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1. Conducted EMI measurements on AC-mains port according 15.207, class
B

Diagram 1.01_Ch18 RFR2

Common Information

Test Description: Conducted Voltage Measurement Class B

Test Site & Location: Conducted Emission, CETECOM GmbH Essen

Test Software: R&S EMC32 v9.15

Test Specification: FCC 15.207 /RSS-Gen.

Operating Mode: RFR2, Channel 18, Antenne 1 active, Powerlevel 15

Measured on line: N/L1

Diagram details: Shows the peak values as a sum of measured ports in maxhold mode
Environmental Conditions: Humidity: 40%rH; Temperature: 22°C

Operator: MBe

Full Spectrum

60_\ Class B Voltage QP

Level in dBuV
(63}
*

40t
3 4
301 »
201
10t
0 } } } —+—+— } } } } —+—+— } } |
150k 300400600 8001M 2M 3M 4M5M6 8 10M 20M 30M

Frequency in Hz

Final_Result
Frequency QuasiP | Averag Limit
(MHz) eak e (dBpv)
(dBuv) | (dBuv)
0.150000 35.04 56.00
0.150000 45.30 66.00
0.166563 12.66 55.13
0.166563 41.49 65.13
0.440469 31.27 47.05
0.440469 35.26 57.05
1.939844 17.66 46.00
1.939844 29.52 56.00
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Diagram 1.02_Ch18 RFR2

Common Information

Test Description: Conducted Voltage Measurement Class B

Test Site & Location: Conducted Emission, CETECOM GmbH Essen

Test Software: R&S EMC32 v9.15

Test Specification: FCC 15.207 /RSS-Gen.

Operating Mode: RFR2, Channel 18, Antenna 2 active, Powerlevel 15

Measured on line: N/L1

Diagram details: Shows the peak values as a sum of measured ports in maxhold mode
Environmental Conditions: Humidity: 40%rH; Temperature: 22°C

Operator: MBe

Full Spectrum

Class B Voltage QP

Level in dBuV
(63}
: g ﬁg
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Frequency in Hz
Final_Result
Frequency QuasiP | CAvera Limit
(MHz) eak ge (dBpv)
(dBuv) | (dBuv)
0.150000 44.74 66.00
0.150000 34.18 56.00
0.158750 42.56 65.53
0.158750 15.11 55.53
0.240781 34.81 62.07
0.240781 22.49 52.07
1.234531 33.29 56.00
1.234531 27.82 46.00
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2. Radiated field strength measurements accord. 815.209&15.205

2.1. Magnetic field measurements f<30MHz
2.1.1. Channel 11
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Diagram 1: Channel 11 (2.05_MgF_RFR2_Chl11l PWR15 ant0_laying)
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Diagram 2: Channel 11 (2.06_MgF_RFR2_Ch11_PWR15_ant0_standing)
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60
&
FCC15209 Magnetic Field
12,990000 MHz
£ ¥ ¥ 15,667 dgyvim
>
3
[}
v
£
g
[}
<420
-40
% 20 30 50 100k 200 300 500 i M3 5M 10M 0 3M

Frequency in Hz

Diagram 3: Channel 11 (2.11_MgF_RFR2_Chll PWR15 antl_laying PoE120VAC)
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Diagram 4: Channel 11 (2.12_MgF_RFR2_Ch11_PWR15_antl_standing_PoE120VAC)
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2.1.2. Channel 18

FCC15.209 Magnetic_Field
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Diagram 5: Channel 18 (2.07_MgF_RFR2_Ch18 PWR15 antl_standing)
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Diagram 6: Channel 18 (2.08_MgF_RFR2_Ch18_PWR15_antl_laying)
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Diagram 7: Channel 18 (2.13_MgF_RFR2_Ch18 PWR15 ant0_standing_PoE120VAC)
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Diagram 8: Channel 18 (2.14_MgF_RFR2_Ch18_PWR15_ant0_laying_PoE120VAC)
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2.1.3. Channel 26

FCC15.209 Magnetic_Field
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Diagram 9: Channel 26 (2.09_MgF_RFR2_Ch26_PWR15_antl_laying_24V_DC)

