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Certecom 22-1-0057101T022b-A1

advanced

Power spectral density slot antenna
Power Spectral Density (2405 MHz; DSSS [250kbps] (10 dBm); 5 MHz)

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

Result
DUT Frequency Frequency PSD Limit Result
(MHz) (MHz) (dBm) Max
(dBm)
2405.000000 2405.277458 | 5.514 8.0 | PASS
Ports
Port | State
1 | used

Power Spectral Density

Level in dBm

2401,25 2402 2403 2404 2405 2406 2407 2408 240875
Frequency in MHz

SumlLevel L 2 PSD

Limit

PSD Connector 1

TR22-1-0057101T7022b-A1 2/119



Certecom 22-1-0057101T022b-A1

&
N
MultiView * Spectrum -
Ref Lavel 10,00 diim * RBW 10 kHz SGL
Att 2008 ® SWT 30ms » VBW 30kHz Mode Sweep Count 1/1
1 Frequency Sweep 1Rm Max

<10 dBar

20 dBrr | | ’ T
? A ,;,,”M%.

B ——

|

CF 2.405 GHz 1500 pts 750.0 kHz/ Span 7.5 MHz
o N5

11:07:09 AW 11/24/2023

Measurement
Setting Instrument Target Value
Value

Start Frequency 2.40125 GHz 2.40125 GHz
Stop Frequency 2.40875 GHz 2.40875 GHz
Span 7.500 MHz 7.500 MHz
RBW 10.000 kHz <=10.000 kHz
VBW 30.000 kHz >=30.000 kHz
SweepPoints 1500 ~ 1500
Sweeptime 30.000 ms 30.000 ms
Reference Level 10.000 dBm 10.000 dBm
Attenuation 20.000 dB AUTO
Detector RMS RMS
SweepCount 1 1
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep Sweep
Preamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 95 / max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.25dB 0.50 dB

TR22-1-0057101T7022b-A1 3/119



Certecom 22-1-0057101T022b-A1

advanced

Power Spectral Density (2440 MHz; DSSS [250kbps] (10 dBm); 5 MHz)

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

Result
DUT Frequency Frequency PSD Limit Result
(MHz) (MHz) (dBm) Max
(dBm)
2440.000000 2440.187625 5.781 8.0 | PASS
Ports
Port State
1 | used

Power Spectral Density

Level in dBm

2436,25 2437 2438 2439 2440 2441 2442 2443 244375
Frequency in MHz

SumLevel L 2 PSD

Limit

PSD Connector 1

TR22-1-0057101T7022b-A1 4/119



Certecom 22-1-0057101T022b-A1

/',T:’\
<
MultiView * Spectrum .
Ref Lavel 10,00 dbm » RBW 10 kHz saL
Att 2008 = SWT 30ms = VBW 30kHz Mode Sweep Count 1/1
1 Frequency Sweep 1Rm Maux
0 dBav

10 dBar

-20 dBarr

-30 dBn

-40 dBnr

CF 2.44 GHz 1500 pts 750.0 kHz/ Span 7.5 MHz
Ry DN S U0
12:04:19 PN 11/24/2023
Measurement
Setting Instrument Target Value
Value

Start Frequency 2.43625 GHz 2.43625 GHz
Stop Frequency 2.44375 GHz 2.44375 GHz
Span 7.500 MHz 7.500 MHz
RBW 10.000 kHz <=10.000 kHz
VBW 30.000 kHz >= 30.000 kHz
SweepPoints 1500 ~ 1500
Sweeptime 30.000 ms 30.000 ms
Reference Level 10.000 dBm 10.000 dBm
Attenuation 20.000 dB AUTO
Detector RMS RMS
SweepCount 1 1
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep Sweep
Preamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 77  max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.00 dB 0.50 dB

TR22-1-0057101T7022b-A1




Certecom 22-1-0057101T022b-A1

advanced

Power Spectral Density (2480 MHz; DSSS [250kbps] (10 dBm); 5 MHz)

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

Result
DUT Frequency Frequency PSD Limit Result
(MHz) (MHz) (dBm) Max
(dBm)
2480.000000 2480.277685 | 4.808 8.0 | PASS
Ports
Port | State
1 | used

Power Spectral Density

Level in dBm

2476,25 2477 2478 2479 2480 2481 2482 2483 248375
Frequency in MHz

SumLevel L 2 PSD

Limit

PSD Connector 1
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cetecom

22-1-0057101T022b-A1

TR22-1-0057101T7022b-A1

advanced
/\
MultiView * Spectrum .
Ref Lavel 10,00 dBim » RBW 10 kHz SGL
Att 2008 = SWT 30ms = VBW 30kHz Mode Sweep Count 1/1
1 Frequency Sweep 1Rm Maux
0 dBrr
-10 dBar
-20 dBnr
-30 dB
-40 dBrrr
r ‘
50 d ' | ‘ [
W % |
: UBER] 1
U [ il
-80 dBr
CF 2.48 GHz 1500 pts 750.0 kHz/ Span 7.5 MHz
Reody DR S G0
12:06:16 PN 11/24/2023
Measurement
Setting Instrument Target Value
Value
Start Frequency 2.47625 GHz 2.47625 GHz
Stop Frequency 2.48375 GHz 2.48375 GHz
Span 7.500 MHz 7.500 MHz
RBW 10.000 kHz <=10.000 kHz
VBW 30.000 kHz >= 30.000 kHz
SweepPoints 1500 ~ 1500
Sweeptime 30.000 ms 30.000 ms
Reference Level 10.000 dBm 10.000 dBm
Attenuation 20.000 dB AUTO
Detector RMS RMS
SweepCount 1 1
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep Sweep
Preamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 102 / max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.00 dB 0.50 dB
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Certecom 22-1-0057101T022b-A1

advanced

Power spectral density inverted antenna
Power Spectral Density (2405 MHz; DSSS [250kbps] (10 dBm); 5 MHz)

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

Result
DUT Frequency Frequency PSD Limit Result
(MHz) (MHz) (dBm) Max
(dBm)
2405.000000 2405.277685 | 3.814 8.0 | PASS
Ports
Port | State
1 | used

Power Spectral Density

Level in dBm

2401,25 2402 2403 2404 2405 2406 2407 2408 2408,75
Frequency in MHz

SumLevel L g PSD

Limit

PSD Connector 1

TR22-1-0057101T7022b-A1 8/119



Certecom 22-1-0057101T022b-A1

A
N
MultiView = Spectrum .
Ref Lavel 10,00 dbm » RBW 10 kHz SGL
Att 2008 = SWT 30ms = VBW 30kH; Mode Sweep Count 1/1
1 Frequency Sweep 1Rm Maux
0 dBav
-10 dBar
-20 dBar
=30 dBmy

CF 2.405 GHz 1500 pts 750.0 kHz/ Span 7.5 MHz
=

11:07:09 AN 11/24/2023

Measurement
Setting Instrument Target Value
Value

Start Frequency 2.40125 GHz 2.40125 GHz
Stop Frequency 2.40875 GHz 2.40875 GHz
Span 7.500 MHz 7.500 MHz
RBW 10.000 kHz <=10.000 kHz
VBW 30.000 kHz >= 30.000 kHz
SweepPoints 1500 ~ 1500
Sweeptime 30.000 ms 30.000 ms
Reference Level 10.000 dBm 10.000 dBm
Attenuation 20.000 dB AUTO
Detector RMS RMS
SweepCount 1 1
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep Sweep
Preamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 91 / max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.25 dB 0.50 dB

TR22-1-0057101T7022b-A1



Certecom 22-1-0057101T022b-A1

advanced

Power Spectral Density (2440 MHz; DSSS [250kbps] (10 dBm); 5 MHz)

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

Result
DUT Frequency Frequency PSD Limit Result
(MHz) (MHz) (dBm) Max
(dBm)
2440.000000 2439.992495 | 3.421 8.0 | PASS
Ports
Port | State
1 | used

Power Spectral Density

Level in dBm

2436,25 2437 2438 2439 2440 2441 2442 2443 244375
Frequency in MHz

SumLevel L 2 PSD

Limit

PSD Connector 1

TR22-1-0057101T7022b-A1 10/119



Certecom 22-1-0057101T022b-A1

advanced

P

&
N

MultiView * Spectrum .

Ref Level 10,00 dBim *~ RBW 10kHz SGL

Att 2008 = SWT 30ms = VBW 30kHz Mode Sweep Count 1/1
1 Frequency Sweep 1Rm Maux
0 dBrv

CF 2.44 GHz 1500 pts 750.0 kHz/ Span 7.5 MHz
&
11:13:51 AN 11/24/2023
Measurement
Setting Instrument Target Value
Value

Start Frequency 2.43625 GHz 2.43625 GHz
Stop Frequency 2.44375 GHz 2.44375 GHz
Span 7.500 MHz 7.500 MHz
RBW 10.000 kHz <=10.000 kHz
VBW 30.000 kHz >= 30.000 kHz
SweepPoints 1500 ~ 1500
Sweeptime 30.000 ms 30.000 ms
Reference Level 10.000 dBm 10.000 dBm
Attenuation 20.000 dB AUTO
Detector RMS RMS
SweepCount 1 1
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep Sweep
Preamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 125/ max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.00 dB 0.50 dB

TR22-1-0057101T7022b-A1



Certecom 22-1-0057101T022b-A1

advanced

Power Spectral Density (2480 MHz; DSSS [250kbps] (10 dBm); 5 MHz)

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

Result
DUT Frequency Frequency PSD Limit Result
(MHz) (MHz) (dBm) Max
(dBm)
2480.000000 2480.272682 | 4.714 8.0 | PASS
Ports
Port | State
1 | used

Power Spectral Density

Level in dBm

2476,25 2477 2478 2479 2480 2481 2482 2483 248375
Frequency in MHz

SumLevel L 2 PSD

Limit

PSD Connector 1

TR22-1-0057101T7022b-A1 12 /119



Certecom 22-1-0057101T022b-A1

/f>:
<
MultiView * Spectrum .
Ref Lavel 10,00 dbm » RBW 10 kHz saL
Att 2008 = SWT 30ms = VBW 30kHz Mode Sweep Count 1/1
1 Frequency Sweep 1Rm Maux

CF 2.48 GHz 1500 pts 750.0 kHz/

11:15:40 AN 11/24/2023

Measurement

Setting Instrument Target Value
Value

Start Frequency 2.47625 GHz 2.47625 GHz
Stop Frequency 2.48375 GHz 2.48375 GHz
Span 7.500 MHz 7.500 MHz
RBW 10.000 kHz <=10.000 kHz
VBW 30.000 kHz >= 30.000 kHz
SweepPoints 1500 ~ 1500
Sweeptime 30.000 ms 30.000 ms
Reference Level 10.000 dBm 10.000 dBm
Attenuation 20.000 dB AUTO
Detector RMS RMS
SweepCount 1 1
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweeptype Sweep Sweep
Preamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 85/ max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.47 dB 0.50 dB

TR22-1-0057101T7022b-A1




cetecom

advanced

Emission Bandwidth 6 dB slot antenna

Minimum Emission Bandwidth 6 dB (2405 MHz; DSSS [250kbps] (10

dBm); 5 MHz)

Test according to FCC title 47 part 15 §815.247(a), KDB 558074 D01 DTS Meas Guidance v03r05 and ANSI

C63.10-2013

6 dB Bandwidth

22-1-0057101T022b-A1

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2405.000000 1.557788 0.500000 2404.221106 2405.778894
(continuation of the "6 dB Bandwidth" table from column 6 ...)
DUT Frequency Max Level Result
(MHz) (dBm)
2405.000000 12.9 | PASS
6 dB Bandwidth
S
us)
©
§=
[J)
>
()
-
2402 2404 2406 2408 2410

2400

Frequency in MHz

Bandwidth

TR22-1-0057101T7022b-A1
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cetecom

advanced

MultiView * Spectrum

Ref Level 0,00 dBm

“ RBW 100 kHz

Att T0dE  SWT 1ms » VBW 300kHz Mode Sweep

22-1-0057101T022b-A1

5GL

Count 100/100

TR22-1-0057101T7022b-A1

60 dBar
70 dBn
-80 dBrr
<50 dBm
CF 2.405 GHz 200 pts .0 MHz/ Span 10.0 MHz
Jia ok i) o iy
12:02:12 PN 11/24/2023
Measurement
Setting Instrument Target Value
Value
Start Frequency 2.40000 GHz 2.40000 GHz
Stop Frequency 2.41000 GHz 2.41000 GHz
Span 10.000 MHz 10.000 MHz
RBW 100.000 kHz ~100.000 kHz
VBW 300.000 kHz ~ 300.000 kHz
SweepPoints 200 ~ 200
Sweeptime 1.000 ms AUTO
Reference Level 0.000 dBm 0.000 dBm
Attenuation 10.000 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 11/ max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.49 dB 0.50 dB

15/119



cetecom

advanced

Minimum Emission Bandwidth 6 dB (2440 MHz; DSSS [250kbps] (10

dBm); 5 MHz)

Test according to FCC title 47 part 15 §15.247(a), KDB 558074 D01 DTS Meas Guidance v03r05 and ANSI

C63.10-2013

6 dB Bandwidth

22-1-0057101T022b-A1

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2440.000000 1.557788 0.500000 2439.221106 2440.778894
(continuation of the "6 dB Bandwidth" table from column 6 ...)
DUT Frequency Max Level Result
(MHz) (dBm)
2440.000000 13.8 | PASS
6 dB Bandwidth
20T
10+ (_/W\
S
us)
©
i=
[J)
>
()
-
1.558 MHj
2435 2436 2438 2440 2442 2444 2445
Frequency in MHz
Bandwidth

TR22-1-0057101T7022b-A1
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cetecom

advanced

MultiView * Spectrum

22-1-0057101T022b-A1

'S

N

Ref Lavel 10,00 diim = RBW 100 kHz 5GL
Att 2048 SWT 1ms » VBW 300kHz Mode Sweep Count 100/100
1 Frequency Sweep 1Pk Max
0 dBer — e
10 dBar — -
r‘/ ‘\-
-20 dBary — /.'/ "\, —
melif ﬂ_\ / ‘.\ v/ﬁ
30 dBm —pr, N \ ‘\‘ =T
40 dBnr 3 "/ \ “.\ il =
‘\\ ‘\‘“,‘/ “'\j" \\\ /
50 dants L8
60 dBn
70 dBrr
-80 dBr
CF 2.44 GHz 200 pts .0 MHz/ Span 10.0 MHz
oy W 2
12:03:22 BN 11/24/2023
Measurement
Setting Instrument Target Value
Value
Start Frequency 2.43500 GHz 2.43500 GHz
Stop Frequency 2.44500 GHz 2.44500 GHz
Span 10.000 MHz 10.000 MHz
RBW 100.000 kHz ~100.000 kHz
VBW 300.000 kHz ~ 300.000 kHz
SweepPoints 200 ~ 200
Sweeptime 1.000 ms AUTO
Reference Level 10.000 dBm 10.000 dBm
Attenuation 20.000 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 10 / max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.00 dB 0.50 dB

TR22-1-0057101T7022b-A1

17 /119



cetecom

advanced

Minimum Emission Bandwidth 6 dB (2480 MHz; DSSS [250kbps] (10

dBm); 5 MHz)

Test according to FCC title 47 part 15 §15.247(a), KDB 558074 D01 DTS Meas Guidance v03r05 and ANSI

C63.10-2013

6 dB Bandwidth

22-1-0057101T022b-A1

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2480.000000 1.557788 0.500000 2479.221106 2480.778894
(continuation of the "6 dB Bandwidth" table from column 6 ...)
DUT Frequency Max Level Result
(MHz) (dBm)
2480.000000 13.1 | PASS
6 dB Bandwidth
20T
104 r/_/\’\/-’\
S
us)
©
i=
[J)
>
()
-
1.558 MHj
2475 2476 2478 2480 2482 2484 2485
Frequency in MHz
Bandwidth

TR22-1-0057101T7022b-A1

18 /119



Certecom 22-1-0057101T022b-A1

advanced

'S

N

MultiView = Spectrum .

