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1. Summary of Test Report

1.1. Test ltems

Description MOVETIME FAMILY WATCH
Model Name MT40A
Applicant’s name TCL Communication Ltd.

Manufacturer's Name TCL Communication Ltd.

. 1.2. Test Standards

Please refer to “4. Reference Documents”

1.3. Test Result
Pass / Fail / Please refer to “6 Test Results”

1.4. Testing Location
Address: Building G, Shenzhen International Innovation Center, No.1006 Shennan Road,
Futian District, Shenzhen, Guangdong, P. R. China

1.5. Project Data
Testing Start Date: 2019-09-17

Testing End Date: 2019-10-16
1.6. Signature

% %

Lai I\)IinghuL
(Prepared this test report)

& dnde.

Huang Qiuqin

(Reviewed this test report)

Inp—

Zhang Hao
(Approved this test report)
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2. CLIENT INFORMATION

2.1. Applicant Information
Company Name: TCL Communication Ltd.
5/F, Building 22E, 22 Science Park East Avenue, Hong Kong Science

Address /Post: )

Park, Shatin, NT, Hong Kong
Contact Person: Gong Zhizhou
Contact Email zhizhou.gong@tcl.com
Telephone: 0086-755-36611722
Fax: 0086-755-36612000-81722

2.2. Manufacturer Information
Company Name: TCL Communication Ltd.
5/F, Building 22E, 22 Science Park East Avenue, Hong Kong Science

Address /Post: )

Park, Shatin, NT, Hong Kong
Contact Person: Gong Zhizhou
Contact Email zhizhou.gong@tcl.com
Telephone: 0086-755-36611722
Fax: 0086-755-36612000-81722

©Copyright. All rights reserved by SAICT.
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3. Equipment Under Test (EUT) and Ancillary Equipment (AE)
3.1. About EUT

Description MOVETIME FAMILY WATCH

Model Name MTA40A

Frequency Bands WCDMA Band 2,4,5

Antenna Integrated

Extreme vol. Limits 3.6VDC to 4.35VDC (hominal: 3.8VDC)
Extreme temp. Tolerance -10°C to +55°C

Condition of EUT as received  No abnormality in appearance
3.2. Internal Identification of EUT used during the test

EUT ID* IMEI HW Version SW Version Sample Arrival Date
UT02aa 352213110000042 PIO V1.0 2019-09-16
UT1l5aa 352213110000059 PIO V1.0 2019-09-16

*EUT ID: is used to identify the test sample in the lab internally.
3.3. Internal Identification of AE used during the test

AE ID* Description SN
AE1l Battery /
AE2 USB Cable /
AE3 USB Cable /
AE1
Model ZWD602531V
Manufacturer ZWD
Capacity 600mAh
Nominal Voltage 3.8V
AE2
Model CDA3122005C1
Manufacturer JUWEI
Capacity /
Nominal Voltage /
AE3
Model CDA3122005C2
Manufacturer SHENGHUA
Capacity /

Nominal Voltage /
*AE ID: is used to identify the test sample in the lab internally.
3.4. General Description
The Equipment Under Test (EUT) is a model LTE mobile watch with integrated antenna. It consists
of normal options: lithium battery, charger. Manual and specifications of the EUT were provided to
fulfil the test.

©Copyright. All rights reserved by SAICT.
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4. REFERENCE DOCUMENTS
4.1. Reference Documents for testing
The following documents listed in this section are referred for testing.
Reference Title Version
10-1-18
FCC Part 22 PUBLIC MOBILE SERVICES N
Edition
10-1-18
FCC Part 24 PERSONAL COMMUNICATIONS SERVICES Edition
FCC Part 2 FREQUENCY ALLOCATIONS AND RADIO TREATY 10-1-18
MATTERS; GENERAL RULES AND REGULATIONS Edition
MISCELLANEOUS WIRELESS COMMUNICATIONS 10-1-18
FCC Part 27 .
SERVICES Edition
American National Standard of Procedures for Compliance
ANSI C63.26 Testing of Licensed Transmitters Used in Licensed Radio 2015
Service

©Copyright. All rights reserved by SAICT.
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5. LABORATORY ENVIRONMENT

Control room / conducted chamber did not exceed following limits along the RF testing:

Temperature Min. =15 'C,Max. =35 C
Relative humidity Min. =20 %, Max. = 80 %
Shielding effectiveness > 110 dB

Electrical insulation >2 M

Ground system resistance <40

Fully-anechoic chamber did not exceed following limits along the EMC testing

Temperature

Min. =15 °C, Max. =35 C

Relative humidity

Min. = 15 %, Max. = 75 %

Shielding effectiveness

0.014MHz-1MHz> 60 dB; 1MHz-18000MHz>90 dB

Electrical insulation

> 2M

Ground system resistance

<4Q

Voltage Standing Wave Ratio
(VSWR)

< 6dB, from 1to 18 GHz, 3 m distance

Uniformity of field strength

Between 0 and 6 dB, from 80 to 6000 MHz

©Copyright. All rights reserved by SAICT.
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6. SUMMARY OF TEST RESULTS

Abbreviations used in this clause:
P Pass
) F Fail
Verdict Column -
NA Not applicable
NM Not measured
) The test is performed in test location A, B, C or D
Location Column A/B/C/D . , i i .
which are described in section 1.1 of this report
WCDMA Band II
Secti in thi
Iltems Test Name Clause in FCC rules ection in this Verdict
report
1 Output Power 2.1046/24.232 Al P
o | Field Strength of Spurious 2.1053/24.238 A2 P
Radiation
3 Frequency Stability 2.1055/24.235 A.3 P
4 Occupied Bandwidth 2.1049/24.238 A4 P
5 Emission Bandwidth 2.1049/24.238 A.5 P
6 Band Edge Compliance 2.1051/24.238 A.6 P
7 Conducted Spuriaus 2.1051/24.238 A7 P
Emission
8 Peak-to-Aver_age Power 24232 A8 p
Ratio
WCDMA Band V
i Section in this )
Iltems Test Name Clause in FCC rules Verdict
report
1 Output Power 2.1046/22.913 Al P
o | Field Strength of Spurious 2.1053/22.917 A2 P
Radiation
3 Frequency Stability 2.1055/22.355 A.3 P
4 Occupied Bandwidth 2.1049/22.917 A4 P
5 Emission Bandwidth 2.1049/22.917 A.5 P
6 Band Edge Compliance 2.1051/22.917 A.6 P
7 Conducied Spurious 2.1051/22.917 A7 P
Emission
Peak-to-Average Power
8 i 22.913 A.8 P
Ratio

©Copyright. All rights reserved by SAICT.
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WCDMA Band IV

) Section in this )
Iltems Test Name Clause in FCC rules Verdict
report

1 Output Power 2.1046/27.50(d) A.l P

o | Field Strength of Spurious 2.1053/27.53(h) A2 P
Radiation

3 Frequency Stability 2.1055/27.54 A.3 P

4 Occupied Bandwidth 2.1049/27.53(g) A4 P

5 Emission Bandwidth 2.1049/27.53(g) A5 P

6 Band Edge Compliance 2.1051/27.53(h) A.6 P

7 Conducted Spurious 2.1051/27.53(h) A7 P
Emission

8 Peak-to-AI%/er'age Power 27.50(d) A8 p

atio

©Copyright. All rights reserved by SAICT.
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7. STATEMENT

Since the information of samples in this report is provided by the client, the laboratory is not respo
nsible for the authenticity of sample information.

This report takes measured values as criterion of test conclusion. The test conlusion meets the li
mit requirements.

©Copyright. All rights reserved by SAICT.
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NO. Description Type Manufacture Series Number | Cal Due Date
1 Test Receiver ESR7 R&S 101676 2019-11-28
2 BiLog Antenna 3142E ETS 00224831 2021-05-17
3 Horn Antenna 3117 ETS-lindgren 00066577 2022-04-02

QSH-SL-18
4 Horn Antenna Q-par 17013 2020-01-15
-26-S-20
BBHA
5 Antenna Schwarzbeck 1593 2019-12-11
9120D
6 Antenna VUBA 9117 Schwarzbeck 207 2020-07-16
QWH-SL-18
7 Antenna Q-par 15979 2020-01-16
-40-K-SG
8 preamplifier 83017A Agilent MY39501110 /
9 Signal Generator SMB100A R&S 179725 2019-11-28
Fully Anechoic i
10 FACT3-2.0 ETS-Lindgren 1285 2020-07-20
Chamber
11 Spectrum Analyzer FSV40 R&S 101192 2020-05-20
Universal Radio
12 Communication CMW500 R&S 152499 2020-07-17
Tester
Universal Radio
13 Communication CMU200 R&S 123210 2019-12-13
Tester
14 | Spectrum Analyzer FSU R&S 101506 2019-12-13
Temperature
15 SH-241 ESPECs 92007516 2019-11-13
Chamber
Agilent
16 DC Power Supply U3606A ) MY50450012 2019-11-13
Technologies
Test software
Item Name Vesion
Radiated EMC32 Version 10.01.00

©Copyright. All rights reserved by SAICT.
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ANNEX A: MEASUREMENT RESULTS

A.1 OUTPUT POWER

Reference

FCC: CFR Part 2.1046, 22.913, 24.232, 27.50(d)

A.1.1 Summary

During the process of testing, the EUT was controlled via Rhode & Schwarz Digital Radio
Communication tester (CMU-200 or CMW500) to ensure max power transmission and proper
modulation.

This result contains max output power and EIRP measurements for the EUT. In all cases, output
power is within the specified limits.

A.1.2 Conducted

A.1.2.1 Method of Measurements

The EUT was set up for the max output power with pseudo random data modulation.

These measurements were done at 3 frequencies, 1852.4 MHz, 1880.0MHz and 1907.6MHz for
WCDMA Band 11;826.4MHz, 836.6MHz and 846.6MHz for WCDMA Band V and 1712.4MHz,
1740.0MHz and 1752.6MHz for WCDMA Band IV (bottom, middle and top of operational
frequency range).

Limit

According to FCC Part 2.1046

A.1.2.2 Measurement result

WCDMA Band I
QPSK
CH Frequency(MHz) output power(dBm)
WCDMA 9262 1852.4 22.72
(Band I1) 9400 1880.0 22.79
9538 1907.6 22.92
16QAM
CH Frequency(MHz) output power(dBm)
WCDMA 9262 1852.4 21.95
(Band I1) 9400 1880.0 21.92
9538 1907.6 22.05

©Copyright. All rights reserved by SAICT.
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WCDMA Band V
QPSK
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No. 119N01990-RF-UMTS

CH Frequency(MHz) output power(dBm)
WCDMA 4132 826.4 22.90
(Band V) 4183 836.6 22.85
4233 846.6 22.81
16QAM
CH Frequency(MHz) output power(dBm)
WCDMA 4132 826.4 22.01
(Band V) 4183 836.6 21.99
4233 846.6 21.95
WCDMA Band IV
QPSK
CH Frequency(MHz) output power(dBm)
WCDMA 1312 1712.4 22.93
(Band IV) 1450 1740.0 22.89
1513 1752.6 2291
16QAM
CH Frequency(MHz) output power(dBm)
WCDMA 1312 1712.4 22.13
(Band IV) 1450 1740.0 22.05
1513 1752.6 22.12

Note: Expanded measurement uncertainty is U = 0.488dB, k = 1.96

Page 14 of 88
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A.1.3 Radiated

A.1.3.1 Description

This is the test for the maximum radiated power from the EUT.

Rule Part 24.232(b) specifies, "Mobile/portable stations are limited to 2 watts e.i.r.p. Peak power"

and 24.232(c) specifies that "Peak transmit power must be measured over any interval of

continuous transmission using instrumentation calibrated in terms of an rms-equivalent

voltage."Rule Part 22.913(a) specifies ” The ERP of mobile transmitters and auxiliary test

transmitters must not exceed 7 Watts.”

A.1.3.2 Method of Measurement

1. For radiated emissions measurements performed at frequencies less than or equal to 1 GHz,
EUT was placed on a 80 cm high non-conductive stand at a 3 meter test distance from the
receive antenna. For radiated measurements performed at frequencies above 1 GHz, EUT
was placed on a 1.5 meter high non-conductive stand at a 3 meter test distance from the
receive antenna. Receiving antenna was placed on the antenna mast 3 meters from the EUT.
For emission measurements. The receiving antenna shall be varied from 1 m to 4 m in height
above the reference ground in a search for the relative positioning that produces the maximum
radiated signal level. The test setup refers to figure below. Detected emissions were
maximized at each frequency by rotating the EUT through 360° and adjusting the receiving
antenna polarization. The radiated emission measurements of all transmit frequencies in three
channels (High, Middle, Low) were measured with peak detector.

Receiving Antenna

Allenuator
L

2. The EUT is then put into continuously transmitting mode at its maximum power level during
the test. And the maximum value of the receiver should be recorded as (Pr).
3. The EUT shall be replaced by a substitution antenna. The test setup refers to figure below.

L

Signal
Substitute Generator
Antenna o
5 > £
"’Ei eceiving Antenna
]
|

In the chamber, an substitution antenna for the frequency band of interest is placed at the

©Copyright. All rights reserved by SAICT.
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reference point of the chamber. An RF Signal source for the frequency band of interest is
connected to the substitution antenna with a cable that has been constructed to not interfere
with the radiation pattern of the antenna. A power (Pvea) IS applied to the input of the
substitution antenna, and adjusts the level of the signal generator output until the value of the
receiver reach the previously recorded (P,). The power of signal source (Puea) iS recorded.
The test should be performed by rotating the test item and adjusting the receiving antenna
polarization.

