CTI =348

Report No. EED32N80682002 Page 1 of 64

Appendix: Bluetooth Classic

Hotline:400-6788-333  www.cti-cert.com  E-mail:info@cti-cert.com  Complaint call:0755-33681700 Complaint E-mail:complaint@cti-cert.com



CTI & 48

Report No. EED32N80682002 Page 2 of 64
Contents
Appendix A: 20dB Emission BandWidth.........cccooiiiiiiiiiieie et 3
TESERESUIL. ...ttt 3
TEST GrAPINS. ...ttt bbbttt bbb 4
Appendix B: Occupied Channel Bandwidth........cc.ccoouiiiiiiiiiiee e 9
TESERESUIL. ...ttt 9
TEST GrAPNS. ..ttt ettt bens 10
Appendix C: Maximum conducted OUTPUL POWET .......ccccueiiiiiiriiiiiiiiiiee et 15
Test Result............... LE M doinn LR L AL 15
TEST GrAPNS. ...ttt ettt ettt 16
Appendix D: Carrier frequenCy SEPAratioN........coceoreiiiiiiierierte ettt ettt st 21

Test Result
Test Graphs
Appendix E: TiMe Of OCCUPANCY.....eiiuiiiiiiiieie ettt ettt ettt sttt sae e s 24
TESERESUIL. ...ttt 24
TEST GrAPNS. ..ttt 25
Appendix F: Number of hopping channels..........cooiiiiiiiiiiee e 34
lest Result............. LER B Ko LB L AL

Test Graphs
Appendix G: Band edge measurements
TESERESUIL. ...ttt 37
Test GraphS. Y. oo N e LN 38
Appendix H: Conducted Spurious EMISSION......ccc.eeiiiiiiiiiiiieeiiie ettt 44
TESERESUIL. ...ttt 44
TEST GrAPNS. ...ttt sttt 45
APPENIX 12 DULY CYCIB.. ittt et ettt et b e st e st e e e e sbeesaeesbeeaee 59
Test ReSult.............. LER B d i LR i LR L 59
TEST GrAPNS. ..ttt ettt ettt 60

Hotline:400-6788-333  www.cti-cert.com  E-mail:info@cti-cert.com  Complaint call:0755-33681700 Complaint E-mail:complaint@cti-cert.com



CTI & 48

Report No. EED32N80682002 Page 3 of 64

Appendix A: 20dB Emission Bandwidth

Test Result
Test 20db
Antenna | Channel FL[MHZ] FH[MHz] | LimitfMHz] | Verdict
Mode EBW[MHz]
2402 0.936 2401.514 2402.450 - PASS
DH5 Ant1 2441 0.939 2440.517 2441.456 - PASS
2480 0.936 2479.514 2480.450 - PASS
2402 1.242 2401.358 2402.600 - PASS
2DH5 Ant1 2441 1.218 2440.361 2441.579 - PASS
2480 1.236 2479.361 2480.597 - PASS
2402 1.254 2401.334 2402.588 - PASS
3DH5 Ant1 2441 1.251 2440.334 2441.585 - PASS
2480 1.254 2479.334 2480.588 - PASS
Hotline:400-67 www.cti-cert.com  E-mail:info(¢
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Auto Tune|
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CenterFreq
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StartFreq
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StartFreq
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i KEyS\ghtSpemum Ana\y‘zev SWEptSA

SENSE:INT| [ ALIGN AUTO __|05:55:32 PMAug 12,2021
#Avg Type: RMS TRAC
. Wide —»— 17ig: FreeRun Avg|Hold: 100/100 TYRE
FGainLow _#Atten: 20 4B o7 A
Ref Offset 1365 dB AMkr3 936 kHz Auto Tne
Ref 20.00 dBm 0.038 dB

