restricted Band 2350-2410MHz and 2470-2500MHz
BLE mode have been tested, and the worst result was report as below:

Test Model: MK13A

Test mode: BLE 2402MHz | Test channel: Lowest Polarization Horizontal

(GFSK- 2M)
B6.9 dBuV/m

M
v FEO Clazs B 3W EL] i
67 \
57 FUC Clase B 3W Raaation &
)
2

a7
B MW%H.‘.hﬂMﬁM .-,.J.- Mo ......JMWW " '|Wmd'|"‘**;w }l [
P .| I i wlﬁ

[ TR ) O MO — — oyt b Miave
16.9 | :

2350000 2356.00 236200  2368.00  2374.00  [MHz) 2386.00 239200  2398.00  2404.00  2410.00

Frequency | Factor | Reading | Level Limit |Margin

No. | " MHz)  |(@Buvim)| (dBuv) |(dBuvim) [aBuvim)| (aB) [Poect™ [M: | Reman
1 2396.980 -7.65 58.89 51.34 7400 |-22.66| peak
2 2394.040 -7.55 5567 4812 T4.00 |-25.88| peak
3 2394.100 -7.55 49 51 4196 5400 |1204] AVG | *
4 2397.040 -7.55 47 57 4002 54.00 |-13.88| AVG
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Test mode: BLE 2402MHz | Test channel: Lowest Polarization Vertical
(GFSK- 2M)
86.9 dBuV¥/m
?7 | FLLULE HD?"FIIEI;ﬁj!
I
67
57 1 FOC Clasr B39 H.'uﬂi:.lrrur;ﬁ'l gikHevE TG !\ "
A7 ‘
=T 8 ! peak
e TV TL ST P Tt .
|
27 -
Mw‘_""'"——ﬁ_,_...l\)lﬁw—-———u-l—‘l | e MR E e | AVE
16.9 r
2350.000  2356,00 2362.00 2368.00 237400 [MHz]) 2386.00 2392.00 2398.00 2404,00 2410,00
Frequency | Factor | Reading | Lewvel Limit [Margin
No. | " MHz) |(@Buvim)| (@Buv) |(dBuvim) |(dBuvim)| (dB) |Detecter [MK- | Remad
1 2396.980 -7.55 B62.70 55.15 74.00 |-18.85| peak
2 2387.340 -7.55 5074 43.19 5400 |-10.81| AVG | *

Address: No. 11, Wu Song Road,
DongchengDistrict,Dongguan,

Guangdong Province, China 523117

Tel: 86-769-22607797
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Test mode: BLE 2480MHz | Test channel: Highest | Polarization Vertical
(GFSK- 2M)
86.9 dBuV/m
i FEC €l Bl At 1G]]
&7
67 FOC Class B 3W Aadiation mygiahaee IF:]E
3
a7
37 .
. " 1 ) pea
27 - | | %l |
MMMJ'" LI 'J"I(ltqa_wlw_.lp_w—ﬂ"wmmlwﬁmAvﬁ
16.9
2470.000 247300  2476.00 247900 248200  [MHz] ZABE.00  2491.00  2494.00  2487.00  2500.00
Frequency | Factor | Reading | Level Limit |Margin
NO. | " MHzy  |(@Buvim)| (@Buv) |(aBuvim) [(dBuvim)| (aB) |Petect |MK- | Reman
1 2483.850 -7.30 42 37 35.07 54.00 |-18.93| AVG
2 2483.830 -7.30 56 41 4911 7400 |-24.89| peak
3 2485.270 -7.30 57.81 50.51 74.00 |-23.49| peak
4 2485.330 -7.30 4625 38.95 54.00 |-15.05] AVG | *
Address: No. 11, Wu Song Road, Tel: 86-769-22607797

DongchengDistrict,Dongguan, Fax: 86-769-22607907
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Test mode: BLE
(GFSK- 2M)

2480MHz

Test channel:

Highest

Polarization Horizontal

B6.9

dBuV/m

FCO Clavs B 3H Hadistion PeskiAbove 1G]]

