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1. Maximum Peak Conducted Output Power

1.1 Test Data

For GFSK
Channel Frequency (MHz) | Measured Value (dBm) | Output Power (mW) Limit (mW)
Low Channel 2402 -1.31 0.74 125
Middle Channel 2441 2.22 1.67 125
High Channel 2480 3.59 2.29 125
For 8DPSK
Channel Frequency (MHz) | Measured Value (dBm) | Output Power (mW) Limit (mW)
Low Channel 2402 0.36 1.09 125
Middle Channel 2441 3.74 2.37 125
High Channel 2480 4.82 3.03 125

Note: Only the worst case was shown in this test report and the worst case test mode is 3DH1.
1.2 Test Plots

GFSK
Lowest Channel

Spectrum n%:'

Ref Level 10.00 d8Bm Offset 1.50 dB @ RBW 3 MHz
Att 25de  SWT 1ms @ YVBW 3 MHz Mode Auto Sweep
@ 1Pk Max

M1[1] -1.31 dBm
2.4020140 GHz

0 dem

-10 dBm =

-20 dBm—==
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<30 dBm =]

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz 691 pts Span 10.0 MHz
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Middle Channel

Spectrum D%J

Ref Level 10.00 dem  Offset 1.50 dB & RBW 3 MHz
Att 25dE  SWT 1ms @ VBW 3 MHz Mode Auto Sweep
@ 1Pk Max

" M1[1] 2.22 dBm

e 2.4410870 GHz
| -
0 dBm — =

-10 dBm -

-20 dBm =
rf/ .

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz 691 pts Span 10.0 MHz

Highest Channel

Spectrum :%1

Ref Level 10.00 dem Offset 1.50 dB @ RBW 3 MHz
Att 25de SWT 1ms & VBW 3 MHz Mode Auto Sweep
@ 1Pk Max

Ml M1[1] 3.59 dBm
- % 2.4799570 GHz

0 dem a —==——

-10 dBm

20 ,ggm’/ -
.

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz 691 pts Span 10.0 MHz
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8DPSK
Lowest Channel

Spectrum uél

Ref Level 10.00 dBm Offset 1.50 dB & RBW 3 MHz
Att 25de  SWT 1ms & VBW 3 MHz Mode Auto Sweep
@ 1Pk Max

M1[1] 0.36 dBm

r1 2.4020000 GHz
0 dBm -

-10 dBm

-20 dBm =

730 dem s

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-0 dBm

CF 2.402 GHz 691 pts Span 10.0 MHz

Middle Channel

Spectrum uél

Ref Level 10.00 dBm Offset 1.50 dB & RBW 3 MHz

Att 25 de SWT 1ms @ VBW 3 MHz Mode Auto Sweep
@ 1Pk Max

M1l M1[1] 3.74 dBm
. I 2.4408700 GHz

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz 691 pts Span 10.0 MHz
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Highest Channel
Spectrum n%:'
Ref Level 10.00 dBm Offset 1.50 dB & RBW 3 MHz
Att 25dB  SWT 1ms @ VBW 3 MHz Mode Auto Sweep
@ 1Pk Max
Mp mM1[1] 4.82 dBm
St 2.4799570 GHz
0 dBm
-10 dBm =
»/-/ “1_‘__-\
-20-dB
= m e
-30 dem
-40 dem
-50 dem
-60 dBm
-70 dem
-80 dBm
CF 2.48 GHz 691 pts Span 10.0 MHz
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2. 99% Bandwidth

2.1 Test Data

Test Mode Test Channel (MHz) 99% Bandwidth (KHz)
2402 876
GFSK 2441 880.37
2480 884.37
2402 1399.7
8DPSK 2441 1329.3
2480 1265.6

2.2 Test Plots

GFSK

Lowest Channel:

BE Agilent Spectrum Analyzer - Occupied BW
7

500

) AC
Center Freq 2.402000000 GHz

0
#FGain:Low

Ref 10.00 dBm

#Res BW 30 kHz

Occupied Bandwidth

[ SENSE:INT| [ ALIGN AUTO |

=] Trig: Free Run
#Atten: 20 dB

Center Freq: 2.402000000 GHz Frequency

Avg|Hold:>10/10

Radio Std: None

Radio Device: BTS

CenterFreq
2.402000000 GHz

#/BW 100 kHz

Total Power

876.00 kHz

Transmit Freq Error
x dB Bandwidth

-9.395 kHz
863.1 kHz

OBW Power
x dB

99.00 %
-20.00 dB
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Middle Channel:

BE Agilent Spectrum Analyzer - Occupied BW

[ senseanT] [ ALIGN AUTO |

Center Freq: 2.441000000 GHz
= Trig: Free Run
#FGain:Low #Atten: 20 dB

Ref 10.00 dBm

#/BW 100 kHz

Total Power

Occupied Bandwidth

880.37 kHz
-7.341 kHz
865.4 kHz x dB

Transmit Freq Error OBW Power

x dB Bandwidth

Highest Channel:

Radio Std: None Frequency

Avg[Hold:>10/10

Radio Device: BTS

CenterFreq
2.441000000 GHz

Span 3 MHz
Sweep 3.2ms

Freq Offset
0Hz

-20.00 dB

BE Agilent Spectrum Analyzer - Occupied BW

RF Q AC [ senseanT] [ ALIGN AUTO |

Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz
. Trig: FreeRun

AFGainiLow | #Atten: 20 dB

Ref 10.00 dBm

#/BW 100 kHz

Total Power

Occupied Bandwidth

884.37 kHz
-4.462 kHz
852.3 kHz x dB

Transmit Freq Error OBW Power

x dB Bandwidth

Radio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

CenterFreq
2.480000000 GHz

Span 3 MHz
Sweep 3.2ms

99.00 %
-20.00 dB
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8DPSK
Lowest Channel:

