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1. General Information

1.1 EUT Description

Product Name Bluetooth module
Brand Name MediaWave
Model No. VT-RT6MB

1 Mbps: 2402 ~ 2480 MHz
2 Mbps: 2402 ~ 2480 MHz
1 Mbps: 40 Channels
2 Mbps: 40 Channels

Frequency Range

Channel Number

Type of Modulation GFSK

Antenna Information

Ant. Brand Name Model No. Type Gain (dBi)

0 MediaWave VT-RT6MB-ANT PCB 3.8

EUT Operational Condition
Testing Voltage AC 120V/60Hz

GFSK (1 Mbps/2 Mbps)

Working Frequency of Each Channel

Channel Frequency Channel Frequency Channel Frequency Channel Frequency
00 2402 MHz 10 2422 MHz 20 2442 MHz 30 2462 MHz
01 2404 MHz 11 2424 MHz 21 2444 MHz 31 2464 MHz
02 2406 MHz 12 2426 MHz 22 2446 MHz 32 2466 MHz
03 2408 MHz 13 2428 MHz 23 2448 MHz 33 2468 MHz
04 2410 MHz 14 2430 MHz 24 2450 MHz 34 2470 MHz
05 2412 MHz 15 2432 MHz 25 2452 MHz 35 2472 MHz
06 2414 MHz 16 2434 MHz 26 2454 MHz 36 2474 MHz
07 2416MHz 17 2436 MHz 27 2456 MHz 37 2476 MHz
08 2418 MHz 18 2438 MHz 28 2458 MHz 38 2478 MHz
09 2420 MHz 19 2440 MHz 29 2460 MHz 39 2480 MHz

Note:

1. Regards to the frequency band operation; the lowest - middle and highest frequency of channel were selected
to perform the test, and then shown on this report.
2. The above EUT information is declared by the manufacturer.
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1.2 Test Mode

DEKRA has verified the construction and function in typical operation. All the test modes were carried out with

the EUT in transmitting operation, which was shown in this test report and defined as follows:

Test Mode Mode 1: Transmit
Test ltems Test Mode Modulation Channel Result
AC Power Line Conducted Emission Mode 1 GFSK (2 Mbps) 39 Pass
GFSK (1 Mbps) 00/19/39 Pass
Maximum Conducted Output Power Mode 1
GFSK (2 Mbps) 00/19/39 Pass
Radiated Emission Below 1 GHz Mode 1 GFSK (2 Mbps) 39 Pass
GFSK (1 Mbps) 00/19/39 Pass
Radiated Emission Above 1 GHz Mode 1
GFSK (2 Mbps) 00/19/39 Pass
GFSK (1 Mbps) 00/19/39 Pass
Antenna Port Conducted Emission Mode 1
GFSK (2 Mbps) 00/19/39 Pass
GFSK (1 Mbps) 00/19/39 Pass
Radiated Emission Band Edge Mode 1
GFSK (2 Mbps) 00/19/39 Pass
GFSK (1 Mbps) 00/19/39 Pass
Occupied Bandwidth & DTS Bandwidth Mode 1
GFSK (2 Mbps) 00/19/39 Pass
GFSK (1 Mbps) 00/19/39 Pass
Maximum Power Spectral Density Mode 1
GFSK (2 Mbps) 00/19/39 Pass
Note:

1. Determining compliance shall be based on the results of the compliance measurement, not taking into
account measurement instrumentation uncertainty.

2. For radiated emission below 1 GHz and AC power line conducted emission have performed all modes of
operation were investigated and the worst-case emissions are reported.
3. The EUT was performed at X axis, Y axis and Z axis position for radiated emission and band edge tests.

The worst case was found at X axis, so the measurement will follow this same test configuration.

1.3 Comments and Remarks

The product specification and testing instructions for the EUT declared in the report are provided by the

manufacturer who will take all responsibilities for the accuracy.
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1.4 Tested System Details
The types for all equipment, plus descriptions of all cables used in the tested system.
Product Manufacturer Model No. Serial No.
1 | Fixture WaveShare FT232 USB UART Board (type A) N/A
Base Station R&S CMW500 150246
Power supply Topward 6303D 809497

1.5 Configuration of tested System
Connection Diagram
(C)
(&) Fixture
EUT
(B)
Base Station
Power supply
Signal Cable Type Signal cable Description
Signal Cable*3 Non-Shielded, 0.3m
B USB Cable*1 Shielded, 10m
DC Cable*2 Non-Shielded, 10m
1.6 EUT Operation of during Test
1 Setup the EUT and Base station as shown on.
2 Turn on the power of all equipment.
3 Configure test mode, test channel and data rate.
4 Keep the EUT and base station in TX mode.
5 Repeat the above procedure (3&4).
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1.7 Test Facility

Ambient conditions in the laboratory:

ltems Test Item Actually Tested by Test Date | Test Site
Temperature (°C) . o 23
. AC power Line Conducted Emission Getaz Yang | 2022/09/21 | HC-SR02
Humidity (%RH) 61
Temperature (°C) | Maximum Peak Conducted 22
Clemens Fang | 2022/09/21 | HC-SR12
Humidity (%RH) | Output Power 65
Temperature (°C) ) o 25 .
— Radiated Emission Cyril Chen | 2022/09/21 | HC-CB04
Humidity (%RH) 85
Temperature (°C) o 21
— Antenna Port Conducted Emission Clemens Fang | 2022/09/20 | HC-SR12
Humidity (%RH) 65
Temperature (°C) ) o 25 .
- Radiated Emission Band Edge Cyril Chen | 2022/09/21 | HC-CB04
Humidity (%RH) 85
Temperature (°C) | Occupied Bandwidth & 21
— ) Clemens Fang | 2022/09/20 | HC-SR12
Humidity (%RH) | DTS Bandwidth 65
Temperature (°C) 22
Maximum Power Spectral Density Clemens Fang | 2022/09/21 | HC-SR12
Humidity (%RH) 65

Note: Test site information refers to Laboratory Information.

Laboratory Information
USA : FCC Registration Number: TW3024

Canada : CAB identifier : TW3024

The address and introduction of DEKRA Testing and Certification Co., Ltd. laboratories can be founded in our

Web site: http://www.dekra.com.tw

If you have any comments, please don’t hesitate to contact us. Our test sites as below:

Test Laboratory DEKRA Testing and Certification Co., Ltd.

Address 1. No.372-2, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County
31061, Taiwan, R.O.C.

2. No.372, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County
31061, Taiwan, R.O.C.

Phone number 1. +886-3-582-8001

2. +886-3-582-8001
Fax number 1. +886-3-582-8958

2. +886-3-582-8958
Email address info.tw@dekra.com
Website http://www.dekra.com.tw

Note: Test site number for address 1 includes HC-SR02. Test site number for address 2 includes HC-CB02,
HC-CB03, HC-CB04, HC-SR10 and HC-SR12.
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1.8 List of Test Equipment

HC-SR02

Instrument Manufacturer Model No. Serial No. Cal. Date Next Cal. Date
Artificial Mains Network R&S ENV4200 848411/010 | 2021/12/27 |2022/12/26
EMI Test Receiver R&S ESR3 102608 2022/05/30 |2023/05/29
LISN R&S ENV216 100092 2022/04/29 | 2023/04/28
Coaxial Cable(9 m) Harbour RG-400 HC-SR02 2022/08/15 |2023/08/14
\évéiqeraiz?c;?:ri]oTester R&S CMW500 150246 2022/03/04 | 2023/03/03
DEKRA Testing System DEKRA Version 2.0 HC-SR02 N/A N/A
HC-SR12

Instrument Manufacturer Model No. Serial No. Cal. Date | Next Cal. Date
I\Hﬂigtgrsg‘jgﬁs:jtk Power | Anritsu ML2496A 1602004 2021/11/12 | 2022/11/11
Pulse Power Sensor Anritsu MA2411B 1531043 2021/11/12 | 2022/11/11
EXA Signal Analyzer Keysight N9010A MY51440132 |2022/01/07 |2023/01/06
Pulse Power Sensor Anritsu MA2411B 1531044 2021/11/12 | 2022/11/11
Power Meter Keysight 8990B MY51000248 | 2022/05/06 |2023/05/05
Power Sensor Keysight N1923A MY57240005 |2022/05/06 |2023/05/05
\évécglfgiz?caRt?:rioTester R&S CMW500 150246 2022/03/04 | 2023/03/03
iir?:l;'zgr”d Spectrum R&S FSVA40 101435 2022/05/30 | 2023/05/29
HC-CB04

Instrument Manufacturer Model No. Serial No. Cal. Date | Next Cal. Date
Signal Analyzer R&S FSVA40 101455 2021/10/22 | 2022/10/21
EXA Signal Analyzer Keysight N9010A MY51440132 | 2022/01/07 |2023/01/06
Trilog Broadband Antenna | Schwarzbeck VULB 9168 1209 2022/06/14 | 2023/06/13
Horn Antenna Schwarzbeck BBHA 9120D 01640 2022/07/13 | 2023/07/12
Horn Antenna Schwarzbeck BBHA 9170 203 2022/02/23 | 2023/02/22
Pre-Amplifier EMCI EMC01820I 980364 2022/06/10 | 2023/06/09
Pre-Amplifier EMEC EMO1G18GA 060835 2022/07/04 | 2023/07/03
Pre-Amplifier DEKRA AP-400C 201801231 2021/12/24 | 2022/12/23
\évécglfgiz?caRt?:rioTester R&S CMW500 150246 2022/03/04 | 2023/03/03
EMI Test Receiver R&S ESR7 102260 2021/12/22 | 2022/12/21
Magnetic Loop Antenna | AMETEK HLA 6121 49611 2022/03/18 |2023/03/17
Coaxial Cable(10m) Suhner SF102_SF104 |HC-CB04 2022/08/08 |2023/08/07
Coaxial Cable(3m) Suhner,Rosnol | SF102_UP0264 | HC-CB04_1 |2022/08/14 |2023/08/13
Radiated Software AUDIX e3 V9 HC-CB04_1 |N/A N/A
Note: All equipment upon which need to calibrated are with calibration period of 1 year.
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1.9 Measurement Uncertainty

Uncertainties have been calculated according to the DEKRA internal document with the emissions test results
be included in the report. The measurement uncertainties given below are based on a 95% confidence level
(based on a coverage factor (k=2).

