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APPENDIX E.1: EFFECTIVE (ISOTROPIC) RADIATED POWER OUTPUT DATA FOR NB-
10T

Test Result

Band OpMode SCS | BW | Modu | Channel | Tones fica-RielRe o ERP Limit (watts) | Verdict

dBm dBm | Watts

Band13 | Stand-Alone | 3.75kHz | NaN | BPSK | 23181 | 1@0 6.33 6.32 [ 0.004 3 PASS
Band13 | Stand-Alone | 3.75kHz | NaN | BPSK | 23181 |1@47 6.24 6.23 [ 0.004 3 PASS
Band13 | Stand-Alone | 3.75kHz | NaN | BPSK | 23182 | 1@0 23.31 23.30(0.214 3 PASS
Band13 | Stand-Alone | 3.75kHz | NaN | BPSK | 23182 |1@47 23.27 23.26|0.212 3 PASS
Band13 | Stand-Alone | 3.75kHz | NaN | BPSK | 23230 | 1@0 23.22 23.21|0.209 3 PASS
Band13 | Stand-Alone | 3.75kHz | NaN | BPSK | 23230 |1@47 23.12 23.1110.205 3 PASS
Band13 | Stand-Alone | 3.75kHz | NaN | BPSK | 23278 | 1@0 23.23 23.22|0.210 3 PASS
Band13 | Stand-Alone | 3.75kHz | NaN | BPSK | 23278 |1@47 23.18 23.17|0.207 3 PASS
Band13| Stand-Alone | 3.75kHz | NaN | BPSK | 23279 | 1@0 6.23 6.22 [0.004 3 PASS
Band13 | Stand-Alone | 3.75kHz | NaN | BPSK | 23279 |1@47 6.14 6.13 [ 0.004 3 PASS
Band13 | Stand-Alone | 3.75kHz | NaN [ QPSK | 23181 | 1@0 6.36 6.35 | 0.004 3 PASS
Band13| Stand-Alone | 3.75kHz [ NaN [ QPSK | 23181 |1@47 6.32 6.31 [0.004 3 PASS
Band13| Stand-Alone | 3.75kHz [ NaN [ QPSK | 23182 | 1@0 23.37 23.36|0.217 3 PASS
Band13| Stand-Alone | 3.75kHz [ NaN [ QPSK | 23182 |1@47 23.31 23.30(0.214 3 PASS
Band13| Stand-Alone | 3.75kHz | NaN [ QPSK | 23230 | 1@0 23.33 23.32]10.215 3 PASS
Band13 | Stand-Alone | 3.75kHz | NaN | QPSK | 23230 |1@47 23.23 23.2210.210 3 PASS
Band13 | Stand-Alone | 3.75kHz | NaN | QPSK | 23278 | 1@0 23.31 23.30|0.214 3 PASS
Band13 | Stand-Alone | 3.75kHz | NaN | QPSK | 23278 |1@47 23.25 23.2410.211 3 PASS
Band13 | Stand-Alone | 3.75kHz | NaN [ QPSK | 23279 | 1@0 6.24 6.23 | 0.004 3 PASS
Band13 | Stand-Alone | 3.75kHz | NaN | QPSK | 23279 |1@47 6.19 6.18 | 0.004 3 PASS
Band13| Stand-Alone | 15kHz |NaN|BPSK| 23181 | 1@0 6.11 6.10 | 0.004 3 PASS
Band13| Stand-Alone | 15kHz |NaN|BPSK| 23181 |1@11 6.09 6.08 | 0.004 3 PASS
Band13| Stand-Alone | 15kHz |NaN|BPSK| 23181 | 3@3 6.31 6.30 | 0.004 3 PASS
Band13| Stand-Alone | 15kHz |NaN|BPSK| 23182 | 1@0 21.3 21.29]0.135 3 PASS
Band13| Stand-Alone | 15kHz |NaN|BPSK| 23182 |1@11 21.12 21.11{0.129 3 PASS
Band13| Stand-Alone | 15kHz |NaN|BPSK| 23182 | 3@3 23.57 23.56|0.227 3 PASS
Band13| Stand-Alone | 15kHz |NaN|BPSK| 23230 | 1@0 21.03 21.02]0.126 3 PASS
Band13| Stand-Alone | 15kHz |NaN|BPSK| 23230 |1@11 21.02 21.01]0.126 3 PASS
Band13| Stand-Alone | 15kHz |NaN|BPSK| 23230 | 3@3 23.47 23.46|0.222 3 PASS
Band13| Stand-Alone | 15kHz |NaN|BPSK| 23278 | 1@0 21.06 21.05|0.127 3 PASS
Band13| Stand-Alone [ 15kHz |NaN|BPSK| 23278 |1@11 21.08 21.0710.128 3 PASS
Band13| Stand-Alone | 15kHz |NaN|BPSK | 23278 | 3@3 23.49 23.4810.223 3 PASS
Band13| Stand-Alone | 15kHz |NaN|BPSK | 23279 | 1@0 6.08 6.07 | 0.004 3 PASS
Band13| Stand-Alone [ 15kHz |NaN|BPSK| 23279 |1@11 5.99 5.98 |1 0.004 3 PASS
Band13| Stand-Alone | 15kHz |NaN|BPSK | 23279 | 3@3 6.05 6.04 | 0.004 3 PASS
Band13| Stand-Alone | 15kHz [NaN|[QPSK| 23181 | 1@0 6.35 6.34 |1 0.004 3 PASS
Band13| Stand-Alone | 15kHz [NaN|[QPSK| 23181 |1@11 6.18 6.17 |1 0.004 3 PASS
Band13| Stand-Alone | 15kHz [NaN|[QPSK| 23181 | 3@3 6.22 6.21 |1 0.004 3 PASS
Band13| Stand-Alone | 15kHz [NaN|[QPSK| 23182 | 1@0 21.44 21.4310.139 3 PASS
Band13| Stand-Alone | 15kHz [NaN|[QPSK| 23182 |1@11 21.37 21.3610.137 3 PASS
Band13| Stand-Alone | 15kHz |NaN|QPSK| 23182 | 3@3 23.56 23.55|0.226 3 PASS
Band13| Stand-Alone | 15kHz [NaN|[QPSK| 23230 | 1@0 21.29 21.2810.134 3 PASS
Band13| Stand-Alone | 15kHz [NaN|[QPSK| 23230 |1@11 21.18 21.1710.131 3 PASS
Band13| Stand-Alone | 15kHz |NaN|QPSK| 23230 | 3@3 23.47 23.46|0.222 3 PASS
Band13| Stand-Alone | 15kHz |NaN|QPSK| 23278 | 1@0 21.29 21.28|0.134 3 PASS
Band13| Stand-Alone | 15kHz [NaN|[QPSK| 23278 |1@11 21.19 21.18]10.131 3 PASS
Band13| Stand-Alone | 15kHz |NaN|QPSK| 23278 | 3@3 23.59 23.58|0.228 3 PASS
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Band13| Stand-Alone | 15kHz [NaN|QPSK| 23279 | 1@0 6.17 6.16 [ 0.004 3 PASS
Band13| Stand-Alone | 15kHz |NaN|QPSK| 23279 |(1@11 5.97 5.96 [0.004 3 PASS
Band13| Stand-Alone | 15kHz |NaN|QPSK| 23279 | 3@3 6.16 6.15 [ 0.004 3 PASS
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APPENDIX E.2: PEAK-TO-AVERAGE RATIO (CCDF) FOR NB-IOT
Test Result

