Project No.:  SHT2112096501EW Radio Specification: Bluetooth EDR
APPENDIX REPORT

Project No. SHT2112096501EW Radio Specification Bluetooth EDR

Test sample No. YPHT21120965003 Model No. Satelital Q

Start test date 2022-01-06 Finish date 2022-01-06

Temperature 24.1C Humidity 55%

Test Engineer Hailey Chen Auditor X ;&Ootdy Zﬁl_u

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.:  SHT2112096501EW Radio Specification: Bluetooth EDR

Appendix A: Peak Output Power

Modulation type Channel e ?gép;; power A\I;g;sgre(gg:ﬁ)m Limit (dBm) Result
00 6.37 6.32

GFSK 39 6.86 6.83 <30.00 Pass
78 7.28 7.23
00 5.53 4.93

m/4DQPSK 39 6.00 5.37 <21.00 Pass
78 6.66 5.85
00 5.86 5.16

8DPSK 39 6.28 5.56 <21.00 Pass
78 6.72 6.06
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Project No.:  SHT2112096501EW

Radio Specification:

Bluetooth EDR

Modulation Type:

GFSK
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Project No.:  SHT2112096501EW Radio Specification: Bluetooth EDR

Modulation Type: m/4DQPSK
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Project No.:  SHT2112096501EW

Radio Specification:

Bluetooth EDR

Modulation Type:

8DPSK
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Project No.:  SHT2112096501EW Radio Specification: Bluetooth EDR

Appendix B : 20 dB Bandwidth

Modulation type Channel 20 dB Bandwidth (kHz) Limit (kHz) Result
00 927.50

GFSK 39 930.00 - Pass
78 935.00
00 1287.50

m/4DQPSK 39 1287.50 - Pass
78 1297.50
00 1305.00

8DPSK 39 1295.00 - Pass
78 1280.00
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Project No.:  SHT2112096501EW

Radio Specification: Bluetooth EDR

Modulation Type:

GFSK

Spectrum
RefLevel 2000 ddm  Offset
=~ At

100d5 = RBW L0 kHz
Mode Auto FFT

CH39

305 SWT 41945 (~8.3ms) & VBW 30kHz
MI[1] 19,59 dém
2.40153500 GH|
w0 M2[1] dBm)
240204500 GHz
-10 cés
30 cean
CHO0 i AT
N \
L,
10
CF 2,402 GHz 1001 pts 250.0 kHz/ Span 2.5 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Fungtion 1 Function Result |
[ 1 2,401535 GHz -19.99 dBm
M2 1 2,402045 GHz 0.31 dBm
03 ML 927.5 kHz -0.17 dB
—_
LR R
Date: 6.JAN 2022 09:45:15
Spectrum
Ref Level 2000 dom  Offset 100 = REW L0kHz
= Att 308 SWI _419ps (~2.3ms) & VBW 30 kHz _Mode futp FFT Count 300/300

19,47 dBm)

MI[1]
244053500 GHy
" M2[1] 0.56 dim)
2,44104500 GHy
10 ke
10 e
20 e M
0 cn—ph he
o 1
50 Bl L
- il L
- e
A n
40
10 s
CF 2.341 GHz 1001 pis 2500 K2/ Span 2.5 MHz
2 Marker Table
Type | Ref | Trc | H-Value I V-Value | Function, 1 Function Result |
Mi 1 2,440535 GHz -19.47 dBm
M2 1 2.441045 GHz 0.56 dBm
D3 ML 1 930.0 kHz -0.70 dB
—
()

Date: 6.JAN 2022 094852

CH78

1008 = RBW L0kHz

RefLevel 20,00 d5m  Offset
0 T Mode duto FFT Count 300/300

419 s (8 3 rns) & VBW 30 kHz

MI[1] 2004 dBm

247953000 GHy

o M2[1] 0.65 dim)
2.48004500 Gy

-10 i
ku
20
-40 dBar 7 v -
o
R,
70 o
R 001 pts 7500 kiiz/ Span 2.5 Wiz
2 Marker Table
Type | Ref | Tre | H-value | V-Value | Function I Function Result |
Mt 1 2.47953 GHz -20.04 dBm
Mz 1 2.480045 GHz 0.65 dBm
03 M1 935.0 kHz 0. B
—
| SRR R

Date: 6 JAN 2022 095307

Shenzhen Huatongwei International Inspection Co., Ltd.

