Shenzhen CTL Testing Technology Co., Ltd.

Floor 1-A, Baisha Technology Park, No.3011, Shahexi Road, Nanshan District, Shenzhen, China 518055

Tel: +86-755-89486194 E-mail: cti@ctl-lab.com

Annex for Bluetooth
Test Report No.: CTL2508148031-WF

TABLE OF CONTENTS

ANNEX TOI BIUBTOOTN ...ttt e e st e e e sb e e e e eanneeeeeans 1
T DULY CYCIE ettt e oottt e e e bttt e e ek b et e e e e bttt e e e ab et e e e e nb e e e e e ne e e e e anes 2
P2 =21 0T 1V To |1 o PSPPI 8
3. Maximum Conducted OUIPUL POWET ... e e e e e e re e e e e e e e 19
4. Carrier FreqUEeNCY SEPATatiON ............uiii ittt e e e e e s e aab e e e e anae e e e e e bnne e e e neees 25
5. Number of HOPPING FreQUENCIES .......coooieeeeeee ettt et e e e e e e e e e e e e e e e nneees 28
6. Time of Occupancy (DWEIl TIME) ... ...uuuiiiiiiee e e e e e e e e e e e e e aar e e e e e aaeeas 31

7. Unwanted Emissions In Non-restricted Frequency Bands...........cccccoo e, 41



Annex for Bluetooth Test Report No.: CTL2508148031-WF
FCCID: 2BRR7-BEATORB

1. Duty Cycle

1.1 Test Result

1.1.1 Ant1
Ant1
Mode > Frequency | Packet | T_on | Period | Duty Cycle Duty Cycle Max. DC
Type (MHz) Type (ms) (ms) (%) Correction Factor (dB) Variation (%)

2402 DH5 2.880 | 3.749 76.82 1.15 0.01

GFSK SISO 2441 DH5 2.880 | 3.749 76.82 1.15 0.01
2480 DH5 2.888 | 3.751 76.99 1.14 0.03

2402 2DH5 | 2.887 | 3.750 76.99 1.14 0.03

Pi/4ADQPSK | SISO 2441 2DH5 | 2.887 | 3.751 76.97 1.14 0.03
2480 2DH5 | 2.893 | 3.749 7717 1.13 0.03

2402 3DH5 | 2.888 | 3.749 77.03 1.13 0.01

8DPSK SISO 2441 3DH5 | 2.888 | 3.749 77.03 1.13 0.01
2480 3DH5 | 2.888 | 3.750 77.01 1.13 0.04
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FCCID: 2BRR7-BEATORB

1.2 Test Graph

1.2.1 Ant1
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FCCID: 2BRR7-BEATORB
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FCCID: 2BRR7-BEATORB
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FCCID: 2BRR7-BEATORB
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FCCID: 2BRR7-BEATORB

8DPSK_3DH5_HCH_2480MHz_Ant1_NTNV
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Annex for Bluetooth Test Report No.: CTL2508148031-WF

FCCID: 2BRR7-BEATORB

2. Bandwidth

2.1 Test Result

2.1.1 OBW
X Frequenc Packet 99% Occupied Bandwidth (MHz) .

Mode Type (MHZz) Y Type ANT Result Limit Verdict
2402 DH5 1 0.926 / Pass
GFSK SISO 2441 DH5 1 0.939 / Pass
2480 DH5 1 0.938 / Pass
2402 2DH5 1 1.201 / Pass
Pi/4DQPSK SISO 2441 2DH5 1 1.208 / Pass
2480 2DH5 1 1.209 / Pass
2402 3DH5 1 1.198 / Pass
8DPSK SISO 2441 3DH5 1 1.200 / Pass
2480 3DH5 1 1.195 / Pass

2.1.2 20dB BW
X Frequenc Packet 20dB Bandwidth (MHz) .

Mode Type (MHz) Y Type ANT Result Limit Verdict
2402 DH5 1 1.037 / Pass
GFSK SISO 2441 DH5 1 1.045 / Pass
2480 DH5 1 1.042 / Pass
2402 2DH5 1 1.347 / Pass
Pi/ADQPSK SISO 2441 2DH5 1 1.332 / Pass
2480 2DH5 1 1.329 / Pass
2402 3DH5 1 1.310 / Pass
8DPSK SISO 2441 3DH5 1 1.300 / Pass
2480 3DH5 1 1.301 / Pass

