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Report No.: 1950052R-HPUSP51V00

D DEKRA

Product

NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item

Spurious Emissions (Conducted)

Test Mode

Mode 6: LTE_NB-loT_Band 66

Date of Test

2019/05/16~2019/09/17
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Report No.: 1950052R-HPUSP51V00

D DEKRA

Product

NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item

Spurious Emissions (Conducted)

Test Mode

Mode 6: LTE_NB-loT_Band 66

Date of Test

2019/05/16~2019/09/17 ‘Test Site

SR10-H

B66_15K_CH131974_QPSK_1RBO_under 1G
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D DEKRA

Report No.: 1950052R-HPUSP51V00

Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item Spurious Emissions (Radiated)

Test Mode Mode 1: LTE_NB-loT_Band 2

Date of Test 2019/05/17~2019/09/18 Test Site CB4-H

B2_BW 3.75K_CH 18602_BPSK_1RB0

Antenna |Frequency | Emission Level| Limit | Margin | SG Level |Antenna Gain| Cable Loss
Polarity | (MHz) (dBm) (dBm) | (dB) (dBm) (dBi) (dB)
3700.400 -26.65 -13 | -13.65 -34.75 12.61 4.51
5550.600 -36.04 -13 | -23.04 -43.50 13.13 5.67
Y 7400.800 -45.51 -13 | -32.51 -50.23 11.32 6.60
9251.000 -41.76 -13 | -28.76 -46.38 11.83 7.20
11101.200 -39.98 -13 | -26.98 -43.69 11.66 7.96
12951.400 -39.48 -13 | -26.48 -44.47 13.63 8.63
3700.400 -28.88 -13 | -15.88 -36.98 12.61 4.51
5550.600 -37.78 -13 | -24.78 -45.24 13.13 5.67
Vv 7400.800 -44.43 -13 | -31.43 -49.15 11.32 6.60
9251.000 -46.35 -13 | -33.35 -50.97 11.83 7.20
11101.200 -39.78 -13 | -26.78 -43.49 11.66 7.96
12951.400 -39.53 -13 | -26.53 -44.52 13.63 8.63

Emission Level=SG(Signal Generator) Level+Antenna Gain-Cable Loss.

B2 _BW 3.75K_CH 18900_BPSK_1RB0

Antenna |Frequency | Emission Level| Limit | Margin| SG Level |Antenna Gain| Cable Loss
Polarity | (MHz) (dBm) (dBm) | (dB) (dBm) (dBi) (dB)
3760.000 -28.68 -13 | -15.68 -36.75 12.60 4.54
5640.000 -35.55 -13 | -22.55 -42.95 13.10 5.70
H 7520.000 -45.42 -13 | -32.42 -50.04 11.24 6.61
9400.000 -43.74 -13 | -30.74 -48.24 11.79 7.29
11280.000 -39.23 -13 | -26.23 -43.09 11.92 8.06
13160.000 -36.42 -13 | -23.42 -41.04 13.33 8.70
3760.000 -33.34 -13 | -20.34 -41.41 12.60 4.54
5640.000 -45.75 -13 | -32.75 -53.15 13.10 5.70
7520.000 -45.16 -13 | -32.16 -49.78 11.24 6.61
v 9400.000 -44.24 -13 | -31.24 -48.74 11.79 7.29
11280.000 -39.03 -13 | -26.03 -42.89 11.92 8.06
13160.000 -36.27 -13 | -23.27 -40.89 13.33 8.70

Emission Level=SG(Signal Generator) Level+Antenna Gain-Cable Loss.
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D DEKRA

Report No.: 1950052R-HPUSP51V00

Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item Spurious Emissions (Radiated)

Test Mode Mode 1: LTE_NB-loT_Band 2

Date of Test 2019/05/17~2019/09/18 Test Site CB4-H

B2_BW 3.75K_CH 19198 _BPSK_1RB0

Antenna |Frequency|Emission Level| Limit | Margin | SG Level |Antenna Gain| Cable Loss
Polarity | (MHz) (dBm) (dBm) | (dB) (dBm) (dBi) (dB)
3819.600 -31.05 -13 | -18.05 -39.09 12.60 4.57
5729.400 -35.34 -13 | -22.34 -42.69 13.08 5.73
Y 7639.200 -44 .81 -13 | -31.81 -49.46 11.24 6.60
9549.000 -43.57 -13 | -30.57 -48.01 11.80 7.36
11458.800 -39.83 -13 | -26.83 -43.85 12.17 8.16
13368.600 -37.50 -13 | -24.50 -41.71 12.97 8.76
3819.600 -34.63 -13 | -21.63 -42.67 12.60 4.57
5729.400 -36.73 -13 | -23.73 -44.08 13.08 5.73
Vv 7639.200 -44.61 -13 | -31.61 -49.26 11.24 6.60
9549.000 -43.47 -13 | -30.47 -47.91 11.80 7.36
11458.800 -38.74 -13 | -25.74 -42.76 12.17 8.16
13368.600 -37.35 -13 | -24.35 -41.56 12.97 8.76

Emission Level=SG(Signal Generator) Level+Antenna Gain-Cable Loss.

B2_BW 15K_CH 18602_QPSK_1RB0

Antenna |Frequency|Emission Level| Limit | Margin| SG Level |Antenna Gain| Cable Loss
Polarity | (MHz) (dBm) (dBm) | (dB) (dBm) (dBi) (dB)
3700.400 -26.38 -13 | -13.38 -34.48 12.61 4.51
5550.600 -38.52 -13 | -25.52 -45.98 13.13 5.67
Y 7400.800 -46.22 -13 | -33.22 -50.94 11.32 6.60
9251.000 -45.08 -13 | -32.08 -49.70 11.83 7.20
11101.200 -40.24 -13 | -27.24 -43.95 11.66 7.96
12951.400 -38.86 -13 | -25.86 -43.85 13.63 8.63
3700.400 -29.31 -13 | -16.31 -37.41 12.61 4.51
5550.600 -39.38 -13 | -26.38 -46.84 13.13 5.67
v 7400.800 -45.37 -13 | -32.37 -50.09 11.32 6.60
9251.000 -46.43 -13 | -33.43 -51.05 11.83 7.20
11101.200 -40.58 -13 | -27.58 -44 .29 11.66 7.96
12951.400 -38.85 -13 | -25.85 -43.84 13.63 8.63

Emission Level=SG(Signal Generator) Level+Antenna Gain-Cable Loss.
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D DEKRA

Report No.: 1950052R-HPUSP51V00

Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item Spurious Emissions (Radiated)

Test Mode Mode 1: LTE_NB-loT_Band 2

Date of Test 2019/05/17~2019/09/18 Test Site CB4-H

B2_BW 15K_CH 18900_QPSK_1RB0

Antenna |Frequency|Emission Level| Limit | Margin | SG Level |Antenna Gain| Cable Loss
Polarity | (MHz) (dBm) (dBm) | (dB) (dBm) (dBi) (dB)
3760.000 -29.81 -13 | -16.81 -37.88 12.60 4.54
5640.000 -37.42 -13 | -24.42 -44.82 13.10 5.70
Y 7520.000 -45.58 -13 | -32.58 -50.20 11.24 6.61
9400.000 -43.77 -13 | -30.77 -48.27 11.79 7.29
11280.000 -39.54 -13 | -26.54 -43.40 11.92 8.06
13160.000 -36.71 -13 | -23.71 -41.33 13.33 8.70
3760.000 -33.08 -13 | -20.08 -41.15 12.60 4.54
5640.000 -46.99 -13 | -33.99 -54.39 13.10 5.70
Vv 7520.000 -46.10 -13 | -33.10 -50.72 11.24 6.61
9400.000 -44.14 -13 | -31.14 -48.64 11.79 7.29
11280.000 -39.70 -13 | -26.70 -43.56 11.92 8.06
13160.000 -36.37 -13 | -23.37 -40.99 13.33 8.70

Emission Level=SG(Signal Generator) Level+Antenna Gain-Cable Loss.

BW 15K_CH 19198_QPSK_1RBO

Antenna |Frequency|Emission Level| Limit | Margin| SG Level |Antenna Gain| Cable Loss
Polarity | (MHz) (dBm) (dBm) | (dB) (dBm) (dBi) (dB)
3819.600 -31.36 -13 | -18.36 -39.40 12.60 4.57
5729.400 -36.01 -13 | -23.01 -43.36 13.08 5.73
Y 7639.200 -44 97 -13 | -31.97 -49.62 11.24 6.60
9549.000 -43.62 -13 | -30.62 -48.06 11.80 7.36
11458.800 -39.74 -13 | -26.74 -43.76 12.17 8.16
13368.600 -37.54 -13 | -24.54 -41.75 12.97 8.76
3819.600 -35.15 -13 | -22.15 -43.19 12.60 4.57
5729.400 -37.19 -13 | -24.19 -44.54 13.08 5.73
v 7639.200 -45.09 -13 | -32.09 -49.74 11.24 6.60
9549.000 -43.84 -13 | -30.84 -48.28 11.80 7.36
11458.800 -39.88 -13 | -26.88 -43.90 12.17 8.16
13368.600 -36.77 -13 | -23.77 -40.98 12.97 8.76

Emission Level=SG(Signal Generator) Level+Antenna Gain-Cable Loss.

Page: 87 of 142



D DEKRA

Report No.: 1950052R-HPUSP51V00

Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item Spurious Emissions (Radiated)

Test Mode Mode 2: LTE_NB-loT_Band 4

Date of Test 2019/05/17~2019/09/18 Test Site CB4-H

B4 _BW 3.75K_CH 19952 _BPSK_1RB0

Antenna |Frequency | Emission Level| Limit | Margin| SG Level |Antenna Gain| Cable Loss
Polarity | (MHz) (dBm) (dBm) | (dB) (dBm) (dBi) (dB)
3420.400 -35.62 -13 | -22.62 -43.70 12.44 4.35
5130.600 -47.29 -13 | -34.29 -54.68 12.78 5.39
H 6840.800 -46.95 -13 | -33.95 -52.43 11.84 6.36
8551.000 -45.30 -13 | -32.30 -50.26 11.87 6.91
10261.200 -39.66 -13 | -26.66 -43.91 11.87 7.61
11971.400 -39.57 -13 | -26.57 -44 .47 13.12 8.22
3420.400 -40.79 -13 | -27.79 -48.87 12.44 4.35
5130.600 -40.31 -13 | -27.31 -47.70 12.78 5.39
Vv 6840.800 -46.60 -13 | -33.60 -52.08 11.84 6.36
8551.000 -44.74 -13 | -31.74 -49.70 11.87 6.91
10261.200 -40.18 -13 | -27.18 -44.43 11.87 7.61
11971.400 -38.29 -13 | -25.29 -43.19 13.12 8.22

Emission Level=SG(Signal Generator) Level+Antenna Gain-Cable Loss.

