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TA Technology (Shanghai) Co., Ltd.tested the above equipment in accordance with the requirements in FCC
CFRA47 Part 2 (2019)/ FCC CFR47 Part 27C (2019). The test results show that the equipment tested is capable
of demonstrating compliance with the requirements as documented in this report.
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Summary of Measurement Results

Number | Test Case Clause in FCC rules Verdict

2.1046

1 RF Power Output andEffective Isotropic | 27.50(d)(4) PASS

RadiatedPower /27.50(b)(10)

/27.50(c)(10)

2 Occupied Bandwidth 2.1049 PASS
27.53(h)

3 Band Edge Compliance 127.53(9) PASS
127.53(f) /127.53(c)

4 Peak-to-Average Power Ratio 27.50(d)/KDB971168 D01(5.7) PASS

5 Frequency Stability 2.1055/27.54 PASS
2.1051

. - . [27.53(h)

6 Spurious Emissions at Antenna Terminals PASS
127.53(9)
127.53(f) 127.53(c)
2.1053
[27.53(h)

7 Radiates Spurious Emission 127.53(Q) PASS
[27.53(m)
127.53(f) /127.53(c)

Date of Testing:November 28, 2019~ February 20, 2020

Note: PASS: The EUT complies with the essential requirements in the standard.

FAIL: The EUT does not comply with the essential requirements in the standard.
All indications of Pass/Fail in this report are opinions expressed by TA Technology (Shanghai) Co., Ltd. based
on interpretations and/or observations of test results. Measurement Uncertainties were not taken into account
and are published for informational purposes only.

There is no test for BG77 in this report(Report No.: R2004A0248-R3).All test values duplicated
from the BG77 report (Report No. : R1909A0576-R3). The detailed product change description
please refers to the Statement letter.

TA Technology (Shanghai) Co., Ltd. TA-MB-05-003R Page 3 of 85
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1 Test Laboratory

1.1 Notes of the Test Report

This report shall not be reproduced in full or partial, without the written approval of TA technology
(shanghai) co., Ltd.The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein .Measurement Uncertainties were not taken
into account and are published for informational purposes only. This report is written to support
regulatory compliance of the applicable standards stated above.

1.2. Test facility

FCC (Designation number: CN1179, Test Firm Registration Number: 446626)

TA Technology (Shanghai) Co., Ltd. has been listed on the US Federal Communications Commission
list of test facilities recognized to perform electromagnetic emissions measurements.

A2LA(Certificate Number: 3857.01)

TA Technology (Shanghai) Co., Ltd. has been listed by American Association for Laboratory
Accreditation to perform electromagnetic emission measurement.

1.3 Testing Location

Company: TA Technology (Shanghai) Co., Ltd.

Address: No.145, Jintang Rd, Tangzhen Industry Park, Pudong Shanghai, China
City: Shanghai

Post code: 201201

Country: P. R. China

Contact: Xu Kai

Telephone: +86-021-50791141/2/3

Fax: +86-021-50791141/2/3-8000
Website: http://www.ta-shanghai.com
E-mail: xukai@ta-shanghai.com
TA Technology (Shanghai) Co., Ltd. TA-MB-05-003R Page 4 of 85
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2 General Description of EQuipment under Test

2.1 Applicant and Manufacturerinformation

Applicant Quectel Wireless Solutions Co., Ltd

Building 5, Shanghai Business Park Phase Il (Area B), N0.1016
Tianlin Road, Minhang District, Shanghai, China 200233

Applicant address

Manufacturer Quectel Wireless Solutions Co., Ltd

Building 5, Shanghai Business Park Phase Il (Area B), No.1016
Tianlin Road, Minhang District, Shanghai, China 200233

Manufacturer address

2.2 Generalinformation

EUT Description

Model BG77
IMEI 866349040044541
Hardware Version R1.2
Software Version BG77LAR02A04
Power Supply External power supply
The EUT don’t have standard Antenna, The Antenna used for
Antenna Type testing in this report is the after-market accessory (Dipole
Antenna)
Test Mode(s) NB-1OT Band 4/12/13/66/71/85;
Test Modulation BPSK, QPSK
Category NB2
Deployment stand-alone
Sub-carrier spacing 3.75KHz, 15KHz
Ntones Single--tone,Multi-tone
NB-IOT Band 12: 23.35dBm
T NB-IOT Band 13: 23.58dBm
NB-IOT Band 71 20.97dBm
NB-IOT Band 85 23.36dBm
el LR NB-1OT Band 4 23.23dBm
NB-1OT Band 66 23.08dBm
Rated Power Supply Voltage: 3.3V
Extreme Voltage Minimum: 2.6V~ Maximum: 4.8V
Extreme Temperature Lowest: -40°C  Highest: +85°C
Mode Tx (MHz) Rx (MHz)
Frequency Range(s) NB-IOT Band 4 1710 ~1755 2110~2155
NB-IOT Band 12 699 ~ 716 729 ~ 746
TA Technology (Shanghai) Co., Ltd. TA-MB-05-003R Page 5 of 85
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NB-IOT Band 13 777 ~ 787 746 ~ 756
NB-IOT Band 66 1710 ~ 1780 2110~ 2180
NB-IOT Band 71 663 ~ 698 617 ~ 652
NB-IOT Band 85 698~716 728~746

the applicant.

Note: 1. The EUT is sent from the applicant to TA and theinformation of the EUT is declared by

Antenna Gain:

Band CH-Low(dBi) CH-Middle(dBi) CH-High(dBi)
NB-IOT Band 4 1.94 2.00 1.57
NB-IOT Band 12 1.66 3.26 3.95
NB-IOT Band 13 4.45 4.45 3.63
NB-IOT Band 66 1.94 1.57 0.97
NB-IOT Band 71 1.66 1.66 1.66
NB-IOT Band 85 1.66 3.26 3.95
TA Technology (Shanghai) Co., Ltd. TA-MB-05-003R Page 6 of 85
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3 Applied Standards

According to the specifications of the manufacturer, it must comply with the requirements of the
following standards:

Test standards:

FCC CFR47 Part 27C(2019)
ANSI C63.26 (2015)
Reference standard:

FCC CFR47 Part 2 (2019)

KDB 971168 D01 Power Meas License Digital Systems v03r01

TA Technology (Shanghai) Co., Ltd. TA-MB-05-003R Page 7 of 85
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4  Test Configuration

Radiated measurements are performed by rotating the EUT in three different orthogonal test planes.
EUT stand-up position (Z axis), lie-down position (X, Y axis). Receiver antenna polarization
(horizontal and vertical), the worst emission was found in position (X axis, horizontalpolarization) and
the worst case was recorded.

All modes as Subcarrier Spacing, modulations, Channel were investigated.
Subsequently, only the worst case emissions are reported.

The following testing in NB-IOT is set based on the maximum RF Output Power.
The following testing in different mode is set to detailin the following table:

Test modes are chosen to be reported as the worst case configuration below for NB-IOT Band
4/12/13/66/71/85:

Subcarrier
Deployment Test

Spacin Modulation
mode P g Channel
Test items Mode (kHz)

Stand-alone | 3.75 | 15 | BPSK | QPSK

,_
I

NB-10T B4

NB-IOT B12
NB-IOT B13
NB-IOT B66
NB-IOT B71
NB-IOT B85

@)

o0

RF Power Output and
Effective Isotropic
RadiatedPower

NB-10T B4

NB-1OT B12
NB-10T B13
NB-1OT B66
NB-I0T B71
NB-10T B85

Occupied Bandwidth

O|0|O0|0O|O|O|0O|O|0O|0O|0O|0| <

NB-IOT B4

NB-IOT B12
Band Edge NB-IOT B13
Compliance NB-IOT B66
NB-IOT B71
NB-IOT B85

O|l0O|0O|0|O0|0O|O|O|O|O|O|O|O|O|O|0O|O|O
O|l0O|0O|0|O0|0O|O|O|O|O|O|O|O|O|O|0O|O|O

NB-IOT B4

NB-10T B12
NB-I0T B13
NB-IOT B66
NB-IOT B71

Peak-to-Average
Power Ratio

O|l0O|0O|O0|O|O|O|O|O|O|0O|O|O|O|O|O|O|O|O|0O|0O]|O

Oo|l0|0|0|0|O0|O0O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O
OoO|l0O|0|0|O0|O|O0O|O|O|O|O|O|O|O|O|O|O|O|O|O|0O|O|O
O|l0O|0O|0|O0|O|O|O|O|O|O|O|O|O|O|O|O|O|0O|0O|O
O|l0O|0|0|O0|O|O0O|O|O|O|O|O|O|O|O|O|O|O|O|O|0O|O

