CERTIFICATION TEST REPORT

Report Number. : 4789247757-E2V3

Applicant : SAMSUNG ELECTRONICS CO,, LTD.
129 SAMSUNG-RO, YEONGTONG-GU, SUWON-SI,
GYEONGGI-DO, 16677, KOREA

Model : SM-G985F/DS, SM-G985F
FCCID : A3LSMG985F

EUT Description : GSM/WCDMA/LTE Phone + BT/BLE, DTS/UNII a/b/g/n/ac/ax,
ANT+, NFC and WPT

Test Standard(s) : FCC CFR47 PART 22 SUBPART H
FCC CFR47 PART 24 SUBPART E
FCC CFR47 PART 27 SUBPART F
FCC CFR47 PART 27 SUBPART H
FCC CFR47 PART 27 SUBPART L
FCC CFR47 PART 27 SUBPART M
FCC CFR47 PART 90 SUBPART S

Date Of Issue:
December 19, 2019

Prepared by:
UL Korea, Ltd.
26th floor, 152, Teheran-ro, Gangnam-gu Seoul, 06236, Korea

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

ACCREDITED
Testing Laboratory

TL-637



REPORT NO: 4789247757-E2V3 DATE: DEC 19, 2019
FCC ID: ASLSMG985F

Revision History

Issue

Rev. Date Revisions Revised By
V1 12/12/19 Initial issue Seokhwan Hong
V2 12/17/19 Updated to address TCB'’s question Seokhwan Hong
V2 12/19/19 Updated to address TCB'’s question Seokhwan Hong

Page 2 of 205

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_22/24/27(03)
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.




REPORT NO: 4789247757-E2V3 DATE: DEC 19, 2019
FCC ID: ASLSMG985F

TABLE OF CONTENTS

1. ATTESTATION OF TEST RESULTS ..ot e e 5
1.1. INTRODUCTION OF TEST DATA REUSE ........ouuiiiiiiiiiiiiieee 6
1.2, DIFFERENGCE ... oot 6
1.3. SPOT CHECK VERIFICATION DATA . ..ottt 6
1.4, REFERENCE DETAIL.....uiiiiiiiiiii bbb snnbnnnnnees 7

2. TEST METHODOLOGY ... 8

3. FACILITIES AND ACCREDITATION ..t e e e e ennees 8

4. CALIBRATION AND UNCERTAINTY Lttt e e eeeeeennnes 9
4.1. MEASURING INSTRUMENT CALIBRATION......otiiiiiiiiiiii e 9
4.2. SAMPLE CALCULATION ...ttt e e e e e e e e e ennnna s 9
4.3. MEASUREMENT UNCERTAINTY .ottt e e e e e e ennnen s 9
4.4, DECISION RULE ... oot e e 9

5. EQUIPMENT UNDER TEST ...ttt 10
5.1. DESCRIPTION OF EUT ...ttt e e e e e eennnna e e e e e eennnes 10
5.2. MAXIMUM OUTPUT POWER.......coiiiiiiiiii e 10
5.3. DESCRIPTION OF AVAILABLE ANTENNAS ... 18
5.4, WORST-CASE ORIENTATION ... .ciiiiiiiiiiiiie ettt e e et et e e e e eennnes 19
5.5. DESCRIPTION OF TEST SETUP ...ttt e e 21

6. TEST AND MEASUREMENT EQUIPMENT ...oitiiiiiiiieiiiee e e 23

7. SUMMARY TABLE ... e ettt e e e e e e e e e e e 24

8. PEAK TO AVERAGE RATIO ...ttt e e e e e 25
8.1. CONDUCTED PEAK TO AVERAGE RESULT ....covitiiiiii it 26

9. LIMITS AND CONDUCTED RESULTS ... .ot 38
9.1. OCCUPIED BANDWIDTH. ..ottt ettt e e et et eeaeeeennes 38

9.1.1. OCCUPIED BANDWIDTH RESULTS .....coiiiiiiiiii e 39
9.2. BAND EDGE EMISSIONS ... et e e e e e e ennnes 75
9.2.1. BAND EDGE RESULT ...ttt e e 78
9.2.2. EMISSION MASK RESULT ...ttt et e e e eenees 106
9.3. OUT OF BAND EMISSIONS ...t eeeeenenes 124
9.3.1. OUT OF BAND EMISSIONS RESULT .....ccoiiiiiiioiiiieeeiieee e 126
9.4, FREQUENCY STABILITY .ottt ettt e e et eeeeeenenes 138
9.4.1. FREQUENCY STABILITY RESULTS ..o e 139

Page 3 of 205

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_22/24/27(03)
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.



REPORT NO: 4789247757-E2V3 DATE: DEC 19, 2019
FCC ID: ASLSMG985F

10. RADIATED TEST RESULTS ...t e e e 146
10.1. RADIATED POWER (ERP & EIRP) .....uiiiiiiiiiiiiiiiie et 146
10.1.1.  ERP/EIRP RESUIS......coiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeeeee e 147
10.1.2.  ERP/EIRP DATA ..ottt ettt ettt e e 154
10.2. FIELD STRENGTH OF SPURIOUS RADIATION.......uuutiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinienees 191
10.2.1. SPURIOUS RADIATION PLOTS ..ottt 193

Page 4 of 205

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_22/24/27(03)
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.




REPORT NO: 4789247757-E2V3 DATE: DEC 19, 2019
FCC ID: ASLSMG985F

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMA/LTE Phone + BT/BLE, DTS/UNII a/b/g/n/ac/ax, ANT+,
NFC and WPT

MODEL NUMBER: SM-G985F/DS, SM-G985F

SERIAL NUMBER: R3CM90FS92E, R3CM90FS9KW (CONDUCTED, Original)

R3CM90FSACX, R3CM9O0FS9YL,
R3CM90FSA4H (RADIATED, Original);
R38MAOKHL5Y, R38MAOKHKTZ, R38MAOKHL8H (Spot Check);

DATE TESTED: OCT 10, 2019 — DEC 09, 2019 (Original);
NOV 26, 2019 — DEC 09, 2019 (Spot Check);

APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 22H, 24E, 27H, 27L, 27F, 27M and 90S 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:
Junwhan Lee Seokhwan Hong
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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REPORT NO: 4789247757-E2V3 DATE: DEC 19, 2019
FCC ID: ASLSMG985F

1.1. INTRODUCTION OF TEST DATA REUSE

This report referenced from the FCC ID: ABLSMG986B PCE WWAN (FCC CFR 47 Part
22,24,27,90). 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: ASLSMG985F shares the same enclosure and circuit board as FCC ID:
A3LSMG986B. The WWAN antennas and surrounding circuitry and layout are identical between
these two units.

After confirming through preliminary radiated emissions that the performance of the FCC ID:
A3LSMG986B remains representative of FCC ID: ABLSMG985F. The test data of FCC ID:
A3LSMG986B being submitted for this application to cover WWAN features.

1.3. SPOT CHECK VERIFICATION DATA
(Worst case of the ERP/EIRP and radiated spurious emissions)

Original model Spot check model
Band Test Item Worst Mode Frequency Test Limit SM-G986B/DS SM-G985F/DS Deviation Remark
FCC ID : A3LSMG986B | FCC ID : A3LSMG985F
GSM ERP GPRS 848.8 MHz 38.50 dBm 31.16 dBm 31.49 dBm 0.33 dB -
850 RSE GPRS 5019.6 MHz -13.00 dBm -49.00 dBm -49.10 dBm -0.10 dB Noise floor
GSM EIRP GPRS 1880.0 MHz 33.00 dBm 2848 dBm 27.25 dBm -1.23 dB
1900 RSE GPRS 5640.0 MHz -13.00 dBm -45.80 dBm -46.30 dBm -0.50 dB
WCDMA EIRP REL99 1852.4 MHz 33.00 dBm 20.72 dBm 21.85 dBm 113 dB
Band 2 RSE REL99 7409.6 MHz -13.00 dBm -46.70 dBm -48.20 dBm -1.50 dB Noise floor
WCDMA ERP REL99 1752.6 MHz 30.00 dBm 23.29 dBm 24.54 dBm 1.25 dB -
Band 4 RSE HSDPA 7010.4 MHz -13.00 dBm -46.90 dBm -47.90 dBm -1.00 dB Noise floor
WCDMA ERP REL99 846.6 MHz 38.50 dBm 20.90 dBm 21.20 dBm 0.30 dB -
Band 5 RSE HSDPA 3386.4 MHz -13.00 dBm -50.30 dBm -50.50 dBm -0.20 dB Noise floor
LTE EIRP QPSK_3M 714.5 MHz 34.80 dBm 17.47 dBm 18.22 dBm 0.75 dB -
Band 12 RSE QPSK_10M 2830.0 MHz -13.00 dBm -54.20 dBm -54.70 dBm -0.50 dB Noise floor
LTE EIRP QPSK_10M 782.0 MHz 34.80 dBm 20.30 dBm 20.64 dBm 0.34 dB
Band 13 RSE QPSK_5M 2346.0 MHz -40.00 dBm -35.60 dBm -41.90 dBm -6.30 dB
LTE ERP QPSK_3M 1913.5 MHz 33.00 dBm 24.39 dBm 23.79 dBm -0.60 dB -
Band 25 RSE QPSK_3M 7654.0 MHz -13.00 dBm -47.90 dBm -48.80 dBm -0.90 dB Noise floor
LTE ERP QPSK_10M 831.5 MHz 38.50 dBm 19.57 dBm 19.16 dBm -041 dB -
Band 26 RSE QPSK_5M 3386.0 MHz -13.00 dBm -53.40 dBm -53.30 dBm 0.10 dB Noise floor
LTE EIRP QPSK_15M 2503.5 MHz 33.00 dBm 2842 dBm 28.23 dBm -0.19 dB
Band 41(PCL2) RSE QPSK_5M 16125.0 MHz -25.00 dBm -39.10 dBm -41.10 dBm -2.00 dB
LTE EIRP QPSK_10M 1745.0 MHz 30.00 dBm 23.95 dBm 23.94 dBm -0.01 dB -
Band 66 RSE QPSK_15M 7090.0 MHz -13.00 dBm -48.00 dBm -48.00 dBm 0.00 dB Noise floor

