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8. Channel Separation

8.1. Test Setup

RF Cable S
EUT D:D pectrum
Analyzer
SMA
Connecter

8.2. Limit

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum

of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.

8.3. Test Procedure

Tested according to FHSS test procedure of KDB558074 section 9 (b for compliance to FCC 47CFR

15.247 requirements.
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8.4. Test Result of Channel Separation

Product : Bluetooth Headset
Test Item : Channel Separation
Test Mode Mode 1: Transmit - 1Mbps
Test Date : 2021/07/13
Measurement Limit | Limit of (2/3)*20dB
Frequency
Channel No. Level Result
(MHz) (kHz) Bandwidth (kHz)
(kHz)
00 2402 1000 >25 kHz 638.0 Pass
39 2441 1000 >25 kHz 640.0 Pass
78 2480 1000 >25 kHz 640.0 Pass

NOTE: The 20dB Bandwidth is refer to section 10.

Channel 00 (2402MHz)
Spectrum | [%]

Ref Level 20.50 dBm Offset 0.50 dB @ RBW 100 kHz
j& Att 30dE @ SWT 500 ms @ VYBW 100 kHz
@ 1Pk View

Mode Sweep

M1[1] 10.87 dBm
M2 2.40200000 GHz

1

10 dBm . 8 ML 10.86 dBm
/ \ } 2.40200000 GHz

0 dBem / \/ \

-10 dBm / \

-20 dBm J

-30 dém

-40 dBm /f/ \M‘h‘

-60 dBm

-70 dBm

CF 2.402 GHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result

| M1 1 2.402 GHz 10.87 dBm
‘ Mz 1 2.403 GHz 10.86 dBm

1001 pts Span 10.0 MHz

Date: 13.JUL.2021 03:49:53
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Spectrum |

Channel 39 (2441MHz)

&

Ref Level 20.50 dBm
j@ Att

30 dB @ SWT

Offset 0.50 dB & RBW 100 kHz

500 ms @ VYBW 100 kHz Mode Sweep

@ 1Pk View

10 dBm

M1[1]
1 M2
PR )

0dBm

[T

10.70 dBm
2.44100000 GHz
10.71 dBm
2.44200000 GHz

-10 dBm

ARAR

-20 dBm

-30 dBm

-40 dBm

-50 dBm } I

-60 dBm

-70 dBm

CF 2.441 GHz

1001 pts

Span 10.0 MHz

Marker
Type | Ref | Trc

X-value ¥-value Function

Function Result

[ M 1

2.441 GHz 10,70 dBm

[ M2 1

2,442 GHz 10.71 dBrm

Date: 13.JUL.2021 04:00:48

Spectrum |

Channel 78 (2480MHz)

&

Ref Level 20.50 dBm
|& Att

Offset 0.50 dB @ RBW 100 kHz
30 dB @ SWT

500 ms @ VBW 100 kHz Mode Sweep

@ 1Pk View

10 dBm

mM1[1]
1 2
. 3 . 4

0 dBm

\ M2[1]

10.66 dBm
2.47900000 GHz
10.70 dBm
2.48000000 GHz

-10 dBm

AR

-20 dBm

[ \

-30 dBm

-40 dBm

o

50 &

-60 dBm

-70 dBm

CF 2.48 GHz

1001 pts

Span 10.0 MHz

Marker
Type | Ref | Trc

X-value

Y-wvalue Function

Function Result

| M1 1

2.479 GHz 10.66 dBm

| mz 1

2.48 GHz 10.70 dBm

Date: 13.JUL.2021 04:08:31
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Product : Bluetooth Headset
Test Item : Channel Separation
Test Mode Mode 2: Transmit - 3Mbps
Test Date : 2021/07/13
Measurement Limit | Limit of (2/3)*20dB
Frequency
Channel No. Level ) Result
(MHz) (kHz) Bandwidth (kHz)
(kHz)
00 2402 1000 >25 kHz 870.0 Pass
39 2441 1000 >25 kHz 872.0 Pass
78 2480 1000 >25 kHz 870.0 Pass

NOTE: The 20dB Bandwidth is refer to section 10.

