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Appendix C: Test results for FCC Part

27 | RSS-139 / RSS-130
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Power supply (V):
Vnominal = 3.8 Vdc

TEST CONDITIONS

Type of power supply = DC Voltage from external power supply

Type of antenna = external antenna.

Declared Gain for antenna = +2.15dBi for all bands.

TEST FREQUENCIES:

NBloT. 11/2 - BPSK AND 11/4 - QPSK MODULATION (BAND 4)

Channel (Frequency. MHz)
Lowest Middle Highest
19952 20175 20398
(1710.2) (1732.5) (1754.8)

D DEKRA

NOTE: Band 4 is completely included in band 66. so the channels of band 66 were tested to give conformity to the

assigned block

NBloT. 11/2 - BPSK AND 11/4 - QPSK MODULATION (BAND 12)

Channel (Frequency. MHz)
Lowest Middle Highest
23012 23095 23178
(699.2) (707.5) (715.8)

NBIoT. 11/2 - BPSK AND T1/4 - QPSK MODULATION (BAND 13)

Channel (Frequency. MHz)
Lowest Middle Highest
23182 23230 23278
(777.2) (782) (786.8)
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NBIoT. 11/2 - BPSK AND 11/4 - QPSK MODULATION (BAND 66)

Channel (Frequency. MHz)
Lowest Middle Highest
131974 132322 132670
(1710.2) (1745) (1779.8)

NBIloT. /2 - BPSK AND 11/4 - QPSK MODULATION (BAND 85)

Channel (Frequency. MHz)
Lowest Middle Highest
134004 134092 134180
(698.2) (707) (715.8)
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RF Output Power
SPECIFICATION

FCC §27.50 (c) (10).
Portable stations (hand-held devices) in the 600 MHz uplink band and the 698-746 MHz band. and fixed and
mobile stations in the 600 MHz uplink band are limited to 3 watts ERP.

FCC §27.50 (b) (10).

Portable stations (hand-held devices) transmitting in the 746-757 MHz. 776-788 MHz. and 805-806 MHz bands
are limited to 3 watts ERP.

RSS-130 Clause 4.6.
The e.r.p. shall not exceed 30 watts for mobile equipment and outdoor fixed subscriber equipment. The e.r.p. shall
not exceed 3 watts for portable equipment and indoor fixed subscriber equipment.

FCC §27.50 (d) (4). RSS-139 Clause 6.5.

Fixed. mobile. and portable (hand-held) stations operating in the 1710-1755 MHz band are limited to 1 watt EIRP (30
dBm). Fixed stations operating in the 1710-1755 MHz band are limited to a maximum antenna height of 10 meters
above ground. Mobile and portable stations operating in these bands must employ a means for limiting power to the
minimum necessary for successful communications.

METHOD
The conducted RF output power measurements were made at the RF output terminals of the EUT using the power
meter of the Universal Radio Communication tester R&S CMW500. selecting maximum transmission power of the

EUT and different modes of modulation.

The maximum equivalent isotropically radiated power (e.i.r.p.) is calculated by adding the declared maximum antenna
gain (dBi).

The maximum effective radiated power e.r.p. is calculated from the maximum equivalent isotropically radiated power
(e.i.r.p.) by subtracting 2.15 dB:

E.R.P.=E.LR.P.-2.15dB
The EUT was controlled via the Universal Radio Communication tester R&S CMW500 selecting maximum
transmission power of the EUT and different modes of modulation.

TEST SETUP

Conducted average power.

Signalling unit
with Power meter

EUT
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RESULTS
MAXIMUM OUTPUT POWER (CONDUCTED).

NBIoT. BAND 4.
Freq. ; BW Num. | Offset Average PAPR (dB
cn (MHCL) Modulation (kHz) | tone | Tone | Power (ngm) @)
3.75 1 0 22.31 *)
/2 - BPSK 1 47 22.54 *)
1 0 22.48 *)
15 1 11 22.38 *
3.75 1 0 22.38 *)
19950 1710.2 1 47 22.3 *)
1 0 22.39 *)
1 11 22.36 *)
/4 - QPSK 3 0 21.86 4.9
15 3 6 22.19 4.49
6 0 21.34 5.99
6 6 21.37 6.08
12 0 20.68 6.83
3.75 1 0 22.31 *)
/2 - BPSK 1 47 22.54 *)
1 0 22.48 *)
15 1 11 22.38 *
3.75 1 0 22.38 *)
20175 1732.5 1 47 22.3 *)
1 0 22.39 *)
1 11 22.36 (*
/4 - QPSK 3 0 21.86 4.49
15 3 6 22.19 4.47
6 0 21.34 6.17
6 6 21.37 6.23
12 0 20.68 6.65
3.75 1 0 22.31 *)
/2 - BPSK 1 47 22.54 *)
1 0 22.48 *)
i~ 1 11 22.38 *)
3.75 1 0 22.38 *)
20398 | 1754.2 1 47 22.3 *)
1 0 22.39 *)
1 11 22.36 *
/4 - QPSK 3 0 21.86 4.42
15 3 6 22.19 4.45
6 0 21.34 6.19
6 6 21.37 5.96
12 0 20.68 6.63

(*): Preliminary measurements determined that 3. 6 or 12 tones of 15kHz as the worst case. The results in the next
tables shows the results for this configuration.
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NBloT. BAND 12.

D DEKRA

Freq. - BW Num. [ Offset Average PAPR (dB
cn (MHC;) Modulation (kH2) tone | Tone | Power (ngm) e
3.75 1 0 22.43 *)
/2 - BPSK 1 47 22.42 *)
1 0 22 (*)
v 1 11 22.6 *)
3.75 1 0 22.48 *)
23012 699.2 1 47 22.57 *)
1 0 22.85 *)
1 11 22.22 *)
/4 - QPSK 3 0 22.52 3.73
15 3 6 23.27 3.65
6 0 21.78 5.27
6 6 21.78 53
12 0 20.83 5.69
3.75 1 0 22.8 *)
/2 - BPSK 1 47 22.85 *)
1 0 23.12 *
v 1 11 23.11 *)
3.75 1 0 22.88 *)
23095 707.5 1 47 22.91 *)
1 0 23.2 (*
1 11 23.14 (*)
/4 - QPSK 3 0 22.64 4.1
15 3 6 23.21 3.87
6 0 21.86 5.48
6 6 21.91 5.4
12 0 20.88 6.06
3.75 1 0 22.78 *)
/2 - BPSK 1 47 22.79 *)
1 0 22.91 *
v 1 11 22.84 *)
3.75 1 0 22.83 *)
23178 715.8 1 47 22.83 *)
1 0 22.8 *
1 11 22.78 *
/4 - QPSK 3 0 22.28 4.09
15 3 6 23.1 4.08
6 0 21.6 5.67
6 6 21.61 5.66
12 0 20.64 6.22

(*): Preliminary measurements determined that 3. 6 or 12 tones of 15kHz as the worst case. The results in the next

tables shows the results for this configuration.
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NBloT. BAND 13.

Freq. . BW Num. | Offset Average PAPR (dB
Ch (MH(i) Modulation (kHz) tone Tone | Power (ngm) e
3.75 1 0 22.78 *)
/2 - BPSK 1 47 22.74 *
1 0 22.77 (*)
15 1 11 22.73 (*)
3.75 1 0 22.79 (*)
1 47 22.81 (*)
23182 | 777.20 22.88 ()
1 0 22.83 (**) (*)
1 11 22.65 (*)
/4 - QPSK 3 0 22.05 4.54
15 3 6 22.51 4.58
6 0 21.51 6.36
6 6 21.51 6.3
12 0 20.54 6.68
3.75 1 0 22.67 *)
/2 - BPSK 1 47 22.66 *)
1 0 22.73 (*)
15 1 11 22.75 (*)
3.75 1 0 22.65 *)
23230 782 L ar 22.67 )
1 0 22.77 *)
1 11 22.71 *)
/4 - QPSK 3 0 22.1 4.54
15 3 6 22.52 4.56
6 0 21.54 6.39
6 6 21.57 6.25
12 0 20.6 6.67
3.75 1 0 22.75 *)
/2 - BPSK 1 47 22.74 *)
1 0 22.62 *)
15 1 11 22.73 *)
3.75 1 0 228 *)
23278 786.8 1 ar 22.79 ()
1 0 22.8 *)
1 11 22.64 *)
/4 - QPSK 3 0 22.04 4.45
15 3 6 22.47 4.58
6 0 21.52 6.33
6 6 21.53 6.31
12 0 20.52 6.59

(*): Preliminary measurements determined that 3. 6 or 12 tones of 15kHz as the worst case. The results in the next
tables shows the results for this configuration.

(**) Average power measurement in Sample 01.

(***): Average power measurement in Sample 02.
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NBloT. BAND 66.

Freq. - BW Num. [ Offset Average PAPR (dB
cn (MHCL) Modulation | 117y | tone | Tone | Power (ngm) e
1 0 23.71 *)
3.75 23_72(***)
/2 - BPSK 1 47 23.01(**) *)
1 0 23.68 *)
v 1 11 23.64 *)
3.75 1 0 23.69 *)
131974 | 1710.2 1 47 23.68 *)
1 0 23.68 *)
1 11 23.66 *)
/4 - QPSK 3 0 23.22 437
15 3 6 23.57 4.38
6 0 22.72 6.16
6 6 22.74 6.07
12 0 22.04 6.68
3.75 1 0 23.57 *)
/2 - BPSK 1 47 23.58 *)
1 0 23.44 *
v 1 11 23.41 *)
3.75 1 0 23.58 *)
132322 1745 1 47 23.58 *)
1 0 23.52 *
1 11 23.47 *)
/4 - QPSK 3 0 22.91 4.42
15 3 6 23.23 4.49
6 0 22.31 6.13
6 6 22.4 6.1
12 0 21.7 6.44
3.75 1 0 23.53 *
/2 - BPSK 1 a7 23.53 *)
1 0 23.45 *
15 1 11 23.47 (*
3.75 1 0 23.55 *)
132670 | 1779.8 1 47 23.53 *)
1 0 23.47 *
1 11 23.45 *)
/4 - QPSK 3 0 23.43 45
15 3 6 23.32 4.53
6 0 22.39 6.25
6 6 22.38 6.22
12 0 21.76 6.81

(*): Preliminary measurements determined that 3. 6 or 12 tones of 15kHz as the worst case. The results in the next
tables shows the results for this configuration.

(**) Average power measurement in Sample 01.

(***): Average power measurement in Sample 02.
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NBloT. BAND 85.

Freq. . BW Num. | Offset Average PAPR (dB
Ch (MH(i) Modulation (kHz) tone Tone | Power (ngm) e
3.75 1 0 22.36 *)
/2 - BPSK 1 47 22.34 *
1 0 22.81 (*)
15 1 11 22.8 (*)
3.75 1 0 22.49 *)
134004 | 698.2 L ar 22.48 ()
1 0 22.78 (*)
1 11 22.79 *)
/4 - QPSK 3 0 22.41 3.61
15 3 6 22.94 3.42
6 0 21.64 4.97
6 6 21.63 5.03
12 0 20.66 5.56
3.75 1 0 22.65 *)
/2 - BPSK 1 47 22.64 *
1 0 22.44 (*)
15 1 11 22.75 (*)
3.75 1 0 22.95 *)
134092 707 1 ar 22.73 )
1 0 22.75 *)
1 11 22.72 (*)
/4 - QPSK 3 0 22.24 3.84
15 3 6 22.79 3.63
6 0 21.55 5.19
6 6 21.57 5.06
12 0 20.58 5.83
3.75 1 0 22,62 *)
/2 - BPSK 1 47 22,65 )
1 0 22.68 *)
15 1 11 22.69 *)
3.75 1 0 22.75 *)
134180 715.8 L ar 22.76 ()
1 0 22.68 *)
1 11 22.61 *)
/4 - QPSK 3 0 22.11 4.04
15 3 6 22.64 3.85
6 0 21.44 54
6 6 21.47 5.32
12 0 20.5 6.27

(*): Preliminary measurements determined that 3. 6 or 12 tones of 15kHz as the worst case. The results in the next
tables shows the results for this configuration.
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> DEKRA

NBloT BAND 4.
Channel Measured maximum Maximum Maximum equivalent Maximum
average power (dBm) declared isotropically radiated | effective radiated
at antenna port antenna gain | power (E.l.R.P.) (dBm) power E.R.P.
(dBi) (dBm)
Lowest 22.54 2.15 24.69 22.54
Middle 22.57 2.15 24.72 22.57
Highest 22.37 2.15 24.52 22.37
Measurement
uncertainty (dB) <+0.941
NBIoT BAND 12.
Channel Measured maximum Maximum Maximum equivalent Maximum
average power (dBm) declared isotropically radiated | effective radiated
at antenna port antenna gain | power (E.I.R.P.) (dBm) power E.R.P.
(dBi) (dBm)
Lowest 23.27 2.15 25.42 23.27
Middle 23.21 2.15 25.36 23.21
Highest 23.10 2.15 25.25 23.10
Measurement
uncertainty (dB) <+0.941
NBIoT BAND 13.
Channel Measured maximum Maximum Maximum equivalent Maximum
average power (dBm) declared isotropically radiated | effective radiated
at antenna port antenna gain | power (E.I.R.P.) (dBm) power E.R.P.
(dBi) (dBm)
Lowest 22.88 2.15 25.03 22.88
Middle 22.77 2.15 24.92 22.77
Highest 22.80 2.15 24.95 22.80
Measurement
uncertainty (dB) <+0.941
NBloT BAND 66.
Channel Measured maximum Maximum Maximum equivalent Maximum
average power (dBm) declared isotropically radiated | effective radiated
at antenna port antenna gain | power (E.l.R.P.) (dBm) power E.R.P.
(dBi) (dBm)
Lowest 23.72 2.15 25.87 23.72
Middle 23.58 2.15 25.73 23.58
Highest 23.55 2.15 25.70 23.55
Measurement
uncertainty (dB) <+0.941
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NBloT BAND 85.

D DEKRA

Channel Measured maximum Maximum Maximum equivalent Maximum
average power (dBm) declared isotropically radiated | effective radiated
at antenna port antenna gain | power (E.I.R.P.) (dBm) power E.R.P.
(dBi) (dBm)
Lowest 22.94 2.15 25.09 22.94
Middle 22.95 2.15 25.10 22.95
Highest 22.76 2.15 24.91 22.76
Measurement
uncertainty (dB) <+0.941
Verdict: PASS
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PEAK-TO-AVERAGE POWER RATIO (PAPR).

NBIoT BAND 4.

B DEKRA

Preliminary measurements determined that 12 tones of 15kHz as the worst case. The results in the next tables

shows the results for this configuration.
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Preliminary measurements determined that 12 tones of 15kHz as the worst case. The results in the next tables
shows the results for this configuration.
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NBloT BAND 13.

Preliminary measurements determined that 12 tones of 15kHz as the worst case. The results in the next tables
shows the results for this configuration.
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Channel High:
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NBIoT BAND 66.

Preliminary measurements determined that 12 tones of 15kHz as the worst case. The results in the next tables
shows the results for this configuration.
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Center 1,7793 GHEx 0,9 dB Mean Pur + % 4B

Conplemmntary Cumulative Distribution Fausction
HOF samples: 100000, Usable BW: 11.2MHz

Trace 1
Mean 20.27 dBm
Peak 27 .27 dBm
Crest 7.00 dB

10 % 2.74 dB
1 % 5.26 dB
.1 % 6.68 dB
.01 % £.88 dB
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NBloT BAND 85.

B DEKRA

Preliminary measurements determined that 12 tones of 15kHz as the worst case. The results in the next tables
shows the results for this configuration.