Test item Uncertainty
AC Power Line Conducted Emission +2.10 dB
Maximum Conducted Output Power +1.16 dB

+ 3.25 dB below 1 GHz
+ 3.32 dB above 1 GHz

Radiated Emission

Antenna Port Conducted Emission +1.60 dB

Radiated Emission Band Edge +3.32dB

Occupied Bandwidth & DTS Bandwidth + 282.55 Hz

Maximum Power Spectral Density +1.60 dB
TEL : +886-3-582-8001 Page Number : 11 of 48
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Report Version : V1.0



Report No : 2290378R-RFUSBLEV01-A

D DEKRA

110 Duty

Cycle

Mode

On Time

(ms)

On+0Off Time

(ms)

Duty Cycle

(%)

Duty Factor
(dB)

1/T Minimum VBW
(kHz)

GFSK (1 Mbps)

2.150

2.500

86.00

0.66

0.465

GFSK (2 Mbps)

1.090

1.870

58.29

2.34

0.917

Spectrum n%u Spectrum n%u
Ref Level 20.00 dém Offset 4.00 dB & RBW 10 MHz Ref Level 20.00 dém Offset 4.00 dB & RBW 10 MHz
|& Att 30 dB @ SWT 10 ms @ VBW 10 MHz |& Att 30 dB @ SWT 10 ms @ VBW 10 MHz
@ 1Pk View @ 1Pk View
M1[1] 1.00 dBm| M1[1] 2.62 dBm|
860.00 ps 1.89000 ms|
10d 10d
e & D2[1] 2.32 dB| il o D2[1] 0.65 dB|
[0 der: of f o d op 1 f 109086 m]
-10 di -10 di
-20 dl -20 dl
-30d -30d
e b
40 de? it 40 d i i il
-50 di -50 di
60 d 60 d
-70 di =70 di
CF 2.402 GHz 1001 pts 1.0ms/ CF 2.402 GHz 1001 pts 1.0ms/
Marker Marker
Type | Ref | Trc X-value | Y-value |__Function | Function Result | Type | Ref | Trc X-value | Y-value |__Function | Function Result |
M1 1 860.0 ps 1.00 dem M1 1 1.89 ms 2.62 dém
D2 M1 1 2.15 ms 2.32 de D2 M1 1 1.09 ms 0.65 de
D03 M1 1 2.5 ms -2.28 dB D03 M1 1 1.87 ms -2.67 dB
JU J [T i ) [T
Date: 20.SEP.2022 11:56:36 Dat 20.SEP.2022 11:57:06
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2. AC Power Line Conducted Emission

21 Test Setup

Shielding Room
~=> \/ertical Reference Ground Plane Test Receiver
40 cm— A | ]
EUT A “+H 0.0
] [ ]

AMN

L w00 —m

|

| LISN

N
= Horizontal Ground Reference Plane <=’

2.2 Test Limit

Frequency (MHz) QP (dBuV) AV (dBuV)
0.15-0.50 66 - 56 56 - 46
0.50-5.0 56 46
5.0-30 60 50

Remarks: In the above table, the tighter limit applies at the band edges.

2.3 Test Procedure

The EUT and simulators are connected to the main power through a line impedance stabilization network
(L.I.S.N.). This provides a 50 ohm /50 uH coupling impedance for the measuring equipment. The peripheral
devices are also connected to the main power through a LISN that provides a 50 ohm/50 uH coupling impedance
with 50 ohm termination. (Please refer to the block diagram of the test setup and photographs.)

Both sides of A.C. line are checked for maximum conducted interference. In order to find the maximum emission,
the relative positions of equipment and all of the interface cables must be changed according to ANSI C63.10:
2013 on conducted measurement.

AC Power Line Conducted Emissions were invested over the frequency range from 0.15 MHz to 30 MHz using a
receiver bandwidth of 9 kHz.

24 Test Specification
According to FCC Part 15 Subpart C Paragraph 15.207.
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2.5 Test Result of AC Power Line Conducted Emission

Test Mode Mode 1: Transmit Phase Line

Test Condition GFSK (2 Mbps) / 2480 MHz

(dBuv) EN 55022/EN55032/FCC Part 15B/VCCI/BSMI
90

80
70

50\ [
50\ [

40 11
30 q
200 3

|

150k iM 10M 30M
Frequency(Hz)

No Frequency |Emission Level Limit Margin Reading Level | Correct Factor | Detector
(MHz) (dBuV) (dBuV) (dB) (dBuV) (dB) Type
1 0.153 19.91 65.83 -45.92 10.29 9.62 QP
2 0.153 1.49 55.83 -54.34 -8.13 9.62 AV
3 0.169 13.75 65.02 -51.27 4.13 9.62 QP
4 0.169 -0.58 55.02 -55.60 -10.20 9.62 AV
5 0.523 12.31 56.00 -43.69 2.66 9.65 QP
6 0.523 2.33 46.00 -43.67 -7.32 9.65 AV
7 0.596 10.41 56.00 -45.59 0.75 9.66 QP
8 0.596 -2.22 46.00 -48.22 -11.88 9.66 AV
9 16.220 21.79 60.00 -38.21 11.53 10.26 QP
10 16.220 7.17 50.00 -42.83 -3.09 10.26 AV
*11 20.811 31.75 60.00 -28.25 21.38 10.37 QP
12 20.811 15.97 50.00 -34.03 5.60 10.37 AV
Remark:

1. ™" means this data is the worst emission level.
2. Emission Level = Reading Level + Correct Factor (Correct Factor = LISN Insertion Loss + Cable Loss).

3. Margin = Emission Level - Limit.
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Test Mode Mode 1: Transmit Phase Neutral

Test Condition GFSK (2 Mbps) / 2480 MHz

(dBuV) EN 55022/EN55032/FCC Part 15B/VCCI/BSMI
30
80
70
ol |
S ;
40 1
30
|t : L
10| | * . 5 =
0|+ i
= f

150k iM 10M 30M
Frequency(Hz)

No Frequency |Emission Level Limit Margin Reading Level | Correct Factor | Detector
(MHz) (dBuV) (dBuV) (dB) (dBuV) (dB) Type
1 0.159 15.65 65.53 -49.88 6.03 9.62 QP
2 0.159 0.19 55.53 -55.34 -9.43 9.62 AV
3 0.357 18.49 58.80 -40.31 8.86 9.63 QP
4 0.357 11.59 48.80 -37.21 1.96 9.63 AV
5 0.576 8.15 56.00 -47.85 -1.51 9.66 QP
6 0.576 -0.96 46.00 -46.96 -10.62 9.66 AV
7 1.100 0.41 56.00 -55.59 -9.30 9.71 QP
8 1.100 -3.73 46.00 -49.73 -13.44 9.71 AV
9 3.461 1.33 56.00 -54.67 -8.49 9.82 QP
10 3.461 -3.34 46.00 -49.34 -13.16 9.82 AV
*11 20.660 34.17 60.00 -25.83 23.61 10.56 QP
12 20.660 18.35 50.00 -31.65 7.79 10.56 AV
Remark:

1. ™" means this data is the worst emission level.
2. Emission Level = Reading Level + Correct Factor (Correct Factor = LISN Insertion Loss + Cable Loss).

3. Margin = Emission Level - Limit.
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3. Maximum Conducted Output Power

3.1 Test Setup

Power Meter ooy or Sensor
B £

Non-Conducted
Table

b Ground Reference Plane <=

3.2 Test Limit

The Maximum Conducted Output Power shall be less 1 Watt.

3.3 Test procedures

The EUT was setup according to ANSI C63.10: 2013; tested according to DTS test procedure of KDB 558074
D01 v05r02 for compliance to FCC 47CFR 15.247 requirements.

3.4 Test Specification

According to FCC Part 15 Subpart C Paragraph 15.247.
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3.5 Test Result of Maximum Conducted Output Power

Modulation Channel Frt(a&lﬁezr;cy Mea‘(s;é?nlgevel (Iaig]r:) Result
00 2402 3.970 =30.00 Pass
GFSK (1 Mbps) 19 2440 3.890 =30.00 Pass
39 2480 3.760 =30.00 Pass
00 2402 3.950 =30.00 Pass
GFSK (2 Mbps) 19 2440 3.870 =30.00 Pass
39 2480 3.730 =30.00 Pass
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4. Radiated Emission

4.1 Test Setup

9 kHz ~ 30 MHz

p 4

e

Turntable

Ground Plane

Antenna

.1 0000 | receiver
(H oo
|

30 MHz ~ 1 GHz

80cm

x

X

EUT

AE

‘b Ground Plane

3m

Antenna

* Turntable

Spectrum

A Antenna Tower

Amplifier  Controller

Ly ol | —

1|
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Above 1 GHz
¢ 3m T #
l1to4m
EUT
AE l l | | Antenna

Antenna Tower

Turntable

Spectrum

“sssp Ground Plane

21 000 Amplifier  Controller
== o By o | |

4.2 Test Limit

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be attenuated by at
least 20 dB below the level of the fundamental or to the general radiated emission limit in paragraph 15.209,

whichever is the lesser attenuation.

Frequency Field strength Field strength Measurement distance
(MHz) (uV/m) (dBuV/m) (m)
0.009 — 0.490 2400/F(kHz) 20 log (2400/F (kHz)) 300
0.490 — 1.705 24000/F(kHz) 20 log (24000/F (kHz)) 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
Remarks:

1. Field strength (dBuV/m) = 20 log Field strength (uV/m)
2. In the Above Table, the tighter limit applies at the band edges.
3. Distance refers to the distance in meters between the measuring instrument antenna and the closed point of

any part of the device or system

TEL : +886-3-582-8001 Page Number : 19 of 48
FAX : +886-3-582-8958 Issued Date 1 Oct. 14, 2022
Report Version : V1.0



Report No : 2290378R-RFUSBLEV01-A > DE KRA

4.3 Test Procedure

The EUT was setup according to ANSI C63.10: 2013 and tested according to DTS test procedure of KDB
558074 D01V05r02 for compliance to FCC 47CFR 15.247 requirements.

The EUT and its simulators are placed on a turn table which is 0.8 or 1.5 meter above ground. The turn table can
rotate 360 degrees to determine the position of the maximum emission level.

The antenna can move up and down between 1 meter and 4 meters to find out the maximum emission level.
Both horizontal and vertical polarization of the antenna are set on measurement. In order to find the maximum
emission, all of the interface cables must be manipulated according to ANSI C63.10: 2013 on radiated
measurement.

On any frequency or frequencies form 9 kHz(inculde The the lowest oscillator frequency generated within the
device up to the 10th harmonic) to 1000 MHz, the limit shown are based on measuring equipment employing a
quasi-peak detector function and on any frequency or frequencies above 1000 MHz the radiated limit shown are
based upon the use of measurement instrumentation employing an average detector function. When average
radiated emission measurement are included emission measurement below 1000 MHz, there also is a limit on
the radio frequency emissions, as measured using instrumentation with a peak detector function, corresponding
to 20 dB above the maximum permitted average limit.

The bandwidth below 1 GHz setting on the field strength meter is 120 kHz and above 1 GHz is 1TMHz.