Comparison of two models, upper deviation is within 3 dB range and all test results are under
FCC Technical Limits.
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REPORT NO: 4789247757-E2V3

FCC ID: ASLSMG985F

DATE: DEC 19, 2019

1.4.

REFERENCE DETAIL

Reference application that contains the reused reference data in the individual test reports:

Equipment | Reference FCC | Application Reference Test Exhibit Variant Test Data
Class ID (Parent) Type report number Type Report Number | Re-used
PCE | AsLsMcese | Of9nal | 47e9010881E2 | TOSU | 4789247757-E2 | Al

Grant Report
4789219881-E3 Test 4789247757-E3 Al
(802.11b/g/n) Report (802.11b/g/n)
Original 4789219881-E4 Test 4789247757-E4
DTS A3LSMG986B Grant (802.11ax) Report (802.11ax) Al
4789219881-E5 Test 4789247757-E5 Al
Bluetooth LE Report Bluetooth LE
Original 4789219881-E6 Test 4789247757-E6
DSS A3LSMGI86B Grant (Bluetooth) Report (Bluetooth) Al
4789219881-E7 Test 4789247757-E7 Al
Original (802.11a/n/ac) Report (802.11a/n/ac)
NIl A3LSMG986B Grant 4789219881-E8 Test 4789247757-E8 Al
(802.11ax) Report (802.11ax)
4789219881-E9 Test 4789247757-E9 Al
Original (ANT+) Report (ANT+)
DXX A3LSMG986B Grant 4789219881-E10 Test 4789247757-E10 Al
(NFC) Report (NFC)
Original 4789219881-E11 Test 4789247757-E11
DCD A3LSMG986B Grant (WPT) Report (WPT) All

For this application the data reuse is summarized below for each equipment class:

Equipment

Reference FCC

Application

Class ID (Parent) Type Test ltem Data Re-used
PCE A3LSMGO86B Oé'f’;g?' WWAN All except SAR (full test), HAC (full test)
BLE Al
Original
DTS A3LSMG986B Grant WLAN All except SAR (full test), HAC (full test)
WLAN 802.11ax | All except HAC (full test)
DSS A3LSMG986B Oé'?;ﬂf' BT Al except SAR (full test)
Original WLAN All except SAR (full test), HAC (full test)
NI A3LSMGO86B Gﬁam
WLAN 802.11ax | All except HAC (full test)
Original ANT+ Al
DXX A3LSMGI86B Grgant
NFC Al
DCD A3LSMGI86B Oé'?;}f' WPT All except RF exposure
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REPORT NO: 4789247757-E2V3 DATE: DEC 19, 2019
FCC ID: ASLSMG985F

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.

FCC CFR 47 Part 90.

ANSI TIA-603-E, 2016

ANSI C63.26, 2015

KDB 971168 D01 Power Meas License Digital Systems v03r01

NGO~ WNE

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
X] 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.org/wp-content/uploads/2017/05/TL-637.pdf.
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REPORT NO: 4789247757-E2V3 DATE: DEC 19, 2019
FCC ID: ASLSMG985F

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 2.35dB
Radiated Disturbance, 30 MHz to 1 GHz 3.49dB
Radiated Disturbance, 1 GHz to 18 GHz 5.82 dB
Radiated Disturbance, 18 GHz to 40 GHz 5.49 dB

Uncertainty figures are valid to a confidence level of 95%.
4.4, DECISION RULE

Decision rule for statement(s) of conformity is based on Procedure 1, Clause 4.4.2 in
IEC Guide 115:2007.
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REPORT NO: 4789247757-E2V3 DATE: DEC 19, 2019
FCC ID: ASLSMG985F

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

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

This report covers the Samsung models SM-G985F/DS and SM-G985F.
These models are identical in hardware except SM-G985F has single SIM tray.
With some pre-scan, model SM-G985F/DS was set for spot check test.

5.2. MAXIMUM OUTPUT POWER

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

Note : Conducted output power results were excerpted from RF exposure test
report.(4789219881-S1 FCC Report SAR)

GSM
FCC Part 22/24
FUEEJUETY : Conducted Radiated
Band Range Modulation
[MHZ] Avg [dBm] | Avg [mW] | Avg[dBm] | Avg [mW]

GPRS 32.89 1943.17 31.16 1306.17
EGPRS 25.60 363.49 24.00 251.19
GPRS 28.82 761.46 28.48 704.86
EGPRS 23.76 237.88 24.47 279.90

GSM850 824~849

GSM1900 | 1850~1910

WCDMA
FCC Part 22/24/27
A SIS : Conducted Radiated
Band Range Modulation
[MHZ] Avg [dBm] | Avg [mW] | Avg[dBm] | Avg [mW]
Band 5 824~849 Rel. 99 24.43 277.28 20.90 123.03
HSDPA 22.65 184.08 18.57 71.94

Rel. 99 23.31 214.23 23.29 213.30
HSDPA 22.04 159.90 21.28 134.28
Rel. 99 23.31 214.11 20.72 118.03
HSDPA 21.00 125.81 17.61 57.68

Band 4 1710~1755

Band 2 1850~1910
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REPORT NO: 4789247757-E2V3
FCC ID: ASLSMG985F

DATE: DEC 19, 2019

LTE Band 12
FCC Part 27
Frequency | gandwidth | Modulation Conducted Radiated
Band Range
[MHz] [MHz] Avg [dBm] [ Avg [mW] | Avg[dBm] | Avg [mW]
QPSK 23.83 241.28 17.36 54.45
10 16QAM 23.06 202.13 16.38 43.45
64QAM 22.13 163.45
256QAM 19.22 83.63
QPSK 23.63 230.94 17.40 54.95
: 16QAM 22.88 193.94 16.63 46.03
64QAM 22.14 163.54
Band 12 | 699 ~ 716 256QAM 19.03 80.06
QPSK 23.48 222.89 17.47 55.85
3 16QAM 22.86 193.21 16.39 43.55
64QAM 21.84 152.82
256QAM 18.86 76.97
QPSK 23.53 225.55 17.35 54.33
14 16QAM 22.93 196.44 16.49 4457
64QAM 21.91 155.35
256QAM 18.97 78.80
LTE Band 13
FCC Part 27
Frequency | gandwidth | Modulation Conducted Radiated
Band Range
[MHZ] [MHZz] Avg [dBm] | Avg [mW] | Avg[dBm] | Avg [mW]
QPSK 23.96 248.83 20.30 107.15
10 16QAM 22.93 196.17 18.93 78.16
64QAM 22.23 167.11
QPSK 24.10 257.04 20.06 101.39
. 16QAM 23.00 199.53 19.13 81.85
64QAM 21.96 157.04
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REPORT NO: 4789247757-E2V3 DATE: DEC 19, 2019
FCC ID: ASLSMG985F

LTE Band 25
FCC Part 24
FIeQUENcy | pandwidth | Modulation Conducted Radiated
Band Range
[MHZ] [MHZz] Avg [dBm] | Avg [mW] | Avg[dBm] | Avg [mW]
QPSK 23.30 213.56 23.32 214.78
20 16QAM 22.58 181.00 23.28 212.81
64QAM 21.44 139.33
256QAM 18.66 73.50
QPSK 23.39 218.23 24.03 252.93
15 16QAM 22.53 179.26 23.65 231.74
64QAM 21.54 142.62
256QAM 18.51 71.00
QPSK 23.28 212.80 23.99 250.61
10 16QAM 22.50 178.01 23.25 211.35
64QAM 21.43 139.03
Band 25 | 1850 ~ 1915 256QAM 1840 09.13
QPSK 23.25 211.33 24.05 254.10
5 16QAM 22.80 190.59 22.68 185.35
64QAM 21.62 145.29
256QAM 18.54 71.45
QPSK 23.44 220.80 24.39 274.79
3 16QAM 22.79 190.00 23.17 207.49
64QAM 21.45 139.60
256QAM 18.45 70.00
QPSK 23.25 21154 24.28 267.92
14 16QAM 22.41 174.27 23.18 207.97
64QAM 21.43 138.87
256QAM 18.30 67.59
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REPORT NO: 4789247757-E2V3
FCC ID: ASLSMG985F