O

TA Technology (Shanghai) Co., Ltd. TA-MB-05-003R Page 8 of 85
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NB-10T B85 O ! O

NB-10T B4 O

NB-10T B12

NB-IOT B13

Frequency Stability NB-1OT B66

NB-I0OT B71

o000 |0|0O|0O
O|l0|0|0|0|0O|0O
O|l0|0|0|0|0O|0O

NB-IOT B85

NB-1OT B4

NB-IOT B12

Conducted Spurious NB-IOT B13

Emissions NB-IOT B66

NB-IOT B71

O|O0|O|O0O|O|0O|O|0O|0O|0O|0O|0O

NB-10T B85

NB-10T B4

NB-10T B12

Radiates Spurious NB-10T B13

Emission NB-IOT B66

NB-I0T B71

O|l0O|0|0|O|0O|O|O|O|O|O|O|O|O|O|O|0O|0O|0O
Oo|l0O|0|0O|O|0O|O|O|O|O|O|O|O|O|O|0O|O|O

OoO|l0O|0|0O|O|0O|O|O|O|O|O|O|O|O|O|0O|O|O
O|0O|0O|0|O|0O|O|O|O|O|O|O|O|O|0O|0O]|O

NB-IOT B85

Note
1. The mark “O” means that this configuration is chosen for testing.
2. The mark “-” means that this configuration is not testing.

TA Technology (Shanghai) Co., Ltd. TA-MB-05-003R Page 9 of 85
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5 Test Case Results

5.1 RF Power Output and Effective Isotropic Radiated Power

Ambient condition

Temperature Relative humidity Pressure

23°C ~25°C 45%~50% 101.5kPa

Methods of Measurement

During the process of the testing, The EUT is controlled by the Base Station Simulatorto ensure max
power transmission and proper modulation.

1. The testing follows FCC KDB 971168D01v03r01 Section 5.8 and ANSI C63.26 (2015).

a) Connect the equipment as illustrated. Mount the equipment with the manufacturer specified
antenna in a vertical orientation on a manufacturer specified mounting surface located on a
non-conducting rotating platform of a RF anechoic chamber (preferred) or a standard radiation site.
b) Key the transmitter, then rotate the EUT 360° azimuthally and record spectrum analyzer power
level (LVL) measurements at angular increments that are sufficiently small to permit resolution of all
peaks. If a standard radiation test site is used, raise and lower the test antenna to obtain a maximum
reading at each angular increment. (Note: several batteries may be needed to offset the effect of
battery voltage droop, which should not exceed 5% of the manufactured specified battery voltage
during transmission).

c) Replace the transmitter under test with a vertically polarized half-wavedipole (or an antenna
whose gain is known relative to an ideal half-wavedipole). The center of the antenna should be at the
same location as thecenter of the antenna under test.

d) Connect the antenna to a signal generator with a known output power andrecord the path loss (in
dB) as LOSS. If a standard radiation test site is used,raise and lower the test antenna to obtain a
maximum reading.LOSS = Generator Output Power (dBm) — Analyzer reading (dBm)

e) Determine the effective radiated output power at each angular position fromthe readings in steps
b) and d) using the following equation:ERP (dBm) = LVL (dBm) + LOSS (dB)

f) The maximum ERP is the maximum value determined in the preceding step.

g) When calculating ERP, in addition to knowing the antenna radiation and matchingcharacteristics, it
is necessary to know the loss values of all elements (e.g.transmission line attenuation, mismatches,
filters, combiners) interposed betweenthe point where transmitter output power is measured, and the
point where poweris applied to the antenna. ERP can then be calculated as follows:

EIRP (dBm) = Output Power (dBm) - Losses (dB) + Antenna Gain (dBi)

where:dBd refers to gain relative to an ideal dipole.

EIRP (dBm ) = ERP (dBm) + 2.15 (dB.)

The RB allocation refers to section 5.1, using the maximum output power configuration.

TA Technology (Shanghai) Co., Ltd. TA-MB-05-003R Page 10 of 85
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Test Setup

FF cable

EUT

Base station Simulator

The loss between RF output port of the EUT and the input port of the tester has been taken into

consideration.

Transmitter Test
Antenna Antenna

UNDER TEST

1
1
1
|
i
TURNTABLE !
1
1
1
1

AMECHOIC CHAMBER OR
STANDARD TEST SITE

T Halfwave T
Vertical Test
Antenna  Antenna

GEMERATOR

TURNTABLE | i
i
i

ANECHOIC CHAMBER OR
STANDARD TEST SITE

Note: Area side:2.4mX3.6m

i TRANSMITTER | SPECTRUM

1
! 1
! 1
I 1
! i
[ i
! i
! i
! i
! 1
! 1
L 1
I 1
! I
! RF SIGNAL ‘ i SPECTRUM
! ANALYZER
1
1
1
1
I
i
i
I
1
1

ANALYZER

The radiated emission was measured in the following position: EUT stand-up position (Z axis),
lie-down position (X, Y axis). The worst emission was found in stand-up position (Z axis) and the

worst case was recorded.
Limits

No specific RF power output requirements in part 2.1046.

Rule Part 27.50(b) (10) specifies that “Portable stations (hand-held devices) transmitting in the
746-757 MHz, 776-788 MHz, and 805-806 MHz bands are limited to 3 watts ERP”
Rule Part 27.50(c) (10) specifies that “Portable stations (hand-held devices) in the 600 MHz uplink
band and the 698-746 MHz band, and fixed and mobile stations in the 600 MHz uplink band are

limited to 3 watts ERP”

TA Technology (Shanghai) Co., Ltd. TA-MB-05-003R

Page 11 of 85
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Rule Part 27.50(d) (4) specifies that “Fixed, mobile and portable (hand-held) stations operating in the

1710-1755 MHz band are limited to 1 watt EIRP”

Rule Part 27.50(h) (2) specifies that “Mobile and other user stations. Mobile stations are limited to 2.0
watts EIRP. All user stations are limited to 2.0 watts transmitter output power.”

Rule Part 27.50(a) (3) specifies that “(i) For mobile and portable stations transmitting in the
2305-2315 MHz band or the 2350-2360 MHz band, the average EIRP must not exceed 50 milliwatts
within any 1 megahertz of authorized bandwidth, except that for mobile and portable stations
compliant with 3GPP LTE standards or another advanced mobile broadband protocol that avoids
concentrating energy at the edge of the operating band the average EIRP must not exceed 250
milliwatts within any 5 megahertz of authorized bandwidth but may exceed 50 milliwatts within any 1
megahertz of authorized bandwidth. ”

Part 27.50(b)(10)Limit < 3W (34.77 dBm)
Part 27.50(c)(10)Limit < 3W (34.77 dBm)
Part 27.50(d)(4)Limit < 1W (30dBm)

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is
with the coverage factor k = 2,U=0.4 dBfor RF power output, k = 2, U= 1.19 dBfor ERP/EIRP.

