1. Bandwidth

1.1 Test Result

Annex for Bluetooth BR/EDR

Test Report No. :

CTL2009081011-WF

Frequency 20dB Bandwidth .
Test Mode (MH2) TX Type ANT No. Test Result (MHz) Verdict
2402 SISO 1 1.052 PASS
GFSK 2441 SISO 1 1.027 PASS
2480 SISO 1 1.038 PASS
2402 SISO 1 1.223 PASS
Pi/ADQPSK 2441 SISO 1 1.189 PASS
2480 SISO 1 1.216 PASS
2402 SISO 1 1.199 PASS
8DPSK 2441 SISO 1 1.198 PASS
2480 SISO 1 1.233 PASS
Frequency 99% Occupied Bandwidth
Test Mode (MHz) TX Type ANT No. Test Result (MH2)
2402 SISO 1 0.916 Only for Report Use
GFSK 2441 SISO 1 0.911 Only for Report Use
2480 SISO 1 0.944 Only for Report Use
2402 SISO 1 1.130 Only for Report Use
Pi/ADQPSK 2441 SISO 1 1.131 Only for Report Use
2480 SISO 1 1.137 Only for Report Use
2402 SISO 1 1.147 Only for Report Use
8DPSK 2441 SISO 1 1.148 Only for Report Use
2480 SISO 1 1.143 Only for Report Use

1.2 Test Graph - 20dB Bandwidth
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Bandwidth NTNV_Pi/4DQPSK_SISO_2DH5_2480MHz_ANT1
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1.3 Test Graph - 99% Occupied Bandwidth
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Bandwidth NTNV_8DPSK_SISO_3DH5_2402MHz_ANT1

Frequency (MHz)

10 ANT=1 (SISO}
RBW=30kHz
VBW=100KHZ
] Detector=Peak
0 Trace=MAX Hold
Sweep Point=1001
Sweep Time=3.2ms
10
-20 * L
- —-30
£ 99%O0BW: 1.147MHz
o
o Marker
= _a0 1:2401.429 MHz
] -20.47d8m
S 2:2402.577 MHz
) 20 62d8m
= =501
—60 4
—~70 4
—80
— Trace
-90 T T T T T T T
2400.5 2403.5
Frequency (MHz) 14
Bandwidth NTNV_8DPSK_SISO_3DH5_2441MHz_ANT1
10 ANT=1 (SIS0}
RBW=30kHz
0
Sweep Point=1001
Sweep Time=3.2ms
104
4 4
20 4
- -30
£ 99%O0BW: 1.148MHz
o
o Marker
= —40 1:2440.428 MHz
] -16.49d8m
4 2:2441.576 MHz
) 16 81d8m
= =501
—60 4
—~70 4
—80
— Trace
-90 T T T T T T T
24395 2442.5

9/39




Bandwidth NTNV_8DPSK_SISO_3DH5_2480MHz_ANT1
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2. Maximum Conducted Output Power

2.1 Test Result

Frequency Measured Peak . _

Test Mode TX Type Output Power (dBm) | Limits (dBm) Verdict
(MH2) Ant 1

2402 SISO -1.45 20.97 PASS

GFSK 2441 SISO 2.49 20.97 PASS

2480 SISO 0.42 20.97 PASS

2402 SISO -1.41 20.97 PASS

Pi/4DQPSK 2441 SISO 2.48 20.97 PASS

2480 SISO 0.42 20.97 PASS

2402 SISO -1.43 20.97 PASS

8DPSK 2441 SISO 2.46 20.97 PASS

2480 SISO 0.45 20.97 PASS

2.2 Test Graph
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Maximum Conducted Output Power NTNV_GFSK_SISO_DH5_2480MHz_ANT1
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Maximum Conducted Output Power NTNV_8DPSK_SISO_3DH5_2402MHz_ANT1

Frequency (MHz)

10 ANT=1 (S1S0)
RBW=3MHz
VBW=3MH;
] 1 Detector=peak
0 + Trace=MAX Hold
Sweep Point=1001
Sweep Time=1ms
—~10 4
—20
— -30
£
[} Pawer: -1.43 dBm
el Marker:
— -0 1: 2402.000 MHz
] -1.43d8m
>
[}
— -501
—60 4
—70 4
—80
—— Trace
-90 T T T T T
2397.0 2407.0
Frequency (MHz) )
Maximum Conducted Output Power NTNV_8DPSK_SISO_3DH5_2441MHz_ANT1
10 ANT=1 (SISO)
1 RBW=3MHz
H VBW=3MHE
B Detects Peak
o Trace=MAX Hold
Sweep Point=1001
Sweep Time=1ms
—~10 4
—20
— -30
£
[} Pawer: 2.46 dBm
el Marker:
— -0 1: 2440.880 MHz
] 2.46d8m
>
[}
— -501
—60 4
—70 4
—80
—— Trace
-90 T T T T T
2436.0 2446.0

