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LTE Cat NB2 Band 85. OPSK. BW=15 kHz. Tone Number=12.
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Spurious emissions at antenna terminals
Limits

1. LTE Cat NB2 Band 8. FCC §27.1509 (a).
FCC §27.1509 (a):

The power of any emission outside a licensee's frequency band(s) of operation shall be attenuated below the
transmitter power (P) in watts by at least the following amounts:

(a) For 900 MHz broadband operations in 897.5-900.5 MHz band by at least 43 + 10 log (P) dB.

2. LTE Cat NB2 Band 13.
FCC §27.53 (c):

On any frequency outside the 776-788 MHz band. the power of any emission shall be attenuated outside the
band below the transmitter power (P) by at least 43 + 10 log (P) dB. Compliance is based on the use of
measurement instrumentation employing a resolution bandwidth of 100 kHz or greater.

On all frequencies between 763-775 MHz and 793-805 MHz. by a factor not less than 65 + 10 log (P) dB in
a 6.25 kHz band segment. for mobile and portable stations. Compliance is based on the use of measurement
instrumentation such that the reading taken with any resolution bandwidth setting should be adjusted to
indicate spectral energy in a 6.25 kHz segment.

RSS-130 4.7.1 and 4.7.2:
4.7.1 General unwanted emissions limits:

The unwanted emissions in any 100 kHz bandwidth on any frequency outside the low frequency edge and
the high frequency edge of each frequency block range(s), shall be attenuated below the transmitter power,
P (dBW), by at least 43 + 10 log10 p (watts), dB. However, in the 100 kHz band immediately outside of the
equipment's frequency block range, a resolution bandwidth of 30 kHz may be employed.

4.7.2 Additional unwanted emissions limits:

In addition to the limit outlined in section 4.7.1 above, equipment operating in the frequency bands 746-756
MHz and 777-787 MHz shall also comply with the following restrictions:

a. the power of any unwanted emissions in any 6.25 kHz bandwidth for all frequencies between 763-775
MHz and 793-806 MHz shall be attenuated below the transmitter power, P (dBW), by at least:

i. 76 + 10 log10 p (watts), dB, for base and fixed equipment and
ii. 65 + 10 log10 p (watts), dB, for mobile and portable equipment

b. the e.i.r.p. in the band 1559-1610 MHz shall not exceed —70 dBW/MHz for wideband signal and -80 dBW
for discrete emission with bandwidth less than 700 Hz.

3.LTE Cat NB2 Band 66.
FCC 827.53 (h). RSS-139 5.6:
Unwanted emissions shall be measured in terms of average values.

For all equipment, the TRP or total conducted power (sum of conducted power across all antenna connectors)
of the unwanted emissions outside the frequency block or frequency block group shall not exceed the limits
shown in table 6.

Table 6: Unwanted emission limits
Offset from the edge of the frequency block or | Unwanted emission limits
frequency block group
1 MHz -13 dBm/(1% of OB*)
>1 MHz -13 dBm/MHz
*OB is the occupied bandwidth.
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In addition to complying with the above limits, equipment operating in the band 2180-2200 MHz may require additional
filtering (see SRSP-519).

4. LTE Cat NB2 Band 85.

FCC §27.53 (q):

For operations in the 600 MHz band and the 698-746 MHz band. the power of any emission outside a
licensee's frequency band(s) of operation shall be attenuated below the transmitter power (P) within the
licensed band(s) of operation. measured in watts. by at least 43 + 10 log (P) dB. Compliance with this
provision is based on the use of measurement instrumentation employing a resolution bandwidth of 100
kilohertz or greater.

RSS-130. Clause 4.7.1:

The unwanted emissions in any 100 kHz bandwidth on any frequency outside the low frequency edge and
the high frequency edge of each frequency block range(s). shall be attenuated below the transmitter power.
P (dBW). by at least 43 + 10 logio p (watts). 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

At Po transmitting power. the specified minimum attenuation becomes 65+10 log (Po). and the level in dBm relative
to Po becomes:
Po (dBm) — [65 + 10 log (Po in mW) - 30] = -35 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.
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Results

The next results are for the worst-case configuration for each LTE Cat NB2 Band.

LTE Cat NB2 Band 8:

A preliminary scan determined the worst-case:

Pi/4-QPSK. BW=15 kHz. Tone Number=1. Tone Offset=11. MSC/TBS=3.

Frequency range 9 KHz - 10 GHz:

- Low Channel: No spurious frequencies at less than 20 dB below the limit.

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

LTE Cat NB2 Band 13:

A preliminary scan determined the worst-case:

Pi/4-QPSK. BW=3.75 kHz. Tone Number=1. Tone Offset=0. MSC/TBS=3.

Freqguency range 9 KHz - 8 GHz:

- Low Channel: Spurious frequencies at less than 20 dB below the limit:
Frequency (MHz) | Emission limitations conducted (dBm)
774.5362 -43.8
773.0398 -51.4
769.3846 -54.53
- High Channel: Spurious frequencies at less than 20 dB below the limit:

Frequency (MHz) | Emission limitations conducted (dBm)

794.4346 -54.5
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LTE Cat NB2 Band 66:

A preliminary scan determined the worst-case:

Pi/2-BPSK. BW=15 kHz. Tone Number=1. Tone Offset=0. MSC/TBS=0.

