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Appendix A.1: RF Power Output and Effective (Isotropic) Radiated
Power Output Data for NB

Test Result
Test Configuration| EARFEN Fr‘z&f_lez';cy EARFCN |Frequency (MHz)| EARFCN |Frequency (MHz)| EARFCN Fr?&‘ﬁezr)‘cy
134183 787.1 134184 787.2 134190 787.8 134191 787.9
—_— Conducted Conducted Conducted Conducted
Moduaon: Power |ERP(dBm)| Power | ERP(dBm) | Power | ERP(Bm) | Power (Ed'gr']f;
(dBm) (dBm) (dBm) (dBm)
3.75KHz 1RBO 6.06 6.05 20.79 20.78 20.72 20.71 6.06 6.05
1RB47 6.01 6.00 20.71 20.70 20.72 20.71 6.00 5.99
15kHz 1RBO 6.39 6.38 20.66 20.65 20.66 20.65 6.42 6.41
1RB11 6.33 6.32 20.63 20.62 20.53 20.52 6.36 6.35
_ Conducted Conducted Conducted Conducted ERP
Modulation: QPSK Power E.R.P (dBm) Power E.R.P (dBm) Power E.R.P (dBm) Power (d.Brln)
(dBm) (dBm) (dBm) (dBm)
3.75kHz 1RBO 6.07 6.06 20.84 20.83 20.61 20.60 6.10 6.09
1RB47 6.01 6.00 20.79 20.78 20.79 20.78 6.04 6.03
1RBO 6.40 6.39 20.74 20.73 20.68 20.67 6.42 6.41
15kHz | 1RB11 6.33 6.32 20.63 20.62 20.64 20.63 6.35 6.34
3RB3 6.52 6.51 20.53 20.52 20.54 20.53 6.55 6.54
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Appendix A.2: Peak-to-Average Ratio (CCDF) for NB

Test Result
Band OpMode Bandwidth Modulation Channel Tones SCS R(zsél;lt Izggl)t Verdict
787-788M Stand-Alone NaN BPSK 134183 1@0 3.75kHz 1.88 <=13 PASS
787-788M Stand-Alone NaN QPSK 134183 1@0 3.75kHz 1.77 <=13 PASS
787-788M Stand-Alone NaN BPSK 134183 1@47 3.75kHz 1.77 <=13 PASS
787-788M Stand-Alone NaN QPSK 134183 1@47 3.75kHz 1.94 <=13 PASS
787-788M Stand-Alone NaN BPSK 134183 1@0 15kHz 1.62 <=13 PASS
787-788M Stand-Alone NaN QPSK 134183 1@0 15kHz 1.62 <=13 PASS
787-788M Stand-Alone NaN BPSK 134183 1@11 15kHz 1.59 <=13 PASS
787-788M Stand-Alone NaN QPSK 134183 1@11 15kHz 1.62 <=13 PASS
787-788M Stand-Alone NaN QPSK 134183 3@3 15kHz 3.91 <=13 PASS
787-788M Stand-Alone NaN BPSK 134191 1@0 3.75kHz 2.17 <=13 PASS
787-788M Stand-Alone NaN QPSK 134191 1@0 3.75kHz 1.68 <=13 PASS
787-788M Stand-Alone NaN BPSK 134191 1l@47 3.75kHz 2.03 <=13 PASS
787-788M Stand-Alone NaN QPSK 134191 1l@47 3.75kHz 1.48 <=13 PASS
787-788M Stand-Alone NaN BPSK 134191 1@0 15kHz 1.54 <=13 PASS
787-788M Stand-Alone NaN QPSK 134191 1@0 15kHz 1.62 <=13 PASS
787-788M Stand-Alone NaN BPSK 134191 l@11 15kHz 1.59 <=13 PASS
787-788M Stand-Alone NaN QPSK 134191 1@11 15kHz 1.68 <=13 PASS
787-788M Stand-Alone NaN QPSK 134191 3@3 15kHz 3.88 <=13 PASS
Test Graphs
Stand-Alone NaN BPSK 134183 1@0 3.75kHz
Spectrum [“3*‘ |
Ref Level 5.30 dBm Offset 0.30 d8
Att 25 o8 AQT 1.6 ms = RBW 10 MHz
B A RV T P A S R A S T A S
 P— e~ R (St R | S e S i) A
='.li4.}1
"‘.’ ‘
1E-03 ] —ag
|
|
1E-04 - '
' |
1E-095 |
CF 787.1 MH2z Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | Crest | 10% | 1%o0 | 0.1% | 0.01% |
Trace 1 | 6.44 dBm £.42 d8m 1.98 dB 0.32 di 0.41 di 1.88 dB 2.00 db
Y v TTTIs0r260t
| j Measuring... ..lu..-.. 94 15126196
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Stand-Alone NaN QPSK 134183 1@0 3.75kHz

Spectrum 1 ['%;J

Ref Level 8.30 dBm  Offset 0,30 d8
Att 25 dB AQT 1.6 ms » RBW 10 MHz
®15a View

| PRSI (LN, U, S, U SIS SR ISR, W WU S ————

1E-Qdi—
\.‘k
1E-05 -
X
A\
-.\
F 787.1 MHz - Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | Crest | 10% | 1% | 0.1% |  0.019% |
Trace 1 I 6.30 d8&m 8.30 d8m 1.99 dg 0.46 dB 0.58 dB 1.77 dB 2.00 dg
- ”
L i )Y Measuring... 152000

Stand-Alone NaN BPSK 134183 1@47 3.75kHz

Spectrum l F‘;‘»;J

Ref Level 8.30 dBm  Offset 0,30 d8
Att 25 dB AQT 1.6 ms » RBW 10 MHz
®15a View

1 | L S e . S . R RO R

1E-04——— — S

v

1E-05 -

F 787.1 MHz - Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | Crest | 109% | 1% | 0.1% | 0.01% |
Trace 1 | 6.22 dém 8.24 d8m 2.01 d8 0.40 dB 0.58 dB 1.77 dB 2.00 dp

i ! :
L JL J Measuring...

