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10.3. LIMITS AND MEASUREMENT RESULT
15.209(a) Limit in the below table has to be followed

Frequencies Field Strength Measurement Distance
(MHz) (micorvolts/meter) (meters)
0.009~0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHz) 30
1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3

Note: All modes were tested For restricted band radiated emission,
the test records reported below are the worst result compared to other modes.
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RADIATED EMISSION BELOW 30MHZ
No emission found between lowest internal used/generated frequencies to 30MHz.
RADIATED EMISSION BELOW 1GHZ

EUT Bluetooth Headphone Model Name Studio BT
o Relative o

Temperature 25.1°C Humidity 55.5%

Pressure 960hPa Test Voltage Normal Voltage

Test Mode Mode 4 Antenna Horizontal

669 dBuV/m

Limit: _—
Margin: —_—

B
B

I ;MMW
132
20,000 127.00 22400 321.00 418.00 515.00 612.00 709.00 80600 1000.00 MHz
No. Mk Freq. Reading| Factor |Measurement| Limit | Over Detector Aﬂ::g;:la DLagtrj:aee Comment
i MHz dBuv dB/m dBu\/m dBuvim | dB cm degree
1 83.3500 11.53 14.95 26.48 40.00 |-13.52| peak
2| * | 2159167 | 16.24 17.00 3324 4350 -10.26| peak
3 2644167 | 15.51 18.67 3418 46.00 |-11.82| peak
4 7526500 [ 3.40 29.34 32.74 46.00 |-13.26| peak
5 869.0500 1.87 31.30 3317 46.00 |-12.83| peak
6 9498833 | 232 3213 34.45 46.00 |-11.55| peak

RESULT: PASS
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EUT Bluetooth Headphone Model Name Studio BT
o Relative o

Temperature 25.1°C Humidity 55.5%

Pressure 960hPa Test Voltage Normal Voltage

Test Mode Mode 4 Antenna Vertical

66.9 dBu¥/m

Limit: _
Margin: —_—

I—I %
1 5
2
27 ;
1
12
30.000 127.00 22400 321.00 418.00 515.00 612.00 F09.00 806.00 1000.00 MWHz
. . Antenna| Table
Freq. Readin Factor |Measurement| Limit | Over :
No. | MK q 9 Detector | Height | Degree Comment
) MHz dBuv dB/m dBuvim dBuvim | dB cm degree
1 83.3500 7.99 14.95 2294 40.00 |-17.08| peak
2 2159167 | 1059 17.00 27.59 4350 [-15.91| peak
3 264 4167 9.67 18.67 28.34 45.00 |-17.66| peak
4 | * | 5392500 | 11.32 2576 37.08 46.00 | -8.92 | peak
5 823.7833 216 3072 32.88 46.00 |-13.12| peak
5] 954 7333 220 3217 34 .37 4600 |-11.63| peak

RESULT: PASS
Note: 1. Factor=Antenna Factor + Cable loss, Margin=Measurement-Limit.

2 All test modes had been pre-tested. The mode 4 is the worst case and recorded in the report.
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EUT Bluetooth Headphone Model Name Studio BT
Temperature 24.6°C Relative Humidity 54.7%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode Mode 1 Antenna Horizontal
Meter Emission . .
Frequency Reading Factor Level Limits Margin Value Type
(MHz) (dBuVv) (dB) (dBuV/m) (dBuV/m) (dB)
4804.062 47.81 3.76 51.57 74.00 -22.43 peak
4804.062 34 3.70 37.7 54.00 -16.3 AVG
7206.093 44.46 7.23 51.69 74.00 -22.31 peak
7206.093 32.39 7.15 39.54 54.00 -14.46 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
EUT Bluetooth Headphone Model Name Studio BT
Temperature 24.6°C Relative Humidity 54.7%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode Mode 1 Antenna Vertical
Meter Emission - .
Frequency Reading Factor Level Limits Margin Value Type
(MHz) (dBuVv) (dB) (dBuV/m) (dBuV/m) (dB)
4804.062 47.81 4.89 52.7 74.00 -21.3 peak
4804.062 35.72 4.29 40.01 54.00 -13.99 AVG
7206.093 45.64 8.23 53.87 74.00 -20.13 peak
7206.093 32.31 8.57 40.88 54.00 -13.12 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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EUT Bluetooth Headphone Model Name Studio BT
Temperature 24.6°C Relative Humidity 54.7%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode Mode 2 Antenna Horizontal
Meter Emission W | .
Frequency Reading Factor Level Limits Margin Value Type
(MHz) (dBuVv) (dB) (dBuV/m) (dBuV/m) (dB)
4882.062 47.81 3.83 51.64 74.00 -22.36 peak
4882.062 34.72 3.05 37.77 54.00 -16.23 AVG
7323.093 44.42 7.34 51.76 74.00 -22.24 peak
7323.093 32.31 7.30 39.61 54.00 -14.39 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
EUT Bluetooth Headphone Model Name Studio BT
Temperature 24.6°C Relative Humidity 54.7%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode Mode 2 Antenna Vertical
Meter Emission - .
Frequency Reading Factor Lelel Limits Margin Valde Type
(MHz) (dBpV) (dB) (dBpV/m) (dBuV/m) (dB)
4882.062 47.81 4.96 52.77 74.00 -21.23 peak
4882.062 35.72 4.36 40.08 54.00 -13.92 AVG
7323.093 45.64 8.3 53.94 74.00 -20.06 peak
7323.093 32.31 8.64 40.95 54.00 -13.05 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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EUT Bluetooth Headphone Model Name Studio BT
Temperature 24.6°C Relative Humidity 54.7%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode Mode 3 Antenna Horizontal
Meter Emission
Frequency Reading Factor Level Limits Margin Value Type
(MH2) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
4960.062 47.81 3.90 51.71 74.00 -22.29 peak
4960.062 33.96 3.88 37.84 54.00 -16.16 AVG
7440.093 45.64 6.19 51.83 74.00 -22.17 peak
7440.093 33.6 6.08 39.68 54.00 -14.32 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.