B4_BW 3.75K_CH 20175_BPSK_1RB0

Antenna |Frequency | Emission Level| Limit | Margin | SG Level |Antenna Gain| Cable Loss
Polarity | (MHz) (dBm) (dBm) | (dB) (dBm) (dBi) (dB)
3465.000 -35.00 -13 | -22.00 -43.15 12.53 4.38
5197.500 -43.03 -13 | -30.03 -50.44 12.84 5.43
Y 6930.000 -45.42 -13 | -32.42 -50.69 11.73 6.46
8662.500 -47.32 -13 | -34.32 -52.24 11.87 6.95
10395.000 -40.34 -13 | -27.34 -44.41 11.75 7.68
12127.500 -39.28 -13 | -26.28 -44 .37 13.35 8.26
3465.000 -40.27 -13 | -27.27 -48.42 12.53 4.38
5197.500 -40.32 -13 | -27.32 -47.73 12.84 5.43
Vv 6930.000 -45.36 -13 | -32.36 -50.63 11.73 6.46
8662.500 -47.59 -13 | -34.59 -52.51 11.87 6.95
10395.000 -39.90 -13 | -26.90 -43.97 11.75 7.68
12127.500 -39.30 -13 | -26.30 -44.39 13.35 8.26

Emission Level=SG(Signal Generator) Level+Antenna Gain-Cable Loss.
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D DEKRA

Report No.: 1950052R-HPUSP51V00

Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item Spurious Emissions (Radiated)

Test Mode Mode 2: LTE_NB-loT_Band 4

Date of Test 2019/05/17~2019/09/18 Test Site CB4-H

B4_BW 3.75K_CH 20398 _BPSK_1RB0

Antenna |Frequency|Emission Level| Limit | Margin | SG Level |Antenna Gain| Cable Loss
Polarity | (MHz) (dBm) (dBm) | (dB) (dBm) (dBi) (dB)
3509.600 -33.36 -13 | -20.36 -41.55 12.61 442
5264.400 -39.53 -13 | -26.53 -46.96 12.91 5.48
Y 7019.200 -47.58 -13 | -34.58 -52.67 11.63 6.54
8774.000 -46.95 -13 | -33.95 -51.84 11.88 6.99
10528.800 -40.74 -13 | -27.74 -44 .64 11.65 7.75
12283.600 -39.49 -13 | -26.49 -44.75 13.57 8.31
3509.600 -40.09 -13 | -27.09 -48.28 12.61 4.42
5264.400 -37.67 -13 | -24.67 -45.10 12.91 5.48
Vv 7019.200 -47.66 -13 | -34.66 -52.75 11.63 6.54
8774.000 -45.60 -13 | -32.60 -50.49 11.88 6.99
10528.800 -40.88 -13 | -27.88 -44.78 11.65 7.75
12283.600 -39.78 -13 | -26.78 -45.04 13.57 8.31

Emission Level=SG(Signal Generator) Level+Antenna Gain-Cable Loss.

B4_BW 15K_CH 19952 _QPSK_1RB0

Antenna |Frequency|Emission Level| Limit | Margin| SG Level |Antenna Gain| Cable Loss
Polarity | (MHz) (dBm) (dBm) | (dB) (dBm) (dBi) (dB)
3420.400 -36.92 -13 | -23.92 -45.00 12.44 4.35
5130.600 -48.45 -13 | -35.45 -55.84 12.78 5.39
Y 6840.800 -46.61 -13 | -33.61 -52.09 11.84 6.36
8551.000 -44 97 -13 | -31.97 -49.93 11.87 6.91
10261.200 -40.11 -13 | -27.11 -44.36 11.87 7.61
11971.400 -39.78 -13 | -26.78 -44.68 13.12 8.22
3420.400 -39.39 -13 | -26.39 -47 .47 12.44 4.35
5130.600 -41.94 -13 | -28.94 -49.33 12.78 5.39
v 6840.800 -46.87 -13 | -33.87 -52.35 11.84 6.36
8551.000 -45.00 -13 | -32.00 -49.96 11.87 6.91
10261.200 -39.33 -13 | -26.33 -43.58 11.87 7.61
11971.400 -39.58 -13 | -26.58 -44 .48 13.12 8.22

Emission Level=SG(Signal Generator) Level+Antenna Gain-Cable Loss.
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D DEKRA

Report No.: 1950052R-HPUSP51V00

Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item Spurious Emissions (Radiated)

Test Mode Mode 2: LTE_NB-loT_Band 4

Date of Test 2019/05/17~2019/09/18 Test Site CB4-H

B4_BW 15K_CH 20175_QPSK_1RB0

Antenna |Frequency|Emission Level| Limit | Margin | SG Level |Antenna Gain| Cable Loss
Polarity | (MHz) (dBm) (dBm) | (dB) (dBm) (dBi) (dB)
3465.000 -35.34 -13 | -22.34 -43.49 12.53 4.38
5197.500 -44.84 -13 | -31.84 -52.25 12.84 5.43
Y 6930.000 -45.99 -13 | -32.99 -51.26 11.73 6.46
8662.500 -47.53 -13 | -34.53 -52.45 11.87 6.95
10395.000 -39.91 -13 | -26.91 -43.98 11.75 7.68
12127.500 -39.11 -13 | -26.11 -44.20 13.35 8.26
3465.000 -40.90 -13 | -27.90 -49.05 12.53 4.38
5197.500 -41.13 -13 | -28.13 -48.54 12.84 5.43
Vv 6930.000 -45.08 -13 | -32.08 -50.35 11.73 6.46
8662.500 -47.78 -13 | -34.78 -52.70 11.87 6.95
10395.000 -39.98 -13 | -26.98 -44.05 11.75 7.68
12127.500 -38.62 -13 | -25.62 -43.71 13.35 8.26

Emission Level=SG(Signal Generator) Level+Antenna Gain-Cable Loss.

B4_BW 15K_CH 20398 _QPSK_1RB0

Antenna |Frequency|Emission Level| Limit | Margin| SG Level |Antenna Gain| Cable Loss
Polarity | (MHz) (dBm) (dBm) | (dB) (dBm) (dBi) (dB)
3509.600 -35.57 -13 | -22.57 -43.76 12.61 442
5264.400 -40.66 -13 | -27.66 -48.09 12.91 5.48
Y 7019.200 -48.12 -13 | -35.12 -53.21 11.63 6.54
8774.000 -47 .46 -13 | -34.46 -52.35 11.88 6.99
10528.800 -40.18 -13 | -27.18 -44.08 11.65 7.75
12283.600 -39.56 -13 | -26.56 -44 .82 13.57 8.31
3509.600 -42.20 -13 | -29.20 -50.39 12.61 4.42
5264.400 -39.93 -13 | -26.93 -47.36 12.91 5.48
v 7019.200 -47.89 -13 | -34.89 -52.98 11.63 6.54
8774.000 -47.02 -13 | -34.02 -51.91 11.88 6.99
10528.800 -40.84 -13 | -27.84 -44.74 11.65 7.75
12283.600 -39.39 -13 | -26.39 -44 .65 13.57 8.31

Emission Level=SG(Signal Generator) Level+Antenna Gain-Cable Loss.
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D DEKRA

Report No.: 1950052R-HPUSP51V00

Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item Spurious Emissions (Radiated)

Test Mode Mode 3: LTE_NB-loT_Band 5

Date of Test 2019/05/17~2019/09/18 Test Site CB4-H

B5 BW 3.75K_CH 20402_BPSK_1RB0

Antenna |Frequency | Emission Level| Limit | Margin| SG Level |Antenna Gain| Cable Loss
Polarity | (MHz) (dBm) (dBm) | (dB) (dBm) (dBi) (dB)
1648.400 -38.01 -13 | -25.01 -44 .31 9.29 2.99
2472.600 -21.57 -13 -8.57 -28.47 10.59 3.68
H 3296.800 -55.44 -13 | -42.44 -63.35 12.17 4.26
4121.000 -49.48 -13 | -36.48 -57.36 12.61 4.74
4945.200 -51.67 -13 | -38.67 -59.06 12.65 5.26
5769.400 -48.52 -13 | -35.52 -55.84 13.06 5.74
1648.400 -43.32 -13 | -30.32 -49.62 9.29 2.99
2472.600 -27.09 -13 | -14.09 -33.99 10.59 3.68
Vv 3296.800 -55.07 -13 | -42.07 -62.98 1217 4.26
4121.000 -51.99 -13 | -38.99 -59.87 12.61 4.74
4945.200 -49.82 -13 | -36.82 -57.21 12.65 5.26
5769.400 -48.40 -13 | -35.40 -55.72 13.06 5.74

Emission Level=SG(Signal Generator) Level+Antenna Gain-Cable Loss.

B5_BW 3.75K_CH 20525 _BPSK_1RB0

Antenna |Frequency | Emission Level| Limit | Margin | SG Level |Antenna Gain| Cable Loss
Polarity | (MHz) (dBm) (dBm) | (dB) (dBm) (dBi) (dB)
1673.000 -43.40 -13 | -30.40 -49.75 9.36 3.01
2509.500 -24.53 -13 | -11.53 -31.44 10.62 3.71
Y 3346.000 -55.10 -13 | -42.10 -63.08 12.27 4.30
4182.500 -52.64 -13 | -39.64 -60.48 12.62 4.78
5019.000 -51.18 -13 | -38.18 -58.54 12.67 5.31
5855.500 -47.23 -13 | -34.23 -54.50 13.04 5.77
1673.000 -46.61 -13 | -33.61 -52.96 9.36 3.01
2509.500 -29.12 -13 | -16.12 -36.03 10.62 3.71
Vv 3346.000 -55.11 -13 | -42.11 -63.09 12.27 4.30
4182.500 -53.14 -13 | -40.14 -60.98 12.62 4.78
5019.000 -51.75 -13 | -38.75 -59.11 12.67 5.31
5855.500 -47.62 -13 | -34.62 -54.89 13.04 5.77

Emission Level=SG(Signal Generator) Level+Antenna Gain-Cable Loss.
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D DEKRA

Report No.: 1950052R-HPUSP51V00

Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item Spurious Emissions (Radiated)

Test Mode Mode 3: LTE_NB-loT_Band 5

Date of Test 2019/05/17~2019/09/18 Test Site CB4-H

B5_BW 3.75K_CH 20648 _BPSK_1RB0

Antenna |Frequency|Emission Level| Limit | Margin | SG Level |Antenna Gain| Cable Loss
Polarity | (MHz) (dBm) (dBm) | (dB) (dBm) (dBi) (dB)
1697.600 -43.24 -13 | -30.24 -49.64 9.44 3.03
2546.400 -22.46 -13 -9.46 -29.41 10.69 3.74
Y 3395.200 -53.07 -13 | -40.07 -61.12 12.38 4.33
4244.000 -53.59 -13 | -40.59 -61.39 12.63 4.82
5092.800 -51.82 -13 | -38.82 -59.20 12.74 5.36
5941.600 -50.39 -13 | -37.39 -57.61 13.02 5.80
1697.600 -44.22 -13 | -31.22 -50.62 9.44 3.03
2546.400 -24.52 -13 | -11.52 -31.47 10.69 3.74
Vv 3395.200 -52.74 -13 | -39.74 -60.79 12.38 4.33
4244.000 -53.00 -13 | -40.00 -60.80 12.63 4.82
5092.800 -51.03 -13 | -38.03 -58.41 12.74 5.36
5941.600 -49.89 -13 | -36.89 -57.11 13.02 5.80

Emission Level=SG(Signal Generator) Level+Antenna Gain-Cable Loss.