Channel Low:

® M 30 Mm
Fet J ain At b LIS | hoT o
Sftapt  11.)|48 I
0.1 !
r\‘_\
~—]

E e

Centel 655.7 HH:z

T dB

Complesmntary Cumulative Distribution Faumction

Mean Pur + A5

HOF samples: 100000, Usable BW: 11.2MHz2
Trace 1
Mean 20.83 dBm
Peak 26.65 dBm
Crest 5.82 dB
10 % 2.74 dB
1 % 4.61 dB
&l K 5.56 dB
.01 % 5.77 dB
Channel Middle:
nev ) Ms
Fet 0 ain SAtt 20 dB hoT L
0.1 ! .
E 0,01 ‘ ’ \\ &
15~ ’ \\ 1
-1E-49
| | | '
Center T0T MHz T di Mean Pur + 7 4B

Complemmntary Cumulative Distribution Famction

HOF samples:

Mean
Peak
Crest

10

1
A
01 %

o P N

Trace 1

20.79
26.87

6.08

2.76
4.85
5.83
6.00

dBm
dBm

dB

100000, Usable BW:

11.2ME2
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Channel High:
R 30 Mue
Fmt ) dain A LU | hoT n
[~ _oftspt  11.]4s I
e ————
|=
T —— BGL
0.0l
= =
o \\ "
154
\
- 12~
e
Center TI%.8 HHz 0,7 dB Mean Pur + 7 2B

Complemmntary Cunulative Distribution Fusction
HOF samples: 100000, Usable BW: 11.2MHz2

Trace 1
Mean 20.66 dBm
Peak 27.00 dBm
Crest 6.33 dB

10 % 2.70 dB
1 % 5.00 dB
1 ¥ 6.10 dB
.01 % €£.27 dB
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Frequency Stability

SPECIFICATION

FCC §2.1055 and §27.54.

The frequency stability shall be sufficient to ensure that the fundamental emission stays within the authorized
frequency block.

RSS-130. Clause 4.5.

The frequency stability shall be sufficient to ensure that the occupied bandwidth remains within each frequency
block range when tested at the temperature and supply voltage variations specified in RSS-Gen.

RSS-139 Clause 6.4.

The frequency stability shall be sufficient to ensure that the occupied bandwidth stays within the operating
frequency block when tested to the temperature and supply voltage variations specified in RSS-Gen.

METHOD

The frequency tolerance measurements over temperature variations were made over the temperature range of
—30°C to +50°C. The EUT was placed inside a climatic chamber and the temperature was raised hourly in 10°C
steps from —30°C up to +50°C.

The supply voltage was varied between 85% and 115% of nominal voltage.

The EUT was set in “Radio Resource Control (RRC) mode” in the middle channel using the Universal Radio
Communication tester R&S CMW500 and the maximum frequency error was measured using the built-in
calibrated frequency meter.

The worst case NBloT mode for conducted power was used for the test.

In order to check that the frequency stability is sufficient such that the fundamental emissions stay within the
authorized bands of operation. a reference point is established at the applicable unwanted emissions limit using
a RBW equal to the RBW required by the unwanted emissions specification of the applicable regulatory
standard. These reference points measured using the lowest and highest channel of operation are identified as
fL and fH respectively. The worst-case frequency offset determined in the above methods is added or subtracted
from the values of fL and fH to check that the resulting frequencies remain within the band.

The reference point measurements were made at the RF output terminals of the EUT using an attenuator. power

splitter and spectrum analyser. The EUT was controlled via the Universal Radio Communication tester R&S
CMW500 selecting maximum transmission power.
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TEST SETUP

Frequency tolerance.

Temperature Chamber

EUT

Antenna
Conector

Reference points fL and fH.

Attenuator
{optional)

B DEKRA

Signalling unit

Spectrum
— Analyser

Signalling
L Unit

v

with frequency
meter
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RESULTS

Frequency stability over temperature variations.

NBIoT Band 12 - /4 - QPSK modulation. 1 tone 3.75 kHz. Channel: 707.5 MHz.

Temperature (°C)

Frequency Error (Hz)

Frequency Error (ppm)

+50 -1.76 -0.002487633
+40 -6.85 -0.009681979
+30 3.02 0.004268551
+20 -2.89 -0.004084806
+10 1.85 0.002614841

0 -9.33 -0.013187279
-10 -4.96 -0.007010601
-20 -6.81 -0.009625442
-30 1.44 0.002035336

Measurement uncertainty (Hz) <+87

NBIoT Band 13 - /4 - QPSK modulation. 1 tone 3.75 kHz. Channel: 782 MHz.

Temperature (°C)

Frequency Error (Hz)

Frequency Error (ppm)

+50 1.65 0.002109974
+40 -1.13 -0.001445013
+30 3.01 0.003849105
+20 -0.76 -0.000971867
+10 0.93 0.001189258

0 2.73 0.003491049
-10 2.13 0.002723785
-20 -5.79 -0.007404092
-30 4.98 0.006368286

Measurement uncertainty (Hz) <196
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NBIoT Band 66 - /4 - QPSK modulation. 1 tone 3.75 kHz. Channel: 1745 MHz.

D DEKRA

Temperature (°C) Frequency Error (Hz) Frequency Error (ppm)
+50 3.33 0.001908309
+40 -2.9 -0.001661891
+30 -2.88 -0.00165043
+20 -5.24 -0.003002865
+10 6.94 0.003977077

0 6.19 0.003547278
-10 -2.68 -0.001535817
-20 2.33 0.001335244
-30 -6.22 -0.00356447

Measurement uncertainty (Hz) <+208

NBIoT Band 85 - /4 - QPSK modulation. 1 tone 3.75 kHz. Channel: 707 MHz.

Frequency stability over voltage variations.

Temperature (°C)

Frequency Error (Hz)

Frequency Error (ppm)

+50 -4.63 -0.006548798
+40 -7.07 -0.01
+30 10.81 0.015289958
+20 0.87 0.001230552
+10 5.69 0.008048091
0 11.77 0.016647808
-10 1.56 0.002206506
-20 -2.46 -0.003479491
-30 2.96 0.004186704

Measurement uncertainty (Hz)

<87

NBIoT Band 12

Battery Supply Voltage (V) | Frequency Error (Hz) Frequency Error
voltage (Ppm)
Vmax 4.2 1.96 0.002770318
Vmin 3.2 -4.05 -0.005724382
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NBIoT Band 13

Battery Supply Voltage (V) | Frequency Error (Hz) Frequency Error
voltage (Ppm)
Vmax 4.2 -6.37 -0.00814578
Vmin 3.2 -2.43 -0.003107417
NBIoT Band 66
Battery Supply Voltage (V) | Frequency Error (Hz) Frequency Error
voltage (Ppm)
Vmax 4.2 1.68 0.000962751
Vmin 3.2 8.73 0.005002865
NBIoT Band 85
Battery Supply Voltage (V) | Frequency Error (Hz) Frequency Error
voltage (ppm)
Vmax 4.2 -6.11 -0.00864215
Vmin 3.2 -2.85 -0.004031117

Reference points established at the applicable unwanted emissions limit (worst case):

NBIoT Band 12

fL (MH2) 698.937670
fH (MHz) 715.963417
NBIoT Band 13
fL (MHz2) 777.048700
fH (MH2z) 786.952633
NBIloT Band 66
fL (MHz) 1710.05340
fH (MHz) 1779.93900
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NBIloT Band 85

fL (MHz)

698.04290

fH (MH2)

715.97494

Reference points fL and fH with the worst-case frequency offsets added or subtracted:

NBIoT Band 12

fL (MHz) 698.937660
fH (MHZz) 715.963420
NBIoT Band 13
fL (MH2z) 777.048694
fH (MHZ2z) 786.952637
NBIoT Band 66
fL (MH2z) 1710.05324
fH (MHz) 1779.93900
NBIoT Band 85
fL (MHz) 698.042892
fH (MHz) 715.975177

The reference frequency points stay within the authorized blocks.

Verdict: PASS
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Modulation Characteristics

SPECIFICATION
FCC §2.1047

RSS-130. Clause 4.2 and RSS-133. Clause 6.2. Equipment certified under this standard shall use digital modulation.

RSS-139 Clause 6.2:

The devices may employ any type of modulation techniques. The type of modulation used must be reported.

RSS-199 Clause 4.1:

Equipment certified under this standard shall employ digital modulation.

METHOD

For NBloT the EUT operates with 11/2 - BPSK and m/4 - QPSK modulation modes in which the information is digitised
and coded into a bit stream.

TEST SETUP
Spectrum
— Analyser
Prwwer
EUT | ——| mtenuator el
Signalling
L Unit
e
suoply
RESULTS

The following plot shows the modulation schemes in the EUT.
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NBloT MODULATION (Band 12). n/2 - BPSK.
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NBloT MODULATION (Band 13). n/2 - BPSK.
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NBloT MODULATION (Band 66). n/2 - BPSK.
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NBloT MODULATION (Band 85). n/2 - BPSK.
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Occupied Bandwidth

SPECIFICATION
§2.1049

METHOD

The occupied bandwidth measurement was performed at the output terminals of the EUT using an attenuator. power
splitter and spectrum analyser. The EUT was controlled via the Universal Radio Communication tester R&S CMW500
selecting maximum transmission power of the EUT and different modes of modulation. The 99% occupied bandwidth
and the -26 dBc bandwidth were measured directly using the built-in bandwidth measuring option of spectrum
analyser.

TEST SETUP
Spectrum
— Analyser
Prer
EUT —— Anenuator vcir
Signalling
L |Unit
o
suoply
RESULTS (see next plots)
NBIoT BAND 12.
Tone 3.75 kHz. /2 - BPSK MODULATION
Channel Lowest Middle Highest
99% Occupied bandwidth (kHz) 37.433 37.600 37.667
-26 dBc bandwidth (kHz) 34.801 34.803 34.868
Measurement uncertainty (kHz) <+0.13
Tone 3.75 kHz. T1/4 - QPSK MODULATION
Channel Lowest Middle Highest
99% Occupied bandwidth (kHz) 37.967 37.867 38.033
-26 dBc bandwidth (kHz) 36.978 39.277 36.968
Measurement uncertainty (kHz) <+0.13
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Tone 15 kHz. 11/2 - BPSK MODULATION

> DEKRA

NBloT BAND 13.

Channel Lowest Middle Highest
99% Occupied bandwidth (kHz) 73.333 72.933 73.200
-26 dBc bandwidth (kHz) 89.057 88.924 92.168
Measurement uncertainty (kHz) <+0.27
12 Tones 15 kHz. /4 - QPSK MODULATION
Channel Lowest Middle Highest
99% Occupied bandwidth (kHz) 190.133 189.867 190.533
-26 dBc bandwidth (kHz) 254,981 255.119 266.176
Measurement uncertainty (kHz) <+0.12
Tone 3.75 kHz. 1/2 - BPSK MODULATION
Channel Lowest Middle Highest
99% Occupied bandwidth (kHz) 37.767 37.833 37.533
-26 dBc bandwidth (kHz) 34.868 34.870 34.830
Measurement uncertainty (kHz) <+0.13
Tone 3.75 kHz. T1/4 - QPSK MODULATION
Channel Lowest Middle Highest
99% Occupied bandwidth (kHz) 38.167 38.100 38.267
-26 dBc bandwidth (kHz) 37.031 36.968 39.297
Measurement uncertainty (kHz) <+0.13
Tone 15 kHz. 11/2 - BPSK MODULATION
Channel Lowest Middle Highest
99% Occupied bandwidth (kHz) 73.467 73.200 73.467
-26 dBc bandwidth (kHz) 92.368 92.306 92.221
Measurement uncertainty (kHz) <+0.27
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12 Tones 15 kHz. /4 - QPSK MODULATION

> DEKRA

Channel Lowest Middle Highest
99% Occupied bandwidth (kHz) 191.467 189.333 190.533
-26 dBc bandwidth (kHz) 266.096 267.800 256.016
Measurement uncertainty (kHz) <+0.65
NBIoT BAND 66.
Tone 3.75 kHz. 11/2 - BPSK MODULATION
Channel Lowest Middle Highest
99% Occupied bandwidth (kHz) 45.600 45.333 45.933
-26 dBc bandwidth (kHz) 40.300 40.933 41.200
Measurement uncertainty (kHz) <+0.13
Tone 3.75 kHz. 1/4 - QPSK MODULATION
Channel Lowest Middle Highest
99% Occupied bandwidth (kHz) 47.333 47.600 48.000
-26 dBc bandwidth (kHz) 41.700 41.800 41.600
Measurement uncertainty (kHz) <+0.13
Tone 15 kHz. 11/2 - BPSK MODULATION
Channel Lowest Middle Highest
99% Occupied bandwidth (kHz) 75.083 75.333 75.666
-26 dBc bandwidth (kHz) 92.250 89.333 89.867
Measurement uncertainty (kHz) <+0.27
12 Tones 15 kHz. /4 - QPSK MODULATION
Channel Lowest Middle Highest
99% Occupied bandwidth (kHz) 192.800 192.800 193.067
.26 dBc bandwidth (kHz) 277.050 268.800 268.400
Measurement uncertainty (kHz) <+0.65
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NBloT BAND 85.

Tone 3.75 kHz. /2 - BPSK MODULATION

Channel Lowest Middle Highest

99% Occupied bandwidth (kHz) 37.600 34.233 37.733

-26 dBc bandwidth (kHz) 34.833 37.433 34.800
Measurement uncertainty (kHz) <+0.13

Tone 3.75 kHz. /4 - QPSK MODULATION

Channel Lowest Middle Highest

99% Occupied bandwidth (kHz) 37.900 37.933 38.133

-26 dBc bandwidth (kHz) 36.933 39.233 36.933
Measurement uncertainty (kHz) <+0.13

Tone 15 kHz. 11/2 - BPSK MODULATION

Channel Lowest Middle Highest

99% Occupied bandwidth (kHz) 73.667 73.667 73.500

-26 dBc bandwidth (kHz) 92.192 92.083 92.000
Measurement uncertainty (kHz) <+0.27

12 Tones 15 kHz. /4 - QPSK MODULATION

Channel Lowest Middle Highest

99% Occupied bandwidth (kHz) 190.267 189.733 190.133

-26 dBc bandwidth (kHz) 254.800 254.800 254.800
Measurement uncertainty (kHz) <+0.65
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NBloT BAND 12.

