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- HIGH CHANNEL:

MultiView Receiver n Spectrum n -
Ref Level 0.00 dBm Offset 2.15 dB ® RBW 1 MHz

® Att 0dB ® SWT 60 ms ® VBW 3MHz Mode Sweep Frequency 515.0000000 MHz
Input 2DC  PS Off  Notch Off

TOF Inputl "ANTENA_6496_PIRE_3M","CABLE_9613_9M","CABLE_9184_2M","CABLE_9123_3M","6100_CABLE_1m","AMPLIFICADOR_3783","FILTER_8145_HPF_3GHZ" TDF Input2 "Antenna_6143_PRA","ATT_3DB_ ...

1 Frequency Sweep 1Pk

-10d

—20d

-30d

_WM

o

a0

o0 d

30.0 MHz 30000 pts 7.0 MHz/ 1.0 GHz
Measuring... [ININRNENE e "m

21:40:26 18.05.2023

The peak above the limit is the carrier frequency.

FREQUENCY RANGE 1 - 8 GHz (worst-case):

- LOW CHANNEL:

MultiView Receiver u Spectrum n -
Ref Level -10.00 dBm = RBW 1 MHz

& Att 10dB = SWT 32 ms ® VBW 3 MHz Mode Sweep Frequency 4.5000000 GHz
Input 1ACZ PS Off  Notch Off

TOF Inputl "6100_CABLE im""AMPLIFICADOR_3783","CABLE 9613 9M" "CABLE 2123 3M'"CABLE 9184 2M" "ANTENA 64396 PIRE 3M'"FILTER 4354 HPF 1GH=z"
1 Frequency Sweep

=20 dl

-30d

-70d

-80 dBm

-90 dB

-100 d

1.0 GHz 32000 pts 700.0 MHz/

Meosuring... NNNNNN ., “ue  [JRSIESE

8.0 GHz

02:46:07 19.05.2023
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- MIDDLE CHANNEL:

MultiView Receiver n Spectrum n
Ref Level -10.00 dBm = RBW 1MHz
& Att 10dB ® SWT 32 ms @ VBW 3 MHz Mode Sweep
Input 1AC PS Off  Notch Off

Frequency 4.5000000 GHz

TOF Inputl "6100_CABLE_1m""AMPLIFICADOR_3733","CABLE_9613_9M" "CABLE_9123_3M'","CABLE_9184 2M" "ANTENA 6496 _PIRE_3M","FILTER_4954 HPF_1GHz"
1 Frequency Sweep

-20d

-30 dBm

=70 dl

-80 d

-90 d

-100d

1.0 GHz

32000 pts 700.0 MHz/

8.0 GHz

i = 19.05.2023
Measuring...
03:01:20 19.05.2023

- HIGH CHANNEL:

MultiView Receiver Spectrum n -
Ref Level -10.00 dBm = RBW 1 MHz

® Att 10dE ® SWT 32 ms ® VBW 3 MHz Mode Sweep Frequency 4.5000000 GHz
Input 1ACZ PS Off  Notch Off

TDF [nputl "6100 CABLE 1m" "AMPLIFICADOR 3783","CABLE 9613 89M' 'CABLE 9123 3M","CABLE 9184 2M' “"ANTENA 6496 PIRE_3M'"FILTER 43954 HPF_1GHZz"

lency Sweep
-20 d
-30 d

=70 dl

-80 dl

-90 dl

-100d

1.0 GHz 32000 pts 700.0 MHz/ 8.0 GHz
Measuring...

= 19.05.2023
EE ot
02:54:01 19.05.2023
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LTE Cat-M1 Band 85:

A preliminary scan determined the 16QAM modulation, BW=10 MHz, RB=1, Offset=2, Narrow Band=0 as the worst
case. The next results are for this worst-case configuration.