TA Technology (Shanghai) Co., Ltd. TA-MB-05-003R Page 12 of 85
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Conducted Power (dBm) for EIRP(dBM)
Sub-carrier low/middle/high channel
Mode Modulation spacing Ntones | 19952/ | 20175/ 20398/ 19952/ | 20175/ | 20398/
(KHz) 1710.2 | 1732.5 1754.8 1710.2 | 17325 | 1754.8
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
3.75 1@0 21.16 21.16 21.60 23.10 23.16 23.17
BPSK l@47 21.06 21.05 20.62 23.00 23.05 22.19
15 1@0 21.22 21.23 21.49 23.16 23.23 23.06
l@11 21.16 21.17 20.65 23.10 23.17 22.22
Band 4 1@0 21.08 21.09 21.57 23.02 23.09 23.14
Standalone 3.75
@47 21.04 21.04 20.57 22.98 23.04 22.14
QPSK 15 1@0 21.14 21.13 21.44 23.08 23.13 23.01
l@11 21.18 21.20 20.64 23.12 23.20 22.21
15 12@0 19.47 20.24 19.92 21.41 22.24 21.49
Conducted Power (dBm) for ERP(dBM)
Sub-carrier low/middle/high channel
Mode Modulation | spacing Ntones | 23012/ | 23095/ 23178/ 23012/ | 23095/ | 23178/
(KHz) 699.2 707.5 715.8 699.2 707.5 715.8
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
3.75 1@0 21.13 20.75 21.41 20.64 21.86 23.21
BPSK 1@47 21.02 20.69 21.36 20.53 21.80 23.16
15 1@0 21.07 20.81 21.55 20.58 21.92 23.35
Band 12 l@11 21.03 20.75 21.51 20.54 21.86 23.31
1@0 21.07 20.74 21.34 20.58 21.85 23.14
Standalone 3.75
l@47 21.13 20.66 21.32 20.64 21.77 23.12
QPSK 15 1@0 21.14 20.84 21.44 20.65 21.95 23.24
@11 21.16 20.76 21.47 20.67 21.87 23.27
15 12@0 20.09 19.77 20.51 19.60 20.88 22.31
Conducted Power (dBm) for ERP(dBM)
Sub-carrier low/middle/high channel
Mode Modulation spacing Ntones | 23182/ | 23230/ 23278/ 23182/ | 23230/ | 23278/
(KHz) 777.2 782 786.8 777.2 782 786.8
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
3.75 1@0 21.20 21.23 21.11 23.50 23.53 22.59
BPSK l@47 21.12 21.20 21.01 23.42 23.50 22.49
15 1@0 21.27 21.17 21.15 23.57 23.47 22.63
Band 13 @11 21.24 21.15 21.03 23.54 23.45 2251
1@0 21.17 21.24 21.07 23.47 23.54 22.55
Standalone 3.75
1@47 21.16 21.13 21.01 23.46 23.43 22.49
QPSK 15 1@0 21.28 21.27 21.16 23.58 23.57 22.64
l@11 21.19 21.14 21.07 23.49 23.44 22.55
15 12@0 19.97 19.95 19.97 22.27 22.25 21.45

TA Technology (Shanghai) Co., Ltd.
This report shall not be reproduced except in full, without the written approval of TA Technology (Shanghai) Co., Ltd.

TA-MB-05-003R

Page 13 of 85




(&

~__ _RF Test Report Report No.: R2004A0248-R3
Conducted Power (dBm) for
: : , EIRP(dBm)
Sub-carrier low/middle/high channel
Mode Modulation spacing Ntones | 131974/ | 132322/ | 132670/ | 131974/ | 132322/ | 132670/
(KHz) 1710.2 1745 1779.8 1710.2 1745 1779.8
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
1@0 21.11 21.18 21.36 23.05 22.75 22.33
BPSK 375 1@47 21.04 21.06 20.42 22.98 22.63 21.39
1@0 21.10 21.20 21.63 23.04 22.77 22.60
15 1@11 21.03 21.17 20.08 22.97 22.74 21.05
Band 66 1@0 21.07 21.12 21.47 23.01 22.69 22.44
Standalone 3.75
1@47 21.06 21.05 20.39 23.00 22.62 21.36
QPSK 15 1@0 21.08 21.21 21.53 23.02 22.78 22.50
l@11 21.14 21.12 20.12 23.08 22.69 21.09
15 12@0 19.33 21.35 19.55 21.27 22.92 20.52
Conducted Power (dBm) for
: : : ERP(dBm)
Sub-carrier low/middle/high channel
Mode Modulation spacing Ntones | 133124/ | 133297/ | 133470/ | 133124/ | 133297/ | 133470/
(KHz) 663.2 680.5 697.8 663.2 680.5 697.8
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
3.75 1@0 21.41 21.30 21.35 20.92 20.81 20.86
1@47 21.32 21.32 21.24 20.83 20.83 20.75
BPSK 15 1@0 21.35 21.35 21.38 20.86 20.86 20.89
1@11 21.38 21.28 21.28 20.89 20.79 20.79
Band 71 1@0 21.39 21.39 21.45 20.90 20.90 20.96
Standalone 3.75
1@47 21.31 21.33 21.40 20.82 20.84 20.91
QPSK 15 1@0 21.46 21.40 21.33 20.97 20.91 20.84
l@11 21.42 21.37 21.30 20.93 20.88 20.81
15 12@0 19.70 19.91 19.82 19.21 19.42 19.33
Conducted Power (dBm) for
: : : ERP(dBm)
Sub-carrier low/middle/high channel
Mode Modulation spacing Ntones | 134004/ | 134092/ | 134180/ | 134004/ | 134092/ | 134180/
(KHz) 698.2 707 715.8 698.2 707 715.8
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
3.75 1@0 21.33 20.99 21.31 20.84 22.10 23.11
BPSK 1l@47 21.29 20.87 21.34 20.80 21.98 23.14
15 1@0 21.41 20.95 21.55 20.92 22.06 23.35
1@11 21.38 20.90 21.47 20.89 22.01 23.27
Band 85 1@0 21.47 20.94 21.41 20.98 22.05 23.21
Standalone 3.75
1@47 21.44 20.91 21.32 20.95 22.02 23.12
QPSK 15 1@0 21.51 21.01 21.49 21.02 22.12 23.29
1@11 21.48 20.93 21.56 20.99 22.04 23.36
15 12@0 20.20 19.74 20.24 19.71 20.85 22.04

TA Technology (Shanghai) Co., Ltd.
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5.2 Occupied Bandwidth

Ambient condition

Temperature

Relative humidity

Pressure

23°C ~25°C

45%~50%

101.5kPa

Method of Measurement

The EUT was connected to Spectrum Analyzer and Base Station Simulator via power Splitter. The
occupied bandwidth ismeasured using spectrum analyzer.
RBW is set to 2kHz,VBW is set to 6.2kHz for NB-IOT Band 4/12/13/66/71/85.
99% power and -26dBc occupied bandwidths are recorded. Spectrum analyzer plots areincluded on

the following pages.

Test Setup

EUT

spectrum

Splitter

Analyzer

Base station Simulatar

Limits

No specific occupied bandwidth requirements in part 2.1049.

Measurement Uncertainty

The assessed measurement uncertainty to ensure 95% confidence level for the normal distribution is
with the coverage factor k = 2,U=624Hz.

TA Technology (Shanghai) Co., Ltd.
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\_) RF Test Report Report No.: R2004A0248-R3

Test Result
Sub . Bandwidth(KHz) for low/middle/high channel
ub-carrier
: _ 19952/1710.2(MHz) | 20175/1732.5(MHz) | 20398/1754.8(MHz)
Mode Modulation | spacing | Ntones
99% 99% 99%
(KHz) -26dBc -26dBc -26dBc
Power Power Power
BPSK 3.75 1@0 64.86 40.82 61.14 41.61 61.50 41.73
Band 4 QPSK 3.75 1@0 68.06 40.22 68.63 40.17 69.53 40.34
an
Standalone BPSK 15 1@0 128.10 105.80 131.33 129.40 127.48 103.10
QPSK 15 1@0 117.52 116.10 121.16 118.00 120.77 116.10
QPSK 15 12@0 | 182.59 236.00 183.12 236.30 184.91 256.50
: Bandwidth(KHz) for low/middle/high channel
Sub-carrier
: ) 23012/699.2(MHz) 23095/707.5(MHz) 23178/715.8(MHz)
Mode Modulation | spacing Ntones
99% 99% 99%
(KHz) -26dBc -26dBc -26dBc
Power Power Power
BPSK 3.75 1@0 60.89 41.69 64.90 44.46 60.77 41.51
Band 12 QPSK 3.75 1@0 67.03 40.60 67.64 40.82 70.65 41.13
an
Standalone BPSK 15 1@0 128.58 117.70 127.65 116.30 119.96 101.00
QPSK 15 1@0 121.15 117.00 118.46 114.80 125.31 130.10
QPSK 15 12@0 | 183.46 239.90 183.86 241.00 183.81 251.30
: Bandwidth(KHz) for low/middle/high channel
Sub-carrier
. . 23182/777.2(MHz) 23230/782(MHz) 23278/786.8(MHz)
Mode Modulation | spacing | Ntones
99% 99% 99%
(KHz) -26dBc -26dBc -26dBc
Power Power Power
BPSK 3.75 1@0 66.51 40.36 62.95 41.14 60.50 40.80
Band 13 QPSK 3.75 1@0 68.20 40.26 68.02 40.20 66.27 39.55
an
Standalone BPSK 15 1@0 121.04 104.70 126.53 103.70 126.06 113.50
QPSK 15 1@0 118.84 101.60 116.61 114.80 116.96 117.40
QPSK 15 12@0 | 184.84 252.60 183.69 239.30 182.72 248.10
Sub . Bandwidth(KHz) for low/middle/high channel
ub-carrier
. _ 131974/1710.2(MHz) | 132322/1745(MHz) | 132670/1779.8(MHz)
Mode Modulation | spacing Ntones
99% 99% 99%
(KHz) -26dBc -26dBc -26dBc
Power Power Power
BPSK 3.75 1@0 63.43 40.06 62.31 41.78 62.70 41.74
Band 66 QPSK 3.75 1@0 69.68 42.18 68.52 40.34 70.13 40.39
an
Standalone BPSK 15 1@0 128.59 117.20 119.85 103.10 129.00 116.90
QPSK 15 1@0 120.14 117.20 117.95 116.70 122.82 118.90
QPSK 15 12@0 | 183.63 250.20 183.76 238.80 184.51 240.50
_— : Bandwidth(KHz) for low/middle/high channel
ub-carrier
: _ 133124/663.2(MHz) | 133297/680.5(MHz) | 133470/697.8(MHz)
Mode Modulation | spacing Ntones
99% 99% 99%
(KHz) -26dBc -26dBc -26dBc
Power Power Power
Band 71 BPSK 3.75 1@0 60.84 41.47 60.09 41.45 58.91 41.13
Standalone QPSK 3.75 1@0 69.48 40.55 68.22 41.85 67.83 40.22

TA Technology (Shanghai) Co., Ltd.

