Configuration A2

Maximum Output Power 43 dBm

Peak to Average Ratio (PAR) / Output Power
i Channel Position M
Antenna LTE-Modulation LTE Ca.mer
Bandwidth Average Power
PAR (dB)
dBm dBm/MHz
B 16QAM 1.4 MHz 8.26 43.11 42.69

Antenna B - LTE-Modulation 16QAM - LTE Carrier Bandwidth 1.4 MHz - Channel Position M

[ Keysight Spectrum Analyzer - Power Stat CCDF oo )
RL | RF [soe DC [ SENSE:EXT| SOURCE OFF | ALIGN AUTO | 12:09:17 PMDec 01,2020
Eenter Freq 938.000000 MHz | Center Freq: 938.000000 MHz Radio Std: None
s~ Trig: Free Run Counts:10.0 M/10.0 Mpt
#IFGain:Low #Atten: 24 dB
Average Power 100 %, S2ussian
43.06 dBm ~
36.74 % at 0dB 10%
1% \\
10.0 % 3.65dB 04 %
1.0% 6.55 dB
0.1% 8.26 dB
0.01%  9.06dB 0.01%
0.001% 9.12dB
0.0001% 9.13dB 0.001 %
Peak 9.15dB
52.21 dBm
0.0001 % 0dB >0 dB
Info BW 80.000 MHz
MSG STATUS
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Configuration A2

Maximum Output Power 43 dBm

Peak to Average Ratio (PAR) / Output Power
i Channel Position T
Antenna LTE-Modulation LTE Ca.mer
Bandwidth Average Power
PAR (dB)
dBm dBm/MHz
B 16QAM 1.4 MHz 8.29 43.08 42.65

Antenna B - LTE-Modulation 16QAM - LTE Carrier Bandwidth 1.4 MHz - Channel Position T

. Keysight Spectrum Analyzer - Power Stat CCDF

=

RL | RF [soe DC [ SENSE:EXT| SOURCE OFF | ALIGN AUTO | 12:27:05 PMDec 01,2020
Eenter Freq 938.800000 MHz | Center Freq: 938.800000 MHz Radio Std: None
s~ Trig: Free Run Counts:10.0 M/10.0 Mpt
#IFGain:Low #Atten: 24 dB
Average Power 100 %, S2ussian
43.04 dBm ~
36.77 % at 0dB 10%
1% \\
10.0 % 3.62dB 04 %
1.0% 6.55 dB
0.1% 8.29dB
0.01%  9.08dB 0.01%
0.001% 9.14dB
0.0001% 9.16 dB 0.001 %
Peak 9.24 dB
52.28 dBm
0.0001 % 0dB >0 dB
Info BW 80.000 MHz
MSG STATUS
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Configuration A3

Maximum Output Power 46 dBm

Peak to Average Ratio (PAR) / Output Power
i Channel Position M
Antenna LTE-Modulation LTE Ca.rrler
Bandwidth Average Power
PAR (dB)
dBm dBm/MHz
1.4 MHz +
B 16QAM 1 AMHz - 46.09 42.41

Antenna B - LTE-Modulation 16QAM - LTE Carrier Bandwidth 1.4 MHz + 1.4 MHz - Channel

Position M

s Keysight Spectrum Analyzer - Channel Power =R
F RL | RF 50Q DC [ SENSE:EXT| SOURCE OFF | ALIGN AUTO | 02:40:45 PM Dec 01, 2020
Center Freq 938.000000 MHz I Center Freq: 938.000000 MHz Radio Std: None

—p. Trig: FreeRun Avg|Hold: 200/200
#FGain:Low #Atten: 26 dB Radio Device: BTS

10 dBidiv Ref 41.77 dBm
liLog

318

i/

1.8

177 I

525 L

-18.2 J[ \l J

-28.2

382 e }

et o S

-48.2

Center 938.00 MHz Span 23.00 MHz|

Res BW 15 kHz #VBW 43 kHz Sweep 126.6 ms|

Channel Power Power Spectral Density
46.09 dBm /23 MHz -27.52 dBm /Hz
MSG STATUS
Document 75950445 Report 02 Issue 2 Page 32 of 56

COMMERCIAL — IN — CONFIDENCE



Configuration A4

Maximum Output Power 43 dBm

Peak to Average Ratio (PAR) / Output Power
NB-loT SA NB-loT SA Channel Position B
Antenna Modulation Carrier A P
i verage Power
Bandwidth PAR (dB) 9
dBm dBm/MHz
B QPSK 400 kHz 4.95 42.79 43.34

Antenna B - NB-loT SA Modulation QPSK - NB-loT SA Carrier Bandwidth 400 kHz - Channel