DATE: DEC 19, 2019

LTE Band 26 (Part90)

FCC Part 90
Frequency | gandwidth | Modulation Conducted Radiated
Band Range
[MHZ] [MHZ] Avg [dBm] | Avg [mW] | Avg [dBm] | Avg [mW]
QPSK 23.83 241.55 19.39 86.90
15 16QAM 22.97 198.32 18.16 65.46
64QAM 21.84 152.67
256QAM 18.68 73.82
QPSK 23.70 234.53 19.39 86.90
10 16QAM 22.94 196.64 18.28 67.30
64QAM 21.83 152.44
256QAM 19.05 80.37
QPSK 23.75 237.14 19.49 88.92
Band 26 814 ~ 824 . 16QAM 23.23 210.38 18.12 64.86
64QAM 21.78 150.79
256QAM 18.80 75.90
QPSK 23.89 24491 19.32 85.51
3 16QAM 23.20 208.93 18.57 71.94
64QAM 21.73 148.88
256QAM 18.75 74.95
QPSK 23.68 233.35 19.42 87.50
14 16QAM 22.97 198.15 18.22 66.37
64QAM 21.56 143.30
256QAM 18.53 71.26
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REPORT NO: 4789247757-E2V3
FCC ID: ASLSMG985F

DATE: DEC 19, 2019

LTE Band 26 (Part22)

FCC Part 22
Frequency | pondwidth | Modulation Conducted Radiated
Band Range
[MHZ] [MHZz] Avg [dBm] | Avg [mW] | Avg[dBm] | Avg [mW]
QPSK 23.67 232.60 18.82 76.21
15 16QAM 23.08 203.21 18.46 70.15
64QAM 21.70 147.80
256QAM 18.75 74.97
QPSK 23.81 240.44 19.57 90.57
10 16QAM 23.07 202.87 18.57 71.94
64QAM 21.93 155.98
256QAM 18.65 73.22
QPSK 23.97 249.46 19.34 85.90
Band 26 824 - 849 5 16QAM 23.32 214.78 18.25 66.83
64QAM 21.72 148.53
256QAM 18.90 77.64
QPSK 23.91 246.04 19.55 90.16
3 16QAM 23.21 209.17 18.46 70.15
64QAM 21.86 153.38
256QAM 19.17 82.58
QPSK 23.71 234.96 19.26 84.33
14 16QAM 23.18 207.97 18.28 67.30
64QAM 21.82 152.01
256QAM 18.66 73.40
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LTE Band 41(PC2)

FCC Part 27
Frequency | g ndwidth | Modulation Conducted Radiated
Band Range

[MHz] [MHz] Avg [dBm] | Avg [mW] | Avg[dBm] [ Avg [mW]
QPSK 25.00 315.97 27.45 555.90
20 16QAM 24.48 280.22 27.69 587.49

64QAM 23.05 201.87

256QAM 20.21 104.84
QPSK 25.02 318.04 28.42 695.02
15 16QAM 24.65 291.74 27.65 582.10

64QAM 23.32 214.56

Band 41 | 2496 ~ 2690 256QAM 20.29 106.82
QPSK 25.06 320.38 28.32 679.20
10 16QAM 24.56 286.02 27.78 599.79

64QAM 23.32 214.56

256QAM 20.01 100.20
QPSK 25.12 325.39 27.02 503.50
c 16QAM 24.71 295.84 27.25 530.88

64QAM 23.31 214.27

256QAM 20.18 104.25
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LTE Band 66
FCC Part 27
Frequency | pandwidth | Modulation Conducted Radiated
Band Range
[MHZ] [MHZ] Avg [dBm] | Avg [mW] | Avg[dBm] | Avg [mW]
QPSK 22.85 192.54 23.92 246.60
20 16QAM 22.03 159.49 22.75 188.36
64QAM 21.19 131.55
256QAM 18.22 66.43
QPSK 23.05 201.78 23.90 24547
15 16QAM 22.31 170.10 22.49 177.42
64QAM 20.96 124.73
256QAM 18.08 64.28
QPSK 22.78 189.85 23.95 248.31
10 16QAM 22.00 158.51 22.49 177.42
64QAM 20.84 121.42
Band 66 | 1710 ~ 1780 256QAM 17.98 62.86
QPSK 22.81 190.82 23.80 239.88
. 16QAM 22.21 166.47 22.55 179.89
64QAM 21.03 126.83
256QAM 18.27 67.19
QPSK 22.80 190.55 23.60 229.09
3 16QAM 22.13 163.17 22.74 187.93
64QAM 20.85 121.48
256QAM 17.92 61.92
QPSK 22.66 184.47 23.40 218.78
14 16QAM 21.73 148.78 22.36 172.19
64QAM 20.80 120.26
256QAM 17.64 58.02
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LTE Band 2

LTE Band 2(Frequency range: 1850-1910 MHz) is covered by LTE Band 25 (Frequency range:
1850-1915 MHz) due to overlapping frequency range, same maximum tune-up limit and same
channel bandwidth.

LTE Band 4

LTE Band 4 (Frequency range: 1710-1755 MHz) is covered by LTE Band 66 (Frequency range:
1710-1780 MHz) due to overlapping frequency range, same maximum tune-up limit and same
channel bandwidth.

LTE Band 5

LTE Band 5 (Frequency range: 824-849 MHz) is covered by LTE Band 26 (Frequency range:
814-849 MHz) due to overlapping frequency range, same maximum tune-up limit and same
channel bandwidth.

LTE Band 17

LTE Band 17 (Frequency range: 704-716 MHz) is covered by LTE Band 12 (Frequency range:
699-716 MHz) due to overlapping frequency range, same maximum tune-up limit and same
channel bandwidth.

LTE Band41(PC3)

LTE Band 41(PC3, Frequency range : 2496-2690 MH2z) is covered by LTE Band 41(PC2)
(Frequency range: 2496-2690 MHz) due to same frequency range, same channel bandwidth
and maximum tune-up limit is higher than LTE Band41(PC3).
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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 / LTE Band 2/ LTE Band 25 42
1850 ~ 1915 MHz '

WCDMA Band 4 / LTE Band 4 / LTE Band 66 38
1710 ~ 1780 MHz '

GSM850/WCDMA Band 5/ LTE Band 5/ LTE Band 26 57
814 ~ 849 MHz '

LTE Band 12 /LTE Band 17 8.2
699 ~ 716 MHz '

LTE Band 41 59
2496 ~ 2690 MHz '

LTE Band 13 88
777 ~ 787 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 results. Output power measurements were
measured on QPSK, 16QAM, 64QAM and 256QAM modulations. It was found that QPSK and
16QAM results were worst case. All testing was performed using QPSK and 16QAM
modulations to represent the worst case. However, 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
704.0 1 0
12 707.5 10 1 0
711.0 1 0
779.5 1 24
13 782.0 5 1 24
784.5 1 24
1851.5 1 14
25 1882.5 3 1
1913.5 1
26 815.5 1
(Part 90) 822.5 3 1 14
826.5 1 12
(Pa$t622) 831.5 5 1 24
846.5 1 24
2498.5 1 12
41(PC2) 2593.0 5 1 12
2687.5 1 12
17175 1 0
66 1745.0 15 1 74
17725 1 37
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The fundamental and radiated spurious emission were investigated in three orthogonal
orientations X, Y and Z, it was determined that below orientation was worst-case orientation for

each band.
ERP/EIRP RSE
Band
Y z X Y z

GSM850 (0] 0]

GSM1900 0
WCDMA B5 (0] 0]
WCDMA B4 (0] 0]
WCDMA B2 O @)

LTE B12 (0] 0]

LTEB13 0] O

LTE B25 0] 0]

LTE B26 0]

LTE B41(PC2) o

LTE B66 @] @)

Note : For ERP/EIRP testing, the EUT didn’t attached with travel adapter. But radiated spurious
testing, the EUT attached with travel adapter for the worst case condition. The EUT is

continuously communicated with the call box during the tests.
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA800 R37M5DX86X1SE3 N/A
Data Cable SAMSUNG EP-DG977 N/A N/A
/O CABLE

1 DC Power 1 C Type Shielded 1.0m N/A

TEST SETUP

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

| Combiner|

[ Communication Test Set|

Hecr o m=TaTay

| sossoEe °

[Spectrum Analyzer]

