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1. SUMMARY OF TEST REPORT

1.1. Test Iltems
Description
Model Name
Applicant's name
Manufacturer's Name

1.2. Test Standards
FCC Part 2/22/24

ANSI| C63.26
KDB971168 D01

1.3. Test Result

LTE SMARTPHONE
M53A01

i.safe MOBILE GmbH
i.safe MOBILE GmbH

10-1-18 Edition
2015
v03r01

CAICT

No. B20N00421-RF-GSM

All test items are pass. Please refer to “6. SUMMARY OF TEST RESULTS” for detail.

1.4. Testing Location

Address: Building G, Shenzhen International Innovation Center, N0.1006 Shennan Road,
Futian District, Shenzhen, Guangdong, P. R. China 518026

1.5. Project Data

Testing Start Date: 2020-03-09

1.6. Signature

9

f

Testing End Date: 2020-06-27

R, A

Lai Minghua
(Prepared this test report)

I

Zhang Hao
(Approved this test report)

©Copyright. All rights reserved by SAICT.

Huang Qiugin
(Reviewed this test report)
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2. CLIENT INFORMATION

2.1. Applicant Information

Company Name: i.safe MOBILE GmbH

Address /Post: i_Park Tauberfranken 10 97922 Lauda-Koenigshofen Germany
Contact Person: Dirk Amann

Contact Email dirk.amann@isafe-mobile.com

Telephone: +491703719004

Fax: /

2.2. Manufacturer Information

Company Name: i.safe MOBILE GmbH

Address /Post: i_Park Tauberfranken 10 97922 Lauda-Koenigshofen Germany
Contact Person: Dirk Amann

Contact Email dirk.amann@isafe-mobile.com

Telephone: +491703719004

Fax: /
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3. EQUIPMENT UNDER TEST (EUT) AND ANCILLARY EQUIPMENT

(AE)
3.1. About EUT
Description LTE SMARTPHONE
Model Name M53A01
FCCID 2AACZ-M53A01
Frequency Bands GSM850;GSM1900
Antenna Integrated
Extreme vol. Limits 3.5VDC to 4.35VDC (nhominal: 3.8VDC)
Extreme temp. Tolerance -10°C to +50°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
IS530_EEA 1.0.0.0.0_1
UT03aa 358121101505545 V1.00 - N -~ 2020-03-09
20200331
IS530_EEA 1.0.0.0.0_1
UT08aa 358121101506782 V1.00 - N -~ 2020-03-09
20200331

*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

AE1 Battery
AE1
Model MBP53A01
Manufacturer FPR Connectivity Technology Inc.
Capacitance 3600mAnh
Nominal Voltage 3.8V

*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 SMARTPHONE 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. Page 6 of 87
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4. REFERENCE DOCUMENTS

4.1. Reference Documents for testing
Version

The following documents listed in this section are referred for testing.

Reference
FCC Part 22

FCC Part 2
FCC Part 24

ANS| C63.26

KDB971168 D01

Title
PUBLIC MOBILE SERVICES 10-1-18
Edition
FREQUENCY ALLOCATIONS AND RADIO TREATY 10-1-18
MATTERS; GENERAL RULES AND REGULATIONS Edition
PERSONAL COMMUNICATIONS SERVICES 10-1-18
Edition
American National Standard of Procedures for Compliance
Testing of Licensed Transmitters Used in Licensed Radio 2015
Service
Power Meas License Digital Systems v03r01
Page 7 of 87
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5. LABORATORY ENVIRONMENT

Shielded room did not exceed following limits along the RF 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

>2MQQ

Ground system resistance

<4QQ

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

>2MQQ

Ground system resistance

<4QQ

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.

Page 8 of 87




)
§ <]

6. SUMMARY OF TEST RESULTS
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Abbreviations used in this clause:
P Pass
. F Fall
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 ) ,
which are described in section 1.1 of this report
GSM850
. . Section in )
Items List Clause in FCC rules ) Verdict
this report
1 Output Power 2.1046/22.913 Al P
Field Strength of Spurious
2 Radiation 2.1053/22.917 A2 P
3 Frequency Stability 2.1055/22.355 A3 P
4 Occupied Bandwidth 2.1049/22.917 A4 P
5 Emission Bandwidth 2.1049/22.917 A5 P
6 Band Edge Compliance 2.1051/22.917 A.6 P
7 Conducted Spurious Emission 2.1051/22.917 A7 P
8 Peak-to-Average Power Radio KDB971168 D01 A.8 P
PCS1900
. ) Section in .
Items List Clause in FCC rules ) Verdict
this report
1 Output Power 2.1046/24.232 Al P
Field Strength of Spurious
2 Radiation 2.1053/24.238 A2 P
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 A5 P
6 Band Edge Compliance 2.1051/24.238 A.6 P
7 Conducted Spurious Emission 2.1051/24.238 A7 P
. 24.232/KDB971168
8 Peak-to-Average Power Radio A.8 P
D01
©Copyright. All rights reserved by SAICT. Page 9 of 87
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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 conclusion meets the li

mit requirements.

©Copyright. All rights reserved by SAICT. Page 10 of 87
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8. TEST EQUIPMENTS UTILIZED
NO. Description TYPE Manufacture series number CAL DUE
DATE
1 Test Receiver ESR7 R&S 101676 2020-11-27
2 BiLog Antenna 3142E ETS-lindgren 00224831 2021-05-17
Horn Antenna 3117 ETS-lindgren 00066577 2022-04-02
QSH-SL-18
4 Horn Antenna Q-par 17013 2023-01-06
-26-S-20
BBHA
5 Antenna Schwarzbeck 1593 2022-12-05
9120D
6 Antenna VUBA 9117 Schwarzbeck 207 2020-07-16
QWH-SL-18
7 Antenna Q-par 15979 2023-01-06
-40-K-SG
8 preamplifier 83017A Agilent MY39501110 /
9 Signal Generator SMB100A R&S 179725 2020-11-27
Fully Anechoic )
10 FACT3-2.0 ETS-Lindgren 1285 2021-07-19
Chamber
11 Spectrum Analyzer FSV40 R&S 101192 2021-01-14
Universal Radio
12 Communication CMU200 R&S 114545 2021-01-14
Tester
Universal Radio
13 Communication CMU200 R&S 123210 2020-12-13
Tester
14 | Spectrum Analyzer FSU R&S 200679 2020-12-13
Temperature
15 SH-241 ESPECs 92007516 2020-10-15
Chamber
Agilent
16 DC Power Supply U3606A ) MY50450012 2020-11-13
Technologies
Test software
Item Name Vesion
Radiated EMC32 Version 10.01.00

Page 11 of 87
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ANNEX A: MEASUREMENT RESULTS

A.1 OUTPUT POWER

Reference

FCC: CFR Part 2.1046, 22.913, 24.232.

A.1.1 Summary

During the process of testing, the EUT was controlled via Rhode & Schwarz Digital Radio
Communication tester (CMUZ200) 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, 1850.2 MHz, 1880.0MHz and 1909.8MHz for
PCS1900 band; 824.2MHz, 836.6MHz and 848.8MHz for GSM850 band. (bottom, middle and top
of operational frequency range).

