DEKRA Testing and Certification, S.A.U.
Parque Tecnolégico de Andalucia, D E K R A
¢/ Severo Ochoa n® 2 - 29590 Campanillas - Malaga - Espafa

C.LLF. A29507456

High Channel:

Spectrum

(=]
A
Ref Level 30,00 dém Offset 33,20 d& & RBW 1 kHz
| Att 20de SWT 30 ms @ VBW 3 kHz Mode Sweep
SGL Count 300/300
@ 1Pk Max
Mi[1] 22.54 dBm]
M1 848.7986000 MHZ
A Occ Bw 60.879706764 kHz|
20 db

m2[1] 3.52 dBm|
{ 848.7777574 MHz|
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v
-40 dem
-50 dBm
-60 di
CF 848.8 MHz 3001 pts Span 300.0 kHz
Marker
Type | Ref Tre | X-value | Y-valug | Function | Function Result |
M1 1 848,7986 MHz 22.54 dBm
1] 1 §48.767711 MHz -6.45 dBm Occ Bw | 60.879706764 kHz
T2 1 §48.82859 MHz -7.02 dém
M2 1 B48.777757 MHz -3.52 dBm
D3 M2 1 41.1863 kHz -0.20 dB
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LTE Cat NB2 Band 5. Pi/2-BPSK. BW=15 kHz.

D DEKRA

Tone Number=1. Tone Offset=5. MSC/TBS=0.

Low Channel Middle Channel High Channel
99% Occupied Bandwidth (kHz) 130.55648 128.65711 130.25658
-26 dBc Bandwidth (kHz) 130.75640 123.15890 140.75310
Measurement uncertainty (kHz) <+3.75

LTE Cat NB2 Band 5. Pi/4-QPSK. BW=15 kHz. Tone Number=1. Tone Offset=5. MSC/TBS=3.

Low Channel Middle Channel High Channel
99% Occupied Bandwidth (kHz) 139.12029 139.12029 138.12062
-26 dBc Bandwidth (kHz) 159.11400 157.61400 157.28100
Measurement uncertainty (kHz) <+3.75

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

Low Channel Middle Channel High Channel
99% Occupied Bandwidth (kHz) 182.60580 182.43918 184.60513
-26 dBc Bandwidth (kHz) 263.74500 250.25000 250.41700
Measurement uncertainty (kHz) <+3.75
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LTE Cat NB2 Band 5. Pi/2-BPSK. BW=15 kHz. Tone Number=1. Tone Offset=5. MSC/TBS=0.

Low Channel:

Spectrum 'n;:

Ref Level 30.00 dem  Offset 33.20 d& & RBW 2 kHz

o att 3008 SWT  7.5ms @ VBW 10kHz Mode Swesp
SGL Count 300/300
@ 1Pk Max
mi[1] 21.86 dBim|
. 824.1889000 MHZ|
X Oce Bw 130.556481173 kHz|
20 dbm mz[1] +.27 dBm|
/ Y 824.1282730 MHzZ]
10 dB

0 dem M\f’r‘/\/ \ﬁ\m

Fa b [ VA A (PR
e N A LV WiSWs

Wl VA N A TN 2

=30 dBm

-40 dem-

-50 dem

-60 den

CF 824.2 MHz 3001 pts Span 300.0 kHz

Marker

Type | Ref |  Tre | X-value | Y-valug | Function | Function Result |

M1 1 824,1889 MHz 21.86 dBm
T1 1 §24.128724 MHz -4.10 dBm Occ Bw 130556481173 kHz
T2 1 824.25928 MHz -4.82 dBm
M2 1 824.128274 MHz -4.27 dBm
D3 [ 1 130.7564 kHz -0.06 dB

( ]l e

Middle Channel:

Spectrum 'n;:

Ref Level 30.00 dem  Offset 33.20 d& & RBW 2 kHz

e ALt 30de  SWT 7.5ms & VBW 10 kHz Mode Sweep
SGL Count 300/300
@ 1Pk Max
M1[1] 21.76 dBm)|
836.4889000 MHz|

o Occ Bw 128.657114295 kHz]

1

20 dBm m2[1] $.42 dBm|
/ e 836.4296734 MHz

10 dB / \,\\

. A #J\ R f ™

D1 -4.245 dBm L Wil / \h

N N VA A A

VAR A AT

=]
L]
—
3
&

-40 dBm

-50 dBm

-60 den

CF 836.5 MHz 3001 pts Span 300.0 kHz

Marker

Type | Ref |  Tre | X-value | Y-valug | Function | Function Result |

M1 1 836,4889 MHz 21.76 dBm
T1 1 §36.429623 MHz -4.38 dBm Occ Bw 128.657114295 kHz
T2 1 §36.558281 MHz -5.30 dBm
M2 1 836.429673 MHz -4.42 dBm
D3 [ 1 123.1589 kHz -0.32 dB