Ref Lavel 10,00 dBm = RBW 100 kHz SGL
Att 2048 SWT 1ms » VBW 300 kHz Mode Sweep Count 100/100
1 Frequency Sweep 1Pk Max

-80 dB

CF 2.48 GHz 200 pts -0 MHz/ Span 10.0 MHz
- =

12:05:10 PN 11/24/2023

Measurement
Setting Instrument Target Value
Value

Start Frequency 2.47500 GHz 2.47500 GHz
Stop Frequency 2.48500 GHz 2.48500 GHz
Span 10.000 MHz 10.000 MHz
RBW 100.000 kHz ~100.000 kHz
VBW 300.000 kHz ~ 300.000 kHz
SweepPoints 200 ~ 200
Sweeptime 1.000 ms AUTO
Reference Level 10.000 dBm 10.000 dBm
Attenuation 20.000 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 11/ max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.15 dB 0.50 dB

TR22-1-0057101T7022b-A1 19/119



cetecom

advanced

Emission Bandwidth 6 dB inverted antenna

Minimum Emission Bandwidth 6 dB (2405 MHz; DSSS [250kbps] (10

dBm); 5 MHz)

22-1-0057101T022b-A1

Test according to FCC title 47 part 15 §15.247(a), KDB 558074 D01 DTS Meas Guidance v03r05 and ANSI

C63.10-2013

6 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2405.000000 1.557788 0.500000 2404.221106 2405.778894
(continuation of the "6 dB Bandwidth" table from column 6 ...)
DUT Frequency Max Level Result
(MHz) (dBm)
2405.000000 12.1 | PASS
6 dB Bandwidth
£
0s]
o
£
©
>
()
-
2400 2402 2404 2406 2408 2410

Frequency in MHz

Bandwidth

TR22-1-0057101T7022b-A1
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cetecom

22-1-0057101T022b-A1

advanced
MultiView * Spectrum .
Ref Level 0,00 dBm = RBW 100 kHz 5GL
Att T0dE  SWT 1ms » VBW 300kHz Mode Sweep Count 100/100
1 Frequency Sweep 1Pk Max
T B - \\\
10 dBnr T
/'/F ‘\,
20 dBar — /," '\.I
1 -.\ x‘
30 dBrr i
it N /‘_ \.««-\ -
e S Y .
50 dBiic7 - A4
60 dBer
70 dBn
30 dBrr
50 dbr
CF 2.405 GHz 200 pts .0 MHz/ Span 10.0 MHz
Reody, DN S O
11:06:06 AN 11/24/2023
Measurement
Setting Instrument Target Value
Value
Start Frequency 2.40000 GHz 2.40000 GHz
Stop Frequency 2.41000 GHz 2.41000 GHz
Span 10.000 MHz 10.000 MHz
RBW 100.000 kHz ~100.000 kHz
VBW 300.000 kHz ~ 300.000 kHz
SweepPoints 200 ~ 200
Sweeptime 1.000 ms AUTO
Reference Level 0.000 dBm 0.000 dBm
Attenuation 10.000 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 14 / max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.01 dB 0.50 dB

TR22-1-0057101T7022b-A1
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cetecom

advanced

Minimum Emission Bandwidth 6 dB (2440 MHz; DSSS [250kbps] (10

dBm); 5 MHz)

Test according to FCC title 47 part 15 §15.247(a), KDB 558074 D01 DTS Meas Guidance v03r05 and ANSI

C63.10-2013

6 dB Bandwidth

22-1-0057101T022b-A1

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2440.000000 1.658291 0.500000 2439.221106 2440.879397
(continuation of the "6 dB Bandwidth" table from column 6 ...)
DUT Frequency Max Level Result
(MHz) (dBm)
2440.000000 12.1 | PASS
6 dB Bandwidth
1571
10T rf/\f\—/\
S
us]
©
£
©
>
()
-
1.658 MHj
2435 2436 2438 2440 2442 2444 2445
Frequency in MHz
Bandwidth

TR22-1-0057101T7022b-A1
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cetecom

22-1-0057101T022b-A1

advanced
MultiView * Spectrum .
Ref Lavel 10,00 dBm » RBW 100 kHz 5GL
Att 2008 SWT 1ms » VBW 300kHz Mode Swiep Count 100/100
1 Frequency Sweep 1Pk Max
0 dBar = —
-10 dBar
F i \\,
-20 dBnry +
= ,/" \ I
4 b
-30 dm ¥
/,. 7 '/- v“.\,
40 e i I 9 X :
Ty U \ f \ \
.\\ / '\“/’ Vi \
50 dBai-f o
60 dBn
70 dBnr
-80 dir
CF 2.44 GHz 200 pts .0 MHz/ Span 10.0 MHz
feady N e
11:12:35 AN 11/24/2023
Measurement
Setting Instrument Target Value
Value
Start Frequency 2.43500 GHz 2.43500 GHz
Stop Frequency 2.44500 GHz 2.44500 GHz
Span 10.000 MHz 10.000 MHz
RBW 100.000 kHz ~100.000 kHz
VBW 300.000 kHz ~ 300.000 kHz
SweepPoints 200 ~ 200
Sweeptime 1.000 ms AUTO
Reference Level 10.000 dBm 10.000 dBm
Attenuation 20.000 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 16 / max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.12 dB 0.50 dB

TR22-1-0057101T7022b-A1
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cetecom

advanced

Minimum Emission Bandwidth 6 dB (2480 MHz; DSSS [250kbps] (10

dBm); 5 MHz)

Test according to FCC title 47 part 15 §15.247(a), KDB 558074 D01 DTS Meas Guidance v03r05 and ANSI

C63.10-2013

6 dB Bandwidth

22-1-0057101T022b-A1

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2480.000000 1.557788 0.500000 2479.221106 2480.778894
(continuation of the "6 dB Bandwidth" table from column 6 ...)
DUT Frequency Max Level Result
(MHz) (dBm)
2480.000000 12.8 | PASS
6 dB Bandwidth
1571
101 m
S
us]
©
£
©
>
()
-
1.558 MHj
2475 2476 2478 2480 2482 2484 2485
Frequency in MHz
Bandwidth

TR22-1-0057101T7022b-A1
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cetecom

22-1-0057101T022b-A1

advanced
MultiView * Spectrum .
Ref Lavel 10,00 dBm » RBW 100 kHz 5GL
Att 2008 SWT 1ms » VBW 300kHz Mode Swiep Count 100/100
1 Frequency Sweep 1Pk Max
0 dBrr e e
-10 dBar -
20 dBr i
A \._ &=
/ N
-30 dBm :
& g
N /’ X e 5
A oo ; N
\\ / \ ! A\ / \\‘\‘ /
50 dBm L
60 dBn
70 dBnr
80 dBr
CF 2.48 GHz 200 pts .0 MHz/ Span 10.0 MHz
[T % o
11:14:3% AN 11/24/2023
Measurement
Setting Instrument Target Value
Value
Start Frequency 2.47500 GHz 2.47500 GHz
Stop Frequency 2.48500 GHz 2.48500 GHz
Span 10.000 MHz 10.000 MHz
RBW 100.000 kHz ~100.000 kHz
VBW 300.000 kHz ~ 300.000 kHz
SweepPoints 200 ~ 200
Sweeptime 1.000 ms AUTO
Reference Level 10.000 dBm 10.000 dBm
Attenuation 20.000 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 10 / max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.31dB 0.50 dB

TR22-1-0057101T7022b-A1
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cetecom

advanced

Emission Bandwidth 20 dB slot antenna

Emission Bandwidth 20 dB (2405 MHz; DSSS [250kbps] (10 dBm); 5

MHZz)

22-1-0057101T022b-A1

Test according to FCC title 47 part 15 §815.247(a), KDB 558074 D01 DTS Meas Guidance v03r05 and ANSI

C63.10-2013

20 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2405.000000 2.656641 2403.734336 2406.390977
(continuation of the "20 dB Bandwidth" table from column 6 ...)
DUT Frequency Max Level Result
(MHz) (dBm)
2405.000000 10.2 | PASS
20 dB Bandwidth
1571
10T
0__
S
us)
©
§=
[J)
>
()
-
2.657 MHj
2400 2402 2404 2406 2408 2410

Frequency in MHz

Bandwidth

TR22-1-0057101T7022b-A1
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Certecom 22-1-0057101T022b-A1

advanced

'S

N

MultiView = Spectrum .

Ref Lavel 0,00 dBm “ RBW 50 kH:z 56L
Att T0dE  SWT 1ms ® VBW 200kHz Mode Sweep Count 100/100
1 Frequency Sweep 1Pk Max

CF 2.405 GHz 400 pts .0 MHz/ Span 10.0 MHz

o 2013-11:28
e
i : YL0ED0

12:02:01 PN 11/24/2023

Measurement
Setting Instrument Target Value
Value
Start Frequency 2.40000 GHz 2.40000 GHz
Stop Frequency 2.41000 GHz 2.41000 GHz
Span 10.000 MHz 10.000 MHz
RBW 50.000 kHz >=50.000 kHz
VBW 200.000 kHz >=150.000 kHz
SweepPoints 400 ~ 400
Sweeptime 1.000 ms AUTO
Reference Level 0.000 dBm 0.000 dBm
Attenuation 10.000 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 15/ max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.08 dB 0.50 dB

TR22-1-0057101T7022b-A1




cetecom

advanced

Emission Bandwidth 20 dB (2440 MHz; DSSS [250kbps] (10 dBm); 5

MHZz)

22-1-0057101T022b-A1

Test according to FCC title 47 part 15 §15.247(a), KDB 558074 D01 DTS Meas Guidance v03r05 and ANSI

C63.10-2013

20 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2440.000000 2.656641 2438.734336 2441.390977

(continuation of the "20 dB Bandwidth" table from column 6 ...)

DUT Frequency Max Level Result
(MHz) (dBm)
2440.000000 11.3 | PASS
20 dB Bandwidth
151
10T
0__
=
s}
©
£
)
>
()
-

2435

2436

2440
Frequency in MHz

Bandwidth

TR22-1-0057101T7022b-A1
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cetecom

22-1-0057101T022b-A1

advanced
Ref Lavel 10,00 dBm = RBW 50 kHz 5GL .
Att 2048 SWT 1ms » VBW 200kHz Mode Sweep Count 100/100
1 Frequency Sweep 1Pk Max
0 dBrr A
" / \;" e
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r i IV“““\-
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30 b - el / Vi &
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50 dadr— it i \/
\ Y
¥ \/
60 dBrm
70 dBrr
-80 dBr
CF 2.44 GHz 400 pts .0 MHz/ Span 10.0 MHz
feady N oLy
12:03:12 PN 11/24/2023
Measurement
Setting Instrument Target Value
Value
Start Frequency 2.43500 GHz 2.43500 GHz
Stop Frequency 2.44500 GHz 2.44500 GHz
Span 10.000 MHz 10.000 MHz
RBW 50.000 kHz >=50.000 kHz
VBW 200.000 kHz >=150.000 kHz
SweepPoints 400 ~ 400
Sweeptime 1.000 ms AUTO
Reference Level 10.000 dBm 10.000 dBm
Attenuation 20.000 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 10 / max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.15 dB 0.50 dB

TR22-1-0057101T7022b-A1
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cetecom

advanced

Emission Bandwidth 20 dB (2480 MHz; DSSS [250kbps] (10 dBm); 5

MHZz)

22-1-0057101T022b-A1

Test according to FCC title 47 part 15 §15.247(a), KDB 558074 D01 DTS Meas Guidance v03r05 and ANSI

C63.10-2013

20 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2480.000000 2.656641 2478.734336 2481.390977

(continuation of the "20 dB Bandwidth" table from column 6 ...)