15:29:00
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Stand-Alone NaN QPSK 134183 1@47 3.75kHz
Spectrum 1 "%’I
Ref Level 5.30 dBm Offset 0,30 d&
Att 25 ds  AQT 1.6 ms » RBW 10 MHz
®15a View
+-> e ——
D' ~ 3 e
o , P T—— N .. ——— - S — S . T R R BRI IR,
1E-03
1E-04 . B
\.‘k
1E-0S
X
A\
\
F 787.1 MHz : Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | Crest | 10% | 1% | 0.1% |  0.019% |
Trace 1 | 6.23 dem 8.36 d8m 2.13 dB 0.40 dB 0.58 db 1.94 dB 2.17 dB
L K )Y Measuring... 152858
Data: FEH.2021 2 i
Stand-Alone NaN BPSK 134183 1@0 15kHz
Spectrum lc:nv l
Ref Level 5.30 dBm Offset 0,30 d&
Att 25 ds  AQT 1.6 ms » RBW 10 MHz
®15a View
G\u i
0.0 .“\.- T S S T e T e e
1E-03 11
[
L1 N
| R
1E-05——d
i \
. | b
i \...‘
F 787.1 MHz ' Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | Crest | 10% | 1% | 0.1% | 0.01% |
Trace 1 | 6.66 dem 8.39 d8m 1.74 dB 0.35 dB 1.22 db 1.62 dB 1.71 dB
g -
L N )Y Measuring... 15817
Data: FEH. 2( 1
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Stand-Alone NaN QPSK 134183 1@0 15kHz

Spectrum 1 "%’I

Ref Level 8,30 dém  Offset 0,30 d8

Att 25 ds  AQT 1.6 ms » RBW 10 MHz
®15a View

\\' g

ol - - ceEE

1€-03 '}

1E-04 —

\.‘A
1E-0S
X
A\
\

F 787.1 MHz : Mean Pwr + 20.00 dB

Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | Crest | 10% | 1% | 0.1% |  0.019% |
Trace 1 | 6.62 deém 8.32 d8m 1.70 dB 0.38 dB 0.61 db 1.62 dB 1.71 dB

.1

r it )Y Measuring... EIIIII:‘ w 15:91:39

Stand-Alone NaN BPSK 134183 1@11 15kHz

Spectrum lc:nv l
Ref Level 5.30 dém  Offset 0,30 d8

Att 25 d8 AQT 1.6 ms » RBW 10 MHz
®15a View

ol1 i

OAOL——\---z e ,_.“.__.,..,::~_‘.,;.h,. e B S S e

\ "N
1E-03 i\
% \
1E-Dd—T- -
| X
| N
1E-05
X
A\
\

F 787.1 MHz Mean Pwr + 20.00 dB |

Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | Crest | 10% | 1% | 0.1% | 0.01% |
Trace 1 | 6.64 dém 8,35 dB8m 1.72 dB 0.35 dB 1,30 dp 1.59 dB 1.71 dB
- "
L N )Y Measuring... S 43
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Stand-Alone NaN QPSK 134183 1@11 15kHz
Spectrum 1 "%’I
Ref Level 5.30 dem  Offset 0,30 d&
Att 25 ds  AQT 1.6 ms » RBW 10 MHz
®15a View
ol1 i
iL : TIERE
U.Ll’:““" PR E— e B - S0 DPPEPPI 22D DEELD DY SPIDPIL DL 22905299009 FOPPDSIDILBDY M PPDEIPEIDD P
N e
\
1
1E-03—=
\
1 \
1E-Qd4— — X
\.‘A
1E-05 -
X
A\
\
F 787.1 MHz : Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | Crest | 10% | 1% | 0.1% |  0.019% |
Trace 1 | 6.59 dem 8.59 d8m 2.00 dB 0.38 dB 0.61 db 1.62 dB 1.97 dB
L K )Y Measuring... E.I.I.i‘ w !!EE"E.'
Data: FEH. 2 1 315731:
Stand-Alone NaN QPSK 134183 3@3 15kHz
Spectrum lc:nv l
Ref Level 5.30 dem  Offset 0,30 d&
Att 25 ds  AQT 1.6 ms » RBW 10 MHz
®15a View
.}\.—--.,
0.1 .
N Hg
\~ ~
0.0 1 wrrrrrrpe .,__-A-vi.. ————e—e ,\I~_‘..~. e e TSN SIS
‘] -
1E-03
1E-Od—— e
\.‘L
1E-05 :
X
b
\
F 787.1 MHz ' Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | Crest | 10% | 1% | 0.1% | 0.01% |
Trace 1 | 6.79 dem 10,72 d8m 3.92 dB 2.20 dB 3.74 dB 3,91 dB 3.97 dB
L K )Y Measuring... E.....:i w ’!.534',!.:'
Data: FEH.2 1 ‘4 )
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Stand-Alone NaN BPSK 134191 1@0 3.75kHz

Spectrum 1 Elgﬂ

Ref Level 8.00 dBém  Offset 0,30 d&

Att 25 ds AQT 1.6 ms » RBW 10 MHz
®1Sa View

0¥ — i o

(1) B Cash e — Ay e e e e e et ) o e e e ) 2 e e e e S S S ——

—~— o, &
s N
1E-03 \' >
1 N
1E-Dd—— — , e S
X
N

1E-05 ,
\
\.

\'\,

F 787.9 MHz Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
‘ Mean | Peak | Crest | 10% | 1% | 0.1% | 0.01% |
|__Trace 1 | 6.24 dB&m 8.50 d8m 2.25 dB 0.46 dB 0.58 dB 2.17 dB 2.26 dB

)77 Measuring...
~ A
Dat H FEE - | 4 ol

Stand-Alone NaN QPSK 134191 1@0 3.75kHz

Spectrum ] (l%r]

Ref Level 5.00 dBm  Offset 0,30 d8
Att 25 dB AQT 1.6 ms » RBW 10 MHz
®15a View

'Dl——---r--- ISP IIDDDEDODE MO SBDOPDODODD — A m e B e T B e B T

1E-0d4— - — -

1E-05 - -

F 787.9 MHz Mean Pwr + 20.00 dB |
Complementary Cumulative Distribution Function Samples: 100000
‘ Mean | Peak | Crest | 10% | 1% | 0.1% | 0.01% |
__Trace 1 | 6.50 dém 8.41 dB8m 1.91 dB 0.22 de 0.32 db 1.68 dB 1.91 dB
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Stand-Alone NaN BPSK 134191 1@47 3.75kHz