EUT Bluetooth Headphone Model Name Studio BT
o Relative o
Temperature 24.6°C Humidity 54.7%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode Mode 3 Antenna Vertical
Meter Emission
Frequency Reading Factor Level Limits Margin Value Type
(MH2) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
4960.062 47.81 3.93 51.74 74.00 -22.26 peak
4960.062 34.05 3.82 37.87 54.00 -16.13 AVG
7440.093 45.64 6.22 51.86 74.00 -22.14 peak
7440.093 33.61 6.10 39.71 54.00 -14.29 AVG
Remark:
Factor = Antenna Factor + Cable Loss — Pre-amplifier.

RESULT: PASS

Note: Other emissions from 1G to 25 GHz are considered as ambient noise. No recording in the test report.
Factor=Antenna Factor+ Cable loss-Amplifier gain, Over=Measure-Limit.

The “Factor” value can be calculated automatically by software of measurement system.

All test modes had been tested. The GFSK modulation is the worst case and recorded in the report.
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TEST RESULT FOR RESTRICTED BANDS REQUIREMENTS

EUT Bluetooth Headphone Model Name Studio BT
Temperature 25.2°C Relative Humidity 55.5%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode Mode 1 Antenna Horizontal
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RESULT: PASS
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EUT Bluetooth Headphone Model Name Studio BT
Temperature 25.2°C Relative Humidity 55.5%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode Mode 1 Antenna Vertical
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RESULT: PASS
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EUT Bluetooth Headphone Model Name Studio BT
Temperature 25.2°C Relative Humidity 55.5%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode Mode 3 Antenna Horizontal

PK

SENSE:INT|

Avg Type: Log-Pwr

SNG: Fast (p Trig: Free Run Avg|Hold:>100/100
IFGain:Low Atten: 10 dB Select Marker
>
2
Normal
|-
Delta
T
Fixed[>|
| ——]
Stop 2.50000 GHz
Sweep 1.000 ms (1001 pts) Off
MKR MODE| TRC| SCL| X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE ~ » |
1 L f | 2.479 958 GHz [T N N | |S—
el N [1]f]  2483500GHz| 60607dBwv| [ [ |
i Properties»
5 =
5 s a—
7
g More
10 10f2
11 L L[ [ [ [ B
- e
usc STATUS

[ Keysight Spectrum Analyzer - Swept SA

SENSE:INT|

[
Avg Type: RMS
NO: Fast Ly Trig: FreeRun Avg|Hold:>1001100
IFGain:Low Atten: 10 dB

Clear Write

MKR MODE TRC| SCL

X ¥
[ ] 2,480 002 GHz 85.816 dBuV
[f] 2.483 500 GHz 36.202 dBUV
I

FUNCTION FUNCTION WIDTH FUNCTION VALUE =

View Blank
Trace On

FE RS

=
@
3]

RESULT: PASS
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EUT Bluetooth Headphone Model Name Studio BT
Temperature 25.2°C Relative Humidity 55.5%
Pressure 960hPa Test Voltage Normal Voltage
Test Mode Mode 3 Antenna Vertical
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RESULT: PASS

Note:The factor had been edited in the “Input Correction” of the Spectrum Analyzer. So the Amplitude of test

plots is equal to Reading level plus the Factor in dB. Use the A dB(uV) to represent the Amplitude. Use the F

dB(uV/m) to represent the Field Strength. So A=F. All test modes had been pre-tested. The GFSK modulation
is the worst case and recorded in the report.
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11. NUMBER OF HOPPING FREQUENCY
11.1. MEASUREMENT PROCEDURE

1. Place the EUT on the table and set it in transmitting mode.

2. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum analyzer.