BE Agilent Spectrum Analyzer - Occupied BW

[ senseanT] [

ALIGN AUTO |

Center Freq: 2.402000000 GHz
. Trig: FreeRun
!
#FGain:Low

#Atten: 20 dB

Ref 10.00 dBm

#/BW 100 kHz

Occupied Bandwidth Total Power

1.3997 MHz
-5.295 kHz
1.227 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Middle Channel:

Radio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

CenterFreq
2.402000000 GHz

Span 3 MHz
Sweep 3.2ms

Freq Offset
99.00 % =
-20.00 dB

[ SENSE:INT| [

ALIGN AUTO |

Center Freq: 2.441000000 GHz
[ ] Trig: Free Run
#FGain:Low #Atten: 20 dB

Radio 5td: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

Ref 10.00 dBm

Center 2.441 GHz
#Res BW 30 kHz

#VBW 100 kHz

Occupied Bandwidth Total Power

1.3293 MHz
-8.024 kHz
1.221 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

CenterFreq
2.441000000 GHz

99.00 %
-20.00 dB
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Hic.]hest Channel:

BE Agilent Spectrum Analyzer - Occupied BW

[ senseanT] |

ALIGN AUTO |

Center Freq: 2.480000000 GHz
= Trig: Free Run
#FGain:Low #Atten: 20 dB

Ref 10.00 dBm

#/BW 100 kHz

Total Power

Occupied Bandwidth

1.2656 MHz
-6.686 kHz
1.219 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Radio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

CenterFreq
2.480000000 GHz

Span 3 MHz

Sweep 3.2 ms CSTED

300.000 kHz
uto Man

Freq Offset
99.00 % Ehiz
-20.00 dB
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3. Conducted Spurious Emissions

3.1 Test Data

Lowest Channel

Spectrum

=)

Ref Level 10.00 dBm
Att 25 dB

Offset 1.50 dB @ RBW 100 kHz

SWT 19 ps @ VYBW 300 kHz Mode Auto FFT

@® 1Pk Max

0 dBm

M1[1]

-4.50 dBm
2.4021820 GHz

-10 dBm

-20 dBm

-30 dBm

-40 dBm

\f-/“'“ '\

-50 dBm
~,

o L

-60 dBm

AN
~ SN

-70 dBm

-80 dBm

CF 2.402 GHz

691 pts

Span 7.0 MHz

Spectrum

(=)

Ref Level 10.00 dBm
Att 25dE @

Offset 1.50 dB @ RBW 100 kHz

SWT 3 s @ VBW 300 kHz Mode Auto Sweep

@ 1Pk Max

0 dBm

M1[1]

57.43 dBm
17.039110 GHz

-10 dBm

-20 dBm

-30 dBm

D1 -24.500 dBm

-40 dBm

-50 dBm

-60 gdBm

-80 dBm

Start 30.0 MHz

32001 pts

Stop 25.0 GHz

Marker
Type | Ref | Tre |

X-value | Y-value | Function

Function Result

M1 1

17.03911 GHz -57.43 dBm
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Spectrum u%::

Ref Level 10.00 dBm Offset 1.50 dB @ RBW 100 kHz

Att 25de  SWT 38 ps @ VYBW 300 kHz Mode Auto FFT
® 1Pk Max
M1[1] -50.52 dBm
2.4000000 GHz
0 dBm

-10 dem 'n”mm‘

A

D1 -24.500 dBm f
-30 dBm

|
l
-40 dBm j L

M1
P

-50 dBm

-60 dBm )'L\/’\M

T
oAt et P o AR A et [

-70 dBm

-80 dBm

Start 2.39 GHz 691 pts Stop 2.403 GHz

Middle Channel

Spectrum D%I

Ref Level 10.00 dBm Offset 1.50 dB & RBW 100 kHz

Att 25de SWT 19 ps @ VBW 300 kHz  Mode Auto FFT
@ 1Pk Max
M1[1] 0.97 dBm
1 2.4411820 GHz
0 dBem
™ PN f’\\v‘\
[ \
-10 dBm ,’f g
\
-20 dBm \\
-30 dBm / \
- / S -
i P h ~- N
/: e o \
-40 dBm ;
Jf N\
- ~ - P _/""‘\,_,-\
n A AN TV \. oy | n
50 drfi =
-60 dBm
-70 dBm
-80 dBm
CF 2.441 GHz 691 pts Span 7.0 MHz
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Spectrum n%::

Ref Level 10.00 dBm Offset 1.50 dB @ RBW 100 kHz
Att 25 dB @ SWT 35 @ YBW 300 kHz
@ 1Pk Max

Mode Auto Sweep

M1[1] 57.20 dBm
16.950160 GHz
0 dBm

-10 dBm

=20 AR —

dBm

-B0 dBm
Start 30.0 MIHz 32001 pts Stop 25.0 GHz
Marker
Type | Ref | Trc | X-value | Y-value | Function Function Result
M1 1 16,95016 GHz -57.20 dBm
Highest Channel

Spectrum [%:'

Ref Level 10.00 dem Offset 1,50 dB & RBW 100 kHz

Att 25de SWT 19 ps @ VBW 300 kHz Mode aAuto FFT
@ 1Pk Max
M1[1] 0.61 dBm
M1 2.4801820 GHz
)4
0 dem \ i

~/
-10 dBm / \

-20 dBm \

-30 dem / s -

i \
-40 dem i

A, . /_/f\f'-\; A \»«‘\__ JW‘\\’\

|~
-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz 691 pts

Span 7.0 MHz
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Spectrum

=)

