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CH 78 Time Interval between hops CH 78 Transmission Time

mlmmmmmm-wn =R Keysight Spectrum Analyzer - Swept SA =R
o R 1 [ [s00  AC SENSE:INT ALIGN AT 06:51:21 PM Sep 12, 2019 RL 1 RF | SENSE:INT ALIGN AT 06:43:49PM Sep 12, 2019 F
Center Freq 2.480000000 GHz Avg Type: Log-Pwr Tecelizaass|  Freaueney  BEenter Freq 2.480000000 GHz TrigDelay-1000 ms. Avg Type: Log-Pwr Teceli2345 6 requency
PR Ciose == Trig: Free Run AvglHold: 11 ol PNO: Fast —+= Trig: Video Bt
IFGainiLow  #Atten: 20dB oerfP NNNNN 1FGain:Low Atten: 30 dB oeTl
Auto Tune A Auto Tune
Ref Offset0.5 dB Ref Offset05 B AMKr2 2.880 m;l
10 dB/div  Ref 10.50 dBm 10 dBidiv  Ref 20.50 dBm -0.12d
o0 -oa T 241
N Center Freq
00 U | 2.480000000 GHz
850
StartFreq
o5 1 2 GHz
" b N
25 it ST L i T e AT StopFreq
2.480000000 GHz
-95
s enter 2480000000 GHz Span 0 Hz CF Step
i es BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms {1001 pts] 1.000000 MHz
Man
8 N 970.0 s’ 722 dBm
¥ I 0.12dB
e At (1A 2.880 ms| FreqOffset
i 0Hz
795 | |
| |
i
[Center 2.480000000 GHz Span 0 Hz ! :
Res BW 1.0 kHz #VBW 3.0 kHz Sweep 31.80 s (1001 pts] B v
s sTATUS I»<r. sTaTUS

Note:
The dwell times of the packet type of DH1, DH3, and DHS5 are tested. Only the worst case is shown on the

report.
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Product
Test Item
Test Site
Test Mode

Bluetooth Headset

Dwell Time
No.3 OATS

Mode 2: Transmit - 2Mbps (7/4DQPSK) (Channel 00,39,78 —DH5)

Time slot . . . Lo
Frequency length Hopping of | Sweep time | Dwell Time Limit Result
(MHz2) Number (ms) (ms) (ms)
(ms)
2402 2.890 106 31600 306.340 400 Pass
2441 2.890 108 31600 312.120 400 Pass
2480 2.890 106 31600 306.340 400 Pass
Dwell time = Time slot length*Hopping of number
Sweep time= 79 CHannel * 0.4
CH 00 Time Interval between hops CH 00 Transmission Time
mlwmmmmm-wn Keysight Spectrum Analyzes - Swept SA =&
Conter Froq 2.402000000 GHz matye Legowr riaiies|  Preawney WG oS 402000000 GHz Trig Dol 000 e Ave Type-Logwr a3 3|  Freadency
' PR Mmoo ol TR TET™ T e
o RHOmse0sds AutoTume Ref Offset 05 d8 W1 70.0 15 Auto Tune
(g gordiv__Ref 10.50 dBm o Ref 20,50 dbm - 7.56 dBm
Center Freq . THG LW Center Freq
0 Y 1 i 2.402000000 GHz
950 :,
N StartFreq
as ns 2 GHz
®
B : e AR ; ity StopFreq
- ;F 2.402000000 GHz
o enter 2.402000000 GHz Span 0 Hz CF Step
’ 1000 kHz fiRes BW 1.0 MHz #VBIW 1.0 MHz 1000000 Wz
= |pute Man
B 970.0 s 156 dBm
s 2 1 FreqOffset
OHz
795 t ]
]
l ) - - &
(Center 2.402000000 GHz Span 0 Hz | &
Res BW 1.0 khz #VBW 3.0 kHz Sweep 31.60 5 (1001 pts) [ ]
usc sTaTuS | B sTam
CH39 Time Interval between hops CH 39Transmission Time
|‘ Keysight Spectrurn Analyzer - Swept 54 =& Keysight Spectrum Analyzes - Swept S =&
[Contor Froq 2441000000 GHz maTye Legowr iaiies|  Preauney WG oS 441000000 GHz Trig Dol 000 e Ave Type-Logwr  TAa3 3|  Freadency
- PETET gt A R - Pl T, e
" Reommoses Auto Tune e Ofeet05 a8 AMKr2 2.890 “"gl Auto Tune
iodsid_ Ref 10.50 dBm jQgici__Ref 20.50 dBm 0.70d
o R 201
L7 TG VL] Center Freq
50 a ] T 2.441000000 GHz
o 195 StartFreq
125 = 2.441000000 GHz
s @5tk sttt stopFre
we 2.441000000 GHz
-85
e enter 2.441000000 GHz Span 0 Hz CF Step
B 1.000 kHz #iiRes BW 1.0 MHz #VBW 1.0 MHz 1.000000 MHz
= |pute Man
B 970.0 s 750 dBm
e 2 Freq Offset
OHz
795 i H i |
sl
(Center 2241000000 GHz Span 0 Hz)l | &
Res BW 1.0 kHz #VBW 3.0 kHz Sweep 31.60 s (1001 pts] | B
= e | s
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CH 78 Time Interval between hops CH 78 Transmission Time

