DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia

¢/ Severo Ochoa n° 2 - 29590 Campanillas - Malaga - Espafia
C.I.F. A29507456

LTE Cat-M1 Band 66.

BW=1.4 MHz. QPSK. RB Size 6.

Low Channel:

Spectrum

D DEKRA

®
=)

Ref Level 30.00 dém Offset 34.36 dB & RBW 30 kHz

Att 1W0ds  SWT 3Ims @ VBW 100 kHz Mode Sweep
SGL Count 500/500
(@ 1Pk Max
M1[1] 15.49 dBm)|
1.710516330 GHz|
Occ Bw 1.098000000 MHz|
20 dBm m2[1] -10.61 dBm
M1 1.710050070 GHz|
10 dBm ”M

- 01 -10 SID{;(”
-20 dem i

WMW

-30 dBm

-40 dem:

-50 dBm

-60 dBm:

CF 1.7107 GHz 3000 pts Span 2.0 MHz
Marker
Type Ref |  Tre | X-value ¥-value | Function Function Result |
M1 1 171051633 GHz 15.49 dBm |
T1 1 1.710152333 GHz 7.55 dem Occ Bw 1.098 MHz
T2 1) 1.711250333 GHz 563 dém |
Mz 1 1.71005007 GHz -10.61 dBm
D3 M2 1 1.3207 MHz -0.09 dB
.
I
Spectrum ?
Ref Level 30.00 dém Offset 34.36 dB &« RBW 30 kHz
Att 10 dB  SWT 3ms @ VBW 100 kHz  Mode Sweep
SGL Count 500/500
@ 1Pk Max
M1[1] 15.06 dBm
1.744818330 GHz|
Occ Bw 1.096666667 MHz|
20 dBm M2[1] -11.13 dBm)|
M1 1.744345350 GHz|
10 dBm : WWWWWWM
0 dBm L4
M2, \r\‘m,.,
-10 dBm:

foi -10 ’34/0‘;:";}";

-20 dBm:

iR

-40 dem:

-50 dBm

-60 dBm:

CF 1.745 GHz 3000 pts Span 2.0 MHz
Marker
Type Ref |  Tre | X-value ¥-value Function Function Result |
M1 1 174481833 GHz 15.06 dBm |
T1 1 1,744455 GHz 6,94 dem Occ Bw 1.096666667 MHz
T2 1) 1.745551667 GHz 5.60 dem |
Mz 1 1.74434535 GHz -11.13 dém
D3 M2 1 1.324779 MHz 0.07 dB
.
T N
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High Channel:

Spectrum

D DEKRA

®
=)

Ref Level 30.00 dém Offset 34.36 dB & RBW 30 kHz

Att 1W0ds  SWT 3ms @ VBW 100 kHz Mode Sweep
SGL Count 500/500
(@ 1Pk Max
MI[1] 14.71 dBm
1.778875670 GHz|
Occ Bw 1.096666667 MHz|
20 dem M2[1] -11.52 dBm)|
M1 1.778647430 GHz|
10 dbm . MMJ‘MV’“ A W RV A LN PV
0 dém N{u ‘\1
-10 dBm """"N n\‘k\ =
D1 -11.290 dBm¥ 5
, U,
20 dem T T V

it

-40 dem:

-50 dBm

-60 dBm

[cF 17793 Gz 3000 pts Span 2.0 MHz
Marker
Type Ref |  1rc | X-value Y-value Function Function Result |
M1 1 1.77887567 GHz 14.71 dBm
T1 1 1.778753 GHz 6.23 dBm Occ Bw 1.096666667 MHz
T2 1 1.779840667 GHz 599 dem
M2 1 1.77864743 GHz -11.52 dém |
D3 v2 1 1.326779 MHz 0.14 dB
) Reedy W @8
J
LTE Cat-M1 Band 66. BW=1.4 MHz. 16QAM. RB Size 5.
Low Channel:
Spectrum ?
Ref Level 30.00 d@m  Offset 34.36 dB @ RBW 30 kHz
Att 10de  SWT 3Ims @ VBW 100 kHz Mode Sweep
SGL Count 500/500
[@ 1Pk Max
M1[1] 15.44 dBm)|
1.710992330 GHz|
Occ Bw 947.333333333 kHz|
20 dBr mz2[1] -10.92 dBm
M1 1.709993170 GHz|
104 ~
2
0dBm
-
=10.d D1 -10 qﬁf..w Lot
b aef VAV F"fnvn i ﬂvﬂl\r’U Vn UM
-and
-40 der
sod
-60 der
CF 1.7107 GHz 3000 pts Span 2.0 MHz
Marker
Type Ref | Tre | X-value v-value Function Function Result |
ML 1 1.71099233 GHz 15.44 dBm
T1 1 1.710139667 GHz 6.84 dBm Occ Bw 947.333333333 kHz
T2 1 1.711087 GHz 1.92 dém
M2 1 1.70999317 GHz -10.92 dém
D3 M2 1 1.333445 MHz 0.19 dB
T I
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Middle Channel:

