Appendix E
50315831 001
Page 1 of 59

A_ TUVRheinland*

Produkte
Products

Appendix E: Test Results of Band 13
for NB-1oT operation

APPENDIX E: TEST RESULTS OF BAND 13 FOR NB-IOT OPERATION ...cuuiiiiiiiieiieieee e e 1
APPENDIX E.1: RF POWER OUTPUT AND EFFECTIVE (ISOTROPIC) RADIATED POWER OUTPUT DATA FOR
N 2

LSS 0= L SO PEERP 2
APPENDIX E.2: PEAK-TO-AVERAGE RATIO(CCDF) FORNB .....covtiiiiiiiieiciceeieie et eeanens 3
TESE RESUIL ...ttt e oottt et e e e oo b et ettt e e e e e okt bbb e et e e e e e e annbbebeeeeeesaaasnbbebeeeeeeeaanne 3
TESE GraPNS. .., 3
APPENDIX E.3: 26DB EMISSION BANDWIDTH AND OCCUPIED BANDWIDTHFORNB ......ccoviiiiiiieiin, 9
LSS =S L PO PERRR 9
LR T =T o £ PP PP PTP PP OPPPPIN 9
APPENDIX E.4: BAND EDGE FOR NB....oiiiiii e e e e e e e e eeas 17
TEST RESUIL ...ttt oo oottt e e e e oo e bbb e et e e e e e e ot bbb e et e e e e e e e nb bbb e e e e e e e e eannnnnbeeeaeaeeas 17
LT A C = o] o L TP UPT O PPPPPPRTN 17
APPENDIX E.5: CONDUCTED SPURIOUS EMISSION FOR NB .....ccviiiiiiiiieeeeee e 27
LSS 0= PR 27
LSS T =T o] £ E SRS PPP 28
APPENDIX E.6: FREQUENCY STABILITY FOR NB ...oeiii e e 58

ST A (ST | S 58




Appendix E : . .
50315831 001 é TUVRheinland
Produkte
Products Page 2 of 59

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

Test Result
Band OpMode Bandwidth | Modulation | Channel | Tones SCS Result ERP Limit (watts) | Verdict
dBm | dBm [ Watts

Band13 | Stand-Alone NaN QPSK 23181 | 1@11 | 15kHz 6.14 | 6.13 | 0.004 3 PASS
Band13 | Stand-Alone NaN QPSK 23181 1@0 | 3.75kHz | 7.25 7.24 | 0.005 3 PASS
Band13 | Stand-Alone NaN QPSK 23181 1@0 15kHz 6.41 6.4 | 0.004 3 PASS
Band13 | Stand-Alone NaN QPSK 23181 3@3 15kHz 6.33 | 6.32 | 0.004 3 PASS
Band13 | Stand-Alone NaN QPSK 23181 1@47 | 3.75kHz | 7.15 7.14 | 0.005 3 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@0 | 3.75kHz | 20.69 | 20.68 | 0.117 3 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@0 15kHz | 21.06 | 21.05 | 0.127 3 PASS
Band13 | Stand-Alone NaN QPSK 23230 | 1@11 | 15kHz | 20.99 | 20.98 | 0.125 3 PASS
Band13 | Stand-Alone NaN QPSK 23230 3@3 15kHz 21.11 | 21.1 | 0.129 3 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@47 | 3.75kHz | 20.66 | 20.65 | 0.116 3 PASS
Band13 | Stand-Alone NaN QPSK 23279 1@0 | 3.75kHz | 7.39 | 7.38 | 0.005 3 PASS
Band13 | Stand-Alone NaN QPSK 23279 1@0 15kHz 6.87 | 6.86 | 0.005 3 PASS
Band13 | Stand-Alone NaN QPSK 23279 1@47 | 3.75kHz | 7.38 7.37 | 0.005 3 PASS
Band13 | Stand-Alone NaN QPSK 23279 | 1@11 | 15kHz 6.67 | 6.66 | 0.005 3 PASS
Band13 | Stand-Alone NaN QPSK 23279 3@3 15kHz 6.97 | 6.96 | 0.005 3 PASS
Band13 | Stand-Alone NaN BPSK 23181 3@3 15kHz 6.41 6.4 | 0.004 3 PASS
Band13 | Stand-Alone NaN BPSK 23181 1@0 15kHz 6.69 | 6.68 | 0.005 3 PASS
Band13 | Stand-Alone NaN BPSK 23181 | 1@47 | 3.75kHz | 6.99 6.98 | 0.005 3 PASS
Band13 | Stand-Alone NaN BPSK 23181 | 1@11 | 15kHz 6.61 6.6 | 0.005 3 PASS
Band13 | Stand-Alone NaN BPSK 23181 1@0 | 3.75kHz 7.2 7.19 | 0.005 3 PASS
Band13 | Stand-Alone NaN BPSK 23230 | 1@47 | 3.75kHz | 20.61 | 20.6 | 0.115 3 PASS
Band13 | Stand-Alone NaN BPSK 23230 1@0 | 3.75kHz | 20.68 | 20.67 | 0.117 3 PASS
Band13 | Stand-Alone NaN BPSK 23230 3@3 15kHz 21.09 | 21.08 | 0.128 3 PASS
Band13 | Stand-Alone NaN BPSK 23230 1@11 15kHz 20.89 | 20.88 | 0.122 3 PASS
Band13 | Stand-Alone NaN BPSK 23230 1@0 15kHz | 20.94 | 20.93 | 0.124 3 PASS
Band13 | Stand-Alone NaN BPSK 23279 3@3 15kHz 6.76 6.75 | 0.005 3 PASS
Band13 | Stand-Alone NaN BPSK 23279 1@0 | 3.75kHz | 7.35 7.34 | 0.005 3 PASS
Band13 | Stand-Alone NaN BPSK 23279 | 1@11 | 15kHz 6.79 6.78 | 0.005 3 PASS
Band13 | Stand-Alone NaN BPSK 23279 | 1@47 | 3.75kHz 7.3 7.29 | 0.005 3 PASS
Band13 | Stand-Alone NaN BPSK 23279 1@0 15kHz 6.2 6.19 | 0.004 3 PASS
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Appendix E.2: Peak-to-Average Ratio(CCDF) for NB