CenterFreq
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StartFreq
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StopFreq
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Center 2480000 GHz Span 3.000 MHz| CF Step
#VBW 62 kHz Sweep 7.200 ms (1001 pts) 300.000 kHz
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MKH MDDE TRC| SCL| FUNCTION | FUNCTION WIDTH FUNCTION VALUE
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FreqOffset
0Hz
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siag P PPPPP

Auto Tune
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Ref 26.00 dBm 20.081 dB

Center Freq 2 402000000 GHz .
= Trig: Free Run
IFGﬁln:Luw #Atten: 20 dB

CenterFreq
2.402000000 GHz|

StartFreq
2400500000 GHz,

StopFreq
2.403500000 GHz

Center 2402000 GHz Span 3.000 MHz| CF Step
#VBW 62 kHz Sweep 7.200 ms (1001 pts) 300.000 kHz
Auto Man

MKR| MODE| TRC| SCL FUNCTION | FUNCTION WIDTH FUNCTION VALUE =
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i KEyS\ghtSpemum Ana\y‘zev SWEptSA

SENSE:INT| [ ALIGN AUTO | 06:05:59 PMAug 12,2021
#Avg Type: RMS TRACH
. Wide —»— 17ig: FreeRun Avg|Hold: 100/100 TYRE
FGainLow _#Atten: 20 4B o7 A
Auto Tune|
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Ref 20.00 dBm -0.067 dB

CenterFreq
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StartFreq
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StopFreq
2442500000 GHz,

Center 2441000 GHz Span 3.000 MHz| CF Step
#VBW 62 kHz Sweep 7.200 ms (1001 pts) 300.000 kHz
Auto Man

v FUNCTION | FUNCTION WIDTH FUNCTION VALUE

Freq Offset

0Hz
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SENSE:INT] [ ALIGN AUTO __ [06:08:03 PMAug 12,2021

Center Freq 2 480000000 GHz #Avg Type: RMS

TRAGH 4
i i E TYPE
IFGﬁm:Luw #Atten: 20 dB 24P PPPPP

B Trig: FreeRun AvglHold: 1001100

Auto Tune
Ref Offset 13.66 dB AMkr3 1.236 MHz,
Ref 20.00 dBm -0.091 dB|

CenterFreq
2.480000000 GHz|

StartFreq
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StopFreq
2.481500000 GHz
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#VBW 62 kHz Sweep 7.200 ms (1001 pts) 300.000 kHz
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i KEyS\ghtSpemum Ana\y‘zev SWEptSA

SENSE:INT]| ‘ ALIGN AUTO ‘[IE '12:38 PMAug 12, 2021
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BB Keysight Spectrum Analyzer - Swept SA
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Appendix B: Occupied Channel Bandwidth
Test Result
Test
e Antenna | Channel OCB [MHZz] FL[MHZ] FH[MHz] | LimitfMHz] | Verdict
oae
2402 0.85975 2401.539 2402.398 --- PASS
DH5 Ant1 2441 0.85094 2440.548 2441.399 - PASS
2480 0.89572 2479.522 2480.417 - PASS
2402 1.2058 2401.377 2402.583 - PASS
2DH5 Ant1 2441 1.1748 2440.384 2441.559 - PASS
2480 1.1925 2479.377 2480.570 - PASS
2402 1.1792 2401.377 2402.556 - PASS
3DH5 Ant1 2441 1.2039 2440.364 2441.568 - PASS
2480 1.2116 2479.357 2480.569 - PASS

Hotline:400-67

www.cti-cert.com

E-mail:info(g
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B Keysight Spectrum Analyzer - Occupied BW
i RL

500 DC

RF 50 Q
Center Freq 2.402000000 GHz

—-—
#FGain:Low

Ref Offset 13.6 dB
Ref 20.00 dBm

Center 2.402 GHz
#Res BW 20 kHz

Occupied Bandwidth

o .0 e
[ ALIGN AUTO _[09:06:01 PMAug 11,2021

Center Freq: 2.402000000 GHz Radio Std: None Frequency
Trig: FreeRun AvglHold: 100100
#Atten: 20 dB