Spectrum

D DEKRA

®

(=)

Ref Level 30.00 dém Offset 34.36 dB & RBW 30 kHz

At 10de SWT 3ms @ VBW 100 kHz  Mode Swesp
SGL Count 500,500
(@ 1Pk Max
MI[1] 15.57 dbm|
1.744995000 GHz|
Occ B 944.000000000 kHz|
20 dBm m2[1] -10.95 dBm|
L 1.744330690 GHz|
10 dBm M\

M
01 -10.430 dB Y

A L
' TS M
-40 dBm:
-50 dBm
-60 dBm
[cF 1745 GHz 3000 pts Span 2.0 MHz
Marker
Type Ref |  1rc | X-value Y-value Function Function Result |
M1 1 1.744595 GHz 15.57 dBm
T1 1 1.744439 GHz 6.37 dBm Occ Bw 944.0 kHz
T2 1] 1.745383 GHz 3.72 dém
M2 1 1.74433069 GHz -10.95 dem |
D3 v2 1 1.28678 MHz 0.46 dB
.
) e I
High Channel:
Spectrum ?
Ref Level 30.00 dBm  Offset 34.36 OB & RBW 30 kHz
Att 1W0de  SWT 3Ims @ VBW 100 kHz Mode Sweep
SGL Count 500/500
@ 1Pk Max
M1[1] 15.50 dBm)|
1.779603670 GHz|
Occ Bw 939.333333333 kHz|
20 dBm Mm2[1] -10.70 dBm
M1 1.778622790 GHz|
10 dBm
T
0 dém .‘J
e «Wm 3
10.d 01 -10.500 d¥fnt L
N‘//M v
e /\{\ ¥ TN
Y L L
-30 dBm
-40 dBm:
-50 dBm
-60 dem

CF 1.7793 GHz 3000 pts Span 2.0 MHz
Marker
Type Ref |  Tre | X-value ¥-value Function Function Result |

M1 1 177960367 GHz 15,50 dBm |
T1 1 1.778742333 GHz 5.53 dem Occ Bw 939,333333333 kHz
T2 1) 1.779681667 GHz 3.42 dem |
Mz 1 177862279 GHz -10.70 dBém
D3 M2 1 1.29115 MHz -0.02 dB

Ready

W e
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LTE Cat-M1 Band 85. BW=5 MHz. QPSK. RB Size 6.

Low Channel:

Spectrum

D DEKRA

®
=)

Ref Level 30.00 dam

Offset 33.53 dB & RBW

30 kHz

Att 15dB  SWT 3ms @ VBW 100 kHz Mode Sweep
SGL Count 500,500
@ 1Pk Max
MI[1] 15.50 dBm)
699.68680 MHz|
Occ Bw 1.103666667 MHz|
20 dBr M2[1] -10.57 dBm|
M1 699.21480 MHZ|
» TMM
0 dBm
. M.z i
=10 D1 -10.500 dBm’
o o) / M A
) W W N
-30d M/V rkw WL
. al
::WM i \’UJ N/
A ™A e e
60 B

CF 700.5 MHz 3000 pts Span 7.0 MHz
Marker
Type Ref | Tre | X-value v-value | Function Function Result |
ML 1 609.6868 MHz 15.50 dBm
T1 1 699.32283 MHz 6.64 dem Occ Bw 1.103666667 MHz
T2 1 700.4265 MHz 6.01 dém
M2 1 699.2148 MHz -10.57 dém
D3 M2 1 1.33477 MHz 0.05 dB
.
T N
Middle Channel:
Spectrum ?
Ref Level 30.00 d@m  Offset 33.53 dB @ RBW 30 kHz
Att 15d8 SWT 3Ims @ VBW 100 kHz Mode Sweep
SGL Count 500/500
[@ 1Pk Max
M1[1] 15.12 dBm)|
706.19620 MHz
Occ Bw 1.106000000 MHz|
20 dbr m2[1] -10.97 dBm
M1 705.71160 MHz|
04 M MMM
T 2
0dBm l\
) M/ A
=10 dBm 01 -10.880 dBm T
20 dB oo XJ‘ 1l\/\rﬂd"\q
) M : ) W
- (L/J[ A Um
o NV
WW TRy WMWM
iy A e
-60 der

CF 707.0 MHz 3000 pts Span 7.0 MHz
Marker
Type Ref | Tre | X-value v-value Function Function Result |

M1 1 706.1962 MHz 15.12 dBm
Ti 1 705.82517 MHz 5.17 dem Occ Bw 1.106 MHz
T2 1 706.93117 MHz 5.19 dém
M2 1 705.7116 MHz -10.97 dBm
D3 M2 1 1.33582 MHz -0.17 dB

Ready
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High Channel:

D DEKRA

®
=)

