Project No.:  SHT2004144301EW

Radio Specification:

Bluetooth EDR

APPENDIX REPORT

Project No. SHT2004144301EW Radio Specification Bluetooth EDR

Test sample No. YPH20041443006 Model No. KLR19113

Start test date 2020/5/11 Finish date 2020/5/14

Temperature 25°C Humidity 50%

Test Engineer Jinyue.Yan Auditor W[éhm . “”i’j’

Aggigiix Test item Result
A Peak Output Power PASS
B 20 dB Bandwidth PASS
C 99% Occupied Bandwidth PASS
D Carrier Frequencies Separation PASS
E Hopping Channel Number PASS
F Dwell Time PASS
G Duty Cycle Correction Factor (DCCF) PASS
H Band edge and Spurious Emissions(coducted) PASS
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Project No.:  SHT2004144301EW Radio Specification: Bluetooth EDR

Appendix A: Peak Output Power

Modulation type | Channel | Output power (dBm) | Average Output power (dBm) | Limit (dBm) | Result
00 2.78 2.65

GFSK 39 3.05 2.95 <30.00 Pass
78 2.56 243
00 2.14 1.43

m/4DQPSK 39 2.45 1.79 <21.00 Pass
78 1.90 1.26
00 2.27 1.46

8DPSK 39 2.61 1.88 <21.00 Pass
78 2.07 1.28
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Project No.:  SHT2004144301EW Radio Specification: Bluetooth EDR

Modulation Type: GFSK
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Project No.:

SHT2004144301EW

Radio Specification:

Bluetooth EDR

Modulation Type:

m/4DQPSK
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Project No.:

SHT2004144301EW

Radio Specification:

Bluetooth EDR

Modulation Type:

8DPSK
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Project No.:  SHT2004144301EW Radio Specification: Bluetooth EDR

Appendix B : 20 dB Bandwidth

Modulation type Channel 20 dB Bandwidth (kHz) Limit (kHZz) Result
00 925.00

GFSK 39 925.00 - Pass
78 925.00
00 1285.00

m/4DQPSK 39 1295.00 - Pass
78 1297.50
00 1287.50

8DPSK 39 1292.50 - Pass
78 1290.00
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Project No.:

SHT2004144301EW

Radio Specification:

Bluetooth EDR

Modulation Type:

GFSK
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Project No.:

SHT2004144301EW

Radio Specification:

Bluetooth EDR

Modulation Type:

m/4DQPSK
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Project No.:  SHT2004144301EW Radio Specification: Bluetooth EDR

Modulation Type: 8DPSK
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Project No.:  SHT2004144301EW

Radio Specification: Bluetooth EDR

Appendix C: 99% Occupied Bandwidth

Modulation type Channel S Occu(m?_'dz)B ST Limit (MHz) Result

00 0.90

GFSK 39 0.90 - Pass
78 0.91
00 1.17

m/4DQPSK 39 1.17 - Pass
78 1.17
00 1.18

8DPSK 39 1.18 - Pass
78 1.18

Shenzhen Huatongwei International Inspection Co., Ltd.

Appendix report page: 10 of 41




Project No.:  SHT2004144301EW Radio Specification: Bluetooth EDR

Modulation Type: GFSK
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Project No.:

SHT2004144301EW

Radio Specification:

Bluetooth EDR

Modulation Type:

m/4DQPSK

CHO0

e

(=]

Ref Level 20.00 dBm
fo Att 30 dB
Count 500/500

Offset 1.00 dB & RBW 30 kHz
SWT  63.1ps @ VBW 100 kHz

Mode Auto FFT

@ 1Pk View

M1[1]

Occ By

-1.63 dBm|
2.40216480 GHz|
1.171328671 MHz|

M1
s \,’\

re|

-30 dem

-40 dBm:

P A ~T

-50 dam

pemnd|

-60 dim:

-70 dBm

CF 2.402 GHz

1001 pts
- —r

L )il ]