Band OpMode SCS BW Modu Channel | Tones R(e(:;?’u)lt I(‘('j"B")t Verdict
Band13 | Stand-Alone | 3.75kHz | NaN BPSK 23230 1@0 1.77 <=13 PASS
Band13 | Stand-Alone | 3.75kHz | NaN BPSK 23230 1@47 1.83 <=13 PASS
Band13 | Stand-Alone | 3.75kHz | NaN QPSK 23230 1@0 1.65 <=13 PASS
Band13 | Stand-Alone | 3.75kHz | NaN QPSK 23230 1@47 1.65 <=13 PASS
Band13 | Stand-Alone | 15kHz NaN BPSK 23230 1@0 11.42 <=13 PASS
Band13 | Stand-Alone | 15kHz NaN BPSK 23230 1@11 4.14 <=13 PASS
Band13 | Stand-Alone | 15kHz NaN BPSK 23230 3@3 9.51 <=13 PASS
Band13 | Stand-Alone | 15kHz NaN QPSK 23230 1@0 8.87 <=13 PASS
Band13 | Stand-Alone | 15kHz NaN QPSK 23230 1@11 10.49 <=13 PASS
Band13 | Stand-Alone | 15kHz NaN QPSK 23230 3@3 9.42 <=13 PASS
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Test Graphs

Band13-Stand-Alone-NaN-BPSK-23230-1@0-3.75kHz-1.77-<=13-PASS

Spectrum

Ref Level 30.00 dBm Offset 2.34 dB
Att 40 dB AQT 15.6 ms & RBW 10 MH=z

CF 782.0 MH=z Mean Pwr +~ 20.00 dB
Complementary Cumulative Distribution Function Samples: 1000000
Mean | Peak | Ccrest | 10%0 | 1 %o | 0.1%0 | 0.01%0 |
Trace 1 22.20 dBm 25,04 dBm =2.24 dB 0.32 de 0.75 dB 1.77 die 2.14 dB
—
1 Ji ] SENNNNNED
Date: 27 .MAY.2021 18:20:21

Band13-Stand-Alone-NaN-BPSK-23230-1@47-3.75kHz-1.83-<=13-PASS

Spectrum
Ref Level 20.00 dBm Offset 2.34 dB
Att 40 dB AQT 15.6 ms & RBW 10 MH=z
Count 100100

@ 15Sa View

CF 782.0 MH=z Mean Pwr +~ 20.00 dB
Complementary Cumulative Distribution Function Samples: 1000000
Mean | Peak | Ccrest | 10%0 | 1 %o | 0.1%0 | 0.01%0 |
Trace 1 22.71 dBm 25,12 dBm 2.41 dB 0.32 de 0.84 dB 1.22 dB 2,35 dB
— —
( I J T R
Date: 27.MAY.2021 18:21:48

Band13-Stand-Alone-NaN-QPSK-23230-1@0-3.75kHz-1.65-<=13-PASS
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Spectrum

Ref Level 30.00 dBm Offset 2.34 dB
Att 40 dB AQT 15.6 ms & RBW 10 MH:z
Count 100,100

CF 782.0 MHz Mean Pyvr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 1000000
Mean | Peak | Ccrest | 10%0 | 1% | 0.1% | 0.0 1% |
Trace 1 22.85 dBm 24,67 dBrm 1.82 dB 0.35 dB 0.42 dB 1.65 dB 1.80 dB
—
( JT J CRRRRENED W
Date: 27 .MAY.Z2021 18:21:05

Band13-Stand-Alone-NaN-QPSK-23230-1@47-3.75kHz-1.65-<=13-PASS

Spectrum
Ref Level 30.00 dBm Offset 2.34 dB
Att 40 dB AQT 15.6 ms & RBW 10 MH:z
Count 100,100

@ 1S3 Yiew

CF 782.0 MHz Mean Pyvr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 1000000
Mean | Peak | Ccrest | 10%0 | 1% | 0.1% | 0.0 1% |
Trace 1 22.82 dBm 24,63 dBm 1.81 de 0.35 di 0. 70 dB 1.65 dB 1.80 de
1 il ] PR e
Date: 27 .MAY.Z2021 18:22:43

Band13-Stand-Alone-NaN-BPSK-23230-1@0-15kHz-11.42-<=13-PASS




Appendix E - ) .
CN21UQOM 002 é TUVRheinland
Priifbericht - Produkte

Test Report - Products Page 7 of 71

Spectrum

Ref Level 30.00 dBm Offset 2.34 dB
Att 40 dB AQT 15.6 ms & RBW 10 MH:z
Count 100,100

@ 1S3 Yiew

CF 782.0 MHz Mean Pyvr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 1000000
Mean | Peak | Ccrest | 10%0 | 1% | 0.1% | 0.0 1% |
Trace 1 11.51 dBm 23.31 dBm 11.80 dB 0.00 dB 10.52 dB 11.42 dp 11.59 dp
—
L J1 J (T EEEEEEEy
Date: 27 .MAY.Z2021 18:23:40

