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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMA/LTE Phone + BT/BLE, DTS b/g/n, ANT+ and NFC
MODEL NUMBER: SM-G611S, SM-G611K, SM-G611L

SERIAL NUMBER: R39JB04JBP (RADIATED);

R39JBO4JEL (CONDUCTED)

DATE TESTED: DEC 18, 2017 - JAN 03, 2018

APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 22H, 24E and 27H 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:
SungGil Park Junwhan Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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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

KDB 971168 D01 Power Meas License Digital Systems v03

ourwWNE

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

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
erformed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 2.32dB
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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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a GSM/WCDMA/LTE Phone + BT/BLE, DTS b/g/n, ANT+ and NFC.
SM-G611S and SM-G611K/SM-G611L are same hardware and only difference is S/W
user interface for different network operator. SM-G611S was used for the tests.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted and radiated ERP / EIRP output powers as
follows:

Note : Conducted output power results were excerpted from RF exposure test
report.(4788269334-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 29.2 831.76
GSM1900 1850~1910 GPRS 29.0 794.33 26.92 492.04
EGPRS 25.8 380.19 24.36 272.90
WCDMA
FCC Part 22/24
Frequency Modulation Conducted Radiated
Band Range
[MHz] Peak Avg [dBm] Avg [mW] Avg [dBm] Avg [mW]
REL99 22.9 194.98 18.85 76.74
Band 5 824~849 HSDPA 22.7 186.21 19.01 79.62
REL99 22.4 173.78 19.73 93.97
Band 2 1850~1910 HSDPA 21.8 151.36 19.87 97.05
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LTE Band 17
FCC Part 27
Frequency | g nawidth | Modulation Conducted Radiated
Band Range
[MHz] [MHZ] Peak Avg [dBm] | Avg [mW] | Avg [dBm] | Avg [mW]

QPSK 22.4 173.78 6.41 4.38

10
16QAM 21.3 134.90 5.24 3.34

Band 17 704 ~ 716

QPSK 22.2 167.11 6.79 4,78

5
16QAM 21.2 132.13 5.58 3.61

LTE Band 5
FCC Part 22
FEHIENE) BandWidth | Modulation Conducted Radiated
Band Range
[MHz] [MHz] Peak Avg [dBm] Avg [mW] Avg [dBm] Avg [mW]
10 QPSK 24.3 269.77 17.77 59.84
16QAM 23.2 208.45 17.78 59.98
. QPSK 24.1 258.23 19.04 80.17
16QAM 23.2 207.01 19.05 80.35
Band 5 824 ~ 849
3 QPSK 24.2 264.85 18.92 77.98
16QAM 23.2 207.49 18.85 76.74
14 QPSK 24.3 268.53 18.09 64.42
' 16QAM 23.2 210.86 18.05 63.83
Page 9 of 89

UL Korea, Ltd. Suwon Laboratory

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

FORM ID: FCC_22/24/27
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433




REPORT NO: 4788269334-E6V2
FCC ID: ASBLSMG611KOR

DATE: JAN 05, 2018

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

824 ~ 849 MHz L7
GSM1900/WCDMA Band 2 6.2
1850 ~ 1910 MHz :
LTE Band 17 74
704 ~ 716 MHz '

5.4.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Charger SAMSUNG EP-TA50KWK DW2J609DS/A -E N/A
Data Cable SAMSUNG ECB-DU68WE N/A N/A
Earphone SAMSUNG EHS64AVFWE N/A N/A
/0 CABLES
1/0 Cable List
Cable |Port # of identical |Connector |[Cable Type |Cable Remarks
No Type Length (m)
1 |DC Power 1 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:
Description Manufacturer Model S/N Cal Due
Antenna, Tuned Dipole
400~1000 MHzp 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 10-14-18
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 04-14-19
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 00168717 05-31-19
Combiner WEINSCHEL 1575 2152 08-08-18
Communications Test Set R&S CMW500 150312 08-07-18
Communications Test Set R&S CMW500 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 351741 08-07-18
Preamplifier ETS 3115-PA 00167475 08-09-18
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
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
Temperature Chamber ESPEC SH-642 93001109 08-08-18
UL Software
Description Manufacturer Model Version
Antenna port test software UL CLT Ver 2.2
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7. Summary Table

