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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, ANT+ and NFC
MODEL NUMBER: SM-A605GN/DS, SM-A605GN

SERIAL NUMBER: R38K108QG5F, R38K104R4WF(RADIATED, Original);

R38K104QAPL (CONDUCTED, Original);

R38K10CXFRF, R38K10CXCDR

(RADIATED, Spot check & Additional test);

R38K10CXD5Z (CONDUCTED, Spot check & Additional test);

DATE TESTED: FEB 22, 2018 - MAR 19, 2018 (Original)
MAR 16, 2018 - MAR 27, 2018 (Spot check & Additional test)

APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 22H, 24E,27F, 27H, 27L 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/Falil 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:
:/;794"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: ABLSMAB605FN WWAN(FCC CFR 47 Part 22/24).
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: ABLSMAGB605GN shares the same enclosure and circuit board as FCC ID:
A3LSMABO5FN. The WWAN antennas and surrounding circuitry and layout regarding test data
re-used bands are identical between these two units. The FCC ID: ASLSMA605GN, some
components for additional bands newly mounted and additional bands enabled by SW.
Difference for these two units, PED document described in details.

After confirming through preliminary radiated emissions that the performance of the FCC ID:
A3LSMAB05FN remains representative of FCC ID: ABLSMA605GN. The test data of FCC ID:
A3LSMABO5FN being submitted for this application to cover WWAN re-used bands features.
¢ Reuse bands - GSM850, GSM1900, WCDMA Band 5, WCDMA Band 2, LTE Band 5
¢ Additional test bands for FCC ID : ASLSMA605GN - WCDMA Band4, LTE Band 2,

LTE Band 4 (Covered by LTE B66), LTE Band 12, LTE Band 13, LTE Band 17
(Covered by LTE Band 12), LTE Band 41, LTE Band 66.

1.3. SPOT CHECK VERIFICATION DATA

Original model Spot check model
Band Test Item Worst Mode Frequency Test Limit SM-A605FN/DS Results SM-A605GN/DS Results | Deviation Remark
FCC ID : A3LSMAG605FN FCC ID : A3LSMA605GN
ERP GPRS | 836.6 MHz | 3850dBm |  27.04 dBm 27.95dBm | 0.91dB [Po e ian nemred
GSM850
RSE GPRS 1697.6 MHz | -13.00 dBm -34.10 dBm -33.70dBm 0.40dB
EIRP GPRS 1880 MHz 33.00 dBm 29.66 dBm 28.99 dBm -0.67 dB
GSM1900
RSE GPRS 7520 MHz | -13.00 dBm -43.80 dBm -40.80 dBm 3.00dB
EIRP REL99 1852.4 MHz | 33.00 dBm 21.40dBm 20.46 dBm -0.94 dB
WCDMA
Band 2
RSE HSDPA 7630 MHz | -13.00 dBm -48.00 dBm -45.10 dBm 2.90dB
ERP REL99 826.4 MHz | 38.50 dBm 17.93 dBm 17.64 dBm -0.29 dB
WCDMA
Band 5
RSE REL99 3305.6 MHz | -13.00 dBm -50.20 dBm -49.80 dBm 0.40dB
\TE EIRP 3M QPSK 825.5 MHz | 38.50 dBm 16.45 dBm 16.84 dBm 0.39dB
Band 5
RSE 1.4M 16QAM| 1696.6 MHz | -13.00 dBm -46.20 dBm -49.30 dBm -3.10dB

Comparison of two models, higher deviation is within 3dB range and all test results are under
FCC Technical Limits.
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FCC ID: ASLSMAB05GN

DATE: MAR 27, 2018

1.4. REFERENCE DETAIL

Reference application that contains the reused reference data.

Equipment | Reference 1726 Reference ol , ,
Class FCC ID Grant/Permissive Aoplication Test/RF | Report Tittle / Section
Change PP Exposure
FCC Report DTS
4788372835- Test WLAN
E1v2 )
All sections
DTS A3LSMAGO5FN Grant
4788372835- Test FCC Report BLE
E2V2 All sections
4788372835- FCC Report BT /
DSS A3LSMAGO5FN Grant E3V2 Test All sections
FCC Report UNII
NIl A3LSMABO5FN Grant 4788372835~ | poq WLAN /
E4V3 .
All sections
4788372835- Test FCC Report ANT+ /
E5V2 All sections
DXX A3LSMAGO5FN Grant
4788372835- Test FCC Report NFC /
E6V3 All sections
FCC Report WWAN /
4788372835- All sections
PCE A3LSMAG05FN Grant E7V2 Test (Except Conducted
Output Power)
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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 v03

ok~ wN =

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
X 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/PDF/TL/TL-637.pdf.

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)
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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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DATE:

MAR 27,2018

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, ANT+ and NFC.
This test report addresses the WWAN operational mode.

5.2.

The transmitter has a maximum average conducted and radiated ERP / EIRP output powers

as follows:

MAXIMUM OUTPUT POWER

Note : Conducted output power results were excerpted from RF exposure test
report.(4788371689-S1V1 FCC Report SAR)

GSM
FCC Part 22/24
Frequency Modulation Conducted Radiated
Band Range
[MHZ] Peak Avg [dBm] Avg [mW] Avg [dBm] Avg [mW]

GMSK 33.6 2290.87 *

GSM850 824~849 GPRS 33.6 2290.87 27.04 505.82
EGPRS 27.2 524.81 20.78 119.67
GMSK 30.2 1047.13

GSM1900 1850~1910 GPRS 30.1 1023.29 29.66 924.70
EGPRS 25.7 371.54 26.30 426.58
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WCDMA
FCC Part 22/24/27
Frequency |\ dulation Conducted Radiated
Band Range
[MHZ] Peak Avg [dBm] Avg [mW] Avg [dBm] Avg [mW]
REL99 241 257.04 17.93 62.09
. A7 17.4 .34
Band 5 894~849 HSDPA 23.1 204 3 55.3
HSUPA 23.2 208.93
DC-HSDPA 23.1 204.17
REL99 23.6 229.09 25.19 330.37
Band 4 1710~1755 HSDPA 22.6 181.97 24.11 257.63
HSUPA 22.6 181.97
DC-HSDPA 22.6 181.97
REL99 23.4 218.78 21.40 138.04
22.4 173.7 20.4 110.41
Band 2 1850~1910 HSDPA 3.78 043 0
HSUPA 22.5 177.83
DC-HSDPA 22.5 177.83
LTE Band 5
FCC Part 22
Frequency | o awidih | Modulation Conducted Radiated
Band Range
[MHz] [MHz] Peak Avg [dBm] Avg [mW] Avg [dBm] Avg [mW]
10 QPSK 245 281.84 16.32 42.85
16QAM 23.4 218.78 15.50 35.48
s QPSK 245 281.84 16.08 40.55
1 . . . .
Band 5 824 ~ 849 6QAM 23.5 223.87 15.07 32.14
5 QPSK 24.3 269.15 16.45 4416
16QAM 23.7 234.42 15.42 34.83
4 QPSK 24.3 269.15 13.98 25.00
' 16QAM 23.6 229.09 13.14 20.61
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LTE Band 2
FCC Part 24
B FERUEy BandWidth | Modulation Conducted Radiated
and Range
[MHZ] [MHZ] Peak Avg [dBm] | Avg[mW] | Avg[dBm] | Avg[mW]
20 QPSK 24.0 251.19 19.55 90.16
16QAM 23.5 223.87 18.54 71.45
15 QPSK 241 257.04 19.80 95.50
16QAM 23.5 223.87 18.82 76.21
O e 1 R
Band 2 1850 - 1910 5 QPSK 23.9 24547 2018 104.23
16QAM 23.4 218.78 19.17 82.60
3 QPSK 23.8 239.88 20.11 102.57
16QAM 23.3 213.80 19.06 80.54
14 QPSK 23.8 239.88 18.38 68.87
16QAM 23.3 213.80 17.41 55.08
LTE Band 12
Fetey BandWidth | Modulation Conducted Radiated
Band Range
[MHz] [MHz] Peak Avg [dBm] | Avg[mW] | Avg[dBm] | Avg[mW]
10 QPSK 24.8 302.00 16.08 40.55
16QAM 24.0 251.19 14.99 31.55
5 QPSK 24.6 288.40 15.44 34.99
Band 12| 699 ~ 716 16QAM 23.9 245.47 14.54 28.44
3 QPSK 24.4 275.42 15.61 36.39
16QAM 23.8 239.88 14.92 31.05
14 QPSK 24.5 281.84 13.15 20.65
16QAM 23.8 239.88 12.09 16.18
LTE Band 17

Due to frequency range and same output power setting, test was carried in LTE Band 12 to
cover both LTE Band 12 and LTE Band 17.

Page 12 of 242

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_22/24/27
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: 4788371689-E7V1 DATE: MAR 27, 2018
FCC ID: ASLSMAB05GN

LTE Band 13
FCC Part 27
Ban Frgg‘:}ggcy BandWidth | Modulation Conducted Radiated

[MHz] [MHz] Peak | Avg[dBm] | Avg[mW] | Avg[dBm] | Avg[mW]

i QPSK 24.8 302.00 13.13 20.56

Band | o 16QAM 23.7 234.42 12.22 16.67

13 . QPSK 24.4 275.42 14.27 26.73

16QAM 23.6 229.09 14.07 2553

LTE Band 66
FCC Part 27
S Frg‘;‘r‘]zgcy BandWidth | Modulation Conducted Radiated
[MHZ] [MHz] Peak Avg [dBm] | Avg[mW] | Avg[dBm] | Avg [mW]

20 QPSK 24.4 275.42 22.96 197.70
16QAM 235 223.87 22.15 164.06
5 QPSK 245 281.84 23.23 210.38
16QAM 235 223.87 22.29 169.43
0 QPSK 24.4 275.42 22.65 184.08
N 16QAM 235 223.87 21.61 144 88
Band 66 | 1710 ~ 1780 ; QPSK 24.2 263.03 23.79 239.33
16QAM 235 223.87 22.75 188.36
3 QPSK 24 1 257.04 23.75 237.14
16QAM 235 223.87 22.74 187.93
4 QPSK 24.0 25119 21.31 13521
' 16QAM 23.4 218.78 20.22 105.20

LTE Band 4

Due to frequency range and same output power setting, test was carried in LTE Band 66 to
cover both LTE Band 66 and LTE Band 4.
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LTE Band 41
FCC Part 27
Freeuehiey BandWidth | Modulation Conducted Radiated
Band Range
[MHz] [MHz] Peak Avg[dBm] | Avg[mW] | Avg[dBm] | Avg[mW]
20 QPSK 24.5 281.84 21.17 130.92
16QAM 23.5 223.87 20.24 105.68
15 QPSK 24.5 281.84 21.11 129.12
1
Band 41 | 24962690 6QAM 23.5 223.87 20.66 116.41
10 QPSK 24.5 281.84 20.11 102.57
16QAM 23.5 223.87 18.85 76.74
5 QPSK 24.5 281.84 20.28 106.66
16QAM 23.4 218.78 19.29 84.92
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)
GSM850 / WCDMA Band 5/ LTE Band 5 -4.45
824 ~ 849 MHz '
GSM1900 / WCDMA Band 2/ LTE Band 2 278
1850 ~ 1910 MHz '
LTE Band 41
2496 ~ 2690 MHz 258
LTE Band 12/17
699 ~ 716 MHz ~-34
LTE Band 13
777 ~ 787 MHz 6.24
WCDMA Band 4 / LTE Band 4/66 275
1710 ~ 1780 MHz ’
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5.4. WORST-CASE ORIENTATION

For GSM1900 / WCDMA Band 2/ LTE Band2 /LTE Band 12/ LTE Band 13, 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; therefore, all final radiated testing was performed with
the EUT in Z orientation.

