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Middle Channel:
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Spurious Emissions at Antenna Terminals

SPECIFICATION:

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.

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 spectrum was investigated from 9 kHz to 20 GHz.

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

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.

Measurement Limit:

According to specification. 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.

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

TEST SETUP:
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RESULTS:
LTE Band 2. QPSK MODULATION. BW = 1.4 MHz.
- Low Channel: No spurious frequencies detected at less than 20 dB below the limit
- Middle Channel: No spurious frequencies detected at less than 20 dB below the limit

- High Channel: No spurious frequencies detected at less than 20 dB below the limit

LTE Band 2. QPSK MODULATION. BW =3 MHz.
- Low Channel: No spurious frequencies detected at less than 20 dB below the limit
- Middle Channel: No spurious frequencies detected at less than 20 dB below the limit

- High Channel: No spurious frequencies detected at less than 20 dB below the limit

LTE Band2. QPSK MODULATION. BW =5 MHz.
- Low Channel: No spurious frequencies detected at less than 20 dB below the limit
- Middle Channel: No spurious frequencies detected at less than 20 dB below the limit

- High Channel: No spurious frequencies detected at less than 20 dB below the limit

LTE Band 2. QPSK MODULATION. BW =10 MHz.
- Low Channel: No spurious frequencies detected at less than 20 dB below the limit
- Middle Channel: No spurious frequencies detected at less than 20 dB below the limit

- High Channel: No spurious frequencies detected at less than 20 dB below the limit

LTE Band 2. QPSK MODULATION. BW =15 MHz.
- Low Channel: No spurious frequencies detected at less than 20 dB below the limit
- Middle Channel: No spurious frequencies detected at less than 20 dB below the limit

- High Channel: No spurious frequencies detected at less than 20 dB below the limit

LTE Band 2. QPSK MODULATION. BW =20 MHz.
- Low Channel: No spurious frequencies detected at less than 20 dB below the limit
- Middle Channel: No spurious frequencies detected at less than 20 dB below the limit

- High Channel: No spurious frequencies detected at less than 20 dB below the limit

Measurement uncertainty (dB): < + 2.77

Verdict: PASS

Report No: (NIE) 66136RRF.001 Page 53 of 84 2020-11-03



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.ILF. A29507456

LTE Band 2. QPSK MODULATION. BW = 1.4 MHz.

Low Channel:

Spectrum I [nn]

Ref Level 20.00 dém Offset 16.00 d& & RBW 1 MHz

| Att 15dB  SWT B0 ms & VBW 3 MHz Mode Sweep
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The peak above the limit is the carrier frequency.

Middle Channel:

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

Spectrum I ':,?

Ref Level 20.00 dBm Offset 16.00 d& & RBW 1 MHz
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The peak above the limit is the carrier frequency.

LTEBand 2. QPSK MODULATION. BW = 3 MHz.

Low Channel:

Spectrum I T

Ref Level 20.00 dBm Offset 16.00 d& & RBW 1 MHz
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The peak above the limit is the carrier frequency.
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Middle Channel:

Spectrum I ?

Ref Level 20.00 dém Offset 16.00 dB8 & RBW 1 MHz

[ Att 15 dB SWT 80 ms & VBW 3 MHz Mode Sweep
TDF
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The peak above the limit is the carrier frequency.

High Channel:

Spectrum I vy

Ref Level 20.00 dém  Offset 16.00 dB & RBW 1 MHz
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The peak above the limit is the carrier frequency.
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LTE Band 2. QPSK MODULATION. BW =5 MHz.

Low Channel:

( ] o
Spectrum A

Ref Level 20.00 dém Offset 16.00 d& & RBW 1 MHz
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The peak above the limit is the carrier frequency.

Middle Channel:

Spectrum I ':,?

Ref Level 20.00 dBm Offset 16.00 d& & RBW 1 MHz
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TDF
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The peak above the limit is the carrier frequency.
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High Channel:

Spectrum I ?

Ref Level 20.00 dém Offset 16.00 dB8 & RBW 1 MHz
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The peak above the limit is the carrier frequency.

LTE Band2. QPSK MODULATION. BW = 10 MHz.

Low Channel:

Spectrum I ?
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The peak above the limit is the carrier frequency.
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Middle Channel:

Spectrum | vy

Ref Level 20.00 dém Offset 16.00 d& & RBW 1 MHz
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The peak above the limit is the carrier frequency.
High Channel:

Spectrum I T
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The peak above the limit is the carrier frequency.
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LTE Band2. QPSK MODULATION. BW = 15 MHz.

