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Agilent Spactrum Anslyzer - Swept S4

R hF

Center Freq 2.441000000 GHz
IFGaincl ow

Ref Offset 12.22 dB
Ref 30.00 dBm

‘Center 2.441000000 GHz
Res BW 1.0 MHz

Agilent Spectrum Analyzer - Swept SA

Ref Offset 12.22 dB
Ref 30.00 dBm

‘Center 2.441000000 GHz
Res BW 510 kHz

FVBW 3.0 MHz

RL i
Center Freq 2.441000000 GHz
PHO: Fast ~-=

IFGaincl ow

#VBW 3.0 MHz

Trig Dalay 2000 ms  #Avg Typs: RMS

PHO: Fam ~w- 170 Vidae

#Arten: 40 6B

TrigDelay0.000s  $Avg Type: RMS
Trig o

Sweep

Sweep 10.13 ms (8000 pts)

31.60 5 (30000 pts)

Center Freq|
2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq|
2441000000 GHz,

CF Step
1.000000 MHz
Man

Auto

FreqOfset
0 Hz|

Span 0 Hz

-

Auto Tune|

Center Freq|
2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq|

2441000000 GHz|

CF Step
510,000 kHz|
Man

Auto

Freq Offset

Span 0 Hz

Ref Offset 12.22 dB
Ref 30.00 dBm

‘Center 2.441000000 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz

Sweep 10.13 ms {3000 pts)

Frequency

Center Freq|
2.441000000 GHz

StartFreq
2.441000000 GHz|

| |
Stop Freq|

Span 0 Hz
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Agilent Spectrum Anshyzer - Swept SA
T 5 3 TTET
Center Freg 2.441000000 GHz Trig Dalay0.000 5

PHO: Fam ~w- 170 Vidae
IFGaindlow  #Aften: 40 4B

#hvg Typa: RMS

Ref Offset 12.22
Ref 30.00 dBm

‘Center 2.441000000 GHz
Res BW 510 kHz

= oy 5TA!

FVBW 3.0 MHz

LK

! Frequency

Auto Tune|

Center Freq|
2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq|
2441000000 GHz

CF Step
610.000 kHz|

Auto Man

Freq Offset

Span 0 Hz

Sweep 31.60 5 (30000 pts)

2DH1 _Antl Hop

Agilent Spactrum Anslyzer - Swept S4

R hF 3

Center Freq 2.441000000 GHz
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IFGaincl ow

Trig Dalay 2000 ms  #Avg Typs: RMS
amt —e Trig: Video
#Aten: 40 dB

Ref Offset 12.22 dB
Ref 30.00 dBm

‘Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

Agilent Spectrum Ansiyzer - Swept Sh
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Center Freq 2.441000000 GHz

PRO: Fam
IFGainclow

Trig Delay0B00s  BAva Typa: RMS
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Ref Offset 12 B
Ref 30.00 dBm

|Center 2.441000000 GHz
Res BW 510 kHz #VBW 3.0 MHz

g TATUS

M 1

! Frequency

Auto Tune|

Center Freq|
2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq|
2441000000 GHz

CF Step
1.000000 MHz|

Auto Man

Freq Offset

Span 0 Hz

Sweep 10.13 ms {3000 pts)

M 1

Freguency

Auto Tune

Center Freq)|
2.441000000 GHz

StartFreq
2.441000000 GHz|

Span 0 Hz

Sweep 31.60 5 (30000 pts)

2DH3_Antl Hop
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Agilent Spactrum Anslyzer - Swept S4
R hF
Center Freq 2.441000000 GHz

Ref Offset 12.22
Ref 30.00 dBm

‘Center 2.441000000 GHz

Agilent Spactrum Anslyzer - Swept S4

R hF

Center Freq 2.441000000 GHz
PO

Ref Offset 12.22 dB
Ref 30.00 dBm

‘Center 2.441000000 GHz
Res BW 510 kHz

Trig Dalay 2000 ms  #Avg Typs: RMS

PHO: fam ~ee 110 Vidao
IFGaincl ow SAmen: 40 B

Res BW 1.0 MHz FVBW 3.0 MHz

o T
IFGaincl ow

#VBW 3.0 MHz

=

Auto Tune|

Center Freq|
2.441000000 GHz

StartFreq
2.441000000 GHz|

| m— |
Stop Freq|

2441000000 GHz|

CF Step
1.000000 MHz|

| ||ute Man

FreqOfset
0 Hz|

Span 0 Hz

10.13 ms (8000 pts)

BAvg Typa: RMS

=

Auto Tune|

Center Freq|
2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq|

2441000000 GHz|

CF Step
610.000 kHz|

Auto Man

Freq Offset

Span 0 Hz

Sweep 31.60 s (30000 pts)

Center Freq 2.441000000 GHz

Ref Offset 12.22
Ref 30.00 dBm

‘Center 2.441000000 GHz
Res BW 1.0 MHz

2DH5 Antl_Hop

PHO: Fast ~e= 1
IFGaincl ow SAmen: 40 B

#VBW 3.0 MHz

Swee|

Frequency

Center Freq|
2.441000000 GHz

StartFreq
2.441000000 GHz|

| |
Stop Freq|

Span 0 Hz
p 10.13 ms (3000 pts)
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Agilent Spactrum Anslyzer - Swept S4
X AL RF &
Center Freq 2.441000000 GHz

PHO: Fam ~w- 170 Vidae
IFGaindlow  #Aften: 40 4B

Ref Offset 12 B
Ref 30.00 dBm

‘Center 2.441000000 GHz
Res BW 510 kHz

FVBW 3.0 MHz

uso

Trig Dalay0.000 5

#hvg Typa: RMS

LK

Frequency
”1.
oET

Auto Tune|

Center Freq|
2441000000 GHz,

StartFreq
2441000000 GHz|

Stop Freq|
2441000000 GHz

CF Step
610.000 kHz|
Auto Man

Freq Offset

Span 0 Hz

Sweep 31.60 5 (30000 pts)

B ST

Right side:

DH1 Antl Hop

Agilent Spectrum Anshyzer - Swept SA
o AL R &
Center Freg 2.441000000 GHz T

PHO: Fast ~e= 1
IFGaincl ow

Ref Offset 12 B
Ref 30.00 dBm

‘Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

Agilent Spectrum Anstyzer - Swept Sh

e Rl F o

Center Freq 2.441000000 GHz
PHO: Fam ~= 1
IFGainclow

|Center 2.441000000 GHz

|Res BW 510 kHz #VBW 3.0 MHz

Dalay2000 s B Typa: RMS

01:13:33PM

. Frequency

Auto Tune|

Center Freq|
2441000000 GHz,

[

StartFreq
2441000000 GHz|
| |

Stop Freq|
2441000000 GHz

Span 0 Hz

Sweep 10.13 ms {3000 pts)

#hvg Type:

RMS

Auto Tune

Center Freq)|
2.441000000 GHz

StartFreq
2.441000000 GHz|

Span DHz.

Sweep 31.60 5 (30000 pts)
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DH3 Antl Hop

Agilent Spectrum Analyzer - Swept SA
0 L R = n
Center Freq 2.441000000 GHz I AR RO KT [T PR
PHO: Fam ~w- 170 Vidae

IFGaincl ow SAmen: 40 B

Ref Offset 12.22
Ref 30.00 dBm

‘Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

Agilent Spactrum Anslyzer - Swept S4

R hF

Center Freq 2.441000000 GHz
PO Fast

IFGaincl ow

TrigDaly0.000s  #Avg Typs: RMS
Trig: Vidao

Ref Offset 12.22 dB
Ref 30.00 dBm

‘Center 2.441000000 GHz

Res BW 510 kHz #VBW 3.0 MHz

10.13 ms (8000 pts)

Sweep 31.60 s (30000 pts)

=

Auto Tune|

Center Freq|
2.441000000 GHz

StartFreq
2.441000000 GHz|

| |
Stop Freq|

Span 0 Hz

=

Auto Tune|

Center Freq|
2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq|

2441000000 GHz|

CF Step
610.000 kHz|
Auto Man

Freq Offset

Span 0 Hz

DHS5 Antl Hop

Center Freq 2.441000000 GHz Trig Delay-2.000 ms  Fhvg Type: RMS
PHO: fam ~ee 110 Vidao
IFGaincl ow #Arten: 40 6B

Ref Offset 12.22
Ref 30.00 dBm

‘Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

Sweep 10.13 ms {3000 pts)

Frequency

Center Freq|
2.441000000 GHz

StartFreq
2.441000000 GHz|

| |
Stop Freq|

Span 0 Hz
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Agilent Spectrum Anshyzer - Swept SA
T 5 3 TTET
Center Freg 2.441000000 GHz Trig Dalay0.000 5

PHO: Fam ~w- 170 Vidae
IFGaindlow  #Aften: 40 4B

#hvg Typa: RMS

Ref Offset 12.22
Ref 30.00 dBm

‘Center 2.441000000 GHz
Res BW 510 kHz

= oy 5TA!