Frequency range 9 KHz - 18 GHz:

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

LTE Cat NB2 Band 85:

A preliminary scan determined the worst-case:

Pi/4-QPSK. BW=15 kHz. Tone Number=1. Tone Offset=0. MSC/TBS=3.

Frequency range 9 KHz - 8 GHz:

- Low Channel: No spurious frequencies at less than 20 dB below the limit.
- Middle Channel: No spurious frequencies at less than 20 dB below the limit.
- High Channel: No spurious frequencies at less than 20 dB below the limit.

Measurement uncertainty (dB): <£2.76

Verdict: PASS
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Subrange Step Size Detectors Bandwidth Sweep Time
9 kHz - 150 kHz 14.1 Hz PK+ 300 Hz Coupled
150 kHz - 30 MHz 932.812Hz  PK+ 10 kHz Coupled
30 MHz - 1 GHz 30.312kHz  PK+ 100 kHz Coupled
1GHz-2GHz 31.25 kHz PK+ 100 kHz Coupled
2GHz -3 GHz 31.25 kHz PK+ 100 kHz Coupled
3 GHz -4 GHz 31.25 kHz PK+ 100 kHz Coupled
4 GHz -5 GHz 31.25 kHz PK+ 100 kHz Coupled
5 GHz - 6 GHz 31.25 kHz PK+ 100 kHz Coupled
6 GHz - 7 GHz 31.25 kHz PK+ 100 kHz Coupled
7 GHz - 8 GHz 31.25 kHz PK+ 100 kHz Coupled
8 GHz - 9 GHz 31.25 kHz PK+ 100 kHz Coupled
9 GHz - 10 GHz 31.25 kHz PK+ 100 kHz Coupled

LTE Cat-NB2 Band 8: Pi/4-QPSK. BW=15 kHz. Tone Number=1. Tone Offset=11. MSC/TBS=3.

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

The peak above the limit is the carrier frequency.

LTE Cat-NB2 Band 13: Pi/4-QPSK. BW=3.75 kHz. Tone Number=1. Tone Offset=0. MSC/TBS=3.
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Preview Result 1-PK+

The peak above the limit is the carrier frequency.
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The peak above the limit is the carrier frequency.

®

Spectrum “;

Ref Level -10.00 dém  Offset 3354 d8 & RBW ©.25 kHz

Att Ode  SWT  30.8ms @ VBW 20 kHz Mode Sweep
@ 1Pk View
M1[1] -61.29 dBm|
773.83900 MHz|
-20 dénm
-30 dB

D1 -35.000 dBm

-50 dBm-

60 dB i

80 d

-90 dem

-100 dem

Start 763.0 MHz 10000 pts Stop 775.0 MHz
Marker

Type | Ref |  Tre | X-value | v-value | Function Function Result |
ML 1 773.830 MHz -61.20 dBm
— —

L )i | Measuring...  WRRNKANAR W6

Report No: 77535RRF.003A1 Page 212 of 272 2024-04-04



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia

c/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - Espafa
C.I.F. A29507456

Spectrum

RefLevel -10.00 dem Offset 3354 d8 & RBW 6.25 kHz
Att 0de SWT  33.3ms @ VBW 20 kHz  Mode Sweep

@ 1Pk View

.20 dB

D1 -35.000 dBr

b 2=l A A NN A AL o bl b i,

.30 dB

-100 dBm

Start 793.0 MHz

10000 pts

Stop 806.0 MHz

Marker

L L

LTE Cat-NB2 Band 66:

| Measuring...

Pi/2-BPSK. BW=15 kHz. Tone Number=1. Tone Offset=0. MSC/TBS=0.

Low Channel:
Full Spectrum
30T
201
0__
c —+ FCC Part 27-Band 66
D 201
£ 1
©
o 40+
-
60+
-80--
0 2 4 8 10 12 14 16 18
Frequency in GHz
Preview Result 1-PK+ FCC Part 27 Band 66 ‘ Final Result PK+
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Middle Channel:
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The peak above the limit is the carrier frequency.
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The peak above the limit is the carrier frequency.
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LTE Cat-NB2 Band 85: Pi/2-BPSK. BW=3.75 kHz. Tone Number=1. Tone Offset=47. MSC/TBS=0.
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The peak above the limit is the carrier frequency.
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The peak above the limit is the carrier frequency.
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The peak above the limit is the carrier frequency.
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Limits

Spurious emissions at antenna terminals at Block Edges

1. LTE Cat NB2 Band 8. FCC §27.1509 (a).
FCC §27.1509 (a):

The power of any emission outside a licensee's frequency band(s) of operation shall be attenuated below the
transmitter power (P) in watts by at least the following amounts:

(a) For 900 MHz broadband operations in 897.5-900.5 MHz band by at least 43 + 10 log (P) dB.

