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7.5. Test Result of Channel Number

Product ; Bluetooth Speakerphone
Test Item ; Channel Number
Test Mode Mode 1: Transmit - 1Mbps (GFSK)

Frequency Range Measurement Required Limit

(MH2) (Hopping Channel) (Hopping Channel)
2402 ~ 2480 79 >75 Pass

Result
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K Spectrurn Analyzes - Swept 54 =& @F - Swept 54 [E=mE=2
00 LN A0 [12 2 ® ic 12110:57 AM Dec 10,2016
Center Freg 2.411000000 GHz S v Type: Log-Pwr v Frequency Center Freq 2.431500000 GHz - Avg Type: Log-Pwr Tuce[i2a4s6|  Frequency
st T Trig: s st T Trig:
i tow ~ #Atten: 30 dB \FGaintow  #Atien: 30 B oeTlP NNNNN
Auto Tune Auto Tune
Ref Offsst05.d8 Mkr2 2.421 000 GHZ Ref Offset0.5 dB. Mkr2 2.441 00 GHZ]
10 dBjaiv__Ref 20.50 dBm 8.83 dBm| 10 dBieiv__Ref 20.50 dBm 8.76 dBm
Log A ¥ Log o ¥
105 - - : 5 . - 5 v Center Freq
0 0 2431500000 GHz
950 350 -
198 75 StartFreq
25 26 2.421500000 GHz
205 £
195 95 !
sas . Stop Freq
2441500000 GHz.
95 68,
art 2.40050 GHz Stop 2.42150 GHz| Start 2.42150 GHz Stop 2.44150 GHz| CF Step.
Res BW 100 kHz #VBW 100 kHz Sweep (#Swp) 2.533 ms (1001 pts) fRes BW 100 kHz #VBW 100 kHz Sweep (#Swp) 2.467 ms (1001 pts) 2.000000 MHz
Man
242200 GHz. 8.93dBm
00GHz| 876 dB
Mt — m FreqOffset
0 Hz
sTarus
2442-2461MHz 2462-2480MHz
Keysight Spectrum Analyzes - Swept 54 (== sﬂ@F - Swept 54 [E=mE=2
00 A wto__ 1211 3 E i 1211204 AM Dec 10,2010
Center Freg 2.451500000 GHz o weia3ase Frequency Center Freq 2.471500000 GHz o Frean Avg Type: Log-Pwr wEli 23058 Frequency
st T Trig: st T Trig: <l
FGsinlow * #htten: 30 dB oT|F HRNN N IFGaintow  #Adtan: 3068 oeTlP NRNNN
Auto Tune Auto Tune
Ref Offset 0.5 dB Mkr2 2.461 00 GHZ Ref Offaet 05 dB Mkr2 2.480 00 GHZ|
10 dBsaiv__Ref 20.50 dBm 8.69 dBm| 10 dBieiv__Ref 20.50 dBm 9.15 dBm
Loa -5 ¥ Log o ‘2_
s - - - - — - = - Center Freq
50 - 2471500000 GHz.
950
195
StartFreq
5 2.461500000 GHz
395
a5
. StopFreq
’ 2481500000 GHz
695
art 2.44150 GHz Stop 2.46150 GHz| art 2.46150 GHz Stop 2.48150 GHz| CF Step
Res BW 100 kHz #VBW 100 kHz Sweep (#Swp) 2.467 ms (1001 pts) Res BW 100 kHz #VBW 100 kHz Sweep (#Swp) 2.467 ms (1001 pts) 2000000 MHz
0 i I S I S B 5T K] S R L I S N S I S I T Man
N [] 2.442 00 GHz 899 dBm Nl 2.462 00 GHz. 8.64dBm
N 1 2.46100GHz 8.69 dBm N f 2.480 00 GHz 515dBm FreqOffset
0 Hz
1
1
s sTaTUS sTaTus

Page: 76 of 104



Report No.: 19C0095R-RFUSP01V00

D DEKRA

Product : Bluetooth Speakerphone
Test Item : Channel Number
Test Mode

Mode 2: Transmit - 2Mbps (1/4DQPSK)

Frequency Range Measurement

(MHz) (Hopping Channel)

Required Limit
(Hopping Channel)

Result

2402 ~ 2480

79

>75

Pass

2402-2421MHz

2422-2441MHz
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Product
Test ltem :
Test Mode

: Bluetooth Speakerphone
Channel Number

: Mode 3: Transmit - 3Mbps (8DPSK)

Frequency Range
(MHz)

Measurement
(Hopping Channel)

Required Limit

. Result
(Hopping Channel)

2402 ~ 2480

79

>75 Pass

2402-2421MHz

2422-2441MHz
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8. Channel Separation

8.1. Test Setup

RF Cable s
EUT pectrum
I 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.