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

N

AC Main

CLEERL LT ER]

| Communication Test Set|
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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
Amefonoailzuonoefﬂgipo'e ETS 3121D DB4 00164753 01-30-21
Antenna, Horn, 40 GHz ETS 3116C 00166155 08-13-20
Preamplifier ETS 3116C-PA 00168841 08-08-20
Antenna, Horn, 40 GHz ETS 3116C 00168645 10-02-21
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 2150 08-08-20
Communications Test Set R&S CMW500 115331 08-05-20
DC Power Supply Agilent / HP E3640A MY54226395 08-06-20
Preamplifier, 2000 MHz Sonoma 310N 341282 08-05-20
Preamplifier, 1000 MHz Sonoma 310N 370599 08-05-20
Preamplifier, 2000 MHz Sonoma 310N 351741 08-05-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-06-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-06-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-06-20
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54490312 08-06-20
EMI Test Receive, 40 GHz R&S ESU40 100439 08-06-20
EMI Test Receive, 40 GHz R&S ESU40 100457 08-06-20
Directional Antenna Cobham FPA3-0.8-6.0R/1329 80108-0004 N/A
High Pass Filter 1.2GHz Micro-Tronics HPM50108-02 G005 08-05-20
High Pass Filter 1.2GHz Micro-Tronics HPM50108-02 G006 08-05-20
High Pass Filter 2.8GHz Micro-Tronics HPM50111-02 010 08-05-20
High Pass Filter 2.8GHz Micro-Tronics HPM50111-02 011 08-05-20
High Pass Filter 4GHz Micro-Tronics HPM50118-02 G001 08-05-20
High Pass Filter 4GHz Micro-Tronics HPM50118-02 G002 08-05-20
Attenuator PASTERNACK PE7087-10 AOC09 08-08-20
Attenuator PASTERNACK PE7087-10 AOCO1 08-08-20
Attenuator PASTERNACK PE7087-10 AOC08 08-08-20
Attenuator PASTERNACK PE7087-10 2 08-08-20
Attenuator PASTERNACK PE7395-10 AO011 08-08-20
Antenna, Loop, 9kHz-30MHz R&S HFH2-22 100418 10-02-21
Temperature Chamber ESPEC SH-642 93001109 08-05-20
UL Software
Description Manufacturer Model Version
Antenna port test software UL CLT Ver 2.5
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7. SUMMARY TABLE

FeC Ij"art Test Description Test Limit | Test Condition| Test Result
Section
2.1049 Occupied Band width (99%) N/A Pass
22.917(a)
24.238(a) Band Edge / Conducted
27.53(c),(g),(h) Spurious Emission -13dBm Pass
90.691
27.53(m) Conducted Spurious Emission -25 dBm Pass
27.53(m) . .
Conducted
90,601 Emission mask Section 9.2.2 Pass
2.1046 Conducted output power N/A Pass
22.355
24.235 .
2754 Frequency Stability 2.5PPM Pass
90.213
22.913(a)(5) 38.5 dBm Pass
Effective Radiated Power
27.50(c)(10) 34.77 dBm Pass
27.50(b)(10) '
24.232(c)
27.50(h)(2) Equivalent Isotropic Radiated 33dBm Pass
Power Radiated
27.50(d)(4) 30dBm Pass
22.917(a)
24.238(3) -13dBm Pass
27.53(€),(9).(n) |  Radiated Spurious Emission
90.691
27.53 (m) -25dBm Pass
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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

Ferigh Spechum A UL SICTE | R Dol DTy EE LT 5] epih oo Ay DL SIETE R ke DTS/ BI8 €U 2508 v
=1 £ S o I ALIGN 4010 7l £ Sl DL I FET EEEE U228 Pl 28, 2018
enter enter Radio Std; None
v TG RFBU Counts:2.00 w200 wpt v TG RFBU Caums:2.00 Wiz 00 wpt
aFGnion | SATen: aFGanton | #Aten
Average Power Average Power
00 % 0o
33.50dBm 26.11 dBm
90.83 % at 0dB 10% 51.59 % at 0dB 10%
1% 1%)
GSM 10.0%  0.21dB o 100%  2.27dB o1
850 10%  0.31d8 10% 27748
01%  0.34dB 01% 2.87 dB
001% 0.36dB oore 001%  2.93dB oo
0.001% 0.37d8 0001% 296¢B
0.0001% 0.37 d8 0.001 % 0.0001% 2.96 dB 0.001 %
Peak 0.43dB Peak 3.00d8
33.93 dBm 29.11 dBm
0.0001 ‘MﬂdE S0dB 0.0001 ‘MﬂdE 3048
Info BW 10.000 MHz Info BW 10.000 MHz
GSM850 GPRS Mid channel GSM850 EGPRS Mid channel
Kysight Spuctsum Anayzie - UL 31078 | R Dale: 07132005 CLT: 2304 =N yight Spectrum Anayzir - UL 310781 K Dales 0741 52018 | CLT: 23140 = X
‘Conter Freq: 1,880000000 GHz Radio §td; None ‘Conter Freq: 1.680000000 GHz Radic §twd; None
Trig: Counts;2.00 Mi2,00 Mpt Trig: Counts; 2.00 Mi2.00 Mpt
P rcratow S
Average Power Average Power
00 9% 0o
29.69 dBm 24.07 dBm
61.04 % at 0dB 10% 50.30 % at 0dB 10%
1 %) 1 %)|
GSM 100% 02208 10.0% 257dB
' - 0.1 %] N - 0.1 %]
1900 10% 03208 1.0% 3.09d8
01%  038dB 01% 3.23dB
001%  040dB oo 001%  3.31dB ooy
0.001% 042dB 0001% 335dB
0.0001% 0.42d8 0.001 % 00001% 3.37 dB 0.001 %
Peak 0.42 dB Peak 3.69 dB
30.11 dBm 27.76 dBm
0.0001 %l == 0.0001 %\ =
Info BW 10.000 MHz Info BW 10.000 MHz
GSM1900 GPRS Mid channel GSM1900 EGPRS Mid channel
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WCDMA

Ferigh Spechum A UL SICTE R Dol DTy EIE LT 5] T epih oo Ay DL S1ETE R ke DTS/ B18 €U 2508 v
"l 3 S0 DU I ENSE:IN ALIGH AT 084226 PHNav 26, 2010 RL & si@ DU SENSCAN ALIGH AJTG Lo 08 PRNay 26, 2018
enter Radio Std; None | enter Radio Std; None
v Trg: Freefun Counts:2.00 w200 wpt v Trg: Froe un Counts:2.00 W72.00 ot
— e — sten
Average Power . Average Power B
00 % 00
24.47 dBm 22.69 dBm
53.38 % at 0dB 10% 52.64 % at 0dB 10%
1% 1%
WCDMA 100% 1.71dB o 100%  1.70dB o1
Band 5 1.0% 2.58d8 10% 2.50 dB
01% 3.08dB 01% 3.00 dB
001%  3.30dB oore 001%  3.26dB oo
0.001% 3.44dB 0.001% 3.36dB
0.0001% 3.56 dB 0.001 % 0.0001% 3.48 dB 0.001 %
Peak 3.58dB Peak 3.55d8
28.05 dBm 26.24 dBm
0.0001 ‘MﬂdE S0dB 0.0001 ‘MﬂdE 3048
Info BW 5.0000 MHz Info BW 5.0000 MHz
WCDMA B5 REL99 Mid channel WCDMA B5 HSDPA Mid channel
1072 | R Dl L3918 EAT: 231 =R IOTE Dol D152 LT 2308 — -
‘Conter Freq: 1732600000 GHz Radio §td; None Frog: 1.732800000 GHz Radic §twd; None
s Trig; Frem Run Counts;2.00 Mi2,00 Mpt wte  Trig; Free Run Counts; 2.00 Mi2.00 Mpt
#F Gain:low #IF Gain:l ow #Atten: 30 &6
Average Power i Average Power :
00 9% 00 4%
23.06 dBm 21.75 dBm
54.21 % at 0dB 10% 52.26 % at 0dB 10%
1% 1%
WCDMA 10.0% 16508 o 10.0%  1.70dB o1
Band 4 10% 246 d8 1.0% 261dB
01% 292dB 01% 3.11dB
001% 3.14dB oo 001%  3.27dB ooy
0.001% 3.26dB 0001% 3.33dB
0.0001% 3.31dB 0.001 % 00001% 3.45dB 0.001 %
Peak 3.31dB Peak 3.45 dB
26.37 dBm 25.20 dBm
00001 %oz T 00001 %—zr oy
Info BW 5.0000 MHz Info BW 5.0000 MHz
WCDMA B4 REL99 Mid channel WCDMA B4 HSDPA Mid channel
[ R Ty =r I T e e T EE
‘Centr Frag: 1.830000000 GHz Radio S None e Freq: 1.530000000 GHe Radio e None
s Trig; Free Run Counts;2.00 Mi2.00 Mpt Trig: Free Run. Counts; 2.00 Mi2.00 Mat
arGarion | #Anen 3040 arGani e | #tem 3040
Average Power i Average Power }
00 % 00 %
23.39dBm 21.05 dBm
53.82 % at 0dB 10% 53.25 % at 0dB 10%
1% 1
WCDMA 100% 1.70dB 01 10.0%  1.83dB .
Band 2 1.0% 2.54dB 1.0% 24148
01% 3.02dB 0.1% 287 dB
001% 32508 oo 001% 304dB oore
0.001% 3.36¢B 0001% 3.13dB
0.0001% 3.43dB 0.001 % 00001% 3.20dB 0.001 %
Peak 3.43dB Peak 3.21dB
26.82 dBm 24.26 dBm
0.0001 %oz 5 0.0001 %z 5
Info BW 5.0000 MHz Info BW 5.0000 MHz
WCDMA B2 REL99 Mid channel WCDMA B2 HSDPA Mid channel
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LTE Band 12

