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1. Radiated field strength measurements accord. §15.209&15.205

1.1. Magnetic field measurements f<30MHz
1.1.1. Channel 11
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Diagram 1: Channel 11 (2.05_MgF_Ch11_PWRO0_laying)
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Diagram 2: Channel 11 (2.06_MgF_Ch11_PWRO0 _standing)
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1.1.2. Channel 18
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Diagram 3: Channel 18 (2.07_MgF_Ch18 PWRO0_ standing)
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Diagram 4: Channel 18 (2.08_MgF_Ch18 PWRO0_ laying)
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1.1.3. Channel 26

60T
ECC15.209 Magnetic Field
8,502000 MHz
10,223 dBpV/m
£ v
= ] 630,000 kHz
g 44,503 dBpV/m
g 0T
— v
s 1
5 _10.-
= 77117,080 kHz
20125.571 dBuV/m
1 v
-30t
-40t
50t
9k 20 30 50 100k 200300 500 1M 2M 3M 5M 10M 20 30M

Frequency in Hz

Diagram 5: Channel 26 (2.09_MgF_Ch26_ laying)
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Diagram 6: Channel 26 (2.10_MgF_Ch26_ standing)
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1.2. Field strength measurements 30MHz <f <1GHz
1.2.1. Channel 11

Full Spectrum
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Diagram 7: Channel 11 (3.03_Ch11_PWRO0_laying)
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Diagram 8: Channel 11 (3.06_Ch11_PWRO0_standing)
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1.2.2. Channel 18

Full Spectrum
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Diagram 9: Channel 18 (3.02_Ch18 PWRO_laying)
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Diagram 10: Channel 18 (3.05_Ch18_PWRO0_standing)
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1.2.3. Channel 26

Full Spectrum
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Diagram 11: Channel 26 (3.01_Ch26_laying)

Full Spectrum

551 FCC15:109-QP-Class B

451 I 812,680000 MHz
T 39,031 dBygym
v

32,240000 MHz

129,285 dBuV/m

301V ’
101,280000 MHz

23,133 dBpV/m
v

Level in dBuV/m

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

Diagram 12: Channel 26 (3.04_Ch26_standing)
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1.3. Field strength measurements f < 18GHz

1.3.1. Channel 11
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Diagram 13: Channel 11 (4.04_Ch11l_PWRO0)

1.3.2. Channel 18
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Diagram 14: Channel 18 (4.05_Ch18 PWRO0)
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1.3.3. Channel 26
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Diagram 15: Channel 26 (4.06_Ch26)
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1.4. Field strength measurements above 18GHz
1.4.1. Channel 11
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Diagram 16: Ch1l

1.4.2. Channel 18
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Diagram 17: Ch18
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1.4.3. Channel 26

70 depy

MultiView -| Spectrum

Ref Level 75.00 dBpv
® Att

PA TOF
1 Frequency Sweep

® RBW 1 MHz
0dB ® SWT 100 ms ® VBW 3 MHz

Mode Auto Sweep

M2[1] 49.95 dBpv
24.75840 GHz

85 depy

60 depy

18:36:57 21.06.2018

Diagram 18: Ch26
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2. Band-edge measurements

2.1. Channel 11 (left band edge)
2.1.1. Conducted 20dBc

Result
DUT Frequency Result
(MHz)
2405.000000 | PASS
Inband Peak
Frequency Level
(MHz) (dBm)
2404.715294 2.0

Measurements
Frequency Level | Margin Limit Result
(MHz) (dBm) (dB) (dBm)
2399.950000 -38.8 20.8 -18.0 | PASS
2399.900000 -40.0 21.9 -18.0 | PASS
2399.850000 -41.1 23.0 -18.0 | PASS
2399.800000 -41.2 23.1 -18.0 | PASS
2398.950000 -42.0 23.9 -18.0 | PASS
2399.150000 -42.0 24.0 -18.0 | PASS
2399.100000 -42.3 24.3 -18.0 | PASS
2399.750000 -42.5 24.5 -18.0 | PASS
2398.850000 -42.7 24.7 -18.0 | PASS
2399.200000 -42.7 24.7 -18.0 | PASS
2399.000000 -42.8 24.8 -18.0 | PASS
2398.900000 -43.0 25.0 -18.0 | PASS
2399.250000 -43.3 25.3 -18.0 | PASS
2398.800000 -43.4 254 -18.0 | PASS
2399.300000 -43.7 25.6 -18.0 | PASS