Tone 3.75 kHz. /2 - BPSK MODULATION
Lowest Channel

—
Spoctrum I 1-]
#of Lowel 33,00 03n  Offset 7 65 05 w RBW 1 b

o ant 0H SWT 10 w VAW 3ikr  Mode Seies

=

E 370 |
i 6001800400 S0
1 o D7 42520333 W
i ML) 2183 sam}
2 X 199, | SRS00 Mg
20 £
00w 7 v
/ \
/ o)
10 o { 1
//f‘\'( \‘f\‘\
Pir P et + J‘\’\-:‘
1 4290 e s ’ﬁﬁ‘[ \( J 'f\\- (L
0143 ~d ARV
10 dn P o i ¥ | 'J i & \ 1 A0,
1 Y J \ 2 ¥ &

] n;_/ { A\]‘ML\Vﬁ\x{?ﬁ]‘] 1‘0 v l'{ V \\l'm “\'u Jf i

\ ™ i
\1{ 1\(.(\ /v\lv"

20 dBew
40 6%
40 durr
-0 db
CF 999 2 MHz J000 pts Span 100.0 bz
Marker
type L met | 1w | Xovalun | oyalue 1 Sanation 1 Fumction Senm |
| ! 1 . 205190503 Wz | 21esdan | N . !
1, i] 659 179603 W | 575 dim | Occ Bw FANNGI
\t) 1 B 2171507 MU | -4.uz dan
Ma; | 1 £07. 180350 M ~4.37 damy |
o3 Mz ~ 31 345016 A | 008 @ |

Middle Channel

—
mof Lowel 3500 ddn  Offset 7 85 0% w RBW 1 b
jo At 40 %  SWT LOme » VAW 3 br mw

| ERE
" AR R
e P07 seEx-an S|
1 00 Ow 37 600000000 ko]
I~ ML 71 80 wam|
X 07 170 M
0o A
/
:," "
10 % / \
A f 1 s
2y |V
0y oot : !."‘\1
111 -4 430 Mar TN dah [ J 1/“\‘ e c
IV T
-10 dn . rt"”x“‘ #"v‘lf ’7 ¥ \ v \ fr\-\“ o
"\ \ ! f VWA s
STV -v/” ViV ° V) V' ~
=\ \ V I\ M
ey v
20 eew
208
0 v
20 d
.2 OS5 MH2 3000 pts Span 100.0 b2
Marker
[ dype | wet | e | Koolug oo cvelve | Lametion 1 functionwene |
| ! 1 JU7. 436817 Mtz | 2lszdan | W | e !
71, 1) T AT ML | ~10.0¢ g2 | 0cC Bw | 37,6 v
" 1] MY 3171853 M | L7 dan
W | 1) Ut 80348 M | 444 dam |
03 M 31 345036 b | 0.01 @ |

Report No: (NIE) 66585RRF.001A3 Page 156 of 243 2021-10-01



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

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia

C.ILF. A29 507 456

> DEKRA
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Middle Channel
Spectruim 2 @] =
Ref Lewel 3500 dem  Offset 1665 dB & RBW 5 kHz
Atk 35 dB BWT Ims @ VBW 20 kHz  Mode Sweep
1Pk View ]
Da[1] 0.03 di
#0 dem 267.800 kHz
20 dbm Occ Bw 189.333333333 kHz
'Fh]l[ 1] 9.70 dBmj
10 dBm TEZ.037000 MMz
0 dim /\j "f/\
-10 dBm I Y v -
01 -16.3%0 der K "ﬂf_ﬁ
=20 dBrm ,w.-’ o '\-ﬂ.\._,,_ﬂ_\_
=40 dBm
~50 dBrm
=50 dBrm
CF 782.0 MHz anno pts Span 400.0 kH:
|Marker
Type | Ref | Tre | H-value | ¥-walue | Function | Function Result |
ML 1| 7E2.0378 MHz | 2.70 dBm | [ |
T1| i TE1.905667 MHz | -1.34 dBm | Ooc Bw | 189.333333333 kHz |
T2| 1) T82.095 MHz | -4.47 dBm |
M2 | | 1| THL.BGEAD MHz | -16.41 dBm |
L 03 M2 1| 267.8 kHz | 0.03 da
Highest Channel
mof Level 3500 odm Offsen 7 85 0% » RBW 5o
o Art 40 % SWT e VAW 20 ks Mode Sweiy
| OEE
e 1200 i
20 o8 LI UL
o O 1333 M)
M V064 B
P06 237000 M|
J/aw
) ) )
o ',4'—1-" s .._,1/."“ Mg _-ﬂ:l - N\~ ‘.—\1_’ o AN\ ——.L\
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0 v, 7 A
Ao \J
10 dirs 4 z \ v
J N o il i
o — ™\
20 d8ew
o
40 g2
-0 d8
_l.‘_i' THG & MH2 JO00 ﬁ‘ m 4000 W2
Marker i
oo | we | e | Xovsiuy | Xoyalun | Lmation L tuntionsene |
[ | 1 THA.0ITE M | 13,64 ddes | .
T 1 94,707 M ©97 g 0oc Bw 190, 63383533 v
"” 1 LTSNS e 32y an
[ 1 OO ATEDS ML -12 39 dam
o3 U3 1 356,030 - -0.05 &
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NBloT BAND 66.

Tone 3.75 kHz. /2 - BPSK MODULATION
Lowest Channel

Spectrum |

Ref Level 35,00 dBm  Offset 6 55 B w RBW 2 k=
b AL 40 dB8 SWT Sms » VBW 10 kiz  Mode Sweasp
@ 1Pk View

®
=

CEIE)] .00 a8
0z M1 40,3000 kHz
20 dam AX\ Ooc Bw 45.600000000 kHz
Mi[1] 22.24 dBm|
1.7101981000 GHz

10 dam
0 dam 349 Y S,
-10 d&ém - ’/\‘
.20 dBm S

V\FW"*"' N
~30 dBm

e

-40 dém

50 dBm

-60 dBm

CF 1,7102 GHz 3000 pts Span 200.0 kHz

[marker

Type | Ref | Trc | X-value |___Y-value | Function | Function Result |
M1 1.7101981 GHz | 22.24 dbm | -
T 1710174833 GHz | -5.35 dBm__ Occ Bw | 45.6 kH
T2! 1.710220433 GHz | 5,40 dBm |
M2, | 1.7101768 GHz | -3.78 dém
D3] M2 40.3 kHz | -0.00 db

B b

Middle Channel

D

Spectrum |

Ref Level 35,00 dBm Of-fset 6.55 d8 w» RBW 2 kHz
b At 40 dB SWT Sms w VBW 10 kiiz  Mode Swasp
@ 1Pk View

Dall .00 a8
. M 40,9330 khz
20 dam ,!,.\ et 45.393333399 kHz

11[1] 22.14 dBm
/ 1.7449963000 GHz

10 gam

Y
. 7 %

1] -
1 -2.860 dBm W o

-
-10 dBm f"/\/ =
»."f"\’ ’\““'\,,\’\

20 gy o= R
~30 dBm

e

-40 dém

50 dim

-60 dBm

CF 1,745 GHz 3000 pts Span 200.0 kHz

|Marker

Type | Ref | Trc | X-value |___¥-value | Function | Function Result |
M1 1,7449963 GHz | 22.14 dém oo | o
LY 1744975033 GHz | -5.30 dBm | Occ Bw | 4#5.333333333 kHz
T2 1.745020367 GHz | ~5.24 dBm
M2, 1.744576233 GHz | -3.87 dém
D3] M2 40.933 kHz | ~0.00 d6

R e
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Highest Channel

Spectrum I

Ref Level 35,00 dBrm  Offset 6 55 d8 w RBW 2 khz
b AL 40 dB SWT Sms w VAW 10 kHz  Mode S

@ 1Pk View

30 dam

20 cam

10 gam

0 c&m

03[1]

Occ Bw
Mi[1]

-0.01 d8

41,2000 kHz
45.933393339 kHz
22.10 dBmy
1.7797981000 GHZz

01 -2.900 dbmr

-10 d&m e

-

o T

g

20 s

racs

30 dBm

-40 dém

50 dim

-60 dBm

CF 1,7798 GHz

3000 pts

Span 2000 kHz

|Marker
Type | Ref | Tre | X-value

|

Y-value | Function

Function Result |

M1
1
T2
Mz
D3] M2

R

1.7797981 GHz |
1779774567 GH: |
1.77982085 GHz |
1.779776033 GHz |
41.2 kHz |

22.10 dbm
-5.38 dBm
-5.30 dBm
~3.94 dBém
-0,01 dé

Oce 8w |

#5.933333333 kHz

Tone 3.75 kHz. /4 - QPSK MODULATION

Lowest Channel

Spectrum l

®
=

Ref Level 35,00 dBm  Offset 6 55 08 w RBW 2 kiz
o AtL 40 dB SWT Sms @ VBW 10 kiz  Mode Swasp

@ 1Pk View

30 dam

20 &

10 gam

D3]

Ooc Bw

/' ) mi[1]

A

0 c&m

a Mo

0,00 d8]

41,7000 kHz
47.333333333 kHz
23.05 dBmy
1.7101977000 GHZ

01 -2.950 dénr

ALY

~

M,

-10 dém T =

v ad

-0 et

30 dBm

-40 dém

50 diém

-60 dBm

CF 1,7102 GHz

3000 pts

Span 200.0 kHz

|Marker

Y-va

ction

ve | Fun

Function Result |

-

Type | Ref | Trc | X-value
M1 1

T
T2!
Mz
03| M2

s

1.7101977 Ghz |
1.710173833 GHz |
1.710221167 GHz |
1.7101762 GHz |
41.7 kHz |

23,05 dém

-4,04 dBm Oce 8w

~4.05 dBrm
-3,00 dbm
-0,00 d&

47333333333 kH:z
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Middle Channel

Spectrum I |“§'|
Ref Level 35,00 dBm Oﬁset 5.55dB » RBW 2 kHz
o ALL 40 dB  SWT Ems w VBW 10 kH:  Mode Sweep
@ 1Pk View
naf] -0.07 d8
30 dten 41,8000 kHz
20 dan /'\ Occ Bw 47600000000 kHz
/ M1{1] 22.90 dBm
10 dam \_ 1.744996 7000 GHZ
el e
9.dbn D1 -3,100 dam e o . i(,\—'\ﬂ
™ =
-10 dém ~ )
\/‘J"/V-J M’V\"\/\n
-20 B
prmo~ N o
~30 dam
"‘0 alll
50 dém
-6 d8m
CF 1,745 GHz 3000 pts Span 200.0 kHz
Imarker 1
T Ref | Tre | X-value | ¥-value | Function | Functlon Resuit |
M1 | 1] _1.7449967 GHz | 22.90 d8m | - I s |
11 1 1.7449737 GHz | -4.15 ddm | Occ Bw | 47.6 kHz |
T2 1) 1.7450213 GHz | <413 dam |
M2, | 1] 1744976167 GHz | -3.14 ddm |
03| M2 1| 41.8 kHz | -0.07 8 |
Highest Channel
Spectrum I ‘?l
Ref Level 35,00 dém  Offset 5.55 dB & RBW 2 kM2
o Att 40 dB  SWT S ms w VBW 10 kHz  Mode Sweep
@ 1Pk View
) D3[1] 0.06 dB)
30 gam M1 41.0000 kH7,
20 dam Wul Oce Bw 48.000000600 kHz
j Mi[1} 22.89 dBmy
10 gam / \\ 1.7797975670 GHz
D c2&m bl b -‘\’Xv +
D1 -3.110 dBa n/‘/"';v‘ S
-10 dém M Ny
|20 gamcpentsl Sonpec
‘\—M\
-30 ggm
-40 dim
-50 ddm
-60 dim
CF 1.7798 GHz 3000 pts Span 200.0 kHz
IMarker |
Type | Ref | Trc | X-valua | Y-value | _Function | Function Result |
M) i 1.779797567 GHz | 22.89 d&m | S | g
T1 1] _1.7787736 GHz | -4.25 dam | Occ Bw | 48.0 kH2
T2 1 1.7798215 GHz | ~4.63 dam |
M2 | 1 1.7797763 GHz | -3.18 dém |
__ D3 M2l 1] 41.6 kHz | 0.06 a8 |
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Tone 15 kHz. 11/2 - BPSK MODULATION

Lowest Channel

> DEKRA

®
=

Spectrum I
Ref Level 25,00 dém  Offsel 5.55 dB & RBW £ kM2
b At 40 dB  SWT 3ms w VBW 20 kHr  Mode Sweep
@ 1Pk View
o3[1] 0.05 dB)
Sas 277,080 kHz,
o0 dam Qee Bw 192.800000600 kHz
A}M‘LA‘ 15.57 dBm
10 g S pa S et a4 "\/\ 1.710237130 GHz
]" T2
0 dem A
M2 v ‘\f‘ -
—18-aBm——01 109430 dRn e
_v/ Y A\’_‘/
- i
-30 d&m
-40 dBm
-50 didm
-60 dim
CF 1.7102 GHz 3000 pts Span 400.0 kHz
[Marker
Type | Ref | Trc | X-value | Y-volue |__Function | Function Result |
M1 1 1.71023712 GHz | 15.57 g&m | R s
T1 | 1] 17101062 GHz | .06 dam | oce Bw | 152.8 kHz
T2 |1 1.710293 GHz | 1.32 dam |
Mz —Aa 1.71006551 GHz | -10.50 dam |
03] M2 1 277,05 kHz | 0.05 & |
Middle Channel

Spectrum I

®
=

Ref Level 35.00 dém Offset 6.55 de
o At 40 ds SWT 6.3 ms

w» RBW 2 kh2
w VBW 10 kHz  Mode Sweaep

@ 1Pk View

30 g&m

M1

20 dany

10 gam

P
XY

ﬁ\ [™

Daf1]

Occ Bw
M1[1]

0.17 dB|

09,3330 kHz
75.333333333 kHz
22.00 dimy
1.7449945580 CHz

0 g&m e

v

1

&
A A

ol MR

-10 dém A

,—l\
-20 dBm F 2o &

-30 dBm

-40 dBm

-50 dBm

-60 dém

CF 1.745 GHz

3000 pts

Span 250.0 kHz

|marker
Type | Ref | Trc | X-vaolue

Y-value

Function |

Function Result |

M
1
T2
M2< 3
03} _M2)

g

1749994958 GAz |
1.744356042 GHz |
1.745031375 Ghz |
1.744551958 GHz |

£9.333 khz |

22.09 dbm

-0.37 dBm

=3.38 dBm

-4.11 dbm
_0.17.d6

Oce 8w |

75.333333333 kHz
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Highest Channel

Spectrum |

Ref Level 35,00 0B OffSet 655 02 w RBW 2 khz
o AtL 40 dB SWT 5.3 ms » VAW 10 kHz

Mode Swesp

@ 1Pk View

30 dam

03]

20 dm

Occ Bw

10 gam

Mif1]

0 cam

Ao

S

[ I\

0.17 d8

B9.86 70 kHz
75.6606666607 kHz
22.00 dBmy
1.7797948580 GHz

<10 dém

01 -4.000 dBnr

<]

)

oy

i 7

-20 dBm M’/

] \

¥

|~ v N

~30 dBm

\.,."M

-40 dém

50 dBm

60 dBm

CF 1,7798 GHz

3000 pts

Span 250.,0 kHz

|Marker
Type | Ref | Tre |

X-value |

Y-value | Function |

Function Result |

M1
1
T2
Mz,
03, M2

s

1.775794958 GHz |
1.779756125 GHz |
1.779831792 GHz |
1.775751867 GHz |

80,867 kHz |

22,00 d6m
-0.66 dBm
-5.95 dBm
-4,19 dBm
0.17 d&

Oce 8w |

75.666666667 kHz

12 Tones 15 kHz. T1/4 - QPSK MODULATION

Lowest Channel

Spectrum l

%
=

Ref Level 25.00 dBrm  Offset 6.55 d8 & RBW 5 kh2
o Att 40.dB  SWT 3ms w VBW 20 kHr  Mode Swaep

@ 1Pk View

30 gam

D3[1]

20 m"l

10 damy

L¢c Bw

0 c&m

1]
\"\-«\,-’,\.,-\A/\-vf\ 1.710237130 GHz

0.05 dB|

277,050 kHz

192 .800000000 kM2
15.57 dBm

—10-dBm—t1 -1 %520
g N

% DB

\J\.\/

"éb my

-30 diém

-40 dim

-50 dBm

-60 dBm

CF 1.7102 GHz

3000 pts

Span 400.0 kHz

|marker
Type | Ref | Trc|

X-value |

Y-value | _Function |

Function Result |

Y
i
T2
mz2 |
03| M2

e et L

1.71023713 GHz |
1.7101062 GHz |
1.710299 Ghz |
1.71006551 GHz |
277.05 kHz |

15.57 dém
4.06 dBm
1,32 dBm

-10,50 dBm
_0.05 db

Oce Bw |

192.8 kHz
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Middle Channel

Spectrum I

o AtL 40 dB SWT

Ref Level 35,00 0B Offset 655 02 w RBW 5 khz

Ims w VBW 20 kiiz  Mode Sweasp

@ 1Pk View

30 dam

03[1]