8.4. Uncertainty

+ 283Hz
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8.5. Test Result of Channel Separation

Product : Bluetooth Speakerphone

Test Item : Channel Separation

Test Mode Mode 1: Transmit - 1Mbps (GFSK)

Measurement Limit | Limit of (2/3)*20dB
Frequency
Channel No. Level . Result
(MHz) (kHz) Bandwidth (kHz)
(kHz)

00 2402 1000 >25 kHz 628.0 Pass
39 2441 1000 >25 kHz 628.0 Pass
78 2480 1000 >25 kHz 628.0 Pass

NOTE: The 20dB Bandwidth is refer to section 10.
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Channel 39 (2441MHz)
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Product ; Bluetooth Speakerphone

Test Item : Channel Separation

Test Mode Mode 2: Transmit - 2Mbps (7/4DQPSK)

Measurement Limit | Limit of (2/3)*20dB
Frequency
Channel No. Level ) Result
(MH2z) (kHz) Bandwidth (kHz)
(kHz)

00 2402 1000 >25 kHz 830.0 Pass
39 2441 1000 >25 kHz 842.0 Pass
78 2480 1000 >25 kHz 850.0 Pass

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

Channel 00 (2402MHz)
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Channel 39 (2441MHz)
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Product Bluetooth Speakerphone
Test Item Channel Separation
Test Mode Mode 3: Transmit - 3Mbps (8DPSK)
Measurement Limit | Limit of (2/3)*20dB
Frequency
Channel No. Level ) Result
(MH2z) (kHz) Bandwidth (kHz)
(kHz2)
00 2402 1000 >25 kHz 848.0 Pass
39 2441 1000 >25 kHz 854.0 Pass
78 2480 1000 >25 kHz 856.0 Pass
NOTE: The 20dB Bandwidth is refer to section 10.
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Channel 39 (2441MHz)
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9. Dwell Time

9.1. Test Setup

RF Cable Spect
EUT D:D 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.

9.4. Uncertainty

+ 25msec
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9.5. Test Result of Dwell Time

Product
Test Item
Test Mode

Bluetooth Speakerphone
Dwell Time

Mode 1: Transmit - 1Mbps (GFSK) (Channel 00,39,78 —-DH5)

Frequency T'?;re] Stlr?t Hopping of | Sweep time | Dwell Time Limit Result
(MHz2) ( mg) Number (ms) (ms) (ms)
2402 2.910 113 31600 328.830 400 Pass
2441 2.900 117 31600 339.300 400 Pass
2480 2.910 114 31600 331.740 400 Pass

Dwell time = Time slot length*Hopping
Sweep time= 79 CHannel * 0.4

CH 00 Time Interval between hops

of number

CH 00 Transmission Time
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CH 78 Time Interval between hops CH 78 Transmission Time

Keysight Spectrum Anabyzer - Swept SA = Keysight Spectrum Anabzer - Swept SA =R
RL 1 RF 509 ac | SENSE:INT] ALIGN AUTO 05:11:34 PMDec 10, 2019 F RL | RF [ SENSE:INT \LIGN AUTO 104:44:06 PM Dec 10, 2019 F
Center Freq 2.480000000 GHz § Avg Type: Log-Pur TE[2345 8 requency  JCenter Freq 2.480000000 GHz Trig Delay-1.000ms  Avg Type: Log-Pwr e[ 2345 6 requency
PNO-Wide == Trig: Free Run AvglHold: 11 e PO Fast == Trig: Video ittt
IFGain:Low #Artten: 30 dB o IFGain:Low Atten: 30 dB o
Auto Tune Auto Tune
Ref Offset 0.5 4B Ref Offset 06 dB AMkr2 2.910 m;l
10 dBsdiv  Ref 20.50 dBm 10 dBidiv__Ref 20.50 dBm 2.32d
Log Log 1 281
Center Freq | '° 4 e Ll Center Freq
10. i 2.480000000 GHz 00 2 GHz.
I |
£00 1 195
StartFreq il StartFreq
50 [ 2 cHz i 5 2 GHz
395 1
e P . NPT
19 H StopFrealf| .- [FFv " BRI T T LTI StopFreq
2480000000 GHz{fll 2.480000000 GHz
225 HHH H H . 535
] I | CF step fJ|Center 2.480000000 GHz Span 0 Hz CF Step
| I 100,000 kHz: es BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts) 1.000000 MHz,
o fute e S O A L5 NS0 S |- ven
-+ 1 Ij .WL M — t 970.0 us 5.45 dBm
e i i o AL iy 4 m FreqOffset At 1181 2.910 ms|{A) 2.32dB; FreqOffset
= ] Hz= | 0Hz
B35 =
1
[Center 2.480000000 GHz Span 0 Hz ! 1 ]
[Res BW 100 kHz #VEBW 300 kHz Sweep 31.60 s (1001 pts] l 0 .
sal - | saTus,

