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1 Measurement diagrams

1.1 DTS mode

Remark: If the EUT operates under DTS mode, the lowest channel is at 903 MHz, the middle channel is chosen to be 914.2 MHz
and the highest channel is at 927.1 MHz.

1.1.1 99% Occupied bandwidth (99%0BW)

@ REW 10 kHz

Ref 30 dBm Attt 35 dB SWT 50 ms

= i MMWM__J\ﬂ/\

Center 903 MHz 120 kHz/ Span 1.2 MHz

Date: 3.AUG.2021 12:15:47

Diagram 1. 99% OBW, channel low, SF =8
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21-1-0039901T01a-A1-C2

® REW 10 kHz Marksr 1 ('T1 ]
VEW z 15.96 dpr
ref 3 = 35 dB SWT 50 ms 138461538 z

L2
L
{
|
|

--50
--60
Center 914.2 MHz 120 kHz/ Span 1.2 MHz

Date: 3.AUG.2021 12:11:52

Diagram 2. 99% OBW, channel middle, SF = 8

® REW 10 kHz Marksr 1 ('T1 ]
'S 30 z 16.19 dis
Ref 30 dBm 35 4B SW 50 m= 9 .934¢ 38 E z

.
50
=60
Center 227.1 MHz 120 kHz/ Span 1.Z MHz

Diagram 3. 99% OBW, channel high, SF =8
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21-1-0039901T01a-A1-C2

1.1.2 6 dB bandwidth

Ref 30 1Bm Att 55 4 « 17
30 Tl
i !
'/(—\/' \:\‘.’n:
B=5 | pl 11.9f asm e
- e \\l
T \h
10 /\[
20
-
50
[-—60:
Center 203 MHz 150 kHz/ Span 1.5 MHz

Date: 3.AUG.2021 13:48:38

Diagram 4. 6 dB bandwidth, channel low, SF =8
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® REW 100 kHz Marker 1 [T1 ]
VEBW leHz 17.92 df
ref 3 = 55 dB SW S 914 34815 MHz

il
)

F-40
F-50
[=—60:
Center 914.2 MHz 150 kHz/ Span 1.5 MH=z

Date: 3.AUG.2021 13:58:52

Diagram 5. 6 dB bandwidth, channel middle, SF =8

5
.
| 1

Center 927.1 MHz 150 kHz/ Span 1.5 MH=z

Date: 3.AUG.2021 14:04:59

Diagram 6. 6 dB bandwidth, channel high, SF = 8
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1.1.3 Max peak output power conducted

® *REW 1 MHz larker 1 [T1 ]
VEW 3 MHz 18.18
C )4 17949 1

Ref 30 dBm Att 55 dB SWT 2.5 ms

1. Ve AN
/

--40

--50

[-—60:

Center 9203.0448718 MHz 1 MHz/ Span 10 MHz
Date: B.JUL.2021 16:54:23

Diagram 7. conducted power, channel low

® *REW 1 MHz
VEW 3 MHz

Ref 30 dBm Att 55 dB SWT 2.5 m

o

EA
N

Center 214.2 MHz 1 MHz/ Span 10 MHz

Date: 9.JUL.2021 15:46:12

Diagram 8. conducted power, channel middle
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® REW 1 MHzZ Marksr 1 [T1 ]
VEW 3 MHz 18.27 dBr

Ref 30 dBm Attt 55 dB SWT 2.5 ms 914.4( i 3 MHz

B
N

--30
F-40
50
[-—60:
Center 214.2 MHz 1 MHzZ/ Span 10 MHz

Date: B.JUL.2021 16:58:20

Diagram 9. conducted power, channel high

1.1.4 Power spectral density

REW 3 kHz Marksr 1 ['T1
VEW 10 1E
Ref 0 iBm Att a | SWT 22 ms ME
30
.