Appendix report page: 7 of 41




Project No.:  SHT2112096501EW

Radio Specification: Bluetooth EDR

Modulation Type:

m/4DQPSK
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Project No.:  SHT2112096501EW

Radio Specification:

Bluetooth EDR

Modulation Type:

8DPSK
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Project No.:  SHT2112096501EW

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 1.16

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

8DPSK 39 1.17 - Pass
78 1.17
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Project No.:  SHT2112096501EW Radio Specification: Bluetooth EDR

Modulation Type: GFSK
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Project No.:  SHT2112096501EW Radio Specification: Bluetooth EDR

Modulation Type: mw/4DQPSK

Multiview | Spectrum
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Project No.:  SHT2112096501EW

Radio Specification: Bluetooth EDR

Modulation Type:

8DPSK
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Project No.:  SHT2112096501EW Radio Specification: Bluetooth EDR

Appendix D: Carrier Frequencies Separation

. Carrier Frequencies - .
Modulation type Channel Separation (MH2) Limit (kHz) Result
GFSK 39 1.00 >935.00 Pass
m/4DQPSK 39 1.00 >865.00 Pass
8DPSK 39 1.00 >870.00 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.:  SHT2112096501EW

Radio Specification:

Bluetooth EDR
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Project No.:  SHT2112096501EW

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.:  SHT2112096501EW Radio Specification: Bluetooth EDR
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Project No.:  SHT2112096501EW 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 0.37 317 0.12

GFSK DH3 1.63 155 0.25 <0.40 Pass
DH5 2.87 110 0.32
2DH1 0.38 314 0.12

m/4DQPSK 2DH3 1.63 159 0.26 <0.40 Pass
2DH5 2.88 104 0.30
3DH1 0.38 315 0.12

8DPSK 3DH3 1.63 158 0.26 <0.40 Pass
3DH5 2.88 111 0.32
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Bluetooth EDR

Radio Specification:

SHT2112096501EW

Project No.:

GFSK

Modulation Type:

Multiview | Spectrum
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Bluetooth EDR

Radio Specification:

SHT2112096501EW

Project No.:

Multiview | Spectrum

oi[1]

Multiview | Spectrum
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Bluetooth EDR

Radio Specification:

SHT2112096501EW

Project No.:

/4DQPSK

Modulation Type:

Multiview | Spectrum
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Bluetooth EDR

Radio Specification:

SHT2112096501EW

Project No.:

il
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Bluetooth EDR

Radio Specification:

SHT2112096501EW

Project No.:

8DPSK

Modulation Type:

Multiview | Spectrum

Multiview | Spectrum
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Bluetooth EDR

Radio Specification:

SHT2112096501EW

Project No.:

Appendix report page: 24 of 41

g E
L]
L
:
El
==z
22
g = 5
: — L) & HE 7
E R S, . S 1= 4 - 3
o @
o = Qo
m E w2 w E
I 3 T = T >
Qo c oz aoc
™ 5 o™ 2 ™
5 2 2
@ @

Shenzhen Huatongwei International Inspection Co., Ltd.




Project No.:

SHT2112096501EW

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 2.87 100 3 -21.30
8DPSK 2441 2.87 100 3 -21.30
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Project No.:  SHT2112096501EW

Radio Specificati

on: Bluetooth EDR

Spectrum

Multiview | spectrum

Ref Level REW 1 1z
Att VBW 3 MH

SGL

dsm
3008 & SWT 10ms

20.00 dam
30d5 = SWT 100 ms = VBW

W 500 Kz
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IMHZ
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a0/ e

-4t

51 o

CF 2,441 GHz 8000 pts 1.0ms,

2 Marker Table

K-Value | V-Value |

Type | Rel | Trc |
’ 1 -8.35 dBm

14.09 dB
-1.45 dB

=2.48 ps
2.86286 ms
3.73547 ms

M
o1
L2

ML 1
ML

CF 2.441 GHz

Date: 6.JAN 2022 0

Date:6.JAN 2022 095155

Tontime fOr single burst

Burst Quantity

n /4 DQPSK

Mul W | Spectrum
Ref Level 20.00 d5m RBW 11z SGL
Al 3008 & SWT 10 ms = VBW 3 Mz

TR

Multi Spectrum
Ref Level 20,00 dsm W 500 Kz S6L
Att 303 * SWT 100 ms & VBW 3 MHz

CF 2,441 GHz

2 Marker Table

Type | Ref | Trc | X-Value ¥-Vahie I Function Function Result |
[ 1 1.07766 ms -17.99 dBm
[»] M1 2.86661 ms 21.69 dB
02 ML 1 3.73672 ms 17.95 dB
g
Date: 632N 20 Dates 608N 2022 104222