B5_BW 15K_CH 20402_QPSK_1RB0

Antenna |Frequency|Emission Level| Limit | Margin| SG Level |Antenna Gain| Cable Loss
Polarity | (MHz) (dBm) (dBm) | (dB) (dBm) (dBi) (dB)
1648.400 -39.75 -13 | -26.75 -46.05 9.29 2.99
2472.600 -22.29 -13 -9.29 -29.19 10.59 3.68
Y 3296.800 -55.22 -13 | -42.22 -63.13 12.17 4.26
4121.000 -51.20 -13 | -38.20 -59.08 12.61 4.74
4945.200 -50.59 -13 | -37.59 -57.98 12.65 5.26
5769.400 -47.44 -13 | -34.44 -54.76 13.06 5.74
1648.400 -44 .62 -13 | -31.62 -50.92 9.29 2.99
2472.600 -28.00 -13 | -15.00 -34.90 10.59 3.68
v 3296.800 -55.01 -13 | -42.01 -62.92 12.17 4.26
4121.000 -52.41 -13 | -39.41 -60.29 12.61 4.74
4945.200 -50.84 -13 | -37.84 -58.23 12.65 5.26
5769.400 -48.02 -13 | -35.02 -55.34 13.06 5.74

Emission Level=SG(Signal Generator) Level+Antenna Gain-Cable Loss.
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D DEKRA

Report No.: 1950052R-HPUSP51V00

Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item Spurious Emissions (Radiated)

Test Mode Mode 3: LTE_NB-loT_Band 5

Date of Test 2019/05/17~2019/09/18 Test Site CB4-H

B5_BW 15K_CH 20525_QPSK_1RB0

Antenna |Frequency|Emission Level| Limit | Margin | SG Level |Antenna Gain| Cable Loss
Polarity | (MHz) (dBm) (dBm) | (dB) (dBm) (dBi) (dB)
1673.000 -42.68 -13 | -29.68 -49.03 9.36 3.01
2509.500 -24 .45 -13 | -11.45 -31.36 10.62 3.71
Y 3346.000 -54.54 -13 | -41.54 -62.52 12.27 4.30
4182.500 -53.41 -13 | -40.41 -61.25 12.62 4.78
5019.000 -51.52 -13 | -38.52 -58.88 12.67 5.31
5855.500 -48.03 -13 | -35.03 -55.30 13.04 5.77
1673.000 -47 .41 -13 | -34.41 -53.76 9.36 3.01
2509.500 -29.00 -13 | -16.00 -35.91 10.62 3.71
Vv 3346.000 -54.97 -13 | -41.97 -62.95 12.27 4.30
4182.500 -52.95 -13 | -39.95 -60.79 12.62 478
5019.000 -51.51 -13 | -38.51 -58.87 12.67 5.31
5855.500 -47.58 -13 | -34.58 -54.85 13.04 5.77

Emission Level=SG(Signal Generator) Level+Antenna Gain-Cable Loss.

B5_BW 15K_CH 20648 _QPSK_1RB0

Antenna |Frequency|Emission Level| Limit | Margin| SG Level |Antenna Gain| Cable Loss
Polarity | (MHz) (dBm) (dBm) | (dB) (dBm) (dBi) (dB)
1697.800 -45.48 -13 | -32.48 -51.88 9.44 3.03
2546.700 -25.64 -13 | -12.64 -32.59 10.69 3.74
Y 3395.600 -53.74 -13 | -40.74 -61.79 12.38 4.33
4244 .500 -52.97 -13 | -39.97 -60.77 12.63 4.82
5093.400 -50.22 -13 | -37.22 -57.60 12.74 5.36
5942.300 -50.14 -13 | -37.14 -57.36 13.02 5.80
1697.800 -48.66 -13 | -35.66 -55.06 9.44 3.03
2546.700 -30.61 -13 | -17.61 -37.56 10.69 3.74
v 3395.600 -53.83 -13 | -40.83 -61.88 12.38 4.33
4244.500 -53.24 -13 | -40.24 -61.04 12.63 4.82
5093.400 -51.34 -13 | -38.34 -58.72 12.74 5.36
5942.300 -50.05 -13 | -37.05 -57.27 13.02 5.80

Emission Level=SG(Signal Generator) Level+Antenna Gain-Cable Loss.
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D DEKRA

Report No.: 1950052R-HPUSP51V00

Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item Spurious Emissions (Radiated)

Test Mode Mode 4: LTE_NB-loT_Band 12

Date of Test 2019/05/17~2019/09/18 Test Site CB4-H

B12_BW 3.75K_CH 23011_BPSK_1RBO0

Antenna |Frequency | Emission Level| Limit | Margin| SG Level |Antenna Gain| Cable Loss
Polarity | (MHz) (dBm) (dBm) | (dB) (dBm) (dBi) (dB)
1398.200 -53.81 -13 | -40.81 -59.33 8.26 2.74
2097.300 -33.11 -13 | -20.11 -40.11 10.40 3.40
H 2796.400 -54.34 -13 | -41.34 -61.58 11.15 3.90
3495.500 -55.59 -13 | -42.59 -63.78 12.60 4.41
4194.600 -53.10 -13 | -40.10 -60.93 12.62 4.79
4893.700 -50.38 -13 | -37.38 -57.80 12.65 5.23
1398.200 -55.39 -13 | -42.39 -60.91 8.26 2.74
2097.300 -36.61 -13 | -23.61 -43.61 10.40 3.40
2796.400 -54 .46 -13 | -41.46 -61.70 11.15 3.90
v 3495.500 -55.98 -13 | -42.98 -64.17 12.60 4.41
4194.600 -54.02 -13 | -41.02 -61.85 12.62 4.79
4893.700 -50.87 -13 | -37.87 -58.29 12.65 5.23

Emission Level=SG(Signal Generator) Level+Antenna Gain-Cable Loss.

B12_BW 3.75K_CH 23095_BPSK_1RBO

Antenna |Frequency | Emission Level| Limit | Margin | SG Level |Antenna Gain| Cable Loss
Polarity | (MHz) (dBm) (dBm) | (dB) (dBm) (dBi) (dB)
1415.000 -50.58 -13 | -37.58 -56.18 8.35 2.75
2122.500 -35.32 -13 | -22.32 -42.31 10.41 3.42
2830.000 -54 .44 -13 | -41.44 -61.72 11.21 3.93
: 3537.500 -55.27 -13 | -42.27 -63.45 12.61 4.43
4245.000 -53.14 -13 | -40.14 -60.94 12.63 4.83
4952.500 -50.97 -13 | -37.97 -58.36 12.65 5.26
1415.000 -54.43 -13 | -41.43 -60.03 8.35 2.75
2122.500 -37.85 -13 | -24.85 -44.84 10.41 3.42
Vv 2830.000 -54.47 -13 | -41.47 -61.75 11.21 3.93
3537.500 -54.62 -13 | -41.62 -62.80 12.61 4.43
4245.000 -52.79 -13 | -39.79 -60.59 12.63 4.83
4952.500 -52.29 -13 | -39.29 -59.68 12.65 5.26

Emission Level=SG(Signal Generator) Level+Antenna Gain-Cable Loss.
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D DEKRA

Report No.: 1950052R-HPUSP51V00

Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item Spurious Emissions (Radiated)

Test Mode Mode 4: LTE_NB-loT_Band 12

Date of Test 2019/05/17~2019/09/18 Test Site CB4-H

B12_BW 3.75K_CH 23178_BPSK_1RBO

Antenna |Frequency|Emission Level| Limit | Margin | SG Level |Antenna Gain| Cable Loss
Polarity | (MHz) (dBm) (dBm) | (dB) (dBm) (dBi) (dB)
1431.600 -49.63 -13 | -36.63 -55.31 8.45 2.77
2147.400 -32.91 -13 | -19.91 -39.90 10.42 3.44
Y 2863.200 -54.01 -13 | -41.01 -61.33 11.27 3.95
3579.000 -53.62 -13 | -40.62 -61.78 12.61 4.45
4294.800 -52.39 -13 | -39.39 -60.17 12.64 4.86
5010.600 -51.50 -13 | -38.50 -58.86 12.66 5.30
1431.600 -54.05 -13 | -41.05 -59.73 8.45 2.77
2147.400 -38.07 -13 | -25.07 -45.06 10.42 3.44
Vv 2863.200 -54.52 -13 | -41.52 -61.84 11.27 3.95
3579.000 -54.30 -13 | -41.30 -62.46 12.61 4.45
4294.800 -52.33 -13 | -39.33 -60.11 12.64 4.86
5010.600 -51.19 -13 | -38.19 -58.55 12.66 5.30

Emission Level=SG(Signal Generator) Level+Antenna Gain-Cable Loss.

B12_BW 15K_CH 23011_QPSK_1RB0

Antenna |Frequency|Emission Level| Limit | Margin| SG Level |Antenna Gain| Cable Loss
Polarity | (MHz) (dBm) (dBm) | (dB) (dBm) (dBi) (dB)
1398.200 -54.51 -13 | -41.51 -60.03 8.26 2.74
2097.300 -34.74 -13 | -21.74 -41.74 10.40 3.40
Y 2796.400 -55.10 -13 | -42.10 -62.34 11.15 3.90
3495.500 -55.97 -13 | -42.97 -64.16 12.60 4.41
4194.600 -53.98 -13 | -40.98 -61.81 12.62 4.79
4893.700 -50.95 -13 | -37.95 -58.37 12.65 5.23
1398.200 -57.53 -13 | -44.53 -63.05 8.26 2.74
2097.300 -38.16 -13 | -25.16 -45.16 10.40 3.40
v 2796.400 -55.04 -13 | -42.04 -62.28 11.15 3.90
3495.500 -56.31 -13 | -43.31 -64.50 12.60 4.41
4194.600 -54.07 -13 | -41.07 -61.90 12.62 4.79
4893.700 -50.88 -13 | -37.88 -58.30 12.65 5.23

Emission Level=SG(Signal Generator) Level+Antenna Gain-Cable Loss.
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D DEKRA

Report No.: 1950052R-HPUSP51V00

Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item Spurious Emissions (Radiated)

Test Mode Mode 4: LTE_NB-loT_Band 12

Date of Test 2019/05/17~2019/09/18 Test Site CB4-H

B12_BW 15K_CH 23095_QPSK_1RBO

Antenna |Frequency|Emission Level| Limit | Margin | SG Level |Antenna Gain| Cable Loss
Polarity | (MHz) (dBm) (dBm) | (dB) (dBm) (dBi) (dB)
1415.000 -50.50 -13 | -37.50 -56.10 8.35 2.75
2122.500 -36.45 -13 | -23.45 -43.44 10.41 3.42
Y 2830.000 -54.85 -13 | -41.85 -62.13 11.21 3.93
3537.500 -55.54 -13 | -42.54 -63.72 12.61 4.43
4245.000 -52.93 -13 | -39.93 -60.73 12.63 4.83
4952.500 -51.90 -13 | -38.90 -59.29 12.65 5.26
1415.000 -54.66 -13 | -41.66 -60.26 8.35 2.75
2122.500 -39.42 -13 | -26.42 -46.41 10.41 3.42
Vv 2830.000 -54.79 -13 | -41.79 -62.07 11.21 3.93
3537.500 -56.23 -13 | -43.23 -64.41 12.61 4.43
4245.000 -53.46 -13 | -40.46 -61.26 12.63 4.83
4952.500 -52.32 -13 | -39.32 -59.71 12.65 5.26

Emission Level=SG(Signal Generator) Level+Antenna Gain-Cable Loss.