Low Channel:

( ] o
Spectrum A

Ref Level 20.00 dém Offset 16.00 d& & RBW 1 MHz
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The peak above the limit is the carrier frequency.

Middle Channel:

Spectrum I ':,?
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The peak above the limit is the carrier frequency.
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High Channel:

Spectrum I [n:n]
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The peak above the limit is the carrier frequency.

LTE Band2. QPSK MODULATION. BW =20 MHz.

Low Channel:

Spectrum I [n:n]
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The peak above the limit is the carrier frequency.
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Middle Channel:

Spectrum I T

Ref Level 20.00 dém  Offset 16.00 dB & RBW 1 MHz
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The peak above the limit is the carrier frequency.

High Channel:
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The peak above the limit is the carrier frequency.
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Spurious Emissions at Antenna Terminals at Block Edges

SPECIFICATION:

FCC §2.1051 and §24.238. RSS-133 Clause 6.5.

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 indicated in FCC part 24/RSS-133. 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.

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

Measurement Limit:

According to specification. 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.

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

TEST SETUP:

Spectrum
— Analyser
Priner
EUT ——— attenuator
davider
Signalling
L Unit
L
suply
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D DEKRA

RESULTS:
LTE Band 2.
LTE QPSK RB=1. RB=1. RB=1. RB=1. RB=1. RB=1.
MODULATION: Offset=0. Offset =0. Offset =0. Offset =0. Offset =0. Offset =0.
BW=1.4 BW =3 BW =5 BW =10 BW =15 BW =20
MHz MHz MHz MHz MHz MHz
Maximum measured level
at Lowest Block Edge at -23.57 -21.37 -21.24 -30.24 -30.23 -33.58
antenna port (dBm)
LTE QPSK RB= All. RB= All. RB= All. RB= All. RB= All. RB= All.
MODULATION: Offset=0. Offset =0. Offset =0. Offset =0. Offset =0. Offset =0.
BW=1.4 BW =3 BW =5 BW =10 BW =15 BW =20
MHz MHz MHz MHz MHz MHz
Maximum measured level
at Lowest Block Edge at -28.67 -27.78 -28.27 -31.94 -35.31 -36.97
antenna port (dBm)
LTE QPSK RB=1. RB=1. RB=1. RB=1. RB=1. RB=1.
MODULATION: Offset=Max. | Offset=Max. | Offset=Max. | Offset=Max. | Offset=Max. | Offset=Max.
BW =1.4 BW =3 BW =5 BW =10 BW =15 BW =20
MHz MHz MHz MHz MHz MHz
Maximum measured level
at Highest Block Edge at -22.52 -20.32 -21.17 -30 -31.16 -34.08
antenna port (dBm)
LTE QPSK RB= All. RB= All. RB= All. RB= All. RB= All. RB= All.
MODULATION: Offset=0. Offset =0. Offset =0. Offset =0. Offset =0. Offset =0.
BW=1.4 BW =3 BW =5 BW =10 BW =15 BW =20
MHz MHz MHz MHz MHz MHz
Maximum measured level
at Highest Block Edge at -26.16 -26.78 -26.66 -28.83 -29.88 -32.67
antenna port (dBm)
Measurement uncertainty: <+1.57 dB
Verdict: PASS
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LTE Band 2. QPSK MODULATION. BW=1.4 MHz. RB=1. Offset=0. Lowest Block Edge:

Spectrum I T

Ref Level 30.00 dém Offset 16.00 dB & RBW 30 kHz

fo Att 25dB @ SWT 2s @ VBW 100 kHz Mode Sweep
TDF
@ 1Rm View
mM2[1] 23.57 dBm)|
1.84998400 GHz
M1[1] 13.35 dBm
20 dBm
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™I,
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/| WA

U Ceall B et 4 LM A
,«w»f//

-50 dBm
-60 dBm
i
CF 1.85 GHz 1000 pts Span 2.0 MHz

The equipment transmits at the maximum output power

LTE Band 2. QPSK MODULATION. BW=1.4 MHz. RB=1. Offset=Max. Highest Block Edge:

Spectrum I T

Ref Level 30,00 dBm Offset 16.00 dB & RBW 30 kHz

Jo Att 25 dB = SWT 2s @ VBW 100 kHz Mode Sweep
TDF

@ 1Rm View

mM2[1] 22.52 dBm

1.91001550 GHz
13.06 dBm
1.90994900 GHz|

M1[1]
20 dBm
10 dém r_/v“\\

R

yE!
D1 -13,000 dBr %

A7 A.
AN N

T:;‘M”J W\\N“”“““\\ s TN

-30 dBm

-50 dBm

-60 dBm

F1

CF 1.91 GHz 1000 pts

Span 2.0 MHz

The equipment transmits at the maximum output power
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LTE Band 2. QPSK MODULATION. BW=1.4 MHz. RB=All. Offset=0. Lowest and Highest Block Edges:

Spectrum I ?
Ref Level 30.00 dém Offset 16.00 dB & RBW 30 kHz
& Att 25 dB @ SWT 2s @ VBW 100 kHz Mode Sweep
TDF
@ 1Rm View
mM2[1] -28.67 dBm
1.84998400 GHz
M1[1] 13.20 dBm
20 dém 1.85010420 GHz
10 dBm
fwwwwwm
O dBm /
-10 dBm L[
D1 -13.000 dBr /'/
-20 dBm
M2
-30 dBm
P A At St ot
[ mtmimin, Lt e
m
-50 dBm
-60 dBrm
1
CF 1.85 GHz 1000 pts Span 2.0 MHz

The equipment transmits at the maximum output power

Spectrum I

(=]
[-Y
Ref Level 30.00 dém Offset 16.00 d& & RBW 30 kHz
o Att 25dB @ SWT 25 @ VBW 100 kHz Mode Sweep
TDF
@ 1Rm View
M2[1] 26.16 dBm)|
1.91001510 GHz|
mMi[1] 13.36 dBm
20 dBm

1.90988680 GHz

10 dém

0 dBm \

-10 dBm
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The equipment transmits at the maximum output power

Verdict: PASS
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LTE Band 2. QPSK MODULATION. BW=3 MHz. RB=1. Offset=0. Lowest Block Edge:

(Somen ) =)

A
Ref Level 30.00 dBm Offset 16,00 dB » RBW 50 kHz
= Att 25 dB & SWT 2 s » VBW 200 kHz Mode Sweep
TDF
® 1Rm View
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The equipment transmits at the maximum output power

LTE Band 2. QPSK MODULATION. BW=3 MHz. RB=1. Offset=Max. Highest Block Edge:

Spectrum I T
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mM2[1] 20.32 dBm)|
20 dBm

1.91002520 GHz|
10 dém ///v\\
0 dBrm \
-10 dBm / -
D1 -13.000 dBm ‘4"

-20 dBm / \[\I'

-30 dBm /‘)ﬂ‘—

,_/«wwm_/‘/ w‘\
A L CE VSTV SV WL,
-50 dBm
-60 dBm
F1
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The equipment transmits at the maximum output power
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LTE Band 2.

Spectrum I

Ref Level 30.00 dém

QPSK MODULATION. BW=3 MHz. RB=All. Offset=0. Lowest and Highest Block Edges:

Offset 16.00 dB & RBW 50 kHz

D DEKRA
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The equipment transmits at the maximum output power

Span 2.0 MHz

Spectrum | [%]
Ref Level 30.00 dBm Offset 16.00 dB & RBW 50 kHz
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The equipment transmits at the maximum output power
Verdict: PASS
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LTE Band 2. QPSK MODULATION. BW=5 MHz. RB=1. Offset=0. Lowest Block Edge:

Spectrum | vy
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The equipment transmits at the maximum output power

LTE Band 2. QPSK MODULATION. BW=5 MHz. RB=1. Offset=Max. Highest Block Edge:

( ] o
Spectrum A
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The equipment transmits at the maximum output power
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LTE Band 2.

Spectrum |

D DEKRA

QPSK MODULATION. BW=5 MHz. RB=All. Offset=0. Lowest and Highest Block Edges:

(7]
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Spectrum I

The equipment transmits at the maximum output power

Span 2.0 MHz
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Verdict: PASS

The equipment transmits at the maximum output power
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LTE Band 2.

Spectrum I

Ref Level 30.00 dém

QPSK MODULATION. BW=10 MHz. RB=1.

D DEKRA

Offset=0. Lowest Block Edge:

(7]
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The equipment transmits at the maximum output power

LTE Band 2.