Tontime fOr single burst

Burst Quantity

8D

PSK

Spectrum

Multiview | spectrum
Ref Level 20.00 dim REW 1 1z
Att 30d8 & BWT 10 ms = VBW 3MHz

20.00 dam
30d5 = SWT 100 ms = VBW

W 500 Kz

SGL
IMHZ

TRG VD
() ] ] o
I | | | | |
| M ||‘|“|| I ‘h Ii. Hll ‘i .H|
pnn
1 ‘ i
AT + I’ |H ‘\ “1
400 B
-5
0 e
7
CF 2,431 GHiz
2 Marker Table
Type | Ref | Trc | H-Value ¥-Vahie I Function Function Result
Mi 1 2.90414 ms -2.31 dBm
ot M1 2.86786 ms 5.07 dB
02 ML 1 3.73547 ms -0.83 dB
g

Date: 6.JAN 2022

Date: 6JAN 2022 102112

Tontime fOr single burst

Burst Quantity
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Project No.:

SHT2112096501EW

Radio Specification:

Bluetooth EDR

Appendix H: Band edge and Spurious Emissions (conducted)

Test Iltem:

Band edge

Modulation type:

CHO0
No hopping mode

Multiview | Spectrum

Ref Level 20.00 i Offset 1,008
" i
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30 d5  SWT_1.05 ms & VBW 300 kHz

o

2,4000000C

]
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-70 cBan

2.31 GHz

1001 pts

2.405 GHz

2 Marker Table

Type | Ref | Trc | X-Value

Function Result |

Mi i
M2 1
M3 1
M 1
M3 1

Date: 678N 2022 09:46:36

MultiView

Offset 1008
5 _SWI_1.05ms

Ref Level 20.00
Att

T Frequent

RBW 100 kHz
VBW 300 Lz

MI1[1]
® el
f
10 cBen -
-20 dBar -
0 o ‘
I
CHOO e i
Hopping mode o ]
40 chi LT et
P TSN RPYIURIS RTY ST ATTRIRIREY wTETRY SN IO Sl
30
2316 1001 pis 0.5 Wiz 2405 Gz
2 Marker Table
Type | Ref | Trc | X-alue | ¥-Yahe I Function Function Result I
[0 t 2.40201 GHz 5.67 dBm
M2 1 2.4 GHz -52.40 dBmi
M3 1 2.39 GHz -59.12 dBm
M 1 2.31 GHz -64.56 dBm
NS | 2.399965 GHz -52,45 dBm
R Rl
Dae: 678N 2022 095841
Spectrum
RBW 100 kHz

CH78
No hopping mode

00dim  Offset 1.00d8
5 5W)

T 102 ms & VBW 300 kHz

r
o dsm———1
10
i
f \
20 m—t L
{ \
/ |
30 oy -
| |
ol ‘
V) T,
50 o L 1
W ]
O e (VAN PP e IS
0
0
2.478 Gz 1001 pts 2.7 Wiz 2.5 Gz
2 Marker Table
Type | Ref | Trc | X-Value | V-Value | Function Function Result |
Mi 2.480143 GHz 6.93 dBm
M2 1 2.4835 GHz -53.99 dBm
M3 1 2.5 GHz -57.84 dBm
M2 1 2.48405 GHz -52,79 dBm

Date: 678N 2022 09535
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Project No.:  SHT2112096501EW Radio Specification: Bluetooth EDR

Reflevel 2000 d5m  Offset 10048 « RBW 100 kHz
SWI 102 s & VBW 300 kHz _Mode futo Swee
S P,
\ M‘ \
=TT
VoV
-1
20 e 1
1
30 doe W
\
CH78 .
<0 i !
. I
,
Hopping mode s e
Mt ol ) ) .
. PN Pt gttt N estrin Aot A Pt e gt i o
0 cer
2.478 GHz 3 1001 pts 2.2 MHz/ 3 2.5 GHz
2 Marker Table
Type | Ref | Trc | X-Value | V-Value | Function, 1 Function Result |
Mi 1 2.478846 GHz 6.64 dBm
M2 1 2.4835 GHz 57.01 dBm
M3 1 2.5 GHz -57.62 dBm
M4 1 2.483566 GHz -54.98 dBm
—
Rusnnnns) vo
Dates 608N 2022 095825
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Project No.:  SHT2112096501EW