2. LTE Cat NB2 Band 13.
FCC §27.53 (c):

On any frequency outside the 776-788 MHz band. the power of any emission shall be attenuated outside the
band below the transmitter power (P) by at least 43 + 10 log (P) dB. Compliance is based on the use of
measurement instrumentation employing a resolution bandwidth of 100 kHz or greater.

On all frequencies between 763-775 MHz and 793-805 MHz. by a factor not less than 65 + 10 log (P) dB in
a 6.25 kHz band segment. for mobile and portable stations. Compliance is based on the use of measurement
instrumentation such that the reading taken with any resolution bandwidth setting should be adjusted to
indicate spectral energy in a 6.25 kHz segment.

RSS-130 4.7.1 and 4.7.2:

4.7.1 General unwanted emissions limits:

The unwanted emissions in any 100 kHz bandwidth on any frequency outside the low frequency edge and
the high frequency edge of each frequency block range(s), shall be attenuated below the transmitter power,
P (dBW), by at least 43 + 10 log10 p (watts), dB. However, in the 100 kHz band immediately outside of the
equipment's frequency block range, a resolution bandwidth of 30 kHz may be employed.

4.7.2 Additional unwanted emissions limits:

In addition to the limit outlined in section 4.7.1 above, equipment operating in the frequency bands 746-756
MHz and 777-787 MHz shall also comply with the following restrictions:

a. the power of any unwanted emissions in any 6.25 kHz bandwidth for all frequencies between 763-775
MHz and 793-806 MHz shall be attenuated below the transmitter power, P (dBW), by at least:

i. 76 + 10 log10 p (watts), dB, for base and fixed equipment and
ii. 65 + 10 log10 p (watts), dB, for mobile and portable equipment

b. the e.i.r.p. in the band 1559-1610 MHz shall not exceed —70 dBW/MHz for wideband signal and -80 dBW
for discrete emission with bandwidth less than 700 Hz.

3. LTE Cat NB2 Band 66.
FCC §27.53 (h). RSS-139 5.6:

Unwanted emissions shall be measured in terms of average values.

For all equipment, the TRP or total conducted power (sum of conducted power across all antenna connectors)
of the unwanted emissions outside the frequency block or frequency block group shall not exceed the limits
shown in table 6.

Table 6: Unwanted emission limits

Offset from the edge of the frequency block or | Unwanted emission limits
frequency block group

1 MHz

-13 dBm/(1% of OB¥)

>1 MHz -13 dBm/MHz

*OB is the occupied bandwidth.
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In addition to complying with the above limits, equipment operating in the band 2180-2200 MHz may require additional
filtering (see SRSP-519).

4. LTE Cat NB2 Band 85.

FCC §27.53 (q):

For operations in the 600 MHz band and the 698-746 MHz band. the power of any emission outside a
licensee's frequency band(s) of operation shall be attenuated below the transmitter power (P) within the
licensed band(s) of operation. measured in watts. by at least 43 + 10 log (P) dB. Compliance with this
provision is based on the use of measurement instrumentation employing a resolution bandwidth of 100
kilohertz or greater.

RSS-130. Clause 4.7.1:

The unwanted emissions in any 100 kHz bandwidth on any frequency outside the low frequency edge and
the high frequency edge of each frequency block range(s). shall be attenuated below the transmitter power.
P (dBW). by at least 43 + 10 logio p (watts). 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.

Test Setup

Spectrum
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Prwer |
—memaxtr—{
EUT il

Signalling
Unit

| oo
stoply
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Results

LTE Cat NB2 Band 4:

D DEKRA

Preliminary measurements determined the worst-case. Results attached are for this worst-case configuration.

Low Block Edge.

Note: Low Block Edge for LTE Cat NB2 Band 4 is the same as for LTE Cat NB2 Band 66.

High Block Edge.

LTE Cat NB2 Band 4

Pi/2-BPSK
BW=3.75 kHz
Tone Number=1
Tone Offset=47
MSC/TBS=0

Pi/2-BPSK
BW=15 kHz
Tone Number=1
Tone Offset=11
MSC/TBS=0

QPSK
BW=15 kHz
Tone Number=12
Tone Offset=0
MSC/TBS=5

Maximum measured level
at High Block Edge at
antenna port (dBm)

-23.86

-23.09

-23.18

Verdict

Pass

Report No: 77535RRF.003A1

Measurement uncertainty (dB): <+2.76

Page 219 of 272

2024-04-04



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 Cat NB2 Band 4:

LTE Cat NB2 Band 4. Pi/2-BPSK. BW=3.75 kHz. Tone Number=1. Tone Offset=47. MSC/TBS=0. High Channel:

Spectrum

[
A
Ref Level 30.00 dém  Offset 36,30 d& & RBW 10 kHz

Att 10 dB & SWT 505 @ YBW 30kHz Mode Sweep
SGL Count 2/2

@ LIRm AvgPwr

Mi[1] -23.86 dBm|

1.75500750 GHz|
13.19 dBm|
1.75495250 GHz|

m2[1]
20 dBm

A
10 dBm /\‘
0 dém {
-10 dem s
D1 -13.000 dBm / \

-20 dem

-30 dBm:

-40 dBm /

00 ! I o | \&\
LJLMWWJW : S

Start 1.753 GHz 600 pts Stop 1.756 GHz
i :’1 J Ready GNNRRRNED W

The equipment transmits at the maximum output power.
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LTE Cat NB2 Band 4. Pi/4-QPSK. BW=15 kHz. Tone Number=1. Tone Offset=0. MSC/TBS=3. High Channel:

Spectrum

(=)
A
Ref Level 30.00 dBm Offset 36.36 d& @ RBW 10 kHz
Att 10 dB @ SWT 505 @ VBW 30 kHz Mode Sweep
SGL Count 2/2
[@ 1”Rm AvgPwr
mM1[1] -23.09 dBm|
1.75500750 GHz|
M2[1] -14.34 dBm)|
1.75497750 GHz|
20 dBm

f\
Ul i
A\

D1 -13.000 dBrm ‘/r

W/ \
4 Ik \

Start 1.753 GHz

n
—

600 pts

Stop 1.756 GHz

The equipment transmits at the maximum output power.

LTE Cat NB2 Band 4. QPSK. BW=15 kHz. Tone Number=12. Tone Offset=0. MSC/TBS=5. High Channel:

Spectrum

(=)
A
Ref Level 30.00 dBm Offset 36.36 d& @ RBW 10 kHz

Att 10 dB @ SWT 505 @ VBW 30 kHz
SGL Count 2/2

[@ 1”Rm AvgPwr

Mode Sweep

M1[1] -23.18 dBm)
1.75500750 GHz
m2[1] -13.29 dBm
1.75493750 GHz
20 dém

10di

||

D1 -13.000 dém | W2

AR
A

-40d

- J/J// W\w\

n
—

Start 1.753 GHz

600 pts

Stop 1.756 GHz

The equipment transmits at the maximum output power.
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LTE Cat NB2 Band 8:

D DEKRA

Preliminary measurements determined the worst-case. Results attached are for this worst-case configuration.

LTE Cat NB2 Band 8

Pi/4-QPSK
BW=3.75 kHz
Tone Number=1
Tone Offset=0

Pi/4-QPSK
BW=15 kHz
Tone Number=1
Tone Offset=0

QPSK
BW=15 kHz
Tone Number=12
Tone Offset=0

LTE Cat NB2 Band 8

Tone Number=1
Tone Offset=47

Tone Number=1
Tone Offset=11

MSC/TBS=3 MSC/TBS=3 MSC/TBS=5
Maximum measured level
at Low Block Edge at -21 -22.74 -23.84
antenna port (dBm)
Pi/4-QPSK Pi/4-QPSK QPSK
BW=3.75 kHz BW=15 kHz BW=15 kHz

Tone Number=12
Tone Offset=0

MSC/TBS=3 MSC/TBS=3 MSC/TBS=5
Maximum measured level
at High Block Edge at -21.88 -22.71 -23.31
antenna port (dBm)
Measurement uncertainty (dB): <+2.76
Verdict
Pass
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LTE Cat NB2 Band 8:

LTE Cat NB2 Band 8. Pi/4-QPSK. BW=3.75 kHz. Tone Number=1. Tone Offset=0. MSC/TBS=3. Low Channel:

®
pecmim ) (Z]

Ref Level 30.00 dem  Offset 35.67 d& Mode Sweep
SGL Count 2/2
@1 AvgPwr
M1[1] -21.00 dBm)|
897.398900 MHz
M2[1] 13.14 dBm
20 d !A\ 897.551300 MHz
10 dBm { \
0 dem / \H‘
\
-10 dBm. i m““
D1 -13.000 dBn / \
ML
-20 dem . .
,f"f/ \\ ﬂ
-30 dBm ,{‘J ’f [
Y,
e
-40 dBm %l o \j
]
i
et Ao k, h b
50 dBm
R il
60 dBm ’Lﬁ‘v\_} PN | N i
Start 896.5 MHz 2500 pts Stop 899.5 MHz
Spurious Emissions
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit
896.500 MHz 897 400 MHz 100,000 kHz 897.39887 MHz -21.00 dém -200.00 d&
§97.400 MHz 899,500 MHz 10.000 kHz §97.61050 MHz 22.52 dBm -200.00 d&
- —
L JL j Ready WRNRNRRRD W8

The equipment transmits at the maximum output power.
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LTE Cat NB2 Band 8. Pi/4-QPSK. BW=3.75 kHz. Tone Number=1. Tone Offset=47. MSC/TBS=3. High Channel:

®

Spectrum

o
A
Ref Level 30.00 dem  Offset 35.67 d& Mode Sweep
SGL Count 2/2
@1 AvgPwr
M1[1] -21.88 dBm)|
900.603400 MHZz
M2[1] 13.03 dBm
20 d fn\ 900.447500 MHz
10 dBm {/ ‘
0 dem / \\
-10 dem: / =
D1 -13,000 dBm \
-20 dem: -
/ '
- ﬁ / \\\ x\\\
-40 dBm. /
U ] MMW
n '{/I i —
-50 dBm ‘ J\M‘"
A J N o P
| -sadem-r LN N L
]
Start 898.5 MHz 2500 pts Stop 901.5 MHz
Spurious Emissions
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit
898.500 MHz 900,600 MHz 10.000 kHz 900.38750 MHz 21.89 dBm -200.00 d&
900.600 MHz 901,500 MHz 100,000 kHz 900.60338 MHz -21.88 dBm -200.00 d&
- —
L JL J Ready WRNRNRRRD W8

