CTI &0 8

Report No. EED32081229001 Page 1 of 35

Appendix: Bluetooth LE

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 &0 8

Report No. EED32081229001 Page 2 of 35
Contents

Appendix A: DTS BandWidth ..........coiiiiiiiiiii ettt ettt e e 3
TESERESUIL ...ttt en et ne 3
LTS ] =] o] LTSS 4

Appendix B: Occupied Channel BandWidth .........ccooueiiiiiiinieiin et 7
TESERESUIL ...ttt 7
LTSI ] =T o] 1O SRS SRR 8

Appendix C: Maximum conducted OULPUL POWET .....c.c.eiiriieiiieiiieeeiie ettt 11
Test Result.........c..... . LEE W e S D e R AR 11
TEST GrAPNS ...ttt ettt b et b et et n bt n e b et se s ne b e e enenes 12

Appendix D: Maximum power spectral denSity .......ccoeceiiiieeriiiinieeeieceee e 15
Test Result
TESE GrAPNS ...ttt sttt st a R et b et e ae s s b e e nenes 16

Appendix E: Band edge MeasUremMENTS .....cccueiiiiiieiiieeiie ettt sre e e site e st esre e e snee s 19
TESERESUIL ...ttt sttt et nens 19
TEST GrAPNS ...ttt ettt sttt ettt n bt s et e st se s s e b e e s s 20

Appendix F: Conducted SpUrious EMISSION ........ccoiviiiiiiiiiiieiitierite ettt e s sae e 22
Test Result.......c.c.... L@ B e BB N AR
Test Graphs

APPENTIX G2 DULY CYCIO ittt sttt e e sabe e sbee e sabaeesabeesanees 32
TESERESUIL ...kttt nenn 32
Test GraphEM™X......ccocvvevvvncvnvnccrnnen e Y e e R B e 33

Hotline:400-6788 www.cti-cert.com  E-mail:info cert.com Complaint call:0755-3: om 1t E-r




CTI &0 8

Report No. EED32081229001 Page 3 of 35

Appendix A: DTS Bandwidth

Test Result
DTS BW L .
Test Mode | Antenna | Channel MHzZ] FL[MHZ] FH[MHz] | Limiti{MHZz] | Verdict
z
2402 0.71 2401.63 2402.34 0.5 PASS
BLE_1M Ant1 2440 0.71 2439.62 2440.34 0.5 PASS
2480 0.71 2479.62 2480.33 0.5 PASS
2402 1.24 2401.33 2402.58 0.5 PASS
BLE_2M Ant1 2440 1.24 2439.33 2440.57 0.5 PASS
2480 1.24 2479.33 2480.57 0.5 PASS
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Test Graphs
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Test Result

Test Mode | Antenna | Channel OCB [MHZz] FL[MHZ] FH[MHz] | LimitfMHz] | Verdict
2402 1.072 0.000 0.000

BLE_1M Ant1 2440 1.076 0.000 0.000
2480 1.08 0.000 0.000
2402 2.064 0.000 0.000

BLE_2M Ant1 2440 2.084 0.000 0.000
2480 2.08 0.000 0.000

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 £ 42

Report No. EED32081229001

Test Graphs

Page 8 of 35

Ref 30 dBm *Att 40 dB SWT 5 ms

30 offfet 4.} dB oBW

& cmow 30 ks Markes
*VBW 100 kHz
;

=
) S
i
2| a02516po0 cn=
n
. WM
W
A
.
aom

A ldm

Center 2.402 GHz 400 kHz/

Date: 23.AUG.2022 21:00:21

BLE_1M_Ant1_2402

Ref 30 dBm “Att 40 dB SWT 5 ms

® “RBW 30 kKHz  Marke: !
*VBW 100 kHz
-

30 Oofffet 4.} dB

. e
)
5 N
SN B —
B
:
AV.VHM“MM\
. £ N
-

M0l b

Center 2.44 GHz 400 kHz/

Date: 23.AUG.2022 21:04:49

Span 4 MHz

BLE_1M_Ant1_2440

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. EED32081229001

Page 9 of 35

@ .
s 100 xms

Rer 30 apm eate 40 am Swr 5 ms
TRy T W
o

33333

M h s,

Center 2.48 GHz 400 kHz/

Date: 23.AUG.2022 21:10:18

Span 4 MHz

BLE_1M_Ant1_2480

“vmw 100 xns

[ri o]

