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24-1-0047701T001-TR1-A201-R02
e cetecom

advanced

Measurement diagrams

Peak output power (Sweep) (2402 MHz; BT-LE [GFSK] (10 dBm); 1
MHZz)

Test according to FCC title 47 part 15 §15.247(b), KDB 558074 D01 DTS Meas Guidance v03r05 and ANSI
C63.10-2013

Result
DUT Frequency Peak Power Limit Max Result
(MHz) (dBm) (dBm)
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——  Connector 1 X Peak Connector 1
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24-1-0047701T001-TR1-A201-R02
@ cetecom

advanced

Peak output power (Sweep) (2440 MHz; BT-LE [GFSK] (10 dBm); 1
MHZz)

Test according to FCC title 47 part 15 815.247(b), KDB 558074 D01 DTS Meas Guidance v03r05 and ANSI
C63.10-2013

Result
DUT Frequency Peak Power Limit Max Result
(MHz) (dBm) (dBm)
2440.000000 3.9 30.0 | PASS
Peak Power
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—— Connector 1 X Peak Connector 1
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Peak output power (Sweep) (2480 MHz; BT-LE [GFSK] (10 dBm); 1
MHZz)

Test according to FCC title 47 part 15 §815.247(b), KDB 558074 D01 DTS Meas Guidance v03r05 and ANSI
C63.10-2013

Result
DUT Frequency Peak Power Limit Max Result
(MHz) (dBm) (dBm)
2480.000000 3.8 30.0 | PASS
Peak Power
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Frequency in MHz

—— Connector 1 X Peak Connector 1
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24-1-0047701T001-TR1-A201-R02
cetecom

advanced

2.01 BLE _chO laying

Common Information

Test description:
Test Site Location:

Version of Testsoftware:
Distance correction:
Technical Data:

Rec. antenna (pre-scan):

Magnetic Field Strength Measurement related to 30/300 m distance
Ref.-Nr. 441 Semi Anechoic Chamber (SAC1) with 3 m measurement

distance
EMC32 V10.60.20

used accord. table, pls. see test report
Please see page 2 for detailed data of measurement setup
height 1.00 m, parallel and 90° to EUT polarisation

Used filter: bypass

Test Standard: FCC 15.205 § 15.209; RSS-Gen: Issue 5
Operator: ASa

Operating Mode: GFSK | 1Mbit | chO

Power during tests: 12v DC

Comment 1: Channel low

Environmental Conditions: Humidity: 44 % rH; Temperature: 20.2 °C
EUT Setup: 1

Verdict: Passed

EUT Information
PMT number:
Power:

CC1E 2y

i
IR
-

—

_‘I D__
117.080 kHz
518,778 dBUV/m

\4

_3 D__
1 v

-0+

Levelin dBpV/m

50+

-h0+

204+

S0+

24-1-00477S02_C01
12 v DC

Full Spectrum

kagnetic Field

T 34120 kHz
-36. 082 dB IV m

h2.920 kHz
36,340 dBuVm

v

22.862000 MHz
19,545 dBpYim

9k 20 30

24-1-0047701T001_TR1-A201-R02

50 100k 200 300 500 14
Frequency in Hz
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2.02_ BLE_chO_standing

Common Information
Test description:
Test Site Location:

Version of Testsoftware:
Distance correction:
Technical Data:

Rec. antenna (pre-scan):

24-1-0047701T001-TR1-A201-R02

Magnetic Field Strength Measurement related to 30/300 m distance
Ref.-Nr. 441 Semi Anechoic Chamber (SAC1) with 3 m measurement

distance
EMC32 V10.60.20
used accord. table, pls. see test report

Please see page 2 for detailed data of measurement setup
height 1.00 m, parallel and 90° to EUT polarisation