TA-MB-05-003R

Page 16 of 85

This report shall not be reproduced except in full, without the written approval of TA Technology (Shanghai) Co., Ltd.




\J RF Test Report Report No.: R2004A0248-R3
BPSK 15 1@0 119.07 104.90 126.13 105.40 122.37 103.90
QPSK 15 1@0 119.45 116.10 118.37 116.60 117.27 117.70
QPSK 15 12@0 186.05 239.50 185.19 239.00 181.89 238.70
=i : Bandwidth(KHz) for low/middle/high channel
ub-carrier
: : 134004/698.2(MHz) 134092/707(MHz) 134180/715.8(MHz)
Mode Modulation | spacing Ntones
99% 99% 99%
(KHz) -26dBc -26dBc -26dBc
Power Power Power
BPSK 3.75 1@0 61.16 41.13 61.51 41.65 61.10 40.45
Band 85 QPSK 3.75 1@0 68.16 42.51 69.65 41.94 67.67 39.67
an
Standalone BPSK 15 1@0 128.50 116.00 122.87 117.40 130.38 118.20
QPSK 15 1@0 119.70 116.00 126.94 131.40 127.18 118.90
QPSK 15 12@0 183.01 238.60 183.86 262.30 182.96 239.10
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\J RF Test Report

Report No.: R2004A0248-R3

NB-IOT Band 4 BPSK 3.75KHz 1@0 CH-Low

)g}ll:MSpnllmAlulwcl Dccupied BW
Frog: 1710230000 GHz TracelDetector
T AvglHald> 1001100
Shcsen; 4048

r Freg 1. 710200000 GHz

-
#IFGainiLow

Radio Device: BTS

Ref 30.00 dBm

Clear Write
|imssemessmsens:
Average
[t
Max Hold
T

l:emer 1.71 GHz Min Hold

‘Span 1 MHz|

#VBW 6.2 kHz Sweep 238.4 ms|

Occupied Bandwidth Total Power 25.2 dBm

64.863 kHz
-80.138 kHz
40.82 kHz

OBW Power
xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

NB-IOT Band 4 BPSK 15KHz 1@0 CH-Low

;gm Spectrum Analyzer - Occupied BW

Trace/Detector

710200000 GHz
" Trig AvglHold=>100/100
#Aen: 40 dB

r Freg 1. 710200000 GHz

1P GainiLow Radio Device: BTS

Ref 30.00 dBm

Clear Write
|msnmsmssenmese]
Average

| e ara]
Max Hold
|[Easshssass]

l:emer 1.71 GHz Min Hold

Span 1 MHz|

#VBW 6.2 kHz Sweep 238.4 ms|

Occupied Bandwidth Total Power 27.4 dBm

128.10 kHz
-44.557 kHz
105.8 kHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

NB-IOT Band 4 BPSK 3.75KHz 1@0 CH-Middle

Agilent Spectrum Analyzer - Occupied BW.

7114
CenterFreq: 1732600000 GH Radio Std: None TracelDetector
Ce) Trig: Free Run AvelHsld> 100100

#Acten: 40 dB

Center Freq 1.73250000 GHz
Radio Device:BTS

Ref 30.00 dBm

Max Hold

Span 1 MHz|

#VBW 6.2 kHz Sweep 238.4 ms

QOccupied Bandwidth Total Power 23.4 dBm
61.140 kHz
-82.512 kHz

41.61 kHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

NB-IOTBand 4 BPSK 15KHz 1@0 CH-Middle

Agilent Spectrum Analyzer - Occupied BW
P

Radie S04 Noms Trace/Detector

‘Center Freq: 1732500000 GH:
Trig:Free MiﬂHold > 1001100

#Atten: 40 dB

Center Freq 1.73250000 GHz
Radio Device:BTS

Ref 30.00 dBm

rorper

Span 1 MHz|

#VBW 6.2 kHz Sweep 238.4 ms

QOccupied Bandwidth Total Power 25.2 dBm
131.33 kHz
-42.788 kHz

129.4 kHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

i File <Screen_4257.png> saved

D6:4%:41 PMFED

Radio Std: None TracelDetector

nte Froq 1 754500000 GHz
) Trig: Run AvglHold=> 100100
#IF GainiLow BAtten: 40 dB Radio Device: BTS

Ref 30.00 dBm

Cemer 1.755 GHz Span 1 MHz|

Sweep 238.4 ms|

#VBW 6.2 kHz

Occupied Bandwidth Total Power 25.6 dBm

61.495 kHz
-82.403 kHz
4173 kHz

OBW Power
xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

NB-IOT Band 4 BPSK 15KHz 1@0 CH-High

Agilent Spectrum Analyzer - Dccupied BW
10651-32 FMFeh 25,

Radio Ste: Nona TraceMetector

Gontar Fraq: 1 764800000 GHz
Trig: Fres Run ‘AvglHold>100/100

Center Freq 1.754800000 GHz
' paren: 40 dB

#IFGainiLow Radio Device: BTS

Ref 30.00 dBm

L

|”"""’".'*"]Y"T"-

Span 1 MHz|
Sweep 238.4 ms|

#VBW 6.2 kHz

Occupied Bandwidth Total Power 28.1 dBm

127.48 kHz
-45.072 kHz
103.1 kHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

TA Technology (Shanghai) Co., Ltd.

TA-MB-05-003R

Page 18 of 85

This report shall not be reproduced except in full, without the written approval of TA Technology (Shanghai) Co., Ltd.
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Report No.: R2004A0248-R3

NB-IOT Band 4 QPSK 3.75KHz 1@0 CH-Low

Agilent Spectrum Analyzer - Occupiod BW.

Center Freq 1.710200000 GHz Trace/Detector

v
HFGaln:Low

000 GHz
‘Avg|Hold:> 1001100

Radio Device: BTS

Ref 30.00 dBm

Span 1 MHz|

Center 1.71 GHz
#R Sweep 238.4 ms|

es BW 2 kHz #VBW 6.2 kHz

Total Power 25.4 dBm

Occupied Bandwidth
68.060 kHz
-78.115 kHz
40.22 kHz x dB

OBW Power 99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

STATUS

NB-IOT Band 4 QPSK 15KHz 1@0 CH-Low

Agilent Spectrum Analyzer - Occupiod BW.
106:47:35 PM Feb 26, 2020

Radio Std: None TraceiDetector

Center Freq: 1710200000 GHz
Center Freq 1.710200000 GHz o, en Run Avaliold> 1001100
AFGainLow *__ BAtte 5 Radio Device: BTS

Ref 30.00 dBm

ml‘|“"‘"*||""f'|'|7f1

Span 1 MHz;

Center 1.71 GHz
#R Sweep 233.4 ms|

es BW 2 kHz #VBW 6.2 kHz

Total Power 27.8 dBm

Occupied Bandwidth
117.52 kHz
-49.368 kHz
116.1 kHz x dB

OBW Power 99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

STATUS

NB-IOT Band 4 QPSK 3.75KHz 1@0 CH-Middle

Agilent Spectrum Analyzer - Occupied BW

G 0714 51

732500000 GHz Radio Std:
Avg|Hold:>100/100

Center Freq 1.732500000 GHz : Trace/Detector
Trig: Free Run

#IFGainLaow | BAtten: 40 dB Radio Device: BTS

Ref 30.00 dBm

Span 1 MHz|

Center 1.733 GHz
# Sweep 238.4 ms

Res BW 2 kHz #VBW 6.2 kHz

Occupied Bandwidth Total Power 23.7 dBm

68.628 kHz
77.813kHz  OBW Power
4047kHz  xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

le <Screen_4256.png> saved

NB-IOT Band 4 QPSK 15KHz 1@0 CH-Middle

Agilent Spectrum Analyzer - Decupied BW
Center Freq: 1732500000 GHz TracelDetector
W 1 rig: Free Run AvalHold:> 1001100