4.4 Test Specification
According to FCC Part 15 Subpart C Paragraph 15.247.
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4.5 Test Result of Radiated Emissions (30 MHz ~ 1 GHz)

site :HC-CBe4 Site :HC-CBO4
Condition :3m  Horizontal Condition :3m  Vertical
Mode :BLE_2M_TX_2480MHz Mode LE_2M_TX_248@MHz
Test By :Cyril Test By  :Cyril
Level (dBuvim) o Level (dBuVim)
700 70,0
60.0 60.0
FCC_CLASS_B_QP FCC_CLASS_B_QP
500 50.0
00| — 2 {3 . 00| —1
1 4 T 1 3 3 5 6
300 30.0) T 4
200 20,0
100) 10,0
30 224. 18, 612 806 1000 30 224, 118 612, 806 1000
Frequency (MHz) Frequency (MHz)
No. Frequency  Level  Limit Over Read  Factor  Remark No. Frequency  Level  Limit Over Read  Factor  Remark
Line Limit Level Line Limit Level
MHz dBuV/m  dBuV/m a8 dBuv B MHz dBuV/m  dBuV/m B dBuV a8
1 125.068 34.52  43.50 -8.98 39.19 467 QP 1 48.042 31.86  49.00 -8.14 34.09 2.3 qp
2 175.015 38.38 43.50 -5.12 42.97 -3.69 QP 2 125.0 30.38 43.50 -13.12 35,03 -4.67 QP
3 239.908 37.97  46.00 -8.03 42.55 -4.58 QP 3 175.015 33.68  43.50 -9.82 37.37 -3.69 QP
4 308.39@ 33.61 -12.39 35.83 -2.22 QP 4 263.964 30.25 46.00 -15.75 33.82 -3.57 QP
5 624.028 35.89 46.00 -10.11 30.54 5.35 QP 5 564.082 32.06 46.00 -13.94 28.24 3.82 QP
5 648.084 36.44  46.00 -9.56 38.58 5.9 QP 6 624.901 32.14  46.80  -13.86 26.79 5.35 QP
Note: Note:
1. Level - Read Level + Factor 1. Level - Read Level + Factor
2. Factor = Antenna Factor + Cable Loss - Preamp Factor 2. Factor = Antenna Factor + Cable Loss - Preamp Factor
3. Over Limit - Level - Limit Line 3. Over Limit = Level - Limit Line
4. The emission under 38MHz was not included since 4. The emission under 30MHz was not included since

the emission levels are very low against the limit. the emission levels are very low against the limit.
. The other emission levels were very low against the limit.

w
w

. The other emission levels were very low against the limit.
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4.6 Test Result of Radiated Emissions (1 GHz ~ 10t" Harmonic)

Site :HC-CBB4
Condition :3m yHorizontal
Mode :BLE_IM_TX_2482MHz

Test By  :Cyril

Level (dBuVim)

105.0)

90.0)

7510 FCC_15.247_PK_HF

60.0] FCC_15.247_AV_HF

f 7

450

30.0]

15.0)

1000 5800 10600. 15400, 20200. 25000
Frequency (MHz)
No. Frequency  Level  Limit Over Read  Factor  Remark
Line Limit Level
MHz dBuV/m  dBuV/m dB dBuv d8

1 4804.000 49.82  74.80  -24.18 66.39  -16.57  Peak

2 7206.000 47.16 74.00 -26.84 57.92 -18.76 Peak

3 9608.000 48.32  74.80  -25.68 53.61 -5.29  Peak
Note:

1. Level = Read Level + Factor

2. Factor = Antenna Factor + Cable Loss - Preamp Factor

3. Over Limit = Level - Limit Line

4. The peak result complies with AVG limit, AVG result is deemed
to comply with AVG limit.

. The other emission levels were very low against the limit.

w

Site :HC-CBO4
Condition :3m  ,Vertical
Mode LE_1M_TX_2402MHz
Test By  :Cyril

Level (dBuVim)

105.0]

90.0|

750 FCC_15.247_PK_HF
60.0 FCC_15.247_AV_HF

| 2

45.0

30.0

150

1000 5800. 0600. 15400. 20200 25000

Frequency (MHz)
No. Frequency  Level  Limit Over Read  Factor  Remark
Line Limit Level
MHz dBuV/m  dBuV/m B dBuV a8

1 4804.000 49.46  74.80  -24.54 66.83  -16.57  Peak
2 7206.000 46.34  74.00  -27.66 57.16  -10.76  Peak
3 9608.000 48.86  74.80  -25.14 54.15 -5.29  Peak
Note:

1. Level = Read Level + Factor

. Factor = Antenna Factor + (able Loss - Preamp Factor

. Over Limit = Level - Limit Line

. The peak result complies with AVG limit, AVG result is deemed
to comply with AVG limit.

5. The other emission levels were very low against the limit.

Bown

Site :HC-CBB4
Condition :3m yHorizontal
Mode :BLE_IM_TX_2440MHz

Test By  :Cyril

Level (dBuVim)

105.0|

90.0

75.0 FCC_15.247_PK_HF
60.0 FCC_15.247_AV_HF

1

45.0| 2

3040)

15.0)

1000 5800. 0600. 15400 20200. 25000

Frequency (MHz)
No. Frequency  Level  Limit Over Read  Factor  Remark
Line Limit Level
MHz dBuV/m  dBuV/m d8 dBuV B

1 4880.000 49.52  74.88  -24.48 65.95  -16.43  Peak
2 7320.000 46.32 7408  -27.68 57.11  -18.79  Peak
3 9760.000 49.89  74.88  -24.91 53.92 -4.83  Peak
Note:

1. Level = Read Level + Factor

2. Factor = Antenna Factor + Cable Loss - Preamp Factor

3. Over Limit = Level - Limit Line

4. The peak result complies with AVG limit, AVG result is deemed
to comply with AVG limit.

. The other emission levels were very low against the limit.

w

Site :HC-CBa4
Condition m ,Vertical
Hode LE_1M_TX_2448MHz

Test By :Cyril

Level (dBuVim)

105.0

90.0)

75.0) FCC_15.247_PK_HF

60.0 FCC_15.247_AV_HF

2

45.0

30.0

15.0)

1000 5800. 10600. 15400, 20200. 25000
Frequency (MHz)
No. Frequency Level Limit Over Read Factor Remark
Line Limit Level
MHz dBuV/m dBuV/m dB dBuV dB

1 4880.000 49.04 74.00 -24.96 65.47 -16.43 Peak

2 7320 46.64 74.00 -27.36 57.43 -1@.79 Peak

3 9760.000 49.26 74.00 -24.74 54.09 -4.83 Peak
Note:

1. Level = Read Level + Factor

. Factor - Antenna Factor + Cable Loss - Preamp Factor

. Over Limit = Level - Limit Line

. The peak result complies with AVG limit, AVG result is deemed
to comply with AVG limit.

5. The other emission levels were very low against the limit.

awn
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Site :HC-CBB4
Condition :3m yHorizontal
Mode :BLE_IM_TX_2480MHz

Test By  :Cyril

Level (dBuVim)

105.0|

90.0

75.0 FCC_15.247_PK_HF
60.0 FCC_15.247_AV_HF
45.0| 2

30.0

150

1000 5800. 10600. 15400 20200. 25000
Frequency (MHz)
No. Frequency  Level  Limit Over Read  Factor  Remark
Line Limit Level
MHz dBuV/m  dBuV/m a8 dBuv a8

1 a96e.000 52.34 7488 -21.66 68.67  -16.33  Peak
2 7440.000  45.16 74 -28.84  55.65  -10.49  Peak
3 9920.e00  48.78  74.8  -25.32 53.42 -4.72 Peak

Note:

1. Level = Read Level + Factor

2. Factor Antenna Factor + Cable Loss - Preamp Factor

3. Over Limit = Level - Limit Line

4. The peak result complies with AVG limit, AVG result is deemed
to comply with AVG limit.

Site *HC-CBo4
Condition ,Vertical
Mode :BLE_IM_TX_2480MHz
Test By
Level (dBuVim)
105.0)
90.0
750 FCC_15.247_PK_HF
600 4 FCC_15.247_AV_HF
450 2
30.0
15.0
1000 5800, 10600 15400, 20200 25000
Frequency (MHz)
No. Frequency  level  Limit Over Read  Factor  Remark
Line Limit Level
MHz dBuV/m  dBuV/m d8 dBuV dB
1 4960.000 51.18  74.80  -22.82 67.51  -16.33  Peak
2 7440 45.88  74.00  -28.12 56.37  -10.49  Peak
3 9920.000 48.16  74.88  -25.84 52.88 -4.72 Peak
Note:

1. Level = Read Level + Factor

2. Factor = Antenna Factor + (able Loss - Preamp Factor

3. Over Limit = Level - Limit Line

4. The peak result complies with AVG limit, AVG result is deemed
to comply with AVG limit.

Note:

1. Level = Read Level + Factor

2. Factor = Antenna Factor + Cable Loss - Preamp Factor

3. Over Limit = Level - Limit Line

4. The peak result complies with AVG limit, AVG result is deemed
to comply with AVG limit.

. The other emission levels were very low against the limit.

w

5. The other emission levels were very low against the limit. 5. The other emission levels were very low against the limit.
Site :HC-CBO4
i Condition :3m  ,Vertical
Site HC-CBB4 Mode 1BLE_2M_TX_2402MHz
Condition :3m  ,Horizontal Test By  :Cyril
Mode :BLE_2M_TX_2402MHz
Test By :Cyril
Level (dBuVim)
Level (dBuVim)
105.0)
105.0| 90.0
90.0) 750 FCC_15.247_PK_HF
FCC_15.247_PK_HF
75.0 - S 60.0| FCC_15.247_AV_HF
T 2
60.0| FCC_15.247_AV_HF 45.0
t
2
45.0| 30.0
30.0 15.0
15.0
1000 5800. 10600. 15400. 20200. 25000
Frequency (MHz)
1000 5800. 10600. 15400. 20200. 25000
Frequency (MHz) No. Frequency  Level  Limit Over Read  Factor  Remark
Line Limit Level
No. Frequency  Level  Limit Over Read  Factor  Remerk |
Line Limit Level MHz dBuv/m  dBuV/m dB dBuvV d8
HHz dBuV/m  dBuV/m d8 dBuv a8 1 4804.000 48.46  74.80  -25.54 65.03  -16.57  Peak
2 7206.000 46.48  74.00  -27.52 57.24  -10.76  Peak
1 48094.000 49.89  74.80  -24.11 66.46  -16.57  Peak 3 9603600 49.24 7400 24.76 54.53 529 Ppeak
2 7206.000 46.29 7488 -27.71 57.85  -18.76  Peak
3 9608.000 48.21 74.88  -25.79 53.50 -5.29  Peak
Note:

1. Level = Read Level + Factor

. Factor - Antenna Factor + Cable Loss - Preamp Factor

. Over Limit = Level - Limit Line

. The peak result complies with AVG limit, AVG result is deemed
to comply with AVG limit.