14 /39




Maximum Conducted Output Power NTNV_8DPSK_SISO_3DH5_2480MHz_ANT1
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3. Carrier frequency separation
3.1 Test Result
Channel 20dB
Test Mode TX Type ANT No. Separation Bandwidth Limits (MHz) Verdict
(MH2) (MHz)
GFSK SISO 1 0.985 1.052 20.701 PASS
Pi/ADQPSK SISO 1 0.999 1.223 20.815 PASS
8DPSK SISO 1 0.999 1.233 >0.822 PASS
3.2 Test Graph
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4. Number of hopping frequencies

4.1 Test Result

Test Mode TX Type ANT No. Num of Hopping Frequencies Limits Verdict
GFSK SISO 1 79 215 PASS
PIDAPS | siso 1 79 215 PASS
8DPSK SISO 1 79 215 PASS

4.2 Test Graph
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Number of hopping frequencies NTNV_GFSK_SISO_DH5_HOPP_ANT1

Frequency (MHz)

10 ANT=1 (SIS0)
RBW=300kHz
VBW=300kHZ
4 Detects Peak
0 Trace=MAX Hold
Sweep Point=10001
| | Sweep Time=1.333ms
-10 HH HH HHH
-20
— -30 1
£
o
o
~ _40 HOPP Num: 79
o
>
u
— 50 |
60" L™y
-70
-80
—— Trace
-90 T v r + r .
2398.0 2485.5
Frequency (MHz)
Number of hopping frequencies NTNV_Pi/4DQPSK_SISO_2DH5_HOPP_ANT1
10 ANT=1 (SIS0)
RBW=300kHz
VBW=300kHZ
4 Detects Peak
0 i Trace=MAX Hold
¢ { Sweep Point=10001
\ J Sweep Time=1.333ms
-10 1
-20
— -30 1
£
o |
o
~ _—40 HOPP Num: 79
o
>
u !
= -50 1
50 ¥y i
—60 4 {
W
-70
-80
—— Trace
-90 T v r + r .
2398.0 2485.5

17/39




Number of hopping frequencies NTNV_8DPSK_SISO_3DH5_HOPP_ANT1

Level (dBm)
£

HOPP Num: 79

— Trace

2398.0

Frequency (MHz)

2485.5

5. Time of Occupancy (Dwell Time)

5.1 Test Result

Duration | Obeser Num of Dwell

Test Packet X ANT | of Single vation Pulse in Time Limits Verdict
Mode Type Type No. Pulse Period | Observation (ms)
X (ms)
(ms) (s) Period

DH1 SISO 1 0.393 31.6 153 60.129 <400 PASS
GFSK DH3 SISO 1 1.646 31.6 106 174.476 <400 PASS
DH5 SISO 1 2.894 31.6 78 225.732 <400 PASS
Pi/4D 2DH1 SISO 1 0.392 31.6 151 59.192 <400 PASS
QPS 2DH3 SISO 1 1.655 31.6 110 182.050 <400 PASS
K 2DH5 SISO 1 2.903 31.6 79 229.337 <400 PASS
8DPS 3DH1 SISO 1 0.405 31.6 150 60.750 <400 PASS
K 3DH3 SISO 1 1.657 31.6 110 182.270 <400 PASS
3DH5 SISO 1 2.909 31.6 82 238.538 <400 PASS

5.2 Test Graph
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Detector=Peak
Trace=MAX Hold
104 B b sl b b | ISweep Point=30001
Sweep Time=20ms
—20 4
—30 4

—40 4

Time of Pulse:
2.903ms

Level (dBm)
1
2

—— Trace
20.0
Time (ms) 2020-00-17 17:08

Time of Occupancy (Dwell Time) NTNV_Pi/4DQPSK_SISO_2DH5_HOPP_ANT1
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ANT=1 (S150)
Center=2 441GHz
RBW=910KHZ
VBW=310kHz
Detector=Peak
Trace=MAX Hold
Sweep Point=30001
Sweep Time=31.65

Number of Pulse:
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Dwell Time:
229.337Tms

Level (dBm)

— Trace

—90 + T T T T T T T T T
0.0 316

Time (s) 2020-09-17 17:09
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Level (dBm)

Time of Occupancy (Dwell Time) NTNV_8DPSK_SISO_3DH1_HOPP_ANT1

ANT=1 (5IS0)
Center=2.441GHz
k RBW=910kHz

: - - VBW=910kHz
Detector=Peak
Trace=MAX Hold
Sweep PoInt=30001
Sweep Time=20ms

Time of Pulse:
0.405ms

—— Trace
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Trace:
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—— Trace
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Level (dBm)

Time of Occupancy (Dwell Time) NTNV_8DPSK_SISO_3DH3_HOPP_ANT1

10 ANT=1 (SIS0)
Center=2,441GHz
k RBW=910kHz
0 1 £ 4 ! VBW=910kHz
Detector=Peak
Trace=MAX Hold
Sweep PoInt=30001
-10 Sweep Time=20ms
-20
-30
-40
Time of Pulse:
1657ms
— Trace
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Level (dBm)
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1
w
=

1
&
o

1
w
-3

!
-3
k=

=70

—90 +

ANT=1 (SIS0}
Center=2 441GHz
RBW=910KHZ

Trace:
Sweep Point=30001
Sweep Time=31.65

Number of Pulse:
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Dwell Time:
182.270ms