#Atten: 40 dB Radio Device: BTS

‘Center Freq 1.732500000 GHz

HIFGain:Law

Ref 30.00 dBm

" #,u"mu"'
1

Span 1 MHz

Center 1.733 GHz
# Sweep 233.4 ms|

Res BW 2 kHz #VBW 6.2 kHz

Total Power 25.6 dBm

Occupied Bandwidth
121.16 kHz
-48.437 kHz OBW Power

118.0 kHz x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

usc i File <Screen_4258.png> saved sTaTUS

NB-IOT Band 4 QPSK 3.75KHz 1@0 CH-High

1754800000 GHz TraceiDetector
Avg|Hold:> 1001100
Radio Device: BTS

Ref 30.00 dBm

Span 1 MHz|

Center 1.755 GHz
#R Sweep 238.4 ms|

es BW 2 kHz #VBW 6.2 kHz

Occupied Bandwidth Total Power 26.1 dBm

69.532 kHz
77.513kHz  OBW Power 99.00 %
40.34kHz  xdB -26.00 dB

Transmit Freq Error
x dB Bandwidth

STATUS

NB-IOT Band 4 QPSK 15KHz 1@0 CH-High

Aéﬂmlsmmm Analyzer - Ocoupied BW
. - NSE N o6 M Feb 26, 2020
Center Freq 1.754800000 GHz e 54800 Radio Std: None Trace/Detector

000 GHz
i AvglHold:> 1001100
#IF Gain:L ow

Radio Davice: BTS

Ref 30.00 dBm

\"'mrnql ,lr“ e el
AN

Span 1 MHz,

#VBW 6.2 kHz Sweep 238.4 ms|

Total Power 28.4 dBm

Occupied Bandwidth
77 kHz
-49.041 kHz

116.1 kHz x dB

OBW Power 99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

STATUS
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NB-IOT Band 4 QPSK 15KHz 12@0 CH-Low

;gmm Spectrum Analyzer - Occupied BW

Freg 1. 710200000 GHz

#FGainiLow ity

Ref 30.00 dBm

[T A

l:emer 1.71 GHz
#VBW 6.2 kHz

Occupied Bandwidth Total Power

182.59 kHz
-261Hz  OBW Power
236.0kHz  xdB

Transmit Freq Error
x dB Bandwidth

le'rFroq 171u2muu GHz
- ‘Avg|Hold>100/100

TracelDetector

Radio Device: BTS

ol

‘Span 1 MHz|
Sweep 238.4 ms|

25.5dBm

99.00 %
-26.00 dB

NB-IOT Band 4 QPSK 15KHz 12@0 CH-Middle

M[ﬁﬂl Spectrum Analyzer - Occupied BW

Cen(er Freq 1. 732500000 GHz

Trig: Free Run

41732600000 G

#Atten: 40 dB

Ref 30.00 dBm

s A
s A e
e e i

l:enler 1.733 GHz

Occupled Bandwidth
183.12 kHz
148 Hz

236.3 kHz

Transmit Freq Error
x dB Bandwidth

i File <Screen_4259.png> saved

#VBW 6.2 kHz

Total Power

OBW Power
x dB

07,18 167M 0

Radio Std: Nene Trace/Detector

&WIHold"mﬂHﬂﬂ

Radio Device: BTS

Mgy it W'"

Span 1 MHz|
Sweep 238.4 ms

24.1 dBm

99.00 %
-26.00 dB

1 754800000 GHz

D6:52:43 P!
Radio Std:

‘Avg|Hold>100/100

" \I
mﬂ'-“w’F-‘T..‘r*t.".Jfl.WJ ’

Cemer 1.755 GHz
#VBW 6.2 kHz

Occupied Bandwidth Total Power

184.91 kHz
922Hz  OBW Power
2565kHz  xdB

Transmit Freq Error
x dB Bandwidth

Radio Device: BTS

A

Span 1 MHz|
Sweep 238.4 ms|

26.1 dBm

99.00 %
-26.00 dB
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NB-IOT Band 12 BPSK 3.75KHz 1@0 CH-Low

;gm Spectrum Analyzer - Occupied BW

11,0008 AMJa 09, 2020

Fre ssazummﬂ Radio Std: Nons TracelDetector
T AvgiHold> 100100

.|;c,.”,‘lw"" BAtter Anda Radio Device: BTS

Ref 30.00 dBm

Clear Write
|imssemessmsens:
Average
[t
Max Hold
T

l:emer 689.2 MHz Min Hold

‘Span 1 MHz|

#VBW 6.2 kHz Sweep 238.4 ms|

Occupied Bandwidth Total Power

60.888 kHz
-82.052 kHz
41.69 kHz

OBW Power
xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

NB-IOT Band 12 BPSK 15KHz 1@0 CH-Low

;gm Spectrum Analyzer - Occupied BW
L0307 AM 1105, 2020

Radio Std: None Trace/Detector

595 200000 MHz
" Trig: AvglHold>100/100
AAen: 40 da

r Freq 699. 200000 MHL

1P GainiLow Radio Device: BTS

Ref 30.00 dBm

Clear Write
|msnmsmssenmese]

Average
| e ara]

«]-v-lrp-"qnﬁr'ﬂ'ﬂ'f] I I-TT " 'HTr‘"'I T W Max Hold
‘ ) ”I | | | e
l:emer 699.2 MHz Min Hold

Span 1 MHz|

#VBW 6.2 kHz Sweep 238.4 ms|

Occupied Bandwidth Total Power 25.6 dBm

128.58 kHz
44.279 kHz
117.7 kHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

NB-IOT Band 12 BPSK 3.75KHz 1@0 CH-Middle

Agilent Spectrum Analyzer - Occupied BW.

i
Center Freg: 707 5000 Radio Std: None WG
™ Trig: Free Run

#Acten: 40 dB

Center Freq 707 5().( 00 MHz 00 M|
ter Fr - MiﬂHold > 1001100
Radio Device: BTS

Ref 30.00 dBm

s S
L —

Max Hold

Span 1 MHz|

#VBW 6.2 kHz Sweep 238.4 ms

QOccupied Bandwidth Total Power 24.0 dBm
64.900 kHz
-79.785 kHz

44.46 kHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

NB-IOT Band 12 BPSK 15KHz 1@0 CH-Middle

Agilent Spectrum Analyzer - Occupied BW
07.5L43PM

Radio Std; None Trace/Detector

CenterFre. 7075000
Trig:Free

Center Freq 707.500000 MHz

00 M|
&WIHold > 1001100
Radio Device: BTS

Ref 30.00 dBm

i

Span 1 MHz|
Sweep 238.4 ms

#VBW 6.2 kHz

QOccupied Bandwidth Total Power 26.3 dBm
127.65 kHz
-44.408 kHz

116.3 kHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

i File <Screen_4287.png> saved

Agilent Spectrum Analyzer - Occupied BW.
02,5124 744 3an

Radio Std: None TracelDetector

Center Frlu 715 80000 M!
" Trig: Free Run &WIHold > 1001100

#Acten: 40 dB Radio Device: BTS

Center Freq 715.800000 MHz

=
HIFGainLow

Ref 30.00 dBm

Max Hold

Center 715.8 MHz Span 1 MHz|

Sweep 238.4 ms|

#VBW 6.2 kHz

Occupied Bandwidth Total Power
60.766 kHz
-82.032 kHz

41.51 kHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

NB-IOT Band 12 BPSK 15KHz 1@0 CH-High

Agilent Spectrum Analyzer - Occupied BW
(02;53.26 714 3an 03,

Radio Std: Nene Trace/Detector

C'nurFruu 715 80000 M!
Trig: Free Run &WIHold > 1001100

Center Freq 715.800000 MHz
it #Atten: 40 dB Radio Device: BTS

Ref 30.00 dBm

”‘W"‘"'.""IH‘Tﬂ“’“‘" gt

1m-« Fﬂ‘ ‘HW' e

T

Span 1 MHz|
Sweep 238.4 ms|

Center 715.8 MHz

#VBW 6.2 kHz

Occupied Bandwidth Total Power
119.96 kHz
-48.434 kHz

101.0 kHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth
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NB-IOT Band 12 QPSK 3.75KHz 1@0 CH-Low