FCC15.209 Magnetic_Field

13233000 MHz T/
20 20,511 dBuV/m

444,000 kHz
-17,338 dBV/m

Level in dBuV/m
o

10 17,240 kHz
-20,173dBuvim v

20 v

9%k 20 30 50 100k 200 300 500 M M 3M 5M 10M 20 30M

Frequency in Hz

Diagram 10: Channel 26 (2.10_MgF_RFR2_Ch26_PWR15_antl_standing_24V_DC)
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Diagram 11: Channel 26 (2.15_MgF_RFR2_Ch26_PWR15_ant0_laying_24VDC)
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Diagram 12: Channel 26 (2.16_MgF_RFR2_Ch26_PWR15_ant0_standing_24VDC)
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2.2. Field strength measurements 30MHz <f <1GHz

2.2.1. Channel 11 (antenna 1 active)
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Diagram 13: Channel 11 (3.03_RFR2_Ch11 _PWR15_antl_laying_PoE120VAC)
60
5 FCC15.209
50
45
o
40
£ ¢
% 35
i)
T 3
£
T x5
]
-
0
15
10
5
)
30M 50 60 80 100M 200 300 400 500 800 16

Diagram 14: Channel 11 (3.06_RFR2_Ch11 PWR15_antl_standing_PoE120VAC)
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2.2.2. Channel 18 (antenna 1 active)
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Diagram 15: Channel 18 (3.02_RFR2_Ch18 PWR15_antl_laying)
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Diagram 16: Channel 18 (3.05_RFR2_Ch18 PWR15 antl standing_PoE)
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2.2.3. Channel 26 (antenna 1 active))
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Diagram 17: Channel 26 (3.01_RFR2_Ch26_PWR15_antl_laying)
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Diagram 18: Channel 26 (3.04_RFR2_Ch26_PWR15_ant1_standing_24DC)
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2.2.4. Channel 11 (antenna 0 active)
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Diagram 19: (3.09_RFR2_Ch1l PWR15_ant0_laying_PoE)
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Diagram 20: (3.12_RFR2_Ch11 _PWR15_ant0_standing_PoE)
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2.2.5. Channel 18 (antenna 0 active)
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Diagram 21: Channel 18 (3.08_RFR2_Ch18 PWR15_ant0_laying_PoE)
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Diagram 22: (3.11_RFR2_Ch18 PWR15_ant0_standing_PoE)
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2.2.6. Channel 26 (antenna 0 active))
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Diagram 23: (3.07_RFR2_Ch26_PWR15_ant0_laying_24DC)
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Diagram 24: (3.10_RFR2_Ch26_PWR15_ant0_standing_24DC)
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2.3. Field strength measurements f < 18GHz
2.3.1. Channel 11
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Diagram 25: Channel 11 (4.04_RFR2_Ch11 PWR_15_antl_ 24V _DC)
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Diagram 26: Channel 11 (4.07_RFR2_Ch11 PWR_15 ant0_24V_DC)
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2.3.2. Channel 18
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Diagram 27: Channel 18 (4.05_RFR2_Ch18 PWR_15_antl_PoE)
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Diagram 28: Channel 18 (4.08_RFR2_Ch18 PWR_15 ant0_PoE)
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2.3.3. Channel 26
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Diagram 29:

Channel 26 (4.06_RFR2_Ch26_PWR_15_antl_PoE)
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Diagram 30: Channel 26 (4.09_ RFR2_Ch26 PWR_15 ant0_PoE)
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2.4. Field strength measurements above 18GHz
2.4.1. Channel 11

Multiview | Spectrum E]

Ref Level 75.00 dBpv/m @ RBW 1 MHz
- ALt OdB ® SWT 100 ms ® VBW 3 MHz Mode Sweep

T Frequency SWeep TPk Max - 2Rm Max
M2[2]-{41.81 dBpV /m

24.84950 GHz

M1[1] |50.81 dBpV/m

70 dBpY 4. 47430 GHZ
65 dBpv
60 dBpY,
55 dBpv

54.000 dBpv/m
M1

50 dep,
Mz
40 depv. e me
Lok Lok
A g Mo
18.0 GHz 5000 pts 700.0 MHZz 25.0 GH=z
il Aborted  MENNNNNER wa 05.03.2018