mlmmmmmw-wn =R Keysight Spectrum Analyzer - Swept SA =R
o R 1 [ [s00  AC SENSE:INT ALIGN AT 06:55:33 PM Sep 12, 2015 RL 1 RF | SENSE:INT ALIGN AT 744 F
Center Freq 2.480000000 GHz Avg Type: Log-Pwr Tecelizaass|  Freaueney  BEenter Freq 2.480000000 GHz Trig Dalay-1.000 s Avg Type: Log-Pwr requency
PHO: Close == Trig: Free Run Avg|Hold: 111 = PNO: Fasi == Trig: Video YRR W
IFGainiLow  #Atten: 20dB oerfP NNNNN 1FGain:Low Atten: 30 dB oeTl
Auto Tune Auto Tune
Ref Offset05 dB Ref Offset 05 dB Mkr1 970.0&15
10 dB/div  Ref 10.50 dBm 10 dBidiv  Ref 20.50 dBm 6.69 dBm|
Log Log ] Iy}
| TGV Center Freq
00 50 2.480000000 GHz
850 195
3 StartFreq
as = 2 GHz
»
P I N "
25 - His P e ¥ Dl i b sl StopFreq
= 2.480000000 GHz
-95 59,
05 enter 2.480000000 GHz Span 0 Hz CF Step.
: es BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts) 1.000000 MHz
Man
895 i C -
coe Freq Offset
i 0Hz
795 B ( H =
ol UL | |
[Center 2.480000000 GHz Span 0 Hz | K
Res BW 1.0 kHz #VBW 3.0 kHz Sweep 31.80 s (1001 pts] B v
s sTATUS I»v. sTaTUS

Note:
The dwell times of the packet type of DH1, DH3, and DH5 are tested. Only the worst case is shown on the

report.
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Product : Bluetooth Headset

Test Item : Dwell Time

Test Site : No.3 OATS

Test Mode Mode 3: Transmit - 3Mbps (8DPSK) (Channel 00,39,78 —DH5)

Frequency T':Eﬁstlr?t Hopping of | Sweep time | Dwell Time Limit Result
(MHz) (mg) Number (ms) (ms) (ms)

2402 2.890 106 31600 306.340 400 Pass
2441 2.890 106 31600 306.340 400 Pass
2480 2.890 106 31600 306.340 400 Pass
Dwell time = Time slot length*Hopping of number
Sweep time= 79 CHannel * 0.4
CH 00 Time Interval between hops CH 00 Transmission Time

ey sight Spectrurn Analyzss - Swept 54 Keysight Spectrum Analyzes - Swept SA =&
RL ® i 07.08:58PM Sep 12, 2015 RL 0o A 70744 2015
|Marker 24 —s Avg Type: Log-Pwr Tscelizaasg| eecall State Center Freq 2.402000000 GHz Trig Delay-1000ms  Avg Type: Log-Pwr ™ 156 Frequency
BHG: Ciose = Trig: Free Run Avg|Hold: 111 c Tasi == Trig: Video VPE| A
IFGainlow  #Aften: 20 dB oET|P NNNNN \FGain:Low Atten: 30 0B peT/P NNNNH
FromFile.... Auto Tune
Ref Offset0.5 dB Ref Offset05 B AMKr2 2.890 mgl
i0dmiciv_ Ref 10.50 dBm 10 dBiciv__Ref 20.50 dBm 0.87d
o8 Log 1 201
EditRegister’ = | TGV Center Freq
50 Names [l s 2402000000 GHz
94 1
850 18
3 StartFreq
as BE 2 GHz
»
05 “p TR stopFrea
N 2.402000000 GHz
-95 59,
05 Register 3/jiCenter 2.402000000 GHz Span 0 Hz CF Step
es BW 1.0 MHz #VBW 1.0 MHz 1.000000 MHz
Auto Man
595 i I L L FUNCTION -
9700 s 7.47 dBm
. 2 Freq Offset
- I 0Hz
79 4 1 i Il |
I More:
10f3
iCenter 2.402000000 GHz Span 0 Hz i =
Res EW 1.0 kHz #VBW 3.0 kHz Sweep 31.60 s (1001 pts)| ' .
usc sTarus | sTatus
CH39 Time Interval between hops CH 39Transmission Time
mlwmmmmm-wn =& Keysight Spectrum Analyzes - Swept SA =&
TR ® i 07:08:47PM Sep 12, 2015 RL 0o A 7:07:11PM Sep 12,2015
Center Freq 2.441000000 GHz Avg Type: Log-Pwr me[iaaiss|  Freauensy  Weenter Freq 2.441000000 GHz Trig Dalay-1.000 s Avg Type: Log-Pwr ™ 5 Frequency
PG, Ciose <= Trig: Free Run Avg|Hold: 111 c PNO-Tasi == Trig: Video TVPE| W
IFGainiLow  #Atten: 20dB oerfP NNNNN 1FGain:Low Atten: 30 dB LELLL
Auto Tune Auto Tune
Ref Offset05 dB Ref Offset 05 dB Mkr1 970.0&15
(g gordiv__Ref 10.50 dBm 0 dsiciy__Ref 20.50 dBm 7.49 dBm
1 Iy}
o 1 TRGL Center Freq
00 50 1 2.441000000 GHz
950 -.
1 StartFreq
195 =8 2.441000000 GHz
o
05l - N
25 * preee APy ity StopFreq
= 2.441000000 GHz
-35 895
o5 enter 2.441000000 GHz Span 0 Hz CF Step.
. 1.000 kHz/liRes BW 1.0 MHz #VBW 1.0 MHz 1.000000 MHz
Auto Man
8 970.0 s’ 748 dBm
e 2 4 Freq Offset
- 0Hz
795 - H H | |
FWW i Ui ,’Ww*m. L wvdw. (i INWWU |
[Center 2.441000000 GHz Span 0 Hz 1 1
Res BW 1.0 kHz #VBW 3.0 kHz Sweep 31.80 s (1001 pts] B
s sTATUS I»m arus
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CH 78 Time Interval between hops CH 78 Transmission Time