;gm Spectrum Analyzer - Occupied BW

11,0148 AMJan 09, 2020

Fre ssazummﬂ Radio Std: Nons TracelDetector
T AvgiHold> 100100

.|;c,.”,‘lw"" BAtter Anda Radio Device: BTS

Ref 30.00 dBm

Clear Write
|imssemessmsens:
Average
[t
Max Hold
T

l:emer 689.2 MHz Min Hold

‘Span 1 MHz|

#VBW 6.2 kHz Sweep 238.4 ms|

Occupied Bandwidth Total Power 24.1 dBm

67.034 kHz
-77.387 kHz
40.60 kHz

OBW Power
xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

NB-IOT Band 12 QPSK 15KHz 1@0 CH-Low

;gm Spectrum Analyzer - Occupied BW

LL02:52 A1 Jan U3, 2020
Radio Std: None

595 200000 MHz Trace/Detector
" Ty AvglHold>100/100

r Freq 699. 200000 MHL e
fazen: 40 dB

1P GainiLow Radio Device: BTS

Ref 30.00 dBm

Clear Write
|

Average
| e ara]
T'[TP‘W“*""1’ Max Hold
]|

l:emer 689.2 MHz Min Hold

Span 1 MHz|

#VBW 6.2 kHz Sweep 238.4 ms|

Occupied Bandwidth Total Power 26.2 dBm

121.15 kHz
~48.490 kHz
117.0 kHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

NB-IOT Band 12 QPSK 3.75KHz 1@0 CH-Middle

Agilent Spectrum Analyzer - Occupied BW

Center Freq; 707,500 TracelDetector

o Trig: Free Run
Harten: 40 4B

I 00 M| Radio St
Center Freq 707.500000 MHz &vanold — adio Std: None

Radio Device: BTS

Ref 30.00 dBm

Max Hold

#VBW 6.2 kHz Sweep 238.4 ms

QOccupied Bandwidth Total Power 24.7 dBm
67.644 kHz
-77.038 kHz

40.82 kHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth
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NB-IOT Band 12QPSK 15KHz 1@0 CH-Middle

Agilent Spectrum Analyzer - Occupied BW
P

Radls ood: Noms Trace/Detector

CenterFre. 7075000
Trig:Free
#Atten: 40 dB

Center Freq 707 5()‘( D0 MHz 00 M|
ter Fr - MiﬂHold > 1001100
Radio Device: BTS

Ref 30.00 dBm

i

Span 1 MHz|

#VBW 6.2 kHz Sweep 238.4 ms

QOccupied Bandwidth Total Power 26.9 dBm
118.46 kHz
-48.838 kHz

114.8 kHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth
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NB-IOT Band 12 QPSK 3.75KHz 1@0 CH-High

Agilent Spectrum Analyzer - Occupied BW.
02;52.04 714 Jan

Radio Std: Nene TracelDetector

Center Frlu 715 80000 M!
" Trig: Free Run &WIHold > 1001100

#Acten: 40 dB Radio Device: BTS

Center Freq 715.800000 MHz

=
HIFGainLow

Ref 30.00 dBm

Max Hold

Center 715.8 MHz

#VBW 6.2 kHz Sweep 238.4 ms|

Total Power

Occupied Bandwidth
70.647 kHz
-76.766 kHz
41.13 kHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

» Alignment Completed

NB-IOT Band 12 QPSK 15KHz 1@0 CH-High

Agilent Spectrum Analyzer - Occupied BW
(02,5400 714 3an 03,

Radio Std: Nene Trace/Detector

C'nurFruu 715 80000 M!
Trig: Free Run &WIHold > 1001100

Center Freq 715.800000 MHz
it #Atten: 40 dB Radio Device: BTS

Ref 30.00 dBm

Center 715.8 MHz Span 1 MHz|

Sweep 238.4 ms|

#VBW 6.2 kHz

Occupied Bandwidth Total Power
125.31 kHz
-45.320 kHz

130.1 kHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth
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NB-IOT Band 12 QPSK 15KHz 12@0 CH-Low

Agilent Spectrum Analyzer - Dccupied BW

11,0545 AMJan 09, 2020
n

Radio Std: TracelDetector

Gonter Freq; 699.200000 MHz )
W T1ig: o Run ‘AvglHold>10000
#Aten: 40 dB

Freq 699.200000 MHz

1P GainiLow Radio Devics: BTS

Ref 30.00 dBm

‘Span 1 MHz|
Sweep 238.4 ms|

Center 699.2 MHz

Res BW 2 kHz #VBW 6.2 kHz

Occupied Bandwidth Total Power 23.5 dBm

183.46 kHz
234 Hz
239.9 kHz

99.00 %
-26.00 dB

OBW Power
xdB

Transmit Freq Error
x dB Bandwidth

usc i Alignment Completed

NB-IOT Band 12 QPSK 15KHz 12@0 CH-Middle

Agilent Spectrum Analyzer - Occupied BW

Center Freq 707.500000 MHz

Ref 30.00 dBm

i i

Center 707.5 MHz
#Res BW 2 kHz

Occupied Bandwidth

Center Freg: 707500000 MH:
N Trig: Free Run
#Atten: 40 dB

LR LT R
1

#VBW 6.2 kHz

Total Power

183.86 kHz

Transmit Freq Error
x dB Bandwidth

Msc i Alignment Completed

18 Hz OBW Power
241.0 kHz x dB

iz
AvglHeld=>100/100

) ““M'“"ll'h“ {l,.,.'ﬁ TFW" e r

07,52:55FM 0

Radio Std; None Trace/Detector

Radio Device: BTS

Span 1 MHz|
Sweep 238.4 ms

24.4 dBm

99.00 %
-26.00 dB

NB-IOT Band 12 QPSK 15KHz 12@0 CH-High

Agilent Spectrum Analyzer - Occupied BW
o F JGh 111558 AM Jon 09, 2020

X [ Freg: 715.800000 MHz Radio Std: None TracelDetector
Center Freq 715.800000 MHz o T ool 100100

i
#Acten: 40 dB

HIFGainLow Radio Device: BTS

Ref 30.00 dBm
Clear Write
I

Average
I
Max Hold

,.,-.,vr‘(ﬂ»1-\*‘-ﬂY'\'FI','\"‘I“r‘H[‘TM'\ |
| s onsses|

*1|"'n”~,u‘".,.,+,.,_|

Min Hold

Span 1 MHz|

#VBW 6.2 kHz Sweep 238.4 ms|

Occupied Bandwidth Total Power
183.81 kHz
324 Hz

251.3 kHz

OBW Power 99.00 %
x dB -26.00 dB

Transmit Freq Error
x dB Bandwidth

TA Technology (Shanghai) Co., Ltd.
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\J RF Test Report

Report No.: R2004A0248-R3

NB-IOT Band 13 BPSK 3.75KHz 1@0 CH-Low

Agilent Spectrum Analyzer - Occupied BW.

Center Freq: 777,200000 M Radls Std: None TracelDetector
M Trig: Free Run Avl

#Acten: 40 dB

2 ) JGNAUT
Center Freq 777.200000 MHz |H=o|d:>1onnnn

HIFGainLow

Radio Device: BTS

Ref 30.00 dBm

Average
e
Max Hold

#VBW 6.2 kHz Sweep 238.4 ms|

Occupied Bandwidth Total Power
66.512 kHz
-79.164 kHz

40.36 kHz

99.00 %
-26.00 dB

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

» Alignment Completed

NB-IOT Band 13 BPSK 15KHz 1@0 CH-Low

Aglent Spectrum Analyzer - Gccupied BW
ConterFreq: 777200000 MHz TraceMetector
Trig: Free Run AvglHoldz> 100100

#Atten: 40 dB

Center Freq 777.200000 MHz

Radio Device: BTS

Ref 30.00 dBm

Span 1 MHz|

#VBW 6.2 kHz Sweep 238.4 ms|

Occupied Bandwidth Total Power 26.4 dBm

121.04 kHz
-47.002 kHz
104.7 kHz

99.00 %
-26.00 dB

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

Jignment Completed

NB-IOT Band 13 BPSK 3.75KHz 1@0 CH-Middle

Agilent Spectrum Analyzer - Occupied BW.