TOF

Test Result
Band OpMode Bandwidth Modulation Channel Tones SCS R(ZSBL;" IEc'jrg')t Verdict
Band13 Stand-Alone NaN QPSK 23230 3@3 15kHz 9.59 <=13 PASS
Band13 Stand-Alone NaN QPSK 23230 1@11 15kHz 4.99 <=13 PASS
Band13 Stand-Alone NaN QPSK 23230 1@0 15kHz 4,32 <=13 PASS
Band13 Stand-Alone NaN QPSK 23230 1l@47 3.75kHz 2.03 <=13 PASS
Band13 Stand-Alone NaN QPSK 23230 1@0 3.75kHz 1.59 <=13 PASS
Band13 Stand-Alone NaN BPSK 23230 3@3 15kHz 9.59 <=13 PASS
Band13 Stand-Alone NaN BPSK 23230 1@11 15kHz 9.1 <=13 PASS
Band13 Stand-Alone NaN BPSK 23230 1@0 15kHz 8.43 <=13 PASS
Band13 Stand-Alone NaN BPSK 23230 1@47 3.75kHz 1.86 <=13 PASS
Band13 Stand-Alone NaN BPSK 23230 1@0 3.75kHz 8.29 <=13 PASS
Test Graphs
Band13_Stand-Alone_NaN_QPSK_ 23230 _3@3_15kHz_9.59 <=13 PASS__
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Appendix E.3: 26dB Emission Bandwidth and Occupied Bandwidth for
NB

Test Result
Band OpMode |Bandwidth|Modulation|Channel|Tones| SCS 26dB(,\BA?_|nZ(;W'dth Bang\E?(;ﬁI?SAHz) Verdict
Band13|Stand-Alone NaN QPSK 23181 | 1@0 |3.75kHz 0.038 0.050 PASS
Band13|Stand-Alone NaN QPSK 23181 | 1@0 | 15kHz 0.117 0.119 PASS
Band13|Stand-Alone NaN QPSK 23181 |12@0]| 15kHz 0.251 0.184 PASS
Band13|Stand-Alone NaN QPSK 23230 | 1@0 |3.75kHz 0.038 0.051 PASS
Band13|Stand-Alone NaN QPSK 23230 | 1@0 | 15kHz 0.117 0.120 PASS
Band13|Stand-Alone NaN QPSK 23230 |12@0]| 15kHz 0.250 0.184 PASS
Band13| Stand-Alone NaN QPSK 23279 | 1@0 |3.75kHz 0.038 0.050 PASS
Band13|Stand-Alone NaN QPSK 23279 | 1@0 | 15kHz 0.117 0.119 PASS
Band13|Stand-Alone NaN QPSK 23279 |12@0| 15kHz 0.251 0.184 PASS
Band13| Stand-Alone NaN BPSK 23181 | 1@0 |3.75kHz 0.032 0.053 PASS
Band13|Stand-Alone NaN BPSK 23181 | 1@0 | 15kHz 0.104 0.128 PASS
Band13|Stand-Alone NaN BPSK 23230 | 1@0 |3.75kHz 0.032 0.053 PASS
Band13|Stand-Alone NaN BPSK 23230 | 1@0 | 15kHz 0.106 0.126 PASS
Band13|Stand-Alone NaN BPSK 23279 | 1@0 |3.75kHz 0.032 0.053 PASS
Band13|Stand-Alone NaN BPSK 23279 | 1@0 | 15kHz 0.104 0.128 PASS

Test Graphs
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Appendix E.4: Band Edge for NB