B12_BW 15K_CH 23178_QPSK_1RBO

Antenna |Frequency|Emission Level| Limit | Margin| SG Level |Antenna Gain| Cable Loss
Polarity | (MHz) (dBm) (dBm) | (dB) (dBm) (dBi) (dB)
1431.600 -50.32 -13 | -37.32 -56.00 8.45 2.77
2147.400 -34.47 -13 | -21.47 -41.46 10.42 3.44
Y 2863.200 -54.39 -13 | -41.39 -61.71 11.27 3.95
3579.000 -55.02 -13 | -42.02 -63.18 12.61 4.45
4294.800 -51.92 -13 | -38.92 -59.70 12.64 4.86
5010.600 -51.26 -13 | -38.26 -58.62 12.66 5.30
1431.600 -53.79 -13 | -40.79 -59.47 8.45 2.77
2147.400 -39.53 -13 | -26.53 -46.52 10.42 3.44
v 2863.200 -54.81 -13 | -41.81 -62.13 11.27 3.95
3579.000 -55.30 -13 | -42.30 -63.46 12.61 4.45
4294.800 -52.91 -13 | -39.91 -60.69 12.64 4.86
5010.600 -51.67 -13 | -38.67 -59.03 12.66 5.30

Emission Level=SG(Signal Generator) Level+Antenna Gain-Cable Loss.
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D DEKRA

Report No.: 1950052R-HPUSP51V00

Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item Spurious Emissions (Radiated)

Test Mode Mode 5: LTE_NB-loT_Band 13

Date of Test 2019/05/17~2019/09/18 Test Site CB4-H

B13_BW 3.75K_CH 23182_BPSK_1RBO

Antenna |Frequency | Emission Level| Limit | Margin| SG Level |Antenna Gain| Cable Loss
Polarity | (MHz) (dBm) (dBm) | (dB) (dBm) (dBi) (dB)
1554.400 -40.60 -13 | -27.60 -46.71 9.00 2.90
2331.600 -21.10 -13 -8.10 -28.04 10.52 3.58
H 3108.800 -54.43 -13 | -41.43 -62.06 11.76 412
3886.000 -51.47 -13 | -38.47 -59.47 12.60 4.60
4663.200 -51.87 -13 | -38.87 -59.43 12.66 5.10
5440.400 -50.85 -13 | -37.85 -58.32 13.08 5.61
1554.400 -44.79 -13 | -31.79 -50.90 9.00 2.90
2331.600 -23.56 -13 | -10.56 -30.50 10.52 3.58
3108.800 -54.52 -13 | -41.52 -62.15 11.76 412
v 3886.000 -54.49 -13 | -41.49 -62.49 12.60 4.60
4663.200 -52.29 -13 | -39.29 -59.85 12.66 5.10
5440.400 -51.06 -13 | -38.06 -58.53 13.08 5.61

Emission Level=SG(Signal Generator) Level+Antenna Gain-Cable Loss.

B13_BW 3.75K_CH 23230 _BPSK_1RB0

Antenna |Frequency | Emission Level| Limit | Margin | SG Level |Antenna Gain| Cable Loss
Polarity | (MHz) (dBm) (dBm) | (dB) (dBm) (dBi) (dB)
1564.000 -40.11 -13 | -27.11 -46.24 9.03 2.91
2346.000 -21.26 -13 -8.26 -28.20 10.52 3.59
Y 3128.000 -53.89 -13 | -40.89 -61.55 11.80 4.14
3910.000 -49.77 -13 | -36.77 -57.76 12.60 4.61
4692.000 -52.25 -13 | -39.25 -59.79 12.66 5.11
5474.000 -50.80 -13 | -37.80 -58.28 13.11 5.63
1564.000 -45.03 -13 | -32.03 -51.16 9.03 2.91
2346.000 -24.12 -13 | -11.12 -31.06 10.52 3.59
Vv 3128.000 -54.19 -13 | -41.19 -61.85 11.80 4.14
3910.000 -54.57 -13 | -41.57 -62.56 12.60 4.61
4692.000 -52.48 -13 | -39.48 -60.02 12.66 5.11
5474.000 -50.71 -13 | -37.71 -58.19 13.11 5.63

Emission Level=SG(Signal Generator) Level+Antenna Gain-Cable Loss.
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D DEKRA

Report No.: 1950052R-HPUSP51V00

Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item Spurious Emissions (Radiated)

Test Mode Mode 5: LTE_NB-loT_Band 13

Date of Test 2019/05/17~2019/09/18 Test Site CB4-H

B13_BW 3.75K_CH 23278_BPSK_1RB0

Antenna |Frequency|Emission Level| Limit | Margin | SG Level |Antenna Gain| Cable Loss
Polarity | (MHz) (dBm) (dBm) | (dB) (dBm) (dBi) (dB)
1573.600 -38.80 -13 | -25.80 -44 .95 9.06 2.92
2360.400 -20.65 -13 -7.65 -27.58 10.53 3.60
Y 3147.200 -54.67 -13 | -41.67 -62.36 11.84 4.15
3934.000 -51.50 -13 | -38.50 -59.48 12.60 4.62
4720.800 -51.91 -13 | -38.91 -59.44 12.66 5.13
5507.600 -50.60 -13 | -37.60 -58.08 13.14 5.65
1573.600 -45.43 -13 | -32.43 -51.58 9.06 2.92
2360.400 -24.27 -13 | -11.27 -31.20 10.53 3.60
Vv 3147.200 -54.77 -13 | -41.77 -62.46 11.84 4.15
3934.000 -55.04 -13 | -42.04 -63.02 12.60 4.62
4720.800 -52.14 -13 | -39.14 -59.67 12.66 5.13
5507.600 -50.63 -13 | -37.63 -58.11 13.14 5.65

Emission Level=SG(Signal Generator) Level+Antenna Gain-Cable Loss.

B13_BW 15K_CH 23182_QPSK_1RBO

Antenna |Frequency|Emission Level| Limit | Margin| SG Level |Antenna Gain| Cable Loss
Polarity | (MHz) (dBm) (dBm) | (dB) (dBm) (dBi) (dB)
1554.400 -41.57 -13 | -28.57 -47.68 9.00 2.90
2331.600 -22.24 -13 -9.24 -29.18 10.52 3.58
Y 3108.800 -54.16 -13 | -41.16 -61.79 11.76 412
3886.000 -50.20 -13 | -37.20 -58.20 12.60 4.60
4663.200 -52.50 -13 | -39.50 -60.06 12.66 5.10
5440.400 -50.64 -13 | -37.64 -58.11 13.08 5.61
1554.400 -45.21 -13 | -32.21 -51.32 9.00 2.90
2331.600 -25.06 -13 | -12.06 -32.00 10.52 3.58
v 3108.800 -54.73 -13 | -41.73 -62.36 11.76 412
3886.000 -54.86 -13 | -41.86 -62.86 12.60 4.60
4663.200 -52.19 -13 | -39.19 -59.75 12.66 5.10
5440.400 -51.08 -13 | -38.08 -58.55 13.08 5.61

Emission Level=SG(Signal Generator) Level+Antenna Gain-Cable Loss.
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Report No.: 1950052R-HPUSP51V00

Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item Spurious Emissions (Radiated)

Test Mode Mode 5: LTE_NB-loT_Band 13

Date of Test 2019/05/17~2019/09/18 Test Site CB4-H

B13_BW 15K_CH 23230_QPSK_1RBO

Antenna |Frequency|Emission Level| Limit | Margin | SG Level |Antenna Gain| Cable Loss
Polarity | (MHz) (dBm) (dBm) | (dB) (dBm) (dBi) (dB)
1564.000 -40.40 -13 | -27.40 -46.53 9.03 2.91
2346.000 -22.21 -13 -9.21 -29.15 10.52 3.59
Y 3128.000 -54.17 -13 | -41.17 -61.83 11.80 4.14
3910.000 -48.87 -13 | -35.87 -56.86 12.60 4.61
4692.000 -52.60 -13 | -39.60 -60.14 12.66 5.11
5474.000 -50.78 -13 | -37.78 -58.26 13.11 5.63
1564.000 -45.93 -13 | -32.93 -52.06 9.03 2.91
2346.000 -25.29 -13 | -12.29 -32.23 10.52 3.59
Vv 3128.000 -53.94 -13 | -40.94 -61.60 11.80 4.14
3910.000 -54.55 -13 | -41.55 -62.54 12.60 4.61
4692.000 -52.66 -13 | -39.66 -60.20 12.66 511
5474.000 -50.44 -13 | -37.44 -57.92 13.11 5.63

Emission Level=SG(Signal Generator) Level+Antenna Gain-Cable Loss.

B13_BW 15K_CH 23278 _QPSK_1RBO

Antenna |Frequency|Emission Level| Limit | Margin| SG Level |Antenna Gain| Cable Loss
Polarity | (MHz) (dBm) (dBm) | (dB) (dBm) (dBi) (dB)
1573.600 -39.05 -13 | -26.05 -45.20 9.06 2.92
2360.400 -22.03 -13 -9.03 -28.96 10.53 3.60
Y 3147.200 -54.41 -13 | -41.41 -62.10 11.84 4.15
3934.000 -52.06 -13 | -39.06 -60.04 12.60 4.62
4720.800 -52.26 -13 | -39.26 -59.79 12.66 5.13
5507.600 -50.89 -13 | -37.89 -58.37 13.14 5.65
1573.600 -44 .99 -13 | -31.99 -51.14 9.06 2.92
2360.400 -25.71 -13 | -12.71 -32.64 10.53 3.60
v 3147.200 -55.23 -13 | -42.23 -62.92 11.84 4.15
3934.000 -55.41 -13 | -42.41 -63.39 12.60 4.62
4720.800 -52.04 -13 | -39.04 -59.57 12.66 5.13
5507.600 -50.85 -13 | -37.85 -58.33 13.14 5.65

Emission Level=SG(Signal Generator) Level+Antenna Gain-Cable Loss.

Page: 99 of 142



D DEKRA

Report No.: 1950052R-HPUSP51V00

Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item Spurious Emissions (Radiated)

Test Mode Mode 6: LTE_NB-loT_Band 66

Date of Test 2019/05/17~2019/09/18 Test Site CB4-H

B66_BW 3.75K_CH 131974_BPSK_1RBO

Antenna |Frequency | Emission Level| Limit | Margin| SG Level |Antenna Gain| Cable Loss
Polarity | (MHz) (dBm) (dBm) | (dB) (dBm) (dBi) (dB)
3420.400 -35.01 -13 | -22.01 -43.09 12.44 4.35
5130.600 -46.42 -13 | -33.42 -53.81 12.78 5.39
H 6840.800 -46.20 -13 | -33.20 -51.68 11.84 6.36
8551.000 -45.18 -13 | -32.18 -50.14 11.87 6.91
10261.200 -40.00 -13 | -27.00 -44 .25 11.87 7.61
11971.400 -38.89 -13 | -25.89 -43.79 13.12 8.22
3420.400 -39.47 -13 | -26.47 -47.55 12.44 4.35
5130.600 -40.59 -13 | -27.59 -47.98 12.78 5.39
Vv 6840.800 -46.06 -13 | -33.06 -51.54 11.84 6.36
8551.000 -45.38 -13 | -32.38 -50.34 11.87 6.91
10261.200 -40.28 -13 | -27.28 -44.53 11.87 7.61
11971.400 -39.58 -13 | -26.58 -44.48 13.12 8.22

Emission Level=SG(Signal Generator) Level+Antenna Gain-Cable Loss.