11:48:45 05.03.2018

Diagram 31: 4.13_RFR2_Ch11_PWR_15 antl_24V_DC
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Diagram 32: 4.16_RFR2_Ch11_PWR_15_ant0_24V_DC
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2.4.2. Channel 18
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Diagram 33: 4.14_RFR2_Ch18_PWR_15_antl_PoE
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Diagram 34: 4.17_RFR2_Ch18_PWR_15_ant0_PoE

CETECOM_TR17_1_0264601T03b_Al



CETECOM™
Lo

Annex 1 to Test Report 17-1-0264601T03b, Page 22 of 39

2.4.3. Channel 26

Multiview = | Spectrum 1
Ref Level 75.00 dBpv/m ® RBW 1 MH=z
- ALL 0dB ® SWT 100 ms ® VBW 3 MHz Mode Sweep

PA TDF
1 Frequency Sweep

M2[2]]41.96 dBuv/m
24.68710 GH=z
M1[1] [51.11 dBuV/m

4 93A490 GHZ

70 dBpv

65 dBpY,

&0 dBpy

55 dBpY,

54,000 dBpv/m

M1

50 dBpY,

Mz

40 dBpy WMMMMM
e b mmmﬂwmw*m
gttt

Lol
*WMF“ ¥
5000 pts 700.0 MHz 25.0 GHz

! T Aves | WMRRNAN @ U

18.0 GHz

11:26:55 05.03.2018

Diagram 35: 4.15_RFR2_Ch26_PWR_15_antl_PoE

Multiview 5| Spectrum
Ref Level 75.00 dBpv//m & RBW 1 MHz
- ALt 0dB ® SWT 100 ms ® VBW 3 MHz Mode Sweep
PA TDFE
1 Frequency Sweep Vax
M2[2]]41.75 dBuv/m
2497550 GHz
M1[1] |51.49 dBpV/m
70 dBpY, 4. 43650 GHZ
&5 dBpv
60 dBpY,
ES dBpv
54.000 dBpv/m
M1
o o N
[k
40 dBpv. ‘WW#MMMM
18.0 GHz 5000 pts 700.0 MH= 25.0 GHz
| [ Aomed | WNARRNARR W Ooooo0Te

11:35:31 05.03.2018

Diagram 36: 4.18_RFR2_Ch26_PWR_15_ant0_PoE
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3. Band-edge measurements

3.1. Channel 11 (left band edge)
3.1.1. Conducted 20dBc

Result

DUT Frequency | Result
{MHz}
2405.000000 ) PASS

Inband Peak

Frequency Lewel

(MHz) {dBm}

2405.1082335 6.1
Measurements

Frequency Lewel | Margin | Limit | Result

(MHz] {dBm} [ (dB} | (dBm]

2390 950000 -329 131 -13.9 [ PASS
2399900000 -34.3 204| -133|PASS
2393850000 -348 210| -13.39|PASS
2390 200000 -349 20| -139]|PASS
2399800000 -35.0 21.1 -13.9 [ PASS
2399150000 -35.0 211 -13.9 [ PASS
2398 950000 -35.5 26| -139]|PASS
2398150000 -33.7 218| -133|PASS
2393 300000 -35.8 218| -1339|PASS
2398 500000 -359 220| 139|PASS
2399350000 -36.0 222| -133|PASS
2399 250000 -36.1 222| -139|PASS
2395 100000 -36.2 223 -139|PASS
2398 200000 -36.3 224| -139|PASS
2398 000000)  -36.3 225| -1339|PASS

a0} ‘I l
-BD:WH# ”MW

Lavel in dBm

2310 2350 2400 2450 24535
Frequency in MHz

Limit £ Fa

Sum Level

Diagram 37: Channel 26 — Band —Edge low (Ch11=2405MHz)

3.1.2. Radiated

20dBc criterium -> pass (limit is red-line)
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3.2. Channel 26 (right band edge)
3.2.1. Conducted 20dBc