Band13-Stand-Alone-NaN-BPSK-23230-1@11-15kHz-4.14-<=13-PASS

Spectrum
Ref Level 30.00 dBm Offset 2.34 dB
Att 40 dB AQT 15.6 ms & RBW 10 MH:z
Count 100,100

@ 1S3 Yiew

CF 782.0 MHz Mean Pyvr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 1000000
Mean | Peak | Ccrest | 10%0 | 1% | 0.1% | 0.0 1% |
Trace 1 129.06 dBm 23,49 dBm 4,42 db 2,99 dB 3.22 dB .14 dB 4.29 dB
1 il ] PR e
Date: 27 .MAY.Z2021 18:25:00

Band13-Stand-Alone-NaN-BPSK-23230-3@3-15kHz-9.51-<=13-PASS
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Spectrum

Ref Level 30.00 dBm Offset 2.34 dB
Att 40 dB AQT 15.6 ms & RBW 10 MH:z
Count 100,100

@ 1S3 Yiew

CF 782.0 MHz Mean Pyvr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 1000000
Mean | Peak | Ccrest | 10%0 | 1% | 0.1% | 0.0 1% |
Trace 1 17.324 dBm 26,93 dBm 9.59 dp .29 dB Q.22 dB 9.51 dB 9.59 dp
—
( JT J CRRRRENED W
Date: 27 .MAY.Z2021 18:26:27

Band13-Stand-Alone-NaN-QPSK-23230-1@0-15kHz-8.87-<=13-PASS

Spectrum
Ref Level 30.00 dBm Offset 2.34 dB
Att 40 dB AQT 15.6 ms & RBW 10 MH:z
Count 100,100

@ 1S3 Yiew

CF 782.0 MHz Mean Pyvr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 1000000
Mean | Peak | Ccrest | 10%0 | 1% | 0.1% | 0.0 1% |
Trace 1 14.44 dBm 23,61 dBm 9.17 dB 7.83 de S.00 dB S5.87 dB 9.13 dB
1 il ] PR e
Date: 27 .MAY.Z2021 18:24:17

Band13-Stand-Alone-NaN-QPSK-23230-1@11-15kHz-10.49-<=13-PASS
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Spectrum

Ref Level 30.00 dBm Offset 2.34 dB
Att 40 dB AQT 15.6 ms & RBW 10 MH:z
Count 555

@ 1S3 Yiew

CF 782.0 MHz Mean Pyvr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 1000000
Mean | Peak | Ccrest | 10%0 | 1% | 0.1% | 0.0 1% |
Trace 1 12.90 dBm 23,91 dBm 11.00 de Q.30 dB 9.80 dB 10.49 dB 10.96 dB
1 il ] ERRERE D
Date: 28.MAY.Z2021 09:23:59

Band13-Stand-Alone-NaN-QPSK-23230-3@3-15kHz-9.42-<=13-PASS

Spectrum

Ref Level 30.00 dBm Offset 2.34 dB
Att 40 dB AQT 15.6 ms & RBW 10 MH:z
Count 100,100

@ 1S3 Yiew

CF 782.0 MHz Mean Pyvr + 20.00 dB
Complementary Cumulative Distribution Function Samples: 1000000
Mean | Peak | Ccrest | 10%0 | 1% | 0.1% | 0.0 1% |
Trace 1 17.43 dBm 26,92 dBm Q.49 db 5,32 db 5.87 dB 9,42 dB 9.51 dB
—
1 il ] (T

Date: 27 . MAY.2021 182710
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APPENDIX E.3: EMISSION BANDWIDTH FOR NB-IOT

Test Result
Band OpMode SCS BW Modu Channel Tones Result (dBm) Verdict
26dB 99%
Band13 Stand-Alone 3.75kHz NaN BPSK 23181 1@0 0.034 0.054 PASS

Band13 Stand-Alone 3.75kHz NaN BPSK 23230 1@0 0.036 | 0.053 PASS
Band13 Stand-Alone 3.75kHz NaN BPSK 23279 1@0 0.034 [ 0.054 PASS
Band13 Stand-Alone 3.75kHz NaN QPSK 23181 1@0 0.037 | 0.049 PASS
Band13 Stand-Alone 3.75kHz NaN QPSK 23230 1@0 0.038 [ 0.049 PASS
Band13 Stand-Alone 3.75kHz NaN QPSK 23279 1@0 0.034 [ 0.048 PASS
Band13 Stand-Alone 15kHz NaN BPSK 23181 1@0 0.106 | 0.128 PASS
Band13 Stand-Alone 15kHz NaN BPSK 23230 1@0 0.106 | 0.125 PASS
Band13 Stand-Alone 15kHz NaN BPSK 23279 1@0 0.106 | 0.128 PASS
Band13 Stand-Alone 15kHz NaN QPSK 23181 1@0 0.117 0.119 PASS
Band13 Stand-Alone 15kHz NaN QPSK 23181 12@0 0.250 | 0.184 PASS
Band13 Stand-Alone 15kHz NaN QPSK 23230 1@0 0.117 0.119 PASS
Band13 Stand-Alone 15kHz NaN QPSK 23230 12@0 0.250 | 0.184 PASS
Band13 Stand-Alone 15kHz NaN QPSK 23279 1@0 0.117 0.119 PASS
Band13 Stand-Alone 15kHz NaN QPSK 23279 12@0 0.250 | 0.184 PASS
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Test Graphs

Band13-Stand-Alone-NaN-BPSK-23181-1@0-3.75kHz-0.034-PASS

Spectrum

(=)