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
Test Item
Test Mode

Dwell Time

Bluetooth Speakerphone

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

Frequency T':Eﬁ stltc])t Hopping of | Sweep time | Dwell Time Limit Result
(MH2z) (mg) Number (ms) (ms) (ms)
2402 2.900 107 31600 310.300 400 Pass
2441 2.910 106 31600 308.460 400 Pass
2480 2.910 106 31600 308.460 400 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

Keysight Spectrum Anabyzer - Swept SA = Keysight Spectrum Anabzer - Swept SA =R
RL 1 RF 509 ac I T_Sense:InT] | ALIGN AUTO 05:14:08 PMDec 10, 2019 F RL 1 RF I SENSE:INT] LIGN AUTO | 04:46:27 PM Dec 10, 2019 F
Center Freq 2.402000000 GHz ] Avg Type: Log-Pwr T 2345 6 requency  YCenter Freq 2.402000000 GHz | TrigDelay-1.000ms  Avg Type: Log-Pwr e 2345 8 requeney
PNO: Wide —»— Trig: Free Run Avg|Hold: 11 i v PNO: Fast —»= 1rig: Video it
IFGainiow  #Aten: 30 dB oe IFGainiow  Atten: 30 dB oE
Auto Tune Auto Tune
Ref Offset 05 dB Ref Offset 05 dB AMkr2 2.900 m
1ogBid_Ref 20.50 dBm 1o gmiay _Ref 2050 dBm -0.51d
1 241 |
| | CenterFreq§l ™© E——— = ool Center Freq
1 2.402000000 GHz fffo s ; "N"‘-"ﬁ] 2 GHz
950
00 -135
StartFreq il StartFreq
050 2 cHz i ¢ 2 GHz
| EH )
195 495 § i #
stopFreqfff [ i o Stop Freq
2.402000000 GHz ff| 2402000000 GHz:
-295 tH 895
s CF Ste| enter 2.402000000 GHz Span 0 Hz| CF Step.
" 100,000 kHz ffiRes BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts) 1.000000 MHz
lauto Man lauto Man
25 []m [: [ l]m f I t 70.0 ps| 7.66 dBm
. ) 1 h L FreqOffset AT (181 2900ms[(A] _ -0.51dB FreqOffset
i 0 Hz= 0Hz,
635 =
|
icenter 2.402000000 GHz Span 0 Hz | &0
[Res BW 100 kHz #VBW 300 kHz Sweep 31.60 s (1001 pts) B
Jusa sTATUS Iw; STATU
Keysight Spectrum Anabyzer - Swept SA = Keysight Spectrum Anabzer - Swept SA =R
RL 1 RF 509 ac I T_Sense:InT] | ALIGN AUTO 05:15:15 PMDec 10, 2019 F RL 1 RF I SENSE:INT] LIGN AUTO | 04:47:48 PM Dec 10, 2019 F
Center Freq 2.441000000 GHz ] Avg Type: Log-Pwr T 2345 6 requency  YCenter Freq 2.441000000 GHz | TrigDelay-1.000ms  Avg Type: Log-Pwr e 2345 8 requeney
PNO: Wide —»— Trig: Free Run Avg|Hold: 11 i v PNO: Fast —»= 1rig: Video it
IFGainiow  #Aten: 30 dB oe IFGainiow  Atten: 30 dB oE
Auto Tune Auto Tune
Ref Offset 05 dB Ref Offset 05 dB Mkr1 970.0 p
1gerdv__Ref 20.50 dBm {ogmiiy_Ref 20.50 dBm - 6.94 dBm|
1 ARAT
Center Freq f§if 1© TR Center Freq
1 2.441000000 GHz il 570 a4 | 2441000000 GHz
850
500 195
StartFreq StartFreq
o5 2.441000000 GHz | +** 2441000000 GHz:
-395 1
195 95 bty h o e
stopFreqlf o R Stop Freq
2.441000000 GHz 2441000000 GHz.
-295 £95
o LU Il il I | CF Step jfCenter 2.441000000 GHz 'Span 0 Hz CF Step
y 100.000 kHz liRes BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts) 1.000000 MHz
lauto Man laute Man
S T t ul j h H il I N t 70.0 ps| 6.84 dBm
. 1| . | A FreqOfiset A ERITY} 2.910 ms|{A] 1.11dB FreqOffset
: 0 Hz 0Hz,
635
lCenter 2.441000000 GHz 'Span 0 Hz 10
Res BW 100 kHz #VBW 300 kHz Sweep 31.60 s (1001 pts) 5
usc: staTus s starus
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CH 78 Time Interval between hops CH 78 Transmission Time