GSM850
Nominal Peak
Power step
output power (dBm)
GSM 5 33dBm(2w)
GPRS 3 33dBm(2w)
EGPRS 6 27dBm(0.5W)

Measurement result

GSM(GMSK)
Frequency(MHz) Power Step Output power(dBm)
824.2 5 32.41
836.6 5 32.43
848.8 5 32.44
GPRS(GMSK,1Slot)
Frequency(MHz) Power Step Output power(dBm)
824.2 3 31.95
836.6 3 32.21
848.8 3 32.10
EGPRS(8PSK,1Slot)
Frequency(MHz) Power Step Output power(dBm)
824.2 6 26.86
836.6 6 26.25
848.8 6 27.02

Note: Expanded measurement uncertainty is U = 0.49dB, k = 1.96

©Copyright. All rights reserved by SAICT. Page 12 of 87
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PCS1900
Nominal Peak output
Power step
power (dBm)

GSM 0 30dBm(1w)

GPRS 3 30dBm(1w)

EGPRS 5 26dBm(0.4W)

Measurement result
GSM(GMSK)
Frequency(MHz) Power Step Output power(dBm)
1850.2 0 28.42
1880.0 0 28.94
1909.8 0 29.15
GPRS(GMSK,1Slot)
Frequency(MHz) Power Step Output power(dBm)
1850.2 3 28.48
1880.0 3 28.95
1909.8 3 29.16
EGPRS(8PSK,1Slot)
Frequency(MHz) Power Step Output power(dBm)
1850.2 5 24.57
1880.0 5 25.19
1909.8 5 25.44
Note: Expanded measurement uncertainty is U = 0.49dB, k = 1.96

©Copyright. All rights reserved by SAICT.
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A.1.3 Radiated
A.1.3.1 Description

CAICT

No. B20N00421-RF-GSM

This is the test for the maximum radiated power from the EUT.
Rule Part 24.232(c) 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. EUT was placed on a 1.5 meter high non-conductive stand at a 3 meter test distance from the

receive antenna. A receiving antenna was placed on the antenna mast 3 meters from the EUT
for emission measurements. The height of receiving antenna is 1.5m. 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.

SA

Filter Amplifier

Altenuator

Receiving Antenna

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.

SA

Amplifier

Attenuator

Filter

% 2t

[
eceu ving Antenna

Substitute

Antenna

A

Signal
Generator

Amplifier

aaaaaaaa

In the chamber, a 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 (Pwmea) is applied to the input of the

©Copyright. All rights reserved by SAICT.
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substitution antenna, and adjust the level of the signal generator output until the value of the
receiver reach the previously recorded (Pr). The power of signal source (Pwmea) 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 (Pc),the Substitution Antenna Gain(dBi) (Ga) and the Amplifier Gain (Pag)
should be recorded after test.

The measurement results are obtained as described below:

Power(EIRP)=Pwmea- Pag - Pl + 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. Page 15 of 87
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GSM 850-ERP 22.913(a)
Limits
Power Step Burst Peak ERP (dBm)
GSM 5 <38.45dBm (7W)
GPRS 3 <38.45dBm (7W)
EGPRS 6 <38.45dBm (7W)
Measurement result
GSM
Pa(dB)+ Ga Antenna Correction
Frequency(MHz) Pwmea(dBm) ERP(dBm) Limit(dBm) Polarization
Pag(dB) Gain(dBi) (dB)
824.20 -3.58 -33.60 -0.30 2.15 27.57 38.45 \%
836.60 -3.77 -33.50 -0.30 2.15 27.28 38.45 \%
848.80 -0.95 -33.50 -0.30 2.15 30.10 38.45 \%
GPRS
Pa(dB)+ Ga Antenna Correction
Frequency(MHz) Pwmea(dBm) ERP(dBm) Limit(dBm) Polarization
Pag(dB) Gain(dBi) (dB)
824.20 -2.38 -33.60 -0.30 2.15 28.77 38.45 \%
836.60 -1.81 -33.50 -0.30 2.15 29.24 38.45 \%
848.80 -1.16 -33.50 -0.30 2.15 29.89 38.45 \%
EGPRS-8PSK
Pa(dB)+ Ga Antenna Correction
Frequency(MHz) Pwmea(dBm) ERP(dBm) Limit(dBm) Polarization
Pag(dB) Gain(dBi) (dB)
824.20 -8.47 -33.60 -0.30 2.15 22.68 38.45 H
836.60 -6.64 -33.50 -0.30 2.15 24.41 38.45 H
848.80 -6.00 -33.50 -0.30 2.15 25.05 38.45 H

Frequency: 848.80MHz

Peak ERP(dBm)=PMea(-0.95dBm)-( Pcl+PAg)(-33.50dB)+Ga(-0.30dB)-2.15dB=30.10dBm
ANALYZER SETTINGS: RBW = VBW = 3MHz

Note: The maximum value of expanded measurement uncertainty for this test item is U =
2.90dB(30MHz-3GHz)/3.50dB(3GHz-18GHz)/3.90dB(18GHz-26.5GHz), 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. Page 16 of 87
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PCS1900-EIRP 24.232(c)
Limits
Power Step Burst Peak EIRP (dBm)
GSM 0 <33dBm (2W)
GPRS 3 <33dBm (2W)
EGPRS 5 <33dBm (2W)
Measurement result
GSM
Ga Antenna
Frequency(MHz) Pnea(dBm) Pa(dB)+ Pag(dB) EIRP(dBm) | Limit(dBm) Polarization
Gain(dBi)
1850.20 -12.41 -29.30 9.80 27.13 33.00 H
1880.00 -12.87 -29.40 9.80 26.92 33.00 H
1909.80 -12.26 -29.30 9.80 27.66 33.00 H
GPRS
Ga Antenna
Frequency(MHz) Pwmea(dBm) Pci(dB)+ Pag(dB) EIRP(dBm) Limit(dBm) Polarization
Gain(dBi)
1850.20 -12.39 -29.40 9.80 26.81 33.00 H
1880.00 -12.14 -29.30 9.80 26.96 33.00 H
1909.80 -11.09 -29.30 9.80 28.01 33.00 H
EGPRS-8PSK
Ga Antenna
Frequency(MHz) Pwmea(dBm) Pa(dB)+ Pag(dB) EIRP(dBm) Limit(dBm) Polarization
Gain(dBi)
1850.20 -16.30 -29.40 9.80 22.90 33.00 H
1880.00 -15.43 -29.30 9.80 23.67 33.00 H
1909.80 -17.24 -29.30 9.80 21.86 33.00 H

Frequency: 1909.80MHz

Peak EIRP(dBm)= PMea(-11.09dBm) —(Pcl+PAg)(-29.30dB)+Ga (9.8dB) =28.01dBm
ANALYZER SETTINGS: RBW = VBW = 3MHz

Note: The maximum value of expanded measurement uncertainty for this test item is U =
2.90dB(30MHz-3GHz)/3.50dB(3GHz-18GHz)/3.90dB(18GHz-26.5GHz), 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. Page 17 of 87
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A.2 FIELD STRENGTH OF SPURIOUS RADIATION

Reference

FCC: CFR 2.1053, 22.917, 24.238.

A.2.1 Measurement Method

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

within the equipment, which is the transmitted carrier that can be as high as 1910 MHz. The

resolution bandwidth is set 1MHz as outlined in Part 24.238 and Part 22.917. The spectrum is
scanned with the mobile station transmitting at carrier frequencies that pertain to low, mid and high
channels of PCS1900 and GSM850.

The procedure of radiated spurious emissions is as follows:

1. EUT was placed on a 1.5 meter high non-conductive stand at a 3 meter test distance from the
receive antenna. A receiving antenna was placed on the antenna mast 3 meters from the EUT
for emission measurements. The height of receiving antenna is 1.5m. 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 non-harmonic and harmonics of the transmit frequency through the 10th
harmonic were measured with peak detector.

SA

Receiving Antenna

Filter Amplifier

Altenuator

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.

