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1.2.4 Number of hopping freqeuncies
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Date: 4.AUG.2021 10:56:08

Diagram 47. Frequency hopping activated. Overview 905 MHz to 910 MHz, in which 25 channels are counted.
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Diagram 48. Frequency hopping activated. Overview 910 MHz to 915 MHz, in which 25 channels are counted.
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Diagram 49. Frequency hopping activated. Overview 915 MHz to 920 MHz, in which 25 channels are counted.
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Diagram 51. Frequency hopping activated. Overview 925 MHz to 930 MHz, in which 14 channels are counted.

Conclusion: 128 channels are counted in total, which is more than the required 50 channels, if 20 dB BW is less than 250 kHz.
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1.2.5 Time of occupancy

&

Ref 30 dBEm Att 55 dB
VIEW
Lia
NOANAMAARMAA SRR PR
10
ter 14 MHzZ m;
Date: 4.AUG.2021 12:06:28

Diagram 52. Frequency hopping is activated. A single pulse width is less than 0.4 s.

&

Fef 30 dBm Att 55 dB

Center 920 MHz

Date: 4.AUG.2021 12:14:32

Diagram 53. Within an observation time of 25 s, only one pulse is captured at certain frequency

CETECOM_TR21-1-0039901T01a_A1_C2

39/65



21-1-0039901T01a-A1-C2

1.2.6 Max average output power conducted

* REW 3 kHz
VBW 30 kHz

Ref 30 dBm Att 35 dB SWT 30 ms 0 744 MH:
-10
y
BE L
-4 —~
. Lo~
e

Center 902.3 MHz

25 kHz/ Span 250 kHz
Tx Channel
Bandwidth 125 Power 42 dBm
Dat a 19:10:50
Diagram 54. Average power on channel low
® “REW 3 kHz st i g
Ref 30 dBm Att 35 dB g 1
=10
F-1
- E{
. A/m —
[bam
Center 914.9 MHz 26.95 kHz/ Span 269.5 kHz
Tx Channel
Bandwidth 125 kHz Power .52 dBm

Date: 11.AUG.2021 16:42:58

Diagram 55. Average power on channel middle
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*REW 3 kHz Markar 1 |
VBW 30 kHz B ABm

Ref 30 dBm Att 35 dB SWT 30 ms 927.793198 MH

-1
- Y

e
Center 927.8 MHz 25 kHz/ Span 250 kHz
Tx Channel

Bandwidth 125 kHz Power —25:37 dBm

Date: 6.SEP.2021 19:14:02

Diagram 56. Average power on channel high

1.2.7 Power spectral density (average)

® “FBW 3 kHz Marker 1 [T1 |
VEW 30 kHz 1.29 dBm

Ref 30.5 dBm Art 55 dB SWT 225 ms

Center 502.3 MHz 200 kHz/ Span 2 MHz

Date: 11.AUG.2021 16:19:00

Diagram 57. PSD at channel low
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® “RBW 3 kHz
VBW 30 kHz

Ref 0.5 dBm ALt 55 dB SWT 225 ms 1
30 Offget 3 18

_

-1

§ YR Y
o e e "ol

A

Rl
PRI

Center 9$14.9 MHz

200 kHz/

Date: 11.AL

o

6:20:50

Diagram 58. PSD at channel middle

® “REW 3 kHz
VBW 30 kHz

SWT 225 ms

Span 2 MHz

30 oOffger 0 18
265
F-10 o
L

2 ol
Yy Ty PN L e

200 kHz/

Date: 11.AUG.2021 16:14:33

Diagram 59. PSD at channel high
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1.2.8 Band edge

Ref 30 dBm Art 5 dB SWT 5 ms
30 11
. 00000, Tz
= T
1 PK|
VIEW|
L. I
1
F-10
-2
TR AT P FPY WP SPPUNPRIT. | TS Ve PR PR
70
Center 902 MHz 1 MHz/ Span 10 MHz
Date: 6.AUG.2021 16:47:48

Diagram 60. Band edge at channel low. Frequency hopping is activated

Ref 30 4dBm Attt 5 dB SWT 5 ms
20

(VIEW)
-1

Date: 6.AUG.2021 14:48:46

300 kHz/

Stop 904 MHz

Diagram 61. Band edge at channel low. Frequency hopping is deactivated
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Ref 30 dBm ALt 55 dB o1&
20
- (M
IEW)|
1
-1
L 1o
. Lo ] TRV R o
|
Center 928 MHz 1 MHz/ Span 10 MHz
Dat 6.5EF.2021 18:4 0
Diagram 62. Band edge at channel high. Frequency hopping is activated
Ref 30 4dBm Attt 55 dB :TWT‘ 5 ms ;
30
=

