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1. General Information

1.1. EUT Description

Product Name

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

Trade Name

Sequans Communications

Model No.

NBO1Q-1

Uplink Frequency Range

Band 2: 1850~1910MHz
Band 4: 1710~1755MHz
Band 5: 824~849MHz
Band 12: 699~716MHz
Band 13: 777~787MHz
Band 66: 1710~1780MHz

Downlink Frequency Range

Band 2: 1930~1990MHz
Band 4: 2110~2115MHz
Band 5: 869~894MHz
Band 12: 729~746MHz
Band 13: 746~756MHz
Band 66: 2110~2200MHz

Modulation BPSK/ QPSK
IMEI No. TAC 35973809
HW Version NB0O1Q

SW Version UE6.0.0.0

Antenna Information

MFR. / Model

Taoglas / TG.08.0113

Antenna Type

Monopole Passive Antenna

Antenna Gain

Band 2: 0.94 dBi
Band 4: 0.06 dBi
Band 5: -4.93 dBi
Band 12/13: -6.46 dBi
Band 66: 0.06 dBi

Accessories Information

USB Cable

Shielded, 1.8m

Note:

This NB-IOT Module Supporting 2, 4, 5, 12, 13, 66 supports LTE Band 2/4/5/12/13/66.
2. Regarding frequency band operation, the lowest, middle and highest frequency of

channel were selected to perform the test, and the details were shown on this report.

3. The EUT description is from the customer declaration.
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1.2. Mode of Operation

DEKRA has verified the construction and function in typical operation. All the test modes were
carried out with the EUT in normal operation, which was shown in this test report and defined as:

Test Mode

Mode 1: LTE_NB-loT_Band 2
Mode 2: LTE_NB-loT_Band 4
Mode 3: LTE_NB-loT_Band 5
Mode 4: LTE_NB-loT_Band 12
Mode 5: LTE_NB-loT_Band 13
Mode 6: LTE_NB-loT_Band 66
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1.3. Tested System Details

The types for all equipment, plus descriptions of all cables used in the tested system (including

inserted cards) are:

Product Manufacturer |Model No. |Serial No. |[FCC ID|Power Cord
1 |Base Station R&S CMW500 (157118 DoC |Non-Shielded, 2m.
2 |Horn Antenna |ELECTRO EM-6961 |103326 DoC |-

METRICS

1.4. Configuration of Tested System

Connection Diagram

EUT
; Horn
Ease{?}tatlon T (e S
(2)
Signal Cable Type Signal cable Description
A Flexible Cable Shielded, 10m

1.5.

EUT Exercise Software

Setup the EUT and simulators as shown on 1.4.

Turn on the power of all equipment.

The EUT will continue receive the signal from LTE NB-loT function.

AW IN|[=-

Repeat the above procedure (3)
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2. Technical Test

2.1. Summary of Test Result

[X] No deviations from the test standards

[ ] Deviations from the test standards as below description:

Band 2
Uplink: 1850-1910MHz
Downlink: 1930-1990MHz

LTE NB-IOT Band 2
FCC Part 24 Subpart E
Test item Reference section Limit Result
§2.1033
RF Output Power §2.1046 <2 Watts Pass
§24.232
Occupied Bandwidth §2.1049 N/A Pass
Peak-to-average power ratio §24.232 <13 dB Pass
. o §2.1053
Spurious Emissions <-13dBm Pass
§24.238
Spurious Emissions at
_ §24.238 <-13dBm Pass
Antenna Terminals
. §2.1055 Within the
Frequency Stability Pass
§24.235 frequency range

Determining compliance shall be based on the results of the compliance measurement, not taking into

account measurement instrumentation uncertainty.

Page: 9 of 142



Report No.: 1950052R-HPUSP51V00

D DEKRA

Band 4
Uplink: 1710-1755MHz
Downlink: 2100-2155MHz

LTE NB-IOT Band 4
FCC Part 27 Subpart L
Test item Reference section Limit Result
§2.1033
RF Output Power §2.1046 <1 Watt Pass
§27.50
Occupied Bandwidth §2.1049 N/A Pass
Peak-to-average power ratio §27.50 <13 dB Pass
_ o §2.1053
Spurious Emissions <-13dBm Pass
§27.53
Spurious Emissions at
_ §27.53 <-13dBm Pass
Antenna Terminals
. §2.1055 Within the
Frequency Stability Pass
§27.54 frequency range

Determining compliance shall be based on the results of the compliance measurement, not taking into

account measurement instrumentation uncertainty.
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Band 5
Uplink: 824-849MHZz
Downlink: 869-894MHz

LTE NB-IOT Band 5
FCC Part 22 Subpart H
Test item Reference section Limit Result
§2.1033
RF Output Power §2.1046 <7 Watts Pass
§22.913
Occupied Bandwidth §2.1049 N/A Pass
Peak-to-average power ratio §22.913 <13 dB Pass
_ o §2.1053
Spurious Emissions <-13dBm Pass
§22.917
Spurious Emissions at
_ §22.917 <-13dBm Pass
Antenna Terminals
. §2.1055
Frequency Stability <+2.5 ppm Pass
§22.355

Determining compliance shall be based on the results of the compliance measurement, not taking into

account measurement instrumentation uncertainty.
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B12
Uplink: 699-716MHz
Downlink: 729-746MHz

LTE NB-IOT Band 12
FCC Part 27 Subpart F
Test item Reference section Limit Result
§2.1033
RF Output Power §2.1046 <3 Watts Pass
§27.50
Occupied Bandwidth §2.1049 N/A Pass
Peak-to-average power ratio §27.50 <13 dB Pass
_ o §2.1053
Spurious Emissions <-13dBm Pass
§27.53
Spurious Emissions at
_ §27.53 <-13dBm Pass
Antenna Terminals
. §2.1055 Within the
Frequency Stability Pass
§27.54 frequency range

Determining compliance shall be based on the results of the compliance measurement, not taking into

account measurement instrumentation uncertainty.
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B13
Uplink: 777-787MHz
Downlink: 746-756MHz

LTE NB-IOT Band 13
FCC Part 27 Subpart F
Test item Reference section Limit Result
§2.1033
RF Output Power §2.1046 <3 Watts Pass
§27.50
Occupied Bandwidth §2.1049 N/A Pass
Peak-to-average power ratio §27.50 <13 dB Pass
_ o §2.1053
Spurious Emissions <-13dBm Pass
§27.53
Spurious Emissions at
_ §27.53 <-13dBm Pass
Antenna Terminals
. §2.1055 Within the
Frequency Stability Pass
§27.54 frequency range

Determining compliance shall be based on the results of the compliance measurement, not taking into

account measurement instrumentation uncertainty.
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B66
Uplink: 1710~1780MHz
Downlink: 2110~2200MHz

LTE NB-IOT Band 66
FCC Part 27 Subpart L
Test item Reference section Limit Result
§2.1033
RF Output Power §2.1046 <1 Watts Pass
§27.50
Occupied Bandwidth §2.1049 N/A Pass
Peak-to-average power ratio §27.50 <13 dB Pass
_ o §2.1053
Spurious Emissions <-13dBm Pass
§27.53
Spurious Emissions at
_ §27.53 <-13dBm Pass
Antenna Terminals
. §2.1055 Within the
Frequency Stability Pass
§27.54 frequency range

Determining compliance shall be based on the results of the compliance measurement, not taking into

account measurement instrumentation uncertainty.
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2.2. Test Environment

Items Test Item Required Actual Test Site
(IEC 68-1)
Temperature (°C) 15-35 25
Humidity (%RH) RF Output Power 20-75 50 3
Barometric pressure (mbar) 860 - 1060 950-1000
Temperature (°C) 15-35 25
Humidity (%RH) Occupied Bandwidth 20-75 50 3
Barometric pressure (mbar) 860 - 1060 950-1000
Temperature (°C) 15-35 25
Humidity (%RH) Peak To Average Ratio 20-75 50 3
Barometric pressure (mbar) 860 - 1060 950-1000
Temperature (°C) 15-35 25
Humidity (%RH) Spurious Emission 20-75 50 2/3
Barometric pressure (mbar) 860 - 1060 950-1000
Temperature (*C) Spurious Emissions at 15-35 25
Humidity (%RH) _ 20-75 50 3
- Antenna Terminals
Barometric pressure (mbar) 860 - 1060 950-1000
Temperature (°C) 15-35 25
Humidity (%RH) Frequency Stability 20-75 50 3
||Barometric pressure (mbar) 860 - 1060 950-1000

Note: Test site information refers to Laboratory Information.

USA : FCC Registration Number: TW3024
IC Registration Number: 22397-1 / 22397-2 | 22397-3

Canada

The related certificate for our laboratories about the test site and management system can be downloaded
from DEKRA Testing and Certification Co., Ltd. Web Site:

http://www.dekra.com.tw/english/about/certificates.aspx?bval=5

The address and introduction of DEKRA Testing and Certification Co., Ltd. laboratories can be founded in
our Web site : hitp://www.dekra.com.tw/index_en.aspx

If you have any comments, Please don’t hesitate to contact us. Our test sites as below:

1 No. 75-2, 3rd Lin, WangYe Keng, Yonghxing Tsuen, Qionglin Shiang, Hsinchu County 307, Taiwan (R.O.C.)
TEL:+886-3-592-8858 / FAX:+886-3-592-8859 E-Mail : info.tw@dekra.com

2 No.372, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County 31061, Taiwan, R.O.C.
TEL: +886-3-582-8001 / FAX: +886-3-582-8958 E-Mail : info.tw@dekra.com

3 No.372-2, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County 31061, Taiwan, R.O.C.
TEL: +886-3-582-8001 / FAX: +886-3-582-8958 E-Mail : info.tw@dekra.com
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2.3. List of Test Equipment

RF Output Power / SR10-H

Instrument Manufacturer |[Model No. Serial No. Cal. Date |[Next Cal. Date
Signal & Spectrum Analyzer |R&S FSV40 101049 2018/12/21 |2019/12/20
EXA Signal Analyzer Keysight N9010A MY51440132|2019/03/15 |2020/03/14
Spectrum Analyzer Keysight N9030B MY57140404|2019/06/18 |2020/06/17
Spectrum Analyzer Keysight N9010B MY57110159|2019/05/03 |2020/05/02
Wideband Radio

o R&S CMW500 157118 2019/08/08 |2020/08/07
Communication Tester
Wideband Radio

o R&S CMW500 106071 2019/01/16 {2020/01/15
Communication Tester
Occupied Bandwidth / SR10-H
Instrument Manufacturer |Model No. Serial No. Cal. Date  |Next Cal. Date
Signal & Spectrum Analyzer |R&S FSV40 101049 2018/12/21 [2019/12/20
EXA Signal Analyzer Keysight N9010A MY51440132|2019/03/15 |{2020/03/14
Spectrum Analyzer Keysight N9030B MY57140404|2019/06/18 [2020/06/17
Spectrum Analyzer Keysight N9010B MY57110159|2019/05/03 [2020/05/02
Wideband Radio

o R&S CMW500 157118 2019/08/08 [2020/08/07
Communication Tester
Wideband Radio

o R&S CMW500 106071 2019/01/16 |2020/01/15
Communication Tester

Peak-to-average power ratio / SR10-H

Instrument Manufacturer |[Model No. Serial No. Cal. Date |[Next Cal. Date
Signal & Spectrum Analyzer |R&S FSV40 101049 2018/12/21 |2019/12/20
EXA Signal Analyzer Keysight N9010A MY51440132|2019/03/15 |2020/03/14
Spectrum Analyzer Keysight N9030B MY57140404|2019/06/18 |2020/06/17
Spectrum Analyzer Keysight N9010B MY57110159|2019/05/03 |2020/05/02
Wideband Radio

o R&S CMW500 157118 2019/08/08 |2020/08/07
Communication Tester
Wideband Radio

R&S CMW500 106071 2019/01/16 {2020/01/15

Communication Tester
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Spurious Emissions (Conducted) / SR10-H

Instrument Manufacturer |[Model No. Serial No. Cal. Date |[Next Cal. Date
Signal & Spectrum Analyzer |R&S FSV40 101049 2018/12/21 |2019/12/20
EXA Signal Analyzer Keysight N9010A MY51440132|2019/03/15 |2020/03/14
Spectrum Analyzer Keysight N9030B MY57140404|2019/06/18 |2020/06/17
Spectrum Analyzer Keysight N9010B MY57110159(2019/05/03 |2020/05/02
Wideband Radio

o R&S CMW500 157118 2019/08/08 [2020/08/07
Communication Tester
Wideband Radio

o R&S CMW500 106071 2019/01/16 {2020/01/15
Communication Tester
Spurious Emission (Radiated) / CB4-H
Instrument Manufacturer |Model No. Serial No. Cal. Date Next Cal. Date
Horn Antenna Schwarzbeck [BBHA 9120D 639 2019/05/28 |2020/05/27
Bilog Antenna Teseq CBL6112D 23191 2019/06/17 |2020/06/16
Signal & Spectrum Analyzer |R&S FSV40 101049 2018/12/21 |2019/12/20
EXA Signal Analyzer Keysight N9010A MY51440132|2019/03/15 |2020/03/14
Signal Analyzer R&S FSVA40 101455 2018/11/05 [{2019/11/04
Horn Antenna Schwarzbeck |[BBHA 9170 202 2019/01/16 |2020/01/15
Pre-Amplifier DEKRA AP-400C 201801231 |2018/12/05 |2019/12/04
Pre-Amplifier EMCI EMC11830I 980366 2018/12/21 [{2019/12/20
Horn Antenna Schwarzbeck |BBHA 9120D 01656 2018/10/17 |2019/10/16
Pre-Amplifier DEKRA AP-025C 201801236 |2019/02/18 |2020/02/17
Signal Analyzer R&S FSV40 101435 2019/07/08 [2020/07/07
Wideband Radio

o R&S CMW500 106071 2019/01/16 {2020/01/15
Communication Tester
Wideband Radio

o R&S CMW500 157118 2019/08/08 [2020/08/07
Communication Tester

. SF102_SF104

Coaxial Cable(23.5m) Suhner - ~ |CB4_1 2019/07/25 [2020/07/24

SF106
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Spurious Emissions at Antenna Terminals / SR10-H

Instrument Manufacturer |[Model No. Serial No. Cal. Date |[Next Cal. Date
Signal & Spectrum Analyzer |R&S FSV40 101049 2019/08/29 [2020/08/29
EXA Signal Analyzer Keysight N9010A MY51440132|2019/03/15 |2020/03/14
Spectrum Analyzer Keysight N9O030B MY57140404|2019/06/18 |2020/06/17
Spectrum Analyzer Keysight N9010B MY57110159(2019/05/03 |2020/05/02
Wideband Radio

o R&S CMW500 157118 2019/08/08 |2020/08/07
Communication Tester
Wideband Radio

R&S CMW500 106071 2019/01/16 [2020/01/15

Communication Tester
Frequency Stability / SR10-H
Instrument Manufacturer |[Model No. Serial No. Cal. Date |[Next Cal. Date
Signal & Spectrum Analyzer |R&S FSV40 101049 2018/12/21 |2019/12/20
EXA Signal Analyzer Keysight N9010A MY51440132|2019/03/15 |2020/03/14
Spectrum Analyzer Keysight N9030B MY57140404|2019/06/18 |2020/06/17
Spectrum Analyzer Keysight N9010B MY57110159|2019/05/03 |2020/05/02
Wideband Radio

o R&S CMW500 157118 2019/08/08 |2020/08/07
Communication Tester
Wideband Radio

o R&S CMW500 106071 2019/01/16 {2020/01/15
Communication Tester

Note: All equipment upon which need to calibrated are with calibration period of 1 year.
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2.4. Measurement Uncertainty

Test ltem Uncertainty
RF Output Power +1.27dB.
Occupied Bandwidth +10 Hz
Peak To Average Ratio not exceed 13 dB.

+ 1.27 dB for Conducted Measurement.

Spurious Emissions _
+ 3.2 dB for Radiated Measurement.

Spurious Emissions at Antenna Terminals +3.2dB

Frequency Stability + 10 Hz
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3. RF Output Power

3.1. Test Setup

EUT Directional
| Coupler

| SS—

CMW 500

Power Meter

3.2. Test Procedure

3.3.

a) The RF output of the transmitter was connected to base station simulator.

b) The RF output of EUT was connected to the power meter by RF cable and attenuator.

The path loss was compensated to the results for each measurement..

c) Set EUT at maximum average power by base station emulator.
d) Measure lowest, middle, and highest channels for each bandwidth and different

modulation.

Effective Isotropic Radiated Power = Conducted Power(dBm) + Antenna Gain(dBi)
Effective Radiated Power = Conducted Power(dBm) + Antenna Gain(dBi) - 2.15dB

Test Method

KDB 971168 D01 Power Meas License Digital Systems v03 sub-clause5.2.4

ANSI| C63.26-2015 Sub-clause 5.2.4.2
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3.4. Test Result

Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66
Test ltem RF Output Power
Test Mode Mode 1: LTE_NB-loT_Band 2
Date of Test 2019/09/18 Test Site SR10-H
S = = Conducted RF Output Limit (W)
imi
Channel ST Modulation Output Power | Power (W)
(MHz) (kHz) | No. | offset EIRP
(dBm) EIRP
1 0 23.07 0.252 2
3.75
1 47 22.7 0.231 2
BPSK
15 1 0 22.73 0.233 2
1 11 22.3 0.211 2
18602 1850.2 375 1 0 23.15 0.256 2
' 1 47 22.75 0.234 2
QPSK 1 0 22.71 0.232 2
15 1 11 22.38 0.215 2
12 22.36 0.214 2
1 23.31 0.266 2
3.75
1 47 22.9 0.242 2
BPSK
15 1 0 23 0.248 2
1 11 22.53 0.222 2
18900 1880 3.75 1 0 23.43 0.274 2
' 1 47 22.99 0.247 2
QPSK 1 0 22.98 0.247 2
15 1 11 22.56 0.224 2
12 0 22.63 0.228 2
1 23.48 0.277 2
3.75
1 47 22.94 0.244 2
BPSK
15 1 0 22.99 0.247 2
1 11 22.51 0.221 2
19198 1909.8 375 1 0 23.51 0.279 2
' 1 47 22.96 0.245 2
QPSK 1 0 23.07 0.252 2
15 1 11 22.55 0.223 2
12 0 22.84 0.239 2
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Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66
Test ltem RF Output Power
Test Mode Mode 2: LTE_NB-loT_Band 4
Date of Test 2019/09/18 Test Site SR10-H
BW 25 2B Conducted RF Output Limit (W)
imi
Channel gy Modulation Output Power | Power (W)
(MHz) (kHz) | No. | offset EIRP
(dBm) EIRP
1 0 23.42 0.223 1
3.75
1 47 23.06 0.205 1
BPSK
15 1 0 23.12 0.208 1
1 11 22.72 0.190 1
19952 1710.2 3.75 1 0 23.48 0.226 1
' 1 47 22.97 0.201 1
QPSK 1 0 23.11 0.207 1
15 1 11 22.72 0.190 1
12 22.64 0.186 1
1 0 23.39 0.221 1
3.75
1 47 22.94 0.200 1
BPSK
15 1 0 23.04 0.204 1
1 11 22.72 0.190 1
20175 1732.5 3.75 1 0 23.41 0.222 1
' 1 47 22.95 0.200 1
QPSK 1 0 23.01 0.203 1
15 1 11 22.62 0.185 1
12 22.55 0.182 1
1 23.17 0.210 1
3.75
1 47 22.83 0.195 1
BPSK
15 1 0 22.82 0.194 1
1 11 22.37 0.175 1
20398 1754.8 375 1 0 23.22 0.213 1
' 1 47 22.74 0.191 1
QPSK 1 0 22.77 0.192 1
15 1 11 22.39 0.176 1
12 0 22.28 0.171 1
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Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66
Test Item RF Output Power
Test Mode Mode 3: LTE_NB-loT_Band 5
Date of Test 2019/09/18 Test Site SR10-H
— = o= Conducted RF Output Limit (W)
imi
Channel FIEEEY Modulation Output Power | Power (W)
(MHz) (kHz) | No. | offset ERP
(dBm) ERP
1 0 23.35 0.042 7
3.75
1 47 22.81 0.037 7
BPSK
15 1 0 22.97 0.039 7
1 11 22.45 0.034 7
20402 824.2 3.75 1 0 23.48 0.044 7
' 1 47 22.97 0.039 7
QPSK 1 0 23 0.039 7
15 1 11 22.58 0.035 7
12 22.63 0.036 7
1 23.29 0.042 7
3.75
1 47 22.82 0.037 7
BPSK
15 1 0 22.88 0.038 7
1 11 22.42 0.034 7
20525 836.5 3.75 1 0 23.3 0.042 7
' 1 47 22.84 0.038 7
QPSK 1 0 22.83 0.038 7
15 1 11 22.43 0.034 7
12 22.5 0.035 7
1 22.97 0.039 7
3.75
1 47 22.43 0.034 7
BPSK
15 1 0 22.52 0.035 7
1 11 22.03 0.031 7
20648 848.8 3.75 1 0 22.96 0.039 7
' 1 47 22.44 0.034 7
QPSK 1 0 22.61 0.036 7
15 1 11 22.09 0.032 7
12 0 2212 0.032 7
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Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66
Test Item RF Output Power
Test Mode Mode 4: LTE_NB-loT_Band 12
Date of Test 2019/09/18 Test Site SR10-H
— = o= Conducted RF Output Limit (W)
imi
Channel FIEEEY Modulation Output Power | Power (W)
(MHz) (kHz) | No. | offset ERP
(dBm) ERP
1 0 23.28 0.029 3
3.75
1 47 22.75 0.026 3
BPSK
15 1 0 22.82 0.026 3
1 11 22.36 0.024 3
23011 699.1 375 1 0 23.34 0.030 3
' 1 47 22.84 0.026 3
QPSK 1 0 22.86 0.027 3
15 1 11 22.39 0.024 3
12 22.75 0.026 3
1 23.48 0.031 3
3.75
1 47 22.93 0.027 3
BPSK
15 1 0 22.95 0.027 3
1 11 22.4 0.024 3
23095 707.5 3.75 1 0 23.49 0.031 3
' 1 47 22.96 0.027 3
QPSK 1 0 23.02 0.028 3
15 1 11 22.55 0.025 3
12 22.86 0.027 3
1 23.46 0.031 3
3.75
1 47 22.93 0.027 3
BPSK
15 1 0 23.02 0.028 3
1 11 22.67 0.025 3
23178 715.8 3.75 1 0 23.49 0.031 3
' 1 47 23.1 0.028 3
QPSK 1 0 23.1 0.028 3
15 1 11 22.61 0.025 3
12 0 22.91 0.027 3
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Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66
Test ltem RF Output Power
Test Mode Mode 5: LTE_NB-loT_Band 13
Date of Test 2019/09/18 Test Site SR10-H
Conducted RF Output .
Frequency ; BW RB RB Limit (W)
Channel Modulation Output Power | Power (W)
(MHz) (kHz) | No. | offset ERP
(dBm) ERP
1 0 23.18 0.029 3
3.75
1 47 22.78 0.026 3
BPSK
15 1 0 22.89 0.027 3
1 11 22.31 0.023 3
23182 777.2 3.75 1 0 23.29 0.029 3
' 1 47 22.84 0.026 3
QPSK 1 0 22.77 0.026 3
15 1 11 22.19 0.023 3
12 22.41 0.024 3
1 0 23.22 0.029 3
3.75
1 47 22.64 0.025 3
BPSK
15 1 0 22.72 0.026 3
1 11 22.08 0.022 3
23230 782 3.75 1 0 23.23 0.029 3
' 1 47 22.64 0.025 3
QPSK 1 0 22.76 0.026 3
15 1 11 22.28 0.023 3
12 22.39 0.024 3
1 23.04 0.028 3
3.75
1 47 22.58 0.025 3
BPSK
15 1 0 22.43 0.024 3
1 11 21.8 0.021 3
23278 786.8 375 1 0 22.99 0.027 3
' 1 47 22.43 0.024 3
QPSK 1 0 22.38 0.024 3
15 1 11 22.8 0.026 3
12 0 22.4 0.024 3
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Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66
Test ltem RF Output Power
Test Mode Mode 6: LTE_NB-loT_Band 66
Date of Test 2019/09/18 Test Site SR10-H
BW 25 2B Conducted RF Output Limit (W)
imi
Channel gy Modulation Output Power | Power (W)
(MHz) (kHz) | No. | offset EIRP
(dBm) EIRP
1 0 23.29 0.216 1
3.75
1 47 22.84 0.195 1
BPSK
15 1 0 22.93 0.199 1
1 11 22.51 0.181 1
131974 1710.2 3.75 1 0 23.29 0.216 1
' 1 47 22.93 0.199 1
QPSK 1 0 22.94 0.200 1
15 1 11 22.55 0.182 1
12 22.47 0.179 1
1 0 22.95 0.200 1
3.75
1 47 22.55 0.182 1
BPSK
15 1 0 22.62 0.185 1
1 11 2213 0.166 1
132322 1745 3.75 1 0 22.96 0.200 1
' 1 47 22.56 0.183 1
QPSK 1 0 22.54 0.182 1
15 1 11 22.14 0.166 1
12 22.11 0.165 1
1 22.98 0.201 1
3.75
1 47 22.52 0.181 1
BPSK
15 1 0 22.58 0.184 1
1 11 22.16 0.167 1
132672 1779.8 375 1 0 22.92 0.199 1
' 1 47 22.48 0.179 1
QPSK 1 0 22.65 0.187 1
15 1 11 22.14 0.166 1
12 0 2217 0.167 1
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4. Occupied Bandwidth

4.1. Test Setup

EUT Directional | CMW 500
Coupler

| IS—

Spectrum Analyzer

4.2. Test Procedure

1. The EUT was connected to Spectrum Analyzer and Base Station via power divider.

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and
attenuator. The path loss was compensated to the results for each measurement.

3. The 26 dB bandwidth and 99% occupied bandwidth of the low & middle & high channel for

the highest RF powers were measured.

4.3. Test Method

KDB 971168 D01 Power Meas License Digital Systems v03 sub-clause4.2 & 4.3
ANSI C63.26-2015 Sub-clause 5.4.3 & 5.4.4
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4.4. Test Result

Product
Test Item

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

Test Mode

Mode 1: LTE_NB-loT_Band 2

Date of Test

2019/05/15~2019/09/17

Test Site

SR10-H

NB-loT Band 2_3.75K_BPSK_1RBO0O

Channel

Frequency

99% BW

26dB BW

Measure Level (kHz)

Limit
(MHz)

(MHZz)

Measure Level (kHz)

18602

1850.2

79.088

41.930

N/A

18900

1880.0

91.457

41.120

N/A

19198

1909.8

75.627

41.430

N/A

B2_3.75K_CH18602_BPSK_1RBO

B2_3.75K_CH18900_BPSK_1RBO

BT s v |
R g SO | M sen T, e o aR:TE0 My 13, 7019
T Frequency | Carter Freq: 1850000000 GHz adis Ses: None Frequancy
enter Freq 1.850200000 GHz _.._I $$:::‘»§J.Bmﬂfmm|wm Radio Ste: Hams Center Freq 1.880000000 GHz - 'mm":m ArgiHold> 100100
W Gaind ow = #Amen: 40 48 [Ext Gain: 260 48 Radio Device: BTS O Caninc | owr WAmen: 40 4B Ext Qain: .80 4B Radio Devics BTS
10 dBkdiv Rel 30,00 dBm b0 i Ref 30.00 dBm
Lo, T Leg | 1T
0 | | I 1 Center Freg ik Center Freq
| ! Ii' 1 1860200000 GHz it 1880000000 GHz
| | 1 W
i S !
-
i |/ W
{ " 4 | * ml il ek
| I I : . . |Center 1.8 GHz
1 i 1 1 1 E Span 1 MHz,
i I CF Step, IoRes BW 2 kHz FVEW 10 kHz Sweep 301.1ms) S Sty
[center 1,85 GHz Bpan 1 MHZ| a0, Man laute Mar)
[*Res BIW 2 kHz #VEW 10 kHz Sweep 3013 ms| o Total Power 25.4 dBm
Occupled Bandwlidth Total Pawer 24.3 dBm 91.457 kHz Freqoftset
79.088 kHz Ll Transmit Freq Error -61.234 kHz % of OBW Power  99.00 % OHy
dB Bandwidth 41.12 kH dB -26.00 dB
Transmit Freq Error 65177 kHz  OBW Power 99.00 % * el =7
x dB Bandwidth 41.93 kHz xdi -26.00 dB

B2_3.75K_CH19198_BPSK_1RB0

" 5 . —
enter Freq 1.908800000 GHz | $$:::-&swfm",‘w

OB .Ce M e 17, 2078

Fadio Ste: Mems

Frequency

00
W Gaind ow = #Amen: 40 48 Ext Gain: 360 48 Radio Device: BTS
10 dBddiv Rel 30.00 dBm
o — ] |
200 t te v Center Freg
g | | 1 11 1809800000 GHz
I T T i1
1 I LY
! i
g | / "“N.J
oo |‘w'ﬁ/ \'*‘-..
& | | | | | I
B [ | CF Step
fcenter 191 GHz Span 1 MHz| a0 Man
f*Res BW 2 kHz #VEW 10 kHz Sweep 301.3 ms|
Occupled Bandwidth Total Power 24.7 dBm
oz
75.627 kHz
Transmit Freq Error 66,908 kHz DOBW Power 89.00 %
x dB Bandwidth 41.43 kHz xdB =26.00 dB
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Product

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

Test Item

Occupied Bandwidth

Test Mode

Mode 1: LTE_NB-loT_Band 2

Date of Test

2019/05/15~2019/09/17

Test Site

SR10-H

NB-loT Band 2_3.75K_BPSK_1RB47

Channel

Frequency
(MHZz)

99% BW
Measure Level (kHz)

26dB BW
Measure Level (kHz)

Limit
(MHz)

18602

1850.2

75.949

41.520

N/A

18900

1880.0

79.756

40.770

N/A

19198

1909.8

77.468

41.370

N/A

B2_3.75K_CH18602_BPSK_1RB47

B2_3.75K_CH18900_BPSK_1RB47

BT s v |
o 1 R — o 332320 s 1. 501
enter Freq 1.850200000 GHz [oeheinetimmmonote. | TaeenE i Frequency Center Freq 1880000000 GHz ] Comte Frog UAMOBORODNE o St Wora Frequancy
<o ; [Frae valHold> =
W Gaind ow - lhllﬂlln a8 E!llGIIH: 350 4B Radio Device: BTS O Caninc | owr WAmen: 40 4B Ex Qain: -3.80 4B Radio Devics BTS
10 dBkdiv Rel 30,00 dBm b0 i Ref 30.00 dBm
Log T Log— T T T
u | | + . e Center Freq. z — T Center Freq.
| ! i 1850200000 GHz i t 1880000000 GHz
t i i
. 8| I
; [ ! A 3]
) l [P AN FiN|
- | e [N il
00 - _" AT BELLL T —
00 I I W - ! I. W i | N“M
|
| |
| | ] | | jcenter 1.88 GHz Span 1 MHz
| I 1 I CF Step l¥Res BW 2 kz WVEW 10 kHz Sweep 3011 ms) S Sty
icenter 1.85 GHz Bpan 1 MHZ| a0, Man Jauso Mar)
l#Res BW 2 kHz SVBW 10 kHz Sweep 301.3 ms| o Total Power 24.9 dBm
Occupled Bandwidth Total Power 23.9 dBm FreqOffset) 79.756 kHz Freq Offset
75.949 kHz Ll Transmit Freq Error 65,824 kHz % of OBW Power  99.00 % OHy
dB Bandwidth 40.77 kH dB .26.00 dB
Transmit Freq Error 66.89ZkHz  OBW Power 99.00 % * el =7
x dB Bandwidth 41.52 kHz xdB -26.00 dB

B2_3.75K_CH19198_BPSK_1RB47

AL S g BAID | DODATIMsmn1T, 28
enter Freq 1.908800000 GHz _..J Cantar Fraq: 1905800000 GHz Radio Ste: Meme
S— = Trig: Fres Run AvglHohd> 10000
Wiaindaw  #Aman: 40 48 ExtGain 36068 Fadie Devies: BTS
10 dBJdiv Rel 30.00 dBm
lLeon) T
e | ! 1 Center Freq
1wl | ,r.i; 1508800000 GHz
1 A
| | !
. l [ gt TN
” [ R NG
B i I whlu lJ hl I
P ! ! | I ] 1 1 |
=i | | [ CF Step
fcenter 191 GHz Span 1 MHz) (a0 Wan
[*Res BIW 2 kHz #VEW 10 kHz Sweep 3013 ms|
Occupled Bandwidth Total Power 24.1 dBm FreqOfset)
77.468 kHz o
Trarnsmit Freq Error 66.267 kHz OBW Power 99.00 %
x dB Bandwidth 41.37 kHz xdi -26.00 dB
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Product

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

Test Item

Occupied Bandwidth

Test Mode

Mode 1: LTE_NB-loT_Band 2

Date of Test

2019/05/15~2019/09/17

SR10-H

Test Site

NB-loT Band 2_15K_QPSK_1RBO

Frequency

Channel (MHz)

99% BW

Measure Level (kHz)

Limit
(MHz)

26dB BW
Measure Level (kHz)

18602 1850.2

139.610

144.500 N/A

18900 1880.0

142.580

182.400 N/A

19198 1909.8

137.470

144.600 N/A

B2_15K_CH18621_QPSK_1RBO

B2_15K_CH18900_QPSK_1RBO

[ —r——r———

,'-g

R ) LT AT e o a5:30-7m mamy 13, 7019
T Ut TG Freq: 1550303000 Gz Fiatiin S Fets Fregquency , X | Carser Freq. 1.580000000 GHz Radio 5:d: Hane Frequency
enter Freq 1.850200000 GHz = Tm“:t';n g TN Center Freq 1.850000000 GHz = Trig: Frea fiun RorgiHeld> 100100
W Gaind ow #Amen: 40 4B [Ext Gain: 260 48 Radio Device: BTS O Caninc | owr WAmen: 40 4B Ext Qain: .80 4B Radio Devics BTS
10 dBkdiv Rel 30,00 dBm b0 i Ref 30.00 dBm
Log) Leg | [
00 | ! l.r’\ Center Freq T T Center Freq.
| | ! !I 1 1 1860200000 GHz 1 If im T : 1880000000 GHz
| | i I A 1 1 -
| 4 i
- i ity . | Y [
e - AT 0 : Y ¥l I
il : r\.‘iil | ”l"ir". z | 1T |
il it Y i T
i | 1 Jifts wol— Ll o or | . 1
” ~ > | T IINM ..... ey | 1 | ! .
| |'M M wo { I
M i e I
| | 1 - Center 1.88 GHz Span 1 MHz, CF step
| CF Step FRes BW 2 kHz #VEW 10 kHz Sweep 301.1 ms
iCenter 185 GHz Span 1 MHz| a0 Man |auso Man
eRes BW 2 kHz HVBW 10 kHz Sweep 301.3 ms| e Total Power 27.6 dBm
Occupled Bandwidth Total Power 27.4 dBm FreqOfset) 142.58 kHz FreqOfset
139.61 kHz LL Transmit Freq Error -45.308 kHz % of OBW Power  99.00 % s
dB Bandwidth 182.4 kH dB -26.00 dB
Transmit Freq Error 45758 kHz  OBW Power 99.00 % * el =7
x dB Bandwidth 144.5 kHz % dB -26.00 dB

B2_15K_CH19198_QPSK_1RBO

R . q .
enter Freq 1.908800000 GHz | $$:::-&swfm",‘w

~ 00
#Aman: 40 dB ExtGain: 360 68 Fadie Device: BTS

i A e 17, 78
Fadio Ste: Meme

W Gaind ow
10 dBddiv Rel 30.00 dBm
jLog)
a0 | ! Center Freq.
| ﬁl 1.908800000 GHz,
{
| 1h
: [ N T, |
0 [ S "H'r"i‘a"#"f'jgn.
s [ Ll [T Tn,
00 i Al - b
b L [ |
| [ CF Step)

iCenter 191 GHz Span 1 MHz| a0 Man
[*Res BIW 2 kHz #VEW 10 kHz Sweep 3013 ms|
Occupled Bandwidth Total Power 23.8 dBm Freqomset)
137.47 kHz sk
Trarnsmit Freq Error =47.199 kHz OBW Power 99.00 %
x dB Bandwidth 144.6 kHz xdi -26.00 dB
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Product

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

Test Item

Occupied Bandwidth

Test Mode

Mode 1: LTE_NB-loT_Band 2

Date of Test

2019/05/15~2019/09/17

SR10-H

Test Site

NB-loT Band 2_15K_QPSK_1RB11

Frequency

Channel (MHz)

99% BW

Measure Level (kHz)

Limit
(MHz)

26dB BW
Measure Level (kHz)

18602 1850.2

137.600

145.000 N/A

18900 1880.0

139.310

145.700 N/A

19198 1909.8

139.750

169.500 N/A

B2_15K_CH18602_QPSK_1RB11

B2_15K_CH18900_QPSK_1RB11

[ —r——r———

,'-g

- . T T i et o 35:3100 a3, 7019
ier Eren 1 BA0500000 GH T Fregquency . | Carser Freg: 155000000 OHz Radia Se2: Hane Frequency
anier Flgg 1850200000 GHz = $mr::.“nwfm",‘wm Radio Std Mame Center Freq 1,880000000 GHz = Trig: Froe R AvgHel > 100100
W Gaind ow #Amen: 40 4B [Ext Gain: 260 48 Radio Device: BTS O Caninc | owr WAmen: 40 4B Ext Qain: .80 4B Radio Devics BTS
10 dBkdiv Rel 30,00 dBm b0 i Ref 30.00 dBm
] e [ |
00 | | ! 1l Center Freq 1 }{ll - T Center Freq.
g | | | i} 1860200000 GHz T Tt 1 1880000000 GHz
i | | T T A1 { Ll L
. T i i
: | i , : B[ Li N ;
0 | | A ¥ ALy L fy |
1 f‘oﬂﬁ—‘-l— i 20 -1 . b AR Tl 1
- | F,,.u\_*i-,-ml ¥, T A A
e A Hit 1 o
s I .f.a.[.-fn 1A Wﬂ\m‘"‘ T ] MT'"“'"’ .
ik a0 | { } A
00 % | 1 ’ .ﬂ“"ﬂ‘\ ; i im
) wn 4 1 ! | !
| | | —— | | I
! 1 1 1 1 - 1 1 Center 1.88 GHz Span 1 MHz,
| I I CF Step l¥Res BW 2 kz WVEW 10 kHz Sweep 3011 ms) S Sty
iCenter 1,85 GHz Bpan 1 MHz| 1,0, Man e Mar)
[*Res BIW 2 kHz #VEW 10 kHz Sweep 3013 ms| o Total Power 26.9 dBm
Occupled Bandwidth Total Power 27.4 dBm Freqofset| 139.31 kHz FreqOfset
137.60 kHz Ll Transmit Freq Error 46,550 kHz % of OBW Power  99.00 % OHy
dB Bandwidth 145.7 kH, dB -26.00 dB
Transmit Freq Error 46.958kHz  OBW Power 99.00 % * el =7
x dB Bandwidth 145.0 kHz xdi -26.00 dB

B2_15K_CH19198_QPSK_1RB11

AL 3 T SATD | MA118Msen17, 2078
enter Freq 1.000800000 GHz | Ceetar Fras 1503800000 GHz Fadio Ste: Name
S— = Trig: Fres Run AvglHeid=>1001100
Wiaindaw  #Aman: 40 48 ExtGain 36068 Fadie Devies: BTS
10 dBJdiv Rel 30.00 dBm .
lLeon) T
;0 | ! | Center Freq,
o] | 1 A 1503800000 GHz,
| | LA
1 al b
! Y LR
xid [ Tl“ﬁ"?i‘ll | rlﬂ\
0 | il |
LY, 1l i | [

L_ | | | | CF Step)
fcenter 191 GHz Span 1 MHz) (a0 Wan
[*Res BIW 2 kHz #VEW 10 kHz Sweep 3013 ms|

Occupled Bandwidth Total Power 22.8 dBm FreqOffset)
138.75 kHz o

Trarnsmit Freq Error 46.589 kHz OBW Power 99.00 %

x dB Bandwidth 169.5 kHz xdi -26.00 dB
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Product

NB-IOT Module Supporting 2, 4,

5,12, 13, 66

Test Item

Occupied Bandwidth

Test Mode

Mode 1: LTE_NB-loT_Band 2

Date of Test

2019/09/24

Test Site

SR10-H

NB-loT Band 2_15K_QPSK_12RB0

Channel

Frequency
(MHZz)

Measure Level (kHz)

99% BW

26dB BW
Measure Level (kHz)

Limit
(MHz)