Page 8/ 57



Annex for Bluetooth

FCCID: 2BRR7-BEATORB

2.2 Test Graph

2.2.1 OBW

Test Report No.: CTL2508148031-WF
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FCCID: 2BRR7-

BEATORB

Test Report No.: CTL2508148031-WF

GFSK_DH5_HCH_2480MHz_Ant1_NTNV
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FCCID: 2BRR7-BEATORB

Test Report No.: CTL2508148031-WF
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FCCID: 2BRR7-BEATORB

8DPSK_3DH5_LCH_2402MHz_Ant1_NTNV
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FCCID: 2BRR7-BEATORB

8DPSK_3DH5_HCH_2480MHz_Ant1_NTNV
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FCCID: 2BRR7-

2.2.2 20dB BW

BEATORB

Test Report No.: CTL2508148031-WF
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FCCID: 2BRR7-BEATORB

GFSK_DH5 _HCH_2480MHz_Ant1_NTNV
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Test Report No.: CTL2508148031-WF
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FCCID: 2BRR7-BEATORB
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FCCID: 2BRR7-BEATORB

3. Maximum Conducted Output Power

3.1 Test Result

3.1.1 Power
> Frequenc Packet Maximum Peak Conducted Output Power (dBm) .
Mode Type (MHz) / Type ANT1 Limit Verdict
2402 DH5 -1.18 <=20.97 Pass
GFSK SISO 2441 DH5 -1.31 <=20.97 Pass
2480 DH5 -1.84 <=20.97 Pass
2402 2DH5 -0.37 <=20.97 Pass
Pi/4ADQPSK SISO 2441 2DH5 -0.55 <=20.97 Pass
2480 2DH5 -1.01 <=20.97 Pass
2402 3DH5 -0.01 <=20.97 Pass
8DPSK SISO 2441 3DH5 -0.10 <=20.97 Pass
2480 3DH5 -0.61 <=20.97 Pass
Note1: Antenna Gain: Ant1: -0.58dB;;
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3.2 Test Graph

3.2.1 Power

Test Report No.: CTL2508148031-WF

GFSK_DH5_LCH_2402MHz_Ant1_NTNV

Ant: Ant1

CENT: 2402 MHz
Sgan: 5.185 MHz

| RBW: 2 MHz

VBW: 2 MHz

Detector: Peak

TraceType: MAX Hold

AverageCount: 1

SweepPoint: 1001

SweepTime: 1 ms

Sweep: Continue

| AverageType: RMS

Power: -1.18dBm
Makoe

laker:
1.2402.083 MHz
-1.18 dBm

Frequency (MHz)

_50_ ,,,,,,,,,,,,,
_60_ Y St S SUSISSUSY S S S
(1
_80_,,, EEHERT NS ST, | SUSIUPUCE . -PEOU PSSR, SIS ST.  SNECASSES, ST ST U Ce:, NP TCTeTRN, SO S
| | ' —— Trace
-90 T T T T T
2399.408 2404.593
Frequency (MHz)
GFSK_DH5_MCH_2441MHz_Ant1_NTNV
30 Ant: Ant1
CENT: 2441 MHz
S%an: 5.225 MHz
20 4 _| RBW: 2 MHz
VBW: 2 MHz
Detector: Peak
TraceType: MAX Hold
--|| AverageCount: 1
SweepPoint: 1001
SweepTime: 1 ms
Sweep: Continue
--| AverageType: RMS
Power: -1.31dBm
| Maker:
1. 2440.943 MHz
-1.31 dBm
04 1
-/} 8 | OIS, . FRSSISPI. . SV, SSRGS NSNS WIS ISR, SR S
—— Trace
-90 T T T T T
2438.388 2443613

Page 20/ 57




Annex for Bluetooth

FCCID: 2BRR7-BEATORB

Test Report No.: CTL2508148031-WF
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FCCID: 2BRR7-BEATORB

Test Report No.: CTL2508148031-WF
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FCCID: 2BRR7-BEATORB

Test Report No.: CTL2508148031-WF
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FCCID: 2BRR7-BEATORB
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FCCID: 2BRR7-BEATORB

4. Carrier Frequency Separation

4.1 Test Result

Test Report No.: CTL2508148031-WF

4.1.1 Ant1
Ant1
Mode TX Frequency Packet Channel Separation 20dB Bandwidth Limit Verdict
Type (MHz) Type (MHz) (MHz) (MHz)
GFSK SISO HOPP DH5 0.984 1.045 >=0.697 Pass
Pi/4ADQPSK SISO HOPP 2DH5 1.001 1.347 >=0.898 Pass
8DPSK SISO HOPP 3DH5 1.022 1.310 >=0.873 Pass
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FCCID: 2BRR7-BEATORB

4.2 Test Graph

4.2.1 Ant1
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FCCID: 2BRR7-BEATORB
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FCCID: 2BRR7-BEATORB

5. Number of Hopping Frequencies
5.1 Test Result

5.1.1 HoppNum

X Frequenc Packet Num of Hopping Frequencies .