Spectrum
Ref Level 30.00 dBm  Offset 33.53 OB & RBW 30 kHz
Att 15d8  SWT 3ms @ VBW 100 kHz Mode Sweep
SGL Count 500/500
@ 1Pk Max
M1[1] 15.77 dBm)|
712.97150 MHz
Occ Bw 1.094333333 MHz|
20 dBm m2[1] -10.88 dBm
712.21060 MHz|
10 dBm
0 dém
1o-d ”F/ [i2
D1 -10.230 dBr
A s
-20 dem W i VT VWW-
0o M Ww]
- AT “ﬂwmvwm
. AT
-60 dBm
[cF 713.5 Mz 3000 pts Span 7.0 MHz
Marker
Type Ref |  1rc | X-value Y-value Function Function Result |
M1 1 712.9715 MHz 15.77 dBm
11 1 71 83 MHz 7.25 dam Occ Bw 1.094333333 MHz
T2 1 713.41717 MHz 6.01 dém
M2 1 712.2106 MHz -10.68 dBm |
D3 v2 1 1.32068 MHz 0.26 dB
.
T Teety WO e
LTE Cat-M1 Band 85. BW=5 MHz. 16QAM. RB Size 5.
Low Channel:
Spectrum ?
Ref Level 30.00 d@m  Offset 33.53 dB @ RBW 30 kHz
Att 15d8 SWT 3Ims @ VBW 100 kHz Mode Sweep
SGL Count 500/500
[@ 1Pk Max
M1[1] 14.33 dBm)|
699.88050 MHz
Occ Bw 973.000000000 kHz|
20 dbr m2[1] -12.13 dBm
M1 699.19150 MHz
w0d nﬂwm
.
0dBm j \4‘\“
-10 di b
D1 -11.670 dém /" !
o W " W\\’%
i ul
-30d T Ui Vu
M W nUnVMU\WA” WWMNW KRN
A e W 2 Pt
60 dem

CF 700.5 MHz 3000 pts Span 7.0 MHz
Marker
Type Ref | Tre | X-value v-value Function Function Result |
M1 1 699.8805 MHz 14,33 dBm
T1 1 ©99.30883 MHz 4.93 dBm Occ Bw 973.0 kHz
T2 1 700.28183 MHz -0.12 dém
M2 1 699.1915 MHz -12.13 dBm
D3 M2 1 1.3161 MHz 0.09 dB
T I
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Middle Channel:

Spectrum

D DEKRA

®

(=)

Ref Level 30.00 dém Offset 33.53 dB & RBW 30 kHz

M1

Att 15ds SWT 3ms @ VBW 100 kHz Mode Sweep
SGL Count 500/500
(@ 1Pk Max
MI[1] 14.22 dBm)
706.54620 MHz
Occ Bw 952.000000000 kHz|
20 dem M2[1] -12.17 dBm)|

705.69290 MHz|

4
™

-10 dBm 3 o

01 -11.780 dBmr /' HLL
-20 dBm:

-30 dBm T

A
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- r In‘\rV\rf\’1‘]\\IJ/‘H'(\(W\(‘J ' w

MML”MMWW

-50 dBm
-60 dBm
LCF 707.0 MHz 3000 pts Span 7.0 MHz
Marker
Type Ref |  1rc | X-value Y-value | Function Function Result |
M1 1 706.5462 MHz 14.22 dBm
T1 1 705.8135 MHz 4.95 dBm Occ Bw 952.0 kHz
T2 1 706.7655 MHz 1,91 dem
Mz 1 705.6925 MHz -12.17 dém |
D3 M2 1 1.31015 MHz -0.22 dB
) e
High Channel:
Spectrum [?l
Ref Level 30,00 dém  Offset 33.53 dB & RBW 30 kHz
Att 15ds SWT 3Ims @ VBW 100 kHz Mode Sweep
SGL Count 500/500
(@ 1Pk Max
MI[1] 14.92 dBm)
713.16750 MHz
Occ Bw 945.000000000 kHz|
20 dem M2[1] -11.30 dBm)|
M1 712.19430 MHz|

4

-10 dBm————t 1 g

{01 -11.080 dBmr / L

-20 dBm: Jm

| sadl ML w ‘w%\m:\ .

LotV T AR

-50 dBm

-60 dBm:

CF 713.5 MHz 3000 pts Span 7.0 MHz

Marker

Type Ref |  Tre | X-value ¥-value | Function Function Result |

M1 1 713.1675 MHz 14,92 dBm |
T1 1 712.30883 MHz 4,42 dem Occ Bw 945.0 kHz
T2 1) 713.25383 MHz 2,71 dem |
Mz 1 712.1943 MHz -11.30 dém
D3 M2 1 1.29501 MHz -0.62 dB

.
I

Report No: 77535RRF.003A1 Page 56 of 272

2024-04-04



DEKRA Testing and Certification, S.A.U.
Parque Tecnoldgico de Andalucia D E K RA
c/ Severo Ochoa n° 2 - 29590 Campanillas - Mélaga - Espafa

C.ILF. A29507456

Limits

Spurious Emissions at Antenna Terminals

1. LTE Cat-M1 Band 8. FCC §27.1509 (a).
FCC §27.1509 (a):

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

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

2. LTE Cat-M1 Band 13.
FCC §27.53 (c):

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

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

RSS-130 4.7.1 and 4.7.2:

4.7.1 General unwanted emissions limits:

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

4.7.2 Additional unwanted emissions limits:

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

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

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

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

3. LTE Cat-M1 Band 66.
FCC §27.53 (h). RSS-139 5.6:

Unwanted emissions shall be measured in terms of average values.