18602

1850.2

190.670

274.900 N/A

18900

1880.0

185.170

262.100 N/A

19198

1909.8

184.190

263.400 N/A

T o Keyeg Specurn Anhoe - Gcrepuod P .
it v 3 LLARTS e 34, 2013 TE 3 118878 A 34, 2013
e Freq: 1850300000 OHz Radia Sed: None Frequancy W000( e Freg; 1850000000 GHz Radio Sed: Hone Frequancy
— Trig: Frea AwgiHeld>1001100 Ceoter Froq 1:850000000 SHz = Trig: Frea AwgiHold> 1001100
W Gaindow  BARen: 40 B ExtOsin: 16068 Fadio Deviea: BTS W Gaciow — BAmee: 40 48 ExtOsin: 16068 Fadio Deviea: BTS
10 aBidie Ref 30.00 dBm gﬂﬂm Ref 30.00 dBm
I [ il | | [
. 1 1 1 ‘i ‘I Center Freq 1 'i T 1 T ‘I Center Freq,
I Iy i | 5 ' = N o Y ! =
] N 1 1 . —1
2 7 ) | u: il I |
1 L 1 Lk, PR 1 1 1l 1 1 1
| M‘“‘ M“‘\m._‘ | | _'M’“"! I et .| |
ook s i " 1 1 | M‘:". i a v‘#,"p,\mf"“l't — i : I ‘: "W& :
- | 4 ! I { | ! 1 ! ! !
an i i ! | ! I
ICenter 1.85 GHz Span 1 MHz| CF Step jCenter 1.88 GHz Span 1 MHz| CF Step
tRes BW 3 kHz WVEW 10 kHz Sweep 136.1 ms; Pt [FRes BW 3 kHz AVEW 10 kHz Sweep 136.1 ms Pt
L Man| L Man|
Occupied Bandwidth Total Power 25.6 dBm Occupied Bandwidth Total Power 25.8 dBm
190.67 kHz FreqOfset 185.17 kHz Freqofiset
Transmit Freq Error =1.120 kHz % of OBW Power 99,00 % i Transmit Freq Error =524 Hz % of OBW Power 99,00 % s
% dB Bandwidth 274.9 kHz = dB -26.00 dB % dB Bandwidth 2621 kHz = dB -26.00 dB
o Keyeg Specurn Anhoe - Gcrepuod P .
i 3 VL3511 e 34, 2013
19800000 GHz | © Freq: 1.509800000 OHz Radia Sed: None Frequancy
Center Freq 1.909800000GHz ___| Cooie oo, 00000 s> oo
W Gaciow © BARee 4048 ExtOsin: 16068 Fadio Deviea: BTS
10 aBidie Ref 30.00 dBm
Log N | | |
s i I i 1 T Center Freq
J"*"‘"“"'\'\“'\'\" T ' 1509800000 GHz,
A 1V I
T
| ik . |
Pk ! I I TV
| | I
..... i i
ICenter 1.91 GHz Span 1 MHz| CF Step
tRes BW 3 kHz WVEW 10 kHz Sweep 136.1 ms; Pt
e Man)
Occupied Bandwidth Total Power 26.4 dBm
184.19 kHz FreqOMset
Transmit Freq Error =315 Hz % of OBW Power 99,00 % s
% dB Bandwidth 263.4 kHz = dB -26.00 dB
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Product

NB-IOT Module Supporting 2, 4,

5,12, 13, 66

Test Item

Occupied Bandwidth

Test Mode

Mode 2: LTE_NB-loT_Band 4

Date of Test

2019/05/15~2019/09/17

Test Site

SR10-H

NB-loT Band 4_3.75K_BPSK_1RBO0O

Channel

Frequency
(MHZz)

99% BW
Measure Level (kHz)

26dB BW
Measure Level (kHz)

Limit
(MHz)

19952

1710.2

75.442

41.680

N/A

20175

1732.5

71.032

41.140

N/A

20398

1754.8

75.443

41.480

N/A

B4_3.75K_CH19952_BPSK_1RBO

B4_3.75K_CH20175_BPSK_1RBO

BT s v |
AL ) 1% S 17, 12 i o 321751 Mmay 13, 5019
ter Eren 1. 710500000 GH T Fregquency TE Freg: 1732800000 OHz Radio Sed: Hane Frequency
enter Freq 1.710200000 GHz i $mr::.ﬂrm%:::m|wm Radio Ste: Hamse Center Freq 1.732500000 GHz - 'mm":m ArgiHold> 100100
W Gaind ow = #Amen: 40 48 [Ext Gain: 260 48 Radio Device: BTS O Caninc | owr WAmen: 40 4B Ext Qain: .80 4B Radio Devics BTS
10 dBkdiv Rel 30,00 dBm b0 i Ref 30.00 dBm
Log ] — T T
0 | | Pa— .| Center Freg s i Center Freg
| ! i 1716200000 GHz : 1732600000 GHz
) A |
| L i
- ' ] T ] < |
- M, g 1l |
#s Sl ity I_F““‘“M
T I
1 ICenter 1.733 GHz Span 1 MHz
L | CF Step [FRes BW 2 kHz WVBW 10 kHz Sweep 3011 ms) it
[center 1.71 GHz Bpan 1 MHZ| a0, Man laute Mar)
[*Res BIW 2 kHz #VEW 10 kHz Sweep 3013 ms| o Total Power 25.0 dBm
Occupled Bandwidth Total Power 24.9 dBm Freqofset| 71.032 kHz FreqOfset
75.442 kHz Ll Transmit Freq Error -6B.975 kHz % of OBW Power  99.00 % OHy
dB Bandwidth 41.14 kH dB -26.00 dB
Transmit Freq Error 66760 kHz  OBW Power 99.00 % * el =7
x dB Bandwidth 41.68 kHz xdi -26.00 dB

B4_3.75K_CH20398_BPSK_1RB0

AL S T SALTD | DB oM sen 17, 2038
enter Freq 1.754800000 GHz | CemarFras 1TE800000GHz Fadio Ste: Mame
suar feg LAsARROA Rz =7 Trig: Fras Rian AvglHohd> 10000
Wiaindaw  #Aman: 40 48 ExtGain 36068 Fadie Devies: BTS
10 dBJdiv Rel 30.00 dBm
Lo
A | ! . . — Center Freq)
| 1 1 A1 1.764800000 GHz
T T i
I LY
| N,
© .J.M s 1
i 4 A .
| il
1 I | CF Step
ICenter 1.755 GHz Span 1 MHz) (a0 Wan
[*Res BIW 2 kHz #VEW 10 kHz Sweep 3013 ms|
Occupled Bandwidth Total Power 24.7 dBm FreqOfset)
75.443 kHz o
Trarnsmit Freq Error -66.998 kHz OBW Power 99.00 %
x dB Bandwidth 41.48 kHz xdi -26.00 dB
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Report No.: 1950052R-HPUSP51V00

D DEKRA

Product

NB-IOT Module Supporting 2, 4,

5,12, 13, 66

Test Item

Occupied Bandwidth

Test Mode

Mode 2: LTE_NB-loT_Band 4

Date of Test

2019/05/15~2019/09/17

Test Site

SR10-H

NB-loT Band 4_3.75K_BPSK_1RB47

Channel

Frequency
(MHZz)

99% BW
Measure Level (kHz)

26dB BW
Measure Level (kHz)

Limit
(MHz)

19952

1710.2

75.740

41.480

N/A

20175

1732.5

71.920

40.840

N/A

20398

1754.8

75.626

41.530

N/A

B4_3.75K_CH19952_BPSK_1RB47

B4_3.75K_CH20175_BPSK_1RB47

BT s v |
- - e o 421230 M 1. 501
enter Freq 1.710200000 GHz [oeheineummonot.  FabenE N Frequency Center Freq 1.132500000 GHz | ComieFrog LITBRRODNE ko St Wora Frequency
Waintow © #ARN 40 dB ExtGain: 28048 Radie Devite: BTS [ - ExtQasin: 38048 Radio Devies- BTS
10 dBkdiv Rel 30,00 dBm b0 i Ref 30.00 dBm
= i Log T I 1 T
| ! .| Center Freq T T Center Freq
| ! ! Il 1710200000 GHz [ ' 1732800000 GHz,
| [ Fa
| A ! |
: ! ! Z ] i < |
| Lt T I e ] ;
| | A
0 P | Y : wol L LS S
) W H W% ..... Y | [T ey
m wo | I
s 4 - I T i ! | |
wol I 1 L I 1 | L lcenter 1.733 GHz Span 1 MRz
I I CF Step, IRes BW 2 kHz FVEW 10 kHz Sweep 301.1ms) S Sty
icenter 1.71 GHz Bpan 1 MHZ| a0, Man Jauso Mar)
l#Res BW 2 kHz SVBW 10 kHz Sweep 301.3 ms| o Total Power 24.6 dBm
Occupled Bandwidth Total Power 24.4 dBm Freqofset| 71.920 kHz FreqOfset
75.740 kHz Ll Transmit Freq Error 68,588 kHz % of OBW Power  99.00 % OHy
dB Bandwidth 40.84 kH dB .26.00 dB
Transmit Freq Error 66.797TkHz  OBW Power 99.00 % * el =7
x dB Bandwidth 41.48 kHz xdB -26.00 dB

B4_3.75K_CH20398_BPSK_1RB47

AL S g 15| i, 28
enter Freq 1.754800000 GHz | CemarFras 1TE800000GHz Fadio Ste: Mame
suar feg LAsARROA Rz = Trig: Fras Riun AvglHeid=>1001100
Wiaindaw  #Aman: 40 48 ExtGain 36068 Fadie Devies: BTS
10 dBJdiv Rel 30.00 dBm
B [ | T
;0 1 il Center Freq,
10.0} ! o 1.764800000 GHz
3 : 4
i
., | wE
. [ | et A
10 T 7
200 T ] I \ T
| [—T
I M
! 1 | ! 1 | .
| | | | CF Step
fcenter 1.755 GHz Span 1 MHz) (a0 Wan
[*Res BIW 2 kHz #VEW 10 kHz Sweep 3013 ms|
Occupled Bandwidth Total Power 24.3 dBm FreqOfset)
OHa
75.626 kHz
Trarnsmit Freq Error 67.051 kHz OBW Power 99.00 %
x dB Bandwidth 41.53 kHz xdi -26.00 dB
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Report No.: 1950052R-HPUSP51V00

D DEKRA

Product

NB-IOT Module Supporting 2, 4,

5,12, 13, 66

Test Item

Occupied Bandwidth

Test Mode

Mode 2: LTE_NB-loT_Band 4

Date of Test

2019/05/15~2019/09/17

Test Site

SR10-H

NB-loT Band 4_15K_QPSK_1RBO

Channel

Frequency

99% BW

26dB BW

(MHZz)

Measure Level (kHz)

Measure Level (kHz)

Limit
(MHz)

19952

1710.2

135.920

154.900

N/A

20175

1732.5

130.960

157.000

N/A

20398

1754.8

137.470

144.000

N/A

B4_15K_CH19952_QPSK_1RBO

B4_15K_CH20175_QPSK_1RBO
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enter Freq 1./10200000 GHz I CeriseFreg 1 rmm:m;x" B Fdin Sud Home Frequency Center Freq 1.732500000 GHz | gm ;v-;;mmz::; it 0% G Hene Frequency
= - :Fres vglMati> =
W Gaind ow - l'ﬂllﬂllﬂ a8 Erllﬂlln: 350 4B Radio Device: BTS O Caninc | owr WAmen: 40 4B Ex Qain: -3.80 4B Radio Devics BTS
10 dBddiv Rel 30,00 dBm b0 i Ref 30.00 dBm
Log) T Leg | [
a | ! ! T 1 ! Center Freq. e T T Center Freq
! + 1 Ll il 1.710200000 GHz| ;' f T T 1.732600000 GHz|
: : :
i N II""-‘..-.L i o :ﬁ". Tk ] [
i | il 1A A "‘H"”'{;ﬂ. |
) I L A 11/ T A T
[ Ay T B | el
r | I LELT T — « ull . s
- I " T el [ %
s ._m__ I ! | i
|
1 H 1 1 1 1 Center 1.733 GHz Span 1 MHz
I I I CF Step, IRes BW 2 kHz FVEW 10 kHz Sweep 301.1ms) S Sty
[center 1.71 GHz Span 1 MHz||a00 Man luse Man
eRes BW 2 KHz HVBW 10 kHz Sweep 301.3 ms| e Total Power 27.7 dBm
Occupled Bandwidth Total Power 28.1 dBm FreqOfset) 130.96 kHz FreqOfset
135.92 kHz LL Transmit Freq Error -4B.548 kHz % of OBW Power  99.00 % s
dB Bandwidth 157.0 kH dB -26.00 dB
Transmit Freq Error  47.530kHz  OBW Power 99.00 % * el =7
x dB Bandwidth 154.9 kHz xdB -26.00 dB

B4_15K_CH20398_QPSK_1RBO

AL S g 10| DhmeasiMsen1r, 8
enter Freq 1.754800000 GHz | CemarFras 1TE800000GHz Fadio Ste: Mame
suar feg LAsARROA Rz = Trig: Fras Riun AvglHohd> 10000
WGaindme  #Aman: 40 4B ExtGain 36068 Fadie Devies: BTS
10 dBJdiv Rel 30.00 dBm
Lo
;0 | ! t Center Freq,
10| ! b . Jﬂ‘ . 1.764800000 GHz
T T |
) | I
; [ T
4 .-i‘rl—f-gﬂ-\ TS
o ! L | FFI:-"Ii""‘.“*‘ "
» I L L) /T7
| r [ i
[ 11y
T 1
| | CF Step)
ICenter 1.755 GHz Span 1 MHz) (a0 Wan
[*Res BIW 2 kHz #VEW 10 kHz Sweep 3013 ms|
Occupled Bandwidth Total Power 24.2 dBm FreqOfset)
137.47 kHz o
Trarnsmit Freq Error =47.096 kHz OBW Power 99.00 %
x dB Bandwidth 144.0 kHz xdi -26.00 dB
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Report No.: 1950052R-HPUSP51V00

D DEKRA

Product

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

Test Item

Occupied Bandwidth

Test Mode

Mode 2: LTE_NB-loT_Band 4

Date of Test

2019/05/15~2019/09/17

SR10-H

Test Site

NB-loT Band 4_15K_QPSK_1RB11

Frequency

Channel (MHz)

99% BW

Measure Level (kHz)

26dB BW
Measure Level (kHz)

Limit
(MHz)

19952 1710.2

135.980

155.300 N/A

20175 1732.5

135.160

132.000 N/A

20398 1754.8

138.930

144.100 N/A

B4_15K_CH19952_QPSK_1RB11

B4_15K_CH20175_QPSK_1RB11

[ —r——r———
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- " T T et o 331327 MM 13, 2013
enter Freq 1.710200000 GHz i A TS Radia Std Hame Froquency Center Freq 1.732500000 GHz ] commrug Lot Ly e e Frequancy
suar feg LAWGLERARA &Rz :Fres vaHeld> e
W Gaind ow - lhllﬂllﬂ a8 Eﬂlﬂlln: 260 48 Radio Device: BTS O Caninc | owr WAmen: 40 4B Ext Qain: .80 4B Radio Devics BTS
10 dBkdiv Rel 30,00 dBm b0 i Ref 30.00 dBm
] | T —— ,
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| | ! 11 A 1710200000 GHz 1 T T _ir Y ' 1732800000 GHz,
| | | \ 1 1 ST i -
d i " | T N i '.f‘;, [
o L [i\" |
-l |- 1 L1} 1
i 1, | . ﬂ.’ﬂ'iﬂﬂ : " (17 |
- i B i i = N
20 | N A Il A )
Ty wo 4 ! I i
! 1 center 1.733 GHz Span 1 MHz
T I [ CF Step, IRes BW 2 kHz FVEW 10 kHz Sweep 301.1ms) S Sty
fcenter 171 GHz Span 1 MHz||a0, Man use Man
eRes BW 2 KHz HVBW 10 kHz Sweep 301.3 ms| e Total Power 27.3 dBm
Occupled Bandwidth Total Power 23.7 dBm FreqOfset) 135.16 kHz FreqOfset
135.98 kHz LL Transmit Freq Error 47.924 kHz % of OBW Power  99.00 % s
dB Bandwidth 132.0 kH dB -26.00 dB
Transmit Freq Error 47.283kHz  OBW Power 99.00 % * el =7
x dB Bandwidth 155.3 kHz % dB -26.00 dB

B4_15K_CH20398_QPSK_1RB11

L . ? T e
enter Freq 1, /54800000 GHz | Cemtar Fras: 1764800000 Gz Fadio Ste: Naew Frequency
S— = Trig: Fres Run AvglHeid=>1001100
Wiaindaw  #Aman: 40 48 ExtGain 36068 Fadie Devies: BTS
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| | | CF Step)
fcenter 1.755 GHz Span 1 MHz) (a0 Wan
[*Res BIW 2 kHz #VEW 10 kHz Sweep 3013 ms|
Occupled Bandwidth Total Power 23.3 dBm FreqOfset)
L
138.93 kHz
Trarnsmit Freq Error 46.076 kHz OBW Power 99.00 %
x dB Bandwidth 144.1 kHz xdi -26.00 dB
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D DEKRA

Report No.: 1950052R-HPUSP51V00

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

Product
Test Item

Test Mode

Mode 2: LTE_NB-loT_Band 4

Date of Test

2019/09/24

Test Site

SR10-H

NB-loT Band 4_15K_QPSK_12RB0

Frequency

99% BW

26dB BW

Channel

(MHZz)

Measure Level (kHz)

Measure Level (kHz)

Limit
(MHz)

19952

1710.2

185.060

260.800

N/A

20175

1732.5

186.320

262.100

N/A

20398

1754.8

187.140

271.700

N/A

o Keyeg Specurn Anhoe - Gcrepuod P T o Keyeg Specurn Anhoe - Gcrepuod P .
e o 3 L0314 34,3013 e o 3 1254 7P tep 34, 618
Center Freq 1.710200000 GHz [Cometus LFREOONOIE  Radio St None Froputncy Center Freq 1.132500000 GHz [ GommcFrog 1 THORODONE T Radlo i None Frequency
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o8 i T T T g i T
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W 1T [ i Il |
| | AV | L i | LT I
. [t b Y ] et I Y s
A Yl | T |
wo { I I I I I L ; wo { I I I I I L ;
Center 1.71 GHz : Span 1 MHz, o Step Center 1.733 GHz : Span 1 MHz, o Step
7Res BW 3 kHz #VEW 10 kHz Sweep 136.1 ms; Pt tRes BW 3 kHz #VEW 10 kHz Sweep 136.1 ms Pt
|aute Mar) |aute Mar)
Occupled Bandwidth Total Power 25.9 dBm Occupled Bandwidth Total Power 26.1 dBm
185.06 kHz FreqOfset 186.32 kHz FreqOffset
Transmit Freq Error 200 Hz % of OBW Power  99.00 % i Transmit Freq Error 551 Hz % of OBW Power  99.00 % s
% dB Bandwidth 260.8 kHz = dB -26.00 dB % dB Bandwidth 2621 kHz x dB -26.00 dB
o Keyeg Specurn Anhoe - Gcrepuod P .
vt n 125 4a M tap 38, 515
00001 TE Freg: 1, 754800000 OHz Radio Sea: Hone Frequancy
Center Freq 1754800000 GHz | Sy s RN o
O Caninc | owr WAmen: 40 4B Ext Qain: .80 4B Radio Devics BTS
10 iy Ref 30.00 dBm
o i T
T 1 i 1 Center Freq.
--'\W’Y T 1764800000 GHz,
Av i"’? |
| a»"‘”‘fw | [ M“"‘U\
101 gttt T 1 1 | Il | I
w0 | ;
..... i
Center 1.755 GHz Span 1 MHz, o Step
tRes BW 3 kHz #VEW 10 kHz Sweep 136.1 ms; P porid
juso Man)
Occupled Bandwidth Total Power 26.1 dBm
187.14 kHz FreqOMset
Transmit Freq Error 092 Hz % of OBW Power 99,00 % s
% dB Bandwidth 271.7 kHz x dB -26.00 dB
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Report No.: 1950052R-HPUSP51V00

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

Test Item Occupied Bandwidth

Test Mode Mode 3: LTE_NB-loT_Band 5

Date of Test 2019/05/15~2019/09/17 Test Site SR10-H

NB-loT Band 5_3.75K_BPSK_1RBO0O

Channel Frequency 99% BW 26dB BW Limit
(MHZz) Measure Level (kHz) | Measure Level (kHz) (MHz)

