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Measurement diagrams

23-1-0051601T007a-A1-C02

Emission Bandwidth 20 dB (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

20 dB Bandwidth

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2405.000000 2.631579 - - 2403.558897 2406.190476

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

DUT Frequency Max Level Result
(MHz) (dBm)
2405.000000 3.3 | PASS
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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 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 24 [ max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.02 dB 0.50 dB

TR23-1-0051601T007a_A1-C02

23-1-0051601T007a-A1-C02
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Emission Bandwidth 20 dB (2440 MHz; DSSS [250kbps] (10 dBm); 5

MHZz)

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

23-1-0051601T007a-A1-C02

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2440.000000 2.631579 2438.558897 2441.190476

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

DUT Frequency Max Level Result
(MHz) (dBm)
2440.000000 2.5 | PASS

20 dB Bandwidth

Level in dBm

2440
Frequency in MHz

2435

Bandwidth

TR23-1-0051601T007a_A1-C02
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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 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 23/ max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.05 dB 0.50 dB

TR23-1-0051601T007a_A1-C02

23-1-0051601T007a-A1-C02
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Emission Bandwidth 20 dB (2480 MHz; DSSS [250kbps] (10 dBm); 5

MHZz)

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

23-1-0051601T007a-A1-C02

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2480.000000 2.631579 2478.558897 2481.190476

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

DUT Frequency Max Level Result
(MHz) (dBm)
2480.000000 2.9 | PASS

20 dB Bandwidth

Level in dBm

2480
Frequency in MHz

2475

Bandwidth

TR23-1-0051601T007a_A1-C02

6/86



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 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 17 / max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.40 dB 0.50 dB

TR23-1-0051601T007a_A1-C02

23-1-0051601T007a-A1-C02
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Minimum Emission Bandwidth 6 dB (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

6 dB Bandwidth

23-1-0051601T007a-A1-C02

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2405.000000 1.909548 0.500000 2403.919598 2405.829146

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

DUT Frequency Max Level Result
(MHz) (dBm)
2405.000000 6.2 | PASS
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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 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 23/ max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.31dB 0.50 dB

TR23-1-0051601T007a_A1-C02

23-1-0051601T007a-A1-C02
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23-1-0051601T007a-A1-C02

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

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2440.000000 1.909548 0.500000 2438.919598 2440.829146

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

2445

DUT Frequency Max Level Result
(MHz) (dBm)
2440.000000 5.2 | PASS
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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 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 12 / max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.03 dB 0.50 dB

TR23-1-0051601T007a_A1-C02

23-1-0051601T007a-A1-C02
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23-1-0051601T007a-A1-C02

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

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2480.000000 1.909548 0.500000 2478.919598 2480.829146

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

2485

DUT Frequency Max Level Result
(MHz) (dBm)
2480.000000 5.7 | PASS
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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 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 18 / max. 150 max. 150
Stable 5/5 5
Max Stable Difference 0.05 dB 0.50 dB

TR23-1-0051601T007a_A1-C02

23-1-0051601T007a-A1-C02
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23-1-0051601T007a-A1-C02

Peak output power (Sweep) (2405 MHz; DSSS [250kbps] (10 dBm); 5

MHZz)
Test according to FCC title 47 part 15 §15.247(b), KDB 558074 D01 DTS Meas Guidance v03r05 and ANSI
C63.10-2013
Result
DUT Frequency Peak Power Limit Max Result
(MHz) (dBm) (dBm)
2405.000000 9.8 30.0 | PASS
Peak Power
40T
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Frequency in MHz
Connector 1 X Peak Connector 1

Peak Power 1

TR23-1-0051601T007a_A1-C02
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Measurement
Setting Instrument Target Value
Value

Start Frequency 2.40200 GHz 2.40200 GHz
Stop Frequency 2.40800 GHz 2.40800 GHz
Span 6.000 MHz 6.000 MHz
RBW 2.000 MHz >=1.910 MHz
VBW 10.000 MHz >= 6.000 MHz
SweepPoints 101 ~101
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 4 / max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.08 dB 0.50 dB

TR23-1-0051601T007a_A1-C02

23-1-0051601T007a-A1-C02

15/ 86



23-1-0051601T007a-A1-C02

Peak output power (Sweep) (2440 MHz; DSSS [250kbps] (10 dBm); 5

MHZz)
Test according to FCC title 47 part 15 §15.247(b), KDB 558074 D01 DTS Meas Guidance v03r05 and ANSI
C63.10-2013
Result
DUT Frequency Peak Power Limit Max Result
(MHz) (dBm) (dBm)
2440.000000 9.1 30.0 | PASS
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Measurement
Setting Instrument Target Value
Value

Start Frequency 2.43700 GHz 2.43700 GHz
Stop Frequency 2.44300 GHz 2.44300 GHz
Span 6.000 MHz 6.000 MHz
RBW 2.000 MHz >=1.910 MHz
VBW 10.000 MHz >= 6.000 MHz
SweepPoints 101 ~101
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 4 / max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.03 dB 0.50 dB

TR23-1-0051601T007a_A1-C02

23-1-0051601T007a-A1-C02
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23-1-0051601T007a-A1-C02

Peak output power (Sweep) (2480 MHz; DSSS [250kbps] (10 dBm); 5

MHZz)
Test according to FCC title 47 part 15 §15.247(b), KDB 558074 D01 DTS Meas Guidance v03r05 and ANSI
C63.10-2013
Result
DUT Frequency Peak Power Limit Max Result
(MHz) (dBm) (dBm)
2480.000000 9.3 30.0 | PASS
Peak Power
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Connector 1 X Peak Connector 1

Peak Power 1
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Measurement
Setting Instrument Target Value
Value

Start Frequency 2.47700 GHz 2.47700 GHz
Stop Frequency 2.48300 GHz 2.48300 GHz
Span 6.000 MHz 6.000 MHz
RBW 2.000 MHz >=1.910 MHz
VBW 10.000 MHz >= 6.000 MHz
SweepPoints 101 ~101
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 4 / max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.05 dB 0.50 dB

TR23-1-0051601T007a_A1-C02

23-1-0051601T007a-A1-C02
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23-1-0051601T007a-A1-C02

RF output power / Duty Cycle (2405 MHz; DSSS [250kbps] (10 dBm); 5

MHZz)
Test according to FCC title 47 part 15 §15.247(b), KDB 558074 D01 DTS Meas Guidance v03r05 and ANSI
C63.10-2013
Result
DUT Frequency Gated RMS Limit Max | Gated EIRP | DutyCycle Result
(MHz) (dBm) (dBm) (dBm) (%)
2405.000000 10.1 30.0 10.1 100.000 | PASS
Gated Trace
35T
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4,9 t t t t f f f f f f f f f f f f f i
0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
Time in s
Gated Trace Overall Limit
OSP PowerMeter settings
Setting Instrument Target
Value Value
Measurement Time 1.000 s 1.000 s
Points 1000000 1000000
Time resolution 1.000 ps 1.000 ps

TR23-1-0051601T007a_A1-C02
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23-1-0051601T007a-A1-C02

RF output power / Duty Cycle (2440 MHz; DSSS [250kbps] (10 dBm); 5

MHz)
Test according to FCC title 47 part 15 §15.247(b), KDB 558074 D01 DTS Meas Guidance v03r05 and ANSI
C63.10-2013
Result
DUT Frequency Gated RMS | Limit Max | Gated EIRP | DutyCycle | Result
(MHz) (dBm) (dBm) (dBm) (%)
2440.000000 9.4 30.0 9.4 100.000 | PASS
Gated Trace
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4,1 ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; |
0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
Timeins
Gated Trace Overall Limit
OSP PowerMeter settings
Setting Instrument Target
Value Value
Measurement Time 1.000 s 1.000 s
Points 1000000 1000000
Time resolution 1.000 ps 1.000 ps