Spectrum 1 Elgﬂ

Ref Level 8.00 dBém  Offset 0,30 d&

Att 25 ds AQT 1.6 ms » RBW 10 MHz
®15a View
D' = i o
(1) B Cash e — A e - B e T e S S S ——
e \‘ N
1E-03 -
1E-Dd—— — , e S
X
N
1E-05 ,
\
\.
'nv\v
F 787.9 MHz Mean Pwr + 20.00 dB |
Complementary Cumulative Distribution Function Samples: 100000
‘ Mean | Peak | Crest | 10% | 1% | 0.1% | 0.01% |
|__Trace 1 | 6.23 dém 8,35 d8m 2.13 dB 0.40 dB 0.58 dB 2.03 dB 2.17 dB
L K J Measuring... 00 15505124

Stand-Alone NaN QPSK 134191 1@47 3.75kHz

Spectrum ] (l%r]

Ref Level 5.00 dBm  Offset 0,30 d8
Att 25 dB AQT 1.6 ms » RBW 10 MHz
®15a View

1] ] R ] T e ] B SRS FEUSISISI I———

1E-Dd4— - — -

1E-05 - -

F 787.9 MHz Mean Pwr + 20.00 dB |
Complementary Cumulative Distribution Function Samples: 100000
‘ Mean | Peak | Crest | 10% | 1% | 0.1% | 0.01% |
__Trace 1 | 6.48 dém 8,19 d8m 1.71 dB 0.22 de 0.32 db 1,48 dB 1.74 dB

{ )it Measuring...  WRRNRNE

.1
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Stand-Alone NaN BPSK 134191 1@0 15kHz

Spectrum 1 Elgﬂ

Ref Level 8.00 dBém  Offset 0,30 d&

Att 25 dB AQT 1.6 ms » RBW 10 MHz
®15a View
Y
TR
\ o oo S —
ol1 S
{ :

0.0t —\— e e T e e T S s

1E-03—¢ =
1E-Dd——— — , e S
X
N

1E-05 ,

\

\.

\'\,

F 787.9 MHz Mean Pwr + 20.00 dB |
Complementary Cumulative Distribution Function Samples: 100000
‘ Mean | Peak | Crest | 10% | 1% | 0.1% | 0.01% |
|__Trace 1 | 6.66 dém 8.24 d8m 1.58 dg 0.35 dB 1.22 dB 1,54 dp 1.62 dB
L K Measuring... 00
Data: FEH.2 1 1 4 4

Stand-Alone NaN QPSK 134191 1@0 15kHz

Spectrum ] (l%r]

Ref Level 5.00 dBm  Offset 0,30 d8
Att 25 dB AQT 1.6 ms » RBW 10 MHz
®15a View

] T — ] B . — —— I, TR, USEEEEran LIS eea———

1E-03

PO B SR

1E-D4—=

1E-05 - -

F 787.9 MHz Mean Pwr + 20.00 dB |
Complementary Cumulative Distribution Function Samples: 100000

Mean | Peak | Crest | 10% | 1% | 0.1% | 0.01% | |
|_Trace1 | 6.66 deém 2.34 d8m 1.69 dB 0.35 dB 1.22 dB 1.62 dB 1.74 dB

.1

L JL
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Stand-Alone NaN BPSK 134191 1@11 15kHz

Spectrum 1 Elgﬂ

Ref Level 5.00 dém  Offset 0,30 d&
Att 25 dB AQT 1.6 ms » RBW 10 MHz
®15a View

5, :
0.0~ e e e et B e

1E-Dd——tf= - - — . W
X
N
1E-05 ,
\
\.
\'\,

F 787.9 MHz Mean Pwr + 20.00 dB |
Complementary Cumulative Distribution Function Samples: 100000
‘ Mean | Peak | Crest | 10% | 1% | 0.1% | 0.01% |
|__Trace 1 | 6.62 dém 8.27 dB8m 1.65 dB 0.35 dB 1,30 dB 1.59 dB 1.68 dB

)77 Measuring...
~ A
Data: FEH.2 1 1 4 -

Stand-Alone NaN QPSK 134191 1@11 15kHz

Spectrum ] (l%r]

Ref Level 5.00 dBm  Offset 0,30 d8
Att 25 dB AQT 1.6 ms » RBW 10 MHz
®15a View

e R S B e T B T T !

1E-Dd4— - — -

—
-
-

1E-05 - -

F 787.9 MHz Mean Pwr + 20.00 dB |
Complementary Cumulative Distribution Function Samples: 100000

Mean | Peak | Crest | 10% | 1% | 0.1% | 0.01% | |
|_Trace1 | 6.61 dem £.32 dBm 1.72 dB 0.35 dB 1.25 dB 1.68 dB 1.74 dB

.1

L JL
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Stand-Alone NaN QPSK 134191 3@3 15kHz
Spectrum 1 l c%: l
Ref Level 5.00 dBm  Offset 0,30 d8
Att 25 dB AQT 1.6 ms » RBW 10 MHz
®1Sa View
\‘-_:- =
'-’::::L‘.-_ =t
0.1 — -t
o O HR e
)
\
\
0.0 g ———— - v
1E-03 ;l
1E-04
. 3
1E-0S ."
X
A\
F 787.9 MHz " =0 ) “Mean Pwr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 100000
Mean | Peak | Crest 10% | 1% | 0.1% | 0.01% |
Trace 1 I 6.83 dém 10,70 d&m 3.87 dB 3.10 dB 3.80 dp 3.88 dB 3.94 dp
)i T
L JL

J

Measuring...

| | B L) 15:98:4%
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Appendix A.3: 26dB Emission Bandwidth and Occupied Bandwidth for