Position B

(= Keysight Spectrum Analyzer - Power Stat CCOF

oo )

| RF 50Q DC

SENSE:EXT| SOURCE OFF ‘

ALIGN AUTO |

03:16:46 PMDec 01,2020

RL [
[Center Freq 936.700000 MHz |

Counts:10.0 M/10.0 Mpt

Radio Std: None

Center Freq: 936.700000 MHz
s~ Trig: Free Run
#IFGain:Low #Atten: 20 dB
Average Power 100 o, S2USSIan
42.80 dBm .
43.10 % at 0dB 10% N
1% \
10.0 % 3.65dB 04 %
1.0% 4.70dB
0.1% 4.95dB
0.01% 5.12dB 0.01%
0.001% 5.14dB
0.0001% 5.14 dB 0.001 %
Peak 5.23 dB
48.03 dBm
0.0001 % 0dB
Info BW 80.000 MHz

STATUS

20dB
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Configuration A4

Maximum Output Power 43 dBm

Peak to Average Ratio (PAR) / Output Power
NB-loT SA NB-loT SA Channel Position M
Antenna Modulation Carrier A P
i verage Power
Bandwidth PAR (dB) 9
dBm dBm/MHz
B QPSK 400 kHz 4.96 42.80 43.30

Antenna B - NB-loT SA Modulation QPSK - NB-loT SA Carrier Bandwidth 400 kHz - Channel

Position M

(= Keysight Spectrum Analyzer - Power Stat CCOF

oo )

| RF 50Q DC

SENSE:EXT| SOURCE OFF ‘

ALIGN AUTO |

03:25:26 PMDec 01,2020

RL [
[Center Freq 938.000000 MHz |

Center Freq: 938.000000 MHz Radio Std: None
s~ Trig: Free Run Counts:10.0 M/10.0 Mpt
#IFGain:Low #Atten: 20 dB
Average Power 100 o, S2USSIan
42.79 dBm \\
42.70 % at 0dB 10% N
1% \
10.0 % 3.65dB 04 %
1.0% 4.70dB
0.1% 4.96 dB
001%  5.18dB 0.01%
0.001% 5.29dB
0.0001% 5.32dB 0.001 %
Peak 5.57 dB
48.36 dBm
0.0001 % 0dB >0 dB
Info BW 80.000 MHz
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Configuration A4

Maximum Output Power 43 dBm

Peak to Average Ratio (PAR) / Output Power

NB-loT SA NB-loT SA Channel Position T
Antenna Modulation Carrier A P
i verage Power
Bandwidth PAR (dB) 9
dBm dBm/MHz
B QPSK 400 kHz 5.01 42.76 43.14

Antenna B - NB-loT SA Modulation QPSK - NB-loT SA Carrier Bandwidth 400 kHz - Channel

Position T
wm Keysight Spectrum Analyzer - Power Stat CCDF (=Nl @]@_

RL | RF 50Q DC [ SENSE:EXT| SOURCE OFF | ALIGN AUTO | 03:37:13 PM Dec 01, 2020
Eenter Freq 939.300000 MHz | Center Freq: 939.300000 MHz Radio Std: None

s~ Trig: Free Run Counts:10.0 M/10.0 Mpt
#IFGain:Low #Atten: 20 dB
Average Power 100 o, S2USSIan
42.71 dBm \\
42.71 % at 0dB 10% N
1% \

10.0 % 3.70 dB 04 %

1.0% 4.77 dB

0.1% 5.01dB

001%  5.15dB 0.01%

0.001% 5.18dB

0.0001% 5.19dB 0.001 %

Peak 5.64 dB

48.35 dBm
0.0001 % 0dB >0 4B
Info BW 80.000 MHz

MSG STATUS

Measurement Limit

PSD < 400 Watts/Megahertz

for antenna height of < 304m height above average terrain

PAR <13dB
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24

2.41

2.4.2

243

244

245

2.4.6

TRANSMITTER SPURIOUS EMISSIONS

Specification Reference

FCC CFR 47 Part 2, Clause 2.1051

FCC CFR Part 27, Clause 27.53 (h)

FCC-20-67A1, FCC CFR Part 27, Subpart P, Clause 27.1509
Date of Test and Modification State

01 and 07 December 2020 - Modification State 0

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions

Ambient Temperature 20.7-22.2°C
Relative Humidity 35.6 - 36.0%

Test Method

All measurements were made in accordance with FCC KDB 971168 D01, Clause 6.

Each antenna port has been declared as being equivalent, therefore measurements were made
on one antenna port only. To account for this, the limit was tightened by 10 * Log(N), where N is
equal to the number of MIMO antenna ports.

For single port, the limit was calculated as being -20 dBm - 10 * Log (2) = -23 dBm.

Test Results

Configuration A1

Maximum Output Power 46 dBm
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Antenna B - LTE + NB-loT IB Modulation QPSK - LTE + NB-loT IB Carrier Bandwidth 3.0 MHz

+ NB-loT IB - Channel Position M - Band 1 - Range 0.009 to 1500 MHz

[

10:56:13 AMDec 07, 2020

s Keysight Spectrum Analyzer - Swept SA
RL | RF 50Q DC [ SENSE:EXT| SOURCE OFF | ALIGN AUTO |
[Marker 1 938.816304768 MHz ) #Avg Type: RMS TR{‘CE’TZ 34556
NFE PNO: Fast ~—»—  Trig: FreeRun TYPE| WA
IFGain:Low #Atten: 24 dB peT/ANNNNN
Mkr1 938.8 MHz
Ref Offset 40.1 dB
[ggBidiv_Ref 51.28 dBm 42.44 dBm
01
Mn.3
313
213
13
128
872
-187
DL1 -23.00 dBim|
-287
i\
kol
WWWMWMMMM IV eyt
Start 9 kHz Stop 1.5000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 3.000 s (3000 pts)
MSG STATUS