A amplifier should be connected to the Signal Source output port. And the cable should be
connect between the Amplifier and the Substitution Antenna.

The cable loss (P) ,the Substitution Antenna Gain(dBi) (G.) and the Amplifier Gain (P ag)
should be recorded after test.

The measurement results are obtained as described below:

Power(EIRP)=Pyea - Pag - Po + Ga

This value is EIRP since the measurement is calibrated using an antenna of known gain (2.15
dBi) and known input power.

ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP = EIRP -2.15dB.

©Copyright. All rights reserved by SAICT.
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Burst Peak EIRP (dBm)

WCDMA Band II <33dBm (2W)
Measurement result
QPSK
Pa(dB)+
Frequency(MHz) P vea(dBm) Ga Antenna Gain(dBi) EIRP(dBm) Limit(dBm) Polarization
Pag(dB)
1852.40 -19.77 -29.30 10.00 19.53 33.00 H
1880.00 -19.80 -29.40 10.00 19.60 33.00 H
1907.60 -19.57 -29.30 10.00 19.73 33.00 H
16QAM
Pa(dB)+
Frequency(MHz) P mea(dBm) Ga Antenna Gain(dBi) EIRP(dBm) Limit(dBm) Polarization
Pag(dB)
1852.40 -20.40 -29.30 10.00 18.90 33.00 H
1880.00 -20.39 -29.40 10.00 19.01 33.00 H
1907.60 -19.00 -29.30 10.00 20.30 33.00 H

Frequency: 1907.60MHz
Peak EIRP(dBm)= PMea(-21.11dBm)-(Pcl+PAg)(-29.40dB)+Ga (10dB) =20.30dBm
ANALYZER SETTINGS: RBW = VBW = 5MHz

WCDMA Band V-ERP

Limits

Burst Peak ERP (dBm)

WCDMA Band V

<38.45dBm

Measurement result

QPSK
Pa(dB)+ Ga Antenna
Frequency(MHz) P vea(dBm) Correction(dB) ERP(dBm) Limit(dBm) Polarization
P ag(dB) Gain(dBi)
826.40 -11.81 -33.60 -0.30 2.15 19.34 38.45 H
836.60 -11.64 -33.50 -0.30 2.15 19.41 38.45 H
846.60 -11.51 -33.50 -0.30 2.15 19.54 38.45 H
16QAM
P (dB)+ Ga Antenna Correction
Frequency(MHz) P mea(dBm) ERP(dBm) Limit(dBm) Polarization
Pag(dB) Gain(dBi) (dB)
826.40 -13.01 | -33.60 -0.30 2.15 18.14 | 38.45 H
836.60 -12.84 | -33.50 -0.30 2.15 18.21 | 38.45 H
846.60 -12.71 | -33.50 -0.30 2.15 18.34 | 38.45 H

Frequency: 846.60MHz
Peak ERP(dBm)= PMea(-14.32dBm)-(Pcl+PAg)(-33.60dB)+Ga (-0.30dB)-2.15dB=19.54dBm
ANALYZER SETTINGS: RBW = VBW = 5MHz

©Copyright. All rights reserved by SAICT.
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Burst Peak EIRP (dBm)

WCDMA Band IV <30.00dBm
Measurement result
QPSK
Frequency(MHz) P mea(dBm) P (dB)+ Pag(dB) Ga Antenna Gain(dBi) | EIRP(dBm) Limit(dBm) Polarization
1712.40 -19.67 -29.60 7.90 17.83 30.00 H
1740.00 -20.30 -29.50 7.90 17.10 30.00 H
1752.60 -20.35 -29.50 7.90 17.05 30.00 H
16QAM
Frequency(MHz) P mea(dBm) P (dB)+ Pag(dB) Ga Antenna Gain(dBi) | EIRP(dBm) | Limit(dBm) Polarization
1712.40 -18.87 -29.60 7.90 18.63 30.00 H
1740.00 -18.49 -29.50 7.90 18.91 30.00 H
1752.60 -19.12 -29.50 7.90 18.28 30.00 H
Frequency: 1740.00MHz
Peak EIRP(dBm)= PMea(-19.67dBm)-(Pcl+PAg)(-29.60dB)+Ga (7.90dB)=18.91dBm
ANALYZER SETTINGS: RBW = VBW = 5MHz
Note: The maximum value of expanded measurement uncertainty for this test item is U =

3.34dB(30MHz-3GHz)/4.06dB(3GHz-18GHz)/4.56dB(18GHz-40GHz), k = 2
Note: Both of Vertical and Horizontal polarizations are evaluated, but only the worst case is
recorded in this report.

©Copyright. All rights reserved by SAICT.
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A.2 FIELD STRENGTH OF SPURIOUS RADIATION

Reference

FCC: CFR 2.1053, 22.917, 24.238, 27.53(h).

A.2.1 Measurement Method

The spectrum was scanned from 30 MHz to the 10th harmonic of the highest frequency generated

within the equipment. The resolution bandwidth is set 1MHz as outlined in Part 24.238, Part

22.917 and Part 27.53.The spectrum was scanned with the mobile station transmitting at carrier

frequencies that pertain to low, mid and high channels of WCDMA Band Il, WCDMA Band V and

WCDMA Band V.

The procedure of radiated spurious emissions is as follows:

1. For radiated emissions measurements performed at frequencies less than or equal to 1 GHz,
EUT was placed on a 80 cm high non-conductive stand at a 3 meter test distance from the
receive antenna. For radiated measurements performed at frequencies above 1 GHz, EUT
was placed on a 1.5 meter high non-conductive stand at a 3 meter test distance from the
receive antenna. Receiving antenna was placed on the antenna mast 3 meters from the EUT.
For emission measurements. The receiving antenna shall be varied from 1 m to 4 m in height
above the reference ground in a search for the relative positioning that produces the maximum
radiated signal level. The test setup refers to figure below. Detected emissions were
maximized at each frequency by rotating the EUT through 360° and adjusting the receiving
antenna polarization. The radiated emission measurements of all transmit frequencies in three
channels (High, Middle, Low) were measured with peak detector.

Receiving Antenna

Allenuator

2. The EUT is then put into continuously transmitting mode at its maximum power level during
the test. And the maximum value of the receiver should be recorded as (Pr).
3. The EUT shall be replaced by a substitution antenna. The test setup refers to figure below.

: Signal
SA Substitute | Generator
Antenna
E Iﬁ
. L "
5 . E
g § eceiving Antenna o
[
[l
L £ f 1 —1
L =
vy
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In the chamber, an substitution antenna for the frequency band of interest is placed at the
reference point of the chamber. An RF Signal source for the frequency band of interest is
connected to the substitution antenna with a cable that has been constructed to not interfere
with the radiation pattern of the antenna. A power (Pvea) is applied to the input of the
substitution antenna, and adjusts the level of the signal generator output until the value of the
receiver reach the previously recorded (P,). The power of signal source (Puea) iS recorded.
The test should be performed by rotating the test item and adjusting the receiving antenna
polarization.

The Path loss (P,) between the Signal Source with the Substitution Antenna and the
Substitution Antenna Gain(dBi) (G,) should be recorded after test.

A amplifier should be connected in for the test.

The Path loss (Py) is the summation of the cable loss and the gain of the amplifier.

The measurement results are obtained as described below:

Power(EIRP)=Pwyea - Pp + Ga

This value is EIRP since the measurement is calibrated using an antenna of known gain (2.15
dBi) and known input power.

ERP can be calculated from EIRP by subtracting the gain of the dipole, ERP = EIRP -2.15dB.

©Copyright. All rights reserved by SAICT.



HP No. I19N01990-RF-UMTS
SAICT =220 Page 21 of 88

A.2.2 Measurement Limit

Part 24.238 , Part 22.917 and Part 27.50 specify that the power of any emission outside of the
authorized operating frequency ranges must be attenuated below the transmitting power (P) by a
factor of at least 43 + 10 log(P) dB.

The specification that emissions shall be attenuated below the transmitter power (P) by at least 43
+ 10 log (P) dB, translates in the relevant power range (1 to 0.001 W) to -13 dBm. At 1 W the
specified minimum attenuation becomes 43 dB and relative to a 30 dBm (1 W) carrier becomes a
limit of -13 dBm. At 0.001 W (0 dBm) the minimum attenuation is 13 dB, which again yields a limit
of -13 dBm. In this way a translation of the specification from relative to absolute terms is carried
out.

A.2.3 Measurement Results

Radiated emissions measurements were made only at the upper, middle, and lower carrier
frequencies of WCDMA Band 11 (1852.4 MHz, 1880.0MHz and 1907.6MHz), WCDMA Band
V(826.4MHz, 836.6MHz and 846.6MHz) and WCDMA Band IV (1712.4MHz, 1740.0MHz and
1752.6MHz). It was decided that measurements at these three carrier frequencies would be
sufficient to demonstrate compliance with emissions limits because it was seen that all the
significant spurs occur well outside the band and no radiation was seen from a carrier in one block
of the WCDMA Band 1I, WCDMA Band V and WCDMA Band IV into any of the other blocks. The
equipment must still, however, meet emissions requirements with the carrier at all frequencies
over which it is capable of operating and it is the manufacturer's responsibility to verify this.
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A.2.4 Measurement Results Table

Frequency Channel Frequency Range Result
Low 30MHz-10GHz Pass

WCDMA Band V Middle 30MHz-10GHz Pass
High 30MHz-10GHz Pass

Low 30MHz-20GHz Pass

WCDMA Band I Middle 30MHz-20GHz Pass
High 30MHz-20GHz Pass

Low 30MHz-20GHz Pass

WCDMA Band IV Middle 30MHz-20GHz Pass
High 30MHz-20GHz Pass

A.2.5 Sweep Table

Working .

Subrange (GHz) RBW VBW Sweep time (s)
Frequency

0.03~1 100KHz 300KHz 10

1-2 1 MHz 3 MHz 2

WCDMA Band V 2~5 1 MHz 3 MHz 3

5~-8 1 MHz 3 MHz 3

8~10 1 MHz 3 MHz 3

0.03~1 100KHz 300KHz 10

1-2 1 MHz 3 MHz 2

2~5 1 MHz 3 MHz 3

WCDMA Band Il >~8 1 MHz 3 MHz 3

8~11 1 MHz 3 MHz 3

11~14 1 MHz 3 MHz 3

14~18 1 MHz 3 MHz 3

18~20 1 MHz 3 MHz 2

0.03~1 100KHz 300KHz 10

1-2 1 MHz 3 MHz 2

2~5 1 MHz 3 MHz 3

WCDMA Band IV >~8 1 MHz 3 MHz 3

8~11 1 MHz 3 MHz 3

11~14 1 MHz 3 MHz 3

14~18 1 MHz 3 MHz 3

18~20 1 MHz 3 MHz 3
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WCDMA BAND Il Mode Channel 9262/1852.4MHz (QPSK)

Pmea(dBm | Path | Antenna Peak Limit(dB L
Frequency(MHz) ) ) Polarization
) loss | Gain(dBi) | EIRP(dBm) m)
8249.00 -61.72 1.90 11.50 -52.12 -13.00 Y
9767.50 -61.16 2.30 11.90 -51.56 -13.00 V
11004.50 -59.05 2.30 11.00 -50.35 -13.00 V
12769.00 -60.49 2.70 14.10 -49.09 -13.00 V
14877.50 -56.60 2.70 11.90 -47.40 -13.00 Vv
17082.00 -54.21 2.90 13.20 -43.91 -13.00 Y
WCDMA BAND Il Mode Channel 9400/1880MHz (QPSK)
Pmea(dBm | Path | Antenna Peak Limit(dB L
Frequency(MHz) ) i Polarization
) loss | Gain(dBi) | EIRP(dBm) m)
10587.00 -59.68 2.20 11.60 -50.28 -13.00 Vv
12027.00 -60.23 2.70 13.10 -49.83 -13.00 H
13384.00 -59.73 2.30 13.70 -48.33 -13.00 H
14263.00 -57.73 2.60 12.30 -48.03 -13.00 Y
15555.00 -58.86 2.70 15.50 -46.06 -13.00 V
17099.50 -55.55 2.90 13.20 -45.25 -13.00 Y
WCDMA BAND Il Mode Channel 9538/1907.6MHz (QPSK)
Pmea(dBm | Path | Antenna Peak Limit(dB o
Frequency(MHz) ) ) Polarization
) loss | Gain(dBi) | EIRP(dBm) m)
10941.50 -60.18 2.40 11.60 -50.98 -13.00 H
12119.00 -60.72 2.60 13.10 -50.22 -13.00 Vv
13250.50 -60.28 2.30 13.70 -48.88 -13.00 Vv
14477.00 -57.10 2.60 11.90 -47.80 -13.00 Vv
15503.00 -59.65 2.70 15.50 -46.85 -13.00 Y
17328.50 -55.72 2.90 13.20 -45.42 -13.00 V
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WCDMA BAND Il Mode Channel 9262/1852.4MHz (16QAM)