Used filter: bypass

Test Standard: FCC 15.205 § 15.209; RSS-Gen: Issue 5
Operator: ASa

Operating Mode: GFSK | 1Mbit | chO

Power during tests: 12v DC

Comment 1: Channel low

Environmental Conditions: Humidity: 44 % rH; Temperature: 20.2 °C
EUT Setup: 1

Verdict: Passed

EUT Information

PMT number: 24-1-00477S02_C01
Power: 12 vV DC
Full Spectrum
BOT
40+ St e :
1 FCC 5428 Jahvimciads Field
£ 19,919 dBUv/m v
S a0t
= 1
g 1 35,320 kHz
e 0 -37.320 dBuv/m
-1
§ gL 17.080 kHz
132,760 dBuv/m 85,960 kHz
i v -40.811 dBUv/m
-0+ v
ak 20 30 &0 100k 200300 500 1M 2M 3M BM 10M 20 30M

Frequency in Hz

24-1-0047701T001_TR1-A201-R02 6/22



cetecom

advanced

Common Information

Test description:
Test Site Location:

Version of Testsoftware:
Distance correction:
Technical Data:

Rec. antenna (pre-scan):
Used filter:

Test Standard:

Operator:

Operating Mode:

Power during tests:
Comment 1:
Environmental Conditions:
EUT Setup:

Verdict:

EUT Information
PMT number:
Power:

CC1 5 29 Madnetic Fialt

i
IR
-

—

H7.080 HpA. 120 kHz

S04 v

=0T

Levelin dBpV/m

50+

-h0+

204+

S0+

k
-2 128,823 dB i dBLV/Im

24-1-0047701T001-TR1-A201-R02

2.03 BLE_ch17

Magnetic Field Strength Measurement related to 30/300 m distance
Ref.-Nr. 441 Semi Anechoic Chamber (SAC1) with 3 m measurement

distance

EMC32 V10.60.20

used accord. table, pls. see test report

Please see page 2 for detailed data of measurement setup
height 1.00 m, parallel and 90° to EUT polarisation
bypass

FCC 15.205 § 15.209; RSS-Gen: Issue 5

ASa

GFSK | 1Mbit| ch17

12V DC

Channel mid

Humidity: 44 % rH; Temperature: 20.2 °C

2

Passed

24-1-00477S06_CO01
12 v DC

Full Spectrum

24.142000 MHz
21,180 dB PV m

52,920 kHz
v _3VE'554 dB M m

9k 20 30 &0

24-1-0047701T001_TR1-A201-R02

100k 200300 500 Thd

Frequency in Hz
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2.04 BLE ch39

Common Information

Test description:
Test Site Location:

Version of Testsoftware:
Distance correction:
Technical Data:

Rec. antenna (pre-scan):
Used filter:

Test Standard:

Operator:

Operating Mode:

Power during tests:
Comment 1:
Environmental Conditions:
EUT Setup:

Verdict:

EUT Information
PMT number:
Power:

CC1 5 29 Madnetic Fialt

i
IR
-

—

T7.160 K
-2 P, 180 dBuv Y m

S04 v

Levelin dBpV/m

v

Magnetic Field Strength Measurement related to 30/300 m distance

24-1-0047701T001-TR1-A201-R02

Ref.-Nr. 441 Semi Anechoic Chamber (SAC1) with 3 m measurement

distance

EMC32 V10.60.20
used accord. table, pls. see test report

Please see page 2 for detailed data of measurement setup

height 1.00 m, parallel and 90° to EUT polarisation

bypass

FCC 15.205 § 15.209; RSS-Gen: Issue 5

ASa

GFSK | 1Mbit| ch39
12V DC

Channel high
Humidity: 44 % rH; Temperature: 20.2 °C

3
Passed

24-1-00477S01_C01
12 v DC

Full Spectrum

a0+ 34,440 kHz
£34.417 dBuv/m

52,760 kHz
-36, 162 dB UV m

v

22026000 MHz
20,462 dBpVim

9k 20 30

24-1-0047701T001_TR1-A201-R02

a0 100k

200 300 500 Thd

Frequency in Hz
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Common Information
Test Description:
Test Site:
Test Standard:
Antenna polarisation:

Environmental Conditions:
Operator Name:

EUT:

Operating Mode:

Power supply:

Comment:

Verdict:

EUT Information

24-1-0047701T001-TR1-A201-R02

3.01 BLE_chO

Radiated field strength emission in 3m distance
cetecom advanced GmbH

FCC 15.205&15.209 & RSS Gen. Issue 5
horizontal/vertical

Humidity: 41 %rH; Temperature: 21 °C
SOz

1

GFSK | 1Mbit | chO

12V DC

Channel no. low

Passed

PMT number: 24-1-00477502_CO01
Power: 12 v DC
BT
1 FCC15.209
934,540000 MHz
507 43,831 dBUVim
E T J v
>
2 40
o
£ T
Q 30+ 59.820000 MHz
g 1 20,131 dBUVim
20t Y
10 t + t + + t t t + t I I I |
30M 50 GO 80 100M 200 300 400 500 500 1G

Frequency in Hz

Remark: Emission at 934.84 MHz is outsite from chamber and not related to results.
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Common Information
Test Description:
Test Site:
Test Standard:
Antenna polarisation:

Environmental Conditions:
Operator Name:

EUT:

Operating Mode:

Power supply:

Comment:

Verdict:

EUT Information

24-1-0047701T001-TR1-A201-R02

3.02 BLE_ch17

Radiated field strength emission in 3m distance
cetecom advanced GmbH

FCC 15.205&15.209 & RSS Gen. Issue 5
horizontal/vertical

Humidity: 41 % rH; Temperature: 21 °C
SOz

2

GFSK | 1Mbit | chl17

12V DC

Channel no. middle

Passed

PMT number: 24-1-00477S06_CO01
Power: 12V DC
60T
1 FCC1b.204
£0t 7949,280000 MHz
_ . 0439 dBuiy
N | 44,313 dEIu\é,’m
= 40
8
e T
2 30+
301
201
10 f —t f f f f f ——— !
3004 R0 GO 80 100M 200 300 400 500 Bo0 1G

Frequency in Hz

Remark: Emission at 799.28 MHz and 934.8 MHz are outsite from chamber and not related to results.
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Common Information
Test Description:
Test Site:
Test Standard:
Antenna polarisation:

Environmental Conditions:
Operator Name:

EUT:

Operating Mode:

Power supply:

Comment:

Verdict:

EUT Information

24-1-0047701T001-TR1-A201-R02

3.03_BLE ch39

Radiated field strength emission in 3m distance
cetecom advanced GmbH

FCC 15.205&15.209 & RSS Gen. Issue 5
horizontal/vertical

Humidity: 41 % rH; Temperature: 21 °C
SOz

3

GFSK | 1Mbit | ch39

12V DC

Channel no. high

Passed

PMT number: 24-1-00477501_Co01
Power: 12V DC
GO
s FCC16.208
934800000 MHz
B0 44,720 dB v Am
E T | | Y
>
240
©
s T
2 30+
g 1
201
10 t t —t—t t t t t t —+—+ !
30k B0 B0 860 100K 200 300 400 500 001G

Frequency in Hz

Remark: Emission at 934.8 MHz is outsite from chamber and not related to results.
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24-1-0047701T001-TR1-A201-R02
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4.01_BLE_ch0

Common Information

Test Description: Radiated field strength emission

Test Site: Fully Anechoic Chamber (FAC1) - EMC32 V10.60.20

Test Standard: FCC 15.247&15.209 Intentional Radiator / RSS-Gen, Issue 5
Antenna polarisation: horizontal/vertical

Operating Mode: GFSK | 1Mbit| ch0

Operator: KTe

Environmental Conditions: Humidity: 50 % rH; Temperature: 20 °C

Verdict: Passed

EUT Information

Sample: 24-1-00477S02_C01
Power Supply : 12V DC
Full Spectrum
1107
1 {
100+
90
a0t
L 1NN L zor LW o E =S
£ 0t 21402000000 |GHz 12
= 1 101,253 dBu i
o B0 i 4
% 1 k | i; _______ i i [t il e
= ISh_2 4G HE
3 B0t *
40+
30T
20t
10 t : t } —t——+— !
1G 2G 3G 4G 5G B 8 10G 18G

Frequency in Hz

Final_Result
Frequency MaxPeak | Average Limit Margi | Meas.Time | Bandwidt | Heigh | Pol | Azimut | Elevatio
t