Keysight Spectruen Analyzer - Swept 4 =R Keysight Spectrum Anshyzer - Swept SA |
RL_ | w® 509 aC I | | ALLGN AUTO__ | 05:16:12 PMDec 10, 2019 E RL__ | @ [s0g I SENSE:INT LIGH AUTO | 14:48:14 PMDec 10, 2015 F
Center Freq 2.480000000 GHz Avg Type: Log-Pur ra requency  JCenter Freq 2.480000000 GHz Trig Delay-1.000ms  Avg Type: Log-Pwr 3456 requency
PNO- Wide == Trig: Free Run Avg|Hold: 11 TYRE| MR PNO Fasi == Trig: Video EE| WA
IFGain:low  #Atten: 30 4B oer|P NNNNN |FGaln:Low Atten: 30 0B ceT|P NNNHN
Auto Tune
Ref Offset 0.5 dB Ref Offset 0 dB AMkr2 2.910 m
i0dmidiv__Ref 20.50 dBm idiv__Ref 20.50 dBm -0.65d
e g 1 241
RISV Center Freq
105 2. GHz
500 HHH
StartFreq
-9.50 {H1 2 GHz,
a5 | el
9 W e e TR T S L T R Stop Freq
2.480000000 GHz:
-295 Hea
s LI [l il I ] enter 2.480000000 GHz Span 0 Hz CF Step
NI Il I Il es BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts) 1.000000 MHz,
|Auto Man|
s UL [ Il Il i I S R -
j iHH' HJH 1 970.0 ps| 893 dBm
L I 1Y LA I ) Il ! M At 1181 2910ms[(A] 06508 FreqoOffset
- 0Hz
695 | |
1
[Center 2.480000000 GHz Span 0 Hz ! 1 1
[Res BW 100 kHz #VEBW 300 kHz Sweep 31.60 s (1001 pts] l 0 .
= sramus, | saTus,

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
Test Item
Test Mode

Dwell Time

Bluetooth Speakerphone

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

Frequency T':Eﬁ stltc])t Hopping of | Sweep time | Dwell Time Limit Result
(MH2z) (mg) Number (ms) (ms) (ms)
2402 2.900 118 31600 342.200 400 Pass
2441 2.900 106 31600 307.400 400 Pass
2480 2.910 119 31600 346.290 400 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