Channel 00 (2402MHz)
Spectrum | [%]
Ref Level 20.50 dBm Offset 0.50 dB @ RBW 100 kHz
j& Att 30 dB @ SWT 500 ms @ VBW 100 kHz Mode Sweep
@ 1Pk View
M1[1] 7.84 dBm
2.40200000 GHz
10 dBm : g 1 7.84 dBm
2.40300000 GHz
0 dBm

/ \
/ \
/ \

e, T P W“»MWMM
-60 dBm

-70 dBm

CF 2.402 GHz 1001 pts Span 10.0 MHz
Marker

Type | Ref | Trc X-value Y-value Function Function Result

| M1 1 2,402 GHz 7.84 dBm
l M2 1 2,403 GHz 7.84 dBm

Date: 13.JUL.2021 05:03:50
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Spectrum

Channel 39 (2441MHz)

(=)

Ref Level 20.50 dBm

Offset 0.50 dB @ RBW 100 kHz

| Att 30 de @ SWT 500 ms @ YBW 100 kHz Mode Sweep
@ 1Pk View
M1[1] 7.86 dBm
" 2.44100000 GHz
10 dBm ¥ 1 7.87 dBm
2.44200000 GHz
0dBm / \
-10 dBm /
-20 dBm )
-30 dBm
-40 dBm \\\/JJ,/NA'J ‘\/s«_\‘ \«‘
mww ww/ M"W'«M%
-60 dBm
-70 dBm

CF 2.441 GHz 1001 pts Span 10.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result
‘ M1 1 2.441 GHz 7.86 dBm
‘ Mz 1 2.442 GHz 7.87 dBm

Date: 13.JUL.2021 05:14:12

Spectrum |

Channel 78 (2480MHz)

&

Ref Level 20.50 dBm
|& Att

30 dB @ SWT

Offset 0.50 dB @ RBW 100 kHz

500 ms @ YBW 100 kHz

Mode Sweep

@ 1Pk View

mM1[1]

10 dBm

0 dBm

M2[1]

7.87 dBm
2.47900000 GHz
7.90 dBm
2.48000000 GHz

-10 dBm

-20 dBm

-30 dBm

-40 dBm

wa

“50 B

-60 dBm

-70 dBm

CF 2.48 GHz

1001 pts

Span 10.0 MHz

Marker
Type | Ref | Trc

X-value Y-wvalue

Function

Function Result

| M1 1

2.479 GHz 7.87 dBm

| mz 1

2.48 GHz 7.90 dBm

Date: 13.JUL.2021 05:21:54
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9. Dwell Time

9.1. Test Setup

RF Cable S
EUT [I:I] pectrum
Analyzer
SMA
Connecter

9.2. Limit

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a period of

0.4 seconds multiplied by the number of hopping channels employed.

9.3. Test Procedure

Tested according to FHSS test procedure of KDB558074 section 9 (b for compliance to FCC 47CFR

15.247 requirements.
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9.4.

Product
Test Item
Test Mode
Test Date

Test Result of Dwell Time

Bluetooth Headset

Dwell Time

Mode 1: Transmit - 1Mbps (Channel 00,39,78)
2021/07/15

Time slot

Frequency
(MHz)

length
(ms)

Hopping of
Number

Sweep time
(ms)

Dwell Time
(ms)

Limit

(ms)

Result

2402

2.870

104

31600

298.480

400

Pass

2441

2.890

89

31600

257.210

400

Pass

2480

2.870

95

31600

272.650

400

Pass

Dwell time = Time slot length (ms)*Hopping of Number

CH 00 Time slot length

Ref Level 20.50 dm  Offset 0.50 dB

CH 00 Hopping of Number
(= — oo O

® RBW 1 MHz
® vBw

40de @ SWT  10ms @ VBW 1 MHz

Ref Level 20.50 dém

Offs ® RI
40de @ SWT 3165 @ VI

W 10 kHz
BW 30 kHz

SGL
@ 1Pk Cirw

SGL
@ 1Pk Cirw

m1[1] 0 dBm|
00 ms|
10d [1] .13 dB|
00 ms|
od
m
_10 di
dp)
20 di
0 d de)
™ ] U B
Lt Ul et B AR IAJ,‘
P VLRRARAPSS
-50 d " A
60
g
i “\- . TP
Hz 1pts 1.0ms/
rrrrrr 70 d
| Ref | | I value |_Function | Function Resul It |
1.40 dBm
s -0.13 dB 1pts s/

