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Tone 15 kHz. 11/2 - BPSK MODULATION
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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.
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RESULTS (see plots in next pages)

NBIoT Band 12 (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 12 (3 Tone 15 kHz. /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 13 (1 Tone 3.75 kHz. 11/2 - BPSK MODULATION)

1. CHANNEL: LOWEST

Frequency (MHz)

Level (dBm)

Limit (dBm)

774.9898

-53.21

-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: MIDDLE

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.

NBIloT 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

(S | o)
IIrADIFI 1S dE & #WT 7 @ VIO I00 kHE Mede Auin Sweesp

Enam &0 kHz Z000 prs

CHTETS
T Heaserng. -&h”“

The peak above the limit is the carrier frequency.

2. CHANNEL: MIDDLE Frequency Range 9 kHz — 8 GHz
SpmcErum :-_Ln]
-r?;‘pl IS dE & FWT 2 ¢ & VYIW 100 bHe  Medie aAuin Swesp

-3l il

£0

50 08

Exart &0 kHz SN sEs
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The peak above the limit is the carrier frequency.
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3. CHANNEL: HIGHEST Frequency Range 9 kHz — 8 GHz
S =
-r;lFl I1SdE & FWT 2 ¢ & VYIW 100 bHe  Medie Auin Swesp

10 i

£0 8
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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

SpmcErum

et vl 5.0 o = RAW im0 Az

j AEL IS dE & FWT 2 ¢ & VYIW 100 bHe  Medie aAuin Swesp
ThE

R

-4 i

£0

50 08
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The peak above the limit is the carrier frequency.
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2. CHANNEL: MIDDLE Frequency Range 9 kHz — 8 GHz
(S =
-r;lFl I1SdE & FWT 2 ¢ & VYIW 100 bHe  Medie Auin Swesp

10 i

£0 8

B0 B
ot 50 kHE SN0 pEs B0 CHE
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The peak above the limit is the carrier frequency.

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

Report No: (NIE) 68013RRF.001A1 Page 224 of 273 2021-10-08



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
C.I.LF. A29 507 456

NBIloT Band 13 (1 Tone 3.75 kHz. /2 - BPSK MODULATION)
1. CHANNEL: LOWEST
Frequency Range 9 kHz — 8 GHz

B DEKRA
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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 763 MHz - 775 MHz
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Frequency Range 793 MHz - 806 MHz

B DEKRA

Aot Lovel 1000 ®in - RBW 035 b2
fo an 1068 w AWE 74 & ¥YBW  J0UE  Mode Faeep

(@17 wew

s

SLE LY

2. CHANNEL: MIDDLE
Frequency Range 9 kHz — 8 GHz
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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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Frequency Range 763 MHz - 775 MHz
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Frequency Range 793 MHz - 806 MHz
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3. CHANNEL: HIGHEST
Frequency Range 9 kHz — 8 GHz

Spctrum B
AntLawel 500 dfm & RAW 1 Her
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1 Ve

0

-10 ol

&0 8

M0

£0 8

ot &) kHz SN0 pEs 8.0 £z
| I | Heaserng. -w.ﬂ

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
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Ena Thi.0 M G000 prs h-cli TS0 M
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Frequency Range 793 MHz - 806 MHz

Spectrum

> DEKRA

Anl ioved <1000 B0 » RBW 035 b2
e AN 0 & AWT 2y & VEW  JDU Mode Sawep
TOF

(@17 wew

30 &En

30 En

A0 Bt

&0 v

S0 By

100 gea

ot 1930 e

18000 pts

BLop S06.0 M
R

—

NBIoT Band 13 (1 Tone 15 kHz. 11/4 - QPSK MODULATION)

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

S patEruim

At Lmwel 500 dhm = RAW 1 M
et IS dE & BWT ©o @ VIR 3 HH:  Madn Autn S e
TOF

B 1F s

=40 il

&0 8

£0

Ena &0 kHz

S0 pis

ﬁ B0 CHE
Hraswrng

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

[ET—r— -
At Lawel -L000 N = AW 136 b2

e maL 108 & AWT 35 & ¥BW  IDkH:  Mode Swssp

TOF

1P e

£0 .