mlwmmmmw-wn =R Keysight Spectrum Analyzer - Swept SA =R
o R 1 [ 00 AC SENSE:INT ALIGN 07:10:33PM Sep 12, 2019 RL 1 RF 0 Q0 AC SENSE:INT| ALIGN AT 07:06:41PM Sep 12, 2019
Center Freq 2.480000000 GHz Avg Type: Log-Pwr Tecelizaass|  Freaueney  Beenter Freq 2.480000000 GHz Trig Delay-1.000ms  Avg Type: Log-Pwr TRece[133456 | Freauency
PHO: Close == Trig: Free Run Avg|Hold: 111 = PNO: Fasi == Trig: Video TVPE| WA
IFGainlow  #Aften: 20 dB oET|P NNNNN \FGain:Low Atten: 30 0B peT/P NNNNH
Auto Tune Auto Tune
Ref Offset0.5 dB Ref Offset05 B AMKr2 2.890 mgl
10 dBidiv Ref 10.50 dBm 10 Biciv__Ref 20.50 dBm 0.39d
-8 Loa Al 201
o T TR Center Freg
500 2.480000000 GHz
850
StartFreq
-195 2 GHz,
205 i Wiyt Gl G T s e i L Sl StopFreq
2.480000000 GHz
s fl
os fl enter 2480000000 GHz Span 0 Hz CF Step
- es BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms {1001 pts) 1000000 MHz
oc {l Diclwoodirelsal % T ¥ T FUNcTon ] I ci T e Man
- 1| N t 970.0 ys’ 7.69 dBm
a1 t [a) 2. Freq Offset
soc {
0 Hz
798 1i I 1 |}
i i |
i ' I
[Center 2.480000000 GHz Span 0 Hz | Ei
IRes BW 1.0 kHz #VBW 3.0 kHz Sweep 31.60 s (1001 pts] ' . ]
s STATUS I»<r. sTATUS

Note:
The dwell times of the packet type of DH1, DH3, and DHS5 are tested. Only the worst case is shown on the
report.
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10.

10.1.

10.2.

10.3.

10.4.

Occupied Bandwidth

Test Setup
RF Cable
EUT T
SMA
Connecter
Limits
N/A.

Test Procedure

Spectrum
Analyzer

The EUT was setup to ANSI C63.10: 2013; According to RSS-247 Issue 2, 5.1(a) (Feb, 2017)

Uncertainty

+ 283Hz
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10.5.  Test Result of Occupied Bandwidth

Product : Bluetooth Headset
Test Item : Occupied Bandwidth Data
Test Site : No0.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Frequenc Measurement Level Required Limit
Channel No. d y g Result
(MH2z) (kHz) (kHz)
00 2402 966 -- NA
39 2441 966 -- NA
78 2480 963 -- NA
Figure Channel 00:
Fﬁ Keysight Spectrum Analyzer - Swept SA = ==
| [/ [ RF [s0q ac | | | SENSE:INT] | ALIGN AUTO  [05:27:33 AMSep 11,2019
|[Center Freq 2.402000000 GHz [ Avg Type: Log-Pwr TcE[l 23456 |  Frequency
PNO: Wide (0 Trig: Free Run TYPE| M WAdAAAAY-
IFGain:Low  #Atten: 30 dB oer|P NNNN N
Auto Tune
Mkr2 2.401 532 GHz
Ref Offset 0.5 dB
1L%gB.ldiv RZf 25.?50 dBm -14.76 dBm
08 1 Center Freq(]
0.500 2.402000000 GHz
2
-9.50 ' 3 -14.76 dBmj|
195 Start Freq|]
R 2.400500000 GHz
-39.5
-495 ———
s Stop Freq|]
’ 2.403500000 GHz
-B9.5
Center 2402000 GHz Span 3.000 MHZz CF Step
| Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts) 300.000 kHz
| 7 Man
1| N f 2.402 165 GHz 5.24 dBm
2| N [ 2.401 532 GHz -14.76 dBm
3[ N f 2.402 498 GHz -15.19 dBm Freq Offset
4 0Hz
5
6
7
8
9
10
11 i

STATUS

=
7]
]
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Figure Channel 39:

ri Keysight Spectrum Analyzer - Swept SA (==
| 7 [ RF [s0a ac | [ SENSE:INT] | ALIGN AUTO  [05:30:25 AMSep 11,2019
|Center Freq 2.441000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Wide Cp0 Trig: Free Run TYPE(M
IFGain:Low #Atten: 30 dB DET|P NNNNN
Auto Tune
Ref Offset 0.5 dB Mkr2 2.440 532 GHz
1L%gB!div Ref 20.50 dBm -14.77 dBm
1a.5 Center Freq|
0 500 2.441000000 GHz
2 3
-9.50 ._— -14.66 dBmj|
-19.5
StartFreq|]
-8 2439500000 GHz
-39.5
951 -
s Stop Freqj|
' 2.442500000 GHz
-69.5
Center 2.441000 GHz Span 3.000 MHz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts) 300.000 kHz|
| -—— pute Man
2.441 165 GHz 5.34dBm
2 N f 2.440 532 GHz -14.77 dBm
3[ N f 2.441 498 GHz 15.09 dBm Freq Offset
- | 0 Hz
6
7
8
9
10
11 .
< ,
IMSG STATUS
Figure Channel 78:
ri Keysight Spectrum Analyzer - Swept SA = =
| 27 [ RF [s0a  AcC | | | SENSE:INT] | ALIGN AUTO [05:35:10 AMSep 11,2019
|[Center Freq 2.480000000 GHz | Avg Type: Log-Pwr TicE[[2345¢6| reduency
PNO: Wide 50 Trig: Free Run GE ais
IFGain:Low #Atten: 30 dB DeT|P NNNNN
o OMeet 05 dB Mkr2 2.479 532 GH2Z Auto Tune
{9 gidv_Ref 20.50 dBm -14.60 dBm
.5 Center Freq|
0.500 2.480000000 GHz
2 3
-9.50 ’ 14 36 domfj
195 StartFreq|
28 2478500000 GHz
395
-49.5
. Stop Freq|
’ 2.481500000 GHz
B95