For GSM850 / WCDMA Band 5/ WCDMA Band 4 / LTE Band 5/ LTE Band41/ LTE Band 66, 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; therefore, all final radiated testing was
performed with the EUT in X 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)

5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Charger SAMSUNG EP-TAS0EWE DW3J719AS/A- E N/A
Data Cable SAMSUNG ECB-DU68WE N/A N/A
Earphone SAMSUNG EHS61ASFWE N/A N/A
/O CABLES
1/0 Cable List
Cable (Port # of identical |Connector (Cable Type |Cable Remarks
No ports Type Length (m)
1 DC Power Mini-USB Shielded 1.2m 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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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
Antenna, Tuned Dipole
400~1000 MHz ETS 3121D DB4 00164753 06-30-19
Antenna, Horn, 40 GHz ETS 3116C 00166155 12-04-19
Preamplifier ETS 3116C-PA 00168841 11-13-19
Antenna, Horn, 40 GHz ETS 3116C 00168645 12-04-19
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 08-31-19
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 845 08-31-19
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 09-14-19
Antenna, Horn, 18 GHz ETS 3115 00167211 10-14-18
Antenna, Horn, 18 GHz ETS 3115 00161451 03-10-19
Antenna, Horn, 18 GHz ETS 3117 00168724 05-31-19
Antenna, Horn, 18 GHz ETS 3117 00205959 11-29-18
Antenna, Horn, 18 GHz ETS 3117 00168717 05-31-19
Combiner WEINSCHEL 1575 2152 08-08-18
Communications Test Set R&S CMWS500 115331 08-07-18
DC Power Supply Agilent/HP E3640A MY54226395 08-07-18
Preamplifier, 1000 MHz Sonoma 310N 341282 08-09-18
Preamplifier, 1000 MHz Sonoma 310N 370599 08-10-18
Preamplifier, 1000 MHz Sonoma 310N 351741 08-07-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-08-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-11-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-08-18
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 08-08-18
EMI Test Receive, 40 GHz R&S ESU40 100439 08-08-18
EMI Test Receive, 40 GHz R&S ESU40 100457 08-08-18
EMI Test Receive, 44 GHz R&S ESW40 101590 08-09-18
High Pass Filter 1.2GHz Micro-Tronics HPM50108-02 G005 08-09-18
High Pass Filter 1.2GHz Micro-Tronics HPM50108-02 G006 08-08-18
High Pass Filter 2.8GHz Micro-Tronics HPM50111-02 010 08-09-18
High Pass Filter 2.8GHz Micro-Tronics HPM50111-02 011 08-08-18
High Pass Filter 4GHz Micro-Tronics HPM50118-02 G001 08-09-18
High Pass Filter 4GHz Micro-Tronics HPM50118-02 G002 08-08-18
Attenuator PASTERNACK PE7087-10 A009 08-08-18
Attenuator PASTERNACK PE7087-10 A001 08-08-18
Attenuator PASTERNACK PE7087-10 A008 08-08-18
Attenuator PASTERNACK PE7087-10 2 08-10-18
Attenuator PASTERNACK PE7395-10 A011 02-12-19
Antenna, Loop, 9kHz-30MHz R&S HFH2-72 100418 10-26-19
Temperature Chamber ESPEC SH-642 93001109 08-08-18
UL Software
Description Manufacturer Model Version
Antenna port test software UL CLT Ver2.4
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7. Summary Table

Fcc I:"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) Bag‘;i?ffs/ Sonduoted -13dBm Pass
27.53(c),(9),(h)
27.53(m) Conducted Spurious Emission -25 dBm Pass
Conducted
27.53(m) Emission mask Section 9.2.2 Pass
2.1046 Conducted output power N/A Pass
22.355
24.235 Frequency Stability 2.5PPM Pass
27.54
22.913(a)(2) 38.5 dBm Pass
Effective Radiated Power
27.50(b)(10) 34.77 dBm Pass
24.232(c)
27.50(h)(2) Equivalent Isotropic Radiated 33dBm Pass
Power
27.50(d)(4) 30dBm Pass
Radiated
22.917(a)
24.238(a) -13dBm Pass
27.53(c),(9)(h)
Radiated Spurious Emission
27.53(f) -40dBm Pass
27.53 (m) -25dBm Pass
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FOCFule | Frequency Range | pog, | FIEGUNCY |cooyon poygnator|  Bandwian | Communcation
W] [MHz] ype
GSM

22H 824.2 - 848.8 0.506 2.5 ppm 246KGXW GSM850

22H 824.2 - 848.8 0.120 2.5 ppm 255KG7W EDGE850

24E 1850.2 - 1909.8 0.925 2.5 ppm 248KGXW GSM1900

24E 1850.2 - 1909.8 0.427 2.5 ppm 246KG7W EDGE1900

WCDMA

22H 826.4 - 846.6 0.062 2.5 ppm 4M13F9W WCDMA B5

27L 1712.4 - 1752.6 0.330 2.5 ppm 4M13F9W WCDMA B4

24E 1852.4 - 1907.6 0.138 2.5 ppm 4M16F9W WCDMA B2
LTE Band 5

22H 829.0 - 844.0 0.043 2.5 ppm 8MI7G7W 10 QPSK

22H 829.0 - 844.0 0.035 2.5 ppm 8M97D7W 10 16QAM

22H 825.5-847.5 0.044 2.5 ppm 2MB9G7W 3 QPSK
LTE Band 41

27M 2506.0 - 2680.0 0.131 2.5 ppm 17MOG7W 20 QPSK

27M 2506.0 - 2680.0 0.106 2.5 ppm 17MID7W 20 16QAM

27M 2503.5 - 2682.5 0.116 2.5 ppm 13M4D7W 15 16QAM
LTE Band 13

27F 782 0.021 2.5 ppm 8MO3G7W 10 QPSK

27F 782 0.017 2.5 ppm 8M94D7W 10 16QAM

27F 779.5-784.5 0.027 2.5 ppm 4M50G7W 5 QPSK

27F 779.5-784.5 0.026 2.5 ppm 4M49D7W 5 16QAM

LTE Band 12/17

27H 704.0-711.0 0.041 2.5 ppm 8MI5G7W 10 QPSK

27H 704.0-711.0 0.032 2.5 ppm 8M97D7W 10 16QAM
LTE Band 2

24E 1860.0 - 1900.0 0.090 2.5 ppm 17MOG7W 20 QPSK

24E 1860.0 - 1900.0 0.071 2.5 ppm 17MID7W 20 16QAM

24E 1855.0 - 1905.0 0.105 2.5 ppm 8MI6G7W 10 QPSK

24E 1852.5 - 1907.5 0.083 2.5 ppm 4M49D7W 5 16QAM

LTE Band 4/66

27L 1720.0 - 1770.0 0.198 2.5 ppm 17MOG7W 20 QPSK

27L 1720.0 - 1770.0 0.164 2.5 ppm 17MOD7W 20 16QAM

27L 1712.5-1775.5 0.239 2.5 ppm 4M50G7W 5 QPSK

27L 1712.5-1775.5 0.188 2.5 ppm 4M50D7W 5 16QAM
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8. PEAK TO AVERAGE RATIO

Test Procedure
Per KDB 971168 D01 Power Meas License Digital Systems v03;

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.

8.1. CONDUCTED PEAK TO AVERAGE RESULT

GSM
Band Channel f [MHZz] Mode Ratio [dB] Limit [dB]
GPRS 0.38
GSM850 190 836.6
EGPRS 3.45
13.00
GPRS 0.41
GSM1900 661 1880.0
EGPRS 3.52
WCDMA
Band Channel f [MHz] Mode Ratio [dB] Limit [dB]
REL99 2.93
Band 5 4183 836.6
HSDPA 3.08
REL99 2.90
Band 4 1413 1732.6 13.00
HSDPA 3.07
REL99 2.89
Band 2 9400 1880.0
HSDPA 3.04
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LTE Band 5
Band BW [MHz] | Channel f [MHZz] Mode Ratio [dB] Limit [dB]
QPSK 3.54
10
16QAM 4.29
QPSK 3.51
5
16QAM 4.27
Band 5 20525 836.5 13.00
QPSK 3.49
3
16QAM 4.32
QPSK 3.48
1.4
16QAM 4.34
LTE Band41
Band BW [MHz] | Channel f [MHz] Mode Ratio [dB] Limit [dB]
QPSK 4.73
20
16QAM 5.58
QPSK 4.45
15
16QAM 5.68
Band 41 40620 2593 13.00
QPSK 4.73
10
16QAM 5.58
QPSK 4.30
5
16QAM 5.45
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LTE
Band BW [MHz] | Channel f [MHz] Mode Ratio [dB] Limit [dB]
‘0 QPSK 3.91
16QAM 4.64
Band 13 23230 782
5 QPSK 3.95
16QAM 4.68
10 QPSK 4.42
16QAM 5.21
5 QPSK 4.50
16QAM 5.23
Band 12 23095 707.5
3 QPSK 4.40
16QAM 5.18
(4 QPSK 4.38
' 16QAM 5.25
QPSK 4.58
20
16QAM 5.33
5 QPSK 4.54
16QAM 5.40
‘o QPSK 4.60
16QAM 5.39 13.00
Band 66 132322 1745.0 :
5 QPSK 4.78
16QAM 5.33
3 QPSK 4.58
16QAM 5.38
(4 QPSK 4.54
' 16QAM 5.42
QPSK 3.58
20
16QAM 4.39
5 QPSK 3.58
16QAM 4.38
0 QPSK 3.58
16QAM 4.49
Band 2 18900 1880.0
5 QPSK 3.74
16QAM 4.33
3 QPSK 3.57
16QAM 4.37
(4 QPSK 3.53
' 16QAM 4.46
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LTE Band 4

Due to frequency range and same output power setting, test was carried in LTE Band 66 to
cover both LTE Band 66 and LTE Band 4.

LTE Band 17

Due to frequency range and same output power setting, test was carried in LTE Band 12 to
cover both LTE Band 12 and LTE Band 17.
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8.2.