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

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

Frequency range 1 - 8 GHz:

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

- MIDDLE CHANNEL.:
Frequency range 30 MHz - 1 GHz:

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

Frequency range 1 - 8 GHz:

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

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

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

Frequency range 1 - 8 GHz:

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

<+5.35forf<1 GHz

Measurement uncertainty (dB) < %432 for f2 1 GHz up to 8 GHz

Verdict

Pass
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LTE Cat-M1 Band 85:

FREQUENCY RANGE 30 MHz - 1 GHz:

- LOW CHANNEL:

MultiView Receiver Spectrum n -
Ref Level 0.00 dBm Offset 2.15 dB ® RBW 1 MHz

@ Att 0dB ® SWT 60 ms ® VBW 3 MHz Mode Sweep Frequency 515.0000000 MHz
Input 2DC PSS Off  Notch Off

TDF Input2 "Antenna_6143_PRA" "ATT_3DB_6021","CABLE_6707_8M" "CABLE_9122_3M""CABLE_9213_2M"

1 Frequency Sweep

~10d

—20d

-30d

-70d

-80 dBm

-90d

30.0 MHz 30000 pts 97.0 MHz/ 1.0 GHz

- 19.05.2023
Measuring...  [IHENNERNR LI 00:57:35 - -

The peak above the limit is the LTE Cat-M1 Band 85 carrier frequency.

- HIGH CHANNEL:

;
>

MultiView Receiver Spectrum n -

Ref Level 0.00 dBm Offset 2.15 dB® RBW 1 MHz

® Att 0dB ® SWT 60 ms ® VBW 3MHz Mode Sweep Frequency 515.0000000 MHz
Input 2DC PSS Off  Notch Off
TDF Input2 "Antenna_6143_PRA" "ATT_3DB_6021","CABLE_6707_8M" "CABLE_9122_3M","CABLE_9213_2M"

1 Frequency Sweep 1Pk View

-10d

-20 dBm

-70d

-80 dB

-g0d

30.0 MHz 30000 pts 97.0 MHz/ 1.0 GHz

- 19.05.2023
Measuring... HENNNNENR S5 o001 - -

00:50:01 19.05.2023

The peak above the limit is the LTE Cat-M1 Band 85 carrier frequency.
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FREQUENCY RANGE 1 GHz - 8 GHz

- LOW CHANNEL:

Ref Level -10.00 dBm = RBW 1 MHz
® Att 10dB ® SWT 32 ms ® VBW 3WMHz Mode Sweep Frequency 4.5000000 GHz
Input 1AC PS Off  Notch Off

TOF Inputl "6100_CABLE_1m""AMPLIFICADOR_3733","CABLE_9613_9M" "CABLE_9123_3M'","CABLE_9184 2M" "ANTENA 6496 _PIRE_3M","FILTER_4954 HPF_1GHz"
1 Frequency Sweep

MultiView Receiver n Spectrum n -

-20d

-30 dBm

=70 dl

-80 dl

-90 dl

-100d

1.0 GHz 32000 pts 700.0 MHz/ 8.0 GHz
Measuring...

= 19052023
FE oz

02:40:04 19.05.2023

- HIGH CHANNEL:

MultiView Receiver Spectrum n -
Ref Level -10.00 dBm ® RBW 1 MHz

® Att 10dE ® SWT 32 ms ® VBW 3 MHz Mode Sweep Frequency 4.5000000 GHz
Input 1ACZ PS Off  Notch Off

TDF [nputl "6100_CABLE 1m","AMPLIFICADOR_3783","CABLE 9613 9M'"CABLE 9123 3M',"CABLE_9184_2M'" "ANTENA_6496_PIRE_3M'","FILTER_4954_HPF_1GHz"

-20d

-30 d

=70 dl

-80 d

-90 d

-100d

1.0 GHz

32000 pts 700.0 MHz/

8.0 GHz
Measuring...

= 19.05.2023
FE oz

02:29:14 19.05.2023
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Appendix B: Test results for FCC 27 / RSS-130,

RSS-139: LTE Cat NB1 Bands 4, 8, 12, 13, 66,
71,85
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D DEKRA

TEST CONDITIONS

(*): Data provided by the Applicant.

POWER SUPPLY (*):
Vnormal: 5 Vdc.
Vmin 3 Vdc
Vmax 5.5Vdc
Type of Power Supply: Internal DC.