Ref 30 aBm «att 40 am SWr 5 ms
50 ottfer 4.} ap
20
L1o
Lo
|
. Ay K/h’/\ A

AW

AT

Center 2.402 GHz 400 kHz/

Date: 23.AUG.2022 21:14:52

Span 4 MHz

BLE_2M_Ant1_2402

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. EED32081229001 Page 10 of 35

® ~RBW 30 kHz Marker (T1 1
“VBW 100 kH=z

Rer 30 apm eate 40 am Swr 5 ms
TRy T e T N EP T e
Tremp ]
.. S . =
2 ex :
= -
Lo LVL
»
:
|, 4

o Ar// L\V\ MM

Center 2.44 GHz 400 kHz/ Span 4 MHz

Date: 23.AUG.2022 21:21:04

BLE_2M_Ant1_2440

@ CRRW 30 ke v
Cvmw 100 kms

Ref 30 dBm ~aAtt 40 dB SWT 5 ms 2.

PTRCYr T W
.o

2 ex

== |, _

’Njw/\/‘( VA vww\,\%
A A.m‘// \V\ [V,

WA i v

-70

Center 2.48 GHz 400 kHz/ Span 4 MHz

Date: 23.AUG.2022 21:26:00

BLE_2M_Ant1_2480

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 &0 8

Report No. EED32081229001

Appendix C: Maximum conducted output power

Page 11 of 35

Test Result
Test Mode Antenna Channel Result[dBm] Limit[dBm] Verdict
2402 1.43 <30 PASS
BLE_1M Ant1 2440 -0.55 <30 PASS
2480 -0.03 <30 PASS
2402 1.37 <30 PASS
BLE_2M Ant1 2440 -0.64 <30 PASS
2480 -0.09 <30 PASS
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Test Graphs
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Appendix D: Maximum power spectral density

Test Result

Test Mode Antenna Channel Result{[dBm/3-100kHz] | Limit[dBm/3kHz] | Verdict
2402 -14.76 <8.00 PASS

BLE_1M Ant1 2440 -16.54 <8.00 PASS
2480 -16.13 <8.00 PASS

2402 -18.08 <8.00 PASS

BLE_2M Ant1 2440 -20.11 <8.00 PASS
2480 -19.73 <8.00 PASS
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Test Graphs
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Appendix E: Band edge measurements

Test Result
Ref
Test Mode | Antenna | Ch Name Channel Result[dBm] | Limit[dBm] | Verdict
Level[dBm]

Low 2402 -0.01 -48.53 <-20.01 PASS

BLE_1M Ant1
High 2480 -1.35 -47.57 <-21.35 PASS
Low 2402 -0.44 -35.19 <-20.44 PASS

BLE_2M Ant1
High 2480 -1.86 -47.27 <-21.86 PASS
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Test Graphs
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Appendix F: Conducted Spurious Emission

Test Result
Test Mode | Antenna | Channel SfegRangs Ref Level Resul Limit[dBm] | Verdict
[MHZz] [dBm] [dBm]
Reference 0.08 0.08 - PASS
2402 30~1000 0.08 -43.81 <-19.92 PASS
1000~26500 0.08 -46.52 <-19.92 PASS
Reference -1.93 -1.93 - PASS
BLE_1M Ant1 2440 30~1000 -1.93 -43.76 <-21.93 PASS
1000~26500 -1.93 -46.22 <-21.93 PASS
Reference -1.34 -1.34 - PASS
2480 30~1000 -1.34 -43.82 <-21.34 PASS
1000~26500 -1.34 -45.55 <-21.34 PASS
Reference -0.63 -0.63 PASS
2402 30~1000 -0.63 -43.36 <-20.63 PASS
1000~26500 -0.63 -46.14 <-20.63 PASS
Reference -2.55 -2.55 - PASS
BLE_2M Ant1 2440 30~1000 -2.55 -43.92 <-22.55 PASS
1000~26500 -2.55 -46.64 <-22.55 PASS
Reference -2.05 -2.05 - PASS
2480 30~1000 -2.05 -44 <-22.05 PASS
1000~26500 -2.05 -46.41 <-22.05 PASS

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 &0 8

Report No. EED32081229001

Test Graphs

Page 23 of 35

“RBW 100 kHz M

*VBW 300 kHz

Ref 24.3 dBm ~att 20 dB SWT 2.5 ms z
orffket 4.} ae |
=
[ A ]
B
1 L
B ”WHJL\
- ///
B maf”//
-3 o o > A
/ '\V som
W M"’“
-5
|-
-7
Center 2.402 GHz 300 kHz/ Span 3 MHz
Date: 23.AUG.2022 21:01:24