Ref Level 10.00 dBm

Offset 1.50 dé & RBW 100 kHz

-30 dBm

Att 25dB @ SWT 35 @ VBW 300 kHz Mode Auto Sweep
@ 1Pk Max
M1[1] -56.84 dBm
18.861860 GHz
0 dBm
-10 dBm
=20derm—0D1 -19

-40 dBm

-50 dBm

-60 dBm—

-80 dBm
Start 30.0 MHz 32001 pts Stop 25.0 GHz
Marker
Type | Ref | Trc| X-value | Y-value | Function | Function Result |
M1 1 18.86186 GHz -56.84 dBm

Spectrum

(=)

Ref Level 10.00 dBm
Att 25 dp

oOffset 1.50 dB & RBW 100 kHz

SWT 56.9 ps @ VBW 300 kHz Mode Auto FFT

@ 1Pk Max

0 dBém
]

M1[1] 47.69 dBm

2.4835000 GHz

—lDdBfﬂ \
=20 BT

dBrr

- m v \
0 dBm

-50 dBm

M1

UMIJY
Y

-60 dBm

-70 dBm

v B I TN, Vv ye SR e

-80 dBm

Start 2.478 GHz

691 pts Stop 2.5 GHz
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Highest Channel

Spectrum u%:'

Ref Level 10.00 dBm Offset 1.50 dB @ RBW 100 kHz
Att 25 dB @ SWT 2.6 ms @ YBW 300 kHz Mode Auto FFT
@ 1Pk Max

M1[1] 63.94 dBm
2.48350000 GHz

0 dBm

A

V¥
D1 -26,240 dBm I {
-30 dBm \‘

-40 dBm |
-50 dBm \
} m o

P VT TR NN | VSR SPITI AT I S

-70 dBm

-80 dBm

Start 2.47 GHz 20001 pts Stop 2.5 GHz

Note: Only the worst case were shown in this test report and the worst case test mode is 8DPSK, 3DH1
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4. Radiated Spurious Emissions

4.1 Test Data

Spurious Emissions of 30MHz to 1GHz

EUT: Bluetooth Stereo Speaker with Powerbank
Tested Model: NS-SPBTBRICK-SB

Operating Condition: Transmitting Low Channel (2402MHz)
Test Specification: Horizontal

80.0 dBu¥/m

Limit1: —_—
Margin:
70

60

S [
P

30 - 6
3 A 5 MMWW
20 {
1

10 I
0.0

30.000  127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz

Reading Correct Measure- Antenna Table
No. Mk.  Freq. Level Factor ment Limit ~ Over Height Degree
MHz dBuV dB dBuV/m dBuV/m dB Detector cm degree Comment

1 63.9500 2944  -15.29 14.15  40.00 -25.85 QP
2 * 157.0700 4789 -17.79 30.10 43,50 -1340 QP
3 300.6300 33.81 -11.44 2237 46.00 -23.63 QP
4 579.9900 26.98 -4.34 2264 46.00 -23.36 QP
5
6

730.3400 25.39 -1.84 2355 46.00 -2245 QP
891.3600 25.96 1.04 2700 46.00 -19.00 QP
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| Test Specification: | Vertical
80.0  dBuV/m
Limit1: —
Margin: e
70
60
50
40 —
3
30
5 [
2 4 }\
20 1
10 [
0.0
30.000  127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Reading Correct Measure- Antenna Table
No. Mk.  Freq. Level Factor ment Limit ~ Over Height Degree
MHz dBuv dB dBuV/m dBuv/m dB Detector cm degree  Comment

1 37.7600 33.13 -1493 18.20 40.00 -21.80 QP
2 60.0700 36.42 -14.87 2155 40.00 -1845 QP
3 * 157.0700 48.04 -17.79 30.25 4350 -13.25 QP
4 591.6300 2595 -4.01 2194 46.00 -24.06 QP
5
6

763.3200 26.38 -1.29 2509 46.00 -2091 QP
834.1300 25.93 -0.06 2587 46.00 -2013 QP
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Operating Condition:

Transmitting Middle Channel (2441MHz)

Test Specification: Horizontal

80.0  dBu¥/m

Limit1: —
Margin:

70

60

50 |
40 —

3
30 ' G
2 3
% 5
20 h
1 ﬂ

10

0.0

30.000  127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz

Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ~ment Limit Over Height Degree
MHz dBuv dB dBuv/m dBuv/m dB Detector cm degree  Comment

1 63.9500 2868 -15.29 13.39 40.00 -26.61 QP

2 129.9100 4207 -18.18 23.89 43.50 -19.61 QP

3 157.0700 4961 -17.79 31.82 43.50 -11.68 QP

4 184.2300 37.51  -16.00 21.51 43.50 -21.99 QP

5 298.6900 3029 -11.48 18.81 46.00 -2719 QP

6 890.3900 25.84 1.02 26.86 46.00 -19.14 QP




Appendix A a5 .
ppene ATUVRhemland®
50090617 002
Produkte

Products Page 19 of 56

| Test Specification: | Vertical

80.0 dBuVY/m

Limit1: —_—
Margin:
70

60

0 [
40 _I—‘

30
6
) 5 WWW"‘
] 4 f
20
10
0.0
30.000  127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ~ment Limit Over Height Degree
MHz dBuv dB dBuv/m dBuW/m dB Detector cm degree Comment

1 33.8800 31.88 -16.31 15.57 40.00 -2443 QP
2 58.1300 37.09 -1460 2249 4000 -1751 QP
3 * 152.2200 47.84 -18.16 2968 4350 -13.82 QP
4 170.6500 37.02 -17.13 19.889 4350 -2361 QP
5
6

645.9500 26.20 -3.18 23.02 46.00 -2298 QP
836.0700 26.02 -0.04 2598 46.00 -20.02 QP
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Operating Condition: Transmitting High Channel (2480MHz)
Test Specification: Horizontal