Center 2.480000 GHz
Res BW 30 kHz

#VBW 100 kHz

Span 3.000 MHZ]
Sweep #Swp) 3.200 ms (1001 pts)

I-_— FUNCTION T FUNCTION VADTH| —FUNCTION VALUE

m

1 2.480 165 GHz 564 dBm
2N f 2479532 GHz -14.60 dBm

3N f 2.480 495 GHz -14.41dBm

4

5

6

7

8

9

10

11

IMSG STATUS

CF Step
300.000 kHz|
uto Man

Freq Offset
0 Hz|
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Product : Bluetooth Headset
Test Item : Occupied Bandwidth Data
Test Site : No0.3 OATS
Test Mode . Mode 2: Transmit - 2Mbps (1/4DQPSK)
Frequenc Measurement Level Required Limit
Channel No. d y g Result
(MH2z) (kHz) (kHz)
00 2402 1341 -- NA
39 2441 1338 -- NA
78 2480 1341 -- NA
Figure Channel 00:
Fﬁ Keysight Spectrum Analyzer - Swept SA = ==
| ] RF [s0q ac | | | SENSE:INT] | ALIGN AUTO  [06:40:12PM Sep 11,2019
|[Center Freq 2.402000000 GHz [ Avg Type: Log-Pwr TcE[l 23456 |  Frequency
PNO: Wide (0 Trig: Free Run TYPE| M WAdAAAAY-
IFGain:Low  #Atten: 30 dB oer|P NNNN N
Auto Tune
Mkr2 2.401 328 GHz
Ref Offset 0.5 dB
10 geviv Ref 20.50 dBm -14.94 dBm
08 ! Center Freq(]
0.500 - 2.402000000 GHz
250 '2 3 EIGE |
195 Start Freq|]
R = 2.400500000 GHz
-39.5
-495
e Stop Freq||
’ 2.403500000 GHz
-B9.5
Center 2402000 GHz Span 3.000 MHZz CF Step
| Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts) 300.000 kHz
I 7 Man
1 N f 2.402 006 GHz 5.37 dBm
2| N f 2.401 328 GHz -14.94 dBm
3N f 2.402 669 GHz 15.00 dBm FreqOffset
4 0Hz
5
6
7
8
9
10
11 4
IMSG STATUS
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Figure Channel 39:

ri Keysight Spectrum Analyzer - Swept SA (==
| ] [ RF [s0a ac | [ SENSE:INT] | ALIGN AUTO [06:43:47PM Sep 11,2019
|Center Freq 2.441000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Wide Cp0 Trig: Free Run TYPE[M
IFGain:Low #Atten: 30 dB DET|P NNNNN
Auto Tune
Ref Offset 0.5 AR Mkr2 2.440 328 GHZ
1L%gB!div Ref 20.50 dBm -14.73 dBm
1
105 Center Freq(]
0 500 R 2.441000000 GHz
2 3
G50 ’ BERETE |
9 StartFreq||
85 2.439500000 GHz
395
495
95 Stop Freqj|
' 2.442500000 GHz
£9.5
Center 2.441000 GHz Span 3.000 MHz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts) 300.000 kHz,
| -_— fute Man
2.441 009 GHz 5.62 dBm
2 N f 2.440 328 GHz -14.73 dBm
3| N f 2.441 666 GHz -14.44 dBm Freq Offset
T L 0 Hz
6
7
8
9
10
11 E
« D
IMSG STATUS
Figure Channel 78:
ri Keysight Spectrum Analyzer - Swept SA =R
| 5] [ RF [s0a  AcC | | | SENSE:INT] | ALIGN AUTO [06:56:43PM Sep 11,2010
|Center Freq 2.480000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Wide G0 1rig: FreeRun TYPE| M WAAAHAA-
IFGain:Low #Atten: 30 dB DET|P NNNNN
Ref Offset 0.5 dB Mkr2 2.479 328 GHZ Auto Tune
1L%gB.ldiv Ref 20.50 dBm -14.47 dBm
1
105 Center Freq||
0.500 2.480000000 GHz
2 3
950 ’ -14.17 domfj
9 StartFreq||
24 2.478500000 GHz
395
-49.5
s Stop Freqj|
’ 2.481500000 GHz
695

Center 2.480000 GHz
Res BW 30 kHz

#VBW 100 kHz

Span 3.000 MHZ]
Sweep #Swp) 3.200 ms (1001 pts)

I-_— FUNCTION T FUNCTION VADTH| —FUNCTION VALUE

2.480 006 GHz 5.83dBm
N 1' 2.479 328 GHz -14.47 dBm
N f 2.480 669 GHz -14.54 dBm

m

Y
—l-otono-qoach-huro—l

=
7]
5]