Pmea(dBm | Path | Antenna Peak Limit(dB L
Frequency(MHz) ) ) Polarization
) loss | Gain(dBi) | EIRP(dBm) m)
10683.50 -58.96 2.40 11.00 -50.36 -13.00 Y
12004.00 -59.17 2.70 13.10 -48.77 -13.00 Y
12983.00 -59.74 2.50 13.70 -48.54 -13.00 Y
14816.00 -56.66 2.70 11.90 -47.46 -13.00 Y
15972.00 -59.38 2.60 15.50 -46.48 -13.00 Y
17466.50 -55.70 3.30 13.20 -45.80 -13.00 Y
WCDMA BAND Il Mode Channel 9400/1880MHz (16QAM)
Pmea(dBm | Path | Antenna Peak Limit(dB L
Frequency(MHz) ) i Polarization
) loss | Gain(dBi) | EIRP(dBm) m)
10600.00 -58.90 2.40 11.00 -50.30 -13.00 Vv
11637.50 -56.74 2.60 11.50 -47.84 -13.00 Y
13417.50 -57.99 2.50 12.90 -47.59 -13.00 Y
14917.00 -57.31 2.40 11.90 -47.81 -13.00 Y
16322.00 -58.60 2.70 15.20 -46.10 -13.00 V
17539.00 -53.40 3.30 11.20 -45.50 -13.00 Y
WCDMA BAND Il Mode Channel 9538/1907.6MHz (16QAM)
Pmea(dBm | Path | Antenna Peak Limit(dB o
Frequency(MHz) ) ) Polarization
) loss | Gain(dBi) | EIRP(dBm) m)
10654.50 -59.56 2.40 11.00 -50.96 -13.00 H
11654.50 -58.42 2.60 11.50 -49.52 -13.00 Vv
12754.50 -60.56 2.60 14.10 -49.06 -13.00 H
13988.00 -58.31 2.50 12.30 -48.51 -13.00 Vv
15155.50 -56.83 2.50 13.00 -46.33 -13.00 Y
17111.00 -55.64 2.90 13.20 -45.34 -13.00 Y
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WCDMA BAND V Mode Channel 4132/826.4MHz (QPSK)

Pmea(dBm | Path | Antenna Peak Limit(dB L
Frequency(MHz) ) ) Polarization
) loss | Gain(dBi) | ERP(dBm) m)
3522.00 -65.55 1.10 12.30 -56.50 -13.00 Vv
4035.50 -66.36 1.20 12.60 -57.11 -13.00 Y
5032.00 -65.49 1.30 12.60 -56.34 -13.00 Y
5754.50 -65.94 1.50 13.20 -56.39 -13.00 Y
6454.00 -63.04 1.60 12.80 -53.99 -13.00 Vv
8147.50 -60.86 2.20 11.50 -53.71 -13.00 Vv
WCDMA BAND V Mode Channel 4183/836.6MHz (QPSK)
Pmea(dBm | Path | Antenna Peak Limit(dB L
Frequency(MHz) ) i Polarization
) loss | Gain(dBi) | ERP(dBm) m)
3481.00 -64.91 1.10 12.30 -55.86 -13.00 \Y,
4058.50 -66.10 1.30 12.60 -56.95 -13.00 H
4657.00 -65.30 1.30 12.70 -56.05 -13.00 Y
5506.00 -65.82 1.40 13.20 -56.17 -13.00 Y
7211.00 -61.93 1.90 11.90 -54.08 -13.00 Y
8346.00 -62.02 1.80 11.50 -54.47 -13.00 Y
WCDMA BAND V Mode Channel 4233/846.6MHz (QPSK)
Pmea(dBm | Path | Antenna Peak Limit(dB L
Frequency(MHz) ) ) Polarization
) loss | Gain(dBi) | ERP(dBm) m)
3424.50 -65.58 1.10 12.30 -56.53 -13.00 H
4068.00 -66.47 1.30 12.60 -57.32 -13.00 \Y,
4895.50 -66.40 1.40 12.70 -57.25 -13.00 Vv
5711.00 -66.08 1.50 13.20 -56.53 -13.00 H
6832.50 -62.86 1.80 11.90 -54.91 -13.00 Y
8311.50 -61.89 1.80 11.50 -54.34 -13.00 H
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WCDMA BAND V Mode Channel 4132/826.4MHz (16QAM)

Pmea(dBm | Path | Antenna Peak Limit(dB L
Frequency(MHz) ) ) Polarization
) loss | Gain(dBi) | ERP(dBm) m)
11660.50 -57.85 2.60 11.50 -51.10 -13.00 H
12550.50 -60.82 2.40 14.10 -51.27 -13.00 Y
13375.00 -59.57 2.50 12.90 -51.32 -13.00 Y
14989.00 -56.53 2.40 11.90 -49.18 -13.00 Y
16031.00 -60.67 2.60 16.90 -48.52 -13.00 Y
17319.00 -55.51 3.20 13.20 -47.66 -13.00 H
WCDMA BAND V Mode Channel 4183/836.6MHz (16QAM)
Pmea(dBm | Path | Antenna Peak Limit(dB L
Frequency(MHz) ) i Polarization
) loss | Gain(dBi) | ERP(dBm) m)
10608.00 -59.65 2.40 11.00 -53.20 -13.00 Vv
12094.50 -60.58 2.70 13.10 -52.33 -13.00 Y
13282.00 -60.32 2.30 13.70 -51.07 -13.00 Y
14534.00 -57.16 2.60 11.90 -50.01 -13.00 H
16384.00 -58.25 2.70 15.20 -47.90 -13.00 V
17870.00 -54.04 3.60 11.20 -48.59 -13.00 Y
WCDMA BAND V Mode Channel 4233/846.6MHz (16QAM)
Pmea(dBm | Path | Antenna Peak Limit(dB o
Frequency(MHz) ) ) Polarization
) loss | Gain(dBi) | ERP(dBm) m)
11014.00 -59.24 2.30 11.00 -52.69 -13.00 H
11971.50 -57.82 2.60 11.50 -51.07 -13.00 H
13368.50 -58.25 2.30 12.90 -49.80 -13.00 Vv
14478.50 -57.54 2.60 11.90 -50.39 -13.00 Vv
15362.00 -59.79 2.40 15.50 -48.84 -13.00 H
17082.00 -55.31 2.90 13.20 -47.16 -13.00 H
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WCDMA BAND IV Mode Channel 1312/1712.4MHz (QPSK)

Pmea(dBm | Path | Antenna Peak Limit(dB L
Frequency(MHz) ) ) Polarization
) loss | Gain(dBi) | EIRP(dBm) m)
10584.00 -59.14 2.20 11.00 -50.34 -13.00 Vv
11767.00 -58.08 2.50 11.00 -49.58 -13.00 Y
13441.50 -59.30 2.50 13.70 -48.10 -13.00 Y
14798.50 -56.67 2.50 11.90 -47.27 -13.00 Y
16283.50 -59.45 2.70 16.90 -45.25 -13.00 Vv
17028.50 -55.71 2.90 13.20 -45.41 -13.00 Y
WCDMA BAND IV Mode Channel 1450/1740.0MHz (QPSK)
Pmea(dBm | Path | Antenna Peak Limit(dB L
Frequency(MHz) ) i Polarization
) loss | Gain(dBi) | EIRP(dBm) m)
11248.50 -59.03 2.60 11.00 -50.63 -13.00 Vv
12331.00 -59.72 2.60 13.10 -49.22 -13.00 H
13273.50 -60.18 2.30 13.70 -48.78 -13.00 Vv
14465.50 -57.43 2.60 11.90 -48.13 -13.00 Vv
15961.00 -60.71 2.60 16.90 -46.41 -13.00 Y
17054.50 -55.54 2.90 13.20 -45.24 -13.00 Y
WCDMA BAND IV Mode Channel 1513/1752.6MHz (QPSK)
Pmea(dBm | Path | Antenna Peak Limit(dB L
Frequency(MHz) ) ) Polarization
) loss | Gain(dBi) | EIRP(dBm) m)
10830.50 -59.61 2.40 11.00 -51.01 -13.00 H
11999.50 -58.22 2.50 11.00 -49.72 -13.00 \Y,
12974.50 -60.41 2.50 14.10 -48.81 -13.00 Vv
14450.00 -56.68 2.60 11.90 -47.38 -13.00 \Y,
16229.00 -60.07 2.70 16.90 -45.87 -13.00 Vv
17454.50 -56.67 2.90 13.20 -46.37 -13.00 Vv
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WCDMA BAND IV Mode Channel 1312/1712.4MHz (16QAM)

Pmea(dBm | Path | Antenna Peak Limit(dB L
Frequency(MHz) ) ) Polarization
) loss | Gain(dBi) | EIRP(dBm) m)
5680.00 -64.97 1.30 13.20 -53.07 -13.00 H
6418.50 -62.50 1.60 12.80 -51.30 -13.00 V
7926.50 -61.75 1.90 11.50 -52.15 -13.00 V
10674.00 -59.34 2.40 11.60 -50.14 -13.00 Y
13631.50 -57.64 2.50 11.60 -48.54 -13.00 H
17121.50 -56.05 2.90 13.20 -45.75 -13.00 Y
WCDMA BAND IV Mode Channel 1450/1740.0MHz (16QAM)
Pmea(dBm | Path | Antenna Peak Limit(dB L
Frequency(MHz) ) i Polarization
) loss | Gain(dBi) | EIRP(dBm) m)
4118.50 -65.86 1.20 12.60 -54.46 -13.00 H
6470.00 -63.75 1.70 12.80 -52.65 -13.00 H
7988.50 -61.38 1.90 11.50 -51.78 -13.00 H
10550.50 -59.32 2.20 11.60 -49.92 -13.00 H
11748.50 -58.55 2.50 11.60 -49.45 -13.00 V
14844.00 -58.07 2.60 11.90 -48.77 -13.00 Y
WCDMA BAND IV Mode Channel 1513/1752.6MHz (16QAM)
Pmea(dBm | Path | Antenna Peak Limit(dB o
Frequency(MHz) ) ) Polarization
) loss | Gain(dBi) | EIRP(dBm) m)
5728.00 -64.20 1.50 13.20 -52.50 -13.00 H
8389.00 -61.64 1.80 11.50 -51.94 -13.00 H
10039.50 -59.65 2.00 11.60 -50.05 -13.00 H
11655.00 -58.38 2.60 11.60 -49.38 -13.00 H
13121.00 -58.95 2.30 11.60 -49.65 -13.00 V
16320.00 -59.16 2.70 16.90 -44.96 -13.00 H

Note: The maximum value of expanded measurement uncertainty for this test item is U =
3.34dB(30MHz-3GHz)/4.06dB(3GHz-18GHz)/4.56dB(18GHz-40GHz), k = 2
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A.3 FREQUENCY STABILITY

Reference

FCC: CFR Part 2.1055, 22.355, 24.235, 27.54

A.3.1 Method of Measurement

In order to measure the carrier frequency under the condition of AFC lock, it is necessary to make

measurements with the EUT in a “call mode”. This is accomplished with the use of R&S CMU200

DIGITAL RADIO COMMUNICATION TESTER.

1. Measure the carrier frequency at room temperature.

2. Subject the EUT to overnight soak at -10C.

3. With the EUT, powered via nominal voltage, connected to the CMU200 and in a simulated call
on mid channel of WCDMA Band Il, WCDMA Band V and WCDMA Band IV, measure the
carrier frequency. These measurements should be made within 2 minutes of Powering up the
EUT, to prevent significant self-warming.

4. Repeat the above measurements at 10°C increments from -10°C to +50°C. Allow at least 1 1/2
hours at each temperature, unpowered, before making measurements.

5. Remeasure carrier frequency at room temperature with nominal voltage. Vary supply voltage
from minimum voltage to maximum voltage, in 0.1Volt increments remeasuring carrier
frequency at each voltage. Pause at nominal voltage for 1 1/2 hours unpowered, to allow any
self-heating to stabilize, before continuing.

6. Subject the EUT to overnight soak at +50°C.

7. With the EUT, powered via nhominal voltage, connected to the CMU200 and in a simulated call
on the centre channel, measure the carrier frequency. These measurements should be made
within 2 minutes of Powering up the EUT, to prevent significant self-warming.

8. Repeat the above measurements at 10°C increments from +50°C to -10°C. Allow at least 1 1/2
hours at each temperature, unpowered, before making measurements.

9. Atall temperature levels hold the temperature to +/- 0.5°C during the measurement procedure.

A.3.2 Measurement Limit

A.3.2.1 For Hand carried battery powered equipment

According to the JTC standard the frequency stability of the carrier shall be accurate to within 0.1

ppm of the received frequency from the base station. This accuracy is sufficient to meet Sec.

24.235, Frequency Stability. The frequency stability shall be sufficient to ensure that the

fundamental emission stays within the authorized frequency block. As this transceiver is

considered "Hand carried, battery powered equipment” Section 2.1055(d)(2) applies. This requires
that the lower voltage for frequency stability testing be specified by the manufacturer. This

transceiver is specified to operate with an input voltage of between 3.6VDC and 4.35VDC, with a

nominal voltage of 3.8VDC. Operation above or below these voltage limits is prohibited by

transceiver software in order to prevent improper operation as well as to protect components from
overstress. These voltages represent a tolerance of -10 % and +12.5 %. For the purposes of
measuring frequency stability these voltage limits are to be used.