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

Table 6: Unwanted emission limits

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

1 MHz

-13 dBm/(1% of OB¥)

>1 MHz -13 dBm/MHz
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*OB is the occupied bandwidth.

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

4. LTE Cat-M1 Band 85.

FCC §27.53 (q):

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

RSS-130. Clause 4.7.1:

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

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

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

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

Po (dBm) — [65 + 10 log (Po in mW) - 30] = -35 dBm

Method

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

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

The configuration of Resource Blocks and modulation which is the worst case for conducted power was used.
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Test Setup

Spectrum
— Analyser
Prwwer
EUT Attenuator -
Signalling
L Unit
e
suoply
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Results

LTE Cat-M1 Band 8: BW=1.4 MHz. QPSK. RB Size 1. RB Offset 2. Narrowband 0.

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

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

LTE Cat-M1 Band 13: BW=5 MHz. QPSK. RB Size 1. RB Offset 0. Narrowband 0.

- Low Channel: Spurious frequencies at less than 20 dB below the limit:
Spurious Frequency (MHz) Emission Limitations Conducted (dBm) Limit (dBm)
774.777143 -50.04 -35
- High Channel: No spurious frequencies at less than 20 dB below the limit

LTE Cat-M1 Band 66: BW=15 MHz. QPSK. RB Size 6. RB Offset 0. Narrowband O.

- 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.

LTE Cat-M1 Band 85: BW=5 MHz. QPSK. RB Size 1. RB Offset 2. Narrowband 1.

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

Measurement uncertainty (dB): <+2.76

Verdict

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

LTE Cat-M1 Band 8. BW=1.4 MHz. QPSK. RB Size 1. RB Offset 2. Narrowband 0.

Preamp

0dB
0dB
0dB
0dB
0dB
0dB
0dB
0dB
0dB
0dB
0dB
0dB

Low Channel:
Full Spectrum
20T
0__
T FOC Part 27-Band 8
g 20T
m
-c -4
£
T 40+ —— Downink
3 1
60
80—
—
0 1 2 3 4 5 6 7 8 9 10
Frequency in GHz
Preview Result 1-PK+ FCC Part 27 Band 8 L 2 Final_Result PK+
The peak above the limit is the carrier frequency.
The highest peak next to the carrier is the Downlink frequency.
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High Channel:
Full Spectrum
30T
20+
0 -4
c + FOC Part-27-Band -8
8 20T
£ 1
[
Q 40T —— Downlink
60+
-80--
l t t t t t t t t t t t t t t t t t t t |
0 1 2 3 4 5 6 7 8 9 10
Frequency in GHz
Preview Result 1-PK+ FCOC Part 27 Band 8 ¢ Final Result PK+

The peak above the limit is the carrier frequency.
The highest peak next to the carrier is the Downlink frequency.
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LTE Cat-M1 Band 13. BW=5 MHz. QPSK. RB Size 1. RB Offset 0. Narrowband 0.

Low Channel:

e Frequency range 9 kHz — 8 GHz:

D DEKRA

Full Spectrum
30T
201
0__
e + FOC Part-27-Band 13
g 201
£ 1
TR
2 Downlnk l—
-60 -
80
! : : : : : : : : : : : : : : |
0 1 2 3 4 5 6 7 8
Frequency in GHz
Preview Result 1-PK+ * PK+
FCC Part 27 Band 13 ‘ Final Result PK+
The peak above the limit is the carrier frequency.
The highest peak next to the carrier is the Downlink frequency.
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e Frequency range 763 MHz — 775 MHz:

Spectrum “5‘

Ref Level -10.00 dém Offset 33.55 dB & RBW ©.25 kHz
| Att Ode SWT  30.8ms @ VBW 20kHz Mode Sweep

@ 1Pk View

-30 dBm-

D1 -35.000 dBmr

-50 dB

-60 dBm-

k!l ulu I e iy L fd, .|H‘..J VLT OEE S

PR A e TR T S ks Ly T T T TRy

TR T T

-80 dB

-90 dBm-

-100 dem

Start 763.0 MHz 10000 pts Stop 775.0 MHz

Marker

e Frequency range 793 MHz — 806 MHz: ®
(=)

Spectrum

Ref Level -10.00 dém Offset 33.55 d8 & RBW 6.25 kHz
| Att Ode SWT  33.3ms @ VBW 20kHz Mode Sweep

@ 1Pk View

-30 dBm-

D1 -35.000 dBny

-50 dB

-60 dBm-

e ST R e o B o i b s b oy e o ek A A A e o Pl s i i ke v A el

.80 dB

-90 dBm-

-100 dem:

Start 793.0 MHz 10000 pts Stop 806.0 MHz

Marker
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High Channel:

e Frequency range 9 kHz — 8 GHz:
Full Spectrum

T FEC Part-27-Band 13

Levelin dBm

Frequency in GHz

Preview Result 1-PK+ FCC Part 27 Band 13 ‘ Final Result PK+

The peak above the limit is the carrier frequency.
The highest peak next to the carrier is the Downlink frequency.
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e Frequency range 763 MHz — 775 MHz:

Spectrum “5‘

Ref Level -10.00 dém  Offset 32.55 dB & RBW 6.25 kHz
o att Ud8  SWT  30.8ms @ VBW 20 kHz  Mode Swesp
@ 1Pk View

-30 dBm-

D1 -35.000 dBny

-50 dB

-60 dBm-

NN TR e, TPAmeom g g SV O P L WTIPRYIL L e ] BTSSP RIS Y e TS TRNEUNP LRSI NPT PRR 1 W [ W WUPWR NN LASLE NN !

.80 dB

-90 dBm-

-100 dem:

Start 763.0 MHz 10000 pts Stop 775.0 MHz

Marker

e Frequency range 793 MHz — 806 MHz:

®
=)

Spectrum

Ref Level -10.00 dém  Offset 33.55 dB & RBW 6.25 kHz
o Att 0ds  SWT 33.3ms @ VBW 20 kHz Mode Sweep
® 1Pk View

-20 di

-30 dBm-

D1 -35.000 dBm

50 dB

.80 dB

-100 dem:

Start 793.0 MHz 10000 pts Stop 806.0 MHz

Marker
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LTE Cat-M1 Band 66. BW=15 MHz. QPSK. RB Size 6. RB Offset 0. Narrowband 0.

Low Channel:
Full Spectrum

T FOC Part 27-Band 66

20+ — Downlink

Levelin dBm

0 2 4 6 8 10 12 14 16 18
Frequency in GHz

FOC Part 27 Band 66 ¢ Final Result PK+

Preview Result 1-PK+

The peak above the limit is the carrier frequency.
The highest peak next to the carrier is the Downlink frequency.

Middle Channel:

Full Spectrum
30T
20+
0 -
e 4 FCGC Part-27-Band-66
g 20t
£ 1
2
() 401
|
-604-
-80--
0 2 4 6 8 10 12 14 16 18
Frequency in GHz
Preview Result 1-PK+ * PK+
FOC Part 27 Band 66 L 2 Final Result PK+

The peak above the limit is the carrier frequency.
The highest peak next to the carrier is the Downlink frequency.

Report No: 77535RRF.003A1 Page 67 of 272 2024-04-04



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia

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

High Channel:

D DEKRA

Full Spectrum

FOC Part 27-Band 66

40+

Levelin dBm

Preview Result 1-PK+

8 10 12 14 16 18
Frequency in GHz

FCC Part 27 Band 66 ¢ Final Result PK+

The peak above the limit is the carrier frequency.
The highest peak next to the carrier is the Downlink frequency.
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LTE Cat-M1 Band 85. BW=5 MHz. QPSK. RB Size 1. RB Offset 2. Narrowband 1.

Low Channel:
Full Spectrum

T FEC Part- 27-Band 85

Levelin dBm

Frequency in GHz

FOC Part 27 Band 85 ¢ Final Result PK+

Preview Result 1-PK+

The peak above the limit is the carrier frequency.
The highest peak next to the carrier is the Downlink frequency.

Middle Channel:
Full Spectrum

T FEC Part 27 Band 85

40+

Levelin dBm

Frequency in GHz

Preview Result 1-PK+ FCC Part 27 Band 85 0 Final Result PK+

The peak above the limit is the carrier frequency.
The highest peak next to the carrier is the Downlink frequency.
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High Channel:

Full Spectrum

T FEC Part 27-Band 85

40+

Levelin dBm

Frequency in GHz

FCC Part 27 Band 85 ¢ Final Result PK+

Preview Result 1-PK+

The peak above the limit is the carrier frequency.
The highest peak next to the carrier is the Downlink frequency.
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Spurious Emissions at Antenna Terminals at Block Edges
Limits

1. LTE Cat-M1 Band 8. FCC §27.1509 (a).
FCC §27.1509 (a):

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

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

2. LTE Cat-M1 Band 13.
FCC 827.53 (¢):

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

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

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

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

4.7.2 Additional unwanted emissions limits:

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

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

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

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

3. LTE Cat-M1 Band 66.
FCC 8§27.53 (h). RSS-139. Clause 6.6:

According to specification. for operations in the 1695-1710 MHz. 1710-1755 MHz. 1755-1780 MHz. 1915-
1920 MHz. 1995-2000 MHz. 2000-2020 MHz. 2110-2155 MHz. 2155-2180 MHz. and 2180-2200 bands. the
power of any emission outside a licensee's frequency block shall be attenuated below the transmitter power
(P) in watts by at least 43 + 10 log1l0 (P) dB.Compliance with this provision is based on the use of
measurement instrumentation employing a resolution bandwidth of 1 megahertz or greater.
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4. LTE Cat-M1 Band 85.