Result

DUT Frequency | Result
{MEz])
2480000000 | PASS

Inband Peak
Frequency Lewved

{MHz) (0Bm)
2480.552541 5.0

Measurements
Frequency Level | Margin | Limit | Result
[MHz) (gBm) | (dB)] | (dBm)
2483 533077 -31.4 154 -15.0] PASS
2483870132 -31.4 165 -15.0]|Pass
2483817308 -a41.T 16.8 -15.0 | PASS
2484 134615 -32.1 171 -15.0 | PASS
2483 975562 -32.1 171 -15.0] PASS
2483 . TE4423 -32.2 17.2 -15.0] PASS
2484081731 -32.2 173 -15.0]|Pass
2484 026845 -d2.4 17.5 -15.0| PASS
2485711538 -32.8 17.8 -15.0 | PASS
2484 187500 -33.5 18.5 -15.0] PASS
2484 240385| -33.8 185 -15.0]|Pass
2483658854 | -35.1 20| -15.0[PASS
2484 233263 -a5.1 201 -15.0| PASS
2484 537885 -35.2 20.3 -15.0] PASS
2484 SBOTES -35.5 20.5 -15.0] PASS

o il
T !

Laval In dBm

20t 1 !" EE
i)

T !
o it

- SR TN S 'I"fmwﬂ_“
2400 I ZiIED I 2-1:41] I 24-:5{: I ZiIED I 25{‘3‘]

Frequency In MHZ

Limit X Fail

Diagram 38: Channel 26 — Band —Edge high (Ch26=2480MHz)

Bum Leved
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3.2.2. Radiated accord. §15.209 & 15.205

110
100 2,480500000 GHz
90,263 dBuV/m
v
90 v
2,480100000 GHz
£ g 86,869 dByV/m
2 FCC15_ 209 PK
Q 20 2,483500000 GHz
£ 61,089 dBpuV/m
© X
o 60 /
-
4
50 2,483500000 GHz
52,252 dBuV/m
40
ISM_2.4GH
30 + +

2470 2472 2474 2476 2478 2480 2482 2484 2486 2488

Frequency in MHz

Diagram 39: Antenna 1 (test performed with power level = 27)

= pass
110
100 2,480500000 GHz
90,889 dBuV/m
v

90 v

80 2,480200000 GHz
E 87,510 dBpV/m
= FCC15 209 PK
o
T 70 2,483500000 GHz
£ 61,305 dBpV/m
[
> A74
S 60

2,483500000 GHz
50 52,730 dBpv/m
40
ISM_2.4GH
30 =
2470 2472 2474 2476 2478 2480 2482 2484 2486 2488

Frequency in MHz
Diagram 40: Antenna 2 (test performed with power level = 27)

= pass
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4. Conducted RF-measurements on antenna port
4.1. Duty-Cycle of EUT

<§g> FEW 3 MHZ

VEBW 10 MHz

Refl Q0 dBm ALL 2% 4B SWT 100 m=
a
=
F-20
L,
-5
-6
Center 4 = 10 =,

Date: 27.FEB.2018& 10:40:30

Diagram 41: check of duty-cycle on channel 26 (100ms period)

@ BB 3 MHZ

VW 10 MEz

Ref 0 dBm ALL 25 4B SWT 10 =
]
e
L,
-5
F-¢
Center 4 = 1

Date: 27.FEB.2018 10:42:05

Diagram 42: check of duty-cycle on channel 26 (long 10s period)
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4.2. Conducted RF-power (Peak)
4.2.1. Channel 11 (Port0)

Peak Power

28
26
2
2
20
5
6
u
2
1
8
H
L e
g a
S
o
-2
-4
-6
-8
-10
-12: +
-14:
-16-
-18:
0 02 04 06 08 1 12 14 16 18 2
Time in s
Connector1 X PeakC tor1 Connector2 +  PeakConnector2

Diagram 43: Channel 11 (Peak Power=6dBm)

4.2.2. Channel 11 (Portl)

Peak Power

30
28
26
24
22
2
18-
16
14
©
10-
8
E
g s 4
o
3
2
o
-2
-4
-6
-8
-10
-12-
-mw/MMA\/\MA/\\M/\/V\/VWVJJ\*/\—J\N\\/VVW
-16
18
o 02 0.4 0.6 0.8 1 12 14 16 18 2
Time in s
C torl X Peak Ci 1 Cor tor2 + Peak Ci 2