A.3.2.2 For equipment powered by primary supply voltage

According to the JTC standard the frequency stability of the carrier shall be accurate to within 0.1

ppm of the received frequency from the base station. This accuracy is sufficient to meet Sec.
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24.235, Frequency Stability. The frequency stability shall be sufficient to ensure that the
fundamental emission stays within the authorized frequency block. For this EUT section
2.1055(d)(1) applies. This requires varying primary supply voltage from 85 to 115 percent of the

nominal value for other than hand carried battery equipment.
A.3.3 Measurement results

WCDMA Band Il

Frequency Error vs Voltage-QPSK

Voltage(V) Frequency error(Hz) Frequency error(ppm)
3.8 4 0.002
4.35 -6 0.003
3.6 -3 0.002

Frequency Error vs Temperature-QPSK

temperature(°C) Frequency error(Hz) Frequency error(ppm)

-10 -5 0.004

0 -5 0.003

10 -5 0.003

20 4 0.002
30 -5 0.003
40 -5 0.003
50 -8 0.003

Frequency Error vs Voltage-16QAM

Voltage(V) Frequency error(Hz) Frequency error(ppm)
3.8 -3 0.002
4.35 -2 0.001
3.6 -4 0.002

Frequency Error vs Temperature-16QAM

temperature(C)

Frequency error(Hz)

Frequency error(ppm)

-10 -4 0.002

0 4 0.002
10 -3 0.002
20 -4 0.002
30 -5 0.003
40 -8 0.005
50 -5 0.002
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Voltage(V) Frequency error(Hz) Frequency error(ppm)
3.8 -6 0.007
4.35 -4 0.005
3.6 -4 0.005

Frequency Error vs Temperature-QPSK

temperature(C)

Frequency error(Hz)

Frequency error(ppm)

-10 -6 0.006

0 -3 0.003
10 4 0.003
20 -6 0.007
30 2 0.005
40 -2 0.004
50 -5 0.008

Frequency Error vs Voltage-16QAM

Voltage(V) Frequency error(Hz) Frequency error(ppm)
3.8 -3 0.004
4.35 3 0.003
3.6 -3 0.004

Frequency Error vs Temperature-16QAM

temperature(C)

Frequency error(Hz)

Frequency error(ppm)

-10 -4 0.005

0 -3 0.003
10 2 0.003
20 -4 0.004
30 2 0.002
40 -3 0.003
50 -3 0.004
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Voltage(V) Frequency error(Hz) Frequency error(ppm)
3.8 -8 0.004
4.35 -10 0.006
3.6 -9 0.005

Frequency Error vs Temperature-QPSK

temperature(C)

Frequency error(Hz)

Frequency error(ppm)

-10 -12 0.005

0 -10 0.005
10 -6 0.006
20 -7 0.004
30 -10 0.003
40 -9 0.006
50 -9 0.007

Frequency Error vs Voltage-16QAM

Voltage(V) Frequency error(Hz) Frequency error(ppm)
3.8 -8 0.004
4.35 -11 0.006
3.6 -8 0.005

Frequency Error vs Temperature-16QAM

temperature(C)

Frequency error(Hz)

Frequency error(ppm)

-10 -9 0.005

0 -8 0.005
10 -8 0.005
20 -7 0.004
30 -8 0.005
40 -9 0.005
50 -8 0.005

Expanded measurement uncertainty is 10Hz, k = 2
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A.4 OCCUPIED BANDWIDTH

Reference

FCC: CFR Part 2.1049, 22.917, 24.238, 27.53(Q).

A.4.1 Occupied Bandwidth Results

Occupied bandwidth measurements are only provided for selected frequencies in order to reduce
the amount of submitted data. Data were taken at the extreme and mid frequencies of the US
Cellular/PCS frequency bands. The table below lists the measured 99% BW. Spectrum analyzer
plots are included on the following pages.

a) The spectrum analyzer center frequency is set to the nominal EUT channel center frequency.
The frequency span for the spectrum analyzer shall be set wide enough to capture all modulation
products including the emission skirts (i.e., two to five times the OBW).

b) The nominal IF filter bandwidth (3 dB RBW) shall be in the range of 1 to 5 % of the anticipated
OBW, and the VBW shall be at least 3 times the RBW.

c) Set the reference level of the instrument as required to keep the signal from exceeding the
maximum input mixer level for linear operation. In general, the peak of the spectral envelope must
be at least 10log (OBW / RBW) below the reference level.

e) Set the detection mode to peak, and the trace mode to max hold.

d) Use the 99 % power bandwidth function of the spectrum analyzer and report the measured
bandwidth.
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WCDMA Band Il (99% BW)-QPSK

Frequency(MHz) Occupied Bandwidth (99% BW)( MHz)
1852.4 4.15
1880.0 4.15
1907.6 4.15

WCDMA Band 1I
Channel 9262-Occupied Bandwidth (99% BW)-QPSK

<§§> "RBN 50 kHz Marker 1 [T1 ]
“ VBN 200 kHz 12.74 dBn
Ref 25 dBm Att 30 B SWT 5 ms 1.852902949 Gz
OBN |4.150641026 Mz
F2c Tamp [T LTT OBV
1 .26 b |IN

e o sdvetgptirhn el N e A — ;852&20692@2
ol r B LT

/ \\ "

WWM W"“WWWW,W -

IR

e

Center 1.8524 Gz 1 MHz/ Span 10 MHz

Date: 24.SEP.2019 12:27:39

Channel 9400-Occupied Bandwidth (99% BW)-QPSK

® RBNV 50 KHz Marker 1 [T1 ]
VBN 200 KHz 13.31 dBn
Ref 25 dBm ALt 30 B SWT 5 ms 1.879054487 GHz
By [4.15064]026 V\/Hzl
o TeT [T LTT OpNT
1 4.08 cer |
o | et o Wk, 18779376 Giiz
1 ] W oz e 7 I O
= 2 .30 dBr
Fc /v 1882088 GHz
/ \ o
- / \
- M
WMM MWM o
a0 ¥
I
[-8C
I-ec
[ -7C
Center 1.88 GHz 1 MHz/ Span 10 MHz

Date: 24.SEP.2019 12:28:13
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Channel 9538-Occupied Bandwidth (99% BW)-QPSK

<§§> “RBN 50 kHz Marker 1 [T1 ]
“VBN 200 kHz 14.20 dBr
Ref 25 dBm ALt 30 dB SWT 5ms 1.908225000 GHz
OBV [4.150641026 MHz
-2C Tep [T ITT
& .06 dar| N
S AT L R - 1.90851667 GHz
LA j“} W[ Tem|Z [T
-26 dBr
1.909661308 GHz

Center 1.9076 GHz 1 MHz/ Span 10 MHz

Date: 24.SEP.2019 12:28:47
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WCDMA Band Il (99% BW)-16QAM

Frequency(MHz) Occupied Bandwidth (99% BW)( MHz)
1852.4 4.15
1880.0 4.15
1907.6 4.17

WCDMA Band 1I
Channel 9262-Occupied Bandwidth (99% BW)-16QAM

® *RBN 50 Kriz Marker 1 [T1 ]
“ VBN 200 kHz 13.05 dBn
Ref 25 dBm Att 30 B SWT 5 ms 1.853008974 GHz
OBV [4.15064)026 Mz
-2C Tap [T LT OBV]
1 4.07 cen|IN
| L " 1.85033P692 Gz
1 Ay }N‘ ", e [Z [T Opr]
m:A

EXT

Ir

e

Center 1.8524 Gz 1 MHz/ Span 10 MHz

Date: 24.SEP.2019 14:31:57

Channel 9400-Occupied Bandwidth (99% BW)-16QAM

® *RBN 50 KHz Marker 1 [T1 ]
“ VBN 200 kHz 13.69 dBr
Ref 25 dBm Att 30 B SWT 5 ms 1.879038462 GHz
OBN |4.150641026 MHz
F20 Tep [T [TT
e .64 car|IN
MJMWWWMVM\ 1.8 GHz
EWE: - 10 LA “'\ Terp|2 [T1
= v 78 dBr
Fe 7 K 1.882088333 GHz
/ \ o
B / \
= M L’L\/“MJ\WM,
RRE et A | BT
| —3C e
L
- -5C
- —6C
-7
Center 1.88 GHz 1 Miz/ Span 10 Mz

Date: 24.SEP.2019 14:32:31
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Channel 9538-Occupied Bandwidth (99% BW)-16QAM

® “RBN 50 kHz Marker 1 [T1 ]

“VBN 200 kHz 13.85 dBr
Ref 25 dBm Att 30 dB SAT 5 ms 1.906718590 GHz
BN [4.1 7 MHz

20 Tep [T [TT

1 .15 cer|IN

o MWWWMWM 1905514667 Gz

e W v\‘LT’z Tep |2 [T1
=t .61 dBr
7 bz\ 1.900688333 GHz

Center 1.9076 Gz 1 MHz/ Span 10 VHz

Date: 24.SEP.2019 14:33:04
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WCDMA Band V(99% BW)-QPSK

No. [19N01990-RF-UMTS
Page 38 of 88

Frequency(MHz) Occupied Bandwidth (99% BW)( MHz)
826.4 4.17
836.6 4.15
846.6 4.15
WCDMA Band V
Channel 4132-Occupied Bandwidth (99% BW)-QPSK
® “RBN 50 kHz Marker 1 [T1 ]
VBN 200 kHz 14.78 dBv
Ref 25 dBm Att 30 dB SNT 5 ms 827.041025641 MHz
MWMW 634330600308 Miz|
%‘*m rs Vo Tep|2 [T1 opil
=0 j &\ 4.29 dBr
- / \ 848.499358974 MHz
Center 826.4 MHz 1 MWHz/ Span 10 MHz

Date: 24.SEP.2019 13:59:37

Channel 4183-Occupied Bandwidth (99% BW)-QPSK

@ *RBN 50 KHz
VBNV 200 KHz

Ref 25 dBm Att 30 dB SANT 5 ms

Marker 1 [T1 ]
15.00 dBr
835.718589744 VHz

OBV |4.150641026 MHz

MWMM 834516664667 Mz

Tamp [T [TT OBNVT
5.26 denr |

12 Tep|2 [T OBV
K 4.90 dar
838.667307692 Mz

E

- —70

Center 836.6 MHz 1 MHz/

Date: 24.SEP.2019 14:00:11

Span 10 VHz
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Channel 4233-Occupied Bandwidth (99% BW)-QPSK

<§§> “RBW 50 kHz Marker 1 [T1 ]

“VBN 200 kHz 15.42 dBr
Ref 25 dBm Att 30 dB SANT 5 ms 847 .225000000 MHz
OBV [4.150641026 MHz

[~ 20 1 Tenp|L 1T

W .40 dbr|IN

M‘VW"M A 844511 7 MHz

EWE: - [ 10 7 P Tewp |2 11
= i Y\ 6.52 dBr
848.667307692 MHz

LT \ -
| \

Cernter 846.6 MHz 1 WHz/ Span 10 MHz

Date: 24.SEP.2019 14:00:44
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WCDMA Band V(99% BW)-16QAM

Frequency(MHz) Occupied Bandwidth (99% BW)( MHz)
826.4 4.17
836.6 4.15
846.6 4.14

WCDMA Band V
Channel 4132-Occupied Bandwidth (99% BW)-16QAM

® “RBN 50 kHz Marker 1 [T1 ]
“VBN 200 kHz 14.74 dBr
Ref 25 dBm ALt 30 B ST 5 ms 825518580744 Mz
BN |4.166666667 MHz

= 1 Temp [T [TT OBV

5.10 obr |

WMMMV\NUM 844_316666667 Mz

1 By T2 Tenp [2 [T OBV
= Fﬁt %i 5.40 dBr
89848333 MHz

. / \ ;
| \

el PR WAy, |

EXT

B

- —7C

Center 826.4 MHz 1 MHz/ Span 10 MHz

Date: 24.SEP.2019 14:16:30

Channel 4183-Occupied Bandwidth (99% BW)-16QAM

@ “RBN 50 KHz Marker 1 [T1 ]
VBN 200 kHz 14.82 dBr
Ref 25 dBm Att 30 dB SWT 5 ms 837.208974359 Mz
OBV [4.150641026 MHz
20 1 Temp [T [TT
.18 dar|IN
b o NWVNW‘W‘“I}”NM 83451 MHz
m:i W Temp[2 [T1

4.20 dBr

b
\

| \
[ odatfposadd ] WAoo, | oo

B

- —7C

Center 836.6 MHz 1 MHz/ Span 10 MHz

Date: 24.SEP.2019 14:17:04
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Channel 4233-Occupied Bandwidth (99% BW)-16QAM

® “RBWN 50 kiz varker 1 [T1 ]
“VBN 200 kHz 15.15 dBr
Ref 25 cBm Att 30 B SWT 5 ms 847208974359 Mz
BN [4.13461! MHz
20 1 Tep [T [TT
.10 aar| N
WV“L“’WW“‘“’ e 844. MHz
":" 10 [ 2 Temp |2 [T
[\l .15 dBr
- 848.667307692 Miz
/ \ TOF
B } \
. ;uVU
0 e
.
=
&0
e
Center 846.6 MHz 1 Mz/ Span 10 MHz

Date: 24.SEP.2019 14:17:38
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WCDMA Band IV(99% BW)-QPSK

Frequency(MHz) Occupied Bandwidth (99% BW)( MHz)
1712.4 414
1740.0 4.15
1752.6 4.15

WCDMA Band IV
Channel 1312-Occupied Bandwidth (99% BW)-QPSK

® *RBN 50 kHz varker 1 [T1 ]
VBN 200 KHz 11.92 dBr
Ref 25 dBm Att 30 B SWT 5 ms 1.713025000 GHz
BN |4.134615385 rszl
F2o Temp [T LT OB
1 2.91 cer (N
. 1 1.71033P692 Gz
W= -10 Wwku WMMW\N,\ Temp|2 [T1 OBV
V=R ? 2 169 dBr
L It 1.71446F308 Gz
/ \ F
B / \
- AJF\J \/\M
BEXT
uA“AﬂVmﬂﬁhm%kﬂ \A&M“Lwifmﬂbwﬂ
-0 FE
L
80
|- 60
|- —7C
Center 1.7124 GHz 1 M/ Span 10 MHz

Date: 24.SEP.2019 13:25:45

Channel 1450-Occupied Bandwidth (99% BW)-QPSK

® “RBN 50 KHz Marker 1 [T1 ]
S VBN 200 Kz 10.49 dBr
Ref 25 dBn Att 30 B SHT 5 ms 1.740608974 GHz
0B |4-15064J026 Mz