JGN T 05,07-54PM 0

Radio Std; TracelDetector

Center Freq; 762000000 MHz
M Trig: Free Run AvglHold> 100100
#Atten: 40 dB Radio Device: BTS

Center Freq 782.000000 MHz

HIFGainLow

Ref 30.00 dBm

Average
I
Max Hold

#VBW 6.2 kHz Sweep 238.4 ms

Total Power 24.2 dBm

Occupled Bandwidth
62.954 kHz
-81.124 kHz
4114 kHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

NB-IOT Band 13 BPSK 15KHz 1@0 CH-Middle

Agilent Spectrum Analyzer - Occupied BW
08,0%.21PM 0ct

Radio Std; Trace/Detector

Center Freq: 752,0000(
Trig: Free Run
#Atten: 40 dB

[ onrz
Center Freq 782.000000 MHz A\vnllfold:ﬂonﬂﬂn

Radio Device: BTS

Ref 30.00 dBm

T

Span 1 MHz|
Sweep 238.4 ms

Center 782 MHz

‘Res BW 2 kHz #VBW 6.2 kHz

QOccupied Bandwidth Total Power 26.3 dBm

126.53 kHz
-44.959 kHz
103.7 kHz

99.00 %
-26.00 dB

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

ile <Screen_4302.png> saved

Agilent Spectrum Analyzer - Occupied BW.

E T JGNAUTO |02
Center Freq: 786,800000 MHz Radio Std: None TracelDetector
" Trig: Free Run AvglHeld=>100/100

"+ pamen: 40 4B

Center Freq 786.800000 MHz
Radio Device: BTS

Ref 30.00 dBm

Center 786.8 MHz

* #VBW 6.2 kHz Sweep 238.4 ms|

Occupied Bandwidth Total Power 23.7 dBm

60.497 kHz
-81.940 kHz
40.80 kHz

99.00 %
-26.00 dB

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

NB-IOT Band 13 BPSK 15KHz 1@0 CH-High

Agilent Spectrum Analyzer - Occupied BW
T JGN T 02,555 P14 3an 3,

Radio Std: None Trace/Detector

Center Freg: 788 800000 MHz
N Trig: Free Run AvglHold> 100100
#Atten: 40 dB

Center Freq 786.800000 MHz
Radio Device: BTS

Ref 30.00 dBm

Span 1 MHz|
Sweep 238.4 ms|

Center 786.8 MHz
#Res BW 2 kHz

#VBW 6.2 kHz

Occupied Bandwidth Total Power
126.06 kHz
-45.317 kHz

113.5 kHz

99.00 %
-26.00 dB

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth
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\J RF Test Report

Report No.: R2004A0248-R3

NB-IOT Band 13 QPSK 3.75KHz 1@0 CH-Low

Agilent Spectrum Analyzer - Occupied BW.

Center Freq: 777,200000 MHz TracelDetector
" Trig: Free Run Avgl|Hold:> 100100

#Acten: 40 dB Radio Device: BTS

Center Freq 777.200000 MHz

=
HIFGainLow

Ref 30.00 dBm

Max Hold

Center 777.2 MHz

#VBW 6.2 kHz Sweep 238.4 ms|

Occupied Bandwidth
68.204 kHz

-77.470 kHz OBW Power 99.00 %
40.26 kHz x dB -26.00 dB

Transmit Freq Error
x dB Bandwidth

NB-IOT Band 13 QPSK 15KHz 1@0 CH-Low

Agilent Spectrum Analyzer - Occupied BW
T L125:46 AM Jin 05,

Radio Std: Nene Trace/Detector

CenterFre. 777 200000 M!
Trig: Free Run &vnIHold > 1001100

' #amen: 40 4B Radio Device: BTS

Center Freq 777.200000 MHz

Ref 30.00 dBm

S
”«-' [ : IT_,]” ‘M rt'ﬁ ¥

Center 777.2 MHz

Span 1 MHz|

#VBW 6.2 kHz Sweep 238.4 ms|

Occupied Bandwidth
118.84 kHz

-48.628 kHz OBW Power 99.00 %
101.6 kHz x dB -26.00 dB

Transmit Freq Error
x dB Bandwidth

Center Freq; 762,000 TracelDetector
o Trig: Free Run
Harten: 40 4B

00 M| Radio Std: None
&vnIHold > 1001100
Radio Device: BTS

Max Hold

Span 1 MHz|

#VBW 6.2 kHz Sweep 238.4 ms

QOccupied Bandwidth Total Power 24.7 dBm
68.020 kHz
=77.305 kHz OBW Power

40.20 kHz x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

i File <Screen_4301.png> saved

NB-IOT Band 13 QPSK 15KHz 1@0 CH-Middle

Agilent Spectrum Analyzer - Occupied BW
08,054PM

Radio Std; None Trace/Detector

CenterFre. 732 000000 M!
Trig:Free &vnIHold > 1001100
#Atten: 40 dB

Center Freq 782.000000 MHz
Radio Device: BTS

Ref 30.00 dBm

il ki TTTW

Span 1 MHz|
Sweep 238.4 ms

#VBW 6.2 kHz

QOccupied Bandwidth Total Power 26.9 dBm
116.61 kHz
~48.837 kHz OBW Power

114.8 kHz x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

i File <Screen_4303.png> saved

NB-IOT Band 13 QPSK 3.75KHz 1@0 CH-High

Agilent Spectrum Analyzer - Occupied BW.
02,5840 714 Jan

Radio Std: Nene TracelDetector

Center Frlu 735 80000 M!
" Trig: Free Run &vnIHold > 1001100
#Acten: 40 dB Radio Device: BTS

Center Freq 786.800000 MHz

=
HIFGainLow

Ref 30.00 dBm

Max Hold

Center 786.8 MHz

#VBW 6.2 kHz Sweep 238.4 ms|

Total Power

Occupied Bandwidth
66.271 kHz
-77.550 kHz
39.55 kHz x dB

OBW Power 99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

NB-IOT Band 13 QPSK 15KHz 1@0 CH-High

Agilent Spectrum Analyzer - Occupied BW
02,5506 714 3an 03,

Radio Std: Nene Trace/Detector

C'nurFruu 735 80000 M!
s Trig:Free Run ﬂ\liﬂHold > 1001100

Center Freq 786.800000 MHz
in:Low #Atten: 40 dB Radio Device: BTS

Ref 30.00 dBm

Center 786.8 MHz Span 1 MHz|

Sweep 238.4 ms|

#VBW 6.2 kHz

Occupied Bandwidth Total Power
116.96 kHz
-49.276 kHz OBW Power 99.00 %

117.4 kHz x dB -26.00 dB

Transmit Freq Error
x dB Bandwidth

TA Technology (Shanghai) Co., Ltd.
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\J RF Test Report

Report No.: R2004A0248-R3

NB-IOT Band 13 QPSK 15KHz 12@0 CH-Low

Agilent Spectrum Anlyzet - Occupied BN
I 9 T UNATC 1127:94 A0, 2020
Center Freq 777.200000 MHz Center Freq: 777 200000 MHz Radio Std: None

d N Trig:Free Run AvglHoldz> 100100
ow #Arten: 40 dB Radio Device: BTS

TracelDetector

Ref 30.00 dBm

iy

ITW r.‘,,fw.‘.;mm AT e

Center 777.2 MHz i Span 1 MHz
* #VBW 6.2 kHz Sweep 238.4 ms|

Occupied Bandwidth Total Power 22.7 dBm
184.84 kHz

Transmit Freq Error -247 Hz OBW Power 99.00 %

x dB Bandwidth 252.6 kHz x dB -26.00 dB

Clear Write
I
Average
e
Max Hold
I

Min Hold

Agilent Spectrum Analyzer - Occupied BW

Ref 30.00 dBm

Center 782 MHz
#Res BW 2 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Msc LFile <Screen_4304.png> saved

Center Freq 782.000000 MHz

NB-IOT Band 13 QPSK 15KHz 12@0 CH-Middle

E T, JGH 109:10:28 PM O
Center Freq: 782,000000 MHz Radio Std: Nene Trace/Detector
Trig: Free Run AvglHeld:>100/100
#Aren: 40 dB Radio Device: BTS

Yl iy
" ”’T"”"mrﬂ\“f i |'l"m|

Span 1 MHz|
#VBW 6.2 kHz Sweep 238.4 ms

Total Power 24.6 dBm

183.69 kHz
410Hz  OBW Power 99.00 %
239.3kHz  xdB -26.00 dB

NB-IOT Band 13 QPSK 15KHz 12@0 CH-High

Agilent Spectrum Analyzer - Occupied BW.