Diagram 44: Channel 11 ((Peak Power=5.8 dBm)
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4.2.3. Channel 12 (Port0)

Peak Power
30
25
20
15

10

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 Connector 2 + Peak Connector 2

Diagram 45: Channel 12 (5.8dBm)

4.2.4. Channel 12 (Portl)

Peak Power
30
25
20
15

10

Levelin dBm
o

MMWW\/\N/\/\/W

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 Connector 2 + Peak Connector 2

Diagram 46: Channel 12 (6.6 dBm)
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4.2.5. Channel 18 (Port0)

Peak Power
30
25
20
15

10

Level in dBm
@

i
-15§
0 0,2 0,4 0.6 0,8 1 1.2 1.4 1.6 1.8 2
Time in s
Connectorl X Peak Connector 1 Connector2  + Peak Connector 2

Diagram 47: Channel 18 (6.1dBm)

4.2.6. Channel 18 (Portl)

Peak Power
30
25
20
15

10

Level in dBm
o

0 0,2 0.4 0.6 0.8 1 1,2 1.4 1,6 1.8 2
Time in s
Connectorl X Peak Connector 1 Connector2  + Peak Connector 2

Diagram 48: Channel 18 (6.8dBm)
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4.2.7. Channel 26 (Port0)

Peak Power
30
25
20
15

10

Level in dBm
@

<5
-151
0 0,2 0,4 0.6 0,8 1 1.2 1.4 1.6 1.8 2
Time in s
Connectorl X Peak Connector 1 Connector2  + Peak Connector 2

Diagram 49: Channel 26 (peak power =6.5dBm)

4.2.8. Channel 26 (Portl)

Peak Power

LevelindBm

—14\WWV\/WM/MLN\/\NWNMMJ’L

o 0,2 0,4 0.6 0,8 1 12 14 16 18 2
Time in s

Connector1 X Peak Connector 1 Connector 2 + Peak Connector 2

Diagram 50: Channel 26 (Peak power=4.3dBm)
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4.3. 6-dB Bandwidth

4.3.1. 6-dB Bandwidth Ch11 —fehlt

6 dB Bandwidth

14
-16
-18-
-20:
-22
-24:
-26:
-28:
-30:
-32
s 1753MHz
-36:
-38:

2400 2402 2404 2406 2408 2410

BB ® o s vwonN > o o B

LevelindBm

Frequency in MHz

Diagram 51: Channel 11

6 dB Bandwidth

10
5
i m
5
1
154
£
@
Sl
s 2
T
3
g
254
3
-354
a0l 1.753 MHz
454
2405 2406 2408 2410 2412 2414 2415

Frequency in MHz

Diagram 52: Channel 12
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6 dB Bandwidth

o f8

Levelin dBm
o

1.753 MI—{Z

2435 2436 2438 2440 2442 2444 2445
Frequency in MHz

Diagram 53: Channel 18

6 dB Bandwidth

10
5
O m
5
-1
157
£
o
]
£ -20f
©
3
3
-251
-301
-351
-4 1.753 MHz
-451
2475 2476 2478 2480 2482 2484 2485

Frequency in MHz

Diagram 54: Channel 26
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4.4. 99% Occupied Bandwidth

VBW 200 kHz

Ref O dBm ALL 5 dB SWT 5 ms

S|
H
EH
T
A

TN

Center 2.405 GHz MHZ/ Span 10 MHZ

Date: 2Z7.FEB.Z0LE  10:18:00

Diagram 55: OBW 99% - channel 11, Port 1

® oW 50 Kz Marker 1 [T1 ]
VBW 200 kHz 3 dprm

Rel 0 dBm ALL 5 dBE FWT 3 me

=y -

GBrm
{Lk\\ Temm |2 17 —
GBm
2,

r
F-20

Jivik M
T ay

center 2.41 GHz MHZ Span 10 MHz

Date: 18.JAN.2Z018 12:04:52

Diagram 56: OBW 99% - channel 12, Port 1
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® KEW 50 kHz Markes 1 [TL ]
WVBW 200 kiHz .06 dEm