5. The other emission levels were very low against the limit.

W
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Site :HC-CBB4
Condition :3m yHorizontal
Mode :BLE_2M_TX_2440MHz

Test By  :Cyril

Level (dBuVim)

105.0|

90.0

75.0 FCC_15.247_PK_HF
60.0 FCC_15.247_AV_HF

| 2

45.0|

30.0

15.0)

1000 5800. 10600. 15400 20200. 25000

Frequency (MHz)
No. Frequency  Level  Limit Over Read  Factor  Remark
Line Limit Level
MHz dBuV/m a8 dBuv B

1 4880.000 49.21 -24.79 65.64  -16.43  Peak
2 7320.000 45.97 -28.03 56.76  -10.79  Peak
3 9766.000 48.14 -25.86 52.97 -4.83  Peak
Note:

.

Level = Read Level + Factor

2. Factor = Antenna Factor + Cable Loss - Preamp Factor

3. Over Limit = Level - Limit Line

4. The peak result complies with AVG limit, AVG result is deemed
to comply with AVG limit.

Site :HC-CBa4
Condition :3m ,Vertical
Mode {BLE_2M_TX_2440MHz

Test By :Cyril

Level (dBuVim)

105.0]

90.0|

750 FCC_15.247_PK_HF
60.0 FCC_15.247_AV_HF

H 2

45.0

30.0

150

1000 5800. 10600 15400. 20200 25000

Frequency (MHz)
No. Frequency  Level  Limit Over Read  Factor  Remark
Line Limit Level
MHz dBuV/m  dBuV/m B dBuV a8

1 4880.000 48.67 74.80  -25.33 65.18  -16.43  Peak
2 7320 46.06  74.00  -27.94 56.85  -10.79  Peak
3 9760.000 48.61 74.80  -25.39 53.44 -4.83  Peak
Note:

1. Level = Read Level + Factor
Factor = Antenna Factor + Cable Loss - Preamp Factor

. Over Limit = Level - Limit Line

. The peak result complies with AVG limit, AVG result is deemed
to comply with AVG limit.

Bown

to comply with AVG limit.
. The other emission levels were very low against the limit.

w

5. The other emission levels were very low against the limit. 5. The other emission levels were very low against the limit.
Site :HC-CBa4
. Condition :3m  ,Vertical
site  HC-CBR Mode {BLE_2M_TX_2480MHz
Condition :3m  ,Horizontal Test By w1 T
Mode :BLE_2M_TX_2480MHz est By ibyrd
Test By  :Cyril
4z0Level (dBuVim)
120Level (dBuVim)
105.0
105.0| 90.0
500 75.0] FCC_15.247_PK_HF
750 FCC_15.247_PK_HF 600
4 FCC_15.247_AV_HF
60.0 P FCC_15.247_AV_HF 450 2
2
45.0| 30,0
300 150
150
1000 5800. 10600. 15400. 20200 25000
Frequency (MHz)
1000 5800. 10600. 15400. 20200. 25000
Frequency (MHz) No. Frequency  level  Limit Over Read  Factor  Remark
No. Frequency  Level  Limit over Read  Factor  Remark Line Limit Level
7777777777777777777777777777 tre = Limt o level MHz dBuV/m  dBuV/m a8 dBuV a8
1z dBuV/m - dBu/m a8 i @ 1 4960.000 50.51  74.00  -23.49 66.84  -16.33  Peak
] - ] -
1 a96e.000 51.51  74.88  -22.49  67.84  -16.33  Peak § ;’;‘;'MB g'g ;:gg giif Eig; 13";3 E“:
2 7440.000  44.91 74, -29.09  55.49  -10.49  Peak : : . e : - ea
3 9920.000  48.23  74.60  -25.77  52.95 -4.72 Peak
Note:
Hote: 1. Level = Read Level + Factor
. 2. Factor = Antenna Factor + Cable Loss - Preamp Factor
1. Level = Read Level + Factor i TS
2. Factor = Antenna Factor + Cable Loss - Preamp Facton 3. Over Limit = Level - Linit Line
: o s ° 4. The peak result complies with AVG limit, AVG result is deemed
3. Over Limit = Level - Limit Line . L etth Ve Dinie
4. The peak result complies with AVG limit, AVG result is deemed 0 compry Wi Amit.

5. The other emission levels were very low against the limit
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5. Antenna Port Conducted Emission

5.1 Test Setup

Spectrum Analyzer

[
oo EUT

Non-Conducted
Table

‘= Ground Reference Plane ==

5.2 Test Limit

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 limit. If the transmitter complies with the conducted power limit based
on the use of RMS averaging over a time interval, the attenuation required under this paragraph shall be 30 dB
instead of 20 dB. Attenuation below the general limit specified in §15.209(a) is not required. In addition, radiated
emissions which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limit specified in §15.209(a) (see §15.205(c)).

5.3 Test Procedure

The EUT was setup according to ANSI C63.10: 2013 and tested according to DTS test procedure of KDB 558074
D01 V05r02 for compliance to FCC 47CFR 15.247 requirements.
Set RBW = 100 kHz, Set VBW> RBW, scan up through 10th harmonic.

5.4 Test Specification
According to FCC Part 15 Subpart C Paragraph 15.247.
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5.5

Test Result of Antenna Port Conducted Emission

GFSK (1 Mbps) / 2402 MHz

Spectrum u%: Spectrum u%:
Ref Level 20.00 dBm  Offset 4.00 dB @ RBW 100 kHz Ref Level 20.00 dBm  Offset 4.00 dB @ RBW 100 kHz
o att 30d8  SWT 19 ps @ VBW 300 kHz Mode Auto FFT o Att 30de SWT 265ms @ VBW 300 kHz Mode Auto Sweep
@17k View SGL Count 30/30
M1[1] 3.23 dBm @ 1Pk View
2.402261040 GHz| M1[1] -45.83 dBm
10 di . 1.738580 GHz
M1 0
| | ’_//1\
od ,_/—/ = —— 7 od
o L
|-r5 g i _10d
)1 -16.770 dBm
20d
20d
-30d
-30d
40 diy
a0d
oo
S0 d
60d 70d
70d Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value | Y-value | __Function | Function Result |
CF 2.402 GHz 1001 pts Span 975.0 kHz M1 1 1.73858 GHz -45.83 dBm
T T

GFSK (1 Mbps) / 2440 MHz

Spectrum u%: Spectrum
Ref Level 20.00 dBm  Offset 4.00 dB @ RBW 100 kHz Ref Level 20.00 dBm  Offset 4.00 dB @ RBW 100 kHz
o att 30d8  SWT 19 ps @ VBW 300 kHz Mode Auto FFT o Att 30de SWT 265ms @ VBW 300 kHz Mode Auto Sweep
@17k View SGL Count 30/30
M1[1] 2.86 dBm @ 1Pk View
2.44003210 GHz M1[1] -48.67 dBm)|
10 di 6.963590 GHz|
10 di
M1
od e odi
//
| o = -10d
|————1{p1 -17.140 dBm
20d
20d
-30d
-30d
a0d
w0 M1
- s0d Y
S0 d
60d 70d
70d Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value | Y-value | __Function | Function Result |
CF 2.44 GHz 1001 pts Span 1.005 MHz 1 1 6.96359 GHz -48.67 dBm
Y "} ] q b e
17:47 12:18:18

GFSK (1 Mbp

s) / 2480 MHz

Spectrum u%: Spectrum u%:
Ref Level 20.00 dBm  Offset 4.00 dB @ RBW 100 kHz Ref Level 20.00 dBm  Offset 4.00 dB @ RBW 100 kHz
o att 30d8  SWT _ 19.1ps @ VBW 300 kHz Mode Auto FFT o Att 30de SWT 265ms @ VBW 300 kHz Mode Auto Sweep
@17k View SGL Count 30/30
M1[1] 2.67 dBm @ 1Pk View
2.48003670 GHz M1[1] -48.21 dBm
10 di 16.566580 GHz
10 di
M1
S D [
0 di 0 di
}ud’*/ [ -10 d
D1 -17.330 dBm
20d
20d
-30d
-30d
a0d
M1
a0d
s0d
S0 d
60d 70d
70d Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value | Y-value | __Function | Function Result |
CF 2.48 GHz 1001 pts Span 1.05 MHz M1 1 16.56658 GHz -48.21 dBm
T T' T
Date: 20.SE 12:29:13
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GFSK (2 Mb

ps) / 2402 MHz

Spectrum o Spectrum
Ref Level 20.00 dBm  Offset 4.00 dB @ RBW 100 kHz Ref Level 20.00 dBm  Offset 4.00 dB @ RBW 100 kHz
o att 30d8  SWT _ 19.1ps @ VBW 300 kHz Mode Auto FFT o Att 30de SWT 265ms @ VBW 300 kHz Mode Auto Sweep
[@ 1Pk View SGL Count 30/30
M1[1] 3.03 dBm @ 1Pk View
2.40202330 GHz| M1[1] -45.35 dBm
10d 714.230 MHz|
M1 10 di
L¥
od | 0 di
T 1
/\/ e L
b0 dr ] -10 di
D1 -16.970 dBm
20 d
20 d
-30 di
-30 di
4o
a0d
50 d
50 d
60 d 70 d
70d Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value | Y-value | __Function | Function Result |
CF 2.402 GHz 1001 pts Span 1.665 MHz M1 1 714.23 MHz -45.35 dBm
T

GFSK (2 Mbp

s) / 2440 MHz

Spectrum Spectrum
Ref Level 20.00 dBm  Offset 4.00 dB @ RBW 100 kHz Ref Level 20.00 dBm  Offset 4.00 dB @ RBW 100 kHz
o att 30d8  SWT _ 18.9 ps @ VBW 300 kHz Mode Auto FFT o Att 30de SWT 265ms @ VBW 300 kHz Mode Auto Sweep
[@ 1Pk View SGL Count 30/30
M1[1] 2.89 dBm @ 1Pk View
2.44002850 GHz| M1[1] -48.54 dBm
10d 17.404770 GHz
. 10 di
M1
b 2
od /ﬁ/ |  — od
/“\4—'/ \,—7 d
10 d -10
D1 -17.110 dBm
20 d
20 d
-30 di
-30 di
a0d
M1
a0d
-50 di
50 d
60 d 70 d
70d Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value | Y-value | __Function | Function Result |
CF 2.44 GHz 1001 pts Span 1.68 MHz M1 1 17.40477 GHz -48.54 dBm
T “