Test Result
Band OpMode Bandwidth | Modulation [ Channel | Tones | SCS ZEElE BRI | OEBLEE BEEE Verdict
(MHz) (MHz)
787-788M | Stand-Alone NaN BPSK 134183 | 1@0 | 3.75kHz 0.03158 0.05697 PASS
787-788M | Stand-Alone NaN QPSK 134183 | 1@0 | 3.75kHz 0.03778 0.05317 PASS
787-788M | Stand-Alone NaN BPSK 134183 | 1@0 15kHz 0.11674 0.12754 PASS
787-788M | Stand-Alone NaN QPSK 134183 | 1@0 15kHz 0.12854 0.12874 PASS
787-788M | Stand-Alone NaN QPSK 134183 | 12@0 | 15kHz 0.25507 0.18691 PASS
787-788M | Stand-Alone NaN BPSK 134191 | 1@0 | 3.75kHz 0.03698 0.05677 PASS
787-788M | Stand-Alone NaN QPSK 134191 | 1@0 | 3.75kHz 0.04118 0.05517 PASS
787-788M | Stand-Alone NaN BPSK 134191 | 1@0 15kHz 0.11774 0.12794 PASS
787-788M | Stand-Alone NaN QPSK 134191 | 1@0 15kHz 0.12853 0.12794 PASS
787-788M | Stand-Alone NaN QPSK 134191 | 12@0 | 15kHz 0.24228 0.18391 PASS
Test Graphs
787-788M Stand-Alone NaN BPSK 134183 1@0 3.75kHz
Spectrum ] u%?
Ref Level 25,00 dBm Offset 0.30 dB & RBW 500 Hz
Att 35ds SWT 3.89ms w VBW 2kHz Mode 2uto FFT
® 1Pk Max
M2[1] 5.02 dBm
5
20 dem 7687.011990 MHz
10 dBm o Occ Bw 56.971514243 kHz
I’ M1[1) 22.31 dBm
0 dBm " 786.998800 MH2z
|\
-10 dBm ]
™ .4| 1
-20.dBm=—01 20,980 d&m - = ix e
-30 dBm Wnrﬁy;f f[l{il'q,,-. :
AT !U’ﬂm
- A (!
-40 dBm r‘/n{,vr \2
P an s
-?-%Eﬁnr & 2ol i
-60 dBm
-70 dBm
CF 787.0 MHz 2001 pts Span 400.0 kHz
Marker
Type | Ref | Trc | X-value | Y-value |  Function | Function Result |
M1 1] 786.9988 MHz | -22.31 dBm ,
T1 1) 786,996202 MHz | ~-21.86 dBm Qcc Bw 56.971514243 kHz
T2 1| 787.053173 MHz | -31.44 dBm |
M2 1 787.01199 MHz | 5.02 dim |
D3 M1 1 31.58 kHz 0.78 dB
| Tt | Measuring... ey we !mnm!'xzs'
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787-788M Stand-Alone NaN QPSK 134183 1@0 3.75kHz
Spectrum ] |n€|
Ref Level 25,00 dBm Offset 0.30 dB & RBW 500 Hz
Att 35 de SWT 3.9ms » VBW 2 kHz Mode Auto FFT
@ 1Pk Max
M2i1) 1.89 dam
20 JB 787.013390 MHz
10 dBm s Oce Bw 53.173413293 kH2»
X M1[1) 22.80 dBm
o dBm A 786.995800 MHz
-10 dBm l‘
e W
=2 —fD1 -21,110 dBm 7 i
) YT LA 7
-30 dBm A
WWVVY lv[l{mm
o " Y AT
O i it
50 dBMm i
-60 dBm
-70 dBm
CF 787.0 MHz 2001 pts Span 400.0 kHz
Marker \
i {
|_Type | Ref | Trc | X-value | ¥ -value |  Function | Function Result 1|
M1 1] 786.5958 MHz | -22,80 dBm |
[ T1 1 786.996602 MHz | -21.32 dBm | Occ Bw | 53.173413293 kHz ||
T2 1) 787.049775 MMz | -28,97 dBm | |
| ™2 1] 787.01339 MHz | 4.89 dem | \
| D3 M1 1 37.78 kHz | 0.56 da |

o

a: 25 .FEH.2021 13:02:28

Measuring...

1S2z:20

787-788M Stand-Alone NaN BPSK

134183

1@0 15kHz

Spectrum ]

(=)

Ref Level 25,00 dBm Offset 0,30 d8 & RBW 2 kHz

Alt 35 de SWT 947.7 s & VBW 10 kHz Mode Auto FFT
@ 1Pk Max
M2i1) 5.55 dam
2
20,48 787.022040 MHz
10 dBm a Oce Bw 127.536231884 kH»
Mi[1) 23.14 dam

O aBm

786.979010 MH2

-10 dBm

-30 dBm Al

AMps Do

VU™ \f’\:};\_r

AV NP
v Y

-40 dBm ‘f\}

% j’"‘\._ *\f\

{rv \4‘\\
S50.darfi < -
&
-60 dBm =g T
-70 dBm
CF 787.1 MHz 2001 pts Span 400.0 kHz
Marker ‘?
_Type | Ref | Trc | X-value | ¥ -value |  Function | Function Result 1|
M1 1| 786.97901 MHz | -23,14 dbm {
| 71 1 786.99245% MHz | -19.89 diém | Occ Bw | 127.536231884 kHz ||
T2 1 787.11993 MHz | 23,74 dBm | :
| M2 1] 787.02204 MHz | 5.55 dBm | \
| D3 M1 1 116.74 kHz | 1.83 da |

Measuring...