Keysight Spectrum Anabyzer - Swept SA =R Keysight Specirum Anshzer - Swept SA ol
RL 1 RF 509 ac I T_Sense:InT] | ALIGN AUTO 05:19:45 PMDec 10, 2019 E RL 1 RF I SENSE:INT] LIGH AUTO | 04:53:36 PM D 10, 2019 F
Center Freq 2.402000000 GHz ] Avg Type: Log-Pwr T 2345 6 requency  YCenter Freq 2.402000000 GHz | TrigDelay-1.000ms  Avg Type: Log-Pwr TCE[12345 6 requency
Wa—s T " ; = Tri v
BNO Wide Trig: Free Run AvglHold: 11 s it PNO: Fast Trig: Video it
IFGain:Low #Arten: 30 dB oe IFGain:Low Atten: 30 dB o]
Auto Tune Auto Tune
Ref Offset 05 dB Ref Offset 05 dB AMkr2 2.900 m
10dBiiv__Ref 20.50 dBm 10 aBidiv__ Ref 20.50 dBm -0.37 dél
g -o0 T 241
Center Freq | '° — RISV Center Freq
10. 2.402000000 GHz 00 J.F ¥ 2 GHz.
950
500
startFreq | '** StartFreq
50 2 cHz i 5 2 GHz
| B8 I |
a5 435 Ity
. StopFreqlff t P i Pi L it Stop Freq
2.402000000 GHz{fll ‘ 2.402000000 GHz
-295 895 ‘
s CF Ste| enter 2.402000000 GHz Span 0 Hz| CF Step.
' 100.000 kHz fflRes BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts)| 1.000000 MHz
lauto Man |auto Man
I E
25 N 1 70.0 ps| 7.66 dBm
e FreqOffset Al 1 (A) 2.900 ms[{A) 0.37dB FreqOffset
i 0 Hz= 0Hz
65 =
|
icenter 2.402000000 GHz Span 0 Hz | &0
Res BW 100 kHz #VBW 300 kHz Sweep 31.60 s (1001 pts) B
Jusa sTATUS Iw: STATU
CH39 Time Interval between hops CH 39Transmission Time
—
Keysight Spectrum Anabyzer - Swept SA Keysight Specirum Analyzes - Surept SA =R
RL 1 RF 509 ac I [_SENSE:INT | ALIGN AUTO 05:18:41 PMDec 10, 2019 RL 1 R 509 AC T__SensE:InT] | ALIGN AUT 04:53:13 PMDec 10, 2019 £
Center Freq 2.441000000 GHz ] Avg Type: Log-Pwr TAzElT 2345 6 Center Freq 2.441000000 GHz Trig Delay-1.000ms  Avg Typs: Log-Pwr TRACE[112345 6 requency
PNO Wide == Trig: Free Run Avg|Hold: 11 YEE| M PNO: Fast === Trig: Video |
IFGain:Low #Anten: 30 4B oeT|P NNNNN IFGain:Low Atten: 30 dB DeT|P HHHNN
Auto Tune Auto Tune
Ref Offset 05 dB Ref Offset 05 dB AMkKr2 2.900 ms
10dBidiv__Ref 20.50 dBm 10 aBidiv__ Ref 20.50 dBm -0.22 dBj
g -o9 i e
Center Freq f§if 10 y RG] Center Freq
10. 2.441000000 GHz 500 ,-I 2.441000000 GHz
850
500 t+ .
StartFreq§| "*° StartFreq
o5 i 2.441000000 GHz ff| ¢ 2441000000 GHz
1
125 L] 495 ren! (!
9 stopFreqffl A bt (Rl el Lo StopFreq
2441000000 GHz | 2.441000000 GHz
-235 {4 £95
s L CF Ste| enter 2441000000 GHz Span 0 Hz CF Step
g 100.000 kHz ffIRes BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts| 1.000000 MHz
o5 e e N AR T L2 ] AT - |2 Man,
-+ j Il I — N t 9700 s 8.34 dBm
e i d bl M AR i Freq Offset Al L 2 Freq Offset
i 0 Hz= 0Hz
65 =
|
lCenter 2.441000000 GHz 'Span 0 Hz | &0
Res BW 100 kHz #VBW 300 kHz Sweep 31.60 s (1001 pts) B
usc | i) Already in Single, press Reslart Lo initiate a new sweep or sequence sTATUS lw. lsTATUS
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CH 78 Time Interval between hops CH 78 Transmission Time
Keysight Spectrum Anslyzer - Swegt 54 e Keysight Spectrum Ansiyze: - Swept SA ==
RL 1 RF 50 SENSE:INT| LIGN AUTD 105:17:33 PM Dec 10, 2019 Frequency RL ] RF 50 A . o“llioalo Avg T L:q pl 0 ]04:52:28 PMDec 10, 2018 Frequency
Avg Type: Log-Pwr Tacel1 2345 € g Delay-1.000 ms  Avg Type: Log-Pwr Tacel1 2343 8
ICenter Freq 2.480000000 Gnng-wme = Trig: Free Run M":IH:;';?G javed EET] ICenter Freq 2.480000000 GI!-.%_ e Trig:vide 4
IFGain:low  #Atten: 30 4B oer|P NNNNN |FGaln:Low Atten: 30 0B ceT|P NNNHN
Auto Tune: Auto Tune:
Ref Offset 05 dB Ref Offset 0 dB AMkr2 2.910 m
0 aBriv_Ref 20.50 dBm jgiv__Ref 20.50 dBm 0.74d
d g T A1
‘ ‘ wnjl Center Freq
105 2. GHz
o0 HHHHAH
StartFreq
5ol 2 GHz
N , PG IR o
195 HHH L] A g i I T gy Ll Stop Freq
2.480000000 GHz,
s |
as L] p llcenter 2.480000000 GHz Span 0 Hz CF Step
N 1l es BW 1.0 MHz #VBW 1.0 MHz Sweep 10.00 ms (1001 pts) 1.000000 MHz
laut Man
N S I E
=5 j’ :H ’ilﬂ i N t 970.0 us 8.11dBm
[(A)  074dB!
. il Wb d IARMALLL h N | AT [tiA 2810 ms| FreqOffset
- 0 Hz
95 1
1
[Center 2.480000000 GHz Span 0 Hz| ! : )
Res BW 100 kHz #VBW 300 kHz Sweep 31.60 s (1001 pts) B :
fusa sTATUS Iuss 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. Occupied Bandwidth