TR23-1-0051601T007a_A1-C02
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23-1-0051601T007a-A1-C02

RF output power / Duty Cycle (2480 MHz; DSSS [250kbps] (10 dBm); 5

MHZz)
Test according to FCC title 47 part 15 §15.247(b), KDB 558074 D01 DTS Meas Guidance v03r05 and ANSI
C63.10-2013
Result
DUT Frequency Gated RMS Limit Max | Gated EIRP | DutyCycle Result
(MHz) (dBm) (dBm) (dBm) (%)
2480.000000 9.5 30.0 9.5 100.000 | PASS
Gated Trace
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Time in s
Gated Trace Overall Limit
OSP PowerMeter settings
Setting Instrument Target
Value Value
Measurement Time 1.000 s 1.000 s
Points 1000000 1000000
Time resolution 1.000 ps 1.000 ps

TR23-1-0051601T007a_A1-C02
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23-1-0051601T007a-A1-C02

Peak Power Spectral Density (2405 MHz; DSSS [250kbps] (10 dBm); 5

MHZz)
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 2405.317712 | -1.700 8.0 | PASS

Ports
Port State
1 | used

Peak Power Spectral Density

Level in dBm

2401,25 2402

Limit

PSD Connector 1

TR23-1-0051601T007a_A1-C02

2403

Sum Level

2404 2405 2406 2407 2408 2408,75
Frequency in MHz

L 2 PSD
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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 7.500 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 Sweep
Preamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 22 [ max. 150 max. 150
Stable 2/2 2
Max Stable Difference 0.41 dB 0.50 dB

TR23-1-0051601T007a_A1-C02

23-1-0051601T007a-A1-C02
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23-1-0051601T007a-A1-C02

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

MHZz)
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 2440.312708 | -2.478 8.0 | PASS

Ports
Port State
1 | used

Peak Power Spectral Density

Level in dBm

2436,25 2437

Limit

PSD Connector 1

TR23-1-0051601T007a_A1-C02

2438

Sum Level

2439 2440 2441 2442 2443 244375
Frequency in MHz

L 2 PSD
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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 7.500 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 Sweep
Preamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 16 / max. 150 max. 150
Stable 2/2 2
Max Stable Difference 0.22 dB 0.50 dB

TR23-1-0051601T007a_A1-C02

23-1-0051601T007a-A1-C02
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23-1-0051601T007a-A1-C02

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

MHZz)
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 2480.312708 -2.223 8.0 | PASS
Ports
Port | State
1 | used
Peak Power Spectral Density
10

Level in dBm

2476,25 2477 2478 2479 2480 2481 2482 2483 2483,75
Frequency in MHz
Limit Sum Level L 2 PSD

PSD Connector 1

TR23-1-0051601T007a_A1-C02
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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 7.500 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 Sweep
Preamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 20/ max. 150 max. 150
Stable 2/2 2
Max Stable Difference 0.22 dB 0.50 dB

TR23-1-0051601T007a_A1-C02

23-1-0051601T007a-A1-C02
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23-1-0051601T007a-A1-C02

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 2405.317712 | -2.033 8.0 | PASS
Ports
Port | State
1 | used
Power Spectral Density
10&
£
oa]
kel
£
[J)
>
Q
-

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

Sum Level L 2 PSD

Limit

PSD Connector 1

TR23-1-0051601T007a_A1-C02 29/86



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 0.000 dBm 0.000 dBm
Attenuation 10.000 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 0.50dB 0.50dB
Run 84 / max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.47 dB 0.50 dB

TR23-1-0051601T007a_A1-C02

23-1-0051601T007a-A1-C02

30/86



23-1-0051601T007a-A1-C02

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 2440.327718 | -3.140 8.0 | PASS
Ports
Port | State
1 | used
Power Spectral Density
10T

Level in dBm

2436,25 2437 2438 2439 2440 2441 2442 2443 2443,75
Frequency in MHz
Limit Sum Level L 2 PSD

PSD Connector 1

TR23-1-0051601T007a_A1-C02
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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 0.000 dBm 0.000 dBm
Attenuation 10.000 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 0.50dB 0.50dB
Run 81/ max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.45 dB 0.50 dB

TR23-1-0051601T007a_A1-C02

23-1-0051601T007a-A1-C02
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23-1-0051601T007a-A1-C02

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 2480.327718 | -2.941 8.0 | PASS

Ports
Port | State
1 | used

Power Spectral Density

Level in dBm
T T T 1

5
<
T

2476,25 2477

Limit

PSD Connector 1

TR23-1-0051601T007a_A1-C02

2478

Sum Level

2479 2480 2481 2482 2483 2483,75
Frequency in MHz

* PSD
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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 0.000 dBm 0.000 dBm
Attenuation 10.000 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 0.50dB 0.50dB
Run 78 / max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.29 dB 0.50 dB

TR23-1-0051601T007a_A1-C02

23-1-0051601T007a-A1-C02
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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

23-1-0051601T007a-A1-C02

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2405.000000 2.330827 2403.709273 2406.040100

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

DUT Frequency Result
(MHz)
2405.000000 | PASS
99 % Bandwidth
10T

of P

Level in dBm

2.331 MHz

2404
Frequency in MHz

Bandwidth

TR23-1-0051601T007a_A1-C02

2406
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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 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 0.30dB 0.30dB
Run 18 / max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.26 dB 0.30 dB

TR23-1-0051601T007a_A1-C02

23-1-0051601T007a-A1-C02
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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

23-1-0051601T007a-A1-C02

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2440.000000 2.330827 2438.709273 2441.040100

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

DUT Frequency Result
(MHz)
2440.000000 | PASS
99 % Bandwidth
5__

N paay

Level in dBm

2.331 MHz

2436 2440
Frequency in MHz

2435

Bandwidth

TR23-1-0051601T007a_A1-C02

2444

2445
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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 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 0.30dB 0.30dB
Run 22 [ max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.24 dB 0.30 dB

TR23-1-0051601T007a_A1-C02

23-1-0051601T007a-A1-C02
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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

23-1-0051601T007a-A1-C02

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2480.000000 2.330827 2478.709273 2481.040100

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

DUT Frequency Result
(MHz)
2480.000000 | PASS
99 % Bandwidth
5__

‘1 7N

Level in dBm

2.331 MHz

T T T T T T
2476 2480
Frequency in MHz

2475

Bandwidth

TR23-1-0051601T007a_A1-C02

2484

2485
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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 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 0.30dB 0.30dB
Run 19 / max. 150 max. 150
Stable 3/3 3
Max Stable Difference 0.23 dB 0.30 dB

TR23-1-0051601T007a_A1-C02

23-1-0051601T007a-A1-C02
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23-1-0051601T007a-A1-C02

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)
2405.010000 7.8
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)
12022.080357 -48.7 26.4 -22.2
2370.000000 -54.2 32.0 -22.2
12032.078869 -55.9 33.6 -22.2
2390.000000 -56.6 34.4 -22.2
2380.000000 -57.1 34.9 -22.2
2120.000000 -57.6 35.3 -22.2
7212.796131 -57.9 35.7 -22.2
2100.000000 -58.1 35.9 -22.2
1710.000000 -58.2 35.9 -22.2
2210.000000 -58.3 36.0 -22.2
2320.000000 -58.3 36.0 -22.2
2030.000000 -58.3 36.1 -22.2
2300.000000 -58.4 36.1 -22.2
1850.000000 -58.4 36.2 -22.2
2290.000000 -58.5 36.2 -22.2

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

TR23-1-0051601T007a_A1-C02
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23-1-0051601T007a-A1-C02

