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TEST SUMMARY

5.1.1 ANTENNA REQUIREMENT
RESULT: Pass

5.1.2 PEAK OUTPUT POWER
RESULT: Pass

5.1.3 20DB BANDWIDTH
RESULT: Pass

5.1.4 CONDUCTED SPURIOUS EMISSIONS
RESULT: Pass

5.1.5 FREQUENCY SEPARATION
RESULT: Pass

5.1.6 NUMBER OF HOPPING FREQUENCY
RESULT: Pass

5.1.7 TIME OF OCCUPANCY
RESULT: Pass

5.2.1 CONDUCTED EMISSION
RESULT: Pass

5.3.1 RADIATED SPURIOUS EMISSION
RESULT: Pass
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1. General Remarks

1.1 Complementary Materials

Null.

2. Test Sites

2.1 Test Facilities

MRT Technology (Suzhou) Co., Ltd.

D8 Building, Youxin Industrial Park, No.2 Tian'edang Rd., Wuzhong Economic Development
Zone, Suzhou, China

The used test equipment is in accordance with CISPR 16 for measurement of radio interference.

The Federal Communications Commission has reviewed the technical characteristics of the
radiated and conducted emission facility, and has found these test facilities to be in compliance
with the requirements of section 2.948 of the FCC rules. The description of the test facility is
listed under FCC registration number 809388.

The Industry Canada has reviewed the technical characteristics of the radiated and conducted
emission facility, and has found these test facilities to be in compliance. The description of the
test facility is listed under chambers filing number 11384A.
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2.2 List of Test and Measurement Instruments
Table 1: List of Test and Measurement Equipment
Radiated Test Equipments
Instrument Manufacturer| Type No. Asset No. |Cali. Due Date
Spectrum Analyzer Agilent E4447A MY45300136 | 08.12.2017
EMI Test Receiver R&S ESR7 101209 03.11.2017
Preamplifier Schwarzbeck| BBV 9721 9721-008 16.04.2018
Preamplifier Agilent 83017A MY53270040 | 29.03.2018
Loop Antenna Schwarzbeck| FMZB1519 1519-041 14.12.2017
TRILOG Antenna Schwarzbeck| VULB9162 9162-047 07.11.2017
Broad-Band Horn Antenna Schwarzbeck |BBHA9120D| 9120D-1167 | 07.11.2017
Broadband Horn Antenna Schwarzbeck| BBHA9170 |BBHA9170549| 04.01.2018
Digital Thermometer & Hygrometer | Minggao N/A N/A 30.11.2017
Conducted Test Equipments
Instrument Manufacturer| Type No. Asset No. |Cali. Due Date
Spectrum Analyzer Agilent N9020A MY52090106 | 05.08.2018
USB Wideband Power Sensor Boonton 55006 8911 05.08.2018
Temperature/Humidity Meter Yuhuaze N/A N/A 20.12.2017
Conducted Emissions
Instrument Manufacturer| Type No. Asset No. Cali. Due Date
EMI Test Receiver R&S ESR7 101209 03.11.2017
Two-Line V-Network R&S ENV216 101683 03.11.2017
Two-Line V-Network R&S ENV216 101684 03.11.2017
Temperature/Humidity Meter | Yuhuaze N/A N/A 20.12.2017

2.3 Traceability

All measurement equipment calibrations are traceable to NIST or where calibration is performed
outside the United States, to equivalent nationally recognized standards organizations.
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2.4 Calibration

Equipment requiring calibration is calibrated periodically by the manufacturer or according to
manufacturer’s specifications. Additionally all equipment is verified for proper performance on a
regular basics using in house standards or comparisons.

2.5 Measurement Uncertainty

Table 2: Measurement Uncertainty

Measurement Type Frequency Uncertainty
o < 1GHz +0.39dB
Antenna Port Conducted Emission = 1GHz 30 680B
: o 30MHz - 1GHz 15.34dB
Radiated Emission = 1GHz 15 400B

AC Conducted Emission Measurement 150kHz~30MHz + 3.46dB
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3. General Product Information

3.1 Product Function and Intended Use

The EUT (Equipment Under Test) is an intelligent toilet which contains a 2.4GHz
wireless modular and a Bluetooth Dual Mode module.

The aim of this report is to evalute the RF characteristic of the Bluetooth Classical Part
of the Bluetooth modular.

For details refer to the User Manual and Circuit Diagram.

3.2 Ratings and System Details

Table 3: Technical Specification of EUT

General Description of EUT

Product Name:

Intelligent toilet

Brand Name:

AXENT

Model No.:

E322-02

Rated Voltage:

AC 120V, 60Hz

Bluetooth Classical

Frequency Range:

2402 — 2480MHz

Modulation Type:

BDR: GFSK
EDR: 11/4-DQPSK; 8DPSK

Antenna Type:

PCB Antenna

Antenna Gain:

1.6dBi

Bluetooth Low Energy

Frequency Range:

2402 — 2480MHz

Modulation Type: GFSK
Antenna Type: PCB Antenna
Antenna Gain: 1.6dBi
2.4GHz Wireless Module

Frequency Range: 2411MHz
Modulation Type: FSK

Antenna Type: PCB

Antenna Gain:

0dBi
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3.3 Independent Operation Modes

Test Mode Data Rate Channel

T™A 1-DH5 00
™2 1-DH5 39
T™3 1-DH5 78
T™M4 2-DH5 00
T™5 2-DH5 39
TM6 2-DH5 78
™7 3-DH5 00
T™M8 3-DH5 39
T™M9 3-DH5 78
TM10 1-DH5 Hopping
TM11 2-DH5 Hopping
T™M12 3-DH5 Hopping
TM13 3-DH3 Hopping
TM14 3-DHA1 Hopping
TM15 Normal Operating Mode

Note: The EUT was set into continouse transtmitting or receiving mode from TM1 to TM9 in the
related tests.