67
57 FOC Class B 38 Radiation AYO(ABGvE 16]
47
7
peak
27
AVG
16.9 _
2470000 2473.00  2476.00  2479.00 248200  [MHz) 2486.00  2491.00  2494.00  2497.00  2500.00
Freguency | Factor | Reading | Level Limit [Margin
No. | " \bz)  |(@Buvim)| (@Buv) |(dBuvim) |(aBuvim)| (aB) |Detecto |MK- | Reman
1 2486.140 -7.29 54.18 465.89 T4.00 |-27.11| peak
2 2487.490 -7.29 5415 46 86 T4.00 |-27.14| peak
3 2486.140 -7.29 46.15 38.86 54.00 |-15.14| AVG | *
4 2487.520 -7.29 4014 3285 54.00 |-21.15| AVG

Address: No. 11, Wu Song Road,
DongchengDistrict,Dongguan,

Guangdong Province, China 523117

Tel: 86-769-22607797
Fax: 86-769-22607907
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Test Model: MK13B
Test mode: BLE 2402MHz | Test channel: Lowest Polarization Horizontal
(GFSK- 2M)
869  dBuV/m

77 FLu

67 |

57 1 i 1 FOCClass B3N Radation &

]

16.9

2350.000 235600 2362.00 7366.00 2374.00 [MHz) 238600 2£392.00 2358.00 240400 2410.00

a7

37

27

|
|
et SN T . dmaﬂ.llhltu.!n\-«h“n-mﬂ_m B pl

No Frequency | Factor | Reading | Level Limit [Margin
: (MHz) (dBuV/m)| (dBuVY) [(dBuV/m) |(dBuVim)| (dB)

1 2396.980 -7.55 58.51 51.96 7400 |(-22.04| peak
2 2396.860 -7.55 50.07 4252 54.00 (-11.48] AVG | *

Datactar | MK, Reamark

Address: No. 11, Wu Song Road, Tel: 86-769-22607797
DongchengDistrict,Dongguan, Fax: 86-769-22607907
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Test mode: BLE
?ZFZ?(-%M) 2402MHz | Testchannel: | Lowest | Polarization | Vertical
859  dBuV/m
& Fee L.m—an-nmmmmp@,
'

67 i
|

|

57 1 1 FOC Chass B39 H.uiialiru#,-‘\ L 5]

. G T

h
1
L e
e ™ ._._._u[!' ’L SRR S - B R

16.9 |
2350000 235600 236200 236800 237400  [MHz) 730600 239200 239800 240400  Z410.00

27

AVG

No Frequency | Factor | Reading | Level Limit  [Margin

(MHz)  |(dBuvim)| (@Buv) [(dBuvim)|(dBuvim)| (dB) |Pte=™ [ | Reme™

1 2396.740 -7.55 6328 5573 74.00 |-18.27| peak

2 2386.800 -7.55 5402 46 .47 54.00 |-7.53) AVG | *

Address: No. 11, Wu Song Road, Tel: 86-769-22607797
DongchengDistrict,Dongguan, Fax: 86-769-22607907

Guangdong Province, China 523117 http.//www.cpcteam.com
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_a

Test mode: BLE

(GFSK- 2M) 2480MHz | Test channel: Highest | Polarization Vertical
BE.9 dBuV/m
77 / g ,\k FEE Class B34 -fradiation Peakibove 16]——|
67 /| L
||I :I.
/ L
57 i /'f [ l‘l'\ﬂ § 5 Fl";r ClaEs B 3M Radiation AYgiaGeve TE]

-0

E
Ei

g MW“?]‘- ¢

16.9

2470000 247300 247600 247900 248200  [MHa) 746600 249100 249400 249700 2500.00
No- | by |(amovim)| @By |(amurim|camuim| (a8 |+ 4| Rome
1 2483.500 -7.30 58.12 50.82 74.00 |-23.18| peak
2 2483.620 -7.30 4528 37.98 54.00 |-16.02| AVG
3 2485.960 -7.29 48.26 4097 54.00 |-13.03] AVG | *
4 2486.920 -7.29 44 54 3725 54.00 |-16.75| AVG
5 2485.930 -7.29 61.83 54 .54 74.00 |-19.46| peak
6 2486.950 -7.29 61.42 54.13 74.00 |-19.87| peak