L _ag
-50
Center 928 MHz 1 MHzZ/ Span 10 MHz
Date: 6.SEP.2021 18:25:47

Diagram 63. Band edge at channel high. Frequency hopping is deactivated. Peak level at 18.02 dBm.
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1.2.9 Conducted spurious emission

Ref 30 4Bm Att 55 dB
30
LA ]

1 PE '\\
TIEW| / -\

L

/ \'\\
Center 902.3 MHz 50 kHz/ Span 500 kHz

Date: @.AUG.2021 14:40:38
Diagram 64. The fundamental emission level is at 18 dBm, thus the spurious emissions must be beneath -2 dBm, if the peak

detector is applied.

0 kHz

0 kHz

Ref 30 dBm Art 55 dB SWT 150 ms

1

Center 750.0045 MHz 149,9991 MHz/ Span 1.4299%1 GHz

Diagram 65. conducted spurious for channel low, from 9 kHz to 1.5 GHz. The peak at Marker 2 is intrinsic from the spectrum
analyzer, which is irrelevant to the limit.
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Ref 20 dBm Attt 55 dB
=
1
,

L
=-20
L. F
Ft40 d y

1.5 GHz 150 MHz/ Stop 3 GHz

30
1 Py
JIEW|

-1

10

-z

3 hd ,
40 T

150 MHz/ Stop 4.5 GHz

Date: @.AL

Diagram 67. conducted spurious for channel low, from 3 GHz to 4.5 GHz.
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Ref 20 dBm ALt 55 dB

Start 4.5 GHz 150 MHz/ Stop & GHz

Start 6 GHz 150 MHz/ Stop 7.5 GHz

Diagram 69. conducted spurious for channel low, from 6 GHz to 7.5 GHz
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Ref 20 dBm ALt 55 dB

Start 7.5 GHz 150 MHz/ Stop 9 GHz

2021 14:44:45

Diagram 70. conducted spurious for channel low, from 7.5 GHz to 9 GHz

Ref 30 4Bm Att 55 dB
30
1 PK]
VIEW|
-1
10
-za
i r
Start © GHz 100 MHz/ Stop 10 GHz
Dat @ . Al 021 14:4 1

Diagram 71. conducted spurious for channel low, from 9 GHz to 10 GHz
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Ref 20 dBm ALt 55 dB

Center 914.9 MHz 100 kHz/ Span 3 MHz

Diagram 72. The fundamental emission level is at 18 dBm, thus the spurious emissions must be beneath -2 dBm, if the peak
detector is applied.

Ref 30 dBm Att 55 dB
0
1 Py r
rEw il
-1
-1
I--z0

Start 9 kHz 149.9991 MHz/ Stop 1.5 GHz

Diagram 73. conducted spurious for channel middle, from 9 kHz to 1.5 GHz. The peak at Marker 2 is intrinsic from the spectrum
analyzer, which is irrelevant to the limit.
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Ref 20 dBm ALt 55 dB

1.5 GHz 150 MHz/ Stop 3 GHz

Start 3 GHz 150 MHz/ Stop 4.5 GHz

Date: @.AL

Diagram 75. conducted spurious for channel middle, from 3 GHz to 4.5 GHz.
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Ref 20 dBm ALt 55 dB SWT

150 ms

Start 4.5 GHz 150 MHz/ Stop & GHz

® 0 kHz
0 kHz
Ref 30 dBm Att 55 dB SWT 150 ms
30
1 PK]
VIEW|
-1
F-1
-2

Start 6 GHz 150 MHz/ Stop 7.5 GHz

Diagram 77. conducted spurious for channel middle, from 6 GHz to 7.5 GHz
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Ref 30 dBm ALt 55 dB SWT 150 ms
(VIEW)

1

-1

=2

Start 7.5 GHz 150 MHz/ Stop 9 GHz

Date: 6.AUG.2021 14:56:40

Diagram 78. conducted spurious for channel middle, from 7.5 GHz to 9 GHz

® 0 kHz
0 kHz
Ref 30 dBm Att 55 dB SWT 150 ms
30
1 PK]
VIEW|
-1
F-1
-2

Start 7.5 GHz 150 MHz/ Stop 2 GH2

Diagram 79. conducted spurious for channel middle, from 9 GHz to 10 GHz
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Ref 20 dBm ALt 55 dB

Center 927.8 MHz 100 kHz/ Span 1 MHz

Date: 6.AUG.2021 14:5%:08

Diagram 80. The fundamental emission level is at 18 dBm, thus the spurious emissions must be beneath -2 dBm, if the peak
detector is applied.