10.1.  Test Setup

RF Cable Spect
EUT pectrum
L1 Analyzer
SMA
Connecter

10.2. Limits

N/A

10.3.  Test Procedure

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

10.4.  Uncertainty

+ 283Hz

Page: 93 of 104



Report No.: 19C0095R-RFUSP01V00 P DE KRA

10.5.  Test Result of Occupied Bandwidth

Product : Bluetooth Speakerphone
Test Item : Occupied Bandwidth Data
Test Mode Mode 1: Transmit - 1Mbps (GFSK)
Frequenc Measurement Level Required Limit
Channel No. d y g Result
(MHz) (kH2) (kH2)
00 2402 942 -- NA
39 2441 942 -- NA
78 2480 942 -- NA
Figure Channel 00:
ri Keysight Spectrum Analyzer - Swept SA E‘\i‘\é}l
i [ RF [s00 ac | | [ SENSE:INT] | ALIGN AUTO  [11:58:51 PMDec 09,2019
|[Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TCE[l73456|  Fregueney
PNO: Wide () Trig: Free Run TYPE| M VAR
IFGain:Low  #Atten: 30 dB mET|P NNNNN
Auto Tune
Mkr2 2.401 538 GHz
Ref Offset 0.5 dB
1L%;!B!div R:'ef 2(§.e50 dBm -12.26 dBm
. 1
105 Center Freq(]
500 ) 3 2.402000000 GHz
-9.50 ’_ PR |
198 Start Freq(|
295 2.400500000 GHz
-39.5
-19.5
e Stop Freqj|
' 2.403500000 GHz
-69.5
Center 2.402000 GHz Span 3.000 MHz] CF Step
| Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts) 300.000 kHz|
| S O S 21155 N ] S O - | Man
1| N f 2.402 003 GHz 8.20 dBm
2| N f 2.401 538 GHz -12.26 dBm
3N T 2.402 480 GHz 11.89 dBm Freq Offset
Z 0 Hz
6
7
8
9
10
11 <
IMSG STATUS
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Figure Channel 39:

ri Keysight Spectrum Analyzer - Swept SA (==
i [ RF [s0a ac | | [ SENSE:INT] | ALTGN AUTO [12:03:03 AMDec 10,2019
|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 Offsct 0.5 dB Mkr2 2.440 538 GHZ
10 dBidiv__ Ref 20.50 dBm -11.88 dBm
Log 1
105 Center Freq(]
0 500 5 3 2.441000000 GHz
EL-| ’ 14 4 dEs
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,
| -_— pute Man
2.441 006 GHz 8.56 dBm
2 N f 2.440 538 GHz -11.88 dBm
3| N f 2.441 480 GHz -11.53 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 [12:12:54 AMDec 10,2019
|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 Offset0.5 dB Mkr2 2.479 541 GHzZ Auto Tune
10 dBidiv_ Ref 20.50 dBm -10.85 dBm
Log 1
105 Center Freq||
0.500 2 3 2.480000000 GHz
x| ‘ -10.73 dfl
9 StartFreq||
e - 2.478500000 GHz
395
-49.5
. Stop Freqj|
’ 2.481500000 GHz
695

#VBW 100 kHz

Center 2.480000 GHz
Res BW 30 kHz

Sweep #Swp) 3.200 ms (1001 pts)

Span 3.000 MHz

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

2.480 003 GHz 9.27 dBm
N 1' 2.479 541 GHz -10.85 dBm
N f 2.480 483 GHz -11.03 dBm

m

Y
—l-otono-qoach-huro—l

I

STATUS

=
7]
5]

CF Step
300.000 kHz|
uto Man

Freq Offset
0 Hz|
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Product Bluetooth Speakerphone
Test Item Occupied Bandwidth Data
Test Mode Mode 2: Transmit - 2Mbps (7/4DQPSK)
Frequenc Measurement Level Required Limit
Channel No. d y g Result
(MHz) (kH2) (kH2)
00 2402 1245 -- NA
39 2441 1263 -- NA
78 2480 1275 -- NA
Figure Channel 00:
ri Keysight Spectrum Analyzer - Swept SA E‘\i‘\é}l
i [ RF [s00 ac | | [ SENSE:INT] | ALIGN AUTO  [12:19:41 AMDec 10,2019
|[Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TCE[l73456|  Fregueney
PNO: Wide (o) Trig: Free Run TYPE| M WA
IFGain:Low  #Atten: 30 dB mET|P NNNNN
Auto Tune
Mkr2 2.401 367 GHz
Ref Offset 0.5 dB
10 dRidiv  Ref 20.50 dBm -13.17 dBm
Log 1
105 Center Freq(]
500 5 3 2.402000000 GHz
-3.50 ’ B
198 Start Freq(|
295 == 2.400500000 GHz
-39.5
-19.5
e Stop Freqj|
' 2.403500000 GHz
-69.5
Center 2.402000 GHz Span 3.000 MHz] CF Step
| Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts) 300.000 kHz|
| N S S S 21155 N2 ] S O - | Man
1| N f 2.402 006 GHz 7.17 dBm
2| N f 2.401 367 GH 1317 dBl
3N T 2402812 GHiz 294 dBm Freq Offset
Z 0 Hz
6
7
8
9
10
11 -
IMSG STATUS
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Figure Channel 39:

ri Keysight Spectrum Analyzer - Swept SA ==
i [ RF [s0a ac | | [ SENSE:INT] | ALIGN AUTO  [12:23:49 AMDec 10,2019
|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 Offsst 05 dB Mkr2 2.440 367 GHzZ
10 dB/div__Ref 20.50 dBm -12.16 dBm
Log 1
1a.5 Center Freq|
0.500 97 3 2.441000000 GHz
-850 ’ -
198 Start Freq|
98 2439500000 GHz
398
495
s 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|
t M
I-_— — on
2.441 006 GHz 7.92dBm
2 N T 2.440 367 GHz -12.16 dBm
3[ N f 2.441 630 GHz 1216 dBm FreqOffset
- | OHz
6
7
8
9
10
1 -
B it y
IMSG STATUS
Figure Channel 78:
ri Keysight Spectrum Analyzer - Swept SA ==
| ] [ RF [s0a  AcC | | | SENSE:INT] | ALIGN AUTO [12:34:24 AMDec 10, 2019
|[Center Freq 2.480000000 GHz | Avg Type: Log-Pwr TacE[[2345¢6| reduency
PNO: Wide 50 Trig: Free Run TYPEIM
IFGain:Low #Atten: 30 dB DET|P NNNNN
Auto Tune

Ref Offset 0.6 dB

Mkr2 2.479 364 GHZ

10 dBidiv__ Ref 20.50 dBm -11.57 dBm
Log 1
05 Center Freq(]
0.500 LT 2.480000000 GHz
.2 3

950 ’ a

198 = StartFreq|
295 2.478500000 GHz
-395

-49.5

e Stop Freq||
’ 2.481500000 GHz
-B95

#VBW 100 kHz

Center 2.480000 GHz
Res BW 30 kHz

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

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

2.480 000 GHz 8.59 dBm
N 1' 2.479 364 GHz -11.57 dBm
N f 2.480 639 GHz -11.47 dBm

m

Y
—l-otono-qoach-huro—l

I

=
7]
5]

STATUS

CF Step
300.000 kHz|
uto Man

Freq Offset
0 Hz|
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Product Bluetooth Speakerphone
Test Item Occupied Bandwidth Data
Test Mode Mode 3: Transmit - 3Mbps (8DPSK)
Frequenc Measurement Level Required Limit
Channel No. d y g Result
(MHz) (kH2) (kH2)
00 2402 1272 -- NA
39 2441 1281 -- NA
78 2480 1284 -- NA
Figure Channel 00:
ri Keysight Spectrum Analyzer - Swept SA E‘\i‘\é}l
i [ RF [s00 ac | | [ SENSE:INT] | ALIGN AUTO  [03:39:22 PM Dec 10,2019
|[Center Freq 2.402000000 GHz | Avg Type: Log-Pwr TCE[l73456|  Fregueney
PNO: Wide (o) Trig: Free Run TYPE| M WA
IFGain:Low  #Atten: 30 dB mET|P NNNNN
Auto Tune
Mkr2 2.401 349 GHz
Ref Offset 0.5 dB
10 dRidiv  Ref 20.50 dBm -13.14 dBm
Log 1
105 Center Freq(]
500 5 2.402000000 GHz
-9.50 ‘ B
198 Start Freq(|
295 2.400500000 GHz
-39.5
-19.5
e Stop Freqj|
' 2.403500000 GHz
-69.5
Center 2.402000 GHz Span 3.000 MHz] CF Step
| Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts) 300.000 kHz|
| N S S S 2155 N2 ] S O | Man
1| N f 2.402 006 GHz 7.31dBm
2| N f 2.401 349 GH 1314 dBl
3N T 2402821 Ghiz H271dBm Freq Offset
Z 0 Hz
6
7
8
9
10
11 <
IMSG STATUS
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Figure Channel 39:

ri Keysight Spectrum Analyzer - Swept SA (==
i [ RF [s0a ac | | [ SENSE:INT] | ALIGN AUTO  [03:52:08 PM Dec 10,2019 £
|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 2.440 349 GHz
10 dBidiv__ Ref 20.50 dBm -12.02 dBm
Log 1
1a.5 Center Freq|
0 500 2 3 2.441000000 GHz
-850 . ETION |
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 #/BW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts) 300.000 kHz
| -—— pute Man
2.441 003 GHz 7.99 dBm
2 N f 2.440 349 GHz -12.02 dBm
3[ N f 2.441 630 GHz 1217 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 [04:06:10 PMDec 10,2019 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 2.479 346 GHZ Auto Tune
10 dBidiv  Ref 20.50 dBm -11.86 dBm
Log 1
.5 Center Freq|
0.500 2 . 3 2.480000000 GHz
-9.50 ’ 11 35 dFmll
195 StartFreq|
28 2478500000 GHz
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Res BW 30 kHz #VBW 100 kHz Sweep (#Swp) 3.200 ms (1001 pts) 300.000 kHz
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4 | 0Hz
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11. Duty Cycle

11.1.  Test Setup

RF Cable

Ut 1

SMA
Connecter

11.2.  Uncertainty

+ 25msec

Spectrum
Analyzer
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11.3.  Test Result of Duty Cycle