3.4 Noise Generating and Noise Suppressing Parts

Refer to the Circuit Diagram.

3.5 Submitted Documents

- Bill of Material - Circuit Diagram
- PCB Layout - Instruction Manual
- Photo Document - Rating Label
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4. Test Set-up and Operation Modes

4.1 Principle of Configuration Selection

The equipment under test (EUT) was configured to measure its maximum power level. The test
modes were adapted accordingly in reference to the instructions for use.

4.2 Test Operation and Test Software

Test operation refers to test setup in chapter 5. All testing were performed according to the
procedures in ANSI C63.10: 2013.

4.3 Special Accessories and Auxiliary Equipment

Null.

4.4 Countermeasures to achieve EMC Compliance

Null.
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5. Test Results

5.1 Conducted Testing at Antenna Port

5.1.1 Antenna Requirement
RESULT: Pass

Table 4: Antenna Requirement

FCC 15.203 — Antenna Requirement 1

Requirement: No antenna other than that furnished by the responsible party shall be used with
the device
[*1Use of a permanently attached antenna, or
[1Use an antenna that uses a unique coupling to the intentional radiator.

Results: Antenna type: PCB antenna

Verdict: PASS

FCC 15.204 — Antenna Requirement 2

Requirement: An intentional radiator may be operated only with the antenna with which it is
authorized. If an antenna is marketed with the intentional radiator, it shall be of a
type which is authorized with the intentional radiator.

Results: Only one integral antenna can be used

Verdict: PASS
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5.1.2 Peak Output Power

RESULT:

Date of testing
Test standard
Test procedure
Limit

Kind of test site

Test setup

Test Channel
Operation Mode

Ambient temperature

Relative humidity

Atmospheric pressure

Pass

16.06.2017

FCC Part 15.247(b)(1)

ANSI C63.10: 2013

Public Notice DA 00-705 March 30, 2000
FCC Part 15.247(b)(1)

Shielded room

Low/ Middle/ High
TM1 to TM9

25°C

52%

101kPa

Table 5: Peak Output Power, TM1 to TM9

Maximum Peak
Freq Corﬁgjgted Cellieise

Mode CH. [MHZ] Output Outptji';n I?tower

Power

[dBm] [dBm]
TM1 00 2402 6.017 30
TM2 39 2441 5.909 30
TM3 78 2480 5.770 30
TM4 00 2402 6.081 30
TM5 39 2441 5.939 30
TM6 78 2480 5.830 30
TM7 00 2402 6.158 30
TM8 39 2441 6.058 30
TM9 78 2480 5.938 30
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5.1.3 20dB Bandwidth

RESULT: Pass

Date of testing : 16.06.2017

Test standard : FCC Part 15.247(a)(1)

Test procedure : ANSI C63.10: 2013

Public Notice DA 00-705 March 30, 2000

Kind of test site : Shielded room

Test setup

Test Channel : Low/ Middle/ High

Operation Mode : TM1 to TM9

Ambient temperature 1 25°C

Relative humidity i 52%

Atmospheric pressure : 101kPa

Table 6: 20dB Bandwidth, TM1 to TM9
Mode Frequency 20dB Bandwidht 99% Bandwidth

[MHZ] [kHZz] [kHZz]

TMA1 2402 1019 967.89
T™M2 2441 1015 947.79
T™M3 2480 1011 929.54
T™M4 2402 1335 1259.9
T™M5 2441 1315 1245.8
TM6 2480 1311 1206.1
T™7 2402 1325 1248.8
T™M8 2441 1286 1229.3
TM9 2480 1266 1209.0

Note:

For frequency hopping systems operating in the 2400 — 2483.5MHz band, no bandwidth limit is
specified. The test data is provide for reference.

And according to FCC, when the occupied bandwidth limit is not stated in the applicable FCC or
reference measurement method, the transmitted signal band width shall be reported as the 99%
emission bandwidth.
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Figure 1: 20dB Bandwidth, TM1

Agilent Spectrum Analyzer - Occupied BW
. e e SENSE!INT]| ALIGN AUTO 09:48:31 PM Jun 16, 2017
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio 5td: None Frequency
e Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 11 dB
Ref 20.00 dBm

Center Freq
2.402000000 GHz

Center 2.402 GHz Span 3 MHz

( CF Step
#VBW 30 kHz Sweep 28.73 ms 300.000 kHz

Occupied Bandwidth Total Power 13.3 dBm
967.89 kHz —

Transmit Freq Error -9.412 kHz OBW Power 99.00 % iz
x dB Bandwidth 1.019 MHz x dB -20.00 dB

STATUS

Figure 2: 20dB Bandwidth, TM2

Agilent Spectrum Analyzer - Occupied BW

. e e ; ALIGN AUTO 09:47:46 PM Jun 16, 2017
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio 5td: None Frequency
e Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 11 dB
Ref 20.00 dBm

Center Freq
2.441000000 GHz

Center 2.441 GHz Span 3 MHz

; CF Step
#VBW 30 kHz Sweep 28.73 ms ekt 3

Occupied Bandwidth Total Power 13.3 dBm
947.79 kHz —

Transmit Freq Error -16.268 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.015 MHz x dB -20.00 dB

IM SG STATUS
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Figure 3: 20dB Bandwidth, TM3

Agilent Spectrum Analyzer - Occupied BW
. e e SENSE!INT]| ALIGN AUTO 09:48:07 PM Jun 16, 2017
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio 5td: None Frequency
e Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 11 dB
Ref 20.00 dBm

Center Freq
2.480000000 GHz

Center 2.48 GHz Span 3 MHz

( CF Step
#VBW 30 kHz Sweep 28.73 ms 300.000 kHz

Occupied Bandwidth Total Power 12.9 dBm
929.54 kHz —

Transmit Freq Error -15.836 kHz OBW Power 99.00 % iz
x dB Bandwidth 1.011 MHz x dB -20.00 dB