Ref 20 dBm ALt 55 dB

1

Center 750.0045 MHz 149.9991 MHz/ Span 1.4999%1 GHz

Date: 6.AUG.2021 15:38:48

Diagram 81. conducted spurious for channel high, from 9 kHz to 1.5 GHz. The peak at Marker 2 is intrinsic from the spectrum
analyzer, which is irrelevant to the limit.
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@

00 kHz
Ref 30 dBm ALt 55 dB SWT 150 ms
0
|
i
(VIEW)
1
~-20
.
oo | y v
Start 1.5 GHz 150 MHz/ Stop 3 GHz
Dat a. 121 1 7
Diagram 82. conducted spurious for channel high, from 1.5 GHz to 3 GHz.
® 100 ks
0 kHz
Ref 30 dBm ALt 55 dB 0 ms
o
Y
1 PH B
7 IEW)
1
~-20

3 GHz 150 MHz/ Stop 4.5 GHz

Diagram 83. conducted spurious for channel high, from 3 GHz to 4.5 GHz.

CETECOM_TR21-1-0039901T01a_A1_C2 54 /65



21-1-0039901T01a-A1-C2

@

00 kHz

Ref 30 dBm ALt 55 dB SWT 150 ms
(VIEW)

1

-1

~-20

Start 4.5 GHz 150 MHz/ Stop & GHz

Date: 6.AUG.2021 15:41:48

Diagram 84. conducted spurious for channel high, from 4.5 GHz to 6 GHz

® 0 kHz
0 kHz

Ref 30 dBm Att 55 dB SWT 150 ms
30

1 PK]

VIEW|
-1
-10
-z0

Diagram 85. conducted spurious for channel high, from 6 GHz to 7.5 GHz
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Ref 20 dBm ALt 55 dB

Start 7.5 GHz 150 MHz/ Stop 9 GHz

Diagram 86. conducted spurious for channel high, from 7.5 GHz to 9 GHz

@

0 kHz

00 kHz
Ref 30 dBm Art 55 dB SWT 125 ms

Diagram 87. conducted spurious for channel high, from 9 GHz to 10 GHz
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1.2.10 Radiated spurious emission

1.2.10.1  Frequency range 9 kHz — 30 MHz

Diagram 2.01_RSE_FHSS_Flow_lying

Common Information

Test Description:

Test Site Location:
Version of Testsoftware:
Distance correction:
Rec. antenna (pre-scan):
Used Filter:

Test Standard:

Operator:

Operating Mode:

Power during tests:
Environmental Conditions::
Verdict:

Comment:

Levelin dBuV/m

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

height 1.00 m, parallel and 90° to EUT polarisation

bypass

FCC § 15.209; RSS-Gen: Issue 5

GHu/PGrundmann

TX FHSS mode, channel low

Battery

Humidity : 60%rH; Temperature: 21°C

Passed

The EUT is tested at lying position only, which is the worst case position.

Full Spectrum

FCC15. 209 Magnetic Figld

9k 20 30

CETECOM_TR21-1-0039901T01a_A1_C2

100k 200300 500 1 M 3 BM 10M 20 30M

Frequency in Hz

57 /65



21-1-0039901T01a-A1-C2

(@ cetecom

Diagram 2.02_RSE_FHSS_Fmid_lying

Common Information

Test Description:

Test Site Location:
Version of Testsoftware:
Distance correction:
Rec. antenna (pre-scan):
Used Filter:

Test Standard:

Operator:

Operating Mode:

Power during tests:
Environmental Conditions::
Verdict:

Comment:

Levelin dBuV/m

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

height 1.00 m, parallel and 90° to EUT polarisation

bypass

FCC § 15.209; RSS-Gen: Issue 5

GHu/PGrundmann

TX FHSS mode, channel middle

Battery

Humidity : 60%rH; Temperature: 21°C

Passed

The EUT is tested at lying position only, which is the worst case position.