20402 824.2 73.727 41.770 N/A

20525 836.5 70.031 41.220 N/A

20648 848.8 72.602 41.300 N/A

B5_3.75K_CH20402_BPSK_1RB0 B5_3.75K_CH20525_BPSK_1RB0

o Keyoe Spwciourn Ao - Ovepuod P e |
- " T T AT et S4.7038 M 13, 201
enter Freq B24.200000 MHz ] $:n1rr--':nmmm:mx e AT s Cenlter Freq 836,500000 MHz —] $m;n:‘.‘mmw£“ﬂwm Radio S24: None Frequency
—— - :Fres vaHeld> =
W Gaind ow - lhlll!:lﬂ a8 Eﬂlﬂlln: 260 48 Radio Device: BTS O Caninc | owr WAmen: 40 4B Ext Qain: .80 4B Radio Devics BTS
10 dBkdiv Rel 30,00 dBm b0 i Ref 30.00 dBm
Log) I T Leg | T | T
a0 | ! { s ! | CenterFreq - T T —H— T Center Freq
| I 1 I ! | 124 200000 MHz e 1 . . t 38500000 MHz
: i '|\ o 1 | 2 \\. 1 I : :
| 1 - - - 1
a i 7 N 2 1 ;“_{,/. ] "‘"u—..,,“ i |
e | | | P |
e T 7 =N e g |
xi A I ) S AT | " 1 | S—|
. | | PR S S (N N P A ! | I P
I ! wo | I 1 L
u wdlf ] | |
I 1 1 Icenter 836.5 MHz
| 1 1 ! 1 - Span 1 MHz
I I CF Step, IRes BW 2 kHz FVEW 10 kHz Sweep 301.1ms) S Sty
lcenter 824.2 Wz Span 1 MHZ||ae0 Man Jauso Mar)
eRes BW 2 KMz HVBW 10 kHz Sweep 301.3 ms| e Total Power 25,6 dBm
Occupled Bandwidth Total Power 25.2 dBm FreqOfset) 70.031 kHz FreqOfset
73.727 kHz LL Transmit Freq Error 60174 kHz % of OBW Power  99.00 % s
dB Bandwidth 41.22 kH dB -26.00 dB
Transmit Freq Error  -67.550 kHz  OBW Power 99.00 % * el .
x dB Bandwidth 4177 kHz xdi -26.00 dB

B5_3.75K_CH20648_BPSK_1RBO

I T 1201 06,5 3300 S 17, 1138
enter Freq 648800000 MHz | CemarFraq 848500000 MHz Fadio Ste: Neme
— T Trig:Fres Run AvglHold> 100

00
WGaindaw  SAman: 40 48 ExtGain: 360 68 Fadie Device: BTS

10 dBJdiv Rel 30.00 dBm
= I |

| { P ! Center Freq
| | ! i | B48 00000 Mz
1 I

':MME | LT

ICenter 843.8 MHz Span 1 MHz| a0 Man
[*Res BIW 2 kHz #VEW 10 kHz Sweep 3013 ms|
Occupled Bandwidth Total Power 25.0 dBm Freqomset)
72.602 kHz sk
Trarnsmit Freq Error -68.012 kHz OBW Power 99.00 %
x dB Bandwidth 41.30 kHz xdi -26.00 dB

Page: 38 of 142
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D DEKRA

Product

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

Test Item

Occupied Bandwidth

Test Mode

Mode 3: LTE_NB-loT_Band 5

Date of Test

2019/05/15~2019/09/17

Test Site

SR10-H

NB-loT Band 5_3.75K_BPSK_1RB47

Channel

Frequency
(MHZz)

99% BW
Measure Level

26dB BW
(kHz)

Measure Level (kHz)

Limit
(MHz)

20402

824.2

73.309

41.780

N/A

20525

836.5

71.272

40.840

N/A

20648

848.8

73.799

41.780

N/A

B5_3.75K_CH20402_BPSK_1RB47

B5_3.75K_CH20525_BPSK_1RB47

BT s v |
- . - e o CFST e —
X | Conter Freg: 38500000 MHz Radio S24: None ¥
enter Freq 824, 200000 MHz = $$:::‘»§nm2mn=nmm>wm Radio Std: Hame Center Freq 836.500000 MHz = Trig: Free A Held > 100100
W Gaind ow #Amen: 40 4B Ext Gain: 360 48 Radio Device: BTS B Ganinc oW WAmen: 40 4B Ex Qain: -3.80 4B Radio Devics BTS
10 dBkdiv Rel 30,00 dBm b0 i Ref 30.00 dBm
=] 1| | |
200 | | 1 o Center Freq) A 1 T Tt i Center Freg
g | | ! il 124.200000 MHz 10 1 1 o ' £ 500000 MHz
i i i
- - i 17 [
| | / ) 1 - .
o | i N 1 1 /_1,,/"" N [
mo T P T i
e I % ..... ey ™ 1 11 ix
i M MW& i B e | I | 1 |
x 1 . | | |
1 | I I Icenter 836.5 MHz
o Ll 1 I L | | ! Span 1 MRz
f | | | | CF Step l¥Res BW 2 kHz WVEW 10 kHz Sweep 3011 ms) S Sty
lcenter 824.2 Wz Bpan 1 MHZ| a0, Man Jauso Mar)
l#Res BW 2 kHz SVBW 10 kHz Sweep 301.3 ms| o Total Power 25.1 dBm
Occupled Bandwidth Total Power 24.7 dBm Freqofset| 71.272 kHz FreqOfset
73.309 kHz Ll Transmit Freq Error 68,633 kHz % of OBW Power 20.00 % OHy
dB Bandwidth 40.84 kH dB .26.00 dB
Transmit Freq Error 67.726kHz  OBW Power 99.00 % * el =7
x dB Bandwidth 41.78 kHz xdB -26.00 dB

B5_3.75K_CH20648_BPSK_1RB47

I T 1201 047w S 17, 1138
enter Freq 648800000 MHz | CemarFraq 848500000 MHz Fadio Ste: Neme
— T Trig:Fres Run AvglHold> 100

~ 00
#Aman: 40 dB ExtGain: 360 68 Fadie Device: BTS

W Gaind
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[ — ] -
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T I
. | A
( TS
00 | W’
- l | i
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1 T | CF Step)

lcenter 8488 Mz Bpan 1 MAZ a0

[*Res BIW 2 kHz #VEW 10 kHz Sweep 3013 ms|
Occupled Bandwidth Total Power 24.5 dBm Freqomset)
73.799 kHz sk
Trarnsmit Freq Error 67.647 kHz OBW Power 99.00 %
x dB Bandwidth 41.78 kHz xdi -26.00 dB
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Product

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

Test Item

Occupied Bandwidth

Test Mode

Mode 3: LTE_NB-loT_Band 5

Date of Test

2019/05/15~2019/09/17

Test Site

SR10-H

NB-loT Band 5_15K_QPSK_1RBO

Channel

Frequency
(MHZz)

Measure Level (kHz)

99% BW

26dB BW
Measure Level (kH

z)

Limit
(MHz)

20402

824.2

135.830

144.100

N/A

20525

836.5

135.260

157.200

N/A

20648

848.8

135.750

143.500

N/A

B5_15K_CH20402_QPSK_1RB0

B5_15K_CH20525_QPSK_1RBO

o Keyoe Spwciourn Ao - Ovepuod P e |
e : " T g TRAT v CEEIT LI Y a—
X | Conter Freg: 38500000 MHz Radio S24: None ¥
D — e | TR S S W] ™ o
W Gaind ow = #Amen: 40 48 [Ext Gain: 260 48 Radio Device: BTS O Caninc | owr WAmen: 40 4B Ext Qain: .80 4B Radio Devics BTS
10 dBkdiv Rel 30,00 dBm b0 i Ref 30.00 dBm
Log) Log | T
0 | | 1 Center Freg s i Center Freg
| ! 1 124.200000 MHz ' £35.800000 MMz,
| | | t
3 | G
: [ nay| ;41;'."’!-‘--" I
P i iy R i T
0o 1 [ 1 |
o i H T |
00 | wol—— r W
e BT, 1 . L e e B £ 17 " o ot e (I N N : i \‘"““TM
wo | ;
, i A |
sl | AR | jcenter 836.5 MHz Span 1 MHz,

I CF Step, IRes BW 2 kHz FVEW 10 kHz Sweep 301.1ms) S Sty
iCenter 824.2 MHz Span 1 MHz| a0 Man |auso Man
eRes BW 2 KMz HVBW 10 kHz Sweep 301.3 ms| e Total Power 28.1 dBm

Occupled Bandwidth Total Power 23.6 dBm FreqOfset) 135.26 kHz FreqOfset
135.83 kHz LL Transmit Freq Error -47.308 kHz % of OBW Power  99.00 % s
dB Bandwidth 157.2 kH dB -26.00 dB
Transmit Freq Error  47.570kHz  OBW Power 99.00 % * el =7
x dB Bandwidth 144.1 kHz % dB -26.00 dB

B5_15K_CH20648_QPSK_1RBO

AL g BAITD | DateviMsen)r, 26
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11 CF Step
Icenter 8488 MHz Span 1 MHz) (a0 Wan
[*Res BIW 2 kHz #VEW 10 kHz Sweep 3013 ms|
Occupled Bandwidth Total Power 24.4 dBm FreqOfset)
OHa
135.75 kHz
Trarnsmit Freq Error =47.443 kHz OBW Power 99.00 %
x dB Bandwidth 143.5 kHz xdi -26.00 dB
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NB-IOT Module Supporting 2, 4, 5, 12, 13, 66

Test Item

Occupied Bandwidth

Test Mode

Mode 3: LTE_NB-loT_Band 5

Date of Test

2019/05/15~2019/09/17

Test Site

SR10-H

NB-loT Band 5_15K_QPSK_1RB11

Channel

Frequency
(MHZz)

Measure Level (kHz)

99% BW

26dB BW

Measure Level (kHz)

Limit
(MHz)

20402

824.2

135.470

154.100

N/A

20525

836.5

137.260

155.100

N/A

20648

848.8

134.510

143.500

N/A

B5_15K_CH20402_QPSK_1RB11

B5_15K_CH20525_QPSK_1RB11

BT s v |
e : " HAS | T seny, e —3z CE T L Y p—
X | Conter Freg: 38500000 MHz Radio S84 None ¥
enter Freq 824, 200000 MHz _:_| $$:::‘»§nm2mn=nmm>wm Radio Std: Hame Center Freq 836.500000 MHz = Trig: Free A Held > 100100
W Gaind ow #Amen: 40 4B [Ext Gain: 260 48 Radio Device: BTS O Caninc | owr WAmen: 40 4B Ext Qain: .80 4B Radio Devics BTS
10 dBkdiv Rel 30,00 dBm b0 i Ref 30.00 dBm
Log) Log | T
el I ! . il Center Freg o T i Center Freg
gl | | ! I ) 24 200000 MHz -+ } t B36.600000 MHz,
| | | 1 SEE . :
: i | !.#“Ilf i !.n“' F]r-I'I‘i' :-]»‘ [
Y Lkl §l L [ |
VTR LY. 1 . 1
o [ ‘m'.l‘\"!{-‘r] (1 H Yl ,Tf' T |
oo . o -
i l Y AL | I N D .. = P
[ VLA N 1™ [N NN (I N O P — I ! ! e,
. | |
wo 1 |
b L I | |
Ui . A LS { 1 center 836.5 MH 1 MH
I | [ CF Step n;e; ;n 2 kHz i HVEW 10 kHz swe?:;l.l i S Sty
icenter 824.2 MHz Bpan 1 MHZ| a0, Man laute Mar)
f*Res BW 2 kHz #VEW 10 kHz Sweep 301.3 ms| o Total Power 27.5 dBm
Occupled Bandwidth Total Power 23.3 dBm FreqOffset) 137.26 kHz Freq Offset
135.47 kHz Ll Transmit Freq Error AT 06T kHz % of OBW Power 20.00 % OHy
dB Bandwidth 155.1 kH; dB -26.00 dB
Transmit Freq Error 4B04BkHz  OBW Power 99.00 % * el =7
x dB Bandwidth 154.1 kHz xdB =26.00 dB

B5_15K_CH20648_QPSK_1RB11

I T 1201 0653 3% S 17, 1138
enter Freq 648800000 MHz | CemarFraq 848500000 MHz Fadio Ste: Neme
— T Trig:Fres Run AvglHold> 100

~ 00
#Aman: 40 dB Ext Gain: .60 68

W Gaind Fadio Dvita: BTS
10 dBJdiv Rel 30.00 dBm
lLeon)
o | ! I N Center Freq
| l + . I . h B48 BOO000 Mz
| | | |
' T
b |
T
_| 1. & | CF Step

ICenter 843.8 MHz Span 1 MHz| a0 Man
[*Res BIW 2 kHz #VEW 10 kHz Sweep 3013 ms|
Occupled Bandwidth Total Power 23.0 dBm Freqomset)
134.51 kHz sk
Trarnsmit Freq Error 48.006 kHz OBW Power 99.00 %
x dB Bandwidth 143.5 kHz xdi -26.00 dB
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Report No.: 1950052R-HPUSP51V00

D DEKRA

Product

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

Test Item

Occupied Bandwidth

Test Mode

Mode 3: LTE_NB-loT_Band 5

Date of Test 2019/09/24

SR10-H

Test Site

NB-loT Band 5_15K_QPSK_12RB0

Frequency

Channel (MHz)

99% BW

Measure Level (kHz)

Limit
(MHz)

26dB BW
Measure Level (kHz)

20402 824.2

191.860

265.400 N/A

20525 836.5

184.620

264.600 N/A

20648 848.8

185.990

288.000 N/A

o Keyeg Specurn Anhoe - Gcrepuod P T [P ———T .
e n 4535157 tep 34, 618 ] 3 3231087 sep 30, 605
Center Freq 624.200000 MHz | Cerese Fres. £34300008 MHz - Radio Sed: None Freausnsy | [Center Freg 836, 500000 MHz | Corser Freq: 53650000 MHs Radia Sed: None Fraquancy
atiamion * WA 348 B 16248 RadioDece BTS iacion = Magen 045 ExGun 96048 Radis Doves BTS
gﬂﬂm Ref 30.00 dBm 10 iy Ref 30.00 dBm
T I T | I T I
i_ i 1 I CenterFreq 10 I 4 I t +t 1 t I Center Freg
1 PR T t £24.200000 MHz 100 i : e T ' i £ 500000 MHz
| — 4 L 4 | — - 4
[ | " | | 5 [ 1 . | |
| o | L™ | ! | A (Y, I
| Y [ \*""M-. | I | I LA Y #'T - [
1 4 ! i Iy - 00 Wﬂ"“‘, i i | all L —|
™ ; %mp, B L AL g — T |
Center 824.2 MHz : Span 1 MHz, o Step Center 836.5 MHz ; Span 1 MHz, o Step
7Res BW 3 kHz #VEW 10 kHz Sweep 136.1 ms; Pt tRes BW 3 kHz #VEW 10 kHz Sweep 136.1 ms Pt
|aute Mar) |aute Mar)
Occupled Bandwidth Total Power 26.0 dBm Occupled Bandwidth Total Power 26.2 dBm
191.86 kHz FreqOfset 184.62 kHz FreqOffset
Transmit Freq Error -3.482 kHz % of OBW Power 99,00 % i Transmit Freq Error =107 Hz % of OBW Power 99,00 % s
% dB Bandwidth 265.4 kHz = dB -26.00 dB % dB Bandwidth 264.6 kHz x dB -26.00 dB
o Keyeg Specurn Anhoe - Gcrepuod P .
> i v 3 152 LT T ——
Center Freq B48.800000 MHz = | ?m;":\nmmn:‘:ﬁdaﬂwlm Radio Sed: None pancy
O Caninc | owr WAmen: 40 4B Ext Qain: .80 4B Radio Devics BTS
10 iy Ref 30.00 dBm
Log [ | [
an T 1 T T T Center Freg
s Al | I ek
| B 1 | :
i i T .
{ 1 A 4. L !
[ L P E
T T I
0ol P S| ] ik a0 T N
w ! ! | e
wn 4 1 ;
Center 848.8 MHz Span 1 MHz, o Step
[7Res BW 3 kHz #VEW 10 kHz Sweep 136.1 ms; Pt
Occupied Bandwidth TowlPower 260 dBm e
185.99 kHz FreqOMset
Transmit Freq Error 687 Hz % of OBW Power  99.00 % s
% dB Bandwidth 288.0 kHz = dB -26.00 dB
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Report No.: 1950052R-HPUSP51V00

D DEKRA

Product

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

Test Item

Occupied Bandwidth

Test Mode

Mode 4: LTE_NB-loT_Band 12

Date of Test

2019/05/15~2019/09/11

Test Site

SR10-H

NB-loT Band 12_3.75K_BPSK_1RB0

Channel

99% BW
Measure Level (kHz)

Frequency
(MHZz)

26dB BW
Measure Level (kHz)

Limit
(MHz)

23011

699.1 70.736

41.150

N/A

23095

707.5 70.873

41.000

N/A

23178

715.8 70.004

41.070

N/A

[P ———T T o Keyeg Specurn Anhoe - Gcrepuod P .
3 331495 may 13, 7019 3 331140 mamay 13, 1019
Center Freq 699,100000 MHz | T‘I ?m;":\nm"mm‘rﬁwﬂwm Radio Sed: None Frequensy Center Freq 707.500000 MHz = 1 5;1;":;“%“r:aaﬂwm Radio Sed: Hone Frequensy
W Caninc ) wr WAmen: 40 4B Ext Qain: .80 4B Radio Devies: BTS W Caninc ) wr WAmen: 40 4B Ext Qain: .80 4B Radio Devics BTS
10 iy Ref 30.00 dBm gﬂﬂm Ref 30.00 dBm
T T T T T T T T T
0 I 1 1 i | 1 1 t I Center Freq. 1 | 1 1 t I Center Freq.
00 + + . [ ' ' 056100000 MHz Fe ' ' ' TOT 0000 MHz
o ! ! 4 HIAY 1 1 1 |
. ! l I
[ ‘_/ I I B N I
| | Il My, | | |
Bl Ak | i I ey m-wh,-.r
0 i i | | |
wn ! 4 - ] ] | !
| | | | | |
Center 699.1 MHz Span 1 MHz, o Step Center 707.5 MHz Span 1 MHz, o Step
[fRes BW 2 kHz #VEW 10 kHz Sweep 301.1 ms; Pt [fRes BW 2 kHz #VEW 10 kHz Sweep 301.1 ms; 100,000 Kt )
|aute Mar) |aute Mar)
Occupled Bandwidth Total Power 25.3 dBm Occupled Bandwidth Total Power 25.4 dBm
70.736 kHz FreqOfset 70.873 kHz FreqOffset
Transmit Freq Error -68.733 kHz % of OBW Power 99,00 % i Transmit Freq Error -68.668 kHz % of OBW Power 99,00 % s
% dB Bandwidth 41.15 kHz = dB -26.00 dB % dB Bandwidth 41.00 kHz x dB -26.00 dB
o Keyeg Specurn Anhoe - Gcrepuod P .
i o 3 305350 seg 11, 515
T Frequency
Center Freq 715800000 MHz B e L RO
W Caninc ) wr WAmen: 40 4B Ext Qain: .80 4B Radio Devics BTS
10 iy Ref 30.00 dBm
-ea T ] T I T
A T 1 1 11 T 1 T T Center Freg)
T T T H—T T T ' 718800000 MHz
ol I AN —
| | " | P, | |
4 | L [
L T T T [T
..... i 4 4 i i I 1
Center 715.8 MHz Span 1 MHz, o Step
[fRes BW 2 kHz #VEW 10 kHz Sweep 301.1 msj Pt
juso Man)
Occupled Bandwidth Total Power 24.9 dBm
70.004 kHz FreqOMset
Transmit Freq Error -66.850 kHz % of OBW Power 99,00 % s
% dB Bandwidth 41.07 kHz = dB -26.00 dB
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Product

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

Test Item

Occupied Bandwidth

Test Mode

Mode 4: LTE_NB-loT_Band 12

Date of Test

2019/05/15~2019/09/11

SR10-H

Test Site

NB-loT Band 12_3.75K_BPSK_1RB47

Frequency

Channel (MHz)

99% BW

Measure Level (kHz)

26dB BW
Measure Level (kHz)

Limit
(MHz)