Ref Level 30.00 dBm
Att

Count 1005100

40 dB & SWT

Offset 58.29 dB &« RBW 500 H=z
160 ms & YBW

2 kHz Mode asuto FFT

@ 1Pk View
Mi[1] 22 27 dBm
o0 dBm F/6.996000 MHz
Occ Bwr 53.546453547 kH=z
10 dBm i r201] 4.10 dBm
le FF7.01L1200 MH=z
o dem f”ﬁ
-10 dBm |
gl Th
20 dBm——n, 51805 dnrﬁﬁifuv ﬂﬁﬂ =
-20 dem ".I,""l] | .ﬂunun“”x"
—40 dBm Jﬂﬂ“ﬂ ‘IHI'H Wﬂmﬂﬂﬂﬂn Imf‘!ﬂﬁﬂﬂﬂﬂﬂﬁ s e s o gl
i LR S e O i
“ ndiea
vlﬂ'(kﬂq‘,n.wﬁ#
-20 dBm
CF 777.1 MHz 1001 pts Span 400.0 kH=z
Marker
Type | Ref | Trc | H-wvalue | w-wvalue | Function | Function Result |
M1 1 FT76.996 MHz -22.27 dBm
T1 1 F76.996903 MHz -22.10 dBmm Qoo Bw 53.546453547 kH=z
TZ 1 FYV.05045 MHz —27.62 dBm
rMz 1 FEY.O0112 MHz 4,10 dBm
D= M1 1 24.0 kH= -1.61 dB
1 I1 J (EEEREEE ™
Date: 25.MAY.2021 12:16:04
Band13-Stand-Alone-NaN-BPSK-23230-1@0-3.75kHz-0.036-PASS
Spectrum |:%-1 I

Ref Level 20.00 dBm

Offset 2.34 dB & RBW 500 Hz

Att 40 dB e SWT 160 ms & ¥BW 2 kHz mMode auto FET
Count 100100
@ 1Pk View
[ mM1[1] 5.90 dBm
50 dem b d 781.895600 MHz
ﬂ Occ Bwr 53.146853147 kH=z
10 dBm mI2Z2E1] Z0.90 dBm
lJIJ h 781.911200 MHz=
o dem Tt Ir‘” i
Ol -5.10% dBm ﬁ" IIJL'ﬁ.r'\ -
-10 dBm "‘1]. H ""n'”[]'
20 dBm anfl | W\ﬂuﬂ WV
VAL AL LUK LTy T
R Fi Al
20 dBmonaht R
e Hh’ll"r’]ﬁuwm
-40 dBm s -
-50 dBm
-20 dBm
CF 782.0 MHz 1001 pts Span 400.0 kH=z
Marker
Type | Ref | Tre | H-wvalue | w-wvalue | Function | Function Result |
M1 1 ¥81.8956 MHz -5.90 dBm
T1 1 781.896903 MH=z -5.16 dBm Qoo Bw 53.146853147 kH=z
TZ 1 ¥81.95005 MHz -11.00 dBm
rMz 1 ¥21.9112 MHz 20.90 dBm
D= M1 1 35.4 kH= -0.22 de
— —
L J1 J CEEEEEEE
Date: 27.MAY.Z2021 17:46:10

Band13-Stand-Alone-NaN-BPSK-23279-1@0-3.75kHz-0.034-PASS
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Spectrum
Ref Level 30.00 dBm Offset 8.34 dB & RBW 500 Hz

Att 40 dB & SWT 160 ms & YBW 2 kH= rMode Auto FRET
Count 100,100

@ 1Pk “iew

rA1f1] 21.80 dBm
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-10 dBm
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T1 1 F26.7969032 MHz -21.62 dBm Qoo B 52. 545453547 kH=
TZ 1 T86.85045 MH=z -27.12 dBm
rMz 1 786.8112 MHz 4.59 dBm
D= M1 1 34.0 kHz -=2.60 dB
1 I J E D
Date: 2o .MAY .2021 17:56:11

Band13-Stand-Alone-NaN-QPSK-23181-1@0-3.75kHz-0.037-PASS
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Spectrum
Ref Level 30.00 dBm Offset 8.29 dB & RBW 500 Hz

Att 40 dB & SWT 160 ms & YBW 2 kH= rMode Auto FRET
Count 100,100

@ 1Pk “iew
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Marker
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rM1 1 FV5.9952 MHz -21.90 dBm
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rMz 1 FTY7.0128 MHz 5.24 dBm
D= M1 1 37.2 kHz 1.06 dB
—
1 Ji ] CERNNENED P
Date: 25 MAY.2021 1206227

Band13-Stand-Alone-NaN-QPSK-23230-1@0-3.75kHz-0.038-PASS
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Spectrum

(=)

Ref Laevel
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Count 100,100
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r12
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APPENDIX E.4: BAND EDGE FOR NB-IOT

Test Result

Band OpMode SCS BW Modu Channel Tones I(:Zel";l:]l; Verdict
Band13 Stand-Alone 3.75kHz NaN BPSK 23181 1@0 -16.24 PASS
Band13 Stand-Alone 3.75kHz NaN QPSK 23181 1@0 -17.16 PASS
Band13 Stand-Alone 15kHz NaN BPSK 23181 1@0 -14.92 PASS
Band13 Stand-Alone 15kHz NaN QPSK 23181 1@0 -16.61 PASS
Band13 Stand-Alone 15kHz NaN BPSK 23181 1@1 -26.59 PASS
Band13 Stand-Alone 15kHz NaN QPSK 23181 1@1 -28.45 PASS
Band13 Stand-Alone 3.75kHz NaN BPSK 23181 1@47 -29.00 PASS
Band13 Stand-Alone 3.75kHz NaN QPSK 23181 1@47 -30.40 PASS
Band13 Stand-Alone 15kHz NaN QPSK 23181 12@0 -21.49 PASS
Band13 Stand-Alone 3.75kHz NaN BPSK 23279 1@0 -30.50 PASS
Band13 Stand-Alone 3.75kHz NaN QPSK 23279 1@0 -31.75 PASS
Band13 Stand-Alone 15kHz NaN BPSK 23279 1@0 -26.75 PASS
Band13 Stand-Alone 15kHz NaN QPSK 23279 1@0 -29.32 PASS
Band13 Stand-Alone 15kHz NaN BPSK 23279 1@1 -14.79 PASS
Band13 Stand-Alone 15kHz NaN QPSK 23279 1@1 -16.43 PASS
Band13 Stand-Alone 3.75kHz NaN BPSK 23279 1@47 -15.56 PASS
Band13 Stand-Alone 3.75kHz NaN QPSK 23279 1@47 -16.42 PASS
Band13 Stand-Alone 15kHz NaN QPSK 23279 12@0 -20.45 PASS
Band13 Stand-Alone 3.75kHz NaN BPSK 23182 1@0 -23.99 PASS
Band13 Stand-Alone 3.75kHz NaN QPSK 23182 1@0 -23.99 PASS
Band13 Stand-Alone 15kHz NaN BPSK 23182 1@0 -38.99 PASS
Band13 Stand-Alone 15kHz NaN QPSK 23182 1@0 -38.75 PASS
Band13 Stand-Alone 15kHz NaN BPSK 23182 1@11 -34.59 PASS
Band13 Stand-Alone 15kHz NaN QPSK 23182 1@11 -34.87 PASS
Band13 Stand-Alone 3.75kHz NaN BPSK 23182 1@47 -27.67 PASS
Band13 Stand-Alone 3.75kHz NaN QPSK 23182 1@47 -27.20 PASS
Band13 Stand-Alone 15kHz NaN QPSK 23182 12@0 -33.15 PASS
Band13 Stand-Alone 3.75kHz NaN BPSK 23278 1@0 -27.86 PASS
Band13 Stand-Alone 3.75kHz NaN QPSK 23278 1@0 -29.74 PASS
Band13 Stand-Alone 15kHz NaN BPSK 23278 1@0 -43.14 PASS
Band13 Stand-Alone 15kHz NaN QPSK 23278 1@0 -46.61 PASS
Band13 Stand-Alone 15kHz NaN BPSK 23278 1@11 -40.64 PASS
Band13 Stand-Alone 15kHz NaN QPSK 23278 1@11 -40.79 PASS
Band13 Stand-Alone 3.75kHz NaN BPSK 23278 1@47 -26.08 PASS
Band13 Stand-Alone 3.75kHz NaN QPSK 23278 1@47 -22.81 PASS
Band13 Stand-Alone 15kHz NaN QPSK 23278 12@0 -35.13 PASS
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Test Graphs
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APPENDIX E.5: CONDUCTED SPURIOUS EMISSION FOR NB-IOT