Date; 13MAY.ATD 134155

Span 2.5 MHz
dﬂ

CH39

[spectrum ]

(=)

Ref Level 20.00 dBm
Jo Att 30 dB
Count 500/500

Offset 1.00 dB & RBW 30 kHz
SWT 63.1ps @ VBW 100 kHz

Mode Auto FFT

@ 1Pk View

MIL1]

10 demr

Occ Bw

0 dBm

-1.21 dem|
2.44116480 GHz|
1.173826174 MHz|

-10 dBm i

M1
4\’/“ \J\'J\W LAY

-20 dem f

-30 dBém: /’/

" A=
b dan—

-50 dem

-60 dem

-70 dBm

CF 2.441 GHz 1001 pts
i

| I ]

Dater 13MAY 0 134504

Bian 2.5 MHz

CH78

Spectrum

(=]

Ref Level 20.00 dBm
Jo Att 30 dB
Count 500/500

Offset 1.00 dB @ RBW 30 kHz

SWT 63.1ps @ VBW 100 kHz Mode Auto FFT

@ 1Pk View

MIL1]

Occ Bw

-1.86 dem|
2.48016480 GHz|
1.171328671 MHz|

M1
~ FAVY \/”\n

-10 dém

-20 dem

-30 dBém: /

-40 dim -
[

-50 dam

-60 dBm

-70 dBm

CF 2.48 GHz 1001 pts
i

| I ]

Dater 13MAY L0 134731

Span 2.5 MHz
ﬁ [ ]

Shenzhen Huatongwei International Inspection Co., Ltd.

Appendix report page: 12 of 41




Project No.:  SHT2004144301EW

Radio Specification:

Bluetooth EDR

Modulation Type:

8DPSK
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Project No.:  SHT2004144301EW Radio Specification: Bluetooth EDR

Appendix D: Carrier Frequencies Separation

. Carrier Frequencies - .
Modulation type Channel Separation (MH2) Limit (kHz) Result
GFSK 39 1.00 >925.00 Pass
m/4DQPSK 39 1.00 >864.80 Pass
8DPSK 39 1.00 >861.67 Pass
Note:

*: GFSK limit = The maximum 20 dB Bandwidth for GFSK modulation on the appendix B.
m/4DQPSK limit = 2/3 * The maximum 20 dB Bandwidth for 1/4DQPSK modulation on the appendix B.
8DPSK limit = 2/3 * The maximum 20 dB Bandwidth for BDPSK modulation on the appendix B
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Project No.:  SHT2004144301EW

Radio Specification:

Bluetooth EDR
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Project No.:  SHT2004144301EW

Radio Specification:

Bluetooth EDR

Appendix E: Hopping Channel Number

Modulation type Channel number Limit Result
GFSK 79
m/4DQPSK 79 >15.00 Pass
8DPSK 79
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Project No.:  SHT2004144301EW

Radio Specification:

Bluetooth EDR

GFSK
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Project No.:  SHT2004144301EW Radio Specification: Bluetooth EDR

Appendix F: Dwell Time

Modulation S Burst Width Total Dwell time Limit Result
type [ms] Hops[hop*ch] (Second) (Second)

DH1 0.37 314 0.12

GFSK DH3 1.63 159 0.26 <0.40 Pass
DH5 2.87 103 0.30
2DH1 0.38 314 0.12

m/4DQPSK 2DH3 1.63 157 0.26 <0.40 Pass
2DH5 2.88 104 0.30
3DH1 0.38 315 0.12

8DPSK 3DH3 1.63 159 0.26 <0.40 Pass
3DH5 2.88 103 0.30
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Project No.:  SHT2004144301EW Radio Specification: Bluetooth EDR

Modulation Type: GFSK
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Project No.:  SHT2004144301EW Radio Specification: Bluetooth EDR

Spectrum ry
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o att 0B @ SWT 3165 @ VBW 3 MHz

