DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
C.ILF. A29507456

BW=20 MHz. 16QAM. RB Size=max

Low Channel:

Spectrum

D DEKRA

(=)

Ref Level 25.00 dBm  Offset 33.46 dB & RBW 100 kHz

Att 10d8  SWT Ims @ VBW 300 kHz  Mode Sweep
SGL Count 300/300
@ 1Pk Max
M1[1] 15.82 dBm|
20.dB 1.8658780 GHz
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Marker
Type | Ref | Tre | X-value Y-value Function | Function Result |
M1 1 1.865878 GHz 15.82 dBm
T1 1 1.8644785 GHz .04 dém ace Bw 4.531822726 MHz
T2 1 1.8690103 GHz 10.53 dém
M2 1 1.8637654 GHz -10.79 dém
03 M2 1 5.8014 MHz -0.00 dB
L JL J (T
Middle Channel:
Spectrum ug'
Ref Level 25.00 dBm  Offset 33.45 dB @ RBW 100 kHz
Att 10dB  SWT Ims @ VBW 300 kHz  Mode Sweep
SGL Count 300/300
@ 1Pk Max
m1[1] 15.73 dBm)|
20 dB 1.8848780 GHy|
Occ Bui1 4.545151616 MHz|
mM2[1] 10.73 dBm|
Ww\%»ﬂ%‘ 1.8838054 GHz|
10 dBm i
0 dam
104 D1 -10.272 dBm 8 %“‘
-20 dBm
e f'W‘F %M M‘Wﬂm"‘“{' J W el {’MW“\WWW\
-40 dem { W 'Amhr"lw
-50 dem-
-60 dBm
-70 dBn
CF 1.88 GHz 3001 pts Span 40.0 MHz
Marker
Type | Ref | Tre | X-value Y-value Function | Function Result |
M1 1 1.884878 GHz 15.73 dBm
T1 1 1.6844652 GHz 7.35 dém ace Bw 4.545151616 MHz
T2 1 1.8890103 GHz 8.70 dBm
M2 1 1.8838054 GHz -10.73 dém
03 M2 1 5.8514 MHz -0.28 dB
L L i
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High Channel:

Spectrum

DEKRA

(=)

Ref Level 25.00 dém  Offset 33.46 dB8 & RBW 100 kHz

At 1Wds SWT 3ms @ VBW 300 kHz Mode Sweep

SGL Count 300/300

@ 1Pk Max
Mi] 14.68 dBm|

20 db 1.9059980 GHz]
OccBW gy 4.531822726 MHz
M2[1] 14.00 dBm|

MMW 1.9036988 GHz

10 dBm T

0 dam }

-10 dém

D1 -11.320 dBmmr

-20 dBm:

=30 dBm: MWMM
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-40 dem WMM’M
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TR

-60 dBm:
-70 dBn
CF 1.9 GHz 3001 pts Span 40.0 MHz
Marker
Type | Ref | Tre | X-value Y-value Function Function Result |
M1 1 1.905998 GHz 14.68 dBm
T1 1 1.0044785 GHz 7.09 deém Occ Bw 4.531822726 MHz
T2 1 1.5090103 GHz 7.87 dBm
M2 1 1.9036988 GHz -14.00 dBm
D3 M2 1 5.8647 MHz 0.72 dB
L L i
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Spurious Emissions at Antenna Terminals
Limits

FCC §2.1051 and §24.238. RSS-133, Clause 6.5.
The power of emissions shall be attenuated below the transmitter power (P) by a factor of at least 43 + 10
log (P) dB. P in watts.

Compliance with these rules is based on the use of measurement instrumentation employing a resolution
bandwidth of 1 MHz or greater.

At Po transmitting power, the specified minimum attenuation becomes 43+10 log (Po), and the level in dBm relative
to Po becomes:
Po (dBm) —[43 + 10 log (Po in mW) - 30] = -13 dBm

Method

The EUT RF output connector was connected to a spectrum analyser and to the Universal Radio Communication
tester R&S CMW500 (selecting maximum transmission power of the EUT and different modes of modulation) using
a 50-Ohm attenuator and a power divider.