=100 B4

A T, 0 A ARO00 prs BaOp 36,0 e
i T

Frequency Range 793 MHz - 806 MHz

S patEruim -:]
Antimvel -L000 dEn - RAW 036 ko
j= AXL 10 dh & AW J 5 & YW J0kH:  snde Swesp
TDF
TR
-3 il
o e
40 i

0 8

=100 B

g T, 0 Ay G000 prs Elop 806, 0 Mz
i .
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NBIoT Band 66(1 Tone 3.75 kHz. /2 - BPSK MODULATION)
1. CHANNEL: LOWEST

[ET——
Anf Lawel §.00 fom = RAW 1 M

S ISHE & FWT o @ VI D HH:  Madn Autn Sweees
TOF

T

-0

&0 8

M0

£0 8

&0

ot &) kHz SN0 pEs o 20,0 CHT
T Heaserng.

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

2. CHANNEL: MIDDLE

SpmcErum
Awlimesl 500 dhm ® RAW i Hein
j= AXL ISdE & £WT 2 ¢ @ VOW 1 HH:  Made suin Sweeep
ThF
o 1P vies

&0 im

£0

50 08

Exart &0 kHz SN sEs B0 200 CHE

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

[E—

Anf Lawel §.00 dom = RAW 1 Hwr

S ISHE & FWT 5 @ VI D HH:  Madn Auin Seees
TOF

@ 1P iew

&0 8

10 i

£0 8

B0 B

ot 50 kHE SN0 pEs St 20,0 CHE
T Heaserng.

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

NBIloT Band 66(1 Tone 15 kHz. 11/4 - QPSK MODULATION)
1. CHANNEL: LOWEST

SpmcErum

et vl 5.0 o = RAW 1 Hen

j AEL I1SdE & FWT 2 & VIW 1 Wic Made Auin Sweep
ThE

R

&0 im

£0

50 08

Exart &0 kHz SN sEs B0 200 CHE

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

B DEKRA

SpaErunm I'_f‘]
-r;lgl I1SdE & FWT ¢ & VIW 1 Wic Made Auin Sweep
ot 50 kHE SN0 pEs St 20,0 CHE
Note: The peak above the limit is the carrier frequency. The peak at 1840MHz corresponds to the downlink signal.
3. CHANNEL: HIGHEST
SpamcErum :-_-;n]
-r;lgl I1SdE & FWT 2 & VIW 1 Wic Made Auin Sweep

-10 ol

=0 ol

e

&0 8

£0

&0

Exart S0 kHz

FHI00 pis

Hrasprng.

B0 200 CHT

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
SpaErunm '_f‘]
-r;IFI IS dE & FWT 2 & VIO 1 Wic Mode Swsep
40 I |

&0 8

M0

£0 8

&0

ot &) kHz SN0 pEs 8.0 £z
L 1 T Heaserng. _&'”“

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

2. CHANNEL: MIDDLE Frequency Range 9 kHz — 10 GHz
SpmcErum -?]
-r;IFI IS dE & FWT 2 & VIO 1 Wic Mode Swsep

|

&0 im

£0

50 08

Exart &0 kHz SN sEs ﬁﬁ.lﬁl&'z

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

[ET——
Anf Lawel §.00 dom
o maL
TOF
@ 1P iew

= RAW 1 Meir
IS dE & FWT 2 ¢ & VIO 1 Hic  Made Swsep

3 S

-10 ol

Ml | e

&0 8

10 i

£0 8

B0 B

ELTETTNT

00 s

B0 CHE
T Heaserng. -Wl“

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 — 8 GHz

SpmcErum

Awlimesl 500 dhm ® RAW i Hein
j= AL

'un]
IS dE & FWT Foo@ VIVA D HS:  Padn Gesen
TOF

& iPs View

0 =l

-10 o

&0 im

£0

50 08

Exart &0 kHz SN sEs

ﬁﬁ.lﬁl EHE

Note: The peak above the limit is the carrier frequency.
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2. CHANNEL: MIDDLE Frequency Range 9 kHz — 8 GHz

