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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMA/LTE Phone + BT/BLE, DTS b/g/n and NFC

MODEL NUMBER: SM-A205FN/DS

SERIAL NUMBER: 5200499653afb50d, 52004b804665b5cf (CONDUCTED, Original)

R38M10DABYP, R38M10DAJ7K (RADIATED, Original);
R38M10DAGST, R38M10DAGIOR (RADIATED, Spot check);

DATE TESTED: FEB 01, 2018 — FEB 20, 2019 (Original);
FEB 14, 2018 (Spot check)

APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 22H, 24E and 27M Pass

UL Korea, Ltd. tested the above equipment in accordance with the requirements set forth in the
above standards. All indications of Pass/Fail in this report are opinions expressed by UL Korea,
Ltd. based on interpretations and/or observations of test results. Measurement Uncertainties
were not taken into account and are published for informational purposes only. The test results
show that the equipment tested is capable of demonstrating compliance with the requirements
as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL Korea, Ltd. and all revisions are duly noted in the
revisions section. Any alteration of this document not carried out by UL Korea, Ltd. will
constitute fraud and shall nullify the document. This report must not be used by the client to
claim product certification, approval, or endorsement by IAS, any agency of the Federal
Government, or any agency of any government.

Approved & Released For

UL Korea, Ltd. By: Tested By:
:}79&‘8-/1“‘_
SungGil Park Junwhan Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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1.1. INTRODUCTION OF TEST DATA REUSE

This report referenced from the FCC ID: ASLSMA205GN WWAN(FCC CFR 47 Part 22/24/27).
And the applicant takes full responsibility that the test data as referenced in this report represent
compliance for this FCC ID.

1.2. DIFFERENCE
The FCC ID: ASLSMA205FN shares the same enclosure and circuit board as FCC ID:
A3LSMA205GN. The WWAN antennas and surrounding circuitry and layout are identical
between these two units for re-used bands.
After confirming through preliminary radiated emissions that the performance of the FCC ID:
A3LSMA205GN remains representative of FCC ID: A3BLSMA205FN. The test data of FCC ID:
A3LSMA205GN being submitted for this application to cover WWAN features.

e Re-use bands : GSM850 / GSM1900 / WCDMA B2 / WCDMA B5 / LTE B5/ LTE B41

1.3. SPOT CHECK VERIFICATION DATA
Original model Spot check model
Band Test Item Worst Mode Frequency Test Limit SM-A205GN Results SM-A205FN Results Deviation Remark
FCC ID : A3LSMA205GN FCC ID : A3SLSMA205FN

@ EIRP GPRS 824.2 MHz 38.50 dBm 26.38 dBm 25.80 dBm -0.58 dB

&Y RSE GPRS 1697.6(High_2nd) -13.00 dBm -33.80 dBm -33.10 dBm 0.70 dB

] EIRP GPRS 1850.2 MHz 33.00 dBm 27.50 dBm 28.31 dBm 0.81 dB

00 RSE EGPRS 3760(High_2nd) -13.00 dBm -41.20 dBm -45.00 dBm -3.80 dB
TEA EIRP REL99 1880.0 MHz 33.00 dBm 2211 dBm 22.89 dBm 0.78 dB
Eandle RSE REL99  |11445.6(High_6nd) -13.00 dBm -36.70 dBm -36.40 dBm 030 dB
A EIRP REL99 836.6 MHz 38.50 dBm 17.71 dBm 18.49 dBm 078 dB
Bandl RSE HSDPA | 3346.4(Mid_4nd) -13.00 dBm -48.40 dBm -48.60 dBm -0.20 dB

nE ERP QPSK_5M 836.5 MHz 38.50 dBm 19.61 dBm 18.66 dBm -0.95 dB
5 RSE QPSK5M | 1653(Low_2nd) -13.00 dBm -47.60 dBm -47.50 dBm 0.10 dB

e EIRP QPSK_10M 2501.0 MHz 33.00 dBm 22,01 dBm 21.81 dBm -0.20 dB
Bancil RSE QPSK_10M | 12965(Mid_5nd) -25.00 dBm -33.80 dBm -36.70 dBm -2.90 dB

Comparison of two models, upper deviation is within 3dB range and all test results are under
FCC Technical Limits.
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REPORT NO: 4788852501-E1V2
FCC ID: ABLSMA205FN

DATE:

FEB 26, 2019

1.4.

REFERENCE DETAIL

Reference application that contains the reused reference data.

: Type Folder .
Equipment | Reference Grant/Permissive Refe_ren_ce Test/RE Repc_)rt Tittle /
Class FCC ID Application Section

Change Exposure
FCC Report
PCE A3LSMA205GN Grant 4788869685-E1 Test WWAN /
All sections
FCC Report DTS
4788869685-E2 Test WLAN /
All sections
DTS A3LSMA205GN Grant
4788869685-E3 | Test | o ReportBLE
All sections
FCC Report BT /
DSS A3LSMA205GN Grant 4788869685-E4 Test Al sections
FCC Report
DXX A3LSMA205GN Grant 4788869685-E5 Test NFC /
All sections
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with following methods.

FCC CFR 47 Part 2.

FCC CFR 47 Part 22.

FCC CFR 47 Part 24.

FCC CFR 47 Part 27.

ANSI TIA-603-E, 2016

KDB 971168 D01 Power Meas License Digital Systems v03r01

ogrwNE

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 218 Maeyeong-ro,
Yeongtong-gu, Suwon-si, Gyeonggi-do,16675, Korea. Line conducted emissions are measured
only at the 218 address. The following table identifies which facilities were utilized for radiated
emission measurements documented in this report. Specific facilities are also identified in the test
results sections.

218 Maeyeong-ro
<] Chamber 1
X] Chamber 2
[ ] Chamber 3

UL Korea, Ltd. is accredited by IAS, Laboratory Code TL-637. The full scope of accreditation
can be viewed at http://www.iasonline.orq/PDF/TL/TL-637.pdf.
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4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
EIRP = PSA reading with EUT worst orientation (dBm) + Path loss (dB) — cable
loss( between the SG and substitution antenna) + Substitution Antenna Factor
(dBi)
ERP = PSA reading with EUT worst orientation (dBm) + Path loss (dB) — cable
loss( between the SG and substitution antenna)
(Path loss = Signal generator output — PSA reading with substitution antenna)

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 2.32 dB
Radiated Disturbance, Below 1GHz 3.86 dB
Radiated Disturbance, Above 1 GHz 5.97 dB

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 4788852501-E1V2
FCC ID: ABLSMA205FN

DATE: FEB 26, 2019

5. EQUIPMENT UNDER TEST

5.1.

The EUT is a GSM/WCDMA/LTE Phone + BT/BLE, DTS b/g/n and NFC
This test report addresses the WWAN operational mode.

5.2.

DESCRIPTION OF EUT

MAXIMUM OUTPUT POWER

The transmitter has a maximum average radiated ERP / EIRP output powers as follows:

GSM
FCC Part 22/24
Frequency . Radiated
Band Range Modulation
[MHz] Avg [dBm] Avg [mW]
PR 434,51
GSM850 824~849 GPRS 26.38 345
EGPRS 21.16 130.62
GSM1900 | 1850~1910 GPRS 27.50 562.34
EGPRS 25.24 334.20
WCDMA
FCC Part 22/24/27
FLS . Radiated
Band Range Modulation
[MHZ] Avg [dBm] Avg [mW]
REL99 17.71 02
Band 5 824~849 59.0
HSDPA 16.57 45.39
REL99 22.11 162.
Band 2 1850~1910 62.55
HSDPA 22.11 162.55
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DATE: FEB 26, 2019

LTE Band 5
FCC Part 22
Frequency | pondwidth | Modulation Radiated
Band Range
[MHZ] [MHZ] Avg [dBm] Avg [MW]

10 QPSK 19.52 89.54

16QAM 18.11 64.71

. QPSK 19.61 91.41

Band 5 824 ~ 849 16QAM 18.35 68.39
3 QPSK 18.71 74.30

16QAM 17.19 52.36

14 QPSK 18.88 77.27

16QAM 17.65 58.21

LTE Band 41
FCC Part 27
Frequency BandWidth Modulation Radiated
Band Range
[MHz] [MHZ] Avg [dBm] Avg [mW]

20 QPSK 22.08 161.44

16QAM 21.42 138.68

15 QPSK 22.18 165.20

Band 41 | 2496 ~ 2690 16QAM 22.30 169.82
10 QPSK 22.39 173.38

16QAM 21.68 147.23

. QPSK 22.00 158.49

16QAM 21.25 133.35
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5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a internal antenna for the [List the bands supported] with a maximum peak
gain as follow:

Frequency (MHz) Peak Gain (dBi)
GSM1900 / WCDMA Band 2 111
1850 ~ 1910 MHz '
GSM 850/ WCDMA Band 5/ LTE Band 5 -6.64
824 ~ 849 MHz '
LTE Band 41 011

2496 ~ 2690 MHz
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5.4. WORST-CASE ORIENTATION

Following modes should be considered as worst-case scenario for all other measurements.

e GSM GPRS/EGPRS
e UMTS REL 99/HSDPA

For all LTE Bands, the worst-case scenario for all measurements is based on the average
conducted output power measurement investigation. The out of band emissions and spurious
radiation were only performed on bandwidth and RB offset(with RB size 1) with the highest
power in QPSK.

Highest power setting for each bands
LTE Band Frequency (MHz) Bandwidth (MHz) RB size RB offset
826.5 1 0
5 836.5 5 1 0
846.5 1 12
2501.0 1 49
41 2593.0 10 1 49
2685.0 1 49
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- ERP/EIRP

For GSM850 / GSM1900 / WCDMA B2 / LTE B5/ LTE B41, the fundamental of the EUT was
investigated in three orthogonal orientations X, Y and Z it was determined that X orientation was
worst-case orientation.

For WCDMA B5, the fundamental of the EUT was investigated in three orthogonal orientations
X, Y and Z it was determined that Z orientation was worst-case orientation.

- Radiated spurious emissions

For WCDMA B5 / WCDMA B2 / LTE B41, the spurious emissions was investigated in three
orthogonal orientations X, Y and Z it was determined that X orientation was worst-case
orientation.

For GSM850 / GSM1900 / LTE B5, the spurious emissions was investigated in three orthogonal
orientations X, Y and Z it was determined that Z orientation was worst-case orientation.

Note : All radiated spurious tests were performed connected with earphone and charger for

evaluation of worst case mode.(For erp/eirp tests, the EUT didn’t connected with earphone and
charger)

For check the Part15B receiver mode(Appendix B):

For GSM850 / LTE B5, the emissions was investigated in three orthogonal orientations X, Y and
Z it was determined that X orientation was worst-case orientation.