ANTENNA (*):
Low Bands | Gain (dBi) Type
LTE 8 +2.70 SMD
LTE 12 +1.56 SMD
LTE 13 +1.56 SMD
LTE 17 +1.56 SMD
LTE 71 +1.56 SMD
LTE 85 +1.56 SMD
High Bands | Gain (dBi) Type
LTE 4 +3.0 SMD
LTE 66 +3.0 SMD

TEST FREQUENCIES:

LTE Cat NB1 Band 4. Pi/2-BPSK, Pi/4-QPSK, QPSK modulations:

Channel. Number (Frequency, MHz)

Low Middle High
19952 20300 20398
(1710.2)* (1745) (1754.8)*

*The outermost channel which is in
compliance with Block edge testing.

NOTE: LTE Cat NB1 Band 4 is completely included in LTE Cat NB1 Band 66, so the channels of LTE Cat NB1 Band
66 were tested to give conformity to the assigned block.

LTE Cat NB1 Band 8. Pi/2-BPSK, Pi/4-QPSK, QPSK modulations:

Channel (Frequency, MHz)

Low Middle High
21628 21640 21652
(897.80)* (899) (900.20)*

*The outermost channel which is in
compliance with Block edge testing.
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LTE Cat NB1 Band 12. Pi/2-BPSK, Pi/4-QPSK, QPSK modulations:

Channel. Number (Frequency, MHz)

D DEKRA

Low Middle High
23012 23090 23179
(699.20) (707) (715.8)*

*The outermost channel which is in
compliance with Block edge testing.

NOTE: LTE Cat NB1 Band 12 is completely included in LTE Cat NB1 Band 85, so the channels of LTE Cat NB1
Band 85 were tested to give conformity to the assigned block.

LTE Cat NB1 Band 13. Pi/2-BPSK, Pi/4-QPSK, QPSK modulations:

Channel (Frequency, MHz)

Low Middle High
23182 23230 23278
(777.20)* (782) (786.80)*

*The outermost channel which is in
compliance with Block edge testing.

LTE Cat NB1 Band 17. Pi/2-BPSK, Pi/4-QPSK, QPSK modulations:

Channel. Number (Frequency, MHz)

Low Middle High
23732 23790 23848
(704.20)* (710) (715.80)*

*The outermost channel which is in
compliance with Block edge testing.

NOTE: LTE Cat NB1 Band 17 is completely included in LTE Cat NB1 Band 85, so the channels of LTE Cat NB1
Band 85 were tested to give conformity to the assigned block.

LTE Cat NB1 Band 66. Pi/2-BPSK, Pi/4-QPSK, QPSK modulations:

Channel (Frequency, MHz)

Low Middle High
131974 132322 132670
(1710.2) (1745) (1779.8)

*The outermost channel which is in
compliance with Block edge testing.
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LTE Cat NB1 Band 71. Pi/2-BPSK, Pi/4-QPSK, QPSK modulations:

LTE Cat NB1 Band 85. Pi/2-BPSK, Pi/4-QPSK, QPSK modulations:

Report No: 75755RRF.004A1

Channel (Frequency, MHz)

Low Middle High
133124 133297 133470
(663.2)* (680.5) (697.8)*

*The outermost channel which is in
compliance with Block edge testing.

Channel (Frequency, MHz)

Low Middle High
134004 134092 134181
(698.2)* (707) (715.8)*

*The outermost channel which is in
compliance with Block edge testing.
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RF Output Power

Limits

1. LTE Cat NB1 Band 8. FCC §27.1507 (a) & (d).
FCC §27.1507 (a) & (d):

(a) Maximum ERP. The power limits specified in this section are applicable to operations in areas more than
110 km (68.4 miles) from the U.S./Mexico border and 140 km (87 miles) from the U.S./Canada border.

(3) Mobile, control and auxiliary test stations. Mobile, control and auxiliary test stations must not
exceed 10 watts ERP.

(4) Portable stations. Portable stations must not exceed 3 watts ERP.

(d) PAR limit. The peak-to-average ratio (PAR) of the transmission must not exceed 13 dB.

2. LTE Cat NB1 Band 13. FCC §27.50 (b) (10) / RSS-130 Clause 4.6.

FCC §27.50 (b) (10):
Portable stations (hand-held devices) transmitting in the 746-757 MHz, 776-788 MHz, and 805-806 MHz
bands are limited to 3 watts ERP.