Center 203 MHz 200 kHz/ Span 2 MHz

Date: 5.0CT.2021 15:22:51

Diagram 10. PSD, channel low
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21-1-0039901T01a-A1-C2

Ref 30 dBm Att 55 dB 914 10
30
1 95
[ & @S =

--10 7

/

1/

W

Center 914.2 MHzZ 200 kHz/ Span 2 MHz
Date: 5.0CT.2021 15:25:39
Diagram 11. PSD, channel middle
REW 3 )
VEBW 1 kHz 7 1ET
Ref 30 dBm Att 55 4B SWT 225 ms 10 12
30
b 5
I i
//r Y\
[--10 \
=-30 /
--a0 j/J Nhhhpqhnﬁ
-0
Center 227.1 MHz 200 kHz/ Span 2 MHz

Date: 5.0CT.2021 15:31:21

Diagram 12. PSD, channel high
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1.1.5 Band edge conducted

®

Ref 30 dBm Att 55 d N B
30 I
EEX
L
- Iﬁ :
[--10 \‘
I _2q

40
F-50
[-—60
Start 9201 MHz 300 kHz/ Stop 204 MHz

Date: 9.JUL.2021 17:22:53

Diagram 13. band edge at channel low

i
=
N

=0 ok I} \;
P T AT TRy PR S Y T

Date: 9.JUL.2021 17:20:52

Diagram 14. band edge at channel high
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21-1-0039901T01a-A1-C2

1.1.6 Conducted spurious emission

® “REW 100 kHz
V! leH=

Ref 30 4Bm ATT 55 dB SWT 2.5 ms 903 .1

Center 203 MH=z 200 kHz/ Span 2 MHz

Date: 9.0UL.2021 16:00:38

Diagram 15. 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 4Bm ATT 55 dB
30
1 PH
B | .
F-10
L
30
[--40
Start S kH=z 149,9991 MHz/ S8top 1.5 GHz
Date: 9.JUL.2021 16:18:33

Diagram 16. conducted spurious for channel low, from 9 kHz to 1.5 GHz. The peak at Marker 1 is intrinsic from the spectrum
analyzer, which is irrelevant to the limit.
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21-1-0039901T01a-A1-C2

® REW 100 kHz

--10

Start 1.5 GHz 150 MHz/ Stop 3 GHz

Date: 9.JUL.2021 16:22:36

Diagram 17. conducted spurious for channel low, from 1.5 GHz to 3 GHz.

--10

Start 3 GHz 150 MHz/ Stop 4.5 GHz

Date: 9.JUL.2021 16:32:14

Diagram 18. conducted spurious for channel low, from 3 GHz to 4.5 GHz.
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® REW 100 kHz

--10

Start 4.5 GHz 150 MHz/ Stop € GHz

Date: 9.JUL.2021 16:33:41

Diagram 19. conducted spurious for channel low, from 4.5 GHz to 6 GHz.

--10

Start & GHz 150 MHz/ S8top 7.5 GHz

Date: 9.JUL.2021 16:53:37

Diagram 20. conducted spurious for channel low, from 6 GHz to 7.5 GHz
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@ REW 100 kHz

--10

50
[-—60:
Start 7.5 GHz 150 MHz/ Stop 2 GHz
Date: 9.JUL.2021 16:55:02

Diagram 21. conducted spurious for channel low, from 7.5 GHz to 9 GHz

--10

Start 9 GHz 100 MHz/ Stop 10 GHz

Date: 9.JUL.2021 16:56:10

Diagram 22. conducted spurious for channel low, from 9 GHz to 10 GHz
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Ref 30 dBm ALt 55 dB

30

| i |
}
JIEW|

1

|10 |

-

T

Center 514.0535157 MHz 500 kHz/ Span 5 MHz
Dat » JUL 021 16

Diagram 23. 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 MHz
I Il

20 o
1 Py
rIEW I

1

--10

--40

-

=T

Start 9 kHz 149.9991 MHz/ Stop 1.5 GHz
Dat L JUTL 021 1 01:00

Diagram 24. 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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@ REW 100 kHz

--10

I--30

Start 1.5 GHz 150 MHz/ Stop 3 GHz

Date: 9.JUL.2021 17:02:12

Diagram 25. conducted spurious for channel middle, from 1.5 GHz to 3 GHz.