For WCDMA B5, the emissions was investigated in three orthogonal orientations X, Y and Z it
was determined that Z orientation was worst-case orientation.
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA200 R37M15H5WM1SE3 N/A
Data Cable SAMSUNG EP-DR140AWE N/A N/A
Earphone SAMSUNG EHS61ASFWE N/A N/A

/O CABLE

1 |DC Power 1 C Type Shielded 1.1m N/A
2 Audio 2 Mini-Jack | Unshielded 1.2m N/A
TEST SETUP

The EUT is continuously communicated to the call box during the tests.
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SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)

Communication
Test Set

Combiner

Spectrum
Analyzer

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

Earphone

Communication
Test Set

AC Adapter

AC MAIN
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FCC ID: ABLSMA205FN

DATE: FEB 26, 2019

6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:
Test Equipment List
Description Manufacturer Model S/N Cal Due
Ame:ggjgggiﬂzizpo'e ETS 3121D DB4 00164753 06-30-19
Antenna, Horn, 40 GHz ETS 3116C 00166155 12-04-19
Preamplifier ETS 3116C-PA 00168841 08-09-19
Antenna, Horn, 40 GHz ETS 3116C 00168645 12-04-19
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 08-04-20
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 845 08-04-20
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 08-04-20
Antenna, Horn, 18 GHz ETS 3115 00167211 08-04-20
Antenna, Horn, 18 GHz ETS 3115 00161451 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168724 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00205959 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168717 08-04-20
Combiner WEINSCHEL 1575 2152 08-08-19
Communications Test Set R&S CMW500 115331 08-07-19
DC Power Supply Agilent/HP E3640A MY54226395 08-06-19
Preamplifier, 1000 MHz Sonoma 310N 341282 08-07-19
Preamplifier, 1000 MHz Sonoma 310N 370599 08-06-19
Preamplifier, 1000 MHz Sonoma 310N 351741 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-07-19
Spectrum Analyzer, 44 GHz Agilent/ HP N9030A MY54490312 08-06-19
EMI Test Receive, 40 GHz R&S ESU40 100439 08-06-19
EMI Test Receive, 40 GHz R&S ESU40 100457 08-06-19
EMI Test Receive, 44 GHz R&S ESW40 101590 08-06-19
High Pass Filter 1.2GHz Micro-Tronics HPM50108-02 G005 08-08-19
High Pass Filter 1.2GHz Micro-Tronics HPM50108-02 G006 08-08-19
High Pass Filter 2.8GHz Micro-Tronics HPM50111-02 010 08-08-19
High Pass Filter 2.8GHz Micro-Tronics HPM50111-02 011 08-08-19
High Pass Filter 4GHz Micro-Tronics HPM50118-02 G001 08-08-19
High Pass Filter 4GHz Micro-Tronics HPM50118-02 G002 08-08-19
Attenuator PASTERNACK PE7087-10 A009 08-08-19
Attenuator PASTERNACK PE7087-10 A001 08-08-19
Attenuator PASTERNACK PE7087-10 A008 08-08-19
Attenuator PASTERNACK PE7087-10 2 08-07-19
Attenuator PASTERNACK PE7395-10 A011 08-08-19
Antenna, Loop, 9kHz-30MHz R&S HFH2-72 100418 10-26-19
Temperature Chamber ESPEC SH-642 93001109 08-06-19
UL Software
Description Manufacturer Model Version
Antenna port test software UL CLT Ver 2.5
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REPORT NO: 4788852501-E1V2
FCC ID: ABLSMA205FN

DATE: FEB 26, 2019

7. SUMMARY TABLE

el Eart Test Description Test Limit |Test Condition| Test Result
Section
2.1049 Occupied Band width (99%) N/A Pass
22.917(a) Band Edge / Conducted
24.238(a) Spurious Emission 13dBm Pass
27.53(m) Conducted Spurious Emission -25dBm Pass
27.53(m) Emission mask Section9.2.2 | Conducted Pass
See the RF exposure
2.1046 Conducted output power N/A (47?;;52;2;31
FCC Report SAR)
22.355
24.235 Frequency Stability 2.5PPM Pass
27.54
22.913(a)(5) Effective Radiated Power 38.5dBm Pass
24.232(c) Equivalent Isotropic Radiated 33dBm Pass
27.50(h)(2) Power Radiated
22.917(3) -13dBm Pass
24.238(a) Radiated Spurious Emission
27.53 (m) -25dBm Pass
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REPORT NO: 4788852501-E1V2 DATE: FEB 26, 2019
FCC ID: ABLSMA205FN

8. PEAK TO AVERAGE RATIO

Test Procedure
Per KDB 971168 D01 Power Meas License Digital Systems v03r01;

The transmitter output was connected to a CMW500 Test Set and configured to operate at maximum
power. The PAR were measured on the Spectrum Analyzer.

Test Spec
In addition, when the transmitter power is measured in terms of average value, the peak-to-average ratio
of the power shall not exceed 13 dB.

RESULTS
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8.1. CONDUCTED PEAK TO AVERAGE RESULT

e Spec b Sy U1 A8 R Ot T 1S AT | €T 2508 = e T —
AL % Sua DO I SENSE:IN ALIGH 316 04:47:37 M Feb L2, 2019 Rl & Sug OC 1 SENSCAN ALIGN TG 03:48:54 PR Feb 12 2019
enter Radio Std: None. | enter Radio Std: None.
v TG RFBU (Counts:2.00 W12.00 Mpe v TG RFBU (Counts:1.00 W00 Mpe
aGanio | sTEm: — en:
Average Power Average Power
00 % 00 %
32.72dBm 26.40 dBm
82.73 % at 0dB 10% T T 51.16 % at 0dB 10%
1%) 1%
GSM 100%  0.23dB 0 100% 233dB 0
850 10%  033dB 10% 28648
0.1% 0.38 dB 0.1% 2.97 dB
001%  042dB ooy 0.01%  3.02dB ooy
0.001% 0.43dB 0.001% 3.04dB
0.0001 % 0.44 dB 0.001 % 0.0001 % 3.05dB 0.001 %
Peak 0.44 dB Peak 3.10d8
33.16 dBm 29.50 dBm
0.0001 % 0dE 20dE 0.0001 % 0dE 20dE
Info BW 10.000 MHz Info BW 10.000 MHz

GSM850 GPRS Mid channel GSM850 EGPRS Mid channel

Kaysight Speteurn Ancdyass - UL 46912 | R Dat: 07715/ 2008 €LT: 25141 Lo | & s Kaysight Speteurn Ancdyass - UL 46912 | R Dat: 07715/ 2008 €LT: 25141 Lo | & s
& - i S e i e & - i — S vz
‘Conter Freq: 1.680000000 CHz Radio Std: None. ‘Conter Freq: 1.680000000 CHz Radio Std: None.
. Trig: RF Burst Counts; 2.00 M/2.00 Mpt ws. Trig: RF Burst Counts; 2.00 M/2.00 Mpt
— ' — '
Average Power Average Power
00 % 00 %
28.88 dBm 25.34dBm
78.80 % at 0dB 10 % 47.04 % at 0dB 10 %
™ 1%
GSM 100% 10048 100% 32008
0.1 % 0.1 %
1900 10%  115dB 10% 39748
01%  117d8 01%  400d8
001%  1.18dB oer 001%  4.16dB oer
0.001% 11948 0.001% 41948
0.0001% 1.19dB 0001 % 0.0001% 4.20dB 0001 %
Posk  1.19d8 Peak 42148
30.07 dBm 2955 dBm
0.0001 3l — 0.0001 3l —
Info BW 10.000 MHz Info BW 10.000 MHz
e = = =
GSM1900 GPRS Mid channel GSM1900 EGPRS Mid channel
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REPORT NO: 4788852501-E1V2
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DATE: FEB 26, 2019

WCDMA

Fergh Spctat Ay UL N8 RO T T ST LT 58] = Fergh Spctat Ay UL N8 RO T T ST LT 58]
Al = Sua OC I SoNEEdN ALIGH 310 0650213 PR Feb L2 2019 Rl = S DC I ALIGH 310 [T
mter Radio Std: None. | or Radio Std;
Trig: Free Run (Counts:2.00 W12.00 Mpe Trig: Free Run (Counts:2.00 W12.00 Mpe
A Gaint o ten A Gaint o
Average Power Average Power
00 % 00 %
24.97 dBm 23.51dBm
54,17 % at 0dB 10% 52.40 % at 0dB 10%
1 % 1 %
WCDMA 100%  1.664dB 0 100% 167dB 0
Band 5 1.0% 2.49dB 10% 2.63dB
01% 2.90dB 01% 3.12dB
0.01%  3.10dB oo 0.01%  3.28dB oo
0.001% 3.204B 0.001% 3.37dB
0.0001 % 3.25dB 0.001 % 0.0001 % 3.39dB 0.001 %
Peak 3.26 dB Peak 3.40 dB
28.23 dBm 26.91 dBm
0.0001 %' 0dE S0dB 0.0001 %' 0dE S0dB
Info BW 5.0000 MHz Info BW 5.0000 MHz
WCDMA B5 REL99 Mid channel WCDMA B5 HSDPA Mid channel
L AB1 | R Dtz 0715720081, CLT: 2511 || & s R Dutss OTA15/2018 | CLT; 2.51A] Lo | &
‘et Frea: 1.530000000 GHz Radia St Nene ‘et Frea: 1.530000000 GHz Radia St Nene
s Trigi Free Run Counts; 2.00 M/2,00 Mpt Trig: Free Run. Counts:; 2.00 M/2.00 Mpt
aFGaintaw aFGaintaw
Average Power Average Power
00 % 00 %
24.34 dBm 24.34 dBm
54.81 % at 0dB 10% 53.68 % at 0dB 10%
1y 1y
WCDMA 100% 161dB 0 100% 161dB 0
Band 2 10% 23548 10% 24048
0.1% 272d8 0.1% 278 dB
001% 292dB oer 001% 291dB oer
0.001% 3.01dB 0.001% 297 dB
0.0001 % 3.05dB 0.001 % 0.0001 % 3.03dB 0.001 %
Peak 3.06 dB Peak 3.03d8
27.40 dBm 27.37 dBm
0.0001 %o S5 0.0001 %o S5
Info BW 50000 MHz Info BW 50000 MHz
WCDMA B2 REL99 Mid channel WCDMA B2 HSDPA Mid channel
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LTE Band 5