Test Result
Band OpMode SCS BW Modu | Channel | Tones I(:;e;rl:]l; (Iaig::) Verdict
Band13 itl"’c"rr‘]‘i' 3.75kHz NaN | aPsk | 23181 | 1@0 303169232";;@' 13 | PASS
Band13 %"2‘)?1‘;' 3.75kHz NaN | aPsk | 23181 | 1@0 100%?2332{'22@' 13 | PASS
Band13 SAjtlf)’;‘i' 3.75kHz NaN | QPSK | 23181 | 1@0 5000;1%%%08“:;“2@' -13 | PASS
Band13 SAjtlf)’;‘i' 3.75kHz NaN | QPSK | 23181 | 1@0 12000;3%%013()MHZ@_ -13 | PASS
Band13 SAjtlf)’;‘i' 3.75kHz NaN | QPSK | 23181 |1@47 30;169222"8"';@' -13 | PASS
Band13 %i?g 3.75kHz NaN | QPsK | 23181 |1@47 100%??23&"22@' 13 | PASS
Band13 iﬂi’;‘i‘ 3.75kHz NaN | QPsK | 23181 |1@47 5000;1%()2%03“an2@_ 13 | PASS
Band13 iﬂi’;‘i‘ 3.75kHz NaN | QPSK | 23181 |1@47 120005'62_22(38'\4“2@' -13 | PASS
Band13 | Soe | 3.75kHz NaN | aPsk | 23230 | 1@o | P0000MHZ@ | 43 | pass
Band13 | Snd | 3.75kHz NaN | apsk | 23230 | 1@0 | "90%°000MH#@ | 43 | pass
Band13 | S'd | 3.75kHz NaN | aPsk | 23230 | 1@o | °000712090MHz@ | 43 | pass
Band13 | S'% | 3.75kHz NaN | aPsk | 23230 | 1@o |20 20200MH2@| 43 | pass
Band13 | Snd | 3.75kHz NaN | aPsk | 23230 |1@a7| S07090MIZ@ | 43 | pass
Band13 | Snd | 3.75kHz NaN | aPsk | 23230 |1@a7| "0 P000NMH2@ | 43 | pass
Band13 | Snd | 3.75kHz NaN | QPsK | 23230 |1@a7 | °00012000MHz@ | 43 | pass
Band13 | S'% | 3.75kHz NaN | QPsK | 23230 |1@a7 |12000 20500MH2@| 43 | pass
Band13 | S'% | 3.75kHz NaN | apsk | 23279 | 1@o | S071990MH2@- | 43 | pass
Band13 | Snd | 3.75kHz NaN | apsk | 23279 | 1@o | "90%°000MH2@ | 43 | pass
Band13 | Snd | 3.75kHz NaN | aPsKk | 23279 | 1@o | °000712000MHz@ | 43 | pass
Band13 | Snd | 3.75kHz NaN | apsk | 23279 | 1@o |1200%20000MH2@ | 43 | pass
Band13 | SN | 3.75kHz NaN | apsk | 23279 |1@a7| S071090MH2@- | 43 | pass
Band13 | SN% | 3.75kHz NaN | QPsk | 23279 |1@a7 | 100075000MH2@ | 43 | pass
Band13 | Snd | 3.75kHz NaN | QPsK | 23279 |1@a7 | °00012000MHz@ | 43 | pass
Band13 | Snd | 3.75kHz NaN | QPsK | 23279 |1@a7 12000 20000MH2@ | 43 | pass
Band13 | Sn% 15kHz NaN | BPSK | 23181 | 1@0 | S0I00NMFE@ | 43 | pass
Band13 itli’;i' 15kHz NaN | BPSK | 23181 | 1@0 100%]§gggg”§2@' 13 | PASS
Band13 itli’;i' 15kHz NaN | BPSK | 23181 | 1@0 5000;1%%%()3%2@- 13 | PASS
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Band13 SAjtfcm' 15kHz NaN BPSK | 23181 | 1@0 1200%52_2338mH2@' -13 | PASS
Band13 itl"’c‘;‘;' 15kHz NaN BPSK | 23181 |1@11 30~;g_02%'\é:z@' -13 | PASS
Band13 itl"’c"rr‘]‘: 15kHz NaN BPSK | 23181 |1@11 100%?2;’3";"32@' -13 | PASS
Band13 itl"’c"rr‘]‘i' 15kHz NaN | BPSK | 23181 |1@11 5000;1_2502%08'\:'7?2@' 13 | PASS
Band13 %"2‘)?1‘;' 15kHz NaN | BPSK | 23181 |1@11 1200%5???38“4“@' 13 | PASS
Band13 SAjtlf)’;‘i' 15kHz NaN BPSK | 23230 | 1@0 30;169232"8"';@' -13 | PASS
Band13 SAjtlf)’;‘i' 15kHz NaN BPSK | 23230 | 1@0 1000;?%%08“:'“"'2@' -13 | PASS
Band13 SAjtli’;‘l' 15kHz NaN BPSK | 23230 | 1@0 5000;1_2401%08'\:'71"'2@' 13 | PASS
Band13 %i?g 15kHz NaN | BPSK | 23230 | 1@0 12000;3%%°§MH2@' 13 | PASS
Band13 iﬂi’;‘;‘ 15kHz NaN | BPSK | 23230 |1@11 303159822/';;@_ 13 | PASS
Band13 | Sord 15kHz NaN | BPSK | 23230 |1@11| "0 P000MH#@ | 43 | pass
Band13 | Sord 15kHz NaN | BPSK | 23230 |1@11 | °00012000MH@ | 43 | pass
Band13 | SN 15kHz NaN | BPSK | 23230 |1@11|'200028500MA2@) 43 | pass
Band13 | ST 15kHz NaN | BPSK | 23279 | 1@o | S07990MHZ2@ | 43 | pass
Band13 | Sand 15kHz NaN | BPSK | 23279 | 1@o | "90%°000MH=@ | 43 | pass
Band13 | S 15kHz NaN | BPSK | 23279 | 1@o | °000712090MHz@ | 43 | pass
Band13 | Sond 15kHz NaN | BPSK | 23279 | 1@o |1200G 20000MH2@ | 43 | pass
Band13 | San% 15kHz NaN | BPSK | 23279 [1@11| SO00MHE@ | 43 | pass
Band13 | Sand 15kHz NaN | BPSK | 23279 |1@11| "0 °000NMH=@ | 43 | pass
Band13 | Sand 15kHz NaN | BPSK | 23279 |1@11 | °00012000MHz@ | 43 | pass
Band13 | Sond 15kHz NaN | BPSK | 23279 |1@11 |1200% 20000MH2@ | 43 | pass
Band13 | Sond 15kHz NaN | aPsk | 23181 |12@o0| P07 09MHZ@- | 43 | pass
Band13 | San% 15kHz NaN | QPsk | 23181 [12@o| '000-0000MHz@- | 43 | pags
Band13 | Sand 15kHz NaN | QPsk | 23181 |12@o | °00012000MHz@ | 43 | pass
Band13 | Sand 15kHz NaN | QPsK | 23181 |12@o |12000 20000MH2@| 43 | pass
Band13 | S 15kHz NaN | aPsk | 23230 |12@o| %071090MHZ2@- | 43 | pass
Band13 | S 15kHz NaN | aPsKk | 23230 |12@0| "90%°000MH2@ | 43 | pass
Band13 | Sn% 15kHz NaN | QPsk | 23230 |12@0| 0007 200MHZ@ | 43 | pass
Band13 itli’;i' 15kHz NaN | QPSK | 23230 |12@0 12000552_2233'\4“2@' 13 | PASS
Band13 itli’;i' 15kHz NaN | QPsK | 23279 |12@0 303169282"8'*;@' 13 | PASS
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Stand- 1000~5000MHz@-
Band13 Alone 15kHz NaN QPSK 23279 (12@0 41.31dBm -13 | PASS
Stand- 5000~12000MHz@-
Band13 Alone 15kHz NaN QPSK 23279 (12@0 54 584Bm -13 | PASS
Stand- 12000~26500MHz@-
Band13 Alone 15kHz NaN QPSK 23279 (12@0 50 59dBm -13 | PASS