RSS-130 Clause 4.6:

46.1 General

The transmitter output power shall be measured in terms of average power. In addition, the peak-to-average
power ratio (PAPR) of the transmitter shall not exceed 13 dB for more than 0.1% of the time and shall use a
signal corresponding to the High PAPR during periods of continuous transmission.

4.6.3 Frequency bands 698-756 MHz and 777-787 MHz

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

3. LTE Cat NB1 Band 66. FCC §27.50 (d) / RSS-139 Clause 6.5.
FCC §27.50 (d):

(4) Fixed, mobile, and portable (hand-held) stations operating in the 1710-1755 MHz band and mobile and
portable stations operating in the 1695-1710 MHz and 1755-1780 MHz bands are limited to 1 watt EIRP.
Fixed stations operating in the 1710-1755 MHz band are limited to a maximum antenna height of 10 meters
above ground. Mobile and portable stations operating in these bands must employ a means for limiting power
to the minimum necessary for successful communications.

(5) In measuring transmissions in this band using an average power technique, the peak-to-average ratio
(PAR) of the transmission may not exceed 13 dB.

RSS-139 Clause 6.5:
The equivalent isotropically radiated power (e.i.r.p.) for mobile and portable transmitters shall not exceed one
watt. The e.i.r.p. for fixed and base stations in the band 1710-1780 MHz shall not exceed one watt.

In addition, the peak to average power ratio (PAPR) of the equipment shall not exceed 13 dB for more than
0.1% of the time, using a signal that corresponds to the High PAPR during periods of continuous
transmission.
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4. LTE Cat NB1 Band 71 & LTE Cat NB1 Band 85. FCC §27.50 (c) (10) / RSS-130 Clause 4.6.

FCC §27.50 (c) (10):

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

RSS-130 Clause 4.6:

46.1 General

The transmitter output power shall be measured in terms of average power. In addition, the peak-to-average
power ratio (PAPR) of the transmitter shall not exceed 13 dB for more than 0.1% of the time and shall use a
signal corresponding to the High PAPR during periods of continuous transmission.

4.6.3 Frequency bands 698-756 MHz and 777-787 MHz

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

Method

The conducted RF output power measurements were made at the RF output terminals of the EUT using the power
meter of the Universal Radio Communication tester CMW500, selecting maximum transmission power of the EUT
and different modes of modulation.

The peak-to-average power ratio (PAPR) is measured using an attenuator, power splitter and spectrum analyser with
a Complementary Cumulative Distribution Function implemented.

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

The maximum effective radiated power e.r.p. is calculated from the maximum equivalent isotropically radiated power
(e.i.r.p.) by subtracting 2.15 dB:
E.RP.=E.LR.P.-2.15dB
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Test Setup

3. CONDUCTED AVERAGE POWER:

EUT

Signalling unit
with Power meter

4. PEAK-TO-AVERAGE POWER RATIO (PAPR) and Conducted Average power:

Spectrum)
— Analyser

EUT ——— Atenuator | :
‘
suoply

L Unit

Signalling,

D DEKRA
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Results

1. CONDUCTED AVERAGE POWER

LTE Cat NB1 Band 8:

D DEKRA

Worst-case of RF Power is Low Channel, Pi/2-BPSK, BW=15 kHz, Tone Number=1, Tone Offset=0, MSC/TBS=0.

Tone Offset AVERAGE
CHANNEL | TREQUENCY [ yopyiaTiON | BW | Tone (Start |MCS/TBS| POWER
(MHz) Number s .
ubCarrier) (dBm)
3.75 1 0 0 22.81
. kHz 1 47 0 22.80
Pil2-BPSK =5 1 0 0 23.55
kHz 1 11 0 23.45
3.75 1 0 3 22.83
. kHz 1 47 3 22.81
2';%‘2’8 897.8 MHz | F/4-QPSK =7 1 0 3 23.45
kHz 1 11 3 23.45
3 0 5 23.23
5 3 9 5 2327
QPSK o 6 0 5 2222
6 6 5 2257
12 0 5 2132
3.75 1 0 0 23.01
. kHz 1 47 0 22.86
Pil2-BPSK 5 1 0 0 22.91
kHz 1 11 0 22.95
3.75 1 0 3 22.96
. . kHz 1 47 3 22.90
2';'%3’5“2 900.2 MHz | F/4-QPSK = 1 0 3 23.47
kHz 1 11 3 23.45
3 0 5 23.22
5 3 9 5 23.26
QPSK o 6 0 5 2214
6 6 5 2246
12 0 5 2142
RAD.
MAX COND. | \NTENNA | RAD. POWER
POWER | ,JOWER | GaiN (dBi) | ,FOWER | AvG ERP
AVG (dBm) AVG (dBm) | ' BES
LOW 2355 +2.70 26.25 2410
MIDDLE
HIGH 2347 +2.70 2617 24.02
MAX: 23.55 26.25
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LTE Cat NB1 Band 13:

D DEKRA

Worst-case of RF Power is Low Channel, Pi/2-BPSK, BW=15 kHz, Tone Number=1, Tone Offset=0, MSC/TBS=0.

Tone Offset AVERAGE
CHANNEL | TREQUENCY [ yonuiaTiON | BW | Tone (Start |MCS/TBS| POWER
(MHz) Number s .
ubCarrier) (dBm)
3.75 1 0 0 23.08
. kHz 1 47 0 23.09
Pi/2-BPSK 5 1 0 0 23.16
kHz 1 11 0 23.00
3.75 1 0 3 2311
. kHz 1 47 3 23.05
z'éj‘gz 7772MHz | F/4-QPSK g 1 0 3 22.95
kHz 1 11 3 22.96
3 0 5 2259
5 3 9 5 22.65
QPSK " 6 0 5 21.88
6 6 5 21.90
12 0 5 20.83
3.75 1 0 0 22.96
. kHz 1 47 0 23.02
Pil2-BPSK =5 1 0 0 22.95
kHz 1 11 0 22.95
3.75 1 0 3 23.01
. . kHz 1 47 3 23.00
';"3'%%'8 782 MHz | F/4-QPSK o 1 0 3 22.85
kHz 1 11 3 22.82
3 0 5 2258
5 3 9 5 22.56
QPSK o 6 0 5 21.86
6 6 5 21.80
12 0 5 20.75
3.75 1 0 0 22.99
. kHz 1 47 0 22.99
Pil2-BPSK =5 1 0 0 22.95
kHz 1 11 0 22.90
3.75 1 0 3 22.98
. . kHz 1 47 3 22.92
2';"?7“7 786.8 MHz | F/4-QPSK = 1 0 3 22.83
kHz 1 11 3 22.80
3 0 5 2255
5 3 9 5 22.50
QPSK o 6 0 5 21.83
6 6 5 2175
12 0 5 20.79
RAD.
MAX COND. | A\NTENNA | RAD. POWER
power | ,POWER | AN (aBi) | ,FOWER | AvG ERP
AVG (dBm) AVG (dBm) | A5 ES
LOW 2316 +1.56 2472 2257
MIDDLE |  23.02 +1.56 2458 2243
HIGH 22.99 +1.56 2455 22.40
MAX: 23.16 24.72
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LTE Cat NB1 Band 66:

Worst-case of RF Power is Low Channel, Pi/2-BPSK, BW=3.75 kHz, Tone Number=1, Tone Offset=0, MSC/TBS=0.

Tone
AVERAGE
cHANNEL | FREQUENCY ! wnhyiaTioN|  BW Tone Offset | MSC/ | " poweR
(MHz) Number (Start TBS (dBm)
SubCarrier)
3.75 1 0 0 23.00
oupmpsk  |KHZ 1 47 0 2278
. 1 0 0 22.92
1 11 0 22.79
3.75 1 0 3 22.88
. kHz 1 47 3 22.91
13';10&4 17102 MHz | F/4-QPSK . 1 0 3 22.95
1 11 3 22.94
3 0 5 2259
3 9 5 2264
QPSK 15 kHz 6 0 5 21.92
6 6 5 21.81
12 0 5 20.80
3.75 1 0 0 22.87
oupmpsk  |_KHZ 1 47 0 2281
. 1 0 0 22.80
1 11 0 2281
3.75 1 0 3 22.85
Middle Pi/4-QPSK | —<HZ ! a7 > 22.75
e | 1745 Mz . 1 0 3 22.79
1 11 3 22.72
3 0 5 2255
3 9 5 2259
QPSK 15 kHz 6 0 5 21.74
6 6 5 21.67
12 0 5 20.75
3.75 1 0 0 22,67
oupmpsk  |KHZ 1 47 0 22.66
5 Kt 1 0 0 2258
1 11 0 22,63
3.75 1 0 3 2264
. . kHz 1 47 3 2258
13"'2'%29 17798 MHz | /4-QPSK . 1 0 3 22.56
1 11 3 2253
3 0 5 2235
3 9 5 2237
QPSK 15 kHz 6 0 5 21.60
6 6 5 2157
12 0 5 20.53
RAD.
MAX COND. | \NTENNA | RAD. POWER
POWER | ,LOWER | GaN (dBi) | ,FOVER | AvG ERP
AVG (dBm) AVG (dBm) | A5 ES
LOW 23.00 +3.00 26.00 23.85
MIDDLE | 22.87 +3.00 2587 23.72
HIGH 2267 +3.00 2567 23.52
MAX: 23.00 26
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LTE Cat NB1 Band 71:

Worst-case of RF Power is High Channel, Pi/2-BPSK, BW=15 kHz, Tone Number=1, Tone Offset=11, MSC/TBS=0.

Tone
AVERAGE
cHANNEL | FREQUENCY ! wnhyiaTioN|  BW Tone Offset | MSC/ | " poweR
(MHz) Number (Start TBS (dBm)
SubCarrier)
3.75 1 0 0 23.08
oupmpsk  |KHZ 1 47 0 23.07
. 1 0 0 23.14
1 11 0 23.00
3.75 1 0 3 23.11
. kHz 1 47 3 23.08
1;;;"; , | 663.2MHz Pi/4-QPSK . 1 0 3 23.06
1 11 3 22.90
3 0 5 22 51
3 9 5 2253
QPSK 15 kHz 6 0 5 21.81
6 6 5 21.73
12 0 5 20.80
3.75 1 0 0 23.07
oupmpsk  |_KHZ 1 47 0 23.09
. 1 0 0 23.01
1 11 0 23.03
3.75 1 0 3 23.10
Middle Pi/4-QPSK | —<HZ ! a7 > 23.05
| 680.5MHz . 1 0 3 22.89
1 11 3 22.84
3 0 5 2253
3 9 5 2253
QPSK 15 kHz 6 0 5 21.71
6 6 5 21.69
12 0 5 20.73
3.75 1 0 0 23.24
oupmpsk  |KHZ 1 47 0 23.22
5 Kt 1 0 0 23.23
1 11 0 23.30
3.75 1 0 3 23.30
High oiaapsk |LKHZ 1 47 3 23.13
| e97.8MHz 5 Kt 1 0 3 23.09
1 11 3 23.03
3 0 5 2261
3 9 5 22,63
QPSK 15 kHz 6 0 5 21.79
6 6 5 21.80
12 0 5 20.81
RAD.
MAX COND. | \NTENNA | RAD. POWER
POWER | ,LOWER | GaN (dBi) | ,FOVER | AvG ERP
AVG (dBm) AVG (dBm) | A5 ES
LOW 2314 +1.56 2470 2255
MIDDLE | 23.10 +1.56 24.66 2251
HIGH 23.30 +1.56 24.86 22.71
MAX: 23.30 24.86
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LTE Cat NB1 Band 85:

Worst-case of RF Power is High Channel, Pi/2-BPSK, BW=3.75 kHz, Tone Number=1, Tone Offset=47, MSC/TBS=0.