Radio Device: BTS

Span 3 MHz

Sweep 7.133ms Casren)

#VBW 75 kHz

Total Power 6.17 dBm

859.75 kHz

Transmit Freq Error
x dB Bandwidth

-31.448 kHz
1.129 MHz xdB

OBW Power 99.00 %
-26.00 dB

DH5_Ant1_2402

B Keysight Spectrum Analyzer - Occupied BW

RE 500 DC

RL 50 Q
Center Freq 2.441000000 GHz

#FGain:Low

= Trig: FreeRun

Ref Offset 13.63 dB
Ref 20.00 dBm

Occupied Bandwidth

[ ALIGN AUTO _05:49:48 PMAug 12,2021
Center Freq: 2.441000000 GHz Radio Std: None Frequency
AvglHold: 100/100

#Atten: 20 dB Radio Device: BTS

Mkr1 2.440976 GHz|
-3.5566 dBm

#VBW 75 kHz

Total Power 6.14 dBm

850.94 kHz

Transmit Freq Error
x dB Bandwidth

-26.163 kHz
1.132 MHz xdB

OBW Power 99.00 %
-26.00 dB

DH5_Ant1_2441
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BB Keysight Spectrum Analyzer - Occupied BW

SENSE:INT]
Center Freq: 2.480000000 GHz
- Trig: Free Run
#IFGain:Low #Atten: 20 dB
Ref Offset 13.65 dB
Ref 20.00 dBm

Center 2.48 GHz
#Res BW 20 kHz

#VBW 75 kHz

Occupied Bandwidth
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-30.530 kHz OBW Power
1.142 MHz x dB

Total Power

Transmit Freq Error
x dB Bandwidth

ALIGN AUTO __|05:55:43 PMAug 12, 2021

Radio Std: None

AvglHold: 100/100

Radio Device: BTS

-0.73981 dBm|

Span 3 MHz
Sweep 7.133 ms|

8.82 dBm

99.00 %
-26.00 dB

Frequency

DH5_Ant1_2480

B Keysight Spectrum Analyzer - Occupied BW
I RL 509 DC |

ALIGN AUTO _[05:50:10 PM Aug 12,2021

RF 50 Q
Center Freq 2.402000000 GHz Center Freq: 2.402000000 GHz
= Trig: Free Run
#FGain:Low #Atten: 20 dB

Ref Offset 13.6 dB
Ref 20.00 dBm

#VBW 75 kHz
Occupied Bandwidth
1.2058 MHz

-20.046 kHz OBW Power
1.398 MHz x dB

Total Power

Transmit Freq Error
x dB Bandwidth

Radio Std: None

‘AvglHold: 1001100

Radio Device: BTS

Span 3 MHz
Sweep 7.133ms

8.25 dBm

99.00 %
-26.00 dB

STATUS

CFStep

2DH5_Ant1_2402
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BB Keysight Spectrum Analyzer - Occupied BW

#FGain:Low

Ref Offset 13.63 dB
Ref 20.00 dBm

Center 2.441 GHz
#Res BW 20 kHz

Occupied Bandwidth

Center Freq: 2.441000000 GHz
AvglHold: 100/100

—— Trig: FreeRun
#Atten: 20 dB

#VBW 75 kHz

Total Power

1.1748 MHz

Transmit Freq Error
x dB Bandwidth

-28.307 kHz

OBW Power
1.356 MHz x dB

ALIGN AUTO | 06:06:10 PM Aug 12, 2021

Radio Std: None Frequency

Radio Device: BTS

-3.0681 dBm

Span 3 MHz
Sweep 7.133 ms|

6.12 dBm

99.00 %
-26.00 dB

2DH5_Ant1_2441

B Keysight Spectrum Analyzer - Occupied BW
i RL 509 DC

Ref Offset 13.65 dB
Ref 20.00 dBm

Occupied Bandwidth

RF 50 Q
Center Freq 2.480000000 GHz

==
#FGain:Low

ALIGN AUTO  [06:08:13PM Aug 12,2021

Trig: Free Run
#Atten: 20 dB

#VBW 75 kHz

Total Power

1.1925 MHz

Transmit Freq Error
x dB Bandwidth

-26.704 kHz

OBW Power
1.353 MHz x dB

Center Freq: 2.480000000 GHz
‘AvglHold: 1001100

Radio Std: None

Radio Device: BTS

Span 3 MHz

Sweep 7.133 ms| CEStep)