Test Result
) . Result q
Band OpMode Bandwidth Modulation Channel Tones SCS (dBm) Verdict
Band13 Stand-Alone NaN QPSK 23181 1@47 3.75kHz -36.81 PASS
Band13 Stand-Alone NaN QPSK 23181 1@0 15kHz -19.96 PASS
Band13 Stand-Alone NaN QPSK 23181 1@11 15kHz -37.03 PASS
Band13 Stand-Alone NaN QPSK 23181 12@0 15kHz -28.44 PASS
Band13 Stand-Alone NaN QPSK 23181 1@0 3.75kHz -22.74 PASS
Band13 Stand-Alone NaN QPSK 23279 12@0 15kHz -20.51 PASS
Band13 Stand-Alone NaN QPSK 23279 1@0 3.75kHz -31.56 PASS
Band13 Stand-Alone NaN QPSK 23279 1@47 3.75kHz -19.62 PASS
Band13 Stand-Alone NaN QPSK 23279 1@11 15kHz -18.15 PASS
Band13 Stand-Alone NaN QPSK 23279 1@0 15kHz -28.49 PASS
Band13 Stand-Alone NaN BPSK 23181 1@0 3.75kHz -21.56 PASS
Band13 Stand-Alone NaN BPSK 23181 1@47 3.75kHz -35.80 PASS
Band13 Stand-Alone NaN BPSK 23181 1@0 15kHz -18.05 PASS
Band13 Stand-Alone NaN BPSK 23181 1@11 15kHz -31.93 PASS
Band13 Stand-Alone NaN BPSK 23279 1@11 15kHz -16.62 PASS
Band13 Stand-Alone NaN BPSK 23279 1@0 3.75kHz -30.11 PASS
Band13 Stand-Alone NaN BPSK 23279 1@47 3.75kHz -18.52 PASS
Band13 Stand-Alone NaN BPSK 23279 1@0 15kHz -25.92 PASS
Test Graphs
Band13_Stand-Alone_NaN_QPSK_23181 1@47_3.75kHz_PASS__
Spachirum 1 IEE!-]
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L e e 2001 pks Hpars 2.0 M- E
L T | EEEEEEE T2
Band13_Stand-Alone_NaN_QPSK_23181 _1@0_15kHz_PASS
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Aopend = A TOVRheinland®
50315831 001 emnlan
Produkte
Products Page 19 of 59
S peactruamm 1 [’E%--]
Raf Level Z0.00 dBm - BBV 30 kHz
ATT a0 dis BWT 03.3 p= & VRW 100 kHz rMode auto FFT
Count SO00/S500 TDOF

LT Wi

maral 200,44 e
FZF.000000 MH=

HC 1 -10, 000 i

L R L

200 L Es SE-ﬂn 20 I

Band13_Stand-Alone_NaN_QPSK_23181_1@0_3.75kHz_PASS__

Spectrum ] [u‘n]
Raef Level 20.00 d&m - RBW 500 H=z

e AL 30 di SWT 2.8 ms w» VBRBW 2 kg Mode suto FFT
Count 500/500 TOF
@ 1R AvgPwr

M) 11.57 d8am

J760 9805000 MHr
10 dam

O dBm

10 dBm

-20 dBm

30 dBm

-40 dBm

-S50 dBm

50 dn ‘pd‘
{LTE r

w‘/‘w‘\

~70 dBm AR

e s cadn BRI AN f’.&f’,‘,’ﬁ‘:m.m . - = " VPV A s s asas caad
CF 777.0 MHz 2001 pts Span 2.0 MH2
Marker |
- Type | Ref | Tre | X-value | Y-value | Function | Function Result 1

M1 1 776,995 MMz ~41.57 dBm Band Power -22.74 dBam

AWN'V VA

i
)

. -
L K J Measuring... 17 409.10% 415

Date: 21 .FEB.2020 1

Band13_Stand-Alone_NaN_QPSK 23279 12@0_15kHz PASS




Produkte
Products

Appendix E
50315831 001
Page 20 of 59

A_ TUVRheinland®

Spachrum

Roaft Lewvel Z0.00 dBm

ALT

Count S005500

(==
=
- RBW 30 kHz
BWT 03.3 p= & VRW 100 kHz

TDOF

a0 de PMode auto FRFT

LT Wi

10 demm

20.51 ddirm
FEF.000000 MH=E

maral

0 cARi

-1 dBrm

L3000 el

20 dBrm

=30 B

—40 dBm

S0 dBm

-G0 dBrmi

-70 dBm

L el

200 L Es SE-ﬂn 20 I

4

Band13_Stand-Alone_NaN_QPSK_23279 1@0_3.75kHz_PASS__

Spactrum

Raft Lowvel Z0.00 dBam

ALL

Count S007500

[===
] =)

= RBW 30 kHz
BWT £3.3 ps & VBW 100 kHz

TOE

a0 de Fode Auto FFT

1R Yisw

10 dEm

a1 .56 e
Aa72.000000 MH=

[TETER]

0 cAR

-10 dBm
11

20 dem

=30 clBim

=30 dBm

S0 dBm

60 dBm

70 dBm

L - N R L T

200 L ﬂs SE-ﬂn e L T

4

Band13_Stand-Alone_NaN_QPSK_23279 1@47_3.75kHz_PASS__




Appendix E
50315831 001

A_ TUVRheinland®

Produkte ¢
Products Page 21 of 59
Spectrum ] IQ‘-?]
Raf Level 10.00 d&m - RBW 500 Hz
Att 30 di SWT 2.8 ms w» VBW 2 khHp Mode suto FFT
Count 500/500 TOF

@ 1Rm AvgPwr

| Mlj1)

39.08 dBam
787 015000 Mz

O dBm

-10 dBm

-20 dBm

-30 dBm

~40 dBm

~S0 dBm

60 dBm

~70 divrm

Aoy

L

U
AN
o A S N"“’. 1

l'Vf\h\‘[u
Ay
LLTER

A A,
WA, PRI \!NhWIVAIuA,M - -
AR e

250 dBm

CF 787.0 MHz

2001 pts

Span 2.0 MHz

Marker
- Type | Ref

| are |

X-value | Y -value |  Function |

Function Result I}

M1

i

787,015 MH2z 39,09 dBm Band Power

-15.62 dam

Did

I\

Measuring...