80.0 dBuV/m

Limit1: —
Margin:
70

60

" ~

” 3 4 3 WEM“”
20 ;
10
0.0
30.000  127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit  Over Height Degree
MHz dBuV dB dBuV/m dBuV/m dB Detector cm degree  Comment
1 113.4200 30.85 -1540 15.45 4350 -28.05 QP
2 * 159.9800 48.70 -17.56 31.14 4350 -1236 QP
3 182.2900 38.37 -16.19 22.18 43.50 -21.32 QP
4 631.4000 26.82 -3.36 23.46 46.00 -2254 QP
5 796.3000 25.60 -0.80 24.80 46.00 -21.20 QP
6 910.7600 25.99 1.40 27.39 46.00 -18.61 QP
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| Test Specification: | Vertical
80.0 dBuV/m
Limat1: —_—
M argin: —_
70
60
50
40 |é
I 3
30 ! 6
5
2 4 X
20 |
10
0.0
30.000 127.00 224.00 321.00 418.00 515.00 612.00 709.00 806.00 1000.00 MHz
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit Over Height Degree
MHz dBuV dB dBuV/m dBuV/m dB Detector cm degree  Comment

1 36.7900 32.37 -15.37 17.00 40.00 -23.00 QP
2 62.0100 38.47 -15.07 2340 4000 -16.60 QP
3 * 157.0700 50.72 -17.79 3293 4350 -1057 QP
4 568.6500 26.22 -4.92 2130 46.00 -2470 QP
5
6

728.4000 25.85 -1.88 2397 46.00 -22.03 QP
864.2000 25.28 0.51 2579  46.00 -20.21 QP
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| Radiated Spurious Emissions of Above 1GHz

Operating Condition: Transmitting Low Channel (2402MHz)

Test Specification: Horizontal

80.0 dBuV/m

Limit1: —_—
70
60
50 >WW’~UM~.~WA
40
30
20
10
0.0
1000.000 2700.00  4400.00 6100.00 7800.00 9500.00 11200.00 12900.00 14600.00 18000.00 MHz
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit  Over Height Degree
MHz dBuV dB dBuV/m dBuv/m Detector cm degree Comment
1 14532.00 53.34 -1.74 51.60 74.00 -22.40 peak

2" 14532.06 37.14 -1.74 3540 54.00 -18.60 AVG
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80.0 dBuV¥/m

Limat1: —
Limita:
70
60
3
50
40 %
30
20
10
0.0
18000.00018850.00 19700.00 20550.00 21400.00 22250.00 23100.00 23950.00 24800.00 26500.00 MHz
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit Over Height Degree
MHz dBuV dB dBuV/m dBuV/m dB Detector cm degree Comment

1 24876.50 88.80 -37.02 51.78 7400 -22.22 peak
2 * 24876.50 7542 -37.02 38.40 54.00 -15.60 AVG
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| Test Specification: | Vertical
80.0 dBuV/m
Limit1: —
70
60
1
50 NCYETOW
40 v
3
30
20
10
0.0
1000.000 2700.00  4400.00 610000  7800.00 9500.00  11200.00 12900.00 14600.00 18000.00 MHz
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit Over Height Degree
MHz dBuV dB dBuV/m dBuV/m dB Detector cm degree  Comment
1 16351.00 56.66 -4.54 52.12 74.00 -21.88 peak
41.84 -4.54 37.30 54.00 -16.70 AVG

2 * 16351.00
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80.0 dBuV/m

Limit1: —
Limit2:
70
60
1
50
40
%
30
20
10
0.0
18000.00018850.00 19700.00 20550.00 21400.00 22250.00 23100.00 23950.00 24800.00 26500.00 MHz
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit Over Height Degree
MHz dBuV dB dBuV/m dBuV/m dB Detector cm degree  Comment

1 26143.00 87.58 -35.62 5196 74.00 -22.04 peak
2 * 26143.00 70.72 -35.62 3510 54.00 -18.90 AVG
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Operating Condition:

Transmitting Middle Channel (2441MHz)

Test Specification: Horizontal
80.0 dBu¥/m
Limit1: —
70
60
i
s;
50 Hooh gt ppetnedg d
40 F
3
30
20
10
0.0
1000.000 2700.00  4400.00 6100.00  7800.00 9500.00  11200.00 12900.00 14600.00 18000.00 MHz
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit Over Height Degree
MHz dBuV dB dBuV/m dBuV/m dB Detector cm degree  Comment
1 14056.00 52.61 -0.79 51.82 74.00 -22.18 peak
38.19 -0.79 37.40 5400 -16.60 AVG

2 * 14056.00
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80.0 dBuVY/m

Limit1: —

70

60

imit2:

50

40

30

20

10

0.0

18000.00018850.00

21400.00 22250.00

23100.00 23950.00 24800.00 26500.00 MH:

Measure-

Antenna Table

No. Mk.  Freq. ment  Limit  Over Height Degree

MHz dBuV/m dBuV/m dB Detector cm degree  Comment
1 23635.50 51.81 74.00 -2219 peak
2" 23635.5[:) 36.20 54.00 -17.80 AVG
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| Test Specification: | Vertical
80.0 dBuV/m
Limit1: —_—
70
60
50 >W
40 |
%
30
20
10
0.0
1000.000 2700.00  4400.00 610000 7800.00 9500.00  11200.00 12900.00 14600.00 18000.00 MHz
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit Over Height Degree
MHz dBuv dB dBuV/m dBuv/m dB Detector cm degree Comment
1 13733.00 53.22 -1.81 51.41 74.00 -22.59 peak
2 * 13733.00 37.61 -1.81 35.80 5400 -18.20 AVG
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80.0

dBuV/m

Limit1: —

Lo i),

70

60

50

40

30

20

10

0.0

18000.00018850.00

21400.00 22250.00 23100.00

23950.00 24800.00 26500.00 MHz

Measure-

Antenna Table

No. Mk. ment  Limit Height Degree
dBuV/m dBuV/m Detector cm degree Comment
1 24230.50 51.87 74.00 peak
0 35.80 54.00 -18.20 AVG