Spurious
10T
O__
-20E
=
5 1
©
£ 40T
© 1
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- ‘60_\——VM/WWN/MN“MW
-80T
——+—+— "+ttt —t—t+———++— +—
30M 5060 8a00M 200 30040600 8001G 2G 3G 4G5G6 810G 20@6G
Frequency in Hz
Limit Sum Level Threshold X Critical X Final Critical
Gain
5__
4t
o |
©
£ 1
o 3
9 -+
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£ 27
o)
8 +
1__
o+—+—++++— —t— —t——+—+—t++— +—
30M 5060 81O0OOM 200 300400600 8001G 2G 3G 4G5G6 810G 20@6G

Connectorl

TR23-1-0051601T007a_A1-C02

Frequency in Hz
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Connectorl in dB

23-1-0051601T007a-A1-C02

Attenuation

30M 5060 8a.00M

Connectorl

Spurious Connector 1_0

Spurious Connector 1_1

TR23-1-0051601T007a_A1-C02

200 30040®G00 8001G 2G 3G 4G5G6 810G
Frequency in Hz
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23-1-0051601T007a-A1-C02

Spurious Connector 1_2
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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 5/ max. 40 max. 40
Stable 3/3 3
Max Stable Difference 0.00 dB 0.50 dB

TR23-1-0051601T007a_A1-C02

23-1-0051601T007a-A1-C02
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23-1-0051601T007a-A1-C02

Tx Spurious Emission (2440 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)
2440.000000 | PASS
Inband Peak
Frequency Level
(MHz) (dBm)
2439.245000 6.1

Final measurements

Margin
(dB)

Result

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

Pre Measurements

Frequency Level | Margin Limit
(MHz) (dBm) (dB) (dBm)
12202.053571 -47.1 23.3 -23.9
12192.055060 -47.4 23.6 -23.9
7312.781250 -61.4 37.6 -23.9
7322.779762 -62.0 38.2 -23.9
4873.144345 -62.6 38.7 -23.9
470.000000 -64.1 40.3 -23.9
480.000000 -66.0 42.1 -23.9
14631.691964 -67.9 44.0 -23.9
17081.327381 -67.9 44.0 -23.9
2390.000000 -68.0 44.1 -23.9
14641.690476 -68.6 44.8 -23.9
17071.328869 -69.2 45.3 -23.9
9762.416667 -72.4 48.6 -23.9
19520.964286 -72.5 48.6 -23.9
9752.418155 -72.7 48.8 -23.9

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

TR23-1-0051601T007a_A1-C02
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23-1-0051601T007a-A1-C02

Spurious

Level in dBm
A
<
T

30M 5060 8a00M 200 30040600 8001G 2G 3G 4G5G6 810G 20@6G
Frequency in Hz
Limit Sum Level Threshold X Critical X Final Critical
Gain
5__
4t
o |
©
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]
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1__
o+—+—++++— —t— —t——+—+—t++— +—
30M 5060 81O0OOM 200 300400600 8001G 2G 3G 4G5G6 810G 20@6G

Connectorl

TR23-1-0051601T007a_A1-C02

Frequency in Hz
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Connectorl in dB

23-1-0051601T007a-A1-C02

Attenuation

30M 5060 8a.00M

Connectorl

Spurious Connector 1_0

Spurious Connector 1_1

TR23-1-0051601T007a_A1-C02

200 30040®G00 8001G 2G 3G 4G5G6 810G
Frequency in Hz
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23-1-0051601T007a-A1-C02

Spurious Connector 1_2
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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 -30.000 dBm -30.000 dBm
Attenuation 0.000 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 4 [ max. 40 max. 40
Stable 3/3 3
Max Stable Difference 0.40 dB 0.50 dB

TR23-1-0051601T007a_A1-C02

23-1-0051601T007a-A1-C02
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23-1-0051601T007a-A1-C02

Tx Spurious Emission (2480 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)
2480.000000 | PASS
Inband Peak
Frequency Level
(MHz) (dBm)
2480.160000 5.7

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)
12392.025298 -44.2 19.8 -24.3
12402.023810 -44.7 20.4 -24.3
23640.351190 -46.6 22.3 -24.3
23060.437500 -46.7 224 -24.3
24640.202381 -47.1 22.8 -24.3
24020.294643 -47.1 22.8 -24.3
20520.815476 -47.1 22.8 -24.3
23490.373512 -47.1 22.8 -24.3
23920.309524 -47.4 23.1 -24.3
24410.236607 -47.5 23.2 -24.3
25840.023810 -47.6 23.3 -24.3
24250.260417 -47.6 23.3 -24.3
24490.224702 -47.7 23.4 -24.3
24540.217262 -47.7 23.4 -24.3
23430.382440 -47.8 23.5 -24.3

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

TR23-1-0051601T007a_A1-C02
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Level in dBm

Connectorl in dBi

23-1-0051601T007a-A1-C02

Spurious

10T

O__

-20T

-40T

60t MW

-80T
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30M 5060 8a00M 200 30040600 8001G 2G 3G 4G5G6 810G 20@6G
Frequency in Hz

Limit Sum Level Threshold X Critical Final Critical
Gain
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Frequency in Hz

Connectorl

TR23-1-0051601T007a_A1-C02
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Connectorl in dB

23-1-0051601T007a-A1-C02

Attenuation

30M 5060 8a.00M

Connectorl

Spurious Connector 1_0

Spurious Connector 1_1

TR23-1-0051601T007a_A1-C02

200 30040®G00 8001G 2G 3G 4G5G6 810G
Frequency in Hz

53/86



23-1-0051601T007a-A1-C02

Spurious Connector 1_2
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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 -30.000 dBm -30.000 dBm
Attenuation 0.000 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 8/ max. 40 max. 40
Stable 3/3 3
Max Stable Difference 0.00 dB 0.50 dB

TR23-1-0051601T007a_A1-C02

23-1-0051601T007a-A1-C02
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23-1-0051601T007a-A1-C02

1.01_low
Common Information
Test Description: Conducted Voltage Measurement Class B
Test Site Location: Conducted Emission, cetecom advanced GmbH Essen
Test Software: R&S EMC32 v9.15
Test Standard: FCC 15.107, FCC 15.207
Operating Mode: ZigBee CH11
Measured on line: N/L1
Diagram details: Shows the peak values as a sum of measured ports in maxhold mode
Environmental Conditions: Humidity:41%rH; Temperature: 22°C
Operator; S0z
Comments:
EUT Setup: 1
Verdict: Passed
EUT Information
PMT number: 23-1-00516S05_CO01
Power: 120 V AC / 60Hz

Full Spectrum

60-\ | Class B Voltage QP

Class B Voltage AY

Level in dBpVv

® *x

0 ; ——— ; F————1+— ; ; i

}
150k 300 400500 800 1M 2M 3M 4M 5M 6 8 10M 20M 30M
Frequency in Hz
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23-1-0051601T007a-A1-C02

Final_Result

Frequency QuasiPea | CAverag Limit Margi | Meas. | Bandwidt | Lin | PE | Corr.
(MHz) k e (dBuV) n Time h e (dB)

(dBpV) (dBuV) (dB) (ms) (kHz)
0.155000 21.75 55.73 | 33.98 | 1000.0 9.000 | L1 GND 0.1
0.155000 38.28 65.73 | 2745 | 1000.0 9.000 | L1 GND 0.1
0.160938 21.64 5542 | 33.78 | 1000.0 9.000 | L1 GND 0.1
0.160938 38.03 6542 | 27.39 | 1000.0 9.000 | L1 GND 0.1
0.175469 36.40 64.70 | 28.30 | 1000.0 9.000 | N GND 0.1
0.175469 20.73 54.70 | 33.97 | 1000.0 9.000 | N GND 0.1
0.641875 33.65 56.00 | 22.35 | 1000.0 9.000 | N GND 0.2
0.641875 26.82 46.00 | 19.18 | 1000.0 9.000 | N GND 0.2
2.050469 12.63 46.00 | 33.37 | 1000.0 9.000 | N GND 0.3
2.050469 19.29 56.00 | 36.71 | 1000.0 9.000 | N GND 0.3
4.613438 19.48 56.00 | 36.52 | 1000.0 9.000 | N GND 0.3
4.613438 11.80 46.00 | 34.20 | 1000.0 9.000 | N GND 0.3
7.365781 17.68 60.00 | 42.32 | 1000.0 9.000 | L1 GND 05
7.365781 8.61 50.00 | 41.39 | 1000.0 9.000 | L1 GND 05
14.174219 11.89 50.00 | 38.11 | 1000.0 9.000 | N GND 0.8
14.174219 241 60.00 | 37.59 | 1000.0 9.000 | N GND 0.8