5.83 dBm

99.00 %
-26.00 dB

STATUS

2DH5_Ant1_2480
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BB Keysight Spectrum Analyzer - Occupied BW

#FGain:Low

Ref Offset 13.6 dB
Ref 20.00 dBm

Center 2.402 GHz
#Res BW 20 kHz

Occupied Bandwidth

SENSE:INT]
Center Freq: 2.402000000 GHz

—— Trig: FreeRun
#Atten: 20 dB

#VBW 75 kHz

Total Power

1.1792 MHz

Transmit Freq Error
x dB Bandwidth

-33.183 kHz

OBW Power
1.346 MHz x dB

ALIGN AUTO __|06:12:49 PMAug 12,2021

Radio Std: None

AvglHold: 100/100

Radio Device: BTS

Span 3 MHz
Sweep 7.133 ms|

5.48 dBm

99.00 %
-26.00 dB

STATUS

3DH5_Ant1_2402

B Keysight Spectrum Analyzer - Occupied BW
i RL 509 DC

Ref Offset 13.63 dB
Ref 20.00 dBm

Occupied Bandwidth

RF 50 Q
Center Freq 2.441000000 GHz

==
#FGain:Low

ALIGN AUTO _ [06:16:15 PMAug 12,2021

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

#VBW 75 kHz

Total Power

1.2039 MHz

Transmit Freq Error
x dB Bandwidth

-33.770 kHz

OBW Power
1.356 MHz x dB

Radio Std: None

‘AvglHold: 1001100

Radio Device: BTS

Span 3 MHz
Sweep 7.133ms

4.66 dBm

99.00 %
-26.00 dB

STATUS

CFStep

3DH5_Ant1_2441
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BB Keysight Spectrum Analyzer - Occupied BW (=R
RF 5090 DC IN ALIGN AUTO 06:18:30 PMAug 12,2021
Center Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None Frequency
—— Trig: FreeRun Avg|Hold: 100/100
#FGain:Low  #Atten: 20dB Radio Device: BTS

Ref Offset 13.65 dB
Ref 20.00 dBm

CenterFreq
2.480000000 GHz

Center 2.48 GHz
#Res BW 20 kHz #VBW 75 kHz

Occupied Bandwidth Total Power 5.40 dBm
1.2116 MHz

Transmit Freq Error -36.777 kHz OBW Power 99.00 %
x dB Bandwidth 1.349 MHz x dB -26.00 dB

s STATUS

3DH5_Ant1_2480
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Test Mode Antenna Channel Result[dBm] Limit[dBm] Verdict
2402 0.28 <=30 PASS

DH5 Ant1 2441 0.20 <=30 PASS
2480 0.56 <=30 PASS

2402 0.12 <=20.97 PASS

2DH5 Ant1 2441 0.05 <=20.97 PASS
2480 0.46 <=20.97 PASS

2402 0.34 <=20.97 PASS

3DH5 Ant1 2441 0.36 <=20.97 PASS
2480 0.60 <=20.97 PASS

0

Hotline:400-6788

C

www.cti-cert.com

E-mail:inf

ti-cert.com

Complaint call:0755-33681700

Complaint E-mail:complaint@cti-cert.com
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B Keysight Spectrum Analyzer - Swept SA

