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Laird Technologies-OD24M-5:

Channnel Frequency Polarizati I\éeqsured Limit Marain (dB
Frequency (MHz) (MHz) olarization (drglj\s/}?nr; (dBm) argin (dB)

2405(PKk) 115.16 - -
2405(Av) 115.16 - -
2390(PK) 5451 74* -19.49
2390(Av) Vertical 42.14 54* -11.86
4810(Pk) 41.87 74 -32.13
4810(Av) 30.07 54 -23.93
7215(PK) 46.85 74 -27.15
7215(Av) 35.60 54 -18.40

2405 2405(PK) 88.20 - -
2405(Av) 88.20 - -
2390(PK) 37.83 74* -36.17
2390(Av) Horizontal 24.84 54* -29.16
4810(PK) 43.22 74 -30.78
4810(Av) 31.89 54 -22.11
7215(PK) 47.27 74 -26.73
7215(Av) 36.04 54 -17.96
2442 .5(Pk) 116.32 - -
2442.5(Av) 116.32 - -
4885(Pk) Vertical 43.04 74 -30.96
4885(Av) 33.92 54 -20.08
7327.5(Pk) 49.03 74 -24.97
7327.5(Av) 39.53 54 -14.47

2442.5 2442 .5(Pk) 90.59 - -
2442.5(Av) 90.51 - -
4885(Pk) Horizontal 42.05 74 -31.95
4885(Av) 32.13 54 -21.87
7327.5(Pk) 37.69 74 -36.31
7327.5(Av) 47.35 54 -6.65
2483.5(Pk) 115.04 - -
2483.5(Av) 115.03 - -
2477.5(Pk) 61.89 74* -12.11
2477.5(Av) Vertical 49,97 54* -4.03
4955(Pk) 4414 74 -29.86
4955(Av) 36.75 54 -17.25
7432.5(Pk) 48.91 74 -25.09
7432.5(Av) 36.67 54 -17.33

2471.5 2483.5(Pk) 89.62 - -
2483.5(Av) 89.62 - -
2477.5(Pk) 39.46 74* -34.54
2477.5(Av) Horizontal 27.20 54* -26.80
4955(Pk) 4351 74 -30.49
4955(Av) 31.02 54 -22.98
7432.5(Pk) 49.37 74 -24.63
7432.5(Av) 36.52 54 -17.48

Pk: Peak Detector;

Av: Average Detector;

*> Restricted Bands

- > Fundamental Frequency
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L-COM HGV-2409U:

Channnel Frequenc Measured
Frequency (ﬁ/lHZ) y Polarization Emission Limit (dBm) | Margin (dB)
(MHz) (dBpv/m)
2405(PK) 118.33 - -
2405(Av) 118.33 - -
2390(Pk) 56.52 74% -17.48
2390(Av) . 44.01 54 -9.99
4810(PK) Vertical 42.23 74 3177
4810(Av) 32.42 54 -21.58
7215(PK) 47.62 74 -26.38
7215(Av) 37.01 54 -16.99
2405 2405(Pk) 95.37 - -
2405(Av) 95.37 - -
2390(Pk) 38.92 74 -35.08
2390(Av) . 25.82 54 -28.18
4810(PK) Horizontal 42.72 74 -31.28
4810(Av) 32.09 54 21.91
7215(PK) 47.46 74 -26.54
7215(Av) 36.39 54 -17.61
2442.5(PK) 118.78 - -
2442.5(AV) 118.78 - -
4885(PK) . 44.10 74 -29.90
4885(Av) Vertical 36.47 54 -17.53
7327.5(PK) 49.95 74 -24.05
7327.5(AV) 41.79 54 12.21
2442.5 2442.5(PK) 95.20 - -
2442.5(AV) 95.20 - -
4885(PK) . 42.71 74 -31.29
4885(Av) Horizontal 31.86 54 22.14
7327.5(PK) 41.20 74 -32.80
7327.5(Av) 36.18 54 -17.82
2483.5(PK) 117.92 - -
2483.5(Av 117.92 - -
2477.5EPk§ 63.51 74% -10.49
2477.5(AV) . 52.33 54 11.67
4955(Pk) Vertical 44.07 74 29.93
4955(Av) 36.33 54 -17.67
7432.5(PK) 51.00 74 -23.00
7432.5(Av) 43.48 54 -10.52
24775 2483.5(PK) 91.88 - -
2483.5(Av 91.88 - -
2477.5EPk§ 40.77 74% -33.23
2477.5(AV) . 27.89 54 -26.11
4955(Pk) Horizontal 41.55 74 -32.45
4955(Av) 30.54 54 -23.46
7432.5(PK) 47.14 74 -26.86
7432.5(AV) 34.86 54 -10.14