The equipment transmits at the maximum output power.
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D DEKRA

LTE Cat NB2 Band 8. Pi/4-QPSK. BW=15 kHz. Tone Number=1. Tone Offset=0. MSC/TBS=3. Low Channel:

Spectrum

®
=)

Ref Level 30.00 dém  Offset 35.67 d&
SGL Count 2/2

Mode Sweep

@1 AvgPwr

M1[1]

m2[1]

-22.78 dBm)|
B897.495500 MHz|
13.43 dBm|
897.534500 MHz|

10 dém

0dem

-10 dem

D1 -12.000 dBmr

-20 dBm

-30 dBm:

-40 dBm:

| 50 dem

-60 dBm

M\W'\/\hmur\m\,m ed]

L

e

Start 896.5 MHz

2500 pts

Stop 899.5 MHz

Spurious Emissions
Range Low |

Range Up

| RBW

| Frequency

Power Abs

| ALimit

B896.500 MHz
B897.400 MHz

897.400
899,500

MHz
MHz

100.000 kHz
10.000 kHz

B897.39887 MHz
B897.61750 MHz

-24.06 dBm
20.12 dem

-200.00 dB
-200.00 d&

The equipment transmits at the maximum output power.

LLLLLLLL) “-

| Measuring...

LTE Cat NB2 Band 8. Pi/4-QPSK. BW=15 kHz. Tone Number=1. Tone Offset=11. MSC/TBS=3. High Channel:

Spectrum

(=)

Ref Level 30.00 dém Offset 35.67 d&
SGL Count 2/2

Mode Sweep

The equipment transmits at the maximum output power.

@1 AvgPwr
M1[1] -22.71 dBm)|
900.505500 MHz
M2[1] 13.04 dBm)|
_— 900.466700 MHz
10 dBm / \
0 dBm T t
-10 dem \
7 Z
D1 -12.000 dBrr V"P 1
I
-20 dBm r,ff .
-30 dem: f‘v
-40 dem:
N R N
i [ ]
-50 dem: i
Vi ~
/‘V\j\v‘jk\wf“’&ur/‘\/\u\//\
pe0.dem=
i
Start 898.5 MHz 2500 pts Stop 901.5 MHz
Spurious Emissions
Range Low Range Up RBW Frequency Power Abs ALimit
898.500 MHz 900.500 MHz 10.000 kHz 900.38150 MHz 20.90 dBm -200.00 dB
900.600 MHz 901.500 MHz 100.000 kHz 900.60113 MHz -22.96 dBm -200.00 d&
— v —]
L JU J Ready WRNRRRNND W8
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D DEKRA

LTE Cat NB2 Band 8. QPSK. BW=15 kHz. Tone Number=12. Tone Offset=0. MSC/TBS=5. Low Channel:

®
=)

Spectrum
Ref Level 30.00 dem  Offset 35.67 d& Mode Sweep
SGL Count 2/2
@1 AvgPwr
M1[1] -23.84 dBm)|
897.398900 MHz
M2[1] 13.14 dBm)|
s0d 897.590900 MHz
10 dBm
0 dém f[ﬁfj\
-10 dem: T |
D1 -13,000 dBm /\f \
-20 dém
.
-30 dem / \
-40 dem o
]
M)_H’,_,//
~SEUBTT
M»\,
-60 dBm: G T———————
FL
Start 896.5 MHz 2500 pts Stop 899.5 MHz
Spurious Emissions
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit
896.500 MHz 897,400 MHz 100.000 kHz 897.39887 MHz -23.84 dém -200.00 d&
£37.400 MHz 899,500 MHz 10,000 kHz £37.70850 MHz 8.84 dBm -200.00 dB
- —
L L J Ready WNRNNRNED W6

LTE Cat NB2 Band 8.

The equipment transmits at the maximum output power.
QPSK. BW=15 kHz. Tone Number=12. Tone Offset=0. MSC/TBS=5.

Spectrum

High Channel:

®
=)

The equipment transmits at the maximum output power.

Ref Level 30.00 dém Offset 35.67 d& Mode Sweep
SGL Count 2/2
@1 AvgPwr
M1[1] -23.31 dBm|
900.601100 MHz
M2[1] 13.06 dBm)|
_— 900.431000 MHz
10 dBm
B ](/\KA/—\\
-10 dem ] T
D1 -13.000 dBn /
-20 dem: /, \ T
-30 dem: /j \ \\\\
-40 dem: Vsl
.
/_V,/, M’“\«_M
, Y T r——— ]
-50 dem:
AT
WW
| Al AR ™
i
Start 898.5 MHz 2500 pts Stop 901.5 MHz
Spurious Emissions
Range Low Range Up RBW Frequency Power Abs | ALimit
898.500 MHz 900.500 MHz 10.000 kHz 900.30850 MHz 9.40 dém -200.00 dB
900.600 MHz 901.500 MHz 100.000 kHz 900.60113 MHz -23.31 dBm -200.00 d&
— v —]
L L J Ready WRNRRRNND W8
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LTE Cat NB2 Band 12:

Preliminary measurements determined the worst-case. Results attached are for this worst-case configuration.