I 3

STATUS

CF Step
300.000 kHz|
It Man

Freq Offset
0 Hz|
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Product Bluetooth Headset
Test Item Occupied Bandwidth Data
Test Site No0.3 OATS
Test Mode Mode 3: Transmit - 3Mbps (8DPSK)
Frequenc Measurement Level Required Limit
Channel No. d y g Result
(MH2z) (kHz) (kHz)
00 2402 1314 -- NA
39 2441 1317 -- NA
78 2480 1314 -- NA
Figure Channel 00:
Fﬁ Keysight Spectrum Analyzer - Swept SA = ==
[ RF [s0q ac | | | SENSE:INT] | ALIGN AUTO  [06:19:24PM Sep11,2019
|[Center Freq 2.402000000 GHz [ Avg Type: Log-Pwr TcE[l 23456 |  Frequency
PNO: Wide (0 Trig: Free Run TYPE| M WAdAAAAY-
IFGain:Low  #Atten: 30 dB oer|P NNNN N
Auto Tune
Mkr2 2.401 349 GHz
Ref Offset 0.5 dB
10 dBidiv  Ref 20.50 dBm -14.00 dBm
Log 1
08 Center Freq(]
0.500 2.402000000 GHz
2 3
-9.80 . 13,59 dEm|
195 Start Freq|]
R 2.400500000 GHz
-39.5
-495
e Stop Freq||
’ 2.403500000 GHz
-B9.5
Center 2402000 GHz Span 3.000 MHZz CF Step
| Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts) 300.000 kHz
I 7 Man
N f 2.402 165 GHz 6.31 dBm
N f 2.401 349 GHz -14.00 dBm
N f 2.402 663 GHz 13.92 dBm FreqOffset
0 Hz

- [
= [ o oo |~ |on [ o R3]

=
7]
]

STATUS
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Figure Channel 39:

ri Keysight Spectrum Analyzer - Swept SA (==
i [ RF [s0a ac | [ SENSE:INT] | ALTGN AUTO [08:23:47PM Sep 11,2019 £
|Center Freq 2.441000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 requency
PNO: Wide Cp0 Trig: Free Run TYPE(M
IFGain:Low #Atten: 30 dB DET|P NNNNN
Auto Tune
Ref Offset 0.5 dB Mkr2 2.440 346 GHz
1L%gB!div Ref 20.50 dBm -14.21 dBm
1a.5 Center Freq|
0 500 2.441000000 GHz
2 3
-9.50 ’ ~T3.60 a6}
198 Start Freq|
-8 2.439500000 GHz
-39.5
-49.5
s Stop Freqj|
' 2.442500000 GHz
-69.5
Center 2.441000 GHz Span 3.000 MHz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts) 300.000 kHz|
| -—— pute Man
2.441 165 GHz 6.40 dBm
2 N f 2.440 346 GHz -14.21 dBm
3[ N T 2.441 663 GHz 1412 dBm Freq Offset
- | 0 Hz
6
7
8
9
10
11 .
< ,
IMSG STATUS
Figure Channel 78:
ri Keysight Spectrum Analyzer - Swept SA = =
| 5] [ RF [s0a  AcC | | | SENSE:INT] | ALIGN AUTO [06:31:51PM Sep 11,2010 F
|[Center Freq 2.480000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 requency
PNO: Wide 50 Trig: Free Run GE ais
IFGain:Low #Atten: 30 dB DeT|P NNNNN
o OMeet 05 dB MKr2 2.479 349 GHZ Auto Tune
{9 gidv_Ref 20.50 dBm -13.39 dBm
.5 Center Freq|
0.500 > s 3 2.480000000 GHz
-8.50 . -STBmy
195 StartFreq|
28 2478500000 GHz
395
-49.5
. Stop Freq|
’ 2.481500000 GHz
B95
Center 2.480000 GHz Span 3.000 MHZz CF Step
Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts) 300.000 kHz
| -—— pute Man
1 2.480 165 GHz 6.69 dBm
2 N f 2.479 349 GHz -13.39 dBm
3| N f 2.480 663 GHz -13.68 dBm Freq Offset
4 | 0Hz
5 E
7
8
9
10
11 :
< T
IMSG STATUS

Page: 109 of 124



Report No.: 1990125R-RFCAP70V00

> DEKRA

11. 99% Occupied Bandwidth

11.1.  Test Setup

RF Cable

Ut 1

SMA
Connecter

11.2. Limits

No Required

11.3.  Uncertainty

+ 283Hz

Spectrum

Analyzer
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11.4.  Test Result of 99% Occupied Bandwidth

Product : Bluetooth Headset
Test Item : 99% Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2402MHz)
Frequency Measurement Level Required Limit
Channel No. Result
(MHz) (kHz) (kHz)
00 2402 950.12 -- NA

Figure Channel 00:

ri Keysight Spectrum Analyzer - Occupied BW E‘\i‘\é}l
| 7 [ RF [s00 ac | | [ SENSE:INT] | ALIGN AUTO  [05:27:13 AMSep 11,2019
|[Center Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radio Std: None Frequency
—— 1rig: FreeRun Avg|Hold: 10/10
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBldiv Ref 20.50 dBm
Log
s Center Freq||
p.500 FLJ\ 2.402000000 GHz
-9.50
// \\
295 -~ v
-39.5
495 »‘.,N \mﬂ\,\v
. WMW WMMMW«WMW
-59.5
Center 2.402 GHz Span 10 MHz CF Ste
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms 1.000000 MHFZ'
. . JAuto Man
Occupied Bandwidth Total Power 13.4 dBm
950.12 kHz Freq Offset
Transmit Freq Error 1.852 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.301 MHz x dB -26.00 dB
IMSG STATUS
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Product : Bluetooth Headset
Test Item : 99% Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2441MHz)
Frequency Measurement Level Required Limit
Channel No. Result
(MHz) (kHz) (kHz)
39 2441 946.3 -- NA