Level in dBm

CETECOM

Diagram 19: Channel 11 — Band —Edge low (Ch11=2405MHz)

2.1.2. Radiated

—— Sum Level

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

Result
DUT Frequency Result
(MHz)
2480.000000 | PASS
Inband Peak
Frequency Level
(MHz) (dBm)
2479.816176 -3.4
Measurements
Frequency Level | Margin Limit Result
(MHz) (dBm) (dB) (dBm)
2371.750000 -58.8 35.4 -23.4 | PASS
2377.100000 -59.2 35.7 -23.4 | PASS
2384.900000 -59.2 35.8 -23.4 | PASS
2395.050000 -59.3 35.8 -23.4 | PASS
2362.650000 -59.3 35.9 -23.4 | PASS
2395.100000 -59.4 36.0 -23.4 | PASS
2346.150000 -59.5 36.1 -23.4 | PASS
2377.150000 -59.6 36.1 -23.4 | PASS
2362.600000 -59.6 36.2 -23.4 | PASS
2343.200000 -59.7 36.2 -23.4 | PASS
2343.150000 -59.8 36.3 -23.4 | PASS
2359.100000 -59.9 36.4 -23.4 | PASS
2382.300000 -59.9 36.4 -23.4 | PASS
2323.900000 -59.9 36.4 -23.4 | PASS
2331.600000 -59.9 36.5 -23.4 | PASS

Level in dBm
@
=)

CETECOM

—— Sum Level

Frequency in MHz

X

2400

Fail

Diagram 20: Channel 26 — Band —Edge high (Ch26=2480MHz)
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2.2.2. Radiated accord. §15.209 & 15.205
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Diagram 21: Antenna 1 (test performed with PWR8)

= pass
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3. Conducted RF-measurements on antenna port
3.1. Duty-Cycle of EUT

MultiView -| Spectrum
Ref Level 20.00 dBm ® RBW 3 MHz
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Diagram 22: check of duty-cycle on channel 26 (100ms period)

Multiview -| Spectrum
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Diagram 23: check of duty-cycle on channel 26 (long 10s period)
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3.2. Conducted RF-power (Peak)
3.2.1. Channel 11

DUT Frequency Peak Power Limit Max Result
(MHz) (dBm) (dBm)
2405.000000 5.5 30.0 | PASS
50T
401
e 1
2 3071
e 1
E:
v 20T
-
101
4
r+—t——tttt
0 0,2 0,4 0,6 0,8 1 1,2 1,4 1,6 1,8 2
Time in s
Connector1 X Peak Connector 1
Diagram 24: Channel 11
3.2.2. Channel 12
DUT Frequency Peak Power Limit Max Result
(MHz) (dBm) (dBm)
2410.000000 5.5 30.0 | PASS
50T
401
c 1
2 301
£ 1
2
& 2071
10T
— ¢
0 } } } } } } } } } } } } } } } } } } } |
0 0,2 0,4 0,6 0,8 1 1,2 1,4 1,6 1,8 2
Time in s
Connector1 X Peak Connector1

Diagram 25: Channel 12
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3.2.3. Channel 18

DUT Frequency Peak Power Limit Max Result
(MHz) (dBm) (dBm)
2440.000000 5.4 30.0 | PASS

50T

401

30T

20T

Level in dBm

10t

Time in s

Connector1l X Peak Connector 1l

Diagram 26: Channel 18
3.2.4. Channel 26

DUT Frequency Peak Power Limit Max Result
(MHz) (dBm) (dBm)

2480.000000 0.1 30.0 | PASS

Level in dBm

Time in s

Connector1 X Peak Connector 1

Diagram 27: Channel 26, PWR8
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3.3. 6-dB Bandwidth
3.3.1. 6-dB Bandwidth Ch1l

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2405.000000 1.688312 0.500000 2404.155844 2405.844156
DUT Frequency Max Level Result
(MHz) (dBm)
2405.000000 2.4 | PASS
5-.
of SN
£
m
©
£
T
3
-
1.688 M l—i z
2400 2402 2404 2406 2408 2410