Antenna B - LTE + NB-loT IB Modulation QPSK - LTE + NB-loT IB Carrier Bandwidth 3.0 MHz

+ NB-loT IB - Channel Position M - Band 2 - Range 1500 to 10000 MHz

=R

50Q DC

SENSE:EXT| SOURCE OFF |

F Keysight Spectrum Analyzer - Swept SA
L | RF |
Marker 1 8.047385140302 GHz
NFE

1
|

ALIGN AUTO

#Avg Type: RMS

11:09:27 AMDec 07, 2020

TRACE[1 23456
TYPE| WA WA
pET|ANNNNN

PNO: Fast —»— 1rig: FreeRun
IFGain:Low #Atten: 12 dB
Ref Offset 45.5 dB Mkr1 8.047 4 GHz
1L%gBIdiv Ref 12.50 dBm -36.88 dBm
250
-7.50
-17.5
DL1 -23.00 dBm|
-275

375
475 WM y u ‘

775

Start 1.500 GHz
#Res BW 1.0 MHz

MSG

#VBW 3.0 MHz*

STATUS

Stop 10.000 GHz
#Sweep 17.00 s (17000 pts)
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Configuration A2
Maximum Output Power 43 dBm

Antenna B - LTE-Modulation 16QAM - LTE Carrier Bandwidth 1.4 MHz - Channel Position B -
Band 1 - Range 0.009 to 1500 MHz

== Keysight Spectrum Analyzer - Swept SA (=Nl il@
RL [ RE___[50Q DC [ SENSE:EXT| SOURCE OFF | ALIGN AUTO | 12:21:40 PM Dec 01, 2020
[Marker 1 937.315813605 MHz ) #Avg Type: RMS TRACE[12345 6
NFE PNO: Fast —»— 1rig: FreeRun TYPE| WHARRAMY
IFGain:Low #Atten: 20 dB DET/JANNNNN
Mkr1 937.3 MHz|
Ref Offset 40.1 dB
10dBidiv__Ref 49.54 dBm 42.12 dBm|
9 ,1
395
295
195
954
0.46
-105
205 DLT -23.00 dbm|
-305
405 JL"\
" L2 i
Start 9 kHz Stop 1.5000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 3.000 s (3000 pts)
IMSG STATUS

Antenna B - LTE-Modulation 16QAM - LTE Carrier Bandwidth 1.4 MHz - Channel Position B -
Band 2 - Range 1500 to 10000 MHz

[ Keysight Spectrum Analyzer - Swept SA To e )
L | RF [50Q DC | \ SENSE:EXT| SOURCE OFF | ALIGN AUTO | 12:23:32 PMDec 01, 2020
Marker 1 8.902935466792 GHz . #Avg Type: RMS TRACE|1 2345 6
PNO: Fast ~—»—  Trig: FreeRun TYPE | WY
IFGain:Low #Atten: 12dB DETJANNNNN
Mkr1 8.902 9 GHz
Ref Offset 45.5 dB
19 dBidiv Ref 20.00 dBm -36.74 dBm
*
100
0.00
100
200 DL1 -25.00 dBm]|
300 1
-40.0 " "
-50.0
-60.0
700
Start 1.500 GHz Stop 10.000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 17.00 s (17000 pts|
IMSG STATUS
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Antenna B - LTE-Modulation 16QAM - LTE Carrier Bandwidth 1.4 MHz - Channel Position M -

Band 1 - Range 0.009 to 1500 MHz

[ Keysight Spectrum Analyzer - Swept SA oo )
RL | RF 50Q DC [ SENSE:EXT| SOURCE OFF | ALIGN AUTO | 12:10:35 PMDec 01,2020
[Marker 1 937.815977326 MHz ) #Avg Type: RMS TR{‘CE’TZ 34556
NFE PNO: Fast ~—»—  Trig: FreeRun TYPE| WA
IFGain:Low #Atten: 20 dB peT/ANNNNN
Mkr1 937.8 MHZ
Ref Offset 40.1 dB
19gidiv_Ref 5010 dBm 42.25 dBm
’1
401
301
201
101
0.100
9.90
-199
DL1 -23.00 dBm|
-299
-399
™ bt b e otule LI dhibak bUNE LY Ay
Start 9 kHz Stop 1.5000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 3.000 s (3000 pts)
IMSG STATUS

Antenna B - LTE-Modulation 16QAM - LTE Carrier Bandwidth 1.4 MHz - Channel Position M -