095059

Band13_Stand-Alone_NaN_QPSK_23279 1@11_15kHz_PASS__

5 pactrum

Rot Lowvel
ALL

]

10.00 dBam
a0 de

Count S007500

- RBEW 2 kHz
BWT S48 ps & YRW 10 kHz
TDF

Mode Auto FFT

i LErm S g e

BILLEL]

2119 dBrm
FET.OLS000 MHz

0 dBrm

-10 dBm

11 13,000

B

20 dBrm

-30 dBm

40 dBm

-S5O cien

-60 dBrm

=70 clien

ot T N A

-20 dBm

CFE FEF .0 MHz

2001 pts

Bpan 2.0 MHz

Markor

Type | Ref | Tro |

M —wealue | W -l | Function |

Function Result |

rAL

1

rET.0L5 MHz -21,19 di&m Band Power

-18,15 cBm

-

I

Famasuring...

SehE:s3

T L

Band13_Stand-Alone_NaN_QPSK 23279 1@0_15kHz_ PASS




Produkte
Products

Appendix E
50315831 001
Page 22 of 59

A TUVRheinland®

Spachrum 1

Roaft Lewvel Z0.00 dBm
ALT a0 de
Count S005500

BWT 03.3 ps
TOFE

= RBW 30 kHz

= YRW 100 kHz Plode auto FFT

LT Wi

10 demm

maral

200 .49 o
FEF.000000 MH=E

0 cARi

-1 dBrm

il 10,000

20 dBrm

=30 B

—40 dBm

S0 dBm

-Gi0 dBrm

-70 dBem

200 L Bts SE-ﬂn 20 I
4

Band13_Stand-Alone_NaN_BPSK_23181_1@0_3.75kHz_PASS__

5 pactrum ]

Raft Lowvel Z0.00 dBam
ALL a0 de
Count S007500

BWT 2.8 ms
TDF

= RBW ESE00 Hz

- VRW 2 kHz Mode sAutoc FET

i LErm S g e

10 dBm

BILLEL]

29 506 dBm
FEO GES0O0 MHZ

0 dBrm

10 cBrm

-20 dBm

=30 dBm

—20 clBrm

-50 dBrm

-6 clin

-70 dBrm

.--"'-f

I

———_
CFE FFF 0 MHz

2001 pts

N e S
Bpan 2.0 MHz

Markor
Type | Ref | Tro |

H-walue

W -l | Function |

Function Result |

rAL 1

G, 95 Mz

-39, 56 diBm Band Power

-21.56 cdBm

L )j |

] Famasuring...

T R+

Band13_Stand-Alone_NaN_BPSK_ 23181 1@47_3.75kHz_PASS




Produkte
Products

Appendix E 2 ) .
50315831 001 A TUVRheinland

Page 23 of 59

Spachrum

ALT
Count S005500

Roaft Lewvel Z0.00 dBm = RBW 30 kHz

| (=]

a0 iy BWT 03.3 yz = ¥YRW 100 kHz Mode auto FFT
TOF

LT Wi

10 demm

maral A5 00 e
FZF.000000 MH=

0 cARi

-1 dBrm

20 dBrm

13,000 diin f ‘i

=30 B

—40 dBm

S0 dBm

-GS0 dBmi—

-70 dBem

L R L

200 L Es SE-ﬂn 20 I

4

] 16=RE:20

Band13_Stand-Alone_NaN_BPSK_23181_1@0_15kHz_PASS__

5 pactrum

ALL
Count S007500

Raft Lowvel Z0.00 dBam = RBW 2 kHz

] (=]

an e BWT S48 ps & VBW 10 kHz Mode Aukta FFT
TDF

i LErm S g e

10 dBm

BILLEL] 20 .64 dBm
FEO GES0O0 MHZ

0 dBrm

10 cBrm

-20 dBm

-30 dBm

—20 clBrm

-50 dBrm

i

-6 clin

-70 dBrm

I

| *~

I =M L
-

. S B T

CFE FFF 0 MHz

T ———

2001 pts Bpan 2.0 MHz

Markor

Type | Ref | T | M —wealue | W -l | Function | Function Result |

rAL

1 PG, SES MHZ 20,64 dim Band Power 18,05 cBm

L )j |

" w 5
| Foasuring... L L[] AFabbEl

] 170621

Band13_Stand-Alone_NaN_BPSK_23181 1@11_15kHz PASS__




Appendix E
50315831 001

A_ TUVRheinland®

Produkte ;
Products Page 24 of 59
Spachrum 1 [’::vﬂ_t-]
Roaft Lewvel Z0.00 dBm = RBW 30 kHz
AT FI0 i BWT 03.3 p= & VRW 100 kHz rlode auto FFT
Count 5007500 TDF