Product : Bluetooth Speakerphone
Test Item : Duty Cycle
Test Mode Mode 1: Transmit - 1Mbps (GFSK)
ri Keysight Spectrum Analyzer - Swept SA = |
I RL | RF [s0a ac | [ | SENSE:INT] [ ALIGN AUTO  [01:21:57 PMDec 17,2019
[Center Freq 2.441000000 GHz | . Avg Type: Log-Pwr TCE[[23456 | reduency
PNO: Fast —»~ Trig: Free Run GE
IFGain:Low Atten: 10 dB DET|NNNNNN
AMKr1 3.000 ms Auto Tune
10dBidiv  Ref 0.00 dBm -0.04 dB
fLog
* Center Freq|
-100 2.441000000 GHz|
142
-20.0
~Z] StartFreq||
00 2.441000000 GHz
0o Stop Freq|
2.441000000 GHz
-50.0
CF Step
oo 1.000000 MHz
[Auto Man
SO0 R R o
Freq Offset
-80.0
0 Hz
-50.0
||.“.m\lI“uﬂl\lllm [ \J.IH'.”I"LM il _‘IJML.I.‘-IJJWd.ﬂhiﬂ[m di MJII”NI|.“.I\|.“|NJ|H
Center 2.441000000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 100.0 ms (1001 pts)
IMSG iJFile <PICTURE.PNG> saved [ sTatus

Time on of 100ms=3.000ms
Duty Cycle=3.000ms / 100ms= 0.03
Duty Cycle correction factor= 20 LOG 0.03= -30.458 dB

Duty Cycle correction factor -30.458 dB
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Product : Bluetooth Speakerphone
Test Item : Duty Cycle
Test Mode Mode 2: Transmit - 2Mbps (7/4DQPSK)
ri Keysight Spectrum Analyzer - Swept SA = |
I RL | RF [s0a ac | [ | SENSE:INT] [ ALIGN AUTO  [01:29:04 PMDec 17,2019
|Center Freq 2.440850000 GHz | Trig Delay-10.00ms  Avg Type: Log-Pwr TRACE[1 2345 6 Frequency
PNO: Fast —»= Trig: Video TVPE| WM
IFGain:Low Atten: 10 dB DET|NNNNNN
AMkr1 2.800 ms Auto Tune
10dBidiv  Ref 0.00 dBm 0.24 dB,
fLog
Center Freq|
-100 2.440850000 GHz|
1A2
-200 i TRIG LWL
StartFreq||

-300 2.440850000 GHz|

-400

Stop Freq||
2.440850000 GHz

-50.0

CF Step
1.000000 MHz|
Auto Man

600

-ran

Freq Offset

-50.0
OHz

800

i i o, o bt il ol

Center 2.440850000 GHz Span 0 Hz
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 100.0 ms (1001 pts)

IMSG [& STATUS

Time on of 100ms=2.800ms
Duty Cycle=2.800ms / 100ms= 0.028
Duty Cycle correction factor= 20 LOG 0.028= -31.057 dB

Duty Cycle correction factor -31.057 dB
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Product Bluetooth Speakerphone
Test Item Duty Cycle
Test Mode Mode 3: Transmit - 3Mbps (8DPSK)
Fﬁ Keysight Spectrum Analyzer - Swept SA =0 ==
| [ | RF 00 AC | [ | SENSE:INT] [ ALIGN AUTO 01:33:48 PM Dec 17, 2019
|Center Freq 2.440850000 GHz | Trig Delay-10.00ms  Avg Type: Log-Pwr TRACE|1 23456 Frequency
PNO: Fast —»— Trig: Video TYPEIW
IFGain:Low Atten: 10 dB DET|NNNNNN
AMkr1 3.000 ms AutoTune
10 dBidiv ~ Ref 0.00 dBm 0.04dB
fLog
Center Freq||
-100 2.440850000 GHz
142
200 W TRIG Ll

-300

-400

StartFreq
2.440850000 GHz

-500

600

Stop Freq
2.440850000 GHz|

=700

-800

800

o L & bl

#VBW 1.0 MHz

Al ||.||“MJ,I| .hIJLiwLmHM.‘.L

Center 2.440850000 GHz
Res BW 1.0 MHz

Sweep 100.0 ms (1001 pts)

ki DL

Span 0 Hz

CF Step
1.000000 MHz|

Auto Man

Freq Offset
OHz

[% STATUS

IMSG

Time on of 100ms=3.000ms
Duty Cycle=3.000ms / 100ms= 0.03
Duty Cycle correction factor= 20 LOG 0.03=-30.458 dB

Duty Cycle correction factor -30.458 dB

Page: 103 of 104



Report No.: 19C0095R-RFUSP01V00 > DE KRA

12. EMI Reduction Method During Compliance Testing

No modification was made during testing.
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