Band 2 - Range 1500 to 10000 MHz

[ Keysight Spectrum Analyzer - Swept SA =
L | RF__[s0@ DC [ | SENSE:EXT] SOURCE OFF | ALIGN AUTO 12:12:42 PMDec 01, 2020
Marker 1 8.938437555150 GHz . #Avg Type: RMS TRACE|1 2345 6
PNO: Fast —»— 1rig: FreeRun TYPE| WWAWAAY-
IFGain:Low #Atten: 12 dB DETJANNNNN
Mkr1 8.938 4 GHZ
Ref Offset 45.5 dB
19gBiciv__Ref 20.00 dBm -37.05 dBm
*
100
0.00
-100
200 DL1 -23.00 dEm|
-300 .1
-40.0
-50.0
-60.0
-700
Start 1.500 GHz Stop 10.000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 17.00 s (17000 pts]
Imse STATUS
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Antenna B - LTE-Modulation 16QAM - LTE Carrier Bandwidth 1.4 MHz - Channel Position T -

Band 1 - Range 0.009 to 1500 MHz

[ Keysight Spectrum Analyzer - Swept SA oo )
RL | RF 50Q DC [ SENSE:EXT| SOURCE OFF | ALIGN AUTO | 12:29:45 PMDec 01,2020
[Marker 1 938.816304768 MHz ) #Avg Type: RMS TR{‘CE’TZ 34556
NFE PNO: Fast ~—»—  Trig: FreeRun TYPE| WA
IFGain:Low #Atten: 20 dB peT/ANNNNN
Mkr1 938.8 MHZ
Ref Offset 40.1 dB
19gidiv_Ref 5010 dBm 42.34 dBm
’1
401
301
201
101
0.100
9.90
-199
DL1 -23.00 dBm|
-299
39.9 L\
kil adi e dr il s e kb ; ot im0t it i e
Start 9 kHz Stop 1.5000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 3.000 s (3000 pts)
IMSG STATUS

Antenna B - LTE-Modulation 16QAM - LTE Carrier Bandwidth 1.4 MHz - Channel Position T -

Band 2 - Range 1500 to 10000 MHz

[ Keysight Spectrum Analyzer - Swept SA =
L | RE [s0Q DbC [ | SENSE:EXT| SOURCE OFF [ ALIGN AUTO | 12:31:49 PMDec 01, 2020
Marker 1 8.901435378552 GHz ) #Avg Type: RMS TRACEI1 2345 6
PNO: Fast —»— 1rig: FreeRun TYPE| WWAWAAY-
IFGain:Low #Atten: 12 dB DETJANNNNN
Mkr1 8.901 4 GHZ
Ref Offset 46.5 dB
19gBiciv__Ref 20.00 dBm -36.72 dBm
*
100
0.00
-100
200 DL1 -23.00 dEm|
-300 1
-40.0 { &
-50.0
-60.0
-700
Start 1.500 GHz Stop 10.000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 17.00 s (17000 pts]
Imse STATUS
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Configuration A3

Maximum Output Power 46 dBm

Antenna B - LTE-Modulation

16QAM - LTE Carrier Bandwidth 1.4 MHz +1.4 MHz - Channel

Position M - Band 1 - Range

0.009 to 1500 MHz

F Keysight Spectrum Analyzer - Swept SA =l il@
RL [ RE___[50Q DC [ SENSE:EXT| SOURCE OFF | ALIGN AUTO | 02:41:53 PMDec 01,2020
[Marker 1 937.315813605 MHz ) #Avg Type: RMS TRACE[12345 6
NFE PNO: Fast —»— 1rig: FreeRun TYPE| WHARRAMY
IFGain:Low #Atten: 30 dB DET/JANNNNN
Mkr1 937.3 MHz|
Ref Offset 40.1 dB
{9 gBidiv__Ref 5019 dBm 42.32 dBm|
’1
402
302
202
102
0.190
981
-198
DL1 -23.00 dBm|
-298
Start 9 kHz Stop 1.5000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 3.000 s (3000 pts)
IMSG STATUS

Antenna B - LTE-Modulation 16QAM - LTE Carrier Bandwidth 1.4 MHz +1.4 MHz - Channel

Position M - Band 2 - Range 1500 to 10000 MHz

Keysight Spectrum Analyzer - Swept SA

[N

RF 50Q DC | [

g

L SENSE:EXT| SOURCE OFF ALIGN AUTO 02:43:56 PMDec 01, 2020
arker 1 8.900935349138 GHz i #Avg Type: RMS TRACE[1 23456
PNO: Fast —»—  Trig: FreeRun TYPE| WIAVWAAY
IFGain:Low #Atten: 12dB DETJANNNNN
Ref Offset 45.5 dB Mkr1 8.900 9 GHZ|
10 gBIdiv Ref 20.00 dBm -37.36 dBm
*
100
0.00
-100
00 DL1 -23.00 dBm|
-300
'1
-40.0 1 i
-50.0
-60.0
-70.0

Start 1.500 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz*

Stop 10.000 GHz
#Sweep 17.00 s (17000 pts

IMSG

STATUS
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Configuration A4

Maximum Output Power 43 dBm

Antenna B - NB-loT SA Modulation QPSK - NB-loT SA Carrier Bandwidth 400 kHz - Channel

Position B - Band 1 - Range 0.009 to 1500 MHz

F Keysight Spectrum Analyzer - Swept SA

ol )