Low Block Edge.

Pi/2-BPSK Pi/4-QPSK QPSK
BW=3.75 kHz BW=15 kHz BW=15 kHz
LTE Cat NB2 Band 12 Tone Number=1 Tone Number=1 Tone Number=12
Tone Offset=0 Tone Offset=0 Tone Offset=0
MSC/TBS=3 MSC/TBS=3 MSC/TBS=5

Maximum measured level
at Low Block Edge at -48.24 -49.71 -50.56
antenna port (dBm)

High Block Edge.

Note: High Block Edge for LTE Cat NB2 Band 12 is the same as for LTE Cat NB2 Band 85.

Measurement uncertainty (dB): <x2.76

Verdict

Pass
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LTE Cat NB2 Band 12:

LTE Cat NB2 Band 12. Pi/2-BPSK. BW=3.75 kHz. Tone Number=1. Tone Offset=0. MSC/TBS=3. Low Channel:

Spectrum “3
Ref Level 30.00 dem  Offset 35.53 d& Mode Sweep
SGL Count 2/2
@1 AvgPwr
M1[1] -49.71 dBm)|
697.36230 MHz|
M2[1] 13.96 dBm
20 d -1\ 699.02710 MHz|
10 dBm / L\
0 dem / \\1
-10 dBm. — i\h
D1 -13,000 dEm {{ g
/ \\L
-20 dem /ﬁfﬂ 1L
-30 dem: / \//f\\
-40 dBm \\
s \
A
" o . p
50 dBm X = Ay = L
| o B [ " x\%‘\x\
- T e
B v NI
-60 dBm:
Start 697.0 MHz 1000 pts Stop 700.0 MHz
Spurious Emissions
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit
697.000 MHz 697,900 MHz 100,000 kHz 697.88875 MHz -49.33 dém -200.00 d&
£97.900 MHz 700,000 MHz 30,000 kHz 699.11406 MHz 21.71 dBm -200.00 d&
L L

J Ready LLLLLLEL) “-

The equipment transmits at the maximum output power.
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LTE Cat NB2 Band 12. Pi/4-QPSK. BW=15 kHz. Tone Number=1. Tone Offset=0. MSC/TBS=3. Low Channel:

Spectrum “;

Ref Level 30.00 dem  Offset 35.53 de Mode Sweep
SGL Count 2/2
[@1 cvgpwr
M1[1] -47.54 dBm)|
697.81230 MHz|
m2[1] 13.74 dBm
20de 699.00480 MHz|

D1 -13.000 dBm ¥

-20 dg /‘ k

| \

-40 dg ’f

AT
- \/\J YN ‘

50 dBrm-— -
|~/ e
-60 dB
F1
Start 697.0 MHz 1000 pts Stop 700.0 MHz
Spurious Emissions
Range Low | Range Up | RBW | Fri | Power Abs | ALimit
697.000 MHz 697.900 MHz 100.000 kHz 697.81225 MHz -47.54 dBm -200.00 dB
697.900 MHz 700.000 MHz 30.000 kHz 699.11669 MHz 22.84 dém -200.00 d&
— —
I N T Ready | WANRNNRRD WK

The equipment transmits at the maximum output power.

LTE Cat NB2 Band 12. QPSK. BW=15 kHz. Tone Number=12. Tone Offset=0. MSC/TBS=5. Low Channel:

Spectrum “5‘

Ref Level 30.00 dem  Offset 35.53 de Mode Sweep
SGL Count 2/2
[@1 cvgpwr
M1[1] -50.56 dBm|
697.84830 MHz|
m2[1] 13.38 dBm
20dp 699.03610 MHz|

\
.

D1 -13.000 dBrm }7 \\
-20 dérmv V
-
-30 dBiy /

M1 \{M«‘\
50 der

- L
[ e
USSR R
-60 dB
F1
Start 697.0 MHz 1000 pts Stop 700.0 MHz
Spurious Emissions
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit
657,000 MHz 657,900 MHz 100.000 kHz 657.88875 MHz -50.40 dBm -200.00 d&
697.900 MHz 700.000 MHz 30,000 kHz 699.25319 MHz 13.39 dém -200.00 d&
- - —_—
\ it J Measuring...  UERERRRRN @6

The equipment transmits at the maximum output power.
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LTE Cat NB2 Band 13:

D DEKRA

Preliminary measurements determined the worst-case. Results attached are for this worst-case configuration.