SGL TRGIVID

@ L4P Clrw

10 dem

DH3
Burst number

Il
B e T
000 OO 100 I A AR

CF 2.441 GHz 30001 pts 3.16 5/
P -
GINNNREDD we

Dater 13MAY L0 140611

Spectrum
Ref Level 20.00 dBm ® RBW 1 MHz

jo Att 30 dB @ SWT 10ms @ VBW 3 MHz
SGL TRG:VID

@ 14P Clrw

M1[1] 5.28 dBm
nnnnnnnnnnn

10 dem D1[1] 7.17 dB
2.87375 ms

Qe
1

-10 dém

=40 dem:

DH5 0 dem
Burst width o dm

0 dBm

0 dem-

0 dem 1| i‘

H.mthuilﬂuM

1
CF 2.441 GHz 8001 pts 1.0 ms,

-
G ve

Dater 13MAY 0 140608

Spectrum
Ref Level 20.00 dBm ® RBW 500 kHz

jo Att 30 dB @ SWT 31.6 5 @ VBW 3 MHz
SGL TRG:VID

@ 14P Clrw

10 dem

DH5
Burst number

CF 2.441 GHz 30001 pts

-

Dater 13MAY X0 140637

Shenzhen Huatongwei International Inspection Co., Ltd. Appendix report page: 20 of 41




Project No.:  SHT2004144301EW

Radio Specification:

Bluetooth EDR

Modulation Type:

m/4DQPSK

2DH1
Burst width

Spectrum
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Project No.:  SHT2004144301EW Radio Specification:

Bluetooth EDR

Spectrum

(=)
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jo Att 30 dB @ SWT 31.6 5 @ VBW 3 MHz
SGL TRG:VID

@ L4P Clrw

10 deém

2DH3
Burst number

WW\HHM Il
DO
A A

CF 2.441 GHz 30001 pts

) ]

Dater 13MAY L0 140838

Spectrum

Ref Level 20.00 dBm ® RBW 1 MHz

lo Att 30dB @ SWT 10 ms @ VBW 3 MHz
SGL TREVID
(@12P Cirw
Mi[1] 1 der
25
10 dem D1[1] 6.02 dB
0 m

2DH5 0 dem

Burst width o dm

| cF 2.441 GHz

-

Dater 13MAY 0 140800

Spectrum

Ref Level 20.00 dBm ® RBW 500 kHz
jo Att 30 dB @ SWT 31.6 5 @ VBW 3 MHz
SGL TRG:VID

@ L4P Clrw

2DH5 i | l
Burst number il IIHI

CF 2.441 GHz 30001 pts

-

Dater 13MAY 0 140834

Shenzhen Huatongwei International Inspection Co., Ltd.

Appendix report page: 22 of 41




Project No.:  SHT2004144301EW

Radio Specification:

Bluetooth EDR

Modulation Type:

8DPSK

Spectrum

Ref Level 20.00 dBm ® RBW 1 MHz
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Project No.:  SHT2004144301EW Radio Specification:

Bluetooth EDR

Spectrum vy
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Project No.:

SHT2004144301EW

Radio Specification:

Bluetooth EDR

Appendix G: Duty Cycle Correction Factor (DCCF)

DCCEF Calculate Formula

DCCF=20 * Log(duty cycle) = 20 * Log(Ton time / Tperiod)
. Test .
Modulation Frequency Ton time for single Tperioa [MS] Burst Quantity DCCF [dB]
type (MH2) burst [ms]
GFSK 2441 2.86 100 2 -24.85
n /4 DQPSK 2441 2.86 100 2 -24.85
8DPSK 2441 2.86 100 1 -30.87
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Project No.:

SHT2004144301EW

Radio Specification:

Bluetooth EDR

GFSK

Spectrum rf Spectrum vy
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Project No.:

SHT2004144301EW

Radio Specification:

Bluetooth EDR

Appendix H: Band edge and Spurious Emissions (conducted)