DUT Frequency Max Level Result
(MHz) (dBm)
2480.000000 10.5 | PASS
20 dB Bandwidth
151
10T
0__
=
s}
©
£
)
>
()
-

2475

2476

2480
Frequency in MHz

Bandwidth

TR22-1-0057101T7022b-A1
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cetecom

22-1-0057101T022b-A1

TR22-1-0057101T7022b-A1

advanced
Ref Lavel 10,00 dBm = RBW 50 kHz 5GL
Att 2048 SWT 1ms » VBW 200 kHz  Mode Sweep Count 100/100
1 Frequency Sweep 1Pk Max
0 dBarr e
- “/"' v. ) s
1 dgar — ~
o)) .'i.‘r"'.
-20 dBar hed "“,\
AN/ \
-30 dfiny 7 - i :
. J ‘.{’ \'A' ’ v \ A4
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v /
60 dBrmr
70 dBrr
-80 dBr
CF 2.48 GHz 400 pts .0 MHz/ Span 10.0 MHz
keoy DN = U0
12:04:59 BM  11/24/2023
Measurement
Setting Instrument Target Value
Value
Start Frequency 2.47500 GHz 2.47500 GHz
Stop Frequency 2.48500 GHz 2.48500 GHz
Span 10.000 MHz 10.000 MHz
RBW 50.000 kHz >=50.000 kHz
VBW 200.000 kHz >=150.000 kHz
SweepPoints 400 ~ 400
Sweeptime 1.000 ms AUTO
Reference Level 10.000 dBm 10.000 dBm
Attenuation 20.000 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 15/ max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.02 dB 0.50 dB

31/119



cetecom

advanced

Emission Bandwidth 20 dB inverted antenna

Emission Bandwidth 20 dB (2405 MHz; DSSS [250kbps] (10 dBm); 5

MHZz)

22-1-0057101T022b-A1

Test according to FCC title 47 part 15 §15.247(a), KDB 558074 D01 DTS Meas Guidance v03r05 and ANSI

C63.10-2013

20 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2405.000000 2.656641 2403.734336 2406.390977
(continuation of the "20 dB Bandwidth" table from column 6 ...)
DUT Frequency Max Level Result
(MHz) (dBm)
2405.000000 9.5 | PASS
20 dB Bandwidth
1571
10T
0__
£
0s]
o
£
©
>
()
-
2.657 MHj
2400 2402 2404 2406 2408 2410

Frequency in MHz

Bandwidth

TR22-1-0057101T7022b-A1
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Certecom 22-1-0057101T022b-A1

advanced
MultiView * Spectrum .
Ref Level 0,00 dBm « RBW 50 kHz 5GL
Att 10dE  SWT 1ms » VBW 200kHz Mode Sweep Count 100/100
1 Frequency Sweep 1Pk Max
AT N
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CF 2.405 GHz 400 pts .0 MHz/ Span 10.0 MHz
- Rty DN S 0T
11:05:54 RM  11/24/2023
Measurement
Setting Instrument Target Value
Value
Start Frequency 2.40000 GHz 2.40000 GHz
Stop Frequency 2.41000 GHz 2.41000 GHz
Span 10.000 MHz 10.000 MHz
RBW 50.000 kHz >=50.000 kHz
VBW 200.000 kHz >=150.000 kHz
SweepPoints 400 ~ 400
Sweeptime 1.000 ms AUTO
Reference Level 0.000 dBm 0.000 dBm
Attenuation 10.000 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 12 / max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.14 dB 0.50 dB

TR22-1-0057101T7022b-A1 33/119



cetecom

advanced

Emission Bandwidth 20 dB (2440 MHz; DSSS [250kbps] (10 dBm); 5

MHZz)

22-1-0057101T022b-A1

Test according to FCC title 47 part 15 §15.247(a), KDB 558074 D01 DTS Meas Guidance v03r05 and ANSI

C63.10-2013

20 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2440.000000 2.656641 2438.734336 2441.390977

DUT Frequency Max Level Result
(MHz) (dBm)
2440.000000 9.3 | PASS

Level in dBm

50T

(continuation of the "20 dB Bandwidth" table from column 6 ...)

20 dB Bandwidth

2657 MHj

2435

Bandwidth

TR22-1-0057101T7022b-A1

2436

2440

Frequency in MHz
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cetecom

22-1-0057101T022b-A1

advanced
MultiView * Spectrum .
Ref Lavel 10,00 dBm = RBW 50 kHz 5GL
Att 2008 SWT 1ms » VBW 200kHz Mode Swiep Count 100/100
1 Frequency Sweep 1Pk Max
0 dBrr
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70 dBnr
80 dBr
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Ry NN OGO
11:12:22 AN 11/24/2023
Measurement
Setting Instrument Target Value
Value
Start Frequency 2.43500 GHz 2.43500 GHz
Stop Frequency 2.44500 GHz 2.44500 GHz
Span 10.000 MHz 10.000 MHz
RBW 50.000 kHz >=50.000 kHz
VBW 200.000 kHz >=150.000 kHz
SweepPoints 400 ~ 400
Sweeptime 1.000 ms AUTO
Reference Level 10.000 dBm 10.000 dBm
Attenuation 20.000 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 10 / max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.13 dB 0.50 dB

TR22-1-0057101T7022b-A1
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cetecom

advanced

Emission Bandwidth 20 dB (2480 MHz; DSSS [250kbps] (10 dBm); 5

MHZz)

22-1-0057101T022b-A1

Test according to FCC title 47 part 15 §15.247(a), KDB 558074 D01 DTS Meas Guidance v03r05 and ANSI

C63.10-2013

20 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2480.000000 2.656641 2478.734336 2481.390977

(continuation of the "20 dB Bandwidth" table from column 6 ...)

DUT Frequency Max Level Result
(MHz) (dBm)
2480.000000 10.1 | PASS
20 dB Bandwidth
1571
10T
0__
S
s}
©
=
©
>
(]
-
2.657 MHj

2475

Bandwidth

TR22-1-0057101T7022b-A1

2476

2480
Frequency in MHz
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cetecom

22-1-0057101T022b-A1

advanced
MultiView * Spectrum .
Ref Lavel 10,00 dBm = RBW 50 kHz 5GL
Att 2008 SWT 1ms » VBW 200kHz Mode Swiep Count 100/100
1 Frequency Sweep 1Pk Max
0 dBrrs =
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10 dBar e
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.
11:14:28 AN 11/24/2023
Measurement
Setting Instrument Target Value
Value
Start Frequency 2.47500 GHz 2.47500 GHz
Stop Frequency 2.48500 GHz 2.48500 GHz
Span 10.000 MHz 10.000 MHz
RBW 50.000 kHz >=50.000 kHz
VBW 200.000 kHz >=150.000 kHz
SweepPoints 400 ~ 400
Sweeptime 1.000 ms AUTO
Reference Level 10.000 dBm 10.000 dBm
Attenuation 20.000 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 12 / max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.43 dB 0.50 dB

TR22-1-0057101T7022b-A1
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Certecom 22-1-0057101T022b-A1

advanced

Occupied Channel Bandwidth 99% slot antenna

Occupied Channel Bandwidth 99% (2405 MHz; DSSS [250kbps] (10
dBm); 5 MHz)

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

99 % Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2405.000000 2.406015 2403.859649 2406.265664

(continuation of the "99 % Bandwidth" table from column 6 ...)

DUT Frequency Result
(MHz)
2405.000000 | PASS

99 %Bandwidth

Level in dBm

2404 2406
Frequency in MHz

Bandwidth
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Certecom 22-1-0057101T022b-A1

advanced

A
A4

A

Ref Lavel 10,00 dBim - RBW 50 kHz 5GL
Att 2008 SWT 1ms » VBW 200kHz Mode Swiep Count 100/100
1 Frequency Sweep 1Pk Max

CF 2.405 GHz

400 pts

12:02:45 PN 11/24/2023

Measurement
Setting Instrument Target Value
Value
Start Frequency 2.40000 GHz 2.40000 GHz
Stop Frequency 2.41000 GHz 2.41000 GHz
Span 10.000 MHz 10.000 MHz
RBW 50.000 kHz >=50.000 kHz
VBW 200.000 kHz >=150.000 kHz
SweepPoints 400 ~ 400
Sweeptime 1.000 ms AUTO
Reference Level 10.000 dBm 10.000 dBm
Attenuation 20.000 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 0.30 dB 0.30 dB
Run 12 / max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.18 dB 0.30 dB

TR22-1-0057101T7022b-A1




cetecom

advanced

22-1-0057101T022b-A1

Occupied Channel Bandwidth 99% (2440 MHz; DSSS [250kbps] (10

dBm); 5 MHz)

Test according to FCC title 47 part 15 §15.247(a), KDB 558074 D01 DTS Meas Guidance v03r05 and ANSI

C63.10-2013

99 % Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2440.000000 2.406015 2438.859649 2441.265664

DUT Frequency Result
(MHz)
2440.000000 | PASS

Level in dBm

(continuation of the "99 % Bandwidth" table from column 6 ...)

99 %Bandwidth

2435

Bandwidth

TR22-1-0057101T7022b-A1

2436

2440
Frequency in MHz
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cetecom

22-1-0057101T022b-A1

advanced
Ref Lavel 10,00 dBm = RBW 50 kHz 5GL
Att 20048 SWT 1ms » VBW 200kHz Mode Sweep Count 100/100
1 Frequency Sweep 1Pk Max
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feady N o i
12:04:31 PN 11/24/2023
Measurement
Setting Instrument Target Value
Value
Start Frequency 2.43500 GHz 2.43500 GHz
Stop Frequency 2.44500 GHz 2.44500 GHz
Span 10.000 MHz 10.000 MHz
RBW 50.000 kHz >=50.000 kHz
VBW 200.000 kHz >=150.000 kHz
SweepPoints 400 ~ 400
Sweeptime 1.000 ms AUTO
Reference Level 10.000 dBm 10.000 dBm
Attenuation 20.000 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 0.30 dB 0.30 dB
Run 13 / max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.03 dB 0.30 dB

TR22-1-0057101T7022b-A1
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cetecom

advanced

22-1-0057101T022b-A1

Occupied Channel Bandwidth 99% (2480 MHz; DSSS [250kbps] (10

dBm); 5 MHz)

Test according to FCC title 47 part 15 §15.247(a), KDB 558074 D01 DTS Meas Guidance v03r05 and ANSI

C63.10-2013

99 % Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2480.000000 2.431078 2478.859649 2481.290727

(continuation of the "99 % Bandwidth" table from column 6 ...)

DUT Frequency Result
(MHz)

2480.000000

PASS

99 %Bandwidth

Level in dBm

2475

Bandwidth

TR22-1-0057101T7022b-A1

2476

2480
Frequency in MHz
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cetecom

22-1-0057101T022b-A1

advanced
Ref Lavel 10,00 dBm = RBW 50 kHz 5GL .
Att 2048 SWT 1ms » VBW 200kHz Mode Sweep Count 100/100
1 Frequency Sweep 1Pk Max
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oy W
12:06:27 PN 11/24/2023
Measurement
Setting Instrument Target Value
Value
Start Frequency 2.47500 GHz 2.47500 GHz
Stop Frequency 2.48500 GHz 2.48500 GHz
Span 10.000 MHz 10.000 MHz
RBW 50.000 kHz >=50.000 kHz
VBW 200.000 kHz >= 150.000 kHz
SweepPoints 400 ~ 400
Sweeptime 1.000 ms AUTO
Reference Level 10.000 dBm 10.000 dBm
Attenuation 20.000 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 0.30 dB 0.30dB
Run 8/ max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.28 dB 0.30 dB

TR22-1-0057101T7022b-A1

43 /119



Certecom 22-1-0057101T022b-A1

advanced

Occupied Channel Bandwidth 99% inverted antenna

Occupied Channel Bandwidth 99% (2405 MHz; DSSS [250kbps] (10
dBm); 5 MHz)

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

99 % Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2405.000000 2.406015 2403.859649 2406.265664

(continuation of the "99 % Bandwidth" table from column 6 ...)

DUT Frequency Result
(MHz)
2405.000000 | PASS

99 %Bandwidth

Level in dBm

2400 2402 2404 2406 2408 2410
Frequency in MHz

Bandwidth
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cetecom

22-1-0057101T022b-A1

advanced
Ref Lavel 10,00 dBm = RBW 50 kHz 5GL .
Att 2048 SWT 1ms » VBW 200kHz Mode Sweep Count 100/100
1 Frequency Sweep 1Pk Max
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Measurement
Setting Instrument Target Value
Value
Start Frequency 2.40000 GHz 2.40000 GHz
Stop Frequency 2.41000 GHz 2.41000 GHz
Span 10.000 MHz 10.000 MHz
RBW 50.000 kHz >=50.000 kHz
VBW 200.000 kHz >=150.000 kHz
SweepPoints 400 ~ 400
Sweeptime 1.000 ms AUTO
Reference Level 10.000 dBm 10.000 dBm
Attenuation 20.000 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 0.30 dB 0.30 dB
Run 10 / max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.12 dB 0.30 dB

TR22-1-0057101T7022b-A1
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cetecom

advanced

Occupied Channel Bandwidth 99% (2440 MHz; DSSS [250kbps] (10
dBm); 5 MHz)

22-1-0057101T022b-A1

Test according to FCC title 47 part 15 §15.247(a), KDB 558074 D01 DTS Meas Guidance v03r05 and ANSI

C63.10-2013

99 % Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2440.000000 2.431078 2438.859649 2441.290727

DUT Frequency Result
(MHz)
2440.000000 | PASS

Level in dBm

501

(continuation of the "99 % Bandwidth" table from column 6 ...)

99 %Bandwidth

2435

Bandwidth

TR22-1-0057101T7022b-A1

2436

2440

Frequency in MHz
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Certecom 22-1-0057101T022b-A1

advanced

'S

N

MultiView = Spectrum .

Ref Lavel 10,00 dBm = RBW 50 kHz 5GL
Att 2048 SWT 1ms » VBW 200 kHz  Mode Sweep Count 100/100
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[T R sl
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Measurement
Setting Instrument Target Value
Value
Start Frequency 2.43500 GHz 2.43500 GHz
Stop Frequency 2.44500 GHz 2.44500 GHz
Span 10.000 MHz 10.000 MHz
RBW 50.000 kHz >=50.000 kHz
VBW 200.000 kHz >=150.000 kHz
SweepPoints 400 ~ 400
Sweeptime 1.000 ms AUTO
Reference Level 10.000 dBm 10.000 dBm
Attenuation 20.000 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 0.30 dB 0.30 dB
Run 10 / max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.29 dB 0.30 dB
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cetecom

advanced

Occupied Channel Bandwidth 99% (2480 MHz; DSSS [250kbps] (10

dBm); 5 MHz)

22-1-0057101T022b-A1

Test according to FCC title 47 part 15 §15.247(a), KDB 558074 D01 DTS Meas Guidance v03r05 and ANSI

C63.10-2013

99 % Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2480.000000 2.406015 2478.859649 2481.265664

(continuation of the "99 % Bandwidth" table from column 6 ...)