GFSK (2 Mbp

s) / 2480 MHz

Spectrum o Spectrum o
Ref Level 20.00 dBm  Offset 4.00 dB @ RBW 100 kHz Ref Level 20.00 dBm  Offset 4.00 dB @ RBW 100 kHz
o att 30d8  SWT _ 18.9 ps @ VBW 300 kHz Mode Auto FFT o Att 30de  SWT 265ms @ VBW 300kHz Mode Auto Sweep
[@ 1Pk View SGL Count 30/30
M1[1] 2.69 dBm| ® 1Pk View
2.48003020 GHz| M1[1] -48.12 dBm
10 di 18.038260 GHz
10d
M1
od - 0 di
T ———
" i
W ) 0d
D1 -17.310 dBm
20 d
20 d
-30 di
-30 di
a0d
M1
a0d
-50 di
50 d
60 di 70 d
70d Start 30.0 MHz 30001 pts Stop 26.5 GHz
Marker
Type | Ref | Trc | X-value | Y-value | __Function | Function Result |
CF 2.48 GHz 1001 pts Span 1.68 MHz M1 1 18.03826 GHz -48.12 dBm
—
)
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GFSK (1 Mbps) / 2402 MHz (Band Edge)

GFSK (1 Mbps) / 2480 MHz (Band Edge)

Spectrum

o Spectrum
Ref Level 20.00 dBm Offset 4.00 dB @ RBW 100 kHz Ref Level 20.00 dBm Offset 4.00 dB @ RBW 100 kHz
o Att 30de  SWT 37.9 ys @ VBW 300 kHz Mode Auto FFT o Att 30 de  SWT  37.9 us @ VBW 300 kHz Mode Auto FFT
@ 1Pk View @ 1Pk View
mMi[1] 3.11 dBm| mMi[1] 2.70 dBm|
. 2.4022580 GHz| . 2.4800170 GHz|
10 M2[1] 1§2.18 dBm)| 10 M1 M2[1] -55.94 dBm)|
2.4 000 GHZ| X, 2.4835000 GHz|
od od WAy
-10 di ) \ -10 di I/
D1 -16.770 dBr D1 -17. dBr
20d Jr I\ 204 117330 J \\
-30 d j" \ 30 df J \
-40 di / \‘ 40 df j L
Ssod 4 50 di v - M3
LA o A A ity JATIINS SO ol A NPT Y PR
-60 df -60 df
-70 di -70 di
F1 F1
1 |
Start 2.375 GHz 1001 pts Stop 2.405 GHz Start 2.47 GHz 1001 pts Stop 2.505 GHz
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result | Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 2.402258 GHz 3.11 dém M1 1 2.480017 GHz 2.70 dém
M2 1 2.4 GHz -52.18 dBm M2 1 2.4835 GHz -55.94 dBm
M3 1 2.39992 GHz -51.73 dBm M3 1 2.489003 GHz -53.15 dBm
T T
CUCCEEE | ™ CUCCEEE | ™
Date: 20 12:14:51

GFSK (2 Mbps) / 2402 MHz (Band Edge)

GFSK (2 Mbps) / 2480 MHz (Band Edge)

Spectrum

Ref Level 20.00 dBm
lo Att

&)

Offset 4.00 dB @ RBW 100 kHz

Spectrum 2

Ref Level 20.00 dBm Offset 4.00 dB @ RBW 100 kHz
30de  SWT 37.9 ys @ VBW 300 kHz Mode Auto FFT o Att 30de  SWT 37.9 ys @ VBW 300 kHz Mode Auto FFT
@ 1Pk View @ 1Pk View
mMi[1] 2.91 dBm| mMi[1] 2.74 dBm|
. 2.4020180 GHz| . 2.4800170 GHz|
10 M2[1] 28.29 dBm 10 M1 M2[1] -55.53 dBm)|
2.4090000 GHz| Y 2.4835000 GHz|
0 di 0 di 4
-10 di L\ -10 di lj’ \,l
204 D1 -16.970 dBm (\ 204 )1 -17.310 dBm /, K
-30d UF\ 30 d /v U’\
40 d \ 40 d / \
s0d s0d T i3
P M e AL ) bt oL, B fagenn oy VA A pa [ e MMWWMWL Ltk
-60 df -60 df
-70 di -70 di
F1 F1
1 |
Start 2.375 GHz 1001 pts Stop 2.405 GHz Start 2.47 GHz 1001 pts Stop 2.505 GHz
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result | Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 2.402018 GHz 2.91 dém M1 1 2.480017 GHz 2.74 dém
M2 1 2.4 GHz -28.29 dBm M2 1 2.4835 GHz -55.53 dBm
M3 1 2.40001 GHz -28.29 dBm M3 1 2.491241 GHz -53.66 dBm
T T
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6. Radiated Emission Band Edge

6.1 Test Setup

x

3m

1to4m

-E.I_' ¥ l D: Antenna

150cm Antenna Tower

—

Turntable

Spectrum

1 00g Amplifier  Controller
FHH hdl |

“sssp Ground Plane

6.2 Test Limit

Emissions radiated outside of the specified frequency bands, except for harmonics, shall be attenuated by at
least 20 dB below the level of the fundamental or to the general radiated emission limit in paragraph 15.209,
whichever is the lesser attenuation.

Frequency Field strength Field strength Measurement distance
(MHz) (uV/m) (dBuV/m) (m)
30-88 100 40 3
88 - 216 150 43.5 3
216 - 960 200 46 3
Above 960 500 54 3
Remarks:

1. Field strength (dBuV/m) = 20 log Field strength (uV/m)
2. In the Above Table, the tighter limit applies at the band edges.
3. Distance refers to the distance in meters between the measuring instrument antenna and the closed point of

any part of the device or system
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6.3 Test Procedure

The EUT was setup according to ANSI C63.10: 2013 and tested according to the FCC KDB 558074 D01 v05r02
for compliance to FCC 47CFR 15.247 requirements.

The EUT and its simulators are placed on a turn table which is 1.5 meter above ground. The turn table can rotate
360 degrees to determine the position of the maximum emission level. The antenna can move up and down
between 1 meter and 4 meters to find out the maximum emission level.

Both horizontal and vertical polarization of the antenna are set on measurement. In order to find the maximum
emission, all of the interface cables must be manipulated according to ANSI C63.10: 2013 on radiated
measurement.

6.4 Test Specification
According to FCC Part 15 Subpart C Paragraph 15.247.
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6.5

Test Result of Radiated Emission Band Edge

13

Site :HC-CBe4

Condition :3m  ,Horizontal
Mode :BLE_IM_TX_2482MHz
Test By  :Cyril

Level (dBuVim)

FCC_15.247_PK

Site :HC-CBO4
Condition :3m  ,Horizontal
Mode LE_1M_TX_2402MHz
Test By  :Cyril

43gLevel (dBuvim)

FCC_15.247_AV

2310 2350 2300 2430 2470. 2510 2310 2350, 2390 2430. 2470 2510
Frequency (MHz) Frequency (MHz)
No. Frequency  Level  Limit Over Read  Factor  Remark No. Frequency  Level  Limit Over Read  Factor  Remark
Line Limit Level Line Limit Level
MHz dBuV/m  dBuV/m dB dBuv B MHz dBuV/m  dBuV/m B dBuvV dB
1 2321.600 47.65  74.88  -26.95 33.73 1332 Peak 1 2321.900 39.83 5408 -14.17 26.50 13.33  Average
2 24092.300 100.50 -- - - 87.37 13.13 Peak 2 2402000 100.18 - - 87.05 13.13 Average
Note: Note:
1. Level = Read Level + Factor 1. Level = Read Level + Factor
2. Factor = Antenna Factor + Cable Loss - Preamp Factor 2. Factor = Antenna Factor + Cable Loss - Preamp Factor
3. Over Limit = Level - Limit Line 3. Over Limit = Level - Limit Line
4. The peak result complies with AVG limit, AVG result is deemed 4. The peak result complies with AVG limit, AVG result is deemed
to comply with AVG limit. to comply with AVG limit.
5. The other emission levels were very low against the limit. 5. The other emission levels were very low against the limit
Site :HC-CBa4
site :HC-CBe4 Condition :3m  ,Vertical
Condition :3m  ,Vertical Mode LE_1M_TX_2402MHz
Mode :BLE_IM_TX_2462MHz Test By :Cyril
Test By  :Cyril
430Level (dBuVim)
43pLevel (dBuVim)
138
13.8] N
B 97.5| <
97.5 ‘
813
813
FCC_15.247_PK 650
650 FCC_15.247_AV
48.8] 1
325
163
2310 2350, 2300, 2430. 2470, 2510
2310 2350 2300 2430 2470 2510 Frequency (MHz)
Frequency (MHz)
No. Frequency  Level  Limit Over Read  Factor  Remark
No. Frequency  Level  Limit Over Read  Factor  Remark Line Limit Level
Line Limit Level
————————————————————————————————————————————————————————————————————— MHz dBuV/m  dBuV/m B dBuvV dB
MHz dBuV/m  dBuV/m dB dBuv B
1 2321.900 36.81  54.08  -17.19 23.48 13.33  Average
1 2321.568 46.18  74.88  -27.82 32.86 13.32  Peak 2 2402 96.79  ------ E— 83.66 13.13  Average
2 24092.300 97.11  ------ - 83.98 13.13 Peak

Note:

1. Level = Read Level + Factor

2. Factor = Antenna Factor + Cable Loss - Preamp Factor

3. Over Limit = Level - Limit Line

4. The peak result complies with AVG limit, AVG result is deemed
to comply with AVG limit.

. The other emission levels were very low against the limit.

v

Note:

1. Level = Read Level + Factor

. Factor = Antenna Factor + Cable Loss - Preamp Factor

. Over Limit = Level - Limit Line

. The peak result complies with AVG limit, AVG result is deemed
to comply with AVG limit.

5. The other emission levels were very low against the limit.

W
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Site :HC-CBB4
Condition :3m yHorizontal
Mode :BLE_IM_TX_2440MHz

Test By  :Cyril

Level (dBuVim)

13
138
2
97.5|
813 FCC_15.247_PK
65.0)
1
488
325|
16.3]
2310 2350 2390. 2430 2470. 2510
Frequency (MHz)
No. Frequency  Level  Limit Over Read  Factor  Remark
Line Limit Level
MHz dBuV/m  dBuV/m dB dBuv d8
1 2360.000 50.82 -23.18 37.55 13.27  Peak
2 2448.300 101.18  ------  ------ 88.02 13.e8 Peak
3 2492.500 46.45 -27.55 33.89 13.36  Peak

Note:

Level = Read Level + Factor

2. Factor = Antenna Factor + Cable Loss - Preamp Factor

3. Over Limit = Level - Limit Line

4. The peak result complies with AVG limit, AVG result is deemed
to comply with AVG limit.

.