SpaErunm [+
Anlipwsl 500 dfem = RAW 1 Meir

o maL ISHE & FWT 55 @ VI D HH:  Madn Gwsep
TOF

' 1P e

3 S

-10 ol

<30 o

A0 o

&0 8

10 i

£0 8

B0 B

ELTETTNT 00 s

B0 CHE
Hraserng.. _W .“

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

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

SpamcErum n]
Antinvel 500 dim = RAW 1 Heir

j= ARL

TDF
1P view

IS dE & FWT 2 & VIO 1 Wic Mode Swsep

0 =l

-10 ol

40

M e e

&0 8

£0

&0

Exart S0 kHz SN0 Es

ﬁﬁ.lﬁl EHT
Hrasprng.

Note: The peak above the limit is the carrier frequency.
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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 4.6., 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 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.

D DEKRA

(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 -29.51 -28.22 -24.84
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 -26.88 -28.18 -25.41
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 -25.09 -32.89 -27.16
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 -25.91 -32.60 -26.00
antenna port (dBm)
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D DEKRA

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 -35.08 -25.77 -27.28
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 -34.88 -28.31 -34.40
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 -26.88 -21.94 -22.45
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 -26.72 -25.64 -26.04
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 |
Ref Level 30.00 dem  Offset 15,00 ¢B » RBW 30 kM2
o AL 30 B = SWT 15 & VBW 100 kHz  Mode Sweep
S5GL Count 20/20 GaT:IFP TDF
@ 1Rm Avgiwr
M2{1) 13 .64 JBm
699.0303000 MH2
20 dim mif1) -29.51 dAm|
698, 9B0500( ]
10 dém (
Q0 dém
10 déen -
D1 13000 dam
-20 dBm
M
-30 dim
A
50 dim
-60 dim &3
i 5
1
CF 699.0 MHz 3000 pts an 200.0 kHz
q
- Ji_ 4 woasy &

1 tone 11/2 — BPSK. BW=3.75 kHz Offset = 47
CHANNEL HIGHEST

®
rm— (=]

Ref Level 30.00 dim Offset 15,00 ¢B » RBW 30 kM2

e AtT 30 B = SWT 15 & VBW 100 kb2  Mode Sweep
SGL Count 20/20 GAT:IFP TDF

@ 1Rm Avgiwr

M2{1) 13.26 dBm
715,9605670 MH2

dBm mMif1) -26.88 dAm|
710,0268330 MHz

10 d&m

Q dBm

-10 dBen

1
13.00¢

D1

-20 dBm

-30 dém

-40 dam

50 dBm

-60 dim

F1

]
CE 716.0 MHz 3000 pts

an 200.0 kHz
q
. JX_ J ool .

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

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

®
(o) (=]

Ref Level 30.00 dim  Offset 16.00 dB » RBW 30 kM2

b ALt 3048 = 8WT 15w VBW 100 kHz  Mode Swesap
SGL Ceunt 20/20 GAT:IF® TOF
@ 1Rm AvgPwr
™m2{1) ~13.19 dBm)|
699.0291670 MHz
20 dém

M1[1] -28.22 din
n-w.ynu:m}w(:‘
10 dim

/,
g aBm //
-10 dim 4
X et (il
11 -13.000 ¢br /__
-20 den ]

30 dean T =l
-_J."' [T

-50 dém

-60 dém

CF 699.0 MHz
B
NOTE: Zoom (100KHz) with RBW=30KHz

an 200.0 kHz

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

®
e (=]

Ref Level 30.00 dim Offset 16.00 dB » RBW 30 kM2
o At 30 06 = BWT 15 & VBW 100 kHz