( ]l e
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High Channel:

Spectrum

(2]
A
Ref Level 30.00 dem  Offset 3320 d8 » RBW 2 kHz
Je Att 30de  SWT 7.5ms @ VBW 10 kHz Mode Sweep
SGL Count 300/300
@ 1Pk Max
m1[1] 21.55 dBm
) 848.7889000 MHZ]
o Occ Bw 130.256581140 kHz
20 dB

e m2[1] +.65 dBm)|
/ \ 848.7183772 MHz|

10 dB X \

0 dem ) /\}\ m AN

. we  Ta L O] VoV T e
WA

NN i WAV R IEAVERYER N W=
VY

Ya A LT ATV
30 de - v \ﬂ}

-40 dBm

-50 dBm:

CF 848.8 MHz 3001 pts Span 300.0 kHz
Marker
Type | Ref |  Tre | X-value | Y-valug | Function | Function Result |

M1 1 848.7889 MHz 21.55 dBm
T1 1] §48,728824 MHz -4.05 dBm Occ Bw 130.2565811% kHz
T2 1 §48.85908 MHz -4.52 dBm
M2 | 1 848.718377 MHz -4.65 dBm
D3 [ 1 140.7531 kHz 0.13 dB

( JU J T e
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DEKRA

LTE Cat NB2 Band 5. Pi/4-QPSK. BW=15 kHz. Tone Number=1. Tone Offset=5. MSC/TBS=3.

Low Channel:
Spectrum 'n;:
Ref Level 30.00 dem Offset 33.20 d& & RBW & kHz
o Att 30de SWT 3ms @ VBW 20 kHz Mode Sweep
SGL Count 300/300
(@ 1Pk Max
Mi[1] 22.51 dBm|
M1 824.194000 MHZ
s occ Bw 139.120293236 kHz
20 dBm M2[1] 3.58 dBm)
/ 824.112779 MHz,
o [ \
. B /\f\/ ‘\ )
2 2~
1 3485 don A \ N
e YA’ VAN
-10 dem /\fVA > \/ \
-20 dBm /—/\,‘/,\ 'q \J\V\/‘
.fsp(ﬁf« / v oy
-40 dem-
-50 dem
-60 den
CF 824.2 MHz 3001 pts Span 500.0 kHz
Marker
Type | Ref | Trc | X-value | Y-valug | Function Function Result |
M1 1 824.194 MHz 22.51 dBm
T1 1 §24.126524 MHz -2.00 dBm Oce Bw 139.120293236 kHz
T2 1 824.265645 MHz -3.91 dém
M2 1 824.112779 MHz -3.58 dBm
D3 M2 1 150,114 kHz -0.19 dB
( JU J T e
Spectrum 'n;:
Ref Level 30.00 dem Offset 33.20 d& & RBW & kHz
o Att 30de SWT 3ms @ VBW 20 kHz Mode Sweep
SGL Count 300/300
(@ 1Pk Max
Mi[1] 22.49 dBm)|
- 836.493840 MHZ
X occ Bw 139.120293236 kHz
20 dBm M2[1] 3.57 dBm|
836.414270 MHz,
10 dB
o S f\/u M\/“\v
MZ T20n
D1 -3.506 dBm A 'f \ \‘ e
N VAR A
-10 dem n \j {L—\
AV A%
-20 dBm /\NN/,\ \N\/\
b0 v
-40 dBm
-50 dBm
-60 den
CF 836.5 MHz 3001 pts Span 500.0 kHz
Marker
Type | Ref | Trc | X-value | Y-valug | Function Function Result |
M1 1 83649384 MHz 22.49 dBm
T1 1 §36.426358 MHz -2.17 dBm Oce Bw 139.120293236 kHz
T2 1 836.565478 MHz -4.08 dBm
M2 1 836.414279 MHz -3.57 dBm
D3 M2 1 157.614 kHz -0.16 dB
( JU T e
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High Channel:

Spectrum

D DEKRA

Ref Level 30,00 dém Offset 33,20 d& & RBW & kHz

Mode Sweep

o At 30de SWT 3ms @ VBW 20 kHz
SGL Count 300/300
@ 17k Max
Mi[1] 22.80 dbm
M1 848.794000 MHZ
Oce Bw 138.120626458 kHz
20 db m2[1] 3.22 dBm|
/ B48.713446 MHz
1048 A/*\J M\A
0 dam L it
1 -3.20 > / Vo T203
D 204 dBm \/ Vi \j
-10 den N \//\V \/ A\/\U V/\V\I\
20 d .