20 dm

f1pc Bw

10 dam LN P

’\'\f\ﬂ\[/ﬁ-f\/ RS

0.07 d8

268.800 kHz
192.800000000 kHz|
15.14 dBmy
1,745037270 GHz

0 cam

= /\J
~ P

A

Va5

+10.d8m=—rir) -1 ¥as0 dbm

LV A

AN

~30 dBm

NS e
A" v

-40 dém

50 dBm

60 dBm

CF 1,745 GHz

3000 pts

Span 4000 kHz

|marker

Type | Ref | Trc | X-value

| Y-value | Function |

M1
T
12!
M2 :
D3| M2|

|

1.74503727 Grz |
1.744906333 GHz |
1.745099133 GHz |

1.7448646 GHz
266.8 kiiz |

15,14 dbm
4,05 dem
1.06 dBm

-10,94 dBm
0.07 d6

Oce 8w |

Function Result |

192.8 kHz

Highest Channel

®
=

Ref Level 35.00 dBm Offset 6.55 d8 & RBW 5 kh2

Att 40 dB SWT 3ms w VBW 20 kHr  Mode Swaep
ll® 1Pk view
: D3[1] -0.04 dB|
30 cam 268,400 kHz
20 dBm JIrc Bw 193.066666667 kHzZ
111] 15.02 dBm)|
10 dam yfw 7V B 1.779037130 GHz
0 o&m /‘.J v \/\
M P
~10.dBmmte; ) .10 G5% dbm
AN V\/‘\\A
- Ty v
-30 dim
-40 dBm
-50 dBm
-60 dBm
CF 1.7798 GHz 3000 pts Span 400.0 kHz
|Marker
Type | Ref | Trc | X-vaolue | Y-value | _Function | Function Result ]
b | _1.77983713 GHz | 15.02 dém e e A i
Ti | 1] 1779706067 Gz | 3.68dém  Occ 8w | 193.066666657 kHz
T2 | 1 1775899133 Ghz | 0.82 dBm ,
m2| | 1 17796762 GHz | -11.12 dém
03| M2l 1 268.4 kHz | -0.04 d6
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NBloT BAND 85.

Tone 3.75 kHz. /2 - BPSK MODULATION

Lowest Channel

> DEKRA

®
=

Spectrum |
Ref Level 35,00 dBm Oﬁset 6.35 d8 w RBW 1 khz
b AL 40 dB8 SWT 10 ms » VBW 3 kHz Mode Swesp
@ 1Pk View
D3] 0.08 a8
30 dam T 04,8330 kHz
20 dam X Ooc Bw 37.600000000 kHz
/’ \ mi[1] 22.15 dBm
10 d2m o 715.7967170 MHZ|
NIy
0 car a2 Vs f Lo 3
- 01 -2,050 dBm ’"".':' | ¥ "{ Y g
10 dirr f"‘\/ V/-sv/'"\v v V Ur ‘lm ""‘\VMV
Y - —
f VMV—‘\ ™ i
Tt AN VIV
-30 dBm
-40 dém
50 dBm
-60 dBm:
CF 715.8 MHz 3000 pts Span 1000 kHz
|marker
Type | Ref | Trc | X-value |___Y-value | Function | Function Result |
M1 1, 715796717 Mnz | 22.15 dbm | —
T 1 715.77955 MHx | -10.58 dBm Occ 8w | 37.6 kHz
T2/ 1 715.81715 MKz | ~4.75 dBm [
M2l | 1 715.760242 Mz | -3.92 dBm ,
03] M2 1] 34.833 kHz | 0.05 dé
Middle Channel
Spectrum | I‘?l
Ref Level 35,00 dBm Of-fset 6,35 d8 w RBW 1 khz
b AL 40 dB SWT 10 ms » VBW 3 kHz Mode Swesp
@ 1Pk View
— D31l 0.03 a8
" M 04,2830 kHz
20 dam X Ooc Bw 37.433393393 kHz
/ \ mi[1] 22.13 dBm
10 dam f o 706.9967170 MHZ|
o AP
0 cam —r?
01 -2.870 dBmy ‘v v
-10 d&m '\[_‘ T ’*\V 'u m
] '(""\
fhi=0\sem v Vg
-30 dBm
-40 dim
50 dBém
60 dBm:
CF 707.0 MHz 3000 pts Span 1000 kHz
|Marker
Type | Ref | Trc | X-value |___¥-value | Function | Function Result |
M1 1 700.996717 MHz | 22.13 dém__ | .
T |1l 706.9796833 MHz | 9,12 dBm Occ Bw | 37.433333333 kHz
T2 |1 707.0171167 MHz | ~4.60 dBrm [
2| 1| 706.980883 Mz | -3.94 dBm '
03] M2 1] 34.233 kHz | 0.03 d6
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Highest Channel

Ref Level 25.00 dBm Offset 6.35 d8 & RBW 1 kiz

Att 40 dB SWT 10 ms » VBW 3 kHr  Mode Sweep
ll®@ 1Pk view
D3[1] 0.04 B
30 dem M1 34,8000 kiHz
20 dam Xa Oce Bw 37.793333339 kMz
/ \) M1[1] 22.14 dBm
10 g J \\/\ 715.7967170 MHz
\
0 dom 15 i ff (FAY ora
01 -2.860 dBtr i O AT Y
-10 dBém ™ f“‘fw\v' V ]U ‘lvﬁ‘l‘ MVPN\V o
A\ f f y j W
] H ‘
-':\2’;\*5!:\[““\' !M-lf
-30 dBm
-40 dBm
-50 dBm
-60 d&ém
GF 715.8 MHz 3000 pts Span 100.0 kHz
|marker
Type | Ref | Trc | X-volue | v-volue | Function | Function Result |
M1 1 715.796717 MHz | 22,34 dém__ e | g = i
71 1] 715.7794167 MHz | -11.96 dBm Oce 8w | 37.733333333 Mz
T2 1 715.81715 Mz | 4,64 dBm
m2| | 1] 715.780283 MHz | -3.90 dbm
03 M2 1 34.8 kHz | _0.03d6

Tone 3.75 kHz. /4 - QPSK MODULATION

Lowest Channel

®
=

Ref Level 25.00 dBm Offset 6.35 d8 & RBW 1 kiz

Att 40 dBs SWT 10 ms » VBW 3 kHz  Mode Sweep
ll® 1Pk view
Do[1] 0.01 dB
30 cam A3 36.9330 kHz
20 dom e Oce Bw 37.900000000 kHz
f \\ M1[1] 23.03 dBm
L 698.1981170 MHz
10 gy
N MN\A
0 dam (I 1,‘\ - iA
N T 2,070 dbm /.\F\VI 7 Y wiﬁ
yb avAVATA e Baaaavay YavayV.
oo ' y
-30 dBm
-40 dBim
-50 dBm
-60 d&m
CF 698.2 MHz 3000 pts Span 100.0 kHz
|Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result l
M1 1 698.198117 MHz | 23,03 dbm__ e | v
1 1] £98.17935 MHz | -5.54 dBm Occ 8w | 37.9 kHz
T2 1 698.21725 Mz | -2.84 dBm .
m2| | 1] £98.18045 MHz | -3,04 dbm |
03] M2 1 36,033 kHz | _0.01.d6
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Middle Channel

Spectrum l 'Tl
Ref Level 35.00 dém Offset 6.35 d8 & RBW 1 kM2
o Att 40.dB  SWT 10 ms w VBW 3 kHz  Mode Sweep
@ 1Pk View
D3[1] -0.01 dB
30 cem M1 19,2330 kHz
20 dam aa oce Bw 37.993333333 kMz
[ \ mM1[1] 23.11 dBm
" \ 706.9981170 MH:z
10 gan V
o P A LV ey
01 -2.890 dn AT — ‘v*"‘ x
104 P 1Y 0. V\f\/‘xn FEx
T A R YV VA
-20 Ham \/
-30 dBm
-40 dim
-50 dBm
-60 dém
CF 707.0 MHz 3000 pts Span 100.0 kHz
|marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result |
M1 1 706.998117 MHz | 23.11 dém__ Epeyea | B ST
T | 706.97525 MKz | -2.90 dém Occ 8w | 37.933333333 kHz
T2 | 1 707.0171833 MMz | -2.84 dBm ‘
M2 | 1 706.975117 MHz | -2.90 dém
03] M2 1 39.233 kHz | -0.01d6
Highest Channel

Spectrum |

®
=

o AL

40 dB

SWT

Ref Level 35,00 dBm _ Offset 635 B w RBW 1 kHz
10ms w» VBW 3k Mode Swesp

@ 1Pk View

30 dam

20 cam

10 cam

0 c&m

03]

014 d8

26,9330 kHz
48.193393339 kHz
23.12 dBmy
715.7981170 MHz|

01 -2.880 dBny s

_.n/'\/—\/h\': v

vV VY
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|marker
Type | Ref | Tre |

X-value |

v-value |

Function |

M1
T
72|
12|
03|

RIS P

M2

715.798117 MHz |
715.77915 MHz |
715.8172833 MMz |
715.780417 MHz
36.933 kHz

23,12 dbm
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Tone 15 kHz. 11/2 - BPSK MODULATION

Lowest Channel

®
=

Spectrum I

Ref Level 35.00 dBém  Offset 5.35 dB & RBW 2 kM2

o Att 40dB BWT 6.3 ms w VBW 10 kH:  Mode Sweep
@ 1Pk View
) o3[1] 0.18 di|
ke M1 92,1920 kHz
20 cam ). Occ Bw 73.666666667 kM2
/ \L\ Mi[1] 22.71 dBm|
10 dam 690.1883750 MHz
& S o j \ /\"n T:
o0 2% 1 1 [ )
D g2m - i Y
il -3.290 :ie.m——/;_-;.ﬁ ] t.d—— e —V —\—ﬁ
-10 dém -51 J \ s v \1 VW\
-20 dBm A "‘vvm \‘P.‘-\w
T
-30 ggm
-40 dBm
-50 ddm
-60 dim
CF 698.2 MHz 3000 pts Span 250.0 kHz
[Marker |
Type | Ref | Trc | X-valug | v-volue | Function | Function Result |
M1 i 696.188375 MHz | 22.71 d&m | R RN E TR
T1 1 £98.157375 MHz | 0.04 d2m | Occ Bw | 73.666655557 kHz |
T2| | 1 698.2310417 MHz | 0.09 dam |
M2/ | 1] £08,152517 MHz | -3.56 oam |
D3] M2l 1) _92.192 kHz | 0.18 cd |

Middle Channel

®
FAE]

Spectrum I

Ref Level 35,00 dBm  Offset 5.35 dB &« RBW 2 kM2
o Att 40dB BWT  6.3ms w VBW 10 kH:  Mode Sweep
@ 1Pk View

GE[RY] “0.01 dB
M3 92,0890 kHz
20 dam a X Occ Bw 73.666666667 kM2
/ N Mi[1] 22.61 dBm|

L\ 706.9953580 MHz
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_— Yglﬂ, r"’lj _\yf\\ P -
o | e}
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afl Vo Vi e

qu o - = —
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-50 ddm

-60 dim
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|Marker
Type | Ref | Trc | X-valug | Y-volue | Function | Function Result |
M1 T ToBoosesamHz | zeeidem | | S
T1 706.9572017 MHz | -0.07 dam | Oce Bw | 73.666656557 kH2
T2| 707.0309583 MHz | 0.14 ddm |
mz2l | 706.952542 MHz | -3.46 0am |
D3] M2 92,083 kHz | -0.01 ¢4 |

i
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Highest Channel

Spectrum I

Ref Level 35,00 dBrm  Offset 635 d8 w RBW 2 khz

b AL 40 dB SWT 5.3 ms w VBW 10 k52 Mode Swasp
[@ 1Pk view
D311 010 d8
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/ mif1] 22.96 dBm
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T1 f /"\r, 12
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1= & C A T T
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|Marker
Type | Ref | Trc | X-value |___Y-value | Function | Function Result I
M1 1| 715.795458 MRz | 22,46 dbm =l
T1 1 715.757375 MHz | 0,27 dBm Oce 8w | 73.5 kHz
T2 1 715.830875 MHz | 0.15 dBm [
M2, b § 715.752542 Mz | -3.65 dém |
03l m2| 1 92.0 kiiz | 0.10 d&
12 Tones 15 kHz. /4 - QPSK MODULATION
Lowest Channel
Spectrum I I?
Ref Level 35,00 dBrm  Offset 635 d8 w RBW 5 khz
b AL 40 dB SWT Ims w VBW 20 kHr  Mode Swesp
[@ 1Pk view
D3[1] 0.01 d8
30 e 254.800 kHz
20 dam fvc Bw 190.266666667 kHz
J\W 15.43 dBm
10 gam i Aot asl s %\/\ 698,237670 MHz|
4
D cam S

B \/’\

i

\~\~'_
~30 dBm
-40 dém
50 dim
-60 dBm
CF 698.2 MHz 3000 pts Span 4000 kHz
|Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result 1
M1 1| 198.23767 WAz | 15.43 dbm — o _
T 1 698.107267 MHz | 4.64 dBm Occ 8w | 190.266666667 kHz
T2! 1 698.207533 Mhz | -1.27 dém .
M2/ 1| 698.07727 Mz | -10,69 dBm |
o3l mz2 1l 254.8 btz | 0.01 d8
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Middle Channel

®
or—— (7]

Ref Level 25.00 dBrm  OMset 6.35 d2 w RBW 5 khe
o Att 40 dB SWT 3ms w VBW 20 kHr  Mode Sweaep
@ 1Pk View
; Da[1] 0.09 dp
30 cem 254,800 kHz
20 dam QAsc Bw 169.733333339 khz
M}'I\U/L 15.20 dBm|
10 dam LN A \/\\r"\.\ 707.037670 MHz
0 dam /\_,]7 V;?‘\
M S v
10 dBmmd=) 15 7&3 dBny }}\T’\
W N
M—/ \/\v/v.
-30 dim
-40 dBim
-50 dBm
-60 dBdm
CF 707.0 MHz 3000 pts Span 400.0 kHz
|marker
Type | Ref | Trc| X-value | v-volue | Function | Function Result Il
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i 1] 706.907267 MHz | 4.70 dBm Oce 8w | 180.733333333 kHz
T2 1 707.087 Mhz | 1,84 dBm ‘
m2| | 1] 706.87713 MHz | -10,B7 dBm |
03 M2 1] 2S48 kHz|  0.00db_
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®
rr—— (F]

Ref Level 35.00 dém Offset 6.35 d8 & RBW 5 kh2

o ALt 40 dB SWT 3ms w VBW 20 kHr  Mode Sweaep
@ 1Pk View
D3[1] -0.06 dB|
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20 dam qf([ nw 190 13333.?::3‘0‘;;:02
3.2 m
10 dam )l e it ’\/\'""'\f\/‘\f’xl\/vv/\-/\ 715.837670 MHz
0 g&m )’ ‘r\
Wl v
10 Bty 10756 i N/
\/\"” e ‘\/\\"—u
ﬂpjs...'/ —
-30 dim
-40 dBm
-50 dBm
-60 dBm
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|marker
Type | Ref | Trc | X-value | Y-value |__Function | Function Result |
M1 1 _715.83767 MHz | 15,24 dém e | i e i
T 1] 715.707133 MHz | 4.47 dBm Occ 8w | 190.133333333 kM2
T2 [ 715.897267 MHz | -2.35 dBm .
m2| = 715.67727 MHz | -10,78 dém |
__ 03] M2l 1 2548kHz|  -0.06db
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Spurious emissions at antenna terminals

SPECIFICATION

FCC §27.53 (g).