(MHz) (dBuV/m) | (dBuVim) | (dBuVim) | n (ms) h h n
9607.200000 4809 | 150.00 | 101.91 100.0 | 1000.000 | 155.0 | H 480 90.0
9607.200000 60.28 — | 15000 | 89.72 100.0 | 1000.000 | 1550 | H 450 90.0

24-1-0047701T001_TR1-A201-R02 12/22
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4.02 BLE_ch0_AntH

Common Information

Test Description:
Test Site Location:
Test Site:

Test Standard:
Operating Mode:

Environmental Conditions:

SW-Version:
Operator:
Set-up:
Verdict:
Comment:

Radiated Field Strength Emission

24-1-0047701T001-TR1-A201-R02

cetecom advanced Essen
Fully Anechoic Room (FAR2)

FCC - Testing Part 15.247 & RSS-247, Issue 5

GFSK | 1Mbit| chO

EMC32 V10.60.20

KTe
1

Passed
Antenna horizontal

EUT Information

PMT Sample Nr.
power:

757

24-1-00477S02_CO01
12V DC

Full Spectrum

Humidity: 51 % rH; Temperature: 19 °C

I FCCIF 208 PK.

70+

B5T

GO

1

Levelin dBpV/m

5071

45-

20639781200 GHz
49.931 dBpvim

\V4

V

20644562500 GHz
44.869 dBUVSm

22691468750 GHz
51.022 dBpv/m

\Y

A\ 4

22 697843750 GHz

46.205 dBpvim

401[
354 }

18

19 20 21

24-1-0047701T001_TR1-A201-R02

22 23
Freauencv in GHz
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24-1-0047701T001-TR1-A201-R02
cetecom

advanced

4.03 BLE_ch0_AntV

Common Information

Test Description: Radiated Field Strength Emission
Test Site Location: cetecom advanced Essen

Test Site: Fully Anechoic Room (FAR2)

Test Standard: FCC - Testing Part 15.247 & RSS-247, Issue 5
Operating Mode: GFSK | 1Mbit| chO

Environmental Conditions: Humidity: 51 % rH; Temperature: 19°C
SW-Version: EMC32 V10.60.20

Operator: KTe

Set-up: 2

Verdict: Passed

Comment: Antenna vertical

EUT Information
PMT Sample Nr. 24-1-00477S02_CO01
power: 12Vv DC

Full Spectrum

BT I [ FCCIF 20 P
70+
55+
g 807
E‘ 1 2”53?153”EE§§”E/EH2 23045281260 GHz
g : Hvim 51.386 dBLV/m
= 559
z 1
§ \V4
50t Y
' v
45] b
40 2N N7RNRZ500 GH? 23.047406250 GHz
% 46.031 dBUV/m 45.573 dBUV/m
354 + + + + + + + + + + + + + + + + |
18 19 20 21 27 23 24 25 26 265

Freauencv in GHz

24-1-0047701T001_TR1-A201-R02 14 /22



24-1-0047701T001-TR1-A201-R02
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4.04_BLE_ch17

Common Information

Test Description: Radiated field strength emission

Test Site: Fully Anechoic Chamber (FAC1) - EMC32 V10.60.20

Test Standard: FCC 15.247&15.209 Intentional Radiator / RSS-Gen, Issue 5
Antenna polarisation: horizontal/vertical

Operating Mode: GFSK | 1Mbit | ch17

Operator: ASa/KTe

Environmental Conditions: Humidity: 50 % rH; Temperature: 20 °C

Set-up: 2

Verdict: Passed

EUT Information

Sample: 24-1-00477S06_C01
Power Supply : 12V DC
Full Spectrum
1207
1107
T 2 4400000[&\({3 Hz
100+ 02199 Him
90+
c 1
< an+ 4400000080 GH
2 98,597 jcBidv/im | L) Loeckds bbd. Ak
o 70t 1
s 1 i
g et i \d
4 r i b IR T Ml
50T ¢
40+
0T
20 I5M (2. AGiky t t t t —t—+—+ i
1G 25 G 4G G 3 a 10G 18G
Freauency in Hz