= =
AN 71855 v 72018 Elia RGN A 7 18 B 2018
neer Freg: 767 500000 M Raio S Nons Center Freq: 707.560000 M eseio st Nane
an Free R ‘Gounts:2.00 Mi2.00 Mpt Mu Free. R Counts:2.00 M2.00 Mpt
v o s ow
Average Power (00 Average Power oo
23.87 dBm 23.41 dBm
45.34 % at 0dB ke 42.92 % at 0dB 10%
LTE
Band 12 100% 26208 - 100%  290dB o1
1.0% 4.39dB 1.0% 5.08 dB
10 MHz 0.1% 4.81dB 0.1% 522 dB
001% 494dB o 001%  525dB 0071 %
0.001% 4.96dB 0.001% 5.26dB
0.0001% 4.96 dB 0.001 %| 0.0001% 527 dB 0.001 %|
Peak 497 dB Peak 5.32dB
28.84 dBm 28.73 dBm
R TTY 20 nE| T 2048
Info BW 10,000 MHz Info BIA 10,000 MHz
LTE B12 10MHz QPSK Mld channel LTE B12 10MHz 16QAM M|d channel
R e e T ) = E T =
SeCH AT i ST g sz
Centr Freg 767500000 Raio St Nane Gemer P 767 S0 e Racio st Nane
Trig: Free ‘Gounts:2.00 MiZ.00 Mpt Trig: Free Counts:2.00 Mi2.00 Mpt
G #h wromiow T ke S5dB
Average Power . Average Power .
24,31 dBm 23.23 dBm
46.31 % at 0dB o 43.04 % at 0dB 10
LTE
Band 12 100% 25648 e 10.0% 284dB 01
10% 430d8 10% 524 dB
5 MHz 01%  457d8 01% 54648
001%  469dB o 001% 549dB 0071 %
0.001% 4.74dB 0.001% 5.51dB
0.0001% 4.75dB 0.001 %| 0.0001% 5.51d8B 0.001 %,
Peak 475dB Peak 5.52 dB
29.06 dBm 28.75 dBm
ECTTY 2008 T 2008
Info BW 10.000 MHz Info B 10,000 MHz
= = e arans
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Page 34 of 205

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_22/24/27(03)
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.




REPORT NO: 4789247757-E2V3
FCC ID: ASLSMG985F

DATE: DEC 19, 2019

LTE Band 66

TN ARt LSRN CLT 251 =l e oyt Spech am Aratyzer UL SI0TE\ A Date G108\ CLT 25 =i
o | T SCNSCINT] T ALIG AUTD) 0501 38 Fh oy 37, 2018 KL [ " | T SENSCINT) ALIGH ALTO. 501 44 Bl Aoy 37,2018
Center Freq: 1. Radio St Nane. Center Freq:1 Radio Std: Nene.
Trig: Free Run Counts:2.00 MI2.00 Mpt Trig: Fi tun Counts:2.00 W/2.00 Mpt
AfGainiaw | #Atien: 3268 ofGainiow | #Atien: 3208
Average Power - Average Power oo
23.18 dBm 22.61 dBm
45.54 % at 0dB o 43.19 % at 0dB 10
LTE .
Band 66 100% 25948 e 100% 283dB o
10% 436dB 10% 5.01dB
20 MHz 01%  490d8 01%  546dB
001%  514d8 oot 001%  560dB 001%
0.001% 5.27dB 0.001% 5.66dB
0.0001% 5.36dB 0.001 %| 0.0001% 5.69dB 0.001 %|
Peak 5.36 d8 Peak 5.72dB
28.54 dBm 28.23 dBm
0.0001 %545 o a 0.0001 % 5o =
Info BIN 10.000 MHz Info BW 10,000 MHz
e erarus, e aras
LTE B66 20MHz QPSK Mid channel LTE B66 20MHz 16QAM Mid channel
Voroa e b UL IO R WS, G 79T [ Tora Sped Ay UL R R B B LT o =
i F_lsio i< g 3000 155057 Pl 272018 rL - ELilia 101 170 3500 33 B0 27,2018
CanterFrag: 1. Radio Std: None. Canter Frag:1 Radio std: Nene
Trig: Free Run ‘Gounts:2.00 Mi2.00 Mpt Trig: Free Run ‘Counts:2.00 M2.00 Mpt
arGomiow | #Auen: 3268 srGamiow | hien: 3208
Average Power (00 Average Power oo
22,98 dBm 22.22dBm
46.21 % at 0dB 10 43.19 % at 0dB 0%
LTE
Band 66 100% 25408 - 10.0%  285d8 o
1.0% 4.43dB 1.0% 5.14dB
15 MHz 01% 4988 01%  557dB
001% 523d8 pors 001% 562dB nor
0.001% 535dB 0.001% 5.64dB
0.0001% 5.41dB 0.001 %| 0.0001% 5.66 dB 0.001 %|
Peak 543 dB Peak 5.73dB
28.41 dBm 27.95 dBm
TS 20 dB| T 2048
Info BIA' 10.000 MHz Info B 10.000 MHz
LTE B66 15MHz QPSK Mid channel LTE B66 15MHz 16QAM Mid channel
Ve e Beabae VSIS S T T T=1= e R Shecham Aeabeer UL T ADUE G R LT 25 T=T=
oy s Tsog I st 1o w0 555,54 P 27, 2015 E [ = Tsiz o I St 10w w70 5550 66 B0 27,2018
Center Frea 1 Radio Sud: Nene. Center Freq 1 Radio Std: Nene
. Trig: Fras Run Counts:2.00 200 Mpt . Trig: FresRun ‘Counts:2.00 200 Mpt
A GainLow FGainiow
Average Power (0o Average Power 0o
23.26 dBm 22.66 dBm
45.64 % at 0dB 105 42,70 % at 0dB 10%
LTE
Band 66 100% 26208 - 10.0%  297dB o
1.0% 4.43 dB 10% 5.06 dB
10 MHz 01%  489d8 01%  544dB
001% - 50508 o 001% 55608 001%
0.001% 5.12dB 0001% 5.62dB
0.0001% 5.16dB 0.001 % 0.0001% 5.63dB 0.001 %,
Peak 5.16dB Peak 5.76 dB
28.42 dBm 28.42 dBm
TS 20dB T 2048
Info BIA 10,000 MHz Info BI 10,000 MHz
= ferans) e s
LTE B66 10MHz QPSK Mid channel LTE B66 10MHz 16QAM Mid channel
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Voo Spechum e UL SO RO SR LT 5T =15 ey Shecham Aeabie UL SO RO G L LT 23 T=T=
E hL - [wa o I FTHa o0 70 5555 02 P 27, 2015 E [ e o I EEa 0 w0 5555 20 B 27,2015
Center Freg: 1. Radio Std: None Center Freg 1 Radio Std: None
- Trig: Fre Run Gounts:2.00 W2.00 Mpe - Trig: Free Run ‘Counts:2.00 2,00 Mipt
aFGainLow #hnen: 3268 FGaini ow wirian: 3208
Average Power (0o Average Power 0o
23.09 dBm 22.58 dBm
45.00 % at 0dB 105 43.05 % at 0dB 10°%
LTE
Band 66 100% 266d8 e 100%  292dB o
1.0% 4.48dB 10% 5.10dB
5 MHz 01% 49608 01%  547dB
001% 511d8 0015 001%  557dB 001%
0.001% 5.18dB 0001% 5.61dB
0.0001% 5.22dB 0.001 % 0.0001% 5.66dB 0.001 %,
Peak 5.22dB Peak 5.67 dB
28.31dBm 28.25dBm
T 20dB T 2048
Info BW 10,000 MHz Info BIAf 10,000 MHz
= s = s
LTE B66 5MHz QPSK Mid channel LTE B66 5MHz 16QAM Mid channel
e PR Spech Aokt UL SO DS DR L LT 258 =
Ve e Aol UL S XD 9T LT ¥ T LS I e m— TG00 — e
= SRR D GemrTrET oz Rdio sut nene Tig:Free R ‘Counts:2.00 I2.00 Mipe
Trig: Free Run Counts:2.00 MI2.00 Mipt HFGenLow Hen:
i ow tktten: 3208
Average Power -
Average Power . oo
22.16 dBm
22.94 dBm X
X 43.06 % at 0dB o
46.91 % at 0dB 10
LTE 1%
Band 66 10.0 % 288dB o
100%  258d8 04 10%  S3TdB
3 MHz 10% 44508 01% 56148
01% 505dB s 0.01 % 5.70 dB 001%
001% 52248 ' 0001% 571dB
o
0.001% 5.31dB 0.0001% 5.72dB 0.001 %|
0.0001% 5.33dB 0.001 % Peak 57948
Peak 5.36 dB 27.95 dBm
28.30 dBm 0.0001
0.0001 9 0dB 2048
048 2008 Info BIW 10,000 MHz
Info BW 10.000 MHz o —
= i, "
- LTE B66 3MHz 16QAM Mid channel
LTE B66 3MHz QPSK Mid channel Q
Vernape speciurn R UL DT ROt IS8 CLT 25T (e o e Specham Aol UL R R Dt DR LT 258 =
AL - o I TG 300170 £550 50 i 27,0018 s A I S LG A0 $852.07 P 27,2018
Genter Freq: 1 Ralo Std: None Gerter Freq 1 Radio Std: None
—— Trig: Free Run Counts:2.00 Mi2.00 Mpe ——  Trig: FreeRun ‘Counss:2.00 M2.00 Mipe
4 GainsL o #hnen: 3208 i ow tirten: 3248
Average Power (00 Average Power oo
22,90 dBm 22.25dBm
46.30 % at 0dB ke 43.27 % at 0dB 10%
LTE
Band 66 10.0% 2.66 dB 01 %) 10.0 % 2.89dB 01
1.0% 4,59 dB 1.0% 5.32dB
1.4 MHz 01%  514d8 01% 56348
001% 529dB o 001% 571dB 0071 %
0.001% 5.35dB 0.001% 5.72dB
0.0001% 5.38dB 0.001 %| 0.0001% 5.73dB 0.001 %|
Peak 5.41d8 Peak 5.73dB
28.31 dBm 27.98 dBm
RETTS 20 nE| T 2008
Info BI 10,000 MHz Info BI 10.000 MHz
= sranus = s
LTE B66 1.4MHz QPSK Mid channel LTE B66 1.4MHz 16QAM Mid channel
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LTE Band 2