--10

Start 3 GHz 150 MHz/ Stop 4.5 GHz

Date: 9.JUL.2021 17:03:14

Diagram 26. conducted spurious for channel middle, from 3 GHz to 4.5 GHz.
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@ REW 100 kHz

--10

Start 4.5 GHz 150 MHz/ Stop € GHz

Date: 9.JUL.2021 17:04:25

Diagram 27. conducted spurious for channel middle, from 4.5 GHz to 6 GHz

--10

Start & GHz 150 MHz/ S8top 7.5 GHz

Date: 9.JUL.2021 17:05:24

Diagram 28. conducted spurious for channel middle, from 6 GHz to 7.5 GHz
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® REW 100 kHz

--10

7.5 GHz 150 MHz/ Stop 9 GHz

Date: 9.JUL.2021 17:06:10

Diagram 29. conducted spurious for channel middle, from 7.5 GHz to 9 GHz

--10

Start 9 GHz 100 MHz/ Stop 10 GHz

Date: 9.JUL.2021 17:07:17

Diagram 30. conducted spurious for channel middle, from 9 GHz to 10 GHz
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21-1-0039901T01a-A1-C2

Ref 30 dBm Att 55 dB
30
[--10
=0
F-40
—
[=—60:
Center 227.1 MHz 200 kHz/ Span 2 MHz
Date: 9.JUL.2021 17:08:55

Diagram 31. 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

F-30 -

Start 9 kHz 149.92991 MHz/ Stop 1.5 GHz

Date: 9.JUL.2021 17:09:58

Diagram 32. 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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@ REW 100 kHz

--10

I--30

Start 1.5 GHz 150 MHz/ Stop 3 GHz

Date: 9.JUL.2021 17:10:49

Diagram 33. conducted spurious for channel high, from 1.5 GHz to 3 GHz.

--10

Start 3 GHz 150 MHz/ Stop 4.5 GHz

Date: 9.JUL.2021 17:11:49

Diagram 34. conducted spurious for channel high, from 3 GHz to 4.5 GHz.
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Ref 30 dBm Att 55 dB

30
view |l

F-10

20

I--30

w."!I'iI‘!i"II"*'.ii"“il'I"'I."""l'I'I‘li'....'l'l.'I"I.'I‘HNI.'!"'..".'.

F-50

[-—60:

Start 4.5 GHz 150 MHz/ Stop 6 GHz
Date: 9.JUL.2021 1723321 7

® kHz
1 JeHz
Ref 30 dBm Att 55 dB SWT 150 ms
30
viev il
[--10
=0
--30
L 4 ¥ i
&0
[-—60:
Start & GHz 150 MHz/ S8top 7.5 GHz

Date: 9.JUL.2021 17:14:08

Diagram 36. conducted spurious for channel high, from 6 GHz to 7.5 GHz
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® REW 100 kHz
VEW 300 kHz

Ref 30 dBm Attt 55 dB SWT 150 ms

Start 7.5 GHz 150 MHz/ Stop 9 GHz

Date: 9.JUL.2021 17:15:20

Diagram 37. conducted spurious for channel high, from 7.5 GHz to 9 GHz

@

Ref 30 dBm Att 55 dB

<[+
&
EE

Start 9 GHz 100 MHz/ Stop 10 GHz

Date: 9.JUL.2021 17:16:27

Diagram 38. conducted spurious for channel high, from 9 GHz to 10 GHz
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1.1.7 Radiated spurious emission

1.1.7.1 Frequency range 9 kHz — 30 MHz

Diagram 2.04_RSE_DTS_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 DTS 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