RL [ RE___[50Q DC [ SENSE:EXT| SOURCE OFF | ALIGN AUTO | 03:19:31 PMDec 01,2020
Marker 1 936.815649883 MHz ) #Avg Type: RMS TRACE[1 23456
NFE PNO: Fast —»— 1rig: FreeRun TYPE| WAARAAMY-
IFGain:Low #Atten: 16 dB DET/JANNNNN
Mkr1 936.8 MHz|
Ref Offset 40.1 dB
10 dBidiv  Ref 36.10 dBm 42.01 dBm
Log
1
26.1
16.1
6.10
-3.90
-139
DL1 -23.00 dBm|
-239
-339
-439 u"‘
-539WW MWMMWWM
Start 9 kHz Stop 1.5000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 3.000 s (3000 pts)
IMSG STATUS

Antenna B - NB-loT SA Modulation QPSK - NB-loT SA Carrier Bandwidth 400 kHz - Channel

Position B - Band 2 - Range 1500 to 10000 MHz

To e )

F Keysight Spectrum Analyzer - Swept SA

L | RF [50Q DC | \ SENSE:EXT| SOURCE OFF | ALIGN AUTO | 03:21:15 PMDec 01, 2020

Marker 1 8.919436437438 GHz . #Avg Type: RMS TRACE[T 2345 6

PNO: Fast ~—»—  Trig: FreeRun TYPE| Wiavavaray

IFGain:Low #Atten: 12dB DET/ANNNNN

Ref Offset 45.5 dB Mkr1 8.919 4 GHz

19 dBidiv Ref 20.00 dBm -37.22 dBm|

*

100
0.00
-100

0 DL1 -23.00 dBml
300

’1
-400 , "

500
600
700

Start 1.500 GHz

Res BW 1.0 MHz #VBW 3.0 MHz*

Stop 10.000 GHz
#Sweep 17.00 s (17000 pts]

IMSG

STATUS
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Antenna B - NB-loT SA Modulation QPSK - NB-loT SA Carrier Bandwidth 400 kHz - Channel

Position M - Band 1 - Range 0.009 to 1500 MHz

=

| 50Q DC

SENSE:EXT| SOURCE OFF ‘

ALIGN AUTO | 03:29:13 PMDec 01,2020

F Keysight Spectrum Analyzer - Swept SA

RL RF [
Marker 1 937.815977326 MHz ]
NFE

#Avg Type: RMS

TRACE’T 23456
n Trig: Free Run TYPE| WY
rogow " #Atten: 16 B DETJANNNNN
Mkr1 937.8 MHZ]
Ref Offset 40.1 dB
10dsidiv__Ref 44.10 dBm 43.06 dBm
9 1

341

24.1

14.1

4.10

-5.90

159
DL1 -23.00 dBm|

259

-35.9

-45.9
Start 9 kHz Stop 1.5000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 3.000 s (3000 pts)

IMSG STATUS

Antenna B - NB-loT SA Modulation QPSK - NB-loT SA Carrier Bandwidth 400 kHz - Channel

Position M - Band 2 - Range 1500 to 10000 MHz

[N

[ Keysight Spectrum Analyzer - Swept SA
F L | RE [50Q DC
Marker 1 8.901435378552 GHz

1
]

| SENSE:EXT] SOURCE OFF |

ALIGN AUTO 03:04:28 PMDec 01,2020

#Avg Type: RMS TRACE[1 23456

PNO: F —»—~ Trig: FreeRun TYPE| WWAWAAY-

IFGain:La:\:v #Atten: 12 dB DETIANNNNN

Ref Offset 45.5 dB Mkr1 8.901 4 GHZ

19 dBidiv Ref 20.00 dBm -36.77 dBm|

*

100
0.00
-100

20 DL1 -23.00 dBm|
-300

1
-40.0 !

-50.0
-60.0
-700

Start 1.500 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz*

Stop 10.000 GHz
#Sweep 17.00 s (17000 pts]

IMSG

STATUS
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Antenna B - NB-loT SA Modulation QPSK - NB-loT SA Carrier Bandwidth 400 kHz - Channel
Position T - Band 1 - Range 0.009 to 1500 MHz

[ Keysight Spectrum Analyzer - Swept SA oo )
RL | RF 50Q DC [ SENSE:EXT| SOURCE OFF | ALIGN AUTO | 03:40:32 PM Dec 01, 2020
[Marker 1 939.316468489 MHz X #Avg Type: RMS TRACE[1 23456
NFE PNO: Fast —»—  1rig: FreeRun TYPE| Wi
IFGain:Low #Atten: 16 dB peT/ANNNNN
Ref Offset 40.1 dB Mkr1 939.3 MHZ
19 dBidiv Ref 43.10 dBm 43.20 dBm

331

231

131

3.10

6.90

-16.9

DL1 -23.00 dBm|

-26.9

bbbt s BN st

Start 9 kHz Stop 1.5000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 3.000 s (3000 pts)
IMSG STATUS