SA Signal
Substitute Generator
Antenna
- 5
= I |
2 I 1] g
g T eceiving Antenna 5
[y
oy
s = — —
PHE i

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

©Copyright. All rights reserved by SAICT. Page 18 of 87
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connected to the substitution antenna with a cable that has been constructed to not interfere
with the radiation pattern of the antenna. A power (Pwmea) is applied to the input of the
substitution antenna, and adjust the level of the signal generator output until the value of the
receiver reach the previously recorded (P;). The power of signal source (Pwmea) is recorded. The
test should be performed by rotating the test item and adjusting the receiving antenna
polarization.

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

A amplifier should be connected in for the test.

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

The measurement results are obtained as described below:

Power(EIRP)=Pyea- 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. Page 19 of 87
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A.2.2 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.

A.2.3 Measurement Results

Radiated emissions measurements were made only at the upper, middle, and lower carrier
frequencies of the PCS1900 band (1850.2 MHz, 1880 MHz and 1909.8 MHz) and GSM850 band
(824.2MHz, 836.6MHz, 848.8MHz) . 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 PCS1900 ,GSM850 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.

©Copyright. All rights reserved by SAICT. Page 20 of 87
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A.2.4 Measurement Results Table
Frequency Channel Frequency Range Result
Low 30MHz-10GHz Pass
GSM 850MHz Middle 30MHz-10GHz Pass
High 30MHz-10GHz Pass
Low 30MHz-20GHz Pass
GSM 1900MHz 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
850MHz 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
1900MHz 5~8 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
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GSM Mode Channel 128/824.2MHz
Frequency(MHz) | Pmea(dBm) Path An.tennz? Peak Limit Polarization
loss Gain(dBi) | ERP(dBm) | (dBm)
2472.27 -37.02 0.9 10.7 -29.37 -13.00 H
3297.00 -60.32 11 12.2 -51.37 -13.00 \%
3957.00 -63.14 1.2 12.4 -54.09 -13.00 H
5301.00 -63.60 1.3 13.1 -53.95 -13.00 Y,
6369.00 -60.16 1.6 12.4 -51.51 -13.00 \%
8280.00 -58.13 1.9 11.3 -50.88 -13.00 \%
GSM Mode Channel 190/836.6MHz
Frequency(MHz) | Pmea(dBm) Path An'tenna'i Peak Limit Polarization
loss Gain(dBi) | ERP(dBm) | (dBm)
2510.13 -35.23 0.9 10.7 -27.58 -13.00 H
4573.50 -63.00 1.3 12.5 -53.95 -13.00 Y,
5299.50 -62.62 1.6 13.1 -53.27 -13.00 Y,
6289.00 -60.29 1.6 12.4 -51.64 -13.00 H
7249.00 -59.44 19 12 -51.49 -13.00 H
9190.00 -57.04 2.1 11.2 -50.09 -13.00 Y,
GSM Mode Channel 251/848.8MHz
Frequency(MHz) | Pmea(dBm) Path An'tenna't Peak Limit Polarization
loss Gain(dBi) | ERP(dBm) | (dBm)
2546.40 -34.75 1.0 10.7 -27.20 -13.00 H
3569.00 -63.44 1.2 12.2 -54.59 -13.00 H
4244.50 -61.70 1.2 12.5 -52.55 -13.00 H
6057.00 -62.00 1.6 12.4 -53.35 -13.00 H
7271.00 -59.99 1.9 12 -52.04 -13.00 \%
8377.00 -59.42 1.8 12 -51.37 -13.00 \%

Note: The maximum value of expanded measurement uncertainty for this test item is U =
2.90dB(30MHz-3GHz)/3.50dB(3GHz-18GHz)/3.90dB(18GHz-26.5GHz) .k = 2
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GSM Mode Channe

| 512/1850.2MHz

Frequency(MHz) | Pmea(dBm) Path An.tenna.\ Peak Limit Polarization
loss Gain(dBi) | EIRP(dBm) | (dBm)
2990.93 -56.81 1.0 115 -46.31 -13.00 \%
3700.50 -54.71 1.1 12.4 -43.41 -13.00 \%
5550.50 -46.32 14 131 -34.62 -13.00 \%
7400.50 -56.93 1.9 11.3 -47.53 -13.00 \%
12500.00 -57.25 2.4 13.8 -45.85 -13.00 \%
16979.50 -52.98 2.9 14.5 -41.38 -13.00 \%
GSM Mode Channel 661/1880.0MHz
Frequency(MHz) | Pmea(dBm) Path An.tenne.l Peak Limit Polarization
loss Gain(dBi) | EIRP(dBm) | (dBm)
2952.00 -56.94 1.0 115 -46.44 -13.00 H
3759.50 -60.93 11 124 -49.63 -13.00 H
5639.50 -43.76 1.3 131 -31.96 -13.00 \%
11580.50 -54.12 2.6 11 -45.72 -13.00 H
14477.00 -53.03 2.6 11.2 -44.43 -13.00 H
16909.00 -52.63 29 14.5 -41.03 -13.00 \%
GSM Mode Channel 810/1909.8MHz
Frequency(MHz) | Pmea(dBm) Path An.tenne.l Peak Limit Polarization
loss Gain(dBi) | EIRP(dBm) | (dBm)
2514.13 -55.55 0.9 10.7 -45.75 -13.00 H
3820.00 -58.33 1.2 12.4 -47.13 -13.00 \%
5729.00 -43.24 15 131 -31.64 -13.00 \%
10985.50 -54.70 2.4 10.5 -46.60 -13.00 H
12803.50 -55.73 2.7 13.3 -45.13 -13.00 \%
16981.00 -52.62 29 14.5 -41.02 -13.00 \%
Note: The maximum value of expanded measurement uncertainty for this test item is U =

2.90dB(30MHz-3GHz)/3.50dB(3GHz-18GHz)/3.90dB(18GHz-26.5GHz), k = 2
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A.3 FREQUENCY STABILITY

Reference

FCC: CFR Part 2.1055, 22.355, 24.235.

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 -10°C.

3. With the EUT, powered via nominal voltage, connected to the CMU200 and in a simulated call
on mid channel of PCS 1900 and GSM850, 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 +50C.

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 3.5VDC 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
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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. 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

GSM 850
Frequency Error vs Voltage
Voltage(V) Frequency error(Hz) Frequency error(ppm)
35 24 0.028
3.8 25 0.030
4.35 26 0.031

Frequency Error vs Temperature

temperature(C)

Frequency error(Hz)

Frequency error(ppm)

-10 20 0.024

0 20 0.024
10 36 0.043
20 27 0.033
30 25 0.030
40 35 0.042
50 24 0.028

EGPRS 850 - 8PSK
Frequency Error vs Voltage

Voltage(V) Frequency error(Hz) Frequency error(ppm)
35 21 0.025
3.8 15 0.018
4.35 18 0.022

Frequency Error vs Temperature

temperature(C)

Frequency error(Hz)

Frequency error(ppm)

-10 11 0.013

0 18 0.022
10 15 0.018
20 19 0.023
30 20 0.024
40 24 0.029
50 15 0.018

Expanded measurement uncertainty is 10Hz, k = 2
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PCS 1900
Frequency Error vs Voltage
Voltage(V) Frequency error(Hz) Frequency error(ppm)
35 16 0.008
3.8 17 0.009
4.35 21 0.011
Frequency Error vs Temperature
temperature(C) Frequency error(Hz) Frequency error(ppm)
-10 23 0.012
0 14 0.007
10 24 0.013
20 16 0.009
30 23 0.012
40 18 0.010
50 33 0.018

EGPRS 1900 - 8PSK
Frequency Error vs Voltage

Voltage(V) Frequency error(Hz) Frequency error(ppm)
3.5 14 0.007
3.8 20 0.011
4.35 21 0.011
Frequency Error vs Temperature
temperature(C) Frequency error(Hz) Frequency error(ppm)
-10 12 0.006
0 14 0.007
10 27 0.014
20 10 0.005
30 14 0.007
40 17 0.009
50 16 0.009

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.