Test Iltem:

Band edge
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Project No.:  SHT2004144301EW Radio Specification: Bluetooth EDR

Ref Level 20.00 dBm Offset 1.00 dB » RBW 100 kHz
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Project No.:

SHT2004144301EW

Radio Specification:

Bluetooth EDR

Test Iltem:

Band edge

Modulation type:

m/4DQPSK
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(oo ) (=]
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SHT2004144301EW

Radio Specification:

Bluetooth EDR

Test Iltem:

Band edge

Modulation type:

8DPSK
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Project No.:  SHT2004144301EW

Radio Specification:

Bluetooth EDR

CH78
Hoppig mode

Spectrum

(=)

Ref Level 20.00 dBm Offset 1.00 dB » RBW 100 kHz

o Att 30dB  SWT  56.9ps @ VBW 300 kHz  Mode Auto FFT
Count 500/500
@ 1Pk Max
MI[1] ~0.47 dBm)|
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e Mm2[1] -50.90 dBm
0 dEth 2.4835000 GHz]
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20-dBm=—in)1 20,470 dBrr
-30 dBm \
-40 dBm \
-50 dam =
M2
-50 dBm P Y A s At st pd]
-70 dBm
Start 2.478 GHz 691 pts Stop 2.5 GHz
Marker
Type | Ref | Trc | X-value | v-value | Function | Function Result |
M1 1 2.479003 GHz | -0.47 dém
Mz 1 2,4835 GHz | -52.90 dem |
] 1 2.5 GHz | -55.91 dBm |
M4 1 2,4893188 GHz -57.28 dem
L Il J S
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Project No.:

SHT2004144301EW

Radio Specification:

Bluetooth EDR

Test Iltem:

Spurious Emission

Modulation type:

GFSK

CHO0O0
Reference level

Spectrum

(=)

Ref Level 21.00 dBm  Offset 1.00 dB & RBW 100 kHz

jo Att 30d8 SWT 759 ps @ VBW 300 kHz
Count 100/100
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Ref Level 20.00 dBm  Offset 1.00 dB & RBW 100 kHz
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- —r

L )il ]

Date; 13MAY A0 133658

Stop 1.0 GHz
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1GHz~26GHz

Spectrum
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Ref Level 26.00 dBm  Offset 1.00 dB & RBW 100 kHz

fo Att 35d8  SWT 250 ms @ VBW 300 kHz
Count 10/10

@ 1Pk Max

Mode Auto Sweep
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D1 -18.300 denr

-60 dem

=70 dBm

Start 1.0 GHz
p—
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= —r
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Stop 26.0 GHz
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Project No.:  SHT2004144301EW

Radio Specification:

Bluetooth EDR

Spectrum

(=)

Ref Level 21.00 dBm
Jo Att 30 dB
Count 100/100

Offset 1.00 dB & RBW 100 kHz

SWT 759ps @ VBW 300 kHz Mode Auto FFT

@ 1Pk Max
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Ref Level 20.00 dBm
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Count 10/10

Offset 1.00 db & RBW 100 kHz
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Stop 1.0 GHz
m [ ]
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Ref Level 26.00 dBm
o Att 35 da
Count 10/10

Offset 1.00 dB & RBW 100 kHz
SWT 250 ms & VBW 300 kHz

Mode Auto Sweap
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Project No.:  SHT2004144301EW

Radio Specification:

Bluetooth EDR

Spectrum

(=)

Jo Att
Count 100/100

Ref Level 21.00 dBm
30 dB

Offset 1.00 dB & RBW 100 kHz
SWT 759ps @ VBW 300 kHz

Mode Auto FFT
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Span 30.0 MHz
“ [ ]

Spectrum
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o Att
Count 10/10

Ref Level 20.00 dBm
30 dB

Offset 1.00 db & RBW 100 kHz
SWT 30.1ms @ VBW 300 kHz

Mode Auto Swesp
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Stop 1.0 GHz
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Ref Level 26.00 dBm
o Att 35 da
Count 10/10