Verog Specium e UL ORI, G 25 T BV Dt DU LT T3] T
s I I coc g1 1m0 20027 Pl 15,3 I El 3 LIGH 1o 20042 75D 15,2018
Carner Freq: 835 500000 MHz Radio Std: None Centsr Frag: 836.500000 MHz Radio Std: None.
. an Free fun Counts:2.00 M/2.00 Mpt Mu Free Run Counts:2.00 M2.00 Mpt
1 Gainl o 3248 S Gain ow 3208
Average Power (0o Average Power A
24,25 dBm 23.14 dBm
49.02 % at 0dB 10 43.80 % at 0dB 0%
LTE
Band 5 10.0% 2.50dB 01 %) 10.0% 2.85dB 01 %)
10% 370dB 1.0% 4.68 dB
10 MHz 0.1% 4.1 dB. 0.1% 5.26 4B
001%  430d8 pors 001% 54548 nor
0.001% 4.36dB 0001% 5.55dB
0.0001% 4.42dB 0.001 %| 0.0001 % 5.58 dB 0.001 %|
Peak 4.44 dB Peak 5.60 dB
28.69 dBm 28.74 dBm
T 20di T 2048,
Info BIA 10,000 MHz Info BIW 10.000 MHz
s s = )
LTE B5 10MHz QPSK Mid channel LTE B5 10MHz 16QAM Mid channel
e ..Lm = B R oa AT T T =
L3 & 0 L1017 s st 301 o s
Freq 83 500000 MHz Radio Sta: None Generreg 536 $00000 Radio Sud: None
Trig: Freeun Counts:2.00 M/2.00 Mpt n ‘Counts:2.00 M2.00 Mpt
SFGani o | #Anen: 3248 S Gain ow
Average Power (00 Average Power oo
24,31 dBm 23.05 dBm
49.37 % at 0dB ke 43.57 % at 0dB 10%
LTE
Band 5 10.0% 2.50dB 01 %) 10.0% 2.85dB 01 %)
10% 370dB 1.0% 4.76 dB
5 MHz 01% 41248 01% 53948
001%  431d8 pors 001% 56048 nor
0.001% 440dB 0.001% 5.67dB
0.0001% 4.43dB 0.001 %| 0.0001 % 5.70dB 0.001 %|
Peak 4.48 dB Peak 5.70 dB
28.79 dBm 28.75 dBm
T 2048 T 2048,
Info BIA 10,000 MHz Info BIW 10.000 MHz
LTE B5 5MHz QPSK Mid channel LTE B5 5MHz 16QAM Mid channel
Yo Speam o DL RO T LT 20T EE Fepogh s ket UL S8 R Dot NI LT 5]
i G I st 23 i sucmi 15,5 i i I St WoH D 52501
Cerver Freg 836 S50000 Mz Radio st None Genter Fres: 336 500000 MHZ Radio Std: Nane.
TVW Free Run Counts:2.00 M/2.00 Mpt Trig: Free Run Counts: 200 MI2.00 Mpt
i Gainlaw ston: 3248 oFGainow | Hhtten: 3708
Average Power . Average Power .
24,37 dBm 23,17 dBm
49.57 % at 0dB ke 43.64 % at 0dB 10%
LTE
Band 5 100% 24808 - 100% 29048 1o
10% 370dB 1.0% 4.81d8
3 MHz 01%  412dB 01%  533dB
001%  4.29dB o 001% 55248 0071 %
0.001% 4.36dB 0.001% 5.59dB
0.0001% 4.40dB 0.001 %| 0.0001 % 5.62dB 0.001 %|
Peak 444 dB Peak 5.68 dB
28.81 dBm 28.85 dBm
BT 2048 T 208
Info BIA' 10.000 MHz Info BIW 10.000 MHz
s sras = i
LTE B5 3MHz QPSK Mid channel LTE B5 3MHz 16QAM Mid channel
e EE Rt S AT To T
S Sl Ao S0 15, I e ) SR
Cever Freg 836 650600 M Radio St None Genter Freg: 558 801860 Mie Radio Sud: None
-— TVW Free Run Counts:2.00 W/2.00 Mpt _-— "Hu Free Run Counts: 200 MI2.00 Mpt
#IF Gainil aw 3248 #IFGain:l ow 3248
Average Power . Average Power .
24.37 dBm 23.27 dBm
49.45 % at 0dB 0% 43.60 % at 0dB 10%
LTE
Band 5 100% 25308 . 100% 28908 -
10% 371d8 1.0% 477 a8
1.4 MHz 0.1% 411dB 0.1% 5.30 dB
001%  430dB oo 001% 547d8 001 %
0.001% 4.39dB 0.001% 5.56dB
0.0001% 4.42dB 0.001 %| 0.0001 % 5.59dB 0.001 %|
Peak 4.47 dB Peak 5.63 dB
28.84 ¢Bm 28.90 ¢Bm
BT 2048 T 2048,
Info BIA' 10.000 MHz Info BIW 10.000 MHz
e i = i
LTE B5 1.4MHz QPSK Mid channel LTE B5 1.4MHz 16QAM Mid channel
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LTE Band 41

Pt

Vayright Specim Anyoe
L

[

B
Info BW 10,000 MHz

20 dE|

= e

Il I3 HI L [ SEsCanT| ALICH ATC 065117 PHTeb 15, 2009 SEHSCINT MICHATD | 06:19:32 PHTeb 15, 2029
| Corter Freq: 2583000000 GHz Ragio St Nome Catr Freq: 2583000000 GHz Ragio Sta: None
anGanton | #hten: 1248 ™ aiGamton T #hien: 1248 ™
Average Power 00 Average Power 00
23.67dBm 22.55dBm
51.73 % at 0dB 10% 45,93 % at 0dB 10%
LTE 1% 1%
Band 41 100% 234dB i 100% 273dB o
10%  342dB 10%  4.20dB
20 MHz 01%  363dB 01% 47208
0.01% 3.70dB ot 0.01%  480dB oot
0001% 3.72dB 0001% 4.82dB
0.0001% 3.73dB 0.001 ¢ 0.0001% 4.82dB 0001
Peak 37448 Peak 4.82dB
27.41dBm 27.37 dBm
oot 0dB 204dB 00001 0dB 20dB
Infa BW 10,000 MHz Infa BW 10,000 MHz
= e = e
LTE B41 20MHz QPSK Mid channel LTE B41 20MHz 16QAM Mid channel
TN S ANy UL YIS R DR E TR (LT 25000 = ey P ARy UL S R DGt T LT 2 =i
o ——- T Tt e CRE I s s T T R o RIS
| Center Freq: 2.583000000 GHz Radio 5td: None | nter Freq: 2 583000000 GHz Radio Std: None
A Goin:Low -“:0-' 3248 Al Gain:Low “;-' 1248
Average Power . Average Power on-
23.70dBm 22.53 dBm
51.39 % at 0dB 0% 48.06 % at 0dB 0%
LTE
Band 41 100% 237dB . 100%  2.86dB o
1.0%  333dB 10%  423dB
15 MHz 01%  358dB 01%  467dB
001% 365dB oors 001%  4.79dB oot
0.001% 3.67dB 0.001% 4.83dB
0.0001% 3.68dB 0.001 ¢ 0.0001 % 4.85dB 0.001 ¢
Peak 377dB Peak 4.88dB
27.47 dBm 27.41dBm
BT 20dB| T 20 dB|
Info BIY 10,000 MHz Info BIY 10,000 MHz
- e = e
LTE B41 15MHz QPSK Mid channel LTE B41 15MHz 16QAM Mid channel
R T T =1 oS g DL D DTy e e
L L [ 50 o Il [ senscanT] ALICH ATO [ 06:16:55 PH Feb 15, 2019 L I < Il [ sewscant ALICHATO [ 06:L7:09 PHFeD 15, 2019
I Corver Freq 2553056000 GFe Fadio St Nome I Corver Freq 7553006000 GFe Fadio st None
Gomion | #Aren: 3298 i Gaton | #Aen: 3248 i
Average Power . Average Power 100 %
23.68 dBm 22.54 dBm
51.47 % at 0dB 10%) 47.85 % at 0dB 10%)
LTE 1% 1%
Band 41 100% 231d8 i 100%  2.90dB D
10%  332dB 10%  4.26dB
10 MHz 01%  3.60dB 01%  4.69dB
001%  3.65dB oore 0.01%  4.80dB oor
0.001% 3.69dB 0.001% 4.81dB
0.0001% 369dB 0.001 ¢ 0.0001% 4.82dB 0001
Peak 37448 Peak 4.86 dB
27.42 dBm 27.40 dBm
ooaot B 2048 o000t B 2048
Info BW 10.000 MHz Info BW 10.000 MHz
= e = e
LTE B41 10MHz QPSK Mid channel LTE B41 10MHz 16QAM Mid channel
Wiyaight Spectum Angiyac - UL: 38918 \ % Dutc: 0771572008 | CLT: L34A) == Keysight Specirum Anafyees - UL: 8818 % Dot 071542008 \ CLT: 28041 T
o ——: T T s s RS oy R o ——: T s ] a5 i
| Center Freq: 2.583000000 GHz Radio Std: None | Center Freq: 2533000000 GHz Radio Std: None
miGontow | Shwen: 5208 miGanton | Shnen: 5208
Average Power . Average Power o
23.71 dBm 22.31 dBm
51.77 % at 0dB 0% 47.61 % at 0dB 0%
LTE
Band 41 100% 231dB i 100%  289dB o
10%  327dB 10%  4.37dB
5 MHz 01%  356dB 01%  4.85dB
0.01% 363dB oors 001%  501dB oot
0.001% 3.64dB 0001% 5.06dB
0.0001% 3.64 dB 0001 ¢ 0.0001 % 5.06dB 0001 ¢
Peak 364dB Peak 5.07dB
27.35dBm 27.38 dBm
0.0001 0.0001

B
Info BW 10,000 MHz

20 dE|

= B

LTE B41 5MHz QPSK Mid channel

LTE B41 5MHz 16QAM Mid channel
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REPORT NO: 4788852501-E1V2 DATE: FEB 26, 2019
FCC ID: ABLSMA205FN

9. LIMITS AND CONDUCTED RESULTS
9.1. OCCUPIED BANDWIDTH

RULE PART(S)
FCC: §2.1049

LIMITS
For reporting purposes only

TEST PROCEDURE

The transmitter output was connected to a calibrated coaxial cable and coupler, the other end of which
was connected to a spectrum analyzer. The occupied bandwidth was measured with the spectrum
analyzer at the low, middle and high channel in each band. The -26dB bandwidth was also measured and
recorded.

(KDB 971168 D01 Power Meas License Digital Systems v03r01)

RESULTS
See the following pages.
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9.1.1. OCCUPIED BANDWIDTH RESULTS
GSM 850

GSM
850

0415058 P FeR 12,7015

e e R UL R e GG ELT 258 =T Terea e R UL R e GG (S
E o " cion s ov 4902 13,209 E i e i
Center Freq. 824200000 MHz Radio Std: None Center Freq: §24.200000 MHz Radio Std: None
ntur Freq 523, cae TigtFreeRun AugiHold: 1010 enter Fraq 624 . T Freefin AugiHold: 1010
#FGainLow #Anen: 34 dB Radio Device: BTS HFGaindow #Anen: 34 dB Radio Device: BTS
césiey el 38.00 dBm césiey el 38.00 dBm
Log Log
‘Center 824.2 MHz ‘Span 1 MHz ‘Center 824.2 MHz ‘Span 1 MHz
[#Res BW 10 kHz #VBW 30 kHz Sweep 10.67 ms, [#Res BW 10 kHz #VBW 30 kHz Sweep 10.67 ms,
Occupied Bandwidth Total Power 38.4 dBm Occupied Bandwidth Total Power 32.9 dBm
247.54 kHz 246.69 kHz
Transmit Freq Error 680Hz  OBW Power 99.00% Transmit Freq Error 897THz  OBW Power 99.00%
x dB Bandwidth 317.2kHz xdB -26.00 dB x dB Bandwidth 3109kHz  xdB -26.00 dB

GSM850 GPRS Low channel

GSM850 EGPRS Low channel

Warught Spectum A - UL AGHTR R Dabe 7/15/2918 1 CLT, 2508)
AL W 5 e
enter Fred .