FVBW 3.0 MHz

M 1

! Frequency

Auto Tune|

Center Freq|
2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq|
2441000000 GHz

CF Step
610.000 kHz|

Auto Man

Freq Offset

Span 0 Hz

Sweep 31.60 5 (30000 pts)

2DH1 _Antl Hop

Agilent Spactrum Anslyzer - Swept S4

R hF 3

Center Freq 2.441000000 GHz
PO

IFGaincl ow

Trig Dalay 2000 ms  #Avg Typs: RMS
amt —e Trig: Video
#Aten: 40 dB

Ref Offset 12.22 dB
Ref 30.00 dBm

‘Center 2.441000000 GHz

Res BW 1.0 MHz #VBW 3.0 MHz

Agilent Spectrum Ansiyzer - Swept Sh
TH G 504
Center Freq 2.441000000 GHz

PRO: Fam
IFGainclow

Trig Delay0B00s  BAva Typa: RMS
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Ref Offset 12 B
Ref 30.00 dBm

|Center 2.441000000 GHz
Res BW 510 kHz #VBW 3.0 MHz

g TATUS

M 1

! Frequency

Auto Tune|

Center Freq|
2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq|
2441000000 GHz

CF Step
1.000000 MHz|

M Man

Freq Offset

Span 0 Hz

Sweep 10.13 ms {3000 pts)

M 1

Freguency

Auto Tune

Center Freq)|
2.441000000 GHz

StartFreq
2.441000000 GHz|

Span 0 Hz

Sweep 31.60 5 (30000 pts)

2DH3_Antl Hop
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Agilent Spactrum Anslyzer - Swept S4

R hF

Center Freq 2.441000000 GHz
IFGaincl ow

Ref Offset 12.22 dB
Ref 30.00 dBm

‘Center 2.441000000 GHz
Res BW 1.0 MHz

Agilent Spectrum Analyzer - Swept SA

Ref Offset 12.22 dB
Ref 30.00 dBm

‘Center 2.441000000 GHz
Res BW 510 kHz

PHO: Fam ~w- 170 Vidae

FVBW 3.0 MHz

RL i
Center Freq 2.441000000 GHz
PHO: Fam ~= |

IFGaincl ow

#VBW 3.0 MHz

Trig Dalay 2000 ms  #Avg Typs: RMS u Frequency

#Anten: 40 4B
Auto Tune|

Center Freq|
2.441000000 GHz

StartFreq
2.441000000 GHz|

| m— |
Stop Freq|

2441000000 GHz|

CF Step
1.000000 MHz
Man

Auto

FreqOfset
0 Hz|

Span 0 Hz
Sweep 10.13 ms (800D pts)

S

Auto Tune|

Center Freq|
2.441000000 GHz

StartFreq
2.441000000 GHz|

Stop Freq|

2441000000 GHz|

CF Step
510,000 kHz|
Man

Auto

Freq Offset

Span 0 Hz

Sweep 31.60 s (30000 pts)

Ref Offset 12.22 dB
Ref 30.00 dBm

‘Center 2.441000000 GHz
Res BW 1.0 MHz

Frequency

Center Freq|
2.441000000 GHz

StartFreq
2.441000000 GHz|

| |
Stop Freq|

Span 0 Hz

#VBW 3.0 MHz Sweep 10.13 ms (8000 pts)
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Agilent Spactrum Anslyzer - Swept S4
X AL RF &
Center Freq 2.441000000 GHz

IFGaincl ow

Ref Offset 12.22 dB
Ref 30.00 dBm

‘Center 2.441000000 GHz
Res BW 510 kHz FVBW 3.0 MHz

uso

PHO: Fam ~w- 170 Vidae

Trig Dalay0.000 5

HArten: 40 0B

#hvg Typa: RMS

M 1

Auto

Span 0 Hz

Sweep 31.60 5 (30000 pts)

- Frequency

Center Freq|
2441000000 GHz,

2.441000000 GHz|

2441000000 GHz|

Auto Tune|

StartFreq

Stop Freq|

CF Step
510,000 kHz|
Man

Freq Offset
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9. Band Edge Compliance (Conducted Method)

9.1. Block diagram of test setup

Same as section 4.1

9.2. Limit

All restriction band should comply with 15.209, other emission should be at least 20dB below the

fundamental.

9.3. Testresult

Mode Freq. (MHz) Verdict
Hopping off 2402 Pass
GFSK Hopping off 2480 Pass
Hopping on Pass
Hopping off 2402 Pass
/4-DQPSK Hopping off 2480 Pass
Hopping on Pass

9.4. Original test data

Left side:

Agilent Spectrum Analyzer - Swept SA
L R

Center Fre 2.35250000 GHz #hva Type: RMS
PO Fast

DH5 Antl Low 2402

C03-28PM Tan 22, 222
RACE

. Trig:Frae Run AvglHold:= 11 TYFE
#Asten: 30 dB DeT

Ref Offset 12.4 48
v Ref 20,00 dBm

Stop 240500 GHz
Sweep 10.07 ms (1001 pts)

-2 | E
Sowo-almew = g

TH FUNCTIO Eon

i
]

Frequency

Center Freq|
2.352600000 GHz

DH5_Antl_High 2480
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Agilent Spectrum Analyzer - Swept SA

. ' #hvg Typa: RMS
Center Freq 2.510000000 |:|n B 1 res Rn ”:;'T:;m
IFGaincl ow #Arten: 30 dB

Ref Offset 12.36 dB
Ref 20,00 dBm

.3
oo ipb i el A AR

[Start 247000 GHz Stop 2.55000 GHz
#VBW 300 kHz Sweep 7.667 ms (1001 pts)

Frequency

Auto

2510000000 GHz|
[

2470000000 GHz|

2550000000 GHz|

Center Freq|

StartFreq

Stop Freq|

CF Step
8000000 MHz|
Man

Freq Offset

DH5 Antl Low Hop 2402

Agilent Spactrum Anslyzer - Swept S4

B L : 4
5 #hvg Typa: RMS

Center Freq 2.352500000 |-|n N 1 g Fra Run e

[FGainlow ~ #Atten; 30 4B

Ref Offset 1235 dB
Ref 20,00 dBm

[Start 2.30000 GHz Stop 240500 GHz
#VBW 300 kHz Sweep 10.07 ms (1001 pts)

M| FUNCTION WIDTH

Frequency

2352600000 GHz

Center Freq|

#hvg Typa: RMS
Center Freq 2.510000000 |- I ”:;'T:;m

[FGainlow ~ #Atten; 30 4B

Ref Offset 12.36 dB
Ref 20,00 dBm

[Start 247000 GHz Stop 2.55000 GHz
#VBW 300 kHz Sweep 7.667 ms (1001 pts)

Frequency

25

Auto

s [/

2470000000 GHz|

2550000000 GHz|

Center Freq|
10000000 GHz,

StartFreq

Stop Freq|

CF Step
8000000 MHz|
Man

Freq Offset

2DH5_Antl _Low_2402

Page 46 of 123



Dongguan Dongdian Testing Service Co., Ltd.