FCC1H 209 Magnetic Field

9k 20 30

CETECOM_TR21-1-0039901T01a_A1_C2

&0 100k 200300 500 1hd 2k 3M BM 1004

Freauency in Hz
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Diagram 2.05_RSE_DTS_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 DTS 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 kagnetic. Fidld

3k 20 30

CETECOM_TR21-1-0039901T01a_A1_C2

R0 100k 200300 60O 14 2hd 34 B 10k
Frequency in Hz
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Diagram 2.06_RSE_DTS_Fhigh_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 DTS mode, channel high

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 kagnetic. Fidld

3k 20 30

CETECOM_TR21-1-0039901T01a_A1_C2

R0 100k 200300 60O 14 2hd 34 B 10k
Frequency in Hz
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1.1.7.2 Frequency range 30 MHz — 1 GHz

Diagram 3.05_fundamental_DTS_Flow_lying

Full Spectrum

120
v

3016000 MHz
5,873 dBuV/m

—_
p—y
[=1

—_

Levelin dBuV/m

301 905 310 915 920 925 929
Freauency in MHz

Diagram 3.06_fundamental_DTS_Fmid_lying

Full Spectrum

1371

1301
1201
| 914.045000 MHz

1%, 235 dBuV/m
1104

1001

90T

Levelin dBuV/m

801
0T
B0

50T

37“ t t t t t t t t t t t |
301 905 910 915 920 925 929
Freauency in MHz
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Diagram 3.07_fundamental_DTS_Fhigh_lying

Full Spectrum

1371

1301

1207 927040000 MHz
T 113,839 dBuv/m &
110+

1001
0T

80t

Levelin dBuV/m

0T

60T

50T

37 t t t t t t t t t t t |
301 905 910 915 920 925 929
Freauency in MHz

Diagram 3.13_RSE_DTS_Flow_lying

Full Spectrum

1201
10T

T 902.760000 MHz
1001 115,471 dBuv!m

FCC1Lh.208

Levelin dBuV/m

T 968,070000 MHz
101 41,256 dBUV/m

1] + + + + t
800 1G

30M 50 60 g0 100M 200 300 400 500
Freauency in Hz
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Diagram 3.14_RSE_DTS_Fmid_lying

Full Spectrum

1207
T v
1Mot 914,430000 MHz
1 113,778 dBuvim
100t

FCC15.208

Levelin dBuV/m

1 940,680000 MHz
104 40,671 dBuv Y m

0 PR T T T T | | P T TR T S TR

30M 50 &0

80 100M 200 300 400 500
Freauency in Hz

Diagram 3.15_RSE_DTS_Fhigh_lying

Full Spectrum

1201

1o 927,150000 MHz

113,594 dBuv,
1004+ LY m

FCC15.208

Levelin dBuV/m

1 960,780000 MHz
40,548 dBPVSm

0 "t + e |

30M 50 60 80 100mM 200 300 400 500
Freauency in Hz
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1.1.7.3 Frequency range 1 GHz — 9.5 GHz

Diagram 8.04a_RSE_DTS_Flow_1-2.8GHz

Full Spectrum
1MoT
100+
901
a0
E i L
> i
2 701 H 2.776800000 GHz
TCJ : 60,670 dBEYim
T 60t t N
o i
| i
501 v
401
2,785200000 GHz
48.114 dBUV m
301
20 t |
1G 2G 2.8G
Freauency in Hz
]
Diagram 8.04b_RSE_DTS_Flow_2.8-9.5GHz
Full Spectrum
1MoT
100+
90+
a0
e+ | | |Fdcig. 20pp
2 701
2 9,174000000 GHZ
£ 57,379 dBuvY
e 80T i v
3 - FGCLE. 20804
501
v
404
9,032000008GHz
304 46,426 dByv/m
20 t } t t t t +—
2.8G 4G 5G B 7 8 9.5G

Frequency in Hz
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8.06_RSE_DTS_Fmid_1-9.5GHz

Full Spectrum

10T
1001
90+

80+

0t

60T

Levelin dBuV/m

50+

401

20 t t t t t t t |
1G 2G 3G 4G 5G B 7 il 9.5G
Freauency in Hz

Final_Result
Frequency MaxPeak | Average Limit Margi | Meas.Time | Bandwidt | Heigh | Pol | Azimut | Elevatio Corr.