DUT Frequency Result
(MHz)

2480.000000

PASS

99 %Bandwidth

Level in dBm

2475

2476

2480
Frequency in MHz

Bandwidth

TR22-1-0057101T7022b-A1
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TR22-1-0057101T7022b-A1

advanced
Ref Lavel 10,00 dBm = RBW 50 kHz 5GL .
Att 2048 SWT 1ms » VBW 200kHz Mode Sweep Count 100/100
1 Frequency Sweep 1Pk Max
0 dBrr —
% R ¥
-10 dBar ‘F.‘ =Y
{J-”./‘ \',.'" ‘I"L,
-20 dBnr ,"' \
A/ Y IV
-30 dBnr 2 %
A \f \/
) pd V- \ ‘ i ’\ / R "Vn""\ o
‘f e ‘.L\ / ‘\\ f.' 'j v ﬂ/ ‘\ Jj\_;‘
504&.;\ 7 7 i X
lUl \
60 dBrmr
70 dBrr
-80 dBr
CF 2.48 GHz 400 pts .0 MHz/ Span 10.0 MHz
keady NN o WY
11:15:51 AN 11/24/2023
Measurement
Setting Instrument Target Value
Value
Start Frequency 2.47500 GHz 2.47500 GHz
Stop Frequency 2.48500 GHz 2.48500 GHz
Span 10.000 MHz 10.000 MHz
RBW 50.000 kHz >=50.000 kHz
VBW 200.000 kHz >=150.000 kHz
SweepPoints 400 ~ 400
Sweeptime 1.000 ms AUTO
Reference Level 10.000 dBm 10.000 dBm
Attenuation 20.000 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 0.30 dB 0.30 dB
Run 10 / max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.15 dB 0.30 dB
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advanced

Emissions in non-restricted frequency bands slot antenna

Tx Spurious Emission (2405 MHz; DSSS [250kbps] (10 dBm); 5 MHz)

Test according to FCC title 47 part 15 §15.247(d), KDB 558074 D01 DTS Meas Guidance v03r05 and ANSI

C63.10-2013

Result
DUT Frequency Result
(MHz)
2405.000000 | PASS
Inband Peak
Frequency Level
(MHz) (dBm)
2404.175000 16.8

Final measurements

Frequency Level Pre level Limit | Margin Result
(MHz) Measurement | (dBm) | (dBm) (dB)
(dBm)
Pre Measurements
Frequency Level | Margin Limit
(MHz) (dBm) (dB) (dBm)
4803.154762 -33.5 20.3 -13.2
7212.796131 -39.1 25.9 -13.2
2390.000000 -40.3 27.1 -13.2
19241.005952 -40.8 27.6 -13.2
19251.004464 -41.9 28.7 -13.2
9612.438988 -42.0 28.8 -13.2
9622.437500 -43.1 29.9 -13.2
21650.647321 -51.0 37.8 -13.2
21640.648810 -51.4 38.2 -13.2
4813.153274 -52.1 38.9 -13.2
2380.000000 -52.9 39.7 -13.2
14431.721726 -53.3 40.1 -13.2
12022.080357 -53.3 40.1 -13.2
2220.000000 -54.6 41.5 -13.2
2230.000000 -54.7 41.5 -13.2
Measurement Settings
Start Frequency Stop Frequency Pre Measurement Final Measurement
(MHz) (MHz)

30.000000 2400.000000 1 1

2400.000000 2483.500000 1 1

2483.500000 26000.000000 1 1

TR22-1-0057101T7022b-A1
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cetecom
advanced
Sputious
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advanced

&
.o
MultiView * Spectrum -

Ref Laval 0,00 diim ~ RBW 10X kHz SGL
- Att 30d8 SWT 23.7ms = VBW 300kHz Mode Sweep Count 3/3
1 Frequency Sweep
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MultiView = Spectrum
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NN
\‘;'
MultiView * Spectrum .
Raf Laval -20.00 dBm “ RBW 100 kHz S6L
- At 10d8  SWT 236 ms = VBW 300kHz Mode Sweep Count 3/3
1 Frequency Sweep 1Pk Mux

-30 dBm

40 dBm

-50 dBanr

-60 dBm

~
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T e
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- =

12:17:17 PN 11/24/2023

Pre Measurement 1

Setting Instrument Target Value
Value

RBW 100.000 kHz <=100.000 kHz
VBW 300.000 kHz >= 300.000 kHz
SweepPoints 238 ~ 238
Sweeptime 23.700 ms AUTO
Reference Level 0.000 dBm -30.000 dBm
Attenuation 30.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 3 3
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 9/ max. 40 max. 40
Stable 3/3 3
Max Stable Difference 0.00 dB 0.50 dB
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22-1-0057101T022b-A1

Tx Spurious Emission (2440 MHz; DSSS [250kbps] (10 dBm); 5 MHZz)

Test according to FCC title 47 part 15 §15.247(d), KDB 558074 D01 DTS Meas Guidance v03r05 and ANSI

C63.10-2013
Result
DUT Frequency Result
(MHz)
2440.000000 | PASS
Inband Peak
Frequency Level
(MHz) (dBm)
2440.080000 16.6

Final measurements

Frequency Level Pre level Limit | Margin Result
(MHz) Measurement | (dBm) | (dBm) (dB)
(dBm)
Pre Measurements

Frequency Level | Margin Limit
(MHz) (dBm) (dB) (dBm)
4873.144345 -34.5 21.1 -13.4
7312.781250 -40.7 27.3 -13.4
7322.779762 -41.0 27.6 -13.4
9752.418155 -41.0 27.7 -13.4
9762.416667 -41.6 28.2 -13.4
19520.964286 -41.9 28.5 -13.4
19530.962798 -42.2 28.9 -13.4
12202.053571 -48.5 35.1 -13.4
12192.055060 -49.3 35.9 -13.4
21970.599702 -51.2 37.8 -13.4
21960.601190 -51.9 38.6 -13.4
4883.142857 -52.2 38.9 -13.4
14641.690476 -52.6 39.3 -13.4
17081.327381 -55.7 42.3 -13.4
2390.000000 -58.9 45.6 -13.4

Measurement Settings

Start Frequency

Stop Frequency

Pre Measurement

Final Measurement

(MHz) (MHz)
30.000000 2400.000000 1 1
2400.000000 2483.500000 1 1
2483.500000 26000.000000 1 1

TR22-1-0057101T7022b-A1
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advanced
Ref Leval -20.00 dBm ~ RBW 100 kHz SGL
- At 10d8  SWT 236 ms = VBW 300kHz Mode Sweep Count 3/3
1 Frequency Sweep 1Pk Mux
30 dBmr
-40 dBm
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60 dBm
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-110 dBm
CF 14.24175 GHz 2353 pts 2.35 GHz/ Span 23.5165 GHz
feady N o St
12:18:13 PN 11/24/2023
Pre Measurement 1
Setting Instrument Target Value
Value
RBW 100.000 kHz <=100.000 kHz
VBW 300.000 kHz >= 300.000 kHz
SweepPoints 238 ~ 238
Sweeptime 23.700 ms AUTO
Reference Level -20.000 dBm -30.000 dBm
Attenuation 10.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 3 3
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 10/ max. 40 max. 40
Stable 3/3 3
Max Stable Difference 0.18 dB 0.50 dB
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22-1-0057101T022b-A1

Tx Spurious Emission (2480 MHz; DSSS [250kbps] (10 dBm); 5 MHZz)

Test according to FCC title 47 part 15 §15.247(d), KDB 558074 D01 DTS Meas Guidance v03r05 and ANSI

C63.10-2013
Result
DUT Frequency Result
(MHz)
2480.000000 | PASS
Inband Peak
Frequency Level
(MHz) (dBm)
2480.995000 16.8

Final measurements

Frequency Level Pre level Limit | Margin Result
(MHz) Measurement | (dBm) | (dBm) (dB)
(dBm)
Pre Measurements

Frequency Level | Margin Limit
(MHz) (dBm) (dB) (dBm)
4953.132440 -36.2 23.0 -13.2
9922.392857 -39.6 26.4 -13.2
9912.394345 -40.2 27.0 -13.2
7442.761905 -41.4 28.2 -13.2
7432.763393 -42.1 28.9 -13.2
19850.915179 -43.3 30.1 -13.2
19840.916667 -43.9 30.7 -13.2
23150.424107 -44.5 31.3 -13.2
24450.230655 -44.7 315 -13.2
23390.388393 -44.9 31.6 -13.2
23510.370536 -44.9 31.7 -13.2
20680.791667 -44.9 31.7 -13.2
24850.171131 -45.1 31.8 -13.2
23570.361607 -45.1 31.8 -13.2
20530.813988 -45.1 31.9 -13.2

Measurement Settings

Start Frequency

Stop Frequency

Pre Measurement

Final Measurement

(MHz) (MHz)
30.000000 2400.000000 1 1
2400.000000 2483.500000 1 1
2483.500000 26000.000000 1 1

TR22-1-0057101T7022b-A1
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advanced
5D
<
MultiView = Spectrum .
Ref Leval 0,00 dfim = RBW 100 kHz SGL
- Att 30d8  SWT 236ms & VBW 300 kHz Mode Sweep Count 3/3

1 Frequency Sweep 1Pk Mux
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Pre Measurement 1

Setting Instrument Target Value
Value

RBW 100.000 kHz <= 100.000 kHz
VBW 300.000 kHz >= 300.000 kHz
SweepPoints 238 ~ 238
Sweeptime 23.700 ms AUTO
Reference Level -20.000 dBm -30.000 dBm
Attenuation 10.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 3 3
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 16 / max. 40 max. 40
Stable 3/3 3
Max Stable Difference 0.01 dB 0.50 dB

TR22-1-0057101T7022b-A1

o s 2013-1124
rooy  EENNE 5 S
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Emissions in non-restricted frequency bands inverted antenna

Tx Spurious Emission (2405 MHz; DSSS [250kbps] (10 dBm); 5 MHz)

Test according to FCC title 47 part 15 §815.247(d), KDB 558074 D01 DTS Meas Guidance v03r05 and ANSI

C63.10-2013
Result
DUT Frequency Result
(MHz)
2405.000000 | PASS
Inband Peak
Frequency Level
(MHz) (dBm)
2404.175000 16.0

Final measurements

Frequency Level Pre level Limit | Margin Result
(MHz) Measurement | (dBm) | (dBm) (dB)
(dBm)
Pre Measurements

Frequency Level Margin Limit
(MHz) (dBm) (dB) (dBm)
2390.000000 -43.5 29.5 -14.0
21640.648810 -51.5 37.6 -14.0
21650.647321 -51.8 37.8 -14.0
2380.000000 -55.7 41.7 -14.0
4803.154762 -55.9 41.9 -14.0
2370.000000 -57.1 43.1 -14.0
2140.000000 -57.2 43.2 -14.0
2280.000000 -57.8 43.8 -14.0
2220.000000 -57.8 43.8 -14.0
2040.000000 -57.8 43.9 -14.0
2200.000000 -57.9 43.9 -14.0
2360.000000 -58.0 44.0 -14.0
2190.000000 -58.1 44.1 -14.0
1860.000000 -58.1 44.1 -14.0
2300.000000 -58.1 44.1 -14.0

Measurement Settings

Start Frequency

Stop Frequency

Pre Measurement

Final Measurement

(MHz) (MHz)
30.000000 2400.000000 1 1
2400.000000 2483.500000 1 1
2483.500000 26000.000000 1 1
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Pre Measurement 1

Setting Instrument Target Value
Value

RBW 100.000 kHz <=100.000 kHz
VBW 300.000 kHz >= 300.000 kHz
SweepPoints 238 ~ 238
Sweeptime 23.700 ms AUTO
Reference Level 0.000 dBm -30.000 dBm
Attenuation 30.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 3 3
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 6 / max. 40 max. 40
Stable 3/3 3
Max Stable Difference 0.00 dB 0.50 dB

TR22-1-0057101T7022b-A1 65/119



cetecom

advanced

22-1-0057101T022b-A1

Tx Spurious Emission (2440 MHz; DSSS [250kbps] (10 dBm); 5 MHZz)

Test according to FCC title 47 part 15 §15.247(d), KDB 558074 D01 DTS Meas Guidance v03r05 and ANSI

C63.10-2013
Result
DUT Frequency Result
(MHz)
2440.000000 | PASS

Inband Peak
Frequency Level
(MHz) (dBm)
2440.080000 12.9

Final measurements

Frequency Level Pre level
(MHz) Measurement | (dBm)
(dBm)

Limit | Margin
(dBm) (dB)

Result

Pre Measurements

Frequency Level | Margin Limit
(MHz) (dBm) (dB) (dBm)
21970.599702 -49.1 32.0 -17.1
21960.601190 -49.7 32.6 -17.1
4873.144345 -59.5 42.4 -17.1
9752.418155 -62.0 44.8 -17.1
2380.000000 -62.7 45.6 -17.1
19520.964286 -62.7 45.6 -17.1
19530.962798 -62.9 45.8 -17.1
9762.416667 -64.0 46.9 -17.1
2390.000000 -64.6 47.4 -17.1
7322.779762 -65.5 48.4 -17.1
18991.043155 -66.2 49.0 -17.1
24400.238095 -66.4 49.2 -17.1
2503.497024 -66.6 49.5 -17.1
2370.000000 -67.1 49.9 -17.1
23380.389881 -67.2 50.1 -17.1

Measurement Settings

Start Frequency Stop Frequency Pre Measurement Final Measurement
(MHz) (MHz)
30.000000 2400.000000 1 1
2400.000000 2483.500000 1 1
2483.500000 26000.000000 1 1

TR22-1-0057101T7022b-A1
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A2
\¢

A

Raf Laval -20.00 dBm “ RBW 100 kHz S6L
- At 10d8  SWT 236 ms = VBW 300kHz Mode Sweep Count 3/3
1 Frequency Sweep 1Pk Mux
-30 dBm
-40 dBmr
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12:24:24 PN 11/24/2023

Pre Measurement 1

Setting Instrument Target Value
Value

RBW 100.000 kHz <=100.000 kHz
VBW 300.000 kHz >= 300.000 kHz
SweepPoints 238 ~ 238
Sweeptime 23.700 ms AUTO
Reference Level -20.000 dBm -30.000 dBm
Attenuation 10.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 3 3
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 15/ max. 40 max. 40
Stable 3/3 3
Max Stable Difference 0.00 dB 0.50 dB
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22-1-0057101T022b-A1

Tx Spurious Emission (2480 MHz; DSSS [250kbps] (10 dBm); 5 MHZz)

Test according to FCC title 47 part 15 §15.247(d), KDB 558074 D01 DTS Meas Guidance v03r05 and ANSI

C63.10-2013
Result
DUT Frequency Result
(MHz)
2480.000000 | PASS
Inband Peak
Frequency Level
(MHz) (dBm)
2480.160000 13.7

Final measurements

Frequency Level Pre level Limit | Margin Result
(MHz) Measurement | (dBm) | (dBm) (dB)
(dBm)
Pre Measurements

Frequency Level | Margin Limit

(MHz) (dBm) (dB) (dBm)
23420.383929 -47.0 30.7 -16.3
24200.267857 -47.1 30.8 -16.3
22950.453869 -47.1 30.8 -16.3
24310.251488 -47.1 30.8 -16.3
25450.081845 -47.2 30.9 -16.3
23530.367560 -47.2 31.0 -16.3
24610.206845 -47.3 31.0 -16.3
19101.026786 -47.6 31.3 -16.3
22320.547619 -47.6 31.3 -16.3
25260.110119 -47.8 315 -16.3
24240.261905 -47.8 315 -16.3
23460.377976 -47.8 315 -16.3
23000.446429 -47.8 31.6 -16.3
19011.040179 -47.8 31.6 -16.3
23400.386905 -47.8 31.6 -16.3