VY

-40 dem
-50 dBm
-60 di
CF 848.8 MHz 3001 pts Span 500.0 kHz
Marker
Type | Ref | Trc | X-value | Y-valug | Function | |
M1 1 848.794 MHz 22.80 dBm
T1 1 §48.726858 MHz -1.23 dBm Occ Bw | 138.120626458 kHz
T2 1 848.864078 MHz -4.29 dBm
M2 | 1 848.713446 MHz -3.22 dBm
D3 M2 1 157.281 kHz -0.02 dB
L JU W
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D DEKRA

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

Low Channel:

Spectrum

®
=

Ref Level 30.00 d&ém  Offset 33.20 d& & RBW S kHz

o Att 30de SWT 3ms @ VBW 20 kHz Mode Sweep
SGL Count 300/300
@ 1Pk Max
Mi[1] 13.86 dBm)
824.234320 MHZ
occ Bw 182.605798067 kHz
20 dBm M2[1] 12.69 dBm|
" 824.060294 MHz,
10de A¥al A s
W
IN '\/“f.\
0 dom J’? -
-10 dem u f-l\
o N A 1) K
D1 -12139 dBm:
//\/ \(J' A
-20 dBm
/./\/’VJ ; \/\\/\[’\\
e LA
- Rf\,\
-40 dem-
-50 dem
-60 den
CF 824.2 MHz 3001 pts Span 500.0 kHz
Marker
Type | Ref | Trc | X-value Y-valug Function | Function Result |
M1 1 82423432 MHz 13.86 dBm
T1 1 §24.111196 MHz 2.45 dBm Oce Bw 182.605798067 kHz
T2 1 824.293802 MHz -0.48 dBm
M2 1 824.069294 MHz -12.69 dBm
D3 M2 1 263.745 kHz 0.53 dB
L JL J G
Spectrum 'n;:
Ref Level 30.00 dem Offset 33.20 d& & RBW & kHz
o Att 30de SWT 3ms @ VBW 20 kHz Mode Sweep
SGL Count 300/300
@ 1Pk Max
Mi[1] 15.52 dBm)
836.503670 MHZ
occ Bw 182.439186938 kHz
20 dBm M2[1] 11.07 dBm|
1 836.380290 MHz,
10dp J v, \/\J\L “/\\uf\ FacW AR PPN
U\/ v\/-\
0 dem : .i
10 di D1 -10,483 dBm M\,J
N L
-20 dBm V\\

AN

LA

W

-40 dBm

-50 dBm:

-60 dBrr

CF 836.5 MHz 3001 pts Span 500.0 kHz
Marker
Type | Ref | Trc | X-value Y-valug Function | Function Result |

M1 1 836.50367 MHz 15.52 dBm
T1 1 §36.410363 MHz 1.56 dBm Oce Bw 182.439186938 kHz
T2 1 §36.592802 MHz -0.58 dBm
M2 1 836.38029 MHz -11.07 dBm
D3 M2 1 250.25 kHz 0.42 dB

L JU W
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High Channel:

Spectrum

Ref Level 30,00 GBm  Offset 33.20 06 = RBW & 17z
o att 3008 SWT  3ms @ VBW 20kHz  Mode Sweep
SGL Count 300/300
@ 1Pk Max
M1[1] 14.81 dBm)|
848.802000 MHZz|
Occ Bw 184.605131623 kHz|
20 dB m2[1] 11.40 dBm)|
M1 848.680290 MHz|
10 dB PN WA ’\ LN

i N \/\/ V\/\FJ \,\/\fv VM
0 dBm ¥ ¥

10 BM——————=; 11,189 dBm IQV = ’.\f\\\’_j\f\/
20 d ﬂ/\\/ VP"”\/\/\/ VP’\ m
NAY

-50 dBm:

CF 848.8 MHz 3001 pts Span 500.0 kHz
Marker
Type | Ref | Trc | X-value | Y-valug | Function | Function Result |

M1 1 848802 MHz 14.81 dBm
T1 1 §48.708697 MHz 1.81 dBm Occ Bw | 184.605131623 kHz
T2 1 §48.893302 MHz 0.81 dém
M2 | 1 848.68029 MHz -11.40 dBm
D3 M2 1 250,417 kHz 0.11 dB

( JU J T e
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Spurious Emissions at Antenna Terminals
Limits

FCC §2.1051 and §22.917. RSS-132 Clause 5.5.

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

In the spectrum below 1 GHz, instrumentation should employ a reference bandwidth of 100 kHz or greater.
In the spectrum above 1 GHz, instrumentation should employ a reference bandwidth of 1 MHz.