Mode Sweep
SGL Count 20/20 GAT:IFP TOF
®1Rm Avgdwr
mM2{1] 13.79 dBm
715,9707670 MH2
{0 din

M1[1) -728.18 dAm
\ 716,0241670 MHz

10 dém \\

a dém

-10 dém
D1 -13,000 dBm \
-20 dBm M

>l n__
-30 dBm w‘!hu'L [ N LrL Al.AL L ‘L-M‘LI“ U.l l. |

ok bl

-40 dim

50 dim

-60 dien

CF 716.0 MHz

4000 pts Span 200.0 kHz

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

B DEKRA

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

CHANNEL LOWEST

Spectrum I

Ref Level 30.00 dim

S

SGL Count 20/20

e At 30 d6 = BWT
GAT:IFP TOF

Offset 16.00 dB » RBW 30 kM2

15 & VBW 100 kHz Mode Sweep

®1Rm Avgiwr

20 dimn

m2{1) 13.65 dBm

6990273000 MH2

10 dém

M1[1)

~24.84 diyy
h’)H.‘,l.’ng

Q dém

>
J/

-10 d&m

~ i

-20 dém

-p0 dgm

dim

-50 dam

-60 dien

CF 699.0 MH2

4000 pts Span 200.0 kHz

NOTE: Zoom (100KHz) with RBW=30KHz

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

CHANNEL HIGHEST

Spectrum I

Ref Level 30.00 dim

Eltey

SGL Count 20/20

o AT 30 06 = BWT
GAT:IFP TOF

Offset 16.00 dB » RBW 30 kM2

15 » VBW 100 kHz  Mode Sweep

@ 1Rm Avgiwr

20 dimn

™M2{1) 14.07 dbm

715,9421000 MH2

10 dém

mi[1) -25.41 dAm

7160337670 MHz

N
-10 dém

LA

-20 dém

D1 -13.000 &
003

=30 dém

-40 dim

50 dim

-60 dien

CF 716.0 MHz

4000 pts Span 200.0 kHz

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

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

Spectrum I ?

Ref Level 30,00 cem  Offset 16,00 05 = RBW 30 kHz
o At 30 d6 = BWT 15 @ VBW 100 kHz
SGL Count 20/20 GATIIF2 TDF

@ 1Am AvgPwr

Mode Sweep

M2[1] 13.20 dBm
777.0340330 MHz
20 dBm mif1] -25.

10 dem

0 dBm

-10 dBm

D1 -13.000 diw

-20 dBmy

-30 dBm '
I “1” |||

-50 dBm

-60 dBm

CF 777.0 MH2 3000 pts

Span 200.0 kHz
L J ] Ready ‘ u /’@

NOTE: Zoom (100KHz) with RBW=30KHz

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

Spectrum

Ref Level 30.00 dBm  Offset 1500 08 » RBW 30 khe

o At 30 B = SWT 15 & VBW 100 kb2 Mode Sweep
SGL Count 20/20 GAT:IFP TDF
®1Rm AvgiPwr

%
=

M2{1) 14.11 JBm
786,9637000 MH2

dBm Mif1) -25.91 dBm
TH7.0345670 MH2

10 dém

0 dém

-10 dBen

T f
D1 <13.000 d&m T

-20 dém |
-30 dim Al\ T

I

<50 dBm
-60 dim 51
B
F1
|
CF 787.0 MHz 3000 pts

iun 200.0 kHz
- o L - el i &

-

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

1 tone 11/4 — QPSK. BW=15 kHz Offset =0 CHANNEL LOWEST
Spectrum I ?
Ref Loval 30.00 dbm  Offset 16,00 95 w RBW 30 ks
b Att 30 d8 - SWT 15 & VBW 100 kkx  Mode Swaep
SGL Count 20,20 GAT:IFP TOF
@ 1R AvgPwr
M2[1) -13.63 dBm|
777.0296330 MHz
20 dBm