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.

RSS-130. Clause 4.7.1:

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

At Po transmitting power. the specified minimum attenuation becomes 43+10 log (Po). and the level in dBm relative
to Po becomes:
Po (dBm) —[43 + 10 log (Po in mW) - 30] = -13 dBm

Method

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

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

Test Setup

Spectrum
Analyser

Prower 1
EUT — Memamr—{
cayicier

Signalling
Unit

e
suoply
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Results

LTE Cat-M1 Band 4:

D DEKRA

Preliminary measurements determined QPSK. BW=1.4 MHz as the worst-case modulation in terms of band edge
results. The next results are for this worst-case configuration.

Low Block Edge. Narrowband= 0.

Note: Low Block Edge for LTE Cat-M1 Band 4 is the same as for LTE Cat-M1 Band 66.

High Block Edge. Narrowband= Max.

RB=1. RB=1. RB=1. RB=1. RB=1. RB=1.
LTE Cat-M1 Band 4. | Offset=Max. | Offset=Max. | Offset=Max. | Offset=Max. | Offset=Max. | Offset=Max.
QPSK: BW =14 BW =3 BW =5 BW =10 BW =15 BW =20
MHz MHz MHz MHz MHz MHz
Maximum measured
level at High Block 119.15 -33.57 -29.99 -43.16 45.4 -46.63
Edge at antenna port
(dBm)
RB=ALL. RB=AIl. RB = All. RB = All. RB = All. RB = All.
LTE Cat-M1 Band 4. Offset=0. Offset=0. Offset = 0. Offset = 0. Offset = 0. Offset = 0.
QPSK: BW =14 BW =3 BW =5 BW =10 BW =15 BW =20
MHz MHz MHz MHz MHz MHz
Maximum measured
el et bgh Slue -28.22 -34.32 -29.28 -33.41 -31.06 -42
Edge at antenna port
(dBm)
Measurement uncertainty: <+2.76 dB
Verdict
PASS
2024-04-04

Report No: 77535RRF.003A1

Page 73 of 272



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia

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

C.ILF. A29507456

LTE Cat-M1 Band 8:

D DEKRA

Preliminary measurements determined QPSK. BW=1.4 MHz as the worst-case modulation in terms of band edge
results. The next results are for this worst-case configuration.

Low Block Edge. Narrowband= 0.

High Block Edge. Narrowband= Max.

RB=1. RB=1.
LTE Cat-M1 Band 8. QPSK: Offset=0. Offset=0.
BW=14MHz | BW=3MHz
Maximum measured level at Low
Block Edge at antenna port (dBm) "23.22 -29.62
RB = All. RB = All.
LTE Cat-M1 Band 8. QPSK: Offset = 0. Offset = 0.
BW=14MHz | BW =3 MHz
Maximum measured level at Low
Block Edge at antenna port (dBm) -29.25 2991
RB=1. RB=1.
LTE Cat-M1 Band 8. QPSK: Offset=Max. Offset=Max.
BW=14MHz | BW =3 MHz
Maximum measured level at High
Block Edge at antenna port (dBm) -23.54 -33.26
RB = All. RB = All.
LTE Cat-M1 Band 8. QPSK: Offset = 0. Offset = 0.
BW=14MHz | BW =3 MHz
Maximum measured level at High -26.99 -30.44

Block Edge at antenna port (dBm)

Verdict

PASS
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LTE Cat-M1 Band 12:

Preliminary measurements determined QPSK. BW=5 MHz as the worst-case modulation in terms of band edge
results. The next results are for this worst-case configuration.

Low Block Edge. Narrowband= 0.

RB=1. RB=1. RB=1. RB=1.
LTE Cat-M1 Band 12. QPSK: Offset = 0. Offset = 0. Offset = 0. Offset = 0.
BW =1.4 MHz BW =3 MHz BW =5 MHz BW =10 MHz
Maximum measured level at Low
Block Edge at antenna port (dBm) 42 -41.64 -41.69 ~42.26
RB = All. RB = All. RB = All. RB = All.
LTE Cat-M1 Band 12. QPSK: Offset = 0. Offset = 0. Offset = 0. Offset = 0.

BW =1.4 MHz BW = 3 MHz BW =5 MHz BW =10 MHz

Maximum measured level at Low

Block Edge at antenna port (dBm) -46.16 “47.78 -43.52 -45.52
High Block Edge. Narrowband= Max.
LTE Cat-M1 Band 12. QPSK: RB=1. RB=1. RB=1. RB=1.

Offset=Max. Offset=Max. Offset=Max. Offset=Max.
BW =1.4 MHz BW =3 MHz BW =5 MHz BW =10 MHz

Maximum measured level at High

Block Edge at antenna port (dBm) -19.26 -32.33 -26.56 -37.19
LTE Cat-M1 Band 12. QPSK: RB = All. RB = All. RB = All. RB = All.
Offset = 0. Offset = 0. Offset = 0. Offset = 0.