Spectrum I

Ref Level 30.00 dém Offset 16.00 dB & RBW 200 kHz

QPSK MODULATION. BW=10 MHz. RB=1. Offset=Max. Highest Block Edge:
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The equipment transmits at the maximum output power
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LTE Band 2. QPSK MODULATION. BW=10 MHz. RB=All. Offset=0. Lowest and Highest Block Edges:

Spectrum I ?
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The equipment transmits at the maximum output power

Spectrum | nf
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The equipment transmits at the maximum output power

Verdict: PASS
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LTE Band 2.

Spectrum I

Ref Level 30.00 dém

QPSK MODULATION. BW=15 MHz. RB=1. Offset=0. Lowest Block Edge:

D DEKRA
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LTE Band 2.

Spectrum I
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The equipment transmits at the maximum output power

Span 2.0 MHz

QPSK MODULATION. BW=15 MHz. RB=1. Offset=Max. Highest Block Edge:
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LTE Band 2.

D DEKRA

QPSK MODULATION. BW=15 MHz. RB=All. Offset=0. Lowest and Highest Block Edges:

Spectrum I ?
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The equipment transmits at the maximum output power

Spectrum I
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The equipment transmits at the maximum output power
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LTE Band 2. QPSK MODULATION. BW=20 MHz. RB=1. Offset=0. Lowest Block Edge:

Spectrum I T
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The equipment transmits at the maximum output power

LTE Band 2. QPSK MODULATION. BW=20 MHz. RB=1. Offset=Max. Highest Block Edge:

Spectrum | nf
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The equipment transmits at the maximum output power
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LTE Band 2.

Spectrum I

Ref Level 30.00 dém

[ ALt
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D DEKRA

QPSK MODULATION. BW=20 MHz. RB=All. Offset=0. Lowest and Highest Block Edges:
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Verdict: PASS

The equipment transmits at the maximum output power
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Radiated Emissions

SPECIFICATION:

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.

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 highest frequency generated within the equipment.

The EUT was placed on a non-conductive stand at a 3 meter distance from the measuring antenna for measurements
below 18 GHz and at 1 m distance for measurements above 18 GHz.

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

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) inm. D =3 m.
Measurement Limit:
According to specification. 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.
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
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TEST SETUP:

Radiated measurements below 1 GHz.

ANECHOIC CHAMBER
o .
Measuring 360°Rotating
Antenna Table
‘ ‘ Device Und
| 3 m distance Test
L ]
N
AntennaMast
| (Antennaheight variation: 1-4 m)
Link antenna
Spectrum analyser
Signalling unit
Shielded Control RoomFor
Radiated Measurements

Radiated measurements between 1 GHz and 18 GHz.

Spectrum Analyser

Signalling Unit
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Radiated measurements above 18 GHz.

Preamplifier

VWAVWWAWWWAWWAY

Horn antenna

1 m distance

Horn antenna
for RF link

e

MW

A

Spectrum
analyser

Shielded control room for
radiated measurements

Signalling unit

D DEKRA
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RESULTS:
LTE Band 2:

QPSK and 16QAM modulations:

D DEKRA

A preliminary scan determined the QPSK modulation, BW=10 MHz, RB Size=1, RB Offset=24 as the worst case.

The following tables and plots show the results for this case.
- Low Channel:
Frequency range 30 MHz - 1 GHz
No spurious frequencies at less than 20 dB below the limit.
Frequency range 1 - 18 GHz
No spurious frequencies at less than 20 dB below the limit.
Frequency range 18 - 20 GHz
No spurious frequencies at less than 20 dB below the limit.
- Middle Channel:
Frequency range 30 MHz - 1 GHz
No spurious frequencies at less than 20 dB below the limit.
Frequency range 1 GHz-18 GHz

Spurious frequencies at less than 20 dB below the limit:

- High Channel:

Spurious frequency (GHz) | E.l.LR.P (dBm) Polarization Detector
5.63975 -31.26 V Peak
Frequency range 18 - 20 GHz
No spurious frequencies at less than 20 dB below the limit.
Frequency range 30 MHz - 1 GHz
No spurious frequencies at less than 20 dB below the limit.
Frequency range 1 GHz-18 GHz
Spurious frequencies at less than 20 dB below the limit:
Spurious frequency (GHz) | E.I.LR.P (dBm) | Polarization Detector
5.71475 -28.96 V Peak

Frequency range 18 - 20 GHz

No spurious frequencies at less than 20 dB below the limit.