LTE Cat NB2 Band 13

Pi/4-QPSK
BW=3.75 kHz
Tone Number=1
Tone Offset=0

Pi/4-QPSK
BW=15 kHz
Tone Number=1
Tone Offset=0

QPSK
BW=15 kHz
Tone Number=12
Tone Offset=0

LTE Cat NB2 Band 13

Tone Number=1
Tone Offset=47
MSC/TBS=3

Tone Number=1
Tone Offset=11
MSC/TBS=3

MSC/TBS=3 MSC/TBS=3 MSC/TBS=5
Maximum measured level
at Low Block Edge at -21.07 -20.07 -18.58
antenna port (dBm)
Pi/4-QPSK Pi/4-QPSK QPSK
BW=3.75 kHz BW=15 kHz BW=15 kHz

Tone Number=12
Tone Offset=0
MSC/TBS=5

Maximum measured level
at High Block Edge at
antenna port (dBm)

-19.96

-19.67

-18.63

Verdict

Pass

Report No: 77535RRF.003A1
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LTE Cat NB2 Band 13:

D DEKRA

LTE Cat NB2 Band 13. Pi/4-QPSK. BW=3.75 kHz. Tone Number=1. Tone Offset=0. MSC/TBS=3. Low Channel:

Spectrum ?
ReflLevel 30.00 dBm  Offset 35.54 db Mode Swesp
SGL Count 2/2
(@1 AvgPwr
M1[1] ~21.07 dBm)|
776.98530 MHz
m2[1] -12.87 dBm)|
570
20d [f\\ 777.02670 MHz|
10 dBr /l ‘\
0.dém /J K
10 d
1 -13.000 dem /j N, <
20 com /1 \\
§ ”\\/.\
40 di
M ™
e, nitl ety s
=0 R, Y
SN S AN
— \“*-—w-»-«»w-me
60 di
Fl
Start 776.0 MHz 1000 pts Stop 779.0 MHz
Spurious Emissions
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit
776,000 MHz 776.900 MHz 100.000 kHz 776.89775 MHz -22.96 dBm -200.00 dé
776,900 MHz 779.000 MHz 30.000 kHz 777.11131 MHz 21.50 dém -200.00 dB

( )i

——
Ready ARRERRRRS e

The equipment transmits at the maximum output power.

LTE Cat NB2 Band 13. Pi/4-QPSK. BW=3.75 kHz. Tone Number=1. Tone Offset=47. MSC/TBS=3. High Channel:

Spectrum

(=)

Ref Level 30.00 dém Offset 3554 d8
SGL Count 2/2

Mode Sweep

| O
mi[1] -19.96 dBm)|
787.01730 MHz
m2[1] 13.46 dBm)|
o0 /j\\ 786.97850 MHz
10 dB f) ‘\
" 7
. : \
-10 7 o
D1 -13.000 dBm — \
11
20 d /// Iy
-30 dBm /\ £ AN
/ / \\
N
40 dB
/ I
| m\/m I e st
50 dBm - 1 e
~ g
/ \_J et
I N N e
-60 dB
F1
Start 785.0 MHz 1000 pts Stop 788.0 MHz
Spurious Emissions
Range Low Range Up | RBW | Frequency Power Abs | ALimit
785.000 MHz 787.100 MHz 30.000 kHz 786.868868 MHz 23.07 dbm -200.00 d&
787.100 MHz 785.000 MHz 100.000 kHz 787.10225 MHz -21.23 dbm -200.00 di
T

e —
Ready WNRRRRRND &8

The
equipment transmits at the maximum output power.
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D DEKRA

LTE Cat NB2 Band 13. Pi/4-QPSK. BW=15 kHz. Tone Number=1. Tone Offset=0. MSC/TBS=3. Low Channel:

Spectrum

o
A
Ref Level 30.00 dem  Offset 35.54 de Mode Sweep
SGL Count 2/2
[@1 cvgpwr
M1[1] -20.07 dBm|
776.98530 MHz|
m2[1] 13.45 dBm
204 ( \ 777.00930 MHz|
10 dém 1/ ‘!
0 de ’l’ \
/ \
-10 dB -
D1 -13.000 dBm rj .
| \
-20 dem
/ A
/ W
_30 derr |
1 \
-40 di / \
16—/"“—_,// hMAS /
e N
i \ﬂ‘-"’w
— [ ]
60 dBy
F1
Start 776.0 MHz 1000 pts Stop 779.0 MHz
Spurious Emissions
Range Low | Range Up | RBW | Fri | Power Abs | ALimit
776.000 MHz 776.900 MHz 100,000 kHz 776.89775 MHz -24.15 dém -200.00 d&
776.500 MHz 779,000 MHz 30,000 kHz 777.11656 MHz 21.83 dBm -200.00 d&
- —
L JL J Ready WERNNRNED W6

The equipment transmits at the maximum output power.

LTE Cat NB2 Band 13. Pi/4-QPSK. BW=15 kHz. Tone Number=1. Tone Offset=11. MSC/TBS=3. High Channel:

Spectrum

Ref Level 30.00 dém Offset 35.54 d&

Mode Sweep

(=)

SGL Count 2/2

@1 AvgPwr
Mi[1] -19.67 dBm)
787.01470 MHz|
m2[1] 13.06 dBm
04 Fa 786.99050 MHz|
It
10 dBm // \
0 dem \\
-10 dBm: -
D1 -13.000 dBrm L (t
/ v
-20 dBm r\/
30 dBm / \x
-~ e
-40 dBm -
T -
/\/'\‘\/ o
o ‘-\"—M_k
,r\ s [ ]
S0 dem }
P
A R

|
[start 785.0 MHz 1000 pts Stop 788.0 MHz
Spurious Emissions
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit
785.000 MHz 787,100 MHz 30.000 kHz 786.68344 MHz 21.98 dém -200.00 d&
787.100 MHz 788,000 MHz 100.000 kHz 787.10225 MHz -23.95 dBm -200.00 d&
L L

| Measuring...