Center Freq. 836.600000 MHz
Trig: Fras Run

Avgiiold:> 10140

065004 PHFeb 12,3015
Radia Std: None

arught Spectum A - UL AGITR R Dete 771512018 CLT: 25081
AL W :
enter Fred .

Canter Freg: 836.600000 MHz
Trig: Fres Run

Avgiiold: 10110

0451.19 PHFeb 12,3015
Radia Std: None

fGaintow | Bhnen: 3468 Radio Device: BTS HfGoiniow  #Atten: 3448 Readio Device: BTS
0 BIdIV Ref 38.00 dBm 0 BIdIV Ref 38.00 dBm
Log Log ‘
Center £36.6 MHz Span 1 MHz Center £36.6 MHz Span 1 MHz
[#Res BW 10 kHz #VBW 30 kHz Sweep 10.67 ms| [#Res BW 10 kHz #VBW 30 kHz Sweep 10.67 ms|
Occupled Bandwidth Total Power 38.6 dBm Occupled Bandwidth Total Power 32.6 dBm
243.96 kHz 247.73 kHz
Transmit Freq Error TTTHz OBW Power 99.00 % Transmit Freq Error <770 Hz OBW Power 99.00 %
x dB Bandwidth 312.7 kHz x dB -26.00 dB x dB Bandwidth 301.3 kHz xdB -26.00 dB

GSM850 GPRS Mid channel

GSM850 EGPRS Mid channel

Keyvaght Spectrum Ansyzer - UL: 4631 | & Date: 07157208 €T 2508} ol Weyvight Spectrum Anshyaw - UL: 46916\ R Detes 07/15/2006 | CLT: 250A) o[l
RL R 2 I SENSE INT] v 041502 P Fab 12,2013 RL R 2 I i v 03.51:48 P Fob 12,2015
Center Freq: 848.000000 MHz Radio St None ‘Genter Freq: 848000000 MHz Radio Std: None
ol e Thg Freshium SovgHld: 1010 erker Prog B45. . T Freek SovgHld: 1010
#FGaindow SArten: 34 dB Radio Device: BTS HFGaindow #Amen: 34 dB Radio Device: BTS
0 dBid Ref 38.00 dBm 0 dBid Ref 38.00 dBm
Log Log
Center 848.8 MHz Span 1 MHz Center 848.8 MHz Span 1 MHz
[#Res BW 10 kHz HVBW 30 kHzZ Sweep 10.67 ms [#Res BW 10 kHz F#VBW 30 kHz Sweep 10.67 ms
Occupied Bandwidth Total Power 38.8 dBm Occupied Bandwidth Total Power 32.8 dBm
241.55 kHz 245.84 kHz
Transmit Freq Error 2760kHz  OBW Power 99.00 % Transmit Freq Error 1321kHz  OBW Power 99.00 %
x dB Bandwidth 3113kHz  xdB -26.00 dB x dB Bandwidth 3120kHz  xdB -26.00 dB

GSM850 GPRS High channel

GSM850 EGPRS High channel
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GSM 1900

#HEGainLow

#Aten: 34 8

Ewwmm:mmmwmnmm
AL " Hih
Center Freq: 1850200000 GHz
orter Treq 1. Trig: Free Run Avgikold:> 1010

051132 Pren 12,7015
Radio Std: None

Radio Device: BTS

Keysight Spectrum Amahyzes - UL 631 \ & Dunes 0771572018 | CLT: 25001
i
enter Freq 1.

#HEGainLow

‘Canter Freq: 1850200000 GHz
- R

Trig: Fros Run Awgikold: 10110

#Atten: 34 4B

051246 P FeR 12,7015
Radio Std: Hone

Radio Device: BTS

Ref 38.00 dBm

Ref 38.00 dBm

Log

Center 1.85 GHz

Span 1 MHz

Center 1.85 GHz

#VBW 30 KHz

Span 1 MHz
Sweep 10.67 ms|

[#Res BW 10 kHz HVBW 30 kHzZ Sweep 10.67 ms [#Res BW 10 kHz
Occupied Bandwidth Total Power 35.4 dBm Occupied Bandwidth Total Power 32.0 dBm
244.15 kHz 247.16 kHz
Transmit Freq Error 490Hz  OBW Power 99.00 % Transmit Freq Error 1.256kHz  OBW Power 99.00 %
x dB Bandwidth 3156 kHz  xdB -26.00 dB x dB Bandwidth 3086kHz  xdB -26.00 dB

GSM1900 GPRS Low channel

GSM1900 EGPRS Low channel

GSM
1900

Ewwmm:mmmwmnmm
AL " Hih
Center Freq: 1830000000 GHz
ordor Freq 1. Awgikold: 10110

0511153 Pren 12,7015
Radio Std: Hone

apught Spectam At UL: UBTE K Do /18 018 LT 25081

AL
enter Freq 1 GHz

‘Canter Freq: 1830001000 GHz

051307 Pen 12,7015
Radio Std: Hone

v Trig: FreeRun Trig: Frea R ‘AvgHakd> 1010
HEGantow | WARen: 4d8 Radio Device: BTS HEGontow | #Aten:34d8 Radio Device: BTS
odgicy  Ref 38.00 dBm odgicy  Ref 38.00 dBm
Log Log
Center 1.88 GHz Span 1 MHz Center 1.88 GHz Span 1 MHz
4Res BW 10 kHz #VBW 30 kHz Sweep 10.67 ms 4Res BW 10 kHz #VBW 30 kHz Sweep 10.67 ms
Occupied Bandwidth Total Power 35.9 dBm Occupied Bandwidth Total Power 32.5 dBm
240.58 kHz 240.96 kHz
Transmit Freq Error 46Hz  OBW Power 99.00 % Transmit Freq Error 900Hz  OBW Power 99.00 %
x dB Bandwidth 317.0kHz  xdB -26.00 dB x dB Bandwidth 3133kHz X dB -26.00 dB

GSM1900 GPRS Mid channel

GSM1900 EGPRS Mid channel

epuight Spectmam Anahye - UL: TR K Done T/ 18 381R L CUT, 2508)
AL W 5 T e
enter Freq 1.

Center Freq: 1.909800000 GHz
rig- Fres Run

0511204 PFeb 12,3015
Radia Std: None

epuight Spectam A UL: TR K Do /15 018 CLT: 25081
AL W : T
enter Freq 1.

‘Canter Freq: 1.909800000 GHz

0511339 PFeb 12,3015
Radia Std: None

e Trig AvgiHold: 1010 v Trig FreeR AvgiHold: 1010
A GaincLow #ren: 3408 Radio Device: BTS AFGaindow htten: 38 4B Radio Device: TS
0 dBidiv Ref 38.00 dBm 0 dBidiv Ref 38.00 dBm
Log Log
Center 1.81 GHz Span 1 MHz Center 1.81 GHz Span 1 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 10.67 ms| #Res BW 10 kHz #VBW 30 kHz Sweep 10.67 ms|
Occupied Bandwidth Total Power 35.7 dBm Occupied Bandwidth Total Power 32.5 dBm
243.24 kHz 247.31 kHz
Transmit Freq Error 465 Hz OBW Power 99.00 % Transmit Freq Error 716 Hz OBW Power 99.00 %
x dB Bandwidth 319.0 kHz x dB -26.00 dB x dB Bandwidth 321.9 kHz x dB -26.00 dB

GSM1900 GPRS High channel

GSM1900 EGPRS High channel
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WCDMA Band 5

Band 5

Ewwwu:mmmwmnmm
AL " i A
Center Freq. 826400000 MHz
onter Pre . . Trig: FreeRun Avgiiold:> 10140

AFGainLow Saren: 30 48

[
Radia Std:

Radio Device: BTS

Ewwwu:mmmwmmmm
AL MSEIN ALIGH A
Center Freq: 828400000 MHz
enter Fre = e Trig: Fres Run Augikold:>10HD

AFGainLow Shten: 30 dB

07,0158 PFeR 12,2015
Radia Std: Hone

Radio Device: BTS

By Ref 38.00 dBm

By Ref 38.00 dBm

Center 826.4 MHz Span 10 MHz Center 826.4 MHz Span 10 MHz
[#Res BW 51 kHz #VBW 150 kHz Sweep 5.333ms, [#Res BW 51 kHz #VBW 150 kHz Sweep 5.333ms,
Occupied Bandwidth Total Power 33.4 dBm Occupied Bandwidth Total Power 31.9 dBm
4.1221 MHz 4.1347 MHz
Transmit Freq Error 1.772 kHz OBW Power 99.00 % Transmit Freq Error -3.543 kHz OBW Power 99.00 %
x dB Bandwidth 4.704 MHz x dB -26.00 dB x dB Bandwidth 4.692 MHz x dB -26.00 dB

REL99 Low channel

HSDPA Low channel

Ewmw-u UGRTR R Do 0/15/2008 LY, 2508 i
AL W : See I 3
Center Freq. 836.600000 MHz
enter Fre - s Trig: FresRun Avgiiold: 10110

AFGainLow Saren: 30 48

07,003 PFeb 12,3015
Radia Std: None

Radio Device: BTS

arught Spectum A - UL AGITR R Dete 771512018 CLT: 25081
AL W :
enter Fred .

Canter Freg: 836.600000 MHz
- Fr
AFGainLow

Trig: Fres Run Avgiiold: 10110
#Anen: 30 4B

070227 PFeb 12,3015
Radia Std: None

Radio Device: BTS

i Ref 38.00 dBm

0 dBl
Log

Center 836.6 MHz

Span 10 MHz

i Ref 38.00 dBm

0 dBl
Log

Center 836.6 MHz
#VBW 150 kHz

Span 10 MHz
Sweep 5.333ms

#Res BW 51 kHz #VBW 150 kHz Sweep 5.333ms #Res BW 51 kHz

Occupied Bandwidth Total Power 33.3 dBm Occupied Bandwidth Total Power 31.8 dBm
4.1451 MHz 4.1277 MHz

Transmit Freq Error 11.065 kHz OBW Power 99.00 % Transmit Freq Error 3.950 kHz OBW Power 99.00 %

x dB Bandwidth 4.692 MHz xdB -26.00 dB x dB Bandwidth 4.684 MHz xdB -26.00 dB

REL99 Mid channel

HSDPA Mid channel

Warught Spectum A - UL AGHTR R Dabe 7/15/2918 1 CLT, 2508)
AL W 5 e
enter Fred .