= TeTP [T LTI OBWT

.82 cer| N
B 1.73793P692 GHz
e

“[rao ;[WW\,MNVW W\? Te [z T o

1.74 B333 GHz

B

Center 1.74 GHz 1 Mz Span 10 MHz

Date: 24.SEP.2019 13:26:18
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Channel 1513-Occupied Bandwidth (99% BW)-QPSK

® RBN 50 KHz varker 1 [T1 ]
“ VBN 200 kHz 9.98 dar
Ref 25 dBn ALt 30 B SWT 5 ms 1.753208974 GHz
BV [4.15064]026 V\/Hzl
= Temp [T [TT 0BT I
.36 den|IN
& 1.750516667 GHz
’ﬁ * Il ] Tep |2 [T1 OBVl
- .53 dar
L 4 1.754667308 GHz
/ \ F
B / \
F-20
st -
) A ol
= aTE
L o
-850
F-ec
e
Center 1.7526 GHz 1 MHz/ Span 10 MHz

Date: 24.SEP.2019 13:26:52
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WCDMA Band IV(99% BW)-16QAM

No. [19N01990-RF-UMTS
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Frequency(MHz) Occupied Bandwidth (99% BW)( MHz)
1712.4 4.14
1740.0 4.14
1752.6 4.14
WCDMA Band IV
Channel 1312-Occupied Bandwidth (99% BW)-16QAM
@ “ RBN 50 kHz Marker 1 [T1 ]
VBNV 200 kHz 11.69 dBr
Ref 25 dBm Attt 30 dB SNT 5 ms 1.713008974 Gz
OBW |4.1346: MHz
20 Temp [T [TT
1 .43 cr| N
—— MU . = iﬁg oz
vre=n L Wm 1.96 dBr
Fe /F Y‘\ 1.71446¥308 Gz
wwwwm \/\”MMWMN -
- -60
Center 1.7124 GHz 1 WHz/ Span 10 MHz
Date: 24.SEP.2019 15:30:19
Channel 1450-Occupied Bandwidth (99% BW)-16QAM
@ “RBN 50 kHz Varker 1 [T1 ]
“ VBN 200 kHz 10.26 dBr
Ref 25 dBn Att 30 dB SWT 5 ms 1.740625000 GHz
BN [4.134615385 !\/Hzl
20 Temp [T LTI OpWT I
1.02 dar| N
o B 1.73793P692 GHz
e WWWWQ Tenp[2 [T1 0823 .
" /9 \7\\ 1.74206Y308 GHz
e
- —&C
Center 1.74 GHz 1 MHz/ Span 10 VHz

Date: 24.SEP.2019 15:30:52
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Channel 1513-Occupied Bandwidth (99% BW)-16QAM

® * RBN 50 kHz Marker 1 [T1 ]
“VBNV 200 kHz 10.03 dBr
Ref 25 dBm ALt 30 B SWT 5 ms 1.753208974 GHz
By [4.1346 M-z
20 Tep [T [TT
.00 o |IN
1 1. GHz
W [ 1c Y
A ATTSSTTVE MENTY Frre Tep |2 [T1
v WW Mw-\,\,\ T
. 5 2 1.754667308 Gz
/ \ o
B / \
N MJ b
EXT
R Lo oo AAM M g
-3¢ ezl
| .
[~ -85C
- —eC
[~ —7C
Certer 1.7526 Gz 1 MHz/ Span 10 Mz

Date: 24.SEP.2019 15:31:26

Note: Expanded measurement uncertainty is U = 3428Hz, k = 2
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A.5 EMISSION BANDWIDTH

Reference

FCC: CFR Part 2.1049, 22.917, 24.238, 27.53(Q).

A.5.1Emission Bandwidth Results

The emission bandwidth is defined as the width of the signal between two points, one below the
carrier center frequency and one above the carrier center frequency, outside of which all
emissions are attenuated at least 26dB below the transmitter power.

Similar to conducted emissions; Emission bandwidth measurements are only provided for
selected frequencies in order to reduce the amount of submitted data. Data were taken at the
extreme and mid frequencies. Table below lists the measured -26dBc BW. Spectrum analyzer
plots are included on the following pages.

WCDMA Band Il (-26dBc BW)-QPSK

Frequency(MHz) Emission Bandwidth (-26dBc BW)( MHz)
1852.4 4.90
1880.0 4.79
1907.6 4.81
WCDMA Band II
Channel 9262-Emission Bandwidth (-26dBc BW)-QPSK
@} “RBN 50 kHz Marker 1 [T1 ]
VBN 200 kHz 12.93 dBn
Ref 25 dBn Attt 50 dB SWT 5 ms 1.853008974 GHz
ndB [T1] 26.00 dB
F2C N BW 71 r(lbél VHZ “
e i nlan e LTlfl jijw e
FE Fac P T T.8A006/103 Gz
=t / Temp |2 [T1 n¢B]
Fe —1_ -33 dBr
/ \ 1.854861949 Gz
;\_WJC MMW\:\W g ‘YI\JVM«W”AM\.MMM
- —ec
Center 1.8524 GHz 1 MWHz/ Span 10 MHz

Date: 24.SEP.2019 12:29:57
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Channel 9400-Emission Bandwidth (-26dBc BW)-QPSK

<§§> “RBN 50 kHz Marker 1 [T1 ]
VBN 200 Kz 12.93 dar
Ref 25 dBm Attt 50 dB SNT 5 ms 1.853008974 GHz
naB 1] 26.00 B
F2C BW [ZF-90C33Ab oA VHZ
1 Tenp |1 [T1 48] [ Al
et Al s, —1p-07 cbn
1 /JU" '\\ 1.849964103 Gz
= Temp |2 [T1 4Bl
L / —13.33 dar
C “[ \ 1.854861949 GHz| 1
FC an T
=
EXT
L e
F—ac
I~ -5C
- —6C
F—7C
Center 1.8524 GHz 1 Mz Span 10 Mz
Date: 24.SEP.2019 12:29:57
Channel 9538-Emission Bandwidth (-26dBc BW)-QPSK
® * RBN 50 kHz Marker 1 [T1 ]
“ VBN 200 kHz 14.28 dBr
Ref 25 dBm Att 50 dB SWT 5 ms 1.908225000 GHz
ndB [T1] 26.00 B
- 2C BW 2. 807/69Y308 ViHZ
L Temp |1 [T1 ngiB] A
| AMMWNMWIMM —11.90 dBr
P ac I W 1_905196154 Gz
= / \ Tenp |2 [T1 ngB]
- -11.74 dbr
¢ 7/ \ 1910004846 GHz| 1
- _10 1 T2
20
EXT
-0 TE
.
-850
- &0
- 70
Center 1.9076 GHz 1 Mz/ Span 10 MHz

Date: 24.SEP.2019 12:32:15
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WCDMA Band Il (-26dBc BW)-16QAM

No. [19N01990-RF-UMTS
Page 48 of 88

Frequency(MHz) Emission Bandwidth (-26dBc BW)( MHz)
1852.4 4.82
1880.0 4.84
1907.6 4.79
WCDMA Band II
Channel 9262-Emission Bandwidth (-26dBc BW)-16QAM
® “RBN 50 kHz Marker 1 [T1 ]
“VBW 200 kHz 13.33 dBr
Ref 25 dBn Att 50 dB SANT 5 ms 1.853008974 GHz
naB 1] 26.00 dB l
B 1 A i el
g WWWWNM - . ,:—95;%?]2 g
=0 / “\\\ Temp 2_[r1 ngB]
B —12_58 dBr|
c / \ 1.8548196872 GHz| 1y
- —eC
Center 1.8524 GHz 1 MHz/ Span 10 MHz
Date: 24.SEP.2019 14:34:14
Channel 9400-Emission Bandwidth (-26dBc BW)-16QAM
® *RBN 50 kHz Marker 1 [T1 ]
“ VBN 200 kHz 13.83 dBr
Ref 25 dBn Att 50 dB SNT 5 ms 1.880608974 GHz
. ncB [T1]  2$.00 aB I
x Tenp 1-&?/2? " N
- s, | T
™ l/ R UlszBgao dbn
;fwwwwwu\,jl {Zﬂ.ﬁm«w s ]
Center 1.88 GHz 1 MHz/ Span 10 VHz

Date: 24.SEP.2019 14:35:24
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Channel 9538-Emission Bandwidth (-26dBc BW)-16QAM

® “RBN 50 kHz Marker 1 [T1 ]
“ VBN 200 kHz 14.22 dBr
Ref 25 dBm Att 50 B ST 5 ms 1.908208974 GHz
ndB [T1] 2$.00 dB
[~ 20 1 BV 791600067 VHZ
Tenp (1 [T1 ngiB] A
MMWWM -1£.13 dBr
=2 [ 7 1906212179 G
= f/ \\ Tenp |2 [T1 ngB]
. -11.05 dBr
1.910004846 GHz| ¢
4 T2
e
-—2C
EXT
¢ ITE
L
-5C
-—ec
|- —7C
Center 1.9076 GHz 1 MHz/ Span 10 MHz

Date: 24.SEP.2019 14:36:33

No. 119N01990-RF-UMTS

Page 49 of 88
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WCDMA Band V(-26dBc BW)-QPSK

No. [19N01990-RF-UMTS
Page 50 of 88

Frequency(MHz) Emission Bandwidth (-26dBc BW)( MHz)
826.40 4.79
836.60 4,78
846.60 4.74
WCDMA Band V
Channel 4132-Emission Bandwidth (-26dBc BW)-QPSK
<§§> “RBNV 50 kHz Marker 1 [T1 ]
VBN 200 kHz 14.54 dBr
Ref 25 dBm ALt 50 dB SANT 5 ms 826.992948718 MHz
| ndB |T1] 26.00 dB
WWW% et Ul,?fgs dBTI'A‘
ﬁ 1o 7 B34 0121 79As7 Wiz
" i il T
:L Jé \D ad8_80384¢154 Mz| 1
Center 826.4 VHz 1 MHz/ Span 10 VHz

Date: 24.SEP.2019 14:01:54

Channel 4183-Emission Bandwidth (-26dBc BW)-QPSK

@ “RBNV 50 KHz varker 1 [T1 ]
VBN 200 KHz 14.98 dBr
Ref 25 dBm Att 50 B SIT 5 ms 835.638461538 Mz
B [T 25.00 B I
- 2C [ BN (- 7756541026 VHZ
Temp |1 [T1 ngiB] N
MWWMM%% _1{_08 @B
ﬁ ES 7 N W DI 7HAS7 Wz
=0 Temp (2 [T1 ngB]
c -11.66 dar
Jg \  si8_987820513 MHz|
.~ WUJ‘J Ymmkh
W At ns WAy Mol et
=L
BEXT
X ae
L
- -85C
[ —6C
=/
Certer  836.6 Mz 1 Mz Span 10 MHz

Date: 24.SEP.2019 14:03:04
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Channel 4233-Emission Bandwidth (-26dBc BW)-QPSK

® “RBN 50 KHz Marker 1 [T1 ]
“ VBN 200 kHz 15.74 dBr
Ref 25 dBn Att 50 B SNT 5 ms 847208974359 Mz
noB [T1] 26.00 B ]
20 T B[4~ 74358y722 Wz
wﬂ“l”M Tenp |1 [T1 ngB] N
jﬂanﬁﬂux~\4ﬂﬁh FvJvﬁﬁq _10.52 dBr
F" |10 " 844228005128 Mz
= Tenp (2 [T1 ngB]
e -9.86 d&r
848.971794872 MHz| 11
1
o L) L
| A S A g t AN A
20
BXT
-0 e
l
-0
IF-e0
-7
Center 846.6 MHz 1 M=/ Span 10 VHz

Date: 24.SEP.2019 14:04:13

©Copyright. All rights reserved by SAICT.