LT Wi

10 demm

maral 190 A
FZF.000000 MH=

0 cARi

-1 dBrm

20 dBrm

=30 B

—40 dBm

S0 dBm

-G0 dBrmi

-70 dBem

L R L 200 L Es SE-HI'I 20 I

L8 4

Band13_Stand-Alone_NaN_BPSK_23279 1@11_15kHz_PASS__

ALL

5 pactrum ] [’E%-"-]
Rof Lavel 10.00 dBm - RBW 2 kHz

Count S007500 TOE

a0 de BWT S48 ps & YWRW 10 kHz Mode Auto FET

i LErm S g e

0 dBrm

BILLEL] 2960 dBm
FET.OLS000 MHz

-10 dBm

20 dBrm

11 13,000 i

-30 dBm

40 dBm

-S5O cien

-60 dBrm

=70 clien

i S e
-20 dBm

B R s e T U

CF 787.0 MH=z 2001 pts Bpan 2.0 MHz

Markor

Type | Ref | T | M —wealue | W -l | Function | Function Result |

rAL

1 rET.0L5 MHz -Z9,60 dim Band Power 16,62 cdBm

N ] oReha:lo

]—: | Feasuring... =Illlm = [T |

Band13_Stand-Alone_NaN_BPSK 23279 1@0 3.75kHz_PASS




Produkte
Products

Appendix E
50315831 001
Page 25 of 59

A TUVRheinland®

Spachrum
Roft Lewvel Z0
AT
Count 5007500

00 dEm

|

= RBW 30 kHz

FI0 i BWT 03.3 p= & VRW 100 kHz

TDOF

PMode auto FRFT

LT Wi

10 demm

ST I B IRTY
FEF.000000 MH=E

maral

0 cARi

-1 dBrm

20 dBrm

i~

2001 pks Hpars 2.0 M- E

Band13_Stand-Alone_NaN_BPSK_23279 1@47_3.75kHz_PASS__

5 pactrum
ol Level 10
AR

Count S00/500

]

.00 dem
a0 de

= RBW ESE00 Hz

HWT 3.8 ms & VBW 2 kHz Mode sAutoc FET

TOE

i LErm S g e

0 dBrm

28 .43 dBm
FET.OLS000 MHz

BILLEL]

-10 dBm

1 B

20 dBrm

-30 dBm

=40 dBm

-50 cim

-60 dBrm

=70 clien

-20 dBm

e rpmsirme=]

s

B

e e

CFE FEF .0 MHz

2001 pts Bpan 2.0 MHz

Markor

Type | Ref | Tro |

Function Result

M —wealue W -l | Function

rAL

-18,.52 cBm

1 rET.0L5 MHz -28, 43 dim Band Power

I

Famasuring...