Center Freq: 46600000 MHz
- R
AFGainLow

Trig: Free Run Avgiiold: 10110
snen: 30 48

07,0182 PHFeb 12,3015
Radia Std: None

Radio Device: BTS

arught Spectum A - UL AGITR R Dete 771512018 CLT: 25081
AL W :
enter Fred .

Canter Freg: 848.600000 MHz
- R
AFGainLow

Trig: Fres Run Avgiiold: 10110
#Anen: 30 4B

07,0255 PFeb 12,3015
Radia Std: None

Radio Device: BTS

0 dBid Ref 38.00 dBm

0 dBid Ref 38.00 dBm

Center 846.6 MHz

#Res BW 51 kHz HVBW 150 kHz

Span 10 MHz
Sweep 5.333 ms|

Center 846.6 MHz

#Res BW 51 kHz #VBW 150 kHz

Span 10 MHz
Sweep 5.333 ms|

Occupied Bandwidth Total Power 33.2 dBm Occupied Bandwidth Total Power 31.7 dBm
4.1486 MHz 4.1455 MHz

Transmit Freq Error 2.945 kHz OBW Power 99.00 % Transmit Freq Error -4.310 kHz OBW Power 99.00 %

x dB Bandwidth 4.711 MHz xdB -26.00 dB x dB Bandwidth 4.700 MHz xdB -26.00 dB

REL99 High channel

HSDPA High channel

WCDMA Band 2
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Band 2

eyt Specium ety - UG98 Dot TS/ 2016 LT 250A) =Ny eyt Specim ety - U GBHE | Dot O/ 2000° LT 2508 =
AL W a I Sense N1 3 051234 PAFeo 12,2019 AL W a I T 3 05 14:27 PAFed 12,2019
Center Frea, 1.852400000 Gz Radio Std: None ‘Center Freq: 1.852400000 GHz Radio Std: None
seter Freg 1. e ThgFreshium AugHakd:> 1040 enter Froq 1. e T Freckum Ao 10110
A GaincLow #ren: 3048 Radio Device: BTS AFGaindow htten: 30 dB Radia Davice: BTS
0 dBidiv Ref 38.00 dBm 0 dBidiv Ref 38.00 dBm
Log Log
Center 1.852 GHz Span 10 MHz Center 1.852 GHz Span 10 MHz
#Res BW 51 kHz #VBW 150 kHz Sweep 5.333 ms| #Res BW 51 kHz #VBW 150 kHz Sweep 5.333 ms|
Occupied Bandwidth Total Power 32.3 dBm Occupied Bandwidth Total Power 32.3 dBm
4.1374 MHz 4.1368 MHz
Transmit Freq Error 4.291 kHz OBW Power 99.00 % Transmit Freq Error 751 Hz OBW Power 99.00 %
x dB Bandwidth 4.694 MHz x dB -26.00 dB x dB Bandwidth 4.688 MHz x dB -26.00 dB

REL99 Low channel

HSDPA Low channel

Warught Spectum A - UL AGHTR R Dabe 7/15/2918 1 CLT, 2508)
AL R 5 e
enter Freq 1.

Center Freq: 1.880000000 GHz
rig: Fres Run

arught Spectum A - UL AGITR R Dete 771512018 CLT: 25081
AL R :
enter Freq 1.

‘Canter Freq: 1.890000000 GHz

0611458 PHFeb 12,3015
Radia Std: None

e Trige ‘Avgiiold:> 10140 . TrigFreaR “Avgiiold: 10110
AFGainLow Saren: 30 48 Radio Device: BTS HFGainLow Shten: 30 dB Radio Device: BTS

Ref 38.00 dBm

0 eBidiv
og

Lo

Center 1.88 GHz
#Res BW 51 kHz

HVBW 150 kHz

Span 10 MHz
Sweep 5333 ms|

Ref 38.00 dBm

0 eBidiv
og

Lo

Center 1.88 GHz
#Res BW 51 kHz

#VBW 150 kHz

Span 10 MHz
Sweep 5333 ms|

Occupied Bandwidth Total Power 32.7 dBm Occupied Bandwidth Total Power 32.5 dBm
4.1490 MHz 4.1659 MHz

Transmit Freq Error 5.804 kHz OBW Power 99.00 % Transmit Freq Error 5.375 kHz OBW Power 99.00 %

x dB Bandwidth 4.708 MHz xdB -26.00 dB x dB Bandwidth 4.722 MHz xdB -26.00 dB

REL99 Mid channel

HSDPA Mid channel

Warught Spectum A - UL AGHTR R Dabe 7/15/2918 1 CLT, 2508)
AL R 5 e
enter Freq 1.

Center Freq. 1.907600000 GHz
rig- Fres Run

0611331 PHFeb 12,3015
Radia Std: None

arught Spectum A - UL AGITR R Dete 771512018 CLT: 25081
AL R :
enter Freq 1.

Canter Freq: 1907600000 GHz

0611535 PFeb 12,3015
Radia Std: None

e Trige ‘Avgiiold:> 10140 . TrigFreaR “Avgiiold: 10110
AFGainLow Saren: 30 48 Radio Device: BTS HFGainLow Shten: 30 dB Radio Device: BTS

dBid Ref 38.00 dBm

dBid Ref 38.00 dBm

Log

Log

Center 1.908 GHz
#Res BW 51 kHz

HVBW 150 kHz

Span 10 MHz
Sweep 5.333 ms|

Center 1.908 GHz
#Res BW 51 kHz

#VBW 150 kHz

Span 10 MHz
Sweep 5.333 ms|

Occupied Bandwidth Total Power 32.5 dBm Occupied Bandwidth Total Power 32.5 dBm
4.1647 MHz 4.1782 MHz

Transmit Freq Error 2394kHz  OBW Power 99.00 % Transmit Freq Emmor 12437 kHz ~ OBW Power 99.00 %

x dB Bandwidth 4T64MHz  xdB -26.00 dB x dB Bandwidth 4TSOMHz  xdB -26.00 dB

REL99 High channel HSDPA High channel
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LTE Band 5

Ewwmm:mmmwmnmm

AL "
Cemter

enter Fre: . e Thg

#HEGainLow #Aten.

Freq: 826000000 MHz Radio Std: None
ree Run

3248

021022 Pren 15,3015

Avgikald:> 1010
Radio Device: BTS

#HEGainLow

Keysight Spectrum Amahyzer - Ul: 431K \ & Done: 07157218 1 CLT: 2504
‘Center Freq; 828.000000 bz
onter Fre - wp Trig: Free Run AvglHold: 1010

#Atien: 32 4B

021543 Pren 15,3015
Radio Std: Hone

Radio Device: BTS

Ref 30.00 dBm

Ref 30.00 dBm

Log

Center 829 MHz
#Res BW 150 kHz

HVBW 470 kHz

Center 829 MHz
#Res BW 150 kHz

#VBW 470 kHZ

Span 15 MHz
Sweep 1.333 ms|

Occupied Bandwidth Total Power
8.9656 MHz

Transmit Freq Error -5.383 kHz OBW Power

x dB Bandwidth 10.28 MHz x dB

Span 15 MHz

Sweep 1.333 ms|
31.5 dBm
99.00 %
-26.00 dB

x dB Bandwidth

Transmit Freq Error

Occupied Bandwidth

8.9834 MHz
-6.888 kHz
10.28 MHz

Total Power 30.6 dBm
OBW Power 99.00 %
x dB <26.00 dB

10MHz QPSK Low channel

10MHz 16QAM Low channel

#HEGainLow

Ewwmm:mmmwmnmm
AL " i A
Center Freq: 838 500000 MHz
oeor Fred 536, Awgikold: 10110

e Trig: FreeRun
#Aten: 328

02.17:14 Pren 15,015
Radio Std: Hone

Radio Device: BTS

#HEGainLow

Keysight Spectrum Amahyzer - Ul: 431K \ & Done: 07157218 1 CLT: 2504
Center Freq; 838 800000 bz
el Treq : Trig: Fres Run AvgHold:>1010

#Atien: 32 4B

02.17:37 Pen 15,3015
Radio Std: None

Radio Device: BTS

Ref 30.00 dBm

Ref 30.00 dBm

Band 5
10M HZ ICenter 836.5 MHz Span 15 MHz ICenter 836.5 MHz Span 15 MHz
#Res BW 150 kHz #VBW 470 kHz Sweep 1.333ms #Res BW 150 kHz #VBW 470 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 31.8 dBm Occupied Bandwidth Total Power 30.8 dBm
8.9512 MHz 8.9612 MHz
Transmit Freq Error 5.894 kHz OBW Power 99.00 % Transmit Freq Error -1.247 kHz OBW Power 99.00 %
x dB Bandwidth 10.20 MHz x dB -26.00 dB x dB Bandwidth 10.44 MHz xdB -26.00 dB

10MHz QPSK Mid channel

10MHz 16QAM Mid channel

Ewwmm:mmmwmnmm
AL W 5 T SEvee ] 3
Center Freq. 844.000000 MHz
oner Pre - . Trig: FreeRun Avgiiold: 10110

sanen: 1208

02.18:08 PFeb 15,3015
Radia Std: None

Radio Device: BTS

AFGainLow

Keysight Spectrum Amabyzer - Ul: 431K \ & Done: 071572018 1 CLT: 2504
Center Frea: 544000000 bz
ol = - Trig: Fres Run AvgiHold: 10110

sAnen: 32 4B

02,1822 PFeb 15,3015
Radia Std: None

Radio Device: BTS

Ref 30.00 dBm

0 eBidiv
og

Lo

Log

Ref 30.00 dBm

Center 844 MHz Span 15 MHz Center 844 MHz Span 15 MHz
4Res B 150 kHz #VBW 470 kHz Sweep 1.333ms 4Res B 150 kHz #VBW 470 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 31.9 dBm Occupied Bandwidth Total Power 30.8 dBm
8.9660 MHz 8.9420 MHz
Transmit Freq Error 2733kHz  OBW Power 99.00 % Transmit Freq Error 0.454KkHz  OBW Power 99.00 %
x dB Bandwidth 1024MHz ~ xdB -26.00 dB x dB Bandwidth 10.35MHz  xdB -26.00 dB

10MHz QPSK High channel

10MHz 16QAM High channel
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Warught Spectum A - UL AGHTR R Dabe 7/15/2918 1 CLT, 2508) i
AL 5 : SEe I 3
enter Fred .. Center Freq. 826.500000 MHz
e Trig: FresRun

02,0738 PHFeb 15,3015
Radia Std: None

T e e UL R e A CIT o
‘Center Frea: 826.500000 bz
ol = vt Trig: Free Run AvgiHold: 10110