B66_BW 3.75K_CH 132322 _BPSK_1RB0

Antenna |Frequency | Emission Level| Limit | Margin | SG Level |Antenna Gain| Cable Loss
Polarity | (MHz) (dBm) (dBm) | (dB) (dBm) (dBi) (dB)
3490.000 -33.70 -13 | -20.70 -41.89 12.59 4.40
5235.000 -40.06 -13 | -27.06 -47.48 12.88 5.46
Y 6980.000 -44.42 -13 | -31.42 -49.58 11.67 6.51
8725.000 -47.76 -13 | -34.76 -52.67 11.88 6.97
10470.000 -40.43 -13 | -27.43 -44.39 11.69 7.73
12215.000 -38.52 -13 | -25.52 -43.70 13.47 8.29
3490.000 -39.65 -13 | -26.65 -47.84 12.59 4.40
5235.000 -38.61 -13 | -25.61 -46.03 12.88 5.46
Vv 6980.000 -44.94 -13 | -31.94 -50.10 11.67 6.51
8725.000 -47.81 -13 | -34.81 -52.72 11.88 6.97
10470.000 -40.76 -13 | -27.76 -44.72 11.69 7.73
12215.000 -38.31 -13 | -25.31 -43.49 13.47 8.29

Emission Level=SG(Signal Generator) Level+Antenna Gain-Cable Loss.
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Report No.: 1950052R-HPUSP51V00

Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item Spurious Emissions (Radiated)

Test Mode Mode 6: LTE_NB-loT_Band 66

Date of Test 2019/05/17~2019/09/18 Test Site CB4-H

B66_BW 3.75K_CH 132670 _BPSK_1RB0

Antenna |Frequency|Emission Level| Limit | Margin | SG Level |Antenna Gain| Cable Loss
Polarity | (MHz) (dBm) (dBm) | (dB) (dBm) (dBi) (dB)
3559.600 -30.59 -13 | -17.59 -38.76 12.61 4.44
5339.400 -38.15 -13 | -25.15 -45.60 12.98 5.54
Y 7119.200 -45.26 -13 | -32.26 -50.25 11.55 6.56
8899.000 -44.99 -13 | -31.99 -49.84 11.88 7.03
10678.800 -39.95 -13 | -26.95 -43.76 11.61 7.80
12458.600 -38.57 -13 | -25.57 -44.01 13.80 8.36
3559.600 -37.24 -13 | -24.24 -45.41 12.61 4.44
5339.400 -35.42 -13 | -22.42 -42.87 12.98 5.54
Vv 7119.200 -46.42 -13 | -33.42 -51.41 11.55 6.56
8899.000 -43.44 -13 | -30.44 -48.29 11.88 7.03
10678.800 -40.10 -13 | -27.10 -43.91 11.61 7.80
12458.600 -38.62 -13 | -25.62 -44.06 13.80 8.36

Emission Level=SG(Signal Generator) Level+Antenna Gain-Cable Loss.

B66_BW 15K_CH 131974_QPSK_1RB0

Antenna |Frequency|Emission Level| Limit | Margin| SG Level |Antenna Gain| Cable Loss
Polarity | (MHz) (dBm) (dBm) | (dB) (dBm) (dBi) (dB)
3420.400 -35.59 -13 | -22.59 -43.67 12.44 4.35
5130.600 -48.37 -13 | -35.37 -55.76 12.78 5.39
Y 6840.800 -46.51 -13 | -33.51 -51.99 11.84 6.36
8551.000 -44 .98 -13 | -31.98 -49.94 11.87 6.91
10261.200 -40.14 -13 | -27.14 -44.39 11.87 7.61
11971.400 -39.38 -13 | -26.38 -44.28 13.12 8.22
3420.400 -39.97 -13 | -26.97 -48.05 12.44 4.35
5130.600 -42.58 -13 | -29.58 -49.97 12.78 5.39
v 6840.800 -46.69 -13 | -33.69 -52.17 11.84 6.36
8551.000 -45.08 -13 | -32.08 -50.04 11.87 6.91
10261.200 -40.02 -13 | -27.02 -44 .27 11.87 7.61
11971.400 -39.69 -13 | -26.69 -44.59 13.12 8.22

Emission Level=SG(Signal Generator) Level+Antenna Gain-Cable Loss.
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Report No.: 1950052R-HPUSP51V00

Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item Spurious Emissions (Radiated)

Test Mode Mode 6: LTE_NB-loT_Band 66

Date of Test 2019/05/17~2019/09/18 Test Site CB4-H

B66_BW 15K_CH 132322 _QPSK_1RB0

Antenna |Frequency|Emission Level| Limit | Margin | SG Level |Antenna Gain| Cable Loss
Polarity | (MHz) (dBm) (dBm) | (dB) (dBm) (dBi) (dB)
3490.000 -34.80 -13 | -21.80 -42.99 12.59 4.40
5235.000 -41.72 -13 | -28.72 -49.14 12.88 5.46
Y 6980.000 -44 .88 -13 | -31.88 -50.04 11.67 6.51
8725.000 -47.52 -13 | -34.52 -52.43 11.88 6.97
10470.000 -40.65 -13 | -27.65 -44.61 11.69 7.73
12215.000 -38.47 -13 | -25.47 -43.65 13.47 8.29
3490.000 -40.26 -13 | -27.26 -48.45 12.59 4.40
5235.000 -38.43 -13 | -25.43 -45.85 12.88 5.46
Vv 6980.000 -45.00 -13 | -32.00 -50.16 11.67 6.51
8725.000 -47 .45 -13 | -34.45 -52.36 11.88 6.97
10470.000 -40.45 -13 | -27.45 -44 .41 11.69 7.73
12215.000 -38.89 -13 | -25.89 -44.07 13.47 8.29

Emission Level=SG(Signal Generator) Level+Antenna Gain-Cable Loss.

B66_BW 15K_CH 132670_QPSK_1RB0

Antenna |Frequency|Emission Level| Limit | Margin| SG Level |Antenna Gain| Cable Loss
Polarity | (MHz) (dBm) (dBm) | (dB) (dBm) (dBi) (dB)
3559.600 -32.78 -13 | -19.78 -40.95 12.61 4.44
5339.400 -38.98 -13 | -25.98 -46.43 12.98 5.54
Y 7119.200 -46.26 -13 | -33.26 -51.25 11.55 6.56
8899.000 -45.94 -13 | -32.94 -50.79 11.88 7.03
10678.800 -39.64 -13 | -26.64 -43.45 11.61 7.80
12458.600 -39.35 -13 | -26.35 -44.79 13.80 8.36
3559.600 -38.56 -13 | -25.56 -46.73 12.61 4.44
5339.400 -37.04 -13 | -24.04 -44 .49 12.98 5.54
v 7119.200 -45.98 -13 | -32.98 -50.97 11.55 6.56
8899.000 -45.90 -13 | -32.90 -50.75 11.88 7.03
10678.800 -39.52 -13 | -26.52 -43.33 11.61 7.80
12458.600 -39.32 -13 | -26.32 -44.76 13.80 8.36

Emission Level=SG(Signal Generator) Level+Antenna Gain-Cable Loss.
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7. Spurious Emissions at Antenna Terminals

7.1. Test Setup
EUT Directional L CMW 500
Coupler

| ES—

Spectrum Analyzer

7.2. Test Procedure

a) Place the EUT on a bench and set it in transmitting mode.

b) Connect a low loss RF cable from the antenna port to a spectrum analyzer and CMW500
by a Directional Couple.

c) EUT Communicate with CMW500, then selects a channel for testing.

d) Add a correction factor to the display of spectrum, and then test.

e) The resolution bandwidth of the spectrum analyzer was set at 1% of emission bandwidth;

7.3. Test Method

KDB 971168 D01 Power Meas License Digital Systems v03 sub-clause 6.1
ANSI C63.26-2015 Sub-clause 5.7
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7.4. Test Result

Product

NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item

Spurious Emissions at Antenna Terminals

Test Mode

Mode 1: LTE_NB-loT_Band 2

Date of Test

2019/09/16~2019/09/24 Test Site

SR10-H

Spectrum 2

Att Todi  SWT

Ref Level 30,00 d8m  Offset 360 68 w RBW 1 kHz

2,15 @ VBW 3+  Mode Sweep

B2_3.75K_CH18602_BPSK_1RB0

®

Spectrum 2
RofLevel 30.00 ¢8m  Offset 3.60 d8 » RBW 1 kH:

B2_3.75K_CH19198_BPSK_1RB47

Date 16 SEP 2016 231035

At Todi  SWT 2,15 @ VBW 3+  Mode Sweep
SGL Count 10/10 GAT:IFP SGL Count 10/10 GAT:IFP
[ 15im augPw
M2[1] sz[1]
L1004
20 oB sl mil1] 42,0
* L9 10000000
10 dBrr |I !l
|
LT LT
-10 -10
|

20 L _1 20

a0 a0 !

3 i i 3

| ol I

40 6B e 40 dBm—t= i

C———_—y ' - L ————
L i

&0 dBm &0 dBm

CF 1.85 GHz 10001 pts Span 1.0 MHz CF 1.91 GHz 10001 pts
—_— —— —— ——

Ready P

Date 16 SEP 2016 234512

Span 1.0 MHz
o e

B2_15K_CH18602_QPSK_1RB0

B2_15K_CH19198_QPSK_1RB11

Spectrum i Spectrum i
ef Lovel 30.00 cBm  Offset 3.60 02 = RBW 2 khs ef Lovel 30.00 cBm  Offset 3.60 02 = RBW 2 khs
f ALt Todi SWT 15 & VBW 10 kHz  Mode Sweep f ALt Todi SWT 15 & VBW 10 kHz  Mode Sweep
SGL Count 10/10 GAT: [FR SGL Count 10/10 GAT: [FR
| |
mz[1] mz[1]
20 o M1 20 oB M1
10 a8 n 10 a8 A
- ' - yiil
-10 -10 -
Ay
-20 20 " 1 I
30 30
LI
0 fm ——— ke l M
1
-50 dBm 50 dBm
60 dBm 60 dBm
CF 1.85 GHz 10001 pts Span 1.0 MHz CF 1.91 GHz 10001 pts Span 1.0 MHz
CEEET 16001 pis B 16001 pis
Ready 4 Ready 4

Spectrum

B2_15K_CH18602_QPSK_12RB0

Spectrum

&

f ALt

SGL Count 10/10 GAT:IFP

Ref Level 30,00 cBm  Offset 260 08 w RBW 3 kHs
TOdE SWT 691ms & VBW 10 kHz  Mode Sweop

B2_15K_CH19198_QPSK_12RB0

&

Ref Level 30,00 cBm  Offset 260 08 w RBW 3 kHs
f ALt

TOdE SWT 691ms & VBW 10 kHz  Mode

Sweep
SGL Count 10/10 GAT:IFP
| |
M) 33,00 dBm| M) 29.81 dim|
L.BS0000 Gh 1L.51000000 1z
20 oB Mz[1] 20 oB Mz[1] 26,40 dibm)|
L.BA9592 1 GHz| L.91000 16000 GHz|
10 aBmr | 10 By
-10 d -10 dBm————— {
-20 -20
1
30 <30
50 dBm 50 dBm
60 dBm 60 dBm
CF 1.85 GHz 10001 pis Span 1.0 Mz CF 1.91 GHz 10001 pis
CEEET 10001 pis i I 10001 pis

&inn 1.0 MMz
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Product

NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item

Spurious Emissions at Antenna Terminals

Test Mode

Mode 2: LTE_NB-loT_Band 4

Date of Test

2019/09/17~2019/09/24

SR10-H

| Test Site

B4_3.75K_CH19952_BPSK_1RBO

B4_3.75K_CH20398_BPSK_1RB47

Span 1.0 MHz
o e

Spectrum l“v? Spectrum l“v?