Tone
AVERAGE
cHANNEL | FREQUENCY ! wnhyiaTioN|  BW Tone Offset | MSC/ | " poweR
(MHz) Number (Start TBS (dBm)
SubCarrier)
3.75 1 0 0 2317
oupmpsk  |KHZ 1 47 0 22.99
. 1 0 0 23.07
1 11 0 23.01
3.75 1 0 3 23.08
. kHz 1 47 3 22.98
1;:6"(’) 4 | 698.2MHz Pi/4-QPSK 15 Kz 1 0 3 22.85
1 11 3 22.84
3 0 5 2253
3 9 5 2247
QPSK 15 kHz 6 0 5 21.77
6 6 5 21.76
12 0 5 20.78
3.75 1 0 0 23.12
oupmpsk  |_KHZ 1 47 0 23.00
. 1 0 0 23.06
1 11 0 23.04
3.75 1 0 3 22.99
Middle Pi/4-QPSK | —<HZ ! a7 > 23.05
e | 707 MHz . 1 0 3 22.93
1 11 3 22.88
3 0 5 2243
3 9 5 22.42
QPSK 15 kHz 6 0 5 21.71
6 6 5 21.63
12 0 5 20.66
3.75 1 0 0 23.12
oupmpsk  |KHZ 1 47 0 23.22
5 Kt 1 0 0 23.07
1 11 0 23.18
3.75 1 0 3 23.04
High oiaapsk |LKHZ 1 47 3 23.03
e | 7158 MHz 5 Kt 1 0 3 22.92
1 11 3 22.87
3 0 5 22.60
3 9 5 2258
QPSK 15 kHz 6 0 5 21.81
6 6 5 21.80
12 0 5 20.80
RAD.
MAX COND. | \NTENNA | RAD. POWER
POWER | ,LOWER | GaN (dBi) | ,FOVER | AvG ERP
AVG (dBm) AVG (dBm) | A5 ES
LOW 2317 +1.56 2473 2258
MIDDLE | 23.12 +1.56 24.68 2253
HIGH 23.22 +1.56 2478 22.63
MAX: 23.22 2478
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2. PEAK-TO-AVERAGE POWER RATIO (PAPR)

LTE Cat NB1 Band 8:

D DEKRA

Worst-case of PAPR is Low Channel, QPSK, BW=15 kHz, Tone Number=6, Tone Offset=6, MSC/TBS=5.

Low Channel:

Spectrum

®
=)

RefLevel 30.00 dbm  Offset 32.82 di
[= Att 10des  AQT
SGL TRG:IFP

0.4 ms @ RBW 1 MHz

@ 153 Clrw

[CF 897.8 MHz

Mean Pwr + 20.00 dB
e )

Complementary Cumulative Distribution Function

Crest

Samples: 300000
|

Mean [ Peak [ 1006 100 0.100 [ 0.0104s
| racer | 3172 o 75,63 dbr 759 b [ EEERD 1% 555 B | 57 b

Ready m ﬂ

High Channel:

Spectrum

Ref Level 30.00 dBm  Offset 22.92 d&
|= Att i0da  AQT
SCL TRGIIFP

9.4 ms @ RBW 1 MHz

® 153 Clrw

CF 900.2 MHz

Mean Pwr + 20,00 dB

Complementary Cumulative Distribution Function

Mean |

Paak

Crest

1%

Samples: 300000
0.1% | 0.01% |

Trace 1 [ 21.72 dBm

27.89 dBm

6.16 dB

4,70 dB

5.30 dB | 6.12 dB

i

Wead | D e
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Verdict

Pass

QPSK

Low

High

PAPR (dB)

6.55

5.30

D DEKRA
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LTE Cat NB1 Band 13:

Worst-case of PAPR is Middle Channel, QPSK, BW=15 kHz, Tone Number=12, Tone Offset=0, MSC/TBS=5.

Low Channel:

&

RefLevel 20.00 dbm Offset 32.00 di

[= Att o0d2  AQT 1.2 ms @ RBW 2 MHz
SGL TRG:IFP TDF

@ 153 Clrw

F 777.2 MHz Mean Pwr + 20.00 dB
[Complementary Cumulative Distribution Function ) ) ) Samples: 50000
Mean | Paak Crest | 1006 1 195 0.100 1 0.0104
| _race1 | 20.60 dem 27,51 dém [ 691 a8 | ENCED 5.57 8 672 d8 [ 5,23 db

| Ready m =

Middle Channel:

EIRo2

Spectrum

RefLevel 20.00 dbm Offset 32.00 di

[= Att o0d2  AQT 1.2 ms @ RBW 2 MHz
SGL TRG:IFP TDF

@ 153 Clrw

i
F 782.0 MHz Mean Pwr + 20.00 dB
[Complementary Cumulative Distribution Function ) ) ) Samples: 50000
Mean | Paak Crest | 1006 1 195 0.106 1 0.0104
| _race1 | 20.65 dem 2756 dbm [ 6.5 a8 | ENCED 559 48 575 d8 [ 5,56 db
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High Channel:

Spectrum

Ref Level 20.00 dBm  Offset 22.00 d

|= Att ods  AQT 1.2 ms @ RBW 3 MHz
SCL TRGIIFP TDF

® 153 Clrw

ICF 786.8 MHz Mean Pwr + 20,00 dB

Complementary Cumulative Distribution Function Samples: 50000
Mean | Peak Crest | 10% | 1% 0.1% | 0.01%
Trace 1 [ 20,80 dBm 27 74 dbm | 6.04 of | 31948 5.50dB 6.75 dB | 5 96 db

il O

QPSK Low Middle High
PAPR (dB) 6.72 6.75 6.75

Verdict

Pass
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LTE Cat NB1 Band 66:

Worst-case of PAPR is Middle Channel, QPSK, BW=15 kHz, Tone Number=12, Tone Offset=0, MSC/TBS=5.

Low Channel:

&

RefLevel 30.00 dbm  Offset 32.00 di

[= Att 20d2  AQT  906.2 ps @ RBW 1 MHz
SGL TRG:IFP TDF

@ 153 Clrw

F 1.7102 GHz

Mean Pwr + 20.00 dB
e )

[Complementary Cumulative Distribution Function ) ) ) Samples: 29000
Mean | Paak Crest | 1006 1 195 0.100 1 0.0104
| _race1 | 20.05 aem 25.50 dém [ 57 ae | 261 46 EECED 5,36 d8 | 546 6

| Ready m =

Middle Channel:

®
Fr—— =)

RefLevel 30.00 dbm  Offset 32.00 di

[= Att 20d2  AQT  906.2 ps @ RBW 1 MHz
SGL TRG:IFP TDF

@ 153 Clrw

F 1.745 GHz Mean Pwr + 20.00 dB
[Complementary Cumulative Distribution Function ) ) ) Samples: 29000
Mean | Paak Crest | 1006 1 195 0.106 1 0.0104
i Trace 1 19,98 dBm 27,60 dBrm | 754 0B | 261 48 5,45 db 7.51 de [ 771 d6
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High Channel:

|= Att

SCL TRGIIFP TDF

Spectrum

o0ds  AQT

Ref Level 30.00 dBm  Offset 22.00 d

906,23 ps @ RBW 1 MHz

® 153 Clrw

ICF 1.7798 GHz

Mean Pwr + 20,00 dB

Complermentary Cumulative Distribution Function

Samples: 29000
|

Verdict

Pass

PAPR (dB)

5.36

7.51

5.39

Maan | Peak Crest 10% 1% 0.1% = 0.01%
Trace 1 1 19.91 dBm 25.60 dBm 5.70 dB 2.46 dp 4.23dp 5.39 dB | 571de
i T
QPSK Low Middle High
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LTE Cat NB1 Band 71:

D DEKRA

Worst-case of PAPR is Middle Channel, QPSK, BW=15 kHz, Tone Number=12, Tone Offset=0, MSC/TBS=5.

Low Channel:

Spectrum

®
=

RefLevel 30.00 dbm  Offset 32.00 di
[= Att 20d2  AQT  906.2 ps @ RBW 1 MHz
SGL TRG:IFP TDF

@ 153 Clrw

F 663.2 MHz Mean Pwr + 20.00 dB
[Complementary Cumulative Distribution Function ) ) ) Samples: 29000
Mean | Paak Crest | 1006 1 195 0.106 1 0.0104 |
| _race1 | 20.45 dem 26,66 dbm [ 6.25 ae | 264 46 5.04 38 5,00 d8 5,26 db

Middle Channel:

Spectrum

| Ready m =

®
=

RefLevel 30.00 dbm  Offset 32.00 di
[= Att 20d2  AQT  906.2 ps @ RBW 1 MHz
SGL TRG:IFP TDF

@ 153 Clrw

F 680.5 MHz Mean Pwr + 20.00 dB
[Complementary Cumulative Distribution Function ) ) ) Samples: 29000
Mean | Paak Crest | 1006 1 105 0.106 1 0.0104
| race1i [ 2045 dem 23.97 dBr | 8.51 dB | 2.78 dB £.00 d 8.35 dB B52d6
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