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Frequency Range GHz = [3, 17] Equipment Type = Digital Transmission System (DTS)
Modulation =802.11g (OFDM 6 Mbit/s) Frequency MHz = 2462.00000
MIMO Mode = SISO Active Port =1
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Modulation: 802.11n HT20 (OFDM MCSO0)

MIMO Mode: SISO
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Frequency Range GHz =[1, 3] Equipment Type = Digital Transmission System (DTS)
Modulation =802.11n HT20 (OFDM MCSO0) Frequency MHz = 2437.00000
MIMO Mode = SISO Active Port =1
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Spectrum Analyzer Parameters

Subrange ‘ Step Size Detectors Bandwidth Sweep Time | Preamp
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Results

Modulation: 802.11n HT40 (OFDM MCSO0)
MIMO Mode: SISO

Attachments
Frequency Range GHz =[1, 3] Equipment Type = Digital Transmission System (DTS)
Modulation =802.11n HT40 (OFDM MCSO0) Frequency MHz = 2422.00000
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Subrange ‘ Step Size Detectors Bandwidth Sweep Time | Preamp
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1GHz-3GHz 30,769 kHz | PK+; AVG 1 MHz 1s 0dB
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Spectrum Analyzer Parameters
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Equipment Type = Digital Transmission System (DTS)
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2387.100000 59.64 74.00 14.36 1700 | H 358.0
2387.100000 44.76 54.00 9.24 1700 | H 358.0
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2382.900000 45.77 54.00 8.23 1000.000 160.0 | H 359.0
2484.000000 58.83 74.00 15.17 1000.000 240.0 | H 0.0
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Frequency Range GHz =[1, 17] Equipment Type = Digital Transmission System (DTS)
Modulation =SU: 802.11ax HE20 (OFDMA MCS0) Frequency MHz = 2412.00000
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2387.900000 49.65 54.00 4.36 2150 | H 23.0
2387.900000 61.64 74.00 12.36 2150 | H 23.0
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Modulation =SU: 802.11ax HE20 (OFDMA MCSO0) Frequency MHz = 2462.00000

MIMO Mode = SISO
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Tables:
Spectrum Analyzer Parameters
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Preview Result 1V-PK+
Preview Result 1H-PK+

D DEKRA

— FQOC15.247 Restricted Bands AVG
4 Final_Resit AVG
Subrange Step Size Detectors Bandwidth ‘ Sweep Time Preamp
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3 GHz - 17 GHz 140 kHz | PK+; AVG 1 MHz 1s 30dB
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Appendix C: Test results. ZigBee 2.4 GHz
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TEST CONDITIONS

TEST CASES DETAILS

RSS-247 5.5/ FCC 15.247 (d) [RSE] Emission limitations radiated (Transmitter)
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TEST CONDITIONS

(*): Data provided by the client.

POWER SUPPLY (*):
Vnominal: 3.3V
Type of Power Supply: DC internal.

ANTENNA (*):
Type of Antenna: u-blox PCB antenna (internal)
Maximum Declared Antenna Gain: 3 dBi

TEST FREQUENCIES (*):

Modulation Data Low Power Middle Power High Power High Power

rates Channel:  adjustment  Channel adjustment  Channel | adjustment Channel adjustment
(1) (2
ZIGBEE O- 250 kbps | 2405 MHz 2445 MHz 2475 MHz
QPSK MHz

During transmitter test the EUT was controlled by a SW tool provided by the client to operate in a continuous transmit
mode on the modulation schemes and test channels as required. Power adjustment correspond to the parameter
value configured in the SW tool.

All channels with frequencies avobe High Channel (1) will be configured at the same power adjustment as high
Channel (2)

Report No: 79354RRF.004 Page 100 of 114 2025-03-13



DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia, D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - Espafa

C.ILF. A29507456

RADIATED MEASUREMENTS:

All radiated tests were performed in a semi-anechoic chamber. The measurement antenna (Bilog antenna for the
range between 30 MHz to 1000 MHz and 1 GHz-17 GHz Double ridge horn antenna) is situated at a distance of 3 m
and at a distance of 1.5 m for the frequency range 17 GHz-26 GHz (17 GHz-40 GHz horn antenna).

For radiated emissions in the range 17 GHz-26 GHz that is performed at a distance closer than the specified distance,
an inverse proportionality factor of 20 dB per decade is used to normalize the measured data for determining
compliance.

The equipment under test was set up on a non-conductive platform above the ground plane and the situation and
orientation was varied to find the maximum radiated emission. It was also rotated 360° and the antenna height (Bilog
antenna and Double ridge horn antenna) was varied from 1 to 4 meters to find the maximum radiated emission.
Measurements were made in both horizontal and vertical planes of polarization.

A resolution bandwidth/video bandwidth of 100 kHz / 300 kHz was used for frequencies below 1 GHz and 1 MHz / 3
MHz for frequencies above 1 GHz.

Radiated measurements setup from 30 MHz to 1 GHz:

ANECHOIC CHAMBER
Measuring 360° I_{rogalltmg
Antenna able

‘ ‘ | 3 m distance

‘ ~

AntennaMast
| (Antennaheight variation: 1-4 m)

Spectrum analyser

Shielded Control RoomFor
Radiated Measurements
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Radiated measurements setup from 1 GHz to 17 GHz:
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Radiated measurements setup f > 17 GHz:

Preamplifier

Spectrum
analyser

Hom anteénna

EUT

A

1.5 m distance

!
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TEST CASES DETAILS

D DEKRA

RSS-247 5.5/ FCC 15.247 (d) [RSE] Emission limitations radiated
(Transmitter)

Limits
Radiated emissions which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c) / RSS-Gen):

Frequency Range (MHz)

Field strength (uV/m)

Field strength

Measurement distance

(dBuVv/m) (m)
2400/F(kHz2) 300
0.490 - 1.705 24000/F (kHz) i 30
1.705 - 30.0 30 i 30
30 - 88 100 40 3
88 - 216 150 435 3
216 - 960 200 46 3
Above 960 500 54 3

The emission limits shown in the above table are based on measurements employing CISPR quasi-peak detector
except for the frequency bands 9-90 kHz, 110-490 kHz and above 1000 MHz. Radiated emission limits in these
three bands are based on measurements employing an average detector.