Mode Type M) Type ANT Limit Verdict
GFSK SISO HOPP DH5 79 >=15 Pass
Pi/4ADQPSK SISO HOPP 2DH5 79 >=15 Pass
8DPSK SISO HOPP 3DH5 79 >=15 Pass
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FCCID: 2BRR7-BEATORB

5.2 Test Graph

5.2.1 HoppNum
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FCCID: 2BRR7-BEATORB
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FCCID: 2BRR7-BEATORB

Test Report No.: CTL2508148031-WF

6. Time of Occupancy (Dwell Time)

6.1 Test Result

6.1.1 Ant1
Ant1
Mode TX |Frequency | Packet Duration of Observation Num of Pulse in Dwell Limit Verdict
Type | (MHz) Type | Single Pulse (ms) | Period (s) | Observation Period | Time (ms) | (ms)
DH1 0.386 31.600 320 123.520 | <=400| Pass
GFSK |SISO| HOPP DH3 1.638 31.600 154 252.252 | <=400| Pass
DH5 2.886 31.600 109 314.574 | <=400| Pass
2DH1 0.388 31.600 320 124.160 | <=400| Pass
Pi/4DQPSK| SISO | HOPP | 2DH3 1.640 31.600 165 270.600 | <=400| Pass
2DH5 2.898 31.600 109 315.882 | <=400| Pass
3DH1 0.392 31.600 319 125.048 | <=400| Pass
8DPSK |SISO| HOPP | 3DH3 1.648 31.600 162 266.976 | <=400| Pass
3DH5 2.898 31.600 95 275.310 | <=400| Pass
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FCCID: 2BRR7-BEATORB

6.2 Test Graph
6.2.1 Ant1
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FCCID: 2BRR7-BEATORB
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FCCID: 2BRR7-BEATORB

GFSK_DH5_HOPP_Ant1_NTNV

10 Ant: Ant1
CENT: 2441 MHz
Span: 0 Hz
RBW: 1 MHz
04 : : - ' - - VBW. 1 MHz
i Detector: Peak
TraceType: Clear
SweepPoint: 10001
—10 | . ! . SweepTime: 20 ms
Sweep: Single
| | | Time of Pulse:
=20 1 : : 2.886ms
_30 -
=40

Level (dBm)

—— Trace
-90

Time (ms)

GFSK_DH5_HOPP_Ant1_NTNV

Ant: Ant1
CENT: 2441 MHz

Span: 0 Hz

RBW: 100 kHz
04 o ] - i VBW. 100 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 30001
SweepTime: 31.6 s
Sweep: Single

Number of Pulse:
109

Dwell Time:
314.574ms

Level (dBm)

—— Trace
=80 -
0.0 316

Page 34 / 57



Annex for Bluetooth

FCCID: 2BRR7-BEATORB

Test Report No.: CTL2508148031-WF
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Test Report No.: CTL2508148031-WF

Pi/ADQPSK_2DH3_HOPP_Ant1_NTNV

Level (dBm)

10 Ant: Ant1
CENT: 2441 MHz
Span: 0 Hz
0 VBW 1 Mtz
b - - - - - z
m i i i Detector: Peak
I | | TraceType: Clear
SweepPoint: 10001
-10 ! M = SweepTime: 20 ms
Sweep: Single
~20 4 i i Tirg‘eléyksulse:
-l
=
[sa]
Z
©
>
()
-l
—— Trace
-90 T T T T T T T
0.0 20.0
Time (ms)
Pi/4ADQPSK_2DH3 HOPP_Ant1_NTNV
10 Ant: Ant1

CENT: 2441 MHz
Span: 0 Hz

RBW: 100 kHz

VBW: 100 kHz
Detector: Peak
TraceType: MAX Hold
SweepPoint: 30001
SweepTime: 31.6 s
Sweep: Single

Number of Pulse:
165

Dwell Time:
270.6ms
-80
—— Trace
=80 T T T T T T T 1
0.0 316

Page 36/ 57




Annex for Bluetooth Test Report No.: CTL2508148031-WF
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