Full Spectrum

FCC15.209 Magnetic Field

9k 20 30

CETECOM_TR21-1-0039901T01a_A1_C2

&0 100k 200300 500 Th eM 3 BM 10M

Frequencv in Hz

58 /65



21-1-0039901T01a-A1-C2

(@ cetecom

Diagram 2.03_RSE_FHSS_Fhigh_lying

Common Information

Test Description:
Test Site Location:
Version of Testsoftware:

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

Distance correction: used accord. table, pls. see test report
Rec. antenna (pre-scan): height 1.00 m, parallel and 90° to EUT polarisation
Used Filter: bypass
Test Standard: FCC § 15.209; RSS-Gen: Issue 5
Operator: GHu/PGrundmann
Operating Mode: TX FHSS mode, channel low
Power during tests: Battery
Environmental Conditions:: Humidity : 60%rH; Temperature: 21°C
Verdict: Passed
Comment: The EUT is tested at lying position only, which is the worst case position.
Full Spectrum
60T
FCC15 209 kagnetic. Fidld
£
=1
g
e U7
= 4
o -0t
= =+
_2 D__
_3 D_
_4 D--
_5 D--
9k 20 30 50 100k 200 300 500 Thd 2M 3M BM 100 20 30m
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1.2.10.2  Frequency range 30 MHz — 1 GHz

M7t
10+

100+

Levelin dBuV/m

40+

30T

a0l
ool
20l
60l

50T

Full Spectrum

(@ cetecom

Diagram 3.01_carrier_FHSS_Flow_standing

|5t Band 902-928MHz

17+
901

Remark: The peak emission level is at 902.3 MHz, 113.53 dBuV/m.

1371
130+
120+
1 185,726 dBUV M
10+

Levelin dBuv/m

arl
901

905 910 915
Freauency in MHz

920 925

929

Diagram 3.02_carrier_FHSS_Flow_lying

Full Spectrum

100:-
ool
ol
ool

50T

02.344000 MHz

905 910 915
Freauency in MHz
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Conclusion: The worst case position is determined to be the lying position.

Diagram 3.03_carrier_FHSS_Fmid_lying

1371

Full Spectrum

1301

120+

10T

100+

0T

80T

Levelin dBuV/m

70T

60+

50T

v

914.832000 MHz
114,287 dBuMfm

ISk, Band 9p2-928 kK

~

37 t t
am 905

o 915 920 925 929

Freauency in MHz

Diagram 3.04_carrier_FHSS_Fhigh_lying

1371

Full Spectrum

130+
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10T

1001

Levelin dBuV/m
w
=

927796000 Misz
113,794 dBuvy

~

ISt Band 902-925MH
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Levelin dBuV/m

Levelin dBuV/m
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1201

Mo+

1001
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Diagram 3.10_RSE_FHSS_Flow_lying

Full Spectrum

902,250000 MHz
115,873 dBuvfm

FCC15.208

985170000 MHz
40,847 dBUY{m

1201

10T

1001

300

200 400 500
Freauency in Hz

50 &0 80 100M

Diagram 3.11_RSE_FHSS_Fmid_lying

Full Spectrum

914.910000 MHz
113,986 dBuV/m

FCC15.208

990,900000 MHz
41112 dBuvim

50 B0 80 100M 200 300 400 500
Freauency in Hz

62 /65



21-1-0039901T01a-A1-C2

Levelin dBuV/m

1.2.10.3

Levelin dBuV/m
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Diagram 3.12_RSE_FHSS_Fhigh_lying

Full Spectrum

1207

T v
1104
100:: 927,780000 MHz

1 113,477 dBUV/m
a0+
80+
70+
60+

1 FCC15.204
50+ r

1 I |
40 l
30-

T 983820000 MHz
20t 41,143 dBUV/m
10+

0 t t t +—t t t t t t t +—+ |
30M 50 B0 80 100M 200 300 400 500 800 1G

Freauencv in Hz
Frequency range 1 GHz — 9.5 GHz
]
Diagram 8.01_RSE_FHSS_Flow_1-9.5GHz
Full Spectrum
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Diagram 8.03a_RSE_FHSS_Fmid_1-2.8GHz

Full Spectrum

1001

Levelin dBuV/m

2,783200000 GHz
61.226 dBUW/m

Freauency in Hz

Diagram 8.03b_RSE_FHSS_Fmid_2.8-9GHz

Full Spectrum

IRNIE
1001
90T

80T

70T
146800000:GH
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B0t .

Levelin dBuV/m
ow

50T -
Tt

304 9,149200000 GHz
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Diagram 8.02_RSE_FHSS_Fhigh_1-9.5GHz

Full Spectrum

1107

100+

904

804
e 1 L L Fodg oo
S i
g 7 e
S i
= E v 9153600000 GHz |
g G0t i 57.014 dBLV/m y
3 IRl S - N S FCGLE. 209

504

40+

2,786800000 GHz *
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30+
20 t t t t t t t +—
1G 2G iG 4G G 6 7 B 945G
Frequency in Hz

End of Annex 1
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