Final_Result

Frequency MaxPeak | Average Limit Margi | Meas.Time | Bandwidt | Heigh | Pol | Azimut | Elevatio
(MHz) (dBpV/m) | (dBuVim) | (dBuV/m) n (ms) h t h n
9759.200000 48.67 150.00 | 101.33 100.0 | 1000.000 | 155.0 | H 57.0 90.0
9761.200000 59.88 150.00 | 90.12 100.0 | 1000.000 | 155.0 | H 57.0 90.0

24-1-0047701T001_TR1-A201-R02 15/22
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Test Description:

Test Site Location:

Test Site:

Test Standard:

Operating Mode:
Environmental Conditions:
SW-Version:

Operator:

Set-up:

Verdict:

EUT Information
PMT Sample Nr.
power:

|
[ay]
1
1

24-1-0047701T001-TR1-A201-R02

4.05 BLE ch17 AntH

Common Information

Radiated Field Strength Emission@3m distance
cetecom advanced GmbH Essen

Fully Anechoic Room (FAR2)

FCC 15.209 & RSS-Gen, Issue 5

GFSK | 1Mbit | chl17

Humidity: 51 % rH; Temperature: 19 °C

EMC32 V10.60.20

ASa

2

Passed

24-1-00477S06_CO01
12v DC

Full Spectrum

I I FCCIE 20@ PK

Levelin dBpV/m

24-1-0047701T001_TR1-A201-R02

Freauency in GHz
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24-1-0047701T001-TR1-A201-R02

4.06 BLE_ch17 AntV

Common Information
Test Description:
Test Site Location:
Test Site:
Test Standard:
Operating Mode:
Environmental Conditions:
SW-Version:
Operator:
Set-up:
Verdict:

EUT Information
PMT Sample Nr.
power:

|
[ay]
1
1

Radiated Field Strength Emission@3m distance
cetecom advanced GmbH Essen

Fully Anechoic Room (FAR2)

FCC 15.209 & RSS-Gen, Issue 5

GFSK | 1Mbit | chl17

Humidity: 45 % rH; Temperature: 21 °C

EMC32 V10.60.20

ASa

2

Passed

24-1-00477S06_CO01
12v DC

Full Spectrum

I I FCCIE 20@ PK

(=71
=
f
T

o
o
!

T

Levelin dBpV/m

o
=
f
T

s
o
1

—

s
=

24-1-0047701T001_TR1-A201-R02

Freauency in GHz
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24-1-0047701T001-TR1-A201-R02
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4.07_BLE_ch39

Common Information

Test Description: Radiated field strength emission

Test Site: Fully Anechoic Chamber (FAC1) - EMC32 V10.60.20

Test Standard: FCC 15.247&15.209 Intentional Radiator / RSS-Gen, Issue 5
Antenna polarisation: horizontal/vertical

Operating Mode: GFSK | 1Mbit | ch39

Operator: ASa

Environmental Conditions: Humidity: 50 % rH; Temperature: 20 °C

Verdict: Passed

EUT Information

Sample: 24-1-00477S01_C01
Power Supply : 12V DC
Full Spectrum
1207
110+
+ 0000008 GHz
1004+ ‘49? d3l.llv€l'r'r
A
90+
£ 8oy a000004q GH:
= 1 0oz - Lot L L3 R
s i1 :
g 7
3 B0+ !
+ S | S ey
B0+
k. 4
40+
30T
20 ISM_je. 4Gk | : : — |
1G 2G 3G 4G G [ g 10G 18G
Frequency in Hz

Final_Result
Frequency MaxPeak | Average Limit Margi | Meas. Time | Bandwidt | Heigh | Pol | Azimut | Elevatio

(MHz) (dBuV/im) | (dBpV/im) | (dBuV/m) n (ms) h t h n
9919.200000 59.25 150.00 | 90.75 100.0 | 1000.000 | 155.0 | H 50.0 90.0
9921.200000 46.66 150.00 | 103.34 100.0 | 1000.000 | 155.0 | H 52.0 90.0

24-1-0047701T001_TR1-A201-R02 18/22
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24-1-0047701T001-TR1-A201-R02

