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Annex 1: Measurement diagrams 22-1-0131901T002a-C01-A1l

Number of pages:

Testing company:

Product:
Model:

FCCID:

Testing has been
carried out in
accordance with:

19 Date of Report: 2023-May-15

CETECOM GmbH Applicant: BBC Bircher AG
Im Teelbruch 116

45219 Essen Germany

Tel. + 49 (0) 20 54 / 95 19-0

Fax: + 49 (0) 20 54 / 95 19-150

Wireless Transmission System
XRF-T.2

TBZ-XRFT29 IC: 5904A-XRFT29

FCC Regulations

Title 47 CFR, Chapter |, Subchapter A, Part 15

Subpart C Intentional Radiators

§ 15.247 Operation within the bands 902-928 MHz, 2400-2483.5 MHz,
and 5725-5850 MHz

ISED-Regulations

Radio Standards Specification

RSS-Gen, Issue 5

General Requirements for Compliance of Radio Apparatus

RSS-247, Issue 2

Digital Transmission Systems (DTSs), Frequency Hopping Systems (FHSs) and Licence-Exempt Local Area
Network (LE-LAN) Device

The test results relate only to the individual items which have been tested. This report shall not be reproduced in parts without
the written approval of the testing laboratory © Copyright: All rights reserved by CETECOM
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1 Measurement diagrams

1.1 Radiated measurements

1.1.1 Radiated field strength emissions below 30 MHz

Common Information
Test description:
Test Site Location:

Version of Testsoftware:
Distance correction:
Technical Data:

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

Test Standard:

Operator Name:
Operating Mode:
Environmental Conditions:
Verdict:

EUT Information

2.01a_RSE_standing

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

EMC32 V10.50.0

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, §15.247 & RSS-247: Issue 2, RSS-Gen: Issue 5
TFra

TX921.5 MHz

Humidity : 40%rH; Temperature: 20°C

Passed

PMT number 22-1-01319S16_C01
Power supply: 3vDC
Comment: standing
Full Spectrum
60T 494,000 kHz 24642000 MHz
1 0,280 dBus 19473 By m
40+
1 17.320 k FCC15.209 Magnetic Field
= -l -22.298 dBpvfm v
R
Q ul -30.204 dBuvim H
k= 52,680 kHz
© T 36194 dB U m
9 20t v 69,960 kHz
1 39,339 dBUV/m
_4D__
9k 20 3 100k 200300 &0 1k 2h 3 Bk 10 20 30

Frequencv in Hz

Remarks: emission in the range from ~17 kHz to ~52 kHz are cause by an electrical antenna mast inside the chamber.

EUT worst case orientation was determined to be the standing position due to higher output power see section
1.1.4 Radiated Band-Edge emissions
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1.1.2 Radiated field strength emissions 30 MHz — 1 GHz

3.01a_RSE_standing

Common Information
Test Description:
Test Site:
Test Standard:
Antenna polarisation:
Filter:
Operator Name:
Operating Mode:
Environmental Conditions:
Verdict:

EUT Information
PMT number
Power supply:
Comment:

Full Spectrum

Radiated field strength emission in 3m distance

CETECOM GmbH Essen

cetecom

advanced

FCC §15.205 §15.209, §15.247 & RSS-247: Issue 2, RSS-Gen: Issue 5

horizontal/vertical

Bandstop filter 902MHz - 928 MHz

TFra
TX921.5 MHz

Humidity : 45%rH; Temperature: 20°C

Passed

22-1-01319S16_C01
3vDC
standing

Full Spectrum

BT
1 FCCIE g
50+ |_
+ I
e | 799,710000 MHz
s 40 36.075 dBuv/mg, 1
g 30.330000 MHz 219600000 MHz
c 30 23207 dBuvim 16.991 dBUV/m
. 4
3 o4 v
T 985, 060000 MH:
104 34.372 B/
u“ , o , , 1SM Band 902-928MHz.
30M 50 80 100M 200 300 400 500 800 1G
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Common Information
Test Description:
Test Site:
Test Standard:
Antenna polarisation:
Filter:
Operator Name:
Operating Mode:
Environmental Conditions:
Verdict:

EUT Information
PMT number
Power supply:
Comment:

Full Spectrum
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3.01b_RSE_lying

Radiated field strength emission in 3m distance

CETECOM GmbH Essen

FCC §15.205 §15.209, §15.247 & RSS-247: Issue 2, RSS-Gen: Issue 5
horizontal/vertical