CH 39 Time slot 1

ength

CH 39 Hopping of Number

n%-“ Spectrum 2 ®
t

Ref Level 20.50 dBm Offset 0.50 dB @ RBW 1 MHz Ref Level 20.50 dBm Offset 0.50 dB @ RBW 10 kHz
40 de @ SWT 10ms & VBW 1 MHz 40 de @ SWT 3165 @ VBW 30 kHz
SGL SGL
@ 1Pk Clrw @ 1Pk Clrw
m1[1] 11.46 dBm|
0 ms|
[1] 2 dB|
0 ms|
I
P TR ‘M’JIM Tt e ”I
iy | G T
AR T T
Hz 01 pts 1.0 ms/
rrrrrr -70
| Ref | | I value Function | Function Resul It |
1.46 dBm
s -0.42 dB CF 1pts s/
Date:
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CH 78 Time slot length CH 78 Hopping of Number

Spectrum o Specrum 2 (¥) 2
RefLevel 20.50 dem  Offset 0.50 dB @ RBW 1 MHz Ref Level 20.50 dem  Offset 0.50 dB @ RBW 10 kHz
At 40de ® SWT  10ms @ VBW 1MHz At 40de ® SWT 3165 @ VBW 30 kHz
saL saL
(@ 1Pk Cirw [0 1Pk Cirw
MIL1] 11.50 dBm)|
" D2 1.60000 ms|
10 D2[1] -0.13 dB||l 19 4
2.87000 ms
ad
104
o0d
04
o ol m RO TP RN W Ay T
\ gl AR 'l
50
0 d
70 d
CF 2.48 GHz 1001 pts
Marker
Type | Ref | Tre | X-value | v-val lue Function |
M1 T T6m 11.50 dém
2 M 1 2.87 ms -0.13 B | CF 2.48 GHz 1001 pts 3.165/
Date: 15.JUL.2021 02:47:38

Date: 15.JUL.2021 02:49:54

Note:

The dwell times of the packet type of DH1, DH3, and DHS are tested. Only the worst case is shown on the
report.
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Product
Test Item
Test Mode
Test Date

Bluetooth Headset
Dwell Time

Mode 2: Transmit - 3Mbps (Channel 00,39,78)

2021/07/15

Frequency
(MHz)

Time slot
length

(ms)

Hopping of
Number

Sweep time
(ms)

Dwell Time

(ms)

Limit

(ms)