23011 699.1

70.687

40.600 N/A

23095 707.5

71.824

40.820 N/A

23178 715.8

71.088

40.690 N/A

[P ———T T o Keyeg Specurn Anhoe - Gcrepuod P .
: 3 CITT T Y p— : 3 [ ST T p—
Center Freq 699,100000 MHz | =) ?m;":\nm"mm‘rﬁwﬂwm Radia Sed: None pancy Center Freq 707.500000 MHz = $m;n:;nunmn:;n£“ﬂwm Radio Std: None ancy
W Caninc ) wr WAmen: 40 4B Ext Qain: .80 4B Radio Devies: BTS W Caninc ) wr WAmen: 40 4B Ext Qain: .80 4B Radio Devics BTS
10 iy Ref 30.00 dBm 10 iy Ref 30.00 dBm
| | | | | | | | | |
00 + i -t ..QT + + i center Freg. X0 i + + i RS 4 i Center Freq
! 1 ! ' ! 0155.100000 MHz 10 ! : . ! :"'Jl ! ! T07 800000 MHz
| \ | | : | | | | 1 1 |
I P N 1 ! A - 1
N . L N — Y . S L N ,i
| W, | | | | | | T | | | |
| | M 1 | [ ‘ﬂ'ntr’
w0 a 1 | B bbidi (v S w0 1 1 T T —
A W Ui N R — A, mwn“mﬂ?, ! I A s & T
wn 4 1 ! | 1 IE————— e T ] { | ! 1] | |
] | | | | [ |
Center 699.1 MHz Span 1 MHz, o Step Center 707.5 MHz Span 1 MHz, o Step
[fRes BW 2 kHz #VEW 10 kHz Sweep 301.1 ms; Pt [fRes BW 2 kHz #VEW 10 kHz Sweep 301.1 ms; 100,000 Kt )
|aute Mar) |aute Mar)
Occupled Bandwidth Total Power 24.8 dBm Occupled Bandwidth Total Power 24.8 dBm
70.687 kHz FreqOfset 71.824 kHz FreqOffset
Transmit Freq Error 68.740 kHz % of OBW Power 99,00 % i Transmit Freq Error 68.320 kHz % of OBW Power 99,00 % s
% dB Bandwidth 40.60 kHz = dB -26.00 dB % dB Bandwidth 40.82 kHz x dB -26.00 dB
o Keyeg Specurn Anhoe - Gcrepuod P .
> i o 3 i T T pa—
Center Freq 115.800000 MHz =l Ot TR RedeSdiNoe i
W Caninc ) wr WAmen: 40 4B Ext Qain: .80 4B Radio Devics BTS
10 iy Ref 30.00 dBm
Log | | | |
A T T T -"T 1 T Center Freg)
! ! e ! ! T18.800000 MHz
I I i1ty 1 |
[ ! 71 [
I [ i I Yo i
R b T
wn f 4 1 i N i i | i
Center 715.8 MHz Span 1 MHz, o Step
[fRes BW 2 kHz #VEW 10 kHz Sweep 301.1 ms; Pt
|use Man)
Occupled Bandwidth Total Power 24.4 dBm
71.088 kHz FreqOMset
Transmit Freq Error 68.518 kHz % of OBW Power 99,00 % s
% dB Bandwidth 40.69 kHz = dB -26.00 dB
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Product

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

Test Item

Occupied Bandwidth

Test Mode

Mode 4: LTE_NB-loT_Band 12

Date of Test

2019/05/15~2019/09/11

Test Site SR10-H

NB-loT Band 12_15K_QPSK_1RB0

Frequency

Channel (MHz)

99% BW

Measure Level (kHz)

26dB BW
Measure Level (kHz)

Limit
(MHz)

23011 699.1

139.930

158.000 N/A

23095 707.5

135.840

142.800 N/A

23178 715.8

137.020

156.600 N/A

[P ———T T o Keyeg Specurn Anhoe - Gcrepuod P .
v 0344250 A By 13, 7013 v 038422 3 By 13, 7013
Center Freq 699.100000 MAz | T‘I $m':n:mm.lmw’:m“ﬂwm Radio $24: None Frequancy Center Freq 707.500000 MHz = 1 5:.1;":;,;%“;““”@ Radio S1: None Frequancy
W Gaindow  BARen: 40 B ExtOsin: 16068 Fadio Deviea: BTS W Gaciow © BAmee: 40 4B ExtOsin: 16068 Fadio Deviea: BTS
10 aBidie Ref 30.00 dBm gﬂﬂm Ref 30.00 dBm =
T T
o 1 1 Center Freq. BT T i Center Freq.
t 855100000 MHz t t TOT BOO000 MHz
| |
] K I T k] I
| Ay T ! | 1 ! |
W : | ¥ | | ML | |
} 1 i ! g PN | L | | | i | ?‘an..,,
| | I I : 11 [ I I I
iCenter 699.1 MHz Span 1 MHz| CF Step iCenter 707.5 MHz Span 1 MHz| CF Step
[FRes BW 2 kHz FVEW 10 kHz Sweep 301.1 ms} sameun] [FRes BW 2 kHz #VEW 10 kHz Sweep 301.1 ms} P porid
L Man| L Man|
Occupled Bandwidth Total Power 27.9 dBm Occupled Bandwidth Total Power 27.7 dBm
139.93 kHz FreqOfset 135.84 kHz Freqofiset
Transmit Freq Error -46.304 kHz % of OBW Power 99,00 % i Transmit Freq Error -47.276 kHz % of OBW Power 99,00 % s
% dB Bandwidth 158.0 kHz = dB -26.00 dB % dB Bandwidth 142.8 kHz = dB -26.00 dB
o Keyeg Specurn Anhoe - Gcrepuod P .
it v 3 S0:4T-50PM e L1, 2010
1 Frequancy
Conter Freq 715800000 MHz | Comcfros Tissosoog s |+ R 32 ove
W Gaciow © BARen: 4048 ExtOsin: 16068 Fadio Deviea: BTS
10 aBidie Ref 30.00 dBm
el | |
s T T Center Freg
t 1 15800000 MHz
[ |
| I |
_— W 1 =
T ,,,....-»—"“" | | .VW“MM
b= I | I S S
wn H t i i 1
{Center 715.8 MHz Span 1 MHz| CF Step
[FRes BW 2 kHz WVEW 10 kHz Sweep 301.1 ms) 100 000 kHz |
e Man)
Occupled Bandwidth Total Power 27.0 dBm
137.02 kHz FreqOMset
Transmit Freq Error AT ATT kHz % of OBW Power 99,00 % s
% dB Bandwidth 156.6 kHz = dB -26.00 dB
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Product

NB-IOT Module Supporting 2, 4,

5,12, 13, 66

Test Item

Occupied Bandwidth

Test Mode

Mode 4: LTE_NB-loT_Band 12

Date of Test

2019/05/15~2019/09/11

Test Site

SR10-H

NB-loT Band 12_15K_QPSK_1RB11

Channel

Frequency
(MHZz)

99% BW
Measure Level (kHz)

26dB BW
Measure Level (kHz)

Limit
(MHz)

23011

699.1

137.530

156.600

N/A

23095

707.5

135.790

140.900

N/A

23178

715.8

136.620

145.400

N/A

[P ———T T o Keyeg Specurn Anhoe - Gcrepuod P .
v S3ATT2 by 12, 2019 T 03-88-43 A By 13 7013
Canter Freq 699100000 MHz | Sy s souiosooqie |+ Rdie 3 one Fraquiney Contor Freq 707500000 MHz | Srsiios Ioseeogis " o 50 Norw Frequancy
W Gaciow © BARen: 4048 ExtOsin: 16068 Fadio Deviea: BTS W Gaciow © BAmee: 40 4B ExtOsin: 16068 Fadio Deviea: BTS
10 aBidie Ref 30.00 dBm
| o [ T
1 Center Freg T 1 Center Freg
i 685100000 MHz H i TOT 00000 MHz
| wAH |
m I il I
! ! Tl I
1 o 1 e a0 1 1 .
} ! @0 MTT‘ 1 /i
2 | | | o | |
- | b | o I - I
ICenter 699.1 MHz Span 1 MHz CF Step ICenter 707.5 MHz Span 1 MHz CF Step
[FRes BW 2 kHz FVEW 10 kHz Sweep 301.1 ms} sameun] [FRes BW 2 kHz #VEW 10 kHz Sweep 301.1 msj P porid
|fute Man) |fute Man)
Occupled Bandwidth Total Power 27.4 dBm Occupled Bandwidth Total Power 27.1 dBm
137.53 kHz FreqOfset 135.79 kHz FreqOffset
Transmit Freq Error 46.91T kHz % of OBW Power 99,00 % i Transmit Freq Error 47.550 kHz % of OBW Power 99,00 % s
% dB Bandwidth 156.6 kHz = dB -26.00 dB % dB Bandwidth 140.9 kHz = dB -26.00 dB
o Keyeg Specurn Anhoe - Gcrepuod P .
it v 3 08411 P e 11, 2099
1 4 Frequancy
Center Freq 715.800000 MHz L T Lo L L
W Gaciow © BARen: 4048 ExtOsin: 16068 Fadio Deviea: BTS
10 aBidie Ref 30.00 dBm
-oa T T
A 1T 1 Center Freq
T T 718800000 MHz
i |
v -
i 11 |
w00 S }
10 fmpetT } 1 !
| | |
..... i it i
ICenter 715.8 MHz Span 1 MHz CF Step
[FRes BW 2 kHz WVEW 10 kHz Sweep 301.1 ms) 100 000 kHz |
e Man)
Occupled Bandwidth Total Power 26.0 dBm
136.62 kHz FreqOMset
Transmit Freq Error 46.993 kHz % of OBW Power 99,00 % s
% dB Bandwidth 145.4 kHz = dB -26.00 dB
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Product

NB-IOT Module Supporting 2, 4,

5,12, 13, 66

Test Item

Occupied Bandwidth

Test Mode

Mode 4: LTE_NB-loT_Band 12

Date of Test

2019/09/24

Test Site

SR10-H

NB-loT Band 12_15K_QPSK_12RB0

Channel

Frequency
(MHZz)

99% BW
Measure Level (kHz)

Limit
(MHz)

26dB BW
Measure Level (kHz)

23011

699.1

188.440

278.200 N/A

23095

707.5

184.850

265.000 N/A

23178

715.8

186.320

276.500 N/A

[P ———T T o Keyeg Specurn Anhoe - Gcrepuod P .
- ; STAE YR tep 4, 3008 - ; 3195 e 24,2015
Canter Froq 699100000 MHz | Sy s souiosooqie ||+ Rdia 3 one Fraquiney Contor Freq 707500000 MHz | Srmiios Iseosis o 5 Horw Frequancy
O Caninc | owr WAmen: 40 4B Ex Qain: -3.80 4B Radio Devics BTS O Caninc | owr WAmen: 40 4B Ex Qain: -3.80 4B Radio Devics BTS
V0 B Ref 30.00 dBm gﬂﬂm Ref 30.00 dBm
[ | [ | T T
x0 1 1 t 1 t I Center Freq. I 1 1 1t I Center Freq.
A i I I I a0 T 1 e e i 707 500000 Mz
w-‘. | b — . ]I { e ekl '_EW‘ | ]I
" T T L T ]
s e = L i s e
| | o | | ! i I | !
..... | | 00 i i . |
ICenter 699.1 MHz Span 1 MHz| CF Step ICenter 707.5 MHz Span 1 MHz| CF Step
iRes BW 3 kHz FVEW 10 kHZ Sweep 136.1 msj 100,000 Kt ) [Res BW 3 kHz #VEW 10 kHz Sweep 136.1 msj 100,000 Kt )
futo Man futo Man
Occupled Bandwidth Total Power 26.0 dBm Occupled Bandwidth Total Power 26.1 dBm
188.44 kHz FreqOfset 184.85 kHz Freqofiset
Transmit Freq Error 038 Hz % of OBW Power  99.00 % i Transmit Freq Error 207 Hz % of OBW Power  99.00 % s
x dB Bandwidth 278.2 kHz xdB .26.00 dB x dB Bandwidth 265.0 kHz xdB .26.00 dB
o Keyeg Specurn Anhoe - Gcrepuod P .
: vt 3 (T TR T p—
Center Freq 715800000 MHz B Lo L e L TR nency
O Caninc | owr WAmen: 40 4B Ex Qain: -3.80 4B Radio Devics BTS
V0 B Ref 30.00 dBm
Log T | |
L : L 1 1 1 Center Freq
0 T T e Murrra T 715800000 MHz
o1 I o | -
; [ ) L | |
| 1 N "y |
| G .ﬁ-’\""ﬁ} | U\;'Ml | |
P ki [ A
| | |
..... i |
ICenter 715.8 MHz Span 1 MHz| CF Step
iRes BW 3 kHz FVEW 10 kHZ Sweep 136.1 msj 100,000 Kt )
e Man)|
Occupied Bandwidth Total Power 26.9 dBm
186.32 kHz FreqOMset
Transmit Freq Error 261 Hz % of OBW Power  99.00 % s
x dB Bandwidth 276.5 kHz xdB .26.00 dB

Page: 47 of 142
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Report No.: 1950052R-HPUSP51V00

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

Test Item Occupied Bandwidth

Test Mode Mode 5: LTE_NB-loT_Band 13

Date of Test 2019/05/15~2019/09/11 Test Site SR10-H

NB-loT Band 13_3.75K_BPSK_1RB0

Channel Frequency 99% BW 26dB BW Limit
(MHZz) Measure Level (kHz) | Measure Level (kHz) (MHz)

23182 777.2 70.026 41.120 N/A

23230 782.0 70.862 41.380 N/A

23278 786.8 68.946 38.100 N/A

o Keyeg Specurn Anhoe - Gcrepuod P T o Keyeg Specurn Anhoe - Gcrepuod P .
3 n AR IR Se 11, 299 3 a3 7wm meRy 13, 7017
Center Freq 777.200000 MHz [ ST TR s B ona Frequancy Center Freq 782.000000 MHz O TR e B Wore Frequency
W Gatncow | BATen: 43 dB ExOsin: 36068 Radio Deviea: BTS W Gatnclow | BARNS: 40 4B ExOain: 36068 Radio Deviea: BTS
10 iy Ref 30.00 dBm 10 iy Ref 30.00 dBm
Log T T T T -ea |
20 T . 1 Center Freq - T T 17 T I 1 Center Freq
T 1 it ' TT7.200000 MHz ' 1 T i t ! THZ2 000000 MH:
I 1 au | 1 N 1 1 1 |
_r 1 i -
| | | | I M | |
- a - - I I I [
' | I | I
Center 777.2 MHz o Step Center 782 MHz Span 1 MHz, o Step
[fRes BW 2 kHz #VEW 10 kHz Sweep 301.1 ms; Pt [fRes BW 2 kHz #VEW 10 kHz Sweep 301.1 ms; 100,000 Kt )
|aute Mar) |aute Mar)
Occupled Bandwidth Total Power 24.8 dBm Occupled Bandwidth Total Power 25.6 dBm
70.026 kHz FreqOfset 70.862 kHz FreqOffset
Transmit Freq Error -60.072 kHz % of OBW Power 99,00 % i Transmit Freq Error -68.830 kHz % of OBW Power 99,00 % s
% dB Bandwidth 41.12 kHz = dB -26.00 dB % dB Bandwidth 41.38 kHz x dB -26.00 dB
o Keyeg Specurn Anhoe - Gcrepuod P .
3 3 T5-30. 2P e L1, 515
RS O, w— Frequensy
..!T!&LEL&QEE-.S_D*!M{_T: B kioaring T INE Foow
W Caninc ) wr WAmen: 40 4B Ext Qain: .80 4B Radio Devics BTS
10 iy Ref 30.00 dBm
i T T T
| it | 1 T 1 CenterFreq
T T T -ihlL + t T ' THS BOO000 MHz
| | I
[ | |- R | [ |
| | n It M | | I
! S T 1
; "!lr#;‘;.‘.-‘} N,
I | | |
Center 786.8 MHz Span 1 MHz, o Step
[fRes BW 2 kHz #VEW 10 kHz Sweep 301.1 msj Pt
|use Man)
Occupled Bandwidth Total Power 24.7 dBm
68.946 kHz FreqOMset
Transmit Freq Error -60.413 kHz % of OBW Power 99,00 % s
% dB Bandwidth 38.10 kHz = dB -26.00 dB
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Product

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

Test Item

Occupied Bandwidth

Test Mode

Mode 5: LTE_NB-loT_Band 13

Date of Test

2019/05/15~2019/09/11

SR10-H

Test Site

NB-loT Band 13_3.75K_BPSK_1RB47

Frequency

Channel (MHz)

99% BW

Measure Level (kHz)

26dB BW
Measure Level (kHz)

Limit
(MHz)

23182 777.2

70.908

41.000 N/A

23230 782.0

71.523

40.760 N/A

23278 786.8

70.518

40.830 N/A

o Keyeg Specurn Anhoe - Gcrepuod P T o Keyeg Specurn Anhoe - Gcrepuod P .
] 3 947,107 smg 11, 515 ] 330750 amy 13, 1019
1 Freguency 1 1 Frequency
Center Freq /77.200000 MHz = -fm;";‘mmﬁ:"“;“_’mm R Sac: Wone Center Freq 782,000000 MHz = .gm;ﬂinﬁwﬂmm Hadio Sed: None
W Caninc ) wr WAmen: 40 4B Ext Qain: .80 4B Radio Devies: BTS W Caninc ) wr WAmen: 40 4B Ext Qain: .80 4B Radio Devics BTS
10 iy Ref 30.00 dBm 10 iy Ref 30.00 dBm
-ea T | I T -ea T T I T I |
i T t 1 Center Freq. i 1 i T 1 T 1 Center Freq.
t —t—t T t TT7. 200000 MHz, t : —t—1t 1 t ' THZ2 000000 MH:
1 1 I 11 'l 1 | I I | —A 1 1 |
- ! Vi | | [ [ [V N | |
' ' g, Bl Il 7 o
w0 S oL 1 | I — k.. .. 1 1 111 —F¥e
i | LT | il
..... 4 1 i | i I 1 wn i { 1 i i i | i
Center 777.2 MHz Span 1 MHz, o Step Center 782 MHz Span 1 MHz, o Step
[fRes BW 2 kHz #VEW 10 kHz Sweep 301.1 ms; Pt [fRes BW 2 kHz #VEW 10 kHz Sweep 301.1 ms; 100,000 Kt )
|aute Mar) |aute Mar)
Occupled Bandwidth Total Power 24.3 dBm Occupled Bandwidth Total Power 25.1 dBm
70.908 kHz FreqOfset 71.523 kHz FreqOffset
Transmit Freq Error 68.783 kHz % of OBW Power 99,00 % i Transmit Freq Error 68.547 kHz % of OBW Power 99,00 % s
% dB Bandwidth 41.00 kHz = dB -26.00 dB % dB Bandwidth 40.76 kHz x dB -26.00 dB
[E= ey —v—T =
3 3 93450 Seg 11, 515
T Frequency
..!!!.QLEL&QEE-.S_D*!M{_T: B kioaring: M NE Foow
W Caninc ) wr WAmen: 40 4B Ext Qain: .80 4B Radio Devics BTS
10 iy Ref 30.00 dBm
T | T T
oo I 1 i T -ﬁ‘l 1 I Center Freg
i | i : i THS BO000D MH:
_r A - 1
=T N ,i
] T T T gl
IR L L gy
1y ikl b i — L |
L L { | ! 1 |
| | | | |
Center 786.8 MHz Span 1 MHz, o Step
[fRes BW 2 kHz #VEW 10 kHz Sweep 301.1 ms; Pt
|use Man)
Occupled Bandwidth Total Power 24.2 dBm
70.518 kHz FreqOMset
Transmit Freq Error 68.693 kHz % of OBW Power 99,00 % s
% dB Bandwidth 40.83 kHz = dB -26.00 dB
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Report No.: 1950052R-HPUSP51V00

D DEKRA

Product

NB-IOT Module Supporting 2, 4,

5,12, 13, 66

Test Item

Occupied Bandwidth

Test Mode

Mode 5: LTE_NB-loT_Band 13

Date of Test

2019/05/15~2019/09/11

Test Site

SR10-H

NB-loT Band 13_15K_QPSK_1RB0

Channel

Frequency
(MHZz)

99% BW
Measure Level (kHz)

26dB BW
Measure Level (kHz)

Limit
(MHz)

23182

777.2

136.500

144.800

N/A

23230

782.0

133.710

143.900

N/A

23278

786.8

137.100

143.900

N/A

o Keyeg Specurn Anhoe - Gcrepuod P T o Keyeg Specurn Anhoe - Gcrepuod P .
v 3 982375 PM S 1, 2019 v S3-AK18 A By 13 7013
1 Fregquency 1 ; Frequancy
Center Freq /77.200000 MHz = -fm;";‘mmﬁ:"“;“_’mm Rackia Sac: Wone Center Freq 782,000000 MHz = .gm;ﬂinﬁwﬂmm Hadio See: None
W Gaindow  BARen: 40 B ExtOsin: 16068 Fadio Deviea: BTS W Gaincd o  BATe: 40 4B ExtOsin: 16068 Fadio Deviea: BTS
10 aBidie Ref 30.00 dBm 10 aBidie Ref 30.00 dBm
-ea T I T -ea T
1 T ‘I Center Freq T 1 Center Freq,
i t 1 TT7.200000 MHz t T82.000000 MHz
| | |
| [ | .
| I | I
},.‘. _',5 - -
Y S —_ suslbi H oy . .
Y = s I | A M""‘*w«m ]
T T I A |
| 1 1 I ] ! I 1 I
{Center 777.2 MHz Span 1 MHz| CF Step iCenter 782 MHz Span 1 MHz| CF Step
[FRes BW 2 kHz FVEW 10 kHz Sweep 301.1 ms} sameun] [FRes BW 2 kHz #VEW 10 kHz Sweep 301.1 msj P porid
tuse Man) tuse Man)
Occupled Bandwidth Total Power 26.8 dBm Occupled Bandwidth Total Power 28.6 dBm
136.50 kHz FreqOfset 133.71 kHz Freqofiset
Transmit Freq Error -A7.442 kHz % of OBW Power 99,00 % i Transmit Freq Error -AT.964 kHz % of OBW Power 99,00 % s
% dB Bandwidth 144.8 kHz = dB -26.00 dB % dB Bandwidth 143.9 kHz = dB -26.00 dB
[ —T T
T 3 TEALASEM e L1, 2010
1 o Frequancy
..!!!&LE'L‘.QEE-.S_D‘!M{_TJ ?m;“:mmw:ﬁwﬂwm Facha c: Mona
W Gaindow  BARen: 40 B ExtOsin: 16068 Fadio Deviea: BTS
Center Freq
THS.BOOO00 MHz
iCenter 786.8 MHz Span 1 MHz| CF Step
[FRes BW 2 kHz WVEW 10 kHz Sweep 301.1 ms) 100 000 kHz |
e Man)
Occupled Bandwidth Total Power 26.6 dBm
137.10 kHz FreqOMset
Transmit Freq Error -47.257 kHz % of OBW Power 99,00 % s
% dB Bandwidth 143.9 kHz = dB -26.00 dB
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Report No.: 1950052R-HPUSP51V00