Figure Channel 39:

Fﬁ Keysight Spectrum Analyzer - Occupied BW @\ﬁl@_
| [/ [ RF [sog ac | | | SENSE:INT] | ALIGN AUTO  [05:30:05 AMSep 11,2019
|[Center Freq 2.441000000 GHz | Center Freq: 2.441000000 GHz Radio Std: None Frequency
—— 1rig: FreeRun Avg|Hold: 10/10
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBldiv Refl 20.50 dBm
Log
0.5 Center Freq|
p.500 i 2.441000000 GHz
-9.50
195 f/ \\
-29.5 7 Ve
-39.5
495 m..r‘/\"/ \WVL
59.5 ] -
-60.5
|Center 2,441 GHz Span 10 MHz CF Step
Res BW 100 kHz #EBW 100 kHz #Sweep 500 ms| 1.000000 MHz
. . Auto Man
Occupied Bandwidth Total Power 13.5 dBm
946.30 kHZ Freq Offset
Transmit Freq Error 1.432 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.300 MHz x dB -26.00 dB
IMSG STATUS
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Product : Bluetooth Headset
Test Item : 99% Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)(2480MHz)
Frequency Measurement Level Required Limit
Channel No. Result
(MHz) (kHz) (kHz)
78 2480 944.73 - NA

Figure Channel 78:

Fﬁ Keysight Spectrum Analyzer - Occupied BW @\ﬁl@_
| [/ [ RF [sog ac | | | SENSE:INT] | ALIGN AUTO  [05:34:50 AMSep 11,2019
|[Center Freq 2.480000000 GHz | Center Freq: 2.480000000 GHz Radio Std: None Frequency
—— 1rig: FreeRun Avg|Hold: 10/10
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBldiv Refl 20.50 dBm
Log
0.5 Center Freq|
p.500 T 2.480000000 GHz
-9.50
-19.5 / \
-29.5 'V/ \kr
-39.5
495 WN \wr"‘mw
[ U AT | T U
-59.5
-60.5
| Center 2.48 GHz Span 10 MHz CF Step
Res BW 100 kHz #EBW 100 kHz #Sweep 500 ms| 1.000000 MHz
. . Auto Man
Occupied Bandwidth Total Power 13.8 dBm
944.73 kHZ Freq Offset
Transmit Freq Error 2.120 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.298 MHz x dB -26.00 dB
IMSG STATUS
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Product : Bluetooth Headset
Test Item : 99% Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode . Mode 2: Transmit - 2Mbps (1/4DQPSK)(2402MHz)
Frequency Measurement Level Required Limit
Channel No. Result
(MHz) (kHz) (kHz)
00 2402 1232.2 -- NA

Figure Channel 00:

ri Keysight Spectrum Analyzer - Occupied BW E‘\i‘\é}l
i [ RF [s00 ac | | [ SENSE:INT] | ALIGN AUTO  [06:39:51 PM Sep 11,2019
|[Center Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radio Std: None Frequency
—— 1rig: FreeRun Avg|Hold: 10/10
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 20.50 dBm
Log
s Center Freq||
b 500 addhleaN 2.402000000 GHz
-9.50
/ \
295 FASSV. N L\"\
-39.5 «.// \.\\N
195 e ha sy
e b P ottt desitlpsr e
-59.5
-69.5
Center 2.402 GHz Span 10 MHz CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms 1.000000 MHz
. . JAuto Man
Occupied Bandwidth Total Power 15.2 dBm
1 .2322 MHZ Freqoffset
Transmit Freq Error -3.443 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.492 MHz x dB -26.00 dB
IMSG STATUS
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Product : Bluetooth Headset
Test Item : 99% Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 2: Transmit - 2Mbps (7/4DQPSK) (2441MHz)
Frequency Measurement Level Required Limit
Channel No. Result
(MHz) (kHz) (kHz)
39 2441 1230.6 -- NA

Figure Channel 39:

Fﬁ Keysight Spectrum Analyzer - Occupied BW @\ﬁl@_
i [ RF [sog ac | | | SENSE:INT] | ALIGN AUTO  [06:43:26PM Sep 11,2019
|[Center Freq 2.441000000 GHz | Center Freq: 2.441000000 GHz Radio Std: None Frequency
—— 1rig: FreeRun Avg|Hold: 10/10
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 20.50 dBm
Log
0.5 Center Freq|
b 500 ekdshaN 2.441000000 GHz
-9.50
-19.5 / \L\
-29.5 ,/ “.w,.\
398 v \1%1
405 ' ons oy PP
T T e Tarthegnstin, ol
-59.5
69.5
|Center 2,441 GHz Span 10 MHz CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms 1.000000 MHz
. . Auto Man
Occupied Bandwidth Total Power 15.3 dBm
1 .2306 MHZ Freq Offset
Transmit Freq Error -3.872 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.489 MHz x dB -26.00 dB
IMSG STATUS
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Product : Bluetooth Headset
Test Item : 99% Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 2: Transmit - 2Mbps (m/4DQPSK) (2480MHz)
Frequency Measurement Level Required Limit
Channel No. Result
(MHz) (kHz) (kHz)
78 2480 12315 - NA