TR23-1-0051601T007a_A1-C02
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Common Information

Test Description:
Test Site Locatio
Test Software:
Test Standard:
Operating Mode:

n:

Measured on line:

Diagram details:

Environmental Conditions:

Operator;
Comments:
EUT Setup:
Verdict:

EUT Information

1.02_mid

Conducted Voltage Measurement Class B

23-1-0051601T007a-A1-C02

Conducted Emission, cetecom advanced GmbH Essen

R&S EMC32 v9.15

FCC 15.107, FCC 15.207
ZigBee CH18

N/LA

Shows the peak values as a sum of measured ports in maxhold mode
Humidity:41%rH; Temperature: 22°C

S0z

1
Passed

PMT number: 23-1-00516S05_CO01
Power: 120 V AC / 60Hz
Full Spectrum
90T
80T
70T
60-\ | Class B Voltage QP
g. | Class B Voltage AY
o 50T |
©
£ =+
g
407
379 *
*
3071 *
2
20T
1 *
10T
0 } } — —— } } F————1+— } i
150k 300 400500 800 1M 2M 3M 4M 5M 6 8 10M 20M 30M
Frequency in Hz
Final_Result
Frequency QuasiPea | CAverag Limit Margi | Meas. | Bandwidt | Lin | PE | Corr.
(MHz) k e (dBuV) n Time h e (dB)
(dBuV) (dBuV) (dB) (ms) (kHz)
0.155000 21.61 55.73 34.12 | 1000.0 9.000 | L1 GND 0.1
0.155000 37.90 65.73 27.83 | 1000.0 9.000 | L1 GND 0.1
0.643594 26.55 46.00 19.45 | 1000.0 9.000 | L1 GND 0.2
0.643594 3347 56.00 | 22.53 | 1000.0 9.000 | L1 GND 0.2
4.483438 6.58 46.00 | 3942 | 1000.0 9.000 | L1 GND 0.3
4.483438 15.64 56.00 | 40.36 | 1000.0 9.000 | L1 GND 0.3
14.098281 10.74 50.00 39.26 | 1000.0 9.000 | N GND 0.8
14.098281 22,60 60.00 3740 | 1000.0 9.000 | N GND 0.8

TR23-1-0051601T007a_A1-C02
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23-1-0051601T007a-A1-C02

1.03_high
Common Information
Test Description: Conducted Voltage Measurement Class B
Test Site Location: Conducted Emission, cetecom advanced GmbH Essen
Test Software: R&S EMC32 v9.15
Test Standard: FCC 15.107, FCC 15.207
Operating Mode: ZigBee CH26
Measured on line: N/L1
Diagram details: Shows the peak values as a sum of measured ports in maxhold mode
Environmental Conditions: Humidity:41%rH; Temperature: 22°C
Operator; S0z
Comments:
EUT Setup: 1
Verdict: Passed
EUT Information
PMT number: 23-1-00516S05_CO01
Power: 120 V AC / 60Hz

Full Spectrum

60-\ Class B Voltage QP

Level in dBpVv

& *

0 ; ——— ; F————1+— ; ; i

}
150k 300 400500 800 1M 2M 3M 4M 5M 6 8 10M 20M 30M
Frequency in Hz
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23-1-0051601T007a-A1-C02

Final_Result

Frequency QuasiPea | CAverag Limit Margi | Meas. | Bandwidt | Lin | PE | Corr.
(MHz) k e (dBuV) n Time h e (dB)

(dBpV) (dBuV) (dB) (ms) (kHz)
0.155000 21.55 55.73 | 34.18 | 1000.0 9.000 | L1 GND 0.1
0.155000 37.68 65.73 | 28.05 | 1000.0 9.000 | L1 GND 0.1
0.163750 18.59 55.27 | 36.68 | 1000.0 9.000 | L1 GND 0.1
0.163750 35.78 65.27 | 29.49 | 1000.0 9.000 | L1 GND 0.1
0.639688 33.57 56.00 | 22.43 | 1000.0 9.000 | N GND 0.2
0.639688 26.63 46.00 | 19.37 | 1000.0 9.000 | N GND 0.2
5.122969 8.54 50.00 | 41.46 | 1000.0 9.000 | N GND 0.3
5.122969 18.24 60.00 | 41.76 | 1000.0 9.000 | N GND 0.3
8.717813 10.21 50.00 | 39.79 | 1000.0 9.000 | N GND 05
8.717813 19.06 60.00 | 40.94 | 1000.0 9.000 | N GND 0.5
14.080625 21.54 60.00 | 3846 | 1000.0 9.000 | L1 GND 0.8
14.080625 10.66 50.00 | 39.34 | 1000.0 9.000 | L1 GND 0.8
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23-1-0051601T007a-A1-C02

2.01a_ZigBee_low_standing

Common Information

Test description:
Test Site Location:

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

Version of Testsoftware: EMC32 V10.50.0

Distance correction:
Technical Data:

used accord. table, pls. see test report
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; RSS-Gen: Issue 5

Operator: SOz

Operating Mode: TX-on

Power during tests: 120V AC / 60Hz

Comment 1: Channel low

Environmental Conditions: Humidity: 40% rH; Temperature: 20 °C

EUT Setup: 01

Verdict: Passed

EUT Information
PMT number:
Power:

Level in dBuV/m

120,016
-20T
-30T

-40T

23-1-00516S05_C01
120V AC / 60Hz

Full Spectrum

FCC15.209 Magnetic| Field

3,730000 MHz v
9,462 dBuV/m
v

25,826000 MHz
19,775 dBpV/m

10+ 17,400 kHz

dBuVvV/m

v | 34,920 kHz52,440 kHz

-28,721 dBp¥8ni35 dBuVv/m
A%
\%

9k

TR23-1-0051601T007a_A1-C02

20 30 50 100k 200 300 500 M 2M 3M  5M 10M 20 30M
Frequency in Hz
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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:
Comment 1:
Environmental Conditions:
EUT Setup:

Verdict:

EUT Information

PMT number:
Power:

10+ 17,320 kHz

Level in dBuV/m

119,798 dBuV/m

20+ V. 34,600 kHz
1 -30,419 dB%\ﬁ?nSZO kHz
v -

23-1-0051601T007a-A1-C02

2.01b_ZigBee_low_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; RSS-Gen: Issue 5

SOz

TX-on

120V AC / 60Hz

Channel low

Humidity: 40% rH; Temperature: 20 °C
01

Passed

23-1-00516S05_C01
120 V AC/ 60Hz

Full Spectrum

FCC15.209 Magnetic| Field

v

25,446000 MHz
20,445 dBuv/im

5,142 dBpV/m

-307:
4+ \v4
-401
501
—t : : —t : : —t : : —
9k 20 30 50 100k 200300 500 IM  2M 3M 5M  10M 20 30M
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23-1-0051601T007a-A1-C02

2.02a_ZigBee_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:

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; RSS-Gen: Issue 5

SOz

TX-on

120V AC / 60Hz

Channel middle

Humidity: 40% rH; Temperature: 20 °C
01

Passed

23-1-00516S05_C01
120V AC / 60Hz

Full Spectrum

FCC15.209 Magnetic| Field

v
£
>
1 -
om
©
c 0T
= 24,022000 MHz
& -10+ 17,400 kHz 20,577 dBuV/m
= 120,356 dBuv/m
20+ V. 34,840 kH
] 29,519 dBy %rg""o kHz
v 34289 dBuV/m
-30"
L v
-40T
50T
— : —t : : —t : : —
9k 20 30 50 100k 200300 500 1M 2M 3M 5M  10M 20 30M
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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:
Comment 1:
Environmental Conditions:
EUT Setup:

Verdict:

EUT Information

PMT number:
Power:

Level in dBuV/m

23-1-0051601T007a-A1-C02

2.02b_ZigBee_mid_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; RSS-Gen: Issue 5

SOz

TX-on

120V AC / 60Hz

Channel middle

Humidity: 40% rH; Temperature: 20 °C
01

Passed

23-1-00516S05_C01
120V AC / 60Hz

Full Spectrum

FCC15.209 Magnetic| Field

v

25,258000 MHz

17,320 kHz 20,965 dBuV/m
10--20.690 dBLY/m
e 34,840 kHz
-29,677 dBy
20T 3% 69,800 kHz
+ -35,187 dBpV/m
-307:
-40T
-50T
— —t } } —t } } —
9k 20 30 100k 200 300 500 M 2M 3M 5M  10M 20 30M

TR23-1-0051601T007a_A1-C02
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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:
Comment 1:
Environmental Conditions:
EUT Setup:

Verdict:

EUT Information

PMT number:
Power:

23-1-0051601T007a-A1-C02

2.03a_ZigBee high_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; RSS-Gen: Issue 5

SOz

TX-on

120V AC / 60Hz

Channel high

Humidity: 40% rH; Temperature: 20 °C
01

Passed

23-1-00516S05_C01
120V AC / 60Hz

Full Spectrum

FCC15.209 Magnetic| Field

3,726000 MHz v
10,178 dBuV/m
£ v
S
s ]
m
o
c oT 22,802000 MHz
s T 20,566 dBuv/m
§ -10+ 17,400 kHz
120,968 dBuV/m
20t V34,840 kH52,440 kHz
1 -30,592 dB%/A#4 dBuV/m
.30 v
L v
-40T
-50T
—t f f — f f — f f —
9k 20 30 50 100k 200 300 500 M 2M 3M 5M  10M 20 30M

Frequency in Hz

TR23-1-0051601T007a_A1-C02

65 /86



23-1-0051601T007a-A1-C02

2.03b_ZigBee_high_laying

Common Information

Test description:
Test Site Location:

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

Version of Testsoftware: EMC32 V10.50.0

Distance correction:
Technical Data:

used accord. table, pls. see test report
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; RSS-Gen: Issue 5

Operator:
Operating Mode:
Power during tests:
Comment 1:
Environmental Cond
EUT Setup:

Verdict:

EUT Information
PMT number:
Power:

Level in dBuV/m

120,288
-20T
-307"

-40T

SOz
TX-on
120V AC / 60Hz
Channel high
itions: Humidity: 40% rH; Temperature: 20 °C
01
Passed

23-1-00516S05_C01
120V AC / 60Hz

Full Spectrum

FCC15.209 Magnetic| Field

3,726000 MHz v
9,972 dBuV/m
v

23,914000 MHz
20,748 dBuV/m

.10+ 17,320 kHz

dBpV/m

v | 35,000 kHz 52,440 kHz

-28,742 dBpAgB902 dBuV/m
\%

v

9k

TR23-1-0051601T007a_A1-C02

20 30 50 100k 200 300 500 M 2M 3M  5M 10M 20 30M
Frequency in Hz
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23-1-0051601T007a-A1-C02

3.01a_ZigBee _low_standing

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

Environmental Conditions:
Operator Name:

EUT:

Operating Mode:

Power supply:

Comment:

Verdict:

EUT Information

Radiated field strength emission in 3m distance
cetecom advanced GmbH Essen

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

Humidity: 40% rH; Temperature: 20 °C
SOz

S05_C01

X

120V AC / 60Hz

Channel no. low

Passed

PMT number: 23-1-00516505_C01
Power: 120V AC / 60Hz
60T
T 798,15(6(():&05 l\%
50+ 39,667 dBuV/
E T l Y
S w0 | PR ¢ 1
Z ¥
= %
£
% 30T i 927300000 MHz
-4  + 44,861 dBpV/m
20+
10 : —t : : : : : —t—+—+ |
30M 50 60 80 100M 200 300 400 500 800 1G

Frequency in Hz

Remark: Emission at 798.12 MHz and 927 MHz are outsite from chamber and not related to results.

Final_Result
Frequency QuasiP Limit Margin Bandwidth | Height Pol | Azimuth Corr. Sig Path | Preamp
(MHz) eak (dBuv/ (dB) (kHz) (cm) (deg) (dB/m (dB) (dB)
(dBuv/ m) )
m)

85.270000 27.27 40.00 12.73 120.000 105.0 | V 261.0 7.5 0.0 0.9
197.990000 39.14 43.50 4.36 120.000 109.0 | V 6.0 11.0 0.0 1.4
346.510000 40.86 46.00 5.14 120.000 104.0 | H 342.0 16.6 0.0 1.8
395.990000 43.39 46.00 2.61 120.000 209.0 | H 156.0 19.6 0.0 2.2
724.110000 30.62 46.00 15.38 120.000 105.0 | V 312.0 25.1 0.0 2.9

TR23-1-0051601T007a_A1-C02
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Common Information
Test Description:
Test Site:
Test Standard:
Antenna polarisation:

Environmental Conditions:
Operator Name:

EUT:

Operating Mode:

Power supply:

Comment:

Verdict:

EUT Information

23-1-0051601T007a-A1-C02

3.01b_ZigBee_low_laying

Radiated field strength emission in 3m distance
cetecom advanced GmbH Essen

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

Humidity: 40% rH; Temperature: 20 °C
ASa

S05_C01

X

120V AC / 60Hz

Channel no. low

Passed

PMT number: 23-1-00516505_CO1
Power: 120V AC / 60Hz
60T
T 932660000 Witz
501 42,601 dBuY/m
K—k
E -4 I ) 90, OUUUU |V”_|Lv
S 39,056 dBuV/m
E‘ 40 | PR 2 Hy
-U 4 ‘
=
T 301 $
(]
- 4
20+
10 ——t : : : —
30M 50 60 80 100M 200 300 400 500 800 1G

Frequency in Hz

Remark: Emission at 796.76 MHz and 932.96 MHz are outsite from chamber and not related to results.

Final_Result
Frequency QuasiP Limit Margin Bandwidth | Height Pol | Azimuth Corr. Sig Path | Preamp
(MHz) eak (dBuv/ (dB) (kHz) (cm) (deg) (dB/m (dB) (dB)
(dBuv/ m) )
m)

82.350000 29.49 40.00 10.51 120.000 117.0 | V 220.0 7.3 0.0 1.0
197.990000 37.47 43.50 6.03 120.000 165.0 | H 44.0 11.0 0.0 1.4
346.510000 40.71 46.00 5.29 120.000 302.0 | H 21.0 16.6 0.0 1.8
395.990000 41.68 46.00 4.32 120.000 277.0 | H 41.0 19.6 0.0 2.2

TR23-1-0051601T007a_A1-C02
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23-1-0051601T007a-A1-C02

3.02a_ZigBee_mid_standing

Common Information

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

Test Standard: FCC 15.205&15.209 & RSS Gen. Issue 5
Antenna polarisation: horizontal/vertical

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

EUT: S05_Co01

Operating Mode: X

Power supply: 120V AC / 60Hz

Comment: Channel no. mid

Verdict: Passed

EUT Information
PMT number: 23-1-00516505_C01
Power: 120V AC / 60Hz

[e2]
S
1

a1
<
T

N
o

w
S
@ %

Level in dBuV/m

N

o
1
T

10 t t —— t t t t t —— i
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz

Remark: Emission at 798.32 MHz and 927.04 MHz are outsite from chamber and not related to results.