Pk: Peak Detector;
Av: Average Detector;
*> Restricted Bands

- > Fundamental Frequency
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Level in dBuv/m
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SG1015NM-2450-5dBi:

Channnel Frequency Polarization '\éﬁf,fg,rfg Limit Margin

Frequency (MHz) (MHz) (dBuV/m) (dBm) (dB)
2405(Pk) 113.28 - -
2405(Av) 113.28 - -

2390(Pk) 53.30 74* -20.70

2390(Av) Vertical 40.65 54* -13.35

4810(PK) 43.93 74 -30.07

4810(Av) 36.51 54 -17.49

7215(PK) 48.42 74 -25.58

7215(Av) 38.95 54 -15.05
2405 2405(Pk) 95.87 - -
2405(Av) 95.87 - -

2390(Pk) 38.08 74* -35.92

2390(Av) Horizontal 25.80 54* -28.20

4810(Pk) 41.82 74 -32.18

4810(Av) 31.20 54 -22.80

7215(Pk) 47.18 74 -26.82

7215(Av) 35.53 54 -18.47
2442 5(Pk) 113.59 - -
2442 5(Av) 113.59 - -

4885(Pk) Vertical 44.74 74 -29.26

4885(Av) 37.48 54 -16.52

7327.5(Pk) 47.50 74 -26.50

7327.5(Av) 39.38 54 -14.62
2442.5 2442 5(Pk) 96.65 - -
2442 .5(Av) 96.65 - -

4885(Pk) Horizontal 41.51 74 -32.49

4885(Av) 30.29 54 -23.71

7327.5(Pk) 46.21 74 -27.79

7327.5(Av) 34.86 54 -19.14
2483.5(Pk) 113.26 - -
2483.5(Av) 113.26 - -

2477.5(Pk) 59.83 74* -14.17

2477 5(Av) Vertical 48.14 54* -5.86

4955(Pk) 41.40 74 -32.60

4955(Av) 32.13 54 -21.87

7432.5(Pk) 49.51 74 -24.49

7432.5(Av) 40.01 54 -13.99
24775 2483 .5(Pk) 97.30 ; ;
2483.5(Av) 97.30 - -

2477.5(Pk) 44,13 74* -29.87

2477.5(Av) Horizontal 32.65 54* -21.35

4955(Pk) 40.57 74 -33.43

4955(Av) 28.49 54 -25.51

7432.5(PK) 49.30 74 -24.70

7432.5(Av) 34.83 54 -19.17

Pk: Peak Detector;
Av: Average Detector;
*> Restricted Bands

- > Fundamental Frequency
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Level in dBpV/m

143

130

120

110

100

90

80

2405000000 GHz
113288 dBuv/m

2405000000 GHz
113288 dBuv/m

2.402000000 GHz
73.586 dBuv/m

2.390000000 GHz
53.307 dBV/m

2425750000 GHz
71.308 dBpV/m 2480250000 GHz
70.424 dBuV/m

FCCPart 15C Peak

70

60

2390000000 GHz /
40,657 dBUV/m S

AV \‘ FCCPart15C AVG

50

40

30

20

2
i TR A

b
e

WA [
v T i \ A A
M A | Moot Meipus,
WA p VA
MBI M N AN,

1
2300 2350 2400

2450 2500 2550 2600

Frequency in MHz

Channel Frequency: 2405MHz

Polarization: Vertical

Level in dBuV/m

120

110

90

80

70

20

10

2.405000000 GHz
66.172 dBpV/m
2.405000000 GHz 7215000000 GHz
66.019 dBUV/m 4.810000000 GHz 48.423dBpv/m
43.935dBpvV/m
FCCPart 15C Peak
4.809750000 GHz 7215000000 GHz
36.518 dBpV/m 38.954 dBUV/m

7 8 9 10 11 12 13 14 15 16 17 18

Frequency in GHz

Channel Frequency: 1GHz -18GHz

Polarization: Vertical



http://www.tuv.com/

Produkte
Products

www.tuv.com

A TUVRheinland®

Prifbericht - Nr.:

Test Report No.:

ULR-TC568822300000039F

Seite 80 von 92
Page 80 of 92

Level in dBpV/m

120
2.405000000 GHz
95.873 dBUV/m
110
2405000000 GHz
95873 dBUV/m
100
90
0 2.426000000 GHz 2 ggig%oggiaxz
62798 dBLV/m FCCPart 15C Peak
70
2402000000 GHz V v
60 63.204 dBUV/m ‘ |
| FCCPart15C A
50 2:390000000 GHz |
38.085 dBUV/m f \ ‘
/
o Ao AN A AN AN A MU A M“M\W«/”N‘Wv" v Lt *’vw«w\ww‘v"‘w.-\w‘ U et e s\ AN AN SN et At S VP V)
2390000000 GHz
30 25.803 dBUV/m v
20
10
0
2300 2350 2400 2450 2500 2550 2600

Frequency in MHz

Channel Frequency: 2405MHz

Polarization: Horizontal

Level in dBuv/m

120
110
100
90 2405000000 GHz

47219 dBy//m 4810000000 GH2 7.215000000 GHz
o 41822 dBvIm 47.188 dBpV/m

2405000000 GH FCCPart15C Peak
0 45823 dBpV/m 4810000000 GHz 7.214750000 GHz

31.208 dBpV/m 35,531 dBuv/m

20

10

2 3 4 5 6 7 8 9 10 11 12 13

Frequency in GHz

15 16 17 18

Channel Frequency: 1GHz -18GHz

Polarization: Horizontal



http://www.tuv.com/

Produkte

www.tuv.com
Products

A TUVRheinland®

Prifbericht - Nr.:

Test Report No.: ULR-TC568822300000039F

Seite 81 von 92
Page 81 of 92

143

2442500000 GHz

113591 dBpVv/m

130

2442500000 GHz
120 113591 dByVIm
110
100

2480000000 GHz
81,604 dBUV/m

2402000000 GHz
70,361 dBuv/m 2425750000 GHz

71237 dByV/m

FCCPart15C Peak

Level in dBpV/im
®
3

AN

-
40
30
20
2300 2320 2340 2360 2380 2400 2420 2440 2460 2480 2500 2520 2540 2560 2580 2600
Frequency in MHz
Channel Frequency: 2442.5MHz Polarization: Vertical
120
110
100
2442500000 GHz
90 72.743dBpv/im
4885000000 GHz
2442500000 GH:
80 72743 dgw/mz 44.743dBWVIm 7.328000000 GHz
47.504 dBpV/m FCCPart 15C Peak
70
4885000000 GHz 7327500000 GHz
37.487 dBWV/Im 39.387 dBV/m

Level in dBuV/m
@
3

3627250000 GHz
41,036 dByV/m

1 2 3 4 5 6 7 8 9 10 1 12 13

Frequency in GHz

Channel Frequency: 1GHz -18GHz

Polarization: Vertical



http://www.tuv.com/

Produkte
Products

www.tuv.com

A TUVRheinland®

Prafbericht - Nr.:
Test Report No.:

ULR-TC568822300000039F

Seite 82 von 92
Page 82 of 92

130
2442500000 GHz
120 96,656 dBLV/m
110 2442500000 GHz
96.656 dBLV/m
100
90
2426250000 GHz
2402250000 GHz 61543 dBUV/m
80 62.822 dBUV/m
g FCCPart15C Peak
= 70
E 2479750000 GHz
= 46,675 dByV/m
£
3
5 F dart
3 CCPart1sCA

ﬁ/"” \‘\\ V

M
A p e,

L VRV V0 SV

Mttt Py et

MMM AN

30
20
10
[
2300 2350 2400 2450 2500 2550 2600
Freguency in MHz
Channel Frequency: 2442.5MHz Polarization: Horizontal
120
110
100
2442500000 GHz
% 48616 dBLV/M
2442500000 GHz
80 47.423dBuV/m 4.885000000 GHz 7.328000000 GHz
41,511 dBuv/m 46.212dBpv/m ECC Part15C Peak
70
é 4885000000 GHz 7.328000000 GHz
E 30.295 dBV/m 34.860 dBuV/m
° 60
£
K
3
- 50 3.070750000 GHz

39.467 dBV/m

40

W

30

Frequency in GHz

20 3.070750000 GHz
32.611dBuv/m
10
0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Channel Frequency: 1GHz -18GHz

Polarization: Horizontal



http://www.tuv.com/

Produkte
Products

www.tuv.com

A TUVRheinland®

Prifbericht - Nr.:

Test Report No.:

ULR-TC568822300000039F

Seite 83 von 92
Page 83 of 92

Level in dBpV/im
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8.7.1 RSE Test Results of Simultaneous Operation with Anchor 1, Anchor 2 and BLE:

Note: Simultaneous Operation was performed As specified under the section 4.4 and worst case test results are
mentioned in this report.