SENSE:INT| [ ALIGN AUTO
#Avg Type: RMS
AvglHold: 100/100

NO: Fast —+— 17ig: FreeRun
IFGain:Low #Atten: 40 dB

Ref Offset 136 dB
Ref 30.00 dBm

CenterFreq
2402000000 GHz|

StartFreq
2.398000000 GHz,

Stop Freq
2.406000000 GHz

vI

CF Ste|
800.000 kHz|

FreqOffset
0 Hz|

Span 8.000 MHz|
#VBW 8.0 MHz Sweep 1.000 ms (1001 pts)

DH5_Ant1_2402

B Keysight Spectrum Analyzer - Swept SA
i RL

RF 5 DC SENSE‘INT‘ ‘ ALIGN AUTO ‘07‘13‘31 PMAug 12,2021

Center Freq 2.441000000 GHz . #Avg Type: RMS
Dot Fast —r Trig: FreeRun Avg|Hold: 1001100
IFGain:Low #Atten: 40 dB

B3P PPPPP

Auto Ti
Ref Offset 1363 dB Mkr1 2-4461 256 GHZ] yto 1une

Ref 30.00 dBm

CenterFreq
2441000000 GHz,

StartFreq
2.437000000 GHz,

Stop Freq
2.445000000 GHz

CF Ste|
800.000 kHz|

vI

Center 2.441000 GHz Span 8.000 MHz|
#Res BW 3.0 MHz #VBW 8.0 MHz Sweep 1.000 ms (1001 pts)

s

DH5_Ant1_2441
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BB Keysight Spectrum Analyzer - Swept SA

i

SENSE:INT| [ ALIGN AUTO | 07:13:50 PMAug 12,2021

#Avg Type: RMS TR:

PNO: Fast —»— 1rig: FreeRun Avg|Hold: 100/100 T,
IFGainiLow ___#Atten: 40dB i

Mkr1 2.480 248 GHzJJEEGELARL
0

Ref Offset 1365 dB .560 dBm|

Ref 30.00 dBm

CenterFreq
2.480000000 GHz

StartFreq
2.476000000 GHz|

StopFreq
2.484000000 GHz,

CF Step
800.000 kHz
Auto Man

FreqOffset
0Hz

Span 8.000 MHz|
#VBW 8.0 MHz Sweep 1.000 ms (1001 pts)

DH5_Ant1_2480

BN Keysight Spectrum Analyzer - Swept SA
i RL

i

SENSE:INT| | ALIGN AUTO __[07:14:15 PMAug
#Avg Type: RMS TRA
Trig: Free Run Avg[Hold: 100100
#Atten: 40 dB

RF
Center Freq 2.40.

Bi3ippPPPPP

Mkr1 2.401 936 GHzZ] AUBILEE

PNO: Fast ——
IFGain:Low

Ref Offset 136 dB
Ref 30.00 dBm

CenterFreq
2.402000000 GHz|

StartFreq
2398000000 GHz,

StopFreq
2.406000000 GHz

'=I

CF Ste,
800.000 kHz
Auto Man

FreqOffset
OHz

Span 8.000 MHz|
#VBW 8.0 MHz Sweep 1.000 ms (1001 pts)

2DH5_Ant1_2402
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BB Keysight Spectrum Analyzer - Swept SA

i

SENSE:INT| [ ALIGN AUTO | 07:14:34 PMAug 12,2021

#Avg Type: RMS TR

PNO: Fast —»— 1rig: FreeRun Avg|Hold: 100/100 T,
IFGainiLow ___#Atten: 40dB i

Mkr1 2.440 656 GHzJJGELARL
Ref Offset 13.63 dB
Rgf 33.600 dBm 0.051 dBm

CenterFreq
2.441000000 GHz

StartFreq
2.437000000 GHz|

StopFreq
2.445000000 GHz,

CF Step
800.000 kHz
Auto Man

FreqOffset
0Hz

Span 8.000 MHz|
#VBW 8.0 MHz Sweep 1.000 ms (1001 pts)