No. [19N01990-RF-UMTS
Page 52 of 88

AYIIESBETA

SAICT:

WCDMA Band V(-26dBc BW)-16QAM

Frequency(MHz) Emission Bandwidth (-26dBc BW)( MHz)
826.40 4.76
836.60 4.76
846.60 4.76

WCDMA Band V
Channel 4132-Emission Bandwidth (-26dBc BW)-16QAM

@ “RBN 50 KHz varker 1 [TL ]
“ VBN 200 kHz 15.05 dar
Ref 25 dBn ALt 50 B SWT 5 ms 827041025641 Mz
nB [T1] 26.00 dB
oo 1 BV ZF_799601p385 VAZ
Tenp |1 [T1 ngB] N
WWMW _10.59 dBr
= 10 q 824028205128 MHz
= Tenp |2 [T1 ngE]
L -10.55 dBr
848787820513 Mz| 1
1 T2
o N\qu/ \'vw»h
WAt/ Ar) WPV TRFE PR
F-20

g

&
4

Center 826.4 MHz 1 MHz/ Span 10 MHz

Date: 24.SEP.2019 14:18:48

Channel 4183-Emission Bandwidth (-26dBc BW)-16QAM

@ “RBN 50 kHz varker 1 [T1 ]
VBN 200 Kz 14.89 dBn
Ref 25 dBm At 50 aB SWT 5 ms 837225000000 MHz
ndB [T11  26.00 aB l
[-20 1 BW 759615385 VHZ
Terp|1 [T1 n¢Bl N
RO e T Su e .63 o
= 10 g Y 34228205128 MHz
V= / Tenp|2 [T1 ngB]
Le -11.36 dBr
le \ &48.987820513 MHz| 1
2
- -1C
2o
BEXT
[ —=C =
.
F=c
I-ec
7o
Certer 836.6 Miz 1 MHz/ Span 10 Mz

Date: 24.SEP.2019 14:19:57
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Channel 4233-Emission Bandwidth (-26dBc BW)-16QAM

® * RBWN 50 kHz varker 1 [T1 ]
“VBN 200 kHz 15.44 dBr
Ref 25 cBm Att 50 dB SWT 5 ms 845638461538 Mz
ncB [T1] 0 dB
2o T BV [4- 7555
Tenp|1 [T1 ndgB] N
WWWM 1 50 o
1 e i %] SI4 . o05108 Wiz
= / \\ Temp |2 [T1 ngiB]
L -10_76 dar
848.987820513 M-z 1
1 2
s WJ \.«wd\
AAAA A s AR i
2o
EXT
-0 IE
L o
s
| —6C
| —7C
Certer 846.6 Mz 1 MHz/ Span 10 MHz

Date: 24.SEP.2019 14:21:06
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WCDMA Band IV(-26dBc BW)-QPSK

Frequency(MHz) Emission Bandwidth (-26dBc BW)( MHz)
1712.4 4.66
1740.0 4.65
1752.6 4.66

WCDMA Band IV
Channel 1312-Emission Bandwidth (-26dBc BW)-QPSK

® *RBN 50 kHz Marker 1 [T1 ]

“VBN 200 KHz 9.01 dBr

Ref 25 dBm “Att 30 B SWT 5 ms 1.710989744 GHz

noB [T1]  25.00 B l

- 20 BV ZF_ 00361538 VHZ
Terp|1 [T1 ngB] N

— 1 —1%5_61 dBr

=X [F10 1710076282 Gz

A WWW«WW |2 111 ol
L -17.92 dbr

-c
/‘ \ 1714739744 GHz|| 1
20
L\N_A»ww -
Pa\ Akhlﬁ}@

- —70

Center 1.7124 GHz 1 MWHz/ Span 10 MHz

Date: 25.SEP.2019 12:13:49

Channel 1450-Emission Bandwidth (-26dBc BW)-QPSK

® “RBN 50 kHz varker 1 [T1 ]
“VBW 200 KHz 8.64 dbr
Ref 25 dBm “Att 30 B SWT 5 ms 1.740625000 GHz
naB [r1]  26.00 aB I
20 BV A SA7A3Pp897 VHZ
Temp |1 [T1 ngiB] | Al
e 1 ~16.60 dBr
=% 710 1737676282 Gz
[\1e0d WW‘\M’MMW\\ Terp|2 M1 n{B]
L -17.76 dBn
/ \ 1.742328718 GHz | e
10
20
A—/“/J BEXT
PRI ol i
- e
L
80
F-ec
F—7o
Center 1.74 GHz 1 Mz Span 10 MHz

Date: 25.SEP.2019 12:16:15
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Channel 1513-Emission Bandwidth (-26dBc BW)-QPSK

<§§> “RBN 50 kHz Marker 1 [T1 ]
“ VBN 200 kHz 8.57 dBr
Ref 25 dBm “ALE 30 dB SWT 5 ms 1.751718590 GHz
noB [T1] 26.00 dB l
- o BV |4-66340. IVHZI
Tenp |1 [T1 ndB] N
e o : el
= 1750274282 Gz
s MWWW N e
. -17.64 dBr
\ 1.754939744 GHz| 1

e

Center 1.7526 GHz 1 WHz/ Span 10 MHz

Date: 25.SEP.2019 12:18:06
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WCDMA Band IV(-26dBc BW)-16QAM

Frequency(MHz) Emission Bandwidth (-26dBc BW)( MHz)
1712.4 4.65
1740.0 4.66
1752.6 4.65

WCDMA Band IV
Channel 1312-Emission Bandwidth (-26dBc BW)-16QAM

® “RBN 50 kHz varker 1 [T1 ]

VBN 200 KHz 9.05 dBr

Ref 25 cBn “Att 30 B SWT 5 ms 1.712960897 GHz

ncB 1] 2$.00 dB I

[~ 2C BY I OA743p897 VHZ

Tenp|1 [T1 ndB] N

1 —15_56 B

ﬁi < WWWM 1. 710076252 Griz
Terp|2 [T1 ndB]

Il —16.19 dBr

DF

¢ / \ 1.714728718 G-z
10
?Ll %Q
-0
'ﬁJ h\“ BEXT
vy gt ) Ll "

=

Center 1.7124 Gz 1 MHz/ Span 10 MHz

Date: 25.SEP.2019 12:15:02

Channel 1450-Emission Bandwidth (-26dBc BW)-16QAM

@ “RBN 50 Kz varker 1 [T1 ]
VBN 200 kHz 8.36 dBr
Ref 25 dBm “Att 30 oB ST 5 ms 1.739006410 GHz
B [T1] 2(_(X)dBl
m2C BW I 66340 VHRZ
Terp|1 [T1 ngB] N

h -17.62 dar
=2 [71C 1.737660256 Gz

[1
= WW Ter
mp|2 [T1 B8]
f/de =17_05 dBr

1.742325718 GHz| e

\
- §
WNWWNMJ \‘me-ﬂ o

IE

Date: 25.SEP.2019 12:16:49
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Channel 1513-Emission Bandwidth (-26dBc BW)-16QAM

® * RBWN 50 kHz varker 1 [T1 ]
“VBN 200 kHz 8.12 dar
Ref 25 cBm “ALt 30 dB SIT 5 ms 1.751718590 GHz
ndB 1] .00 B
oo BWV A7
Terp |1 [T1 n¢B] N
N -17.24 dr
=2 1o 1. 750276282 Gz
= WWV‘\MW Terp|2 [T ndB]
-17.52 cAr

/
. i
ol WMW'J \’wawmw -

Center 1.7526 GHz 1 MWHz/ Span 10 VHz

Date: 25.SEP.2019 12:18:47

Note: Expanded measurement uncertainty is U = 3428Hz, k = 2
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A.6 BAND EDGE COMPLIANCE

Reference

FCC: CFR Part 2.1051, 22.917, 24.238, 27.53(h).

A.6.1 Measurement limit

On any frequency outside frequency band of the US Cellular/PCS spectrum, the power of any
emission shall be attenuated below the transmitter power (P, in Watts) by at least 43+10Log (P)
dB. For all power levels +30 dBm to 0 dBm, this becomes a constant specification limit of -13 dBm.
A relaxation of the reference bandwidth is often provided for measurements within a specified
frequency range at the edge of the authorized frequency block/band. This is often implemented by
permitting the use of a narrower RBW (typically limited to a minimum RBW of 1% of the OBW) for
measuring the out-of-band emissions without a requirement to integrate the result over the full
reference bandwidth.

A.6.2 Measurement result

Only worst case result is given below

WCDMA Band Il

LOW BAND EDGE BLOCK-A (WCDMA Band Il )-Channel 9262

® ' RBV 50 kiz Marker 1 [T1 ]
VBN 200 kHz —25.84 cBn
Ref 25 cBm “AtE 20 dB “ SNT 800 ms 1850000000 GHz
. 1
N
oL s A
[\ieud /_//'
2224
/ ToF
e
e
e
BXT
B B
=
- 100
- 120
Certer 1.85 GHz 500 kHz/ Span 5 MHz

Date: 24.SEP.2019 12:32:24
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HIGH BAND EDGE BLOCK-C (WCDMA Band II) -Channel 9538

® “RBN 50 kHz varker 1 [T1 ]
VBN 200 kHz -23.59 dBr
Ref 25 cBm “Att 20 dB * SNT 800 ms 1.910000000 GHz
[ o ]
N
e i e S
=Y 7
v [ © \
2204
L \ ToF
N~ ]
L
EXT
60 b2
80
100
120
Certer 1.91 GHz 500 kHz/ Span 5 Mz

Date: 24.SEP.2019 12:34:30
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WCDMA Band V
LOW BAND EDGE BLOCK-A (WCDMA Band V)-Channel 4132

<§g> “RBN 50 kHz Marker 1 [T1 ]
VBN 200 kHz -25.15 dBr
Ref 25 dBn At 20 dB TONT 1s 824000000000 MHz
L 1
N
- /
/ e
- oC
- —4C
EXT
- —&C ae
- —8aC
- 100
- 120
Center 824 VHz 500 kHz/ Span 5 VHz
Date: 24.SEP.2019 14:04:22
HIGH BAND EDGE BLOCK-C (WCDMA Band V) —Channel 4233
@ *RBN 50 kHz Marker 1 [T1 ]
*VBN 200 kHz -23.25 dBr
Ref 25 dBm *AtE 20 dB * SNT 800 ms 849_000000000 MHz
. ]
N
=
2224
\ I
- o J
\/\WAW* L |
40
EXT
m—a0 e
80
100
120
Center 849 MHz 500 kHz/ Span 5 MHz

Date: 24.SEP.2019 14:06:27
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WCDMA Band IV
LOW BAND EDGE BLOCK-A (WCDMA Band IV)-Channel 1312

® “RBN 50 kHz Marker 1 [T1 ]
VBN 200 kHz -30.53 dBr
Ref 25 dBm “ALt 20 dB “ SNT 800 ms 1.709831731 GHz
- ]
| Al
d -
/ TOF
F—2C
1
s AN
[--4ac
BEXT
F_ac TE
[--8ac
[ -100
[—120
Center 1.71 GHz 500 kHz/ Span 5 VHz
Date: 24.SEP.2019 13:30:30
HIGH BAND EDGE BLOCK-C (WCDMA Band IV) —Channel 1513
® “RBN 50 kHz Marker 1 [T1 ]
VBN 200 kHz -30.01 dBr
Ref 25 dBm AL 20 dB “ SNT 800 ms 1.755000000 GHz
- ]
| Al
[\1e
2224
TOF
- —2C
Il
N . L]
F-ac
EXT
-—ec IEe
|- —8C
- 100
m—120
Center 1.755 GHz 500 kHz/ Span 5 VHz

Date: 24_SEP.2019 13:32:35

Note: Expanded measurement uncertainty is U = 0.488dB(100KHz-2GHz)/1.211dB(2GHz-26.5GHz), k = 1.96
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A.7 CONDUCTED SPURIOUS EMISSION

Reference

FCC: CFR Part 2.1051, 22.917, 24.238, 27.53(h).

A.7.1 Measurement Method

The following steps outline the procedure used to measure the conducted emissions from the

EUT.

1. Determine frequency range for measurements: From CFR 2.1051 the spectrum should be
investigated from the lowest radio frequency generated in the equipment up to at least the
10th harmonic of the carrier frequency. For the mobile station equipment tested, this equates
to a frequency range of 13 MHz to 9 GHz, data taken from 10 MHz to 25 GHz.

2. Determine EUT transmit frequencies: below outlines the band edge frequencies pertinent to
conducted emissions testing.

WCDMA Band II Transmitter

Channel Frequency (MHz)
9262 1852.40
9400 1880.00
9538 1907.60
WCDMA Band V Transmitter
Channel Frequency (MHz)
4132 826.40
4183 836.60
4233 846.60
WCDMA Band IV Transmitter
Channel Frequency (MHz)
1312 1712.4
1450 1740.0
1513 1752.6

A.7.2 Measurement Limit

Part 24.238 and Part 22.917 specify that the power of any emission outside of the authorized
operating frequency ranges must be attenuated below the transmitting power (P) by a factor of at
least 43 + 10 log(P) dB.

The specification that emissions shall be attenuated below the transmitter power (P) by at least 43
+ 10 log (P) dB, translates in the relevant power range (1 to 0.001 W) to -13 dBm. At 1 W the
specified minimum attenuation becomes 43 dB and relative to a 30 dBm (1 W) carrier becomes a
limit of -13 dBm. At 0.001 W (0 dBm) the minimum attenuation is 13 dB, which again yields a limit
of -13 dBm. In this way a translation of the specification from relative to absolute terms is carried
out.

©Copyright. All rights reserved by SAICT.



A.7.3 Measurement result

Only worst case result is given below
WCDMA Band 1I

Channel 9262: 30MHz —1GHz
Spurious emission limit —13dBm.

® “RBN 1 MHz Marker 1 [T1 ]
VBN 3 VHz -32.41 dBr
Ref 5 dBm “Att 20 dB SWT 2.5 ms 978.237179487 MHz
B |
N
% [ 2354
[—=C
ToF
;_n\.i I PPNV WA E] N WY WWWW
[--4C
EXT
[ =C e
[--6Cc
-7
[-8C
[T
Start 30 VHz 97 WHz/ Stop 1 GHz
Date: 24.SEP.2019 12:35:22
Channel 9262: 1GHz —2.5GHz
Spurious emission limit —13dBm.
NOTE: peak above the limit line is the carrier frequency.
® “RBN 1 MHz Marker 1 [T1 ]
VBN 3 MHz 20.53 d&
Ref 5 dBm *ALt 20 dB SNIL 5 ms 1.853365385 GHz
. |
| ol
-0
v | iAot poeitinrtatotoragt el owtoss] I oA s P
BXT
[ e
[--7C
[--8C
[--oC
Start 1 GHz 150 MHz/ Stop 2.5 GHz

Date: 24.SEP.2019 12:35:49
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Channel 9262: 2.5GHz —7.5GHz
Spurious emission limit —13dBm.

® “RBN 1 Mz varker 1 [T1 ]
VBN 3 MHz —28.33 dBr
Ref 5 dBm ~Att 20 B SAT 20 ms 3477564108 GHz
C
N
w2 o
= 7
[\qed
[—2C
TOF
L
;Ju
Mwmmwwwm
o
BEXT
[ 50 e
F-ec
-7
F-eo
F-<c
Start 2.5 Gz 500 MHz/ Stop 7.5 GHz

Date: 24.SEP.2019 12:36:16

Channel 9262: 7.5GHz —10GHz
Spurious emission limit —13dBm.