Bandstop filter 902MHz - 928MHz

TFra

TX 921.5 MHz

Humidity : 45%rH; Temperature: 20°C

Passed

22-1-01319S16_C01
3vDC

lying

Full Spectrum

60T
1 FCC15 s
504 |_
T f
£ 4 [ 799,830000 MHz
>
= 1 30270000 MHz B ABTdBUVIM. v Hy
S 5l 23819 dBuv/m
=7l 134,160000 MHz
2 12,168 dBLY
3 ap4 U m
T v 952990000 MHZ
104 34,087 dBLV/
n“ N , , ISM Band 902-928MHz.
I0M 50 60 80 100M 200 300 400 500 800 1G
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1.1.3 Radiated field strength emissions above 1 GHz

Common Information

Test Description:

Test Site:
Test Standard:

Antenna polarisation:
Operator Name:
Operating Mode:

Environmental Conditions:

Verdict:

EUT Information

PMT number
Power supply:
Comment:

1013

50+

B0

P

Levelin dBpV/m

40+

20+

1

v

1,843200000 GHz
49.004 dBY{m

4.01

Radiated field strength emission in 3m distance

Fully Anechoic Chamber (FAC1) - EMC32 V10.60.20

FCC §15.205 §15.209, §15.247 & RSS-247: Issue 2, RSS-Gen: Issue 5
horizontal/vertical

TFra/LKnopp

TX 921.5 MHz

Humidity : 45%rH; Temperature: 20°C

Passed

22-1-01319S16_C01
3vDC

Full Spectrum

fyary

ROE400000iGHz
3.462 dBy ém FOOLE &

T

)
[} ==
)

4.6066800000CGHz -

43.926 dBuv/m 5528000000 GHz
40,499 dBy/m

1G
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2G 3G 4G BG G 7 3 9.5G
Frequency in Hz
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1.1.4 Radiated Band-Edge emissions
9.01a_BE_standing
Common Information
Test Description: Radiated field strength emission in 3m distance
Test Site: CETECOM GmbH Essen
Test Standard: FCC §15.205 §15.209, §15.247 & RSS-247: Issue 2, RSS-Gen: Issue 5
Antenna polarisation: horizontal/vertical
Operator Name: TFra
Operating Mode: TX921.5 MHz
Environmental Conditions: Humidity : 45%rH; Temperature: 20°C
Verdict: Passed
EUT Information
PMT number 22-1-01319S16_C01
Power supply: 3vDC
Comment: --
Full Spectrum
Full Spectrum
M7t
110+ v
1 921,328000 MHz
00T 108,846 dBUV/m
901
£ 80+
> 1
L 7t
£ 1
©
§ EU:
50+ FL1h208
40+
0T
ST , , , , , , IS Band 902-928MHE

901 905 910 915 520 525 5219
Frequency in MHz

Remark: FCC 15.209 limt not applicable in the 902 MHz to 928 MHz range
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9.01b_BE_lying
Common Information
Test Description: Radiated field strength emission in 3m distance
Test Site: CETECOM GmbH Essen
Test Standard: FCC §15.205 §15.209, §15.247 & RSS-247: Issue 2, RSS-Gen: Issue 5
Antenna polarisation: horizontal/vertical
Operator Name: TFra
Operating Mode: TX921.5 MHz
Environmental Conditions: Humidity : 45%rH; Temperature: 20°C
Verdict: Passed
EUT Information
PMT number 22-1-01319S16_C01
Power supply: 3vDC
Comment: -
Full Spectrum
Full Spectrum
M7t
1101
| 921,692000 MHz Y
106, 955 dBusim
100+
a0t
£ 801
S 1
L 7t
£ 1
©
g 7
507 FCC154208
40+
0T
LT , , , , , , IS Band 9025928 MHE

901 q05 910 915 520 52h 5219
Frequency in MHz

Remark: FCC 15.209 limt not applicable in the 902 MHz to 928 MHz range
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1.2 Conducted measurements
1.2.1 Duty-Cycle (for information)

RBN 100 kHz
UBW 300 kHz
SHT 1 &

SUEEPTINE
AUTO
SHEEP
COUNT
SUEEP
POINTS

Center 921.5 Iz

Remark: duty-cycle measured over 1 second = 100%

TR22-1-0131901T002a-C01_A1l 9/19



22-1-0131901T002a-C01-Al

cetecom

advanced
1.2.2 Minimum Emission Bandwidth 6 dB
5
B¢
\{\/>
MultiView Spectrum -
Ref Level 15.00 dBm Offset 6.30dB ® RBW 100kHz Compatible R&S FSV
® Att 20dB  SWT 1ms ® VBW 300 kHz Mode Sweep
1 Frequency Sweep 1Pk View
N M1 M1[1] 8.19 dBm
st ;/J\\““f > 92132340 MHz
0 dBm
-10 dBmr
-20 dBm /
30 dBm i \\\_,\‘m
-40 dBm WAJ w
150 dBm
-60 dBn
-70 dBn
-80 dBnv
CF 921.5 MHz 691 pts 200.0 kHz/ Span 2.0 MHz
2 Marker Table
M1 1 921.3234 MHz 8.19 dBm ndB 6.0dB
T1 1 921.219 2 MHz 2.28 dBm ndB down BW 544.10 kHz
T2 1 921.763 4 MHz 2.03 dBm Q Factor 1693.2

08:03:29 PM 01/04/2023

Figure 1: D002_6dBBW

TR22-1-0131901T002a-C01_A1l

Measuring...

