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1. Measurement diagrams
1.1. Conducted EMI measurements on AC-mains port according 15.207

Diagram 1.03_Ch18 RF215

Common Information

Test Description:

Test Site & Location:

Test Software:
Test Specification:
Operating Mode:
Measured on line:
Diagram details:

Environmental Conditions:

Conducted Voltage Measurement Class B
Conducted Emission, CETECOM GmbH Essen

R&S EMC32 v9.15
FCC 15.207 /RSS-Gen.

RF215, Channel 18, Powerlevel 21

N/L1

CETECOM"
L

Shows the peak values as a sum of measured ports in maxhold mode

Humidity: 40%rH; Temperature: 22°C

Operator: MBe
Full Spectrum
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150k 3004000 8001M 2M  3M 4M5M6 810 20M 30M
Frequency in Hz
Final_Result
Frequency QuasiPeak Average Limit
(MHz) (dBuv) (dBuv) (dBuv)
0.150000 34.30 56.00
0.150000 44.61 66.00
0.170469 12.43 54.94
0.170469 41.25 64.94
0.440469 31.77 47.05
0.440469 35.28 57.05
2.669219 25.58 46.00
2.669219 33.08 56.00
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1.2. Duty-Cycle
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Diagram 1: Duty-Cycle exemplary for 100ms period

Date: 27.FEB.2013 11:11:58

Diagram 2: Duty-Cycle exemplary for 10s period
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1.3. Radiated field strength measurements accord. §15.209&15.205
1.3.1. Magnetic field measurements f<30MHz

40
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18,695 dBuv/m
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Level in dBuV/m
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Frequency in Hz

Diagram 3: Channel 11 (2.01_MgF_RF215_Chll PWR21_laying)
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Diagram 4: Channel 11 (2.02_MgF_RF215 Chl11l PWR21 standing)
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Frequency in Hz

Diagram 5: Channel 18 (2.03_MgF_RF215 Ch18 PWR21_laying)

Only Worst-case orientation of EUT tested
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Diagram 6: Channel 26 (2.04_MgF_RF215_Ch26_PWR21_laying)

Only Worst-case orientation of EUT tested
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1.4. Field strength measurements 30MHz <f <1GHz
1.4.1. Channel 11

*
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Diagram 7: 3.13_RF215_Ch11l_PWR?21_laying_PoE
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Frequency in Hz

Diagram 8: 3.14 RF215 Chll PWR21 standing_PoE
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1.4.2. Channel 18
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Diagram 9: 3.15 RF215 Ch18 PWR21 laying_PoE
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Diagram 10: 3.16_RF215_Ch18_PWR21_standing_PoE
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1.4.3. Channel 26
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Frequency in Hz

Diagram 11: 3.17_RF215_Ch26_PWR21_laying_24DC

Level in dBuV/m

30M 50 60 80 100M 200 300 400 500 800 16

Frequency in Hz

Diagram 12: 3.18 RF215_Ch26_PWR21_standing_24DC
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1.5. Field strength measurements f < 18GHz

110 W
ISM-Lo ISM-High
100 2,404400000/G Hz
% 104,020 dByV/m
£ 80 L L L1 L] Fed1s 209_AK
g 710 ‘
kel
£ 60 : ;
g 1,375200000 GHz - oo R N NS S S E— - I - —— FOG15, 209 AV
8 50 40 231dBuV/V
- .
40 V
1,625200000 GHz 3
30 42,802 dBpV/m
20
16 26 3G 46 56 6 8 106 186
Frequency in Hz
Diagram 13: Channel 11 (4.01_RF215 Ch1l PWR_21 PoE)
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Diagram 14: Channel 18 (4.02_RF215_Ch18_PWR_21_PoE)
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Diagram 15: Channel 26 (4.03_RF215 Ch26 PWR_21 24V _DC)
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1.6. Field strength measurements 18GHz < f < 25GHz