® “RBN 1 MHz Marker 1 [T1 ]
VBN 3 Mz -30.32 dBr
Ref 5 dBm “Att 20 B SAT 20 ms 8341346154 G2
B |
N
= ooy
[\l
-2
ToF
F
o TR TTIRYY YR VN IUEVH SN PRYPTY FYRITIRY SYTROIIE FVIIEV I T SO ApTIO
F e
EXT
[-5C TE
[-6c
-7
[--8c
[-—oC
Start 7.5 Gz 250 MHz/ Stop 10 Gz

Date: 24.SEP.2019 12:36:43
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Channel 9262: 10GHz —15GHz
Spurious emission limit —13dBm.

® “RBN 1 MHz
VBNV 3 Mz

Ref 5 dBm *Att 20 dB SWT 30 ms

No. [19N01990-RF-UMTS
Page 65 of 88

Marker 1 [T1 ]
—-29.27 dBr
14.887820513 Gz

A

TOF

F <

B2

Start 10 Gz 500 MHz/

Date: 24.SEP.2019 12:37:10

Channel 9262: 15GHz —20GHz
Spurious emission limit —13dBm.

@ “RBNV 1 MHz
VBN 3 Mz

Ref 5 dBn *Att 20 dB SANT 30 ms

Stop 15 Giz

Marker 1 [T1 ]
-27.14 dBr
19.615384615 GHz

24

20

e il I A

Start 15 GHiz 500 \Hz/

Date: 24.SEP.2019 12:37:37

Stop 20 GHz

©Copyright. All rights reserved by SAICT.



No. [19N01990-RF-UMTS
Page 66 of 88

Channel 9400: 30MHz —1GHz
Spurious emission limit —13dBm.

® “RBNV 1 MHz Marker 1 [T1 ]
VBN 3 Mz —32.24 dBr
Ref 5 dBm <ALt 20 dB SWT 2.5 ms 541426280051 MHz

¥

30
N A A sk I P SUFENTON AT DR 1Y 1] AW P Y LX: VA SOV Y [ RTTY AP PRIV

- —7C

Start 30 MHz 97 MHz/ Stop 1 Gz

Date: 24.SEP.2019 12:38:07

Channel 9400: 1GHz —2.5GHz
Spurious emission limit —13dBm.
NOTE: peak above the limit line is the carrier frequency.

@ “RBN 1 Mz varker 1 [T1 ]
VBN 3 MHz 21.11 dBv
Ref 5 cBm At 20 B ST 5 ms 1.882211538 GHz

7_:@,' [FYUTRTENT FTRTATI B (RN UTTPe N et A WWMWW

-7

Start 1 Giz 150 MHz/ Stop 2.5 Gz

Date: 24.SEP.2019 12:38:34
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Channel 9400: 2.5GHz —-7.5GHz
Spurious emission limit —13dBm.

® “RBN 1 MHz Marker 1 [T1 ]
VBN 3 Mz —27.94 dar
Ref 5 dBm “AtE 20 B SAT 30 ms 3.525641026 GHz
-C
N
1 e
=N
20
TOF

o ". WWWMMWWWM

Start 2.5 Giz 500 WHz/ Stop 7.5 GHz

Date: 24.SEP.2019 12:39:01

Channel 9400: 7.5GHz —10GHz
Spurious emission limit —13dBm.

® “RBN 1 Mz Marker 1 [T1 ]
VBN 3 Mz ~30.54 cBr
Ref 5 cBm “AtE 20 B SNT 20 ms 9.162660256 GHz

R S20TVW I WTIN PR WTETATY EVRURYY AT KUY YL PRV Y VY A WU RV

- 50 e

Start 7.5 Giz 250 MHz/ Stop 10 GHz

Date: 24.SEP.2019 12:39:27
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Channel 9400: 10GHz —15GHz
Spurious emission limit —13dBm.

® “RBNV 1 MHz Marker 1 [T1 ]
VBNV 3 VHz -29.23 dBr
Ref 5 dBm “Att 20 dB SNT 20 ms 14895833333 GHz
e
[ A
W oo
V=
20
ToF
1
L T,
RS NP RS Y I LTl pW | W SR SV PR VT AV VARV I PP £TRW S LYY TPYVYVEYY MRV AN VR PRIV WP WP EL L
l o
BXT
-850 o
--e0
)
F-a0
o0
Start 10 GHz 500 MHz/ Stop 15 GHz

Date: 24.SEP.2019 12:39:55

Channel 9400: 15GHz —20GHz
Spurious emission limit —13dBm.

® “RBN 1 MHz varker 1 [T1 ]
VBV 3 MHz —26.90 dBr
Ref 5 dBm *Att 20 dB SWT 30 ms 19.591346154 Gz
~C
[ o
2 oo
=
20
1 TOF
B b AL A L ol M,
WoC T ITYYET 2es M VY N T o
- o
BEXT
=0 xE
&0
70
80
o0
Start 15 GHz 500 MHz/ Stop 20 GHz

Date: 24.SEP.2019 12:40:22
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Channel 9538: 30MHz —1GHz
Spurious emission limit —13dBm.

® “RBN 1 VHz Marker 1 [T1 ]
VBN 3 MHz -32.12 dBr
Ref 5 dBm *Att 20 dB SNT 2.5 ms 112.387820513 MHz
rC
[
'.? 2254
F—=C
TDOF
- 1]
M;-j“‘hl‘h‘wm ARAANUAANA AL it AP A [P N W oAt
[~ -4C
EXT
5 ae
- —6C
F—7C
- —8C
- —oC
Start 30 VHz 97 WHz/ Stop 1 Gz
Date: 24.SEP.2019 12:40:51
Channel 9538: 1GHz —2.5GHz
Spurious emission limit —13dBm.
NOTE: peak above the limit line is the carrier frequency.
® “RBN 1 VHz Marker 1 [T1 ]
VBN 3 MHz 21.71 dBr
Ref 5 dBm *Att 20 dB SAT 5Ims 1.908653846 GHz
B |
|
'rf'! 254
-—20
TOF
| T R [P PRy ST
[~ -4C
BEXT
50 TE
~—6C
-—7C
~—8C
[~ —oC
Start 1 GHz 150 MHz/ Stop 2.5 GHz

Date: 24.SEP.2019 12:41:18
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Channel 9538: 2.5GHz —7.5GHz
Spurious emission limit —13dBm.

® “RBN 1 MHz Marker 1 [T1 ]
VBN 3 VHz —27.81 dBr
Ref 5 dBn *Att 20 dB SNT 30 ms 3.525641026 GHz
B |
L]
o 254
-—2C
1 TOF
e S WMMM“‘ T T A PA L o]
e
EXT
- =C e
[~ —6eC
-—7C
- -8C
[--SC
Start 2.5 GHz 500 MHz/ Stop 7.5 GHz
Date: 24_.SEP.2019 12:41:45
Channel 9538: 7.5GHz —10GHz
Spurious emission limit —13dBm.
® “RBN 1 MHz Marker 1 [T1 ]
VBN 3 VHz -30.54 dBr
Ref 5 dBm At 20 dB SAT 20 ms 7.976762821 GHz
B |
[
M= oo
- —2C
TDOF
e
Ry SHVPP VIR \ PP TSI NT) FR VTRV WRTPRUER FIFVIVEITY ARV IPENIPTI serVvrig Fs BTy
I~ —AC
EXT
| .
- —aC
- —7C
- -8C
=
Start 7.5 GHz 250 WHz/ Stop 10 GHz

Date: 24.SEP.2019 12:42:12

©Copyright. All rights reserved by SAICT.



No. [19N01990-RF-UMTS
Page 71 of 88

SR

Channel 9538: 10GHz —15GHz
Spurious emission limit —13dBm.

® “RBNV 1 Mz Marker 1 [T1 ]
VBV 3 Mz -28.64 dBn
Ref 5 cBm “Att 20 B ST 30 ms 12.315706128 Gz

‘e

-850 fen:]

Start 10 GHz 500 MHz/ Stop 15 GHz

Date: 24.SEP.2019 12:42:39

Channel 9538: 15GHz —20GHz

Spurious emission limit —13dBm.

@ “RBNV 1 MHz Marker 1 [T1 ]
VBN 3 Mz —27.15 B
Ref 5 dBm “Att 20 B SWT 30 ms 19.695512821 GHz

=22

20

W RO N prvros 0 T

-850 Te

Start 15 GHiz 500 WHz/ Stop 20 GHz

Date: 24.SEP.2019 12:43:06
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WCDMA Band V
Channel 4132: 30MHz —-1GHz
Spurious emission limit —13dBm.

NOTE: peak above the limit line is the carrier frequency.

® “RBN 1 Mz varker 1 [T1 ]
VBN 3 Mz 22.44 dav
Ref 5 dBm “ALE 20 B ST 2.5 ms 8291006410256 M-z

l I

A:::hm;. s by ‘“l‘wuhwmwﬁhrmwﬁﬂ{ LIV NPRIEW PSS

Start 30 MHz 97 WHz/ Stop 1 Giz

Date: 24.SEP.2019 14:07:20

Channel 4132: 1GHz — 2.5GHz
Spurious emission limit —13dBm.

@ *REN 1 MHz Varker 1 [T1 ]
VBN 3 MHz -29.98 dBr
Ref 5 cBm “Att 20 B SWT 5 ms 2.225061538 GHz

R

oorTS] TNV SN RPN P YIY CYYY R Te MR SRR

e

Start 1 GHz 150 MHz/ Stop 2.5 GHz

Date: 24.SEP.2019 14:07:47
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Channel 4132: 2.5GHz —-7.5GHz
Spurious emission limit —13dBm.

® “RBN 1 MHz Marker 1 [T1 ]
VBN 3 MHz -28.54 dBr
Ref 5 dBn “Att 20 dB SNT 30 ms 3.485576923 GHz
B |
5]
1 oy
W 254
F-2C
TDOF
JL
At 1 A
I-—aC
EXT
| -
-—6C
-—7C
--8C
- -oC
Start 2.5 Giz 500 MHz/ Stop 7.5 GHz
Date: 24.SEP.2019 14:08:14
Channel 4132: 7.5GHz — 10GHz
Spurious emission limit —13dBm.
® *RBN 1 MHz Marker 1 [T1 ]
VBN 3 VHz -30.76 dBr
Ref 5 dBn “Att 20 dB SANT 20 ms 8.790064103 GHz
ES
[ ]
=2 oo
=
-0
TOF
1

RIS TRV ) TR YY) ) MARCAA g A
WINHFIRE TR TR A it " yawey W

Start 7.5 Giz 250 WHz/ Stop 10 GHz

Date: 24.SEP.2019 14:08:40
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Channel 4183: 30MHz —-1GHz
Spurious emission limit —13dBm.
NOTE: peak above the limit line is the carrier frequency.

® “RBN 1 MHz varker 1 [T1 ]
VBV 3 MHz 22.58 dBr
Ref 5 dBm “Att 20 dB SAT 2.5 ms 836.778846154 Mz

80 TB

Start 30 MHz 97 WHz/ Stop 1 GHz

Date: 24.SEP.2019 14:09:10

Channel 4183: 1GHz — 2.5GHz
Spurious emission limit —13dBm.

@ “RBWN 1 MHz varker 1 [T1 ]
B 3 MHz -28.98 dBr
Ref 5 dBm “ATE 20 B ST 5 ms 2_463942308 GHz

=2

- —2C

::fm' PRRPRERY LN WH A MWWWWW

Start 1 Gz 150 MHz/ Stop 2.5 Gz

Date: 24.SEP.2019 14:09:37
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Channel 4183: 2.5GHz —7.5GHz
Spurious emission limit —13dBm.

® “RBN 1 MHz Marker 1 [T1 ]
VBV 3 MHz —-28.77 dBr
Ref 5 dBm “Att 20 dB SNT 30 ms 3.141025641 GHz
R |
[
'.?! (2254
-—C
TDF
I
i oo | \ [T RO YRUTTT [V TPSUTV PRVETIOW S [V PR
- —4C
EXT
| —5C e
- —&C
-—7C
- —8C
[~ —oC
Start 2.5 GHz 500 WHz/ Stop 7.5 GHz
Date: 24.SEP.2019 14:10:04
Channel 4183: 7.5GHz — 10GHz
Spurious emission limit —13dBm.
@ “RBN 1 MHz Marker 1 [T1 ]
VBN 3 MHz -30.80 dBr
Ref 5 dBn *Att 20 dB SANT 20 ms 9.543269231 GHz
B |
|
W2 roaog
=N
20
TOF
B 1
PPNV RTYWHPS NTRFTI RIS INTERFERY VRRTRVY ENTOONEN RPSRTR o Pronver eyweyen
40
EXT
-850 a8
m-a0
=70
80
-0
Start 7.5 GHz 250 \Hz/ Stop 10 GHz

Date: 24.SEP.2019 14:10:31
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Channel 4233: 30MHz -1GHz
Spurious emission limit —13dBm.
NOTE: peak above the limit line is the carrier frequency.

@} “RBN 1 MHz Marker 1 [T1 J
VB 3 MHz 22.88 cBr
Ref 5 cBm “AtE 20 B SNT 2.5 ms 846. 105769231 Mz

#

=
Wb AJVMMWWMWWWW»&J \L," Al

Start 30 MHz 97 WHz/ Stop 1 GHiz

Date: 24.SEP.2019 14:11:01

Channel 4233: 1GHz — 2.5GHz
Spurious emission limit —13dBm.