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.

The EUT was set up for the max output power with pseudo random data modulation. Use the
Occupied Bandwidth function of SA to measure the 99% bandwidth.
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R
=777
~—
GSM 850(99% BW)
Frequency(MHz) Occupied Bandwidth (99% BW)( kHz)
824.2 245.19
836.6 243.59
848.8 245.99

*RBW 5
A VBW 20 kHz

GSM 850
Channel 128-Occupied Bandwidth (99% BW)

Ref 30 dBm Att 35 dB SW 20 ms 2 07692 MHz
~o v Bwzds 19 500 *nm
MWN[\MM remp ofw
L, pad " T |
emp [ ofw]
22594154 b

ik
]
e

I--s0

500 kHz

I-e0
span

-70
50 kHz/

Center 824.2 MHz

Date: 11.MAR.2020 06:06:10

*RBW 5 kHz

A VBW 20 kHz

Channel 190-Occupied Bandwidth (99% BW)

&

Ref 30 dBm Att 35 dB SWT 20 ms
. &MWJU\A\,,
A \A%i\é
‘ W

?‘*‘MH

lu
X

3pB

span 500 kHz

50 kHz/

Center 836.6 MHz

Date: 11.MAR.2020 06:06:42
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Ref 30 dBm A 3 B W 20 ms
b MW%&

[-20
T
= %
=

48.8 MHz

Date: 11.MAR.2020 06:07:13
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GPRS 850(99% BW)
Frequency(MHz) Occupied Bandwidth (99% BW)( kHz)
824.2 244.39
836.6 245.19
848.8 243.59

GPRS 850
Channel 128-Occupied Bandwidth (99% BW)

\@ * VBW 20 kHz

Ref 30 dBm Att 35 dB SWT 20 324 .2 5224 >

30 BwW244.391024641 kHz
Lo f " 11.27 apn]EN

'\l‘“ g E PO F—

JJLI'[‘ /“\l\?r;‘, 2 [T1 ofw
7 3 - B
1"&«', 32259 i

fA
=

EXT

Center 824.2 MHz 50 kHz/ Span 500 kHz
Date: 11.MAR.2020 06:24:06
Channel 190-Occupied Bandwidth (99% BW)
® *RBW 5 kHz
. MW%% R, ‘ -

N}‘““’W

il
‘L_,ZL
L=

EXT

500 kHz

span

50 kHz/

Center 836.6 MHz

Date: 11.MAR.2020 06:24:38
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Channel 251-Occupied Bandwidth (99% BW)

No

® REW He rker 1 [T1
* VBW kH 27.
Re dBm Att 35 dB SW ms 348.810416¢€
Y oBw243.58974 iz
P M, IR
T1 qfr( 84s.67900¢ 12
= ‘
—‘\‘\4‘

kHz

aaaaaaaaaaaaaa

Date: 11.MAR.2020 06:25:10
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S
=777
=y ,
EGPRS 850-8PSK(99% BW)
Frequency(MHz) Occupied Bandwidth (99% BW)( kHz)
824.2 245.19
836.6 245.19
848.8 246.79
EGPRS 850-8PSK
Channel 128-Occupied Bandwidth (99% BW)
® *RBW 5 kHz Marker
L b4 s :i | N
20 W I _
7 K
| Ny
Ior; i}
Channel 190-Occupied Bandwidth (99% BW)
® *RBW 5 kHz
L, | PR R =
[ JET Yol DS D
1 acld remp [2 [T1 ofw
™ ﬂJf‘wj ; o
i I
| pardlall /‘r \.. el _—
T TR

Date: 12.MAR.2020 05:42:25
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Channel 251-Occupied Bandwidth (99% BW)

® “RBW 5 kHz
“VEBW 20 kHz

Ref 30 dBm Att 35 aB SWT 20 ms 5 4 wn
30 BN T H
er r1
v
oo Pk bk aem|IEN
Yokl nd ads. 67500 o
1 Al remp |2 [T1 G
=l o
< 84s .oz MH
i ToF
L X
7 “\
L ,JIJ
TN /f \\ﬂ fagfr
\W u\&p g e
spB
F-s
-4
F-s
-6
70
Center 848.8 MHz 50 kHz/ Span 500 kHz

Date: 12.MAR.2020 05:42:56
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PCS 1900(99% BW)
Frequency(MHz) Occupied Bandwidth (99% BW)( kHz)
1850.2 243.59
1880.0 246.79
1909.8 245.19

*RBW 5 kHz
*VBW 20 kHz

&

Ref 30 dBm Att 35 dB SWT 20 ms
30

2o M ”N/R’NWA_ wﬂu\ﬂk

2

7
T, |

PCS 1900
Channel 512-Occupied Bandwidth (99% BW)

il
K:A
f

500 kHz

span

50 kHz/

Center 1.8502 GHz

Date: 11.MAR.2020 08:01:04

Channel 661-Occupied Bandwidth (99% BW)

g * VBW 20 kHz 23.49 dBm
Ref 30 dBm Att 35 dB SWT 20 ms . 9815 GHz
- ‘ Y ERCEYYES CErgsens
Lo A R 460 qnn|HEN
) ) L\l'\.q
879874801 GHz

i L
K
| ;@

Span 500 kHz

50 kHz/

Center 1.88 GHz
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Channel 810-Occupied Bandwidth (99% BW)

Z; 0 kHz
30 dBm Att 35 dB SWT 20 ms
1
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Ref 30 Bn
¢ el

il
S

Center 1.9098 GHz

Date: 11.MAR.2020 08:02:07
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GPRS 1900(99% BW)
Frequency(MHz) Occupied Bandwidth (99% BW)( kHz)
1850.2 245.19
1880.0 245.99
1909.8 246.79

*RBW 5 kHz
*VBW 20 kHz

30 dBm Att 35 dB SWT 20 ms .850201603 GHz
BW245.1923071692 kHz

Temp oW
85007900¢ 1z

GPRS 1900
Channel 512-Occupied Bandwidth (99% BW)

Ref

30 i
PR ¥ LM&A{@

il
S|
L~

500 kHz

span

50 kHz/

Center 1.8502 GHz

Date: 12.MAR.2020 06:15:06

Channel 661-Occupied Bandwidth (99% BW)

\@ * VBW 20 kHz 23.2 iBm
Ref 30 dBm Att 35 dB SWT 20 ms . 58 8 GHz
L. NG e PV 1422 ann| N
1.87987%801 GHz
. 5 1] foc”
B 3

Span 500 kHz

50 kHz/

Center 1.88 GHz
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Channel 810-Occupied Bandwidth (99% BW)

. Py
N

i
T
—'ls—cd

/ arke 1 1
@ 25.91 dBm
Ref 30 dBm Att 35 dB 20 1.909 564 GHz
r Y P , ; ©
J“ Temp [1 [T BW
20 m.jl‘iun 4.08 amn|EN
1.909924199 1z
o8

kHz

Date: 12.MAR.2020 06:16:09
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EGPRS 1900-8PSK(99% BW)
Frequency(MHz) Occupied Bandwidth (99% BW)( kHz)
1850.2 245.99
1880.0 245.99
1909.8 246.79

EGPRS 1900-8PSK
Channel 512-Occupied Bandwidth (99% BW)

*VBW 20 kH

Z: 19.76 dBm
30 dBm Att 35 dB SWT 20 ms .850188782 GHz
Bw24s5. o¢ 744 xnz
Temp oW
1.850074801 GHz

Ref

i L
=
<

Ay

500 kHz

span

50 kHz/

Center 1.8502 GHz

Date: 11.MAR.2020 11:14:56

Channel 661-Occupied Bandwidth (99% BW)

*VBW 20 kHz

Z: 19.22 dBm
30 dBm Att 35 dB SWT 20 ms .880013622 GHz
N— EREY 744 xnz
Temp oW
879874205 GHz

Ref

W i,
f I
e \\,ﬁm -

Span 500 kHz

50 kHz/

Center 1.88 GHz
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Channel 810-Occupied Bandwidth (99% BW)

® ARBW 5 kHz
* VBW 20 kHz

Ref 30 dBm Att 35 dB SWT 20 ms 1.909762340 G

30

:ZU MWW %’& I ‘

P T
[--50

=70

Center 1.9098 GHz 50 kHz/ Span 500 kHz

Date: 11.MAR.2020 11:15:59

Note: Expanded measurement uncertainty is U = 3428Hz, k = 2
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A.5.1Emission Bandwidth Results
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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 26 dB 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 of PCS1900 band and GSM850 band. Table below lists the
measured -26dBc BW. Spectrum analyzer plots are included on the following pages.