Radio Specification

: Bluetooth EDR

Test Item: Band edge

Modulation type:

m/4DQPSK

ofl

SWT

fset 1008 & RBW 100 kHz
1.05 ms & VBW 300 kHz

7ot
‘ I
’
10 |
20 ke ‘ \
Py
n
CHOO . /]
) . C)
No hopping mode " Ty
w ol
. RN DS
PRI PPN TGN e NTY TS W R S
10t
2.31 GHz 1001 pts 9.5 MHz, 2,405 GHz
2 Marker Table
Type | Ref | Trc X-Value | Y-Vake | Function l Function Result |
My ] X B 4.52 dBm
M2 1 2.4 GHz -50.69 dBm
M3 1 2.39 GHz -59.79 dBm
M4 1 2.31 GHz -64.18 dBm
M5 1 2,399965 GHz -48.32 dBm
L L | [ R N
baw:6m 2022 108820
MultiView Spectrum
Ref Level 0 d3m  Offset 1.00 8 » RBW 100 kHz
0 105 ms & VBW 300 kHz

0 . i
AT
10 e i
20 e
20 e
CHO0 e |
|
Hopping mode e i
J
40 b I ST,
o YN ISP AR FRUUTETIT ARV S TSR AR E VR e
10 e
231 GHz 1001 pts 9.5 MHz, 2,405 GHz
2 Marker Table
Type | Ref | Trc | X-Value | V-Vahe | Function L Function Result |
M L ¥ z 2.56 dBm
M2 1 2.4 GHz -55.05 dBm
M3 1 2.39 GHz -59.80 dBm
M4 1 2.31 GHz -63.91 dBm
M5 1 2.399965 GHz -53.03 dBm
nn Ve
Date: 608N 2022 100127
0 dEm  Offset 10048 & RBW 100 kHz

SWT

102 ms & VBW 300 kHz

-10 dem—r

20 cam

<30 di-

CH78 S

o

No hopping mode dan

50 dim

RRCTC I | N

wwr A tortaapad oAl et b

30 e

2.478 GHz

1001 pts

2.7 Mz _ 2.5GHz

2 Marker Table
Type | Ref | Trc |
1

X-Value | V-Valie |

Function I Function Result |

ML
M2 1
M3 1
M4 1

2,479835 GHz 5.38 dBm
2.4835 GHz -55.65 dBm
2.5 GHz -59.58 dBm
2.484314 GHz -55.51 dBm

Date: 6.JAN 2022 104424
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Project No.:  SHT2112096501EW Radio Specification: Bluetooth EDR

RefLevel 20.00d5m  Offset 1,00 &8 = RBW 100 KAz
SWI 102 ms & VBW 300 kHz _Mode futo Sweel

CH78
Hopping mode nen o

|
0 cer
2.478 GHz 3 1001 pts 2.2 MHz/ 3 2.5 GHz
2 Marker Table
Type | Ref | Trc | H-Value | V-Value | Function, 1 Function Result |
Mi 1 2.480033 GHz 4,53 dBm
M2 1 2.4835 GHz 58,37 dBm
M3 1 2.5 GHz -59.71 dBm
M4 1 2.483544 GHz -56.35 dBm
—
Rusnnnns) vo

Date: 6.JAN 2022 100141
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Project No.:  SHT2112096501EW

Radio Specification:

Bluetooth EDR

Test Item: Band edge

Modulation type:

Ref Level 20.00

dain
30 d5
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SW

1008
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RBW 100 kHz
VBW 300 Lz
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-10 dBawr |
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.
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. - I
e i
Y
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o
-60 e —— s L
st A A b AL AT b oA s et
e
2.31 GHz 1001 pts 9.5 MHz, 2.405 GHz
2 Marker Table
Type | Ref | Trc X-Yalue | Y-Value | Function 1 Function Result. |
[0 t z 4.48 dém
M2 1 2.4 GHz -49.80 dBm
M3 1 2.39 GHz -59.46 dBm
M4 1 2.31 GHz -64.77 dBm
M5 1 2,399965 GHz -49.82 dBm
R Rl
RefLevel 20.00d5m  Offset 1008 « RBW 100 kHz
At i 058V 105 ms & VBW 300 kHz _Mode Auto Sweel