Report No.:DDT-R21112210-2E03

Agilent Spectrum Analyzer - Swept SA

Center Freq 2.352500000 GHz #hva Type: RMS

Ref Offset 12.4 48
Ref 20,00 dBm

[Start 2.30000 GHz

PNO: Fast L, 108:Free Run AvglHold>11
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Stop 240500 GHz
#VBW 300 kHz Sweep 10.07 ms (1001 pts)

Frequency

Center Freq|
2.352600000 GHz

StartFreq
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Stop Freq|
2405000000 GHz,
e

CF Step
10.500000 MHz|

Auto Man

Freq Offset

[ ematue

Agilent Spectrum Analyzer - Swept SA
X AL R

Center Freq 2.510000000 GHz
PR

Ref Offset 12.36 dB
Ref 20,00 dBm
A

[Start 247000 GHz

2DH5 Antl High 2480

#hva Type: RMS
1Fam L, 108:FreeRun AvglHold>11
IFGaincl aw SAten: 30 B

Stop 2.55000 GHz
#VBW 300 kHz Sweep 7.667 ms (1001 pts)

Frequency

Center Freq|
2510000000 GHz

StartFreq
‘2.4T0000000 GHz|

Stop Freq|

M| FUNCTION WIDTH F

[ ematue

Center Freq 2.352500000 GHz
PR

Ref Offset 1
Ref 20.00

[Start 2.30000 GHz

2DH5 Antl Low Hop 2402

#hva Type: RMS
1Fam L, 108:FreeRun AvglHold>11
IFGaincl aw SAten: 30 B

Stop 240500 GHz
#VBW 300 kHz Sweep 10.07 ms (1001 pts)

Frequency

Center Freq|
2.352600000 GHz

[

StartFreq
2.300000000 GHz,
|

Stop Freq|
2405000000 GHz,
e

CF Step
10.500000 MHz|

2
3
4
5
B
T
B
8
10
1"

Auto Man

Freq Offset

]
]

[ ematue

2DH5_Antl_High_Hop_2480
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Agilent Spactrum Anslyzer - Swept S4

R hF ;

Center Freq 2.510000000 GHz
PO Fast

. Trig:Frae Run
IFGaincl aw

HArten: 30 0B

Ref Offset 12.36 dB
Ref 20,00 dBm

Start 247000 GHz
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Frequency
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| FEE——
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CF Step
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Right side:

Agilent Spectrum Analyzer - Swept SA
L R

Center Fre 2.352500000 GHz -
PHO: Fast Ly 1Fg:FraeRun
| HArten: 30 0B

Ref Offset 12.4 48
Ref 20,00 dBm

o4

| ISR SESTSEY NNV S W SR PRI W SR ae

Start 2.30000 GHz
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DH5 Antl Low 2402

#hvg Typa: RMS

AvglHold:>11

Stop 240500 GHz

3

PRRTTUNCRL W SN |

Frequency

Center Freq|
2.352600000 GHz

Sweep 10.07 ms (1001 pts)

FUNCTION WIDTH

L

[ ematue

DH5_Antl_High 2480
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Agilent Spectrum Analyzer - Swept SA

. ' #hvg Typa: RMS
Center Freq 2.510000000 |:|n B 1 res Rn ”:;'T:;m
IFGaincl ow #Arten: 30 dB

Ref Offset 12.36 dB
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vt Y
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00GHz| 495
2032GHz| 46619

Frequency
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StartFreq
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|
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Auto Man

Freq Offset

DH5 Antl Low Hop 2402

Agilent Spactrum Anslyzer - Swept S4
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Ref Offset 1235 dB
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]

st oo et o b AT Al el cbpelslbd

[Start 2.30000 GHz Stop 240500 GHz
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Frequency

Center Freq|
2.352600000 GHz

#hvg Typa: RMS
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Ref Offset 12.36 dB
Ref 20,00 dBm

.4
A S i A et

[Start 247000 GHz Stop 2.55000 GHz
#VBW 300 kHz Sweep 7.667 ms (1001 pts)

Frequency

Center Freq|
2510000000 GHz

StartFreq
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|
Stop Freq|

2550000000 GHz|

CF Step
B.000000 MHz|

Auto Man

Freq Offset

s [/
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Agilent Spectrum Analyzer - Swept SA
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Center Freq 2.352500000 |:|n B 1 res Rn ”:;'T:;m
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Frequency
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Stop Freq|
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e

CF Step
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2DH5 Antl High 2480

#hvg Typa: RMS
Center Freq 2.510000000 |-|n T ”:;'T:;m

[FGainlow ~ #Atten; 30 4B

Ref Offset 12.36 dB
Ref 20,00 dBm

[Start 247000 GHz Stop 2.55000 GHz
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FUNCTION WADTH F

00 GHz|
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Frequency

Center Freq|
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s [/
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[Start 2.30000 GHz Stop 240500 GHz
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Frequency

Center Freq|
2.352600000 GHz

[

StartFreq
2.300000000 GHz,
|

Stop Freq|
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e

CF Step
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2
3
4
5
B
T
B
8
10
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Auto Man

Freq Offset

[ ematue

]
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Agilent Spactrum Anslyzer - Swept S4
R hF .
Center Freq 2.510000000 GHz -
PNO: Fast L, 108:Free Run
IFGaincl ow HArten: 30 0B

Ref Offset 12.36 dB
Ref 20.00 dBm

[Start 247000 GHz

#hvg Typa: RMS
AvglHold:>11

PP

Stop 2.55000 GHz
Sweep 7.667 ms (1001 pts)

Auto

FUNCTION

FUNCTION WIDTH FUNCTIORVALLE

Tpemans

Center Freq|
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2470000000 GHz|
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Frequency

StartFreq
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CF Step
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10.Radiated Emission

10.1.Block diagram of test setup

In 3 m Anechoic Chamber, test setup diagram for 9 kHz —ESO MHz:

——

3m

Semi-anechoic Chamber

A

1m

EUT and
Support System

1.5m(L)*1.0m(W)*0.8m(H) —™

Turntable

EMI Test Receiver

PC System

In 3 m Anechoic Chamber, test setup diagram for 30 MHz - 1 GHz:

]
—

3m

Semi-anechoic Chamber

ANTENNA ELEVATION VARIES FROM 1 TO 4 METERS

>

EUT and
Support System

1.5m(L)*1.0m(W)*0.8m(H)

Turntable

EMI Test Receiver

PC System
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In 3 m Anechoic Chamber, test setup diagram for frequency above 1 GHz:

—
)

%

Semi-anechoic Chamber

ANTENNA ELEVATION VARIES FROM 1 TO 4 METERS

3m |
>
EUT and
Support System
1.5m(L)*1.0m(W)*1.5m(H) —» | |
Turntable
— —
Pre-Amplifier EMI Test Receiver PC System —

Note: For harmonic emissions test an appropriate high pass filter was inserted in the input port of

AMP.
10.2.Limit

(1) FCC 15.205 Restricted frequency band

MHz MHz MHz GHz

0.090-0.110 16.42-16.423 399.9-410 4.5-5.15
10.495-0.505 16.69475-16.69525 608-614 5.35-5.46
2.1735-2.1905 16.80425-16.80475 960-1240 7.25-7.75
4,125-4.128 25.5-25.67 1300-1427 8.025-8.5
4.17728&4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.2072&4.20775 73-74.6 1645.5-1646.5 9.3-9.5
6.215-6.218 74.8-75.2 1660-1710 10.6-12.7
6.26775-6.26825 108-121.94 1718.8-1722.2 13.25-13.4
6.31175-6.31225 123-138 2200-2300 14.47-14.5
8.291-8.294 149.9-150.05 2310-2390 15.35-16.2
8.362-8.366 156.52475-156.52525 2483.5-2500 17.7-21.4
8.37625-8.38675 156.7-156.9 2690-2900 22.01-23.12
8.41425-8.41475 162.0125-167.17 3260-3267 23.6-24.0
12.29-12.293 167.72-173.2 3332-3339 31.2-31.8
12.51975-12.52025 240-285 3345.8-3358 36.43-36.5
12.57675-12.57725 322-335.4 3600-4400 ®
13.36-13.41

1yntil February 1, 1999, this restricted band shall be 0.490-0.510 MHz.