Bown

Site :HC-CBa4
Condition :3m ,Horizontal
Mode {BLE_IM_TX_2440MHz

Test By :Cyril

43gLevel (dBuvim)

FCC_15.247_AV

2310 2350 2390, 2430. 2470 2510
Frequency (MHz)
No. Frequency  level  Limit Over Read  Factor  Remark
Line Limit Level
MHz dBuV/m  dBuV/m d8 dBuV dB

1 2360.000 40.78  54.88  -13.22 27.51 13.27  Average

2 2449 100.79  ------ ------ 87.71 13.08 Average

3 2492.900 36.13  54.80  -17.87 22.77 13.36  Average

Note:

1. Level = Read Level + Factor
Factor = Antenna Factor + Cable Loss - Preamp Factor

. Over Limit = Level - Limit Line

. The peak result complies with AVG limit, AVG result is deemed
to comply with AVG limit.

5. The other emission levels were very low against the limit. 5. The other emission levels were very low against the limit.
Site :HC-CBO4
Site :HC-CBa4 Condition :3m  ,Vertical
Condition :3m  ,Vertical Mode {BLE_1M TX_2440MHz
Hode :BLE_1M_TX_2448MHz Test By :Cyril
Test By  :Cyril
43pLevel (dBuVim)
13peve! @Buvim)
113.8]
113.8|
2
97.5|
97.5| 2
81.3]
813 FCC_15.247_PK
65.0|
65.0| FCC_15.247_AV
1
48.8] n +
32.5|
16.3]
2310 2350, 390, 2430. 2470, 2510
2310 2350. 2300, 2430. 2470. 2510 Frequency (MHz)
Frequency (MHz)
No. Frequency  Level  Limit Over Read  Factor  Remark
No. Frequency  Level  Limit Over Read  Factor  Remark Line Limit Level
Line Limit Level
MHz dBuV/m  dBuV/m B dBuvV dB
MHz dBuV/m  dBuV/m dB dBuv B
1 2359.900 39.54  54.08  -14.46 26.27 13.27  Average
1 2360.200 47.17 -26.83 33.90 13.27  Peak 2 a0 P $3.80 13.08  Average
2 2439.800 97.21  ----o- oo 84.13 13.08  Peak 3 2507.300 34.43  54.00  -19.57 21.00 13.43  Average
3 2486.200 45.05 -28.95 31.74 13.31  Peak
Note:
Note: 1. Level = Read Level + Factor
1. Level = Read Level + Factor 2. Factor = Antenna Factor + Cable Loss - Preamp Factor
2. Factor = Antenna Factor + Cable Loss - Preamp Factor 3. Over Limit = Level - Limit Line
3. Over Limit = Level - Limit Line 4. The peak result complies with AVG limit, AVG result is deemed
4. The peak result complies with AVG limit, AVG result is deemed to comply with AVG limit.
to comply with AVG limit. 5. The other emission levels were very low against the limit.
5. The other emission levels were very low against the limit.
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site :HC-CBe4 C-CBo4
Condition :3m  ,Horizontal m ,Horizontal
Mode :BLE_1M_TX_2488MHz LE_1M_TX_248@MHz
Test By  :Cyril Test By  :Cyril
43pLevel (dBuVim) 43gLevel (dBuvim)
113.8] 113.8)
97.5| 97.5|
81.3] 81.3]
65.0) 65.0
48.8| 48.8|
32.5| 32.5]
163 16.3
2310 2350. 2390. 2430. 2470. 2510 2310 2350. 2390. 2430. 2470. 2510
Frequency (MHz) Frequency (MHz)
No. Frequency  Level  Limit Over Read  Factor  Remark No. Frequency  Level  Limit Over Read  Factor  Remark
Line Limit Level Line Limit Level
MHz dBuV/m  dBuV/m a8 dBuv B MHz dBuV/m  dBuV/m B dBuV a8
1 2479.980  106.98  ------  ------ 87.70 13.28  Peak 1 2480.000  100.65 ------ 87.37 13.28  Average
2 2484.300 55.00 -19.00 41.70 13.39  Peak 2 2483.6 37.68  54.00 24.38 13.29  Average
Note: Note:
1. Level = Read Level + Factor 1. Level = Read Level + Factor
2. Factor = Antenna Factor + Cable Loss - Preamp Factor 2. Factor = Antenna Factor + Cable Loss - Preamp Factor
3. Over Limit = Level - Limit Line 3. Over Limit = Level - Limit Line
4. The peak result complies with AVG limit, AVG result is deemed 4. The peak result complies with AVG limit, AVG result is deemed
to comply with AVG limit. to comply with AVG limit.
5. The other emission levels were very low against the limit. 5. The other emission levels were very low against the limit.
Site :HC-CBO4
site AHC-CBeA Condition :3m  ,Vertical
Condition :3m  ,Vertical Hode LE_1M_TX_248@MHz
Mode :BLE_1M_TX_2486MHz Test By :Cyril
Test By  :Cyril
130€vel (@Buvim)
43pLevel (dBuVim)
113.8
113.8| 75|
P
97.5| 813
81.3 _15.247_PK 65.0)
65.0)
48.8)
48.8| A
M 32.5]
329 163
163
2310 2350. 2390. 2430. 2470. 2510
Frequency (MHz)
2310 2350 2300. 2430. 2470. 2510
Frequency (MHz) P
No. Frequency  Level  Limit Over Read  Factor  Remark
No. Frequency  Level  Limit over Read  Factor  Remark Line Limit Level
Line Limit Level | TTTTTT SToooooooos Sooooo ooooooos Sooooooos oooooooos ooooooo oo
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, MHz dBuv/m  dBuV/m 8 dBuv a8
MHz dBuV/m  dBuV/m d8 dBuV d8
1 2480.100 96.60  ------  ----o- 83.32 13.28  Average
1 2480.300 06.98  eeen s 83.62 13.28  Peak 2 2483.680 35.21  54.80  -18.79 21.92 13.29  Average
2 2483.800 52.37  74.00  -21.63 39.87 13.38  Peak
Note:
Note: 1. Level = Read Level + Factor
1. Level = Read Level + Factor 2. Factor = Antenna Factor + Cable Loss - Preamp Factor
2. Factor - Antenna Factor + Cable Loss - Preamp Factor 3. Over Limit - Level - Limit Line
3. Over Limit = Level - Limit Line 4. The peak result complies with AVG limit, AVG result is deemed
4. The peak result complies with AVG limit, AVG result is deemed to comply with AVG limit.
to conply with AVG limit. 5. The other emission levels were very low against the limit.
5. The other emission levels were very low against the limit.
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site :HC-CBeA C-CBo4
Condition :3m ,Horizontal m ,Horizontal
Mode 1BLE_2M_TX_2402MHz LE_2M_TX_2402MHz
Test By  :Cyril Test By :Cyril
43pLevel (@8uVim) 430Level (dBuvim)
113.8] 113.8]
2 2
97.5| 97.5|
813 FCC_15247_PK 813
65.0}
FCC_15.247_AV
2310 2350. 2390. 2430 2470. 2510 2310 2350. 2390 2430. 2470 2510
Frequency (MHz) Frequency (MHz)
No. Frequency  Level  Limit over Read  Factor  Remark No. Frequency  Llevel  Limit over Read  Factor  Remark
line  Limit  Level line  Limit  Level
MHz dBuUV/m  dBuV/m a8 dBuv d8 Mz dBuv/m  dBuV/m d8 4BV a8
1 2362.e08  47.69 74.88  -26.31  34.43  13.26  Peak 1 2321588 39.47 54.80  -14.53  26.15  13.32  Average
2 2402.600  100.77 ------  —--oo- 87.64  13.13  Peak 2 2 99.48  —----- --o-- 8635 13.13  Average
Note: Note:
1. Level = Read Level + Factor 1. Level = Read Level + Factor
2. Factor = Antenna Factor + Cable Loss - Preamp Factor 2. Factor = Antenna Factor + Cable Loss - Preamp Factor
3. Over Limit = Level - Limit Line 3. Over Limit = Level - Limit Line
4. The peak result complies with AVG limit, AVG result is deemed 4. The peak result complies with AVG limit, AVG result is deemed
to comply with AVG limit. to comply with AVG limit.
5. The other emission levels were very low against the limit. 5. The other emission levels were very low against the limit.
site  GHC-CBOS Site HCcaon
Condition :3m  ,Vertical Condition am  Vertical
':“di 5 EELETiM—TX—MMMHZ Mode LE_2M_TX_2402MHz
est By :tyrt Test By :Cyril
13gL8ve! (dBuVim) 430Level (dBuVim)
113.8] 13.8
2
975 o75 2
813 FCC_15.247_PK 813
65.0| 65.0
FOC_15.247_AV
48.8| 1 | I N | I
Wrighan'ta e
325
163
2310 2350, 2300, 2430, 2470, 2510
2310 2350. 2390, 2430. 2470. 2510
Frequency (MHZ) Frequency (MHz)
flo.  Frequency — Level  Limit Qver Read  Factor  Remark No. Frequency  Level  Limit Over Read  Factor  Remark
Line  Limit - level Line  Limit  Level
Mz dBuV/m  dBuV/m & dBuv d8 MHz dBuV/m  dBuV/m B dBuV a8
1 2349.10  45.40  74.00  -26.60 3211 13.29  Peak 1 2361.886  36.18  54.00  -17.82  22.92  13.26  Average
2 2402.500  97.97 ------ —-ooeo 84.84  13.13  Peak 3 camrome 9687 o U @lsa 1313 Aversse
Note: Note:
1. Level = Read Level + Factor 1. Level - Read Level + Factor
2. Factor = Antenna Factor + Cable Loss - Preamp Factor 2. Factor = Antenna Factor + Cable Loss - Preamp Factor
i' ?:Er LJ:M = ;E"El '1%”"“};":% Limit. AVG result ie desmed 3. Over Limit - Level - Limit Line
- The 9“1 ”E?“htmc/g'"g_’?s witl Amit, result 1s deeme 4. The peak result complies with AVG limit, AVG result is deemed
to comply with AVG limit. ) . to comply with AVG limit.
5. The other emission levels were very low against the limit. 5. The other emission levels were very low against the limit.
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Site :HC-CBB4
Condition :3m yHorizontal
Mode :BLE_2M_TX_2440MHz

Test By  :Cyril

43pLevel (dBuVim)

FCC_15.247_PK

2310 2350 2390. 2430 2470. 2510
Frequency (MHz)
No. Frequency  Level  Limit Over Read  Factor  Remark
Line Limit Level
MHz dBuV/m  dBuV/m dB dBuv d8

1 2360.800 49.12 -24.88 35.85 13.27  Peak

2 2439.600 100.63  ------  ------ 87.25 13.e8 Peak

3 2499.980 45.87 -28.13 32.46 13.41  Peak
Note:

.