M1[1] 92.082 dBn
776.994 M
10 dBm

7

a dBn /

-10 dbm 4o M
01 -13.000

(LT f
20 dém

f
-30 diém JM

il e
430 d&m
-60 dim >
F1
|
CE 777.0 MHz J000 pts an 200.0 kM2
\ J - 4 e ,é,g

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

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

®
r— (]

Ref Level 30.00 dim Offset 15,00 ¢8 » RBW 30 kM2

e ALt 30 B = SWT 15 » VBW 100 kHz  Mode Sweep
SGL Count 20/20 GaT:IFP TDF

@ 1Rm Avgirwr

M2{1) 13.95 dBm

786,9695000 MH2
120 dBm mMif1) -a2.60 dBm)|
7H7.0100330 MHz

10 dBém o~

a dém \\

T

-10 dBen -
D1 -13.000 ddm

-20 dBm My

-30 dem [y th1

-40 dam

A ddabent ot |

50 dim

-60 dim

F1

I
CE 787.0 MHz 3000 pts

Wun 200.0 kHz
- o S - Rea ég

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

12 tone /4 — QPSK. BW=15 kHz Offset =0 CHANNEL LOWEST
Spectrum P_f-ﬂ
Ref Level 30.00 dBm  Offset 16,00 95 w RBW 30 kHs
pe Att 30 88 = SWT 13 » VBW 100 kK2 Mode Swaep
SGL Count 20/20 GAT: IFP TDF
@ 1Rm AvgREwr
M2[1) -13.67 dBm|
777.0579670 MHz
20 dBm M1[1) 27.16 9Bm
776.,9622330 MHz
10 dBm

a dBm J’J
.a?",

-10 dBm
p1 -13.000 gy ———————}+——}—F—————
-20 dim

u WV"#
_a: dem—1— oA M

-40 dim

-50 dém

-60 dien

1
CF 777.0 MHz 3000 pts
—,

Sfan 200.0 kHz
- J A — J "“, ,/,3

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

12 tone 1/4 — QPSK. BW=15 kHz Offset = 0 CHANNEL HIGHEST
Spectrum ?I
Ref Level 30.00 dBm  Offset 1500 0B » RBW 30 khe
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NBIloT. BAND 66.
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NBIloT. BAND 85.
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NBIloT. BAND 85.
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NBIloT. BAND 85.
12 tone /4 — QPSK. BW=15 kHz Offset = 0
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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 (dBuV/m) of each detected emission at less than 20 dB respect to the limit is converted
to an equivalent EIRP level (dBm) according to ANSI C63.26 with the formula:
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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.
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Radiated measurements above 1 GHz.
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Radiated measurements above 18 GHz.
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RESULTS

NBIoT. 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.

Freqguency range 1559 MHz-1610 MHz.

: E.l.LR.P. o
Spurious frequency (MHz) | Detector (dBm) Polarization
1563.88357 RMS -50.97 \Y

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.

Frequency range 1559 MHz-1610 MHz.

; E.LR.P. o
Spurious frequency (MHz) | Detector (dBm) Polarization
1573.4288 RMS -51.15 \Y,

Measurement uncertainty (dB)

<+4.65 for f < 1GHz

<+4.98 for f =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

Report No: (NIE) 68013RRF.001A1 Page 257 of 273

2021-10-08



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia,

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
C.I.LF. A29 507 456

NBIoT Band 13

Frequency range 30 MHz to 1 GHz
CHANNEL: LOWEST

> DEKRA
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Note: The peak above the limit is the carrier frequency.
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Note: The peak above the limit is the carrier frequency.
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CHANNEL: HIGHEST
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Note: The peak above the limit is the carrier frequency. The peak at 756MHz corresponds to the downlink signal.
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CHANNEL: MIDDLE
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FREQUENCY RANGE 793 - 805 MHz
CHANNEL: LOWEST
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CHANNEL: HIGHEST
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Note: The peak above the limit is the carrier frequency. The peak at 2110.2MHz corresponds to the downlink signal.
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