2 * 24230.50
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Operating Condition:

Transmitting High Channel (2480MHz)

Test Specification: Horizontal
80.0  dBu¥/m
Limit1: —
Limit:
70
60
50 o i i L
40 4
X
20
20
10
0.0
1000.000 2700.00  4400.00 6100.00 7800.00  9500.00 11200.00 12900.00 14600.00 18000.00 MHz
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ~ment Limit Over Height Degree
MHz dBuV dB dBuv/m dBuV/m dB Detector cm degree  Comment
1 14226.00 52.84 -1.13 51.71 74.00 -22.29 peak
38.03 -1.13 36.90 54.00 1710 AVG

2 * 14226.00
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80.0 dBuV/m

Limit1: —
Limita:
70
60
1
50 Mg
40
30
20
10
0.0
18000.00018850.00 19700.00 20550.00 21400.00 22250.00 23100.00 23950.00 24800.00 26500.00 MHz
Reading Correct Measure- Antenna Table
No. Mk.  Freq. Level Factor ment Limit ~ Over Height Degree
MHz dBuvV dB dBuV/m dBuv/m dB Detector cm degree  Comment

1 25548.00 88.43 -36.34 5209 7400 -21.91 peak
2 * 25548.00 7274 -36.34 3640 54.00 -17.60 AVG
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| Test Specification: | Vertical
80.0  dBu/m
Limit1: _—
Himit:
70
60
50 MR
40 2
3
30
20
10
0.0
1000.000 2700.00  4400.00  6100.00  7800.00  9500.00  11200.00 12900.00 14600.00 18000.00 MHz
Reading Correct Measure- Antenna Table
No. Mk. Freq.  Level Factor ~ment Limit  Over Height Degree
MHz dBuvV dB dBuV/m dBuv/m dB Detector cm degree  Comment
1 15518.00 56.43 -4.68 51756 7400 -22.25 peak
2 * 15518.00 42.48 -4.68 37.80 54.00 -16.20 AVG
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80.0 dBu¥/m

Limit1: —
Limita:
70
60
50 PN W Wt A
40 ;
%
30
20
10
0.0
18000.00018850.00 19700.00 20550.00 21400.00 22250.00 23100.00 23950.00 24800.00 26500.00 MHz
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment  Limit  Over Height Degree
MHz dBuv dB dBuVv/m dBuv/m dB Detector cm degree  Comment
1 24035.00 88.78 -37.13 51.65 74.00 -22.35 peak
2 * 24035.00 73.03 -37.13 35.90 54.00 -18.10 AVG
Note:

1, The EUT was rotated through three orthogonal axes to determine the attitude that maximizes the
emissions. After that the EUT was manually handled to find the orientation that has the maximum emission,
which is the orientation shown in the test set-up photos.

2, Testing is carried out with frequency rang 9kHz to the tenth harmonics.

3, Only the worst case were shown in this test report and the worst case test mode is 8DPSK, 3DH1.

4, The margin is greater than 20 dB are not shown in this Appendix.
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4.2 Restricted bands
4.2.1 Test Data

Lowest Channel
Horizontal (Worst case)

80.0 dBuV/m
Limit1: —
70
60
50 ]
*
40 WMWWWWWWWWWNMWW
30 1
20
10
0.0
2310.000 2318.00  2326.00 233400 234200  2350.00  2358.00  2366.00  2374.00 2390.00 MHz
Reading Correct Measure- Antenna Table
No. Mk.  Freq. Level Factor ment Limit ~ Over Height Degree
MHz dBuv dB dBuV/m dBuV/m dB Detector cm degree  Comment

1 2389.520 63.47 -17.15 46.32 74.00 -27.68 peak

2 * 2389.520 48.35 -17.15 31.20 54.00 -22.80 AVG
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Highest Channel
Horizontal (Worst case)

80.0  dBu¥/m
Limit1: —_—
70
60
50
1’
0 EWWWMMWMQWMWWMWMMW
<>
L 4
20
10
0.0
2483500 248515  2486.80  2488.45 249010  2491.75 249340 249505  2496.70 2500.00 MHz
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit  Over Height Degree
MHz dBuv dB dBuv/m dBuW/m dB Detector cm degree  Comment

1 2483.665 59.95 -16.75 4320 7400 -30.80 peak
2 * 2483.665 4555 -16.75 28.80 54.00 -2520 AVG

Note:

1, The EUT was rotated through three orthogonal axes to determine the attitude that maximizes the
emissions. After that the EUT was manually handled to find the orientation that has the maximum emission,
which is the orientation shown in the test set-up photos.

2, Only the worst case were shown in this test report and the worst case test mode is 8DPSK, 3DH1.
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5. 20dB Bandwidth

5.1 Test Data

Test Mode Test Channel (MHz) 20 dB Bandwidth (KHz)
2402 1.0376
GFSK 2441 1.0376
2480 1.0376
2402 1.3589
8DPSK 2441 1.3589
2480 1.3676

5.2 Test Plots

GFSK

Spectrum

Lowest Channel:

=)

Ref Level 10.00 dBém
Att 25de  SWT

Offset 1.50 dB & RBW
53.2 ps @ VBW 100 kHz

30 kHz
Mode Auto FFT

@ 1Pk Max

0 dBm

D3[1]