The EUT was set up for the max output power with pseudo random data modulation. Use the
Occupied Bandwidth function of SA to measure the 26dBc bandwidth.

GSM 850(-26dBc BW)

Frequency(MHz) Emission Bandwidth (-26dBc BW)( kHz)
824.2 315.71
836.6 318.11
848.8 314.10
GSM 850
Channel 128-Emission Bandwidth (-26dBc BW)
® S
I ﬁww"“““%}\ S O
L }F”‘P \\7" '
/ "o

EXT

Center 824.2 MHz

Date: 11.MAR.2020 06:08:20
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Channel 190-Emission Bandwidth (-26dBc BW)

® *RBW 5 kHz
“VBW 20 kHz
Ref 30 dBm Att 55 dB SWT 20 ms 536. 5831730 MHzZ
1
30 M nd r1] 2¢.00
W‘ BW 3.108974359 knz
I«N ’\‘k{\[\ > [T1 nde

o ot

e T hW

-2 EXT

3DB

Center 836.6 MHz 50 kHz/ Span 500 kHz

Date: 11.MAR.2020 06:09:27

Channel 251-Emission Bandwidth (-26dBc BW)
® *RBW 5 kHz

kot ol O R
oo ;{M‘*f\; Wﬂ‘w"«\ﬁ Lemp [T1 ndB [ |
Pl Mg ol

30

-2 EXT

3DB

Center 848.8 MHz 50 kHz/ Span 500 kHz

Date: 11.MAR.2020 06:10:34
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GPRS 850(-26dBc BW)
Frequency(MHz) Emission Bandwidth (-26dBc BW)( kHz)
824.2 313.30
836.6 315.71
848.8 317.31
GPRS 850
Channel 128-Emission Bandwidth (-26dBc BW)
® *RBW 5 kHz
B WWM\‘WMM‘M T“,“ L 1 KHz -
fﬂf R
;}{NLJ \WPM
Channel 190-Emission Bandwidth (-26dBc BW)
® * RBW 5 kHz
NMWMWN e 3fs romafoos wusf
f\r/ \‘\'\m‘(\ vz | o
i N P A
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Channel 251-Emission Bandwidth (-26dBc BW)

No
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® *RBW 5 ker 1 1
“VBW 20 27.38 dBm
Re dBm A dB SWT 20 3.821634615 MHz
)
1 T1 2¢ .00
WWMW S s07604508 ks
v remp |1 (71 ndm " |
[view S
ijff/ \ *“M
-2 ExT
Sy
Center 848.8 MHz 50 z/ span 50 0 kHz
Date: 11.MAR.2020 06:28:31
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EGPRS 850-8PSK(-26dBc BW)
Frequency(MHz) Emission Bandwidth (-26dBc BW)( kHz)
824.2 310.10
836.6 311.70
848.8 313.30
EGPRS 850-8PSK
Channel 128-Emission Bandwidth (-26dBc BW)
® *RBW 5 kHz larker
& A R T \L ) ﬁ’“
PN NLaEw | 1o o
-
/ \ o]
Channel 190-Emission Bandwidth (-26dBc BW)
® *RBW 5 kHz Marker
1 r{‘ Lpa_f, T“u‘ VL’N ‘ ﬁ’“
AT AR I B
] .
! e
& A" N

Center 836.6 MHz

Date: 12.MAR.2020 05:45:10
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(nllélluz

Channel 251-Emission Bandwidth (-26dBc BW)

Py WAL 5
3

3
ol
b

3
AT

1A
g

aaaaaaaaaaaaaa

Date: 12.MAR.2020 05:46:17
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PCS 1900(-26dBc BW)
Frequency(MHz) Emission Bandwidth (-26dBc BW)( kHz)
1850.2 313.30
1880.0 315.71
1909.8 314.90

*RBW 5 kHz
*VBW 20 kHz

g 24.45 asm
Ref 30 dBm Att 55 dB SWT 20 ms . 5022003 GHz
o mam i1 2§00 =
b4 BW 31|3. 3¢ 33051 kHz
oAt | A Y o
JJ"M‘N e ("HN
I Ep—
850044045 Gu=
;

PCS 1900
Channel 512-Emission Bandwidth (-26dBc BW)

il

EXT

Center 1.8502 GHz 50 kHz/ Span 500 kHz
Date: 11.MAR.2020 08:03:14
Channel 661-Emission Bandwidth (-26dBc BW)
® * RBW 5 kHz Marker
sl f | L e
A Y S
A T

il
)

/
vy

Span 500 kHz

50 kHz/

Center 1.88 GHz
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Channel 810-Emission Bandwidth (-26dBc BW)

3 I

kHz

Date: 11.MAR.2020 08:05:28
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GPRS 1900(-26dBc BW)
Frequency(MHz) Emission Bandwidth (-26dBc BW)( kHz)
1850.2 317.31
1880.0 314.90
1909.8 314.10

GPRS 1900
Channel 512-Emission Bandwidth (-26dBc BW)

*VBW 20 kHz

30 dBm Att 55 dB SWT 20 ms . 50 9 GHz
‘
S T
rem , [ ]

Ref

30
v
Lo fipa AV
g
1 exd ul/‘/u V‘{"“L\r\‘ aso0adese G-

il

EXT

Center 1.8502 GHz 50 kHz/ Span 500 kHz
Date: 12.MAR.2020 06:17:17
Channel 661-Emission Bandwidth (-26dBc BW)
® * RBW 5 kHz Marker
oo Mﬁ“vw wh\’\““ rems [ - r— | 2|
r«[d L‘L‘ 584314 iz

il
)
P

EXT
3pB

Span 500 kHz

50 kHz/

Center 1.88 GHz
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®

* RBW
*VBW 20 kHz

Channel 810-Emission Bandwidth (-26dBc BW)

55 dB

SWT 20 ms

No. B20N00421-RF-GSM

Ref 30 dBm

v

,M“\ ‘

\\%

2o
=
o

EXT

3DB

50 kHz/

n 500 kHz

-70
Center 1.9098 GHz

Date: 12.MAR.2020 06:19:30
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R
=777
~—
EGPRS 1900-8PSK(-26dBc BW)
Frequency(MHz) Emission Bandwidth (-26dBc BW)( kHz)
1850.2 317.31
1880.0 314.90
1909.8 310.90

EGPRS 1900-8PSK
Channel 512-Emission Bandwidth (-26dBc BW)

*VBW 20 kHz

30 dBm Att 55 dB SWT 20 ms . 502024 4 GHz
S T
rem , [ ]

Ref

o FNW ﬂMI\V\'k - A‘ 1”"‘" 60 dBm

il

500 kHz

span

50 kHz/

Center 1.8502 GHz

Date: 11.MAR.2020 11:17:06

Channel 661-Emission Bandwidth (-26dBc BW)

*VBW 20 kHz

30 dBm Att 55 dB SWT 20 ms . 30027244 GHz
o , [ ]
3. iBm

Ref

3 P
jp"
]

il

Span 500 kHz

50 kHz/

Center 1.88 GHz
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Channel 810-Emission Bandwidth (-26dBc BW)

® ARBW 5 kHz
* VBW 20 kHz

Ref 30 dBm Att 55 dB SWT 20 ms 1.909789583 GHz

30

Acbrdpend N
909644551 Gz
vIEw| .. N S

8. 21 nga

3DB

Center 1.9098 GHz 50 kHz/ Span 500 kHz

Date: 11.MAR.2020 11:19:19

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

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.