MultiView Spectrum
Ref Level 75.00 dBpv//m RBW 1 MHz
Att 0dB @ SWT 100 ms @ VBW 3 MHz Mode Sweep
PA TDF
1 Frequency Sweep 'R
H1 74.000 dBpy/m M2[2]142.32 dBp¥/m
24.86350 GHz
M1[1] [51.50 dBu¥/m
70 dBpv/m 2744770 GHZ
65 dBpY/m
60 dBpY/m
55 dBpY/m
54,000 dBpv/m
M1
50 dBpY/m
45 aBptym
M2
40 dBpvim WWWWW
18.0 GHz 5000 pts 700.0 MHz 25.0 GHz
I ) i 05.03.2018
nstrument warming up... < Aborted m A 11:09:35

11:09:36 05.03.2018

Diagram 16: 4.10_RF215_Ch11l_PWR_21 PoE

MultiView --| Spectrum E]
Ref Level 75.00 dBpv//m ® RBW 1 MHz
@ Att 0dB @ SWT 100 ms ® VBW 3 MHz Mode Sweep
PA TDF
1 Frequency Sweep TPk Max ~2Rm Max
M2[2]-42.05 dBuv/m
24.61710 GHz
M1[1] [51.20 dBu¥/m
70 dBpv/m 4.58350 GHz
65 dBpv/m
60 dBpY/m
55 dBpY/m
54,000 dBpv/m
M1
S0 dBpv/m — I ke L A TR R
Al ko
w2
<0 o | WWWWWMW
18.0 GHz 5000 pts 700.0 MHz/ 25.0 GHz
| Avorted  UNNNNENAN W VT 00

11:15:03 05.03.2018

Diagram 17: 4.11_RF215_Ch18_PWR_21_PoE
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MultiView | Spectrum

Ref Level 75.00 dBuv/m ® RBW 1 MHz
& Att 0dB ® SWT 100 ms ® VBW 3 MHz Mode Sweep
PA TDF

1 Frequency Sweep

ZRm Max
M2[2]41.73 dBuv/m.
2462270 GHz
M1[1] |51.28 dBuV/m
24,57090 GHz
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Diagram 18: 4.12_RF215_Ch26_PWR_21 24V _DC
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1.7. Band-edge measurements
1.7.1. Channel 11 (left band edge)
1.7.1.1. Conducted 20dBc

Result

DUT Frequency | Result
(MHz)
2405000000 | PASS

Inband Peak

Frequency Level
(MHz) (dBm}
2405.157353 1.5
Measurements
Frequency Level | Margin | Limit Result
(MHz) (dBm) | (dB) | {(dBm}

2398.350000| 489 305 18.5| PASS
2398.400000| 491 30.6| 18.5[ PASS
2396.700000| -49.3 30.6| -18.5[ PASS
2355650000 -49.6 31.2| -18.5[ PASS
2313.200000] -49.7 31.2| -18.5[PASS
2386.050000 | -49.7 31.3| -18.5| PASS
2397.600000| -49.8 31.3| -18.5| PASS
2386.000000| -49.8 31.3| -18.5| PASS
2349.600000| -49.8 31.4| 18.5| PASS
2397.550000| 500 31.5| -18.5[ PASS
2310.200000] -50.0 3.6 18.5]PASS
2310.250000] -50.1 31.6| -18.5[PASS
2398.650000( -50.1 316 -18.5| PASS
2386.550000 | -50.1 316 -18.5| PASS
2398.600000| -50.1 31.7| -18.5| PASS

-20

-30

Level in dBm

-40

l,l 1
L - - ,
-50 :*{'M‘WW' i Wﬂ‘i"n{/ﬂm{lmmwp "I TETR T dikihhaiacaihid bt Ll

} } } I } } P

t t t t t t —

2310 2350 2400 2450 24835
Frequency in MHz

e Limit

Sum Level * Fail

Band Edge Connector 1_0

Diagram 19: Band-Edge low (Ch11=2405MHz)

1.7.1.2. Radiated
20dBc criterium -> pass (limit is red-line)

Radiated field strength at 2480MHz: -31dBm + 2dBi (Antenna gain) + 95.2dB|meas,d=3m = 66.2 dBuV/m @3m
field strength
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1.8. Channel 26 (right band edge)
1.8.1. Conducted 20dBc