Measurement Settings

Start Frequency

Stop Frequency

Pre Measurement

Final Measurement

(MHz) (MHz)
30.000000 2400.000000 1 1
2400.000000 2483.500000 1 1
2483.500000 26000.000000 1 1
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Pre Measurement 1

Setting Instrument Target Value
Value

RBW 100.000 kHz <=100.000 kHz
VBW 300.000 kHz >= 300.000 kHz
SweepPoints 238 ~ 238
Sweeptime 23.700 ms AUTO
Reference Level -20.000 dBm -30.000 dBm
Attenuation 10.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 3 3
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 19/ max. 40 max. 40
Stable 3/3 3
Max Stable Difference 0.00 dB 0.50 dB
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Radiated field strength emissions below 30 MHz inverted F antenna

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:

Comment 2:

Environmental Conditions:

EUT Setup:
Verdict:

EUT Information
PMT number:
Power:

Levelin dBuV/m

17,400 kHz
10425.627 dBUV/m
35.000 kHz

2.01_

802.15.4_low_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

SOz

TX-on inverted F antenna

24V DC

Channel low

802.15.4 low standing

Temperatur: 22 °C, Humidity: 55 % rH

2

Passed

22-1-00571S28_C01
24V DC

Full Spectrum

FCC15 209 Magnetic Figld

v

ot -29,488 dBUV/m
1 26,294000 MHz
0 20,435 dBUY/m
1 52,520 kHz
oot 35,035 dBUv/m
+ v
3071 Y
4 v
_40_
_50__
9k 20 30 50 100k 200300 500 1M 2M 3M BM  10M 20 30

TR22-1-0057101T7022b-A1

Freauency in Hz

74 /119



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:

Comment 2:

Environmental Conditions:

EUT Setup:
Verdict:

EUT Information
PMT number:
Power:

204

Levelin dBuV/m

[ 17,480 kHz
£ 4,168 dBLY/m

2.02_802.15.4_low_laying

34,920 kHz

22-1-0057101T022b-A1

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

PSt

TX-on inverted F antenna

24V DC

Channel low

802.15.4 low laying

Temperatur: 22.4 °C, Humidity: 62 % rH
2

Passed

22-1-00571S28_C01
24V DC

Full Spectrum

FCC15 209 Magnetic Figld

-2 9,554 dB UM m

h2.520 kHz

-34,499 dBpY{m

v

29.510000 MHz
20,089 dBpvim

9k 20 30 &0

TR22-1-0057101T7022b-A1

100k

200300 &0 1hd

Freauency in Hz

1004 20 30
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22-1-0057101T022b-A1

2.03_802.15.4_mid_standing

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:
Environmental Conditions:
EUT Setup:

Verdict:

EUT Information
PMT number:
Power:

(17,400 kHz
(4521 dBuv/m

101

D_-

]
Jraay

34.920 kHz

Levelin dBuV/m

_2 D__

4 v
-0+

B0+

-29.838 dBUY ! m

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

distance
EMC32 Vv10.50.0

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

SOz/PSt

TX 802.15.4 Channel 18

24V DC

Temperatur: 20 °C, Humidity: 50 % rH
2

Passed

22-1-00571S28_C01
24V DC

Full Spectrum

FCC1H 209 Magnetic Field

52,440 kHz
1 vy -35.961 BV m

v

26.714000 MHz
20,522 dBpvim

9k

TR22-1-0057101T7022b-A1

100k

200300 &0 1hd

Freauency in Hz
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Test descriptio

advanced

22-1-0057101T022b-A1

2.04_802.15.4_mid_laying

ormation
n:

Test Site Location:

Version of Testsoftware:
Distance correction:

Technical Data

Rec. antenna (pre-scan):

Used filter:
Test Standard:
Operator:

Operating Mode:
Power during tests:

Environmental
EUT Setup:
Verdict:

EUT Informa
PMT number:
Power:

Levelin dBuV/m

Conditions:

tion

F17. 480 kHz
24,357 dBuvim

34,920 kHz
r “29,005 dB UV m

r 52,440 kHz
T “34.804 dBuvm

v

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

SOz/PSt

TX 802.15.4 Channel 18

24V DC

Temperatur: 20 °C, Humidity: 50 % rH

2

Passed

22-1-00571S28_C01

24V DC

Full Spectrum

FCC15 208 Magnetic Fidld

v

23262000 MHz
20.534-dB v m

TR22-1-00571017022

b-Al

100k

200 300 &0 1t
Frequency in Hz
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22-1-0057101T022b-A1

2.05_802.15.4_high_standing

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:

Comment 2:

Environmental Conditions:

EUT Setup:
Verdict:

EUT Information
PMT number:
Power:

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

KTe

TX-on inverted F antenna

24V DC

Channel high

802.15.4 high standing

Temperatur: 22.4 °C, Humidity: 62 % rH

2

Passed

22-1-00571S28_C01
24V DC

Full Spectrum

FCC1H 209 Magnetic Field

v

1 17.480 kHz
Tz 4588 dBuv/m

35,000 kHz
0T 28,880 dB UM/ m

Levelin dBuV/m

107 57,440 kH:z
T 5637 dBLUVIm

25,286000 MHz
20,476 dB UV m

9k 20 30 &0 100k 200300 &0 1

Freaquencv in Hz

TR22-1-0057101T7022b-A1
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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:

Environmental Conditions:

EUT Setup:
Verdict:

EUT Information
PMT number:
Power:

22-1-0057101T022b-A1

2.06_802.15.4_high_laying

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

SOz/PSt

TX 802.15.4 Channel 26; inverted F antenna

24V DC

Temperatur: 20 °C, Humidity: 50 % rH

2

Passed

22-1-00571S28_C01
24V DC

Full Spectrum

FCC15 209 Maognetic Figld

v

£ 117.480 kHz
2 1034312 dBuvim
=
s 7] 35,000 kHz
3 29,436 dBUV/m
o -101
- -,
204 52.440 kHz 25154000 MH
v - ] ;
il . 35,219 dBUV/m 20,227 dBUV/m
S0+
1 A7
=404
_50__
9k 20 30 50 100k 200300 500 M 2M 3M 5M  10M 20 30

TR22-1-0057101T7022b-A1
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Radiated field strength emissions below 30 MHz slot antenna

2.07_802.15.4_low_standing

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:

Comment 2:
Environmental Conditions:
EUT Setup:

Verdict:

EUT Information

PMT number:
Power:
GO
50+

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

SOz

TX-on slot antenna

24V DC

Channel low

802.15.4 high standing

Temperatur: 22 °C, Humidity: 55 % rH

2

Passed

22-1-00571S28_C01
24V DC

Full Spectrum

FCC15 209 Maognetic Field

v

. 117.480 kHz
E | 27.326 cBLv/m
3
3 7]
© D“
£ 35,000 kHz
s T 30,312 dBUV/m
o -101
= =+
204 52,440 kHz
T v 7 dBwim 26,602000 MHz
30T C 20,563 dBUV/m
_40_-
_50_-
ak 20 30 50 100k 200300 500 1M 2M 3M 5M  10M 20 30

TR22-1-0057101T7022b-A1

Freauency in Hz
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2.08_802.15.4 low_laying

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:

Comment 2:
Environmental Conditions:
EUT Setup:

Verdict:

EUT Information

PMT number:
Power:
60T
50l
40:
30:

20T 17,480 kHz
T24.353 dBUV/

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

PSt

TX-on slot antenna

24V DC

Channel low

802.15.4 low laying

Temperatur: 22.4 °C, Humidity: 62 % rH
2

Passed

22-1-00571S28_C01
24V DC

Full Spectrum

FCC15 209 Magnetic Figld

v

E
> 10+
I
° ot 35,000 kHz
= 4 29,593 dELV/m
o 10t
= -
20t 52,440 kHz 24,766000 MHz
1 Y 34,967 dBUV/m 20,057 dBuv/m
30+ ¥
4 v
_40__
_50__
9k 20 30 50 100k 200300 50 ™ 2M 3M 20 30

TR22-1-0057101T7022b-A1

Freauency in Hz
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2.09_802.15.4_mid_standing

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:

Comment 2:
Environmental Conditions:
EUT Setup:

Verdict:

EUT Information

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

KTe

TX-on slot antenna

24V DC

Channel mid

802.15.4 mid standing

Temperatur: 22.4 °C, Humidity: 62% rH

2

Passed

PMT number: 22-1-00571S28_C01
Power: 24V DC
Full Spectrum
G0
FCC15 209 Magnetic Figld
E
3
5 1
c U7
5 1
>
CR| 52,520 kHz
-38.611 dBUAY m
20117,480 kHz WV
131,795 dERARP kHz
a4 35,232 dBLV/m
1 v
v
_40_
_50__
9k 20 30 &D 100k 200 300 &0 1hd Z2hd Ak BRA 10k 20 30

TR22-1-0057101T7022b-A1

Freauency in Hz
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2.10_802.15.4_mid_laying

Common Information

Test description: Magnetic Field Strength Measurement related to 30/300 m distance

Test Site Location: Ref.-Nr. 441 Semi Anechoic Chamber (SAC1) with 3 m measurement
distance

Version of Testsoftware: EMC32 V10.50.0

Distance correction: used accord. table, pls. see test report

Technical Data: Please see page 2 for detailed data of measurement setup

Rec. antenna (pre-scan): height 1.00 m, parallel and 90° to EUT polarisation

Used filter: bypass

Test Standard: FCC 15.205 § 15.209

Operator: SOz

Operating Mode: TX-on slot antenna

Power during tests: 24V DC

Comment 1: Channel mid

Comment 2: 802.15.4 mid laying

Environmental Conditions: Temperatur: 22 °C, Humidity: 55 % rH

EUT Setup: 2

Verdict: Passed

EUT Information
PMT number: 22-1-00571S28_C01
Power: 24V DC

Full Spectrum

FCC15. 209 Maognetic Field

17.466000 Mgz
19,578 dBpVim

£
2
: ]
c 07
s 7]
o 10T
= =+
i 52,600 kHz
T 17.320 @E/Z 20 ke 37311 dBUV/m
P04 SRRy m
4 Y v v
_40_
_50_-
9 20 30 50 100k 200300 500 M 2M 3M 5M  10M 20 30

Freauency in Hz

TR22-1-0057101T7022b-A1 83/119



cetecom

advanced

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:

Comment 2:

Environmental Conditions:

EUT Setup:
Verdict:

EUT Information
PMT number:
Power:

£
=1
g 1
c U7
= ¢
o -104
-

-4 04

B0+

20T17.320
132,233 é@?
Lo
v

22-1-0057101T022b-A1

2.11 802.15.4 high_standing

Common Information

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

distance
EMC32 Vv10.50.0

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
KTe

TX-on slot antenna
24V DC

Channel high

802.15.4 high standing

Temperatur: 22.4 °C, Humidity: 62 % rH

2
Passed

22-1-00571S28_C01
24V DC

Full Spectrum

52.600 kHz
-37.099 dBuvim

kHz
B L%

v

FCC15 209 Magnetic Figld

9k el 30

TR22-1-0057101T7022b-A1

50 100k 200 300 &0 1hd
Freauency in Hz
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cetecom

22-1-0057101T022b-A1

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:

Comment 2:

Environmental Conditions:

EUT Setup:
Verdict:

EUT Information
PMT number:
Power:

2.12_802.15.4_high_laying

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

SOz

TX-on slot antenna

24V DC

Channel high

802.15.4 high laying

Temperatur: 22 °C, Humidity: 55 % rH

2

Passed

22-1-00571S28_C01
24V DC

Full Spectrum

FCC15 209 Magnetic Figld

E
=1
g o1
c U7
=
o -104
= ] 70,600 kHz
204+-17:400 kHz—— 39368 GBI/ m
151,012 dERh AR kHz
a0l 34,573 dBv/m
-40- Y
_50__
9k 20 30 50 100k 200 300 50 4 28 3 BM 10M 20 30

TR22-1-0057101T7022b-A1
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cetecom

advanced

22-1-0057101T022b-A1

Radiated field strength emissions 30 MHz — 1 GHz inverted F antenna

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

EUT Information

3.01_802.15.4_low

Radiated field strength emission in 3m distance
cetecom advanced GmbH

FCC 15.205&15.209

horizontal/vertical

Humidity: 40 % rH; Temperature: 20 °C

SOz / PSt

TX 802.15.4 Channel 11; inverted F antenna
24V DC

Passed

PMT number: 22-1-00571S28_C01
Power: 24V DC
BT FCC1E.208
934,840000 MHz
501 43,798 dBIVYm
T all L AUHiUtEsRe - w
| * 40,234 dBuv/m,
£ 40 ¢ .
: T *
©
c 30T
o 1
>
Q
~ 20t L
101
b } } } } } } } } —— |
30h4 50 B 80 100M 200 300 400 500 800 1G
Freauency in Hz
Remark: Emission at 800.40 MHz and 934.84 MHz are outsite from chamber and not related to results.
Final Result
Frequency | Quasi Limit Margin Bandwidth | Height | Pol | Azimuth Corr. Sig Path
(MHz) Peak | (dBuVv (dB) (kHz) (cm) (deg) (dB/m) (dB)
(dBpv /m)
/m)
179.786000 39.08 43.50 4.42 120.000 124.0 | H 191.0 10.5 0.0
367.390000 21.23 46.00 24.77 120.000 2440 | H 323.0 16.8 0.0
389.234000 22.97 46.00 23.03 120.000 281.0 | H 202.0 19.0 0.0
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cetecom

advanced

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

EUT Information

3.02_802.15.4_low

22-1-0057101T022b-A1

Radiated field strength emission in 3m distance
cetecom advanced GmbH
FCC 15.205&15.209

horizontal/vertical

Humidity: 40 % rH; Temperature: 20 °C

SOz

TX 802.15.4 Channel 26; inverted F antenna
24V DC
Passed

PMT number: 22-1-00571S28_C01
Power: 24V DC
EE - FCC15.208
501
=+ qu,U;llUUUUrJI:I
|—*_| 41,998 dBLv /W
E 40 ¢
ERE *
8
c 307
% 1
~ a0t 4
101
5 } } } +— t } } } } } +—1 |
30k 50 B0 80 100M 200 300 400 500 800 1G
Freauency in Hz
Remark: Emission at 934.84 MHz is outsite from chamber and not related to results.
Final Result
Frequency | Quasi Limit Margin Bandwidth | Height | Pol | Azimuth Corr. Sig Path
(MHz) Peak | (dBuVv (dB) (kHz) (cm) (deg) (dB/m) (dB)
(dBpv /m)
/m)
177.842000 | 39.77 | 43.50 3.73 120.000 165.0 | H 189.0 10.4 0.0
377.374000 21.79 46.00 24.21 120.000 230.0 | H 345.0 17.7 0.0

TR22-1-0057101T7022b-A1
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cetecom

advanced

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

EUT Information

22-1-0057101T022b-A1

3.03_802.15.4_mid

Radiated field strength emission in 3m distance
cetecom advanced GmbH

FCC 15.205&15.209

horizontal/vertical

Humidity: 40 % rH; Temperature: 20 °C

SOz / PSt

TX 802.15.4 Channel 18; inverted F antenna
24V DC

Passed

PMT number: 22-1-00571S28_C01
Power: 24V DC
RO
Fect s 2ok
[ * 934,800000 MH:
40 * 41,969 dBvim
£ T *
3 304
[a)]
ko)
s 7T ¢
Q 20t
E" -
10+
1] } } } + } } } } } } } } |
30 50 GO 80 100M 200 300 400 500 800 1G

Freaquencv in Hz

Remark: Emission at 934.80 MHz is outsite from chamber and not related to results.