Final_Result
Frequency QuasiP Limit Margin Bandwidth | Height Pol | Azimuth Corr. Sig Path | Preamp
(MHz) eak (dBuv/ (dB) (kHz) (cm) (deg) (dB/m (dB) (dB)
(dBuv/ m) )
m)

84.570000 29.12 40.00 10.88 120.000 153.0 | V 280.0 7.5 0.0 0.9
197.990000 39.26 43.50 4.24 120.000 105.0 | V 10.0 11.0 0.0 1.4
346.510000 41.50 46.00 4.50 120.000 100.0 | H 332.0 16.6 0.0 1.8
395.990000 43.56 46.00 2.44 120.000 2100 | H 159.0 19.6 0.0 2.2
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Common Information
Test Description:
Test Site:
Test Standard:
Antenna polarisation:

Environmental Conditions:
Operator Name:

EUT:

Operating Mode:

Power supply:

Comment:

Verdict:

EUT Information

23-1-0051601T007a-A1-C02

3.02b_ZigBee_mid_laying

Radiated field strength emission in 3m distance
cetecom advanced GmbH Essen

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

Humidity: 40% rH; Temperature: 20 °C
SOz

S05_C01

X

120V AC / 60Hz

Channel no. mid

Passed

PMT number: 23-1-00516S05_C01
Power: 120V AC / 60Hz
60T
4 ECC15.209

50T

§ T | * 43,003 dBpV/mY

= 40

g ] 4

£ *

S 30T *

()

- 4
20T
10 ; ; —— ; ; ; ; ; —+— i

30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Remark: Emission at 933 MHz is outsite from chamber and not related to results.
Final_Result
Frequency QuasiP Limit Margin Bandwidth | Height Pol | Azimuth Corr. Sig Path | Preamp
(MHz) eak (dBuv/ (dB) (kHz) (cm) (deg) (dB/m (dB) (dB)
(dBpv/ m) )
m)

84.430000 29.78 40.00 10.22 120.000 109.0 | V 272.0 7.5 0.0 0.9
197.990000 37.65 43.50 5.85 120.000 | 142.0 | H 52.0 11.0 0.0 1.4
346.510000 44.57 46.00 1.43 120.000 100.0 | H 26.0 16.6 0.0 1.8
395.990000 44.61 46.00 1.39 120.000 | 231.0 | H 194.0 19.6 0.0 2.2

TR23-1-0051601T007a_A1-C02
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23-1-0051601T007a-A1-C02

3.03a_ZigBee_high_standing

Common Information

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

Test Standard: FCC 15.205&15.209 & RSS Gen. Issue 5
Antenna polarisation: horizontal/vertical

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

EUT: S05_Co01

Operating Mode: X

Power supply: 120V AC / 60Hz

Comment: Channel no. high

Verdict: Passed

EUT Information

PMT number: 23-1-00516S05_C01
Power: 120V AC / 60Hz
60T
i 798,560000381820000"
50+ 40,774 dBuY/mi1 dBuV.
e T ] =
E. 40 | I * ¢ v |Y
) [ 2 *
-U ——
< * *
¢ 307 L 4
(]
- -
20T
10 } } } +— } } } } } } +— |
30M 50 60 80 100M 200 300 400 500 800 1G

Frequency in Hz

Remark: Emission at 798.56 MHz and 933.04 MHz are outsite from chamber and not related to results.

Final_Result
Frequency QuasiP Limit Margin Bandwidth | Height Pol | Azimuth Corr. Sig Path | Preamp
(MHz) eak (dBuv/ (dB) (kHz) (cm) (deg) (dB/m (dB) (dB)
(dBuv/ m) )
m)

84.470000 29.24 40.00 10.76 120.000 109.0 | V 254.0 7.5 0.0 0.9
197.990000 38.64 43.50 4.86 120.000 130.0 | V 6.0 11.0 0.0 1.4
346.510000 40.06 46.00 5.94 120.000 100.0 | H 328.0 16.6 0.0 1.8
395.990000 42.94 46.00 3.06 120.000 200.0 | H 139.0 19.6 0.0 2.2
891.390000 32.86 46.00 13.14 120.000 151.0 | V 0.0 27.1 0.0 3.4
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23-1-0051601T007a-A1-C02

3.03b_ZigBee_high_laying

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

Environmental Conditions:
Operator Name:

EUT:

Operating Mode:

Power supply:

Comment:

Verdict:

EUT Information

Radiated field strength emission in 3m distance
cetecom advanced GmbH Essen

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

Humidity: 40% rH; Temperature: 20 °C
SOz

S05_C01

TX

120V AC/ 60Hz

Channel no. high

Passed

PMT number: 23-1-00516505_C01
Power: 120V AC / 60Hz
60T
1 FCC15.209
933,000000/MHz
50T 41,712 dBUV/m
£ 7 | 39,620 dBUV/mM ¥
= 40 v
‘U 4 ‘
k= *
C 30T *
(]
- JA
201
10 : — : : : : : ——— :
30M 50 60 80 100M 200 300 400 500 800 1G

Frequency in Hz

Remark: Emission at 798.72 MHz and 933 MHz are outsite from chamber and not related to results.

Final_Result
Frequency QuasiP Limit Margin Bandwidth | Height Pol | Azimuth Corr. Sig Path | Preamp
(MHz) eak (dBuv/ (dB) (kHz) (cm) (deg) (dB/m (dB) (dB)
(dBuv/ m) )
m)

83.110000 30.73 40.00 9.27 120.000 105.0 | V 246.0 7.4 0.0 1.0
197.990000 37.31 43.50 6.19 120.000 1720 | H 171.0 11.0 0.0 1.4
346.510000 44.43 46.00 1.57 120.000 100.0 | H 208.0 16.6 0.0 1.8
395.990000 44.46 46.00 1.54 120.000 2250 | H 192.0 19.6 0.0 2.2
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Common Information
Test Description:
Test Site:
Test Standard:
Antenna polarisation:

Operating Mode:
Set-up no.
Operator:
Comment:
Comment2:
Verdict:

EUT Information

23-1-0051601T007a-A1-C02

4.01a_ZigBee_low

Radiated field strength emission in 3m distance
Fully Anechoic Chamber (FAC1) - EMC32 V10.60.20
FCC 15.247&15.209 Intentional Radiator / RSS-Gen, Issue 5
horizontal/vertical

ZigBee_TX_ch11

1
S0z

Channel no. low
Humidity: 60% rH; Temperature: 20 °C
Passed

PMT Sample Nr: 23-1-0051601S05_C01
Power Supply: 120V AC /60 Hz
Full Spectrum
1201
110T 7.,4 4400000 GHz
1 2107484 dBpv/m
100T
1 2,404800310 SHz
90t 103,633 dBpv/m
£ 8ot
z 1 imn FAqad bdo |
S oL
e 10 7,216400000 GHz
T T 5,816 dBHV/M
S eoT
- - Fo¥15 pdo AN
50T v
T 6
407
= .
30T
1 7,216400000 GHz
20 ISM_2.4GHi3 | | | 48,45?3 dBuIV/m . .
1G 2G 3G 4G 5G 6 7 8 9 10G
Frequency in Hz
Final_Result
Frequency MaxPeak | Average Limit Margi | Meas.Time | Bandwidt | Heigh | Pol | Azimut | Elevatio
(MHz) (dBuVim) | (dBuV/im) | (dBuVim) n (ms) h t h n
4819.200000 4463 7400 | 2937 100.0 | 1000.000 | 1550 | H 149.0 0.0
4810.800000 35.29 5400 | 18.71 100.0 | 1000.000 | 155.0 | H 315.0 90.0
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Common Information