2023-01-
T
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1.2.3 Occupied Channel Bandwidth 99%

MultiView * Spectrum -

Ref Level 15.00 dBm Offset 6.30dB ® RBW 100kHz Compatible R&S FSV

® Att 20dB  SWT 1ms ® VBW 300kHz Mode Sweep

1 Occupied Bandwidth 1Pk View

Mm1[1] 4.30dBm
10 dBnr

_\\_\%_ Ni'//_ 921.521 00 MHz
| v

1 n
0 dBm

-10 dBrv /

-20 dBnv / \
-30 dBnv A

-60 dBnv

-70 dBmv

-80 dBnv

CF 921.5 MHz 691 pts 200.0 kHz/ Span 2.0 MHz
2 Marker Table

M1 1 921.521 MHz 4.30 dBm Occ Bw 612.382518593 kHz

T 1 921.18407 MHz -3.06 dBm Occ Bw Centroid 921.490 258 783 MHz

2 1 921.796 45 MHz -2.76 dBm Occ Bw Freg Offset -9.741216718 kHz
Measuring...  NENNNNNER Selne

19:53:15

07:53:16 PM 01/04/2023

Figure 2: D001_99%0BW

TR22-1-0131901T002a-C01_A1l 11/19
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1.2.4 Peak output power (Sweep)
25
B¢
\{\/>
MultiView * Spectrum -
Ref Level 15.00 dBm Offset 6.30dB ® RBW 1 MHz Compatible R&S FSV
® Att 20dB  SWT 1ms ® VBW 3 MHz Mode Sweep
1 Frequency Sweep 1Pk View
e M1[1] 8.18 dBm
10 dBnv v 927.704 10 MHz]
0 dBm
|-107dBny
-20 dBnv
-30 dBnv
dBnr
-50 dBm
-60 dBnr
-70 dBn
-80 dBm
CF 921.5 MHz 691 pts 300.0 kHz/ Span 3.0 MHz
Measuring...  NENNNNARN e

08:36:24 PM 01/04/2023

Figure 3: DO03_PK-PWR

TR22-1-0131901T002a-C01_A1l
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1.2.5 Power spectral density

MultiView *

Spectrum

Ref Level 15.00 dBm Offset 6.30dB ® RBW 3kHz Compatible R&S FSV
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® Att 20dB SWT 223 ms ® VBW 10kHz Mode Sweep
1 Frequency Sweep 1Pk View
M1[1] 4.27 dBm
10 dBnv . 921.662 10 MHz]
&
0 dBny ﬂUK A /Vlﬂ»
-10 dBm M UJ\\N \/\/ v \/»J\
-20 dBm /L\/ + \/J\
-30 dBnr ju \;‘L
-40 dBn A/
-50 dBm Vf/d‘/fu M
-60 dBrm AL«\/\NWM - MMW
-70 dBn
-80 dBn
CF 921.5 MHz 691 pts 200.0 kHz/ Span 2.0 MHz
Measuring...  [HNRNENEN 5 m;;:'s

08:52:15 PM 01/04/2023

Figure 4: DO04_PK-PSD

TR22-1-0131901T002a-C01_A1l
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1.2.6 Emissions in non-restricted frequency bands
£
XK
MultiView * Spectrum -
Ref Level 15.00dBm Offset 630dB ® RBW 100kHz Compatible R&S FSV
® Att 20dB  SWT 1ms ® VBW 300 kHz Mode Sweep
1 Frequency Sweep 1Pk View
i M1[1] 8.16 dBm
10 dBm \/ 921.662 10 MHzZ]
0 dBmr / \
-10 dBr
-20 dBm

-30 dBnv ﬁ/\/

-40 dBm M A

08:54:01 PM 01/04/2023

Figure 5: D005_01_sweep_ref

TR22-1-0131901T002a-C01_A1l

-60 dBnr

-70 dBn

-80 dBn

CF 921.5 MHz 691 pts 200.0 kHz/ Span 2.0 MHz
Measuring...  NNNNNNEEN - PO
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MultiView * Spectrum

Ref Level 15.00 dBm Offset 6.00dB ® RBW 100 kHz

Compatible R&S FSV
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&
[=]

® Att 20dB  SWT 1ms ® VBW 300kHz Mode Sweep

TDF "FCC15.247 DUT1_Cable"