Final Result

Frequency Quasi Limit Margin Bandwidth | Height | Pol Azimuth Corr. Sig Path
(MHz) Peak | (dBuV (kHz) (cm) (deg) (dB/m) (dB)
(dBpv /m)
/m)
180.818000 39.35 43.50 4.15 120.000 147.0 | H 174.0 10.5 0.0
397.706000 23.53 46.00 22.47 120.000 2220 | H 196.0 19.5 0.0
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cetecom

advanced

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

EUT Information

22-1-0057101T022b-A1

3.04_802.15.4_mid

Radiated field strength emission in 3m distance
cetecom advanced GmbH

FCC 15.205&15.209

horizontal/vertical

Humidity: 40 % rH; Temperature: 20 °C

SOz / PSt

TX 802.15.4 Channel 18; inverted F antenna
24V DC

Passed

PMT number: 22-1-00571S28_C01
Power: 24V DC
50T
Fect s 2ok
ﬁ 934 840000 MMz
40 * 41882 dBUV{m
*
e 1 *
3 30+
[a]
. (S
£
2 201 ®
E" -
101
1] } } } t } } } } } } +— |
30M 50 B0 B0 100M 200 300 400 500 800 1G

Freaquencv in Hz

Remark: Emission at 934.84 MHz is outsite from chamber and not related to results.

Final Result

Frequency Quasi Limit Margin Bandwidth | Height | Pol Azimuth Corr. Sig Path
(MHz) Peak | (dBuV (kHz) (cm) (deg) (dB/m) (dB)
(dBpv /m)
/m)
177.858000 39.40 43.50 4.10 120.000 171.0 | H 199.0 10.4 0.0
366.522000 21.39 46.00 24.61 120.000 309.0 | H 329.0 16.7 0.0
397.018000 23.50 46.00 22.50 120.000 262.0 | H 215.0 19.5 0.0

TR22-1-0057101T7022b-A1
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cetecom

advanced

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

EUT Information

22-1-0057101T022b-A1

3.05_802.15.4_high

Radiated field strength emission in 3m distance
cetecom advanced GmbH

FCC 15.205&15.209

horizontal/vertical

Humidity: 40 % rH; Temperature: 20 °C

SOz

TX 802.15.4 Channel 26; inverted F antenna
24V DC

Passed

PMT number: 22-1-00571S28_C01
Power: 24V DC
B0
Fect s 2ok
|—'FI §34,840000 MHZY
40 * 42,472 dBIV/m
£ s *
2 30T
m
©
s 7T ¢
¢ a0t
g
10+
1] } } } t } } } } } } +— |
30m 50 G0 80 100K 200 300 400 s00 800 1G
Freaquencv in Hz
Remark: Emission at 934.80 MHz is outsite from chamber and not related to results.
Final Result
Frequency Quasi Limit Margin Bandwidth | Height | Pol Azimuth Corr. Sig Path
(MHz) Peak | (dBuV (kHz) (cm) (deg) (dB/m) (dB)
(dBpv /m)
/m)
180.570000 39.93 43.50 3.57 120.000 165.0 | H 197.0 10.5 0.0
389.474000 23.02 46.00 22.98 120.000 197.0 | H 214.0 19.0 0.0
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cetecom

advanced

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

EUT Information

22-1-0057101T022b-A1

3.06_802.15.4_high

Radiated field strength emission in 3m distance
cetecom advanced GmbH

FCC 15.205&15.209

horizontal/vertical

Humidity: 40 % rH; Temperature: 20 °C

SOz / PSt

TX 802.15.4 Channel 26; inverted F antenna
24V DC

Passed

PMT number: 22-1-00571S28_C01
Power: 24V DC
B0
Focts 2ob
T v
| * 847080000 MHz
40 * 43,245 dBUV/m
£ 1
2 304
m
©
s 7T
e 2p4
g
10+
1] t t t — t t t t t t t t |
30m4 50 &0 80 100M 200 300 400 500 800 1G
Frequency in Hz
Remark: Emission at 847.08 MHz is outsite from chamber and not related to results.
Final Result
Frequency Quasi Limit Margin Bandwidth | Height | Pol Azimuth Corr. Sig Path
(MHz) Peak | (dBuVv (dB) (kHz) (cm) (deg) (dB/m) (dB)
(dBpv /m)
/m)
181.622000 39.17 43.50 4.33 120.000 165.0 | H 191.0 10.6 0.0
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Certecom 22-1-0057101T022b-A1

advanced

Radiated field strength emissions 30 MHz — 1 GHz slot antenna

3.07_802.15.4_low

Common Information
Test Description:
Test Site:
Test Standard:
Antenna polarisation:
Environmental Conditions:

Radiated field strength emission in 3m distance
cetecom advanced GmbH

FCC 15.205&15.209

horizontal/vertical

Humidity: 40% rH; Temperature: 20 °C

Operator Name: SOz

Operating Mode: TX 802.15.4 Channel 11; slot antenna
Power supply: 24V DC

Verdict: Passed

EUT Information

PMT number: 22-1-00571S28_C01
Power: 24V DC
60T
1 FCCLE.204
934,840000 MHz
ik 41,389 dBuv/
E T | I y
> *
= 40
g *
£ T
T 30+
30
20T
10 } } } +—t t t t t t t t t |
30m 50 60 80 100mM 200 300 400 500 800 1G
Frequency in Hz
Remark: Emission at 934.84 MHz is outsite from chamber and not related to results.
Final Result
Frequency Quasi Limit Margin Bandwidth | Height | Pol Azimuth Corr. Sig Path
(MHz) Peak | (dBuVv (dB) (kHz) (cm) (deg) (dB/m) (dB)
(dBpv /m)
/m)
174.950000 37.42 | 43.50 6.08 120.000 188.0 | H 72.0 10.2 0.0
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cetecom

advanced

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

EUT Information

22-1-0057101T022b-A1

3.08_802.15.4_low

Radiated field strength emission in 3m distance
cetecom advanced GmbH

FCC 15.205&15.209

horizontal/vertical

Humidity: 40% rH; Temperature: 20 °C

SOz

TX 802.15.4 Channel 11; slot antenna

24V DC

Passed

PMT number: 22-1-00571S28_C01
Power: 24V DC
GO
1 FCC1E.204
924440000 MHz
B0 50048 dBpv/m
£ 7 I | 934,880000 MHz Y
S 40 * 43,638 dBuv/m
m
s | 4
k=
T 30+
31
20+
10 } } } } } t t t t t t t |
30k 50 &0 80 100M 200 300 400 00 go0 1G
Frequency in Hz
Remark: Emission at 924.44 MHz and 934.80 MHz are outsite from chamber and not related to results.
Final Result
Frequency Quasi Limit Margin Bandwidth | Height | Pol Azimuth Corr. Sig Path
(MHz) Peak | (dBuVv (dB) (kHz) (cm) (deg) (dB/m) (dB)
(dBpv /m)
/m)
170.726000 36.71 43.50 6.79 120.000 154.0 | H 79.0 10.1 0.0
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cetecom

advanced

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

EUT Information

22-1-0057101T022b-A1

3.09_802.15.4_mid

Radiated field strength emission in 3m distance
cetecom advanced GmbH

FCC 15.205&15.209

horizontal/vertical

Humidity: 40% rH; Temperature: 20 °C

SOz / PSt

TX 802.15.4 Channel 18; slot antenna

24V DC

Passed

PMT number: 22-1-00571S28_C01
Power: 24V DC
G0
1 B 5.2
934,500000 M2
B0t 42,156 dB v/
E 7 ﬁ 796320000 MHz v
>
= 40 * 39841 dBuv/nY
Joa)
©
s 7T *
30+ i
g
.
20+
10 t t t — t t t t t t t t |
30m 50 G0 80 100K 200 300 400 s00 00 1G
Frequency in Hz
Remark: Emission at 796.32 MHz and 934.80 MHz are outsite from chamber and not related to results.
Final Result
Frequency QuasiPeak Limit Margin Meas. Time Bandwidth | Height | Pol Azimuth
(MHz) (dBuVv/m) (dBpv/m) (dB) (ms) (kHz) (cm) (deg)
177.986000 38.87 43.50 4.63 1000.0 120.000 170.0 | H 173.0
368.034000 21.37 46.00 24.63 1000.0 120.000 308.0 | H 314.0
482.142000 23.99 46.00 22.01 1000.0 120.000 368.0 | H 58.0
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Certecom 22-1-0057101T022b-A1

advanced

3.10_802.15.4_mid

Common Information

Test Description: Radiated field strength emission in 3m distance
Test Site: cetecom advanced GmbH

Test Standard: FCC 15.205&15.209

Antenna polarisation: horizontal/vertical

Environmental Conditions: Humidity: 40% rH; Temperature: 20 °C
Operator Name: SOz / PSt

Operating Mode: TX 802.15.4 Channel 18; Pwr: 6; slot antenna
Power supply: 24V DC

Verdict: Passed

EUT Information

PMT number: 22-1-00571S28_C01
Power: 24V DC
I
1 FCC1E.208
1 5934, 850000 MHz
50 43.774 dBUMm
c T | v
; A\
2 40 796.800000 MHz
g 41,333 dBUvim
£ T
¢ 30t
9
20+
10 } } } } } } } } } } } } } |
300 50 B0 80 100M 200 300 400 500 800 103

Freauency in Hz

Remark: Emission at 798.80 MHz and 934.88 MHz are outsite from chamber and not related to results.
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cetecom

advanced

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

EUT Information

22-1-0057101T022b-A1

3.11_802.15.4_high

Radiated field strength emission in 3m distance
cetecom advanced GmbH

FCC 15.205&15.209

horizontal/vertical

Humidity: 40% rH; Temperature: 20 °C

SOz / PSt

TX 802.15.4 Channel 26; slot antenna

24V DC

Passed

PMT number: 22-1-00571S28_C01
Power: 24V DC
B0
1 e B
934, 720000 M
B0t 41,304 dBE v/
£ 1 |—*'—' 799,760000 MHz ¢
5 40 . 38,789 dBUV/ mw
3
s 7T
© 30+ i
g
¢
20+
10 } } t — t t t t t t t t |
30m4 50 &0 80 100M 200 300 400 500 800 1G
Frequency in Hz
Remark: Emission at 799.76 MHz and 934.72 MHz are outsite from chamber and not related to results.
Final Result
Frequency QuasiPeak Limit Margin Meas. Time Bandwidth | Height | Pol Azimuth
(MHz) (dBuVv/m) (dBpv/m) (dB) (ms) (kHz) (cm) (deg)
179.546000 39.45 43.50 4.05 1000.0 120.000 146.0 | H 174.0
416.366000 23.32 46.00 22.68 1000.0 120.000 2140 | H 162.0
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cetecom

advanced

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

EUT Information

22-1-0057101T022b-A1

3.12_802.15.4_high

Radiated field strength emission in 3m distance
cetecom advanced GmbH

FCC 15.205&15.209

horizontal/vertical

Humidity: 40% rH; Temperature: 20 °C

SOz / PSt

TX 802.15.4 Channel 26; slot antenna

24V DC

Passed

PMT number: 22-1-00571S28_C01
Power: 24V DC
55 -+ FCC15.209
B0+ |_
1 FAEA00OTRH
| ¥ 42,139 dBpvim Y
g 40 [
2 1 *
3
c 0t
©
v 1
g
a0t
1 % *
107 'S 4
5 t t t — t t t t t t t t |
30m4 50 &0 80 100M 200 300 400 500 800 1G
Frequency in Hz
Remark: Emission at 934.84 MHz is outsite from chamber and not related to results.
Final Result
Frequency | Quasi Limit Margin Bandwidth | Height | Pol | Azimuth Corr. Sig Path
(MHz) Peak | (dBuVv (dB) (kHz) (cm) (deg) (dB/m) (dB)
(dBuv /m)
/m)
79.114000 9.02 40.00 30.98 120.000 353.0 | V 178.0 6.8 0.0
86.182000 9.96 40.00 30.04 120.000 279.0 | V 60.0 7.7 0.0
177.846000 39.24 43.50 4.26 120.000 154.0 | H 190.0 10.4 0.0
385.822000 22.48 46.00 23.52 120.000 2450 | H 229.0 18.6 0.0
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Certecom 22-1-0057101T022b-A1

advanced

Radiated field strength emissions above 1 GHz inverted F antenna

4.01_802.15.4_low

Common Information

Test Description: Radiated field strength emission in 3m distance
Test Site: Fully Anechoic Chamber (FAC1) - EMC32 V10.60.20
Test Standard: FCC 15.247&15.209

Antenna polarisation: horizontal/vertical

Operating Mode: 802.15.4_low

Operator: KTe/PSt

Comment: Channel no. low, inverted F antenna
Environmental Conditions: Humidity : 52 % rH; Temperature: 21 °C