Antenna B - NB-loT SA Modulation QPSK - NB-loT SA Carrier Bandwidth 400 kHz - Channel
Position T - Band 2 - Range 1500 to 10000 MHz

[ Keysight Spectrum Analyzer - Swept SA =
L | RE [s0Q DbC [ | SENSE:EXT| SOURCE OFF [ ALIGN AUTO | 03:42:40 PMDec 01, 2020
Marker 1 8.891434790282 GHz ) #Avg Type: RMS TRACEI1 2345 6
PNO: Fast —»— 1rig: FreeRun TYPE[W!
IFGain:Low #Atten: 12 dB DETJANNNNN
Mkr1 8.891 4 GHZ
Ref Offset 46.5 dB
19gBiciv__Ref 20.00 dBm -37.26 dBm
*
100
0.00
-100
200 DL1 -23.00 dEm|
-300
1
-40.0 i
-50.0
-60.0
-700
Start 1.500 GHz Stop 10.000 GHz
Res BW 1.0 MHz #VBW 3.0 MHz* #Sweep 17.00 s (17000 pts]
Imse STATUS

Limit
For 900 MHz broadband operations in the 936.5-939.5 MHz band, by at least 50 + 10 log (P) dB 308
- m
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2,5

RADIATED EMISSIONS

251 Specification Reference
FCC CFR 47 Part 2, Clause 2.1053
FCC CFR Part 27, Clause 27.53 (h)
FCC-20-67A1, FCC CFR Part 27, Subpart P, Clause 27.1509

25.2 Date of Test and Modification State
08 December 2020 - Modification State 0

253 Test Equipment Used
The major items of test equipment used for the above tests are identified in Section 3.1.

254 Environmental Conditions

Ambient Temperature 23.8°C
Relative Humidity 26.8%

255 Test Method
The test was performed in accordance with ANSI C63.26 Clause 5. The EUT was configured
as defined in ANSI C63.26, clause 5.5.2.3.2.
As a result of the conducted measurements that were performed on the EUT, it was established
that LTE 16QAM 3 MHz was the bandwidth configuration which gave the highest output power
and therefore deemed to be worst case operating mode for Single Carrier.
The EUT was setup at a height of 0.8 m above the reference ground plane for measurements
below 1 GHz. Above 1 GHz, the EUT was placed at a height of 1.5 m.
A preliminary profile of the Spurious Radiated Emissions was obtained up to the 10th harmonic
by operating the EUT on a remotely controlled turntable within a semi-anechoic chamber.
Measurements of emissions from the EUT were obtained with the Measurement Antenna in
both Horizontal and Vertical Polarisations. The profiling produced a list of the worst-case
emissions together with the EUT azimuth and antenna polarisation.
Prescans and final measurements were performed using the direct field strength method. The
final measurement detector used is Peak with a Max Hold trace.
The Regulatory limit of -13dBm / MHz has been converted to a field strength limit in accordance
with ANSI C63.26 clause 5.2.7 equation c). This is the limit line shown on the plots. Testing was
performed at a measurement distance of 3 m.
Example calculation
E (dBuV/m) = EIRP (dBm) - 20log(d) + 104.8 where (d) is the measurement distance.
E (dBuV/m) = -13 - 20log(3) + 104.8
E (dBuV/m) = 82.26
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2.5.6

EUT Port/Cable Identification

2

Port Max Cable Length | Usage Type Screened
specified

Configuration and Mode: DC Powered - Transmitters Idle

AC Power 0.8 m Power 115V 60 Hz AC Mains Power | No

DC Power im Power -48 V DC No

Fan Alarm 15m Signal RPM 513 2350/15000 Yes

ALD 3m Signal 1/TSR 484 21/3000 Yes

RET en - RET ATM200-A20 Yes

Test Results

Configuration A2

Maximum Output Power 43 dBm, LTE- M - 1 Carrier - 3.0MHz, 938.00 MHz, 30 MHz to 10 GHz

Frequency (MHz) | Level (dBm) [Limit (dBm) [Margin (dB) |Detector Angle (°) Height (cm) | Polarisation
*No emissions found within 6 dB of the limit.
LTE-M - 1 Carrier - 3.0MHz, 938.00 MHz, 30 MHz to 10 GHz, Horizontal (Peak)
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LTE-M - 1 Carrier - 3.0MHz, 938.00 MHz, 30 MHz to 10 GHz, Vertical (Peak)

&

20.0

-20.0

Amplitude (dBm)

-60.0

-80.0

0.0

— Peak Trace

—  Limit

400

Start 30 MHz

Center 5015 MHz

Stop 10000 MHz

10m
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Configuration A3

Maximum Output Power 46 dBm - LTE-M - 2 Carrier - 1.4MHz, 937.2&938.8MHz, 30 MHz to 10
GHz

Level (dBm) |[Limit (dBm) [Margin (dB) |Detector Angle (°) Height (cm) | Polarisation
Frequency (MHz)

*

*No emissions found within 6 dB of the limit.