GSM

CONDUCTED PEAK TO AVERAGE PLOTS

Feright Specoum sty UL 4518 § Dot 1A DIT CLTL 24 [Ty Feright Specoum sty UL 4518 § Dot 1A DIT CLTL 24 [y~
i : : 09,28 ar iz 2 w ; . .35 v 20
Center Freq: 836.600000 MHz Radio Std: None Center Freq: 836.600000 MHz Radio Std: None
Trig: RF Burst Counts=2.00 m/200 wpt Trig: RF Burst Counts=1.00 mi1.00 wpt
AFGaimion | Samen: 3468 AFGaimion | Samen: 3468
Average Power Average Power
33.49dBm 26.94 dBm
55.08 % at 0dB 49.82 % at 0dB
GSM 100% 02908 100% 260dB
850 10%  036aB 10% 32908
01%  038dB 01%  345d8
001%  0.39dB oo 001%  3.53dB oo
0001% 040dB 0001% 357dB
0.0001% 0.40dB 0.001 0.0001% 358dB 0.001
Peak 0.40 dB Peak 368 dB
33.89 dBm 30.62 dBm
oo gg 2uaE| oo g 2uaE|
Info BW 10.000 MHz Info BW 10.000 MHz
= o = —
GSM850 GPRS Mid channel GSM850 EGPRS Mid channel
Keysight Spectrum Analyzer - UL 46918 R Date: 12/20/20177 CLT: 24 e~ Keysight Spectrum Analyzer - UL 46918 R Date: 12/20/20177 CLT: 24
w ,- e e 01624 itz 20 w ,- e e o
Center Freg: 1.880000000 GHz Radio Std: None Center Freg: 1.880000000 GHz Radio St
s Trig: RF Burst Counts:2.00 M/2.00 Mpt s Trig: RF Burst Counts:1.00 M/1.00 Mpt
AFGalmLow #Atten: M dB AFGalmLow #Atten: M dB
Average Power Average Power
30.64 dBm 26.21 dBm
58.36 % at 0dB 49.50 % at 0dB
GSM 10.0%  0.28dB 10.0% 26208
0% .0 %
1900 10% 03808 10%  3.37dB
01%  041dB 01% 35208
001% 042dB nors 001% 35908 oo
0.001% 043dB 0001% 362dB
0.0001% 0.43dB 001 0.0001% 3.63dB 0001
Peak 043 dB Peak 36508
31.07 dBm 29.86 dBm
00001 % 5 gm 2048, 00001 % 5 gm 2048,
Info BW 10.000 MHz Info BW 10.000 MHz
== m— == m—
GSM1900 GPRS Mid channel GSM1900 EGPRS Mid channel
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WCDMA

Keight Spectrum Anatyier - U483181 & D 12020171 CLT-24

Keight Spectrum Anatyier - U483181 & D 12020171 CLT-24

Conter Freq: 836.600000 WHE Radio

s Trig: Free Run MHC‘MMBZWM!EWMM s Trig: Free Run Counts:2.00 M/2.00 Mpt
WFGointon | #Afen: 048 AFGanton | #ARen: 048
Average Power Average Power
24.02 dBm 23.00 dBm
53.81 % at 0dB 10% 52.81 % at 0dB 10%
WCDMA 10.0%  1.64dB 100%  1.63dB
Band 5 10%  248dB 10%  258dB
01%  293dB 01%  3.08dB
001%  3.16dB oo 001% 3.25d8 oo
0001% 3.26dB 0001% 3.36dB
0.0001% 3.33dB 0.001 %] 0.0001% 3.43dB 0.001 %]
33308 34508
27.35 dBm 26.45 dBm
0,0001 % B S0dB 0.0001 B 20d
Info BW 5.0000 MHz Info BW 5.0000 MHz

WCDMA B5 REL99 Mid channel

WCDMA B5 HSDPA Mid channel

Vel Speceum Arayte UG98 R D 1A G124 T= T o Vel Speceum Arayte UG98 R D 1A G124 T= T o
= — ConterFreq: 1880000000 M e = — ConterFreq: 1880000000 M Radio S None
v Trig: FreeRun Counts:2.00 W/2.00 Mpt v Trig: FreeRun Counts:2.00 W/2.00 Mpt
AFGaimLow saen: 30 4B AFGaimLow saen: 30 4B
Average Power Average Power
23.65 dBm 22.64 dBm
54,23 % at 0dB 10% 52.60 % at 0dB 10%
WCDMA 10.0% 1668 100% 16908
Band 2 10%  244d8 10%  257dB
0.1% 289dB 0.1% 3.04dB
001%  3.00dB oot 001% 3.22dB oot
0.001% 319dB 0.001% 333dB
0.0001% 3.28dB 0.001 % 0.0001% 3.39dB 0.001 %
Peak 3.33dB 3.39dB
26.98 dBm 26.03 dBm
T zuﬁ| R zua—|
Info BW 5.0000 MHz Info BW 5.0000 MHz
= starus, starus,

WCDMA B2 REL99 Mid channel

WCDMA B2 HSDPA Mid channel

P ——

L=l
120012 e 35, 2018
ione

P —— [
T_sn 7 i e 23, 2010

‘omarerag: trassonn e i Radia 51:Hona
s Trig: Fres Run Counts:2.00 M/2.00 Mpt s Trig: Fres Run ‘Counts:2.00 M/2.00 Mpt
AFGalnLow #Arten: 30 dB AFGalnLow #Arten: 30 dB
Average Power Average Power
23.92 dBm 23.10 dBm
54,25 % at 0dB 10% 52.89 % at 0dB 10%
WCDMA 100% 16208 100% 16408
Band 4 10% 24508 10%  258dB
01% 29008 01%  307dB
001%  3.13dB oot 001% 3.27dB oot
0001% 32808 0.001% 337dB
0.0001% 334 dB 0,001 % 0.0001% 345 dB 0,001 %
3.39 dB Peak  3.48dB
27.31 dBm 26.58 dBm
00001 % 5 gm 2048, 00001 % 5 gm 2048,
Info BW 5.0000 MHz Info BW 5.0000 MHz

WCDMA B4 REL99 Mid channel

WCDMA B4 HSDPA Mid channel
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LTE Band 5

YereapeSpecm sty UL B8\ KDt LSV aT CL1 28 §==r Cerosh Spaciu o UL 4518\ LSBT T 21 =
i ; 175537 Mo 02, 538 i3 : 75554 it 0,000
Cemer s 59 k000 Radio St None Conter i 29 oo e Radio St None
Tng Free. Counts:2.00 M/2.00 Mpt rng Counts:2.00 M/2.00 Mpt
#IF Gl ow G #IFGain:Low
Average Power i Average Power i
24.16 dBm 23.43 dBm
47.33 % at 0dB 43.51 % at 0dB
LTE
Band 5 100% 270dB 100% 298dB
1.0% 346d8 10% 42008
10 MHz 01%  354dB 01% 42998
001% 35608 oBL% 001% 43208 001 %
0001% 358d8 0001% 4.34d8
0.0001% 3.58 dB 001% 0.0001 % 4.35dB 001%
Peak 364d8 Peak 43548
27.80 dBm 27.78 dBm
00001 %5 0d8 0.0001 % g 2048
Info BW 10.000 MHz Info BW 10.000 MHz
= =
LTE B5 10MHz QPSK Mld channel LTE B5 10MHz 16QAM |\/|Id channel
wwmy-mmu TeTo me,—mmu (=
T s 210 : st P 2 28
‘Cernter Freq: 838 500000 MHz Radio Sta-None “Center Frex 838 600000 He Racio St None
Trig: Free Run Counts:2.00 M/2.00 Mpt. Trig: Free Run Counts:2.00 M/2.00 Mpt.
#IF Gain:Low #Atten: 32 9B #AFGain:Low #Atten: 32 dB
Average Power - Average Power —
24.16 dBm 23.43 dBm
47.82 % at 0dB 43.37 % at 0dB
LTE
Band 5 100% 267d8 100% 298d8
1.0% 34408 10% 42008
5 MHz 01% 35148 01% 42748
001%  3.54dB 90 001%  4.31dB s
0001% 3.57dB 0001% 4.34d8
0.0001% 3.61dB 001 % 0.0001 % 4.36 dB 001 %
Peak 36208 Peak 43898
27.78 dBm 27.81d8m
00001, % 0dB8 20 dB| 0.0001,% 0dB 20 dB|
Info BW 10,000 MHz Info BIW 10.000 MHz
LTE B5 5MHz QPSK Mid channel LTE B5 5MHz 16QAM Mid channel
TP Spert oo UL I8 FDae LYY CLT It TPt Spertom i L 18 e LIRSS (CLT It =
=  Cemer Freq 595 500560 Mz Fadio Sid. None =  Caner Freq 555 500560 Mz R S Home
Trig:Free Rum Counts:200 M2 00 apt Thg: Free ‘Counts:2.00 w200 ape
AFGaow | #ARen: 328 aFGaimiow T #hfen: 3248
Average Power i Average Power i
24.21 dBm 23.44 dBm
47.45 % at 0dB 43.51 % at 0dB
LTE
Band 5 100% 270dB 100% 29908
1.0% 345d8 10%  421dB
3 MHz 01% 34948 01% 43208
001% 351dB ooLx 001% 4378 0.01%
0001% 3.55d8 0001% 4.39dB
0.0001% 3.57 dB 001% 0.0001 % 4.45dB 001%
Peak 3624d8 Peak 44848
27.83 dBm 27.92 dBm
0.0001 % T 2048 0.0001 % T 2048
Info BW 10.000 MHz Info BW 10.000 MHz
= =
LTE B5 3MHz QPSK Mld channel LTE B5 3MHz 16QAM Mld channel
FereapeSpectm e UL B8\ RDte LUSSALT CLT 24 = oot Aty UL 18R Dt LT\ CLT 8 =ra
s : . 02,318 s : . a3, 208
m... s 29 oo e R Std Hone “Center s 20 oo e R Sad Hone
h{ Counts:2.00 M/2.00 Mpt. Trig: Fi Counts:2.00 M/2.00 Mpt.
#IF Gl aw. '-‘“’-'l ” G #IF GainiLow Hhrten; ” G
Average Power — Average Power —
2417 dBm 23.37 dBm
47.42 % at 0dB 42.79 % at 0dB
LTE
Band 5 100% 270dB 100% 3.00d8
10% 344d8 10%  4.29dB
1.4 MHz 01%  3.48dB 01% 43498
001% 35248 ki 001% 43808 0,01 %
0001% 3.57d8 0001% 4.43d8
0.0001% 3.59 dB 001% 0.0001 % 4.46 dB 001%
Peak 359d8 Peak 457 d8
27.76 dBm 27.94 dBm
0.0001 %5 S5aE 0.0001 %55 20 dB.
Info BW 10.000 MHz Info BW 10.000 MHz
LTE B5 1.4MHz QPSK Mid channel LTE B5 1.4MHz 16QAM Mid channel
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LTE Band 41