LTE Band 2(Frequency range: 1850-1910 MHz) is covered by LTE Band 25 (Frequency range:
1850-1915 MHz) due to overlapping frequency range, same maximum tune-up limit and same
channel bandwidth.

LTE Band 4

LTE Band 4 (Frequency range: 1710-1755 MHz) is covered by LTE Band 66 (Frequency range:
1710-1780 MHz) due to overlapping frequency range, same maximum tune-up limit and same
channel bandwidth.

LTE Band 5

LTE Band 5 (Frequency range: 824-849 MHz) is covered by LTE Band 26 (Frequency range:
814-849 MHz) due to overlapping frequency range, same maximum tune-up limit and same
channel bandwidth.

LTE Band 17

LTE Band 17 (Frequency range: 704-716 MHz) is covered by LTE Band 12 (Frequency range:
699-716 MHz) due to overlapping frequency range, same maximum tune-up limit and same
channel bandwidth.

LTE Band41(PC3)

LTE Band 41(PC3, Frequency range : 2496-2690 MH2z) is covered by LTE Band 41(PC2)
(Frequency range: 2496-2690 MHz) due to same frequency range, same channel bandwidth
and maximum tune-up limit is higher than LTE Band41(PC3).
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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.

Page 38 of 205

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_22/24/27(03)
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.



REPORT NO: 4789247757-E2V3

FCC ID: ASLSMG985F

DATE: DEC 19, 2019

9.1.1. OCCUPIED BANDWIDTH RESULTS

GSM 850

Cerea Speren Rk UL SHTTR R Do AR U7, 2500 == Terea Speren Rk DU SHTTE R Do TSR LT 3508 —r=
E i 052827 s 35,2010 E i " . 62041 P 25, 018
Radio Std: None Center Fraq: 824 300000 MH Radio Std: None
Joeter Frog 324, Trig: Fres Run AugHold: 10110 o S Hen Joeter Frog 324, Trig: Free avaboid 1010 o S Hen
HEGaintow | #AHen:34dB Radio Device: BTS sGainiow | BAten: 3448 Radio Device: BTS
10 aaa Ref 38.00 dBm 10 aaa Ref 38.00 dBm
od °
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 39.4 dBm Occupied Bandwidth Total Power 32.6 dBm
247.20 kHz 247.68 kHz
Transmit Freq Error 20 Hz OBW Power 99.00 % Transmit Freq Error -268 Hz OBW Power 99.00 %
x dB Bandwidth 310.2 kHz xdB -26.00 dB x dB Bandwidth 323.4 kHz xdB -26.00 dB

GSM850 GPRS Low channel

GSM850 EGPRS Low channel

Voo Spre R UL SUOT B B T8 AR CUT Z5
E WL
enter Freq 836.

6:28:48 w25,

Voo Spre R UL SHRTY 8 e G808 ELT 5]
WL o
enter Freq 836. C-"'-;

He

63002 w0y
Radic Std: Nane

Radio St None. Freq: 838600000 M

jeener re we Trig: FresRun AugHold:>1010 jeener re v Trig: Fres Run AvgiHold: 1010

HEGaniow | #ATen: 3408 Radio Devies: BTS aGainiow | BARn: 3408 Radio Devies: BTS
10 da Ref 38.00 dBm 10 da Ref 38.00 dBm
°g °g

850 iCenter 836.6 MHz Span 1 WHz iCenter 836.6 MHz Span 1 WHz
#Res BIW 10 kHz #VBW 30 kHz Sweep 10.67 ms #Res BIW 10 kHz #VBW 30 kHz Sweep 10.67 ms

Occupied Bandwidth Total Power 39.7 dBm Occupied Bandwidth Total Power 32.2 dBm

248.44 kHz 248.81 kHz
Transmit Freq Error 1187 kHz  OBW Power 99.00 % Transmit Freq Error -3.469kHz  OBW Power 99.00 %
x dB Bandwidth 300.2 kHz xdB -26.00 dB x dB Bandwidth 321.0 kHz xdB -26.00 dB

GSM850 GPRS Mid channel

GSM850 EGPRS Mid channel

T W R T = T T T
Csniar Freq $43 o e e Csniar Freq $43 St iy St
#FGainLow #Atwen: 34 dB Radic Device: BTS HFGainLow BAren: 34 dB Radio Device: BTS
h dBdiv Ref 38.00 dBm h dBd Ref 38.00 dBm
o o
[Center 848.8 MHz Span 1 MHz [Center 848.8 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 39.5 dBm Occupled Bandwidth Total Power 32.0 dBm
244.94 kHz 255.52 kHz
Transmit Freq Error -81 Hz OBW Power 99.00 % Transmit Freq Error -825 Hz OBW Power 99.00 %
x dB Bandwidth 315.5 kHz xdB -26.00 dB x dB Bandwidth 319.1 kHz x dB -26.00 dB

GSM850 GPRS High channel

GSM850 EGPRS High channel
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GSM 1900

Feyme Spacem Aty - UL SIOTE\ 8 e OT/3008 Y CLT: L5 =y Feymet Spacem Aty - UL SIOTE\ % Dot 0T/ B0 LT 2581 =T=]
kL 1 [: 1 EINT| 15K __06:35:37 PHMax 26, 2010 kL T [ SENSEINT] 15K __06:36:51 PMNoy 26, 2010
L'“' Freg LRSI Fc e el O E‘m i N o P
#FGainLow #Atwen: 34 dB Radic Device: BTS HFGainLow BAren: 34 dB Radio Device: BTS
10 dBia Ref 38.00 dBm (0daisn  Ref 38.00 dBm
og °g
Center 1.85 GHz Span 1 MHz Center 1.85 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 36.1 dBm Occupied Bandwidth Total Power 303 dBm
243.35 kHz 247.94 kHz
Transmit Freq Error 2.295 kHz OBW Power 99.00 % Transmit Freq Error 857 Hz OBW Power 99.00 %
x dB Bandwidth 312.4 kHz x dB -26.00 dB x dB Bandwidth 307.9 kHz x dB -26.00 dB

GSM1900 GPRS Low channel

GSM1900 EGPRS Low channel

Cereaht Speren heakyer - DL SHTTE B Do CTA/SNE Y CUT, 25080 =x Cereaht Speren Reakyer - DU SHITE B Do BTSSR LT 2508 —r
E il =3 " 63552 o 26,2019 E il " " U712 Ao 25, 2018
‘Center Freq: 1.880000000 GHz Radio Std: Nane Certer Freq: 1.880000000 GHz Radio Std: Nane
Conter Freq 1. Trg: Freamim Avaboit: 1010 o st Conter Freq 1. Thg: Freeman Avaboit: 1010 o st
#FGainLow #htien: 34 4B Radic Devics: BTS FGaineLow #Arten: 34 98 Radic Devics: BTS
10 dBva Ref 38.00 dBm 10 dBva Ref 38.00 dBm
°g °g
1900 Center 1.88 GHz Span 1 MHz Center 1.88 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
Occupled Bandwidth Total Power 35.5 dBm Occupied Bandwidth Total Power 30.4 dBm
244.23 kHz 244.38 kHz
Transmit Freq Error 860 Hz OBW Power 99.00 % Transmit Freq Error “118 Hz OBW Power 99.00 %
x dB Bandwidth 314.8 kHz x dB -26.00 dB x dB Bandwidth 310.6 kHz x dB -26.00 dB