Address: No. 11, Wu Song Road,
DongchengDistrict,Dongguan,

Guangdong Province, China 523117

Tel: 86-769-22607797
Fax: 86-769-22607907
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Test mode: BLE 2480MHz | Test channel: Highest | Polarization Horizontal
(GFSK- 2M)
i | dBu¥/m
7 17 -\\1 m;; Elass 8 3M fatiation Pedk(Above 16]
B\
B7 In"li I'\
| |
f \
0 | ! I II!;L‘ 2 3 'ngl_. Class B 3M Radaton AyalAbove TR

[ %Wf\
4 i j : '\1\ j

ETd A : M
I |

| peak

.

Ll T T _—

w“ﬂ“q-&‘h.-———.—aﬂ—h——mﬁw

16.9
2470.000 247300 2476.00 2479.00 2452.00 [MHz) 2488.00 2431.00 243400 2497 .00 250000
Frequency | Factor | Reading | Level Limit |Margin
No. | " MHz)  |(@Buvim)| (dBuV) |(dBuvim) [(dBuvim) | (dB) [DPetecte |MK- | Reman
1 2483650 | -7.30 | 4524 | 3794 | 5400 |-16.06] AVG
2 | 2483860 | -7.30 | 5992 | 5262 | 7400 [-21.38] peak
3 | 2484520 | -730 | 6065 | 5335 | 74.00 |-20.65| peak
4 | 2484550 | -7.30 | 4770 | 4040 | 5400 [-1360] AVG | *
Address: No. 11, Wu Song Road, Tel: 86-769-22607797

DongchengDistrict,Dongguan, Fax: 86-769-22607907
Guangdong Province, China 523117 http.//www.cpcteam.com
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B Spurious Emission below 1GHz (30MHz to 1GHz)
B Only the worst numbers are in the report

Test Model: MK13B
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Test mode: BLE 2402MHz | Test channel: Highest | Polarization Horizontal
(GFSK- 2M)
B0.O dBu¥/m

70
&0 | | 1
FOC PART 158 3M Radiatio
50 L aepin -R_HR [
. I IR
| IWM‘M
30 . ||J.m‘ £ i

10

0.0
30,000 60,000 80,000 CLE] 300,000 500,000 000.0
. e
No. Fr?!?ﬂir;w (dgﬁ;;} Ffﬁgﬂ'\?? (dléi:feflrn} {dé:::}}tm) M{ng;n ihoeicc | il W 71
1 167.8241 9.58 26562 35.10 4350 | -8.40 QP
2 180.0164 10.10 2240 32.50 43.50 |-11.00f QP
3 191.7450 10.61 2789 38.50 4350 | -500| QP '
4 204.2376 11147 2693 38.10 4350 | -540| QP |
5 216.0238 11.78 2822 40.00 46.00 | -6.00| QP
6 239.9873 13.01 2069 33.70 46.00 |-12.30| QP

Address: No. 11, Wu Song Road,
DongchengDistrict,Dongguan,

Guangdong Province, China 523117

Tel: 86-769-22607797
Fax: 86-769-22607907
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Test mode: BLE 2402MHz | Test channel: Highest | Polarization Vertical
(GFSK- 2M)
800 dBuV/m
70
60

FOC PART 158 3M Radiation

50 4 ! ! | | i | {Maspin -F IR

| 1 [
- LT Rl
30 | 2l 4 PR MMM

30.000 BDUII 30.000 [MHz] 300.000 600000 1000.0

e, Frmlij-elzr;w (d;::ﬁ:;} Tﬁéﬂiﬂ? (uléi:feflmy (ué::\[}:rtm} M(ZE;:H Rt [ | e
1 167.8241 .58 17.02 2660 43.50 |-16.90| QP
2 191.7450 1061 1749 2810 43.50 |-15.40| QP "
3 204.2376 | 1117 | 1513 | 2630 | 43.50 |-17.20| QP
4 216.0238 | 1178 | 1672 | 2850 | 46.00 |-17.50| QP
5 263.8180 13.74 13.56 27.30 46.00 |-18.70| QP
6 239.9873 13.01 12.39 2540 46.00 |-20.60| QP
Address: No. 11, Wu Song Road, Tel: 86-769-22607797