Only worst case result is given below

GSM 850
LOW BAND EDGE BLOCK-A-Channel 128

® *RBW 5 kHz
* VBW 20 kHz

Ref 25 dBm *Att 20 dB * SWT 300 ms

A
bt
E;

TDF

{
J i W

g ol R s
LU e s i At

Center 824 MHz 100 kHz/ span MHz

Date: 17.MAR.2020 10:34:02
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£ 25 dBm *Att 20 dB

HIGH BAND EDGE BLOCK-C —Channel 251
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No. B20N00421-RF-GSM

e

e Jre e AL 5

aaaaaaaaaaaa

Date: 17.MAR.2020 10:45:15
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GPRS 850
LOW BAND EDGE BLOCK-A-Channel 128

irker 1
15.21 dBm
Ref 25 *Att 20 dB A SWT 3 323.979166667 MHz
Loo .
™ .10 u
=
- I3
) 1
v
ﬁk EXT
1% 3DB

3 El
25125_

rrrrrrrrrrrr 00 z/ span 1 MH
Date: 11.MAR.2020 06:28:38
HIGH BAND EDGE BLOCK-C-Channel 251
® “REW 5 kHz ke
[ A ]

io ey
AN

1A
"R,Fhﬁ
|~

aaaaaaaaaaaa

Date: 11.MAR.2020 06:30:41
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EGPRS 850-8PSK
LOW BAND EDGE BLOCK-A -Channel 128

<E
i [
E
*
T

rrrrrrrrrrrr o z/ span 1 MH
Date: 12.MAR.2020 05:46:25
HIGH BAND EDGE BLOCK-C —Channel 251
/\8} “REBW 5 kHz rker 1
B l
[ A ]

aaaaaaaaaaaa

Date: 12.MAR.2020 05:48:28
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PCS 1900
LOW BAND EDGE BLOCK-A-Channel 512

il
e
=)
=
| =

Center 1.85 GHz o z/ span 1 MH
Date: 11.MAR.2020 08:05:35
HIGH BAND EDGE BLOCK-C-Channel 810
® “RBW 5 KHz  rker 1
oo Y P
WL“\ =

I
AEA
W,

Date: 11.MAR.2020 08:07:38
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GPRS 1900
LOW BAND EDGE BLOCK-A-Channel 512

i
=
f“f

Center 1.85 GHz o z/ span 1 MH
Date: 12.MAR.2020 06:19:38
HIGH BAND EDGE BLOCK-C-Channel 810
® “REW 5 kilz irker 1
[ A ]

Ref 25
2o M

=

j,ﬂ ¥
k30
ﬂ 3DB
[,
e Aot e g

Date: 12.MAR.2020 06:21:40
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EGPRS 1900-8PSK
LOW BAND EDGE BLOCK-A-Channel 512

® *RBW 5 kHz
* VBW 20 kHz

CAICT

No. B20N00421-RF-GSM

Ref 25 dBm *Att 20 dB * SWT 300 ms
20
[~
o Iir i
[vzew]
i TDF
[22%3 il "
k
)
a0 T
W”N ““ TR ...ruui. W
-so
6o
—
Center 1.85 GHz 100 kHz/ Span 1 MHz
Date: 11.MAR.2020 11:19:27
HIGH BAND EDGE BLOCK-C —Channel 810
® *RBW 5 kHz
* VBW 20 kHz
Ref 25 dBm *Att 20 dB * SWT 300 ms 10 1
20
Ty -
B 10
= /Fl V\
L I
)j “\ -
--10 [d 1 52
b \
s o,
I LT O R N
-0 kg
F-so
-0
—
Center 1.91 GHz 100 kHz/ Span 1 MHz

Date: 11.MAR.2020 11:21:30

Note: Expanded measurement uncertainty is U = 0.49dB(100KHz-2GHz)/1.21dB(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

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.

GSM850 Transmitter

Channel Frequency (MHz)
128 824.2
190 836.6
251 848.8

PCS1900 Transmitter

Channel Frequency (MHz)
512 1850.2
661 1880.0
810 1909.8

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.
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A.7.3 Measurement result

Only worst case result is given below

GSM850

Channel 128: 30MHz — 1GHz

Spurious emission limit —13dBm.

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

® *RBW 1 MHz 1
VBW 3 MHz 34.29

Ref 5 dBm *Att 20 dB SWT 2.5 ms 25189743589 MHz
[ ~ ]
[F—20
F-30
PR SFRIGIIL S O TRLS W 90 Y | TS PP N I L'.Jl. [
I —=¢ 3DB
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 11.MAR.2020 06:15:02
Channel 128: 1GHz — 2.5GHz
Spurious emission limit —13dBm.
® “RBW 1 MHz
VBW 3 MHz
Ref 5 dBm *Att 20 dB SWT 5 ms 2.490384615 1z
[ ~ ]
[F—20
!
77[3‘:, PR PR PI.L 1 Y A LT © e T ettt e foaactchie e i o
I —=¢ 3DB
Start 1 GHz 150 MHz/ Stop 2.5 GHz

Date: 11.MAR.2020 06:15:29
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Channel 128: 2.5GHz - 7.5GHz
Spurious emission limit —13dBm.

® *RBW 1 MHz
VBW 3 MHz

Ref 5 dBm *Att 20 dB SWT 30 ms 3.50961°¢ 5 iz
[ ~ ]
[F—20
b
e o s v
o | AehanieAen bl g G s fane e P e
[F—40
- =0 3DB
Start 2.5 GHz 500 MHz/ Stop 7.5 GHz
Date: 11.MAR.2020 06:19:31
Channel 128: 7.5GHz -10GHz
Spurious emission limit —13dBm.
® “RBW 1 MHz rke |
VBW 3 MHz 31.1
Ref 5 dBm *Att 20 dB SWT 20 ms .684294872 1z
[ ~ ]
[F—20
N
M IR e ATt oo L s, Ao ietelcdaes Kol 4P Attt At
[F—40
- =0 3DB
Start 7.5 GHz 250 MHz/ Stop 10 GHz

Date: 11.MAR.2020 06:19:58
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Channel 190: 30MHz — 1GHz
Spurious emission limit —13dBm
NOTE: peak above the limit line is the carrier frequency.