-10 dBm

G M1[1]
¥

-0.54 dB
1.03760 MHz
-6.06 dBm
2.40202170 GHz

-20 dBm

D1 -26.060 dBm

-30 dBm

NS
%

-40 dBm f

v

-50 dBm e o
0 aB

\ ~
-60 dBm

AN

-70 dBm

-80 dBm

CF 2.402 GHz

691 pts

Span 3.0 MHz

Marker

Type | Ref | Trc| X-value

| Y-value | Function |

Function Result |

M1 1
M2 1
D3| M2 1

2.4020217 GHz
2.40147467 GHz
1.0376 MHz

-6.06 dBm
-25.54 dBm
-0.54 dB
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Middle Channel:

Spectrum

=)

Ref Level 10.00 dém Offset 1.50 dB & RBW 30 kHz
Att 25de  SWT 63.2 ps @ VBW 100 kHz Mode Auto FFT

@ 1Pk Max

0 dBm

Da[1]
i

-10 dBm

11
fv””%“\

M1[1]

0.48 dB

1.03760 MHz
-2.44 dBm
2.44102170 GHz

L

20 dBm P /\[

e

D1 -22.440 dBm V_}' i

-30 dBm

Py,

/

-40 dBm

f’”’f\’\— \/

=58 AR —

-60 dBm

N

-70 dBm

-80 dBm

CF 2.441 GHz 691

pts

Span 3.0 MHz

Marker
Type | Ref | Trc | X-value | Y-value

| Function |

Function Result

M1 1 2.4410217 GHz -2.44 dBm
M2 1 2.44047467 GHz -22.11 dBm
D3| M2 1 1.0376 MHz -0.48 dB

Spectrum

Highest Channel:

&

Ref Level 10.00 dBm Offset 1.50 dB & RBW 30 kHz
Att 25de  SWT 63.2 ps @ VBW 100 kHz

Mode Auto FFT

@ 1Pk Max

|
0 dBm

D3[1]

-10 dBm “N

11
o Mi[1]
s

VT

-0.63 dB
1.03760 MHz
-1.07 dBm
2.48001740 GHz

M2 /'\[
-20 dRm—| A

N

D1 -21.110 dBm v

-30 dem ot

7

-40 dBb ~
AN
Bl EE

Fa
" \“\
Ay

-60 dBm

]

-70 dBm

-80 dBm

CF 2.48 GHz 691 pts

Span 3.0 MHz

Marker
Type | Ref | Trc | X-value | Y-value

| Function

Function Result

M1 1 2.4800174 GHz -1.07 dBm
M2 1 2.47947467 GHz -20.70 dBm
D3| M2 1 1.0376 MHz -0.63 dB
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8DPSK

Lowest Channel:

Spectrum

=)

Ref Level 10.00 dBm
Att 25 dB

Offset 1.50 d& & RBW 30 kHz
SWT 63.2 ps @ VBW 100 kHz

Mode Auto FFT

@ 1Pk Max

D3[1]
0 dBm

Mi[1]
M1
-10 dém

0.76 dB

1.35890 MHz
-9.62 dBm
2.40223880 GHz

¥

- A ~Oy L
AV Savh \j p

-20 dBm

S,

AN

3y
=30 dBm D1 -29.620 dBm: f

-40 dBm >

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz 691 pts

Span 3.0 MHz

Marker

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

Function Result

M1 1
M2 1

2.4022388 GHz
2.40130535 GHz

-2.62 dBm
-29.25 dBm

D3| M2 1 1.3589 MHz -0.76 dB
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Spectrum

Middle Channel:

=)

Ref Level 10.00 dBém

Att 25de SWT

Offset 1.50 dB & RBW
53.2 ps @ VBW 100 kHz

30 kHz
Mode Auto FFT

@ 1Pk Max

0 dBm

D3[1]

-10 dBm =

MM1[1]

-0.85 dB
1.35890 MHz
-6.08 dBm
2.44123880 GHz

-20 dBm

W o v

T
0 dBm ‘J;M

-30 dBm

{

-40 dBm 7 j
——

{/)‘

-50 dBm

-60 dBm

-70 dBm

-0 dBm

CF 2.441 GHz

691 pts

Span 3.0 MHz

Marker

Type | Ref | Trc| X-value

Y-value | Function |

Function Result |

M1 1
M2 1

2.4412388 GHz
2.44030535 GHz

D3| M2 1 1.3589 MHz

-6.08 dBm
-25.49 dBm
-0.85 dB

Spectrum

Highest Channel:

&

Ref Level 10.00 dBm

Att 25de SWT

Offset 1.50 dB @ RBW
53.2 ps @ VBW 100 kHz

30 kHz
Mode Auto FFT

@ 1Pk Max

Da[1]

0 dBm

-10 dBm

M
o Ao fr\f\v,r\

0.52 dB

1.36760 MHz
-4.54 dBm
2.48023880 GHz

-20 dBm r

T

f
D1 -24.590 dBm f
-30 dBm T

40 dend>

F\\r'-n_

W\

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz

691 pts

Span 3.0 MHz

Marker

Type | Ref | Trc | X-value

Y-value | Function |

Function Result

M1 1
M2 1

2.48023838 GHz
2.47930101 GHz

D3| M2 1 1.3676 MHz

-4.54 dBm
-24.50 dBm
-0.52 dB
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6. Carrier Frequency Separation
6.1 Test Data

GFSK
Channel Spacing (Low CH=1MHz)

Spectrum ‘%‘

Ref Level 10.00 dBm Offset 1.50 dB & RBW 100 kHz
Att 25 dB @ SWT 100 ms & YBW 300 kHz Mode Auto Sweep
@ 1Pk Max

D2[1] 0.16 dB
d M1 o 998.00 kHz

0 dBm 2
— M1[1] 1.99 dBm

S~ 7 2.40193710 GHz
-10 dBm n =

==
.