Result
DUT Frequency | Result
{MHz)
2480.000000 [ PASS
Inband Peak
Frequency Level
(MHz] (dBm)
2479.865294 0.0
Measurements
Frequency Level | Margin | Limit | Result
{MHz) {dBm)} (dB} {dBm}
2483.711538 -48.2 28.2 -20.0 [PASS
2491.432692 -48.7 287 -20.0 | PASS
2492754808 -48.9 28.8 -20.0 |[PASS
2491.062500 -49.0 29.0 -20.0 |[PASS
2454.822115 -49.2 29.1 -20.0 [PASS
2489158654 -49.2 29.2 -20.0 [PASS
2492295962 -49.3 29.3 -20.0 [PASS
2450427885 -49.3 29.3 -20.0 |[PASS
2488.259615( -49.4 29.3 -20.0 |[PASS
2484769231 -49.5 29.4 -20.0 [PASS
2483.658654 -49.5 29.4 -20.0 [PASS
2490.745192 -49.5 29.4 -20.0 [PASS
2490.216346| 495 29.5 -20.0 | PASS
2489.526846| -49.6 29.6 -20.0 |[PASS
2489.740385( -49.7 29.6 -20.0 [PASS

Levelin dBm

2400

Limit

2420

Band Edge Connector 1_0

Diagram 20: Band-Edge high (Channel 26=2480MHz)

Sum Level

2440

2460

Freguency in MHz

w

Fail

1.8.2. Radiated accord. §15.209 & 15.205

CETECOM

Radiated field-strength at 2483.5MHz: approx.: -45 dBm + 95.2dB|meas a=3m*+2dBi (antenna gain)= 52.2 dBuV/m

Peak

Peak Value < Average value of 54dBuV/m at 2483.5MHz -> Pass

CETECOM_TR17_1_0264601T03a Al
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1.9. Conducted RF-measurements on antenna port

1.10. Conducted RF-power
1.10.1. Channel 11

Peak Power

Level in dBm
w
o

Time in s

Connector 1 X Peak Connector1

Diagram 21: Channel 11
1.10.2. Channel 12

Peak Power

Levelin dBm
w
o

Time in s

Connector 1 X Peak Connector1

Diagram 22: Channel 12
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1.10.3. Channel 18

Peak Power

45

40

Level in dBm
w
o

0 0,2 0,4 0.6 0.8 1 1,2 1.4 1,6 1.8 2
Time in s

Connector 1 X Peak Connector1

Diagram 23: Channel 18

1.10.4. Channel 26

Peak Power

45

40

Level in dBm
~
@

0 0.2 0.4 0,6 0.8 1 1,2 1,4 1,6 1.8 2
Time in s

Connector 1 X Peak Connector 1

Diagram 24: Channel 26
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1.11. 6-dB Bandwidth

6 dB Bandwidth

,Z e

-1

-151

-201

-301

-351

-401

_451 1.818 MHz

2400 2402 2404 2406 2408 2410

Levelin dBm
o
Q

Frequency in MHz

Diagram 25: Channel 11

6 dB Bandwidth

,Z S

1

-15¢

-2

-301

-351

-4

_451 1.818 MHz

2405 2406 2408 2410 2412 2414 2415

Levelin dBm
o
q

Frequency in MHz

Diagram 26: Channel 12
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6 dB Bandwidth

,Z .