D DEKRA

Product

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

Test Item

Occupied Bandwidth

Test Mode

Mode 5: LTE_NB-loT_Band 13

Date of Test

2019/05/15~2019/09/11

Test Site

SR10-H

NB-loT Band 13_15K_QPSK_1RB11

Frequency

Channel (MHz)

Measure Level (kHz)

99% BW

26dB BW

Measure Level (kHz)

Limit
(MHz)

23182 777.2

138.550

145.600

N/A

23230 782.0

135.680

154.900

N/A

135.310

142.200

N/A

23278

786.8

o Keyeg Specurn Anhoe - Gcrepuod P T o Keyeg Specurn Anhoe - Gcrepuod P .
3 n 2834105 Sep 11, 515 3 33570 iy 13, 7019
1 Freguency 1 1 Frequency
Center Freq /77.200000 MHz = -fm;";‘mmﬁ:"“;“_’mm Rk Sac: Wone Center Freq 782,000000 MHz = .gm;ﬂinﬁwﬂmm Hadio Sed: None
W Caninc ) wr WAmen: 40 4B Ext Qain: .80 4B Radio Devies: BTS W Caninc ) wr WAmen: 40 4B Ext Qain: .80 4B Radio Devics BTS
10 iy Ref 30.00 dBm 10 iy Ref 30.00 dBm
Log T -oa 1
an T Center Freg | 1 41| I Center Freg
t TTT 200000 MHz . IR THZ 000000 MHz
| |
M
i[ it ]".".r"o' ’!?'l*ﬁﬁ —
L { - 1 L N L {
| | Al | | .--‘:ﬁ;.{'“ | 11 T | |
| AT | o [ M
a0 AL u a0 M 1 1 11 H 1 ¥ o -
w0 ppweretf | I ! P - I I | 1 4 i | PPt
| ! ) ! 1 ! | n | | |
| I il | | 1 I
Center 777.2 MHz Span 1 MHz, o Step Center 782 MHz Span 1 MHz, o Step
[fRes BW 2 kHz #VEW 10 kHz Sweep 301.1 ms; Pt [fRes BW 2 kHz #VEW 10 kHz Sweep 301.1 ms; 100,000 Kt )
|aute Mar) |aute Mar)
Occupled Bandwidth Total Power 26.0 dBm Occupled Bandwidth Total Power 28.2 dBm
138.55 kHz FreqOfset 135.68 kHz FreqOffset
Transmit Freq Error 46,575 kHz % of OBW Power 99,00 % i Transmit Freq Error 47.723 kHz % of OBW Power 99,00 % s
% dB Bandwidth 145.6 kHz = dB -26.00 dB % dB Bandwidth 154.9 kHz x dB -26.00 dB
Wyt Spwctrum Amghier - Ocrapeed P8 =
3 n 25.19-TIFM tep 11, 018
T Frequency
...!!!;!LEL&QEE-.S_D*!M{__T: B kioarig: %0k Foow
W Caninc ) wr WAmen: 40 4B Ext Qain: .80 4B Radio Devics BTS
10 iy Ref 30.00 dBm
| | |
o { i I - a\‘i + I Center Freq
! T ! THS BO000D MH:
1 Y 0 |
HFI /AL !
A i, | |
3 1 YR 1 . 1
[ PV LLAM ] [
e LA i ul
e o | L ! ! allld
p .. M S i | i
) | | |
Center 786.8 MHz Span 1 MHz, o Step
[fRes BW 2 kHz #VEW 10 kHz Sweep 301.1 ms; Pt
juso Man)
Occupled Bandwidth Total Power 25.9 dBm
135.31 kHz FreqOMset
Transmit Freq Error 46.686 kHz % of OBW Power 99,00 % s
% dB Bandwidth 142.2 kHz = dB -26.00 dB
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Report No.: 1950052R-HPUSP51V00

D DEKRA

Product

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

Test Item

Occupied Bandwidth

Test Mode

Mode 5: LTE_NB-loT_Band 13

Date of Test

2019/09/24

Test Site

SR10-H

NB-loT Band 13_15K_QPSK_12RB0

Channel

Frequency
(MHZz)

99% BW
Measure Level (kHz)

26dB BW
Measure Level (kHz)

Limit
(MHz)

23182

777.2

192.810

275.800

N/A

23230

782.0

185.390

278.500

N/A

23278

786.8

191.070

264.800

N/A

o Keyeg Specurn Anhoe - Gcrepuod P T o Keyeg Specurn Anhoe - Gcrepuod P .
5 n ¥z aP tepth, 2110 5 n 32435 tep 39,2000
Center Freq 777.200000 MHz =) CRMPE TR R B Rooe Frequancy Center Freq 782.000000 MHz = CrmPE TR et B one Frequency
O Caninc | owr WAmen: 40 4B Ex Qain: -3.80 4B Radio Devics BTS O Caninc | owr WAmen: 40 4B Ex Qain: -3.80 4B Radio Devics BTS
10 iy Ref 30.00 dBm 10 iy Ref 30.00 dBm
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ICenter 777.2 MHz Span 1 MHz| CF Step ICenter 782 MHz Span 1 MHz| CF Step
iRes BW 3 kHz FVEW 10 kHZ Sweep 136.1 ms; 100,000 Kt ) [fRes BW 3 kHz #VEW 10 kHz Sweep 136.1 msj 100,000 Kt )
futo Man futo Man
Occupled Bandwidth Total Power 25.7 dBm Occupled Bandwidth Total Power 26.0 dBm
192.81 kHz FreqOfset 185.39 kHz Freqofiset
Transmit Freq Error -4.031 kHz % of OBW Power  99.00 % i Transmit Freq Error 90 Kz % of OBW Power  99.00 % s
x dB Bandwidth 275.8 kHz xdB -26.00 dB x dB Bandwidth 278.5 kHz xdB -26.00 dB
[E= ey —v—T =
. 5 n [T LT L p—
Conter Froq 7E6.800000 MHz | Comer s R moo0r i g |0 o one A
O Caninc | owr WAmen: 40 4B Ex Qain: -3.80 4B Radio Devics BTS
10 iy Ref 30.00 dBm
| 11 |
>0 1 i 1 1t I Center Freg
i’ ki Loy i THEBOCO00 MHz
5 uda [ :
) | |
M [P, | |
o | o™ | Y P |
hd | k| |
) I PP I | W{w,.r. .
anf I ] I |- i ! g
wo { ! i 1 i ! | i
ICenter 786.8 MHz Span 1 MHz| CF Step
iRes BW 3 kHz FVEW 10 kHZ Sweep 136.1 ms; 100,000 Kt )
juso Man)
Occupled Bandwidth Total Power 25.9 dBm
191.07 kHz FreqOMset
Transmit Freq Error =3.250 kHz % of OBW Power 99,00 % s
x dB Bandwidth 264.8 kHz xdB -26.00 dB
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D DEKRA

Report No.: 1950052R-HPUSP51V00

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

Test Item Occupied Bandwidth

Test Mode Mode 6: LTE_NB-loT_Band 66

Date of Test 2019/05/15~2019/09/17 Test Site SR10-H

NB-loT Band 66_3.75K_BPSK_1RB0

Channel Frequency 99% BW 26dB BW Limit
(MHZz) Measure Level (kHz) | Measure Level (kHz) (MHz)

131974 1710.2 76.376 42.140 N/A

132322 1745.0 71.239 41.320 N/A

132670 1779.8 75.457 41.500 N/A

B66_3.75K_CH131974_BPSK_1RBO B66_3.75K_CH132322_BPSK_1RB0

BT s v |
— " P———— et o 384503 mimn 13, 201
e 1 e Frequency | Carser Freq: 1743000000 GHz adia Ses: Nane Frequancy
enter Freq 1.710200000 GHz i $mr::.ﬂrm%:::m|wm Radio Ste: Nemw Center Freq 1.745000000 GHz - 'mm":m e R R el
W Gaind ow = #Amen: 40 48 [Ext Gain: 260 48 Radio Device: BTS O Caninc | owr WAmen: 40 4B Ext Qain: .80 4B Radio Devics BTS
10 dBkdiv Rel 30,00 dBm b0 i Ref 30.00 dBm
lLeon) r Leg | | |
a0 | | I Center Freg an 1 T T i Center Freq.
| ! ! i ! | 1710200000 GHz 1 1 T - T 1745000000 GHz,
| | '.l e { | /&Y 1 :
: i '\‘ i T i \‘- T
00 I Y ] I b T
e N o N e, S N ™ VO
ol o iy ST I "y | I ST osible R N il T
[ | oo I | | I ] | ]
0 L w0 RETTT T — T i 1 I
| I 1 Center 1.745 GH.
ol ! { | 1 1 ! 1 E z Span 1 MHz
i [ I CF Step l¥Res BW 2 kz WVEW 10 kHz Sweep 3011 ms) S Sty
[center 1.71 GHz Bpan 1 MHZ| a0, Man laute Mar)
f*Res BW 2 kHz #VEW 10 kHz Sweep 301.3 ms| o Total Power 24.9 dBm
Occupled Bandwidth Total Power 24.9 dBm Freqofset| 71.239 kHz FreqOfset
76.376 kHz Ll Transmit Freq Error -60.022 kHz % of OBW Power  99.00 % OHy
dB Bandwidth 41.32 kH; dB -26.00 dB
Transmit Freq Error 66,287 kHz  OBW Power 99.00 % * el =7
x dB Bandwidth 42.14 kHz xdB =26.00 dB

B66_3.75K_CH132670_BPSK_1RB0
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T T
1 \
! M,
i ! I . ™
o [ ",
N i, i |
oL - ALk
I P

ol 1 T 1 T CF Step
fcenter 1.78 GHz Span 1 MHz) (a0 Wan
[*Res BIW 2 kHz #VEW 10 kHz Sweep 3013 ms|

Occupled Bandwidth Total Power 24.4 dBm FreqOfset)

75.457 kHz o
Trarnsmit Freq Error -66.921 kHz OBW Power 99.00 %
x dB Bandwidth 41.50 kHz xdi -26.00 dB
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Report No.: 1950052R-HPUSP51V00

D DEKRA

Product

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

Test Item

Occupied Bandwidth

Test Mode

Mode 6: LTE_NB-loT_Band 66

Date of Test

2019/05/15~2019/09/17

Test Site

SR10-H

NB-loT Band 66_3.75K_BPSK_1RB47

Channel

Frequency
(MHZz)

99% BW
Measure Level

26dB BW

(kHz) | Measure Level (kHz)

Limit
(MHz)

131974

1710.2

75.020

41.350

N/A

132322

1745.0

72.512

40.850

N/A

132670

1779.8

76.275

41.420

N/A

B66_3.75K_CH131974_BPSK_1RB47

B66_3.75K_CH132322_BPSK_1

RB47

e —y s v |
= - e =3 1415w 1 01
enter Freq 1,710200000 GHz [ Bt UG e T M Feaqupney Center Freq 1.745000000 GHz T Comte Frog LIBODNE o St Wora Froquency
suar feg LAWGLERARA &Rz [Fran valHeid> =
W Gaind ow - lhllﬂlln a8 Eﬂlﬂlln: 350 4B Radio Device: BTS B Ganinc oW WAmen: 40 4B Ex Qain: -3.80 4B Radio Devics BTS
10 dBddiv Rel 30,00 dBm b0 i Ref 30.00 dBm
-9 ] gl [ ] I
200 | ! . Center Freq T T Center Freg
Wl | | il 1710200000 GHz I t 1745000000 GHz,
| | || o0 4 4 4 a -
1 )\l : 5 | (,-" [
20 T -\.‘\‘- 5 I y | | Mol
- ™) il M I i 7 ™
a0 : I e < jwr ! : ! E ety
T i | | | | | |
+ - ICenter 1.745 GHz Span 1 MHz|
L_ I CF Step, IoRes BW 2 kHz FVEW 10 kHz Sweep 301.1ms) S Sty
fcenter 1.71 GHz Bpan 1 MHz| 1,0, an lause Wan
b#Res BIN 2 kHz SVBW 10 kHz Sweep 3013 ms| o Total Power 24.5 dBm
Occupled Bandwidth Total Power 24.5 dBm Freqofset| 72.512 kHz FreqOfset
75.020 kHz Ll Transmit Freq Error 68.445 kHz % of OBW Power  99.00 % OHy
dB Bandwidih 40.85 kH; a8 -26.00 dB
Transmit Freq Error 67.239kHz  OBW Power 99.00 % * el =7
x dB Bandwidth 41.35kHz % dB -26.00 4B

B66_3.75K_CH132670_BPSK_1RB47

AL 3 T T 0721150 017, 07
m?ﬁ_ﬂf?ﬁﬂﬁnﬁm_ﬂﬁx___j Cantar Fraq: 1 T75800000 GHz Radio Ste: Meme
S— = Trig: Fres Run AvglHohd> 10000
WGaindme  #Aman: 40 4B ExtGain 36068 Fadie Devies: BTS
10 dBJdiv Rel 30.00 dBm
lLeon) T
a0 | ! 1 . . ;: Center Freq)
| | g I 1772800000 GHz,
| | 11}
1 | ri I
. ! ! J
o [ [ et X
i ' \‘%u
. | | I H,-'
el 1 | | 1 ! ! |
| | | CF Step)
fcenter 1.78 GHz Span 1 MHz) (a0 Wan
[*Res BIW 2 kHz #VEW 10 kHz Sweep 3013 ms|
Occupled Bandwidth Total Power 24.0 dBm FreqOfset)
76.275 kHz o
Trarnsmit Freq Error 66.529 kHz OBW Power 99.00 %
x dB Bandwidth 41.42 kHz xdi -26.00 dB
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Report No.: 1950052R-HPUSP51V00

D DEKRA

Product

NB-IOT Module Supporting 2, 4,

5,12, 13, 66

Test Item

Occupied Bandwidth

Test Mode

Mode 6: LTE_NB-loT_Band 66

Date of Test

2019/05/15~2019/09/17

Test Site SR10-H

NB-loT Band 66_15K_QPSK_1RBO

Channel

99% BW

Frequency
Measure Level (kHz)

(MHZz)

Limit
(MHz)

26dB BW
Measure Level (kHz)

131974

1710.2 135.260

130.800 N/A

132322

1745.0 136.790

144.700 N/A

132670

1779.8 139.750

N/A

144.000

B66_15K_CH131974_QPSK_1RBO

B66_15K_CH132322_QPSK_1RBO

o Keyoe Spwciourn Ao - Ovepuod P e |
- - = 250150 s 1. 7019
enter Freq 1,/ 10200000 GHz I ok Free L Ii':'x" T Frequency Center Freq 1.745000000 GHz | gm ;v-;;mmz::; it 0% MG Hone Frequency
suar feg LAWGLERARA &Rz :Fres vglMati> =
W Gaind ow - l'ﬂlll!:lﬂ a8 Enlﬂlln: 350 4B Radio Device: BTS O Caninc | owr WAmen: 40 4B Ex Qain: -3.80 4B Radio Devics BTS
10 dBddiv Rel 30,00 dBm b0 i Ref 30.00 dBm
Lo T Leg | | T
a | | ! 1 Center Freq. T T T Center Freq.
100 l I i fh| I 1.710200000 GHz| T T II ? T T 1.745000000 GHz|
] 1 iy ;| 1T [
o I RITTN YLl Tk |
AT 9 11 g
l”“:’l | Y!"r‘f\ |
w0 rT'| E— H m""‘\‘-\m
on | S N SR Nl C |, WO N S— | U T T sl T ! 1 e =
R L7 I . i
PR ICenter 1.745 GHz Span 1 MHz|
L_ I CF Step, IoRes BW 2 kHz FVEW 10 kHz Sweep 301.1ms) S Sty
[center 1.71 GHz Span 1 Mz las0 Man laute Man
eRes BW 2 KHz HVBW 10 kHz Sweep 301.3 ms| e Total Power 27.2 dBm
Occupled Bandwidth Total Power 23.9 dBm FreqOffset) 136.79 kHz Freq Offset
135.26 kHz LL Transmit Freq Error -47.318 kHz % of OBW Power  99.00 % s
dB Bandwidth 144.7 kH dB -26.00 dB
Transmit Freq Error ~ 47.283kHz  OBW Power 99.00 % * el =7
x dB Bandwidth 130.8 kHz xdB -26.00 dB

B66_15K_CH132670_QPSK_1RBO

AL 3 T T 07 27 a0 a7, 207
enter Freq 1./ /9800000 GHz .,_I Cantar Fragq 1773600000 GHz2 Radio Std Mame
suar feg LATSHORARA Rz —' Trig: Fras Riun AvglHohd> 10000
WGaindme  #Aman: 40 4B ExtGain 36068 Fadie Devies: BTS
10 dBJdiv Rel 30.00 dBm
=
;0 | ! Center Freq,
100} ! b Jn. 1.7TEB00000 GHz
T T
T
it 1A,
. TRl
" f
| | CF Step
fcenter 1.78 GHz Span 1 MHz) (a0 Wan
[*Res BIW 2 kHz #VEW 10 kHz Sweep 3013 ms|
Occupled Bandwidth Total Power 24.3 dBm FreqOfset)
OHa
138.75 kHz
Trarnsmit Freq Error =46.650 kHz OBW Power 99.00 %
x dB Bandwidth 144.0 kHz xdi -26.00 dB
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Report No.: 1950052R-HPUSP51V00

D DEKRA

Product

NB-IOT Module Supporting 2, 4

, 5,12, 13, 66

Test Item

Occupied Bandwidth

Test Mode

Mode 6: LTE_NB-loT_Band 66

Date of Test

2019/05/15~2019/09/17

Test Site

SR10-H

NB-loT Band 66_15K_QPSK_1RB11

Channel

Frequency

99% BW

(MHZz)

Measure Level (kHz)

26dB BW
Measure Level (kHz)

Limit
(MHz)

131974

1710.2

138.250

169.900

N/A

132322

1745.0

138.930

156.100

N/A

132670

1779.8

137.590

144.600

N/A

B66_15K_CH131974_QPSK_1RB11

B66_15K_CH132322_QPSK_1RB11

[ —r——r———

,'-g

- " LT~ vt 386348 mimn 13, 201
e 1 S Fregquency | Cortar Freg: 1745000000 OHz Radio Std: None Frequancy
enter Freq 1.710200000 GHz i $mr::.ﬂrm%:::m|wm Radie Ste: Hams Center Freq 1.745000000 GHz - 'mm":m ArgiHold> 100100
W Gaind ow = #Amen: 40 48 [Ext Gain: 260 48 Radio Device: BTS O Caninc | owr WAmen: 40 4B Ext Qain: .80 4B Radio Devics BTS
10 dBkdiv Rel 30,00 dBm b0 i Ref 30.00 dBm
jLog) Leg | T
00 | | 1l Center Freq T T = T Center Freq
| | Il .| 1710200000 GHz 1 t ra ' 1745000000 GHz,
. | Tt H- { T f
- AT B Y | A
o [ | .n‘-.-‘;'— i L ;1"‘. | ST Uinm |
o L i - ¢ !
” : A fi-,n[-. al. B PO LA N Ty _
- | - y I { ! ! !
« ! h S i | | |
wo 4 1 1 | {
[ | |
! iRisdal., center 1.745 GHz Span 1 MHz
I [ CF Step, IoRes BW 2 kHz FVEW 10 kHz Sweep 301.1ms) S Sty
icenter 1.71 GHz Span 1 MHZ||ae0 Man Jauso Mar)
[*Res BIW 2 kHz #VEW 10 kHz Sweep 3013 ms| o Total Power 26.6 dBm
Occupled Bandwidth Total Power 23.2 dBm FreqOffset) 138.93 kHz Freq Offset
138.25 kHz LL Transmit Freq Error 46,630 kHz % of OBW Power  99.00 % s
dB Bandwidth 156.1 kH, dB -26.00 dB
Transmit Freq Error 46.986kHz  OBW Power 99.00 % * el =7
x dB Bandwidth 169.9 kHz xdi -26.00 dB