Level = Read Level + Factor

2. Factor = Antenna Factor + Cable Loss - Preamp Factor

3. Over Limit = Level - Limit Line

4. The peak result complies with AVG limit, AVG result is deemed
to comply with AVG limit.

Site :HC-CBa4
Condition :3m ,Horizontal
Mode {BLE_2M_TX_2440MHz

Test By :Cyril

43gLevel (dBuvim)

FCC_15.247_AV

2310 2350 2390, 2430. 2470 2510
Frequency (MHz)
No. Frequency  level  Limit Over Read  Factor  Remark
Line Limit Level
MHz dBuV/m  dBuV/m d8 dBuV dB

1 2359.800 41.56  54.88  -12.44 28.29 13.27  Average

2 2449 99.33  ------ ------ 86.25 13.08 Average

3 2492.700 35.82  54.80  -18.18 22.46 13.36  Average

Note:

1. Level = Read Level + Factor
Factor = Antenna Factor + Cable Loss - Preamp Factor

. Over Limit = Level - Limit Line

. The peak result complies with AVG limit, AVG result is deemed
to comply with AVG limit.

Bown

1. Level = Read Level + Factor

2. Factor = Antenna Factor + Cable Loss - Preamp Factor

3. Over Limit = Level - Limit Line

4. The peak result complies with AVG limit, AVG result is deemed
to comply with AVG limit.

. The other emission levels were very low against the limit.

w

5. The other emission levels were very low against the limit. 5. The other emission levels were very low against the limit.
Site :HC-CBO4
Site :HC-CBB4 Condition :3m ,Vertical
Condition :3m  ,Vertical Mode :BLE_2M TX_2448MHz
Mode :BLE_2M_TX_2440MHz Test By :Cyril
Test By :Cyril
430Level (dBuvim)
43pLevel (@BuVim)
138
138
7.5 2
o7.5| 2
813
813
FCC_15.247_PK 650
65.0 FCC_15.247_AV.
48.8 1
s o
325
163
2310 2350. 2390. 2430. 2470. 2510
2310 2350. 2300. 2430. 2470. 2510 Freauency (MHz)
Frequency (MHz)
No. Frequency  Level  Limit Over Read  Factor  Remark
No. Frequency  Level  Limit Over Read  Factor  Remark Line Limit Level
Line  Limit  Level | e e el il
..................................................................... MHz dBuV/m dBuV/m dB dBuV dB
MHz dBuV/m dB dBuV dB
1 2359.580 39.88  54.80  -14.92 25.81 13.27  Average
1 2360.700 47.04 -26.96 33.77 13.27 Peak 2 2440.000 96.21  ------ ------ 83.13 13.08 Average
2 2439.600 97.53  —oioe e 84.45 13.08  Peak 3 2499.780 3434 54.80  -19.66 20.93 13.41  Average
3 2492.400 45.27 -28.73 31.91 13.36  Peak
Note:
Note:

1. Level = Read Level + Factor
Factor - Antenna Factor + Cable Loss - Preamp Factor

. Over Limit = Level - Limit Line

. The peak result complies with AVG limit, AVG result is deemed
to comply with AVG limit.

5. The other emission levels were very low against the limit.

W
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Site :HC-CBe4
Condition :3m  ,Horizontal
Mode :BLE_2M_TX_2480MHz
Test By  :Cyril

m  ,Horizontal
LE_2M_TX_2480MHz

Level (dBuVim)

13
138
97.5|
813
65.0)
488
325|
16.3]
2310 2350 2390. 2430 2470. 2510
Frequency (MHz)
No. Frequency  Level  Limit Over Read  Factor  Remark
Line Limit Level
""""" We B/ dBavym a8 dsw @8
1 2479.680  181.12  ------  ------ 87.84 13.28  Peak
2 2483.600 57.79 -16.21 44.58 13.29 Peak
Note:

Test By

sCyril

Level (dBuVim)

13
138
97.5|
813
65.0
488
325|
163
2310 2350 2390, 2430. 2470 2510
Frequency (MHz)
No. Frequency  level  Limit Over Read  Factor  Remark
Line Limit Level
""""" W dBav/m  dBwim @8 e a8

1 2480. 000 99.82 ------
2 2483. 6l 42.75 54.00

86.54 13.28 Average
29.46 13.29 Average

Note:

1. Level = Read Level + Factor

2. Factor = Antenna Factor + Cable Loss - Preamp Factor

3. Over Limit = Level - Limit Line

4. The peak result complies with AVG limit, AVG result is deemed
to comply with AVG limit.

. The other emission levels were very low against the limit.

w

1. Level = Read Level + Factor 1. Level = Read Level + Factor
2. Factor = Antenna Factor + Cable Loss - Preamp Factor 2. Factor = Antenna Factor + Cable Loss - Preamp Factor
3. Over Limit = Level - Limit Line 3. Over Limit = Level - Limit Line
4. The peak result complies with AVG limit, AVG result is deemed 4. The peak result complies with AVG limit, AVG result is deemed
to comply with AVG limit. to comply with AVG limit
5. The other emission levels were very low against the limit. 5. The other emission levels were very low against the limit
i Site :HC-CBO4
Site :HC-CBe4 Condition :3m  ,Vertical
Condition :3m  ,Vertical Mode LE 2M TX 2488MHz
Mode :BLE_2M TX_2488MHz Test By iCyril
Test By :Cyril
. Level (dBuVim)
43pLevel (dBuVim) 1
138
1138
97.5|
o7.5| !
81.3]
81.3 15.247_PK
65.0
65.0
48.8)
48.8 — e
32.5]
32.5|
16.3|
16.3]
2310 2350. 2390. 2430. 2470. 2510
2310 2350 2300. 2430. 2470. 2510 Frequency (MHz)
Frequency (MHz)
No. Frequency  Level  Limit Over Read  Factor  Remark
No. Frequency  Level  Limit Over Read  Factor  Remark Line Linit Lovel
Line Limit Level .
""""""""""""""""""""""""""""""""""""" MHz dBuV/m  dBuV/m B dBuV d8
MHz dBuV/m  dBuV/m a8 dBuv B
1 2486.180 96.56  —-we-r ee-a- 83.28 13.28  Average
1 2479.660 97.84  --o-om oo 84.56 13.28  Peak 2 2433.600 39.19  54.80  -14.81 25.90 13.29  Average
2 2483.600 52.35  74.@ -21.65 39.06 13.29  Peak
Note:
Note:

1. Level = Read Level + Factor

. Factor = Antenna Factor + Cable Loss - Preamp Factor

. Over Limit = Level - Limit Line

. The peak result complies with AVG limit, AVG result is deemed
to comply with AVG limit.

5. The other emission levels were very low against the limit

awn
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7. Occupied Bandwidth & DTS Bandwidth

71 Test Setup

Spectrum Analyzer

[
oo = EUT

Non-Conducted
Table

= Ground Reference Plane <=

7.2 Test Limit

The 6 dB bandwidth: = 500 kHz.
Occupied Bandwidth: NA

7.3 Test Procedures

The EUT was setup according to ANSI C63.10: 2013; tested according to DTS test procedure of KDB 558074
D01 V05r02 for compliance to FCC 47CFR 15.247 requirements.

7.4 Test Specification
According to FCC Part 15 Subpart C Paragraph 15.247.
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7.5 Test Result of Occupied Bandwidth

Modulation Channel F"(*,\‘j;"_lezr;cy Mea?,\‘jlﬁz'ge"e' (kmzt)
00 2402 1.018 -
GFSK (1 Mbps) 19 2440 1.033 -
39 2480 1.033 -
00 2402 2.042 -
GFSK (2 Mbps) 19 2440 2.042 -
39 2480 2.042 -
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GFSK (1 Mbps) / 2402 MHz

GFSK (1 Mbps) / 2440 MHz

Spectrum o Spectrum
Ref Level 20.00 dBm  Offset 4.00 dB @ RBW 30 kHz Ref Level 20.00 dBm  Offset 4.00 dB @ RBW 30 kHz
o Att 30d8 SWT 63.2ps @ VBW 100kHz Mode Auto FFT o Att 30de SWT 63.2ps @ VBW 100kHz Mode Auto FFT
Count 10/10 Count 10/10
@17k View @17k View
M1[1] 0.67 dBm)| M1[1] 0.69 dBm)|
104 2.40202000 GHz 104 2.44003000 GHz
, Oce Bw 1.018981019 MHz, I Oce Bw 1.033966034 MHZ,
0 di W\\ 0 di v\,\
104 . 104 7 / .
-20d ‘V\\ﬂ -20d / K\\
-30d \ 30d /
-40d yi -40d / \1
s0d s0d
ey o
O O it [
70d 70d
CF 2.402 GHz 1001 pts Span 5.0 MHz CF 2.44 GHz 1001 pts Span 5.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result | Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 2.40202 GHz 0.67 dBm M1 1 2.44003 GHz 0.69 dBm
T1 1 2.40151548 GHz -14.54 dBm Occ Bw 1.018981019 MHz T1 1 2.43951049 GHz -15.28 dBm Occ Bw 1.033966034 MHz
T2 1 2.40253447 GHz -15.37 dBm T2 1 2.44054446 GHz -15.56 dBm
< — < —
4 b v
Spectrum o Spectrum o
Ref Level 20.00 dBm  Offset 4.00 dB @ RBW 30 kHz Ref Level 20.00 dBm  Offset 4.00 dB @ RBW 30 kHz
o Att 30d8 SWT 63.2ps @ VBW 100kHz Mode Auto FFT o Att 30de SWT 63.2ps @ VBW 100kHz Mode Auto FFT
Count 10/10 Count 10/10
@17k View @17k View
M1[1] 0.68 dBm)| M1[1] -0.11 dBm)|
104 2.48003000 GHz 104 2.40199500 GHz
Oce Bw 1.033966034 MHZ, o Oce Bw 2.042957043 MHz|
0 di 0 di
-10d T s -10d Ard o
%\r' .K 3 VJ”V/
-20 d / \ -20 di ]A/(V/
-30d -30d
e | [ “\
40 d / \\ _40 di N
sod — Jdﬂ\/ ”\,,\
P\ rmn
e
0 d i, 60 d
70d 70d
CF 2.48 GHz 1001 pts Span 5.0 MHz CF 2.402 GHz 1001 pts Span 5.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result | Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 2.48003 GHz 0.68 dBm M1 1 2.401995 GHz -0.11 dBm
T1 1 2.47951049 GHz -15.45 dBm Occ Bw 1.033966034 MHz 2.40101598 GHz -18.45 dBm Occ Bw 2.042957043 MHz
2.48054446 GHz -15.71 dBm 2.40305894 GHz -17.49 dBm
< — < —
4 b v
12:28:53 13:13:54
Spectrum o Spectrum o
Ref Level 20.00 dBm  Offset 4.00 dB @ RBW 30 kHz Ref Level 20.00 dBm  Offset 4.00 dB @ RBW 30 kHz
o Att 30d8 SWT 63.2ps @ VBW 100kHz Mode Auto FFT o Att 30de SWT 63.2ps @ VBW 100kHz Mode Auto FFT
Count 10/10 Count 10/10
@17k View @17k View
M1[1] -0.78 dBm)| M1[1] -1.23 dBm)|
104 2.44000000 GHz 104 2.48001000 GHz
Oce Bw 2.042957043 MHz| Oce Bw 2.042957043 MHz|
ML H1
’ w ’
104 A 104 'y Lo
v‘fw/ ED
-20d -20d (JV,
-30 di \,\ -30 di / \V\
L = || =
60 d 60 d
70d 70d
CF 2.44 GHz 1001 pts Span 5.0 MHz CF 2.48 GHz 1001 pts Span 5.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result | Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 2.44 GHz -0.78 dBm M1 1 2.48001 GHz -1.23 dBm
T1 1 2.43901598 GHz -18.30 dBm Occ Bw 2.042957043 MHz T1 1 2.47901598 GHz -18.62 dBm Occ Bw 2.042957043 MHz
T2 1 2.44105894 GHz -17.50 dBm 2.48105894 GHz -17.64 dBm
Y a Y Y
12:32:44
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7.6 Test Result of DTS Bandwidth