Measurement Uncertainty (dB): <+ 4.99 for f = 30 MHz up to 1 GHz
<+ 4.98 forf=1 GHz up to 18 GHz
<+ 5.08 for f 2 18 GHz up to 20 GHz

Verdict: PASS
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FREQUENCY RANGE 30 MHz - 1 GHz:

This plot is valid for the Low, Middle and High Channels:

Spectrum @]

D DEKRA

Ref Level -10.00 dBém Offset 2.15 dB & RBW 1 MHz

|= Att 10 d8 & SWT 1s @ VBW 3 MHz Mode Sweep Input 1 aC
TODF

@ 1Pk View

D1 -13.000 dBnr

2048

-30 dBm-

-40 db

-50 dBm

1 T i ”ﬂ | Tpmae

.80 dB

-90 dBm-

-100 dBm:

Start 30.0 MHz 30000 pts

Stop 1.0 GHz

FREQUENCY RANGE 1 - 3 GHz:

- Low Channel:
MultiView Spectrum
Ref Level 0,00 dBm © RBW 1 MHz
© Att 0dB ® SWT 15 ® VBW 3MHz Mode Auto Sweep

TDF "4611 ANTENNA_EIRP _3m"."6701 CABLE Sm"

1 Frequency Sweep

1 -13.000 dém

1.0 GHz 30000 pts

200.0 MHz

3.0 GHz

The peak above the limit is the carrier frequency.
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- Middle Channel:

MultiView Spectrum .

Ref Level 0.00 dBm © RBW 1 MHz
& Att 0dB ® SWT 15 @ VBW 3 MHz Mode Auto Sweep
TDF "4611_ANTENNA_EIRP_3m","6701_CABLE_Sm"

1 Frequency Sweep

1 -13.000 dem

1.0 GHz 30000 pts 200.0 MHz, 3.0 GHz

The peak above the limit is the carrier frequency.

- High Channel:

MultiView Spectrum .

Ref Level 0.00 dBm & RBW 1 MHz
- ALt 0dB ® SWT 1s ® VBW 3MHz Mode Auto Sweep
TDF "4611 ANTENNA EIRP 3m""6701 CABLE Sm"

1 Frequency Sweep

1 -13.000 dBm

_z0d

_cod

a0 d

704

80 d

a0 d

1.0 GHz 30000 pts 200.0 MHz/ 3.0 GHz

The peak above the limit is the carrier frequency.
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FREQUENCY RANGE 3 - 18 GHz

- Low Channel:

MultiView Spectrum .
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1 Frequency Sweep

"8145_3GHz_HPF","5236_CABLE_1m" "6701_CABLE _S5m"

1 -13.000 dBm

20 d

_30d

-70d
-80d
-s0d
-100 o
3.0 GHz 30000 pts 1.5 GHz, 18.0 GHz
Multiview Spectrum .
Ref Level -10.00 dBm © RBW 1 IMHz
Att OdB ® SWT 15 ® VBW 3MHz Mode Auto Sweep
TDF "4611 ANTENNA_EIRP_3m’,"5705_Amplifier’."8145_3GHz_HPF","5296_CABLE 1m',"6701 CABLE 5m"
1 ency Swee

1 -13.000 dBm

-30

_70d

_and

-100 d

3.0 GHz

30000 pts 1.5 GHz,

18.0 GHz
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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

- High Channel:

MultiView Spectrum .
RefLevel -10.00 dBm ® RBW 1 MHz
Att 0dB ® SWT 15 ® VBW 3 MHz Mode Auto Sweep

TOF "4611_ANTENNA_EIRP_3m" "5705_Amplifier”,"8145_3GHz_HPF","5296_CABLE_1m"'6701_CABLE_Sm"
1 Frequency Sweep

1 -12.000 dém

a0 di

-100

3.0 GHz 30000 pts 1.5 GHz 18.0 GHz
FREQUENCY RANGE 18 - 20 GHz
This plot is valid for the Low, Middle and High Channels:

Multiview Spectrum -
B T S e

TDF "Antena_4656_PIRE","4729 AMPLIFICADOR","7287 FILTRO_HPF_18GHz","6536_Cable","6546_CABLE"
1 Frequency Sweep

1 -13.000 dém

18.0 GHz 30000 pts 200.0 MHz,

20.0 GHz
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