® *RBW 1 MHz arke
VBW 3 MHz 32.84 dBm

Ref 5 dBm *Att 20 dB SWT 2.5 ms 210.320512821 MHz
[ 2|

=

—20

F-30

Lt Ayt S Al e S S Aga, X IV Y U5 T R RATT TA IR SR

-—40°

- =0 3DB

Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 11.MAR.2020 08:09:56

Channel 190: 1GHz -2.5GHz
® “RBW 1 MHz
VBW 3 MHz 2
Ref 5 dBm *Att 20 dB SWTH 5 ms 1.850961F 8 1z
[ 2|

=

—20

[--30 L Ty L.u.«l'-

ol st g Rl L NONER FITPREN IVS et A A skt

-—40°

- =0 3DB

Start 1 GHz 150 MHz/ Stop 2.5 GHz

Date: 11.MAR.2020 08:10:23
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Channel 190: 2.5GHz —-7.5GHz
Spurious emission limit —13dBm

® ARBW 1 MHz
VBW 3 MHz

Ref 5 dBm *Att 20 dB SWT 30 ms 3.453525641 iz
[ ~ ]
[F—20
1
- b Lush i ,d;khﬂALﬂW,M.ﬂ, LA alsety Ak AP G N M M[A..m[ £
[F—40
- =0 3DB
Start 2.5 GHz 500 MHz/ Stop 7.5 GHz
Date: 11.MAR.2020 08:10:50
Channel 190: 7.5GHz —-10GHz
Spurious emission limit —13dBm
/\8} SRBW 1 MHz rke
VBW 3 MHz 30.81 dBm
Ref 5 dBm *Att 20 dB SWT 20 ms 3.762019231 1z
[ ~ ]
[F—20
bl ] Aol e A, fotbie st e lome e o Ae g
[F—40
- =0 3DB
Start 7.5 GHz 250 MHz/ Stop 10 GHz

Date: 11.MAR.2020 08:11:17
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Channel 251: 30MHz - 1GHz
Spurious emission limit —13dBm.
NOTE: peak above the limit line is the carrier frequency.

® *RBW 1 MHz
VBW 3 MHz

Ref 5 dBm *Att 20 dB SWT 2.5 ms 850.769230769 MHz

i

|-
i Soepliomigh LA gt Agara AL %Mp CAPOT PO Y £di, s mw

[ 3DB
-6
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 19.JAN.2020 05:50:16
Channel 251: 1GHz — 2.5GHz
Spurious emission limit —13dBm.
VBW 3 MHz 29.41 dBm
Ref 5 dBm *Att 20 dB SWT 5 ms 2.435096154 1z
[ ~ ]
I--20:
5 b
- PR PR [T W NI TR S
- —=¢ 3DB
Start 1 GHz 150 MHz/ Stop 2.5 GHz

Date: 11.MAR.2020 06:19:05
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Channel 251:2.5GHz — 7.5GHz
Spurious emission limit —13dBm.

® *RBW 1 MHz
VBW 3 MHz

Ref 5 dBm *Att 20 dB SWT 30 ms 3.50961°¢ 5 iz

[ ~ ]
[F—20

b
e o s v
o | Achdfaiehen ity B Rt feare e N
[F—40
- =0 3DB
Start 2.5 GHz 500 MHz/ Stop 7.5 GHz
Date: 11.MAR.2020 06:19:31
Channel 251: 7.5GHz — 10GHz
Spurious emission limit —13dBm.
® “RBW 1 MHz rke |
VBW 3 MHz 31.1

Ref 5 dBm *Att 20 dB SWT 20 ms .684294872 1z

[ ~ ]
[F—20

N

M KA dnoud LA Kkt & TN TR (RPN FAN JIP SV LN ST | Sy e g
[F—40
- =0 3DB
Start 7.5 GHz 250 MHz/ Stop 10 GHz

Date: 11.MAR.2020 06:19:58
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PCS1900

Channel 512: 30MHz - 1GHz
Spurious emission limit —13dBm.

® +REBW 1 MHz arke
VBW 3 MHz 32.55 dBm

I [ ~ ]
;’;L% JeaJi g, M g A Lo el Nl A
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 11.MAR.2020 08:12:38

Channel 512: 1GHz — 2.5GHz

Spurious emission limit —13dBm.

NOTE: peak above the limit line is the carrier frequency.
Ref 5 dBm *Att 20 dB Z:)‘/’I\‘l ; ::Z 1.€ ‘,;il“ 4 1z
I [ ~ ]
77:.. P TP N ST T Y P PSS || RUPSmNTOR W AT SV P
Start 1 GHz 150 MHz/ Stop 2.5 GHz

Date: 11.MAR.2020 08:13:05
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Channel 512: 2.5GHz - 7.5GHz
Spurious emission limit —13dBm.

® ARBW 1 MHz
VBW 3 MHz

Ref 5 dBm *Att 20 dB SWT 30 ms 3.493589744 iz
[ ~ ]
[F—20
b ek
m PONTTTI 0P ¥ TR 0 QA 02 O P A TP
[F—40
=0 3DB
Start 2.5 GHz 500 MHz/ Stop 7.5 GHz
Date: 11.MAR.2020 08:13:31
Channel 512: 7.5GHz -10GHz
Spurious emission limit —13dBm.
® “RBW 1 MHz
VBW 3 MHz
Ref 5 dBm *Att 20 dB SWT 20 ms 5.415064103 1z
[ ~ ]
[F—20
[--30
s e IO JOA BB e Yl et T S
[F—40
=0 3DB
Start 7.5 GHz 250 MHz/ Stop 10 GHz

Date: 11.MAR.2020 08:13:58
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Channel 512: 10GHz —15GHz
Spurious emission limit —13dBm.
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® *RBW 1 MHz
VBW 3 MHz 29.84
Ref 5 dBm *Att 20 dB SWT 30 ms 288461 1z
viewl
IF-20

-
-

kO,

I--60:

Start 10 GHz 500 MHzZ/

Date: 11.MAR.2020 08:14:25

Channel 512: 15GHz —20GHz
Spurious emission limit —13dBm.

Stop 15 GHz

® *RBW 1 MHz
VBW 3 MHz 2
Ref 5 dBm *Att 20 dB SWT 30 ms 2692 1z
viewl
IF-20

ISP T

o S ey o T Y3 &

Start 15 GHz 500 MHz/

Date: 11.MAR.2020 08:14:52
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Channel 661: 30MHz — 1GHz
Spurious emission limit —13dBm

® *RBW 1 MHz rke
VBW 3 MHz 32.84 dBm

[ ~ ]
:\:i‘i Kt Jiponn el S Jac A gk RV AT O S RATE NI PN B R
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 11.MAR.2020 08:09:56
Channel 661: 1GHz —2.5GHz
Spurious emission limit —13dBm
NOTE: peak above the limit line is the carrier frequency.
Ref 5 dBm *Att 20 dB Z:): ; ::Z 1.850 ‘fi‘ 8 1z
[ ~ ]
7:;rm Rt g DL Kot gphef Alndtt watfred A Wrpkontal eTn
Start 1 GHz 150 MHz/ Stop 2.5 GHz

Date: 11.MAR.2020 08:10:23
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Channel 661: 2.5GHz —7.5GHz
Spurious emission limit —13dBm

® ARBW 1 MHz
VBW 3 MHz

Ref 5 dBm *Att 20 dB SWT 30 ms 3.453525641
[ ~ ]
[F—20
1
- A WVM“W'MF-“ | A abereta s Ak apagar N ~al: M[A..m Ee ot
¢ 3DB
Start 2.5 GHz 500 MHz/ Stop 7.5 GHz
Date: 11.MAR.2020 08:10:50
Channel 661: 7.5GHz —10GHz
Spurious emission limit —13dBm
/E; “RBW 1 MHz Marke [T
VBW 3 MHz -30.81 Br
Ref 5 dBm *Att 20 dB SWT 20 ms 8 62019231 GHz
[ a]
=
Mw.ruf el s sttt S Ll sider o Aelgleall
== 3DB

start 7.5 GHz 250 MHzZ/ Stop 10 GHz

Date: 11.MAR.2020 08:11:17
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Channel 661: 10GHz —15GHz
Spurious emission limit —13dBm.

® *RBW 1 MHz Marke [T
VBW 3 MHz -29.34 dBn

Ref 5 dBm *Att 20 dB SWT 30 ms 2.147435897 GHz

P
]
T
|
"

F]
g

PRI 123 T R L STVT PSS T PR PR T P TS

|3

start 10 GHz 500 MHZ/ Stop 15 GHz

Date: 11.MAR.2020 08:11:43

Channel 661: 15GHz —20GHz
Spurious emission limit —13dBm.