02,0751 PHFeb 15,3015
Radia Std: None

Avaitold: 1010
#FGaindow SArten: 32dB Radio Device: BTS HFGaindow #Amen: 32 dB Radio Device: BTS
Césicn  Ref 30.00 dBm Césicn  Ref 30.00 dBm
Loa Loa
Center §26.5 MHz Span 7.5 MHz Center §26.5 MHz Span 7.5 MHz
#Res BW 75 kHz #VBIW 220 kHz Sweep 4ms #Res BW 75 kHz #VBW 220 kHz Sweep 4ms
Occupied Bandwidth Total Power 31.5 dBm Occupied Bandwidth Total Power 30.6 dBm
4.4941 MHz 4.4983 MHz
Transmit Freq Error ATT6kHz  OBW Power 99.00 % Transmit Freq Error 8246kHz  OBW Power 99.00 %
x dB Bandwidth 5268MHz  xdB -26.00 dB x dB Bandwidth 5208MHz  xdB -26.00 dB

5MHz QPSK Low channel

5MHz 16QAM Low channel

AFGainLow

Warught Spectum A - UL AGHTR R Dabe 7/15/2918 1 CLT, 2508) i

AL W 5 SEe I

enter Fred .. Center Freq. 836.500000 Mi
e Trig: FresRun

sanen: 1208

Hz
Avgiiold:> 10140

02,0831 PHFeb 15,3015
Radia Std: None

Radio Device: BTS

AFGainLow

T e e UL R e A CIT o
‘Center Frea: 838.500000 bz
ol = vt Trig: Free Run AvgiHold: 10110

sAnen: 32 4B

02,0845 PFeb 15,3015
Radia Std: None

Radio Device: BTS

0 BIdIV Ref 30.00 dBm

Log

0 BIdIV Ref 30.00 dBm
Log

Center 836.5 MHz
#Res BW 75 kHz

#VBW 220 kHz

Span 7.5 MHz
Sweep 4 ms

Band 5
5MHZ Center 836.5 MHz Span 7.5 MHz
[#Res BW 75 kHz #VBW 220 kHz Sweep 4ms
Occupied Bandwidth Total Power 31.4 dBm
4.5036 MHz
Transmit Freq Error -3.911 kHz OBW Power 99.00 %
x dB Bandwidth 5175 MHz xdB -26.00 dB

Occupied Bandwidth

4.5022 MHz
Transmit Freq Error 3.030 kHz
x dB Bandwidth 5.323 MHz

Total Power 30.6 dBm
OBW Power 99.00 %
xdB -26.00 dB

5MHz QPSK Mid channel

5MHz 16QAM Mid channel

AFGainLow

T e UL Do TR T -
Contr Frea
enter Fre - wsn  Trig: Free Ry

snen: 1208

Hz

Avgiiold: 10110

02,00:16 PHFeb 15,3015
Radia Std: None

Radio Device: BTS

AFGainLow

T e e UL R e A CIT o
‘Center Frea: S48.500000 bz
ol = . Trig: Fres Run AvgiHold:> 10H0

sAnen: 32 4B

02,00:38 PHFeb 15,3015
Radia Std: None

Radio Device: BTS

dBid Ref 30.00 dBm

0 dBid Ref 30.00 dBm

Log

Center 846.5 MHz
#Res BW 75 kHz

HVBW 220 kHz

Span 7.5 MHz
Sweep 4ms

Center 846.5 MHz
#Res BW 75 kHz

#VBW 220 kHz

Span 7.5 MHz
Sweep 4ms

Occupied Bandwidth

4.5008 MHz
-1.415 kHz
5.146 MHz xdB

Transmit Freq Error
x dB Bandwidth

Total Power

OBW Power

31.4dBm

99.00 %
-26.00 dB

Occupied Bandwidth

4.5032 MHz
Transmit Freq Error 265 Hz
x dB Bandwidth 5.273 MHz

Total Power 30.4 dBm
OBW Power 99.00 %
xdB -26.00 dB

5MHz QPSK High channel

5MHz 16QAM High channel
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e e ) =
i Center Freg. 925.500000 Mz
LAl = wse  Trig: Fres Run AvgiHold: 10110

02,0122 PFeb 15,3015
Radia Std: None

T e e UL R e A CIT o
‘Center Frea: 825.500000 bz
ol = . Trig: Fres Run AvgiHold:> 10H0

sAnen: 32 4B

02,0155 PFeb 15,3015
Radia Std: None

Radio Device: BTS

AeGainiow | SAmen 3268 Racio Devies: BTS EGaintom
Césicn  Ref 30.00 dBm Césian  Ref 30.00 dBm
Loa ‘ Loa
Center §25.5 MHz Span 4.5 MHz Center §25.5 MHz Span 4.5 MHz
#Res B 47 kHz #VBIW 130 kHz Sweep 2.667 ms| #Res B 47 kHz #VBIW 130 kHz Sweep 2.667 ms|
Occupied Bandwidth Total Power 31.8 dBm Occupied Bandwidth Total Power 30.6 dBm
2.6985 MHz 2.6921 MHz
Transmit Freq Error 4596 kHz  OBW Power 99.00 % Transmit Freq Error 2194kHz  OBW Power 99.00 %
x dB Bandwidth 3.094MHz  xdB -26.00 dB x dB Bandwidth 3060 MHz  xdB -26.00 dB

3MHz QPSK Low channel

3MHz 16QAM Low channel

AFGainLow

Ewmw-m UGRTR R Do 0/15/2008 LY, 2508 i
AL W : See I 3
Center Freq: 836500000 MHz
enter Fre - s Trig: FresRun Avgiiold: 10110

sanen: 1208

02,0537 PHFeb 15,3015
Radia Std: None

Radio Device: BTS

AFGainLow

T e e UL R e A CIT o
‘Center Frea: 838.500000 bz
ol = vt Trig: Free Run AvgiHold: 10110

sAnen: 32 4B

02,0550 PFeb 15,3015
Radia Std: None

Radio Device: BTS

Ref 30.00 dBm

Log

Ref 30.00 dBm

Log

Band 5
3M HZ Center 836.5 MHz Span 4.5 MHz Center 836.5 MHz Span 4.5 MHz
[ #Res BW 47 kHz #VBW 130 kHz Sweep 2.667 ms [ #Res BW 47 kHz #VBW 130 kHz Sweep 2.667 ms
Occupied Bandwidth Total Power 31.5 dBm Occupied Bandwidth Total Power 30.6 dBm
2.6988 MHz 2.6971 MHz
Transmit Freq Error -2.451 kHz OBW Power 99.00 % Transmit Freq Error -1.739 kHz OBW Power 99.00 %
x dB Bandwidth 3.079 MHz xdB -26.00 dB x dB Bandwidth 3.047 MHz xdB -26.00 dB
3MHz QPSK Mid channel 3MHz 16QAM Mid channel

AFGainLow

e e ) =
Certer Freg. 847.500000 Mz
ol = vt Trig: Free Run AvgiHold: 10110

snen: 1208

02,0631 PHFeb 15,3015
Radia Std: None

Radio Device: BTS

AFGainLow

T e e UL R e A CIT o
Center Frea: 547.500000 bz
ol = vt Trig: Free Run AvgiHold: 10110

sAnen: 32 4B

02,0644 PFeb 15,3015
Radia Std: None

Radio Device: BTS

dBid Ref 30.00 dBm

dBid Ref 30.00 dBm

Log

Log

Center 847.5 MHz
#Res BW 47 kHz

HVBW 130 kHz

Span 4.5 MHz
Sweep 2.667 ms|

Center 847.5 MHz
#Res BW 47 kHz

#VBW 130 kHz

Span 4.5 MHz
Sweep 2.667 ms|

Occupied Bandwidth

2.6991 MHz
Transmit Freq Error 7476 kHz
x dB Bandwidth 3.090 MHz

Total Power 31.5dBm
OBW Power 99.00 %
x dB -26.00 dB

Occupied Bandwidth

2.6942 MHz
Transmit Freq Error 2185 kHz
x dB Bandwidth 3.067 MHz

Total Power 30.6 dBm
OBW Power 99.00 %
xdB -26.00 dB

3MHz QPSK High channel

3MHz 16QAM High channel
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e e ) =
i Center Freg. 824700000 Mz
LAl = Run AvgiHold: 10110

e Trig-Fres

02,0138 PHFeb 15,3015
Radia Std: None

arught Spectum A - UL AGITR R Dete 771512018 CLT: 25081
AL W : = :
enter Fred . Center Freq: 824.700000 MHz
s Trig: FreeRun

Avgiiold: 10110

sAnen: 32 4B

02,0201 PHFeb 15,3015
Radia Std: None

Radio Device: BTS

AeGainiow | SAmen 3268 Racio Devies: BTS EGaintom
Césicn  Ref 30.00 dBm coic Ref 30.00 dBm
Lo Loa
Center 824.7 MHz Span 2.1 WHz Center 824.7 MHz Span 2.1 WHz
#Res B 22 kHz #VBIW 62 kHz Sweep 5333 ms| #Res B 22 kHz #VBW 62 kHz Sweep 5333 ms|
Occupied Bandwidth Total Power 31.7 dBm Occupied Bandwidth Total Power 30.5 dBm
1.0883 MHz 1.0920 MHz
Transmit Freq Error 226Hz  OBW Power 99.00 % Transmit Freq Error 2523kHz  OBW Power 99.00 %
x dB Bandwidth 1309 MHz  xdB -26.00 dB x dB Bandwidth 1201 MHz  xdB -26.00 dB

1.4MHz QPSK Low channel

1.4MHz 16QAM Low channel

AFGainLow

Warught Spectum A - UL AGHTR R Dabe 7/15/2918 1 CLT, 2508) i
AL W 5 SEe I
enter Fred .. c-an

e Trige

sanen: 1208

Freq: 836500000 MHz
res Run

Avgiiold:> 10140

02,0222 PFeb 15,3015
Radia Std: None

Radio Device: BTS

AFGainLow

eyt Specim ety - U GBHE | Dot O/ 2000° LT 2508
AL W : =
enter Fred .. Center Freq: 836500000 Mi
s Trig: FreeRun

sAnen: 32 4B

Hz
Avgiiold: 10110

02,0255 PFeb 15,3015
Radia Std: None

Radio Device: BTS

Ref 30.00 dBm

0 eBidiv
og

Lo

Ref 30.00 dBm

0 eBidiv
og

Lo

Band 5
l 4M HZ Center 836.5 MHz Span 2.1 MHz Center 836.5 MHz Span 2.1 MHz
N [ #Res BW 22 kHz #VBW 62 kHz Sweep 5.333 ms [ #Res BW 22 kHz #VBW 62 kHz Sweep 5.333 ms
Occupied Bandwidth Total Power 31.5 dBm Occupied Bandwidth Total Power 30.3 dBm
1.0836 MHz 1.0874 MHz
Transmit Freq Error -1.555 kHz OBW Power 99.00 % Transmit Freq Error 121 Hz OBW Power 99.00 %
x dB Bandwidth 1.295 MHz xdB -26.00 dB x dB Bandwidth 1.315 MHz xdB -26.00 dB
1.4MHz QPSK Mid channel 1.4MHz 16QAM Mid channel