1 Frequency Sweep 1Pk Max
M1[1] -62.79 dBm

10 dBmr 533.0 kHz

0 dBm

=10dbm H1-11.840 dBm

-20 dBmr

-30 dBmr

-40 dBnr

-50 dBnr

40 dBm

y

-70 dBnv

-80 dBn V1

150.0 kHz 1000 pts 2.99 MHz/ 30.0 MHz

Aborted  NNNNNNNER el

09:18:50 PM 01/04/2023

Figure 6: D005_02_sweep_1

TR22-1-0131901T002a-C01_A1l
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MultiView * Spectrum

Ref Level 15.00 dBm Offset 6.00dB ® RBW 100 kHz
® Att 20dB SWT 9.7ms ® VBW 300 kHz

TDF "FCC15.247 DUT1 Cable"

Compatible
Mode

R&S FSV

Sweep
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&
[=]

1 Frequency Sweep 1Pk Max
— M1[1] M1 8.22dBm
= 920.950 MHz
- m2[1] -61.08 dBm
e 973.330 MHz
10 db ——H1-11.840 dBm
-20 dBm
-30 dBnr
-40 dBn
-50 dBn
= M2
,-00 dBnr wj W
-70 dBn
/80 dBm
30.0 MHz 1000 pts 97.0 MHz/ 1.0 GHz
2 Marker Table
M1 1 920.95 MHz 8.22 dBm
M2 1 973.33 MHz -61.08 dBm
M3 1 31.46 MHz -62.27 dBm
Aborted  NNNNNNEEN . RO

09:20:59 PM 01/04/2023

Figure 7: D0O05_03_sweep_2

TR22-1-0131901T002a-C01_A1l
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MultiView

Ref Level 15.00 dBm Offset 6.00dB ® RBW 100 kHz

Spectrum

Compatible R&S FSV
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&

& Att 20dB SWT  40ms ® VBW 300kHz Mode Sweep
TDF "FCC15.247 DUT1_Cable"
1 Frequency Sweep 1Pk Max
M1[1] -60.07 dBm
10 dBm 321000 GHz
0 dBm
10dbm H1-11.840 dBm
-20 dBnr
-30 dBm
dBnr
-50 dBnr
M1
-60 dBnr T
MWWWWWMWWMWWWWWMWM
-70 dBn
/80 dBm
1.0 GHz 1000 pts 400.0 MHz/ 5.0 GHz
Aborted [ L[] o5 ;;,

09:25:20 PM 01/04/2023

Figure 8: D005_04_sweep_3

TR22-1-0131901T002a-C01_A1l
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MultiView * Spectrum -
Ref Level 1500 dBm Offset 6.00dB ® RBW 100kHz Compatible R&S FSV
& Att 20dB SWT  50ms ® VBW 300kHz Mode Sweep
TDF "FCC15.247_DUT1_Cable”
1 Frequency Sweep 1Pk Max
_— M1[1] -59.97 dBm
B 535310 GHz
- M2[1] -57.06 dBm
e 7.497 70 GHz
10 dBm————47717 840 dBm
-20 dBnr
-30 dBnr
-40 dBn
50 dBm
M2
Ml Y
60 dBM—srrrfmm e gl T Mz
[PUIE! -1 27 CE TN - RN SO NORNSOMVRY - S0 0 )
-70 dBn
/80 dBm
5.0 GHz 1000 pts 500.0 MHz/ 10.0 GHz
2 Marker Table
M1 1 5.3531 GHz -59.97 dBm
M2 1 7.4977 GHz -57.06 dBm
M3 1 8.5675 GHz -63.12 dBm
Aborted  HENNNNNER = M0
09:28:25 PM 01/04/2023
Figure 9: D005_05_sweep_4
TR22-1-0131901T002a-C01_A1 18/19
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MultiView * Spectrum

Ref Level 15.00 dBm Offset 6.00dB ® RBW 100 kHz

® Att 20dB  SWT 1ms ® VBW 300 kHz
TDF "FCC15.247 DUT1 Cable"
1 Frequency Sweep

Compatible R&S FSV
Mode Sweep
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&

1Pk Max
— M1 M1[1] 8.25 dBm
> A 921.6450 MHz
" M m2[1] |-64.61 dBm
fidm I \ 902.000 0 MHz
-10 dBm “H1 -11.840 dBm- s )
-20 dBm ]
-30 dBmr \
-40 dBmr / \
50 dBm NM'// \\’\/v\
0dim-y ke i = e VWV\’W\'\‘M
MMMW\WWWWMNMW
-70 dBmr ‘
V2
-80 dBm ‘v"’: -
900.0 MHz 1000 pts 3.0 MHz/ 930.0 MHz
2 Marker Table
M1 1 921.645 MHz 8.25 dBm
M2 1 902.0 MHz -64.61 dBm
M3 1 928.0 MHz -63.60 dBm

09:35:19 PM 01/04/2023

Figure 10: DO05_06_BE
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