Ref Level 30,00 G8m  Offset 3.60 08 = RBW 1 kHz Ref Level 30,00 G8m  Offset 3.60 08 = RBW 1 kHz
f ALt Todi  SWT 2,15 @ VBW 3+  Mode Sweep f ALt Todi  SWT 2,15 @ VBW 3+  Mode Sweep

SGL Count 10/10 GAT:IFP SGL Count 10/10 GAT:IFP
| |
sMi1] 33,44 dBm| sz(1] 35.57 dB
L.7099587000 GHe L7
20 oB Mz[1] ¥ dim| 20 oB M1 Arm|
| 17100000000 GHz, || L. 7550000000 CHz,
10 B 2 10 b
l [

LT [ |

-10 -10

20 " 20 :

-30 I -30

v L
" J

40 ¢B ]'r_ T | . i I I

&0 dBm &0 dBm

CF 1.71 GHz 10001 pts CF 1.755 GHz 10001 pts

LT 10001 pis 10001 pis

Span 1.0 MHz
o e

B4_15K_CH19952_QPSK_1RBO

Spectrum 2 (%)

Ref Level 30,00 d8m  Offset 260 d8 » RBW 2 kH:
Att Todi  SWT 15 & VBW 10 kHz  Mode Sweep
SGL Count 10/10 GAT:IFP

B4_15K_CH20398_QPSK_1RB11

Spectrum 2 (%)
Ref Lovel 30.00 d8m  Offset 3.60 d8 w RBW 2 kh:
Att Todi SWT 15 & VBW 10 kHz  Mode Sweep
SGL Count 10/10 GAT [FP

Mz[1]

M1

Mz[1]

sil1]

50 dBm

-0 dBm

50 dBm

10001 pts

CF 1.71 GHz
—

Span 1.0 MHz
o e

Date 17 SEP 2016 003132

-0 dBm

10001 pts

CF 1.755 GHz
—_—

Span 1.0 MHz
o e

Date 17 SEP 2016 004503

B4_15K_CH19952_QPSK_12RB0

B4_15K_CH20398_QPSK_12RB0

&inn 1.0 MMz

| o | o
1v 1v
RefLevel 30,00 ¢8m  Offset 3.60 d8 & RBW 3 kHz RefLevel 30,00 ¢8m  Offset 3.60 d8 & RBW 3 kHz
b At TOdE  SWT  £91ms @ VBW 10 kH:  Mode Sweep b At TOdE  SWT  £91ms @ VBW 10 kH:  Mode Sweep
SGL Count 10/10 GATIFP SGL Count 10/10 GATIFP
| |
s[1] £l s[1]
L7 10000
20 B (1] 20 B (1]
1L.709%87: L.75500
10 | 10 dBm
a odi
J 1
-10 ! -10 }
20 1
|
=30
50 dBim 50 dBim
-60 dam -60 dam
CF 1.71 GHz 10001 pts CF 1.755 GHz 10001 pts
- —— ——

&inn 1.0 MMz
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Product

NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item

Spurious Emissions at Antenna Terminals

Test Mode

Mode 3: LTE_NB-loT_Band 5

Date of Test

2019/09/17~2019/09/24 | Test Site

SR10-H

Spectrum

Ref Level 30,00 cBm Offset 2

B5_3.75K_CH20402_BPSK_1RBO

Spectrum

60 08 w RBW 1 kHz

B5_3.75K_CH20648 BPSK_1RB47

&)
Ref Level 30,00 G8m  Offset 3.60 08 = RBW 1 kHz
f ALt Todi  SWT 2,15 @ VBW 3+  Mode Sweep f ALt Todi  SWT 2,15 @ VBW 3+  Mode Sweep
SGL Count 10/10 GAT:IFP SGL Count 10/10 GAT:IFP
| |
sz[1] 637 dir mz[1] a5.11 dism|
H23,91 14100 MM H49. 0072900 MHE
20 oB sif1] 45,18 di M1 40814 dibrn|
#24, 0000000 MH:| H49, 0000000 MH:|
10 dimy |

-0 dBm

CF 824.0 MMz
—_ -

10001 pts

-0 dBm

Span 1.0 MHz
o e

CF 849.0 MMz
—

10001 pts

Span 1.0 MHz
o e

Spectrum 2
Ref Level 30.00 ¢8m  Offset 3.60

Att Todi  SWT
SGL Count 10/10

B5_15K_CH20402_QPSK_1RBO

®

48 W RBW 2 kH:

15 & VBW 10 kHz  Mode Sweep

Spectrum

Ref Level 30,00 cBm  Offset 260 08 w RBW 2 kHs

B5_15K_CH20648_QPSK_1RB11

b At TOdE  SWT 15 @ VBW 30 kH:  Mode Sween
GAT:IFP SGL Count 10/10 GAT:IFB
T |
Mz[1] sz[1] a2.52 divm|

a49.01 1z

20 oB M1 20 o M1 it
BAS. 0000000 MH |

10 aBmr 10 iy

|
ad : o ‘#
| h
-10 - -10
20 Wil i
(ML !
30 " T

50 dBm -50 dBm
-0 dBm -0 dBm
CF 824.0 NlH'i 10001 ms Span 1.0 MHz CF 849.0 NlH'i 10001 ms
Ready 4

Date 17 SEP 2016 0503 56

Span 1.0 MHz
o e

B5_15K_CH20402_QPSK_12RB0

B5_15K_CH20648_QPSK_12RB0

| o o
|'v | v
RefLevel 30,00 ¢8m  Offset 3.60 d8 & RBW 3 kHz RefLevel 30,00 ¢8m  Offset 3.60 d8 & RBW 3 kHz
b At TOdE  SWT  £91ms @ VBW 10 kH:  Mode Sweep b At TOdE SWT 691ms @ VBW 10kHZ Mode Sweep
SGL Count 10/10 GAT:IFP SGL Count 10/10 GAT:IFP
| |
s[1] s[1]
20 6B mal1] 20 B mal1] -3
B49.000004
10 aBmr | m— 10 iy
odi a
J i I I
-10 -10 A
-50 dBm 50 dBm
60 dBm 60 dBm
CF 8240 NlH'i 10001 pts sinn 1.0 Mz CF 8490 NlH'i 10001 pts

&inn 1.0 MMz
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Product

NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item

Spurious Emissions at Antenna Terminals

Test Mode

Mode 4: LTE_NB-loT_Band 12

Date of Test

2019/09/17 Test Site

SR10-H

B12_3.75K_CH23011_BPSK_1RB0

Spectrum 2 () [El
Raf Lavel 30.00 dim  Offsat 3,60 dB = RBW 100 bHz

p= Att ToOdE SWT 20.8ms & VBW 100 kHz
SGL Count 100/100 GAT: [FP

[@1Fm AvgPwr

Mode Swoep

M1 24,18 dien|
697 B37E20 MHz|
20 db 1

1098 T 'J

/

| T

CF 699.0 MHz

: 10001 pts

Span 2.0 MHz
T

Date’ 17.5EF 210 135641

B12_3.75K_CH23178_BPSK_1RB47-15K

Spectrum 'v'}’l
Rof Level 30.00 dém Offsat 3.60 dB & RBW 30 kHz
f= At Todi SWT 65.1m5 @ VBW 100 kM2  Mode Sweep
SGL Count 100/100 GAT: [FP
[@ 1R AvgPwr

smz1])

Mil1)

Date’ 17.5EP 2010 133042

CF 716.0 Mz
—_—

B12_3.75K_CH23178_BPSK_1RB47-150K

Spectrum 2 (%) =
Rof Level 30.00 dém  Offsat 3.60 dB & RBW 100 kHz
p= Att TodE SWT 20.8ms & VBW 100 kHz Mode Sweep
SGL Cownt 100/100 GAT: [FP

@15 AvgPar

ETTH 21,45 dom|
716200760 Mz
20 di - :

CF 716.0 Mz
—_—

10001 pts Span 2.0 MHz
T

Date 17.5EP 2019 132021
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Product

NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item

Spurious Emissions at Antenna Terminals

Test Mode

Mode 4: LTE_NB-loT_Band 12

Date of Test

2019/09/17

Test Site SR10-H

B12_15K_CH23011_QPSK_1RBO

Spectrum 2 ()

®of Lovel 30.00 dim  Offsat 3,60 dB & RBW 100 kHz
p= Att TodE SWT 20.8ms & VBW 100 kMz

(=]

Mode Swoep

B12_15K_CH23011_QPSK_12RB0

Spectrum 2 ()
Raf Lavel 30.00 dim  Offsat 3.50 B = RBW 100 bz

(=]

Date 17.5EP 2019 135052

p= Att TodE SWT 20.8ms & VBW 100 kM2  Mode Sweep
SGL Count 100/100 GAT: [FP SGL Count 100/100 GAT: [FP
[@1Fm AvgPwr [@1Fm AvgPwr
mif1) 23,63 dim)| mif1) 23,65 dBm)|
| 097 BOA620 M| | 097 B3E20 M|
20 dbs . 20 dbs .
10 gp: - /—A 10 gp: - f
o 1 ,’1 o 1 f
-10 dém - J -10 dém 1 f
20 2 ! 1 20 - - L
| ) il | 4
20 dim ] -20 dom 1
~40 dBm ~40 dBm
-50 déim- -50 déim-
-64) i - 640 i 1
' | ' |
CF 698.0 MHz 10001 pts Span 2.0 MHz CF 698.0 MH: 10001 pts Span 2.0 MHz
— S — T

Beady
Date 17.5EP 219 135548

B12_15K_CH23178_QPSK_1RB11-15K

B12_15K_CH23178_QPSK_1RB11-150K

Date’ 17.5EP 2010 134404

Spectrum Ll Spectrum 2 (%) =
Rof Level 30.00 dém Offsat 3.60 dB & RBW 30 kHz Raf Lavel 30,00 dim  Offset 3,60 dB & RAW 100 kH2
b Ate oAl SWT 68.0ms @ VBW 100KH:  Mode Sweep b Ate 0l SWT 208 ms @ VBW 100 kHz  Mode Sweep
SGL Count 1004100 GAT:IFP SGL Count 1004100 GAT:IFP
[@1Fm AvgPwr [@1Fm AvgPwr
mi[1) 20.08 dfm| mi[1) 24.00 dfm|
‘ TAB.1S65E0 Mk
20 db (1] 20 db :
10 dB : "ﬂ\.\
0 cBm o
-3 dBm— -3 dim 4
. pi
<20 dBm— -2 -
A W
S { i P I e A
40 dim 40 dim
50 diim 50 diim
60 dire - 60 dire 4
CF 716.0 MHz 3001 s Epan 200.0 kHz_ CF 716.0 Mz 10001 pts Span 2.0 MHz
—_— —_— ;
— T e