Frequency in MHz

Diagram 28: Channel 11

3.3.2. 6-dB Bandwidth Ch18

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2410.000000 1.688312 0.500000 2409.155844 2410.844156
DUT Frequency Max Level Result
(MHz) (dBm)
2410.000000 2.2 | PASS

Level in dBm

2406 2410 2414 2415

Frequency in MHz

2405

Diagram 29: Channel 18
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3.3.3. 6-dB Bandwidth Ch18

DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2440.000000 1.753247 0.500000 2439.155844 2440.909091
DUT Frequency Max Level Result
(MHz) (dBm)
2440.000000 2.0 | PASS
5_-
04 ///\’\N\
=
e}
©
£
o
>
()
-
1.753 M l—| pA
2435 2436 2438 2440 2442 2444 2445
Frequency in MHz
Diagram 30: Channel 18
3.3.4. 6-dB Bandwidth Ch26
DUT Frequency Bandwidth Limit Min Limit Max Band Edge Left Band Edge
(MHz) (MHz) (MHz) (MHz) (MHz) Right
(MHz)
2480.000000 1.753247 0.500000 2479.155844 2480.909091
DUT Frequency Max Level Result
(MHz) (dBm)
2480.000000 -3.2 | PASS
0_-
10] m
E .
Y
©
= T
T 30
()
- 4
-401
| 1.753 M |—| z
-501
2475 2476 2478 2480 2482 2484 2485
Frequency in MHz
Diagram 31: Channel 26
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3.4. 99% Occupied Bandwidth

MultivView - | Spectrum 1

Ref Level 20.00 dBm ® RBW 50 kHz
& ALt 20dB ® SWT S ms ® VBW 200 kHz Mode Auto Sweep
TDF

1T Occupied Bandwidth

M1[1] -1.27 dBm
2.40511000 GHz

A% / \ SNA
SV VoA )
VA RVAR S RVAR

VY v ! i

-60 di
-70 dBy
CF 2.405 GHz 1001 pts 1.0 MHz/ Span 10.0 MHz
2 Marker Table
Type | Ref | Tre | X-Value | ¥-Value | Function | Function Result

M1 1 2.40511 GHz -1.27 dBm occ Bw 2.369922073 MHz

T1 1 2.4038303 GHz -18.82 dBm Occ Bw Centroid 2.405015235 GHz

T2 1 2.4062002 GHz -18.40 dBrm Occ Bw Freq Offset 15,23461048 kHz

] [ ] Measuring... @USRREEED LXi 211"7532;';?’

17:39:57 21.06.2018

Diagram 32: OBW 99% - channel 11

MultiView --| Spectrum B

Ref Level 20.00 dBm ® RBW S0 kHz

& ALt 20dB ® SWT 5 ms ® ¥BW 200 kHz Mode Auto Sweep
TDF

T Occupied Bandwidth

2.41011000 GHz

M1

” [\

o /\/J,/‘W\ )
Bf\\ T2

-20 df

- A 7T
CZ’;\//“ [V VAT A

Y V \/

-60 di

-70d
CF 2.41 GHz 1001 pts 1.0 MHz/ Span 10.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value | Function Function Result |
M1 1 2.41011 GHz -1.27 dBm Occ Bw 2.378410887 MHz
T1 1 2.4088264 GHz -18.92 dBm Occ Bw Centroid 2.41001561 GHz
T2 1 2.4112048 GHz -18.24 dBm Occ Bw Freg Offset 15.609532844 kHz
] [ ] Measuring... EUARREERD L 21-1“75:';'2;:';3

17:44:59 21.06.2018

Diagram 33: OBW 99% - channel 12
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CETECOM

Mul w | Spectrum
Ref Level 20.00 dBm ® RBW 50 kHz
® Att 20dB ® SWT 5ms ® VBW 200 kHz Mode Auto Sweep
2.44011000 GHz
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V" LV
-60 d
-70 dBm
CF 2.44 GHz 1001 pts 1.0 MHz/ Span 10.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | Y-Value Function Function Result |
M1 1 2.44011 GHz -1.81 dBm Occ Bw 2.404328537 MHz
T1 1 2.43881 GHz -20.12 dBm Occ Bw Centrold 2.440012209 GHz
T2 1 2.4412144 GHz -18.80 dBm Occ Bw Freg Offset 12.209460334 kHz

i

T

17:47:31 21.06.2018

Diagram 34: OBW 99% - channel 18
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-60 demy/
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CF 2.48 GHz 1001 pts 1.0 MHz/ Span 10.0 MHz
2 Marker Table
Type | Ref | Trc | X-Value | ¥Y-value Function Function Result