Rel 0 dBm ALL 5 dE FUT 3 me

.-
F
il
T
A
o

Date: 13.JAN.2018 11:53:14

Diagram 57: OBW 99% - channel 18, Port 1

® RBW 30 KHz
VB 200 kHz

Ref 0 dBm ALl 5 dB SWT 3 ms

0

- v
[vIEy] /{/‘/\m\
F-20

center .48 GHz MH7 / Span 10 MHZ

Date: 13.JAN.Z018  12:12:12

Diagram 58: OBW 99% - channel 26, Portl
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® KEW S50 KHzZ
VBW 200 kiHz

Rel 0 dBm ALL 5 dE FUT 3 me

A

G
u
EE
T
A

Ak A
|

center 2.48 GHz MHZ/ Span 10 MHz

Date: 13.JAN.2018 12:26:32

Diagram 59: OBW 99% - Channel 26, Port 2
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4.5. Power Spectral Density

4.5.1. Channel 11 (Port0+1)

Power Spectral D ensity

-20;

-25

Level in dBm

-30;

-35

-40

-a5.

-50;

-55,

24025 2403 2404 2405 2406
Frequency in MH z

2407

2407,5

Limit > PSD SumLevel

Diagram 60: Power Spectrum density (channel 11)

4.5.2. Channel 12 (Port0+1)

Power Spectral D ensity

10

-20 LLAS y
o N
-25 Wl i

-30 1

LevelindBm

-35
-40; J’ | (!
-ast i

-50; .

-55,
[

-65;

2407,5 2408 2409 2410 2411

Frequency in MHz

Connector1 Connector 2 SumLevel

Diagram 61: Power Spectrum density (channel 12)
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4.5.3. Channel 18 (Port0+1)

Power Spectral D ensity

10

{
*ﬂm‘u e ff‘ "

TR 1
a1 TR N
201 I M”‘Hl | [ ‘ ml”'h '

Level in dBm

V { |

f | | {
s ,1‘ ‘IM’ wm - “\l’ ﬂk‘ AN\M’ lﬂ"'}
-a0f M ;“ ] “ M | ml'

24375 2438 2439 2440 2441 2442 24425
Frequency in MHz

Connector 1 Connector 2 Sum Level Limit L 4 PSD

Diagram 62: Power Spectrum density (channel 18)

4.5.4. Channel 26 (Port0+1)

Power Spectral D ensity

10

15] “' ”h N Mr“ ,r il Wl M N
-20f J 'M M 1 ! ‘ } ' m
M | | W

T “’“W | | ““N M'mn\
. P | “ln

Levelin dBm
o
q

2477,5 2478 2479 2480 2481 2482 24825

Frequency in MHz

Connector 1 Limit ¢ Psp

Connector 2

Sum Level

Diagram 63: Power Spectrum density (channel 26)
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4.6. 20dBc Emissions (conducted)

Spurious

2odiBc

Levelin dBm

96,300000 MHZz
48,456 dBm

o

30M 5060 8aoomMm 200 30040600 s8o0aA G 2G 3G 4aG5G6 810G 118G
Frequency

20dBc Sum Level > Critic al >< Final Critical

Diagram 64: 20dBc emissions on channel 12

Spurious

1 59

1 0+ 2,4395|8
T 10.914

-5
20dBCc

Levelin dBm

-sor -

3IomM 5060 s8aaoomM 200 30040600 soa G 2G 3G 4aG5G6 810G 118G
Frequency

2o0dBc Sum Level > Critical
> Final Critical > Fail <> Pass

Diagram 65: 20dBc emissions on channel 18
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Spurious

15

10 v
2,4797/0a545 GH z

= 10,260 dBmM

o

odBc

=
=
=
=
=)
>
)
30M 5060 8@OOM 200 30040600 8OAG 2G 3G 4aG5G6 810G 18G
Freauency
2o0dBc Sum Level > Critical
> Final Critical > Fail <> Pass

Diagram 66: 20dBc emissions on channel 26
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