/E; “RBW 1 MHz Marke [T
VBW 3 MHz —26.¢€ Br

Ref 5 dBm *Att 20 dB SWT 30 ms 9.623397436 GHz
2307
==

F-2

v

L L fedLl i fondele Lo kot Mg ¢

[ R A I I o AP et e P ACARES

-a

s

-

_—

s

F-o

Start 15 GHz 500 MHz/ Stop 20 GHz

Date: 11.MAR.2020 08:12:10
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Channel 810: 30MHz — 1GHz
Spurious emission limit —13dBm.

® *RBW 1 MHz Marke [T
VBW 3 MHz -32.64 dBn

Ref 5 dBm *Att 20 dB SWT 2.5 ms 6 83653846 1Hz
I [ a]
:i—-.—i 2 U \ Aedl W o i A e s i FTyS PP TANT TR
Start 30 MHz 97 MHz/ Stop 1 GHz
Date: 11.MAR.2020 08:15:19
Channel 810: 1GHz — 2.5GHz
Spurious emission limit —13dBm.
NOTE: peak above the limit line is the carrier frequency.
® * RBW 1 MHz Marke [T
Ref 5 dBm *Att 20 dB Zfl"’[‘q ::::Z ] 7" ~k/ Mrv‘/
I [ a]
I Y N PRI YT [Ny ST S B By
Start 1 GHz 150 MHz/ Stop 2.5 GHz

Date: 11.MAR.2020 08:15:46
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Channel 810:2.5GHz — 7.5GHz
Spurious emission limit —13dBm.

® *RBW 1 MHz Marke [T
VBW 3 MHz -28.50 dBn

Ref 5 dBm *Att 20 dB SWT 30 ms 3.581730769 GHz

P
]
T
|
"

F]
g

H
LIPS P U] TRy R PO S YR

start 2.5 GHz 500 MHZ/ Stop 7.5 GHz

Date: 11.MAR.2020 08:16:13

Channel 810: 7.5GHz — 10GHz
Spurious emission limit —13dBm.

/E; “RBW 1 MHz Marke [T
VBW 3 MHz -30 Br

Ref 5 dBm *Att 20 dB SWT 20 ms 9 025641C GHz
==

F-2

1

v TS AT TS S XY k

A A S it Mo A BRI gk st s i

-a

F-s

-6

-

-8

-9

Start 7.5 GHz 250 MHz/ Stop 10 GHz

Date: 11.MAR.2020 08:16:40
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Channel 810: 10GHz —15GHz
Spurious emission limit —13dBm.

® *RBW 1 MHz Marke [T
VBW 3 MHz -29.83 dBn

Ref 5 dBm *Att 20 dB SWT 30 ms 574679487 GHz

P
]
T
|
"

F]
g

A PTG SO Iy pe o [ TSP I § W A 7 ST PRl TR g TRV

start 10 GHz 500 MHZ/ Stop 15 GHz

Date: 11.MAR.2020 08:17:07

Channel 810: 15GHz —20GHz
Spurious emission limit —13dBm.

/E; “RBW 1 MHz Marke [T
VBW 3 MHz 26 p Br

Ref 5 dBm *Att 20 dB SWT 30 ms ). 5C 05 8 GHz
vrew]

-2

TDF
L I ot et otaldlieh N ey MMM
R s, = g et
F-a

ExXT
= 3DB
-6
-7
-5
-9
Start 15 GHz 500 MHz/ Stop 20 GHz

Date: 11.MAR.2020 08:17:34

Note: Expanded measurement uncertainty is U = 0.49dB(100KHz-2GHz)/1.21dB(2GHz-26.5GHz), k = 1.96
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A.8 PEAK-TO-AVERAGE POWER RATIO

Reference

FCC: CFR Part 24.232, KDB971168 DO1.

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

Only worst case result is given below

GSM850
Frequency(MHz) Peak-To-Average Power Ratio(PAPR)(dB)
824.2 8.88
836.6 8.91
848.8 8.81
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GSM 850
Channel 128- Peak-to-average Power Ratio

<§§> RBW 10 MHz

Ref 10 dBm *Att 5 dB AQT 3.125 ms

. \\ [~
|VIEW] TRG
bie
ToF
Fis-a
Fie-
308
Center 824.2 MHz 2 as/ Mean Pwr + 20 dB
Complementary Cumulative Distribution Function (100000 samples) =

Trace 1
Mean 23.93 dBm
Peak 32.83 dBm
Crest 8.91 dB

10 % 7.44 dB
1 % 8.37 dB
108 8.88 dB
.01 % 8.94 dB

Date: 11.MAR.2020 06:14:24

Channel 190- Peak-to-average Power Ratio

<§§> RBW 10 MHz

Ref 10 dBm *Att 5 dB AQT 3.125 ms

- \\ N
MR oot
|[VIEW] TRe
Lie--
oF
Fis-a
-
308
Center 836.6 Miz 2 as/ Mean Pwr + 20 B
Complementary Cumulative Distribution Function (100000 samples) ExT
Trace 1

Mean 24.42 dBm
Peak 33.43 dBm
Crest 9.01 dB

10 % 7.44 dB
1 % 8.40 dB
108 8.91 dB
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Channel 251- Peak-to-average Power Ratio
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GPRS 850 (PAPR)

CAICT

No. B20N00421-RF-GSM

Frequency(MHz) Peak-To-Average Power Ratio(PAPR)(dB)

824.2 8.88

836.6 8.91

848.8 8.81

GPRS 850
Channel 128- Peak-To-Average Power Ratio(PAPR)

® RBW 10 MHz

Ref 10 dBm *aAtt 5 dB AQT 3.125 ms
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Channel 190- Peak-To-Average Power Ratio(PAPR)
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Channel 251- Peak-To-Average Power Ratio(PAPR)
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EGPRS 850 (PAPR)

Frequency(MHz) Peak-To-Average Power Ratio(PAPR)(dB)

824.2 10.74

836.6 10.83

848.8 10.74

EGPRS 850
Channel 128- Peak-To-Average Power Ratio(PAPR)

® RBW 10 MHz
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Channel 190- Peak-To-Average Power Ratio(PAPR)
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Channel 251- Peak-To-Average Power Ratio(PAPR)
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PCS1900 (PAPR)

Frequency(MHz) Peak-To-Average Power Ratio(PAPR)(dB)

1852.4 7.95

1880.0 8.01

1909.7 8.33

PCS 1900
Channel 512- Peak-To-Average Power Ratio(PAPR)

® RBW 10 MHz
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Date: 11.MAR.2020 08:09:18
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Channel 810- Peak-To-Average Power Ratio(PAPR)

RBW 10 MHz
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GPRS1900 (PAPR)

Frequency(MHz) Peak-To-Average Power Ratio(PAPR)(dB)

1852.4 8.21

1880.0 8.27

1909.7 8.78

GPRS 1900
Channel 512- Peak-To-Average Power Ratio(PAPR)
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Channel 661- Peak-To-Average Power Ratio(PAPR)
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Channel 810- Peak-To-Average Power Ratio(PAPR)
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EGPRS 1900 (PAPR)

Frequency(MHz) Peak-To-Average Power Ratio(PAPR)(dB)

1852.4 10.48

1880.0 10.83

1909.7 10.83

EGPRS 1900
Channel 512- Peak-To-Average Power Ratio(PAPR)
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Channel 661- Peak-To-Average Power Ratio(PAPR)
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Channel 810- Peak-To-Average Power Ratio(PAPR)
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Note: Expanded measurement uncertainty is U = 0.49 dB, k = 2

***END OF REPORT***
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