Test results for Simultaneous operation

Combination: IEEE 802.15.4 + IEEE 802.15.4 + BLE

AIR-ANT?2450V-N:

N Measured Mea}sured Limit Margin
Protocol Polarization Frequency Emission (dBuV/m) (dB)
(MHz) (dBpuVv/m)
2405(Pk) 116.24 - -
2405(Av) 115.89 - -
2390(Pk) 59.55 74* -14.45
IEEE 2390(Av) 45.81 54* -8.19
802.15.4 4810(Pk) 48.01 74 -25.99
4810(Av) 38.48 54 -15.52
7215(Pk) 46.98 74 -27.02
Vertical 7215(Av) 35.85 54 -18.15
2475(Pk) 115.84 - -
2475(Av) 114.81 - -
2483.5(Pk) 65.32 74* -8.68
IEEE 2483.5(Av) 53.30 54* -0.7
802.15.4 4950(Pk) 41.35 74 -32.65
4950(Av) 29.65 54 -24.35
7425(Pk) 46.55 74 -27.45
7425(Av) 35.25 54 -18.75
2405(Pk) 90.88 - -
2405(Av) 90.20 - -
2390(Pk) 55.74 74* -18.26
IEEE 2390(Av) 42.35 54* -11.65
802.15.4 4810(Pk) 40.95 74 -33.05
4810(Av) 30.76 54 -23.24
7215(Pk) 49.85 74 -24.15
Horizontal 7215(Av) 37.78 54 -16.22
2475(PK) 89.53 - -
2475(Av) 89.45 - -
2483.5(Pk) 54.25 74* -19.75
IEEE 2483.5(Av) 42.61 54* -11.39
802.15.4 4950(Pk) 41.25 74 -32.75
4950(Av) 30.22 54 -23.78
7425(Pk) 47.67 74 -26.33
7425(Av) 34.77 54 -19.23

Pk: Peak Detector;
Av: Average Detector;
*> Restricted Bands

- > Fundamental Frequency
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Test Plots:
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8.8 Conducted spurious emission Test on AC Power lines

Result Pass
Test Specification : FCC Part 15 Section 15.207 / RSS Gen Issue 5 Section 8.8
Test Method : ANSI C 63.10-2013
Testing Location : Screened room
Measurement Bandwidth :  9kHz
Frequency Range : 150kHz — 30MHz
Supply Voltage : 110VAC,60Hz
Test Method . Refer TEST METHODOLOGY

Table 10: Limits for Conducted poweline emission

Frequency of QP Limit AV Limit
emission
(MHz) (dBpv) (dBuVim)
0.15-0.5 66 — 56* 56 — 46*
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency

Test Conditions:

Temperature (Norm) = +23.1 °C Voltage = 24V DC (AC - DC Adapter)

Relative humidity: 66%
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Test results:
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110VAC-60Hz-Neutral:

Scan O1Pk Clrw@24av Clrw

1 MHz L m1[1]

70 depv;

CLASS_B_C)F

-

D.000D s

49.64 dBpv
202.000 kHz

60 dBpv.

20 dBpv

/il
N

f

10 dr:}uﬁ{

VT | R i
Ml L

I

| f:

0 dBu

Starlt 15l].l]lkHz I

Stop 30.0 MHz

HoRE R R R R NN R NN SN N

SR SRS

kHz 43.67 Average
kHz 29.35 Average
kHz 27.37 Average
kHz 44 .79 Quasi Peak
MHz 27.26 Average
MHz 26.53 Average
kHz 36.15 Quasi Peak
MHz 25.46 Average
MHz 25.18 Average
MHz 24 .46 Average
kHz 34.12 Quasi Peak
MHz 33.56 Quasi Peak
MHzZ 33.19 Quasi Peak
MHzZ 31.65 Quasi Peak
MHzZ 31.63 Quasi Peak

MHzZ 30.57 Quasi Peak

-9.
-16.
-18.
-18.
-18.
-19.
-19.
-20.
-20.
-21.
-21.
-22.
-22.
-24.
-24.
-25.

.000000000
.000000000
.000000000
.000000000
.602000000
.006000000
.000000000
.026000000
.218000000
.00z000000
.000000000
.002000000
.022000000
.602000000
.222000000
.818000000

86
65
63
74
74
47
85
54
82
54
88
44
g1
35
37
43
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