B66_15K_CH132670_QPSK_1RB11

AL 3 T SR | r S e,
enter Freq 1.7/0800000 GHz | CeeuarFras 1775600000 GHz Fadio Ste: e
S— o7 Trig: Fres Ren AvglHeid=>1001100
Wiaindaw  #Aman: 40 48 ExtGain 36068 Fadie Devies: BTS
10 dBJdiv Rel 30.00 dBm
Lo
;0 | ! | . Center Freq,
4| | 1 ﬂ 177800000 GHz
T T T t
) : W
s : YT I
[ .I,”,!-F--,Ifri I-r'i'\,=
- il )
. i
| | |
| | | CF Step)
fcenter 1.78 GHz Span 1 MHz) (a0 Wan
[*Res BIW 2 kHz #VEW 10 kHz Sweep 3013 ms|
Occupled Bandwidth Total Power 24.0 dBm FreqOfset)
O
137.59 kHz
Trarnsmit Freq Error 47.063 kHz OBW Power 99.00 %
x dB Bandwidth 144.6 kHz xdi -26.00 dB
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Product
Test Item

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

Test Mode

Mode 6: LTE_NB-loT_Band 66

Date of Test

2019/09/24

Test Site

SR10-H

NB-loT Band 66_15K_QPSK_12RB0

Channel

Frequency
(MHZz)

99% BW

Measure Level (kHz)

26dB BW

Measure Level (kHz)

Limit
(MHz)

131974

1710.2

193.690

269.400

N/A

132322

1745.0

185.150

262.000

N/A

132670

1779.8

185.300

262.200

N/A

B66_15K_CH131974_QPSK_12RB0

B66_15K_CH132322_QPSK_12RB0

o Keyeg Specurn Anhoe - Gcrepuod P T o Keyeg Specurn Anhoe - Gcrepuod P .
TE 831461 PM S 4, 2009 TE 33181 3PM b 4, 2019
4 ; Frequaney 4 } : Frequancy
Center Freq 1.710200000 GHz = fm;";‘;"mm;;:mhmm Radio Sac: Wone Center Freq 1.745000000 GHz =] ?m':h:‘;mmw;;::x“_’mm Hadio Ses: None
W Gaindow  BARen: 40 B ExtOsin: 16068 Fadio Deviea: BTS W Gaciow — BAmee: 40 48 ExtOsin: 16068 Fadio Deviea: BTS
10 aBidie Ref 30.00 dBm 10 aBidie Ref 30.00 dBm
Log T Log T T T T
1 T I Center Freg i 1 1t 1 T T Center Freg
FTe e 1710200000 GHz :kw&uﬂ"‘rﬂ' T t t 1745000000 GHz
i bl M | B 1 | { 4 il | A 1 | |
o — 3 k 1
L] [P, | | L™ | 1AL Y |
“‘“W-"Y | ”&.Lm.ﬁh" | ¥ H“!‘FN‘” [ | M“‘ww |
" [ AT A ul [ | gy |
i I ! P, I N N | N | S N I ™
! ! - | | ! | | ! ! !
..... 4 4 | ] i 00 i i i
Center 1.71 GHz Span 1 MHz CF Step Center 1.745 GHz Span 1 MHz CF Step
[PRes BW 3 kHz HVBW 10 kHz Sweep 136.1 msj 100 000 iz [PRes BW 3 kHz FVBW 10 kHz Sweep 136.1 msj 100 000 iz
|fute Man) |fute Man)
Occupled Bandwidth Total Power 26.0 dBm Occupled Bandwidth Total Power 25.8 dBm
193.69 kHz FreqOfset 185.15 kHz Freqofiset
Transmit Freq Error -3.406 kHz % of OBW Power 99,00 % i Transmit Freq Error =582 Hz % of OBW Power 99,00 % s
% dB Bandwidth 269.4 kHz = dB -26.00 dB % dB Bandwidth 262.0 kHz = dB -26.00 dB

B66_15K_CH132670_QPSK_12RB0

o Keyeg Specurn Anhoe - Gcrepuod P .
it v STAL1IPM Swp 4, 2000
300001 e Freq: 1779800000 OHz Radia Sed: None Frequancy
Center Freq 1.779800000 GHz B Lo oL R o
W Gaindow  BARen: 40 B ExtOsin: 16068 Fadio Deviea: BTS
10 aBidie Ref 30.00 dBm
el T | T |
1 'i 1 T ‘I Center Freq
fir e T T T 1775800000 GHz,
T " |
[ LA g | |
i | Hathep,
" ﬁ‘-[f“" il 1 U { ¥ b
0 { ! |
..... i
jCenter 1.78 GHz Span 1 MHz| CF Step
7Res BW 3 kHz WVEW 10 kHz Sweep 136.1 ms; Pt
e Man)
Occupled Bandwidth Total Power 25.5 dBm
185.30 kHz FreqOMset
Transmit Freq Error 415 Hz % of OBW Power 99,00 % s
% dB Bandwidth 262.2 kHz = dB -26.00 dB
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5. Peak To Average Ratio

EUT Directional | CMW 500
Coupler

| IS—

5.1. Test Setup

Spectrum Analyzer

5.2. Test Procedure

1. Set resolution/measurement bandwidth = signal’s occupied bandwidth.
2. Set the number of counts to a value that stabilizes the measured CCDF curve.

3. Record the maximum PAPR level associated with a probability of 0.1 %.

5.3. Test Method

KDB 971168 D01 Power Meas License Digital Systems v03 sub-clause5.7.2
ANSI C63.26-2015 Sub-clause 5.2.3.4
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5.4. Test Result

Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66
Test Item Peak To Average Ratio
Test Mode Mode 1: LTE_NB-loT_Band 2
Date of Test 2019/05/15~2019/09/18 Test Site SR10-H
NB-I0OT Band 2_3.75K_BPSK_1RB0
Frequency Peak Average PAPR
(MHz) (dBm) (dBm) (dB)
1850.2 26.23 23.46 2.77
1880.0 25.37 23.31 2.06
1909.8 25.67 22.79 2.88
NB-IOT Band 2_3.75K_BPSK_1RB47
Frequency Peak Average PAPR
(MHz) (dBm) (dBm) (dB)
1850.2 26.08 23.02 3.06
1880.0 2473 22.9 1.83
1909.8 26.14 22.77 3.37
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Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66
Test Item Peak To Average Ratio
Test Mode Mode 1: LTE_NB-loT_Band 2
Date of Test 2019/05/15~2019/09/18 Test Site SR10-H
NB-IOT Band 2_15K_QPSK_1RB0O
Frequency Peak Average PAPR
(MHz) (dBm) (dBm) (dB)
1850.2 25.33 23.82 1.51
1880.0 25.51 23.43 2.08
1909.8 25.73 22.98 2.75
NB-IOT Band 2_15K_QPSK_1RB11
Frequency Peak Average PAPR
(MHz) (dBm) (dBm) (dB)
1850.2 25.41 23.03 2.38
1880.0 24.36 22.56 1.80
1909.8 26.77 22.03 4.74
NB-IOT Band 2_15K_QPSK_12RB0
Frequency Peak Average PAPR
(MHz) (dBm) (dBm) (dB)
1850.2 26.99 22.9 4.09
1880.0 26.49 22.63 3.86
1909.8 26.82 23.59 3.23
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Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66
Test Item Peak To Average Ratio
Test Mode Mode 2: LTE_NB-loT_Band 4
Date of Test 2019/05/15~2019/09/18 Test Site SR10-H
NB-I0OT Band 4_3.75K_BPSK_1RB0
Frequency Peak Average PAPR
(MHz) (dBm) (dBm) (dB)
1710.2 26.53 22.79 3.74
1732.5 25.65 23.39 2.26
1754.8 25.57 22.54 3.03
NB-IOT Band 4_3.75K_BPSK_1RB47
Frequency Peak Average PAPR
(MHz) (dBm) (dBm) (dB)
1710.2 25.67 22.03 3.64
1732.5 25.09 22.94 215
1754.8 26.93 23.85 3.08
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Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66
Test Item Peak To Average Ratio
Test Mode Mode 2: LTE_NB-loT_Band 4
Date of Test 2019/05/15~2019/09/18 Test Site SR10-H
NB-IOT Band 4_15K_QPSK_1RB0
Frequency Peak Average PAPR
(MHz) (dBm) (dBm) (dB)
1710.2 26.54 23.55 2.99
1732.5 25.24 23.41 1.83
1754.8 26.47 21.99 4.48
NB-IOT Band 4_15K_QPSK_1RB11
Frequency Peak Average PAPR
(MHz) (dBm) (dBm) (dB)
1710.2 26.81 23.16 3.65
1732.5 24 .42 22.62 1.80
1754.8 25.18 23.71 1.47
NB-IOT Band 4_15K_QPSK_12RB0
Frequency Peak Average PAPR
(MHz) (dBm) (dBm) (dB)
1710.2 26.2 23.99 2.21
1732.5 26.80 22.55 4.25
1754.8 26.23 23.71 2.52
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Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66
Test Item Peak To Average Ratio
Test Mode Mode 3: LTE_NB-loT_Band 5
Date of Test 2019/05/15~2019/09/18 Test Site SR10-H
NB-I0OT Band 5_3.75K_BPSK_1RB0
Frequency Peak Average PAPR
(MHz) (dBm) (dBm) (dB)
824.2 25.63 23.07 2.56
836.5 25.29 23.29 2.00
848.8 26.21 23.83 2.38
NB-IOT Band 5_3.75K_BPSK_1RB47
Frequency Peak Average PAPR
(MHz) (dBm) (dBm) (dB)
824.2 26.07 23.09 2.98
836.5 24.70 22.82 1.88
848.8 26.86 22.79 4.07
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Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66
Test Item Peak To Average Ratio
Test Mode Mode 3: LTE_NB-loT_Band 5
Date of Test 2019/05/15~2019/09/18 Test Site SR10-H
NB-IOT Band 5_15K_QPSK_1RB0
Frequency Peak Average PAPR
(MHz) (dBm) (dBm) (dB)
824.2 26.82 22.42 4.4
836.5 25.14 23.3 1.84
848.8 26.49 23.62 2.87
NB-IOT Band 5_15K_QPSK_1RB11
Frequency Peak Average PAPR
(MHz) (dBm) (dBm) (dB)
824.2 26.97 22.33 4.64
836.5 24.89 22.43 2.46
848.8 25.37 22.16 3.21
NB-I0OT Band 5_15K_QPSK_12RB0
Frequency Peak Average PAPR
(MHz) (dBm) (dBm) (dB)
824.2 26.28 23.83 2.45
836.5 26.56 22.5 4.06
848.8 26.94 22.29 4.65
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Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66
Test Item Peak To Average Ratio
Test Mode Mode 4: LTE_NB-loT_Band 12
Date of Test 2019/05/15~2019/09/18 Test Site SR10-H
NB-IOT Band 12_3.75K_BPSK_1RBO
Frequency Peak Average PAPR
(MHz) (dBm) (dBm) (dB)
699.1 25.72 23.28 2.44
707.5 25.04 23.22 1.82
715.8 25.86 23.21 2.65
NB-IOT Band 12_3.75K_BPSK_1RB47
Frequency Peak Average PAPR
(MHz) (dBm) (dBm) (dB)
699.1 2517 22.81 2.36
707.5 24.55 22.64 1.91
715.8 25.85 22.72 3.13
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Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66
Test Item Peak To Average Ratio
Test Mode Mode 4: LTE_NB-loT_Band 12
Date of Test 2019/05/15~2019/09/18 Test Site SR10-H
NB-IOT Band 12_15K_QPSK_1RBO0
Frequency Peak Average PAPR
(MHz) (dBm) (dBm) (dB)
699.1 25.51 23.35 2.16
707.5 25.08 23.23 1.85
715.8 26.45 22.69 3.76
NB-IOT Band 12_15K_QPSK_1RB11
Frequency Peak Average PAPR
(MHz) (dBm) (dBm) (dB)
699.1 24.38 22.29 2.09
707.5 24.37 22.28 2.09
715.8 26.74 22.05 4.69
NB-IOT Band 12_15K_QPSK_12RB0
Frequency Peak Average PAPR
(MHz) (dBm) (dBm) (dB)
699.1 26.56 22.49 4.07
707.5 26.66 22.39 4.27
715.8 26.07 22.83 3.24
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Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66
Test Item Peak To Average Ratio
Test Mode Mode 5: LTE_NB-loT_Band 13
Date of Test 2019/05/15~2019/09/18 Test Site SR10-H
NB-IOT Band 13_3.75K_BPSK_1RBO
Frequency Peak Average PAPR
(MHz) (dBm) (dBm) (dB)
777.2 25.87 23.4 2.47
782 25.98 23.48 2.50
786.8 26.91 23.77 3.14
NB-IOT Band 13_3.75K_BPSK_1RB47
Frequency Peak Average PAPR
(MHz) (dBm) (dBm) (dB)
777.2 25.94 23.87 2.07
782 24.97 22.93 2.04
786.8 25.02 22.41 2.61
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Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66
Test Item Peak To Average Ratio
Test Mode Mode 5: LTE_NB-loT_Band 13
Date of Test 2019/05/15~2019/09/18 Test Site SR10-H
NB-IOT Band 13_15K_QPSK_1RBO0
Frequency Peak Average PAPR
(MHz) (dBm) (dBm) (dB)
777.2 26.8 23.41 3.39
782 25.61 23.49 212
786.8 26.4 23.05 3.35
NB-IOT Band 13_15K_QPSK_1RB11
Frequency Peak Average PAPR
(MHz) (dBm) (dBm) (dB)
777.2 26.2 22.98 3.22
782 24.66 22.55 2.1
786.8 26.79 22.96 3.83
NB-IOT Band 13_15K_QPSK_12RB0
Frequency Peak Average PAPR
(MHz) (dBm) (dBm) (dB)
777.2 25.31 23.21 21
782 27.11 22.86 4.25
786.8 26.95 23.84 3.1
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Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66
Test Item Peak To Average Ratio
Test Mode Mode 6: LTE_NB-loT_Band 66
Date of Test 2019/05/15~2019/09/18 Test Site SR10-H
NB-IOT Band 66_3.75K_BPSK_1RBO
Frequency Peak Average PAPR
(MHz) (dBm) (dBm) (dB)
1710.2 26.05 22.28 3.77
1745 24.88 22.95 1.93
1779.8 25.02 23.87 1.15
NB-IOT Band 66_3.75K_BPSK_1RB47
Frequency Peak Average PAPR
(MHz) (dBm) (dBm) (dB)
1710.2 25.76 23.7 2.06
1745 24.78 22.55 2.23
1779.8 26.53 23.52 3.01
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Product NB-IOT Module Supporting 2, 4, 5, 12, 13, 66
Test Item Peak To Average Ratio
Test Mode Mode 6: LTE_NB-loT_Band 66
Date of Test 2019/05/15~2019/09/18 Test Site SR10-H
NB-IOT Band 66_15K_QPSK_1RB0
Frequency Peak Average PAPR
(MHz) (dBm) (dBm) (dB)
1710.2 25.67 23.84 1.83
1745 2517 22.96 2.21
1779.8 25.18 22.26 2.92
NB-1IOT Band 66_15K_QPSK_1RB11
Frequency Peak Average PAPR
(MHz) (dBm) (dBm) (dB)
1710.2 25.46 22.57 2.89
1745 24.61 22.14 2.47
1779.8 26.36 22.24 412
NB-IOT Band 66_15K_QPSK_12RB0
Frequency Peak Average PAPR
(MHz) (dBm) (dBm) (dB)
1710.2 25.93 23.96 1.97
1745 26.53 2211 4.42
1779.8 25.16 22.86 2.3
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6. Spurious Emissions

6.1. Test Setup

Conducted Spurious Measurement: below 1GHz

EUT Directional | CMW 500
Coupler
| S—
Spectrum Analyzer
Radiated Spurious Measurement: below 1GHz
(Antenna Tower)
Antennna

EUT

(Turntable]

Test Receiver|=- ] [controlief——

= $—
Sm &

L ]

Radiated Spurious Measurement: above 1GHz

EUT

[Turntabla)

]
P
" s M

b Ground Plane
Spectrum Analyzer

Jm

Imibogm (Antenna Tower)

l antena

ol
——__ e

Pre-Amplifier

| | |l:n-nnlmlh;]r—
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6.2. Test Procedure

6.3.

Conducted Spurious Measurement:

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

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

EUT Communicate with CMW500, then select a channel for testing.

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

The resolution bandwidth of the spectrum analyzer was set at 1 MHz, sufficient scans
were taken to show the out of band Emission if any up to 10" harmonic.

Radiated Spurious Measurement:

The EUT was placed on a rotatable wooden table with 1.5 meter above ground.

The EUT was set 3 meters from the receiving antenna, which was mounted on the
antenna tower.

The table was rotated 360 degrees to determine the position of the highest spurious
emission.

The height of the receiving antenna is varied between one meter and four meters to
search the maximum spurious emission for both horizontal and vertical polarizations.
Make the measurement with the spectrum analyzer's RBW = 1MHz, VBW = 1MHz,
Sweep 500ms, Taking the record of maximum spurious emission.

A horn antenna was substituted in place of the EUT and was driven by a signal generator.
Tune the output power of signal generator to the same emission level with EUT maximum
spurious emission.

Taking the record of output power at antenna port.

Repeat step 7 to step 8 for another polarization.

EIRP = SG - Cable loss + Antenna Gain

Test Method

Conducted Spurious Measurement:
KDB 971168 D01 Power Meas License Digital Systems v03 sub-clause6.1
ANSI C63.26-2015 Sub-clause 5.7

Radiated Spurious Measurement:
KDB 971168 D01 Power Meas License Digital Systems v03 sub-clause5.8
ANSI C63.26-2015 Sub-clause 5.5.3.2
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6.4. Test Result

Product

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

Test ltem

Spurious Emissions (Conducted)

Test Mode

Mode 1: LTE_NB-loT_Band 2

Date of Test

2019/05/15~2019/09/16

| Test Site SR10-H

B2_3.75K_CH18602_BPSK_1RBO_under 1G

Spectrum 3 ()

Ref Level 30,00 c8m  Offset 3.60 63 @ RBW 100 kHz

&

B2_3.75K_CH18601_BPSK_1RBO0_above 1G

Spectrum 4 (X)

&

Ref Level 30,00 cBm  Offset 260 68w RBW 1 MHz

Date: 16 5EF 2015 73245

Att 40di SWT 10,1 ms & VBW 300 kHz  Mode Sweep Att 40 di SWT 76 ms & VAW 3 MHz  Mode Sweep
@15k 1 @15k 1
sf1] -42.37 dBm| P o2{1] -46.74 dBj|
BT.1020 MHz| 17.72140 GHz|
20 20 M) 22.89 dim)|
1L.B5020 GH7|
10 o o
o od
-10 -10
-20 -20 i
i i L‘.;d Ny nﬂ%
30 &m 30 dom W‘W
i ' . s
w&gwwm %
&0 dBm &0 dBm
Start 30.0 MHz 10001 pts St 1.0 GHz Start 1.0 GHz 10001 pts
BT 10001 pts Star 3 10001 pts
J Measuring... .eé

Stop 20.0 GHz

Date 16 SEP 2016 233146

B2_3.75K_CH18900 BPSK_1RBO0_under 1G
Spectrum = l'@

Ref Level 30,00 ¢8m  Offset 360 62 & RBW 100 kHz
40 di  SWT  10.1 ms & VBW 300 kHz  Mode Sweep

B2_3.75K_CH18900_BPSK_1RB0_above 1G
== =]

Ref Level 30,00 cBm  Offset 260 68 @ RBW 1 MHz

att 40dB BWT  T6ms & VBW IMHz  Mode Sweep
@150 @15
saf1] 42,41 dBm| sz[1]
HLL5960 MHz 7
20 20 M)
10 o 10
o 0 o
-10 -10
20 20
-30 dBm -30 o A
M:‘ -n. PURAAANY W
LT -
" 4 ki st
b M =
60 dBm 60 dBm
Start 30.0 MHz 10001 pts Ftop 1.0 GHz Start 1.0 GHz 10001 pts Stop 20.0 GHz
S0 10001 pis e el 10001 pis e

B2_3.75K_CH19198_BPSK_1RBO0_under 1G

®

Spectrum 3
RofLevel 30.00 cBm  Offset 3.60 ¢ & RBW 100 kH:
40 di  SWT  10.1 ms & VBW 300 kHz  Mode Sweep