2Above 38.6
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RSS-Gen section 8.10 Restricted frequency bands*

MHz MHz MHz GHz
0.090-0.110 12.51975-12.52025 240-285 3544
0.495-0.505 12.57675-12.57725 322-335.4 4.5-5.15
2.1735-2.1905 13.36-13.41 399.9-410 5.35-5.46
3.020-3.026 16.42-16.423 608-614 7.25-7.75
4,125-4.128 16.69475-16.69525 960-1427 8.025-8.5
4.1772&84.17775 16.80425-16.80475 1435-1626.5 9.0-9.2
4.2072&4.20775 25.5-25.67 1645.5-1646.5 9.3-9.5
5.677-5.683 37.5-38.25 1660-1710 10.6-12.7
6.215-6.218 73-74.6 1718.8-1722.2 13.25-13.4
6.26775-6.26825 74.8-75.2 2200-2300 14.47-14.5
6.31175-6.31225 108-138 2310-2390 15.35-16.2
8.291-8.294 149.9-150.05 2483.5-2500 17.7-21.4
8.362-8.366 156.52475-156.52525 2655-2900 22.01-23.12
8.37625-8.38675 156.7-156.9 3260-3267 23.6-24.0
8.41425-8.41475 162.0125-167.17 3332-3339 31.2-31.8
12.29-12.293 167.72-173.2 3345.8-3358 36.43-36.5
Above 38.6

* Certain frequency bands listed in table 7 and in bands above 38.6 GHz are designated for
licence-exempt applications. These frequency bands and the requirements that apply to
related devices are set out in the 200 and 300 series of RSSs.

(2) FCC 15.209 Limit & RSS-Gen section 8.9 Limit

FREQUENCY DISTANCE FIELD STRENGTHS LIMIT
MHz Meters uV/m dB(uV)/m
0.009 ~ 0.490 300 2400/F(kHz) 67.6-20log(F)
0.490 ~ 1.705 30 24000/F(kHz) 87.6-20log(F)
1.705 ~ 30.0 30 30 29.54
30 ~ 88 3 100 40.0
88 ~ 216 3 150 43.5
216 ~ 960 3 200 46.0
960 ~ 1000 3 500 54.0
74.0 dB(uV)/m (Peak
. 1000 3 54.0 dB(p(\l/l)/r)n (Afverag)e)

Note: (1) The emission limits shown in the above table are based on measurements employing a
CISPR QP detector except for the frequency bands 9 - 90 kHz, 110 - 490 kHz and above 1000
MHz, radiated emissions limits in these three bands are based on measurements employing an
average detector.

(2) At frequencies below 30 MHz, measurement may be performed at a distance closer
than that specified, and the limit at closer measurement distance can be extrapolated by below
formula:

Limitam(dBuV/m)= Limitzom(dBuV/m) + 40Log(30m/3m)

(3) Limit for this EUT
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The emissions appearing within 15.205 restricted frequency bands shall not exceed the limits
shown in 15.209, and the emissions appearing within RSS-Gen section 8.10 Restricted
frequency bands shall not exceed the limits shown in RSS-Gen section 8.9, all the other
emissions shall be at least 20 dB below the fundamental emissions or comply with 15.209 limits
and RSS-Gen section 8.9 limits.

10.3.Test Procedure

(1) EUT was placed on a non-metallic table, 80 cm above the ground plane inside a
semi-anechoic chamber for below 1G and 150 cm above the ground plane inside a
fully-anechoic chamber for above 1G.

(2) Test antenna was located 3 m from the EUT on an adjustable mast, and the antenna used as

below table.
Test frequency range Test antenna used Test antenna distance
9 kHz - 30 MHz Active Loop antenna 3m
30 MHz - 1 GHz Trilog Broadband Antenna 3m
1 GHz - 18 GHz Double Ridged Horn Antenna 3m
(1 GHz - 18 GH2)
18 GHz - 40 GHz Horn Antenna Im
(18 GHz - 40 GHz)

According ANSI C63.10:2013 clause 6.4.4.2 and 6,5.3, for measurements below 30 MHz, the
loop antenna was positioned with its plane vertical from the EUT and rotated about its vertical
axis for maximum response at each azimuth position around the EUT. And the loop antenna also
is positioned with its plane horizontal at the specified distance from the EUT. The center of the
loop is 1 m above the ground. For measurement above 30 MHz, the trilog Broadband Antenna or
Horn Antenna was located 3 m from EUT, Measurements were made with the antenna
positioned in both the horizontal and vertical planes of Polarization, and the measurement
antenna was varied from 1 m to 4 m. in height above the reference ground plane to obtain the
maximum signal strength.

(3) Below pre-scan procedure was first performed in order to find prominent frequency spectrum
radiated emissions from 9 kHz to 25 GHz:

(a) Scanning the peak frequency spectrum with the antenna specified in step (3), and the
EUT was rotated 360 degree, the antenna height was varied from 1 m to 4 m (Except loop
antenna, it's fixed 1 m above ground.)

(b) Change work frequency or channel of device if practicable.

(c) Change modulation type of device if practicable.

(d) Change power supply range from 85% to 115% of the rated supply voltage

(e) Rotated EUT though three orthogonal axes to determine the attitude of EUT arrangement
produces highest emissions.

Spectrum frequency from 9 kHz to 25 GHz (tenth harmonic of fundamental frequency) was
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investigated, and no any obvious emission were detected from 18 GHz to 25 GHz, so below
final test was performed with frequency range from 9 kHz to 18 GHz.

(4) For final emissions measurements at each frequency of interest, the EUT was rotated and the
antenna height was varied between 1 m and 4 m in order to maximize the emission.
Measurements in both horizontal and vertical polarities were made and the data was recorded.
In order to find the maximum emission, the relative positions of equipment and all of the
interface cables were changed according to ANSI C63.10:2013 on Radiated Emission test.

(5) The emissions from 9 kHz to 1 GHz were measured based on CISPR QP detector except for
the frequency bands 9 - 90 kHz, 110 - 490 kHz, for emissions from 9 kHz - 90 kHz,110 kHz -
490 kHz and above 1 GHz were measured based on average detector, for emissions above 1
GHz, peak emissions also be measured and need comply with Peak limit.

(6) The emissions from 9 kHz to 1 GHz, QP or average values were measured with EMI receiver
with below RBW.

Frequency band RBW

9 kHz - 150 kHz 200 Hz
150 kHz - 30 MHz 9 kHz

30 MHz - 1 GHz 120 kHz

(7) For emissions above 1GHz, both Peak and Average level were measured with Spectrum
Analyzer, and the RBW is set at 1 MHz, VBW is set at 3 MHz for Peak measure; According
ANSI C63.10:2013 clause 4.1.4.2.2 procedure for average measure.

(8) X axis, Y axis, Z axis are tested, and worse setup X axis is reported.
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10.4.Test result

Pass. (See below detailed test result)

All the emissions except fundamental emission from 9 kHz to 25 GHz were comply with 15.209
limits and RSS-Gen section 8.9 limits.
Notel: According exploratory test, the emission levels are 20 dB below the limit detected from 9

kHz to 30 MHz and 18 GHz to 25 GHz, so the final test was performed with frequency range from
30 MHz to 18 GHz and recorded in below.