Figure Channel 78:

Fﬁ Keysight Spectrum Analyzer - Occupied BW @\ﬁl@_
i [ RF [sog ac | | | SENSE:INT] | ALIGN AUTO  [06:56:23PM Sep11,2019
|[Center Freq 2.480000000 GHz | Center Freq: 2.480000000 GHz Radio Std: None Frequency
—— 1rig: FreeRun Avg|Hold: 10/10
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBldiv Refl 20.50 dBm
Log
0.5 Center Freq|
b 500 Padkahan 2.480000000 GHz
-9.50
195 /{ \L\
-29.5 A-
-39.5 wf/ \
495 Pt b uy
[ A e i,
-59.5
-60.5
| Center 2.48 GHz Span 10 MHz CF Step
Res BW 100 kHz #EBW 100 kHz #Sweep 500 ms| 1.000000 MHz
. . Auto Man
Occupied Bandwidth Total Power 15.5 dBm
1.2315 MHZ Freqoﬁset
Transmit Freq Error -3.470 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.491 MHz x dB -26.00 dB
IMSG STATUS
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Product : Bluetooth Headset
Test Item : 99% Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode . Mode 3: Transmit - 3Mbps (8DPSK) (2402MHz)
Frequency Measurement Level Required Limit
Channel No. Result
(MHz) (MHz) (kHz)
00 2402 1238 -- NA

Figure Channel 00:

ri Keysight Spectrum Analyzer - Occupied BW E‘\i‘\é}l
i [ RF [s00 ac | | [ SENSE:INT] | ALIGN AUTO  [06:19:03PM Sep 11,2019
|[Center Freq 2.402000000 GHz | Center Freq: 2.402000000 GHz Radio Std: None Frequency
—— 1rig: FreeRun Avg|Hold: 10/10
I | #IFGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 20.50 dBm
Log
s Center Freq||
b 500 ar 2.402000000 GHz
-9.50
/ \\
295 FASAN.!
-39.5 W(./ \\\m
e N acs m,,-"'“\\ \
WL T B S W
-59.5
-69.5
Center 2.402 GHz Span 10 MHz CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms 1.000000 MHz
. . JAuto Man
Occupied Bandwidth Total Power 15.5 dBm
1 .2380 MHZ Freqoffset
Transmit Freq Error 3.741 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.490 MHz x dB -26.00 dB
IMSG STATUS
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Product : Bluetooth Headset
Test Item : 99% Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 3: Transmit - 3Mbps (8DPSK) (2441MHz)
Frequency Measurement Level Required Limit
Channel No. Result
(MHz) (MHz) (kHz)
39 2441 1238.3 -- NA

Figure Channel 39:

Fﬁ Keysight Spectrum Analyzer - Occupied BW @\ﬁl@_
i [ RF [sog ac | | | SENSE:INT] | ALIGN AUTO  [06:23:25PM Sep 11,2019
|[Center Freq 2.441000000 GHz | Center Freq: 2.441000000 GHz Radio Std: None Frequency
—— 1rig: FreeRun Avg|Hold: 10/10
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBidiv Ref 20.50 dBm
Log
0.5 Center Freq|
b 500 ikl iaaN 2.441000000 GHz
-9.50
-19.5 / \
-29.5 n_n /’ "
-39.8 JJ/‘ L\-\m
495 I Bt e \/"’H\
WY RsC TN s B T S T T pperd
-59.5
69.5
|Center 2,441 GHz Span 10 MHz CF Step
Res BW 100 kHz #VBW 100 kHz #Sweep 500 ms 1.000000 MHz
. . Auto Man
Occupied Bandwidth Total Power 15.5 dBm
1 .2383 MHZ Freqoﬁset
Transmit Freq Error 3.138 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.489 MHz x dB -26.00 dB
IMSG STATUS
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Product : Bluetooth Headset
Test Item : 99% Occupied Bandwidth Data
Test Site : No.3 OATS
Test Mode Mode 3: Transmit - 3Mbps (8DPSK)(2480MHz)
Frequency Measurement Level Required Limit
Channel No. Result
(MHz) (MHz) (kHz)
78 2480 1238.2 - NA

Figure Channel 78:

Fﬁ Keysight Spectrum Analyzer - Occupied BW @\ﬁl@_
i [ RF [sog ac | | | SENSE:INT] | ALIGN AUTO  [06:31:30PM Sep11,2019
|[Center Freq 2.480000000 GHz | Center Freq: 2.480000000 GHz Radio Std: None Frequency
—— 1rig: FreeRun Avg|Hold: 10/10
I | #FGain:Low #Atten: 30 dB Radio Device: BTS
Ref Offset 0.5 dB
10 dBldiv Refl 20.50 dBm
Log
0.5 Center Freq|
h 200 pr 2480000000 GHz
-9.50
-19.5 / \
-29.5 A / V\\ y
-39.5 f‘// .l\\m
495 . s Pt ™ -,
P T T A
-59.5
-60.5
| Center 2.48 GHz Span 10 MHz CF Step
Res BW 100 kHz #EBW 100 kHz #Sweep 500 ms| 1.000000 MHz
. . Auto Man
Occupied Bandwidth Total Power 15.8 dBm
1.2382 MHz Freq Offset
Transmit Freq Error 1.975 kHz OBW Power 99.00 % OHz
x dB Bandwidth 1.491 MHz x dB -26.00 dB
IMSG STATUS
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12. Duty Cycle

12.1.  Test Setup

EUT

RF Cable

1

12.2.  Uncertainty

+ 25msec

SMA
Connecter

Spectrum
Analyzer
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12.3.