Prufbericht - Produkte
Test Report - Products

Appendix A
50315831 007
Page 15 of 64

A TUVRheinland®

787-788M Stand-Alone NaN QPSK 134183 1@0 15kHz
Spectrum ] |n€|
Ref Level 25,00 dBm Offset 0,30 d8 & RBW 2 kHz
Att 35 de SWT 947.7 s & VBW 10 kHz Mode Auto FFT
@ 1Pk Max
D3[1) 1.58 dB
20 JB 128.540 kHz
10 dBm o Oce Bw 128.735632184 kHz»
,,l» M1[1]) 22.91 d&am
o dBm \ 786.979410 MHz
-10 dBm - ,\ f \ ’\-\
|20 dem=—ty1 .21.0¢ I:';Yl‘a"’* ! V \ U gy 3 T2
1 ) m v s
o WA
: ) / NN
30 dBm [,\/'r T SRS WY o \V
-40 dBm N ,\\r"‘\‘
" i )
50,48 -
Ny
-60 dBm b —
-70 dBm
CF 787.1 MHz 2001 pts Span 400.0 kHz
Marker ‘?
|_Type | Ref | Trc | X-value | ¥ -value |  Function | Function Result 1|
M1 1] 786.97941 MHz | -22,91 dBm |
[ T1 1 786.992854 MHz | -18.49 dBm | Occ Bw | 128.735632184 kHz |
T2 1) 787.121589 MMz | -22.89 dBm | |
| ™2 1] 787.01884 MH2 | 5.00 dBm | \
| D3 M1 1 128.59 kHz | 1.58 da |
L I: Measuring...  SURUEN 1307:22
Data: FEH.2021 14:07:22
787-788M Stand-Alone NaN QPSK 134183 12@0 15kHz
Spectrum ] Iunv |
Ref Level 25,00 dBm Offset 0,30 d8 & RBW 2 kHz
Att 35 de SWT 532.6 U3 & VBW 10 kHz Mode Auto FFT
@ 1Pk Max
M2i1) -2.75 dam
20 B 787.135180 MHz
10 dBm Oce Bw 186906546727 kH»
M1[1) 30.57 dam
O dBm M 786.968020 M2
10 dim P AVASVARY 2P0V o Wv"'\p/' B Ve VY (O
N ‘;
-20 dém TV T
2 M1 IT\ f "‘C& .
— 28¥S0 dEam i
FUEsm——01 28§50 dén e
Al/‘\/ \'\A
-40 dBm 7 L"'\
A
S BB PSS
-60 dBm
-70 dBm
CF 787.1 MHz 2001 pts Span 400.0 kHz
Marker ‘?
_Type | Ref | Trc | X-value | ¥ -value |  Function | Function Result 1|
M1 1] 786.96802 MHz | 30,57 dBm |
[ T1 1 787.006447 MHz | -18.96 dBm | Occ Bw | 186.906546727 kHz |
T2 1 787,193353 MMz | ~14.54 dBm | !
| M2 1] 787.13518 MH2 | -2,75 dBm | \
| D3 M1 1 255.07 kHz | 1.46 da |
L I Measuring... 19:14:56
Data: 21 14:14:1¢
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787-788M Stand-Alone NaN BPSK 134191 1@0 3.75kHz
Spectrum ] |n€|
Ref Level 25,00 dBm Offset 0.30 dB & RBW 500 Hz
Att 35 de SWT 3.89ms » VBW 2 kHz Mode Auto FFT
@ 1Pk Max
M2i1) 5.16 dam
20 JB 787.812020 MHz
10 dBm e Oce Bw 56.771614193 kH»
p M1[1]) 21.82 dam
0 dBm 787.795950 MHz
-10 dBm ”
20 d8m=—r1 20,940 d LN | N
o “ o« dem ? | Vm
30 dBm '-,f'.;, b w RETLL VY
A TV
40 dBm Ay mﬂﬁ% %
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o= ~y
-60 dBm
-70 dBm
CF 787.848 MHz 2001 pts Span 400.0 kHz
Marker ‘?
|_Type | Ref | Trc | X-value | ¥ -value |  Function | Function Result 1|
M1 1] 787.79595 MHz | -21,82 dBm ?
[ T1 1 787.796626 MHz | -21.75 dBm | Occ Bw | 56.771614193 kHz |
T2 1 787.853397 MMz | -30,72 dBm | |
| m2 1 787.81202 MH2 | 5.16 dBm | \
| D3 M1 1 36,98 kHz | 0.57 da |
L I: Measuring...  SURUEN 14:19311
Data: FEH.2021 14: 1
787-788M Stand-Alone NaN QPSK 134191 1@0 3.75kHz
Spectrum ] Iunv |
Ref Level 25,00 dBm Offset 0.30 dB & RBW 500 Hz
Att 35 de SWT 3.89ms » VBW 2 kHz Mode Auto FFT
@ 1Pk Max
D3[1) 1.03 dB
20 dBm $1.1680 kHz
10 dBm ‘s Oce Bw 55.172413793 kHz
y" mM1[1) 22.99 dam
0 dBm 1 787.795550 MHz
-10 dBm ‘{L
mi
-2 — > . n) nﬂ.r 3
fD1 -21,160 dam fi i >
.30 dBm sl ﬁﬂrg‘f “ 'MMTIIL\ iy +
POALLN TTVIRY
s e o IIAANRARAARANA AR R AR r 0
'_,_,_..N“M)v' 1'1ITB]W PR LELARARAY WUU“W
O SN A
-60 dBm
-70 dBm
CF 787.848 MHz 2001 pts Span 400.0 kHz
Marker ‘?
_Type | Ref | Trc | X-value | ¥ -value |  Function | Function Result 1|
M1 1] 787.79555 MHz | -22,99 dBm |
[ T1 1 787.796826 MHz | -19.65 dBm | Occ Bw | 55.172413793 kHz |
T2 1 787.,851998 MMz | ~27.97 dBm | !
| m2 1] 787.81262 MH2 | 4.84 dBm | |
| D3 M1 1 41,18 kHz | 1.03 da |
L I Measuring... 142 %i21
Data: 21 14:21:21
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787-788M Stand-Alone NaN BPSK 134191 1@0 15kHz

Spectrum ] (Evv'q

Ref Level 25,00 dBm Offset 0,30 d8 & RBW 2 kHz

Att 35 de SWT 947.7 s & VBW 10 kHz Mode Auto FFT
@ 1Pk Max
M2i1) S5.149 dam

2
20 dBm 787.822010 MHz
10 dBm L0 Oce Bw 127.936031984 kH»

{ M1[1]) 21.36 dam
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CF 787.848 MHz 2001 pts Span 400.0 kHz
Marker }
|_Type | Ref | Trc | X-value | ¥ -value |  Function | Function Result 1|
M1 1| 787.77956 MHz | -21.36 dBm ?
[ T1 1 787.792428 MHz | -19.73 dBm | Occ Bw | 127.936031984 kHz |
T2 1) 787.920364 MMz | -23.87 dBm | !
| M2 1] 787.82201 MH2 | S.14 dBm | \
| D3 M1 1 117.74 kHz | -0.15 dia |