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

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

Method

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

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

Test Setup

Spectrum
— Analyser
Prwwer
—| AltenuEtor
EUT by
Signalling
L Unit
e
swply
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Results

LTE Cat NB2 Band 5:

A preliminary scan determined the worst-case:
Pi/4-QPSK. BW=15 kHz. Tone Number=1. Tone Offset=0. MSC/TBS=3.

The next results are for this worst-case configuration,

Frequency range 9 KHz - 10 GHz:

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

Measurement uncertainty (dB): <+2.76

Verdict: PASS
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Subrange Step Size Detectors Bandwidth Sweep Time
Receiver: [FSV 40]

9 kHz - 150 kHz 14,1 Hz PK+ 300 Hz Coupled

150 kHz - 30 MHz 932,812 Hz  PK+ 10 kHz Coupled

30 MHz - 1 GHz 30,312kHz  PK+ 100 kHz Coupled

1 GHz - 10 GHz 281,25kHz  PK+ 1 MHz Coupled

LTE Cat-NB2 Band 5:  Pi/4-QPSK. BW=15 kHz. Tone Number=1. Tone Offset=0. MSC/TBS=3.

Pream

0dB
0dB
0dB
0dB

Low Channel:
Full Spectrum
30T
20T
0__
c% T FOC Part 22 -Band 5
©
c 20T
) 1
>
3
-40+
60
0 1 2 3 4 5 6 7 8 9 10
Frequency in GHz
Preview Result 1-PK+ FCC Part 22 Band 5 ‘ Final Result PK+
The peak above the limit is the carrier frequency.
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Middle Channel:

Full Spectrum
30T
20T
0_._
c% T FOC Part22-Band 5
©
c 20T
© 1
>
3
-40+
-60-
0 1 2 3 4 5 6 7 8 9 10
Frequency in GHz
Preview Result 1-PK+ FCC Part 22 Band 5 ’ Final Result PK+
The peak above the limit is the carrier frequency.
High Channel:
Full Spectrum
30T
20T
0_._
c + FOC Part-22-Band 5
D 207
£ 1
©
o 40t
_I 1
60—
-80 -I
0 1 2 3 4 5 6 7 8 9 10
Frequency in GHz
Preview Result 1-PK+ FCC Part 22 Band 5 ‘ Final _Result PK+

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

Limits

FCC § 2.1051 and § 22.917:

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

Compliance with these rules is based on the use of measurement instrumentation employing a reference bandwidth
as follows:

In the spectrum below 1 GHz, instrumentation should employ a reference bandwidth of 100 kHz or greater. In the 1
MHz bands immediately outside and adjacent to the frequency block, a resolution bandwidth of at least one percent
of the emission bandwidth of the fundamental emission of the transmitter may be employed.

RSS-132. Clause 5.5:

Mobile and base station equipment shall comply with the limits below.

In the first 1.0 MHz band immediately outside and adjacent to each of the sub-bands, the power of emissions per
any 1% of the occupied bandwidth shall be attenuated (in dB) below the transmitter output power P (dBW) by at least
43 + 10 log 10 p (watts).

Method

The EUT RF output connector was connected to a spectrum analyzer 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 path loss of the connection between the output terminal
of the EUT and the input of the spectrum analyzer.

The configuration of modulation which is the worst case for conducted power was used.
As stated in FCC part 22.917 / RSS-132 Clause 5.5, in the 1 MHz bands immediately outside and adjacent to the
frequency block or band a resolution bandwidth of at least one percent of the emission bandwidth of the fundamental

emission of the transmitter may be employed.

Measurement Limit:

At Po transmitting power, the specified minimum attenuation 43 + 10 log10 p (watts) becomes:

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

Test Setup
Spectrum
— Analyser
Priver
— Altenuat
D
Signalling
L Unit
e
Soply
Results

LTE Cat NB2 Band 5:

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

LTE Cat NB2 Band 5

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

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

Pi/2-BPSK
BW=15 kHz
Tone Number=12
Tone Offset=0

LTE Cat NB2 Band 5

Tone Number=1
Tone Offset=47
MSC/TBS=0

Tone Number=1
Tone Offset=11
MSC/TBS=0

MSC/TBS=0 MSC/TBS=0 MSC/TBS=5
Maximum measured level
at Low Block Edge at -26.94 -26.93 -31.48
antenna port (dBm)
Pi/2-BPSK Pi/2-BPSK Pi/2-BPSK
BW=3.75 kHz BW=15 kHz BW=15 kHz

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

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

-31.68

-25.92

-33.24

Verdict

Pass

Report No: 82302RRF.001
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D DEKRA

LTE Cat NB2 Band 5. Pi/4-QPSK. BW=3.75 kHz. Tone Number=1. Tone Offset=0. MSC/TBS=3. Low Channel:

Spectrum |
Ref Level 30.00 dBm Offset 33.20 dB Mode Sweep
SGL Count 2/2 GAT:IFP
@1 AvgPwr
M1[1] -26.94 dBm|
823.99050 MHz|
20 dBm ‘ ™M2[1] 15.57 dBm
|\ 824.05680 MHz
|
10 dBm- — ’ l - —
0 dem / \
-10 dBm I
D1 -13.000 dBém I \
-20 dBm \
f
g\
-30 dbm v \
i \J
/
/
-40 dBm va <
d
,)j‘
7 B
-50 dBm = = —
——— et o o
R [, ——A
S ———— e e
-60 dBm
F1
CF 824.0 MHz 1000 pts Span 5.0 MHz
Spurious Emissions
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit
821.500 MHz 823.000 MHz /100.000 kHz 822.99850 MHz -48.90 dBm | -200.00 d8
823.000 MHz 826.500 MHz 20.000 kHz B24,10950 MHz 20.46 dBm -200.00 dB
il Ready  WMMRRRNEN WG

LTE Cat NB2 Band 5.

Spectrum

Ref Level 30.00 dBm

The equipment transmits at the maximum output power

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

(=)

Offset 33.20 d&

Mode Sweep

SGL Count 2/2 GAT:IFP
@1 svgrwr
Mi[1] 32.74 dBm)|
849.01650 MHZz|
M2[1] -14.79 dBm
2 M
20 di 848.92910 MHz|
10 di ﬂ
0d8 [ \
-10dl j r\v
D1 -13.000 dBmy / \
-20dl f \
-30d / T
-40 dBm ﬂ\/f \\\
o M »\\“v\\
MMW
i A B il [T |
|0 B~
F1
CF 849.0 MHz 1000 pts Span 5.0 MHz
Range Low Range Up | RBW Fr Power Abs ALimit
846.500 MHz 850.000 MHz 20.000 kHz 84889050 MHz | 16.17 dBm | -200.00 dB
850.000 MHz 851.500 MHz 100.000 kHz 850.00450 MHz -51.60 dBm -200.00 d&
aig
L

The equipment transmits at the maximum output power

Ready
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D DEKRA

LTE Cat NB2 Band 5. Pi/4-QPSK. BW=15 kHz. Tone Number=1. Tone Offset=0. MSC/TBS=3. Low Channel:

Spectrum

Ref Level 30.00 dém Offset 33.20 dB Mode Sweep

®
=

SGL Count 2/2 GAT:IFP.
[@1 avgPwr
M1[1] -25.25 dBm|
849.01650 MHz|
m2[1] -15.81 dBm
20d [\ 848.95780 MHz|
10d / \
) / \
-10d
/ M2
D1 -13.000 dBm

[

-30dl

-40 dBm

-50 dem

WMW

i
CF 849.0 MHz 1000 pts Span 5.0 MHz
Spurious Emissions |
| Range Low Range Up | RBW | Fr | Power Abs ALimit |
846.500 MHz | 850.000 MHz. ~20.000 kHz 848.88350 MHz | 21.22 dém -200.00 d&
850.000 MHz 851.500 MHz 100.000 kHz 850.01050 MHz | -48.13 dém -200.00 d&
i
L

—_———
Ready ERANERNED WO

The equipment transmits at the maximum output power

LTE Cat NB2 Band 5. Pi/4-QPSK. BW=15 kHz. Tone Number=1.

Tone Offset=11. MSC/TBS=3. High Channel:

Spectrum “g"
Ref Level 30.00 dem Offset 34,17 d8 & RBW 10 kHz
|& Att 20dB @ SWT 325 @ VYBW 30 kHz Mode Sweep
SGL Count 2/2
[@ 1rm AvgPwr
Mi[1] ~27.88 dBm|
849.00750 MHz|
M2[1] -15.83 dBm)|
848.96250 MHZ|
20 dB
10 dl //\\
0 di /! \
10 dl \
D1 -13.000 dBm // h&z\
-20de j/Jf
K
-30dl \N\—\
. /\/ \'\/\/\,\
7 M V\\/\M\’\\N\
M i T TN PO
-60 dém
F1
CF 849.0 MHz 400 pts Span 2.0 MHz
( I T Resdy  WARNNRRED WA

The equipment transmits at the maximum output power
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D DEKRA

