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1. Measurement diagrams
1.1. General Limit — Maximum power output conducted

Max Peak
in dBm 2402MHz 2441 MHz 2480MHz
DFT | PRBS9 | GFsK 0.5 0.3 0.3
SPG | PRBS9 | GFSK 13 0.8 0.2
DPM | PRBS9 | GFsK H 1 0.4
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Peak output power (Sweep) (2402 MHz; 10,000 dBm; 1 MHz)

Result
DUT Frequency Peak Power Limit Max Result
(MHz) (dBm) (dBm)
2402.000000 1.6 30.0 | PASS
30T
20T
% 10T
©
£ 4
2
g o7
-10T
2399 2400 2401 2402 2403 2404 2405
Frequency in MHz
Connector 1 X Peak Connector 1
Measurement
Setting Instrument Target Value
Value
Start Frequency 2.39900 GHz 2.39900 GHz
Stop Frequency 2.40500 GHz 2.40500 GHz
Span 6.000 MHz 6.000 MHz
RBW 2.000 MHz >=1.000 MHz
VBW 10.000 MHz >= 6.000 MHz
SweepPoints 155 ~101
Sweeptime 2.500 ms AUTO
Reference Level 10.000 dBm 10.000 dBm
Attenuation 35.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep AUTO
Preamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 4 [ max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.11 dB 0.50 dB
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Peak output power (Sweep) (2442 MHz; 10,000 dBm; 1 MHz)

Result
DUT Frequency Peak Power Limit Max Result
(MHz) (dBm) (dBm)
2442.000000 1.0 30.0 | PASS

Level in dBm

2439 2440 2441 2442 2444 2445
Frequency in MHz
Connector 1 X Peak Connector 1
Peak Power 1
Measurement
Setting Instrument Target Value
Value

Start Frequency 2.43900 GHz 2.43900 GHz
Stop Frequency 2.44500 GHz 2.44500 GHz
Span 6.000 MHz 6.000 MHz
RBW 2.000 MHz >=1.000 MHz
VBW 10.000 MHz >= 6.000 MHz
SweepPoints 155 ~101
Sweeptime 2.500 ms AUTO
Reference Level 10.000 dBm 10.000 dBm
Attenuation 35.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep AUTO
Preamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 4 / max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.14 dB 0.50 dB
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Peak output power (Sweep) (2480 MHz; 10,000 dBm; 1 MHz)

Test according to FCC title 47 part 15 §15.247(b), KDB 558074 D01 DTS Meas Guidance v04 and ANSI

C63.10
Result
DUT Frequency Peak Power Limit Max Result
(MHz) (dBm) (dBm)
2480.000000 0.4 30.0 | PASS
30T
20T
& 10d
Q10
£ 4
©
>
()
-

2477 2478 2479 2480 2481 2482 2483
Frequency in MHz
Connector 1 X Peak Connector 1
Peak Power 1
Measurement
Setting Instrument Target Value
Value

Start Frequency 2.47700 GHz 2.47700 GHz
Stop Frequency 2.48300 GHz 2.48300 GHz
Span 6.000 MHz 6.000 MHz
RBW 2.000 MHz >=1.000 MHz
VBW 10.000 MHz >= 6.000 MHz
SweepPoints 155 ~101
Sweeptime 2.500 ms AUTO
Reference Level 10.000 dBm 10.000 dBm
Attenuation 35.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 100 100
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep AUTO
Preamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 4 / max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.10 dB 0.50 dB

CETECOM_TR18_1_0225601T18a Al



CETECOM"
L

Annex 1 to Test Report 18-1-0225601T18a, Page 7 of 16

1.2. General Limit - Radiated field strength emissions below 30 MHz

Common Information
Test description:
Test site and distance:
Version of Testsoftware:
Distance correction:
Technical Data:
Rec. antenna (pre-scan):
Used filter:
Test specification:

Operator:
Operation mode:
Power during tests:

EUT Information
Manufacturer:
Model:

Type:

HW:

SW:

Serial Nr.:
Power Supply:

2.01_TX _CH37_2402MHz_laying

Magnetic Field Strength Measurement related to 30/300 m distance
Ref.-Nr. 441 Semi Anechoic Room (SAR) with 3 m measurement distance
EMC32 v9.25.0

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 4

MBe

BT LE ch 37
Battery
laying

Helmut Fischer GmbH
SPG

MMS Inspection Device
C1.3-10142823

1.1.0-S

56

Battery

Full Spectrum

FCC15.209 Magnetic Fisld
565,000 kHz 12,729750 MHz
8,830 dBuV/m
v
e 0T
2 ol 17290 kHz
2 -"T19,876 dBuV/m
s ] <
3 -207
> 4
3
-30t
-40+
-501
60T
70+
gk 20 30 50 100k 200300 500 1M  2M 3M 5M  10M 20 30M

Frequency in Hz
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2.02_TX_CH37_2402MHz_standing

Common Information

Test description:

Test site and distance:

Version of Testsoftware:

Distance correction:
Technical Data:

Rec. antenna (pre-scan):

Used filter:
Test specification:

Operator:
Operation mode:
Power during tests:

EUT Information
Manufacturer:
Model:

Type:

HW:

SW:

Serial Nr.:
Power Supply:

-20T

Level in dBpuV/m
2

L 17,160 kHz
120,602 dBuV/m

v

Magnetic Field Strength Measurement related to 30/300 m distance
Ref.-Nr. 441 Semi Anechoic Room (SAR) with 3 m measurement distance
EMC32 v9.25.0

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 4

MBe

BT LE ch 37
Battery
standing

Helmut Fischer GmbH
SPG

MMS Inspection Device
C1.3-10142823

1.1.0-S

56

Battery

Full Spectrum

FCC15.209_Magnetic_Field

13,391250 MHz
890,250 kHz 10,145 dBwW/m
4,416 dBuV/m v
v

9k
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1.3. General Limit - Radiated field strength emissions, 30 MHz - 1 GHz

Test description:

Test site and distance:
Version of Testsoftware:
Distance correction:
Used filter:

Test specification.:

Operator:
Operating Mode:
Power during tests:
Comment 1:

EUT Information

3.01_TX_CH37_2402MHz_laying

07.02.2019 Pagelof 1

Electric Field Strength Measurement

Ref.-Nr. 441 Semi Anechoic Room (SAR) with 3 m measurement distance
EMC32 v9.25.0

not used
not used
FCC 15.209; RSS-Gen: Issue 3

MBe

BT LE ch.37
Battery
laying

Manufacturer: Helmut Fischer GmbH
Model: SPG
Type: MMS Inspection Device
HW: C1.3-10142823
SW: 1.1.0-S
Serial Nr.: 56
Power Supply: Battery
Full Spectrum
60T
55+ FCC15:209
50T
45 |
T *
40
e 1
S 357 %
Z 1 .
©
c 307 101,280000 MHz
© T 23,613 dBuw/m
g 251
4 y ®
20T
15T
10T
5_-
0 t t t t t t t t t t t t |
30M 50 60 80 100M 200 300 400 500 800 1G

Frequency in Hz
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CETECOM

Final Result
Frequency | QuasiPea Limit Margi | Meas. | Bandwidt | Heigh | Pol | Azimut | Corr
(MHz) k (dBpV/m n Time h t h .
(dBpV/m) ) (dB) (ms) (kHz) (cm) (deg) (dB)
376.080000 23.12 46.00 | 22.88 | 1000.0 120.000 | 282.0 | H 00| 171
882.780000 32.22 46.00 | 13.78 | 1000.0 120.000 | 260.0 | V 145.0 | 26.3
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Test description:

Test site and distance:
Version of Testsoftware:
Distance correction:
Used filter:

Test specification.:

Operator:
Operating Mode:
Power during tests:
Comment 1:

EUT Information

3.02_TX_CH37_2402MHz_standing

07.02.2019 Page lof 1
Electric Field Strength Measurement

CETECOM

Ref.-Nr. 441 Semi Anechoic Room (SAR) with 3 m measurement distance

EMC32 Vv9.25.0

not used

not used

FCC 15.209; RSS-Gen: Issue 3

MBe

BT LE ch.37
Battery
laying

Manufacturer: Helmut Fischer GmbH
Model: SPG
Type: MMS Inspection Device
HW: C1.3-10142823
SW: 1.1.0-S
Serial Nr.: 56
Power Supply: Battery
Full Spectrum
60T
55+ FCC15:209
501
451 |
T 646,440000 MHz
40 324120000 MHz 36,382 dBuwW/m
e | 33.052 dBWV/m v
> 37 v
3 1
< 30+
3 1 99,160000 MHZz
3 25+ 22,345 dBuV/m
-
1 v
201
151
10T
5__
0 } } } —t } } } } } —t |
30M 50 60 80 100M 200 300 400 500 800 1G

Frequency in Hz
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1.4. General Limit - Radiated emissions, above 1 GHz

4.01a_TX_CH37_2402MHz

Common Information

Test Description: Radiated field strength emission in 3m distance

Test Site: CETECOM GmbH Essen

Test Standard: FCC 15.247&15.209 Intentional Radiator / RSS-Gen, Issue 4
Antenna polarisation: horizontal/vertical

Operating Mode: BTLE | Ch01 | 2402MHz | TX

Operator: Rls

EUT Information

CETECOM
Lo

Manufacturer: Helmut Fischer GmbH
Product: Messgerat
Model: MMS Inspection DPM
HW version: Revision C1.3 - 10142823
SW version: 1.1.0-S
Serial number: 56
Power Supply: 2x AA Battery (1.5V)
Full Spectrum
1201
1ot
1007 2404400000 Giiz
T 85,133 dBuvV/
90T
1 4
y
£ 80t 404000000 GHz
Z?‘ 1 82,811 dBlV/m | ] ECE15.p0d FK
2 70t E
2 7 iid i e
P i i v i
8 sot E
+ il — : . BEPT5. 209 AV
s0t 5 ’ ’@
t ¢ .
401
30T ¢
20 ISM_g.4GHz : : : —— |
1G 2G 3G 4G 5G 6 8 10G 18G