The reading of the spectrum analyser is corrected with the attenuation loss of connection between output terminal of
EUT and input of the spectrum analyser.

The configuration of Resource Blocks and modulation which is the worst case for conducted power was used.

Test Setup

Spectrum
— Analyser
Priver
BT — memamr—{ vichr
Signalling
L Unit
e
suoply
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Results

LTE Cat-1bis Band 2:

A preliminary scan determined the worst-case:
BW=20 MHz. QPSK. RB Size=1. RB Offset=99.

The next results are for this worst-case configuration.

Frequency range 9 KHz - 20 GHz:

- Low Channel: No spurious signals found.
- Middle Channel: No spurious signals found.
- High Channel: No spurious signals found.

Measurement uncertainty (dB): <+2.76

Verdict: PASS
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Subrange

9 kHz - 150 kHz
150 kHz - 30 MHz
30 MHz - 1 GHz
1 GHz - 10 GHz
10 GHz - 20 GHz

Step Size Detectors
14,1 Hz PK+
932,812 Hz  PK+
303,125 kHz PK+
281,25kHz  PK+
312,5 kHz PK+

Bandwidth
300 Hz
10 kHz
1 MHz
1 MHz
1 MHz

D DEKRA

Sweep Time Preamp
Coupled 0dB
Coupled 0dB
Coupled 0dB
Coupled 0dB
Coupled 0dB

LTE Cat-1bis Band 2: BW=15 MHz. 16QAM. RB Size=5. RB Offset=0. Narrowband=0.

Low Channel:

Full Spectrum

FCCPart24-Band 2

Level in dBm

Preview Result 1-PK+ * PK+
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The peak above the limit is the carrier frequency.
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Middle Channel:
Full Spectrum

T FCC Part24 Band 2

Level in dBm

0 2 4 6 8 10 12 14 16 18 20
Frequencyin GHz

Preview Result 1-PK+ FCCPart24 Band 2 ¢ Final Result PK+

The peak above the limit is the carrier frequency.
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High Channel:
Full Spectrum

T FCC Part24 Band 2

Level in dBm

0 2 4 6 8 10 12 14 16 18 20
Frequencyin GHz

Preview Result 1-PK+ FCCPart24 Band 2 ¢ Final Result PK+

The peak above the limit is the carrier frequency.
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Spurious Emissions at Antenna Terminals at Block Edges
Limits
FCC §2.1051 and §24.238. RSS-133 Clause 6.5.

The power of any emission outside of the authorized operating frequency ranges must be attenuated below
the transmitting power (P) by a factor of at least 43 + 10 log(P) dB.

At Po transmitting power, the specified minimum attenuation becomes 43+10 log (Po), and the level in dBm relative
to Po becomes:
Po (dBm) — [43 + 10 log (Po in mW) - 30] = -13 dBm

Method

The EUT RF output connector was connected to a spectrum analyser and to the Universal Radio Communication
tester R&S CMW500 (selecting maximum transmission power of the EUT and different modes of modulation) using
a 50-Ohm attenuator and a power splitter.

The reading of the spectrum analyser is corrected with the attenuation loss of connection between output terminal of
EUT and input of the spectrum analyser.

As stated in FCC part 24.238 / RSS-133 Clause 6.5, in the 1 MHz bands immediately outside and adjacent to the
frequency block or band a resolution bandwidth of at least one percent of the emission bandwidth of the fundamental
emission of the transmitter may be employed.

Test Setup

Spectrum
— Analyser
Priner
EUT ——— attenuator
devider
Signalling
L Unit
=
suoply
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Results

LTE Cat-1bis Band 2:

D DEKRA

Preliminary measurements determined QPSK as the worst-case modulation in terms of band edge results. The next
results are for this worst-case configuration.