3. Set the spectrum analyzer Start = 2.4GHz Stop = 2.4835GHz

4. Set the Spectrum Analyzer as RBW>=1%span, VBW>=RBW.

11.2. TEST SETUP (BLOCK DIAGRAM OF CONFIGURATION)
Same as described in section 8.2

11.3. MEASUREMENT EQUIPMENT USED
The same as described in section 6

11.4. LIMITS AND MEASUREMENT RESULT

Mode Channel. Number of Hopping Channel Verdict

GFSK Hop 79 PASS

Note: All modes were tested, only the worst case record in the report.
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12. TIME OF OCCUPANCY (DWELL TIME)
12.1. MEASUREMENT PROCEDURE

The EUT shall have its hopping function enabled. Use the following spectrum analyzer settings:

1. Span: Zero span, centered on a hopping channel.

2. RBW shall be<cchannel spacing and where possible RBW should be set >> 1/ T, where T is the expected
dwell time per channel.

3. Sweep: As necessary to capture the entire dwell time per hopping channel; where possible use a video
trigger and trigger delay so that the transmitted signal starts a little to the right of the start of the plot. The
trigger level might need slight adjustment to prevent triggering when the system hops on an adjacent channel.
4. Detector function: Peak. Trace: Max hold.

5. Use the marker-delta function to determine the transmit time per hop.

6. Using the following equation:

The dwell time is calculated with the following formula:
Dwell time = tpuse X Npgs/ NUMber of channels x 31.6 s

Where:
touse is the measured pulse time (pls. refer the plots of the spectrum analyser above) [s],
Nheps IS the number of hops per second in the actual operating mode of the transmitter [1/5].

The hopping rate of the system is 1600 hops per second and the system uses 79 channels. For this reason
one time slot has a length of 623 ps.

With the used hopping mode (DHS) a packet need 5 timeslots for transmitting and the next timeslot for
receiving. So the system makes in worst case 266,67 hops per second in transmit mode (Npgp: = 266.667
1/s)

12.2. TEST SETUP (BLOCK DIAGRAM OF CONFIGURATION)

Same as described in section 8.2

12.3. MEASUREMENT EQUIPMENT USED

The same as described in section 6
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12.4. LIMITS AND MEASUREMENT RESULT

Channel. Burst Width [ms/hop/ch] Dwell Time[ms] Verdict Izrlnrzl)t
LCH 2.903 309.654 PASS 400
MCH 2.905 309.867 PASS 400
HCH 2.896 308.907 PASS 400

Note: The GFSK modulation is the worst case and recorded in the report.
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TEST PLOT OF LOW CHANNEL

| == Keysiaht Spectrum Analyzer - Swept SA @@l&ll

! RF AC [ SENSE:INT] | [06:32:14 PM Mar 14, 2018 Peak S h
Marker 1 A Avg Type: Log-Pwr pad | Lt 1

PNO: Fast ~»— 1rig: Free Run
IFGain:Low #Atten: 20 dB

AMKr1 2.903 ms [iexi Reax
Ref 10.00 dBm 0.21 dB e |

Next Pk Right
|
Next Pk Left
||
Marker Delta

Mkr—CF

Center 2.402000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.00 ms (30000 pts
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TEST PLOT OF MIDDLE CHANNEL

| == Keysiaht Spectrum Analyzer - Swept SA @@l&ll

! RF AC [ SENSE:INT] | [06:35:15 PM Mar 14, 2019 Peak S h
Marker 1 A Avg Type: Log-Pwr pad | Lt 1

PNO: Fast ~»— 1rig: Free Run
IFGain:Low #Atten: 20 dB

AMKr1 2.905 ms [iexi Reax
Ref 10.00 dBm 0.03 dB e |

Next Pk Right
|
Next Pk Left
||
Marker Delta

Mkr—CF

Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10.00 ms (30000 pts
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TEST PLOT OF HIGH CHANNEL

| == Keysiaht Spectrum Analyzer - Swept SA [ [P ]

- RE AC [ SENSE:INT] [ [06:37:06 PMMar 14, 2019
Marker 1 A 2.89603 ms Avg Type: Log-Pwr g