T T o

J ORTRSE

Band13_Stand-Alone_NaN_BPSK 23279 1@0 15kHz PASS




Produkte
Products

Appendix E

50315831 001

Page 26 of 59

A_ TUVRheinland®

ALT

Spachrum

Count S005500

|

Roaft Lewvel Z0.00 dBm

a0 de

BWT 03.3 ps

TDOF

= RBW 30 kHz

= YRW 100 kHz

PMode auto FRFT

LT Wi

maral

2597 dium
FEF.000000 MH=E

10 demm

0 cARi

-1 dBrm

20 dBrm

=30 B

—40 dBm

S0 dBm

-Gi0 dBrm

70 dBm

L el

£UL‘|1 ptsr

I==

JU

il

Hpan 2.0 MH =
m e e




Appendix E : . .
50315831 001 é TUVRheinland
Produkte
Products Page 27 of 59

Appendix E.5: Conducted Spurious Emission for NB

Test Result
Band OpMode | Bandwidth | Modulation [ Channel | Tones| SCS St(ah;ﬁgq St(?\jlaﬁz)aq I('\;eBs;I)t (Iagnr:]t) Verdict
Band13 | Stand-Alone NaN QPSK 23181 |1@47 | 3.75kHz | 12000 26500 12000~26500MHz@-41.58dBm -13 PASS
Band13 | Stand-Alone NaN QPSK 23181 | 1@0 |3.75kHz | 5000 12000 5000~12000MHz@-47.58dBm -13 | PASS
Band13 | Stand-Alone NaN QPSK 23181 | 1@0 | 3.75kHz 1000 5000 1000~5000MHz@-37.93dBm -13 PASS
Band13 | Stand-Alone NaN QPSK 23181 | 1@0 |3.75kHz | 12000 26500 12000~26500MHz@-41.5dBm -13 | PASS
Band13 | Stand-Alone NaN QPSK 23181 |1@47 | 3.75kHz 30 1000 30~1000MHz@-35.01dBm -13 PASS
Band13 | Stand-Alone NaN QPSK 23181 |1@47|3.75kHz | 1000 5000 1000~5000MHz@-37.62dBm -13 | PASS
Band13 | Stand-Alone NaN QPSK 23181 |1@47 | 3.75kHz 5000 12000 5000~12000MHz@-47.38dBm -13 PASS
Band13 | Stand-Alone NaN QPSK 23181 | 1@0 |3.75kHz 30 1000 30~1000MHz@-35.53dBm -13 | PASS
Band13 | Stand-Alone NaN QPSK 23181 |[12@0| 15kHz 30 1000 30~1000MHz@-36.11dBm -13 PASS
Band13 | Stand-Alone NaN QPSK 23181 |[12@0| 15kHz 12000 26500 | 12000~26500MHz@-41.57dBm | -13 | PASS
Band13 | Stand-Alone NaN QPSK 23181 |[12@0| 15kHz 5000 12000 5000~12000MHz@-47.55dBm -13 PASS
Band13 | Stand-Alone NaN QPSK 23181 |[12@0| 15kHz 1000 5000 1000~5000MHz@-37.78dBm -13 | PASS
Band13 | Stand-Alone NaN QPSK 23230 |[12@0| 15kHz 5000 12000 5000~12000MHz@-47.46dBm -13 PASS
Band13 | Stand-Alone NaN QPSK 23230 |[12@0| 15kHz 1000 5000 1000~5000MHz@-37.84dBm -13 | PASS
Band13 | Stand-Alone NaN QPSK 23230 [12@0| 15kHz 30 1000 30~1000MHz@-35.43dBm -13 | PASS
Band13 | Stand-Alone NaN QPSK 23230 |[12@0| 15kHz 12000 26500 | 12000~26500MHz@-41.51dBm | -13 | PASS
Band13 | Stand-Alone NaN QPSK 23230 | 1@0 | 3.75kHz 30 1000 30~1000MHz@-35.93dBm -13 | PASS
Band13 | Stand-Alone NaN QPSK 23230 | 1@0 |3.75kHz | 1000 5000 1000~5000MHz@-37.53dBm -13 | PASS
Band13 | Stand-Alone NaN QPSK 23230 | 1@0 | 3.75kHz 5000 12000 5000~12000MHz@-47.51dBm -13 PASS
Band13 | Stand-Alone NaN QPSK 23230 | 1@0 |3.75kHz | 12000 26500 12000~26500MHz@-41.5dBm -13 | PASS
Band13 | Stand-Alone NaN QPSK 23230 |1@47 | 3.75kHz 30 1000 30~1000MHz@-35.73dBm -13 | PASS
Band13 | Stand-Alone NaN QPSK 23230 |1@47|3.75kHz | 1000 5000 1000~5000MHz@-37.7dBm -13 | PASS
Band13 | Stand-Alone NaN QPSK 23230 |1@47 | 3.75kHz 5000 12000 5000~12000MHz@-47.57dBm -13 PASS
Band13 | Stand-Alone NaN QPSK 23230 |1@47|3.75kHz | 12000 26500 12000~26500MHz@-41.56dBm -13 PASS
Band13 | Stand-Alone NaN QPSK 23279 |1@47 | 3.75kHz 5000 12000 5000~12000MHz@-47.43dBm -13 PASS
Band13 | Stand-Alone NaN QPSK 23279 | 1@0 | 3.75kHz 30 1000 30~1000MHz@-36.13dBm -13 PASS
Band13 | Stand-Alone NaN QPSK 23279 [12@0| 15kHz 30 1000 30~1000MHz@-36.25dBm -13 | PASS
Band13 | Stand-Alone NaN QPSK 23279 [12@0| 15kHz 1000 5000 1000~5000MHz@-37.91dBm -13 PASS
Band13 | Stand-Alone NaN QPSK 23279 |1@47 | 3.75kHz | 12000 26500 12000~26500MHz@-41.48dBm -13 PASS
Band13 | Stand-Alone NaN QPSK 23279 [12@0| 15kHz 12000 26500 12000~26500MHz@-41.39dBm -13 PASS
Band13 | Stand-Alone NaN QPSK 23279 |1@47|3.75kHz | 1000 5000 1000~5000MHz@-37.86dBm -13 | PASS
Band13 | Stand-Alone NaN QPSK 23279 |1@47 | 3.75kHz 30 1000 30~1000MHz@-36.09dBm -13 PASS
Band13 | Stand-Alone NaN QPSK 23279 | 1@0 |[3.75kHz | 12000 26500 12000~26500MHz@-41.55dBm -13 PASS
Band13 | Stand-Alone NaN QPSK 23279 | 1@0 | 3.75kHz 5000 12000 5000~12000MHz@-47.37dBm -13 PASS
Band13 | Stand-Alone NaN QPSK 23279 | 1@0 |3.75kHz | 1000 5000 1000~5000MHz@-37.77dBm -13 | PASS
Band13 | Stand-Alone NaN QPSK 23279 [12@0| 15kHz 5000 12000 5000~12000MHz@-47.57dBm -13 PASS
Band13 | Stand-Alone NaN BPSK 23181 | 1@0 | 15kHz 5000 12000 5000~12000MHz@-47.65dBm -13 | PASS
Band13 | Stand-Alone NaN BPSK 23181 |[1@11| 15kHz 12000 26500 12000~26500MHz@-41.51dBm -13 PASS
Band13 | Stand-Alone NaN BPSK 23181 |1@11| 15kHz 5000 12000 5000~12000MHz@-47.62dBm -13 PASS
Band13 | Stand-Alone NaN BPSK 23181 |[1@11| 15kHz 1000 5000 1000~5000MHz@-37.69dBm -13 PASS
Band13 | Stand-Alone NaN BPSK 23181 | 1@0 | 15kHz 1000 5000 1000~5000MHz@-37.75dBm -13 | PASS
Band13 | Stand-Alone NaN BPSK 23181 | 1@0 | 15kHz 30 1000 30~1000MHz@-35.32dBm -13 PASS
Band13 | Stand-Alone NaN BPSK 23181 |[1@11 | 15kHz 30 1000 30~1000MHz@-35.86dBm -13 | PASS
Band13 | Stand-Alone NaN BPSK 23181 | 1@0 | 15kHz 12000 26500 12000~26500MHz@-41.55dBm -13 PASS
Band13 | Stand-Alone NaN BPSK 23230 |[1@11| 15kHz 1000 5000 1000~5000MHz@-37.86dBm -13 | PASS
Band13 | Stand-Alone NaN BPSK 23230 [1@11| 15kHz 5000 12000 5000~12000MHz@-47.21dBm -13 PASS
Band13 | Stand-Alone NaN BPSK 23230 |[1@11| 15kHz 30 1000 30~1000MHz@-35.58dBm -13 | PASS
Band13 | Stand-Alone NaN BPSK 23230 | 1@0 | 15kHz 12000 26500 12000~26500MHz@-41.36dBm -13 PASS
Band13 | Stand-Alone NaN BPSK 23230 | 1@0 | 15kHz 5000 12000 5000~12000MHz@-47.48dBm -13 PASS
Band13 | Stand-Alone NaN BPSK 23230 | 1@0 | 15kHz 1000 5000 1000~5000MHz@-37.86dBm -13 PASS
Band13 | Stand-Alone NaN BPSK 23230 | 1@0 | 15kHz 30 1000 30~1000MHz@-36.32dBm -13 | PASS
Band13 | Stand-Alone NaN BPSK 23230 |[1@11| 15kHz 12000 26500 12000~26500MHz@-41.4dBm -13 PASS
Band13 | Stand-Alone NaN BPSK 23279 |1@11| 15kHz 12000 26500 12000~26500MHz@-41.56dBm -13 PASS
Band13 | Stand-Alone NaN BPSK 23279 | 1@0 | 15kHz 30 1000 30~1000MHz@-36.12dBm -13 PASS
Band13 | Stand-Alone NaN BPSK 23279 | 1@0 | 15kHz 1000 5000 1000~5000MHz@-37.81dBm -13 | PASS
Band13 | Stand-Alone NaN BPSK 23279 | 1@0 | 15kHz 5000 12000 5000~12000MHz@-47.5dBm -13 PASS
Band13 | Stand-Alone NaN BPSK 23279 | 1@0 | 15kHz 12000 26500 12000~26500MHz@-41.5dBm -13 PASS
Band13 | Stand-Alone NaN BPSK 23279 [1@11| 15kHz 30 1000 30~1000MHz@-35.71dBm -13 PASS
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Band13 | Stand-Alone NaN BPSK 23279 |1@11| 15kHz 1000 5000 1000~5000MHz@-37.84dBm -13 PASS
Band13 | Stand-Alone NaN BPSK 23279 |[1@11| 15kHz 5000 12000 5000~12000MHz@-47.63dBm -13 PASS
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Appendix E.6: Frequency Stability for NB