LTE-M - 2 Carrier - 1.4MHz, 937.2 & 938.8MHz, 30 MHz to 10 GHz, Horizontal (Peak)

20.0 T

— Peak Trace

—  Limit

00|

-20.0

Amplitude (dBm)
i &

8

>

-70.0 -

Start 30 MHz Center 5015 MHz Stop 10000 MHz
L L L L

-80.0

10m
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LTE-M - 2 Carrier - 1.4MHz, 937.2&938.8MHz, 30 MHz to 10 GHz, Vertical (Peak)

20.0

— Peak Trace

— Limit

-20.0

Amplitude (dBm)
&
3
3

400

-60.0

Start 30 MHz Center 5015 MHz Stop 10000 MHz
-80.0 L L L L

10m

Limit The power of any emission outside a licensee's frequency band(s) of operation shall be
For 900 MHz attenuated below the transmitter power (P) in watts by at least the following amounts:
broadband operations

897.5-900.5 MHz band | by at least 43 + 10 log (P) dB.
936.5-939.5 MHz band, | by at least 50 + 10 log (P) dB.
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2.6

2.6.1

2.6.2

2.6.3

264

2.6.5

2.6.6
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FREQUENCY STABILITY

Specification Reference

FCC CFR 47 Part 2, Clause 2.1055
FCC CFR Part 27, Clause 27.54
Date of Test and Modification State

07 December 2020 - Modification State 0

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions
Ambient Temperature 20.7°C
Relative Humidity 27.4%

Test Method

All measurements were made in accordance with FCC KDB 971168 D01, Clause 9 and ANSI
C63.26 Clause 5.6.

Test Results
Configuration A1

Maximum Output Power 46 dBm

Frequency Error (Hz)
Temperature Voltage —
Channel Position M
-30°C -48.0 VDC -0.95
-20°C -48.0VDC -1.02
-10°C -48.0 vV DC -0.90
0°C -48.0 VDC -0.99
+10°C -48.0 vV DC -1.02
+20°C -40.5V DC -1.16
+20°C -48.0VDC -1.20
+20°C -57.5VvV DC -1.20
+30°C -48.0 Vv DC -1.13
+40°C -48.0VDC -1.07
+50°C -48.0 Vv DC -1.09
The frequency stability shall be sufficient to ensure that the
Limit fundamental emissions stay within the authorized bands of
operation.
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SECTION 3

TEST EQUIPMENT USED
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3.1

TEST EQUIPMENT USED

List of absolute measuring and other principal items of test equipment.

Calibration Calibration
Instrument Manufacturer Type No. TE No. Period D
(months) ue

Maximum Peak Output Power and Peak to Average Ratio - Conducted
Thermo-Hygro-Barometer | PCE Instruments PCE-THB-40 5480 12 18-Mar-2021
Power Supply Rohde & Schwarz HMP4040 4954 - O/P MON
Multimeter Fluke 79 3057 12 21-Aug-2021
Attenuator 10dB 100W Weinschel 48-10-43 4867 12 23-Jul-2021
Attenuator 30dB 100W Weinschel 48-30-43-LIM 5135 12 23-Jul-2021
PXA Signal Analyser Keysight N9030A 4653 12 10-Feb-2021

SecureSync 1200-
Frequency Standard Spectracom 0408-068/1 4393 6 17-May-2021
Rubidium Standard Rohde & Schwarz XSRM 1316 6 17-May-2021
Analyser Rohde & Schwarz ZVA 40 3548 12 11-Dec-2020
Calibration Kit Rohde & Schwarz ZV-754 4368 12 11-Dec-2020
Occupied Bandwidth
Thermo-Hygro-Barometer | PCE Instruments PCE-THB-40 5480 12 18-Mar-2021
Power Supply Rohde & Schwarz HMP4040 4954 - O/P MON
Multimeter Fluke 79 3057 12 21-Aug-2021
Attenuator 10dB 100W Weinschel 48-10-43 4867 12 23-Jul-2021
Attenuator 30dB 100W Weinschel 48-30-43-LIM 5135 12 23-Jul-2021
PXA Signal Analyser Keysight N9030A 4653 12 10-Feb-2021

SecureSync 1200-
Frequency Standard Spectracom 0408-063/1 4393 6 17-May-2021
Rubidium Standard Rohde & Schwarz XSRM 1316 6 17-May-2021
Analyser Rohde & Schwarz ZVA 40 3548 12 11-Dec-2020
Calibration Kit Rohde & Schwarz Z\V-Z54 4368 12 11-Dec-2020
Band Edge
Thermo-Hygro-Barometer | PCE Instruments PCE-THB-40 5480 12 18-Mar-2021
Power Supply Rohde & Schwarz HMP4040 4954 - O/P MON
Multimeter Fluke 79 3057 12 21-Aug-2021
Attenuator 10dB 100W Weinschel 48-10-43 4867 12 23-Jul-2021
Attenuator 30dB 100W Weinschel 48-30-43-LIM 5135 12 23-Jul-2021
PXA Signal Analyser Keysight N9030A 4653 12 10-Feb-2021