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. However. in the 100
kilohertz bands immediately outside and adjacent to a licensee's frequency block. a resolution bandwidth of at least
30 kHz may be employed

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.

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.

RSS-130 Clause 4.7.

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.

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 65 + 10 log10 p(watts). dB. for mobile
and portable equipment.

FCC 8§27.53 (h). RSS-139 Clause 6.6.

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+10 log (Po). and the level in dBm relative
Po becomes:

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

At Po transmitting power. the specified minimum attenuation becomes 65+10 log (Po). and the level in dBm relative
Po becomes:

Po (dBm) —[65 + 10 log (Po in mwatts) - 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 spectrum was investigated from 9 kHz to 18 GHz for NBloT Band 66 and from 9 kHz to 8 GHz for NBloT Band
12 and 13.

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 tones and modulation which is the worst case for conducted power was used.

Report No: (NIE) 66585RRF.001A3 Page 180 of 243 2021-10-01



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,

c/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - Espafa

C.ILF. A29 507 456

TEST SETUP

Power
swply

RESULTS (see plots in next pages)

Spectrum
— Analyser

Prney
EUT ——— Anenuar
dlevider

NBIoT Band 12 (1 Tone 3.75 kHz. /2 - BPSK MODULATION)

1. CHANNEL: LOWEST

Signalling

L___Unit

No spurious signals were found at less than 20dB respect to the limit in all the range.

2. CHANNEL: MIDDLE

Frequency (GHz) Level (dBm) Limit (dBm)
1.41508 -32.97 -13.00
3. CHANNEL: HIGHEST
Frequency (GHz) Level (dBm) Limit (dBm)
1.43188 -32.99 -13.00

NBIloT Band 12 (3 Tone 15 kHz. 11/4 - QPSK MODULATION)

1. CHANNEL: LOWEST

Frequency (GHz) Level (dBm) Limit (dBm)
1.39854 -30.86 -13.00
2. CHANNEL: MIDDLE
Frequency (GHz) Level (dBm) Limit (dBm)
1.41508 -30.4 -13.00
3. CHANNEL: HIGHEST
Frequency (GHz) Level (dBm) Limit (dBm)
1.43161 -29.62 -13.00

Measurement uncertainty (dB): <+ 2.76

Verdict: PASS
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NBIoT Band 13 (1 Tone 3.75 kHz. 11/2 - BPSK MODULATION)

1. CHANNEL: LOWEST

Frequency (MHz)

Level (dBm)

Limit (dBm)

774.999

-50.65

-35

2. CHANNEL: MIDDLE

No spurious signals were found at less than 20dB respect to the limit in all the range.

3. CHANNEL: HIGHEST

No spurious signals were found at less than 20dB respect to the limit in all the range.

NBIoT Band 13 (Tone 15 kHz. 11/4 - QPSK MODULATION)

1. CHANNEL: LOWEST

No spurious signals were found at less than 20dB respect to the limit in all the range.

2. CHANNEL: MIDDLE

No spurious signals were found at less than 20dB respect to the limit in all the range.

3. CHANNEL: HIGHEST

No spurious signals were found at less than 20dB respect to the limit in all the range.

Measurement uncertainty (dB): <+ 2.76

Verdict: PASS
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NBIoT Band 66 (1 Tone 3.75 kHz. 11/2 - BPSK MODULATION)

1. CHANNEL: LOWEST
No spurious signals were found in all the range.

2. CHANNEL: MIDDLE

No spurious signals were found in all the range.

3. CHANNEL: HIGHEST
No spurious signals were found in all the range.

NBIoT Band 66 (Tone 15 kHz. 11/4 - QPSK MODULATION)

1. CHANNEL: LOWEST
No spurious signals were found in all the range.

2. CHANNEL: MIDDLE

No spurious signals were found in all the range.
3. CHANNEL: HIGHEST

No spurious signals were found in all the range.
Measurement uncertainty (dB): <+ 2.76
Verdict: PASS

NBIoT Band 85 (1 Tone 3.75 kHz. /2 - BPSK MODULATION)
1. CHANNEL: LOWEST

No spurious signals were found at less than 20dB respect to the limit in all the range.

2. CHANNEL: MIDDLE

No spurious signals were found at less than 20dB respect to the limit in all the range.

3. CHANNEL: HIGHEST

No spurious signals were found at less than 20dB respect to the limit in all the range.

NBIoT Band 85 (Tone 15 kHz. 11/4 - QPSK MODULATION)
1. CHANNEL: LOWEST

No spurious signals were found at less than 20dB respect to the limit in all the range.

2. CHANNEL: MIDDLE

No spurious signals were found at less than 20dB respect to the limit in all the range.

3. CHANNEL: HIGHEST

No spurious signals were found at less than 20dB respect to the limit in all the range.

Measurement uncertainty (dB): <+ 2.76

Verdict: PASS
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NBIoT Band 12 (1 Tone 3.75 kHz. 11/2 - BPSK MODULATION)
1. CHANNEL: LOWEST

Frequency Range 9 kHz — 8 GHz

Spectrum

—
ef)
b

Ref Level 25,00 dBm Ofset 11.3+4 dB & RBW 100 kHz

s ALL a0 dB & SWT 2% @ VAW 300 kHz Maode Sweep
1Pk Yiew

20 dim

10 dim

O dBmr

-10 dBm

0l -13.000 cBrm
-20 dBm

-30 ARy

=40 By

=50 dBmy

F0 dBmy

Start 9.0 kHz

20000 pts
Note: The peak above the limit is the carrier frequency.
2. CHANNEL: MIDDLE

Stop 0.0 GHZ

Frequency Range 9 kHz — 8 GHz

Spectrum

[ ]
Fa
Ref Level 25,00 dBrm Ofset 11.34 dB & RBW 100 kHz

j= ALL a0 dB & BWT 2% @ WBW 300 kHz Mode Sweep
1Pk View

20 dim

10 dem

O dBmr

-10 dBm

D1 -13.000 cBm

=20 dBm

- 20 R

=40 QB

=50 dBm

0 dBmr

Start 9.0 kHz

30000 pts
Note: The peak above the limit is the carrier frequency.
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3. CHANNEL: HIGHEST
Frequency Range 9 kHz — 8 GHz

Spectrum

Refl Level 25,00 dim  Offset 11.34 02 & RBW 100 kMHz
pe Akt 30 dB & SWT 25 @ VBW 300 kHr Mode Sweep

@ 1Pk View

20 diamr

10 gy

0 dBm

-10 dim

11 =132.000 dimry

-20 dim

-30 dim

-40 dii

=60 dim

=T dim

Start 9.0 kHz 0000 pts

Stop 8.0 GHz

Note: The peak above the limit is the carrier frequency.
NBIoT Band 12 (3 Tones 15 kHz. 11/4 - QPSK MODULATION)
1. CHANNEL: LOWEST

Frequency Range 9 kHz — 8 GHz

Spectrum I

®
=

Ref Lewel 2500 dBm Offset 11.34 db & RBW 100 kHz
pe At 30 dB & SWT 25 @ VBW 200 kHz  Mode Sweep

@ 1Pk View

20 iy

10 daamy

O o

-10 dim

01 =132.000 dBmr

-20 dim

-30 dim

-0 diim

<60 dBm

=70 dim

Il start 9.0 kHz 30000 pts

Stop 8.0 GHz
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2. CHANNEL: MIDDLE
Frequency Range 9 kHz — 8 GHz

Spectrum I

Ref Level 25.00 dBm
p AR

30 dB & SWT

Offset 11.34 dié & RBW 100 kHz
25 @ VBW 300 kHz

Mode Sweaap

@ 1Pk View

20 oy

10 oy

O i

-10 dem

o1 =12.000

-20 dBm

dBmr

=30 dim

-0 dm

<60 dBm

<70 dim

Start 9.0 kHz

30000 pts

Stop 8.0 GHz

3. CHANNEL: HIGHEST
Frequency Range 9 kHz — 8 GHz

Spectrum |

Ref Level 25.00 dBm
b ALE 30 dB &

Offset 11,24 0B & RBW 100 KHz
BEWT 25 @ VBW =00 kH:z

Mode Sweep

@ 1Pk “iew

20 dam

10 dam

0 ciEamr

=10 dim

20 ditm

01 -13.000 demr

=30 ditm

-4 ditm

-60 dim

-70 ditm

Start 9.0 kHz

0000 pts

Stop 8.0 GHz
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D DEKRA

NBIoT Band 13 (1 Tone 3.75 kHz. 11/2 - BPSK MODULATION)

1. CHANNEL: LOWEST
Frequency Range 9 kHz — 8 GHz

Spectrum I

D

Ref Level 20.00 dBm

pe At 25 dB & SWT

Offset 16,55 dB & RBW 1 MHz

2 5 & VBW 3 MHI

Mode Sweep

@ 1Pk View

20 daury

10 2y

0 digmr

=10 dim

01 -12.000 dBmr

-20 dim

-30 dBm

-50 dBm

-60 dim

Start 9.0 kHz

30000 pts

Stop 8.0 GHz

Note: The peak above the limit is the carrier frequency. The peak at 746MHz corresponds to the downlink signal.

Frequency Range 763 MHz - 775 MHz

Spectrum I

®

(=)

Ref Level -5.00 d&m
o At

2
-

10 d8 w» SWT

Offset 16,65 db & RBW .25 kM2

5 % VBW 30 kHz

Mode Sweep

@ 1Pk View

-10 dém

-20 d&m

-30 d&m

01 -35,000 didny

-40 dim

-50 dim

-60 dam

-80 dém

00 dBm

<100 d&m

Start 763.0 MHz

10000 pts

Stop 775.0 MHz
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Frequency Range 793 MHz - 806 MHz

®
—— (=]

Ref Level -5.00 d&m Offset 16,65 db » RBW .25 kH2
o ALt 10 d8 w» SWT 25 @ VBW 30 kHz
@ 1Pk View

Mode Sweep

-10 dém

-20 dém

-30 d&m

01 -35,000 dimy

-40 dim

-50 dim

-60 d&m

-80 dim

00 dBm

<100 d&m

Start 793.0 MHz

10000 pts Stop B06.0 MHz

2. CHANNEL: MIDDLE
Frequency Range 9 kHz — 8 GHz

Spectrum

®
=

Ref Lewel 30,00 dBm Offset 16.65 02 & RBW 1 MHz
pe Akt 25 dB & SWT 25 @ VBW 3 MHz

Mode Sweep
@ 1Pk View

20 gy

10 ey

<10 dim

D1 -13.000 dinr

-20 dim

-30 dim

-50 dim

-60 dim

Start 9.0 kHz

30000 pts

Stop 8.0 GHz

Note: The peak above the limit is the carrier frequency. The peak at 751MHz corresponds to the downlink signal.
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Frequency Range 763 MHz - 775 MHz

Spectrum

Ref Level -5.00 dim
pe At

Offset 16,65 dB & RBW 6.25 kHz
10 di & BWT 25 @ VBW 30 kHz

Mode Sweep

@ 1Pk View

-10 dBm

-20 dBm

-30 dBm

01 -Z5.000 dBmr

-40 dim

-50 dim

-60 dim

-80 dim

IR R R PR

=90 dBm

=100 dBm

Start 763.0 MHz

10000 pts

Stop ?775.0 MHz

Frequency Range 793 MHz - 806 MHz

Spectrum I

®
=

Ref Level -5.00 d&m
o ALt

Offset 16,65 db & RBW .25 kM2
10 d8 w» SWT 25 » VBW 30 kHz

Mode Sweep

@ 1Pk View

-10 dém

-20 dam

-30 d&m

01 -35,000 didny

-40 dim

-50 dim

-60 d&m

-80 dBm

00 dBm

<100 dBm

Start 793.0 MHz

10000 pts

Stop 806.0 MHz
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3. CHANNEL: HIGHEST
Frequency Range 9 kHz — 8 GHz

Spectrum I

- Espafia

Ref Level 20.00 dBm
p AR 25 dB @

Offset 16,55 dB & RBW 1L MHz
SWT 2 5 & VYBW 2 MHz

Mode Sweep

@ 1Pk View

20 daury

10 gy

0 i

=10 dBm

dBmr

-20 dim

-30 dEm

-50 dBm

-60 dim

Start 9.0 kHz

30000 pts

Stop 8.0 GHz

Note: The peak above the limit is the carrier frequency. The peak at 756MHz corresponds to the downlink signal.

Frequency Range 763 MHz - 775 MHz

Spectrum I

Ref Lewel -5.00 dim

fe ALL

offset 16,55 db = RBW 625 kHz
10 4B & SWT

25 @ VAW 20 kHz

Mode Sweep

@ 1Pk Yiew

=10 dBm

=20 dBm

=30 dim

35,000 dimrr

=40 dim

50 dim

-6 dim

-a0 dim

A

-20 dim

-100 dim

Start 763.0 MHz
 EE—————

10000 pts

Sti 775.0 MHz
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Frequency Range 793 MHz - 806 MHz

Spectrum | E]

Ref Level =5.00 dim Offset 16,65 dB & RBW 6.25 kHz

b AL 10 &2 & SWT 25 @ VBW 30 kH:  Mode Sweep
@ 1Pk Yiew

=10 dBm

=20 dim

=30 dBm

01 -3%.000 dBm
40 dimi

<50 ditm

60 ditm

-80 ditm

-a0 dim

-100 dBm

Start 793.0 MHz 10000 pts Ftop B06.0 MHz

NBIoT Band 13 (1 Tone 15 kHz. /4 - QPSK MODULATION)
1. CHANNEL: LOWEST

Frequency Range 9 kHz — 8 GHz

(Spocram ) =)

Ref Level 30.00 dBm offset 16.65 8 & RBW 1 MHz

b ALE 25 dBE & BWT 25 @ YEW 3IMH:  Mode Sweep
@ 1Pk View

20 o

100 'y

-10 dBm—yq
101 -13.000 dim

-20 dim

-30 dBm

=50 QB

-60 QB

Start 9.0 kHz 30000 pts
—

E-TDE 8.0 GHz
Note: The peak above the limit is the carrier frequency. The peak at 746MHz corresponds to the downlink signal.
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Frequency Range 763 MHz - 775 MHz

Spectrum I u{n

Ref Level -5.00 ddm Offset 1665 dB & RBW 625 khz

o ALt 10 28 w» SWT 25 » VBW 30 kH:  Mode Sweep
® 1Pk View

-10 dém

-20 dim

-30 dém

01 -35,000 dBrey

-40 dBm

-50 dbm

-60 dBm

70 ¢dim n

00 dBm

<100 dBm

Stort 763.0 MHz 10000 pts

Stop 775.0 MHz

Frequency Range 793 MHz - 806 MHz

Spectrum I

Ref Level -5.00 dim Offset 15,55 0F & RBW 5.25 FHz
b AL 10 dB & S8WT 2 @ VBW 20 kHz
@ 1Pk View

&
=]

Mode Sweep

=10 dBm

=20 dBm

=30 dim

01 -3%.000 dirry

40 dim

<50 dBm

60 dBm

70 dEm .