STATUS

Figure 4: 20dB Bandwidth, TM4

Agilent Spectrum Analyzer - Occupied BW

. e e ; ALIGN AUTO 09:49:12 PM Jun 16, 2017
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio 5td: None Frequency
e Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 11 dB
Ref 20.00 dBm

Center Freq
2.402000000 GHz

Center 2.402 GHz Span 3 MHz

; CF Step
#VBW 47 kHz Sweep 12.73 ms ekt 3

Occupied Bandwidth Total Power 13.3 dBm
1.2599 MHz —

Transmit Freq Error -12.057 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.335 MHz x dB -20.00 dB

IM SG STATUS
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Figure 5: 20dB Bandwidth, TM5

Ag}ient Spectrum Analyzer - Occupied BW
T e SENSEINT| ALTGN AUTO 02:43;33 P Jun 16, 2017
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency

5] Trig: Free Run Avg|Hald:>10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 11 dB
Ref 20.00 dBm

Center Freq
2.441000000 GHz

Center 2.441 GHz Span 3 MHz

; CF Step
#VBW 47 kHz Sweep 12.73 ms L

Occupied Bandwidth Total Power 13.0 dBm
1.2458 MHz E—

Transmit Freq Error -15.832 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.315 MHz x dB -20.00 dB

IM SG STATUS

Figure 6: 20dB Bandwidth, TM6

Ag}ient Spectrum Analyzer - Occupied BW

T e i ALTGN AUTO 02,50:01 P Jun 16, 2017
Center Freq 2.480000000 GHz Center Freq: 2.460000000 GHz Radio Std: None Frequency
() Trig: Free Run Avg|Held:>10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 11 dB
Ref 20.00 dBm

Center Freq
2.480000000 GHz

Span 3 MHz

CF Step
#/BW 47 kHz Sweep 12.73 ms 300,000 kHz

Occupied Bandwidth Total Power 12.8 dBm
1.2061 MHz —

Transmit Freq Error -14.570 kHz OBW Power 99.00 % inE
x dB Bandwidth 1.311 MHz x dB -20.00 dB

STATUS
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Figure 7: 20dB Bandwidth, TM7

Ag}ient Spectrum Analyzer - Occupied BW
T e SENSEINT| ALTGN AUTO 02,51:06 P Jun 16, 2017
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz Radio Std: None Frequency

5] Trig: Free Run Avg|Hald:>10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 11 dB
Ref 20.00 dBm

Center Freq
2.402000000 GHz

Center 2.402 GHz Span 3 MHz

; CF Step
#VBW 47 kHz Sweep 12.73 ms L

Occupied Bandwidth Total Power 12.9 dBm
1.2488 MHz E—

Transmit Freq Error -20.122 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 1.325 MHz x dB -20.00 dB

IM SG STATUS

Figure 8: 20dB Bandwidth, TM8

Ag}ient Spectrum Analyzer - Occupied BW

T e i ALTGN AUTO 02,5044 Pl Jun 16, 2017
Center Freq 2.441000000 GHz Center Freq: 2.441000000 GHz Radio Std: None Frequency
() Trig: Free Run Avg|Held:>10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 11 dB
Ref 20.00 dBm

Center Freq
2.441000000 GHz

Span 3 MHz

CF Step
#/BW 47 kHz Sweep 12.73 ms 300,000 kHz

Occupied Bandwidth Total Power 12.9 dBm
1.2293 MHz —

Transmit Freq Error -22.278 kHz OBW Power 99.00 % inE
x dB Bandwidth 1.286 MHz x dB -20.00 dB

STATUS
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Figure 9: 20dB Bandwidth, TM9

Ag}ient Spectrum Analyzer - Occupied BW
T e SENSEINT| ALTGN AUTO 02,50;20 P Jun 16, 2017
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz

Radio Std: None Frequency

5] Trig: Free Run Avg|Hald:>10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 11 dB

Ref 20.00 dBm

Center Freq
2.480000000 GHz

Center 2.48 GHz Span 3 MHz CF Step
#Res BW 15 kHz Sweep 12.73ms 300.000 kHz

Total Power 12.4 dBm i s

#VBW 47 kHz
Occupied Bandwidth
1.2090 MHz

Freq Offset
Transmit Freq Error -21.728 kHz OBW Power 99.00 % 0Hz

x dB Bandwidth 1.266 MHz x dB -20.00 dB

IMSG

STATUS
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5.1.4 Conducted Spurious Emissions

RESULT: Pass
Date of testing : 16.06.2017
Test standard : FCC Part 15.247(d)
Test procedure : ANSI C63.10: 2013
Public Notice DA 00-705 March 30, 2000
Limit : FCC Part 15.247(d)
Kind of test site : Shielded room
Test setup
Test Channel : Low/ Middle/ High
Operation Mode : TM1, TM3, TM4, TM6, TM7, TM9
Ambient temperature 1 25°C
Relative humidity i 52%

Atmospheric pressure : 101kPa
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Figure 10: Conducted Spurious Emission, TM1

Agilent Spectrum Analyzer - Swept SA
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Figure 12: Conducted Spurious Emission, TM4
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Figure 14: Conducted Spurious Emission, TM7

Agilent Spectrum Analyzer - Swept SA

SENSE!INT| ALIGN ALTO
Avyg Type: Log-Pwr

Avg|Hald:>111

Marker 1 2.401525750000 GHz ]
PNO: Fast () Trig: Free Run

IFGain:Low #Atten: 20 dB

Ref Offset 11 dB
Ref 20.00 dBm

Peak Search

NextPeak
|
Next Pk Right
|
Next Pk Left
e |
Marker Delta|
|
MKr—CF
| e
Mkr—RefLvl