g N .
-20 dBm
-30 dBm /

-40 dBm Mmd

[PTE——

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz 1001 pts
Marker

Type | Ref | Trc | X-value | Y-value | Function | Function Result
M1 1 2.4019371 GHz -1.99 dBm
Dz M1 1 998.0 kHz 0.16 dB

Span 3.0 MHz

Channel Spacing (Middle CH=1MHz)

Spectrum uél

Ref Level 10.00 dBm Offset 1.50 dB & RBW 100 kHz

Att 25de @ SWT 100 ms & VBW 300 kHz Mode Auto Sweep
@ 1Pk Max

Wi M1[1] 1.30 dBm
D2 | oy o ~-2.34094910 GHz
0 dBm—= — D2[1] P 0.16 dB

s A S -1.01600 MHz
-10.48m

o

-y
-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz 1001 pts
Marker

Span 3.0 MHz

Type | Ref | Trc | X-value | Y-value | Function Function Result
M1 1 2.4409491 GHz 1.30 dBm
D2| M1 1 -1.016 MHz 0.16 dB
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Channel Spacing (High CH=1MHz)
Spectrum u%::
Ref Level 10.00 dBm Offset 1.50 d& & RBW 100 kHz
Att 25dB @ SWT 100 ms @ VBW 300 kHz  Mode Auto Sweep
@ 1Pk Max
M1 R D2[1] -0.00 dB
e § E‘I; 1.00100 MHz
0 dém < Y = M1[1] 2.92 dBm
o ‘~ - S 2.47893910 GHz
sredem . —~
-
\
-20 dBm
N\
-30 dBm T
'\
M foran,
40 dBm L \LN.
“'-uul\,.*w‘ n
oy,
-50 dBm i
-60 dBm
-70 dBm
-BO dBm
CF 2.48 GHz 1001 pts Span 3.0 MHz
Marker
Type | Ref | Tre | X-value | Y-value | Function Function Result
M1 1 2,4789391 GHz 2.92 dBm
D2 M1 1 1.001 MHz -0.09 dB
8DPSK
Channel Spacing (Low CH=1MHz)
Spectrum u%::
Ref Level 10.00 dBm Offset 1.50 d& & RBW 100 kHz
Att 25dB @ SWT 100 ms @ VBW 300 kHz  Mode Auto Sweep
@ 1Pk Max
D2[1] 0.03 dB
M1 pL-00100 MHz
0 dBm e, MI[1] e, B 71,18 dBM
/,./\.-" - R I Vet 2,402 15268 GHz]
-10 dBm 7
Y,
-20 dBm -
r/
S
-30 dBm v
e

L‘.‘J‘R?&Daﬂ

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz

1001 pts Span 3.0 MHz

Marker
Type | Ref | Trc |

X-value | Y-value | Function | Function Result |

M1 1

D2 M1 1

2.4021528 GHz -1.18 dBm
1.001 MHz -0.03 dB
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Spectrum

Channel Spacing (Middle CH=1MHz)

(=)

Ref Level 10.00 dBm

Att 25 dB @

Offset 1.50 dB & RBW 100 kHz

SWT 100 ms & YBW 300 kHz Mode Auto Sweep

@ 1Pk Max

D2[1]

0 dBm
| — ot

-10 dBm

S — -¥ 00400 MHz
| R MUY f"‘/l\z_u dBm

mi -0.08dB

2.44215380 GHz

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz

1001 pts

Span 3.0 MHz

Marker
Type | Ref | Trc |
1

X-value | Y-value | Function

Function Result

M1
Dz| M1 1

2.4421538 GHz
-1.004 MHz

2,43 dBm
-0.08 dB

Spectrum

Channel Spacing (High CH=1MHz)

(=)

Ref Level 10.00 dBm
Att 25de @

Offset 1.50 dB & RBW 100 kHz

SWT 100 ms @ VBW 300 kHz Mode Auto Sweep

@ 1Pk Max

AT e

M1 o D2[1]
¥

\, P

-

-10 dBm

- "‘f‘H'[‘ll,-—-\
.

-0D.01dB

998.00 kHz

3.76 dBm
2.47915780 GHz

-20 dBm

-30 dBm

v -

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz

1001 pts

Span 3.0 MHz

Marker
Type | Ref | Tre |

X-value | Y-value | Function |

Function Result

M1 1
D2 M1 1

2.4791578 GHz
998.0 kHz

3.76 dBm
-0.01 dB
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7. Number of Hopping Frequency
7.1 Test Data

GFSK
No. of Channel = 79

Spectrum n%:'

Ref Level 10.00 dBm Offset 1.50 dB @ RBW 1 MHz

Att 25 dB @ SWT 100 ms & YBW 3 MHz Mode Auto Sweep
@ 1Pk Max
M1[1] -6.11 dBm
2.46186830 GHz
0 dBm

S e s s i aasasal b MAMM ASAAAAAS AMMAAAAA ML AN ”"W\\
|
| l
-50 dBm l

-60 dBm

-70 dBm

-80 dBm

Start 2.4 GHz 20001 pts Stop 2.4835 GHz
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8. Time of Occupancy
8.1 Test Data

The dwell time within a period in data mode is independent from the packet type (packet length).
Test data is corrected with the worse case, which the packet length is DH1, DH3, and DH5.