Test Graphs
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Band13-Stand-Alone-NaN-BPSK-23181-1@11-15kHz-1000-5000-1000~5000MHz@-41.48dBm--13-PASS
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Band13-Stand-Alone-NaN-BPSK-23181-1@11-15kHz-12000-26500-12000~26500MHz@-50.77dBm--13-PASS
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Spectrum |n:v I
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Band13-Stand-Alone-NaN-BPSK-23230-1@0-15kHz-12000-26500-12000~26500MHz@-50.5dBm--13-PASS
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Appendix E TV heinl o
CN21UQOM 002 A UVRheinland

Priifbericht - Produkte
Test Report - Products Page 59 of 71

Spectrum |:%-1 I

Ref Level 10.00 dBm Offset 8.34 dB & RBW 1 MHz

Att 20 dB & SWT E s & YBW 2 NMH=z Mode Auto Sweep
Count 555
@ 1LRm View
mM1[1] -54.32 dBm

B6.906150 GH=z

(0l -13.000 dBm

Start 5.0 GH=z 20001 pts Stop 12.0 GH=

L

J'T ] R T

Date:

27  MAY 2021 20:08:30

Band13-Stand-Alone-NaN-BPSK-23230-1@11-15kHz-12000-26500-12000~26500MHz@-50.52dBm--13-PASS

Ref

Spectrum |:%-1 I

Level 10.00 dBm Offset 8.34 dB & RBW 1 MHz

Att 20 dB & SWT E s & YBW 2 NMH=z Mode Auto Sweep
Count 555
@ 1LRm View
mM1[1] -50.52 dBm

15.877900 GH=z

(0l -13.000 dBm

M1
L
P handiee e AV LN UL S W N arsee —
Start 12.0 GH= 30001 pts Stop 26.5 GH=
l I J ERRRR D
Date: 27 . MAY 2021 20:09:05
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Date: 27 . MAY.2021 12:22:19

Band13-Stand-Alone-NaN-BPSK-23279-1@0-15kHz-1000-5000-1000~5000MHz@-41.26dBm--13-PASS
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Date: 27 . MAY.2021 12:22:54