Vo7 pactum osiyee UL B8 RDoe LY, T 21 E=r e Specum ey UL A Rt TP, LT 71 r=r
i oot 035748 ke 20, 038 i e 015503 Pt 20,208
Contar Freq: 2503000000 Gtz Radio Std: None CerterFreg 263000000 0tz Radio St None
Trig: RF Burst ‘Counts:2.00 M/2.00 Mpt rng RF Burs Counts:2.00 M/2.00 Mpt
aFGanciow | #Anen: 32 9B arGainLow e
Average Power i Average Power i
22.78 dBm 21.82dBm
50.34 % at 0dB 47.21 % at 0dB
LTE
Band 41 10.0% 2.79dB 10.0% 3.09dB
1.0% 4.48 dB 1.0% 5.27 dB
20 MHz 01%  473dB 01% 55848
001%  482d8 oBL% 001% 57008 001 %
0001% 486dB 0001% 575d8
0.0001% 4.88dB 001 % 0.0001% 577 dB 001 %
Peak 4.97 dB Peak 8.67 dB
27.75 dBm 30.49 dBm
10,0001 % 948 ZOHE‘ 0.0001 % 048 20di|
Info BIW 10,000 MHz Info BW 10.000 MHz
= smans = smars
LTE B41 20MHz QPSK Mid channel LTE B41 20MHz 16QAM Mid channel
T [T Tl T [ Tt
T 5706 e 20, 2018 T it 20,2018
Center Freq: 2663000000 Oz Radio St None “Center Freq: 2 863000000 Gz Radio St None
AfGamion  WAten: 1248 AGamion WAt 1248
Average Power i Average Power i
23.04 dBm 21.72dBm
47.60 % at 0dB 5 47.16 % at 0dB &
LTE
Band 41 10.0% 2.64dB 10.0% 3.15dB
10% 4.24 dB 1.0% 5.30dB
15 MHZ 01% 445dB 01% 5.68 dB
001% 456dB o 001% 583dB ki
0001% 4.61dB 0001% 5.88dB
0.0001% 4.63dB 001 % 0.0001 % 5.90dB 001 %
Peak 485dB Peak 5.98 dB
27.69 dBm 27.70 dBm
00001 % g gm zoﬂ BT 20d§|
Info BW 10,000 MHz Info BW 10.000 MHz
= s = p—
LTE B41 15MHz QPSK Mid channel LTE B41 15MHz 16QAM Mid channel
7o et S G 8 Rowe LYSMELT, CT1E Tk e Specmum e LG R Bt TR LT 21 T
- . Caner gy 2885808000 OFe oo Sid None - ! Corer Py 283805000 G- oo Sid None
WrGanion | WARen: 1208 WGomion | WAten: 5248
Average Power i Average Power i
22.77 dBm 21.87 dBm
50.18 % at 0dB 47.02 % at 0dB
LTE
Band 41 100% 2.84 dB 100% 3.14dB
1.0% 4.49 dB 1.0% 5.20 dB
10 MHz 01%  473dB 01% 55848
001% 48748 % 001% 573dB %
0.001% 4.94dB 0.001% 5.78dB
0.0001% 4.97 dB 001 % 0.0001 % 5.81dB 001 %
Peak 5.02dB Peak 584 dB
27.79 dBm 27.71 dBm
0.0001 %'z zouﬁ‘ 0.0001 %lg—p 20u§|
Info BW 10.000 MHz Info BW 10.000 MHz
= smans = s
LTE B41 10MHz QPSK Mid channel LTE B41 10MHz 16QAM Mid channel
th,_mmu =Tl Ww‘..,_mmu T=To T
T 320, 2018 v 55558 o 20, 2038
‘Certer Froq: 2639000000 Oz R Std None “Gentar Freq: 2 653000000 Oz Fadio Sta None
nGamiow  #hren; 3248 nGamiow " hten; 3248
Average Power o Average Power —
23.15 dBm 21.91 dBm
48.18 % at 0dB - 46,88 % at 0dB 5,
LTE
Band 41 10.0% 2.52 dB 10.0% 3.04dB
1.0% 4.11dB 10% 5.14 dB
5 MHz 01% 43008 01% 54508
001% 44508 901 001% 561dB g
0.001% 4.50dB 0.001% 567dB
0.0001% 4.52dB 001 % 0.0001 % 5.70dB 001 %
Peak 4.55dB Peak 729dB
27.70 dBm 29.20 dBm
00001 % 5 gm zoﬂ T zodil
Info BIW 10.000 MHz Info BW 10.000 MHz
= s = p—
LTE B41 5MHz QPSK Mid channel LTE B41 5MHz 16QAM Mid channel
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LTE Band 66

Vepiaht Specru Arair VLG RO AT G A - [Pmren = Voo e A VLG RO TR G A = [Pmren =
By w i 558 02 i 15,8015 By w : i 558 18 i 15,2015
anter Freg: 1.748000000 GHE Radio Std: None Ganter Freq: 1.745000000 GHE Radio Std: None
s Trig: Free Run Counts: 2.00 M/2.00 Mpt s Trig: FreeRs Counts: 2.00 M/2.00 Mpt
AFGaincLow n AFGaincLow e
Average Power Average Power
23.44 dBm 22.88 dBm
43.50 % at 0dB 10° 42.40 % at 0dB 10°
LTE
Band 66 10.0 % 2.69dB 10.0 % 3.00dB
1.0% 4.34 dB 1.0% 5.08dB
20 MHz 01%  458d8 01%  533dB
001%  467dB oot 001% 54008 oo
0.001% 4.72dB 0.001% 5.43dB
0.0001% 4.73dB 0.001 % 0.0001% 5.46 dB 0.001 %
4.78 dB 5.47 dB
28.22 dBm 28.35dBm
00001 % g am 20d8 00001 % g am 20d8
Info BW 10.000 MHz —| Info BW 10.000 MHz —|
st =5 st
LTE B66 20MHz QPSK Mid channel LTE B66 20MHz 16QAM Mid channel
e T ) e T )
= - Conter Freq: 1746000000 GHE Rdio S = - Conter Freq: 1746000000 GHE Radio Std:
o Trig: Free Run Counts=2.00 W/2.00 Mpt o Trig:FreeR Counts=2.00 W/2.00 Mpt
WFGailon | #Amen: 3208 AFGointow | #ARen: 3208
Average Power Average Power
23.55 dBm 22.74 dBm
43.44% at 0dB 10% 41.75% at 0dB 10%
LTE
Band 66 10.0 % 273dB 10.0 % 3.01aB
1.0% 433 dB 1.0% 5.21dB
15 MHz 0.1% 454 d8 0.1% 5.40d8
001%  4.61dB o 001%  5.48dB o
0001% 4.64cB 0001% 5.51dB
0.0001% 4.66 dB 0.001 % 0.0001% 5.53dB 0.001 %
4.76 dB Peak 5.55dB
28.31 dBm 28.29 dBm
000 g am 20d—| 000 g am 20d—|
Info BW 10.000 MHz Info BW 10.000 MHz
LTE B66 15MHz QPSK Mid channel LTE B66 15MHz 16QAM Mid channel
TS e A DL G G T LT T= o TS e A DL G G T LT T= o
by " o o I e 2530 P 1, 301 by " o o I e EETULITITFT
Center Freq: 1.745000000 GHz Radio Std: None Center Freq: 1.745000000 GHz Radio Std: None
Trig: Frea Run Counts-2.00 W2.00 Mpt v Trig: Free Run Counts-2.00 W2.00 Mpt
AfGanion | #Atten: 3248 FGainion | BAflen: 3208
Average Power Average Power
23.48 dBm 22.74 dBm
44.11 % at 0dB 10%| 41.47 % at 0dB 10%|
LTE
Band 66 10.0 % 275dB 10.0 % 3.13dB
1.0% 4.38dB 1.0% 5.19dB
10 MHz 0.1%  460dB . 01% 53908 .
0.01%  468d8 oot 0.01%  547d8 oo
0.001% 471dB 0.001% 552dB
0.0001% 4.73dB 0.001 0.0001% 5.55dB 0.001 %
477 dB 5.61dB
28.25 dBm 28.35dBm
0.0001 % g 2oﬁ| 0.0001 % g 2oﬁ|
Info BW 10.000 MHz Info BW 10.000 MHz
s s
LTE B66 10MHz QPSK Mid channel LTE B66 10MHz 16QAM Mid channel
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ey Spachum Al UL 4518 R Dot LA DIT | CLT1 A = o ey Spachum Al UL 4518 R Dot LA DIT | CLT1 A To T
LS o S o I e 03483 P 19,2018 LS o S o I e 03508 P 19,2018
Center Freq: 1.745000000 GHz Radio Std: None Center Freq: 1.745000000 GHz Radio Std: None
v Trig: FreeRun Counts:2.00 W/2.00 Mpt v Trig: FreeRun Counts:2.00 W/2.00 Mpt
AFGainiLow satten: 32 48 AFGaimLow saten: 3288
Average Power Average Power
23.24 dBm 22.76 dBm
43.20 % at 0dB 10% 41.48 % at 0dB 10%
LTE
Band 66 10.0% 284 dB 10.0%  3.04dB
1.0% 4.47dB 1.0% 5.11dB
5 MHz 0.1 % 478d8 0.1 % 533d8
001%  4.88dB ors 001%  543dB ors
0.001% 496dB 0.001% 546dB
0.0001% 5.01dB 0.001 % 0.0001% 547 dB 0.001 %
5.03dB Peak 5.50dB
28.27 dBm 28.26 dBm
0.0001 % g 2uaE| 0.0001 % g 2uaE|
Info BW 10.000 MHz Info BW 10.000 MHz
= starus, = starus,
LTE B66 5MHz QPSK Mid channel LTE B66 5MHz 16QAM Mid channel
Verda Spectm Rl UL SR8 R O 1A G 2% e
T W DR R DT E— — D s - o —— q s s
Cemer Freq: 1.745000000 GHz Radio Std: Nane —  Trig: FreeRun Counts:2.00 W/2.00 Mpt
s~ Trig: Free Run Counts:2.00 M/2.60 Mpt HFGainLow #Acen: 32 08
A GainiLow #Azen: 32 I
Average Power
Average Power
22.85 dBm
23.50 dBm .
. 41.49 % at 0dB 10%
44,05 % at 0dB 10%
LTE
Band 66 100% 31408
10.0 % 276dB 1.0% 516 dB
3 MHz 10% 44008 01%  s38d8
0.1% 458 dB ot 0.01 % 543 dB 0.01
001%  464dB 0.001% 545dB
0.001% 4.68dB 0.0001% 547dB 0.001%
0.0001% 4.72dB 0.001 % 5.58 dB
4.74 dB 28.43 dBm
28.24 dBm 0.0001 %
- 0de 20d
0.0001 % 5= 20d8 Info BW 10.000 MHz —|
Info BW 10.000 MHz ... —
= starus
- LTE B66 3MHz 16QAM Mid channel
LTE B66 3MHz QPSK Mid channel
Vepdght Specum Arslre UL AGS8 R O AT G728 i Vepdght Specum Arslre UL AGS8 R O AT G728 i
e Corta Fraq 1745000000 6 Rt St . —— Corta Fraq 1745000000 6 o
_s. Trig: Fres Run Counts:2.00 M/2.00 Mpt _s. Trig: Fres Run Counts:2.00 M/2.00 Mpt
A GolmLow #Aten: 32 68 A GolmLow #Anen: 3248
Average Power Average Power
23.56 dBm 22.81 dBm
44.07 % at 0dB 10% 40.94 % at 0dB 10%
LTE
Band 66 10.0 % 277dB 10.0 % 3.06 dB
1.0% 4.33dB 1.0% 5.18dB
1.4 MHz 01%  454d8 01% 54248

001%  4.62dB oo
0001% 4.66dB
0.0001% 4.69 dB 0001 %
Peak 470dB

28,26 dBm

0.0001 % 5o YT
Info BW 10.000 MHz

st

001%  547dB o
0001% 5.49dB
0.0001% 5.52dB 0001 %
Peak 552dB

28,33 dBm

0.0001 % 5o YT
Info BW 10.000 MHz

st

LTE B66 1.4MHz QPSK Mid channel

LTE B66 1.4MHz 16QAM Mid channel
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LTE Band 2