Modulation Channel Fr?&tﬁezr;cy Mea‘(sl\ljlﬁzlgevel (k/mizt) Result
00 2402 0.654 =0.500 Pass
GFSK (1 Mbps) 19 2440 0.674 =0.500 Pass
39 2480 0.704 =0.500 Pass
00 2402 1.108 =0.500 Pass
GFSK (2 Mbps) 19 2440 1.118 =0.500 Pass
39 2480 1.118 =0.500 Pass
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GFSK (1 Mbps) / 2402 MHz

GFSK (1 Mbps) / 2440 MHz

Spectrum u%: Spectrum u%:
Ref Level 20.00 dBm  Offset 4.00 dB @ RBW 100 kHz Ref Level 20.00 dBm  Offset 4.00 dB @ RBW 100 kHz
o att 30d8  SWT 19 ps @ VBW 300 kHz Mode Auto FFT o att 30de  SWT 19 ps @ VBW 300kHz Mode Auto FFT
@17k View @17k View
M1[1] -3.06 dBm)| M1[1] -3.32 dBm)|
By 2.40168532 GHz| By 2.43966534 GHz|
0 M3 | M3[1] 3.22 dBm)| 0 | 3 mM3[1] 2.86 dBm|
oa D1 3.220 dBm i X, L .40225970 GHz o3 )1 2,860 dBm ——+ n 0 GHZ]
D2 -2.780 dBm D2 -3.140 dém
10d -10d
20d / 20d /
-30d \ -30d \
-40d -40d
0 di — 0 df
| =] —~ o~
60 d 60 d
70d 5 70d 2
F1 ‘ Fi ‘
| |
CF 2.402 GHz 1001 pts Span 5.0 MHz CF 2.44 GHz 1001 pts Span 5.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result | Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 2.40168531 GHz ~3.06 dBm M1 1 2.43966533 GHz -3.32 dBm
D2 M1 1 654.35 kHz 0.76 dB D2 M1 1 674.33 kHz 0.66 dB
M3 1 2.4022597 GHz 3.22 dBm M3 1 2.44003 GHz 2.86 dBm
1 1
:18

GFSK (1 Mbps) / 2480 MHz

GFSK (2 Mbps) / 2402 MHz

Spectrum u%: Spectrum u%:
Ref Level 20.00 dBm  Offset 4.00 dB @ RBW 100 kHz Ref Level 20.00 dBm  Offset 4.00 dB @ RBW 100 kHz
o att 30d8  SWT 19 ps @ VBW 300 kHz Mode Auto FFT o att 30de  SWT  10ps @ VBW 300 kHz Mode Auto FFT
[@ 1Pk View [@ 1Pk View
M1[1] -3.45 dBm)| M1[1] -3.12 dBm)|
By 2.47964036 GHz| By 2.40146054 GHz|
0 mM3[1] 2.68 dBm| 0 | L mM3[1] 3.05 dBm)|
od 1 2.680 dBm T m ) GHz, od D1 2.050 dBm 5 X L ) GHz|
D2 -3.320 dém D2 -2.950 dem
-10d -10d
20d 20d
-30d \ 30 d <
S04 sod
60 d 60 d
=70 di F2 =70 di F2
Fi ‘ l
1 Il
CF 2.48 GHz 1001 pts Span 5.0 MHz CF 2.402 GHz 1001 pts Span 5.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result | Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 2.47964036 GHz -3.45 dBm M1 1 2.40146054 GHz -3.12 dBm
D2 M1 1 704.3 kHz 0.49 dB 1.10889 MHz 0.41 dB
M3 1 2.480035 GHz 2.68 dBm 2.402025 GHz 3.05 dBm
T

13:13:46

GFSK (2 Mbps) / 2440 MHz

GFSK (2 Mbps) / 2480 MHz

Spectrum u%: Spectrum u%:
Ref Level 20.00 dBm  Offset 4.00 dB @ RBW 100 kHz Ref Level 20.00 dBm  Offset 4.00 dB @ RBW 100 kHz
o att 30d8  SWT 19 ps @ VBW 300 kHz Mode Auto FFT o att 30de  SWT 19 ps ® VBW 300kHz Mode Auto FFT
@17k View @17k View
M1[1] -3.24 dBm)| M1[1] -3.36 dBm)|
By | 2.43946054 GHz| By | 2.47946054 GHz|
10 \ tha mM3[1] 2.87 dBm)| 10 \ tha mM3[1] 2.70 dBm)|
Ta )1 2,870 dBmr 2 L 0 GHz Ta 1 2,700 dBm 5 P 5 ) GHz
D2 -3.130 dm D2 -3.300 dém
10d -10d
20d 20d
-30d -30d
so0d sod
60 d 60 d
70d 2 70d 2
F1 ‘ F1 ‘
Il Il
CF 2.44 GHz 1001 pts Span 5.0 MHz CF 2.48 GHz 1001 pts Span 5.0 MHz
Marker Marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result | Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 2.43946054 GHz -3.24 dBm M1 1 2.47946054 GHz -3.36 dBm
1.11888 MHz 0.95 dB 1.11888 MHz 1.01dB
2.44003 GHz 2.87 dBm 2.48003 GHz 2.70 dBm
T T
13:10:04 12:32:35
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8. Maximum Power Spectral Density

8.1 Test Setup

Spectrum Analyzer

[ .
oo

EUT

Non-Conducted
Table

‘= Ground Reference Plane <=

8.2 Test Limit

The peak power spectral density conducted from the intentional radiated to the antenna shall not be greater than

+8 dBm in any 3 kHz band during any time interval of continuous transmission.

8.3 Test Procedures

The EUT was setup according to ANSI C63.10: 2013; tested according to DTS test procedure of KDB 558074

D01 V05r02 for compliance to FCC 47CFR 15.247 requirements.

8.4 Test Specification

According to FCC Part 15 Subpart C Paragraph 15.247
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8.5 Test Result of Maximum Power Spectral Density

Modulation Channel Frt(a&lﬁezr;cy M(ed%srl:];glﬁzll;e ( dBrLr:;giI:Hz) Result
00 2402 -12.780 =8.000 Pass
GFSK (1 Mbps) 19 2440 -11.370 =8.000 Pass
39 2480 -11.750 =8.000 Pass
00 2402 -13.670 =8.000 Pass
GFSK (2 Mbps) 19 2440 -14.740 =8.000 Pass
39 2480 -14.640 =8.000 Pass
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GFSK (1 Mbps) / 2402 MHz

GFSK (1 Mbps) / 2440 MHz

Spectrum

(=]
v
Ref Level 20.00 dBm  Offset 4.00 dB @ RBW 3 kHz Ref Level 20.00 dBm  Offset 4.00 dB @ RBW 3 kHz
o att 30de  SWT 632 us @ VBW 10 kHz Mode Auto FFT 30de  SWT 632.1ps @ VBW 10kHz Mode Auto FFT
@17k View

M1[1] M1[1] -11.37 dBm)|

2.402088640 GHz| 2.44001100 GHz

10 df
0 di
-10d 11 11

il IVt oty

]‘V“"nfmqu,l
yEEn

Www‘u f it

40 d

-50 di

-60 d

70d

CF 2.402 GHz

1001 pts

Span 975.0 kHz

1001 pts Span 1.005 MHz

GFSK (1 Mbps) / 2480 MHz

GFSK (2 Mbps) / 2402 MHz

Spectrum

Ref Level 20.00 dBm  Offset 4.00 dB @ RBW 3 kHz

lo Att 30d8  SWT  631.9 ps @ VBW 10 kHz

Mode Auto FFT
[@ 1Pk View

o
v
Ref Level 20.00 dBm  Offset 4.00 dB @ RBW 3 kHz
30d8  SWT  632.1ps @ VBW 10 kHz

M1[1]

-11.75 dBm

Mode Auto FFT

2.48001780 GHz
10l

M1[1] -13.67 dBm)|

2.40199670 GHz

M
10 di 1

V.J\ A/“\W:’A A \[\W\I\ﬂ o M,

a
o
Y

TR MM,MJM fabd

.
gy
M

T

Wy

40 d

-50 di

-60 d

70d

CF 2.48 GHz

1001 pts

=

Span 1.05 MHz
—

1001 pts Span 1.665 MHz

GFSK (2 Mbps) / 2440 MHz

GFSK (2 Mbps) / 2480 MHz

Spectrum

Ref Level 20.00 dBm  Offset 4.00 dB @ RBW 3 kHz

lo Att 30d8  SWT  632.1ps @ VBW 10 kHz

Mode Auto FFT
[@ 1Pk View

o
v
Offset 4.00 dB @ RBW 3 kHz

SWT  632.1ps @ VBW 10 kHz

M1[1]

-14.74 dBm

Mode Auto FFT

2.44000670 GHz
10l

M1[1] -14.64 dBm)|

2.48000670 GHz

Ll NMYMM/”MN NI

M L

Aoy etk g BN 5

W i eyt o FJVW T ey A s LT

40 d

-50 di

-60 d

70d

CF 2.44 GHz

1001 pts

Span 1.68 MHz
T )

1001 pts

=

Span 1.68 MHz
—
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