-90 dim

-100 dim

Start 703.0 MHz 10000 pts
 EE———

Sti B0&.D MHZ
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2. CHANNEL: MIDDLE
Frequency Range 9 kHz — 8 GHz

Spectrum

Ref Lewel 30.00 dBrm
pe Akt 25 dB &
@ 1Pk View

Offset 16.65 db & RBW 1 MHz

HBWT 25 @ VYBW 3 MHr  Mode Sweep

20 dim

10

0 i

=10 dim

01 -12.000 dimr

-20 dim

-30 dim |

-50 dBm

-60 dim

Start 9.0 kHz

30000 pts Stop 8.0 GHz

Note: The peak above the limit is the carrier frequency. The peak at 751MHz corresponds to the downlink signal.
Frequency Range 763 MHz - 775 MHz

Spectrum I

Ref Level -5.00 d2m

®

=

e At

Offset
10 38 » SWT

16.65 dB & RBW 65.25 kHz
25 » VBW 30 kH:  Mode Sweep

@ 1Pk View

-10 dém

-20 dim

-30 dém

-40 dBm

-50 dbm

-60 dBm

=70 dBm

00 dBm

<100 dBm

Start 763.0 MHz
S——

10000 pts

- - L

Stop 775.0 MH2z
Measuring... Ea h

4
/22
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Frequency Range 793 MHz - 806 MHz

Spectrum I

= ALt

Ref Lewel -5.00 dim
10 2 & BWT <5 = VBEW

Offset 16.65 dB & RBW 6.25 kHz

30 kHz  Mode Sweep

@ 1Pk View

-10 dBm

-20 dBm

-30 dBm

-20 dim

01 -Z5.000 dBm

-50 dim

-60 dim

=70 dBmi

=G0 dBm

=100 dBm

Start 793.0 MHz

10000 pts

Stop B0G.0 MHz

3. CHANNEL: HIGHEST

Frequency Range 9 kHz — 8 GHz

Spectrum I

®
=

Ref Lewel 20,00 dBrm
= AL

25 dB @ BWT

offset 16.65 db & RBW 1 MHz

25 @ VBW 2 MHz Mode Sweep

@ 1Pk View

20 iy

10 ey

0 i

<10 dim

01 -12000

-20 dim

dBmr

-30 dim

-50 dBm

-60 dim

Start 9.0 kHz

30000 pts Stop 8.0 GHz

Note: The peak above the limit is the carrier frequency. The peak at 756MHz corresponds to the downlink signal.
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Frequency Range 763 MHz - 775 MHz

Spectrum

Ref Lewel -5.00 dim
b ALt 10 32 & BWT

Offset 16.65 dB & RBW 6.25 kHz

25 @ VBW 30 kHr Mode Sweep

@ 1Pk View

-10 dBm

-20 dBm

-30 dBm

01 -Z5.000 dBm

-20 dim

-50 dim

-60 dim

-80 dim

=70 dBmi | t I |i

=G0 dBm

=100 dBm

Start 763.0 MHz

10000 pts Stop ?75.0 MHz

Frequency Range 793 MHz - 806 MHz

Spectrum

®
=

Ref Lewel -5.00 dim
he ALt 10 32 & BWT

Offset 16.65 dB & RBW 6.25 kHz

25 @ VBW 30 kHz Mode Sweep

@ 1Pk View

-10 dim

-20 dBm

-30 dBm

01 -Z5.000 dBmr

-40 dim

-50 dim

-60 dim

=80 dim

=G0 dBm

=100 dim

Start 793.0 MHz

10000 pts Htop B0G.0 MHz
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NBIoT Band 66(1 Tone 3.75 kHz. 11/2 - BPSK MODULATION)
1. CHANNEL: LOWEST

&
(Specrum ) (=]

Ref Level 30.00 dBm Offset 16,55 db w RBW L MHz
b ALE 25dB & SWT 1% & VBW 2 MH:
@ 1Pk Yiew

Mode Swesp

20 d2am

10 G2

0 ey

=10 dim
01 -12.000 dBm

-20 dim

-30 dim

I iamesrcath

=50 dim

-60 dim

Start 9.0 kHz

30000 pts

Stop 20.0 GHz

Note: The peak above the limit is the carrier frequency. The peak at 1805MHz corresponds to the downlink signal.
2. CHANNEL: MIDDLE

Spectrum

[iee
)
Ref Level 20,00 dBm Offset 16.65 d2 & RBW 1 MHz

fe ALt 25 dB & SWT 15 & VAW 3 MHz
@ 1Pk View

Made Sweep

20 iy

10 it

0 d&m

=10 dim

D1 -13.000 dinr

-20 dim

-30 dim M

-50 dBm

-60 dim

Btart 9.0 kHz

30000 pts

Stop 20.0 GHz

Note: The peak above the limit is the carrier frequency. The peak at 1840MHz corresponds to the downlink signal.
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3. CHANNEL: HIGHEST

Spectrum |

b AL 25dB & SWT
@ 1Pk Yiew

Ref Level 30.00 dBm Offset 16,55 OB w RBW L MHz

1s @& VBW 2MH: mMode Sweep

20 d2am

10 G2

0 iy

-10 dimy
01 -12.000 dBm

-20 dim

-30 dim

M

=50 dimy

-60 dim

Start 9.0 kHz

30000 pts

Stop 20.0 GHz

Note: The peak above the limit is the carrier frequency. The peak at 1875MHz corresponds to the downlink signal.

NBIoT Band 66(1 Tone 15 kHz. 1i/4 - QPSK MODULATION)

1. CHANNEL: LOWEST

Spectrum |

b AL 25dB & SWT
@ 1Pk Yiew

]
A
Ref Level 30.00 dBm offset 16.55 dB & RBW 1 MHz

1s @& VBW 2MH: mMode Sweep

20 d2am

10 G2

0 'y

-10 dimy
01 -12.000 dBm

-20 dim

=50 dim

Lo g aso—

-60 dim

Start 9.0 kHz

30000 pts Stop 20.0 GHz

Note: The peak above the limit is the carrier frequency. The peak at 1805MHz corresponds to the downlink signal.
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2. CHANNEL: MIDDLE

®

Ref Level 30.00 dBm Offset 16,55 OB w RBW L MHz
b AL 25dB & SWT 1s & VBW 2 MH:
@ 1Pk Yiew

Mode Swesp

20 d2am

10 G2

0 by

-10 dimy
01 -12.000 dBm

-20 dim

-30 dim

iAWY

=50 dimy

-60 dim

Start 9.0 kHz

30000 pts Stop 20.0 GHz

Note: The peak above the limit is the carrier frequency. The peak at 1840MHz corresponds to the downlink signal.

3. CHANNEL: HIGHEST

&

Ref Level 30.00 dBm Offsel 16,55 0b w RBW L Wiz
b AL 25dB & SWT 1s & VBW 2 MH:
@ 1Pk Yiew

Mode Swesp

20 d2am

10 G2

0 by

-10 dimy
01 -12.000 dBm

-20 dim

-30 dim

=50 dimy

-60 dim

Start 9.0 kHz

30000 pts

Stop 20.0 GHz

Note: The peak above the limit is the carrier frequency. The peak at 1875MHz corresponds to the downlink signal.
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NBIoT Band 85 (1 Tone 3.75 kHz. 11/2 - BPSK MODULATION)
1. CHANNEL: LOWEST

Frequency Range 9 kHz — 10 GHz

Spectrum

)

Ref Level 25,00 dBm Ofset 6.55 dB & RBW 1 MHz
fs ALL a0 dB & SWT 24 @ VBW 3 MHz

Moda Swesp
1Pk View

20 dim

10 dim

O dBmr

-10 dBm

0l -13.000 cBrm

-20 dBm

-30 ARy

-4

-0 dBm

=50 dBmy

F0 dBmy

Start 9.0 kHz J0000 pts

Note: The peak above the limit is the carrier frequency.
2. CHANNEL: MIDDLE

Stop 10,0 GHz

Frequency Range 9 kHz — 10 GHz

Spectrum

(o
|E
Ref Level 25,00 dBrm Ofset 5.55 dB & RBW 1 MHz
f ALL a0 dB & SWT 25 @ WBW 3 MH:

Mode Swesp
@ 1Pk View

20 dim

10 dem

O dBmr

-10 dBm

D1 -13.000 cBm

=20 dBm

- 20 R

40

-50 dBm

=50 dBm

0 dBmr

Start 9.0 kHz

0000 pts Stop 10.0 GHz

Note: The peak above the limit is the carrier frequency.
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3. CHANNEL: HIGHEST
Frequency Range 9 kHz — 10 GHz

Spectrum I T |

Ref Lewvel 25.00 dBm Offset 6.55 dB & RBW 1 MHz
= At 30 dB & SWT 25 & VBW 2 MHz Mode Sweep
@ 1Pk View

20 dam

10 cigamr

O ooy

=10 dim

01 =12.000 dBmy

-20 dim

-30 dim

-40 di

=50 dBm

=60 dBm

=70 dim

Btart 9.0 kHz 30000 pts Stop 10.0 GHz

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

NBIoT Band 85 (3 Tones 15 kHz. 11/4 - QPSK MODULATION)
1. CHANNEL: LOWEST

Frequency Range 9 kHz — 10 GHz

&
(pectram ) =)

Ref Level 25.00 dBm Offset 6.55 dB & RBW 1 MHz
= At 30 dB & SWT 25 @ VBW 3 MHr  Mode Sweep
@ 1Pk View

20 dimy

10 oy

O cirm

-10 dim

01 =12.000 dBmr

-20 dBm

-30 dim

-0 A

=50 dim

<60 dBm

=70 dim

Start 9.0 kHz A0000 pts Stop 10.0 GHz
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2. CHANNEL: MIDDLE
Frequency Range 9 kHz — 10 GHz

Spectrum |

Ref Level 25.00 dBm Offset 6,55 0B RBW L MHz
b ALE 30 dB & SWT 25 & VBW 2 MH:z

Mode Swesp

@ 1Pk Yiew

20 dam

10 d&m

0 ey

=10 dBm

01 -12.000 dBrr

20 ditm

-30 ditm

40 i

=50 ditm

-60 dim

-70 ditm

Start 9.0 kHz A0000 pts

Stop 10.0 GHz

3. CHANNEL: HIGHEST
Frequency Range 9 kHz — 10 GHz

Spectrum

®
=

Ref Lewvel 25.00 dBm Offset 6.55 dB& & RBW 1 MHz

e ALE 30 dB & SWT 25 & VBW 3 MHz Mode Sweep

@ 1Pk View

20 diamr

10 oy

0 cEm

-10 dim

11 =13.000 dimr

-20 dim

-30 dim

=50 dim

G0 dBm

<70 dim

Btart 9.0 kHz 30000 pts

Stop 10,0 GHz
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Spurious emissions at antenna terminals at Block Edges

SPECIFICATION
FCC §27.53 (c) & (g) & (h). RSS-130 Clause 4.7. RSS-139 Clause 6.6.

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

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.

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

For NBloT Band12 and NBIoT85. as indicated in FCC part 27.53 (g) /RSS-130 Clause 4.7, in the 100 kHz bands
immediately outside and adjacent to the licensee’s frequency block or band. a resolution bandwidth of 30 kHz may
be employed.

For NBloT Band 13. as indicated in FCC part 27.53 (c) (5) /RSS-130 Clause 4.6., in the 100 kHz bands
immediately outside and adjacent to the licensee’s frequency block or band. a resolution bandwidth of 30 kHz may
be employed.

For NBIoT Band 66. as indicated in FCC part 27.53 (h) (3) /RSS-139 Clause 6.6.. in the 1 MHz bands immediately
outside and adjacent to the licensee's frequency block. a resolution bandwidth of at least one percent of the emission
bandwidth/occupied bandwidth of the fundamental emission of the transmitter may be employed.

TEST SETUP
Spectrum
— Analyser
Fower
— Altenuat
EUT ox _{ o
Signalling
L Unit
=
swply
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RESULTS (see plots in next pages)

NBIoT BAND 12.

(Channelsin ~ Band Tone= 3.75 kHz. Tone= 15 kHz. 12 Tones= 15 kHz.
12): Offset=0. Offset=0. Offset=0.

/4 - QPSK /4 - QPSK /4 - QPSK
Maximum measured level
at lowest Block Edge at -31.94 -30.01 -37
antenna port (dBm)
(Channelsin  Band Tone= 3.75 kHz. Tone= 15 kHz. 12 Tones= 15 kHz.
12): Offset=47. Offset=11. Offset=0.

/4 - QPSK /4 - QPSK /4 - QPSK
Maximum measured level
at highest Block Edge at -27.29 -20 -25.75
antenna port (dBm)

NBIoT. BAND 13.

(Channelsin  Band Tone= 3.75 kHz. Tone= 15 kHz. 12 Tones= 15 kHz.
13): Offset=0. Offset=0. Offset=0.

/4 - QPSK /4 - QPSK /4 - QPSK
Maximum measured level
at lowest Block Edge at -36.20 -20.47 -25.70
antenna port (dBm)
(Channelsin  Band Tone= 3.75 kHz. Tone= 15 kHz. 12 Tones= 15 kHz.
13): Offset=47. Offset=11. Offset=0.

/4 - QPSK /4 - QPSK /4 - QPSK
Maximum measured level
at highest Block Edge at -33.82 -19.87 -24.43
antenna port (dBm)
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NBloT. BAND 66.

(Channelsin ~ Band Tone= 3.75 kHz. Tone= 15 kHz. 12 Tones= 15 kHz.
66): Offset=0. Offset=0. Offset=0.
/4 - QPSK /4 - QPSK /4 - QPSK
Maximum measured level
at lowest Block Edge at -30.15 -35.34 -28.75
antenna port (dBm)
(Channelsin  Band Tone= 3.75 kHz. Tone= 15 kHz. 12 Tones= 15 kHz.
66): Offset=47. Offset=11. Offset=0.
/4 - QPSK /4 - QPSK /4 - QPSK
Maximum measured level
at highest Block Edge at -27.48 -32.16 -30
antenna port (dBm)
NBIoT. BAND 85.
(Channelsin  Band Tone= 3.75 kHz. Tone= 15 kHz. 12 Tones= 15 kHz.
85): Offset=0. Offset=0. Offset=0.
/4 - QPSK /4 - QPSK /4 - QPSK
Maximum measured level
at lowest Block Edge at -21.75 -29.28 -22.22
antenna port (dBm)
(Channelsin  Band Tone= 3.75 kHz. Tone= 15 kHz. 12 Tones= 15 kHz.
85): Offset=47. Offset=11. Offset=0.
/4 - QPSK /4 - QPSK /4 - QPSK
Maximum measured level
at highest Block Edge at -20.89 -31.72 -30.98
antenna port (dBm)
Measurement uncertainty = <+1.20 dB.
Verdict: PASS
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NBIloT. BAND 12.

1 tone 11/2 — BPSK. BW=3.75 kHz Offset = 0
CHANNEL LOWEST

Spectrum I

Ref Level 30.00 dBm Offset 16,58 db «» RBW 100 kHz

b ALL 30 dB = SWT 135 » VBW 200 kHz Mode Swesep
SGL Count 20,20 GAT:IFP

@ 1Pm AvgPwr

®
@

mM2l1] 13.22 dBm
690.937670 MHz
M1[1] J1.94 dBm
697.001000 MHz

20 dam

10 gam

0 o8

10 dBém

01 -13.000 dBo

-20 dém

30 dem

~40°gim

N

-50 dam

60 di&m

F1
|
CF 698.0 MHz 3000 pts

1 tone /2 — BPSK. BW=3.75 kHz Offset = 47
CHANNEL HIGHEST

Span 2.0 MHz

®
(Spectrum | oz

Ref Level 20.00 ¢8m Offset 16 98 d& &« RBW 30 kkz

e ALY 20 dB = SWT 15 & VBW 100 kM2 Moda Auto Sweep
SGL Count 20/20 GAT. [FP
@ 1Em AvgPwr

mzi1] 1345 dBam
71590034170 MHz
Mil1) 27,29 dBm
M16.0150840 MHZ

dBm

10 dBm

Q dBm

-10 dBm— - -

-20 dim +

<30 dgm

-0 dim

-50 dim

-60 dBm

Fi

CF 716.0 MHz 3000 pts
e

Span 200.0 kHz
Jo l.=7 - '= P

4

NOTE: Zoom (100KHz) with RBW=30KHz.
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NBIloT. BAND 12.