Result

2402

2.884

102

31600

294.178

2441

2.884

117

31600

337.440

2480

2.884

111

31600

320.135

400 Pass
400 Pass
400 Pass

Dwell time = Time slot length (ms)*Hopping of Number

CH 00 Time slot length

CH 00 Hopping of Number

Spectrum o Specrum 2 (¥) 2
Ref Level 20.50 dBm  Offset 0.50 dB @ RBW 1 MHz Ref Level 20.50 dBm  Offset 0.50 dB @ RBW 10 kHz
Att 40dB @ SWT  10ms @ VBW 1 MHz Att 40dB @ SWT 3165 @ VBW 30 kHz
SGL SGL
(@ 1Pk Cirw (@ 1Pk Cirw
M1[1] 8.69 dBm)
M1 02 3.34000 ms|
10 O LT] 1.19 dB|[ 10 4
2.84000 ms|
od
_10 di
Il
- |||
TSR O T E P Y (YT I
LG AL LR P AW ]
-50 d
@ LI
70 di
ol ot
CF 2,402 GHz 1001 pts 1.0ms/
marker 70 d
Type | Ref | Tre | X-value | v-val lue Function | Function Result |
ML 1 3.34m 8.69 dbm
pz| mi| 1 2.84 ms 3 d CF 2.402 GHz 1001 pts 3.165/
Date: 15.JUL.2021 03:11:54 Date: 15.JUL.2021 03:18:10
Spectrum o Specrum 2 (¥) 2
Ref Level 20.50 dBm  Offset 0.50 dB @ RBW 1 MHz Ref Level 20.50 dBm  Offset 0.50 dB @ RBW 10 kHz
Att 40dB @ SWT  10ms @ VBW 1 MHz Att 40dB @ SWT 3165 @ VBW 30 kHz
SGL SGL
(@ 1Pk Cirw (@ 1Pk Cirw
M1[1] 8.67 dBm)
M1 b 2.47000 ms|
10 D2[1] 1.29 dB|l 10 4
2.86000 ms|
od
od
o Il
20 di m
30 d “]
40
S T il T IRy T
i W el Gl
50
|
70 di l
L s it
CF 2.441 GHz 1001 pts 1.0ms/
marker 70 d
Type | Ref | Tre | X-value | v-val lue Function | Function Result |
ML 1 2.47 m: 8.67 dbm
oz| mi| 1 2.86 ms 9 dB CF 2,441 GHz 1001 pts

Date: 15.JUL.2021 03:13:32

Date: 15.JUL.2021 03:19:13

3.16 5/
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CH 78 Time slot length CH 78 Hopping of Number

Spectrum o Specrum 2 (¥) 2
Ref Level 20.50 dBm  Offset 0.50 d@ @ RBW 1 MHz Ref Level 20.50 dBm  Offset 0.50 d@ @ RBW 10 kHz
At 40de ® SWT  10ms @ VBW 1MHz At 40de ® SWT 3165 @ VBW 30 kHz
saL saL
(@ 17k Cirw (@ 1Pk Cirw
MIL1] 8.85 dBm|
M1 02 3.76000 ms
10d DALY 1.18dsll 14 4
2.84000 ms
ad
od
104
o0d
04
0.
ko s st el b LA et At i b e T T T ‘MU il
ISR O o b S R
S0 d

704 AHHN WA md b Ll L mUIMq

CF 2.48 GHz 1001 pts 1.0ms/
marker -70 d
Type | Ref | Tre | X-value | Y-value |_Function | Function Result |
ML 1 3.76 ms 8.65 dBm |
oz| mi| 1 2.84 ms 1.18dB | CF 2,48 GHz 1001 pts 3.165/
Date: 15.JUL.2021 03:16:31 Date: 15.JUL.2021 03:20:31

Note:
The dwell times of the packet type of DH1, DH3, and DHS are tested. Only the worst case is shown on the

report.
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10. Occupied Bandwidth

10.1.  Test Setup

EUT

RF Cable

10.2.  Limits

N/A

10.3. Test Procedure

1

SMA
Connecter

Spectrum

Analyzer

Tested according to FHSS test procedure of KDB558074 section 9 (b for compliance to FCC 47CFR

15.247 requirements.
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10.4.

Test Result of Occupied Bandwidth

Product Bluetooth Headset

Test [tem Occupied Bandwidth Data

Test Mode Mode 1: Transmit - 1Mbps

Test Date 2021/07/13

Channel No. Fr(el\c/lllgg)cy Measur(flz(nﬁe;r)lt Level Requ(ig{dzidimit Result
00 2402 957 -- NA
39 2441 960 -- NA
78 2480 960 - NA

Spectrum |

Figure Channel

00:

(=)

Ref Level 20.50 dBm

Offset 0.50 dB @ RBW 30 kHz

lo att 30dB SWT  1.1ms @ YBW 100 kHz Mode Sweep
@ 1Pk View
mM1[1] 9.27 dBm
M1 2.40215580 GHz,
10 dém —m2[1] -11.26 dBm
/J\/“"PV\’\(\ 2.40152000 GHz,
0 dBm i

v/

N s

=10.dBm=—n1 -10.734 dBm

/\f

A

-20 dBm

7

-30 dBm

s

N/

S

-40 dBm
K

-50 dBm

-60 dBm

-70 dBm

CF 2.402 GHz

1001 pts

Span 3.0 MHz

Marker

Type | Ref | Trc X-value

Y-value

Function

Function Result

M1

2.4021558 GHz

9.27 dBm

1
rMz 1
1

2.40152 GHz

-11.26 dBm

M3

2.402477 GHz

-10.74 dBm

Date: 13.JUL.2021 03:55:56
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Figure Channel 39:

Spectrum | |né;1
Ref Level 20.50 dBm  Offset 0.50 dB @ RBW 30 kHz
& Att 30dE  SWT 1.1 ms @ YBW 100 kHz Mode Sweep
@ 1Pk View
M1[1] 9.21 dBm|
M1 2.44115580 GHz,
10 dBm M2[1] -11.16 dBm
/_/\/‘f\(\’\x\ 2.44052000 GHz
0dBm o
va/| g
10 dBm=—p; _10,786 dem ,/\/ \/\L
-20 dBm /J \
-30 dBm H—W
-40 dBm ’/‘/—N’ M\,\
I \"\f\//\\
-50 dBm
-60 dBm
-70 dBm
CF 2.441 GHz 1001 pts Span 3.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result
M1 1 2.4411558 GHz 9.21 dBm
M2 1 2.44052 GHz -11.16 dBm
M3 1 2.44148 GHz -11.19 dBm
Date: 13.JUL.2021 04:03:25
Figure Channel 78:

Spectrum

(=)

Ref Level 20.50 dBm
& Att 30 dB

Offset 0.50 dB @ RBW 30 kHz
SWT 1.1 ms @ VBW 100 kHz Mode Sweep

@ 1Pk View

10 dBm

M1[1]
M1

0 dBm

9.20 dBm,
2.48015580 GHz,
-11.56 dBm)|
2.47952000 GHz|

-10 dRm—ri

D1 -10.798

-20 dBm

v ]

\/\_ M'3

dBrm
A

il

-30 dBm ///\/ v
-40 dBm

™

-50 dBm

"’\./'\\/\\

-60 dBm

-70 dBm

CF 2.48 GHz

1001 pts

Span 3.0 MHz

Marker
Type | Ref | Trc

X-value

Y-value Function

Function Result

M1

2.4801558 GHz

9.20 dBm

mMa

[ el

2.47952 GHz

-11.56 dBm

M3

2.48048 GHz

-11.23 dBm

Date: 13.JUL.2021 04:19:43
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Product Bluetooth Headset
Test [tem Occupied Bandwidth Data
Test Mode Mode 2: Transmit - 3Mbps
Test Date 2021/07/13
Frequency Measurement Level Required Limit
Channel No. Result
(MHz) (kHz) (kHz)
00 2402 1305 - NA
39 2441 1308 -- NA
78 2480 1305 -- NA
Figure Channel 00:
Spectrum [@
Ref Level 20.50 dBm Offset 0.50 dB @ RBW 30 kHz
& Att 30 dB SWT 1.1 ms @ YBW 100 kHz Mode Sweep
@ 1Pk Wiew
M1[1] 6.64 dBm
10 dBm Mi—por1] 2.4021237300:;2
¥ = i m
mﬂm 2.40134300 GHz
0dém ﬂ A 7 \/\h\m
10 dém D1 -13.363 dBm ;92 Q:\:
-20 dBm
-30 dBm \/-’\// \\/J \
| ag e =t e VAT VALY
-50 dBm
-60 dBm
-70 dBm
CF 2.402 GHz 1001 pts Span 3.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result
1 1 2,4021588 GHz 6.64 dBm
M2 1 2.401343 GHz -13.70 dBm
13 1 2.402648 GHz -13.76 dBm

Date: 13.JUL.2021 05:10:12

Page: 74 of 79



Report No.: 2161010R-E3032110108 P DE KRA

Figure Channel 39:

Spectrum | |ué?