Band13-Stand-Alone-NaN-BPSK-23279-1@0-15kHz-5000-12000-5000~12000MHz@-54.46dBm--13-PASS
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Band13-Stand-Alone-NaN-BPSK-23279-1@11-15kHz-30-1000-30~1000MHz@-36.16dBm--13-PASS
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Band13-Stand-Alone-NaN-BPSK-23279-1@11-15kHz-1000-5000-1000~5000MHz@-41.26dBm--13-PASS
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Band13-Stand-Alone-NaN-BPSK-23279-1@11-15kHz-5000-12000-5000~12000MHz@-54.35dBm--13-PASS
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Date: 27 . MAY 2021 12:26:25

Band13-Stand-Alone-NaN-QPSK-23181-12@0-15kHz-30-1000-30~1000MHz@-35.55dBm--13-PASS
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Band13-Stand-Alone-NaN-QPSK-23230-12@0-15kHz-12000-26500-12000~26500MHz@-50.44dBm--13-PASS
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Spectrum
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Band13-Stand-Alone-NaN-QPSK-23279-12@0-15kHz-30-1000-30~1000MHz@-36.49dBm--13-PASS
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Band13-Stand-Alone-NaN-QPSK-23279-12@0-15kHz-1000-5000-1000~5000MHz@-41.31dBm--13-PASS
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Band13-Stand-Alone-NaN-QPSK-23279-12@0-15kHz-5000-12000-5000~12000MHz@-54.58dBm--13-PASS
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Band13-Stand-Alone-NaN-QPSK-23279-12@0-15kHz-12000-26500-12000~26500MHz@-50.59dBm--13-PASS
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APPENDIX E.6: FREQUENCY STABILITY FOR NB-IOT

Test Result
Voltage
. . Voltag Tempera L L .
Band OpMode SCS Banth'd MOer:Iatlo Channel | Tones e ture De(\;l-lazt)lon D((ewar:;)n (len']t) Verdict
[Vdc] Q) pp Pp!
Band13 Stand-Alone | 3.75kHz NaN QPSK 23230 1@0 HV NT -11.23 -0.014361 | 2.5 PASS
Band13 Stand-Alone | 3.75kHz NaN QPSK 23230 1@0 Lv NT -6.15 -0.007864 | +2.5 PASS
Band13 Stand-Alone | 3.75kHz NaN QPSK 23230 1@0 NV NT -11.69 -0.014949 | +2.5 PASS
Band13 Stand-Alone | 3.75kHz NaN QPSK 23230 1@47 | HV NT -10.79 -0.013798 | +2.5 PASS
Band13 Stand-Alone | 3.75kHz NaN QPSK 23230 1@47 Lv NT 5.29 0.006765 | +2.5 PASS
Band13 Stand-Alone | 3.75kHz NaN QPSK 23230 1@47 | NV NT -9.44 -0.012072 | 2.5 PASS
Band13 Stand-Alone 15kHz NaN QPSK 23230 1@0 HV NT -6.48 -0.008286 | +2.5 PASS
Band13 Stand-Alone 15kHz NaN QPSK 23230 1@0 Lv NT 9.58 0.012251 | 2.5 PASS
Band13 Stand-Alone 15kHz NaN QPSK 23230 1@0 NV NT -7.60 -0.009719 | 2.5 PASS
Band13 Stand-Alone 15kHz NaN QPSK 23230 1@ HV NT -7.58 -0.009693 | +2.5 PASS
Band13 Stand-Alone 15kHz NaN QPSK 23230 1@M1 LV NT 8.14 0.010409 | +2.5 PASS
Band13 Stand-Alone 15kHz NaN QPSK 23230 1@M1 NV NT -7.50 -0.009591 | +2.5 PASS
Temperature
Modulati Volt Tempe Deviati Deviati Limit
. odulatio oltage | rature | Deviation [ Deviation | Limi .

Band OpMode SCS [Bandwidth T Channel | Tones [Vde] 0 (Hz) (ppm) (ppm) Verdict
Band13 itﬁ;i 3.75kHz | NaN | Qpsk | 23230 | 1@0 NV 50 -5.92 | -0.007570 | +2.5 PASS
Band13 iti)?]de_ 3.75kHz NaN QPSK 23230 1@0 NV -40 -10.37 | -0.013261 | £2.5 PASS
Band13 iti)?]de_ 3.75kHz NaN QPSK 23230 1@0 NV 80 -6.75 -0.008632 | +2.5 PASS
Band13 iti)?]de_ 3.75kHz NaN QPSK 23230 1@0 NV 60 -6.79 -0.008683 | +2.5 PASS
Band13 iti)?]de_ 3.75kHz NaN QPSK 23230 1@0 NV 85 -6.82 -0.008721 | £2.5 PASS
Band13 iti)?]de_ 3.75kHz NaN QPSK 23230 1@0 NV 40 -6.67 -0.008529 | +2.5 PASS
Band13 iti)?]de_ 3.75kHz NaN QPSK 23230 1@0 NV 30 -6.84 -0.008747 | 2.5 PASS
Band13 iti)?]de_ 3.75kHz NaN QPSK 23230 1@0 NV 20 -7.05 -0.009015 | 2.5 PASS
Band13 iti)?]de_ 3.75kHz NaN QPSK 23230 1@0 NV 10 -6.69 -0.008555 | +2.5 PASS
Band13 iti)?]de_ 3.75kHz NaN QPSK 23230 1@0 NV 0 -7.78 -0.009949 | 2.5 PASS
Band13 itlaor;]de— 3.75kHz NaN QPSK 23230 1@0 NV -10 -7.58 -0.009693 | +2.5 PASS
Band13 i[laor;de— 3.75kHz NaN QPSK 23230 1@0 NV -20 -7.12 -0.009105 | 2.5 PASS
Band13 i[laor;de— 3.75kHz NaN QPSK 23230 1@0 NV -30 -8.53 -0.010908 | 2.5 PASS
Band13 i[laor;de— 3.75kHz NaN QPSK 23230 1@0 NV 70 -7.18 -0.009182 | 2.5 PASS
Band13 i[laor;de— 3.75kHz NaN QPSK 23230 1@47 NV 20 -8.11 -0.010371 | £2.5 PASS
Band13 iti;i- 3.75kHz NaN QPSK 23230 1@47 NV 70 -6.54 -0.008363 | 2.5 PASS
Band13 i‘(i,;i- 3.75kHz NaN QPSK 23230 1@47 NV 60 -7.65 -0.009783 | 2.5 PASS
Band13 iti;i- 3.75kHz NaN QPSK 23230 1@47 NV 50 -6.97 -0.008913 | +2.5 PASS
Band13 iti;i- 3.75kHz NaN QPSK 23230 1@47 NV 40 -7.81 -0.009987 | 2.5 PASS
Band13 iti;i- 3.75kHz NaN QPSK 23230 1@47 NV 30 -7.44 -0.009514 | 2.5 PASS
Band13 itlac;i- 3.75kHz NaN QPSK 23230 1@47 NV 10 -7.42 -0.009488 | +2.5 PASS
Band13 itlac;i- 3.75kHz NaN QPSK 23230 1@47 NV 0 -7.62 -0.009744 | 2.5 PASS
Band13 itlac;i- 3.75kHz NaN QPSK 23230 1@47 NV -10 -7.47 -0.009552 | +2.5 PASS
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Stand-