1 tone /4 — QPSK. BW=15 kHz Offset = 0
CHANNEL LOWEST

Spectrum | (3

A
Ref Level 20.00 dBm Offset 16.98 dB w RBW 100 kM2
e ALL 30 dB » SWT 15 w VBW 300 kHz Mode Sweep
SGL Count 20,20 GAT: IFP
@ 1M AvoPwr
mz2i1] -13.19 dBm|
690.929670 MMz
20 dimr Mif1) -30.01 dBm|
6972,001670 MHz
10 dBm
O dBm

-10 dBm ""/

D1 <13.000 &Bry

F1
CF 698,0 MH2 3000 pts

Span 2.0 MHz

1 tone /4 — QPSK. BW=15 kHz Offset = 11
CHANNEL HIGHEST

Spectrum

Ref Level 20,00 aBm  Offset 16.98 dB & RBW 30 kH:

he ALL 30 dB » SWT 15w VBW 100 kHz  Mode Auto Sweep
SGL Count 20,20 GAT: IFP

@ 1AM AvoPwr

®
=

mzi1] -13.00 dBm
7159737670 MMz

20 dém ™Mil1] 20.00 dBm
7160152330 MHz

10

0 dBm

-10 dBm + o
D1 <13.000 &8

-20 dBm

-20 dBm

|
| Il
40 dBr I

-50 dBm

-0 dim

F1

|
CF 716.0 MH2 3000 pts

Span 200.0 kM2
\ L m y ‘ u y
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NBloT. BAND 12.

12 tone /4 — QPSK. BW=15 kHz Offset = 0

CHANNEL LOWEST

Spectrum I

Ref Level 30.00 dém Offset 1698 d2 & RBW 100 khz

o Att 30 dE = SWT 15 » VAW 300 kHz  Mode Sweep
SGL Count 20/20 GATLIFP
1@ 1Rm AvaPwr

®
=

M2i1) -13.49 dBm
690.967670 MHz
M1[1] -47.00 dBm
697.095670 MMz

20 ogm

10 d2m

0 gam

A
-10 dim

01 -13.000 dam j
20 d8m

~30 ddm

M1

Py

-50 dém

-60 dam

CF 698.0 MHz 3000 pts Span 2.0 MHz

1 tone /4 — QPSK. BW=15 kHz Offset = 0
CHANNEL HIGHEST

Spectrum I

Ref Level 20.00 dém Offset 1698 22 & RBW 30 khz

o ALt 30 dB = SWT 15 » VBW 100 k2 Mode Auto Sweep
SGL Count 20,20 GAT [FP

@ 1Rm AvgPwr

®
=

M2i1) 14.18 dBm|
715.9493000 MH2
Mij1} =25.75 dBm)|
716.0153000 MMz

20 gam

10 dam

~10 dim

T :
01 -13.000 dim

-20 dam

-30 dém

-40 d&ém

-50 dam

-60 dam

F1
|
CF 716.0 MHz 3000 pts

Span 200.0 kHz
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NBloT. BAND 13.
1 tone 11/2 — BPSK. BW=3.75 kHz Offset = 0
CHANNEL LOWEST

®
(o) =

Ref Lewel 30.00 dBm Offset 1665 0B & RBW 100 kHz

Att 0 dB @ BWT 135 @ VBW 300 kHz  Mode Sweep
SGL Count 20,20 GAT:IFP
8 LRI AvgPwr
ML[1] 13.90 dBm
776.949990 MHz
20 dém

0 dém -“j \
-10 dalm j | \

D1 -12.000 dBrm

-
-20 dBm ‘; \

/ \
. / \

) ) N
i uaorn

-60 dBm

m
-

CF 777.0 MHz

000 pts

Span 2.0 MHz

®
r—— =)

Ref Level 30,00 dBm Offset 16.65 d& » RBW 30 kHz

Att 30 dB = SWT 15 » VBW 100 ¥Hz Mode Sweep
SGL Count 20/20 GAT. [FP

@ 1RmM AvaPwr

M2f1] 14.01 dBmy
777.0487000 MH2z
20 dBm Mif1] 06.20 dam

776.956 10%
10 dbm /ﬁ.
0 dém P

-10 dBm

D1 -12,000 d8ry

-20 dBm

-30 dém

Jv
~40 dBm ”

[frromren \ =

-50 dBm

-60 dém

d)
CF 777.0 MH2 3000 pts

an 200.0 kHz
J1 ) Ready ﬁ u

NOTE: Zoom (100KHz) with RBW=30KHz
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1 tone /2 — BPSK. BW=3.75 kHz Offset = 47
CHANNEL HIGHEST

®

Ref Level 30,00 dbm  Offset 1665 0B & RBW 100 tHz

Att 30 dB @ BWT 13 @ VBW 300 kH:  Mode Sweep
SGL Count 20,20 GAT:IFP

8 LRI AugPwT

M1[1] 14,33 dBm

FE7.050330 MHZ
20 dBm

0 dém / \
/ \

D1 =132.000 dBm

-20 dBm

_"\—q__,.\_\__‘_\%-\-\-

-30 dem /.' i
-40 dBm

P A et T —
=30 aBm

-60 dBm

F1
|

.EF FET.0 MHz 000 pts Span 2.0 MHz

®
=)

Spectrum I

Ref Level 30,00 dém  Offset 16.65 dB « RBW 30 kHz

Att 30 dB = SWT 1% » VBW 100 ¥Hz Mode Sweep
SGL Count 20,20 GAT: [FP

@ 1RM AvaPwr

Mz2f1] 13.00 dBmy
786.95263030 MH2z
20 dBm ' Mi[1] 33.82 dam|

787.0253000 MMz
10 dBry T

N
0 dém \

-10 dBm

12,000 d8my

Y
D1

-20 dBm

-30 dém

~40 dBm

-50 dBm

-60 dém

Fl
|
‘CF 787.0 MH2 3000 pts Span 200.0 kHz

NOTE: Zoom (100KHz) with RBW=30KHz.
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NBIoT. BAND 13.

1 tone /4 — QPSK. BW=15 kHz Offset = 0

CHANNEL LOWEST

Spectrum I

Ref Lewel 30.00 dBEm Offset 16.65 0B & RBW 100 kHz

®
=)

Att B @ BWT 135 @ VBW 300 kHz  Mode Sweep
SGEL Count 20/20 GAT IFP
@ 1R Augewr
MI[1] 14.59 dBm
776.949370 MHz
20 dBm
10 dém s

0 diém l;’)l \L.IILI
_ / \
1 i 01 -13.000 d8m N 1

-20 dBm - JJ ‘\1=|
=30 dBrm J, .II\

-40 dBm \‘

G-

-60 dBm

Fl

CF 777.0 MHz 2000 pts Span 2.0 MHz

&
(=)

Spectrum |

Ref Level 30,00 dém Offset 16,65 d& « RBW 30 kHz

At 30 dB » SWT 15 » VBW 100 ¥Hz Mode Sweep
SGL Count 20/20 GAT: [FP

® 1R AvgPwr

M2i1] 13.85 d8my

J77.04376720 MHz
20 dém Mi[1] 35,27 dom
776.9647000 MH2

10 dBm ]

0dém | '

-10 dBm

D1 -13,000 dBm--

-20 dém

-30 dBm

w K -li ,,,,,.,,,,W

-50 dBm

-60 dBm

Fl

1
CF 777.0 MHz 3000 pts

Span 200.0 kHz

NOTE: Zoom (100KHz) with RBW=30KHz.
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1 tone /4 — QPSK. BW=15 kHz Offset = 11
CHANNEL HIGHEST

®

Ref Level 30.00 dém  Offset 1665 0B e RBW 100 kHz
At 20 dB & SWT 15 @ VBW 300 kHz
SGL Count 20/20 GAT:IFP

& 1R AvgPwr

Mode Sweep

wMi[1] -15. 725 dBm

FE 7 OS0EE0 MHz
20 dém

10 dBm

/ A
0 dem f/ k!

A
-10 dBm 'f :'1

01 -13.000 dEm / ]
20 dBm / \
-30 dém 'I.‘

=40 dBrm ‘ﬂr

o] I—

-60 dBm

Fl

CF 787.0 MHz 000 pts

Span 2.0 MHz

&

Ref Level 30.00 dém Offsat 16.65 d8 » RBW 30 kHz

Att 30 dB = SWT 15 & VBW 100 kHz Mode Sweep
SGL Count 20/20 GATIFP

1Rm AvgPwr

M2{1] 13.11 dBm

7869589670 MH2
20 dBm MI1[1] 36.41 dBmy
787.0153000 MHZ

10

0 dam

-10 dBmv

D1 -13.000 dBny

20 dBm

30 dBm

-40 dBm

-50 dbm

60 dBém

F1
|

3000 pts

CF 787.0 MHz
NOTE: Zoom (100KHz) with RBW=30KHz.

Span 200.0 kHz
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NBloT. BAND 13.

12 tone /4 — QPSK. BW=15 kHz Offset = 0

CHANNEL LOWEST

Att

Ref Lewvel 30.00 diém

SGL Count 20,20

Spectrum I

B DEKRA

®
=)

20 dB & SWT

GAT IFP

Offset 16.65 0B w RBW 100 kHz
1+ & VBW 300 kHz

Mode Sweep

& 1Frn AP

20 dem

MI[1]

25.56 dBm
776949370 MHz

10 dBm

0 dém

=10 dBrm

-20 dBm

D1 -132.000 dBrm

=30 dBm

-40 dBm

e

T

M

-60 dBm

Fl

CF 777.0 MHz

anoo pts

Span 2.0 MHz

Alt

Spectrum l

&
=)

Ref Level 30.00 dém

30

SGL Count 20/20

dBE = SWT

GAT: [FP

Offset 16.65 d& » RBW

30 kHz
1% » VBW 100 kHz

Mode Sweep

@ 1RM AvaPwr

20 dBm

10 dBm

mMzi1]

Mif1]

13.20 dBmy
777.0734300 MHz
a4.39 dam
776.9849670 MMz

0 dém:

-10 dBm

-20 dBm

D1

12,000 d8ry

-30 dém

-50 dBm

i

P,

P A
L s At

-60 dém

Fl
|

CF 777.0 MH2

3000 pts

Span 200.0 kHz
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NBloT. BAND 13.

12 tone /4 — QPSK. BW=15 kHz Offset = 0

CHANNEL HIGHEST

&
(Spectrum | (®]

Ref Level 30.00 dém  Offset 1665 dB « RBW 100 kHz

Att 30 dB = SWT 1% » VBW 300 ¥Hz Mode Sweep
SGL Count 20/20 GAT: [FP

@ 1RM AvaPwr

mif1] 24.59 dBm
787.050660 MH2z
20 dBm

10 dBm PPN ‘

£ 1™

-10 dBm

D1 -12,000 d8ry j .\
-20 dBm

-30 dém f’ \
-40 dBm MWM \M
M ML e e s

-60 dBém

i
-CF 787.0 MH2 3000 pts Span 2.0 MH2z

&

Spectrum I (a?]

Ref Level 30.00 dBm Offset 16.65 b w RBW 30 kHz

Att 30 dB » SWT 1% » VBW 100 ¥Hz Mode Sweep
SGL Count 20/20 GAT: IFP
@ 1RM AvaPwr
M2f1] 13,60 dBmy
786.9025670 MH2z
20 dBm ’ Mif1] -4 .48 dam|
787.0250330 MMz
10 dbm
-10 dBm e
D1 _-13,080 dbrm
-20 dBm

-30 dém m ! w1
0 dm M*“Wwwwwwwwmw

-50 dBm

-60 dBém

Fl
|
CF 787.0 MH2z 3000 pts Span 200.0 kHz

NOTE: Zoom (100KHz) with RBW=30KHz.
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NBIloT. BAND 66.

1 tone 11/2 — BPSK. BW=3.75 kHz Offset = 0
CHANNEL LOWEST

®

Ref Level 30,00 dBrm  Offset 6 55 d8 w RBW 5 khz

b AL 35dB SWT 415 ms » VBW 20 kHzr Mode Swesp
SGL Count 20,20 GAT:IFP

@ 1Pm AvgPwr

Mij1] 39.13 dBm

1.709997500 GHz
20 d&m M2[1] 13.12 dBmy
1, 710063000 GHz

10 cam

e l

10 dBm

D1 -13.000 dBoo

-20 diém

-30 dBm

A 1
-40 dBm | '

- ] ]
|

F1

|
CF 1.71 GHz 3000 pts

Span 2.0 MHz

1 tone /2 — BPSK. BW=3.75 kHz Offset = 47
CHANNEL HIGHEST

®
(Spectrum | (=)

Ref Level 30,00 dBm Offset 5.55 dB «» RBW 5 kW2

o ALt 3B dE BWT  415ms & VBW 20 kH2
SGL Count 20/20 GAT IFP
® 1Pm AvgPwr

Mode Sweep

mMil1] 27.48 dBm

1.780002500 GHz
20 dam M2{1] 14.86 dBm|
1.779937000 GHz

10 gam

0 d8m

-10 dBm

01 -12.000 dbrry

-20 dim

-30 dém r

.
-40 didm :

£

|

A
l CF 1,78 GHz 3000 pts

&on 2.0 MH2z
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NBIloT. BAND 66.

1 tone 11/2 — BPSK. BW=15 kHz Offset = 0

CHANNEL LOWEST

Spectrum I

B DEKRA

®
=

b AL 35 d8
SGL Count 20/20

SwT

GATIIFP

Ref Level 20,00 dBm Offset 6.55 d2 &« RBW
415 ms » VBW 20 kHr  Mode Swaep

5 kH2

@ 1Rm AvgPwr

M1[1]

20 gam

i

M2[1]

-35.34 dBm
1.709997500 GHz
-14.52 dBm
1.710054330 CHz

10 d2m

I

0 c&m

-10 dim

01 -13.000 dém

-20 dBm

L
|
r

-30 dBm

-40 dBm

-50 dim

F1

|

CF 1.71 GHz

3000

pts

Span 2.0 MHz

1 tone 11/2 — BPSK. BW=15 kHz Offset = 11

CHANNEL HIGHEST

Spectrum I

®
=

o Att 35 d8
SGL Count 20/20

SWT

GATIIFP

Ref Level 20.00 dBm Offset 6.55 d8 & RBW 5 k2
415 ms w» VBW 20 kHr  Mode Swaep

® 1Rm AvgPwr

20 ogm

M1[1)

M2[1]

-39.70 dBm
1.780002500 GHz
-13.71 dBm
1.779939000 CGHz

10 d2m

0 c&m

-10 dBm

dim

20 dBm

-30 dBm

B
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-40 dBm

|

-50em}

-

1

|

CF 1.78 GHz

3000 pts

Span 2.0 MHz
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NBIoT. BAND 66.