Center Freq 786.800000 MHz Centar Freq; 755,5000
O Trig; Free Run
#IFGain:Low #Atten: 40 dB

11135 13 - 05, 2020
e TracelDetector

00MHz
AvglHoldz> 100100
Radio Device: BTS

Ref 30.00 dBm

#VBW 6.2 kHz Sweep 238.4 ms|

Occupied Bandwidth Total Power
182.72 kHz

Transmit Freq Error 520 Hz OBW Power 99.00 %
x dB Bandwidth 248.1 kHz x dB -26.00 dB

Clear Write
| e
Average
I
Max Hold
I

Min Hold

TA Technology (Shanghai) Co., Ltd.
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\J RF Test Report

Report No.: R2004A0248-R3

NB-IOT Band 66 BPSK 3.75KHz 1@0 CH-Low

Agilent Spectrum Analyzer - Occupied BW.
T i MFeb 25, 2020
710200000 GH: Radio Std: None
&leold > 1001100

Radio Device: BTS

a ——
Center Freq 1.710200000 GHz i ‘I;;?'F'N;'Run

A Gainlow * #Acten: 40 dB

Ref 30.00 dBm

Center 1.71 GHz

Span 1 MHz|

#VBW 6.2 kHz Sweep 238.4 ms|

Occupied Bandwidth
63.434 kHz

-81.896 kHz OBW Power
40.06 kHz x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

gilent Spectrum Analyzer - Occupied BW

Ui Center Freq: 1710200000 GH
Trig: Free Run

= #Aten: 40 dB

Center Freq 1.71020000 GHz

Ref 30.00 dBm

o i
Max Hold I

wT;‘ T“‘-WV‘T"'

Center 1.71 GHz
#VBW 6.2 kHz
Occupied Bandwidth
128.59 kHz
-45.023 kHz OBW Power
117.2 kHz x dB

Transmit Freq Error
x dB Bandwidth

{1138 PP
i

NB-IOT Band 66 BPSK 15KHz 1@0 CH-Low

M Feb 25, 2020

Std: None TracefDetector

&WIHold > 1001100

Radio Device: BTS

Span 1 MHz|
Sweep 238.4 ms|

99.00 %
-26.00 dB

03117,22PM 021 25,2019
1745000000 Gz Radio Std: Nona
‘Avg|Hold>100/100

Radio Device: BTS

Cemer 1.745 GHz Span 1 MHz|

#VBW 6.2 kHz Sweep 238.4 ms|

Occupied Bandwidth Total Power

62.308 kHz
82.120kHz  OBW Power
41.78kHz  xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

e Sptrn o O o
s ‘Conter Froq 1.745000000 GHz

-
#IFGainiLow

Ref 30.00 dBm

»W

e

#VBW 6.2 kHz

Occupied Bandwidth Total Power

119.85 kHz
47.950kHz  OBW Power
103.1kHz  xdB

Transmit Freq Error
x dB Bandwidth

1745000000 GHz
) F AvglHold=>100/100
BArtes

NB-IOTBand 66 BPSK 15KHz 1@0 CH-Middle

0422:44FM OCL 25, 2018

Radio Std: None Trace/Detector

Radio Device: BTS

Span 1 MHz|
Sweep 238.4 ms|

26.1 dBm

99.00 %
-26.00 dB

08:22.25 PM Feb 25, 2020
Center Freq: 1779800000 GH Radio Std: None
" Trig: Free Run &WIHold > 1001100

A Gainlow * #Acten: 40 dB Radio Device: BTS

Ref 30.00 dBm

I
 S—

Center 1.78 GHz Span 1 MHz|

#VBW 6.2 kHz Sweep 238.4 ms|

Occupied Bandwidth Total Power
62.700 kHz
-82.149 kHz OBW Power
41.74 kHz x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

TracelDetector

Trig: Free Run
#Atten: 40 dB

Max Hold

Center 1.78 GHz
#VBW 6.2 kHz

Occupied Bandwidth Total Power
129.00 kHz
-45.000 kHz OBW Power

116.9 kHz x dB

Transmit Freq Error
x dB Bandwidth

Center Frag: 1779500000 GHz
AvglHald> 100100

08:24/43 PM e 25, 2020

Radio Std: Nene Trace/Detector

Radio Device: BTS

i

Span 1 MHz|
Sweep 238.4 ms|

99.00 %
-26.00 dB

TA Technology (Shanghai) Co., Ltd.
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\J RF Test Report

Report No.: R2004A0248-R3

NB-IOT Band 66 QPSK 3.75KHz 1@0 CH-Low

Agilent Spectrum Analyzer - Occupied BW.

I 25 PMFeb 25, 2020
710200000 GH: Radio Std: None
&WIHold > 1001100

Center Freq 1.71020000 GHz CenterFreq: 1 TracelDetector
o Trig: Free Run

A Gainlow * #Acten: 40 dB Radio Device: BTS

Ref 30.00 dBm

Max Hold

Center 1.71 GHz Span 1 MHz|

#VBW 6.2 kHz Sweep 238.4 ms|

Occupied Bandwidth
69.679 kHz

-77.609 kHz OBW Power
42.18 kHz x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

NB-IOT Band 66 QPSK 15KHz 1@0 CH-Low

Ailent Spectrum Anlyzer - Occupied BW
1 : : g S 2 25, 2000
Center Freq 1.710200000 GHz Center Freq: T|WUU°G Radio Std: Nene
d O Trig: Free Run AvalHeld:»100H00
#Aten: 40 dB Radio Device: BTS

Trace/Detector

Ref 30.00 dBm

" P qurr-’l‘
Pil'l "'H]]’ |

Center 1.71 GHz Span 1 MHz|

#VBW 6.2 kHz Sweep 238.4 ms|

Occupied Bandwidth
120.14 kHz

-48.527 kHz OBW Power
117.2 kHz x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Mlﬂﬂ Spectrum Alulylu Decupied BW
0417,55PM 0t 25, 2019

Radio Std: None TracelDetector

Cantar Fraq: 1745000000 Gz
Conter Froq i.745000000 GHz M Trig: Fres Run ‘AvglHold> 100400

#IFGainLow © Béten: 40 dB Radio Device: BTS

Ref 30.00 dBm

Span 1 MHz|
Sweep 238.4 ms|

#VBW 6.2 kHz

Occupied Bandwidth Total Power 24.0 dBm

68.519 kHz
T7.771kHz  OBW Power 99.00 %
4034KkHz  xdB -26.00 dB

Transmit Freq Error
x dB Bandwidth

NB-IOT Band 66 QPSK 15KHz 1@0 CH-Middle

Mlﬂﬂ Spectrum Alulylu Decupied BW
18PM OCt 25, 2019

082
Radio Std: None Trace/Detector

Gontar Freq: 1746000000 GHz
M Trig: Fres Run ‘AvglHold>100/100
#Aten: 40 dB

Csnl‘-r Freq 1 745000000 GHZ

1P GainiLow Radio Device: BTS

Ref 30.00 dBm

"'"T‘T‘TT’VHT'W‘*"’""'ffl' "

It

Span 1 MHz|
Sweep 238.4 ms|

Center 1.745 GHz
# #VBW 6.2 kHz

Occupied Bandwidth Total Power 26.1 dBm

117.95 kHz
49.635kHz  OBW Power 99.00 %
116.7kHz  xdB -26.00 dB

Transmit Freq Error
x dB Bandwidth

Agilent Spectrum Analyzer - Occupied BW.
08:23,08 PM Feb 25, 2020

Radio Std: Nene TracelDetector

Center Frlu . 778800000 GHz
" Trig: Free Run AvglHeld=>100/100
#Acten: 40 dB

Center Freq 1.77980000 GHz

=
HIFGainLow

Radio Device: BTS

Ref 30.00 dBm

Max Hold

Center 1.78 GHz Span 1 MHz|

#VBW 6.2 kHz Sweep 238.4 ms|

Occupied Bandwidth Total Power 25.7 dBm

70.125 kHz
-77.372 kHz OBW Power
40.39 kHz x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

08:25,48 PM Feb 25, 2020

Radio Std: Nene Trace/Detector

C'nurFruu . 778800000 GHz
Trig: Free Run AvglHeld=>100/100

#Atten: 40 dB Radio Device: BTS

Ref 30.00 dBm

Center 1.78 GHz Span 1 MHz|

#VBW 6.2 kHz Sweep 238.4 ms|

Occupied Bandwidth Total Power
122.82 kHz
-49.102 kHz OBW Power

118.9 kHz x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

TA Technology (Shanghai) Co., Ltd.
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