Agilent Spectrum Analyzer - Swept SA

RF | S50%  AC

Marker 1 2.480181250000 GHz
PNO: Fast ()
IFGain:Low

SENSEIINT) ALIGN AUTO
Avg Type: Log-Pwr

Avg|Hold:>111

11:32:23 PM Jun 2017

Trig: Free Run
#Atten: 20 dB

Ref Offset 11 dB
Ref 20.00 dBm

A
NPV e

#VBW 300 kHz

Peak Search

NextPeak
S |
Next Pk Right|
|
Next Pk Left
e |
Marker Delta,
=

Mkr—CF
s

Mkr—RefLvl

10f2

IM SG STATUS




A TUVRheinland®

Produkte

Products
Prifbericht - Nr.: 50085877 001 Seite 22 von 61
Test Report No. Page 22 of 61

Figure 16: Band Edge, TM1
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Figure 17: Band Edge, TM3
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Figure 18: Band Edge, TM4
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Figure 19: Band Edge, TM6
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Figure 20: Band Edge, TM7
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Figure 21: Band Edge, TM9
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5.1.5 Frequency Separation

RESULT:

Date of testing
Test standard
Test procedure

Limit
Kind of test site

Test setup

Test Channel
Operation Mode
Ambient temperature
Relative humidity
Atmospheric pressure

Pass

16.06.2017

FCC Part 15.247(a)(1)

ANSI C63.10: 2013

Public Notice DA 00-705 March 30, 2000
FCC Part 15.247(a)(1)

Shielded room

Low/ Middle/ High
TM10 to TM12
25°C

52%

101kPa
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Figure 22: Frequency Separation, TM10, observation Frequency 2402MHz

Agilent Spectrum Analyzer - Swept SA

| SENSEINT| ALIGN ALTO
Avyg Type: Log-Pwr
PNO: Wide () Trig: Free Run Avg|Hald:>111
IFGain:Low #Atten: 20 dB

Peak Search

NextPeak
Ref Offset 11 dB
Ref 20.00 dBm : e |
Next Pk Right
s |
Next Pk Left
R |
Marker Delta
| EEtsiETE |

Mkr—CF

LN

E

Mkr—RefLvl

BN UEEREEE
HEEENUEEEE

#VBW 300 kHz Sweep 1.067 ms (2001 pts)

RF | S0GQ  AC | SENSEINT| ALIGN ALTO
Marker 1 A 1.000000000 MHz I Avg Type: Log-Pwr
PNO: Wide L, Trig: Free Run Avg|Hold:>1/1
IFGain:Low #Atten: 20 dB

NextPeak
Ref Offset 11 dB
Ref 20.00 dBm : |
Next Pk Right
|
Next Pk Left
R
Marker Delta

Mkr—CF

Mkr—RefLvl

Span 10.00 MHz

# #J/BW 300 kHz Sweep 1.067 ms (2001 pts) “
IMSG STATUS




A TUVRheinland®

Produkte

Products
Prifbericht - Nr.: 50085877 001 Seite 27 von 61
Test Report No. Page 27 of 61

Figure 24: Frequency Separation, TM10, observation Frequency 2480MHz
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Figure 26: Frequency Separation, TM11, observation Frequency 2441 MHz
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Figure 28: Frequency Separation, TM12, observation Frequency 2402MHz
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Figure 30: Frequency Separation, TM12, observation Frequency 2480MHz
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5.1.6 Number of Hopping Frequency

RESULT: Pass
Date of testing : 16.06.2017
Test standard : FCC 15.247(a)(1)(iii)
Test procedure : ANSI C63.10: 2013
Public Notice DA 00-705 March 30, 2000
Limit : FCC 15.247(a)(1)(iii)
Kind of test site : Shielded room
Test setup
Operation Mode : TM10to TM12
Ambient temperature 1 25°C
Relative humidity i 52%
Atmospheric pressure : 101kPa

Table 7: Number of Hopping Frequency

Frequency Range Measured Quantity of Hopping Channel Limit
2402 to 2480 79 >15
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Figure 31: Number of Hopping Frequency, TM10, part 1

Agilent Spectrum Analyzer - Swept SA

e oo e e ! ALIGN AUTO

Start Freq 2.402000000 GHz _ Avg Type: Log-Pwr BrEouEncy
Trig: Free Run Avg|Hald:>111

|FGain:Low _ #Atten: 20 dB

Auto Tune
Ref Offset 11 dB

Ref 20.00 dBm ]

Center Freq
2.411500000 GHz

StartFreq
2.402000000 GHz

Stop Freq
2.421000000 GHz

CF Step
1.900000 MHz
Auto Man

Freq Offset
0 Hz

Stop 2.421000 GHz
#VBW 1.0 MHz Sweep 1.067 ms (2001 pts)

Agilent Spectrum Analyzer - Swept SA
S0Q AC

- EE =
Start Freq 2.422000000 GHz _ Avg Type: Log-Pwr ey,
;' Trig:Free Run Avg|Hold:>1/1

IFGain:Low _ #Atten: 20 dB

Auto Tune
Ref Offset 11 dB

Ref 20.00 dBim e

Center Freq
2.431500000 GHz

StartFreq
2.422000000 GHz

Stop Freq
2.441000000 GHz

CF Step
1.900000 MHz
Auto Man

Freq Offset
0Hz

Stop 2.441000 GHz
#VBW 1.0 MHz Sweep 1.067 ms (2001 pts)




A TUVRheinland®

Produkte

Products
Prifbericht - Nr.: 50085877 001 Seite 33 von 61
Test Report No. Page 33 of 61

Figure 33: Number of Hopping Frequency, TM10, part 3
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Figure 35: Number of Hopping Frequency, TM11, part 1
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Figure 37: Number of Hopping Frequency, TM11, part 3
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Figure 39: Number of Hopping Frequency, TM12, part 1
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Figure 41: Number of Hopping Frequency, TM12, part 3
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5.1.7 Time of Occupancy

RESULT: Pass
Date of testing : 16.06.2017
Test standard : FCC 15.247(a)(1)(iii)
Test procedure : ANSI C63.10: 2013
Public Notice DA 00-705 March 30, 2000
Limit : FCC 15.247(a)(1)(iii)
Kind of test site : Shielded room
Test setup
Operation Mode : TM12to TM14
Ambient temperature 1 25°C
Relative humidity i 52%
Atmospheric pressure : 101kPa

Table 8: Time of Occupancy, TM12 to TM14

Frequency Pack_et Maximum Number of Hrzaie i e Limit
Mode [MHz] Duration Hopping Channels Occupancy [ms]
[ms] [ms]
TM14 2441 0.405 320 129.6 400
TM13 2441 1.660 160 265.6 400
TM12 2441 2.915 107 312.0 400
Note:

Average time of occupancy = [(Packet duration * Number of hops per channel in a 31.6s period).