Warught Spectum A - UL AGHTR R Dabe 7/15/2918 1 CLT, 2508) i
AL W 5 SEe I
enter Fred .. Conter Ff';

02,03.26 PHFeb 15,3015

arught Spectum A - UL AGITR R Dete 771512018 CLT: 25081
AL W : = :
enter Fred .. Center Freq: 848.300000 MHz
s Trig: FreeRun

02,0350 PFeb 15,3015
Radia Std: None

48300000 iz Radia Sid: Nane
e Thg:Freafim AvgiHold:» 10110 Avaitold: 1010
#FGaindow SArten: 32dB Radio Device: BTS HFGaindow #Amen: 32 dB Radio Device: BTS
comicy  Ref 30.00 dBm comicy  Ref 30.00 dBm
Log Log
iCenter 848.3 MHz Span 2.1 MHz iCenter 848.3 MHz Span 2.1 MHz
[ #Res BW 22 kHz #VBW 62 kHz Sweep 5.333 ms [ #Res BW 22 kHz #VBW 62 kHz Sweep 5.333 ms
Occupied Bandwidth Total Power 31.4 dBm Occupied Bandwidth Total Power 30.4 dBm
1.0883 MHz 1.0888 MHz
Transmit Freq Error 83THz  OBW Power 99.00 % Transmit Freq Error 4532kHz  OBW Power 99.00 %
x dB Bandwidth 1291 MHz  xdB -26.00 dB x dB Bandwidth 1324 MHz ~ xdB -26.00 dB

1.4MHz QPSK High channel

1.4MHz 16QAM High channel
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LTE Band 41

Band 41

20MHz

#HEGainLow

eriah Specimam Beahers UL SHR R D T8 3018 | CUT 2508,
ik " e
enter Freq 2. Cemter Freq: 2808000000 Gz

e Trig: FreeRun

#Aten: 328

Awgikold: 10110

06.29:16 PFeR 15,3015
Radio Std: Hone

Radio Device: BTS

e orc R U R R e LR CO 5
Eu e .
‘Center Frag: 2808000800
enter Freq 2. Corsrrer 2

#HEGainLow

#Atien: 32 4B

GHz
Awgikold: 10110

06,2940 P Fen 15,3015
Radio Std: Hone

Radio Device: BTS

Ref 30.00 dBm

Ref 30.00 dBm

Log

Center 2.506 GHz
#Res BW 300 kHz

HVBW 910 kHz

Span 30 MHz
Sweep 1.333 ms|

Center 2.506 GHz
#Res BW 300 kHz

#VBW 910 kHz

Span 30 MHz
Sweep 1.333 ms|

Occupied Bandwidth

17.913 MHz
Transmit Freq Error 46.272 kHz
x dB Bandwidth 19.58 MHz

Total Power

OBW Power
x dB

31.0 dBm

99.00 %
<26.00 dB

Occupied Bandwidth

17.857 MHz
Transmit Freq Error 19.190 kHz
x dB Bandwidth 19.60 MHz

Total Power

OBW Power
x dB

30.2 dBm

99.00 %
<26.00 dB

20MHz QPSK Low channel

20MHz 16QAM Low channel

#HEGainLow

eriah Specimam Beahers UL SHR R D T8 3018 | CUT 2508,
ik " e
enter Freq 2. Cemter Freq: 2833000000 Ghz

e Trig: FreeRun

#Aten: 328

Avgikold:> 1010

06.30:11 PFeR 15,3015
Radio Std: Hone

Radio Device: BTS

#HEGainLow

Ewwmm:mmmwmmmm

AL WS Hih
‘Canter Freq: 2 883001000 GHz

enter Freq 2. T Froa Fom

#Atien: 32 4B

Avgikold:> 1010

06.30:34 PFeR 15,3015
Radio Std: Hone

Radio Device: BTS

Ref 30.00 dBm

Ref 30.00 dBm

Center 2.583 GHz Span 30 MHz Center 2.583 GHz Span 30 MHz
4Res B 300 kHz #VBW 910 kHz Sweep 1.333ms 4Res B 300 kHz #VBW 910 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 30.7 dBm Occupied Bandwidth Total Power 29.8 dBm
17.877 MHz 17.854 MHz
Transmit Freq Error 25408kHz  OBW Power 99.00 % Transmit Freq Error 42175kHz  OBW Power 99.00 %
x dB Bandwidth 19.64MHz  xdB -26.00 dB x dB Bandwidth 1970MHz  xdB -26.00 dB

20MHz QPSK Mid channel

20MHz 16QAM Mid channel

epuight Spectmam Anahye - UL: TR K Done T/ 18 381R L CUT, 2508)

AL G : T SEvee ]

enter Freq 2.| Center Freq. 2680000000
. Trig: FreeRun

631,05 PHFeb 15,3015

epuight Spectam A UL: TR K Do /15 018 CLT: 25081
AL W : T
enter Freq 2.|

ai

063133 PFeb 15,3015

anz Radio St None ‘Center Freq: 2680000000 GHz Radio Std: None
“AvgiHokd:> 1040 v Trg Freafun “AvgiHokd: 1010
#FGaindow SArten: 32dB Radio Device: BTS HFGaindow #Amen: 32 dB Radio Device: BTS
odgiey  Ref 30.00 dBm odgiey  Ref 30.00 dBm
Log Log
Center 2.68 GHz Span 30 MHz Center 2.68 GHz Span 30 MHz
4Res BIW 300 kHz #VBW 910 kHz Sweep 1.333ms 4Res BIW 300 kHz #VBW 910 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 30.4 dBm Occupied Bandwidth Total Power 29.4 dBm
17.879 MHz 17.868 MHz
Transmit Freq Eror 91261 kHz ~ OBW Power 99.00 % Transmit Freq Emor ~ -103.71kHz  OBW Power 99.00 %
x dB Bandwidth 19.68MHz  xdB -26.00 dB x dB Bandwidth 19.44MHz  xdB -26.00 dB

20MHz QPSK High channel

20MHz 16QAM High channel

Page 33 of 94

UL Korea, Ltd. Suwon Laboratory
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433

UL Korea, Ltd. Confidential
This report shall not be reproduced except in full, without the written approval of UL Korea, Ltd.

FORM ID: FCC_22/24/27



REPORT NO: 4788852501-E1V2
FCC ID: ABLSMA205FN

DATE: FEB 26, 2019

Band 41

15MHz

Warught Spectum A - UL AGHTR R Dabe 7/15/2918 1 CLT, 2508) i
AL G . SEe I 3
enter Freq 2. Center Freq. 2503500000 GHz
Run

U261 PHFeb 15,3015
Radia Std: None

T e e UL R e A CIT o
‘Center Frea: 2503500000 GHz
ol = vt Trig: Free Run AvgiHold: 10110

0612644 PFeb 15,3015
Radia Std: None

cae T Fres ‘AvgiHold:» 10110 .
#FGaindow SArten: 32dB Radio Device: BTS HFGaindow #Amen: 32 dB Radio Device: BTS
Césian  Ref 30.00 dBm Césicn  Ref 30.00 dBm
Lo Loa
Center 2.504 GHz Span 22.5 MHz Center 2.504 GHz Span 22.5 MHz
#Res BIW 220 kHz #VEBIW 680 kHz Sweep 1333 ms| #Res BIW 220 kHz #VBIW 680 kHz Sweep 1333 ms|
Occupied Bandwidth Total Power 31.1 dBm Occupied Bandwidth Total Power 30.2 dBm
13.417 MHz 13.443 MHz
Transmit Freq Error 20733kHz  OBW Power 99.00 % Transmit Freq Error 27.274kHz  OBW Power 99.00 %
x dB Bandwidth 1537 MHz ~ xdB -26.00 dB x dB Bandwidth 14.83MHz  xdB -26.00 dB

15MHz 16QAM Low channel

15MHz QPSK Low channel

Warught Spectum A - UL AGHTR R Dabe 7/15/2918 1 CLT, 2508) i
AL W 5 SEe I
enter Freq 2. Center Freq. 2533000000
e Trig: FresRun

ai

027,15 P
Radio Std: N

eyt Specim ety - U GBHE | Dot O/ 2000° LT 2508
AL W : =
enter Freq 2. Center Freq: 2.593000000
s Trig: FreeRun

ai

627,38 PFeb 15,3015
Radia Std: None

He He
AwgiHiold: 10110 AwgiHiold: 10110
#FGaindow SArten: 32dB Radio Device: BTS HFGaindow #Amen: 32 dB Radio Device: BTS
ousicy  Ref 30.00 dBm 0usicy  Ref 30.00 dBm
Log ‘ Log
Center 2593 GHz Span 22.5 MHz Center 2593 GHz Span 22.5 MHz
[#Res BW 220 kHz FVBW 680 kHZ Sweep 1.333 ms [#Res BW 220 kHz #VBW 680 kHz Sweep 1.333 ms
Occupied Bandwidth Total Power 30.7 dBm Occupied Bandwidth Total Power 20.7 dBm
13.458 MHz 13.409 MHz
Transmit Freq Error 9.408 kHz OBW Power 99.00 % Transmit Freq Error 21.335 kHz OBW Power 99.00 %
x dB Bandwidth 15.13 MHz xdB -26.00 dB x dB Bandwidth 15.36 MHz xdB -26.00 dB

15MHz QPSK Mid channel

15MHz 16QAM Mid channel

Warught Spectum A - UL AGHTR R Dabe 7/15/2918 1 CLT, 2508) i
AL W 5 SEe I
enter Freq 2.| Center Freq. 2.682500000
e Trig: FresRun

GHz

528,03 PFeb 15,3015

eyt Specim ety - U GBHE | Dot O/ 2000° LT 2508
AL W : =
enter Freq 2.| Center Freq: 2.682500000
s Trig: FreeRun

GHz

028,23 PFeb 15,3015
Radia Std: None

Radia Sid: Nane

AvgiHold: 1010 AvgiHold: 1010

#FGaindow SArten: 32dB Radio Device: BTS HFGaindow #Amen: 32 dB Radio Device: BTS
comicn  Ref 30.00 dBm comicn  Ref 30.00 dBm
Log Log

iCenter 2.683 GHz Span 22.5 MHz iCenter 2.683 GHz Span 22.5 MHz
[#Res BW 220 kHz #VBW 680 kHz Sweep 1.333 ms [#Res BW 220 kHz #VBW 680 kHz Sweep 1.333 ms

Occupied Bandwidth Total Power 30.5 dBm Occupied Bandwidth Total Power 20.5 dBm

13.425 MHz 13.406 MHz
Transmit Freq Emor ~ 99.718kHz  OBW Power 99.00 % Transmit Freq Error  06.200 kHz ~ OBW Power 99.00 %
x dB Bandwidth 1519 MHz  xdB -26.00 dB x dB Bandwidth 1523 MHz  xdB -26.00 dB