® “RBN 1 MHz Varker 1 [T1 ]
VBN 3 MHz ~29.91 B
Ref 5 cBm “Att 20 B SWT 5 ms 2.483173077 GHz

A

T

™ YT LY PN TO
k)

IE

Start 1 Giz 150 MHz/ Stop 2.5 GHz

Date: 24.SEP.2019 14:11:28
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Channel 4233: 2.5GHz —-7.5GHz
Spurious emission limit —13dBm.

@} “RBN 1 MHz Marker 1 [T1 ]
VBV 3 VHz -28.63 dBr
Ref 5 dBn “Att 20 dB SANT 30 ms 3.581730769 GHz
I C
]
=2 ooy
=N
-—2c
TOF
1
) s A adal ux
[ O R ot A oAUt s Ao lhova b MoKt
[~ —AC
EXT
5 =B
- —&C
[~ —7C
- —8C
=Y
Start 2.5 GHz 500 WHz/ Stop 7.5 GHz
Date: 24_.SEP.2019 14:11:55
Channel 4233: 7.5GHz — 10GHz
Spurious emission limit —13dBm.
® “RBNV 1 Mz Marker 1 [T1 ]
VBN 3 MHz -30.14 dBr
Ref 5 dBm At 20 dB SANT 20 ms 9.146634615 GHz
I~ C
[,
1 oS
v [
=0
TOF
¢
T PUTE PEYRY FYRTTY PYPTRIIN WRIVTIAT RV P\ RS YY g
)
BEXT
50 »:
- —6C
- —7C
—8C
-oC
Start 7.5 GHz 250 \Hz/ Stop 10 GHz

Date: 24.SEP.2019 14:12:22
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WCDMA Band IV
Channel 1312: 30MHz —1GHz
Spurious emission limit —13dBm.

® “RBN 1 MHz Marker 1 [T1 ]
VBN 3 MHz -32.17 dBr
Ref 5 dBm *Att 20 dB SNT 2.5 ms 886.522435897 MHz
B |
N
".?! =364
-2
TOF
- 1
NoAs A AN AN o A A A M AN A A A i Y
[--4aC
EXT
= TE
[--6ec
I-—oC
Start 30 MHz 97 WHz/ Stop 1 GHz
Date: 24_.SEP.2019 13:33:28
Channel 1312: 1GHz —-2.5GHz
Spurious emission limit —13dBm.
NOTE: peak above the limit line is the carrier frequency.
@ “RBN 1 MHz Marker 1 [T1 ]
VBNV 3 VHz 19.30 dBar
Ref 5 dBn ALt 20dB 1 SNT 5 ms 1.711538462 GHz
B |
[
'rf' =2
=0
TOF
<)
VO PRSI APYEEY KPP BV WLV AV W S A e
)
EXT
L .
60
- —7C
80
-0
Start 1 GHz 150 vHz/ Stop 2.5 GHz

Date: 24.SEP.2019 13:33:54
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Channel 1312: 2.5GHz —-7.5GHz
Spurious emission limit —13dBm.

® “RBN 1 MHz Marker 1 [T1 ]
VBN 3 MHz —28.45 dBr
Ref 5 dBm *Att 20 dB SWT 30 ms 3.565705128 GHz
N
W 2254
-—2C
TOF
1
I Lh&bwnm
YT ) ARV IPRENVRYY WP SR PR TR
Bz
EXT
| .
- —6C
-—7C
- —8C
[~ —C
Start 2.5 GHz 500 MHz/ Stop 7.5 GHz
Date: 24_.SEP.2019 13:34:21
Channel 1312: 7.5GHz —10GHz
Spurious emission limit —13dBm.
® “RBN 1 MHz Marker 1 [T1 ]
VBV 3 MHz -30.94 dBr
Ref 5 dBm *Att 20 dB SNT 20 ms 9.799679487 GHz
I C
[
W 204
-—2c
TOF
B 1
T2 SN RPNV NG Y Io OV PP PYY WP WY PRV TN TS B PRNTIVR
[~ —-AC
EXT
5 e
- —eC
-—7C
- —8C
=Y
Start 7.5 GHz 250 \Hz/ Stop 10 GHz

Date: 24.SEP.2019 13:34:48
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Channel 1312: 10GHz —-15GHz
Spurious emission limit —13dBm.

@ “RBN 1 MHz Marker 1 [T1 ]
VBN 3 MHz —29.41 cBr
Ref 5 cBm “ALE 20 0B SAT 30 ms 12.506153846 GHz

e

Start 10 GHiz 500 MHz/ Stop 15 GHz

Date: 24.SEP.2019 13:35:15

Channel 1312: 15GHz —20GHz
Spurious emission limit —13dBm.
® “RBN 1 MHz Marker 1 [T1 ]

VBN 3 MHz —-26.25 dBr
Ref 5 dBm ALt 20 dB SAT 30 ms 19.623397436 GHz

1 TOF

Start 15 GHz 500 VHz/ Stop 20 GHz

Date: 24.SEP.2019 13:35:42
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SR

Channel 1450: 30MHz —1GHz
Spurious emission limit —13dBm.

® “RBN 1 Mz Marker 1 [T1 ]
VBN 3 MHz —31_74 dBr
Ref 5 cBm ‘At 20 B SNT 2.5 ms 942483974359 Mz
-C
N
L o
B\
-2

TOF

EXT

Start 30 MHz 97 WHz/ Stop 1 GHz

Date: 24.SEP.2019 13:36:12

Channel 1450: 1GHz —2.5GHz
Spurious emission limit —13dBm.
NOTE: peak above the limit line is the carrier frequency.

@} “RBN 1 MHz Marker 1 [T1 ]
BN 3 Mz 18.07 dBr
Ref 5 dBm At 200B 1 SNT 5ms 1.740884615 Gz

[ sk
b A ARl Al L..,A,WW RTRTRY YWY VYRR T Y m AW AT

-850 e

[ —7C

Start 1 Giz 150 MHz/ Stop 2.5 Gz

Date: 24.SEP.2019 13:36:39
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Channel 1450: 2.5GHz —-7.5GHz
Spurious emission limit —13dBm.

® “RBN 1 Mz
VBV 3 MHz

Ref S dBm “Att 20 dB SAT 30 ms

No. [19N01990-RF-UMTS
Page 82 of 88

Marker 1 [T1 ]
—-28.60 dBr
3.301282051 GHz

2

[~ —2C

4 |m|um
rodrotind

[~ —7C

500 WHz/

Date: 24.SEP.2019 13:37:06

Channel 1450: 7.5GHz —10GHz
Spurious emission limit —13dBm.

® “RBN 1 MHz
VBV 3 Mz

Ref 5 dBm *Att 20 dB SANT 20 ms

Stop 7.5 Gz

Marker 1 [T1 ]
-30.74 dBr
8.693910256 GHz

;

[~ —7C

250 MHz/

Date: 24.SEP.2019 13:37:33

Stop 10 GHz

©Copyright. All rights reserved by SAICT.



Channel 1450: 10GHz —-15GHz
Spurious emission limit —13dBm.

® “RBN 1 MHz
VBV 3 Mz

Ref 5 dBm “Att 20 dB SANT 30 ms

No. [19N01990-RF-UMTS
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Marker 1 [T1 ]

494

- —20

500 MHz/

Date: 24.SEP.2019 13:38:00

Channel 1450: 15GHz —20GHz
Spurious emission limit —13dBm.

@ “RBN 1 MHz
VBV 3 Mz

Ref 5 dBm *Att 20 dB SANT 30 ms

Stop 15 GHz

N P,

I~ —7C

Start 15 GHiz 500 MHz/

Date: 24.SEP.2019 13:38:27

Stop 20 GHz
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Channel 1513: 30MHz —1GHz
Spurious emission limit —13dBm.

@ “RBN 1 MHz Marker 1 [T1 ]
VBN 3 VHz -32.58 dBr
Ref 5 dBn *Att 20 dB SANT 2.5 ms 154 358974359 MHz
- |
|
I'IE'! 2354
- —2C
TOF
- o |
AEYPAPIOTN R PP PARETIIIR IPOYIRY FORTORYE% IFURYIIR [YCRVNN FEPIT SRV Tovwmer
e
EXT
| .
- -6C
-—7C
- -8C
=
Start 30 MHz 97 WHz/ Stop 1 Gz
Date: 24.SEP.2019 13:38:57
Channel 1513: 1GHz —-2.5GHz
Spurious emission limit —13dBm.
NOTE: peak above the limit line is the carrier frequency.
@ “RBN 1 MHz Marker 1 [T1 ]
VBN 3 MHz 17.66 dBr
Ref 5 dBm “Att 20 dB 1 SNT 5ms 1.752403846 Gz
B |
|
EI?! 2894
20
TOF
v IRUTIN AT PSP N e
[~ 40
EXT
50 e
- 60
- —7C
- a0
=S
Start 1 GHz 150 MHz/ Stop 2.5 GHz

Date: 24.SEP.2019 13:39:24
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Channel 1513: 2.5GHz —-7.5GHz
Spurious emission limit —13dBm.

@ “RBN 1 Mz Marker 1 [T1 ]
VBV 3 Mz -29.39 dar
Ref 5 dBm “AtE 20 dB SAT 30 ms 3.557692308 GHz

III
N

(254

S
]

- —2C

- —7C

Start 2.5 GHz 500 VMHz/ Stop 7.5 Giz

Date: 24.SEP.2019 13:39:50

Channel 1513: 7.5GHz —10GHz
Spurious emission limit —13dBm.

® “RBNV 1 MHz Marker 1 [T1 ]
VBV 3 MHz ~30.71 cBr
Ref 5 dBm “Att 20 B SNT 20 ms 9.743580744 GHz

:

B

Start 7.5 Giz 250 \Hz/ Stop 10 GHz

Date: 24.SEP.2019 13:40:17
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Channel 1513: 10GHz —-15GHz
Spurious emission limit —13dBm.

@ “RBNV 1 MHz Marker 1 [T1 ]
VBNV 3 Mz —29.81 dBr
Ref 5 dBm “Att 20 dB SNT 30 ms 12.051282051 GHz
N
1 o7y
=
- —2C
ToF
1
- h 4
By ST PR VNV S ey S TSI AR o | MYV TA TN TR TNV [P Y TR S WSSl
.
EXT
- -85C Ier
- —6C
m—7C
- —8c
- —-<C
Start 10 Gz 500 MHz/ Stop 15 GHz

Date: 24.SEP.2019 13:40:44

Channel 1513: 15GHz —20GHz
Spurious emission limit —13dBm.

@ CREN 1 MHz Varker 1 [T1 ]
VBN 3 Mz —27.23 dBn
Ref 5 cBm “AtE 20 B SNT 30 ms 19.500358074 GHz
- |
N
1 el
B a
\qru)
- oc
1 TF
. JIPRTI RN T TINTY. % PR _ - . M
S Y v oY @ - .
| .

EXT
=Y aTe
=Y
~—7C
=Y
=Y
start 15 Giz 500 MHz/ Stop 20 Gz

Date: 24.SEP.2019 13:41:11

Note: Expanded measurement uncertainty is U = 0.488dB(100KHz-2GHz)/1.211dB(2GHz-26.5GHz), k = 1.96
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A.8 PEAK-TO-AVERAGE POWER RATIO

Reference

FCC: CFR Part 24.232, 27.50(d)

The peak-to-average power ratio (PAPR) of the transmitter output power must not exceed 13 dB.
The PAPR measurements should be made using either an instrument with complementary
cumulative distribution function (CCDF) capabilities to determine that PAPR will not exceed 13 dB
for more than 0.1 percent of the time or other Commission approved procedure. The measurement
must be performed using a signal corresponding to the highest PAPR expected during periods of
continuous transmission.

a)Refer to instrument's analyzer instruction manual for details on how to use the power
statistics/CCDF function;

b) Set resolution/measurement bandwidth = signal’ s occupied bandwidth;

c) Set the number of counts to a value that stabilizes the measured CCDF curve;

d) Set the measurement interval to 1 ms

e)Record the maximum PAPR level associated with a probability of 0.1%

A.8.1 Measurement limit

not exceed 13 dB

A.8.2 Measurement results

WCDMA Band II

Measurement result-QPSK

CH Frequency(MHz) PAPR(dB)
WCDMA 9262 1852.4 4.65
(Band II) 9400 1880.0 4.52
9538 1907.6 4.42
Measurement result-16QAM
CH Frequency(MHz) PAPR(dB)
WCDMA 9262 1852.4 4.55
(Band II) 9400 1880.0 4.52
9538 1907.6 4.29
WCDMA Band V
Measurement result-QPSK
CH Frequency(MHz) PAPR(dB)
WCDMA 4132 826.4 3.91
(Band V) 4183 836.6 3.88
4233 846.6 3.88
Measurement result-16QAM
CH Frequency(MHz) PAPR(dB)
WCDMA 4132 826.4 3.94
(Band V) 4183 836.6 3.91
4233 846.6 3.91

©Copyright. All rights reserved by SAICT.
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WCDMA Band IV
Measurement result-QPSK
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CH Frequency(MHz) PAPR(dB)

WCDMA 1312 1712.4 4.97

(Band IV) 1450 1740.0 5.19

1513 1752.6 5.48

Measurement result-16QAM

CH Frequency(MHz) PAPR(dB)

WCDMA 1312 1712.4 5.00

(Band 1V) 1450 1740.0 5.38

1513 1752.6 5.35

Note: Expanded measurement uncertainty is U = 0.483, k = 2

***END OF REPORT***
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