M1 1 2.48011 GHz -6.84 dBm Occ Bw 2.468947756 MHz

T1 1 24787781 GHz -24.51 dBm Occ Bw Centroid 2.480012541 GHz

T2 1 2.481247 GHz -23.35 dBm Occ Bw Freq Offset 12.541202067 kHz

I

17:41:20 21.06.2018

Diagram 35: OBW 99% - channel 26

CETECOM_TR18_1_0002701T02_A1l

T

X 21.06.2018

RRRRRRE |} 17:41:19



CETECOM™
-

Annex 1 to Test Report 18-1-0002701T02, Page 23 of 28

3.5. Power Spectral Density
3.5.1. Channel 11

DUT Frequency Frequency PSD Limit Result
(MHz) (MHz) (dBm) Max
(dBm)
2405.000000 2405.440000 | -13.731 8.0 | PASS
10T
£
om
©
£
o
>
[}
-
2401,252402 2403 2404 2405 2406 2407 2408 2408,75

Frequency in MHz

Sum Level @ PSD

Limit

Diagram 36: Power Spectrum density (channel 11)

3.5.2. Channel 12

DUT Frequency Frequency PSD Limit Result
(MHz) (MHz) (dBm) Max
(dBm)
2410.000000 2410.440000 | -13.772 8.0 | PASS
107

Level in dBm

2406,252407 2408 2409 2410 2411 2412 2413 2413,75
Frequency in MHz

Sum Level * PSD

Limit

Diagram 37: Power Spectrum density (channel 12)
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3.5.3. Channel 18

DUT Frequency Frequency PSD Limit Result
(MHz) (MHz) (dBm) Max
(dBm)
2440.000000 2440.430000 | -14.146 8.0 | PASS
10t
£
om
©
£
T
3
-
2436,252437 2438 2439 2440 2441 2442 2443 2443,75

Frequency in MHz

Sum Level * PSD

Limit

Diagram 38: Power Spectrum density (channel 18)

3.5.4. Channel 26

DUT Frequency Frequency PSD Limit Result
(MHz) (MHz) (dBm) Max
(dBm)
2480.000000 2480.445000 | -19.370 8.0 | PASS
10
0 <4

Level in dBm

2476,252477 2478 2479 2480 2481 2482 2483 2483,75
Frequency in MHz

Sum Level * PSD

Limit

Diagram 39: Power Spectrum density (channel 26)
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3.6. 20dBc Emissions (conducted)
3.6.1. Channel 11

Spurious

0 \ 4
2,405422078 GHz
0 5,845dBm

-10
-20dB¢

-20

-30

-40

Level in dBm

-50

-60

-80

lan

30M 50 60 80 100M 200 300 400 500 800 1G 2G 3G 4G 5G 6 8 10G 20G 26G

Frequency

—— -20dBc Sum Level x Critical x Final Critical

Diagram 40: 20dBc emissions on channel 11
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3.6.2. Channel 12

Spurious

10
2,409217532 GHz v
5,863dBm

-10
-20dB¢

-20

-30

-40

Level in dBm

-50

-60

-70

-80

-90

30M 50 60 80 100M 200 300 400 500 800 1G 2G 3G 4G 5G 6 8 10G 20G 26G

Freguency

—— -20dBc Sum Level x Critical x Final Critical

Diagram 41: 20dBc emissions on channel 12
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3.6.3. Channel 18

10
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Diagram 42: 20dBc emissions on channel 18
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3.6.4. Channel 26

Spurious
5
o Y
2,479704545 GHz
0,333dBm
-10
-20dBc
20
30
£
g -0
o
£
2
3 50 166,300000 MHz 843,350000 MHz
-56,155dBm 59,561 dBm
v f
60
70
-80
30M 50 60 80100M 200 300 400500  8001G 2G 3G 4G 5G 6 8 10G 20G 26G
Frequency in Hz
-20dBc —— Sum Level

Diagram 43: 20dBc emissions on channel 26 -> Pass
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