Test Result
Voltage
Band OpMode Bandwidth | Modulation | Channel | Tones SCS ValEnE Tempoe T || PRARIET | Bt | i Verdict
[vdc] Q) (Hz) (ppm) | (pPM)
Band13 | Stand-Alone NaN QPSK 23230 | 1@47 | 3.75kHz HV NT -9.04 -0.011560 [ +2.5 | PASS
Band13 | Stand-Alone NaN QPSK 23230 1@11 | 15kHz HV NT -11.07 -0.014156 | 2.5 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@11 | 15kHz Lv NT -9.76 -0.012481 | +2.5 PASS
Band13 | Stand-Alone NaN QPSK 23230 | 1@11 | 15kHz NV NT -10.63 -0.013593 | #2.5 | PASS
Band13 | Stand-Alone NaN QPSK 23230 1@0 15kHz HV NT -12.09 -0.015460 | *2.5 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@0 | 3.75kHz NV NT -11.52 -0.014731 | 25 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@0 15kHz NV NT -14.32 -0.018312 | +2.5 PASS
Band13 | Stand-Alone NaN QPSK 23230 | 1@47 | 3.75kHz LV NT -11.00 -0.014066 | +2.5 | PASS
Band13 | Stand-Alone NaN QPSK 23230 | 1@47 | 3.75kHz NV NT -12.99 -0.016611 | 2.5 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@0 | 3.75kHz HV NT -7.90 -0.010102 | +#2.5 | PASS
Band13 | Stand-Alone NaN QPSK 23230 1@0 | 3.75kHz LV NT -10.69 -0.013670 | +2.5 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@0 | 15kHz LV NT -14.33 -0.018325 | +2.5 | PASS
Temperature
Band OpMode Bandwidth | Modulation | Channel | Tones SCS Vel Temp:e LG | el | Dl | i Verdict
[vdc] Q) (Hz) (ppm) | (PPmM)