BLE_1M_Ant1_2402 0~Reference

“Att 30 dB

*RBW 100 kHz ker
*VBW 300 kHz

SWT 100 ms

aB

H
]

e

Date: 23.AUG.2022 21:01:37

97 MHz/

Stop 1 GHz

BLE_1M_A

nt1_2402_30~1000

Hotline:400-6788-333  www.cti-cert.com

E-mail:info@cti-cert.com

ail:complaint@cti-cert.com

(=]

Complaint call:0755-33681700 Complaint E-ma



CTI £ 48

Report No. EED32081229001 Page 24 of 35

@ ~RBW 100 kHz Marker 2 (T1 ]
“VBW 300 kHz 46.52 Amm

Ref 14.3 dBm ~Att 20 dB SWT 2.6 = 23.593000000 GHz

Srifer i f an T T |
B

—0f[15 aem

2|.377000poo cn- |ES

AAAA PYA

Start 1 GHz 2.55 GHz/ Stop 26.5 GHz

Date: 23.AUG.2022 21:03:22

BLE_1M_Ant1_2402_1000~26500

“vmw 300 xae -

Rer 2a.3 apm eate 30 ap Swr 2.5 ma
Offket 4 dB I
B
B

Center 2.44 GHz 300 kHz/ span 3 MHz

Date: 23.AUG.2022 21:05:39

BLE_1M_Ant1_2440_ O~Reference

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. EED32081229001 Page 25 of 35

Ref 24.3 dBm ~Att 30 dB SWT 100 ms 811.820000000 MHz

Offhet 4 daB I
B
| -0
}-20
}-30

et A A A A AU A A A A A A A AMWW

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 23.AUG.2022 21:05:52

BLE_1M_Ant1_2440_30~1000

& “mEw 100 kHE sarkor 2
“vmw 300 xae

Ref 14.3 dBm ~att 20 aB SWT 2.6 s 26.2
Ctifer 4.} an Markes
n
i
|10
|20
01 —21.Fp5 asm
| -30
| -40
N B
[ . vt i AR G o T
bt A A A~ \

Start 1 GHz 2.55 GHz/ Stop 26.5 GHz

Date: 23.AUG.2022 21:07:37

BLE_1M_Ant1_2440_1000~26500

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 £ 42

Report No. EED32081229001

Page 26 of 35

“RBW 100 kHz Marker

*VEW 300 kHz

Ref 24.4 aBm Ate 30 as SWr 2.5 ms .
Offfhet 4.4 dB |
=
=
0
| -
Mv-\./‘\,\
L o
/ \
l-=0 7'/_?"" /"/ — \.....\\M .
srty 7]
| -s0
| -60
| -0
Contor 2.48 on= =00 wn-/ Span 3 Mnz
Date: 23.AUG.2022 21:11:20
BLE_1M_Ant1_2480_0~Reference
® ~RBW 100 kHz Marker ]
«vBW 300 kH=z N
Ref 24.4 aBm Ate 30 as SWT 100 ms 165. 80
Offket 4.4 dB |
=
=
B
-
L .o T a
5 e I I B E—
|--40
WSV Ty A~y MAASMAN ARSI LRI AN A A U]
| -s0
}-60
| -0

Date: 23.AUG.2022 21:11:33

97 MHz/

Stop 1 GHz

BLE_1M_Ant1_2480_30~1000

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 £ 42

Report No. EED32081229001

Page 27 of 35

@ “RBW 100 kHz Marker 2 [T1 1
“vBW 300 km= 45.55 asm
Ref 14.4 aBm Ate 20 as swr 2.6 s 5470000
Crfper 4.4 am E— I ]
.
57 ae=
[ 279000 e~ |
.
=
=
10
|-20 T 21 .34 dB
| -0
|40
ap
. s A b N LA A
MAA AT AL 0
| <o
| -70
- -80

Start 1 GHz

Date: 23.AUG.2022 21:13:18

2.55 GHz/

Stop 26.5 GHz

BLE_1M_Ant1_2480_1000~26500

*RBW 100 kHz Marker (T
*VEW 300 kHz

Kot 2a.s asm Att 50 am Swr 2.5 ms a0 -
Offhet 4.} ae I
B
[ ~ ]
= [
==
,,7;/ H/W‘ m\
[ v N B
| -40
| -s0
| -60
| 70
comior 2407 ons Erra—— p——
Date: 23.AUG.2022 21:16:10

BLE_2M_Ant1_2402_ 0~Reference

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. EED32081229001 Page 28 of 35