(MHz) (dBuV/m) | (dBuVim) | (dBuVim) | n (ms) h t h n (dB/m)
6401.010000 3664 | 150.00 | 113.36 100.0 | 1000.000 | 1550 | V 303.0 450 1
9142.370000 4379 5400 | 10.21 100.0 | 1000.000 | 1550 | H 306.0 90.0 18

CETECOM_TR21-1-0039901T01a_A1_C2 30/65



21-1-0039901T01a-A1-C2

(@ cetecom

Diagram 8.05_RSE_DTS_Fhigh_1-9.5GHz

Full Spectrum

1MoT

100

0T

g0

0T ik

60T i
1 R : . FICELE.

Levelin dBuV/m
n
(]
L
[dg]
o] L]
[2=]
- e

50T

40+ &

304

2n t } } } } } } +H
1G 2G 3G 4G b b 7 g 9.5G

Frequency in Hz

Final_Result

Frequency MaxPeak | Average Limit Margi | Meas. Time | Bandwidt | Heigh | Pol | Azimut | Elevatio Corr.
(MHz) (dBuV/im) | (dBuV/im) | (dBuV/m) n (ms) h t h n (dB/m)

6489.090000 38.61 150.00 | 111.39 100.0 1000.000 | 155.0 | H 194.0 90.0 1"
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1.2 FHSS mode

Remark: If the EUT operates under DTS mode, the lowest channel is at 902.3 MHz, the middle channel is chosen to be 914.9
MHz and the highest channel is at 927.8 MHz.

1.2.1 99% Occupied bandwidth (99%0BW)

Ref 30 dBm Art 35 dB

WU i

Center 502.3 MHz 25 kHz/ Span 250 kHz

Diagram 39. 99%0BW, channel low, SF = 10
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® “RBW 3 kHz
VBW 10 kHz

Ref 30 dBm ALt 35 dB SWT 30 ms o1& Hz
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center 914.9 MHz Hz/ Span 250 kHz
Dat JUL,.2021 1 4:549

Diagram 40. 99%0BW, channel middle, SF = 10

® “REW 3 kHz
VBW 10 kHz

Ref 30 dBm Art 35 dB SWT 30 ms
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927.8 MHz 25 kHz/

Date: 9.JUL.2021 15:06:10

Diagram 41. 99%0BW, channel high, SF = 10
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1.2.2 20 dB bandwidth

® “REW 3 kHz
VBW 10 kHz

Ref 30 dBm Art 55 dB SWT 90 ms

2

-70
Center 902.3 MHz 8l Hz/ an BO0 kHz
Date: 6.AUG.2021 13:34:15

Diagram 42. 20 dB BW, channel low, SF = 10
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Ref 30 dBm Art 55 dB
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center 514.9 MHz 50 kHz Span 500 kHz
Date: 6.AUG.2021 13:42:41

Diagram 43. 20 dB BW, channel middle, SF = 10
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® RBW 3 kHz
VBW 10 kHz

Ref 20 dBm ALt 55 dB SWT 70 ms
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Center 92Z7.8 MHz 60 kHz/ Span 600 kHz

Diagram 44. 20 dB BW, channel high, SF = 10

1.2.3 Minimum channel separation

Ref 30 dBm ALt 55 dBE
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Center 920 MHz 50 kHz/ Span 500 KHz
Dat 4,A0G,.2021 14:1%

Diagram 45. channel separation between two adjacent channels. The reference points are set to -6 dB relative to the peak level,
which leads to a channel separation of 205.961 kHz.
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