Verdict: Passed

EUT Information

PMT Sample Nr: 22-1-00571S28_C01
Power Supply: 24V DC
Full Spectrum
136.5¢
1307 J05600p PEIGH:
3.649 dBLEY
120+
+ v
1ot {
T 05200000 GHz
0oy 0.840 48U/ m
£ o}
=1 1
g
£ BD:: L] L HINN | FCEs. 249K
() HH
5 07 T
— 1 i ¢
iii i
GO+ il i y
1 : Lo CNERID BN T
50+ * A
T L 4 *
40:: *
30+
21.5 t } } } f —t—— !
1G 2G 3G 4G BG B 8 100G 18G
Freauency in Hz
Final_Result
Frequency MaxPeak | Average Limit Margi | Meas. Time | Bandwidt | Heigh | Pol | Azimut | Elevatio
(MHz) (dBuV/im) | (dBpVim) | (dBuV/m) n (ms) h t h n
4809.130000 4513 54.00 8.87 100.0 1000.000 | 155.0 | H 85.0 0.0
4809.130000 53.21 74.00 20.79 100.0 1000.000 | 155.0 | H 82.0 0.0
7216.610000 62.45 150.00 87.55 100.0 1000.000 | 155.0 | H 51.0 90.0
7216.770000 55.18 150.00 | 94.82 100.0 | 1000.000 | 1550 | H 50.0 90.0
9618.250000 44.98 150.00 | 105.02 100.0 | 1000.000 | 155.0 | V 226.0 0.0
9618.290000 57.55 150.00 | 9245 100.0 | 1000.000 | 1550 | V 338.0 0.0
12027.450000 4485 54.00 9.15 100.0 1000.000 | 155.0 | V 153.0 0.0
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Certecom 22-1-0057101T022b-A1

advanced

4.02_802.15.4_mid

Common Information

Test Description: Radiated field strength emission in 3m distance
Test Site: Fully Anechoic Chamber (FAC1) - EMC32 V10.60.20
Test Standard: FCC 15.247&15.209

Antenna polarisation: horizontal/vertical

Operating Mode: 802.15.4_mid

Set-up no. 2

Operator: PSt

Comment: Channel no. middle, inverted F antenna
Environmental Conditions: Humidity: 60 % rH; Temperature: 20 °C

Verdict: Passed

EUT Information

PMT Sample Nr: 22-1-00571S28 _C01
Power Supply: 24V DC
Full Spectrum
128:
120+
110+ 439600000 GHz
1 94,468 dBp
100+
1 v
agd 4400000005 Hz
c 1,667 dBUMY m
S 1
o 80+t
° + B BH . . _— L L FCLRo 4209 AR
= a4 it i
g 1 s ;
4 i i
I R | AL I ik L AT Fatiadind ™
B0+ &
a0+ *
30+
20 I5M 2 4GH: : —— |
1G 2G 3G 4G BG B 8 10G 18G
Freauency in Hz
Final_Result
Frequency MaxPeak | Average Limit Margi | Meas. Time | Bandwidt | Heigh | Pol | Azimut | Elevatio
(MHz) (dBuV/im) | (dBpVim) | (dBuV/m) n (ms) h t h n
7321.330000 48.63 54.00 5.37 100.0 1000.000 | 155.0 | H 19.0 0.0
7321.410000 57.05 74.00 16.95 100.0 1000.000 | 155.0 | H 20.0 0.0
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Certecom 22-1-0057101T022b-A1

advanced

4.03_802.15.4_high

Common Information

Test Description: Radiated field strength emission in 3m distance
Test Site: Fully Anechoic Chamber (FAC1) - EMC32 V10.60.20
Test Standard: FCC 15.247&15.209

Antenna polarisation: horizontal/vertical

Operating Mode: 802.15.4_high

Set-up no. 2

Operator: PSt

Comment: Channel no. High, inverted F antenna
Environmental Conditions: Humidity: 60 % rH; Temperature: 20 °C

Verdict: Passed

EUT Information

PMT Sample Nr: 22-1-00571S28 _C01
Power Supply: 24V DC
Full Spectrum
128:
120+
1ol 79600000| 6 He
1 03,329 dBdyim
100+
=+ 74
c 90T p480000ppbTG H:
3 T 0,364 dBUY/ m
o 80t
=] 1 L)L ] HiEN| FCLRo 4209 Ak
s ol it i
g 1 s ;
et f |
60+ H ; -
4 e g g e b A Wi Fll b
B0+
L. o d
* ¢ ,
40+ *
T *
30+
20 I5M 2 4GH: : —— |
1G 2G 3G 4G BG B 8 10G 18G
Freauency in Hz
Final_Result
Frequency MaxPeak | Average Limit Margi | Meas. Time | Bandwidt | Heigh | Pol | Azimut | Elevatio
(MHz) (dBuV/im) | (dBpVim) | (dBuV/m) n (ms) h t h n
7441.450000 4741 54.00 6.59 100.0 1000.000 | 155.0 | V 10.0 90.0
7441.450000 55.88 74.00 18.12 100.0 1000.000 | 155.0 | V 143.0 0.0
9922.290000 40.62 150.00 | 109.38 100.0 1000.000 | 155.0 | V 8.0 90.0
12402.490000 44.88 54.00 9.12 100.0 | 1000.000 | 155.0 | H 323.0 90.0
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cetecom

advanced

4.04_802.15.4_low H

Common Information

Test Description:
Test Site Location:
Test Site:

Test Standard:
Operating Mode:

Environmental Conditions:

SW-Version:
Operator:
Verdict:

Radiated Field Strength Emission@3m distance

cetecom advanced GmbH
Fully Anechoic Room (FAR2)
FCC 15.209

802.15.4 ch 11, inverted F antenna

EMC32 V10.60.20
SOz
Passed

EUT Information

PMT Sample Nr.
power:

=l
o
1
1

22-1-00571S28_C01
24V DC

Full Spectrum

Humidity: 50 % rH; Temperature: 20.1 °C

| g FCCIF 20 FF

Levelin dBuV/m

22730250000 GH:z2
50.730.dBUV m

20722656250 GHz
50.864 dBPV/ m

v \%

v v

22503937500 GHz
207226586250 GHz

22-1-0057101T022b-A1

TR22-1-0057101T7022b-A1

14 20 21 2z 23
Freauencv in GHz
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Certecom 22-1-0057101T022b-A1

advanced

4.05_802.15.4 _low_V

Common Information

Test Description: Radiated Field Strength Emission@3m distance
Test Site Location: cetecom advanced GmbH

Test Site: Fully Anechoic Room (FAR2)

Test Standard: FCC 15.209

Operating Mode: 802.15.4 ch 11, inverted F antenna
Environmental Conditions: Humidity: 50 % rH; Temperature: 20.1 °C
SW-Version: EMC32 V10.60.20

Operator: SOz

Verdict: Passed

EUT Information

PMT Sample Nr. 22-1-00571S28_C01
power: 24V DC

Full Spectrum

BT | I FCCIE 200 Py
0T
65T
c BOT
S 20.801281250 GHz
207 49 557 dBpvfim  22.993062500 GHz
o B0.5ET dBUY/m
c BhT
g 1
Vv
= 50t \%
T v
45- v
40+
20.768343750 GHz 22.623468750 GHz
44 527 dBUv/m 46 803 dBY Y m
36+ t t } } } } } } } } } } } } } } |
18 19 20 21 22 23 24 25 26 26.5

Freauencv in GHz
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cetecom

advanced

22-1-0057101T022b-A1

4.06_802.15.4_mid_H

Common Information

Test Description:
Test Site Location:
Test Site:

Test Standard:
Operating Mode:

Environmental Conditions:

SW-Version:
Operator:
Verdict:

Radiated Field Strength Emission
cetecom advanced GmbH

Fully Anechoic Room (FAR2)

FCC 15.209

802.15.4_mid_H, inverted F antenna
Humidity: 50 % rH; Temperature: 20.1 °C
EMC32 V10.60.20

KTe

Passed

EUT Information

PMT Sample Nr.
power:

757

22-1-00571S28_C01
24V DC

Full Spectrum

FCCIE 208 P

65T

BOT

b5 T

Levelin dBuV/m

01

45-

40}
35 t

22521468750/GHz
50.282 dBUVYm

20009718750 GHz
49.102 dBuvim

\Y

v

22579375000 GHz

19924718750 GHz 46.378 dB v/ m

44952 dBpVim

18

TR22-1-0057101T7022b-A1

14 20 21 2z 23 24
Freauencv in GHz
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Certecom 22-1-0057101T022b-A1

advanced

4.07_802.15.4_mid_V

Common Information

Test Description: Radiated Field Strength Emission@3m distance
Test Site Location: cetecom advanced GmbH

Test Site: Fully Anechoic Room (FAR2)

Test Standard: FCC 15.209

Operating Mode: 802.15.4 ch 18, inverted F antenna
Environmental Conditions: Humidity: 50 % rH; Temperature: 20.1 °C
SW-Version: EMC32 V10.60.20

Operator: SOz

Verdict: Passed

EUT Information
PMT Sample Nr. 22-1-00571S28_C01
power: 24V DC

Full Spectrum

75T I L FCCIF 20g PF
70+
55+
c 60T
s | 21 332531250 GHz
@ 50.394 dBUY/m  22.858812500GHz
T g5t 50.879 gBpyim
s |
>
Q \V4
~ B0t N
1 v
45-
[
401 23673218750 GHz
21.332531 250 GHz -
46 581 dBUV/m #7-427-dBVIm
354 + t + t + t + t + t + t I I I I |
18 19 20 21 22 23 24 25 26 265

Freauencv in GHz
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cetecom

advanced

4.08_802.15.4_high_H

Common Information

Test Description:

Test Site Location:

Test Site:

Test Standard:

Operating Mode:
Environmental Conditions:
SW-Version:

Operator:

Verdict:

EUT Information
PMT Sample Nr.

Radiated Field Strength Emission
cetecom advanced GmbH

Fully Anechoic Room (FAR2)

FCC 15.209

802.15.4_high_H, inverted F antenna
Humidity: 50 % rH; Temperature: 20.1 °C
EMC32 V10.60.20

KTe

Passed

22-1-00571S28_C01

22-1-0057101T022b-A1

power: 24V DC
Full Spectrum

75 I | FCCIE 20 FF

0+

65T

19.403562500 GHz
22:084781260iGHz

g RO+ 49 518 dBUNV m 51192 dBuyim
z 1
3
c 557
© 1
E, hY4

50T Vv

- V v
45-
J
40+
22.188375000 GHz
19.403562500 GHz 46490 dB v m
1 45 827 dBUV m

19 20

TR22-1-0057101T7022b-A1

2z 23
Freauencv in GHz

21
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cetecom

advanced

Common Information

Test Description:

Test Site Location:

Test Site:

Test Standard:

Operating Mode:
Environmental Conditions:
SW-Version:

Operator:

Verdict:

EUT Information
PMT Sample Nr.

22-1-0057101T022b-A1

4.09_802.15.4_high_V

Radiated Field Strength Emission
cetecom advanced GmbH

Fully Anechoic Room (FAR2)

FCC 15.209

802.15.4_high_V, inverted F antenna
Humidity: 50% rH; Temperature: 20.1 °C
EMC32 V10.60.20

KTe

Passed

22-1-00571S28_C01

power: 24V DC
Full Spectrum
aT | I FCCIF 20g PF
0T
G5 T
4 22:R70218700IGH:
51662 dBuvYm
c B0t 20.3364 37500 GHz
S 49 887 dBUV m
g
c BB+
g 1 v
50+ vV
T v
45- \%
I
40 22 6702187650 GH
20.336437500 GH:z : z
354 } } } } } t } t } t } t } t } !

TR22-1-0057101T7022b-A1

20 21 2a 23 24 2h

Freauencv in GHz
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advanced

Radiated field strength emissions above 1 GHz slot antenna

22-1-0057101T022b-A1

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

EUT Information
PMT Sample Nr:

4.10_802.15.4_low

Radiated field strength emission in 3m distance
Fully Anechoic Chamber (FAC1) - EMC32 V10.60.20
FCC 15.247&15.209

horizontal/vertical

802.15.4_low, slot antenna

KTe

Humidity: 41 % rH; Temperature: 21 °C

Passed

22-1-0057101S28_C01

Power Supply: 24V DC
Full Spectrum
Mo
T LDSBDDDDJ iHz
1001 2,802 BN m
a0t
1 £405200000 WG Hz
anl 109,737 dBpy/ m
g 1 NN - Hin FCEfsf2pg HK
Z g4 i E
3 13 i
£ T it 5 ’
s ool (L
e T [ TN WO LIC ST Lo s M | o L Fisieto ; s
501 %
1 *
401 ¢ ¥
1 €
30+ #
T Sk 2 4G He
20 I5M (2. 4GIHE : : : — |
1G 2G 3G 4G 856G B 3 100G 18G
Freauency in Hz
Final_Result
Frequency MaxPeak | Average Limit Margi | Meas. Time | Bandwidt | Heigh | Pol | Azimut | Elevatio
(MHz) (dBuV/im) | (dBpVim) | (dBuV/m) n (ms) h t h n
4809.130000 32.70 5400 | 21.30 100.0 | 1000.000 | 155.0 | H 0.0 0.0
4914.530000 40.15 74.00 33.85 100.0 1000.000 | 155.0 | V 94.0 0.0
7213.850000 65.08 150.00 84.92 100.0 1000.000 | 155.0 | H 65.0 90.0
7216.770000 57.69 150.00 92.31 100.0 1000.000 | 155.0 | H 51.0 90.0
9618.250000 61.10 150.00 | 88.90 100.0 | 1000.000 | 155.0 | H 298.0 90.0
9618.250000 53.12 150.00 | 96.88 100.0 | 1000.000 | 155.0 | H 298.0 90.0
12027.450000 44.72 54.00 9.28 100.0 | 1000.000 | 155.0 | H -1.0 90.0
12027.570000 55.54 74.00 18.46 100.0 1000.000 | 155.0 | V 4.0 0.0
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Certecom 22-1-0057101T022b-A1

advanced

4.11_802.15.4_mid

Common Information

Test Description: Radiated field strength emission in 3m distance
Test Site: Fully Anechoic Chamber (FAC1) - EMC32 V10.60.20
Test Standard: FCC 15.247&15.209