Frequency in Hz
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Final_Result

CE

w

TECOM

"4 e

Frequency MaxPeak RMS Limit Margin Meas. Time Bandwidth Pol Azimuth Elevation Corr.
(MHz) (dBuV/m) (dBuV/m) + | (dBuV/ (dB) (ms) (kHz) (deg) (deg) (dB/m)
DC m)
correction
Factppor
(dB)
3205.200000 49.54 150.00 100.46 100.0 1000.000 H 323.0 90.0 2
3205.200000 45,52 150.00 104.48 100.0 1000.000 H 324.0 90.0 2
3282.400000 322 150.00 117.80 100.0 1000.000 H 94.0 90.0 2
3282.800000 48.24 150.00 101.76 100.0 1000.000 H 326.0 90.0 2
4808.000000 45,48 54.00 8.52 100.0 1000.000 H 233.0 90.0 6
4808.000000 52.24 74.00 21.76 100.0 1000.000 \ 232.0 90.0 6
16196.800000 52.24 54.00 1.76 100.0 1000.000 H 239.0 90.0 28
16200.000000 63.59 74.00 1041 100.0 1000.000 \ 105.0 0.0 28
17700.000000 53.5 54.00 05 100.0 1000.000 V 20 90.0 29
17700.000000 64.65 74.00 9.35 100.0 1000.000 V 173.0 0.0 29
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CETECOM

4.01B_BT_LE_ch37_2402MHz

Multiview Spectrum

Ref Level 72.46 dBuv/m Offset -9.54 dB
Att 5dB @ SWT 200 ms
PA TDFE

1 Frequency Sweep

RBW 1 MHz

VBW 3 MHz Mode Auto Sweep

M2[2]

48,08 dBpv/m

80 depy/m

M1[1]

75.566490 GHZ
56.33 dBuv/m
26.182310 GHz

75 dBpv

H1 74.000 dBpY/m

72,460 dBpV/m

70 depv/m

&5 depv/m

&0 dBpY/m

M1

55 dBpv/m

H2 54.000 dBpY m

45 depv/m

11:07:52 27.06.2019
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1.5. RF-Parameter - Band Edge compliance measurements

Common Information
Test Description:
Test Site:
Test Standard:
Antenna polarisation:
Operating Mode:
Operator:
Environmental Conditions:
Comment:
EUT Setup:
Verdict:

EUT Information
Manufacturer:
Product:

Model:

HW version:
SW version:
Serial number:
Power Supply:

160T

9.01_BTLE_BE_Low_2.402GHz

Band-Edge: Radiated Field Strength Emissions Emissions in 3m distance
CETECOM GmbH Essen

FCC 15.247&15.209 Intentional Radiator / RSS-Gen, Issue 4
horizontal/vertical

BT LE Low

LKu

Humidity: 61%rH; Temperature: 20.4°C

Channel 2.402GHz

DPM

Passed

Helmut Fischer GmbH
Messgerat

MMS Inspection DPM
Revision C1.3 - 10142823
1.1.0-S

56

2x AA Battery (1.5V)

Full Spectrum

9_Ri

140+

1201

1001

80+

Level in dBuV/m

60T

4071

20T

ISM_2.4GHz

2401980000 GHz
84,598 dBpv/m

v
2.399980000 GHz b4
50,482 dBV/m

A4
A\

2,400000000 GHz -2.401860000 GHz
41,600 dBwWfm 76,480 dBLV/m

0 t
2390

2392 2394 2396 2398 2400 2402 2404
Frequency in MHz
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9.02_BTLE_BE_High_2.48GHz

Common Information

CETECOM™
Lo

Test Description: Band-Edge: Radiated Field Strength Emissions Emissions in 3m distance
Test Site: CETECOM GmbH Essen

Test Standard: FCC 15.247&15.209 Intentional Radiator / RSS-Gen, Issue 4

Antenna polarisation: horizontal/vertical

Operating Mode: BT LE High

Operator: LKu

Comment: Channel high

Environmental Conditions: Humidity : 61%rH; Temperature: 21°C

EUT Setup: DPM

Verdict: Passed

EUT Information

Manufacturer: Helmut Fischer GmbH
Product: Messgerat
Model: MMS Inspection DPM
HW version: Revision C1.3 - 10142823
SW version: 1.1.0-S
Serial number: 56
Power Supply: 2x AA Battery (1.5V)
Full Spectrum
160 T
1401
1201
1 2,480000000 GHz
£ 1001 81,748 dBV/m
§ 1
T gl v 2483500006 GHz
é 58,500 dBuv/ FCC15 209 PK
g 1
g
60+ v
T 2,480000000 GHz v
83,591 dBuV/m
40T
T 2.483500007 GHz
20+ 45,500 dBLY/m
0 I I I I i 1 i |SM724GHZ i H
2475 2476 2478 2480 2482 2484
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