Offset 1.00 dB & RBW 100 kHz
SWT 250 ms & VBW 300 kHz

Mode Auto Sweap
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Project No.:  SHT2004144301EW

Radio Specification: Bluetooth EDR

Test Iltem:

Spurious Emission

Modulation type: w/4DQPSK

CHO00
Reference level

[Ssan
Spectrum ry

Ref Level 21.00 dBm  Offset 1.00 dB & RBW 100 kHz

lo Att 30de SWT 75955 @ VBW 300 kHz  Mode Auto FFT
Count 100,100
(@ 17k Max
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Ref Level 20.00 dBm Offset 1.00 db & RBW 100 kHz
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Count 10/10
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] o
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Ref Level 26.00 dBm Offset 1.00 db @ RBW 100 kHz

lo Att 35dE  SWT 250 ms @ VBW 300 kHz Mode Auto Swesp
Count 10/10
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Project No.:  SHT2004144301EW

Radio Specification:

Bluetooth EDR

Spectrum

(=)

Ref Level 21.00 dBm
Jo Att 30 dB
Count 100/100

Offset 1.00 dB & RBW 100 kHz
SWT 759ps @ VBW 300 kHz

Mode Auto FFT

@ 1Pk Max

10 dam
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Span 30.0 MHz
ﬂ [ ]

Spectrum
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Ref Level 20.00 dBm
o Att 30 de
Count 10/10

Offset 1.00 db & RBW 100 kHz
SWT 30.1ms @ VBW 300 kHz

Mode Auto Swesp
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Stop 1.0 GHz
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Ref Level 26.00 dBm
o Att 35 da
Count 10/10

Offset 1.00 dB & RBW 100 kHz
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@ 1Pk Max
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Project No.:  SHT2004144301EW

Radio Specification:

Bluetooth EDR

CH78
Reference level

Spectrum

(=)

Ref Level 21.00 dBm
Jo Att 30 dB
Count 100/100

Offset 1.00 dB & RBW 100 kHz

SWT 759ps @ VBW 300 kHz Mode Auto FFT
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Ref Level 20.00 dBm
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Count 10/10
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Count 10/10
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Project No.:  SHT2004144301EW

Radio Specification:

Bluetooth EDR

Test Iltem:

Spurious Emission

Modulation type:

8DPSK

CHO00
Reference level

Spectrum

(=)

Ref Level 21.00 dBm  Offset 1.00 dB & RBW 100 kHz

lo Att 30de SWT 75955 @ VBW 300 kHz  Mode Auto FFT
Count 100,100
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Ref Level 20.00 dBm
o Att
Count 10/10

Offset 1.00 db & RBW 100 kHz
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Ref Level 26.00 dBm Offset 1.00 dB » RBW 100 kHz

lo Att 35dE  SWT 250 ms @ VBW 300 kHz Mode Auto Swesp
Count 10/10
@ 1Pk Max
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Project No.:  SHT2004144301EW

Radio Specification: Bluetooth EDR

CH39
Reference level

Spectrum o

Ref Level 21.00 dBm Offset 1.00 db @ RBW 100 kHz

lo Att 30de SWT 75.9ps @ VBW 300 kHz  Mode Auto FFT
Count 100/100

@ 1Pk Max
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Spectrum ry

Ref Level 20.00 dBm  Offset 1.00 db & RBW 100 kHz

lo Att 30de SWT 30.1ms @ VBW 200kHz Mode Auto Sweap
Count 10/10
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Project No.:  SHT2004144301EW

Radio Specification:

Bluetooth EDR

Spectrum
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Ref Level 21.00 dBm
Jo Att 30 dB
Count 100/100

Offset 1.00 dB & RBW 100 kHz
SWT 759ps @ VBW 300 kHz

Mode Auto FFT
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Span 30.0 MHz
ﬂ [ ]
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