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

Spectrum | u{?
Ref Level 30.00 dBm  Offset 33.20 dg Mode Sweep
SGL Count 2/2 GAT:IFP
@1 AvgPwr
M1[1] -31.48 dBm|
B823.99050 MHZz|
o0 dBm M2[1] -14.14 dBm
B824.07680 MHZz|
10 dBm f\\
0 dBm 1 \
-10 dem "LI I
D1 -13.000 dBm / T
-20 dBm ‘fl l'\
it \
-30 dbm - L
-40 dBm - \
s
i \
-50 dBm
T [ \*\
i ] [,
-60 dBm S e
F1
CF 824.0 MHz 1000 pts Span 5.0 MHz
Spurious Emissions
Range Low | Range Up RBW Frequency | Power Abs | ALimit
821.500 MHz 823.000 MHz 100.000 kHz 822.99850 MHz -51.98 dBm | -200.00 dB
823.000 MHz_ 826.500 MHz | 20.000 kHz B824.20050 MHz 9.44 dBm | -200.00 dB
il [ Ready T QNNRNRNNN XK

The equipment transmits at the maximum output power

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

Spectrum

o
A
Ref Level 30.00 dm  Offset 33.20 d& Mode Sweep
SGL Count 2/2 GAT:IFP
@1 fvgpwr
mi[1] -33.24 dBm)|
849.00950 MHz
m2[1] -14.10 dBm
i mi
S0 848.91910 MHz|
10d
0de m
-10dl / \
! N2
D1 -13.000 dBm / \
-20d / \
-30d / —
-40 dBm / \‘\
-50 d -/JM/:M/ x\m
-60 dl Ty M
| S ]
F1
CF 849.0 MHz 1000 pts Span 5.0 MHz
Spurious Emissions |
| Range Low Range Up | RBW Fr | Power Abs | ALimit |
846.500 MHz | 850,000 MHz | 20.000 kHz | 848.79950 MHz | 5.93 dém | -200.00 d8
850,000 MHz 851,500 MHz 100.000 kHz 850.02250 MHz | -53.35 dem -200.00 d&
i
JU Ready

The equipment transmits at the maximum output power
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Espafa

D DEKRA

LTE Cat NB2 Band 5

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

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

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

LTE Cat NB2 Band 5

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

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

MSC/TBS=3 MSC/TBS=3 MSC/TBS=5
Maximum measured level
at Low Block Edge at -27 -28.56 N/A
antenna port (dBm)
Pi/4-QPSK Pi/4-QPSK QPSK
BW=3.75 kHz BW=15 kHz BW=15 kHz

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

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

-32.74

-25.25

N/A

Verdict

Pass

Report No: 82302RRF.001
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D DEKRA

LTE Cat NB2 Band 5. Pi/4-QPSK. BW=3.75 kHz. Tone Number=1. Tone Offset=0. MSC/TBS=3. Low Channel:

Spectrum | “E
Ref Level 20,00 dbm  Offset 33.20 dB Mode Sweep
SGL Count 2/2 GAT IFF
@1 AvgPwr
mM1[1] -27.00 dBm)|
022.99050 MHz
20 5Bm m2[1] -13.10 dBm)
[l 824.06180 MHz,
10 dBm J i
0dem [ i
-10 dBm —- \
D1 -13.000 dimy f{ \\
N,
-20 cBm - A
My \
-30 ZBm ,', \',
/ |
-a0 dBm - |
;'[\,‘
-50 dBm ] = s [ S
[ R S [
st (o / M aesn:
T —— ]
60 2Bm A
i
CF 824.0 MHz 100U pts Span 5.0 MHz
|Spurious Emissions |
Range Low Range Up | RBW | Frequency Power Abs | ALimit |
821,500 MHz 823 000 MHz | 100.000 kHz | £22.99550 MHz -28.90 dbm | -200.00 dB |
823.000 MHz 826500 MKz 20.000 kHz F24, 10950 MHz 20.45 dkm -200.00 dB |
W

LTE Cat NB2 Band 5.

Ready suEEEEEEn &G

The equipment transmits at the maximum output power

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

Spectrum :21
Ref Level 30.00 dém Offset 33.20 de Mode Sweep
SGL Count 2/2 GAT:IFP
@1 AvgPwr
Mi[1] 32.74 dBm
849.01650 MHZ|
M2[1] -14.79 dBm
X M
20 di 848.92910 MHz|
10 di fﬂ\
0 d8
-10 d8 {[ KL
D1 -13.000 dénr / \
-20d f \
30 d / i
7 \\
h MW ‘,\\”‘V\\
MMMM
 s0 spmmert preb
F1
CF 849.0 MHz 1000 pts Span 5.0 MHz
Spurious Emissions
Range Low Range Up | RBW Fr Power Abs ALimit |
846,500 MHz | 850,000 MHz | 20.000 kHz | 848.89050 MHz | 16.17 dBm | -200.00 d8 |
850.000 MHz ‘ 851.500 MHz ‘ 100,000 kHz 850.00450 MHz ‘ -51.60 dem -200.00 d&
)i Recdy . GHRNNRNED WG