2DH5_Ant1_2441

BN Keysight Spectrum Analyzer - Swept SA
i RL

i

SENSE:INT| | ALIGN AUTO __[07:14:53 PMAug
#Avg Type: RMS TRA
Trig: Free Run Avg[Hold: 100100
#Atten: 40 dB

RF
Center Freq 2.48

Bi3ippPPPPP

Mkr1 2.479 640 GHzJ[GELAR

PNO: Fast ——
IFGain:Low

Ref Offset 1365 dB
Ref 30.00 dBm

CenterFreq
2.480000000 GHz|

StartFreq
2476000000 GHz,

StopFreq
2.484000000 GHz

'=I

CF Ste,
800.000 kHz
Auto Man

FreqOffset
OHz

Span 8.000 MHz|
#VBW 8.0 MHz Sweep 1.000 ms (1001 pts)

2DH5_Ant1_2480
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BB Keysight Spectrum Analyzer - Swept SA

SENSE:INT| [ ALIGN AUTO __|07:15:21 PMAug 12,2021
#Avg Type: RMS TR

3 Trig: Free Run Avg|Hold: 100/100 ™ -
PNO: Fast ——
IFGain:Low  #Atten: 40 dB rSiP PP PP P

Mkr1 2.402 136 GHZ] AuIiLEE
0.341 dBm

i

Ref Offset 136 dB
Ref 30.00 dBm

CenterFreq
2.402000000 GHz

StartFreq
2.398000000 GHz|

StopFreq
2406000000 GHz,

CF Step
800.000 kHz
Auto Man

FreqOffset
0Hz

Span 8.000 MHz|
#VBW 8.0 MHz Sweep 1.000 ms (1001 pts)

3DH5_Ant1_2402

BN Keysight Spectrum Analyzer - Swept SA
i RL

i

SENSE:INT| | ALIGN AUTO __[07:15:40 PMAug
#Avg Type: RMS TRA
Trig: Free Run Avg[Hold: 100100
#Atten: 40 dB

RF
Center Freq 2.44

Bi3ippPPPPP

Mkr1 2.440 912 GHzJJEGELARL
Rer 30.00 dBM 0912 GHz

PNO: Fast ——
IFGain:Low

CenterFreq
2.441000000 GHz|

StartFreq
2437000000 GHz,

StopFreq
2.445000000 GHz

'=I

CF Ste,
800.000 kHz
Auto Man

FreqOffset
OHz

Span 8.000 MHz|
#VBW 8.0 MHz Sweep 1.000 ms (1001 pts)

3DH5_Ant1_2441
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BB Keysight Spectrum Analyzer - Swept SA
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Appendix D: Carrier frequency separation

Test Result

Page 21 of 64

Test Mode Antenna Channel Result{MHz] Limit(MHZz] Verdict

DH5 Ant1 Hop 1.19 >=0.939 PASS

2DH5 Ant1 Hop 0.852 >=0.828 PASS

3DH5 Ant1 Hop 1.004 >=(0.836 PASS
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Test Graphs
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BB Keysight Spectrum Analyzer - Swept SA
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Appendix E: Time of occupancy

Test Result

Test BurstWidth TotalHops

Antenna | Channel Result[s] | Limit[s] | Verdict
Mode [ms] [Num]
DHA1 Ant1 Hop 0.40 330 0.131 <=0.4 PASS
DH3 Ant1 Hop 1.65 190 0.314 <=0.4 PASS
DH5 Ant1 Hop 2.90 130 0.377 <=0.4 PASS
2DH1 Ant1 Hop 0.41 330 0.135 <=0.4 PASS
2DH3 Ant1 Hop 1.66 160 0.266 <=0.4 PASS
2DH5 Ant1 Hop 2.91 100 0.291 <=0.4 PASS
3DH1 Ant1 Hop 0.41 320 0.131 <=0.4 PASS
3DH3 Ant1 Hop 1.66 180 0.299 <=0.4 PASS
3DH5 Ant1 Hop 2.91 110 0.32 <=0.4 PASS
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