Measuring... 14:24:10

a: 25 .FEH.2021 14:24:10

o

787-788M Stand-Alone NaN QPSK 134191 1@0 15kHz

Spectrum ] [Eé—;]

Ref Level 25,00 dBm Offset 0,30 d8 & RBW 2 kHz

Att 35 de SWT 947.7 s & VBW 10 kHz Mode Auto FFT
@ 1Pk Max
M2i1) 5.08 dam
2 L}
20 dém /787.818810 MHz
10 dBm Poe Qe Bw 127.936031984 kH»
) M1[1) 21.89 dam
0 dBm A \\ 787779760 MHz
-10 dBm - oy
A EAY:
=20 dBm=—=n1 201,920 d M ¥ \ M na 12
I “ e e 1 h \/;\\ /V\ ;5“
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30 dBm [\\}, v w = e N b OBRD. R, \V‘”‘
40 dBm _/.\, \r\‘v
50 dBm o
-60 dBm
-70 dBm
CF 787.848 MHz 2001 pts Span 400.0 kHz
Marker ‘?
_Type | Ref | Trc | X-value | ¥ -value |  Function | Function Result 1|
M1 1] 787.77976 MHz | -21,89 dBm |
[ T1 1 787.793227 MHz | -17.29 dBm | Occ Bw | 127.936031984 kHz |
T2 1 787.921163 MMz | -22,97 dBm | !
| m2 1] 787.81881 MH2 | 5.08 dém | |
| D3 M1 1 128.53 kHz | 0.50 da |

Measuring... 14:26:11
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787-788M Stand-Alone NaN QPSK 134191 12@0 15kHz

Spectrum 1 ‘%’l
Ref Level 25,00 dbm  OFset 0,30 db w RBW 3 kHz
Att 35 dB  SWT  532.6 s & VBW 10 kHz  Mode Auto FFT

@ 1Pk Max

mM2[1] -2.40 dBm
20 dém 787.967360 MHz
Oce Bw 183.908045977 kH»
M1[1]) 30.02 dam

M2 787.778560 MHz
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-70 dBm

CF 787.888 MHz 2001 pts Span 400.0 kHz

Marker
_Ttype | Ref | Trc| X-value | Y-value | __Function | Function Result I}
M1 787.77856 MHz | -30.02 dBm |
T1 787.80884 MHz | -12.09 dBém | Occ Bw 183.90B045%77 kHz
T2 787,992748 MMz | ~12.44 dBm_|
M2 787 96736 MH2 | -2.40 dBm |
D3 M1 242,28 kH2 1.11 dB

i J Measuring... MTTTTTTY ey
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Appendix A.4: Band Edge for NB

Test Result

Band OpMode Bandwidth Modulation Channel Tones SCS Ze;g]l)t Verdict
787-788M Stand-Alone NaN BPSK 134183 1@0 3.75kHz -24.13 PASS
787-788M Stand-Alone NaN QPSK 134183 1@0 3.75kHz -24.12 PASS
787-788M Stand-Alone NaN BPSK 134183 1@47 3.75kHz -54.43 PASS
787-788M Stand-Alone NaN QPSK 134183 1l@47 3.75kHz -54.35 PASS
787-788M Stand-Alone NaN BPSK 134183 1@0 15kHz -16.86 PASS
787-788M Stand-Alone NaN QPSK 134183 1@0 15kHz -17.49 PASS
787-788M Stand-Alone NaN BPSK 134183 1@11 15kHz -38.80 PASS
787-788M Stand-Alone NaN QPSK 134183 l@11 15kHz -38.14 PASS
787-788M Stand-Alone NaN QPSK 134183 12@0 15kHz -22.29 PASS
787-788M Stand-Alone NaN BPSK 134184 1@0 3.75kHz -40.76 PASS
787-788M Stand-Alone NaN QPSK 134184 1@0 3.75kHz -39.99 PASS
787-788M Stand-Alone NaN BPSK 134184 1@47 3.75kHz -48.19 PASS
787-788M Stand-Alone NaN QPSK 134184 1@47 3.75kHz -49.11 PASS
787-788M Stand-Alone NaN BPSK 134184 1@0 15kHz -48.00 PASS
787-788M Stand-Alone NaN QPSK 134184 1@0 15kHz -52.57 PASS
787-788M Stand-Alone NaN BPSK 134184 1@11 15kHz -56.68 PASS
787-788M Stand-Alone NaN QPSK 134184 1@11 15kHz -57.38 PASS
787-788M Stand-Alone NaN QPSK 134184 12@0 15kHz -41.90 PASS
787-788M Stand-Alone NaN BPSK 134190 1@0 3.75kHz -48.42 PASS
787-788M Stand-Alone NaN QPSK 134190 1@0 3.75kHz -48.29 PASS
787-788M Stand-Alone NaN BPSK 134190 1l@47 3.75kHz -40.14 PASS
787-788M Stand-Alone NaN QPSK 134190 1@47 3.75kHz -41.09 PASS
787-788M Stand-Alone NaN BPSK 134190 1@0 15kHz -56.74 PASS
787-788M Stand-Alone NaN QPSK 134190 1@0 15kHz -56.64 PASS
787-788M Stand-Alone NaN BPSK 134190 l@1l 15kHz -47.94 PASS
787-788M Stand-Alone NaN QPSK 134190 l@1l 15kHz -52.52 PASS
787-788M Stand-Alone NaN QPSK 134190 12@0 15kHz -35.47 PASS
787-788M Stand-Alone NaN BPSK 134191 1@0 3.75kHz -45.72 PASS
787-788M Stand-Alone NaN QPSK 134191 1@0 3.75kHz -45.82 PASS
787-788M Stand-Alone NaN BPSK 134191 1@47 3.75kHz -30.51 PASS
787-788M Stand-Alone NaN QPSK 134191 1@47 3.75kHz -29.87 PASS
787-788M Stand-Alone NaN BPSK 134191 1@0 15kHz -37.14 PASS
787-788M Stand-Alone NaN QPSK 134191 1@0 15kHz -39.30 PASS
787-788M Stand-Alone NaN BPSK 134191 1@11 15kHz -19.95 PASS
787-788M Stand-Alone NaN QPSK 134191 l@11 15kHz -20.62 PASS
787-788M Stand-Alone NaN QPSK 134191 12@0 15kHz -27.54 PASS
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Stand-Alone