Test Description:
Test Site:

Test Standard:
Antenna polarisation:

Operating Mode:
Set-up no.
Operator:
Comment:

Environmental Conditions:

Verdict:

EUT Information
PMT Sample Nr:
Power Supply:

12071
1107
100T

90T

80T

23-1-0051601T007a-A1-C02

4.01b_ZigBee_low

Radiated field strength emission in 3m distance

Fully Anechoic Chamber (FAC1) - EMC32 V10.60.20

FCC 15.247&15.209 Intentional Radiator / RSS-Gen, Issue 5
horizontal/vertical

ZigBee_TX_ch11

1

S0z/KTe

Channel no. low

Humidity: 60% rH; Temperature: 20 °C
Passed

23-1-0051601S05_C01
120 VAC

Full Spectrum

ECC15_ 204 PK

70T

Level in dBuV/m

60T

FCC15_209 AY

507"

407

30T

20 t
10

Final Result

13 14 15 16 17 18
Frequency in GHz

Frequency MaxPeak
(MHz) (dBuV/m)

Average
(dBuV/m)

Limit Margi | Meas.Time | Bandwidt | Heigh | Pol | Azimut
(dBuV/m) n (ms) h t h

Elevatio
n

12021.600000

54.00 4.17 100.0 1000.000 | 155.0 | H 62.0

90.0

12022.000000

58.97

49.83

7400 | 15.03 100.0 | 1000.000 | 155.0 | H 62.0

90.0
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23-1-0051601T007a-A1-C02

4.01c_ZigBee low 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 Essen

Fully Anechoic Room (FAR2)

FCC 15.209 & RSS-Gen, Issue 5
ZigBee_low_H

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

SOz

Passed

23-1-00516S05_C01

power; 120V AC /60 Hz
Full Spectrum
ST ] l FCQl5_20p_PK
70T
65T
£ 60T
> 1
3
m
T 55t
s L 23.714656250 GHz
3 22.508718750 GXjz VY 51.052dBuvim
- 504+ 50.883 dBuV/m
] v
V
45
23.714656250 GHz
i 22.508718750 GHz 47.028 dBuV/m
45.612 dBuV/m
40
35+—+— —t : —t—t——+—+— ——t—+—
18 19 20 21 22 23 24 25 26 265
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23-1-0051601T007a-A1-C02

4.01d_ZigBee low_V

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 Essen

Fully Anechoic Room (FAR2)

FCC 15.209 & RSS-Gen, Issue 5
ZigBee_low_V

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

SOz

Passed

23-1-00516S05_C01

power: 120V AC /60 Hz
Full Spectrum
ST ] [ FCQI5_2Dp_PK
70T
65T
£ 60T
> 4
=3
om
= 55T
T 1
3 §2.965593750 GHz
50T 50.441 dBpV/m
45 V22965593750 GHz
| 45.001 dBpV/m
40}
Hp+—t—t—ttttttt——
18 19 20 21 22 23 24 25 26 26.5
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Frequency in GHz
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Common Information

Test Description:
Test Site:
Test Standard:

Antenna polarisation:

Operating Mode:
Set-up no.
Operator:
Comment:

Environmental Conditions:

Verdict:

EUT Information

23-1-0051601T007a-A1-C02

4.02a_ZigBee_mid

Radiated field strength emission in 3m distance
Fully Anechoic Chamber (FAC1) - EMC32 V10.60.20
FCC 15.247&15.209 Intentional Radiator / RSS-Gen, Issue 5

horizontal/vertical
ZigBee_TX_ch18
1

KTe

Channel no. mid

Humidity: 60% rH; Temperature: 20 °C

Passed

PMT Sample Nr: 23-1-0051601S05_C01
Power Supply: 120V AC /60 Hz
Full Spectrum
1201
110T1 2,440400000|GH 5
1 107,301 dBpUV/Injy
1007 2,439600000|GH
T 103,509 dBpV/m
Q0T
£ 8ot
z 1 i - ECCllp 209
M
= 70T
5 1
>
8 60T
+ = . FCClE 2001 AY
50T
T ¥
40T
1 L4
30T
20 ISIM 2.4Gl32 I I I I |
1G 2G 3G 4G 5G 6 7G
Frequency in Hz
Final_Result
Frequency MaxPeak | Average Limit Margi | Meas. Time | Bandwidt | Heigh | Pol | Azimut | Elevatio
(MHz) (dBuVim) | (dBuV/im) | (dBuVim) n (ms) h t h n
4878.800000 32.91 54.00 | 21.09 100.0 1000.000 | 155.0 | H 34.0 90.0
4880.000000 44.12 7400 | 29.88 100.0 1000.000 | 155.0 | H 66.0 90.0
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Common Information

Test Description:
Test Site:
Test Standard:

Antenna polarisation:

Operating Mode:
Set-up no.
Operator:
Comment:

Environmental Conditions:

Verdict:

EUT Information

23-1-0051601T007a-A1-C02

4.02b_ZigBee_mid

Radiated field strength emission in 3m distance
Fully Anechoic Chamber (FAC1) - EMC32 V10.60.20
FCC 15.247&15.209 Intentional Radiator / RSS-Gen, Issue 5

horizontal/vertical
ZigBee_TX_ch18
1

KTe

Channel no. mid

Humidity: 60% rH; Temperature: 20 °C

Passed

PMT Sample Nr: 23-1-0051601S05_C01
Power Supply: 120 V AC /60 Hz
Full Spectrum
1201
110t
100T
90T
£ 8ot
%— T = 1 ECCI5 209 _PK
= 70T
T 1
3 eoT 4
1 |‘ . | ECClL5_209_AY
50T 4% L 4
40T
30T
20 ; t |
7G 9 10G 18G
Frequency in Hz
Final_Result
Frequency MaxPeak | Average Limit Margi | Meas.Time | Bandwidt | Heigh | Pol | Azimut | Elevatio
(MHz) (dBuV/im) | (dBpV/im) | (dBuV/m) n (ms) h t h n
7318.000000 48.40 54.00 5.60 100.0 | 1000.000 | 155.0 | V -1.0 90.0
7318.000000 57.56 7400 | 1644 100.0 | 1000.000 | 155.0 | V -1.0 90.0
12196.800000 60.80 7400 | 1320 100.0 | 1000.000 | 155.0 | H 65.0 90.0
12196.800000 50.69 54.00 3.31 100.0 | 1000.000 | 155.0 | H 64.0 90.0
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23-1-0051601T007a-A1-C02

4.02c_ZigBee 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.
power:

5T

Radiated Field Strength Emission@3m distance
cetecom advanced Essen

Fully Anechoic Room (FAR2)

FCC 15.209 & RSS-Gen, Issue 5
ZigBee_mid_H

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

SOz

Passed

23-1-00516S05_C01
120 V AC /60 Hz

Full Spectrum

| l FCQI5 20p_PK

70T

65T

60T

55T

Level in dBuV/m

45

]

40

3.688281250 GHz
51.201 dBuV/m

oy

22.688281250 GHz
46.671 dBuV/m

18 19 20

TR23-1-0051601T007a_A1-C02

21 22 23 24 25 26 26.5
Frequency in GHz
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23-1-0051601T007a-A1-C02

4.02d_ZigBee _mid_V

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 Essen

Fully Anechoic Room (FAR2)
FCC 15.209 & RSS-Gen, Issue 5
ZigBee_mid_V

Humidity: 50% rH; Temperature: 20.1 °C

EMC32 vV10.60.20

SOz

Passed

EUT Information

PMT Sample Nr.
power:

23-1-00516S05_C01
120 V AC /60 Hz

Full Spectrum

BT 1 FCQ15_20p_PK
70T
651
£ 60T
> L
=3
3
c 55T
T 1
>
3 1 W 19.292000000 GHz
50 49.819 dBuV/m
457 Y
0 19.292000000 GHz
45.128 dBuV/m
35 } } } } } } } } } } } } } } } !
18 19 20 21 22 23 24 25 26 26.5

TR23-1-0051601T007a_A1-C02

Frequency in GHz
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Common Information

Test Description:
Test Site:
Test Standard:

Antenna polarisation:

Operating Mode:
Set-up no.
Operator:
Comment:

Environmental Conditions:

Verdict:

EUT Information

23-1-0051601T007a-A1-C02

4.03a_ZigBee_high

Radiated field strength emission in 3m distance
Fully Anechoic Chamber (FAC1) - EMC32 V10.60.20
FCC 15.247&15.209 Intentional Radiator / RSS-Gen, Issue 5

horizontal/vertical
ZigBee_TX_ch26
1

KTe

Channel no. high

Humidity: 60% rH; Temperature: 20 °C

Passed

PMT Sample Nr: 23-1-0051601S05_C01
Power Supply: 120V AC /60 Hz
Full Spectrum
1201
Hor 480400000 GHiZ )
T 107,139 dBuM/m| Y
100T
90+ 79600000 GHZ
1 3,395 dBpY/m
£ 8ot
> 1 | ] | - EcClib 209 A
s}
= 70T
5 1
>
S eoT
+ o . ECClLE209 A
50T
40T
1 4
30T
20 IS.M 2.4Gl2 I I I I |
1G 2G 3G 4G 5G 6 7G
Frequency in Hz
Final_Result
Frequency MaxPeak | Average Limit Margi | Meas.Time | Bandwidt | Heigh | Pol | Azimut | Elevatio
(MHz) (dBuV/m) | (dBuV/im) | (dBuVim) n (ms) h t h n
4957.600000 43.60 74.00 | 3040 100.0 | 1000.000 | 1550 | H 199.0 90.0
4958.800000 32.47 54.00 | 2153 100.0 | 1000.000 | 1550 | H 311.0 90.0
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Common Information

Test Description:
Test Site:
Test Standard:

Antenna polarisation:

Operating Mode:
Set-up no.
Operator:
Comment:

Environmental Conditions:

Verdict:

EUT Information

23-1-0051601T007a-A1-C02

4.03b_ZigBee_high

Radiated field strength emission in 3m distance
Fully Anechoic Chamber (FAC1) - EMC32 V10.60.20
FCC 15.247&15.209 Intentional Radiator / RSS-Gen, Issue 5

horizontal/vertical
ZigBee_TX_ch26

01
KTe

Channel no. high

Humidity: 60% rH; Temperature: 20 °C

Passed

PMT Sample Nr: 23-1-0051601S05_C01
Power Supply: 120 V AC /60 Hz
Full Spectrum
1201
110T1
100T
Q0T
£ 8ot
% L uin | Ecchs 209 Pk
= 70t
T 1
3 60T r ¥
s L] g FCClL5_209_AY
T
50T *
40T
30T
20 } } |
7G 9 10G 18G
Frequency in Hz
Final_Result
Frequency MaxPeak | Average Limit Margi | Meas. Time | Bandwidt | Heigh | Pol | Azimut | Elevatio
(MHz) (dBuVim) | (dBpV/im) | (dBuV/m) n (ms) h t h n
7441.200000 57.90 74.00 | 16.10 100.0 1000.000 | 155.0 | V -1.0 90.0
7441.200000 49.00 54.00 5.00 100.0 1000.000 | 155.0 | V -1.0 90.0
12402.000000 52.03 54.00 1.97 100.0 1000.000 | 155.0 | H 64.0 90.0
12402.000000 61.24 7400 | 12.76 100.0 1000.000 | 155.0 | H 64.0 90.0

TR23-1-0051601T007a_A1-C02

82/86



23-1-0051601T007a-A1-C02

4.03c_ZigBee 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@3m distance
cetecom advanced Essen

Fully Anechoic Room (FAR2)

FCC 15.209 & RSS-Gen, Issue 5
ZigBee_high_H

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

SOz

Passed

23-1-00516S05_C01

power; 120V AC /60 Hz
Full Spectrum

75T | | FCQI5 20p_PK

70T

65T
£ 60T
> 1
3
g
c 551
© 4
3 428500000 GHz
- 50+ 50.540 dBuV/m

Vv
45'|“
20 221428500000 GHz
45.644 dBuVv/m
357 ; ; ; ; ; ; ; } } } } } } } } |
18 19 20 21 22 23 24 25 26 26.5
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23-1-0051601T007a-A1-C02

4.03d_ZigBee_high_V

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 Essen

Fully Anechoic Room (FAR2)

FCC 15.209 & RSS-Gen, Issue 5
ZigBee_high_V

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

SOz

Passed

23-1-00516S05_C01

power; 120V AC /60 Hz
Full Spectrum
75T | | FCQI5 20p_PK
70T
65T
£ 60T
> 1
3
g
c 551
© 4
e
~ £ ¥8.206125000 GHz
50.091 dBuV/m
45_|._V
407T18.206125000 GHz
45,176 dBuV/m
35+ t t t t t t t t t t t t t t } i
18 19 20 21 22 23 24 25 26 26.5
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23-1-0051601T007a-A1-C02

9.01_BE_ZigBee_low

Common Information

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

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

Antenna polarisation: horizontal/vertical

Operating Mode: ZigBee_TX_ch11

Operator: KTe

Comment: Channel no. low

Comment2: Humidity: 60% rH; Temperature: 20 °C

EUT Setup: 01

Verdict: Passed

EUT Information
PMT Sample Nr: 23-1-0051601S05_C01
Power Supply: 120 V AC /60 Hz

Full Spectrum

1101 ISM_2.4GH3
1 2,403960000 GHz
100 97,447 dBpvim
90+ Vv
1 2,403980000 GHz
90,024 dBuV/m
80t
£ {ccis 209 Pk
S ol 2,399960000 GHz
a 53,446 dBuV/m
£ T
T 60T
]
- - ‘7
501
t 4
40t
1 2,400000000 GHz
43,939 dBuV/m
30+
20 — : : : — : — |
2390 2392 2394 2396 2398 2400 2402 2404

Frequency in MHz

TR23-1-0051601T007a_A1-C02 85/86



Common Information

Test Description:
Test Site:
Test Standard:

Antenna polarisation:

Operating Mode:
Operator:
Comment:

EUT Setup:
Verdict:

EUT Information

23-1-0051601T007a-A1-C02

9.02_BE_ZigBee_high

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

FCC 15.247&15.209 Intentional Radiator / RSS-Gen, Issue 5
horizontal/vertical

ZigBee_TX_ch26

Kte

Channel no. high
Humidity: 60% rH; Temperature: 20 °C

Passed

PMT Sample Nr: 23-1-0051601S05_C01
Power Supply: 120 V AC /60 Hz
Full Spectrum
1107
Y/ 2,479900000-GH
1 v , z
106,392 dBuV/m
100T
T 2,479800000 GHz
90t 103,418 dBuv/n
£ 80T
é 1 ECC15 209 PK
m
= 70T
e T *
[¢]
-
60T
50T
40T
30 : : : : : : R : |
2475 2476 2478 2480 2482 2484 2486
Frequency in MHz
Final_Result
Frequency MaxPeak | Average Limit Margi | Meas.Time | Bandwidt | Heigh | Pol | Azimut | Elevatio
(MHz) (dBuVim) | (dBuV/im) | (dBuVim) n (ms) h t h n
2483.500000 51.10 54.00 2.90 100.0 | 1000.000 | 155.0 | V 168.0 90.0
2483.500000 56.89 7400 | 17.11 100.0 | 1000.000 | 155.0 | V 145.0 90.0
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