The test period: T = 0.4 Second * 79 Channel = 31.6 s
Dwell time = time slot length * (Hopping rate / Number of hopping channels) * Period

Modulation Test Channel Packet Time Slot Length (ms) | Dwell Time (ms) Limit (ms)
DH1 0.36522 116.87 400
2402MHz DH3 0.36522 116.87 400
DH5 0.36522 116.87 400
DH1 1.6319 261.104 400
GFSK 2441MHz DH3 1.6420 262.72 400
DH5 1.6217 259.472 400
DH1 2.8594 305.003 400
2480MHz DH3 2.8594 305.003 400
DH5 2.8594 305.003 400
3DH1 0.384 122.88 400
2402MHz 3DH3 0.384 122.88 400
3DH5 0.380 121.60 400
3DH1 1.624 259.84 400
8DPSK 2441MHz 3DH3 1.624 259.84 400
3DH5 1.617 258.72 400
3DH1 2.8594 305.003 400
2480MHz 3DH3 2.8739 306.549 400
3DH5 2.8739 306.549 400
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8.2 Test Plots

DH1 time slot (Low, Middle, High Channels)

Spectrum n%:

Ref Level 10.00 dBm Offset 1.50 dB & RBW 1 MHz

Att 25 de @ SWT 4ms @ VYBW 3 MHz
SGL
@ 14P Clrw

D2[1] -0.10 dB
M1 365.22 ps

- ———M1[1] -1.20 dRm)
89R2.75 ps

0 dBm———————

l

-10 dBm

-20 dBm

-30 dBm

o=t o] bl PN

40 dem

b, ] N

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz 691 pts 400.0 ps/

Spectrum u%r.

Ref Level 10.00 dBm Offset 1.50 dB & RBW 1 MHz

Att 25 dB @ SWT 4ms @ VBW 3 MHz
SGL
@14P Clrw

ol D2[1] 0.10 dB
2 - -365.22 s
S SN A N . -365.22 5
0 dBm M1[1] 2|24 dpm
1.99420 {ns

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz 691 pts 400.0 ps/
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Spectrum

(=)

SGL

Ref Level 10.00 dBm
Att 25dB @ SWT

Offset 1.50 dB & RBW 1 MHz
4ms @ VBW 3 MHz

@ 1AP Clrw

D2[1]

0.16 dB

-10{dBm

-

1[1]

-36 22 ps]
3.3 dBm
1.83F¥68 ms

-20|dBm

-30|dBm

-40 dBm

et feriuna]

-50 dBm

-60 dBm
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DH5 time slot (Low, Middle, High Channels)
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Spectrum u%r.
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Spectrum
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3DH5 time slot (Low, Middle, High Channels)
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9. Conducted Emissions on AC Mains

9.1 Test Data

EUT: Bluetooth Stereo Speaker with Powerbank
Tested Model: NS-SPBTBRICK-SB
Operating Condition: BT Transmitting
Line: Neutral
80.0 dBu¥
Limat1: —
Limit2: _—
\ I
\ |
40
A | o I, m
P ,ij\\‘lvu“ rL"’th Id.\""r ”‘.\,” er-nm A L'HFL L«.JU W "LMJ'LJLJULJUMIM ”hMlWLU Haqa peak
/ 3 ANTAILY SN
N ,J \\\ 1 A H‘]’ \(\.\_J‘\JI'J W L‘\ “ﬂl
[ ' *W’]f']‘l Nave
0.0
0.150 0.5 (MHz2) 5 30.000
Reading Correct Measure-
No. Mk.  Freq.  Level Factor  ment Limit ~ Over
MHz dBuV dB dBuV dBuV dB Detector Comment
1 0.4500 40.74 0.00 40.74 56.88 -16.14 QP
2 0.4500 35.88 0.00 35.88 46.88 -11.00 AVG
3 1.3550 41.32 0.00 41.32 56.00 -14.68 QP
4 * 1.3550 36.63 0.00 36.63 46.00 -9.37 AVG
5 2.2550 39.82 0.00 39.82 56.00 -16.18 QP
6 2.2550 36.32 0.00 36.32 46.00 -9.68 AVG
7 3.1550 37.80 0.00 37.80 56.00 -18.20 QP
8 3.1550 34.19 0.00 34.19 46.00 -11.81 AVG
9 4.0650 39.62 0.00 39.62 56.00 -16.38 QP
10 4.0650 35.69 0.00 35.69 46.00 -10.31 AVG

11 15.4800 40.08 0.00 40.08 60.00 -19.92 QP
12 15.4800 34.67 0.00 3467  50.00 -156.33 AVG




Produkte
Products

Appendix A

50090617 002
Page 56 of 56

A TUVRheinland®

[ Line:

| Live

80.0 dBuwY

40

Limit1: —_—
Limit2: e

L,

W

\‘1 / ol If

i | I |

|
'. I}.,«/L \ fl\‘-fr\-.ﬂ /,lf‘*"l_rtL JM‘“ ,JLJ h-"k, '[Lf\._,“w‘tAJMJL__QJ'IJ'MI_..M,l,_a,.k;J llb"-“llll,\,ﬂ

2]

peak

’hlmw{ AVG

0.0
0.150 0.5 (MHz) 30.000
Reading Correct Measure-
No. Mk. Freq.  Level Factor ~ ment Limit ~ Over
MHz dBuv dB dBuV dBuV dB Detector ~ Comment
1 0.4500 45.93 0.00 4593 56.88 -10.95 QP
2 0.4500 40.00 0.00 40.00 46.88 -6.88 AVG
3 1.3500 41.88 0.00 4188 56.00 -14.12 QP
4 - 1.3500 40.17 0.00 40.17  46.00 -5.83 AVG
5 2.2550 43.73 0.00 43.73  56.00 -12.27 QP
6 2.2550 39.75 0.00 39.75  46.00 -6.25 AVG
7 3.1500 43.82 0.00 4382 56.00 -12.18 QP
8 3.1500 39.12 0.00 39.12  46.00 -6.88 AVG
9 4.0500 44.84 0.00 4484  56.00 -11.16 QP
10 4.0500 39.02 0.00 39.02  46.00 -6.98 AVG
11 15.7200 42.09 0.00 4209 60.00 -1791 QP
12 15.7200 38.77 0.00 38.77 50.00 -11.23 AVG