Note2: 30 MHz ~ 25 GHz: (Scan with all side GFSK, n/4-DQPSK, the worst case is Left side
n/4-DQPSK Mode)

Note3: For emissions below 1 GHz, according exploratory explorer test, when change Tx mode
and channel, have no distinct influence on emissions level, so for emissions below 1 GHz, the
final test was only performed with EUT working in Left side n/4-DQPSK, Tx 2441 MHz mode.
Note4: For emissions above 1 GHz. If peak results comply with AV limit, AV Result is deemed to

comply with AV limit.
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Radiated Emission test (below 1 GHz)

R-4-E-009 Radiated Emission Test Result

D:\2021 report data\Q21112210-2E\FCC BELOW

LESESIU S R Tl e 1G\L\FCC BELOW 1G_00009.EMI
Test Date 1 2022-01-25 Tested By : James Gan
EUT : BLUETOOTH HEADSET Model Number : QUANTUM TWS
R : Battery Test Mode : Tx Mode
Supply
Condition : Temp:24.5°,Humi:55%,Press:100.1kPa Antenna/Distance : VLUB 9163 3#/3m/Vertical
Memo : SRD
a0 Level {(dBuvW/m})
0.0
&0.0
FCC PART15 O RE
50.0 Ir
|
40.0 |
30.0 i
20.0
10.0
0
30 50 100 200 500 1000
Frequency (MHz)
ltem Fre Read Antenna | Cable Result Limit Over Detector Polarization
q- Level Factor Loss Level Line Limit
(Mark) | (MHz) | (dBuv) (dB/m) dB (dBuv/m) | (dBuv/m) (dB)
1 52.03 6.40 12.30 3.68 22.38 40.00 -17.62 QP Vertical
2 100.93 11.53 11.59 3.98 27.11 43.50 -16.39 QP Vertical
3 195.14 2.94 11.71 4.43 19.08 43.50 -24.42 QP Vertical
4 379.91 3.07 14.90 5.08 23.06 46.00 -22.94 QP Vertical
5 593.05 3.73 19.02 5.72 28.47 46.00 -17.53 QP Vertical
6 945.44 4.14 22.20 6.56 32.90 46.00 -13.10 QP Vertical
Note:

1. Result Level = Read Level + Antenna Factor + Cable loss.
2. If Peak Result complies with QP limit, QP Result is deemed to comply with QP limit.

3. Test setup: RBW: 120 kHz, VBW: 300 kHz, Sweep time: auto
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TR-4-E-009 Radiated Emission Test Result

D:\2021 report data\Q21112210-2E\FCC BELOW

USRS R fe G e 1G\L\FCC BELOW 1G_00010.EMI
Test Date 1 2022-01-25 Tested By : James Gan
EUT : BLUETOOTH HEADSET Model Number : QUANTUM TWS
RO : Battery Test Mode : Tx Mode
Supply
Condition : Temp:24.5°,Humi:55%,Press:100.1kPa Antenna/Distance : VLUB 9163 3#/3m/Horizontal
Memo : SRD
30 Level (dBuvwim)
70.0
60.0
FCC PART1E5 C RE
50.0 :
I
40.0 |
30.0 o
20.0
10.0
0
30 50 100 200 500 1000
Frequency (MHz)
ltem Fre Read Antenna | Cable Result Limit Over Detector Polarization
a. Level Factor Loss Level Line Limit
(Mark) | (MHZ) | (@Buv) (dB/m) dB (dBpv/m) | (d@Buv/m) (dB)
1 43.05 2.25 14.43 3.60 20.28 40.00 -19.72 QP Horizontal
2 100.93 5.13 11.59 3.98 20.71 43.50 -22.79 QP Horizontal
3 198.59 2.18 11.96 4.44 18.58 43.50 -24.92 QP Horizontal
4 413.27 2.59 15.87 5.19 23.65 46.00 -22.35 QP Horizontal
5 645.12 4.40 19.10 5.85 29.35 46.00 -16.65 QP Horizontal
6 916.07 3.35 22.40 6.51 32.26 46.00 -13.74 QP Horizontal
Note:

1. Result Level = Read Level + Antenna Factor + Cable loss.
2. If Peak Result complies with QP limit, QP Result is deemed to comply with QP limit.

3. Test setup: RBW: 120 kHz, VBW: 300 kHz, Sweep time: auto
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TR-4-E-009 Radiated Emission Test Result

D:\2021 report data\Q21112210-2E\FCC ABOVE

1 e B R uBE  R 1G\R\FCC ABOVE 1G_00017.EMI
Test Date : 2022-01-04 Tested By : Kennys Zhang
EUT : BLUETOOTH HEADSET Model Number : QUANTUM TWS
R : Battery Test Mode : Tx Mode
Supply
- . . 2021 BBHA 9120D 3#
. . o . 0, . .
Condition : Temp:24.5°,Humi:55%,Press:100.1kPa Antenna/Distance : NEW/3m/HORIZONTAL
Memo : 2DH5 2402
110 Level (dBuvwim)
4
Q6.3
B82.5
FCC PART1S C PK
68.8
55.0 FCC PART15 C AV
e | 5 G 7
41.3 I = ol gt s e M Lkbero i et e st
27.5
13.8
0
1000 16040. 2200, 2800, 3400. 0000
Frequency (MHz)
Item Freq. Read | Antenna | Cable | PRM Result Limit Over | Detector | Polarization
Level Factor Loss | Factor Level Line Limit
(Mark) | (MHz) | @Bpv) (dB/m) dB (dB) | (@Bpvim) | (@Buvim) | (@B)
1 1339.00 | 51.07 25.43 2.68 38.41 40.77 74.00 -33.23 Peak HORIZONTAL
2 1600.00 | 50.44 25.66 2.96 38.80 40.27 74.00 -33.73 Peak HORIZONTAL
3 1981.00 | 50.31 26.65 3.38 39.37 40.96 74.00 -33.04 Peak HORIZONTAL
4 2401.00 | 109.98 27.42 3.74 39.60 101.54 74.00 27.54 Peak HORIZONTAL
5 3106.00 | 50.45 29.48 4.30 39.93 44.30 74.00 -29.70 Peak HORIZONTAL
6 3574.00 | 50.51 29.65 4.59 40.07 44.67 74.00 -29.33 Peak HORIZONTAL
7 3973.00 | 49.73 31.01 4.83 40.19 45.38 74.00 -28.62 Peak HORIZONTAL
Note:

1. Result Level = Read Level + Antenna Factor + Cable loss - PRM Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
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TR-4-E-009 Radiated Emission Test Result

D:\2021 report data\Q21112210-2E\FCC ABOVE
1G\R\FCC ABOVE 1G_00018.EMI

Tested By

Test Site
Test Date

EUT

Power
Supply
Condition

Memo

: Battery

: DDT 3m Chamber 3#

1 2022-01-04

: 2DH5 2402

Level (dBuZWim)

: BLUETOOTH HEADSET

Model Number

Test Mode

: Temp:24.5°,Humi:55%,Press:100.1kPa Antenna/Distance :

: Kennys Zhang

: QUANTUM TWS

: Tx Mode

2021 BBHA 9120D 3#
NEW/3m/VERTICAL

110
2
96.3
82.5
FCC PART1S C PK
68.8
55.0 FCC PART15 C AV
- 5 G5 T
413 1 S - z B T e e s LS S L e
27.5
13.8
0
1000 1600, 2200, 2800, 3400, AQ00
Frequency (MHz)
Item Freq. Read | Antenna | Cable | PRM Result Limit Over | Detector | Polarization
Level Factor Loss | Factor Level Line Limit
(Mark) | (MHz) | (dBpv) (dB/m) dB (dB) | (@Bpv/m) | (@Bupv/m) | (dB)
1 1063.00 | 51.12 25.49 2.38 37.99 40.99 74.00 -33.01 Peak VERTICAL
2 1633.00 | 50.26 25.75 3.00 38.85 40.16 74.00 -33.84 Peak VERTICAL
3 2401.00 | 106.62 27.42 3.74 39.60 98.18 74.00 24.18 Peak VERTICAL
4 2788.00 | 50.00 28.69 4.06 39.79 42.96 74.00 -31.04 Peak VERTICAL
5 3175.00 | 50.39 29.47 4.35 39.95 44.25 74.00 -29.75 Peak VERTICAL
6 3595.00 | 50.89 29.72 4.60 40.08 45.13 74.00 -28.87 Peak VERTICAL
7 3958.00 | 49.52 30.96 4.82 40.19 45.11 74.00 -28.89 Peak VERTICAL
Note:

1. Result Level = Read Level + Antenna Factor + Cable loss - PRM Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
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TR-4-E-009 Radiated Emission Test Result