RB=1. RB=1.
. RB=1. = RB=1. RB=1. RB=1. B
LTE Ca(tg—llatgf( Band 2. Offset=0. Oéf\fve t_—é) : Offset =0. Offset =0. Offset =0. Oéf\j:ve_tz—é) '
' BW=1.4 MHz B BW=5 MHz | BW=10 MHz | BW=15 MHz B
MHz MHz
Maximum  measured -23,34 -21,09 -19,52 -22,03 -24,1 -27,39
level at Low Block
Edge at antenna port
(dBm)
RB=5. RB=5.
. > RB=5. RB=5. RB=5. RB=5. >
LTE Cagllabslf( Band 2. OBf\]Eitl_g Offset=0. Offset=0. Offset=0. Offset=0. %f\];iitz_g '
) ' BW = 3 MHz BW=5 MHz | BW=10 MHz | BW=15 MHz
MHz MHz
Maximum measured -27,65 -24,22 -24,69 -26,88 -29,61 -33,17
level at Low Block
Edge at antenna port
(dBm)
RB=1. RB=1.
RB=1. _ _ RB=1.
LTE Cat-bis Band 2. | Offset=Max. | s N0 | KB=L Offset Offeet et
OPSK BW=14 set =Max. set =Max. ~Max =Max. =Max.
’ ' BW = 3 MHz BW=5 MHz _ ) BW=15 BW=20
MHz BW=10 MHz
MHz MHz
Maximum measured -20,8 -18,92 -17,12 -18,97 -21,09 -24,63
level at High Block
Edge at antenna port
(dBm)
RB=5. _ _ _ RB=5. RB=5.
LTE Cat-1bis Band 2. Offset=1. ol?fz(;?: 1 OF:fE;g 1 Ol?fz;tsz 1 Offset=1. Offset=1.
QPSK. Bw=1.4 BW =3 MHz | BW=5MHz | BW=10 MHz BW=15 MHz | BW=20
MHz MHz
Maximum measured -24,5 -27,34 -22,59 -27,38 -29,32 -32,86
level at High Block
Edge at antenna port
(dBm)
Measurement uncertainty (dB) <+ 2.76
Verdict
PASS
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BW=5 MHz. QPSK. RB Size=1. RB Offset=0. Low Block Edge:
Spectrum

Ref Level 30.00 d8m  Offset 34.14 dB RBW 20 kHz

D DEKRA

(=)

o ALL 15 dB & SWT 1s @ VBW 100kHz Mode Sweep
SGL Count 10/10

(@ LRm AvgPwr

MI[1] 19.52 dBrm|

1.84999100 GHZ|
mM2[1] 13.34 dBm)|

1.85009620 GHz,

20 dém

o /W

0 d8m /

-10 dem: .

D1 -13.000 dBnr

-20 dBm r‘"l'ﬂ

i MNWWWW/»/

i
-30 dBm e

-40 dBm

-50 dBm

-60 dem

F1

CF 1.85 GHz

1000 pts

Date: 11.FEB.2025 03:49:03

The equipment transmits at the maximum output power.

BW=5 MHz. QPSK. RB Size=5. RB Offset=0. Low Block Edge:
Spectrum

Ref Level 30.00 dém Offset 34.14 dB & RBW 100 kHz

Span 2.0 MHz

Ready

o ALL 15 dB & SWT 1s @ VBW 300kHz Mode Sweep
SGL Count 20/20

(@ 1Rm AvgPwr

20 dem

MI[1]

mM2[1]

24.69 dBm)|
1.84995100 GHz|
13.53 dBm)|
1.85013480 GHz|

10 dém

0 d8m

i

-10 dem:

D1 -13.000 dBnr

Mz

-20 dBm

e
30 dBm——————

-40 dBm

-50 dBm

-60 dem

F1

CF 1.85 GHz

1000 pts

Span 2.0 MHz

Date: 11.FEB.2025 04:24:06

The equipment transmits at the maximum output power.