For average radiated emission measurements above 1000 MHz, there is also a limit corresponding to 20 dB above
the indicated values in the table, specified when measuring with peak detector function.

RSS-247:

Attenuation below the general field strength limits specified in RSS-Gen is not required.
Frequency range tested for Radiated emissions:
Start frequency: no radiofrequency signal generated in the device found below 10% sub-harmonic, no further

investigation required.
Stop frequency: it has been performed the radiated spurious emissions until 10" harmonic.

Verdict

Pass
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Attachments

Spectrum analyzer parameter:

Subrange Step Size Detectors Bandwidth Sweep Time  Preamp
Receiver: [ESW 44]

30 MHz - 1 GHz 9,7 kHz PK+ 100 kHz 1ls 0dB
1GHz -3 GHz 20 kHz PK+; AVG 1MHz 1ls 0dB

3 GHz - 17 GHz 140 kHz PK+;AVG 1MHz 1ls 0dB

17 GHz - 26 GHz 300 kHz PK+; AVG 1MHz 1ls 0dB

Frequency Range GHz =[0.03, 1] Equipment Type = Digital Transmission System (DTS)
The spurious frequencies detected do not depend on the transmission channel or the Modulation
MIMO Mode = SISO Active Port =1
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51.631000 17.10 40.00 22.90 202.0 | V 76.0
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Frequency Range GHz =[1, 17] Equipment Type = Digital Transmission System (DTS)

Modulation = ZigBee Frequency MHz = 2405.00000
MIMO Mode = SISO Active Port =1
Images:
Full Spectum
&) —a
70T
£®7
> 1
a o T e et O T T Ty P e e T A
s 7T
o
g |
3 DO PROR RNV SRUE RO oy v TR P ' M WS A Ay VM AR Aty Aot
40 E=
m -+
20 } } } } } } } !
2310 2320 2340 2360 2380 2390
Fiequeiicy ViR Z
Preview Result2V-AVG Preview Result 1V-PK+
Preview Result2H-AVG Preview Result 1H-PK+
* PK+ * AVG
FQC 15247 PK FQC 15247 Restricted Bands AVG
L 2 Final_Result PK+ ¢ Final_Resit AVG
Full Spectum
120 T
100 T
£ 1
% 80 FOC 15.247 PK
[oa) 1
©
£
g © ) N T EOC 15247 Resticted Bands AVG
3 + , § Al o By ol
ot gl N
1 ) TR A
2071 g
10 + + + + + + + + + |
1G 2G 3G 4G 56 6 8  10G 17G

Frequency in Hz

Preview Resuit2V-AVG Preview Result 1V-PK+

Preview Result2H-AVG Preview Result 1H-PK+
* PK+ * AVG

FQC 15247 PK FOC 15.247 Resticted Bands AVG
L 2 Final_Result PK+ ¢ Final_Resuit AVG

Report No: 79354RRF.004 Page 105 of 114 2025-03-13



DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia, D E K R A
¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.I.F. A29507456

Full Spectum

m —p
0T
e®7
; T A
O NI CPRANRINNCIARNLA IR WA ORI SNREAT TG IT N TN
a) -+
k=
°
° 1
Q ~———— " — A A —— N m A e ——— N
-
40 -+
3) -+
20 } } } } } |
24835 2490 2495 2500
I:I Cq uci Iby ill ;VII‘l L
Preview Result2V-AVG Preview Result 1V-PK+
Preview Result2H-AVG Preview Resulit 1H-PK+
* PK+ * AVG
FQC 15.247 PK FQOC 15247 Restricted Bands AVG
L 2 Final_Resuit PK+ ¢ Final_Result AVG

Report No: 79354RRF.004 Page 106 of 114 2025-03-13



DEKRA Testing and Certification, S.A.U.
P Tecnoldgico de Andalucia,
c/agjel\j/iroeégﬁgag Ir:;) 2 ?Zgrzsgzuga%panillas - Mélaga - Espafia > D E KRA
C.LF. A29507456

Frequency Range GHz =[1, 17] Equipment Type = Digital Transmission System (DTS)

Modulation = ZigBee Frequency MHz = 2445.00000

MIMO Mode = SISO Active Port =1
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Frequency Range GHz =[1, 17] Equipment Type = Digital Transmission System (DTS)

Modulation = ZigBee Frequency MHz = 2475.00000

MIMO Mode = SISO Active Port =1
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Frequency Range GHz =[1, 3]
Modulation = ZigBee
MIMO Mode = SISO

Equipment Type = Digital Transmission System (DTS)
Frequency MHz = 2480.00000
Active Port =1

D DEKRA
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Frequency Range GHz = [3, 17]
Modulation = ZigBee

MIMO Mode = SISO
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Frequency Range GHz =[17, 26] Equipment Type = Digital Transmission System (DTS)

The spurious frequencies detected do not depend on the transmission channel or the Modulation

MIMO Mode = SISO Active Port =1
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