Date’ 17.5EP 2010 134240

B12_15K_CH23178_QPSK_12RB0-15K

B12_15K_CH23178_QPSK_12RB0-150K

Spectrum Ll Spectrum 2 (%) =
Rof Level 30.00 dém Offsat 3.60 dB & RBW 30 kHz Raf Lavel 30,00 dim  Offset 3,60 dB & RAW 100 kH2
b Ate oAl SWT 68.0ms @ VBW 100KH:  Mode Sweep b Ate 0l SWT 208 ms @ VBW 100 kHz  Mode Sweep
SGL Count 1004100 GAT:IFP SGL Count 1004100 GAT:IFP
[@1Fm AvgPwr [@1Fm AvgPwr
sm2(1) 25,70 dm| mi[1) 23.17 dBm|
| TG OZE2SA0 MHz| T16 163960 M|
20 db Maf1) -22.51 dBim 20d
715 9BE4040 MHZ|
10 10 F
o 'l ‘
0 dgl -10 dém i t 1
- . . ¥ :
. L] T A .
30 diim " e Lo e 30 de
40 dim 40 dim
50 diim 50 diim
60 dire - 60 dire 4
CF 716.0 MHz 3001 s Epan 200.0 kHz_ CF 716.0 Mz 10001 pts Span 2.0 MHz
L L
] wady ] wady F
Date 17.5EP 219 134018

Date’ 17.5EP 2010 134180
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Product

NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item

Spurious Emissions at Antenna Terminals

Test Mode

Mode 5: LTE_NB-loT_Band 13

Date of Test

2019/09/17

Test Site SR10-H

B13_3.75K_CH23182_BPSK_1RB0_15K

B13_3.75K_CH23182_BPSK_1RB0_150K

Spectrum Ll Spectrum 2 (%) =
Rof Lavol 30.00 dim  OMsat 3.60 dB = RBW 50 bhz Rof Lavol 30.00 dim  OMsat 3.60 6 = RBW 100 bHz
b att Todl SWT 69.1ms e VBW 100 k2 Mode Sweep b att TodE SWT 205 ms e VW 100 kHZ  Mode Sweep
SGL Count 100/100 GATIFP SGL Count 100/100 GATIFP
[@ 1Fm AvgPwr [@ 1Fm AvgPwr
M) 13,41 dm| mil1) 22.17 dBm|
TTTOL46 MHz| 776834020 MHz|
20 dp M) 21 20 4B LA
776 9R360 Wz /
10 10 ' ‘
o o 'If
i j
-10 dBm T -10 dBm T
20 L T 20
30 dem—¢ 1 20 dém
40 dim 40 dim
-50 diim -50 diim
-60 i - -60 i
' | ' |
CF 777.0 Mz 3001 pts Span F00.0 kHz_ CF 7770 Mz 10001 pts Span 2.0 MHZ
Bl T Bji T
J o ] o #
Date 17.5EP 2019 111426

Date’ 17.5EP 2010 112218

B13_3.75K_CH23278_BPSK_1RB47_15K

B13_3.75K_CH23278_BPSK_1RB47_150K

Spectrum Ll Spectrum 2 (%) =
Rof Level 30.00 dém Offsat 3.60 dB & RBW 30 kHz Raf Lavel 30,00 dim  Offset 3,60 dB & RAW 100 kH2
b att Todl SWT 69.1ms e VBW 100 k2 Mode Sweep b Ate TodE SWT 205 ms e VW 100 kHZ  Mode Sweep
SGL Count 100/100 GAT:IFP SGL Count 100/100 GAT:IFP
(@15 AvgPar (@15 AvgPar
sm2(1) mi[1) 22,77 dBim|
707204190 M|
ﬂ{\\ M) 20 db 7
¥\
10 4B 10 LA
n . n i \
" . \
<10 dBm— ! - - -10 dém
- il 1 j . \i i
| ad Wike
20 dim Luias s 20 dim
40 dim 40 dim
-50 diim -50 diim
-60 i - -60 i 4
' | |
CF J07.0 MHz 3001 s Epan 200.0 kHz_ CF 707.0 MHz 10001 pts Span 2.0 MHz
Bji — o N — eyt
] Beady ] Beady V]
Date’ 17.5EP 2019 120054

Date’ 17.5EP 2010 120125
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Product

NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item

Spurious Emissions at Antenna Terminals

Test Mode

Mode 5: LTE_NB-loT_Band 13

Date of Test

2019/09/17

Test Site SR10-H

B13_15K_CH23182_QPSK_1RB0_15K

B13_15K_CH23182_QPSK_1RB0_150K

Spectrum Ll Spectrum 2 (%) =
Wof Lovel 30.00 dim  Offsat 3,60 dB = RBW 30 khz Wof Lavel 30.00 dim  Offset 3.60 B & RBW 100 kHz
e ate Todl SWT 69.1ms e VBW 100 k2 Mode Sweep b att TodE SWT 205 ms e VW 100 kHZ  Mode Sweep
SGL Count 100/100 GATIFP SGL Count 100/100 GATIFP
[@ 1Fm AvgPwr [@ 1Fm AvgPwr
mai) CITEN] 22,24 0|
776831620 MH|
20 di mif1) 20 di —
10 10
[ [
-0 dém -0 dém
il
20 dem 20 dem i
L
diwe 30 déim
-40 diim -40 diim
-50 diir -50 diir
-60 diim -60 diim
CF 7770 MHz 3001 pis Span F00.0 kHz_ CF 7770 MHz 10001 pts
o _— — —_—
Beady V]
Date’ 17.55P 2019 113135

Beady

aiw .0 M
#

Date’ 17.5EP 2010 113280

B13_15K_CH23182_QPSK_12RB0_15K

B13_15K_CH23182_QPSK_12RB0_150K

Spectrum Ll Spectrum 2 (%) =
Rof Lavol 30.00 dim  Offset 3.60 B = RBW 30 bHz Hof Lavol 30.00 dim  Offset 3.60 4 = RBW 100 bhz
b att oAl SWT 68.0ms @ VBW 100KH:  Mode Sweep b Ate 0l SWT 208 ms @ VBW 100 kHz  Mode Sweep
SGL Count 100/100 GAT:IFP SGL Count 100/100 GAT:IFP
[@ 1rm AvgPwr [@ 1rm AvgPwr
ma(1] CTTE] 22,49 |
776822620 M|
20 di Maf1) 20d { —
10 10 ""r‘ N
o o - -
-10 dém - .10 dém
20 dem T 20 dem —— "'
el " " . | |
o - e, 20 dém
40 dim 40 dim
-50 diim -50 diim
-60 i -60 i
CF 777.0 MHz 3001 s Epan 200.0 kHz_ CF 777.0 MHz 10001 pts Span 2.0 MHz
— L — 10001 pe )
Beady ] Beady
Date 17.5EP 219 113447

Date 17.5EP 219 113348
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Product

NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item

Spurious Emissions at Antenna Terminals

Test Mode

Mode 5: LTE_NB-loT_Band 13

Date of Test 2019/09/17

Test Site SR10-H

B13_15K_CH23278_QPSK_1RB11_15K

B13_15K_CH23278_QPSK_1RB11_150K

Spectrum Ll Spectrum 2 (%) =
Rof Lavol 30.00 dim  OMsat 3.60 dB = RBW 50 bhz Rof Lavol 30.00 dim  OMsat 3.60 6 = RBW 100 bHz

b att Todl SWT 69.1ms e VBW 100 k2 Mode Sweep b att TodE SWT 205 ms e VW 100 kHZ  Mode Sweep

SGL Count 100/100 GATIFP SGL Count 100/100 GATIFP

[@ 1rm AvgPwr [@ 1rm AvgPwr

m2(1) M) 23,67 i
TET. 217790 MHz|
20 di Maf1) 20 di .
< g .rm’\\
0 cBm o
=10 dém— =10 dBm
Thor ‘ﬁ
<20 dBm— - 20 dem
' R ll
badad iy ||

20 dém Fx e T 20 dém

40 dim 40 dBm

-50 diim -50 diim

-60 i -60 i
CF 7070 MHz 3001 pis Span F00.0 kHz_ CF 7070 MHz 10001 pts

o _— — —_—
Beady V]
Date’ 17.55P 219 10:57.45

Span 2.0 MHz
T

Date’ 17.5EP 2010 114044

B13_15K_CH23278 QPSK_12RB0_15K

Spectrum

B13_15K_CH23278_QPSK_12RB0_150K

Date’ 17.5EP 2010 113514

Ll Spectrum 2 () =
Rof Lovel 30.00 dém  OMfsat 3.50 dB = RBW 30 bz Rof Laval 30.00 dém  Offsat 3,50 dB = RBW 100 bz

b Ate oAl SWT 68.0ms @ VBW 100KH:  Mode Sweep b Ate 0l SWT 208 ms @ VBW 100 kHz  Mode Sweep

SGL Count 1004100 GAT:IFP SGL Count 1004100 GAT:IFP

[@ 1rm AvgPwr [@ 1rm AvgPwr

ma(1] ETTH 73,37 aB
787160800 M|

20 db 1] 20 di :

1098 10 M

o rl! ,'
-30 B e -10 dém t
o=l " :
-20 dim I : T 20 dém i ¥
'WH‘ T o) P

-0 diim s sall, 30 diim

40 dim 40 dim

50 diim -50 diim
60 dire -60 i
CF 707.0 MHz 3001 s Epan 200.0 kHz_ CF 707.0 MHz

o Ll . —

10001 pts

Span 2.0 MHz
T

Date 17.5EP 2019 1139935
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Product
Test Item
Test Mode

NB-IOT Module Supporting 2, 4, 5, 12, 13, 66
Spurious Emissions at Antenna Terminals
Mode 6: LTE_NB-loT_Band 66

Date of Test

2019/09/19~2019/09/24

Test Site SR10-H

B66_3.75K_CH131974_BPSK_1RB0

B66_3.75K_CH132670_BPSK_1RB47

Spectrum 'v'}’l Spectrum 'v'}’l
Rof Lovel 30.00 dim  OMsat 360 dB & RBW 1 iz Baof Lovel 30.00 dim  Offsat 360 dB & RBW 1 iH2
b Ate TodE SWT 2.5 @ VBW 14Hz  Mods Sweep b Ate TodE SWT 2.5 @ VBW 3iH:  Mode Swoep
SGL Count 10/10 GAT:IFP SGL Count 10/10 GAT:IFP
(@15 AvgPwr (@15 AvgPwr
(1) as
L T0995H9)
20¢ 2{1) ¥
1. 7100000000
10 l
o
=10 dBm
iy
i
20
I
I
20 dém
40 ‘
60 dire 60 dire
CF 1,71 GHe 10001 pis Span 1.0 MHz CF 1,70 GHe 10001 pis
- e R m —
.

&

Beady

- Span 1.0 MHz
R g

B66_15K_CH131974_QPSK_1RBO

B66_15K_CH132670_QPSK_1RB11

Spectrum Ll Spectrum Ll
Ref Level 30.00 dém Ofsat 3.60 db & RBW 2 khz Ref Level 30.00 dém OfMsat 360 dBb & RBW 2 khz

ke e TR SWT 15 @ VW 10kHz  Mode Sweop ke e Ml SWT 15 @ VBW 10Kz Maode Swenp

SGL Count 10/10 GATIFP SGL Count 10/10 GATIFP

[@ 1Fm hgPer [@ 1Fm hgPer

mil1) M)

20 dbs M) 20 dbs M)

10 r‘\ 10 ’.\

= il 5 Al

=10 dBm 1 =10 dBm T

I u |
20 ! ! 20 : !
i m |1 !
+30 dém—
1 ! 1T [
T 1

50 diim -50 dBim

£ i £ i
CF 1,71 GHz 10001 pts Span 1.0 MHz CF 1,70 GHz 10001 pts Span 1.0 MHz

— ol — e :
T T

B66_15K_CH132670_QPSK_12RB0

=== | ===y
v v
ol 30.00 dim  OMsal 3.60 06 = RBW 3 khz Rof Lovel 30.00 dam  Offsat 3.60 4B = RBW 3 hhz
ke TD 0B SWT  £91ms e VBW 10kM:  Made Sweep TodE SWT 691 ms @ VBW 10kM:  Made Sweop
SGL Count 10/10 GAT:IFP SGL Count 10/10 GAT:IFP
(@ 1R hugPwr (@ 1R hugPwr
mil1) M)
20 dbs M) 20 dbs M)
10
) [
=10 dBm | |
20
-30 df
i
50 i 50 i
50 s 50 s
CF 1,71 GHz 10001 pts Span 1.0 MHz CF 1,70 GHz 10001 pts Span 1.0 MHz
. — = . — =
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8. Frequency Stability

8.1.