4.08 BLE_ch39 AntH

Common Information
Test Description:
Test Site Location:
Test Site:
Test Standard:
Operating Mode:
Environmental Conditions:
SW-Version:
Operator:
Set-up:
Verdict:

EUT Information
PMT Sample Nr.
power:

|
[ay]
1
1

Radiated Field Strength Emission@3m distance
cetecom advanced GmbH Essen

Fully Anechoic Room (FAR2)

FCC 15.209 & RSS-Gen, Issue 5

GFSK | 1Mbit | ch39

Humidity: 37 % rH; Temperature: 22.6 °C
EMC32 V10.60.20

SOz

3

Passed

24-1-00477S01_CO01
12v DC

Full Spectrum

I I FCCIE 20@ PK

(=71
=
f
T

o
o
!

T

Levelin dBpV/m

o
=
f
T

s
o
1

—

40

24-1-0047701T001_TR1-A201-R02

Freauency in GHz
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Test Description:

Test Site Location:

Test Site:

Test Standard:

Operating Mode:
Environmental Conditions:
SW-Version:

Operator:

Set-up:

Verdict:

EUT Information
PMT Sample Nr.
power:

|
[ay]
1
1

24-1-0047701T001-TR1-A201-R02

4.09 BLE_ch39 AntV

Common Information

Radiated Field Strength Emission@3m distance
cetecom advanced GmbH Essen

Fully Anechoic Room (FAR2)

FCC 15.209 & RSS-Gen, Issue 5

GFSK | 1Mbit| ch39

Humidity: 37 % rH; Temperature: 22.6 °C
EMC32 V10.60.20

ASa

3

Passed

24-1-00477S01_CO01
12v DC

Full Spectrum

I I FCCIE 20@ PK

(=71
=
f
T

o
o
!

T

Levelin dBpV/m

o
=
f
T

24-1-0047701T001_TR1-A201-R02

Freauency in GHz
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24-1-0047701T001-TR1-A201-R02
cetecom

advanced

9.01_BLE_ch0

Common Information

Test Description: Band-Edge: Radiated Field Strength Emissions Emissions
Test Site: Fully Anechoic Chamber (FAC1) - EMC32 V10.60.20

Test Standard: FCC 15.247&15.209 Intentional Radiator / RSS-Gen, Issue 5
Antenna polarisation: horizontal/vertical

Operating Mode: GFSK | 1Mbit | ch0

Operator: KTe

Environmental Conditions: Humidity: 50 % rH; Temperature: 20 °C

EUT Setup: 1

Verdict: Passed

EUT Information
Sample: 24-1-00477S02_C01
Power Supply : 12V DC

Full Spectrum

M0y

1S ]2 4GHE
i v
1004 b
1 2,402000000 GHz
a0 101,253 dBuY/ m
80+ Y S | £ 402000000 GHz
e T cbelo 204 PR 98.324 dBUV/m
S Y0t
=1 I 2388600000 GHz
Q 57.859 dBuv/m
c B0t LY
% | FOCTR ISy
9 50:: v
2,388600000 GHz
07 45 555 dBLV m
304
204
10 + t t + t + t + + t I H
2310 2320 2340 2360 2380 2400 2420 2442

Frequency in MHz

24-1-0047701T001_TR1-A201-R02 21/22



24-1-0047701T001-TR1-A201-R02
cetecom

advanced

9.02_BLE_ch39

Common Information

Test Description: Band-Edge: Radiated Field Strength Emissions Emissions
Test Site: Fully Anechoic Chamber (FAC1) - EMC32 V10.60.20

Test Standard: FCC 15.247&15.209 Intentional Radiator / RSS-Gen, Issue 5
Antenna polarisation: horizontal/vertical

Operating Mode: GFSK | 1Mbit | ch39

Operator: KTe

Environmental Conditions: Humidity: 50 % rH; Temperature: 20 °C

EUT Setup: 3

Verdict: Passed

EUT Information
Sample: 24-1-00477S01_C01
Power Supply : 12V DC

Full Spectrum

1201
1104
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End Of Annex 1
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