DongchengDistrict,Dongguan, Fax: 86-769-22607907
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Test mode: BLE 2402MHz | Test channel: Highest | Polarization Horizontal
(GFSK- 2M)
80.0 dBuV/m
70
FOC PART (158 3M Radiatio

50 I Masgin -Ff HR l-

i _

“ | il

. | e

30 A _

20 WWWM”“\«.*
10
0o |
30.000 £0.000 30.000 [MHz] 300,000 &00.000 1000.0
Frequency Factor | Reading | Level Limit |Margin
No. | " MHz)  |(@Buvim)| @BuV) |(dBuvim) |(@Buvim)| (dB) [Peecte | MK | Reman
1 96.0985 12.49 10.01 22.50 43.50 |-21.00| QP
2 167.8242 9.58 18.02 2760 43.50 |-15.80| QP
3 216.0239 1178 2292 3470 46.00 |-11.30| QP .
4 263.8190 13.74 20.16 3390 46.00 |-12.10| QP
7 185.7882 10.35 15665 26.00 43.50 |-17.50| QP
5] 432.5456 17 46 15.74 3320 46.00 |-12.80| QP
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Test mode: BLE 2402MHz | Test channel: Highest | Polarization Vertical
(GFSK- 2M)

80.0 dBuV/m

70

60 | |

FOC PART 158 3W Radiation
&0 | Maugpln -f IR |-
- 1
et

30

20

m

u'“ | |

30.000 £0.000 90.000 [MHz) 300.000 600.000 1000.0
Frequency | Factor | Reading | Level Limit [Margin

No. | " MHz)  |(@Buvim)| (@Buv) [(dBuvim) |(@Buvim)| (aB) |Petect™ MK | Rema

1 103.4419 12.87 7.13 20.00 43.50 |-2350] QP

2 263.8190 13.74 13.06 26.80 46.00 |-19.20] QP

3 344 3854 1543 13.07 28.50 46.00 |-17.50| QP

4 366.8231 15.82 19.48 35.30 46.00 |-10.70| QP *

5 399.0300 16.33 13.77 30.10 4B6.00 |-15.80| QP

5] 467 .2348 18.76 11.44 3020 46.00 |-15.80| QP
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7.6 ANTENNA APPLICATION

7.6.1 Antenna Requirement

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

FCC CRF Part 15.203 elec_trical connecto_r is prohibiteq. This requirement does not _apply to
carrier current devices or to devices operated under the provisions of
§15.211, §15.213, §15.217, §15.219, or §15.221. Further, this
requirement does not apply to intentional radiators that must be
professionally installed, such as perimeter protection systems and some
field disturbance sensors, or to other intentional radiators which, in
accordance with §15.31(d), must be measured at the installation site.
However, the installer shall be responsible for ensuring that the proper
antenna is employed so that the limits in this part are not exceeded.

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.

7.6.2 Result

PASS.

The MK13A only has a PCB antenna and the antenna gain is -0.09dBi.
The MK13B has a u.FL connector and requires an external 2.4Ghz FPC antenna. and the Max antenna
gain is 4.21dBi.

Note: X Antenna use a permanently attached antenna which is not replaceable.(For MK13A)
<]  Using the unique antenna connector with external fpc antenna.(For MK13B)
[ ] Not using a standard antenna jack or electrical connector for antenna replacement
[] The antenna has to be professionally installed (please provide method of installation)

hich in accordance to section 15.203, please refer to the internal photos.

Address: No. 11, Wu Song Road, Tel: 86-769-22607797
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