&

B2_3.75K_CH19198_BPSK_1RBO0_above 1G

Spectrum 4 (X)

&

Ref Level 30,00 cBm  Offset 260 68w RBW 1 MHz
40 dié  SWT

Date: 16 5EF 2015 223504

ALt 76 ms @ YBW 3MHz  Mode Sweep
@ 190k M @ 10k My
sl ~42.94 dBm| sz 22,28 dim|
TO6. 3690 MHZ| 15.82 iHz]
20 20 M)
190910 GHz|
10 &8 10 4
a a
-10 -10
20 20 i
an el Lot .
PRONERRY il it
-30 dBm -30 dbm MM
-+ -0
60 dBim 60 dBim
Star 30.0 MHz 10001 pis Slop 1.0 GHz Star 1.0 GHz 10001 pis
B S —_ — S
J Measuring... ‘é

Stop 20.0 GHz

Date 16 SEP 2016 233326

Page:

73 of 142




Report No.: 1950052R-HPUSP51V00 > DE KRA

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

Test Item Spurious Emissions (Conducted)

Test Mode Mode 1: LTE_NB-loT_Band 2

Date of Test 2019/05/15~2019/09/16 \ Test Site SR10-H

B2_15K_CH18602_QPSK_1RBO_under 1G B2_15K_CH18602_QPSK_1RB0_above 1G

Spectrum 3 () = Spectrum 4 (X) |

Ref Level 30,00 c8m  Offset 3.60 63 @ RBW 100 kHz

Ref Level 30,00 cBm  Offset 260 68w RBW 1 MHz

Mt 4008 SWT_ 10.1ms & VBW 300 kHZ _ Madu Sweep At s0d8  SWT__ 76ms @ VBW 3 Mz Mode Sweep
@15k 1 @ 190k M
suaf1] —42.80 dBm| oz{1]
G03.2520 MHz|

20 20 M)

1068 10

a a

10 10

2 20

PPV T VN A,
-30 dBm 30 gam et
i M) -u)
" n 4 ) 1 n L 1

(oot omsusmmistani s iimaniiaritdioshae desh e P

Y ’ 50

60 dBim 60 dBim

Start 30.0 Mz 10001 pis Stop 1.0 GHz Start 1.0 GHz 10001 pis Stap 20,0 GHz
—_ —— — ——
L )i | Heasuning.. 4 L )i | Measunng.. )
Date: 16 SEP 2016 232544 Oate: 16 S5EP 2016 2324 40

B2_15K_CH18900_QPSK_1RBO0_under 1G
Spectrum 2 (%) l'@

Ref Level 30,00 ¢8m  Offset 360 62 & RBW 100 kHz

B2_15K_CH18900_QPSK_1RB0_above 1G
Spectrum 3 [X) l'@

Ref Level 30,00 cBm  Offset 260 68 @ RBW 1 MHz

Att 40di SWT 10,1 ms & VBW 300 kHz  Mode Sweep Att 40 di  SWT 76 m5 & VBW 3 MHz  Mode Sweep
@15k 1 @ 10k
sa1] -42.59 dBm| [ sz(1] 2743 dBm|
G59.9920 MHz| 16.3- GHz|
20 20 M) 23, dBm|
1.BE0GD GH7|
10 o o
o o
10 10
20 -20
30 d8m 30 o T Y 4...-.‘.‘JII W
L i i AR AALAPY T VY iy
% P 0 ey Y e 1
bt st 5 i &
&0 dBm &0 dBm

Start 30.0 MHz 10001 ms St¥ 1.0 GHz Start 1.0 H'zv 10001 ms &ni 20.0 GHz

B2_15K_CH19198_QPSK_1RBO_under 1G B2_15K_CH19198_QPSK_1RB0_above 1G
[=)

Spectrum 3 ()
Ref Lovel 30.00 c8m  Offset 3.60 G5 @ RBW 100 kHz
Att 40 di  SWT  10.1 ms & VBW 300 kHz  Mode Sweep

Spectrum 4 (X) |
Ref Lovel 30.00 g8m  Offset 3.80 08 @ RBW 1 MHz
At 40di  BWT 76 ms e VBW 3MHz  Mode Sweep

suaf1] —42.82 dBm| na{1] ?
TO1. 4524 MHz| M 13.94

20 20 ¢f M) 2

Lo
10 10 4
o o
10 10
20 20

Lk b W

-30 dBm 30 dbm W s M

. - . M,
s o
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&0 dBm &0 dBm
Start 30.0 MHz 10001 pts Stop 1.0 GHz Start 1.0 GHz 10001 pts Stop 20.0 GHz
CIERLIT T0001 prs CIEXI T0001 prs
L J1 J Measuring... ‘é L JL J Measuring... ‘é
Date: 16 5EP 2015 230258 Date: 16 SEP J016 23.02 45
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Product

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

Test Item

Spurious Emissions (Conducted)

Test Mode

Mode 2: LTE_NB-loT_Band 4

Date of Test

2019/05/15~2019/09/17

SR10-H

\ Test Site

B4_3.75K_CH19952_BPSK_1RBO0_under 1G

Spectrum 3
RofLevel 30.00 cBm  Offset 3.60 ¢ & RBW 100 kH:
40 di  SWT  10.1 ms & VBW 300 kHz  Mode Sweep

®

&

Ref Level 30,00 cBm  Offset 260 68w RBW 1 MHz

B4_3.75K_CH19952_BPSK_1RB0_above 1G

Spectrum 4 (X)

&

40 dE  SWT 76 ms @ VBW 3MHz  Mode Sweop

At
@15k 1 @ 19k My
suaf1] —42.04 dBm| oz{1]
TOD.5625 M| 3
20 20 M)
10 g8 0
a odi
-10
20 -2
30.68m o P _MMMW
I i st
50 50
60 dBim 60 dBim
Htart 30.0 Mz 10001 pis Htop 1.0 Gz Ftart 1.0 GHz 10001 pis Hlop 20.0 Gz
| Sesrean g i I0008 pis LoEryss I0008 pis
J Measuring... .«sé JL J Measuring... .«sé
Date: 16 SEP 2016 235547 Oate: 16 5EP 2016 235537

B4_3.75K_CH20175_BPSK_1RBO_under 1G

Spectrum 2 (%)

&

Ref Level 30,00 ¢8m  Offset 360 62 & RBW 100 kHz
40 di  SWT  10.1 ms & VBW 300 kHz  Mode Sweep

Ref Level 30,00 cBm  Offset 260 68 @ RBW 1 MHz

B4_3.75K_CH20175_BPSK_1RBO_above 1G

=)

At 40 0B BWT  TEms @ VBW 3MHZ  Mode Swesp
@10k @10k 1
sf1] 47144 dibm| 2 sez1]
SB.0690 MHz| 5
20 20 mif1]
10 o 10
o o
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-20 -2
Y
-30 dBm 30 gam A
T ™ S " e n" A.-I_'“ w
e o o v
40 ¢
i
" . W ey "
e = s =0
60 dBm 60 dBm
Start 30.0 MHz 10001 pts Stop 1.0 GHz Start 1.0 GHz 10001 pts Stop 20.0 GHz
L0310 1000 L —— Lo —

B4_3.75K_CH20398_BPSK_1RB0_under 1G

Spectrum 3

®

o
v
Ref Level 30,00 c8m  Offset 3.60 63 @ RBW 100 kHz
40 di  SWT  10.1 ms & VBW 300 kHz  Mode Sweep

B4_3.75K_CH20398_BPSK_1RB0_above 1G

Ref Level 30,00 cBm  Offset 260 68w RBW 1 MHz

Spectrum 4 (X)

&

Date: 17 SEF 2015 0011138

At 40d8 SWT __ 76ms @ YBW 3 MHz _ Mode Sweep
@10k @10k
CITRY] ~42.60 dim| 07(1] ~48,08 du|
764 5560 MHz| T 1615410
20 20 mif1] 24.21
1.75520 GHz,
10 a8 10 G
o o
-10 -10 i@
20 -20 {8
| s O R st ke il
-30 dBm aors.r M""“ N ity
40 0
o ™ ™ e L
b b / i Fhetiopes
w =0
60 dBm 60 dBm
Start 30.0 MHz 10001 pts Ftop 1.0 GHz Start 1.0 GHz 10001 pts
[ Star 500 e 10001 15 e 6001 pis
| Measunng.. 4

Date 17 SEP 2016 0011033

Stop 20.0 GHz
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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 2: LTE_NB-loT_Band 4

Date of Test

2019/05/15~2019/09/17

| Test Site SR10-H

B4_15K_CH19952_QPSK_1RBO_under 1G

Spectrum 3
RofLevel 30.00 cBm  Offset 3.60 ¢ & RBW 100 kH:

®

&

B4_15K_CH19952_QPSK_1RB0_above 1G

Spectrum 4 (X)

Ref Level 30,00 cBm  Offset 260 68w RBW 1 MHz

Date: 17 SEF 2015 002242

Att 40 di  SWT  10.1 ms & VBW 300 kHz  Mode Sweep Att 40 dié  SWT 76 ms & YBW 3 MHz  Mode Sweep
f@re f@re
sl ~42 .58 dim| n21] ~43.53 dB|
L2354 MHz] 1 14.12
20 20 1] 20
1.70960 GHz|
10 o 10
o o
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-20 -2
-30 dBm 30pEm M WY
i "
O v—— ——
m 50
-60 dBm -60 dBm
Start 30.0 MHz 10001 pts Stop 1.0 GHz Start 1.0 GHz 10001 pts
—— — — ——
T Measuring.. 4

Stop 20.0 GHz

Date 17 SEP 2016 002504

B4_15K_CH20175_QPSK_1RBO0_under 1G

Spectrum 2 (%)

l’%]

B4_15K_CH20175_QPSK_1RBO0_above 1G

Spectrum 3

Ref Level 30,00 cBm  Offset 260 68 @ RBW 1 MHz

att 40di SWT 101 ms @ VBW 300 kHz  Mode Sweep att 40 0B BWT  TEms @ VBW 3MHZ  Mode Swesp
@15k 1 @ 19k M
saf1] 43,52 dBm| sz[1]
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20 20 M)
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60 dBim 60 dBim
Start 30,0 Mz 10001 pis Stop 1.0 GHz Start 1.0 GHz 10001 pis Stop 20.0 GHz
S0 10001 pis | 10001 pis e

B4 15K_CH20398_QPSK_1RBO_under 1G

®

Spectrum 3
RofLevel 30.00 cBm  Offset 3.60 ¢ & RBW 100 kH:

&

B4_15K_CH20398_QPSK_1RB0_above 1G

Spectrum 4 (X)

Ref Level 30,00 cBm  Offset 260 68w RBW 1 MHz

Date: 17 SEF 2015 002328

At 40di SWT 101 ms @ VBW 300 kHz  Mode Sweep At 40dB  SWT 76 ms @ VBW 3MHZ _ Mode Swesp
@15k 1 @ 190k M
suaf1] —43 80 dBm| oz{1]
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20 208 M1
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e e
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Stop 20.0 GHz

Date 17 SEP 2016 004713
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Product

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

Test Item

Spurious Emissions (Conducted)

Test Mode

Mode 3: LTE_NB-loT_Band 5

Date of Test

2019/05/16~2019/09/17

SR10-H

\ Test Site

B5_3.75K_CH20402_BPSK_1RBO0_under 1G

Spectrum 3
RofLevel 30.00 cBm  Offset 3.60 ¢ & RBW 100 kH:
40 di  SWT  10.1 ms & VBW 300 kHz  Mode Sweep

®

&

B5_3.75K_CH20402_BPSK_1RB0_above 1G
&

Spectrum 4 (X)

Ref Level 30,00 cBm  Offset 260 68w RBW 1 MHz
40 dE  SWT 76 ms @ VBW 3MHz  Mode Sweop

@150 @150
n21] .14 dB| sl 23,24 dBm)|
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Start 30.0 MHz 10001 pts Ftop 1.0 GHz Start 1.0 GHz 10001 pts Stop 20.0 GHz
10001 ps CIEXI 10001 ps
| Measuning.. 4 | Measuring... ]
Date: 17 SEF 3016 01/17.03 Cate 17 SEF 2015 011738

B5_3.75K_CH20525_BPSK_1RBO0_under 1G
=

LI

B5 3.75K_CH20525 BPSK_1RBO0_above 1G
© =)

of Lovel 3000 ¢8m  Offset 360 68 & RBW 1 MHz

At 40 di  SWT  10.1 ms & VBW 300 kHz  Mode Sweep At 40 dié  SWT 76 ms & YBW 3 MHz  Mode Sweep
@150 @150
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S0 10001 pis e el 10001 pis e
Date: 16 MAY 2015 0055 40 Cate 16 MAY 2019 01.08 51

B5_3.75K_CH20648_BPSK_1RB0_under 1G

Spectrum 3
RofLevel 30.00 cBm  Offset 3.60 ¢ & RBW 100 kH:
40 di  SWT  10.1 ms & VBW 300 kHz  Mode Sweep

®

&

Ref Level 30,00 cBm  Offset 260 68w RBW 1 MHz

B5_3.75K_CH20648_BPSK_1RB0_above 1G

Spectrum 4 (X)

&

att 40di SWT _ 76ms @ VBW 3MHz _ Madoe Swesp
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Heasuring... ] | Measuring... ]
Date: 17 SEP 2016 045608 Cate 17 SEF 2016 011821
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Test Item Spurious Emissions (Conducted)

Test Mode Mode 3: LTE_NB-loT_Band 5

Date of Test 2019/05/16~2019/09/17

\ Test Site

SR10-H

B5_15K_CH20402_QPSK_1RBO_under 1G

Spectrum 3 () |=

Ref Level 30,00 c8m  Offset 3.60 63 @ RBW 100 kHz

B5_15K_CH20402_QPSK_1RB0_above 1G

Ref Level 30,00 cBm  Offset 260 68w RBW 1 MHz

Spectrum 4 (X) |

Date: 17 SEF 2015 050432

At 40di SWT 101 ms @ VBW 300 kHz  Mode Sweep att 40 0B BWT  TEms @ VBW 3MHZ  Mode Swesp
@15k 1 @ 190k M
oa[1] 59,73 di| sif1] 23,36 dBm|
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20 M) i 19,10 dism)| 20
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CIERLIT 10001 ps LoEryss 10001 ps
L J1 J Measuring... Aé

Date 17 SEP 2016 011502

Stop 20.0 GHz

B5_15K_CH20525_QPSK_1RB0_under 1G

Ref Level 30,00 ¢8m  Offset 260 ¢8 & RBW 1 MHz

B5_15K_CH20525_QPSK_1RBO0_above 1G

Spectrum 2

l’%]

Datn: 16 MAY 2019 09:0473

Att 40di SWT 10,1 ms & VBW 300 kHz  Mode Sweep Att 40 di  SWT 76 ms & VAW 3 MHz  Mode Sweep
@15k 1 @15k 1
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Do 16 MAY 2018 01:08 52

&ni 20.0 GHz

B5_15K_CH20648_QPSK_1RBO_under 1G

Spectrum 3 ()
Ref Lovel 30.00 c8m  Offset 3.60 G5 @ RBW 100 kHz
Att 40 di  SWT  10.1 ms & VBW 300 kHz  Mode Sweep

&

Att 40 dié  SWT

B5_15K_CH20648_QPSK_1RB0_above 1G

Ref Level 30,00 cBm  Offset 260 68w RBW 1 MHz
76 ms @ VBW 3 MHz  Mode Sweep

Spectrum 4 (X) |

Date: 17 SEF 2015 083704

Date 17 SEP 2016 011522
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Stop 20.0 GHz
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Test Item Spurious Emissions (Conducted)

Test Mode Mode 4: LTE_NB-loT_Band 12

Date of Test 2019/05/15~2019/09/12 ‘ Test Site SR10-H

B12_3.75K_CH23012_BPSK_1RBO0_under 1G B12_3.75K_CH23012_BPSK_1RBO0_above 1G
= ‘ &

Spectrum 2 (X

Ref Level 30,00 cBm  Offset 360 68 RBW 100 bHo

RefLovel 30.00 ¢8m  Offset 3.0 d8 & RBW 1 MHz
At 40 di SWT  10.1 ms & VBW 300 kH:  Mode Sweep At 40 di SWT 57 ms & VBW 3 MHz  Mode Sweep
O @10k
sz 42147 dibm| sl 2597 dibm|
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B12_3.75K_CH23095_BPSK_1RBO_under 1 B12_3.75K_CH23095_BPSK_1RB0_above 1
o] l@ Spectrum 3 (53]

®)

Ref Level 30,00 ¢8m  Offset 360 62 & RBW 100 kHz

Ref Level 30,00 cBm  Offset 260 68 @ RBW 1 MHz
Att 40 di  SWT  10.1 ms & VBW 300 kHz  Mode Sweep

I Att 40 dié  SWT 76 m5 & VBW 3 MHz  Mode Sweep
@19k pax @15k M
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B12_3.75K_CH23178_BPSK_1RBO_under 1 B12_3.75K_CH23178_BPSK_1RBO0_above 1G
trum )} [@

Spectrum 2 (X

of Lovel 30,00 ¢Bm  Offset 360 62 & RBW 100 kHz
Att 40 di  SWT  10.1 ms & VBW 300 kHz  Mode Sweep

Ref Level 30,00 ¢8m  Offset 260 ¢8 & RBW 1 MHz
Att 40 dié  SWT 57 ms & YBW 3 MHz  Mode Sweep
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Product
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Test Item

Spurious Emissions (Conducted)

Test Mode

Mode 4: LTE_NB-loT_Band 12

Date of Test

2019/05/15~2019/09/12 ‘Test Site SR10-H

B12_15K_CH23012_QPSK_1RBO_under 1G

Att 40 di  SWT  10.1 ms & VBW 300 kHz  Mode Sweep

B12_15K_CH23012_QPSK_1RBO_above 1G
Spectrum 2 [X) l@

Ref Level 30,00 ¢8m  Offset 260 ¢8 & RBW 1 MHz
Att 40 dié  SWT 57 ms & YBW 3 MHz  Mode Sweep

[=)
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Spectrum 2 (%)
RefLevel 30,00 ¢8m  Offset 3.60 ¢3 & RBW 100 kHz
At 40 B SWT 10,1 ms & VBW 300 kHz _Mode Sweesp

B12_15K_CH23095_QPSK_1RBO_under 1G B12_15K_CH23095_QPSK_1RB0_above 1G

[=)

Spectrum 3 [X) |“€

Ref Level 30,00 cBm  Offset 260 68 @ RBW 1 MHz
At 40 dE  SWT 76 ms @ VBW 3MHz  Mode Sweop
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B12_15K_CH23178_QPSK_1RBO_under 1G

Ref Level 30,00 cBm  Offset 360 68 RBW 100 bHo
Att 40 di  SWT  10.1 ms & VBW 300 kHz  Mode Sweep

B12_15K_CH23178_QPSK_1RBO_above 1G
Spectrum 2 [X) [@

Ref Level 30,00 ¢8m  Offset 260 ¢8 & RBW 1 MHz

[=)

At 4008 SWT 57 ms @ VBW 3 MHZ  Mode Sweep
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Test Item

Spurious Emissions (Conducted)

Test Mode

Mode 5: LTE_NB-loT_Band 13

Date of Test

2019/05/15~2019/09/12

‘ Test Site

SR10-H

B13_3.75K_CH23182_BPSK_1RBO0_under 1G
&

B13_3.75K_CH23182_BPSK_1RBO0_above 1

Spectrum 2 (] l@
Ref Level 30.00 c8m Offset 360 3 & RBW 100 kHz Ref Level 30,00 d8m Offset 3,80 d8 & RBW 1 MHz
Att 40 di SWT 10,1 ms & VBW 300 kHz  Mode Sweep Att 40 di SWT 57 ms & VAW 3 MHz  Mode Sweep
@ 15k My @ 15k My
sz(1] 1488 dBm| sf1] 25,68 dBm|
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Ref Level 30,00 ¢8m  Offset 360 62 & RBW 100 kHz
40 di  SWT  10.1 ms & VBW 300 kHz  Mode Sweep

Ref Level 30,00 cBm  Offset 260 68 @ RBW 1 MHz
40 dié  SWT

B13_3.75K_CH23230_BPSK_1RB0_above 1

®)

Att 76 ms & VBW 3 MHz  Mode Sweep
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B13_3.75K_CH23278_BPSK_1RBO_under 1G
[=)

Ref Level 30,00 cBm  Offset 360 68 RBW 100 bHo

Spectrum 2 (X

B13_3.75K_CH23278_BPSK_1RBO0_above 1

G
&

Ref Level 30,00 ¢8m  Offset 260 ¢8 & RBW 1 MHz

att 40di SWT 101 ms @ VBW 300 kHz  Mode Sweep att 40 B SWT 57 ms @ VBW 3MHZ  Mode Swesp
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