— Trace

0.0
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Time (s) 2020-09-17 17:34
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Level (dBm)

Time of Occupancy (Dwell Time) NTNV_8DPSK_SISO_3DH5_HOPP_ANT1

Time (ms)

20.0

eeeee
RBW=910kHz
VBW=910kHz
Detector=Peak
Trace=MAX Hold
Sweep Point=30001
Sweep Time=20ms

Time of Pulse
2.909ms

—— Trace

GHz

Level (dBm)

Time of Occupancy (Dwell Time) NTNV_8DPSK_SISO_3DH5_HOPP_ANT1

ANT=1 (SI50)

Center=2 441GHz

RBW=910KHZ
| 1 1 VBW=910kHz
Detector=Peak
Trace=MAX Hold
Sweep Point=30001
Sweep Time=31.65

Time (s)

Dwell Time.
238.538ms

Number of Pulse:
82

6. Unwanted Emissions in Non-restricted Frequency Bands

6.1 Test Result

Test Mode Fr((a&ﬁazr)lcy TX Type ANT No. Spé;;?ssﬁo%o&%urﬁt)ed Limits (dBm) Verdict
2402 SISO 1 Refer to test graph -17.97 PASS

GESK 2441 SISO 1 Refer to test graph -17.97 PASS
2480 SISO 1 Refer to test graph -17.97 PASS

Hopping SISO 1 Refer to test graph -17.97 PASS

2402 SISO 1 Refer to test graph -17.95 PASS

. 2441 SISO 1 Refer to test graph -17.95 PASS
Pi/4ADQPSK 2480 SISO 1 Refer to test graph -17.95 PASS
Hopping SISO 1 Refer to test graph -17.95 PASS

8DPSK 2402 SISO 1 Refer to test graph -17.84 PASS
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2441

SISO

[En

Refer to test graph

-17.84

PASS

2480

SISO

-

Refer to test graph

-17.84

PASS

Hopping

SISO

Refer to test graph

-17.84

PASS

6.2 Test Graph

Unwanted Emissions in Non-restricted Frequency Bands
NTNV_GFSK_SISO_DH5_2441MHz_ANT1
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Unwanted Emissions in Non-restricted Frequency Bands
NTNV_GFSK_SISO_DH5_2402MHz_ANT1
Ll ANT=1 (5150)
RBW=100kHz
1 VBW=300kHZ
Detector=Peak
04 L] Trace=MAX Hold
Sweep Point=1001
Sweep Time=3,6ms
—10 1
—20 4
— —301
£
o Marker:
o 1: 2402.000 MHz
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Unwanted Emissions in Non-restricted Frequency Bands
NTNV_GFSK_SISO_DH5_2402MHz_ANT1
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Unwanted Emissions in Non-restricted Frequency Bands
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Unwanted Emissions in Non-restricted Frequency Bands
NTNV_GFSK_SISO_DH5_2480MHz_ANT1
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Unwanted Emissions in Non-restricted Frequency Bands
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Unwanted Emissions in Non-restricted Frequency Bands
NTNV_GFSK_SISO_DH5_2441MHz_ANT1
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Unwanted Emissions in Non-restricted Frequency Bands
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Unwanted Emissions in Non-restricted Frequency Bands
NTNV_Pi/4DQPSK_SISO_2DH5_2441MHz_ANT1
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Trace=MAX Hold
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Unwanted Emissions in Non-restricted Frequency Bands
NTNV_Pi/4DQPSK_SISO_2DH5_2402MHz_ANT1
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Unwanted Emissions in Non-restricted Frequency Bands
NTNV_Pi/4DQPSK_SISO_2DH5_2402MHz_ANT1
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Unwanted Emissions in Non-restricted Frequency Bands
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Unwanted Emissions in Non-restricted Frequency Bands
NTNV_Pi/4DQPSK_SISO_2DH5_24B0MHz_ANT1
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Unwanted Emissions in Non-restricted Frequency Bands
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Unwanted Emissions in Non-restricted Frequency Bands
NTNV_Pi/4DQPSK_SISO_2DH5_2441MHz_ANT1

Frequency (MHz)

10 ANT=1 (5150)
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Unwanted Emissions in Non-restricted Frequency Bands
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Unwanted Emissions in Non-restricted Frequency Bands
NTNV_8DPSK_SISO_3DH5_2441MHz_ANT1
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Unwanted Emissions in Non-restricted Frequency Bands
NTNV_8DPSK_SISO_3DH5_2402MHz_ANT1
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Unwanted Emissions in Non-restricted Frequency Bands
NTNV_8DPSK_SISO_3DH5_2402MHz_ANT1
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Unwanted Emissions in Non-restricted Frequency Bands
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Unwanted Emissions in Non-restricted Frequency Bands
NTNV_8DPSK_SISO_3DH5_2480MHz_ANT1
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Unwanted Emissions in Non-restricted Frequency Bands
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Unwanted Emissions in Non-restricted Frequency Bands
NTNV_8DPSK_SISO_3DH5_2441MHz_ANT1
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Unwanted Emissions in Non-restricted Frequency Bands
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