The spectrum analyzer center frequency was set to one of the known hopping channel. The
SWEEP TIME was set to 10ms, the SPAN was set to ZERO SPAN, and the TRGGER was set
to VIDEO. The time duration of the transmissions so captured was measured with the MARKER
DELTA function.

According the BLUETOOTH STANDARD SPECIFICATION, the nominal hop rate is 1600
hops/s. All Bluetooth units participating in the piconet are time and hop synchronized to the
channel.

The maximum number of hopping channels in 31.6s for 3DH1 = 1600/ 2 /79 *31.6 = 320
The maximum number of hopping channels in 31.6s for 3DH3 = 1600/ 4 /79 *31.6 = 160
The maximum number of hopping channels in 31.6s for 3DH5 = 1600/ 6 /79 *31.6 = 107
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Figure 43: Time of Occupancy, TM14, observation Frequency 2441MHz
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Figure 45: Time of Occupancy, TM12, observation Frequency 2441 MHz
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5.2 Emission in the Frequency Range up to 30MHz

5.2.1 Conducted Emission

RESULT:

Date of testing
Test standard
Test procedure
Limit

Kind of test site

19.06.2017

FCC Part 15.207 (a)
ANSI C63.10: 2013
FCC Part 15.207 (a)
Shielded room

Test setup

Operation Mode : TM15
Ambient temperature 1 25°C
Relative humidity 52%
Atmospheric pressure 101kPa

Pass
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Figure 46: Conducted Emission, L line
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Table 9: Conducted Emission, L line

Frequency Measure Level Reading Level Over Limit Limit Factor T
[MHz] [dBuV] [dBuV] [dB] [dBuV] [dB] ype
0.190 41.629 31.600 -22.408 64.037 | 10.029 | QP
0.190 34.029 24.000 -20.008 54.037 | 10.029 | AV
0.302 41.715 31.710 18.472 60.188 | 10.006 | QP
0.302 33.854 23.848 -16.334 50.188 | 10.006 | AV
0.358 50.429 40.378 -8.345 58.775 | 10.051 | QP
0.358 43.665 33.613 5110 48.775 | 10.051 | AV
0.510 34.263 24.106 21.737 56.000 | 10.157 | QP
0.510 27.684 17.527 -18.316 46.000 | 10.157 | AV
7.986 25.531 15.363 -34.469 60.000 | 10.168 | QP
7.986 17.096 6.928 -32.904 50.000 | 10.168 | AV
23.214 32.272 22.082 -27.728 60.000 | 10.190 | QP
23.214 25.007 14.817 -24.993 50.000 | 10.190 | AV
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Figure 47: Conducted Emission, N line
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Table 10: Conducted Emission, N line

Frequency Measure Level Reading Level Over Limit Limit Factor T
[MHz] [dBuV] [dBuV] [dB] [dBuV] [dB] ype
0.362 49.818 39.734 -8.864 58.682 | 10.084 | QP
0.362 42.772 32.688 -5.911 48.682 | 10.084 | AV
2.534 24.447 14.587 -31.553 56.000 | 9.860 QP
2.534 16.445 6.585 -29.555 46.000 | 9.860 AV
5.094 23.380 13.324 -36.620 60.000 | 10.057 | QP
5.094 16171 6.114 -33.829 50.000 | 10.057 | AV
7.926 24.814 14.631 -35.186 60.000 | 10.183 | QP
7.926 17.526 7.343 -32.474 50.000 | 10.183 | AV
8.554 24.997 14.794 -35.003 60.000 | 10.203 | QP
8.554 17.770 7.567 -32.230 50.000 | 10.203 | AV

23.842 31.976 21.701 -28.024 60.000 | 10.274 | QP
23.842 24.729 14.455 -25.271 50.000 | 10.274 | AV
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5.3 Emission in the Frequency Range above 30MHz
5.3.1 Radiated Spurious Emission
RESULT: Pass
Date of testing : 20.06.2017
Test standard : FCC 15.247(d)
Test procedure : ANSI C63.10: 2013
Public Notice DA 00-705 March 30, 2000
Limit : FCC 15.247(d)
FCC 15.209(a)
Kind of test site :  3m Semi-Anechoic Chamber
Test setup
Test Channel : Low/ Middle/ High
Operation Mode : TM1 to TM9
Ambient temperature 1 25°C
Relative humidity i 52%
Atmospheric pressure : 101kPa
Table 11: Radiated Spurious Emission, below 1GHz, TM1
Measure Reading Over .
Freq. L Limit Factor Ant.
Mode Level Level Limit Type
[MHZz] [dBuV/m] [dBuV] [dB] [dBuV/m] [dB] Pol.
111.965 30.965 18.740 | -12.535 | 43.500 12.225 | QP
127.970 33.365 19.760 -10.135 | 43.500 13.605 QP
224.485 33.787 21.616 -12.213 | 46.000 12.172 QP H
336.035 35.237 20.059 | -10.763 | 46.000 15.178 | QP
384.050 40.197 24.020 -5.803 46.000 16.177 | QP
™1 797.755 30.245 7.035 -15.755 | 46.000 23.210 QP
30.485 25.985 12.356 | -14.015 | 40.000 13.629 | QP
44.065 25.342 11.098 -14.658 | 40.000 14.244 QP
79.955 30.424 20.340 -9.576 40.000 10.084 | QP \
137.670 28.431 14.130 -15.069 | 43.500 14.301 QP
224.970 30.362 18.156 | -15.638 | 46.000 12.206 | QP
634.310 29.278 8.125 -16.722 | 46.000 21.153 QP
Note:

All the modes were performed, only the worst case was listed in the table above.
The radiated emission below 30MHz are very low, so they are not shown in this report.
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Table 12: Radiated Spurious Emission, above 1GHz, TM1 to TM3

Measure Reading Over _
Mode | Féa: Level Level | Limit |, it | Factor | o Ant.
[MHz] < oo | [ | [GBuV/m] | [dB] Pol,
4986.500 40.626 37.610 | -33.374 | 74.000 | 8.016 | PK | _
7893.500 44.897 36.551 | -29.103 | 74.000 | 8.345 | PK
iy 3771000 35.722 36.039 | -38.278 | 74.000 | -0.317 | PK
4995.000 46.202 43.158 | -27.798 | 74.000 | 3.044 | PK | V
8879.500 44.979 35.815 | -29.021 | 74.000 | 9.164 | PK
10282.000 | 47.678 35672 | -26.322 | 74.000 | 12.006 | PK
4034.500 35.544 35.083 | -38.456 | 74.000 | 0.460 | PK
4995.000 39.931 36.887 | -34.069 | 74.000 | 3.044 | PK |
8624.500 44.356 35576 | -29.644 | 74.000 | 8.780 | PK
o |_9508.500 44.016 33.411 | -29.984 | 74.000 | 10.604 | PK
4077.000 34.873 34276 | -39.127 | 74.000 | 0597 | PK
4995.000 45.010 41.966 | -28.990 | 74.000 | 3.044 | PK |
8514.000 44.605 36.033 | -29.395 | 74.000 | 8.372 | PK
10358.500 | 46.845 34.666 | -27.155 | 74.000 | 12.179 | PK
3941.000 35.524 35053 | -38.476 | 74.000 | 0271 | PK
4978.000 39.992 37.005 | -34.008 | 74.000 | 2.987 | PK | H
8582.000 44.273 35.604 | -29.727 | 74.000 | 8.649 | PK
v |_9814.500 46.434 34.860 | -27.566 | 74.000 | 11.573 | PK
3745.500 37.497 37.911 | -36.503 | 74.000 | -0.413 | PK
4978.000 45.501 42514 | 28.499 | 74.000 | 2.987 | PK | V
8913.500 45.267 36.149 | -28.733 | 74.000 | 9.118 | PK
10205.500 | 47.034 35051 | -26.966 | 74.000 | 11.783 | PK
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Table 13: Radiated Spurious Emission, above 1GHz, TM4 to TM6

Reading Over .
ade | frea, | Messrelevel | lovel” | Lk | BT | PR | 1y | AT
[dBuV] [dB] ’
4051.500 35.834 35.323 | -38.166 | 74.000 0.511 PK
4986.500 40.029 37.013 | -33.971 | 74.000 3.016 PK H
8794.500 45.137 36.244 | -28.863 | 74.000 8.893 PK
™4 9797.500 46.446 34.967 | -27.554 | 74.000 | 11.480 | PK
4026.000 35.900 35.462 | -38.100 | 74.000 0.438 PK
4995.000 46.665 43.621 -27.335 | 74.000 3.044 PK Vv
8845.500 44.374 35.273 | -29.626 | 74.000 9.101 PK
9857.000 45.217 33.625 |-28.783 | 74.000 | 11.592 | PK
3907.000 35.028 34.814 | -38.972 | 74.000 0.214 PK
4995.000 38.756 35.712 | -35.244 | 74.000 3.044 PK H
8820.000 43.882 34.859 |-30.118 | 74.000 9.023 PK
™5 10078.000 46.014 34520 |-27.986| 74.000 | 11.494 | PK
4009.000 36.241 35.851 -37.759 | 74.000 0.390 PK
4986.500 45.516 42.500 |-28.484 | 74.000 3.016 PK vV
8616.000 43.578 34.787 | -30.422 | 74.000 8.791 PK
10180.000 46.440 34.698 | -27.560 | 74.000 | 11.742 | PK
4009.000 35.821 35.431 -38.179 | 74.000 0.390 PK
4986.500 39.242 36.226 | -34.758 | 74.000 3.016 PK H
8718.000 43.580 34.606 | -30.420 | 74.000 8.974 PK
™6 9780.500 47.414 35.979 | -26.586 | 74.000 | 11.435 | PK
4034.500 36.520 36.059 | -37.480 | 74.000 0.460 PK
4986.500 46.378 43.362 | -27.622 | 74.000 3.016 PK vV
8786.000 44.941 36.068 | -29.059 | 74.000 8.873 PK
10384.000 47.837 35.542 | -26.163 | 74.000 | 12.295 | PK
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Table 14: Radiated Spurious Emission, above 1GHz, TM7 to TM9