@ “RBW 100 kHz Marker (t1 )
“vBW 300 km= 43.36 ams
Ref 24.3 aBm “att 30 as SWT 100 ms 570.900000000 Mu=z
Srifer 4.} as ]
-
=
-0
| -10
|20 Tz
=0 3D
} -4a0
A WA A M AN AMAMBA A AR WWA‘MW
| -s0
| -60
| -0
Start 30 mnz 57 Mz, Stop 1 Grz
Date: 23.AUG.2022 21:16:22
BLE_2M_Ant1_2402_30~1000
® +RBW 100 kHz Marker 2 [T1 ]
“vBW 300 kHz aBm
Ref 14.3 aBm <At 20 as swr 2.6 s 26. 308 0o cuz
Srefer  2.J o= Marred] 11 ]
N ST57 aen
. 377000po0 cn= |EH
i
- —
|20 —
| -30
I A I e O [ B I I EE—
.. NV RN PRINIVEN,
VSR WS N FURW A VWTWVAVY AN AVEVIYY RS
| -60
| -0
| -s0
Starc 1 on= > 55 arz/ Ston 26.5 on=
Date: 23.AUG.2022 21:18:07
BLE_2M_Ant1_2402_1000~26500

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. EED32081229001 Page 29 of 35

Ref 24.3 dBm ~Att 30 dB SWT 2.5 ms >.439994000 GHz
offfet 4.} aAm I
>
[ °
|, -/’“\\

Center 2.44 GHz 300 kHz/ sSpan 3 MHz

Date: 23.AUG.2022 21:22:09

BLE_2M_Ant1_2440_0~Reference

“vmw 300 xae

Ref 24.3 dBm ~Att 30 dB SWT 100 ms

33333

Start 30 MHz 97 MHz/ Stop 1 GHz

Date: 23.AUG.2022 21:22:22

BLE_2M_Ant1_2440_30~1000

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 £ 42

Report No. EED32081229001 Page 30 of 35

@ ~RBW 100 kHz Marker 2 (T1 ]
“VBW 300 kHz 46.64 amm

Ref 14.3 dBm ~Att 20 dB SWT 2.6 = 26.194000000 GHz

Srifer i f an T T
B

1y
MY

Start 1 GHz 2.55 GHz/ Stop 26.5 GHz

Date: 23.AUG.2022 21:24:07

BLE_2M_Ant1_2440_1000~26500

® “RBW 100 kHz Marker [EI
“VEBW 300 kHz s asm

Rer 2a.a apm eate 30 ap Swr 2.5 ma 2.479588000 H=
Offket 4 dB I
B
| [
==

Center 2.48 GHz 300 kHz/ span 3 MHz

Date: 23.AUG.2022 21:27:18

BLE_2M_Ant1_2480_0~Reference

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 £ 42

Report No. EED32081229001

Page 31 of 35

& “RBW 100 KMz Marker 1 (T3 1

Ref 24.4 dBm ~att 30 am SWT 100 ms 780.780000000 MHz
Ctfifer 4.} an |
=
= [
=
L0
|20
51 —zz.p5 aB
_—
3o
.o
Y AN TR A NN
Ay a M, o AAAWALI b A W WWIWMMHWWW*
| -s0
| -60
| -70
Start 30 mMHz 57 Muz/ Stop 1 GHz

Date: 23.AUG.2022 21:27:31

BLE_2M_Ant1_2480_30~1000

® “RBW 100 kHz Marker 2 [(T1 ]
«vBW 300 kH=z 11 amm

Ref 14.4 dBm ~att 20 aB SWT 2.6 s 23.
Ciifer 4.} an Markes
n
- =<
=
10
>
51 -2z ps aB
30
L0
zzzzz
| _so A A ol 2 A
"
vt sl iy A A
| -60
| -0
- -80
Start 1 GH=z 2.55 GHz/ Stop 26.5 GHz

Date: 23.AUG.2022 21:29:16

BLE_2M_Ant1_2480_1000~26500

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 &0 8

Report No. EED32081229001 Page 32 of 35
Appendix G: Duty Cycle
Test Result
Transmission Transmission Duty
Test Mode | Antenna Channel Limit Verdict
Duration [ms] Period [ms] Cycle [%]
2402 2.14 2.52 84.92
BLE_1M Ant1 2440 2.14 2.52 84.92
2480 2.14 2.52 84.92
2402 1.07 1.25 85.60
BLE_2M Ant1 2440 1.07 1.25 85.60
2480 1.08 1.26 85.71
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