BW =1.4 MHz BW =3 MHz BW =5 MHz BW =10 MHz

Maximum measured level at High

Block Edge at antenna port (dBm) -24.04 -25.65 -21.08 -26.56

Measurement uncertainty: <+2.76 dB

Verdict

PASS

Report No: 77535RRF.003A1 Page 75 of 272 2024-04-04



DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia

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

D DEKRA

LTE Cat-M1 Band 13:

Preliminary measurements determined QPSK. BW=5 MHz as the worst-case modulation in terms of band edge
results. The next results are for this worst-case configuration.

Low Block Edge. Narrowband= 0.

RB=1. RB=1.
LTE Cat-M1 Band 13. QPSK: Offset = 0. Offset = 0.
BW =5 MHz BW =10 MHz
Maximum measured level at Low
Block Edge at antenna port (dBm) -29.65 -36.66
RB = All. RB = All.
LTE Cat-M1 Band 13. QPSK: Offset = 0. Offset = 0.
BW =5 MHz BW =10 MHz
Maximum measured level at Low
Block Edge at antenna port (dBm) -20.66 "25.73
High Block Edge. Narrowband= Max.
LTE Cat-M1 Band 13. QPSK: RB=1. RB=1.
Offset=Max. Offset=Max.
BW =5 MHz BW =10 MHz
Maximum measured level at High -28.93 -36.4
Block Edge at antenna port (dBm) ' '
LTE Cat-M1 Band 13. QPSK: RB = All. RB = All.
Offset = 0. Offset = 0.
BW =5 MHz BW = 10 MHz
Maximum measured level at High
Block Edge at antenna port (dBm) -20.65 -26.88

Verdict

PASS
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LTE Cat-M1 Band 66:

D DEKRA

Preliminary measurements determined QPSK. BW=1.4 MHz as the worst-case modulation in terms of band edge
results. The next results are for this worst-case configuration.

Low Block Edge. Narrowband= 0.

RB=1. RB=1. RB=1. RB=1. RB=1. RB=1.
. Offset = 0. | Offset =0. | Offset=0. | Offset =0. | Offset=0. | Offset =0.
LTE Cat-M1 Band 66. QPSK: BW=14 | BW=3 BW=5 | BW=10 | BW=15 | BW=20
MHz MHz MHz MHz MHz MHz
Maximum measured level at Low -17.56 -31.09 -29.01 -42.45 -44.91 -45.14
Block Edge at antenna port (dBm)
RB = 6. RB = 6. RB = 6. RB = 6. RB = 6. RB = 6.
. Offset = 0. | Offset = 0. | Offset=0. | Offset=0. | Offset =0. | Offset = 0.
LTE Cat-M1 Band 66. QPSK: BW=14 | BW=3 BW=5 | BW=10 | BW=15 | BW=20
MHz MHz MHz MHz MHz MHz
Maximum measured level at Low -27.38 -32.28 -26.43 -30.67 -31.18 -41.4
Block Edge at antenna port (dBm)
High Block Edge. Narrowband= Max.
RB=1. RB=1. RB=1. RB=1. RB=1. RB=1.
LTE Cat-M1 Band 66. Offset=Max. | Offset=Max. | Offset=Max. | Offset=Max. | Offset=Max. | Offset=Max.
QPSK: BW=1.4 BW =3 BW =5 BW =10 BW =15 BW =20
MHz MHz MHz MHz MHz MHz
Maximum measured level
at High Block Edge at -18.55 -32.19 -29.21 -41.97 -44.28 -44.43
antenna port (dBm)
RB = 6. RB = 6. RB =6. RB = 6. RB = 6. RB = 6.
LTE Cat-M1 Band 66. Offset =0. Offset =0. Offset =0. Offset =0. Offset =0. Offset =0.
QPSK: BW =14 BW =3 BW =5 BW =10 BW =15 BW =20
MHz MHz MHz MHz MHz MHz
Maximum measured level
at High Block Edge at -26.11 -33.48 -29.1 -33.18 -29.52 -40.33
antenna port (dBm)
Measurement uncertainty: <+2.76 dB
Verdict
PASS
Report No: 77535RRF.003A1 Page 77 of 272 2024-04-04




DEKRA Testing and Certification, S.A.U.

Parque Tecnoldgico de Andalucia

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

LTE Cat-M1 Band 85:

D DEKRA

Preliminary measurements determined QPSK. BW=5 MHz as the worst-case modulation in terms of band edge

results. The next results are for this worst-case configuration.

Low Block Edge. Narrowband=0.

Block Edge at antenna port (dBm)

RB=1. RB=1.
LTE Cat-M1 Band 85. QPSK: Offset = 0. Offset = 0.
BW =5 MHz BW =10 MHz
Maximum measured level at Low
Block Edge at antenna port (dBm) 2774 -37.56
RB = 6. RB = 6.
LTE Cat-M1 Band 85. QPSK: Offset = 0. Offset = 0.
BW =5 MHz BW =10 MHz
Maximum measured level at Low -20.64 2708

High Block Edge. Narrowband=Max.