D:\2021 report data\Q21112210-2E\FCC ABOVE

TestSite : DDT 3m Chamber 3% 1G\R\FCC ABOVE 1G_00019.EMI
Test Date 1 2022-01-04 Tested By : Kennys Zhang
EUT : BLUETOOTH HEADSET Model Number : QUANTUM TWS
RO : Battery Test Mode : TX Mode
Supply
. . . 2021 BBHA 9120D 3#
. . o . 0, . .
Condition : Temp:24.5°,Humi:55%,Press:100.1kPa Antenna/Distance : NEW/3m/HORIZONTAL
Memo : 2DH5 2441
110 Level (dBuZWim)
4
96.3
82.5
FCC PART1S C PK
68.8
55.0 FCC PART15 C AN
=
32 - _ 7
41.3 1 - WH ; -
27.5
13.8
0
1000 1600, 2200, 2800, 3400, AQ00
Frequency (MHz)
Item Freq. Read | Antenna | Cable | PRM Result Limit Over | Detector | Polarization
Level Factor Loss | Factor Level Line Limit
(Mark) (MHz) (dBuv) (dB/m) dB (dB) (dBuv/m) | (dBuV/m) (dB)
1 1177.00 | 48.28 25.46 2.50 38.17 38.08 74.00 -35.92 Peak HORIZONTAL
2 1594.00 | 49.29 25.64 2.96 38.79 39.10 74.00 -34.90 Peak HORIZONTAL
3 2392.00 | 53.45 27.41 3.73 39.60 44.99 74.00 -29.01 Peak HORIZONTAL
4 2443.00 | 110.58 27.50 3.77 39.62 102.23 74.00 28.23 Peak HORIZONTAL
5 2932.00 | 47.39 29.24 4.18 39.87 40.95 74.00 -33.05 Peak HORIZONTAL
6 3355.00 | 47.59 29.43 4.46 40.01 41.47 74.00 -32.53 Peak HORIZONTAL
7 3940.00 | 46.74 30.90 4.81 40.18 42.27 74.00 -31.73 Peak HORIZONTAL
Note:

1. Result Level = Read Level + Antenna Factor + Cable loss - PRM Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.

Page 62 of 123




Dongguan Dongdian Testing Service Co., Ltd.

Report No.:DDT-R21112210-2E03

TR-4-E-009 Radiated Emission Test Result

D:\2021 report data\Q21112210-2E\FCC ABOVE

Test Site
Test Date

EUT

Power
Supply
Condition

Memo

: Battery

: DDT 3m Chamber 3#

1 2022-01-04

: 2DH5 2441

Level (dBuZWim)

: BLUETOOTH HEADSET

1G\R\FCC ABOVE 1G_00020.EMI

Tested By

Model Number

Test Mode

: Temp:24.5°,Humi:55%,Press:100.1kPa Antenna/Distance :

: Kennys Zhang

: Tx Mode
2021 BBHA 9120D 3#

: QUANTUM TWS

NEW/3m/VERTICAL

110
96.3 +
82.5
FCC PART1S C PK
68.8
55.0 _ FCC PART15 C AV
2 1 5 65 7
41.3 ! J Pkt
e e,
27.5
13.8
0
1000 1600. 2200, 2800, 3400, A0
Frequency (MHz)
Item Freq. Read | Antenna | Cable | PRM Result Limit Over | Detector | Polarization
Level Factor Loss | Factor Level Line Limit
(Mark) | (MHz) | (dBpv) (dB/m) dB (dB) | (@Bpv/m) | (@Bupv/m) | (dB)
1 1597.00 | 51.70 25.65 2.96 38.80 41.52 74.00 -32.48 Peak VERTICAL
2 1894.00 | 54.10 26.42 3.28 39.24 44,56 74.00 -29.44 Peak VERTICAL
3 2398.00 | 56.73 27.42 3.73 39.60 48.28 74.00 -25.72 Peak VERTICAL
4 2440.00 | 104.09 27.49 3.77 39.62 95.74 74.00 21.74 Peak VERTICAL
5 2866.00 | 49.73 28.99 4.13 39.83 43.02 74.00 -30.98 Peak VERTICAL
6 3736.00 | 47.94 30.20 4.69 40.12 42.71 74.00 -31.29 Peak VERTICAL
7 3943.00 | 46.75 30.91 4.82 40.18 42.29 74.00 -31.71 Peak VERTICAL
Note:

1. Result Level = Read Level + Antenna Factor + Cable loss - PRM Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
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TR-4-E-009 Radiated Emission Test Result

D:\2021 report data\Q21112210-2E\FCC ABOVE

USRS R P R UG LU 1G\R\FCC ABOVE 1G_00021.EMI
Test Date 1 2022-01-04 Tested By : Kennys Zhang
EUT : BLUETOOTH HEADSET Model Number : QUANTUM TWS
RO : Battery Test Mode : TX Mode
Supply
. . . 2021 BBHA 9120D 3#
. . o . 0, . .
Condition : Temp:24.5°,Humi:55%,Press:100.1kPa Antenna/Distance : NEW/3m/HORIZONTAL
Memo : 2DH5 2480
110 Level (dBuZWim)
4
96.3
82.5
FCC PART1S C PK
68.8
55.0 - FCC PART15 C AV
> 3
5 5 T
41.3 i | —1— __.LI__ Ry R e T e
27.5
13.8
0
1000 1600, 2200, 2800, 3400, AQ00
Frequency (MHz)
Item Freq. Read | Antenna | Cable | PRM Result Limit Over | Detector | Polarization
Level Factor Loss | Factor Level Line Limit
(Mark) | (MHz) | (dBpv) (dB/m) dB (dB) | @Bpv/im) | (@Bpvim) | (dB)
1 1339.00 | 48.48 25.43 2.68 38.41 38.19 74.00 -35.81 Peak HORIZONTAL
2 1891.00 | 55.03 26.42 3.28 39.24 45.50 74.00 -28.51 Peak HORIZONTAL
3 2389.00 | 57.17 27.40 3.73 39.59 48.70 74.00 -25.30 Peak HORIZONTAL
4 2482.00 | 109.92 27.57 3.80 39.64 101.65 74.00 27.65 Peak HORIZONTAL
5 2833.00 | 48.02 28.87 4.10 39.82 41.17 74.00 -32.83 Peak HORIZONTAL
6 3232.00 | 47.76 29.45 4.38 39.97 41.62 74.00 -32.38 Peak HORIZONTAL
7 3880.00 | 46.77 30.69 4.78 40.16 42.07 74.00 -31.93 Peak HORIZONTAL
Note:

1. Result Level = Read Level + Antenna Factor + Cable loss - PRM Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
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TR-4-E-009 Radiated Emission Test Result

D:\2021 report data\Q21112210-2E\FCC ABOVE

Test Site
Test Date

EUT

Power
Supply
Condition

Memo

: Battery

: DDT 3m Chamber 3#

1 2022-01-04

: 2DH5 2480

Level (dBuZWim)

: BLUETOOTH HEADSET

1G\R\FCC ABOVE 1G_00022.EMI

Tested By

Model Number

Test Mode

: Temp:24.5°,Humi:55%,Press:100.1kPa Antenna/Distance :

: Kennys Zhang

: Tx Mode

: QUANTUM TWS

2021 BBHA 9120D 3#
NEW/3m/VERTICAL

110
96.3 =5
82.5
FCC PART1S C PK
68.8
55.0 - FCC PART15 C AV
2 o T
41.3 1 + NS WS RS\
Ay Waa, e -y Hagh e
27.5
13.8
0
1000 1600, 2200, 2800, 3400, AQ00
Frequency (MHz)
Item Freq. Read | Antenna | Cable | PRM Result Limit Over | Detector | Polarization
Level Factor Loss | Factor Level Line Limit
(Mark) | (MHz) | (dBpv) (dB/m) dB (dB) | (@Bpv/m) | (@Bupv/m) | (dB)
1 1600.00 | 51.09 25.66 2.96 38.80 40.92 74.00 -33.08 Peak VERTICAL
2 1888.00 | 51.30 26.41 3.28 39.23 41.75 74.00 -32.25 Peak VERTICAL
3 2395.00 | 57.80 27.41 3.73 39.60 49.34 74.00 -24.66 Peak VERTICAL
4 2479.00 | 100.91 27.56 3.80 39.64 92.63 74.00 18.63 Peak VERTICAL
5 3079.00 | 47.29 29.48 4.29 39.92 41.14 74.00 -32.86 Peak VERTICAL
6 3442.00 | 48.46 29.41 451 40.03 42.35 74.00 -31.65 Peak VERTICAL
7 3967.00 | 46.56 30.99 4.83 40.19 42.18 74.00 -31.82 Peak VERTICAL
Note:

1. Result Level = Read Level + Antenna Factor + Cable loss - PRM Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
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TR-4-E-009 Radiated Emission Test Result

D:\2021 report data\Q21112210-2E\FCC ABOVE

1 e B R uBE  R 1G\R\FCC ABOVE 1G_00035.EMI
Test Date : 2022-01-04 Tested By : Kennys Zhang
EUT : BLUETOOTH HEADSET Model Number : QUANTUM TWS
R : Battery Test Mode : Tx Mode
Supply
- . . 2021 BBHA 9120D 3#
. . o . 0, . .
Condition : Temp:24.5°,Humi:55%,Press:100.1kPa Antenna/Distance : NEW/3m/HORIZONTAL
Memo : 2DH5 2402
110 Level (dBuvwim)
Q6.3
B82.5
FCC PART1S C PK
68.8
55.0 i = A FCC F'AH::I'15 C ﬁ.‘-.{%
Mdmn bt e A A M ettt ]
L ) I L
27.5
13.8
0
4000 G5800. QE600. 1.2400. 15200. 18000
Frequency (MHz)
Item Freq. Read | Antenna | Cable | PRM Filter Result Limit Over | Detector | Polarization
Level Factor Loss | Factor | Factor Level Line Limit
(Mark) (MHZ) (@Bpv) |  (dB/m) dB (dB) dB (@Bpv/m) | (@Bpv/im) | (dB)
1 4804.00 | 51.86 32.47 5.36 40.36 0 49.34 74.00 -24.66 Peak HORIZONTAL
2 7206.00 | 45.68 36.16 6.46 39.72 0 48.58 74.00 -25.42 Peak HORIZONTAL
3 10328.00 | 44.37 38.79 7.58 40.47 0 50.27 74.00 -23.73 Peak HORIZONTAL
4 13282.00 | 43.60 39.83 8.69 40.20 0 51.91 74.00 -22.09 Peak HORIZONTAL
5 16054.00 | 42.31 37.90 9.38 39.91 0 49.67 74.00 -24.33 Peak HORIZONTAL
6 17902.00 | 39.77 41.89 9.97 40.64 0 50.99 74.00 -23.01 Peak HORIZONTAL
Note:

1. Result Level = Read Level + Antenna Factor + Cable loss - PRM Factor + Filter Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
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TR-4-E-009 Radiated Emission Test Result

D:\2021 report data\Q21112210-2E\FCC ABOVE
1G\R\FCC ABOVE 1G_00036.EMI

Tested By

Test Site
Test Date

EUT

Power
Supply
Condition

Memo

: DDT 3m Chamber 3#

1 2022-01-04

: BLUETOOTH HEADSET

: Battery

: Temp:24.5°,Humi:55%,Press:100.1kPa Antenna/Distance :

: 2DH5 2402

Level (dBuZWim)

Model Number

Test Mode

: Kennys Zhang
: QUANTUM TWS

: Tx Mode

2021 BBHA 9120D 3#
NEW/3m/VERTICAL

110
Q6.3
82.5
FCC PART1S C PK
68.8
55.0 A FCC PART1S C AN
1 = IO RE L R S  R S
sy T Py, il
M
41.3| meed
27.5
13.8
0
A000 G200, Q6.00. 12400, 15200, 18000
Frequency (MHz)
Item Freq. Read | Antenna | Cable | PRM Filter Result Limit Over | Detector | Polarization
Level Factor Loss | Factor | Factor Level Line Limit
(Mark) (MHz) (dBuv) (dB/m) dB (dB) dB (dBuv/m) | (dBpVv/m) (dB)
1 4804.00 | 49.39 32.47 5.36 40.36 0 46.87 74.00 -27.13 Peak VERTICAL
2 7248.00 | 45.24 36.20 6.48 39.72 0 48.19 74.00 -25.81 Peak VERTICAL
3 9628.00 | 44.74 38.62 7.39 40.34 0 50.41 74.00 -23.59 Peak VERTICAL
4 12428.00 | 44.57 39.03 8.34 40.23 0 51.71 74.00 -22.29 Peak VERTICAL
5 15158.00 | 41.66 39.28 9.12 39.65 0 50.41 74.00 -23.59 Peak VERTICAL
6 17888.00 | 40.45 41.81 9.97 40.63 0 51.59 74.00 -22.41 Peak VERTICAL
Note:

1
2.
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.

. Result Level = Read Level + Antenna Factor + Cable loss - PRM Factor + Filter Factor.

If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
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Test Site
Test Date

EUT

Power
Supply
Condition

Memo

TR-4-E-009 Radiated Emission Test Result

D:\2021 report data\Q21112210-2E\FCC ABOVE

: DDT 3m Chamber 3#

1 2022-01-04

: BLUETOOTH HEADSET

: Battery

: Temp:24.5°,Humi:55%,Press:100.1kPa Antenna/Distance :

: 2DH5 2441

Level (dBuZWim)

1G\R\FCC ABOVE 1G_00037.EMI
Tested By

Model Number

Test Mode

: Kennys Zhang
: QUANTUM TWS

: Tx Mode

2021 BBHA 9120D 3#
NEW/3m/HORIZONTAL

110
Q6.3
82.5
FCC PART1S C PK
68.8
55.0 4 . FCC BART15 C AN
’ ! e = PR ST |
T I el ¥ JE DERIE SRR
A41.3 -,-r-h‘ﬂjw
27.5
13.8
0
A000 G200, Q6.00. 12400, 15200, 18000
Frequency (MHz)
Item Freq. Read | Antenna | Cable | PRM Filter Result Limit Over | Detector | Polarization
Level Factor Loss | Factor | Factor Level Line Limit
(Mark) (MHz) (dBuvV) (dB/m) dB (dB) dB (dBuv/m) | (dBuv/m) (dB)
1 4882.00 | 52.75 32.72 5.41 40.38 0 50.51 74.00 -23.49 Peak HORIZONTAL
2 6800.00 | 46.47 35.68 6.29 39.86 0 48.57 74.00 -25.43 Peak HORIZONTAL
3 9600.00 | 43.32 38.64 7.38 40.32 0 49.02 74.00 -24.98 Peak HORIZONTAL
4 12260.00 | 43.89 39.10 8.27 40.18 0 51.08 74.00 -22.92 Peak HORIZONTAL
5 15508.00 | 43.27 38.79 9.22 39.75 0 51.53 74.00 -22.47 Peak HORIZONTAL
6 17846.00 | 40.16 41.55 9.95 40.61 0 51.05 74.00 -22.95 Peak HORIZONTAL
Note:

1. Result Level = Read Level + Antenna Factor + Cable loss - PRM Factor + Filter Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
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TR-4-E-009 Radiated Emission Test Result

D:\2021 report data\Q21112210-2E\FCC ABOVE
1G\R\FCC ABOVE 1G_00038.EMI

Tested By

Test Site
Test Date

EUT

Power
Supply
Condition

Memo

: DDT 3m Chamber 3#

1 2022-01-04

: BLUETOOTH HEADSET

: Battery

: Temp:24.5°,Humi:55%,Press:100.1kPa Antenna/Distance :

: 2DH5 2441

Level (dBuZWim)

Model Number

Test Mode

: Kennys Zhang
: QUANTUM TWS

: Tx Mode

2021 BBHA 9120D 3#
NEW/3m/VERTICAL

110
96.3
82.5
FCC PART1S C PK
68.8
55.0 o Ly FCL-PART15 C AV
1 =R e R, JEEE R st b TR —
P il
41,5 ]
27.5
13.8
]
A000 G800, 9600, 12400, 15200. 18000
Frequency (MHz)
Item Freq. Read | Antenna | Cable | PRM Filter Result Limit Over | Detector | Polarization
Level Factor Loss | Factor | Factor Level Line Limit
(Mark) (MHz) (dBuv) (dB/m) dB (dB) dB (dBuv/m) | (dBpVv/m) (dB)
1 4882.00 | 48.58 32.72 5.41 40.38 0 46.34 74.00 -27.66 Peak VERTICAL
2 6982.00 | 44.87 35.97 6.36 39.71 0 47.49 74.00 -26.51 Peak VERTICAL
3 10314.00 | 44.63 38.78 7.57 40.47 0 50.51 74.00 -23.49 Peak VERTICAL
4 12498.00 | 44.41 39.00 8.36 40.25 0 51.53 74.00 -22.47 Peak VERTICAL
5 15060.00 | 42.66 39.42 9.10 39.62 0 51.56 74.00 -22.44 Peak VERTICAL
6 17846.00 | 40.85 41.55 9.95 40.61 0 51.74 74.00 -22.26 Peak VERTICAL
Note:

1
2.
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.