GSM1900 GPRS Mid channel

GSM1900 EGPRS Mid channel

e Speeem Ryeer - DU SHITE R Dot LS/ 301E | CUT, 251 == et Speeem Rtyeer - DU SHITE\F Do 0713708 LT, 2501 =
E il e " t6:36:20 Puos 25, 018 E il " " 623735 o 26,2019
Center Freq: 1008800000 GHz Radio St None. Center Freq: 1008800000 GHz Radio St None.
Conter Freq 1. Trg Freamin Avaboit: 1010 o st Conter Freq 1. Thg: Freeran Avaboit: 1010 o st
HEGaniow | #ATen: 3408 Radio Devies: BTS FGaintow | BAmen: 34 d8 Radio Devies: BTS
0 dBds Ref 38.00 dBm 0 dBds Ref 38.00 dBm
°g °g
‘Center 1.91 GHz Span 1 MHz ‘Center 1.91 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 35.9 dBm Occupied Bandwidth Total Power 30.7 dBm
246.53 kHz 245.76 kHz
Transmit Freq Error -166 Hz OBW Power 99.00 % Transmit Freq Error =311 Hz OBW Power 99.00 %
x dB Bandwidth 314.4 kHz xdB -26.00 dB x dB Bandwidth 304.8 kHz xdB -26.00 dB

GSM1900 GPRS High channel GSM1900 EGPRS High channel
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WCDMA Band 5

Band 5

Voo Spre R UL SUOT B B T8 AR CUT Z5
E WL
enter Freq 826.

2t o
Radic Std: Nane

Voo Spre R UL SHRTY 8 e G808 ELT 5]
WL
enter Freq 826.

Center Freq: 826 400000 MHz

647215 PNy 25,7019
Radic Std: Nane

oenter Fre Trig: Fres Run Avgioid:>1010 oenter Fre Trig: FreeRun AvgiHold: 1010
HEGointon | #AUan: 3048 Radio Device: DTS SGantow | AT 3098 Radio Device: DTS
":' dBdiv Ref 37.62 dBm ‘ dBdiv Ref 37.62 dBm
on on

[Center 826.4 MHz Span 10 MHz [Center 826.4 MHz Span 10 MHz
[#Res BW 51kHz #VBW 150 kHz Sweep 5.333 ms| [#Res BW 51kHz #VBW 150 kHz Sweep 5.333 ms|

Occupied Bandwidth Total Power 33.0 dBm Occupied Bandwidth Total Power 31.1 dBm

4.1608 MHz 4.1750 MHz
Transmit Freq Error 8938 kHz  OBW Power 89.00 % Transmit Freq Error 9.340kHz  OBW Power 89.00 %
x dB Bandwidth 4703MHz  xdB 26,00 dB x dB Bandwidth 4707MHz  xdB 26,00 dB

REL99 Low channel

HSDPA Low channel

Voo Spre R UL SUOT B B T8 AR CUT Z5
E WL
enter Freq 836.

6:45:50 Py 25,7019
Radic Std: Non

E ey pecmiem Atyser UL SITTF | R Do 0715008 | CLT 2500

hL " "
Center Freq: 838 600000 MHz

eiwar Froq 936 ree Run AvglHold: 1010

647243 w26, 201
Radic Std: Nane

Jr-entor Fre Trig: Fres Run AugHold:>1010 emer e Trig: Fi
HEGaintow | #AHen: 30dB Radio Device: BTS #aen: 30 4B Radio Device: BTS
10dzay Ref 37.62 dBm 10dzay Ref 37.62 dBm
: o

iCenter 836.6 MHz Span 10 MHz iCenter 836.6 MHz Span 10 MHz
#Res BW 51 kHz #VBW 150 kHz Sweep 5333 ms #Res BW 51 kHz #VBW 150 kHz Sweep 5333 ms

Occupied Bandwidth Total Power 32.8 dBm Occupied Bandwidth Total Power 31.0 dBm

4.1581 MHz 41775 MHz
Transmit Freq Error -A6T7TkHz  OBW Power 99.00 % Transmit Freq Error 9.039kHz  OBW Power 99.00 %
x dB Bandwidth 4.698 MHz x dB -26.00 dB x dB Bandwidth 4.686 MHz xdB -26.00 dB

REL99 Mid channel

HSDPA Mid channel

Voo Spre R UL SUOT B B T8 AR CUT Z5
E WL
enter Freq 846.

6:46:39 o

E ey pecmiem Atyser UL SITTF | R Do 0715008 | CLT 2500
hL " "
‘Center Freq: 345600000 MHz
Conter Freq 846, ree Trig Fresfun avaboid: 1040

64812 P 26
Radio Std: Nane

Radio Std: None:
wv Trig: FresRun AvgHold: 10140
#FGainLow #Atten: 30 dB Radic Device: BTS HFGainLow #Aren: 30 dB Radio Device: BTS
(oduiay Ref 37.62 dBm (oduiay Ref 37.62 dBm
on og

iCenter 846.6 MHz Span 10 MHz iCenter 846.6 MHz Span 10 MHz
#Res BW 51 kHz #VBW 150 kHz Sweep 5333 ms #Res BW 51 kHz #VBW 150 kHz Sweep 5333 ms

Occupled Bandwidth Total Power 32.7 dBm Occupied Bandwidth Total Power 30.9 dBm

4.1682 MHz 4.1674 MHz
Transmit Freq Error 1120 kHz  OBW Power 99.00 % Transmit Freq Error -4.734kHz  OBW Power 99.00 %
x dB Bandwidth 4.693 MHz xdB -26.00 dB x dB Bandwidth 4.694 MHz xdB -26.00 dB

REL99 High channel

HSDPA High channel
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WCDMA Band 4

Band 4

Voo Spre R UL SUOT B B T8 AR CUT Z5
WL
enter Freq 1.

Center Freq: 1712400000 GHz

515279 o
Radic Std: Nane

Voo Spre R UL SHRTY 8 e G808 ELT 5]
WL
enter Freq 1.

Center Freq: 1712400000 GHz
AvglHod: 1010

5:54:22 w25, 7019
Radic Std: Nane

oenter Fre Trig:Fres AvgiHod: 1010 oenter Fre Trig: FreeRun
HEGointon | #AUan: 3048 Radio Device: DTS SGantow | AT 3098 Radio Device: DTS
"i'dﬂ‘n:. Ref 38.00 dBm "i'dﬂ‘n:. Ref 38.00 dBm
on on

[Center 1.712 GHz Span 10 MHz [Center 1.712 GHz Span 10 MHz
[#Res BW 51kHz #VBW 150 kHz Sweep 5.333 ms| [#Res BW 51kHz #VBW 150 kHz Sweep 5.333 ms|

Occupied Bandwidth Total Power 31.3 dBm Occupied Bandwidth Total Power 30.0 dBm

4.1568 MHz 4.1722 MHz
Transmit Freq Error 5631kHz  OBW Power 89.00 % Transmit Freq Error 10.578kHz ~ OBW Power 89.00 %
x dB Bandwidth 4722MHz  xdB 26,00 dB x dB Bandwidth 4701 MHz  xdB 26,00 dB

REL99 Low channel

HSDPA Low channel

E ey pecmiem Atyser UL SHITF | R Do /18 2008 CLT: 25081
hL e .
BT Center Freq: 1732600000 GHz
or Troq 1. Trig: Free Run AvglHod: 1010

5i57:58 Py 25,7019
Radic Std: Non

Ewwnﬂmrm SHTH | e 0115008 | CLT, 2508
hL " n
Center Freq: 1732600000 GHz
erwor Frog 1. ree Run AvglHod: 1010

5:54:50 puwcn 26
Radic Std: Nane

0w

e jeener re Trig: F
BfGanion | #Aden 3048 Radio Device: BT satien; 30 8 Ratio Davi: BTS
10dzay Ref 38.00 dBm 10dzay Ref 38.00 dBm
: o

Center 1.733 GHz Span 10 MHz Center 1.733 GHz Span 10 MHz
#Res BW 51 kHz #VBW 150 kHz Sweep 5333 ms #Res BW 51 kHz #VBW 150 kHz Sweep 5333 ms

Occupled Bandwidth Total Power 31.3 dBm Occupied Bandwidth Total Power 30.2 dBm

4.1621 MHz 4.1665 MHz
Transmit Freq Error 69BHz  OBW Power 99.00 % Transmit Freq Error 4.006 kHz OBW Power 99.00 %
x dB Bandwidth 4.714 MHz xdB -26.00 dB x dB Bandwidth 4.701 MHz xdB -26.00 dB