Ready WNRREREND MO
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BW=5 MHz. QPSK. RB Size=1. RB Offset=Max. Narrowband=Max. High Block Edge:
Spectrum

o
A
Ref Level 30.00 d8m  Offset 34.14 dB & RBW 50 kHz

o ALL 15 dB & SWT 1s @ VBW 200kHz Mode Sweep
SGL Count 20/20

(@ LRm AvgPwr

M1[1] 17.12 dBm)|
1.91002500 GHz|
M2[1] 13.22 dBm)|
1.90995770 GHz|
20 dem ﬁ_\
10 dBm // \
0 dem / \\\
-10 dem: - M2
D1 -13.000 dBrr X
. THE
-20 dBm sl
b T -
B -
M,__,M P i o
-30 dBm
-40 dem:
-50 dBm
-60 dem
F1
CF 1.91 GHz 1000 pts Span 2.0 MHz
il Ready
The equipment transmits at the maximum output power.
BW=5 MHz. QPSK. RB Size=5. RB Offset=1. Narrowband=Max. High Block Edge:
Spectrum [DE’\I
Ref Level 30.00 dém Offset 34.14 dB & RBW 200 kHz
o ALL 15 dB @ SWT 15 & VBW 1MHz Mode Swesp
SGL Count 20/20
@ LRm AvgPwr
M1[1] 22.59 dBm)|
1.91010100 GHz|
M2[1] 13.10 dBm)|
1.90997660 GHz|
20 dem
—_
™
0 dem
\,
-10 dem: M2
D1 -13.000 dBnr \
™
-20 dBm T
\\,\Nk@m%h
-30 dBm N At——
-40 dem:
-50 dBm
-60 dem
F1
CF 1.91 GHz 1000 pts Span 2.0 MHz
)il Ready  WAMRRENAY W6
Date: 11.FEB.2025 05:24:21
The equipment transmits at the maximum output power.
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Radiated Emissions
Limits

* FCC § 24.238. RSS-133 Clause 6.5:

The power of emissions shall be attenuated below the transmitter power (P) by a factor of at least 43 + 10 log (P)
dB. P in watts.

Compliance with these rules is based on the use of measurement instrumentation employing a resolution bandwidth
of 1 MHz or greater.

Method

The measurement was performed with the EUT inside an anechoic chamber. The spectrum was scanned from 30
MHz to at least the 10th harmonic of the High frequency generated within the equipment.

The EUT was placed on a non-conductive stand at 3-meter distance from the measuring antenna for measurements
up to 17 GHz. Measurements above 17 GHz require the distance to be reduced to 1.5 meters.

Detected emissions were maximized at each frequency by rotating the EUT and adjusting the height and polarization
of the measuring antenna. The maximum meter reading was recorded.
Measurement Limit:

At Po transmitting power. the specified minimum attenuation becomes 43+10log (Po) and the level in dBm relative
Po becomes:

Po (dBm) - [43 + 10 log (Po in mwatts) - 30] = - 13 dBm

The maximum field strength (dBuV/m) of each detected emission at less than 20 dB respect to the limit is converted
to an equivalent EIRP level (dBm) according to ANSI C63.26 with the formula:

EIRP (dBm) = E (dBuV/m) + 20 log(D) - 104.8;

where D is the measurement distance (in the far field region) in m.
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Test Setup

Radiated measurements below 1 GHz:

D DEKRA

ANECHOIC CHAMBER
Measuring 360°Rotating
Antenna Table
‘ ‘ Device Und

| 3 m distance Test

| [ ]

~

AntennaMast
| (Antennaheight variation: 1-4 m)
Link antenna
Spectrum analyser
Signalling unit

Shielded Control RoomFor
Radiated Measurements

Radiated measurements above 1 GHz up to 17 GHz:

Spectrum Analyzer

Signzlling Unit
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Radiated measurements above 17 GHz:

VWWWWWWWWWWWWWWWWIYWWY

Preamplifier Hor sebecns
EUT
- ~
~ = .
1.5 m distance
Spectrum
analyser
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Results

LTE Cat-1bis Band 2:

A preliminary scan determined the BW=20 MHz, QPSK, RB Size=1, RB Offset=99 as the worst case. The following
results are for this worst-case configuration.

Frequency Range 30 MHz - 1 GHz:
- LOW CHANNEL:

No spurious signals were found at less than 20 dB below the limit.

- MIDDLE CHANNEL:

No spurious signals were found at less than 20 dB below the limit.

- HIGH CHANNEL:

No spurious signals were found at less than 20 dB below the limit.