-10 cb |
-20 dor u T
20 e T
CHOO0 o .
Hopping mode e 7
40 b FUN SR
QYIRS PRSP [PUNEARPA TTY NPV ISUPRSTUNE FYI WV o ri b g W ki A AT
10 e
231 GHz 1001 pts 9.5 MHz, 2,405 GHz
2 Marker Table
Type | Ref | Trc | X-Value | V-Value | Function L Function Result |
HL L K 2.28 dBm
1 2.4 GHz -53.42 dBm
1 2.39 GHz -57.93 dBm
1 2.31 GHz -64.96 dBm
1 2.39987 GHz -53.40 dBm
nn Ve
Dates 602N 2022 102720
Spectrum
00dsm  Offset 1008 » RBW 100 kHz
g 1,02 s & VBW 300 kHz _Mode futo Swee

o dam-

|
-10 de
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No hopping mode

rp At i A

Pl LINYNE,

50 dim

30 e

2.478 GHz

1001 pts

2.5GHz

2 Marker Table

X-Value | V-Valie

Function Result

Type | Ref | Trc |
ML

M2
M3
M4

1
1
1

5.36 dBm
-55.95 dBm
-57.92 dBm
-55.15 dBm

2,480143 GHz
2.4835 GHz

2.5 GHz
2.483632 GHz

Date: 6.JAN 2022 102320
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Project No.:  SHT2112096501EW Radio Specification: Bluetooth EDR

RefLevel 20.00d5m  Offset 1,00 &8 = RBW 100 KAz
SWI 102 ms & VBW 300 kHz _Mode futo Sweel

CH78 o "\
Hoppig mode nen o

0 cer
2.478 GHz 3 1001 pts 2.2 MHz/ 3 2.5 GHz
2 Marker Table
Type | Ref | Trc | H-Value | V-Value | Function, 1 Function Result |
Mi 1 2.478143 GHz 4,54 dBm
M2 1 2.4835 GHz 58,95 dBm
M3 1 2.5 GHz -60.34 dBm
M4 1 2.483654 GHz -56.27 dBm
—
Rusnnnns) vo

Date: 6.JAN 2022 102842
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Project No.:  SHT2112096501EW

Radio Specification:

Bluetooth EDR

Test Item: Spurious Emission

Modulation type:

Multiview | Spectrum

30.00 dm  Offset
El SW

T 104 ms® VBW 300 kHz _Mode Auto Swes

10048 = RBW 100 Kz

6.41 dé
2.4021500 GHz|

CHOO

Reference level

s
Y T

NI

.
Tl o, et it

CF 2.402 GHz

1001 pts

3.0 MHz, Span 30.0 MHz

Date: 678N 2022 09:47:06

Multiview | Spectrum

.00 diim Offset
30 d5 _ SWT
&

10048 = RBW 100 Kz
30.1 ms & VBW 300 kHz _Mode Auto Swee

CHO00
30MHz~1000MHz

q

E]

1.0 GHz

Spectrum
RefLevel 2000 ddm  Offset
SV

T 250 ms & VBW 300 kHz _Mode Auto Sweep

10048 = RBW 100 Kz

CHOO

1GHz~26GHz

1.0 GHz

q

LTS

7.5 GHZ, 26.0 GHz

Date: 6.7AN 2022 09:47:39
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Project No.:  SHT2112096501EW

Radio Specification:

Bluetooth EDR
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Shenzhen Huatongwei International Inspection Co., Ltd.

Appendix report page: 34 of 41
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Radio Specification:

Bluetooth EDR
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Project No.:  SHT2112096501EW

Radio Specification:

Bluetooth EDR

Test Item: Spurious Emission

Modulation type: w/4DQPSK
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Radio Specification: Bluetooth EDR
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Project No.:  SHT2112096501EW Radio Specification:

Bluetooth EDR

Test Item: Spurious Emission

Modulation type:
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Radio Specification: Bluetooth EDR
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Radio Specification:

Bluetooth EDR
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