Test Result of Duty Cycle

Product : Bluetooth Headset
Test Item : Duty Cycle
Test Site : No.3 OATS
Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Fﬁ Keysight Spectrum Analyzer - Swept SA @lﬁl@_
| I [ RF [soe  ac | [ | SENSE:NT] [ ALIGN AUTO 06:35:46 PM Sep 12, 2019
|[Center Freq 2.402000000 GHz \ Avg Type: Log-Pwr RecEll 25456 | Freausncy
PNO: Fast —»— Trig: Free Run TYPE| WA
IFGain:Low Atten: 30 dB DET|N NNNNN
Auto Tune
Ref Offset 0.5 db Mkr1 30.48 ms
19gBiay_Ref 20.50 dBm 7.17 dBm
: 1 \253351
R e B S ———— -—HL e e e e e Center Freq||
b 500 2.402000000 GHz
-9.50
198 StartFreq||
295 2.402000000 GHz
-39.5
-49.5
e Stop Freq||
) 2.402000000 GHz
-69.5
Center 2.402000000 GHz Span 0 Hz CF Step
||Res BW 1.0 MHz #VBW 1.0 MHz Sweep 60.00 ms (1001 pts) 1.000000 MHz,
| N e S S S 21155 W N S TS | Man
i N t 30.48 ms 7.17 dBm
2[ A1 t [(A) 2.760 ms [{A) -0.06 dB
3[ A1 t [(A) 3.720 ms[(A) 0.01dB Freq Offset
= | 0 Hz
5 =
7
8
9
10
1 .
IMSG STATUS

Time on of 100ms= (100ms/60ms)*16*2.76 ms= 73.600ms
Duty Cycle=73.600ms / 100ms= 0.736
Duty Cycle correction factor= 20 LOG 0.736= -2.662 dB

Duty Cycle correction factor -2.662 dB
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Product : Bluetooth Headset
Test Item : Duty Cycle
Test Site : No.3 OATS
Test Mode . Mode 2: Transmit - 2Mbps (1/4DQPSK)
Fﬁ Keysight Spectrum Analyzer - Swept SA @lﬁl@_
| I [ RF [soe  ac | [ | SENSE:NT] [ ALIGN AUTO 06:37:08PM Sep 12, 2019
|Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast —»— Trig: Free Run TYPE| WA
IFGain:Low Atten: 30 dB DET|N NNNNN
Auto Tune
Ref Offset 0.5 db AMKkr3 3.720 ms
10 deidiv__Ref 20.50 dBm 0.00 dB
y ! ! ! ! 1§ ! ! !
105 : Center Freq||
o 500 2.402000000 GHz
850
198 StartFreq||
295 2.402000000 GHz
-39.5
-49.5
e Stop Freq||
’ 2.402000000 GHz
-69.5
Center 2.402000000 GHz Span 0 Hz CF Step
||Res BW 1.0 MHz #VBW 1.0 MHz Sweep 60.00 ms (1001 pts) 1.000000 MHz,
| 2 Man
1 N t 30.48 ms 7.16 dBm
2| A1 t [(A) 2.880 ms|[(A) 1.28 dB
A t [(A) 3.720 ms[(A) 0.00dB Freq Offset
= | OHz
5 £
7
8
9
10
11 -
IMSG STATUS

Time on of 100ms= (100ms/60ms)*16*2.88 ms= 76.800ms
Duty Cycle=76.800ms / 100ms= 0.768
Duty Cycle correction factor= 20 LOG 0.768= -2.293 dB

Duty Cycle correction factor -2.293 dB
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Product : Bluetooth Headset
Test Item : Duty Cycle
Test Site : No.3 OATS
Test Mode Mode 3: Transmit - 3Mbps (8DPSK)
ri Keysight Spectrum Analyzer - Swept SA = |
I RL | RF [s09 ac | | [ SENSE:INT] | ALIGN AUTO  [06:39:25PM Sep 12, 2019 E
|[Center Freq 2.402000000 GHz \ Avg Type: Log-Pwr TRACE[L 2345 6 requency
PNO: Fast —»— Trig: Free Run TVPE| WM
IFGain:Low Atten: 30 dB DeT|NNNNNN
m = Auto Tune
Ref Offset 0.5 dB AMkr3 3.720 ms
10 dBidiv__Ref 20.50 dBm -0.01 dB
od T (R3A1
105 Center Freq|
0.500 2.402000000 GHz
950 Ll LuBLe T b HLLLL L iy ALy 2 Ry i BLL
98 StartFreq|]
25 2.402000000 GHz
-39.5
-485
s Stop Freq||
i 2.402000000 GHz
-B9.5
Center 2.402000000 GHz Span 0 Hz CF Step
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 60.00 ms (1001 pts) 1.000000 MHz,
| s O A 15100 o L RO | Man
1 N t 30.48 ms 7.17 dBm
2| A1 t [(A) 2.880 ms[(A) 1.82 dB
3] A1 t [(A) 3.720 ms[(A) 20.01dB Freq Offset
4 0Hz
5 =
6
7
8
9
10
11 4
IMSG STATUS

Time on of 100ms= (100ms/60ms)*16*2.88 ms= 76.800ms
Duty Cycle=76.800ms / 100ms= 0.768
Duty Cycle correction factor= 20 LOG 0.768= -2.293 dB

Duty Cycle correction factor -2.293 dB
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13. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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