Reading Over .
ade | frea, | Mesarelevel | “lovel” | Limt | LT | Pl | 1y | AT
[dBuV] [dB] )
3915.500 36.718 36.484 -37.282 | 74.000 0.234 PK
4986.500 39.943 36.927 -34.057 | 74.000 3.016 PK H
8888.000 44.896 35.702 -29.104 | 74.000 9.194 PK
™7 10545.500 47.106 34.646 -26.894 | 74.000 12.460 PK
4102.500 36.224 35.555 -37.776 | 74.000 0.669 PK
4995.000 45.865 42.821 -28.135 | 74.000 3.044 PK Vv
8769.000 43.693 34.748 -30.307 | 74.000 8.945 PK
9857.000 44.633 33.041 -29.367 | 74.000 11.592 | PK
3949.500 35.439 35.153 -38.561 | 74.000 0.286 PK
4995.000 38.907 35.863 -35.093 | 74.000 3.044 PK H
8718.000 44.745 35.771 -29.255 | 74.000 8.974 PK
™8 10273.500 46.481 34.494 -27.519 | 74.000 11.986 | PK
3915.500 34.696 34.462 -39.304 | 74.000 0.234 PK
4978.000 45.048 42.061 -28.952 | 74.000 2.987 PK vV
8709.500 44.483 35.500 -29.517 | 74.000 8.984 PK
10163.000 46.477 34.804 -27.523 | 74.000 11.673 PK
8650.000 44.753 35.964 -29.247 | 74.000 8.789 PK
3082.500 36.379 38.231 -37.621 | 74.000 -1.852 PK
3567.000 36.317 37.130 -37.683 | 74.000 -0.813 PK H
4961.000 47.191 44.279 -26.809 | 74.000 2.912 PK
™9 7442.500 53.191 45.200 -0.809 54.000 7.992 AV
7443.000 55.226 47.234 -18.774 | 74.000 7.992 PK
4961.000 42.370 39.458 -31.630 | 74.000 2.912 PK
5760.000 40.162 36.256 -33.838 | 74.000 3.906 PK Vv
7439.930 49.608 41.620 -4.392 54.000 7.989 AV
7443.000 55.202 47.210 -18.798 | 74.000 7.992 PK
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Figure 48: Band Edge, TM1, Horizontal, PK
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Frequency(MHz)
Frequency Measure Level Reading Level Over Limit Limit Factor Tvoe
[MHZ] [dBuV/m] [dBuV] [dB] [dBuV/m] [dB] yp
2382.722 59.713 28.497 -14.287 74.000 31.216 PK
2390.000 58.472 27.269 -15.528 74.000 31.203 PK
2402.103 84.794 53.610 NA NA 31.184 PK

Figure 49: Band Edge, TM1, Horizontal, AV
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Frequency(MHz)
Frequency Measure Level Reading Level Over Limit Limit Factor Tvoe
[MHz] [dBuV/m] [dBuV] [dB] [dBuV/m] | [dB] yp
2390.000 45.268 14.065 -8.732 54.000 31.203 | AV
2402.055 76.100 44.916 NA NA 31.184 | AV
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Figure 50: Band Edge, TM1, Vertical, PK
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Freqqency(MH.z.]
Frequency Measure Level Reading Level Over Limit Limit Factor Tvoe
[MHZ] [dBuV/m] [dBuV] [dB] [dBuV/m] [dB] yp
2370.087 60.034 28.794 -13.966 74.000 31.240 PK
2390.000 59.716 28.513 -14.284 74.000 31.203 PK
2402.150 74.956 43.772 NA NA 31.184 PK

Figure 51: Band Edge, TM1, Vertical, AV
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Frequency Measure Level Reading Level Over Limit Limit Factor Tvoe
[MHz] [dBuV/m] [dBuV] [dB] [dBuV/m] | [dB] yp
2390.000 45.278 14.075 -8.722 54.000 31.203 AV
2402.055 67.753 36.569 NA NA 31.184 | AV
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Figure 52: Band Edge, TM3, Horizontal, PK
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Frequency Measure Level Reading Level Over Limit Limit Factor T
[MHZ] [dBuV/m] [dBuV] [dB] [dBuV/m] | [dB] ype
2480.068 79.881 48.697 NA NA 31.184 | PK
2483.500 58.335 27.142 -15.665 74.000 | 31.194 | PK
2485.788 59.699 28.500 -14.301 74.000 | 31.200 | PK

Figure 53: Band Edge, TM3, Horizontal, AV
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Frequency Measure Level Reading Level Over Limit Limit Factor T
[MHz] [dBuV/m] [dBuV] [dB] [dBuV/m] | [dB] ype

2480.178 72.163 40.978 NA NA 31.185 | AV

2483.500 45.403 14.210 -8.597 54.000 | 31.194 | AV
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Figure 54: Band Edge, TM3, Vertical, PK
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FreqL.! ency(M H.Z.]

Frequency | Measure Level | Reading Level | Over Limit Limit Factor T
[MHz] [dBuV/m] [dBuV] [dB] [dBuV/m] [dB] ype
2480.123 72.369 41.185 NA NA 31.185 PK
2483.500 57.958 26.765 16.042 | 74.000 | 31.194 PK
2486.404 59.608 28.407 14392 | 74.000 | 31.201 PK

Figure 55: Band Edge, TM3, Vertical, AV
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FreqL.! ency(M H.Z.]

Frequency Measure Level Reading Level Over Limit Limit Factor Tvoe
[MHZ] [dBuV/m] [dBuV] [dB] [dBuV/m] [dB] yp
2480.178 65.285 34.100 NA NA 31.185 AV
2483.500 45.422 14.229 -8.578 54.000 31.194 AV
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Figure 56: Band Edge, TM4, Horizontal, PK
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Freqqency(MH.z.]
Frequency Measure Level Reading Level | Over Limit Limit Factor Tvoe
[MHz] [dBuV/m] [dBuV] [dB] [dBuV/m] | [dB] yp
2378.353 59.487 28.263 -14.513 74.000 31.224 PK
2390.000 58.171 26.968 -15.829 74.000 31.203 PK
2402.150 83.059 51.875 NA NA 31.184 PK