Band13 | Stand-Alone NaN QPSK 23230 1@0 | 15kHz NV 80 -11.99 -0.015332 | #2.5 | PASS
Band13 | Stand-Alone NaN QPSK 23230 1@0 15kHz NV 30 -12.45 -0.015921 | *2.5 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@0 15kHz NV 70 -11.17 -0.014284 | +2.5 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@0 15kHz NV 60 -13.46 -0.017212 | +2.5 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@0 | 15kHz NV 50 -13.80 -0.017647 | +2.5 | PASS
Band13 | Stand-Alone NaN QPSK 23230 1@0 15kHz NV 40 -10.59 -0.013542 | +2.5 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@0 15kHz NV 20 -12.85 -0.016432 | +2.5 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@0 15kHz NV 10 -13.88 -0.017749 | 2.5 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@0 15kHz NV 0 -12.43 -0.015895 | +2.5 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@0 15kHz NV -10 -10.89 -0.013926 | +2.5 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@0 | 3.75kHz NV -40 -7.45 -0.009527 | +2.5 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@0 15kHz NV 85 -12.87 -0.016458 | +2.5 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@0 15kHz NV -20 -11.29 -0.014437 | 2.5 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@11 | 15kHz NV -40 -13.13 -0.016790 | +2.5 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@11 | 15kHz NV -30 -11.53 -0.014744 | 25 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@11 | 15kHz NV -20 -13.50 -0.017263 | +2.5 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@11 | 15kHz NV -10 -12.99 -0.016611 | +2.5 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@11 | 15kHz NV 0 -12.52 -0.016010 | +2.5 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@11 | 15kHz NV 10 -10.17 -0.013005 | +2.5 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@11 | 15kHz NV 20 -14.62 -0.018696 | +2.5 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@11 | 15kHz NV 30 -13.68 -0.017494 | +2.5 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@11 | 15kHz NV 40 -12.99 -0.016611 | +2.5 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@11 | 15kHz NV 50 -9.58 -0.012251 | 2.5 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@11 | 15kHz NV 60 -9.97 -0.012749 | +25 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@11 | 15kHz NV 70 -13.53 -0.017302 | *2.5 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@11 | 15kHz NV 85 -12.17 -0.015563 | +2.5 PASS
Band13 | Stand-Alone NaN QPSK 23230 | 1@47 | 3.75kHz NV 85 -7.25 -0.009271 | 2.5 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@11 | 15kHz NV 80 -13.18 -0.016854 | +2.5 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@0 | 3.75kHz NV 30 -6.92 -0.008849 | +2.5 | PASS
Band13 | Stand-Alone NaN QPSK 23230 1@0 15kHz NV -30 -14.15 -0.018095 | +2.5 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@0 15kHz NV -40 -13.66 -0.017468 | +2.5 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@0 | 3.75kHz NV -30 -7.93 -0.010141 | +25 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@0 | 3.75kHz NV -20 -8.63 -0.011036 | *2.5 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@0 | 3.75kHz NV -10 -7.40 -0.009463 | +2.5 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@0 | 3.75kHz NV 0 -7.05 -0.009015 | +2.5 | PASS
Band13 | Stand-Alone NaN QPSK 23230 1@0 | 3.75kHz NV 20 -5.85 -0.007481 | +2.5 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@0 | 3.75kHz NV 40 -7.22 -0.009233 | +2.5 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@0 | 3.75kHz NV 50 -7.15 -0.009143 | +2.5 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@0 | 3.75kHz NV 60 -7.04 -0.009003 | +2.5 | PASS
Band13 | Stand-Alone NaN QPSK 23230 1@0 | 3.75kHz NV 70 -8.25 -0.010550 | *2.5 PASS
Band13 | Stand-Alone NaN QPSK 23230 1@0 | 3.75kHz NV 80 -6.32 -0.008082 | +2.5 | PASS
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Band13 | Stand-Alone NaN QPSK 23230 1@0 | 3.75kHz NV 85 -6.41 -0.008197 | +2.5 | PASS
Band13 | Stand-Alone NaN QPSK 23230 [ 1@47 | 3.75kHz NV 70 -5.99 -0.007660 | +2.5 | PASS
Band13 | Stand-Alone NaN QPSK 23230 1@0 | 3.75kHz NV 10 -6.25 -0.007992 | +2.5 | PASS
Band13 | Stand-Alone NaN QPSK 23230 [ 1@47 | 3.75kHz NV 80 -5.54 -0.007084 | +2.5 | PASS
Band13 | Stand-Alone NaN QPSK 23230 | 1@47 | 3.75kHz NV -40 -7.65 -0.009783 | +2.5 | PASS
Band13 | Stand-Alone NaN QPSK 23230 [ 1@47 | 3.75kHz NV 60 -5.46 -0.006982 | +2.5 | PASS
Band13 | Stand-Alone NaN QPSK 23230 | 1@47 | 3.75kHz NV 50 -7.37 -0.009425 | +2.5 | PASS
Band13 | Stand-Alone NaN QPSK 23230 [ 1@47 | 3.75kHz NV 40 -7.60 -0.009719 | #2.5 | PASS
Band13 | Stand-Alone NaN QPSK 23230 | 1@47 | 3.75kHz NV 30 -6.48 -0.008286 | +2.5 | PASS
Band13 | Stand-Alone NaN QPSK 23230 [ 1@47 | 3.75kHz NV 20 -5.82 -0.007442 | £2.5 | PASS
Band13 | Stand-Alone NaN QPSK 23230 | 1@47 | 3.75kHz NV 10 -6.72 -0.008593 | +2.5 | PASS
Band13 | Stand-Alone NaN QPSK 23230 [ 1@47 | 3.75kHz NV 0 -5.97 -0.007634 | £2.5 | PASS
Band13 | Stand-Alone NaN QPSK 23230 | 1@47 | 3.75kHz NV -10 -8.44 -0.010793 | +2.5 | PASS
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