The equipment transmits at the maximum output power.

URRNNNARD W6

Report No: 77535RRF.003A1

Page 232 of 272

2024-04-04



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia D E K R A
c/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - Espafa
C.I.F. A29507456

LTE Cat NB2 Band 13. QPSK. BW=15 kHz. Tone Number=12. Tone Offset=0. MSC/TBS=5. Low Channel:

Spectrum “5‘
Ref Level 30.00 dem  Offset 35.54 de Mode Sweep
SGL Count 2/2
[@1 cvgpwr
M1[1] -18.58 dBm)|
776.98530 MHz|
m2[1] 13.05 dBm
20dp 777.02970 MHz|
/ l\
0 de /’ \
-10 dB Tz £ \
D1 -13.000 dBm / \
up! \
-20 dem f’
db { \
-30 dem L
o ot
] AW
u_ﬁ_i__‘,ff* 1
T
R SO FA——
o]
60 dB
F1
Start 776.0 MHz 1000 pts Stop 779.0 MHz
Spurious Emissions
Range Low | Range Up | RBW | Fri | Power Abs | ALimit
776.000 MHz 776.900 MHz 100,000 kHz 776.89775 MHz -22.94 dém -200.00 d&
776.500 MHz 779,000 MHz 30,000 kHz 777.25044 MHz 13.67 dim -200.00 d&
L L

J Ready LLLLLLEL) “-

The equipment transmits at the maximum output power.

LTE Cat NB2 Band 13. QPSK. BW=15 kHz. Tone Number=12. Tone Offset=0. MSC/TBS=5. High Channel:

Spectrum

e
A
Ref Level 30.00 dém Offset 35.54 d& Mode Sweep
SGL Count 2/2
@1 AvgPwr
M1[1] -18.63 dBm)|
787.01470 MHz|
m2[1] 13.27 dBm
20 dB 786.97250 MHz|
—T
10 dBm /

/ \
0 dem - ‘l\l

D1 -13.000 dBrr // \ﬂvl
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-20 dem: {!

f \
-30 dBm:

-40 dBm TPl
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o
et e |
-50 dem M .
UNEIENOISVELS (e
S .
-60 dBm
F|1
Start 785.0 MHz 1000 pts Stop 788.0 MHz
Spurious Emissions
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit
785.000 MHz 787,100 MHz 30.000 kHz 786.60994 MHz 13.49 dém -200.00 d&
787.100 MHz 788,000 MHz 100.000 kHz 787.10225 MHz -23.88 dBm -200.00 d&
L L

J Ready WENRNRNED w8

The equipment transmits at the maximum output power.
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LTE Cat NB2 Band 17:

Preliminary measurements determined the worst-case. Results attached are for this worst-case configuration.

Low Block Edge.

Pi/2-BPSK Pi/4-QPSK QPSK
BW=3.75 kHz BW=15 kHz BW=15 kHz
LTE Cat NB2 Band 17 Tone Number=1 Tone Number=1 Tone Number=12
Tone Offset=0 Tone Offset=0 Tone Offset=0
MSC/TBS=3 MSC/TBS=3 MSC/TBS=5

Maximum measured level
at Low Block Edge at -20.22 -19.59 -19.58
antenna port (dBm)

High Block Edge.

Note: High Block Edge for LTE Cat NB2 Band 17 is the same as for LTE Cat NB2 Band 85.

Measurement uncertainty (dB): <x2.76

Verdict

Pass
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LTE Cat NB2 Band 17:

LTE Cat NB2 Band 17. Pi/2-BPSK. BW=3.75 kHz. Tone Number=1. Tone Offset=0. MSC/TBS=3. Low Channel:

®
pecmim ) (Z]

Ref Level 30.00 dem  Offset 35.53 d& Mode Sweep
SGL Count 2/2
@1 AvgPwr
M1[1] -20.22 dBm|
703.98230 MHz|
M2[1] 13.36 dBm)|
20 I

704.02340 MHz|
10 dBm: K \
0dem H \\‘
-10 dem = / L\‘

D1 -12.000 dBmr ¥

-20 dem 7 \H
’ A
-30 dBm
\\:’[
-40 dBm e
e AN A A
) it M‘H‘“ww - 7 \ ;,
Sy b N it Josssimd Naan \‘”MM,.,.W
60 dBm
1
Start 703.0 MHz 1000 pts Stop 706.0 MHz
Spurious Emissions
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit
703.000 MAz 703,900 MHz 100.000 kHz 703.89775 MHz ~21.81 dém -200.00 d&
703.900 MHz 706,000 MHz 30.000 kHz 704.11394 MHz 22,72 dém -200.00 d&
( :—1 J Ready LLLLLLLLL) “-
The equipment transmits at the maximum output power.
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