8.2.

8.3.

Test Setup

Temperature Chamber

Spectrum analyzer EUT

AN

Att.

Variable Power Supply
Test Procedure

Frequency Stability Under Temperature Variations:

The equipment under test was connected to an external AC or DC power supply and input
rated voltage. RF output was connected to a frequency counter or spectrum analyzer via
feed through attenuators. The EUT was placed inside the temperature chamber. Set the
spectrum analyzer RBW low enough to obtain the desired frequency resolution and measure
EUT 20°C operating frequency as reference frequency. Turn EUT off and set the chamber
temperature to -30°C . After the temperature stabilized for approximately 30 minutes recorded
the frequency. Repeat step measure with 10°C increased per stage until the highest
temperature of +50°C reached.

Frequency Stability Under Voltage Variations:

Set chamber temperature to 20°C. Use a variable AC power supply / DC power source to
power the EUT and set the voltage to rated voltage. Set the spectrum analyzer RBW low
enough to obtain the desired frequency resolution and recorded the frequency.

Reduce the input voltage to specify extreme voltage variation (+15%) and endpoint, record
the maximum frequency change.

Test Method

KDB 971168 D01 Power Meas License Digital Systems v03 sub-clause 9
ANSI C63.26-2015 Sub-clause 5.6
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8.4. Test Result

Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item Frequency Stability Under Temperature & Voltage Variations
Test Mode Mode 1: LTE_NB-loT_Band 2

Date of Test 2019/05/16 Test Site SR10-H

NB-loT Band 2_1880MHz_3.75K BPSK

Voltage
Voltage (VAC) Frequency Error (Hz) Frequency Error (ppm)
4.2 -11 0.0059
3.8 10 -0.0053
3.4 3 -0.0016
Temperature
Temperature Frequency Error (Hz) Frequency Error (ppm)
-30 -7 0.0037
-20 -0.0027
-10 -0.0037
0 -0.0005
10 -6 0.0032
20 -10 0.0053
30 10 -0.0053
40 6 -0.0032
50 11 -0.0059
60 11 -0.0059
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Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item Frequency Stability Under Temperature & Voltage Variations
Test Mode Mode 1: LTE_NB-loT_Band 2

Date of Test 2019/05/16 Test Site SR10-H

NB-loT Band 2_1880MHz_15k QPSK

Voltage
Voltage (VAC) Frequency Error (Hz) Frequency Error (ppm)
4.2 11 -0.0059
3.8 -4 0.0021
3.4 4 -0.0021
Temperature
Temperature Frequency Error (Hz) Frequency Error (ppm)
-30 3 -0.0016
-20 2 -0.0011
-10 -1 0.0059
0 10 -0.0053
10 -6 0.0032
20 -3 0.0016
30 -0.0032
40 -0.0027
50 -3 0.0016
60 2 -0.0011
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Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item Frequency Stability Under Temperature & Voltage Variations
Test Mode Mode 2: LTE_NB-loT_Band 4

Date of Test 2019/05/16 Test Site SR10-H

NB-loT Band 4_1732.5MHz_3.75K BPSK

Voltage
Voltage (VAC) Frequency Error (Hz) Frequency Error (ppm)
4.2 -10 0.0058
3.8 -6 0.0035
3.4 10 -0.0058
Temperature
Temperature Frequency Error (Hz) Frequency Error (ppm)
-30 3 -0.0017
-20 -9 0.0052
-10 -6 0.0035
0 6 -0.0035
10 6 -0.0035
20 -11 0.0063
30 11 -0.0063
40 -8 0.0046
50 -4 0.0023
60 -11 0.0063
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Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item Frequency Stability Under Temperature & Voltage Variations
Test Mode Mode 2: LTE_NB-loT_Band 4

Date of Test 2019/05/16 Test Site SR10-H

NB-loT Band 4_1732.5MHz_15k QPSK

Voltage
Voltage (VAC) Frequency Error (Hz) Frequency Error (ppm)
4.2 -3 0.0017
3.8 9 -0.0052
3.4 -2 0.0012
Temperature
Temperature Frequency Error (Hz) Frequency Error (ppm)
-30 10 -0.0058
-20 -2 0.0012
-10 -1 0.0006
0 3 -0.0017
10 -6 0.0035
20 4 -0.0023
30 1 -0.0006
40 -11 0.0063
50 -10 0.0058
60 -12 0.0069
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Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item Frequency Stability Under Temperature & Voltage Variations
Test Mode Mode 3: LTE_NB-loT_Band 5

Date of Test 2019/05/16 Test Site SR10-H

NB-loT Band 5_836.5MHz_3.75K BPSK

Voltage
Voltage (VAC) Frequency Error (Hz) Frequency Error (ppm)
4.2 -6 0.0072
3.8 12 -0.0143
3.4 -11 0.0132
Temperature
Temperature Frequency Error (Hz) Frequency Error (ppm)
-30 -9 0.0108
-20 -3 0.0036
-10 -2 0.0024
0 -8 0.0096
10 10 -0.0120
20 -8 0.0096
30 -11 0.0132
40 2 -0.0024
50 5 -0.0060
60 5 -0.0060
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Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item Frequency Stability Under Temperature & Voltage Variations
Test Mode Mode 3: LTE_NB-loT_Band 5

Date of Test 2019/05/16 Test Site SR10-H

NB-loT Band 5_836.5MHz_15k QPSK

Voltage
Voltage (VAC) Frequency Error (Hz) Frequency Error (ppm)
4.2 5 -0.0060
3.8 5 -0.0060
3.4 4 -0.0048
Temperature
Temperature Frequency Error (Hz) Frequency Error (ppm)
-30 6 -0.0072
-20 8 -0.0096
-10 -7 0.0084
0 4 -0.0048
10 -6 0.0072
20 -4 0.0048
30 2 -0.0024
40 -11 0.0132
50 -10 0.0120
60 2 -0.0024
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Report No.: 1950052R-HPUSP51V00

Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item Frequency Stability Under Temperature & Voltage Variations
Test Mode Mode 4: LTE_NB-loT_Band 12

Date of Test 2019/05/16 Test Site SR10-H

NB-loT Band 12_707.5MHz_3.75K BPSK

Voltage
Voltage (VAC) Frequency Error (Hz) Frequency Error (ppm)
4.2 -5 0.0071
3.8 4 -0.0057
3.4 -3 0.0042
Temperature
Temperature Frequency Error (Hz) Frequency Error (ppm)
-30 -1 0.0014
-20 -8 0.0113
-10 -9 0.0127
0 8 -0.0113
10 2 -0.0028
20 3 -0.0042
30 -11 0.0155
40 -5 0.0071
50 1 -0.0014
60 12 -0.0170
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Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item Frequency Stability Under Temperature & Voltage Variations
Test Mode Mode 4: LTE_NB-loT_Band 12

Date of Test 2019/05/16 Test Site SR10-H

NB-loT Band 12_707.5MHz_15k QPSK

Voltage
Voltage (VAC) Frequency Error (Hz) Frequency Error (ppm)
4.2 -12 0.0170
3.8 1 -0.0014
3.4 -11 0.0155
Temperature
Temperature Frequency Error (Hz) Frequency Error (ppm)
-30 -11 0.0155
-20 -7 0.0099
-10 -8 0.0113
0 7 -0.0099
10 4 -0.0057
20 9 -0.0127
30 -4 0.0057
40 10 -0.0141
50 9 -0.0127
60 7 -0.0099
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Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item Frequency Stability Under Temperature & Voltage Variations
Test Mode Mode 5: LTE_NB-loT_Band 13

Date of Test 2019/05/16 Test Site SR10-H

NB-loT Band 13_782MHz_3.75K BPSK

Voltage
Voltage (VAC) Frequency Error (Hz) Frequency Error (ppm)
4.2 -11 0.0141
3.8 -9 0.0115
3.4 -3 0.0038
Temperature
Temperature Frequency Error (Hz) Frequency Error (ppm)
-30 4 -0.0051
-20 8 -0.0102
-10 -3 0.0038
0 -7 0.0090
10 -0.0090
20 -0.0090
30 -0.0051
40 -8 0.0102
50 9 -0.0115
60 -9 0.0115
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Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item Frequency Stability Under Temperature & Voltage Variations
Test Mode Mode 5: LTE_NB-loT_Band 13

Date of Test 2019/05/16 Test Site SR10-H

NB-loT Band 13_782MHz_15k QPSK

Voltage
Voltage (VAC) Frequency Error (Hz) Frequency Error (ppm)
4.2 5 -0.0064
3.8 -11 0.0141
3.4 -10 0.0128
Temperature
Temperature Frequency Error (Hz) Frequency Error (ppm)
-30 -5 0.0064
-20 -0.0013
-10 -0.0051
0 5 -0.0064
10 -5 0.0064
20 -12 0.0153
30 -4 0.0051
40 9 -0.0115
50 -3 0.0038
60 9 -0.0115

Page: 123 of 142




Report No.: 1950052R-HPUSP51V00

D DEKRA

Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item Frequency Stability Under Temperature & Voltage Variations
Test Mode Mode 6: LTE_NB-loT_Band 66

Date of Test 2019/05/16 Test Site SR10-H

NB-loT Band 66_1745MHz_3.75K BPSK

Voltage
Voltage (VAC) Frequency Error (Hz) Frequency Error (ppm)
4.2 -4 0.0023
3.8 3 -0.0017
3.4 -8 0.0046
Temperature
Temperature Frequency Error (Hz) Frequency Error (ppm)
-30 11 -0.0063
-20 1 -0.0006
-10 -6 0.0034
0 4 -0.0023
10 -8 0.0046
20 -10 0.0057
30 -7 0.0040
40 -4 0.0023
50 5 -0.0029
60 -9 0.0052
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Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item Frequency Stability Under Temperature & Voltage Variations
Test Mode Mode 6: LTE_NB-loT_Band 66

Date of Test 2019/05/16 Test Site SR10-H

NB-loT Band 66_1745MHz_15k QPSK

Voltage
Voltage (VAC) Frequency Error (Hz) Frequency Error (ppm)
4.2 6 -0.0034
3.8 8 -0.0046
3.4 -9 0.0052
Temperature
Temperature Frequency Error (Hz) Frequency Error (ppm)
-30 9 -0.0052
-20 -1 0.0006
-10 -2 0.0011
0 -3 0.0017
10 -7 0.0040
20 8 -0.0046
30 -7 0.0040
40 6 -0.0034
50 11 -0.0063
60 -1 0.0006
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