-1

-15¢

-2

-301

-35¢

-40f

-4 57 1.818 MI'(Z
-5

2435 2436 2438 2440 2442 2444 2445

Levelin dBm
o
q

Frequency in MHz

Diagram 27: Channel 18

6 dB Bandwidth

| i)

-101

-15¢

2

-3

-351

-401

_451 1.818 MHz
-50f

2475 2476 2478 2480 2482 2484 2485

Level in dBm
N
q

Frequency in MHz

Diagram 28: Channel 26
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1.12. 99% Occupied Bandwidth
@ B

Fel 0 dBm ALL 5 dB SWT 5 ms 2.405256410 GH

=y 3]
Texp |2 [T1 0w
24.05 dBm
A/M 2.405069744 GHz

S|
H
!’a

Center 2.405 GHZ MHZ/ Span 10 MHZ

Date: 27.FEB.2018 10:52:38

Diagram 29: OBW 99% - Channel 11

® FBW 50 kKHz Marke 1
VBM 200 kiz 1.5 s

Rel 0 dBm ALL 5 dE FUT 3 me 2.410240385%

,4
s
EE
=
i
[F
:
o
@
£

center 2.41 GHz MHZ/ Span 10 MHz

Date: 13.JAN.Z2018& 12:35:00

Diagram 30: OBW 99% - Channel 12
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® FEW 50 kKHzZ Ma rke 1
WVBW 200 kiHz 2.3%

el 0 dBx ALL 5 dB SUT 3 ms 2.440240385 EH

i T

Center 2.44 GHz MHZ/ Span 10 MHz

Diagram 31: OBW 99% - channel 18

@ RBW 50 KHz Marke 1
VBW 200 kHz

Rel 0 dBm ALL 5 dB SWT % ms 2.480224359 GH

0 OBW |2.227564103 MHz

L =K v Temxp |2 [T1

B Ry,

e ]
ot o

ok R

Center 2.48 SH2 MHzZ/ Span 10 MHz

Date: 15.JAN.2018 12:45:1¢

Diagram 32: OBW 99% - channel 26
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1.13. Power Spectral Density

Power Spectral D ensity

10

Levelin dBm
&

2402,5 2403 2404

Limit Sum Level & PSD

2405
Frequency in MHz

2406

Diagram 33: Power Spectrum density (channel 11)

Power Spectral D ensity

10

2407

2407,5

Level in dBm

2407.,5 2408 2409

Limit Sum Level @  PSD

2410
Frequency in MHz

2411

Diagram 34: Power Spectrum density (channel 12)
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Power Spectral D ensity

10

(Y
2 O el
Mol

I | ‘
25l ol u‘}

Level in dBm
&
=3

24375 2438 2439 2440 2441 2442 24425
Frequency in MHz

Limit SumLevel @  PSD

Diagram 35: Power Spectrum density (channel 18)

Power Spectral D ensity

10

Level in dBm
&
o

2477,5 2478 2479 2480 2481 2482 2482,5
Frequency in MHz

Limit Sum Level & PSD

Diagram 36: Power Spectrum density (channel 26)
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1.14. 20dBc Emissions

Spurious

\Y4
2,404337662 GHz
ol 5,810 dBm

20dBc

Level indBm

50k 4,808995667 GHz
] -55,883 dBm

864,90000Q|MHz

4 6 8 10 12 14 16 18

Frequency

20dBc —— Sum Level x Critical X Final Critical

Diagram 37: Channel 11
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Spurious

Y
2,409217532 GH z
5,733 dBm

20dBc

CETECOM

Levelin dBm

95,250000 MHz
-53,004 dBm

4,819032333 GH z
-56,834 dBm

30M 5060 s8aoomMm 200 30040600 s8oacG 2G 3G 4G5G6 810G 18G
Frequency
20dBc Sum Level = Critic al = Final Critical
Diagram 38: Channel 12
Spurious
10
s XY
2,439581169 GH z
5,399 dBm
o
-5
-1
20dBc
4,880757833 GH8,820500000 GH z
-58,843 dBm -59,060 dBm
a 6 8 10 12 14 16 18
Frequency
20dBc ——— Sum Level = Critic al
> Final Critic al L 2 Fail <& Pass

Diagram 39: Channel 18
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Spurious

5

0o

5

-10

20dBc
2,479704545 GHz
4,453 dBm
£
[a)
k=]
£
°©
>
[}
—
166,250000 (MHz
0,03 2 4 6 8 10 12 14 16 18
Frequency in GHz
20dBc —— Sum Level x Critical X Final Critical * Fail L 4 Pass

Diagram 40: Channel 26
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