Alone

Band13 Aone | 375kHz | NaN | QPsK | 23280 |1@47 | NV 20 | -845 |-0.010806 | +2.5 PASS
Band13 SAtﬁ‘)’:l 375kHz | NaN | QPsk | 23230 |1@47| Nv 80 -7.88 | -0.010077 | 2.5 PASS
Band13 SAtﬁ‘)’:l 375kHz | NaN | QPsk | 23230 |1@47| NV -40 | 991 |-0.012673 | +25 PASS
Band13 SAtﬁ‘)’:l 375kHz | NaN | QPsk | 23230 |1@47| Nv 85 771 | -0.009859 | 2.5 PASS
Band13 SAtﬁ‘)’:l 375kHz | NaN | QPsk | 23230 |1@47| Nv 30 | -867 |-0.011087 | +2.5 PASS
Band13 SAtf;‘l 15kHz | NaN | QPsk | 23230 | 1@0 | NV 50 | -10.04 |-0.012839 | +2.5 PASS
Band13 SAtﬁ‘;‘l 15kHz | NaN | QPsk | 23230 | 1@0 | NV 40 | -841 |-0.010754 | +25 PASS
Band13 SAtﬁ‘;‘l 15kHz | NaN | QPsk | 23230 | 1@0 | NV 80 714 | -0.009130 | +2.5 PASS
Band13 SAtﬁ‘;‘l 15kHz | NaN | QPsk | 23230 | 1@0 | NV 60 771 | -0.009859 | +2.5 PASS
Band13 SAtﬁ‘;‘l 15kHz | NaN | QPsk | 23230 | 1@0 | NV 85 -7.80 |-0.009974 | 2.5 PASS
Band13 iﬂ"(‘;‘l 15kHz | NaN | QPsk | 23230 | 1@0 | NV 40 -8.87 |-0.011343 | 25 PASS
Band13 S:E;‘l 15kHz | NaN | QPsk | 23230 | 1@0 | NV 30 861 |-0.011010 | +255 PASS
Band13 S:E;‘l 15kHz | NaN | QPsk | 23230 | 1@0 | NV 20 873 | -0.011164 | 255 PASS
Band13 S:E;i 15kHz | NaN | @Psk | 23230 | 1@0 | Nv 10 -7.08 | -0.009054 | +2.5 PASS
Band13 S:E;‘l 15kHz | NaN | QPsk | 23230 | 1@0 | NV 0 727 |-0.009297 | +2.5 PASS
Band13 itg:l 15kHz | NaN | QPsK | 23230 | 1@0 | NV 410 | -11.19 |-0.014309 | +2.5 PASS
Band13 S/‘\tl"j)':l 15kHz | NaN | QPsK | 23230 | 1@0 | NV 20 | -821 |-0.010499 | +25 PASS
Band13 S/‘\tl"j)':l 15kHz | NaN | QPsK | 23230 | 1@0 | NV 30 | -9.08 |-0.011611 | +25 PASS
Band13 S/‘\tl"j)':l 15kHz | NaN | QPsK | 23230 | 1@0 | NV 70 -7.55 | -0.009655 | +2.5 PASS
Band13 S/‘\tl"j)':l 15kHz | NaN | QPsK | 23230 |1@11| NV 30 -7.08 | -0.009054 | 2.5 PASS
Band13 S/fl‘z';de 15kHz | NaN | QPsK | 23230 |1@11| NV 80 -6.32 | -0.008082 | 2.5 PASS
Band13 S/flf;de 15kHz | NaN | QPsK | 23230 |1@11| NV 70 -7.41 | -0.009476 | 2.5 PASS
Band13 S/flf;de 15kHz | NaN | QPsK | 23230 |1@11| NV 60 6.77 | 0.008657 | 2.5 PASS
Band13 S/flf;de 15kHz | NaN | QPsK | 23230 |1@11| NV 50 -6.45 | -0.008248 | 2.5 PASS
Band13 S/flf;de 15kHz | NaN | QPsK | 23230 |1@11| NV 40 -8.97 |-0.011471 | %25 PASS
Band13 iﬁ?}i 15kHz | NaN | QPSK | 23230 |1@11| NV 20 -9.03 | -0.011547 | 25 PASS
Band13 iﬁ?}i 15kHz | NaN | QPSK | 23230 |1@11| NV 10 -8.75 | -0.011189 | 25 PASS
Band13 iﬁ?}i 15kHz | NaN | QPSK | 23230 |1@11| NV 0 -8.63 | -0.011036 | #25 PASS
Band13 iﬁ?}i 15kHz | NaN | QPSK | 23230 |1@11| NV -0 | -986 |-0.012609 | +2.5 PASS
Band13 iﬁ?}i 15kHz | NaN | QPSK | 23230 |1@11| NV 20 | -896 |-0011458 | +25 PASS
Band13 imi 15kHz | NaN | QPSK | 23230 |1@11| Nv -40 | -8.18 |-0.010460 | +25 PASS
Band13 imi 15kHz | NaN | QPSK | 23230 |1@11| Nv 85 -8.08 |-0.010332 | 25 PASS
Band13 Stand- | 45z | NaN | aPsk | 23230 | 1@t | Nv 30 | -745 |-0.009527 | +25 PASS
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