Note: High Block Edge for LTE Cat-M1 Band 85 is the same as for LTE Cat-M1 Band 12 for BW 5 MHz and 10 MHz.

Measurement uncertainty: <+2.76 dB

Verdict

PASS
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LTE Cat-M1 Band 4:

LTE Cat-M1 Band 4. BW=1.4 MHz. QPSK. RB=1. Offset=Max. Narrowband=Max. High Block Edge:

Spectrum ué]

RefLevel 30,00 dém  Offset 39,02 dB & RBW 30 kHz
Att 10de @ SWT 35 @ VBW 100kHz Mode Sweep
SGL Count 2/2

@ 1Rm AvgPwr

M1[1] -10.15 dBm)|

1.75501200 GHz|
m2[1] 14.56 dBm
20 den 1.75496400 GHz|

‘/'
-10 dem \\

P

D1 -13,000 dBnr

~ g
— " A
il ‘\,*

=30 d&m

e

-40 dem- —

A~
[V e

-50 dem

-60 dem

F1

GF 1.755 GHz 250 pts Span 2.0 MHz
Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 1 1.755012 GHz -19.15 dbm
M2 1 1,754964 GHz -14.56 dBm

)i ] Ready  ENANNRRAN WO

The equipment transmits at the maximum output power

LTE Cat-M1 Band 4. BW=1.4 MHz. QPSK. RB=All. Offset=0. Narrowband=Max. High Block Edge:

Spectrum ué]
RefLevel 30,00 dém  Offset 39,02 dB & RBW 30 kHz
Att 10de @ SWT 35 @ VBW 100kHz  Mode Sweep
SGL Count 2/2
@ 1Rm AvgPwr
m1[1] -28.22 dBm)|
1.75502000 GHz|
m2[1] 13.29 dBm)|
20 dBr 1.75490000 GH2|
10 dBr
SN TV M A TS Y T T e
v \
\
-10 dem —
D1 -13,000 dBnr \’"\
\
\
-20 dem ——
Y
11
\,
-30 dem -
R
Rl VARV Ve N
i W
R N
-40 dem : 7
]
-50 dBm
-60 dBm
F1
GF 1.755 GHz 250 pts Span 2.0 MHz
Marker
Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 1 1.75502 GHz -28.22 dbm
M2 1 1.7549 GHz -13.29 dbm
- e —]
)i ] Ready  WHMNNNRNN WO

The equipment transmits at the maximum output power
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LTE Cat-M1 Band 8:

LTE Cat-M1 Band 8.

BW=1.4 MHz. QPSK. RB=1. Offset=0. Narrowband=0. Low Block Edge:

D DEKRA

Spectrum I ?
Ref Level 20.00 dBm Offset 38.55 dg Mode Sweep
SGL Count 2/2
@1 AvgPwr
m1[1] -23.22 dBm)|
897.39550 MHz|
m2[1] -13.37 dBm)
897.54360 MHZ|
20d
\\/—\/v\/v\
10 d / \
0 dBm / \
-10d -
M2
DS IE R 7 \A’\VNA V\M
-20dl T /
30 d /X
/ W
-40 dl
-50 df
-60 dBm
F1
Start 896.5 MHz 250 pts Stop 898.5 MHz
Spurious Emissions
Range Low Range Up | RBW Frequency Power Abs ALimit
896.500 MHz 897.400 MHz 100.000 kHz 897.39554 MHz | -23.22 dem -200.00 de
| §97.400 MHz 898,500 MHz 270‘000 kHz 897.69899 MHz | ]:5.19 d?m -200,00 dB ‘
The equipment transmits at the maximum output power
LTE Cat-M1 Band 8. BW=1.4 MHz. QPSK. RB=All. Offset=0. Narrowband=0. Low Block Edge:
Spectrum | :Z:
Ref Level 30.00 dBm Offset 38.55 d& Mode Sweep
SGL Count 2/2
@1 AvgPwr
m1[1] -28.25 dBm)|
897.39550 MHz
m2[1] -13.65 dBm)
897.62360 MHZ|
20 di
10d
//\w\,v/\/y/wx\/\/\/\/ A~ ) rNNAA
0 dsi
-10dl /
D1 -13.000 dBm V\@/
-20 dB
M1 /
30 dl — L
| \/\/\/
/_—\_‘_—_-__—H
-40 dBm
-50dB
-60 di
F1
Start 896.5 MHz 250 pts Stop 898.5 MHz
Spurious Emissions |
Range Low | Range Up | RBW Frequency Power Abs ALimit
896.500 MHz | 897.400 MHz 100.000 kHz 897.39554 MHz | -28.25 dBm | -200.00 de
| 897,400 MHz 898,500 MHz 20,000 kHz 898.40772 MHz | 5,28 dBm -200,00 dB |
The equipment transmits at the maximum output power
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