15MHz QPSK High channel

15MHz 16QAM High channel
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Band 41

10MHz

e e ) =
i Center Frea: 2501000000 GHz
LAl = wse  Trig: Fres Run AvgiHold: 10110

012334 PHFeb 15,3015
Radia Std: None

T e e UL R e A CIT o
‘Center Fre: 2501000000 GHz
ol = vt Trig: Free Run AvgiHold: 10110

sAnen: 32 4B

06,2347 PFeb 15,3015
Radia Std: None

Radio Device: BTS

AeGainiow | SAmen 3268 Racio Devies: BTS EGaintom
Césian  Ref 30.00 dBm Césicn  Ref 30.00 dBm
Loa Loa
Center 2.501 GHz Span 15 MHz Center 2.501 GHz Span 15 MHz
#Res BIW 150 kHz #VBIW 470 kHz Sweep 1333 ms| #Res BIW 150 kHz #VBW 470 kHz Sweep 1333 ms|
Occupied Bandwidth Total Power 31.0 dBm Occupied Bandwidth Total Power 30.1 dBm
8.9448 MHz 8.9551 MHz
Transmit Freq Error 12.258kHz ~ OBW Power 99.00 % Transmit Freq Error 16.285kHz  OBW Power 99.00 %
x dB Bandwidth 1042MHz  xdB -26.00 dB x dB Bandwidth 1014 MHz  xdB -26.00 dB

10MHz QPSK Low channel

10MHz 16QAM Low channel

e e ) =
i Center Frea: 2892000000 GHz
LAl = wse  Trig: Fres Run AvgiHold:> 10H0

AFGainLow #aren: 1248

T6124.1% PFeb 15,3015
Radia Std: None

Radio Device: BTS

T e e UL R e A CIT o
‘Center Fre: 2553000000 Gz
ol = - Trig: Free Run AvgiHold:> 10H0

AFGainLow Shten: 32 dB

T6124:42 PHFeb 15,3015
Radia Std: None

Radio Device: BTS

Ref 30.00 dBm

Log

Center 2.593 GHz

#Res BW 150 kHz HVBW 470 kHz

Span 15 MHz
Sweep 1.333ms|

Ref 30.00 dBm

0 eBidiv
og

Lo

1

Center 2.593 GHz

#Res BW 150 kHz #VBW 470 kHZ

Span 15 MHz
Sweep 1.333ms|

Occupied Bandwidth Total Power 30.7 dBm
8.9555 MHz

Transmit Freq Error 17472 kHz OBW Power 99.00 %

x dB Bandwidth 10.23 MHz xdB -26.00 dB

Occupied Bandwidth Total Power 20.7 dBm
8.9525 MHz

Transmit Freq Error 9.081 kHz OBW Power 99.00 %

x dB Bandwidth 10.20 MHz xdB -26.00 dB

10MHz QPSK Mid channel

10MHz 16QAM Mid channel

e e ) =
i Center Frea: 2695000000 GHz
LAl = wse  Trig: Fres Run AvgiHold:> 10H0

06125.14 PHFeb 15,3015
Radia Std: None

T e e UL R e A CIT o
‘Center Frea: 268500000 Gz
ol = - Trig: Free Run AvgiHold:> 10H0

052537 PFeb 15,3015
Radia Std: None

#FGaindow SArten: 32dB Radio Device: BTS HFGaindow #Amen: 32 dB Radio Device: BTS
comicy  Ref 30.00 dBm comicy  Ref 30.00 dBm
Log Log
iCenter 2.685 GHz Span 15 MHz iCenter 2.685 GHz Span 15 MHz
[#Res BW 150 kHz #VBW 470 kHz Sweep 1.333 ms [#Res BW 150 kHz #VBW 470 kHz Sweep 1.333 ms
Occupied Bandwidth Total Power 30.2 dBm Occupied Bandwidth Total Power 29.4 dBm
8.9697 MHz 8.9621 MHz
Transmit Freq Emor  90.986 kHz ~ OBW Power 99.00 % Transmit Freq Error  04.801 kHz ~ OBW Power 99.00 %
x dB Bandwidth 1036 MHz ~ xdB -26.00 dB x dB Bandwidth 1019 MHz ~ xdB -26.00 dB

10MHz QPSK High channel

10MHz 16QAM High channel
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eyt Specium ety - UG98 Dot TS/ 2016 LT 250A) =Ny eyt Specim ety - U GBHE | Dot O/ 2000° LT 2508 =
AL 5 a I Sense N1 3 0512023 PAFeo 15,2019 AL 5 a I T 3 0512053 PAFeo 15,2019
Center Freq, 2498500000 Gz Radio Std: None ‘Center Freq: 2438500000 GHz Radio Std: None
eer Frég 2 o T Freshium AugHakd:> 1040 enter Froq 2. . T Freckin Aol 1010
A GaincLow #ren: 3208 Radio Device: BTS AFGaindow #htten: 32 dB Radia Davice: BTS
0 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 2498 GHz Span 7.5 MHz Center 2498 GHz Span 7.5 MHz
#Res BW 75 kHz #VBW 220 kHz Sweep 4ms #Res BW 75 kHz #VBW 220 kHz Sweep 4ms
Occupied Bandwidth Total Power 30.8 dBm Occupied Bandwidth Total Power 30.0 dBm
4.5083 MHz 4.4982 MHz
Transmit Freq Error 2.817 kHz OBW Power 99.00 % Transmit Freq Error =220 Hz OBW Power 99.00 %
x dB Bandwidth 5.285 MHz x dB -26.00 dB x dB Bandwidth 5.384 MHz x dB -26.00 dB

5MHz QPSK Low channel

5MHz 16QAM Low channel

T =T= T T T ==
KL W & T SENSE INT] 06:21.22 PHFob 15,2018 KL W & T NT] N 062147 PFsb 15,2019
e Freg: 2683000000 G o i ons Cotar Fre 258300000 Gz o i ona
ol e T Fresfm giHold: 1010 ol o g Free AgiHold:» 10110
#FGainLow #Aren: 32 dB Radio Device: BTS HFGaindow #Aren: 32 dB Radio Device: BTS
0 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Leg
Band 41
5M HZ ICenter 2.503 GHz Span 7.5 MHz ICenter 2.503 GHz Span 7.5 MHz
[#Res BW 75 kHz #VBW 220 kHz Sweep 4ms [#Res BW 75 kHz #VBW 220 kHz Sweep 4ms
Occupied Bandwidth Total Power 30.7 dBm Occupied Bandwidth Total Power 29.7 dBm
4.4984 MHz 4.4958 MHz
Transmit Freq Error 3.534 kHz OBW Power 99.00 % Transmit Freq Error 1.624 kHz OBW Power 99.00 %
x dB Bandwidth 5.227 MHz xdB -26.00 dB x dB Bandwidth 5.289 MHz xdB -26.00 dB

5MHz QPSK Mid channel

5MHz 16QAM Mid channel

AFGainLow

Warught Spectum A - UL AGHTR R Dabe 7/15/2918 1 CLT, 2508) i
AL W 5 SEe I
enter Freq 2.| Center Freq. 2687500000
e Trig: FresRun

snen: 1208

GHz

‘Avgiiold:> 10140

06,2217 PHFeb 15,3015
Radia Std: None

Radio Device: BTS

T e e UL R e A CIT o
‘Center Frea: 2687500000 Gz
ol = - Trig: Free Run AvgiHold: 10110

#FGainLow " shven: 3248

062242 PHFeb 15,3015
Radia Std: None

Radio Device: BTS

0 dBid Ref 30.00 dBm

0 dBid Ref 30.00 dBm
o9

Center 2.688 GHz

Span 7.5 MHz

Center 2.688 GHz

Span 7.5 MHz

[#Res BW 75 kHz #VBW 220 kHz Sweep 4ms [#Res BW 75 kHz #VBW 220 kHz Sweep 4ms
Occupied Bandwidth Total Power 30.5 dBm Occupied Bandwidth Total Power 20.5 dBm
4.4977 MHz 4.4979 MHz
Transmit Freq Emor 10290 kHz ~ OBW Power 99.00 % Transmit Freq Error 10359 kHz ~ OBW Power 99.00 %
x dB Bandwidth SSTMHz  xdB -26.00 dB x dB Bandwidth 5285MHz  xdB -26.00 dB

5MHz QPSK High channel

5MHz 16QAM High channel
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9.2. BAND EDGE EMISSIONS

RULE PART(S)
FCC: §22.359, §22.917, §24.238 and §27. 53

LIMITS

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.

Part 27.53:

(m) (4) For mobile digital stations, the attenuation factor shall be not less than 40 + 10 log (P) dB on all
frequencies between the channel edge and 5 megahertz from the channel edge, 43 + 10 log (P) dB on all
frequencies between 5 megahertz and X megahertz from the channel edge, and 55 + 10 log (P) dB on all
frequencies more than X megahertz from the channel edge, where X is the greater of 6 megahertz or the
actual emission bandwidth as defined in paragraph (m)(6) of this section. In addition, the attenuation
factor shall not be less that 43 + 10 log (P) dB on all frequencies between 2490.5 MHz and 2496 MHz
and 55 + 10 log (P) dB at or below 2490.5 MHz. Mobile Satellite Service licensees operating on
frequencies below 2495 MHz may also submit a documented interference complaint against BRS
licensees operating on channel BRS Channel 1 on the same terms and conditions as adjacent channel
BRS or EBS licensees.

TEST PROCEDURE

Per KDB 971168 D01 Power Meas License Digital Systems v03r01

The transmitter output was connected to a CMW500 Test Set and configured to operate at maximum
power. The band edge emissions were measured at the required operating frequencies in each band on
the Spectrum Analyzer.

a) Setthe RBW =1~ 5% of OBW(GSM850 — 8.2KHz, GSM1900 — 9.1KHz)
b) Set VBW 2 3 x RBW;

c) Setspan = 1.5 times the OBW;,

d) Sweeptime=1S;

e) Detector = RMS;

f) Ensure that the number of measurement points = 2*Span/RBW,

g) Trace mode = Average(100);

h) Add duty cycle correction factor (9dB)
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WCDMA/LTE
a) Setthe RBW =1~ 1.5 % of OBW(Typically limited to a minimum RBW of 1% of the OBW)
b) SetVBW =3 x RBW;
c) Setspan = 1.5 times the OBW;
d) Sweep time = Auto;
e) Detector = RMS;
f) Ensure that the number of measurement points = 2*Span/RBW;

g) Trace mode = Average (100);

NOTE1
LTE Band 41 - Duty cycle correction factor(2.25dB) already applied on the plot.

NOTE2: For frequency range of 763-775 MHz and 793-805 MHz.(LTE Band 13)
a) Setthe RBW =6.2kHz
b) Set VBW =3 x RBW;
c) Sweeptime =1 second ;
d) Detector = RMS;
e) Ensure that the number of measurement points = 2*Span/RBW;

f) Trace mode = Average(100);

RESULTS
See the following pages.
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