The equipment transmits at the maximum output power
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D DEKRA

LTE Cat NB2 Band 5. Pi/4-QPSK. BW=15 kHz. Tone Number=1. Tone Offset=0. MSC/TBS=3. Low Channel:

Spectrum | nf
Ref Level 20,00 dem  Offset 33.20 dB Mode Sweep
SGL Count 2/2 GAT IFP
@1 AvgPwr
M1[1] -28.56 dBm|
023.99050 MHz
>0 2Bm m2[1] -15.08 dBm)|
!l 824.04680 MH2|
10 cBm l|
|
odem / ‘\
-10 dBm - :
D1 -13.000 dBm 'Tf \\
-20 dBm ~
J \
My \
. ¥ |
-30 dBm 7 )
/ [
/ Ui
-0 B res T
~ \
/
=50 dBm = =
R NI et A ~
| e ““,.//"— \“*-w_ =1
[T r————
e
-60 dBm T A = ~
1
CF 824.0 MHz 1000 pts Span 5.0 MHz
|Spurious Emissions
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit |
821.500 MHz 823 000 MHz | 100,000 kHz 222.98650 MHz -49.75 dBm -200.00 dB
823.000 MHz 826500 MKz | 20.000 kHz F24. 11680 MHz 18,53 dbm | =200.00 di
= i
Jjl Measuring...  LUANRANLY G

The equipment transmits at the maximum output power

LTE Cat NB2 Band 5. Pi/4-QPSK. BW=15 kHz. Tone Number=1. Tone Offset=11. MSC/TBS=3. High Channel:

Spectrum

Ref Level 30.00 dem Offset 33.20 d&

==
A
Mode Sweep
SGL Count 2/2 GAT:IFP

®1 AvgPwr
mi[1] -25.25 dBm)
849.01650 MHz
m2[1] -15.81 dBm
o F: 848.95780 MHz,

!

D1 -13.000 dBnr / T‘AE‘

[ ]

[ %

RN

-50 drr

WMW

F1

CF 849.0 MHz

1000 pts Span 5.0 MHz
Spurious Emissions
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit |
846.500 MHz | 850.000 MHz | 20.000 kHz | 848.88350 MHz | 21.22 dém | -200.00 d& |
850.000 MHz | 851.500 MHz | 100.000 kHz 850.01050 MHz | -48.13 dém -200.00 d&
I Ready LLLLLLLLL] W

The equipment transmits at the maximum output power
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LTE Cat NB2 Band 5. QPSK. BW=15 kHz. Tone Number=12. Tone Offset=0. MSC/TBS=5. Low Channel:

Spectrum | “,?

Ref Level 20.00 dém  Offset 33.20 dg Mode Sweep
SGL Count 272 GAT:IFP

@1 HvgPwr

M1[1] -31.48 dBm

022.99050 MHz
20 GBm m2[1] -14.14 dBm
824.07680 MHz

10 cBm

Odem J‘J‘ \
-10 dBm { \

ot
D1 -13.000 dBm i I

[

-30 dBm M \

-0 dem - A

-50 <Bm | / 2.
S . n/ e

-60 dBm: e

F1

CF 824.0 MHz 1000 pts
(Spurious Emissions
Range Low | Range Up | RBW |
821,500 MHz 823 000 MHz 100.000 kHz
823.000 MHz _826.500 MHz | 20.000 kHz |

J1

Freq v | Power Abs |
£22.99850 MHz -51.93 dbm |
£24.20050 M-z 9,44 dBm | - ]

] Ready  GHNNRNNAN 00

The equipment transmits at the maximum output power

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

Spectrum

o
A
Ref Level 30.00 dBm  Offset 33.20 d Mode Sweep
SGL Count 2/2 GAT:IFP
@®1 AvgPwr
mi[1] -33.24 dBm)|
849.00950 MHz|
m2[1] -14.10 dBm
4 W
o 848.91910 MHz,
10d

D1 -13.000 dBmr ! f)’Z

/
[\

- : ;

F1

-60 dB

CF 849.0 MHz 1000 pts Span 5.0 MHz
Spurious Emissions
Range Low | Range Up | RBW | Frequency | Power Abs | ALimit |
846.500 MHz | 850,000 MHz | 20.000 kHz §48.79950 MHz | 5.93 dBm | -200.00 dB&
850.000 MHz 851,500 MHz 100.000 kHz 850.02250 MHz | -53.35 dem -200.00 d&
T
JL

Ready [T )
The equipment transmits at the maximum output power
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Radiated Emissions
Limits

*FCC §2.1051 and 822.917: The power of any emission outside of the authorized operating frequency ranges
must be attenuated below the transmitting power (P) by a factor of at least 43 + 10 log(P) dB.