Figure 57: Band Edge, TM4, Horizontal, AV
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Freqqency(MH.z.]
Frequency Measure Level Reading Level Over Limit Limit Factor Tvoe
[MHZ] [dBuV/m] [dBuV] [dB] [dBuV/m] [dB] yp
2390.000 45.223 14.020 -8.777 54.000 31.203 AV
2401.532 72.042 40.857 NA NA 31.185 AV
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Figure 58: Band Edge, TM4, Vertical, PK
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Freqqency(MH.z.]
Frequency Measure Level Reading Level | Over Limit Limit Factor Tvoe
[MHz] [dBuV/m] [dBuV] [dB] [dBuV/m] | [dB] yp
2377.308 59.440 28.214 -14.560 74.000 31.226 PK
2390.000 57.975 26.772 -16.025 74.000 31.203 PK
2402.103 72.369 41.185 NA NA 31.184 PK

Figure 59: Band Edge, TM4, Vertical, AV
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Frequency Measure Level Reading Level Over Limit Limit Factor Tvoe
[MHZ] [dBuV/m] [dBuV] [dB] [dBuV/m] [dB] yp
2390.000 45174 13.971 -8.826 54.000 31.203 AV
2401.485 63.671 32.486 NA NA 31.185 AV
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Figure 60: Band Edge, TM6, Horizontal, PK
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Frequency Measure Level Reading Level | Over Limit Limit Factor T
[MHz] [dBuV/m] [dBuV] [dB] [dBuV/m] | [dB] ype
2479.837 79.832 48.648 NA NA 31.184 | PK
2483.500 58.378 27.185 -15.622 74.000 | 31.194 | PK
2484655 59.556 28.360 14444 74.000 | 31.197 | PK

Figure 61: Band Edge, TM6, Horizontal, AV
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Frequency Measure Level Reading Level Over Limit Limit Factor Tvoe
[MHZ] [dBuV/m] [dBuV] [dB] [dBuV/m] [dB] yp

2479.628 70.251 39.068 NA NA 31.184 AV

2483.500 45.391 14.198 -8.609 54.000 31.194 AV
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Figure 62: Band Edge, TM6, Vertical, PK
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Frequency Measure Level Reading Level | Over Limit Limit Factor T
[MHz] [dBuV/m] [dBuV] [dB] [dBuV/m] | [dB] ype
2480.167 72.163 40.978 NA NA 31.185 | PK
2483.500 58.885 27.692 -15.115 74.000 | 31.194 | PK
2485524 60.310 29.111 -13.690 74.000 | 31.198 | PK

Figure 63: Band Edge, TM6, Vertical, AV
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Frequency Measure Level Reading Level Over Limit Limit Factor Tvoe
[MHZ] [dBuV/m] [dBuV] [dB] [dBuV/m] [dB] yp

2479.760 63.376 32.193 NA NA 31.184 AV

2483.500 45.385 14.192 -8.615 54.000 31.194 AV
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Figure 64: Band Edge, TM7, Horizontal, PK
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Frequency Measure Level Reading Level | Over Limit Limit Factor Tvoe
[MHz] [dBuV/m] [dBuV] [dB] [dBuV/m] | [dB] yp
2380.157 59.325 28.104 -14.675 74.000 31.220 PK
2390.000 58.291 27.088 -15.709 74.000 31.203 PK
2401.770 83.064 51.880 NA NA 31.184 PK

Figure 65: Band Edge, TM7, Horizontal, AV
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Frequency Measure Level Reading Level Over Limit Limit Factor Tvoe
[MHZ] [dBuV/m] [dBuV] [dB] [dBuV/m] [dB] yp
2390.000 45.216 14.013 -8.784 54.000 31.203 AV
2401.580 72.099 40.914 NA NA 31.185 AV
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Figure 66: Band Edge, TM7, Vertical, PK
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Frequency Measure Level Reading Level | Over Limit Limit Factor Tvoe
[MHz] [dBuV/m] [dBuV] [dB] [dBuV/m] | [dB] yp
2379.065 59.546 28.323 -14.454 74.000 31.223 PK
2390.000 58.516 27.313 -15.484 74.000 31.203 PK
2402.055 72.245 41.061 NA NA 31.184 PK

Figure 67: Band Edge, TM7, Vertical, AV
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Frequency Measure Level Reading Level Over Limit Limit Factor Tvoe
[MHZ] [dBuV/m] [dBuV] [dB] [dBuV/m] [dB] yp
2390.000 45.262 14.059 -8.738 54.000 31.203 AV
2401.532 63.688 32.503 NA NA 31.185 AV
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Figure 68: Band Edge, TM9, Horizontal, PK
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Frequency Measure Level Reading Level | Over Limit Limit Factor T
[MHz] [dBuV/m] [dBuV] [dB] [dBuV/m] | [dB] ype
2480.046 79.808 48.624 NA NA 31.184 | PK
2483.500 58.438 27.245 -15.562 74.000 | 31.194 | PK
2485.282 60.579 29.381 -13.421 74.000 | 31.198 | PK

Figure 69: Band Edge, TM9, Horizontal, AV
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Frequency Measure Level Reading Level Over Limit Limit Factor Tvoe
[MHZ] [dBuV/m] [dBuV] [dB] [dBuV/m] [dB] yp

2479.595 70.194 39.011 NA NA 31.183 AV

2483.500 45.401 14.208 -8.599 54.000 31.194 AV
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Figure 70: Band Edge, TM9, Vertical, PK
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Frequency Measure Level Reading Level | Over Limit Limit Factor T
[MHz] [dBuV/m] [dBuV] [dB] [dBuV/m] | [dB] ype
2479.826 70.872 39.688 NA NA 31.184 | PK
2483.500 59.059 27.866 -14.941 74.000 | 31.194 | PK
2485.656 59.852 28.653 14,148 74.000 | 31.199 | PK

Figure 71: Band Edge, TM9, Vertical, AV
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Frequency Measure Level Reading Level Over Limit Limit Factor Tvoe
[MHZ] [dBuV/m] [dBuV] [dB] [dBuV/m] [dB] yp

2479.760 61.778 30.595 NA NA 31.184 AV

2483.500 45.397 14.204 -8.603 54.000 31.194 AV
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