Ref Level 20.50 dBm  Offset 0.50 dB @ RBW 30 kHz

lo At 30dB SWT  1.1ms @ VBW 100 kHz Mode Sweep
@ 1Pk View
M1[1] 6.61 dBm
2.44115580 GHz
10 dBm Ml—por1] -14.14 dBm
““J'A 2.44034000 GHz
0dém Tk n

/1/“ “ =7 \ﬁ\
-10 dém

D1 -13.390 dBm \
-20 dBm

S

-30 dBm

40 g b 7 MV (Va4

-50 dBm
-60 dBm
-70 dBm
CF 2.441 GHz 1001 pts Span 3.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result
M1 1 2.4411558 GHz 6.61 dBm
M2 1 2.44034 GHz -14.14 dBm
M3 1 2.441648 GHz -13.70 dBm
Date: 13.JUL.2021 05:18:14
Figure Channel 78:

Spectrum | ||:%:(

Ref Level 20.50 dBm  Offset 0.50 dB @ RBW 30 kHz

lo Att 30dE SWT  1.1ms @ VBW 100 kHz Mode Sweep
@ 1Pk View
M1[1] 6.70 dBm
2.48015580 GHz
10 dBm Ml—por1] -13.51 dBm|
M 2.47934300 GHz
o dem saiie £

Eal T

-10 dBm b, 43

D1 -13.305 dBm /f \
-20 dBm / \
-30 dBm

| sodprfonn/ ’

-50 dBm
-60 dBm
-70 dBm
CF 2.48 GHz 1001 pts Span 3.0 MHz
Marker
Type | Ref | Trc X-value Y-value Function Function Result
M1 1 2.4801558 GHz 6.70 dBm
M2 1 2.479343 GHz -13.51 dBm
M3 1 2.480648 GHz -13.61 dBm

Date: 13.JUL.2021 05:33:18
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11. Duty Cycle

11.1.  Test Setup

EUT

RF Cable

1

SMA
Connecter

Spectrum

Analyzer
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11.2.  Test Result of Duty Cycle

Product : Bluetooth Headset
Test Item : Duty Cycle Data
Test Mode Mode 1: Transmit - 1Mbps
Spectrum ln:vn
Ref Level 20.00 dBm @ RBW 1 MHz
Att 40dB @ SWT 100 ms @ YBW 1 MHz
SGL TRG:YID
@ 1Pk Clrw
M1[1] 11.00 dBm
‘.1 D2 11.159 ms
10 dBm——7p5 29 oop dBm D2[1] -0.12 dB
2.899 ms
0 dem
-10 dBm
-20 dBm
-30 dBm
- 1 f
L3Rt B T Y YO T e e (e o et R ¥ 8 LW Lo
50 dBm
-60 dBm
70 dBm
GF 2.402 GHz 691 pts 10.0 ms/
Marker
Type | Ref | Trc X-value Y-value Function Function Result
[ M 1 11,159 ms 11.00 dBm
| ozl ma[ 1 2,699 ms -0.12 dB

Date: 13.JUL.2021 05:46:34

Time on of 100ms= 2.89ms
Duty Cycle= 2.89ms / 100ms= 0.0289
Duty Cycle correction factor=20 LOG 0.02899=-30.782 dB

-30.782 dB

Duty Cycle correction factor
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Product
Test Item

Test Mode

Spectrum |

Ref Level 20.00 dBm

Att
SGL TRG:VID

Bluetooth Headset

Duty Cycle Data
Mode 2: Transmit - 3Mbps

(=)

@ RBW 1 MHz
40 dB @ SWT 100 ms @ VYBW 1 MHz

@ 1Pk Clrw

10 dRm—jF

0 dBm

M1

fTRG 3.008 dBem

702’

D2[1]

-0.43 dB
2.899 ms
11.01 dBm

M1[1]

15.362 ms

-10 dBm
-20 dBm
-30 dBm
ke
-50 dBm
-60 dBm

-70 dBm

CF 2.402 GHz

691 pts

10.0 ms/

Marker
Type

Ref

Trc

X-value

Y-value Function

Function Result

l

M1

1

15.362 ms

11.01 dBm

l

D2

M1

1

2,899 ms

-0.43 dB

Date: 13.JUL.2021 05:56:47

Time on of 100ms= 2.89ms

Duty Cycle=2.89ms / 100ms= 0.0289

Duty Cycle correction factor= 20 LOG 0.02899=-30.782 dB

Duty Cycle correction factor

-30.782

dB
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12. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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