15 tone /4 — QPSK. BW=15 kHz Offset = 0
CHANNEL LOWEST

Spectrum I

Ref Level 20.00 dém  Offset £.55 dB &« RBW S kM2

o Att 35dE SWT 415 ms w VBW 20 kH:  Mode Sweep
SGL Count 20/20 GAT.IFP
@ 1Rm AvaPwr

®
=

M1[1] -32.14 dBm

1.709997500 GH2
10 o&m M2{1] -13.97 dBm
i 1.710095000 GHx

0 o2

-10 dam

01 -13,000 dinr

-20 dém

-30 dam

-40 dam strrrd

-50 gdm

-70 dam

IlcF1.71 GHz 3000 pts Span 2.0 MHz

15 tone /4 — QPSK. BW=15 kHz Offset = 0
CHANNEL HIGHEST

Spectrum I

Ref Level 20.00 dBm Offset 6.55 d8 & RBW 5 k2

(=]

b AL 35d8 SWT  41Sms » VBW 20 kHzr  Mode Swaep
SGL Count 20/20 GATIFP
@ 1Rm AvaPwr
mM2[1] 13.59 dBm
1.779921000 GHz
10 98m M1[1] 14168 dBm)|
1.780002500 GHz
0 cam
!
-10 dBém =
01 -13,000 dBry
-20 dBm
|
-30 dBm t !
(T i W1 Y
-40 dim derge
It ; | oLl |
“ LI | | |
|
I’ U]
70 dam :
F1
il
It CF 1.78 GHz 3000 pts Span 2.0 MHz
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NBIloT. BAND 85.

1 tone /4 — QPSK. BW=3.75 kHz Offset = 0

CHANNEL LOWEST

Spectrum

Rel Level
o Att

SGL Count 20/20

D DEKRA

®

(=)

30.00 dBm
25dB = SWT
GATIIFP

Offset 16.65 02 & RBW

30 kM2

15 » VAW 100 kkz

Mode Sweep

® 1Rm AvgPwr

20 ggm

M2i1]

10 ¢am

M1}

21.76 dBm
697.9785900 MH2
16.25 df
690.0273008

0 g&m

-10 dim

-20 d8m

01 -13.000 dim

-50 dém

-60 dam

CHANNEL HIGHEST

CF 698.0 MHz 10000 pts Span 200,0 kHz
1 tone /4 — QPSK. BW=3.75 kHz Offset = 47
Spectrum l Fﬂ
Ref Level 30.00 dBrm  Offset 1665 02 w RBW 30 khz

b At

SGL Count 20,20

25dB = SWT 1
GAT!IFP

« VAW 100 kHz

Mode Sweep

® 1Rm AvgPwr

M1[1]

M2{1}

14.85 dBm
715.9726600 MH2
-20.89 dBm
716.0275900 MMz

-10 dém—
o1

-20 d8m

-13.000 g

-30 d&m

-40 dBm

-50 dam

-60 dam

CF 716.0 MHz

10000 pts

Spon 200,0 kHz
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NBIloT. BAND 85.

1 tone /4 — QPSK. BW=15 kHz Offset = 0
CHANNEL LOWEST

&

Ref Level 30,00 dBrm  Offset 16.65 db « RBW 30 kMz
b AL 25dB » SWT 135 » VBW 100 kHz Mode Swesp
SGL Count 20/20 GATIFP
@ 1Pm AvgPwr
mM2[1]) 29.91 dBm
697.9847500 MHZ
20 d8m Mi[1] 13.75 dBm
698.0418400 MHz
10 cam o
0 8
-10 dBém
D1 -13.000 dBny
-20 dém
-30 dim

0 dim

-50 dim
60 dém
F1
|
CF 698.0 MHz 10000 pts Span 200.0 kHz

1 tone /4 — QPSK. BW=15 kHz Offset = 11
CHANNEL HIGHEST

®

Ref Level 30.00 dBm  Offset 1665 02 & RBW 30 kMz

o Att 25 dB = SWT 15 & VBW 100 kikz
SGL Count 20/20 GATIFP

® 1Rm AvgPwr

Mode Sweep

M1} 13.81 dBm

715.9749400 MH2
0 d&m M2{1} -31.72 dBm
716.0153100 MMz

10 d&m

0 dam

-10 dim

1
01 -13.000 dém

-20 dam

-30 dém

-40 dam

-50 dam

-60 dam

CF 716.0 MHz Span 200.0 kHz
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NBIloT. BAND 85.

12 tone /4 — QPSK. BW=15 kHz Offset = 0
CHANNEL LOWEST

®
re—— (]

Ref Level 20.00 dém Offset 1665 02 & RBW 100 kMz

o ALt 25 dB =« SWT 15 » VBW 300 kkz  Mode Sweep
SGL Count 20,20 GAT![FP

@ 1Rm AvaPwr

M1t} 13.44 dBm

697.979360 MH2
20 gam M2{1} -22.22 dBm
697.946900 MHZ

10 dam

-~
0 dam ffg; vN
-10 dBm - [

01 -13.000 didmr

.20 d8m

Iy
-30 dim Ly

-40 dBém ' l

CF 698.0 MHz

Span 2.0 MHz

12 tone /4 — QPSK. BW=15 kHz Offset = 0
CHANNEL HIGHEST

&
(Spectrum | (=)

Ref Level 30,00 dBm  Offset 16.65 2 w RBW 100 khz
o ALL 25dB = SWT 15 » VBW 300 kkz Mode Sweep
SGL Count 20/20 GAT [FP
® 1Pm AvgPwr

M} 14.23 dBm

7158643500 MHz
20 d8m mM2{1] 30.98 dBmy
716064900 MH2z

10 gam

Pl

Fi ]
|
[ |
l CF 716.0 MHz 10000 pts
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Radiated emissions

SPECIFICATION

FCC §27.53 (g).

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. However. in the 100
kilohertz bands immediately outside and adjacent to a licensee's frequency block. a resolution bandwidth of at least
30 kHz may be employed

FCC §27.53 (c) & (f).
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.

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.

For operations in the 746-758 MHz. 775-788 MHz. and 805-806 MHz bands. emissions in the band 1559-1610 MHz
shall be limited to =70 dBW (-40 dBm)/MHz equivalent isotropically radiated power (EIRP) for wideband signals. and
-80 dBW (-50 dBm) EIRP for discrete emissions of less than 700 Hz bandwidth.

RSS-130 Clause 4.7.

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.

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 65 + 10 log10 p(watts). dB. for mobile
and portable equipment.

The e.i.r.p. in the band 1559-1610 MHz shall not exceed -70 dBW (-40 dBm) /MHz for wideband signal and -80 dBW
(-50 dBm) for discrete emission with bandwidth less than 700 Hz.

FCC §27.53 (h). RSS-139 Clause 6.6.
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+10 log (Po). and the level in dBm relative
Po becomes:
Po (dBm) —[43 + 10 log (Po in mwatts) - 30] = -13 dBm.

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 1 GHz and at 1 m distance for measurements above 1 GHz.

Detected emissions were maximized at each frequency by rotating the EUT and adjusting the measuring antenna

height and polarization. The maximum field strength (dBuV/m) is measured and recorded.

The maximum field strength (dBpV/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:
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B DEKRA

EIRP (dBm) = E (dBuV/m) + 20log(D) - 104.8; where D is the measurement distance (in the far field region) in m. D

=3m
TEST SETUP

Radiated measurements below 1 GHz.

ANECHOIC CHAMBER

A

Measuring 360°Rotating
Antedna Table
,/’_\\
| /" Device Under,
P | | 3 mdistance ( :]Tf“ \l
L /
~ \ rd
» 3 7\
AntennaMast R ___,\
__ | (Antennaheight variation: 1-4 m) ~
Link antenna
Spectrum analyser
Signalling unit
Shielded Control RoomFor
Radiated Measurements

Radiated measurements above 1 GHz.

NN

Signalling Unit
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Radiated measurements above 18 GHz.

D DEKRA

Preamplifier

VWY

Horn antenna

1 m distance

Horn antenna
for RF link

”
N

M

A

Spectrum
analyser

Shielded control room for
radiated measurements

Signalling unit
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RESULTS
NBIoT. BAND 12.

D DEKRA

Preliminary measurements determined that 1 tone of 15kHz (11/4 — QPSK) as the worst case. The results in the

next tables shows the results for this configuration.

1. CHANNEL: LOWEST
Frequency range 30 MHz-1000 MHz.

No radiated spurious signals were detected.

Frequency range 1 GHz-8 GHz.

No radiated spurious signals were detected at less than 20 dB respect to the limit.

2. CHANNEL: MIDDLE
Frequency range 30 MHz-1000 MHz.

No radiated spurious signals were detected.

Frequency range 1 GHz-8 GHz.

No radiated spurious signals were detected at less than 20 dB respect to the limit.

3. CHANNEL: HIGHEST
Frequency range 30 MHz-1000 MHz.

No radiated spurious signals were detected.

Frequency range 1 GHz-8 GHz.

No radiated spurious signals were detected at less than 20 dB respect to the limit.

<#4.65 for f < 1GHz

Measurement uncertainty (dB) <+4.98 for > 1 GHz up to 8 GHz

Verdict: PASS
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NBloT. BAND 13.

D DEKRA

Preliminary measurements determined that 1 tone of 15kHz (11/4 — QPSK) as the worst case. The results in the

next tables shows the results for this configuration.
1. CHANNEL: LOWEST
Frequency range 30 MHz-1000 MHz.

No radiated spurious signals were detected at less than 20 dB respect to the limit.

Frequency range 1 GHz-8 GHz.

No radiated spurious signals were detected at less than 20 dB respect to the limit.

Frequency range 1559 MHz-1610 MHz.

No radiated spurious signals were detected at less than 20 dB respect to the limit.

2. CHANNEL: MIDDLE
Frequency range 30 MHz-1000 MHz.

No radiated spurious signals were detected.

Frequency range 1 GHz-8 GHz.

No radiated spurious signals were detected at less than 20 dB respect to the limit.

Frequency range 1559 MHz-1610 MHz.

; E.LR.P. o
Spurious frequency (MHz) | Detector (dBm) Polarization
1.563834 RMS -48.74 H

3. CHANNEL: HIGHEST
Frequency range 30 MHz-1000 MHz.

No radiated spurious signals were detected.

Frequency range 1 GHz-8 GHz.

No radiated spurious signals were detected at less than 20 dB respect to the limit.

Freqguency range 1559 MHz-1610 MHz.

; E.LR.P. o
Spurious frequency (MHz) | Detector (dBm) Polarization
1.573561 RMS -48.08 H

Measurement uncertainty (dB)

<+4.65 for f < 1GHz

<+4.98 forf =1 GHz up to 8 GHz

Verdict: PASS
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NBloT. BAND 66.

D DEKRA

Preliminary measurements determined that 1 tone of 3.75kHz as the worst case. The results in the next tables

shows the results for this configuration.

1. CHANNEL: LOWEST
Frequency range 30 MHz-1000 MHz.

No radiated spurious signals were detected at less than 20 dB respect to the limit.

Frequency range 1 GHz-18 GHz.

No radiated spurious signals were detected at less than 20 dB respect to the limit.

2. CHANNEL: MIDDLE
Frequency range 30 MHz-1000 MHz.

No radiated spurious signals were detected at less than 20 dB respect to the limit.

Frequency range 1 GHz-18 GHz.
No radiated spurious signals were detected at less than 20 dB respect to the limit.

3. CHANNEL: HIGHEST
Frequency range 30 MHz-1000 MHz.

No radiated spurious signals were detected at less than 20 dB respect to the limit.

Frequency range 1 GHz-18 GHz.

No radiated spurious signals were detected at less than 20 dB respect to the limit.

<+4.65 for f < 1GHz
Measurement uncertainty (dB) | <+3.98 for f =1 GHz up to 3 GHz
<+4.98 for f = 3 GHz up to 18 GHz

Verdict: PASS
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NBloT. BAND 85.

D DEKRA

Preliminary measurements determined that 1 tone of 15kHz (11/4 — QPSK) as the worst case. The results in the

next tables shows the results for this configuration.

1. CHANNEL: LOWEST
Frequency range 30 MHz-1000 MHz.

No radiated spurious signals were detected.

Frequency range 1 GHz-8 GHz.

No radiated spurious signals were detected at less than 20 dB respect to the limit.

2. CHANNEL: MIDDLE
Frequency range 30 MHz-1000 MHz.

No radiated spurious signals were detected.

Frequency range 1 GHz-8 GHz.

No radiated spurious signals were detected at less than 20 dB respect to the limit.

3. CHANNEL: HIGHEST
Frequency range 30 MHz-1000 MHz.

No radiated spurious signals were detected.

Frequency range 1 GHz-8 GHz.

No radiated spurious signals were detected at less than 20 dB respect to the limit.

<+4.65 for f < 1GHz

Measurement uncertainty (dB) <+4.98 for > 1 GHz up to 8 GHz

Verdict: PASS
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NBIoT Band 12

Frequency range 30 MHz to 1 GHz
CHANNEL: LOWEST

Spectnan (1)
Pof Lowvel <3000 28w Offsat 2,15 00 & BW 200 bis
At & - EWE LW VAW 300N Mode Gaees  Begud | AL

HEAT 300 M U et s HIop L0 GHe

%

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

Spectrum (%)
Mol Lol ~22.00 2 Ofsut 21515 » RDW 100 b

At & - AWI L ow Wi 00 Mede Seren gt | i
o

@35 Vaw

STart 300 Mz - ) 0800 pis Sop LG

Note: The peak above the limit is the carrier frequency.
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CHANNEL: HIGHEST

g

Spectrum (%)
Rof Leyel -10.00 cBm Offset 2,15 dB & RBW 100 kHz
J LD O db & SWT La o WBW 300 kHz  Mode Sweap  lmpit 1 AC
TOF

19k View

D1 -13.000 d&n

-50 B

Htart 30.0 MHz OO0 phs Btop 1.0 GH

Note: The peak above the limit is the carrier frequency.
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Frequency range 1 GHz to 8 GHz

CHANNEL: LOWEST

MultiView ~  Spectrum
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NBIoT Band 13

Frequency range 30 MHz to 1 GHz
CHANNEL: LOWEST

Spesirum (5 [u-ﬂ
=70 AN offse 205 0B & MBMW LOD kHE
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ToE
[ irt
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Note: The peak above the limit is the carrier frequency. The peak at 746MHz corresponds to the downlink signal.
CHANNEL: MIDDLE

Spectrum (21 [?]
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Note: The peak above the limit is the carrier frequency. The peak at 751MHz corresponds to the downlink signal.
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CHANNEL: HIGHEST

Gpectram (2]
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Note: The peak above the limit is the carrier frequency. The peak at 756MHz corresponds to the downlink signal.

Frequency range 1 GHz to 8 GHz

CHANNEL: LOWEST
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CHANNEL: MIDDLE
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Frequency range 1559 MHz to 1610 MHz.

CHANNEL: LOWEST

Multiview = Spectrum
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CHANNEL: HIGHEST
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NBIoT Band 66

Frequency range 30 MHz to 1 GHz
CHANNEL: LOWEST
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CHANNEL: HIGHEST
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Frequency range 1 GHz to 3 GHz
CHANNEL: LOWEST
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Note: The peak above the limit is the carrier frequency. The peak at 1805MHz corresponds to the downlink signal.
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CHANNEL: MIDDLE
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Note: The peak above the limit is the carrier frequency.

CHANNEL: HIGHEST
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Note: The peak above the limit is the carrier frequency. The peak at 1875MHz corresponds to the downlink signal.
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Frequency range 3 GHz to 18 GHz

CHANNEL: LOWEST
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CHANNEL: HIGHEST
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NBIoT Band 85

Frequency range 30 MHz to 1 GHz
CHANNEL: LOWEST

D DEKRA
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Note: The peak above the limit is the carrier frequency. The peak at 728MHz corresponds to the downlink signal
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Note: The peak above the limit is the carrier frequency. The peak at 737MHz corresponds to the downlink signal.
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CHANNEL: HIGHEST
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Note: The peak above the limit is the carrier frequency. The peak at 746MHz corresponds to the downlink signal.

Frequency range 1 GHz to 8 GHz
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