PNO: Fast ~»— 1rig: Free Run
IFGain:Low #Atten: 20 dB

SelectMarker.
AMkr1 2.896 ms
Ref 10.00 dBm 0.31dB

Center 2.480000000 GHz Span 0 Hz

Res BW 1.0 MHz #VBW 3.0 MHz Sweep 10,00 ms (30000 pts _l
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13. FREQUENCY SEPARATION
13.1. MEASUREMENT PROCEDURE

1. Place the EUT on the table and set it in transmitting mode

2. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum analyzer

3. Set Span = wide enough to capture the peaks of two adjacent channels Resolution (or IF) Bandwidth
(RBW) > 1% of the span Video (or Average) Bandwidth (VBW) > RBW; Sweep = auto; Detector function =
peak; Trace = max hold

13.2. TEST SETUP (BLOCK DIAGRAM OF CONFIGURATION)
Same as described in section 6.2

13.3. MEASUREMENT EQUIPMENT USED
The same as described in section 6.3

13.4. LIMITS AND MEASUREMENT RESULT

Mode Channel. Carrier Frequency Separation [MHZ] Verdict

8-DPSK Hop 1000 PASS

Note: All modes were tested, only the worst case record in the report.

Test Graph
Graphs
s Keysight Spectrum Analyzer - Swept SA ==
( RF 50Q AC [ SENSE:INT] [ | 06:40:00 PMMar 14, 2019 Peak h
Marker 2 2.403115000000 GHz _ Avg Type: Log-Pwr e
PNO: Wide () Trig: Free Run Avg|Hold:>100/100 o
IFGain:Low #Atten: 30 dB N
Mkr2 2.403 115 GHz PlendFeak
Ref 20.00 dBm -7 710 dBm e |
Next Pk Right
et |
Next Pk Left
e |
8-DPSK/Hop Marker Delta
b |
Start 2.400000 GHz Stop 2.405000 GHz
#Res BW 30 kHz #VBW 100 kHz Sweep 5.333 ms (1001 pts) Mkr—CF
MKR| MODE TRC| SCL X Y FUNCTION FUNCTION WIDTH FUNCTION VALUE
[ N 10 f] 2402115GHz|  7eeadem| [ T T R
oA N [1[f]  2403116GHz|  7710dBm|[ | | ]
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i- [ MKr—RefLvl
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8
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14. FCC LINE CONDUCTED EMISSION TEST
14.1. LIMITS OF LINE CONDUCTED EMISSION TEST

Maximum RF Line Voltage
Frequency
Q.P.(dBuV) Average( dBuV)
150kHz~500kHz 66-56 56-46
500kHz~5MHz 56 46
5MHz~30MHz 60 50

Note:
1. The lower limit shall apply at the transition frequency.
2. The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz.

14.2. BLOCK DIAGRAM OF LINE CONDUCTED EMISSION TEST

EUT & Support
\ gOcm =50cm
A0crm
]

LISMN

s0Em
o o
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14.3. PRELIMINARY PROCEDURE OF LINE CONDUCTED EMISSION TEST

1. The equipment was set up as per the test configuration to simulate typical actual usage per the user’s
manual. When the EUT is a tabletop system, a wooden table with a height of 0.8 meters is used and is
placed on the ground plane as per ANSI C63.10 (see Test Facility for the dimensions of the ground plane
used). When the EUT is a floor-standing equipment, it is placed on the ground plane which has a 3-12
mm non-conductive covering to insulate the EUT from the ground plane.

Support equipment, if needed, was placed as per ANSI C63.10.

All /O cables were positioned to simulate typical actual usage as per ANSI C63.10.

All support equipments received AC120V/60Hz power from a LISN, if any.

The EUT received DC charging voltage by adapter which received 120V/60Hzpower by a LISN..

The test program was started. Emissions were measured on each current carrying line of the EUT using a
spectrum Analyzer / Receiver connected to the LISN powering the EUT. The LISN has two monitoring
points: Line 1 (Hot Side) and Line 2 (Neutral Side). Two scans were taken: one with Line 1 connected to
Analyzer / Receiver and Line 2 connected to a 50 ohm load; the second scan had Line 1 connected to a
50 ohm load and Line 2 connected to the Analyzer / Receiver.

7. Analyzer / Receiver scanned from 150 kHz to 30MHz for emissions in each of the test modes.

8. During the above scans, the emissions were maximized by cable manipulation.

9. The test mode(s) were scanned during the preliminary test.

o gk wbd

Then, the EUT configuration and cable configuration of the above highest emission level were recorded for
reference of final testing.