. Result Level = Read Level + Antenna Factor + Cable loss - PRM Factor + Filter Factor.

If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
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Test Site
Test Date

EUT

Power
Supply
Condition

Memo

TR-4-E-009 Radiated Emission Test Result

D:\2021 report data\Q21112210-2E\FCC ABOVE

: DDT 3m Chamber 3#

1 2022-01-04

: BLUETOOTH HEADSET

: Battery

: Temp:24.5°,Humi:55%,Press:100.1kPa Antenna/Distance :

: 2DH5 2480

Level (dBuZWim)

1G\R\FCC ABOVE 1G_00039.EMI
Tested By

Model Number

Test Mode

: Kennys Zhang

: QUANTUM TWS

: Tx Mode

2021 BBHA 9120D 3#

NEW/3m/HORIZONTAL

110
Q6.3
82.5
FCC PART1S C PK
68.8
55.0 o _ FEC PART15 C A\,
E " L ol —MWMWJ;M'
-.w
213 s
27.5
13.8
0
A000 G200, Q6.00. 12400, 15200, 18000
Frequency (MHz)
Item Freq. Read | Antenna | Cable | PRM Filter Result Limit Over | Detector | Polarization
Level Factor Loss | Factor | Factor Level Line Limit
(Mark) (MHz) (dBuv) | (dB/m) dB (dB) dB (dBuv/m) | (dBuv/m) | (dB)
1 4952.00 | 49.84 32.95 5.46 40.39 0 47.86 54.00 -6.14 | Average | HORIZONTAL
2 4952.00 | 54.01 32.95 5.46 40.39 0 52.03 74.00 -21.97 Peak HORIZONTAL
3 7430.00 | 44.84 36.34 6.57 39.74 0 48.01 54.00 -5.99 | Average | HORIZONTAL
4 7430.00 | 49.52 36.34 6.57 39.74 0 52.69 74.00 -21.31 Peak HORIZONTAL
5 10608.00 | 44.25 39.06 7.65 40.36 0 50.62 74.00 -23.38 Peak HORIZONTAL
6 14612.00 | 42.58 39.81 9.05 39.64 0 51.80 74.00 -22.20 Peak HORIZONTAL
7 17090.00 | 40.86 38.66 9.72 40.15 0 49.09 74.00 -24.91 Peak HORIZONTAL
8 17888.00 | 40.68 41.81 9.97 40.63 0 51.82 74.00 -22.18 Peak HORIZONTAL
Note:

1. Result Level = Read Level + Antenna Factor + Cable loss - PRM Factor + Filter Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
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TR-4-E-009 Radiated Emission Test Result

D:\2021 report data\Q21112210-2E\FCC ABOVE

LSS B R ATl o 1G\R\FCC ABOVE 1G_00040.EMI
Test Date 1 2022-01-04 Tested By : Kennys Zhang
EUT : BLUETOOTH HEADSET Model Number : QUANTUM TWS
Rolies : Battery Test Mode : Tx Mode
Supply
. . . 2021 BBHA 9120D 3#
. . o . 0, . .
Condition : Temp:24.5°,Humi:55%,Press:100.1kPa Antenna/Distance : NEW/3m/VERTICAL

Memo : 2DH5 2480

Level (dBuZWim)

110
Q6.3
82.5
FCC PART1S C PK
68.8
55.0 4 FEC PART15 C AV,
1M"*ﬁ'\-"—-__ e i et st
4.3 e
27.5
13.8
0
A000 G200, Q6.00. 12400, 15200, 18000
Frequency (MHz)
Item Freq. Read | Antenna | Cable [ PRM Filter Result Limit Over | Detector | Polarization
Level Factor Loss | Factor | Factor Level Line Limit
(Mark) (MHzZ) (dBuv) |  (dB/m) dB (dB) dB (dBuv/m) | (dBuv/m) | (dB)

1 4952.00 | 50.14 32.95 5.46 40.39

7430.00 | 46.92 36.34 6.57 39.74

10216.00 | 44.38 38.66 7.55 40.51

12400.00 | 45.00 39.04 8.33 40.22

14626.00 | 43.48 39.80 9.05 39.64

17972.00 | 40.21 42.33 9.99 40.68
Note:

48.15 74.00 -25.85 Peak VERTICAL
50.09 74.00 -23.91 Peak VERTICAL
50.08 74.00 -23.92 Peak VERTICAL
52.14 74.00 -21.86 Peak VERTICAL
52.69 74.00 -21.31 Peak VERTICAL
51.85 74.00 -22.15 Peak VERTICAL

(o2]] {21 E=N [7S] [\V)
(o] [o] (o] (o] (o] (o]

1. Result Level = Read Level + Antenna Factor + Cable loss - PRM Factor Filter Factor + Filter Factor.
2. If Peak Result complies with AV limit, AV Result is deemed to comply with AV limit.
3. Test setup: RBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
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11.RF Conducted Spurious Emissions

11.1.Block diagram of test setup
Same as section 4.1

11.2.Limits

In any 100 kHz bandwidth outside the frequency bands in which the spread spectrum intentional
radiator in operating, the radio frequency power that is produced by the intentional radiator shall
be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest

level of the desired power.

11.3.Test procedure

(1) Connect EUT'’s antenna output to spectrum analyzer by RF cable.

(2) Establish a reference level by using the following procedure:

Center frequency Test frequency
RBW: 100 kHz
VBW: 300 kHz

Wide enough to capture the peak level of the

Span
in-band emission
Detector Mode: Peak
Sweep time: auto
Trace mode Max hold

(3) Allow the trace to stabilize, use the peak marker function to determine the maximum peak
power level to establish the reference level.

(4) Set the spectrum analyzer as follows:

RBW: 100 kHz

VBW: 300 kHz

Span Encompass frequency range to be measured
Number of measurement

points =span/RBW

Detector Mode: Peak

Sweep time: auto

Trace mode Max hold

(5) Allow the trace to stabilize, use the peak marker function to determine the maximum

amplitude of all unwanted emissions outside of the authorized frequency band
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11.4. Test result

Mode Freq. (MHz) Verdict
Hopping off 2402 Pass
GFSK Hopping off 2441 Pass
Hopping off 2480 Pass
Hopping off 2402 Pass
/4-DQPSK Hopping off 2441 Pass
Hopping off 2480 Pass

11.5.Original test data

Left side:

DH5 Antl 2402 O~Reference

Agilent Spectrum Anslyzer - Swept SA

T g : "

FAvg Typa: RMS

Center Frea 2402000000 z oty Trig:Frae Run Av:;le!lr:;mw
#Amten: 30 4B

Ref Offset 124 dB
v Ref 30,00 dBm

Cenier 24020000 GHz Span 1.500 MHz,
F*Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts)

STATUS

Frequeney

Center Freq|
2.402000000 GHz

[
StartFreq
2401250000 GHz,
|
Stop Freq|

2402750000 GHz|

CF Step
160.000 kiHz|

DH5 Antl 2402_30~1000

Agilent Spectrum Analyzer - Swept SA
X AL R

#hvg Typa: RMS

Center Freq 515.000000 m : e

. Trig:Frae Run
SAmen: 20 4B

Ref Offset 124 dB
v Ref 20,00 dBm

Start 30.0 MHz Stop 1.0000 GHz
fRes BW 100 kHz #VBW 300 kHz Sweep 94.00 ms (30001 pts)

STATUS

Frequency

Center Freq|
515000000 MHz|

[
StartFreq
30.000000 MHz
|
Stop Freq|
1000000000 GHz
e

CF Step
97.000000 MHz|

DH5_Antl_2402_1000~26500
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