* RSS-132. 5.5: Mobile and base station equipment shall comply with the limits in (i) and (ii) below.

i In the first 1.0 MHz band immediately outside and adjacent to each of the sub-bands specified in Section
5.1, the power of emissions per any 1% of the occupied bandwidth shall be attenuated (in dB) below the
transmitter output power P ( dBW) by at least 43 + 10 log10 P (watts).

ii. After the first 1.0 MHz immediately outside and adjacent to each of the sub-bands, the power of
emissions in any 100 kHz bandwidth shall be attenuated (in dB) below the transmitter output power P
(dBW) by at least 43 + 10 log10 P (watts). If the measurement is performed using 1% of the occupied
bandwidth, power integration over 100 kHz is required.

Method

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

The EUT was placed on a 1 meter high non-conductive stand at a 3 meter distance from the measuring antenna.
Detected emissions were maximized at each frequency by rotating the EUT and adjusting the height and polarization
of the measuring antenna. The maximum meter reading was recorded.
Measurement Limit:
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
The maximum field strength (dBuVv/m) of each detected emission at less than 20 dB respect to the limit is converted

to an equivalent EIRP level (dBm) according to ANSI C63.26 with the formula:

EIRP (dBm) = E (dBuV/m) + 20 log(D) - 104.8; where D is the measurement distance (in the far field region) in m. D
=3m
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Test Setup

Radiated measurements below 1 GHz:

fia

D DEKRA

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

| 3 m distance Test

| [ ]

o

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

Shielded ControlRoomFor
Radiated Measurements

Radiated measurements above 1 GHz:

Spectrum Analyser

Signalling Unit
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Results

LTE Cat NB2 Band 5:

A preliminary scan determined the QPSK, BW=15 kHz, Tone Number=1, Tone Offset=0, MSC/TBS=3 as the worst
case. The following results are for this worst-case configuration.

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

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

- MIDDLE CHANNEL:

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

- HIGH CHANNEL:

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

Frequency range 1 GHz - 8.5 GHz:
- LOW CHANNEL:

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

- MIDDLE CHANNEL:

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

- HIGH CHANNEL:

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

Measurement Uncertainty (dB): <+ 4.68 for f 2 30 MHz up to 1 GHz

<+4.99forf=1GHz upto 8.5 GHz

Verdict: PASS
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D DEKRA

Subrange Step Size Detectors Bandwidth Sweep Time  Preamp
30 MHz - 1 GHz 30.312kHz  PK+ 100 kHz Coupled 0dB
1 GHz - 8.5 GHz 234.375kHz PK+ 100 kHz 1ls 0dB

FREQUENCY RANGE 30 MHz - 1 GHz:

- LOW CHANNEL:

Levelin dBm

80 100M 2nn 3no

400 &0D0 001G

50 &0

Frequencyin Hz

Fresiew Result 1TH-Pr+
FCCRSE Part 22 (BE, B2E)

Presdew Fesult 1%-PK+
-13 dBm

¢ Final Result PK+

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

Levelin dBm

30M 50 &0 g0 100M 200 300 400 500 800 1G
Frequencyin Hz

Presiew Result TH-PK+ Presiew Result 1%-Pk+
FCCRSE Part 22 (B5, B2 - -13 dBm
2 Final Result PK+

The peak above the limit is the carrier frequency.
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- HIGH CHANNEL:

Levelin dBm

30M 50 &0 g0 100M 200 300 400 500 800 1G
Frequencyin Hz

Presiew Result TH-PK+ Presiew Result 1%-Pk+
FCCRSE Part 22 (BS, B2BY - -13 dBm
L 2 Final Result PK+

The peak above the limit is the carrier frequency.

FREQUENCY RANGE 1 GHz - 8.5 GHz:

- LOW CHANNEL:
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D DEKRA

Levelin dBm

2G 3G 4G

Frequencyin Hz

Fresiew Result TH-PK+
FCCRSE Part 22 (BE. B2E)
L 2 Final_Result PK+

Fresiew Fesult 1%-PK+
-13 dBm
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- MIDDLE CHANNEL:

D DEKRA

Levelin dBm

2G 3G 4G

Frequencyin Hz

Presiew Fesult TH-PK+

——— FCCREE Part 22 (B5. BZE)

L 2 Final Result PK+

- HIGH CHANNEL:

Freview Fesult 1%-PH+
---------- -13 dBm
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D DEKRA

Levelin dBm

2G 3G 4G

Frequencyin Hz

Fresiew Result TH-PK+
FCCRSE Part 22 (BE. B2E)
L 2 Final_Result PK+

Fresiew Fesult 1%-PK+
-13 dBm
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