14.4. FINAL PROCEDURE OF LINE CONDUCTED EMISSION TEST

1. EUT and support equipment was set up on the test bench as per step 2 of the preliminary test.

2. Ascan was taken on both power lines, Line 1 and Line 2, recording at least the six highest emissions.
Emission frequency and amplitude were recorded into a computer in which correction factors were used
to calculate the emission level and compare reading to the applicable limit. If EUT emission level was
less —2dB to the A.V. limit in Peak mode, then the emission signal was re-checked using Q.P and Average
detector.

3. The test data of the worst case condition(s) was reported on the Summary Data page.
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14.5. TEST RESULT OF LINE CONDUCTED EMISSION TEST
LINE CONDUCTED EMISSION TEST LINE 1-L

Level [dBV]
70

60

50

40
30 fs -

5
2

20

-

10

-TA
|
——

OF——— e e e

-10

Frequency [Hz]

X ¥ ®MES TEST fin

MEASUREMENT RESULT: "TEST fin"

3/15/2019 9:08AM

Freguency Level Transd Limit Margin Detector Line PE
MHz deuv ds  dBuv dB
0.518000 35.90 10.3 56 Z0.1 gPp Ll FLO
0.810000 26.80 10.4 56 26.2 QP Ll FLO
1.662000 27.00 10.4 56 29.0 QP Ll FLO
3.094000 30.10 10.4 56 25.49 g@Pp Ll FLO
5.110000 32.20 10.4 60 27.8 QP Ll FLO
18.262000 32.60 11.0 60 27.4 QP Ll FLO

MEASUREMENT RESULT: "TEST fin2"

3/15/2019 9:08aM

Frequency Level Transd Limit Margin Detector Line PE
MHz dBuv dB dBuv dB
0.518000 28.00 10.3 4 18.0 AWV Ll FLO
0.814000 22.80 10.4 4 23.2 RV Ll FLO
1.662000 20.40 10.4 4 25.6 RV Ll FLO
3.094000 23.60 10.4 44 2z.4 RV Ll FLO
5.110000 25.50 10.4 50 Z4.5 RV Ll FLO
18.23B000 21.00 11.0 50 28.0 AV Ll FLO
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LINE CONDUCTED EMISSION TEST LINE 2-N

Level [dBpV]
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30 b G
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1 1 1
Ok 400k 600k 800k 1M 2M M 4M 5M 6M 8M 10M 20M  30M
Frequency [Hz]

[ I

150k 3

x ®x ®*xMES TEST fin

MEASUREMENT RESULT: "TEST fin"

3/15/2019% 9:04AaM

Frequency Level Transd Limit Margin Detector Line PE
MHzZ dBuv ds  dBuv dB
0.310000 25.30 10.2 0] 34.7 QP N FLO
0.514000 29.90 10.3 56 26.1 QP N FLO
0.922000 23.90 10.4 56 2.1 QP N FLO
2.922000 23.10 10.4 56 2.9 QP N FLO
B.e90000 26.80 10.7 60 33.2 QP N FLO
18.226000 24.20 11.0 el 35.8 QP N FLO

MEASUREMENT RESULT: "TEST fin2"

3/15/2019% 9:04AM

Frequency Level Transd Limit Margin Detector Line PE
MHz dBuv dB dBpv dB
0.310000 20.50 10.2 50 29.5 RV N FLO
0.518000 2Z5.20 10.3 4 Z0.8 RV N FLO
0.914000 15.30 10.4 4 Z2e.7 RV N FLO
3.058000 15.70 10.4 4 Z6.3 RV N FLO
B.690000 21.40 10.7 50 ZB.6 RV N FLO
19.570000 15.50 11.0 50 34.5 RV N FLO
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APPENDIX A: PHOTOGRAPHS OF TEST SETUP
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LINE CONDUCTED EMISSION TEST SETUP

RADIATED EMISSION TEST SETUP

I

-’
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RADIATED EMISSION ABOVE 1G TEST SETUP
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APPENDIX B: PHOTOGRAPHS OF TEST SETUP

TOP VIEW OF EUT
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BOTTOM VIEW OF EUT
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FRONT VIEW OF EUT

BACK VIEW OF EUT
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LEFT VIEW OF EUT
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OPEN VIEW OF EUT(FIGURE 1)

VIEW OF BATTERY
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INTERNAL VIEW OF EUT(FIGURE 1)

YFL-JLAB-V1.0
2019.01.19

JSB V1.0
044918

V10 BT Rddebdis

BT Antenna
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INTERNAL VIEW OF EUT(FIGURE 3)
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----END OF REPORT----
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