Vepiaht Specru Arair VLG RO AT G A - [Pmren = Voo e A VLG RO TR G A = [Pmren =
By w e o i 5163 i 15,2015 By w : i 16,8 i 15,2015
Ganter Freq: 1.880000000 GHE Radio Std: None Ganter Freq: 1.880000000 GHE Radio Std: None
s Trig: Free Run Counts:2.00 M/2.00 Mpt s Trig: FreeRs Counts: 2.00 M/2.00 Mpt
AFGaimLow #Atten: 32 dB AFGaimLow et
Average Power Average Power
23.36 dBm 22.71 dBm
47.37 % at 0dB 10% 44,22 % at 0dB 10%
LTE
Band 2 10.0 % 2.67dB 10.0 % 292dB
1.0% 3.47dB 1.0% 4.18dB
20 MHz 01%  358dB 01% 43908
001%  366dB pors 001% 451d8 oot
0.001% 3.71dB 0.001% 4.57dB
0.0001% 3.78dB 0.001 % 0.0001% 4.60dB 0.001 %
3.82dB Peak 4.65dB
27.18 dBm 27.36 dBm
00T 5 gs zoﬁ| 00T 5 gs zoﬁ|
Info BW 10.000 MHz Info BW 10.000 MHz
= smars = smars
LTE B2 20MHz QPSK Mid channel LTE B2 20MHz 16QAM Mid channel
e T ) e T )
= - Conter Freq: 1.880000000 GHE Radio Sta: = - Conter Freq: 1.880000000 GHE Radio Std:
o Trig: Free Run Counts=2.00 W/2.00 Mpt o Trig:FreeR Counts=2.00 W/2.00 Mpt
WFGailon | #Amen: 3208 AFGointow | #ARen: 3208
Average Power Average Power
23.39 dBm 22.73 dBm
48.02 % at 0dB 10% 43.93 % at 0dB 10%
LTE
Band 2 10.0 % 271dB 10.0 % 3.00aB
1.0% 3.50aB 1.0% 428dB
15 MHz 0.1% 358d8 0.1% 438d8
001%  3.62dB oo 001%  4.42dB o
0.001% 3.64dB 0.001% 4.45dB
0.0001% 3.67 dB 0.001 % 0.0001% 4.46 dB 0.001 %
Peak 3.70dB 4.60 dB
27.09 dBm 27.33 dBm
000 g am 204l 00001 %5z 20d8;
Info BW 10.000 MHz Info BW 10.000 MHz
LTE B2 15MHz QPSK Mid channel LTE B2 15MHz 16QAM Mid channel
TS e A DL G G T LT T= o TS e A DL G G T LT T= o
by " o o I e CETIITITrT by " o o I e 1528 P 1 301
Center Freq: 1.880000000 GHz Radio $td: None Center Freq: 1.880000000 GHz Radio $td: None
Trig: Frea Run Counts-2.00 W2.00 Mpt v Trig: Free Run Counts-2.00 W2.00 Mpt
AFGamion  #Aten: 3248 FGainion | BAflen: 3208
Average Power Average Power
23.43 dBm 22.70 dBm
48.22 % at 0dB 10%| 44,00 % at 0dB 10%|
LTE
Band 2 10.0 % 270dB 10.0 % 3.03dB
1.0% 3.49dB 1.0% 4.29dB
10 MHz 01% 35808 01% 44908
001% 363dB oo 0.01%  459d8 oo
0.001% 366dB 0.001% 465dB
0.0001% 3.69dB 0.001% 0.0001% 4.67dB 0.001%
3.71dB Peak 468 dB
27.14 dBm 27.38 dBm
T 20d€| T 20d€|
Info BW 10.000 MHz Info BW 10.000 MHz
- — e
LTE B2 10MHz QPSK Mid channel LTE B2 10MHz 16QAM Mid channel
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Ve g Arai UL G R e U LT T=To Ve g Arai UL G R e U LT e
iy v o oc = s st CREAITTTRTS iy v o oc = s st CREITTsTS
Center Freq: 1.880000000 GHz Radio $td: None Center Freg: 1.880000000 GHz. Radio $td: None
L+ Tig: FreeRun Counts-2.00 W2.00 Mpt L+ Tig: FreeRun Counts:2.0 W20 Mpt
FGainion | BAfien: 3208 FGainion | BAfien: 3208
Average Power Average Power
23.48 dBm 22.66 dBm
48.21% at 0dB 1 43.79 % at 0dB 1
LTE
Band 2 10.0 % 266dB o 10.0 % 299dB o
1.0% 361d8 1.0% 4.23d8
5 MHz 0.1% 3.74dB 0.1% 4.33dB
001% 379dB oon 001%  440dB oo
0.001% 382dB 0.001% 443dB
0.0001% 3.86 dB 0.001 % 0.0001% 4.44 dB 0.001 %
392dB Peak 4.48 dB
27.40 dBm 27.14 dBm
0.0001 % B ZUGE| 0.0001 % B ZUGE|
Info BW 10.000 MHz Info BW 10.000 MHz
e =
LTE B2 5MHz QPSK Mid channel LTE B2 5MHz 16QAM Mid channel
erught Spectram Analyer - UL G018\ F Date /20717 AT, 24 =ek erught Spectram Analyer - UL G018\ F Date /20717 AT, 24 =ek
Ty " R b e s 551353 e 15,2016 Ty " R b e s 501407 Pt 15,2016
Center Freg: 1.880000000 GHz Radio Std: None Center Freg: 1.880000000 GHz Radio Std: None
Trig: Free Run Counts:2.00 M/2.00 Mpt Trig: Free Run Counts:2.00 M/2.00 Mpt
AFGalmLow #Atten: 32 4B AFGalmLow #Atten: 32 4B
Average Power Average Power
23.33 dBm 22.71 dBm
48.29 % at 0dB 10% 44.01 % at 0dB 10%
LTE
Band 2 10.0%  273dB N 10.0%  3.01dB N
1.0% 3.49dB 1.0% 4.25dB
3 MHz 0.1% 357dB 0.1% 437dB
001% 36108 oot 001% 44208 oot
0.001% 366 dB 0.001% 44608
0.0001% 3.70dB 0.001 % 0.0001% 4.53 dB 0.001 %
370dB 4.54 dB
27.03 dBm 27.25dBm
00001 % 5 gm 2048, 00001 % 5 gm 2048,
Info BW 10.000 MHz Info BW 10.000 MHz
starus smars
LTE B2 3MHz QPSK Mid channel LTE B2 3MHz 16QAM Mid channel
Verigh Spachum Ay UL IR R D 10T LT 28 i Verigh Spachum Ay UL 4GSR R e 1A IT CLT K T o
—— Conter Froq 1830000000 GHe S " Cortr Frag. 1880000000 G oo St Home
Trig: Fres Run Counts:2.00 M/2.00 Mpt Trig: Fres Run Counts:2.00 M/2.00 Mpt
WFGoimton | #Afen: 1248 AFGanton | #ARen: 1248
Average Power Average Power —
22.21 dBm 22.52 dBm
48.32 % at 0dB 10% 43.15 % at 0dB
LTE
Band 2 10.0% 270dB N 100%  3.04dB 4
10% 3.46dB 10% 435dB
1.4 MHz 0.1% 353dB 0.1% 4.46dB
001%  3.586dB o 001%  451dB o
0.001% 3.64dB 0001% 4.54dB
0.0001% 3.69 dB 0.001 % 0.0001% 4.56 dB 0.001 %
Peak 3.70dB Peak 459 dB
25.91 dBm 27.11 dBm
I'J'A'l‘ll‘.‘nde >0d I]“A'l‘ll‘unde >0d
Info BW 10.000 MHz Info BW 10.000 MHz
stars st
LTE B2 1.4MHz QPSK Mid channel LTE B2 1.4MHz 16QAM Mid channel
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LTE Band 12

Keyaigh Spectnm Aralyzes - UL: 6518\ . Dok 13307007 CLT, 24
RL

Conter Frea: 707.500000 WHz
! Counts:2.00 W20 Wpt

- Trg
A5 GainLow #Auen: 32 B

s
Radio Std

Average Power 00

24.31dBm
45.87 % at 0dB 103

LTE "
Band 12 100% 257dB o

10% 4.29dB

10 MHz 0.1% 4.42 dB
001% 448dB oo

0.001% 4.51dB

0.0001 % 4.52dB 0.001 %
Peak 4.52dB

Keyaigh Spectum Aralyzes - UL: 18518\ R Dot 13205007 CLT, 24
AL :

Conter Freq: 707.500000 MHz
X s

- Trg
5 GainLow #Auen: 328

Average Power e

23.52dBm
43.37 % at 0dB 103

100%  284dB
10%  506dB
0.1% 521dB
001% 528dB oo
0001% 532dB
0.0001% 535dB 0.001 %
Peak 5.36 dB

Canter Freq: 707,500000 MHz
.- T Counts:2.00 MI2.00 Mpt
#Atten: 32 B

HEGs

DI
Radic Std: Nor

28.83 dBm ) 28.88 dBm )
LTE B12 10MHz QPSK Mid channel LTE B12 10MHz 16QAM Mid channel

TS - AL
Canter Freq: 707.500000 MHz Radic Std: Nane

#IFGal HAmen: 3208

Average Power e Average Power )
24.31 dBm 23.53 dBm
46.34 % at 0dB 10% 42.92 % at 0dB 10%
LTE 1% 1%
Band 12 100% 25648 04 100% 284dB o
1.0% 4.30dB 1.0% 5.05dB
5 MHz 01%  450dB 01%  523dB
001% 46208 oo 001%  533dB oo
0.001% 4.867dB 0.001% 537dB
0.0001 % 4.69dB 0.001 % 0.0001 % 5.42dB 0.001 %
Peak 471dB Peak 543dB
29.02 dBm 28.96 dBm
00T g 2008 0001 g 2008
Info BW 10.000 MHz Info BW 10.000 MHz
LTE B12 5MHz QPSK Mid channel LTE B12 5MHz 16QAM Mid channel
Cerea St Ao UL W1 Dot LT CLF 24 Ceruah Specur e - UL 218\ Due: TU0T L CLF 24
= " Ganter Fraq: 707.500000 MHz Radio $d- Hone = " Canter Fraq: 707.500000 MHz
- ia: Counts:2.00 M/2.00 Mpt - ia:
#FGain:d ow #Atten: 32 dB #FGain:d ow #Atten: 32dB
Average Power . Average Power o0
24.34 dBm 23.60 dBm
45.87 % at 0dB 10% 43.41 % at 0dB 10%
LTE 1% 1%
Band 12 100% 25948 o 100% 28508 o
1.0% 428 dB 1.0% 505dB
3MHZ 01% 4.40dB 0.1% 5.18dB
001%  446dB o 001%  524dB o
0.001% 4.50dB 0.001% 529dB
0.0001 % 4.52dB 0.001 % 0.0001 % 5.34dB 0.001 %
Peak 4.52dB Peak 538 dB
28.86 dBm 28.98 dBm
BT 20 d YT 20 d
Info BW 10.000 MHz Info BW 10.000 MHz
= s = s
LTE B12 3MHz QPSK Mid channel LTE B12 3MHz 16QAM Mid channel
oS PRt AT Uk T8 R G 20 0T LT 24 e VErUS! Speciam Sy UL 1618 R Dot LU T\ CLT 21
= Conter Frog: 707500000 MHz Radio 516 None - : Contor Froq; 707.500000 MHz
e Thg Counts:2.00 W20 Mgt - Thg
AEGaintow sAtten: 32 oB. Gt ow #Anen: 3208
Average Power o Average Power e
24.27 dBm 23.46 dBm
46.19 % at 0dB 10 42.53 % at 0dB 10
LTE v "
Band12 10.0% 2.55dB 01 10.0% 2.86 dB 01
1.0% 417 dB 1.0% 5.12dB
1.4 MHZ 0.1% 4.38dB 0.1% 5.25dB
001% 44408 oo 001%  532dB oo
0.001% 448dB 0.001% 536dB
0.0001 % 4.50 dB 0.001 % 0.0001 % 5.41dB 0.001 %
Peak 4.51dB Peak 5.41dB
28.78 dBm 28.87 dBm
"ode 2048 “oee 2048
Info BW 10.000 MHz —‘ Info BW 10.000 MHz —‘
uss s uss s