NaN BPSK

134183 1@0 3.75kHz

Spectrum ]

(=]

25.00 dam
35 de

Ref Level
Att
Count S00/500

swW1 3.8 ms

Offsat 0.30 dB «w RBW 500 Hz
- vaw

2 kHz Mode aAuto FFT

@ 1Rm AvgPwr

Mi[1]

20 dBm

Z24.13 dBm
787.000000 Mz

10 dB st

0 dBm

-10 dBm

01 -13.000 dény

-20 dBm

-30 dBém

~-40 dBm

-50 dBm

60 dem <

AN
Svarate
b AP

MV
W\ \N\,"\, V‘v\‘-\’WW\“

ARERE]

CIF 787.0 MKz

- < .

2001 pts Span 1.0 MH2
) Measuring... ‘..l..a u !!’Fn‘l‘!!

Stand-Alone

NaN QPSK

134183 1@0 3.75kHz

Spectrum

0.30 dB » R
3.8 ms

Offset
SWT

Ref Level 25.00 dém
Att 35 dB
Count 500/500

- vBw

BW 500 Hz

2 kH2 Mode Auto FFT

® 1Rm AvaPwr

20 dém

M1{1]

10 dam

-24.12 dBm
7687.000000 MH2z

0 dam

-10 dBm

D1 -13.000 dBmy

-20 dém

-30 dBmy=—

-40 dBm

-S0 dam

Yk '

-60 dBm

",f\j\/'\.(\m

M
v

Ay WA

aﬂ"\/\/\u’v\)\/\f\/\m\ﬂ

CF 787.0 MHM2

. \

2001 pts Span 1.0 MHz
| Measuring... =.m u !“um!uas!




Prufbericht - Produkte
Test Report - Products

Appendix A
50315831 007
Page 21 of 64

A TUVRheinland®
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Stand-Alone NaN BPSK 134183 1@0 15kHz
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Appendix A.5: Conducted Spurious Emission for NB

Test Result

Band OpMode Bandwidth | Modulation | Channel | Tones | SCS St(?;ﬁ;;q St(m_l?;)eq 'Zje;rw)t ((ngn':) Verdict
787-788M | Stand-Alone NaN QPSK 134183 | 1@0 | 3.75kHz 30 1000 -38.33 [ -13 | PASS
787-788M | Stand-Alone NaN QPSK 134183 | 1@0 | 3.75kHz 1000 5000 -41.45| -13 PASS
787-788M | Stand-Alone NaN QPSK 134183 | 1@0 | 3.75kHz 5000 12000 -59.31 | -13 PASS
787-788M | Stand-Alone NaN QPSK 134183 | 1@0 | 3.75kHz | 12000 26500 |-57.78 | -13 | PASS
787-788M | Stand-Alone NaN BPSK 134183 | 1@0 | 15kHz 30 1000 -40.47 | -13 | PASS
787-788M | Stand-Alone NaN BPSK 134183 | 1@0 15kHz 1000 5000 -41.81| -13 PASS
787-788M | Stand-Alone NaN BPSK 134183 | 1@0 | 15kHz 5000 12000 |-60.18| -13 | PASS
787-788M | Stand-Alone NaN BPSK 134183 | 1@0 15kHz 12000 26500 -57.54 | -13 PASS
787-788M | Stand-Alone NaN QPSK 134183 | 12@0 | 15kHz 30 1000 -36.86 [ -13 | PASS
787-788M | Stand-Alone NaN QPSK 134183 | 12@0 | 15kHz 1000 5000 -41.87 | -13 PASS
787-788M | Stand-Alone NaN QPSK 134183 | 12@0 | 15kHz 5000 12000 |-60.14 | -13 | PASS
787-788M | Stand-Alone NaN QPSK 134183 | 12@0 | 15kHz 12000 26500 |-57.29 | -13 | PASS
787-788M | Stand-Alone NaN QPSK 134184 | 1@0 | 3.75kHz 30 1000 -39.36 [ -13 | PASS
787-788M | Stand-Alone NaN QPSK 134184 | 1@0 | 3.75kHz 1000 5000 -41.67 | -13 PASS
787-788M | Stand-Alone NaN QPSK 134184 | 1@0 | 3.75kHz 5000 12000 |-59.83 | -13 [ PASS
787-788M | Stand-Alone NaN QPSK 134184 | 1@0 | 3.75kHz | 12000 26500 |-57.32| -13 | PASS
787-788M | Stand-Alone NaN BPSK 134184 | 1@0 | 15kHz 30 1000 -36.18 | -13 | PASS
787-788M | Stand-Alone NaN BPSK 134184 | 1@0 15kHz 1000 5000 -41.87 | -13 PASS
787-788M | Stand-Alone NaN BPSK 134184 | 1@0 15kHz 5000 12000 -59.65 | -13 PASS
787-788M | Stand-Alone NaN BPSK 134184 | 1@0 | 15kHz 12000 26500 |-57.08| -13 | PASS
787-788M | Stand-Alone NaN QPSK 134184 | 12@0 | 15kHz 30 1000 -36.76 | -13 PASS
787-788M | Stand-Alone NaN QPSK 134184 | 12@0 | 15kHz 1000 5000 -33.67 | -13 PASS
787-788M | Stand-Alone NaN QPSK 134184 | 12@0 | 15kHz 5000 12000 |-55.15| -13 | PASS
787-788M | Stand-Alone NaN QPSK 134184 | 12@0 | 15kHz 12000 26500 |-57.08| -13 | PASS
787-788M | Stand-Alone NaN QPSK 134190 | 1@0 | 3.75kHz 30 1000 -39.64 [ -13 | PASS
787-788M | Stand-Alone NaN QPSK 134190 | 1@0 | 3.75kHz 1000 5000 -41.67 | -13 PASS
787-788M | Stand-Alone NaN QPSK 134190 | 1@0 | 3.75kHz 5000 12000 |-59.76 | -13 | PASS
787-788M | Stand-Alone NaN QPSK 134190 | 1@0 | 3.75kHz 12000 26500 -57.13 | -13 PASS
787-788M | Stand-Alone NaN BPSK 134190 | 1@0 15kHz 30 1000 -35.36 | -13 PASS
787-788M | Stand-Alone NaN BPSK 134190 | 1@0 15kHz 1000 5000 -41.78 | -13 PASS
787-788M | Stand-Alone NaN BPSK 134190 | 1@0 | 15kHz 5000 12000 |-63.48| -13 | PASS
787-788M | Stand-Alone NaN BPSK 134190 | 1@0 15kHz 12000 26500 -57.53 | -13 PASS
787-788M | Stand-Alone NaN QPSK 134190 | 12@0 | 15kHz 30 1000 -35.23 [ -13 | PASS
787-788M | Stand-Alone NaN QPSK 134190 | 12@0 | 15kHz 1000 5000 -36.84 [ -13 | PASS
787-788M | Stand-Alone NaN QPSK 134190 | 12@0 | 15kHz 5000 12000 |-53.50| -13 [ PASS
787-788M | Stand-Alone NaN QPSK 134190 | 12@0 | 15kHz 12000 26500 |-57.09 | -13 [ PASS
787-788M | Stand-Alone NaN QPSK 134191 | 1@0 | 3.75kHz 30 1000 -41.41 | -13 PASS
787-788M | Stand-Alone NaN QPSK 134191 | 1@0 | 3.75kHz 1000 5000 -41.60 | -13 | PASS
787-788M | Stand-Alone NaN QPSK 134191 | 1@0 | 3.75kHz 5000 12000 |-59.76 | -13 | PASS
787-788M | Stand-Alone NaN QPSK 134191 | 1@0 | 3.75kHz 12000 26500 -57.47 | -13 PASS
787-788M | Stand-Alone NaN BPSK 134191 | 1@0 15kHz 30 1000 -39.47 | -13 PASS
787-788M | Stand-Alone NaN BPSK 134191 | 1@0 15kHz 1000 5000 -41.71| -13 PASS
787-788M | Stand-Alone NaN BPSK 134191 | 1@0 | 15kHz 5000 12000 |-60.01| -13 [ PASS
787-788M | Stand-Alone NaN BPSK 134191 | 1@0 15kHz 12000 26500 -57.27 | -13 PASS
787-788M | Stand-Alone NaN QPSK 134191 | 12@0 | 15kHz 30 1000 -41.71 | -13 PASS
787-788M | Stand-Alone NaN QPSK 134191 | 12@0 | 15kHz 1000 5000 -41.11 | -13 PASS
787-788M | Stand-Alone NaN QPSK 134191 | 12@0 | 15kHz 5000 12000 -59.77 | -13 PASS
787-788M | Stand-Alone NaN QPSK 134191 | 12@0 | 15kHz 12000 26500 -57.44 | -13 PASS
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Test Graphs