SecureSync 1200-
Frequency Standard Spectracom 0408—068/1 4393 6 17-May-2021
Rubidium Standard Rohde & Schwarz XSRM 1316 6 17-May-2021
Analyser Rohde & Schwarz ZVA 40 3548 12 11-Dec-2020
Calibration Kit Rohde & Schwarz Z\-Z54 4368 12 11-Dec-2020
Transmitter Spurious Emissions
Thermo-Hygro-Barometer | PCE Instruments PCE-THB-40 5480 12 18-Mar-2021
Power Supply Rohde & Schwarz HMP4040 4954 - O/P MON
Multimeter Fluke 79 3057 12 21-Aug-2021
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Calibration Calibration
Instrument Manufacturer Type No. TE No. Period D
(months) ue
Attenuator 10dB 100W Weinschel 48-10-43 4867 12 23-Jul-2021
Attenuator 30dB 100W Weinschel 48-30-43-LIM 5135 12 23-Jul-2021
PXA Signal Analyser Keysight N9030A 4653 12 10-Feb-2021
SecureSync 1200-
Frequency Standard Spectracom 0408-063/1 4393 6 17-May-2021
Rubidium Standard Rohde & Schwarz XSRM 1316 6 17-May-2021
Analyser Rohde & Schwarz ZVA 40 3548 12 11-Dec-2020
Calibration Kit Rohde & Schwarz ZV-7Z54 4368 12 11-Dec-2020
N WHKX12-1290-1500-
HPF 1.5GHz Wainwright 18000-80SS 4961 12 25-Mar-2021
Frequency Stability
Hygrometer Rotronic A1 2138 12 01-Jul-2021
Power Supply Rohde & Schwarz HMP4040 4954 - O/P MON
Multimeter Fluke 79 3057 12 21-Aug-2021
Attenuator 10dB 100W Weinschel 48-10-43 4867 12 23-Jul-2021
Attenuator 30dB 100W Weinschel 48-30-43-LIM 5135 12 23-Jul-2021
PXA Signal Analyser Keysight N9030A 4654 12 06-Nov-2021
Frequency Standard Symmetricom 8040C 3490 12 27-May-2021
Analyser Rohde & Schwarz ZVA 40 3548 12 11-Dec-2020
Calibration Kit Rohde & Schwarz ZV-754 4368 12 11-Dec-2020
Environmental Chamber | ACS DY110TC 5589 - O/P MON
Thermometer Digitron T208 2831 12 19-Dec-2020
Radiated Emissions
Antenna with permanent | Schaffner CBL6143 287 24 14-Oct-2022
attenuator (Bilog)
Power Supply Unit Farnell TSV-70 2043 12 O/P Mon
Multimeter Fluke 79 Series |l 3057 12 21-Aug-2021
EMI Test Receiver Rohde & Schwarz ESU40 3506 12 03-Jan-2021
EmX Emissions Software | TUV SUD V2.0.1 5125 0 Software
V.vV2.0.1
3.5 mm 2m Cable Junkosha MWX221-02000DMS | 5428 12 15-Oct-2021
Thermo-Hygro-Barometer | PCE Instruments PCE-THB-40 5481 12 18-Mar-2021
8m N Type Cable Junkosha MWX221- 5519 12 24-Mar-2021
08000NMSNMS/B
Broadband Horn Antenna | Schwarzbeck BBHA 9120 B 5611 12 22-Sep-2021
(1-10 GHz)
3m Semi Anechoic MVG EMC-3 5621 36 11-Aug-2023
Chamber
N/A — Not Applicable
O/P Mon — Output Monitored with Calibrated Equipment
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3.2 MEASUREMENT UNCERTAINTY

For a 95% confidence level, the measurement uncertainties for defined systems are:-

=)

Test Discipline Frequency / Parameter MU
Conducted Maximum Peak Output Power 30 MHz to 20 GHz Amplitude +0.8908 dB
Conducted Emissions 30 MHz to 20 GHz Amplitude + 2.5445 dB
Frequency Stability 30 MHz to 2 GHz +5.0 Hz

5 MHz Bandwidth + 11547 Hz

10 MHz Bandwidth + 23094 Hz
Occupied Bandwidth Up to 20 MHz Bandwidth

15 MHz Bandwidth + 34641 Hz

20 MHz Bandwidth + 46188 Hz
Band Edge 30 MHz to 20 GHz Amplitude +0.8908dB

Measurement Uncertainty Decision Rule

Determination of conformity with the specification limits is based on the decision rule according
to IEC Guide 115: 2007, clause 4.4.3 and 4.5.1.

Document 75950445 Report 02 Issue 2

Page 54 of 56

COMMERCIAL — IN — CONFIDENCE




SECTION 5

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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4.1 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

ok

UKAS

TESTING

This report relates only to the actual item/items tested.

Our UKAS Accreditation does not cover opinions and interpretations and any expressed are outside the
scope of our UKAS Accreditation.

Results of tests not covered by our UKAS Accreditation Schedule are marked NUA
(Not UKAS Accredited).

© 2021 TUV SUD
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ANNEX A

MODULE LIST
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Configuration A1-A4

Product Product No R-State Serial No
Radio 2212 B8 KRC161 650/1 R5H E238996984
Software Version: CXP9013268/15 Revision: R85BS
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