LTE B12 1.4MHz 16QAM Mid channel
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LTE Band 13

Tersgh Secrum Aregr UGB\ R o TV U7 74 Tersgh Secrum Aregr UGB\ R o TV U7 74
e Cortc Fraq 78200000 e —— Cortc Fraq 78200000 e i
_s. Trig: Fres Run Counts:2.00 W/2.00 Mpt _s. Trig: Fres Run Counts:2.00 M/2.00 Mpt
AFGainLow #Anen: 3248 AFGainLow #Anen: 3248
Average Power Average Power
23.75 dBm 23.00 dBm
48.90 % at 0dB 44.46 % at 0dB
LTE
Band 13 10.0 % 256 dB 10.0 % 293dB
1.0% 3.60dB 1.0% 4.38 dB
10 MHz 01%  391dB 01%  464dB
001%  4.03dB oot 001%  479dB oot
0.001% 4.07dB 0.001% 4.86dB
0.0001% 4.10dB 0.001 % 0.0001% 4.90dB 0.001 %
Peak 4.10dB Peak 4.98 dB
27.85 dBm 27.98 dBm
00001 % g am 20d8 00001 % 55 20d8;
Info BW 10.000 MHe Info BW 10.000 MHe
=5 sras =5 sras
LTE B13 10MHz QPSK Mid channel LTE B13 10MHz 16QAM Mid channel
Vel Speceum Arayte UG98 R D 1A G124 [E=ur=y = Vel Speceum Arayte UG98 R D 1A G124 [E=ur=y =
s 5 I EEETIITIOrT by 5 I anz733 1, 20
Center Freq: T82.000000 MHz Radio Std: None Center Freq: T82.000000 MHz Radio Std: None
Trig Free Run Counts:2.00 W/2.00 Mpt Trig Free Run Counts:2.00 W/2.00 Mpt
AFGainLow satten: 32 48 AFGaimLow saten: 3288
Average Power Average Power
23.64 dBm 22.82 dBm
48.79 % at 0dB 43.92 % at 0dB
LTE
Band 13 100% 254 dB 10.0%  289dB
1.0% 368dB 1.0% 452dB
SMHZ 0.1% 395dB 0.1% 468 dB
001%  4.07dB oo 001%  484dB oot
0.001% 410dB 0.001% 505dB
0.0001% 4.12dB 0.001 % 0.0001% 511dB 0.001 %
Peak 418 dB Peak 5.12dB
27.82 dBm 27.94 dBm
T zuﬁ| T zuﬁ|
Info BW 10.000 MHz Info BW 10.000 MHz
= e e
LTE B13 5MHz QPSK Mid channel LTE B13 5MHz 16QAM Mid channel

Page 33 of 242

UL Korea, Ltd. Suwon Laboratory

FORM ID: FCC_22/24/27

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: 4788371689-E7V1
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DATE: MAR 27, 2018

9. LIMITS AND CONDUCTED RESULTS

9.1.

RULE PART(S)
FCC: §2.1049

LIMITS

For reporting purposes only

TEST PROCEDURE

OCCUPIED BANDWIDTH

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 v03)

9.1.1. OCCUPIED BANDWIDTH RESULTS

GSM
Band Mode Channel f [MHz] 99% BW [KHz] | 26dB BW [KHz]

128 824.2 244.47 315.1

GPRS 190 836.6 245.59 326.2

GSMB50 251 848.8 241.08 316.9
128 824.2 255.07 319.0

EGPRS 190 836.6 238.34 302.6

251 848.8 245.21 296.3

512 1850.2 242.43 315.3

GPRS 661 1880.0 248.32 313.6

GSM1900 810 1909.8 247.01 320.2
512 1850.2 245.93 303.4

EGPRS 661 1880.0 234.08 301.2

810 1909.8 241.77 309.4
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WCDMA
Band Mode Channel f [MHZz] 99% BW [MHz] 26dB BW [MHz]
4132 826.4 4.1265 4.657
REL99 4183 836.6 4.1261 4.695
4233 846.6 4.1333 4.680
Band 5
4132 826.4 4.1294 4.666
HSDPA 4183 836.6 4.1271 4.696
4233 846.6 4.1328 4.679
9262 1852.4 4.1481 4.696
REL99 9400 1880.0 4.1353 4.682
9538 1907.6 4.1463 4.704
Band 2
9262 1852.4 4.1531 4.667
HSDPA 9400 1880.0 4.1562 4.684
9538 1907.6 4.1522 4.670
1312 1712.4 4.1297 4.688
REL99 1413 1732.6 4.1278 4.696
1513 1752.6 4.1249 4.659
Band 4
1312 1712.4 4.1320 4.696
HSDPA 1413 1732.6 4.1277 4.688
1513 1752.6 4.1345 4.680
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LTE Band 5
Band BW [MHz] | Channel f [MHZ] Mode 99% BW [MHZz] 26dB BW [MHZz]

QPSK 8.9549 9.768

20450 829.0
16QAM 8.9694 9.814
QPSK 8.9428 9.812

10 20524 836.5
16QAM 8.9557 9.780
QPSK 8.9689 9.749

20599 844.0
16QAM 8.9419 9.729
QPSK 4.4985 4.970

20425 826.5
16QAM 4.4927 4.985
QPSK 4.4889 4,952

5 20524 836.5
16QAM 4.4881 4.952
QPSK 4.4950 4,945

20624 846.5
16QAM 4.4826 4.928

Band 5

QPSK 2.6919 2.975

20415 825.5
16QAM 2.6949 2.948
QPSK 2.6909 2.970

3 20524 836.5
16QAM 2.6908 2.969
QPSK 2.6931 2.979

20634 847.5
16QAM 2.6898 2.980
QPSK 1.0952 1.296

20407 824.7
16QAM 1.0834 1.283
QPSK 1.0830 1.269

1.4 20524 836.5
16QAM 1.0842 1.283
QPSK 1.0873 1.311

20624 848.3
16QAM 1.0930 1.287
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LTE Band 41
Band BW [MHz] | Channel f [MHZz] Mode 99% BW [MHZz] 26dB BW [MHz]

QPSK 17.901 19.34

35970 2506.0
16QAM 17.878 19.22
QPSK 17.879 19.31

20 40620 2593.0
16QAM 17.889 19.65
QPSK 17.858 19.46

41490 2680.0
16QAM 17.882 19.20
QPSK 13.413 14.62

39725 2503.5
16QAM 13.409 14.52
QPSK 13.411 14.87

15 40620 2593.0
16QAM 13.428 14.97
QPSK 13.419 14.51

41515 2682.5
16QAM 13.424 14.66

Band 41

QPSK 8.9893 9.961

39700 2501.0
16QAM 8.9718 9.812
QPSK 8.9346 9.834

10 40620 2593.0
16QAM 8.9338 9.767
QPSK 8.9661 9.730

41540 2685.0
16QAM 8.9290 9.755
QPSK 4.4926 4.957

39675 2498.5
16QAM 4.4768 4.949
QPSK 4.4975 5.139

5 40620 2593.0
16QAM 4.4820 4.960
QPSK 4.4837 4.931

41565 2687.5
16QAM 4.4876 4914
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LTE Band 66
Band BW [MHz] | Channel f [MHz] Mode 99% BW [MHZz] 26dB BW [MHz]

QPSK 17.882 19.37

132072 1720.0
16QAM 17.897 19.28
QPSK 17.900 19.31

20 132322 1745.0
16QAM 17.882 19.19
QPSK 17.843 19.11

132572 1770.0
16QAM 17.845 19.22
QPSK 13.436 14.64

132047 1717.5
16QAM 13.429 14.53
QPSK 13.410 14.51

15 132322 1745.0
16QAM 13.404 14.53
QPSK 13.403 14.57

132597 1772.5
16QAM 13.420 14.45
QPSK 8.9754 9.806

132022 1715.0
16QAM 8.9515 9.809
QPSK 8.9488 9.853

10 132322 1745.0
16QAM 8.9498 9.749
QPSK 8.9306 9.809

132622 1775.0
16QAM 8.9256 9.791

Band 66

QPSK 4.5019 4.997

131997 1712.5
16QAM 4.4950 4.986
QPSK 4.4934 4.938

5 132322 1745.0
16QAM 4.4794 4.931
QPSK 4.4869 4.931

132647 1775.5
16QAM 4.4810 4916
QPSK 2.6894 2.975

131987 1711.5
16QAM 2.6938 2.981
QPSK 2.6901 2.970

3 132322 1745.0
16QAM 2.6932 2.982
QPSK 2.6935 2.988

132657 1778.5
16QAM 2.6960 2.975
QPSK 1.0878 1.288

131979 1710.7
16QAM 1.0940 1.291
QPSK 1.0809 1.277

1.4 132322 1745.0
16QAM 1.0832 1.285
QPSK 1.0956 1.299

132665 1779.3
16QAM 1.0829 1.282
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LTE Band 2
Band BW [MHz] | Channel f [MHz] Mode 99% BW [MHZz] 26dB BW [MHz]