Antenna polarisation: horizontal/vertical

Operating Mode: 802.15.4_mid, slot antenna

Operator: KTe

Environmental Conditions: Humidity: 41 % rH; Temperature: 21 °C

Verdict: Passed

EUT Information

PMT Sample Nr: 22-1-0057101S28_C01
Power Supply: 24V DC
Full Spectrum
128:
1201
T > 433600000 GH
100k 95.014 cﬂé Am
1 v
e 07 91440000000 G Hz
S T 85,080 dBuUN/
& 80t
° 1 L] - L] L3 LU FCURR ;5'_ F.iz:]:_
S 04
¢ i
g |
AT b Ll L RN ECChoiab ™
504 3
I hd w *
401 ; 2
*
+ *
0T
20 |SM_12' alCli: } } } } } } +—t |
1G 2G 3G 4G 5G B g 100G 18G
Freauency in Hz
Final_Result
Frequency MaxPeak | Average Limit Margi | Meas. Time | Bandwidt | Heigh | Pol | Azimut | Elevatio
(MHz) (dBuV/m) | (dBuV/im) | (dBuV/m) n (ms) h t h n
4879.130000 39.18 5400 | 14.82 100.0 | 1000.000 | 155.0 | V 310.0 90.0
4879.130000 48.02 7400 | 25.98 100.0 | 1000.000 | 155.0 | V 310.0 90.0
7321.610000 59.46 7400 | 1454 100.0 | 1000.000 | 155.0 | H 8.0 0.0
7321.770000 50.38 54.00 3.62 100.0 1000.000 | 155.0 | H 9.0 0.0
9758.290000 41.58 150.00 | 108.42 100.0 1000.000 | 155.0 | V 5.0 90.0
12198.210000 46.16 54.00 7.84 100.0 1000.000 | 155.0 | H 29.0 90.0
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advanced

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

EUT Information
PMT Sample Nr:

4.12_802.15.4_high

22-1-0057101T022b-A1

Radiated field strength emission in 3m distance
Fully Anechoic Chamber (FAC1) - EMC32 V10.60.20

FCC 15.247&15.209
horizontal/vertical
802.15.4_high, slot antenna
KTe

Humidity: 41 % rH; Temperature: 21 °C

Passed

22-1-0057101S28_C01

Power Supply: 24V DC
Full Spectrum
128:
1201
T 879600000 &Hz
o 7,985 dBUym
100+ v
+ 450000000 Y5z
£ 901 4,992 B e
S 1
& 80t
° T LY b | L] rcfds b Ak
= oy
¢ ]
Q [H i
B0+ . R
I - EHE O TNS W S i * ......... (LR R e
50T
J! 4 * .
401 ; * *
+ *
0Tt
20 ISM j2.4GlHe | : — |
1G 3G 4G 5G 6 8 10G 18G
Freauency in Hz
Final_Result
Frequency MaxPeak | Average Limit Margi | Meas. Time | Bandwidt | Heigh | Pol | Azimut | Elevatio
(MHz) (dBuV/m) | (dBpVim) | (dBuV/m) n (ms) h t h n
4959.130000 39.7 5400 | 14.29 100.0 | 1000.000 | 155.0 | H 285.0 0.0
4959.130000 48.40 7400 | 25.60 100.0 | 1000.000 | 155.0 | H 283.0 0.0
7438.890000 60.05 - 7400 | 13.95 100.0 | 1000.000 | 155.0 | V 11.0 90.0
7441.770000 51.76 54.00 2.24 100.0 | 1000.000 | 155.0 | V 11.0 90.0
9922.290000 41.93 150.00 | 108.07 100.0 | 1000.000 | 155.0 | V 9.0 90.0
12402.490000 45.66 54.00 8.34 100.0 | 1000.000 | 155.0 | H 315.0 90.0
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109 /119



Certecom 22-1-0057101T022b-A1

advanced

4.13_802.15.4_low_V

Common Information

Test Description: Radiated Field Strength Emission@3m distance
Test Site Location: cetecom advanced GmbH

Test Site: Fully Anechoic Room (FAR2)

Test Standard: FCC 15.209

Operating Mode: 802.15.4 ch 11, slot antenna

Environmental Conditions: Humidity: 50 % rH; Temperature: 20.1 °C
SW-Version: EMC32 V10.60.20

Operator: SOz

Verdict: Passed

EUT Information
PMT Sample Nr. 22-1-00571S28_C01
power: 24V DC

Full Spectrum

=l
o
1
1

FCCIE 208 P

T 22 601687500 GHz
B0+ £0.622 dBLY/m

£ 19 242593750 GHz
E T 49380 dBLV/m
C 55T
T |
s
B0+ v
- V v
45-
il
40 22 630906250 GHz
19.350437500 GHz 46.708 dBLN/m
45 992 dBUv/m
354 + t + t + t + t I I I I I I I I |
18 19 20 21 22 23 24 25 26 265

Freauencv in GHz
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Certecom 22-1-0057101T022b-A1

advanced

4.14_802.15.4_low H

Common Information

Test Description: Radiated Field Strength Emission@3m distance
Test Site Location: cetecom advanced GmbH

Test Site: Fully Anechoic Room (FAR2)

Test Standard: FCC 15.209

Operating Mode: 802.15.4 ch 11, slot antenna

Environmental Conditions: Humidity: 50 % rH; Temperature: 20.1 °C
SW-Version: EMC32 V10.60.20

Operator: SOz

Verdict: Passed

EUT Information

PMT Sample Nr. 22-1-00571S28_C01
power: 24V DC

Full Spectrum

[ ] I FCOIF 200 PF.
704
A5 1
¢ 60T
S 221432750000 GHz
S 19236750000 GHz
@ 49 589 dByY/ m B0 915 dBL m
he}
2 6aqt
s
g v
504 v
1 v
45- v
40_' 22 449750000 GHz
19.075250000 GHz :
J[ 44°639 dBUV/ m 46.261 dBUv/m
Bt
18 19 20 o1 20 23 24 25 %6 265

Freauencv in GHz
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advanced

Common Information

Test Description:

Test Site Location:

Test Site:

Test Standard:

Operating Mode:
Environmental Conditions:
SW-Version:

Operator:

Verdict:

EUT Information
PMT Sample Nr.

4.15_802.15.4_mid_V

22-1-0057101T022b-A1

Radiated Field Strength Emission@3m distance

cetecom advanced GmbH

Fully Anechoic Room (FAR2)

FCC 15.209

802.15.4 ch 18, slot antenna

Humidity: 50 % rH; Temperature: 20.1 °C
EMC32 V10.60.20

SOz

Passed

22-1-00571S28_C01

power: 24V DC
Full Spectrum
[ | I FCCIE - 20f FF.
701
B5T
T 20 220625000 GHz 225051?59500?1SDE/FH2
g0t 50.137 dBUV/m : vy m
E
> |
3
C 55T
s |
>
[}
~ 50t v \%
1 v
45 - \V4
40
20084093750 GHz 22 690406250 GHz
44 876 dBpv/m 46327 dBpv i
354 } } } } } } } } } } } ; , , : 1 :

20

TR22-1-0057101T7022b-A1

21 2a 23

Freauencv in GHz

112 /119



cetecom

advanced

4.16_802.15.4_mid_H

Common Information

Test Description:

Test Site Location:

Test Site:

Test Standard:

Operating Mode:
Environmental Conditions:
SW-Version:

Operator:

Verdict:

EUT Information
PMT Sample Nr.

Radiated Field Strength Emission@3m distance

cetecom advanced GmbH
Fully Anechoic Room (FAR2)
FCC 15.209

802.15.4 ch 18, slot antenna

Humidity: 50 % rH; Temperature: 20.1 °C

EMC32 V10.60.20
SOz
Passed

22-1-00571S28_C01

22-1-0057101T022b-A1

power: 24V DC
Full Spectum
751 L FCCIF 208 BF.
70+
55+
T 19253531250 GHz
22628751250 GHz
c 60T 48.828.4ELVsm 50.671 B/
> |
g
2 551
z |
s \V4
SD“ v
T v
\Y
45-
40 22 491187500 GHz
19262250000 GHz 46.776 dBuv/m
45 659 dBUV/m
354 + t + t t + t + t I I I I |
18 19 20 21 22 23 24 25 26 265

TR22-1-0057101T7022b-A1
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Common Inform

Test Description:
Test Site Location:
Test Site:

Test Standard:
Operating Mode:

Environmental Conditions:

SW-Version:
Operator:
Verdict:

EUT Information

PMT Sample Nr.
power:

=l
o
1
1

anced

4.17_802.15.4_high_V

ation

Radiated Field Strength Emission@3m distance

cetecom advanced GmbH

Fully Anechoic Room (FAR2)

FCC 15.209

802.15.4 ch 26, slot antenna

Humidity: 50 % rH; Temperature: 20.1 °C
EMC32V10.60.20

SOz

Passed

22-1-00571S28_C01
24 VDC

Full Spectrum

| g FCCIF 20 FF

Levelin dBuV/m

20.268437500 GHz
49 536 dBLV/m 22,760531250,GHz

B0.833 dBuMim

22958156250 GHz

20.232312500 GHz 46.659 dBv/m

45:084 dBpvim

22-1-0057101T022b-A1

TR22-1-0057101T7022b-A1

14 20 21 2z 23 24
Freauencv in GHz
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Certecom 22-1-0057101T022b-A1

advanced

4.18_802.15.4_high_H

Common Information

Test Description: Radiated Field Strength Emission@3m distance
Test Site Location: cetecom advanced GmbH

Test Site: Fully Anechoic Room (FAR2)

Test Standard: FCC 15.209

Operating Mode: 802.15.4 ch 26, slot antenna

Environmental Conditions: Humidity: 50 % rH; Temperature: 20.1 °C
SW-Version: EMC32 V10.60.20

Operator: SOz

Verdict: Passed

EUT Information
PMT Sample Nr. 22-1-00571S28_C01
power: 24V DC

Full Spectrum

751 I I FCCIF 20g PF
70+
G5
S 22587875000 GHz
£ 19240468750 GHz §1.822 dBUv/m
EL 4o 49394 dBYUVm
C 55T
z 1
§ hV4
50+
. v
45 -
|
40 22 587875000 GH:z
19.240466750 GHz 46.308 dBuv/m
45 622 dBUV/m
35+ + t + t + t + t + t + t + I I I |
18 19 20 21 22 23 24 25 26 7?65

Freauencv in GHz

TR22-1-0057101T7022b-A1 115/119



cetecom

advanced

22-1-0057101T022b-A1

Radiated Band-Edge emissions slot antenna

Common Information
Test Description:
Test Site:

Test Standard:
Antenna polarisation:
Operating Mode:
Operator:

Comment:
Comment2:

EUT Setup:

Verdict:

EUT Information
PMT Sample Nr:

9.01_802.15.4_low

Band-Edge: Radiated Field Strength Emissions Emissions in 3m distance
Fully Anechoic Chamber (FAC1) - EMC32 V10.60.20

FCC 15.247&15.209

horizontal/vertical

TX, continuous 802.15.4, slot antenna

PSt

Channel no. low

Humidity: 52 % rH; Temperature: 21 °C

2

Passed

22-1-00571S28_C01

Power Supply: 24V DC
Full Spectrum
V0T sk 2 4GHE
i 2,404830000 GHz
100+ 92,531 dBuv/m
I v
a0+
L v
L R 2 404970000 GHz
g FCC15.209..PK. 85.304 dBuAvm
>
Z 70t
ES] | 2.400000000 GHz
£ BE.96E dBUY/im
g B0t s
a :
B0+ ¥
404+
| 2.400000000 GHz
47,846 dBy
a0+
20 t t t t t t t t t |
2330 2400 2410 2420 2430 2442

TR22-1-0057101T7022b-A1

Frequency in MHz
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Common Information
Test Description:
Test Site:
Test Standard:
Antenna polarisation:
Operating Mode:
Operator:
Comment:
EUT Setup:
Verdict:

EUT Information
PMT Sample Nr:

22-1-0057101T022b-A1

9.02_802.15.4_high

Band-Edge: Radiated Field Strength Emissions Emissions in 3m distance
Fully Anechoic Chamber (FAC1) - EMC32 V10.60.20

FCC 15.247&15.209

horizontal/vertical

TX, continuous 802.15.4, slot antenna

PSt

Channel no. high

2

Passed

22-1-00571S38_C01

Power Supply: 24V DC
Full Spectrum
o
4 2479550000 GHz
100t 93,104 dBLv/m
T v
80+
1 v
£ 80T 2 480200000 GHz
EL 1 85,804 dBUN/m FCCls. 208 PE
2 7t
= 2.1433500000 GHz
g T 4,455 dBpv/m
- G0t
50+
4
aT 2 483500000 GHz
1 45.957-dBLv/ m
Shi 2 4GHE
30 } } } } } } } |_.r.17r_4| H } |
2440 2450 2450 2470 2480 2488.5

TR22-1-0057101T7022b-A1

Frequency in MHz
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Radiated Band-Edge emissions inverted antenna

Common Information
Test Description:
Test Site:
Test Standard:
Antenna polarisation:
Operating Mode:
Operator:
Comment2:
EUT Setup:
Verdict:

EUT Information
PMT Sample Nr:

9.03_802.15.4_low

22-1-0057101S28_C01
24V DC

Full Spectrum

2,404830000 GHz
92,7499 dBpv/m

v

Vo dn4720000 GHz

84,837 dBpvim

22-1-0057101T022b-A1

Band-Edge: Radiated Field Strength Emissions Emissions in 3m distance
Fully Anechoic Chamber (FAC1) - EMC32 V10.60.20

FCC 15.247&15.209
horizontal/vertical
802.15.4_low / inverted F antenna
ASa
Humidity: 41 % rH; Temperature: 21 °C
2
Passed

Power Supply:
VO g 2 4GH
100+
an+
a0t
€ [Fcois.20a.pk
3 ) 2399390000 GH:
Q 56.275 dBUV/m
£ T
T B0t
50T ¢
| 2399950000 GHe
AT 47 397 dBUvm
0T
20 :
2390 2400

TR22-1-0057101T7022b-A1

2410 2420
Frequency in MHz
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Common Information

Test Description:
Test Site:
Test Standard:

Antenna polarisation:

Operating Mode:
Operator:
Comment2:

EUT Setup:
Verdict:

EUT Information

PMT Sample Nr:

22-1-0057101T022b-A1

9.04_802.15.4_high

Band-Edge: Radiated Field Strength Emissions Emissions in 3m distance
Fully Anechoic Chamber (FAC1) - EMC32 V10.60.20

FCC 15.247&15.209

horizontal/vertical

802.15.4_high / inverted F antenna

ASa

Humidity: 41 % rH; Temperature: 21 °C

2

Passed

22-1-0057101S28_C01

Power Supply: 24V DC
Full Spectrum
10T
100t 2,479850000 GH:z
il 91,499 dBuv/
A\
90+
1 v
£ 80T
Z 1 2,480000000 GHzCCls. 208 Bk
g - 84,505 dBUV/m N
£ 2,483500006 GHz
% T 53,300 dBuv/m
- B0t
il I
B0+
<4 "
o 21433500007 GHz
T 45500 dBUV/m
- : : : : . 1SM 2.4GHp :
2440 2450 2450 2470 2480 2488.5
Frequency in MHz
End Of Annex 1
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