Frequency Range 1 - 20 GHz:
- LOW CHANNEL:

No spurious signals were found at less than 20 dB below the limit.

- MIDDLE CHANNEL:
No spurious signals were found at less than 20 dB below the limit.

- HIGH CHANNEL:

No spurious signals were found at less than 20 dB below the limit.

<+5.03 forf< 1 GHz
Measurement uncertainty (dB) <+ 4.32 forf=1 GHz up to 17 GHz
<+ 4.58 for f =217 GHz up to 20 GHz

Verdict Pass
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Subrange Step Size Detectors Bandwidth Sweep Time  Preamp
30 MHz - 1 GHz 30,312 kHz  PK+ 1 MHz Coupled 0dB
1 GHz - 3GHz 62.5 kHz PK+ 1 MHz ls 0dB
3 GHz - 17 GHz 437.5 kHz PK+ 1 MHz ls 0dB
17 GHz - 20 GHz 93.75 kHz PK+ 1 MHz ls 0dB

FREQUENCY RANGE 30 MHz - 1 GHz:

- Low Channel:

Level in dBm

.EU.
_85.
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency in Hz
Preview Result TH-PK+ —  Preview Result 1%-PK+
= FCC R3E Part 24 (B2 B25) - -13 dBm

* Final Result PK+

- Middle Channel:

Level in dBm

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

Preview Result TH-PK + —  Preview Result 1V-PK+
FCC RSE Part 24 (B2, B25)  -——------- -13 dBm
¢ Final_Result PK+
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- High Channel:

D DEKRA

Level in dBm

50 60

80 100M

Frequency in Hz

Preview Result TH-PK+
FCC RSE Part 24 (B2 B25)
& Final Result PK+

Preview Result 1V-PK+
-13 dBm
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FREQUENCY RANGE 1 - 20 GHz:

- Low Channel:

30T

20T

D DEKRA

Frequency in Hz

Preview Result 1H-PK+
* Critical_Freqs PK+
---------- -13 dBm L 4
X MaxPeak-PK+ (Single)

The peak above the limit is the carrier frequency.

Preview Result 1V-PK+
FCC RSE Part 24 (B2, B25)
Final_Result PK+

=13 dBm

Level in dBm
I
e

|
I
(a1
}
T

1

[5;]

[=]
1

1

(351

(231
}
T

'
o
=
f
T

'
o
221
1
T

17 12.5 18 18.5 19 19.5
Frequency in GHz

Preview Result 1-PK+ = -13 dBm * Final _Result PK+
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- Middle Channel:

30+

20.-

D DEKRA

-40+
1G 2G 3G 4G 56 6 8 106 17G
Frequency in Hz
Preview Result 1H-PK+ ————  Preview Result 1V-PK+
* Critical_Freqs PK+ FCC RSE Part 24 (B2, B25)
---------- -13.dBm & Final_Result PK+
X MaxPeak-PK+ (Single)
The peak above the limit is the carrier frequency.
i -13.dBm
_‘] 5._
-20..
_25.-
_30..
£ -35T
o
g 1
£ -t
g ]
(]
- _45.-
_50..
_55..
_EU..
_65..
17 17.5 18 185 19 19,5 20
Frequency in GHz

Preview Result 1-PK+ = =13 dBm L Final Result PK+

Report No: 80874RRF.004A1 Page 64 of 65

2025-04-24



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
C.ILF. A29507456

- High Channel:

30+
20.-

10.-

D DEKRA

Frequency in Hz

Preview Result 1H-PK+ Preview Result 1V-PK+
* Critical_Fregs PK+ FCC RSE Part 24 (B2, B25)
---------- -13dBm & Final_Result PK+
X MaxPeak-PK+ (Single)

The peak above the limit is the carrier frequency.

=13 dBr

-15+

-20..

-25..

-30..

-35..

_40..

Level in dBm

_45..

.50. -

.55..

.BU..

Frequency in GHz

17 17.5 18 18,5 19 14,5

Freview Result 1-PK+ = -13 dBm L Final Result PK+
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