18700 1860.0 QPSK 17.881 19.22

16QAM 17.863 19.33

20 18900 1880.0 QPSK 17.887 19.15
16QAM 17.894 19.16

19099 1900.0 QPSK 17.858 19.26

16QAM 17.870 19.29

18675 1857 5 QPSK 13.417 14.56

16QAM 13.412 14.53

15 18900 1880.0 QPSK 13.452 14.51
16QAM 13.425 14.64

19124 1902.5 QPSK 13.416 14.49

16QAM 13.419 14.51

18650 1955.0 QPSK 8.9443 9.810

16QAM 8.9617 9.819

10 18900 1880.0 QPSK 8.9606 9.830
16QAM 8.9388 9.729

19149 1905.0 QPSK 8.9578 9.705

16QAM 8.9627 9.790

Band 2

18625 1852.5 QPSK 4.5030 4.998

16QAM 4.4893 4.981

5 18900 1880.0 QPSK 4.4869 4.930
16QAM 4.4862 4.939

19175 19075 QPSK 4.4992 4.947

16QAM 4.4818 4.940

18615 1815.5 QPSK 2.8676 2.974

16QAM 2.6958 2.988

3 18900 1880.0 QPSK 2.6934 2.973
16QAM 2.6878 2.946

19184 1908.5 QPSK 2.6894 2.967

16QAM 2.6945 2.996

18607 1850.7 QPSK 1.0957 1.296

16QAM 1.0840 1.278

14 18900 1880.0 QPSK 1.0841 1.288
16QAM 1.0855 1.295

19192 1909.3 QPSK 1.0922 1.324

16QAM 1.0961 1.321
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LTE Band 13
Band BW [MHz] | Channel f [MHz] Mode 99% BW [MHZz] 26dB BW [MHZz]
QPSK 8.9311 9.777
10 23230 782.0
16QAM 8.9365 9.750
QPSK 4.4933 4,952
23207 779.5
16QAM 4.4856 4,960
Band 13
QPSK 4.4860 4.914
5 23230 782.0
16QAM 4.4775 4913
QPSK 4.4973 4.985
23255 784.5
16QAM 4.4859 4.984
LTE Band 12
Band BW [MHz] | Channel f [MHz] Mode 99% BW [MHZz] 26dB BW [MHZz]
QPSK 8.9434 9.832
23060 704.0
16QAM 8.9428 9.726
QPSK 8.9424 9.837
10 23095 707.5
16QAM 8.9320 9.716
QPSK 8.9498 9.755
23130 711.0
16QAM 8.9691 9.697
QPSK 4.5057 5.020
23035 701.5
16QAM 4.4875 4,992
QPSK 4.4830 4,946
5 23095 707.5
16QAM 4.4788 4.936
QPSK 4.4947 4.936
23155 713.5
16QAM 4.4777 4.902
Band 12
QPSK 2.6920 2.961
23025 700.5
16QAM 2.6908 2.986
QPSK 2.6867 2.967
3 23095 707.5
16QAM 2.6958 2.970
QPSK 2.6917 2.958
23165 714.5
16QAM 2.6855 2.966
QPSK 1.0887 1.298
23017 699.7
16QAM 1.0915 1.292
QPSK 1.0957 1.298
1.4 23095 707.5
16QAM 1.0825 1.271
QPSK 1.0818 1.268
23173 715.3
16QAM 1.0852 1.280
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LTE Band 4

Due to frequency range and same output power setting, test was carried in LTE Band 66 to
cover both LTE Band 66 and LTE Band 4.

LTE Band 17

Due to frequency range and same output power setting, test was carried in LTE Band 12 to
cover both LTE Band 12 and LTE Band 17.
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9.1.2. OCCUPIED BANDWIDTH PLOTS
GSM 850

Ve e Rty UL 81T B TSR CLT 0 Ve e Rty UL 81T B TSR CLT 0 -
E WL * i . E i * i e
Center Freq: 524200000 Mz Radia Std: Hone Center Freq: 524200000 Mz Radio Std: Nane.
entor Froq §24. = cre Thg Freeun Je— entor Froq §24. z - Tiig Frea Run )
4 Gale Lo #Atten: 34 0B Radio Device: BTS 4 Gale Lo #Atten: 34 0B Radio Devics: BTS
10 de Ref 38.00 dBm 10 deur Ref 38.00 dBm
Log Log
‘Center 824.2 MHz Span 1 MHz ‘Center 824.2 MHz Span 1 MHz
[#Res BW 10 kHz FVBW 30 kHz Sweep 10.67 ms [#Res BW 10 kHz FVBW 30 kHz Sweep 10.67 ms
Occupied Bandwidth Total Power 39.1 dBm Occupied Bandwidth Total Power 32.6 dBm
244.47 kHz 255.07 kHz
Transmit Freq Error 525 Hz OBW Power 99.00 % Transmit Freq Error 3.418 kHz OBW Power 99.00 %
x dB Bandwidth 315.1 kHz xdB -26.00 dB x dB Bandwidth 319.0 kHz xdB -26.00 dB

GSM850 GPRS Low channel GSM850 EGPRS Low channel

Ve Spvemi ey UL I e TE T CLT 11 Ve Spvemi S UL I G T CLT 17
E W T it E il o x w2z
Canter Fraq: 630.600000 Mz Canter Fra: 630.600000 Mz Radio St
enter Fr - z e Tik Frme Ram WalHoid> 1010 LA : 2 o Ti Frag Ram “WvalHos: 1010
A G Low satten: 14 6B Radia Device: BTS A Gainiow sicten: 14 4B, Radio Device: BTS
i@y Ref 38.00 dBm 0usiey  Ref 38.00 dBm
Log Log
850 ‘Center 836.6 MHZ Span 1 MHz 'Center 836.6 MHZ Span 1 MHz
[#Res BW 10 kHz FVBW 30 kHz Sweep 10.67 ms [#Res BW 10 kHz WBW SDIIKHI Sweep 10.67 ms
Occupied Bandwidth Total Power 39.3 dBm Occupied Bandwidth Total Power 33.8 dBm
245.59 kHz 238.34 kHz
Transmit Freq Error 8Hz  OBW Power 99.00 % Transmit Freq Error 977Hz  OBW Power 99.00 %
x dB Bandwidth 326.2 kHz x dB -26.00 dB x dB Bandwidth 302.6 kHz x dB -26.00 dB

GSM850 GPRS Mid channel GSM850 EGPRS Mid channel

Ewwl—m—-ul ERIG R O VBTV LT A EWW:—M—--‘: ERI8 R Dot LRV CLT 20
8 £ L o m R 53 i
Mz Radio Std: Center Freq: 043.500000 MHz
Lol 3 z s “AvaiHold:> 1040, enter Fr - z - T <R AvglHold: 10110
A GainL oo Radia Device: BTS A Galni o #Arien: 34 0B,
Ref 38.00 dBm ouaiay  Ref 38.00 dBm
Log Log
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
Occupied Bandwidth Total Power 39.4 dBm Occupied Bandwidth Total Power 34.2 dBm
241.08 kHz 245.21 kHz
Transmit Freq Error -55 Hz OBW Power 99.00 % Transmit Freq Error -5.297 kHz OBW Power 99.00 %
x dB Bandwidth 316.9 kHz x dB -26.00 dB x dB Bandwidth 296.3 kHz x dB -26.00 dB

GSM850 GPRS High channel GSM850 EGPRS High channel
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GSM 1900

Kepsight Spectrim vsyzer - UL 88518 R Dot 1/28/2017 | LT 24
RL
enter Fr K z

Ve e Rty - UL 6817 R Do T 3R0IT | CLT 14
* i 10.1750 P02, 2018 E i * i 19
Center Freq: 1350200000 GHz Radia Std: Hone Center Freq: 1350200000 GHz Radio Std: Nane.
— TigFreRun pA— enter Freq 1. z - Tiig Frea un “AvalMold: 1010
8 Gain o #Atien: 34 0B Radio Deviee: BTS 8 Gain o #Atien: 34 0B Radio Deviee: BTS
10 deur Ref 38.00 dBm 10 deur Ref 38.00 dBm
Log Log
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 36.4 dBm Occupied Bandwidth Total Power 32.2dBm
242.43 kHz 245.93 kHz
Transmit Freq Error 375 Hz OBW Power 99.00 % Transmit Freq Error 4.150 kHz OBW Power 99.00 %
x dB Bandwidth 315.3 kHz xdB -26.00 dB x dB Bandwidth 303.4 kHz xdB -26.00 dB
GSM1900 GPRS Low channel

GSM1900 EGPRS Low channel

ey e syrer UL S5818 R Dot 127282007 | LT 14
RL
enter Fr K z

Ve e Rty UL 81T B TSR CLT 0
T it E W * i 09
Center Freq: 1350000000 GHz Center Freq: 1350000000 GHz Radio St
- Tiig Frea un “AvalMold: 1010 enter Freq 1. z - Tiig Frea un “AvalMold: 1010
4 Gale Lo #Atten: 34 0B Radio Deviee: BTS 8 Gain o #Atien: 34 0B Radio Deviee: BTS
10 deur Ref 38.00 dBm 10 deur Ref 38.00 dBm
Log Log
1 900 ICenter 1.88 GHz Span 1 MHz ICenter 1.88 GHz Span 1 MHz
[#Res BW 10 kHz FVBW 30 kHz Sweep 10.67 ms [#Res BW 10 kHz FVBW 30 kHz Sweep 10.67 ms
Occupied Bandwidth Total Power 36.5 dBm Occupied Bandwidth Total Power 33.4 dBm
248.32 kHz 234.08 kHz
Transmit Freq Error 1104 kHz OBW Power 99.00 % Transmit Freq Error 1.207 kHz OBW Power 99.00 %
x dB Bandwidth 313.6 kHz xdB -26.00 dB x dB Bandwidth 301.2 kHz xdB -26.00 dB
GSM1900 GPRS Mid channel

GSM1900 EGPRS Mid channel

ey e syrer UL S5818 R Dot 127282007 | LT 14
RL
enter Fr K z

Center Freq: 1808800000 GHz

10182
GH Radia Std: Hone
AvglHold: 1010

epsight Spectrim evsyer - UL 88518 R Dot 17282017 LT 24
RL
enter Fr K z

T it 101945
Center Freq: 1308800000 GHz Radio Std: Nane.
Trig: Free R . Trig: Free Run “AvaiHeld: 10110
¢ Gain o #idten: 14 9B Radio Device: BTS 8 Gain o #Atien: 34 0B Radio Deviee: BTS
10 deur Ref 38.00 dBm 10 deur Ref 38.00 dBm
Log Log
ICenter 1.91 GHz Span 1 MHz ICenter 1.91 GHz Span 1 MHz
[#Res BW 10 kHz FVBW 30 kHz Sweep 10.67 ms [#Res BW 10 kHz FVBW 30 kHz Sweep 10.67 ms
Occupied Bandwidth Total Power 36.6 dBm Occupied Bandwidth Total Power 32.6 dBm
247.01 kHz 241.77 kHz
Transmit Freq Error 487 Hz OBW Power 99.00 % Transmit Freq Error -108 Hz OBW Power 99.00 %
x dB Bandwidth 320.2 kHz xdB -26.00 dB x dB Bandwidth 309.4 kHz xdB -26.00 dB
GSM1900 GPRS High channel

GSM1900 EGPRS High channel
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WCDMA Band 5

ey Sprei Aty VL B8TE Dt 108007 CLT 10
— . e
Center Freq: 826410000 Mz
enter Fr . = e Tiig: FreaRun AvglHold:> 1010

10:54:56 P 12, 2018

‘Weysight Spectrum Amabyres - UL 48518 ° R Dute 12728007 4 CLT: 24
s
enter Freq 826. z

10:56:47 Par 07, 2016

Radia Std: Hone " Canter Frag: 824.400000 Mz Radio Std: Nane.
. Trig: FroeRun “AvaiHeld: 10110
4 Gale Lo #Atten: 3008 Radio Device: BTS 4 Gale Lo #Atten: 3008 Radio Devics: BTS
Ref 38.00 dBm 10 deur Ref 38.00 dBm
Log
‘Center 826.4 MHz Span 10 MHz ‘Center 826.4 MHz Span 10 MHz
[#Res BW 51 kHz FVBW 150 kHz Sweep 5.333 ms [#Res BW 51 kHz FVBW 150 kHz Sweep 5.333 ms
Occupied Bandwidth Total Power 321 dBm Occupied Bandwidth Total Power 31.2dBm
4.1265 MHz 4.1294 MHz
Transmit Freq Error -2.187 kHz OBW Power 99.00 % Transmit Freq Error 1.342 kHz OBW Power 99.00 %
x dB Bandwidth 4.657 MHz xdB -26.00 dB x dB Bandwidth 4.666 MHz xdB -26.00 dB