134183 _787.1MHz_3.75KHz_1@0_QPSK_30M-1000M

Spectrum

=)

30.00 dBm
40 dB

Ref Level
Att
Count 50/50

Offset 0.30 dB w RBW 1 MHz

SWT Ims & VBW 3 MH2 Mode Auto Sweep

M2i1]

10 dBm

mif1]

38.33 dBm
841.130 MH2
7.97 dBm
787,100 MH2z

O dBm

-10 dBm

-20 dBm

-30 dBm

~40 dBm I

S0 dBm

,.,,.,J{M

-60 dBm

Start 30.0 MH2

3001 pts

Measuring...

Stop 1.0 GH2

15:58:07

134183_787.1MHz_3.75KHz_1@0_QPSK_1000M-5000M

Spectrum

Ref Level 25.00 dam
Att 3s de
Count S0/50

Offset
SWT

0,30 dB =» RBW 1 MHz

4 ms s VBW 3 MHz Mode Auto Swesp

@ 1Rm Max

20 dBm

Mi[1]

10 dBm~

0 dBm

41.45 dBm
4.99000 CHz

-10 dBm

B ery

-20 dém

-30 dBém

-40 dBmy

60 dBm

-70 dBm

Start 1.0 GH2z

3001 pts

Measuring.

Stop 5.0 GH2z

i‘l 16:27




Appendix A
50315831 007
Page 40 of 64

TUVRheinland®

Prufbericht - Produkte
Test Report - Products

134183 _787.1MHz_3.75KHz_1@0_QPSK_5000M-12000M

Spectrum ] “%,’ |

Ref Level 10.00 dém Offset 0.20 dB « RBW 1 MMz

Att 20 dB SWT 28 ms w» VBW 3 MMz Mode auto Sweep
Count 50/50
® LRm Max
Mif1] 59.31 dBm
5.87350 GHz
0 dém
-10 dBm

01 -13,000 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

s L N Ld
A b Porgiptoh ol ek L imp 4 Fogn W™

Start 5.0 GHz

3001 pts Stop 12.0 GHz
Measuring...

16:20:00

Date: 25,.F2B.2021 16:20:00

134183_787.1MHz_3.75KHz_1@0_QPSK_12000M-26500M

Spectrum ] [@]

Ref Level 10,00 dBm Offset 0.30 dB & RBW 1 MHz
Att 20 dB SWT S8 ms » VBW 3 MH2 Mode aAuto Sweep
Count 50/50

@ 1Rm Max

M1[1) -57.78 dBM
15.84850 GH»
0 dBm

-10 dBm~

01 -13.000 dam

-20 dém

-30 dém

40 dBm

-S0 dBém

M1

60 dBm—T7-2 g e vx‘v“ N W T e ‘vw,l ——~ r—p S A Al
-70 dBm

-80 dBm

Start 12.0 GHz 3001 pts Stop 26.5 GHz

Measuring...  LURLENE

L JU J 16:20:34




Appendix A
50315831 007
Page 41 of 64

TUVRheinland®

Prufbericht - Produkte
Test Report - Products

134183_787.1MHz_15KHz_1@0_BPSK_30M-1000M

Spectrum ] @

Ref Level 20,00 dBm Offset 0.30 dB « RBW 1 MHz
Alt 40 dB SWT Ims » VBW 3 MH2 Mode aAuto Sw