REL99 Mid channel

HSDPA Mid channel

Ewwnﬂmrm SHDTS \ R Dates 07/L5/2815 \ CLT: 25040

L MSEIN o

ent Center Freq: 1.752600000 GHz

Coner Treq % v Tog FrewRun o100

55326 o

Ewwnﬂmrm SHTH | e 0115008 | CLT, 2508
hL " n
Center Freq: 1.752600000 GHz
Center Freq 1. re. Trig Fresfun AvaHoid:» 1010

5:55:20 puwcn 26
Radio Std: Nane

Radio Std: None:
#FGainLow #Atten: 30 dB Radic Device: BTS HFGainLow #Aren: 30 dB Radio Device: BTS
(oduiay Ref 38.00 dBm (oduiay Ref 38.00 dBm
on on

Center 1.753 GHz Span 10 MHz Center 1.753 GHz Span 10 MHz
#Res BW 51 kHz #VBW 150 kHz Sweep 5333 ms #Res BW 51 kHz #VBW 150 kHz Sweep 5333 ms

Occupled Bandwidth Total Power 31.8 dBm Occupied Bandwidth Total Power 30.7 dBm

4.1729 MHz 4.1517 MHz
Transmit Freq Error 942Hz  OBW Power 99.00 % Transmit Freq Error -3.800kHz  OBW Power 99.00 %
x dB Bandwidth 4.720 MHz xdB -26.00 dB x dB Bandwidth 4.699 MHz xdB -26.00 dB

REL99 High channel

HSDPA High channel
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WCDMA Band 2

Band 2

o D I = e
E iy ;i 0 o
‘Conter Fraq: 652400000 Gtz
jcorer Frog % Trg: FreeRum ‘Avabod: 1040

06:16:58 PNy 26,010
Radic Std. Nane

Ewww-m SH0T% | % Do 0915008 | CLT. 250A1

KL 0 SEre T =

ent Center Freq: 1852400000 GHix
jcantar Trag 1. Trig: Free Run AvgiHold: 10140

saren: 30 dB

16:22:28 PNGx 26,3010
Radic Std. Nane

Radio Device: BTS

HFGainLow htten: 30 4B Radio Device: BTS FGaincLow
3@y Ref 38.00 dBm 3@y Ref 38.00 dBm
og °g
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
Occupled Bandwidth Total Power 31.8 dBm Occupied Bandwidth Total Power 29.5dBm
4.1779 MHz 4.1789 MHz
Transmit Freq Error 10.163 kHz OBW Power 99.00 % Transmit Freq Error 1.618 kHz OBW Power 99.00 %
x dB Bandwidth 4.713 MHz x dB -26.00 dB x dB Bandwidth 4.750 MHz x dB -26.00 dB

REL99 Low channel

HSDPA Low channel

Ewwnﬂmrm SHOTH | R o O7/15/2808\ CLT:2508)
hL e .
BT Center Freq: 1830000000 GHz
or Troq 1 Trig: Free Run AvglHod: 1010

6117224 o
Radic Std: Nane

Ewwnﬂmrm SIOTH | R e 01150008\ CLT: 2504)
hL " n
Center Freq: 1830000000 GHz
etior Treq 1. Trig: Free Run AvglHod: 1010

SiEGalnt ow sAnen: 30 dB

6:19:20 Py 25,7019
Radic Std: Nane

Radio Devics: BTS

#FGainLow shtien: 30 4B Radio Devies: BTS
1040, Ref 38.00 dBm 1040, Ref 38.00 dBm
°g °g
Center 1.88 GHz Span 10 MHz Center 1.88 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 31.6 dBm Occupied Bandwidth Total Power 29.4 dBm
4.1733 MHz 4.1836 MHz
Transmit Freq Error 8.174 kHz OBW Power 99.00 % Transmit Freq Error 7.918 kHz OBW Power 99.00 %
x dB Bandwidth 4.712 MHz x dB -26.00 dB x dB Bandwidth 4.737 MHz x dB -26.00 dB

REL99 Mid channel

HSDPA Mid channel

Ewwnﬂmrm SHTH | o 07715/ 2008 CUT: 25081
hL e .
BT Center Freq: 1907600000 GHz
or Troq 1. Trig: Free Run AvglHod: 1010

#HEGain-Low #Atien: 30 4B

6117252 w25, 2019
Radic Std: Nane

Radio Devics: BTS

Ewwnﬂmrm SHTH | e 0115008 | CLT, 2508
hL " n
Center Freq: 1507600000 GHz
etier Treq 1. v Trig: Free Run AvglHod: 1010

sAnen: 30 4B

6:22:55 puwow 25,7019
Radic Std: Nane

Radio Devics: BTS

10 dBdiv Ref 38.00 dBm

10 dBdiv Ref 38.00 dBm

[Center 1.908 GHz Span 10 MHz [Center 1.908 GHz Span 10 MHz
[#Res BIW 51 kHz #VBW 150 kHz Sweep 5.333 ms| [#Res BIW 51 kHz #VBW 150 kHz Sweep 5.333 ms|
Occupled Bandwidth Total Power 31.9 dBm Occupled Bandwidth Total Power 20.6 dBm
4.1537 MHz 4.1679 MHz
Transmit Freq Error -4.306 kHz OBW Power 99.00 % Transmit Freq Error 1.355 kHz OBW Power 99.00 %
x dB Bandwidth 4.726 MHz xdB -26.00 dB x dB Bandwidth 4.711 MHz xdB -26.00 dB

REL99 High channel

HSDPA High channel
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LTE Band 12

10MHz QPSK Low channel

e T e = R T e ==
A W lwo o I - 0730:08 g 27,2009 s % w0 b o - 3034 iy 27, 2058
Centar Freg: 74000000 e adia e Hare Genear Frg: 764000000 e R S Hone
erier Freq 704.000000 Mz e ThgFriamn " enter Freq 704000000 MHz o TrgFreskun AvgiHold: 1010
ArGaimion | BAmen: 3208 Radio Davice: BTS ArGanow | #hven: 3208 Radio Devies: BTS
ey Ref 30.00 dBm Ocmigy  Ref 30.00 dBm
Log og
Center 704 MHz Span 15 Mz Center 704 MHz 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 31.4 dBm Occupied Bandwidth Total Power 30.5 dBm
8.9662 MHz 8.9670 MHz
Transmit Freq Error 3.209kHz  OBW Power 89.00 % Transmit Fraq Error 3579kHz  OBW Power 89.00 %
x dB Bandwidth 1022MHz  xdB -26.00 d8 x dB Bandwidth 1014MHz  xdB -26.00 d8
= T = s
10MHz 16QAM Low channel

10MHz QPSK Mid channel

Feyaight st Anafyaer - UL SUITE R Dt 718/ 2008 \ CLT: 15081 =To ] Weruigh Seecrim Analyzer UL SUTE R Date: OT/1S/2008 | CIT, L508] |
AL CEmE I T G770 e 27, 2005 s CEmE T rie? 27, 2009
e R S e R e S
AFGuLow Ajion: 32 4B Radia Device: BTS ArGanLow htten: 32 68 Radio Devics: BTS
ooz Ref 30.00 dBm 10geiay Ref 30.00 dBm
Lo og
Band 12
10MHz Center 707.5 MHz Span 15 MHz Center 707.5 MHz Span 15 MHz|
[#Res BW 150 kHz #VBW 470 kHz Sweep 1,333 ms, [#Res BW 150 kHz #VBW 470 kHz Sweep 1.333ms,
Occupied Bandwidth Total Power 31.2 dBm Occupied Bandwidth Total Fower 30.4 dBm
8.9882 MHz 8.9674 MHz
Transmit Freq Error -3.905 kHz OBW Power 99.00 % Transmit Freq Error 1.928 kHz OBW Power 99.00 %
x dB Bandwidth 10.18 MHz xdB -26.00 d8 x dB Bandwidth 10.19 MHz xdB -26.00 d8
= rus Jusa smas
10MHz 16QAM Mid channel

Feyaight st Anafyaer - UL SUITE R Dt 718/ 2008 \ CLT: 15081 =To ] Weruigh Seecrim Analyzer UL SUTE R Date: OT/1S/2008 | CIT, L508] |
AL CEME . ET 0737255 et 23,2013 iy CEmE o w2 ety 23,2013
Coe R T ] | S, Conm iR TG ] | ST, e
J— hiton: 328 Radia Device: BTS ArGanLow htten: 32 68 Radio Devics: BTS
0 aB/div Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
Center 711 MHz Span 15 MHz, Center 711 MHz 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 31.3 dBm Occupied Bandwidth Total Fower 30.5 dBm
8.9703 MHz 8.9743 MHz
Transmit Freq Error 4.854 kHz OBW Power 99.00 % Transmit Freq Error <5.980 kHz OBW Power 99.00 %
x dB Bandwidth 10.33 MHz xdB -26.00 dB x dB Bandwidth 10.41 MHz x dB -26.00 dB
= arus = st
10MHz 16QAM High channel

10MHz QPSK High channel
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