REL99 Low channel

HSDPA Low channel

10:5523 P 02, 2018

ey e syrer UL S5818 R Dot 127282007 | LT 14 ey e syrer UL S5818 R Dot 127282007 | LT 14
E RL : o E RL : o 105786 PMar 07, 2016
T Center Freq: 636600000 MHz Radia Std: None T Center Freq: 636600000 MHz Radio Std. Non
e z e Trig: FresRun AvglHold:> 4010 e z e Trig: FresRun AvglHold:> 4010
A GaleLow #aren: 30 4B Radia Device: BTS A Gale o #aren: 30 4B Radio Device: BTS

Log

Band 5

0 dBidiv Ref 38.00 dBm

0 dBidiv Ref 38.00 dBm

Log

Center 836.6 MHZ
#Res BW 51 kHz

#VBW 150 kHzZ

Center 836.6 MHZ
#Res BW 51 kHz

x dB Bandwidth

Occupied Bandwidth

4.1261 MHz
-4.305 kHz
4.695 MHz x dB

Transmit Freq Error

Total Power

OBW Power

Span 10 MHz

Sweep 5.333 ms|
32.3 dBm
99.00 %
-26.00 dB

Occupied Bandwidth

4.1271 MHz
Transmit Freq Eror  -10.850 kHz
x dB Bandwidth 4,696 MHz

Span 10 MHZ

FVBW 150 kHz Sweep 5.333 ms|
Total Power 31.2dBm
OBW Power 99.00 %
x dB -26.00 dB

REL99 Mid channel

HSDPA Mid channel

eyt Specm Aty - U 6910 Dot URAT LT 214
KL v
enter Fr . z

T 105551 P bIar 13, 2018

eyt Specm Aty - U 6910 Dot URAT LT 214
KL v
enter Fr . z

V05743 PHMar 03, 2015

Cantar Freg: B46.500000 Mtz Radio Std: None Cantar Freg: B46.500000 Mtz Radio Std: Nane
s Trig: Fres Run “AvglHold: 1040 a. Trig: FreeRun “AvaiHold: 1010
A Gl oo #Aren: 30 dB. Radio Device: BTS A GainLow #hrien: 30 6B Radio Device: BTS
ouaiay  Ref 38.00 dBm ouaiay  Ref 38.00 dBm
Log Log
Center 846.6 MHz Span 10 MHz Center 846.6 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 Powsr 323 dBm Occupied Bandwidth Total Power 31.4 dBm
4.1333 MHz 4.1328 MHz
Transmit Freq Error -2.817 kHz OBW Power 99.00 % Transmit Freq Error -7.695 kHz OBW Power 99.00 %
x dB Bandwidth 4.680 MHz x dB -26.00 dB x dB Bandwidth 4.679 MHz x dB -26.00 dB

REL99 High channel

HSDPA High channel
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WCDMA Band 2

Band 2

Terea Sy ke UL 1T R e T2 CLT 14 e Terea Sy ke UL 1T R e T2 CLT 14 =T
E i o a 10:39.17 oz, 20 E i o a 104158 s 206
Canter Frea;: 1852400000 Gz Radia S1d: Hone Canter Frea;: 1852400000 Gz Radio St None.
CLERERE 2 . Tikg FreeRun pA—— CLERERE 2 . Tikg FreeRun “AaHold> 110
8 Gain e #Atien: 208 Radio Deviee: BTS 8 Gain e #Atien: 208 Radio Deviee: BTS
Ref 38.00 dBm 10 dev Ref 38.00 dBm
Log

Center 1.852 GHz Span 10 MHz Center 1.852 GHz Span 10 MHz
L#Res BIW 51 kHz #VBW 150 kHz Sweep 5.333 ms| L#Res BIW 51 kHz #VBW 150 kHz Sweep 5.333ms

Occupied Bandwidth Total Power 31.4 dBm Occupied Bandwidth Total Power 30.5 dBm

4.1481 MHz 4.1531 MHz
Transmit Freq Error 31 Hz OBW Power 99.00 % Transmit Freq Error 1.843kHz  OBW Power 99.00 %
x dB Bandwidth 4.696 MHz x dB -26.00 dB x dB Bandwidth 4.667 MHz x dB -26.00 dB

REL99 Low channel

HSDPA Low channel

ey e syrer UL S5818 R Dot 127282007 | LT 14
RL
enter Fr K z

¢ Gale o

Center Freq: 1880000000 GH:
v Trig: FroeRun

BAten: 30 dB

. 103945 P 02, 2018
= Radia Std: Hone
AvglHold: 1010
Radio Device: BTS

eyt e Asyes UL S5818 R Dot 12082007 LT 14
RL
enter Fr . z

Center Freq: 1880000000 GH:
e Trig: FresRun
¢ Gale o

“AvglHold: 1010
BAten: 30 4B

10241 37 PuMar 07, 2016
Radio Std: Nane

Radio Device: BTS

10 dBdi Ref 38.00 dBm

0 dE/d Ref 38.00 dBm

Center 1.88 GHz
#Res BW 51 kHz

#VBW 150 kHzZ

Span 10 MHz
Sweep 5.333 ms|

Center 1.88 GHz
#Res BW 51 kHz

#VBW 150 kHzZ

Span 10 MHZ
Sweep 5.333 ms

Occupied Bandwidth Total Power 31.9 dBm Occupied Bandwidth Total Power 31.0dBm
4.1353 MHz 4.1562 MHz

Transmit Freq Error -B.54TkHz  OBW Power 99.00 % Transmit Freq Error B.736kHz  OBW Power 99.00 %

x dB Bandwidth 4.682 MHz x dB -26.00 dB x dB Bandwidth 4.684 MHz x dB -26.00 dB

REL99 Mid channel

HSDPA Mid channel

ey e syrer UL S5818 R Dot 127282007 | LT 14
RL
enter Fr K z

¢ Gale o

Center Freq: 1.507600000 GH:
. Trig: FresRun

BAten: 30 dB

. 10:40:13 P 02, 2018
= Radia Std: Hone
AvglHold: 1010
Radio Device: BTS

epsight Spectrim evsyer - UL 88518 R Dot 17282017 LT 24
RL
enter Fr K z

¢ Gale o

. Trig: FresRun

Center Freq: 1807600000 GHz
AvglHold: 1010
BAten: 30 dB

104295
Radio Std: Nan

Radio Device: BTS

10 dBdi Ref 38.00 dBm

10 dBdi Ref 38.00 dBm
og

Log

Center 1.908 GHz
#Res BW 51 kHz

#VBW 150 kHzZ

Span 10 MHz
Sweep 5.333 ms|

Center 1.908 GHz
#Res BW 51 kHz

#VBW 150 kHzZ

Span 10 MHZ
Sweep 5.333 ms|

Occupied Bandwidth Total Power 31.9.dBm Occupied Bandwidth Total Power 30.8 dBm
4.1463 MHz 4.1522 MHz

Transmit Freq Error -14.965 kHz OBW Power 99.00 % Transmit Freq Error 14,031 kHz OBW Power 99.00 %

x dB Bandwidth 4.704 MHz xdB -26.00 dB x dB Bandwidth 4.670 MHz xdB -26.00 dB

REL99 High channel HSDPA High channel
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WCDMA Band 4

Ve e Rty - UL 6817 R Do T 3R0IT | CLT 14 == Ve e Rty - UL 6817 R Do T 3R0IT | CLT 14 ey
i * i 12.000 wnwarza, 018 i * i 2:08:32 Marza, 018
Center Freq: 1712400000 GHz Radia Sed: Hone Center Freq: 1712400000 GHz Radio Std: Nane.
SNarTTeq 1. z ce T FruaRun “AvgiHeld:> 10110 enter Freq 1. = v T FreeAum AvglHold: 10110
4 Gale Lo #Atten: 3008 Radio Device: BTS 4 Gale Lo #Atten: 3008 Radio Devics: BTS
10 deur Ref 30.00 dBm 10 deur Ref 30.00 dBm
Log Log
Center 1.712 GHz Span 10 MHz Center 1.712 GHz 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 32.5 dBm Occupied Bandwidth Total Power 31.4 dBm
4.1297 MHz 4.1320 MHz
Transmit Freq Error 922 Hz OBW Power 99.00 % Transmit Freq Error -2.635 kHz OBW Power 99.00 %
x dB Bandwidth 4.688 MHz xdB -26.00 dB x dB Bandwidth 4.696 MHz xdB -26.00 dB

REL99 Low channel

HSDPA Low channel

ey e syrer UL S5818 R Dot 127282007 | LT 14
RL
enter Fr . z

¢ Gale o

Center Freq: 1732600000 GHz
Trig: Free Run AvglHold: 1010
BAten: 30 dB

1207498 W Har23, 2016
Radia Std: Hone

Radio Device: BTS

ey e syrer UL S5818 R Dot 127282007 | LT 14
RL T
enter Fr . z

¢ Gale o

Center Freq: 1732600000 GHz
Trig: Free Run AvglHold:> 1010
BAten: 30 dB

12:08361 A N3, 2018
Radio Std: Nane

Radio Device: BTS

10 dBdi Ref 30.00 dBm

0 dE/d Ref 30.00 dBm

Band 4

Center 1.733 GHz
#Res BW 51 kHz

#VBW 150 kHzZ

Span 10 MHz
Sweep 5.333 ms|

Center 1.733 GHz
#Res BW 51 kHz

#VBW 150 kHzZ

Span 10 MHZ
Sweep 5.333 ms|

Occupied Bandwidth Total Power 32.5dBm Occupied Bandwidth Total Power 31.5dBm
4.1278 MHz 41277 MHz

Transmit Freq Error -5.857 kHz OBW Power 99.00 % Transmit Freq Error -10.469 kHz OBW Power 99.00 %

x dB Bandwidth 4.696 MHz xdB -26.00 dB x dB Bandwidth 4.688 MHz xdB -26.00 dB

REL99 Mid channel

HSDPA Mid channel

¢ Gale o

EWWWMHNMM"M“
RL : ]
Center Freq: 1752600000 GHz
etar Freg 1. z e Trig: FreeRun AvglHold:> 1010

BAten: 30 dB

120347 W Har23, 2016
Radia Std: Hone

Radio Device: BTS

ey e syrer UL S5818 R Dot 127282007 | LT 14
RL T
enter Fr . z

¢ Gale o

Center Freq: 1752600000 GHz
Trig: Free Run AvglHold:> 1010
BAten: 30 dB

T
12205 uarzs, 2018
Radio Sed. Nane

Radio Device: BTS

10 dBdi Ref 30.00 dBm

10 dBdi Ref 30.00 dBm
og

Log

Center 1.753 GHz
#Res BW 51 kHz

#VBW 150 kHzZ

Span 10 MHz
Sweep 5.333 ms|

Center 1.753 GHz
#Res BW 51 kHz

#VBW 150 kHzZ

Span 10 MHZ
Sweep 5.333 ms|

Occupied Bandwidth Total Power 321 dBm Occupied Bandwidth Total Power 31.2dBm
4.1249 MHz 4.1345 MHz

Transmit Freq Error -5.993 kHz OBW Power 99.00 % Transmit Freq Error -6.501 kHz OBW Power 99.00 %

x dB Bandwidth 4.659 MHz xdB -26.00 dB x dB Bandwidth 4.680 MHz xdB -26.00 dB

REL99 High channel HSDPA High channel
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