Fcc I_Dart Test Description Test Limit Test Condition| Test Result Note
Section
2.1049 Occupied Band width (99%) N/A Pass 8.9867 MHz
22.917(a) .
24238(a) | BandEdge/ Conducted Spurious -13dBm Pass -17.038dBm
Emission
27.53(9)
Conducted
2.1046 Conducted output power N/A Pass 29.2 dBm
22.355
24.235 Frequency Stability 2.5PPM Pass 0.037PPM
27.54
22.913(a)(2) 38.45 dBm Pass 19.05 dBm
Effective Radiated Power
27.50(c)(10) 34.77dBm Pass 6.79 dBm
. . . Radiated
24.232(c) Equivalent Isotropic Radiated 33dBm Pass 26.92 dBm
Power
22.917(a)
24.238(a) Radiated Spurious Emission -13dBm Pass -39.0dBm
27.53(g)
Output Emission L
FC|(:: R:He Frequelclf_'y Range Power I;re-lquency S s an Besiyeien Bandwidth CommTumcatnon
ar [MHZz] (W] olerance [MHz] ype
GSM
24E 1850.2 - 1909.8 0.492 2.5 ppm 237KGXW GSM1900
24E 1850.2 - 1909.8 0.273 2.5 ppm 246KG7W EDGE1900
WCDMA
22H 826.4 - 846.6 0.080 2.5 ppm 4AM14FOW WCDMA B5
24E 1852.4 - 1907.6 0.097 2.5 ppm 4M15FOW WCDMA B2
LTE Band 17
27H 709.0 - 711.0 0.0044 2.5 ppm 8M9I5G7W 10 QPSK
27H 709.0 - 711.0 0.0033 2.5 ppm 8M96D7W 10 16QAM
27H 706.5 - 713.5 0.0048 2.5 ppm AM50G7W 5 QPSK
27H 706.5 - 713.5 0.0036 2.5 ppm 4AM50D7W 5 16QAM
LTE Band 5
22H 829.0 - 844.0 0.060 2.5 ppm 8M9I8G7W 10 QPSK
22H 829.0 - 844.0 0.060 2.5 ppm 8M99D7W 10 16QAM
22H 826.5 - 846.5 0.080 2.5 ppm AM51G7W 5 QPSK
22H 826.5 - 846.5 0.080 2.5 ppm 4AM50D7W 5 16QAM
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8. PEAK TO AVERAGE RATIO

Test Procedure
Per KDB 971168 D01 Power Meas License Digital Systems vO03;

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 [MHZ] Mode Ratio [dB] Limit [dB]
GPRS 0.42
GSM1900 661 1880.0 13.00
EGPRS 3.05
WCDMA
Band Channel f [MHZz] Mode Ratio [dB] Limit [dB]
REL99 3.04
Band 5 4183 836.6
HSDPA 3.12
13.00
REL99 2.93
Band 2 9400 1880.0
HSDPA 3.19
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LTE
Band BW [MHz] | Channel f [MHZ] Mode Ratio [dB] Limit [dB]

QPSK 4.56

10
16QAM 5.81

Band 17 23790 710

QPSK 453

5
16QAM 5.89
QPSK 4.37

10
16QAM 5.79

13.00

QPSK 4.39

5
16QAM 5.57

Band 5 20525 836.5

QPSK 4.20

3
16QAM 5.56
QPSK 4.32

1.4
16QAM 5.36
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CONDUCTED PEAK TO AVERAGE PLOTS

oo Specrem ks UG U8R Do SBTRITYCLF 13 =] oo Specrem ks UG U8R Do SBTRITYCLF 13 oo e
iy 5 . e 012987 e 10,2017 iy 5 . e 300,22 ez 10,2017
Center Freq: 1.880000000 GHz Radio Std: None Center Freq: 1.880000000 GHz Radio Std: None
Trig: RF Burst Counts=2.00 W/2.00 Mpt Trig: RF Burst Counts=2.00 W/2.00 Mpt
AGamion | #Aten: 3408 AGamion | #Aten: 3408
Average Power Average Power
27.75 dBm 24.96 dBm
62.61 % at 0dB 10%| 51.80 % at 0dB 10%|
GSM 10.0 % 026 dB 10.0 % 238dB
1900 1.0% 0.38 dB 1.0% 2.88dB
01% 0.42dB 01% 3.05dB
001% 044dB oo 001%  3.12dB oo
0.001% 045dB 0.001% 3.15dB
0.0001% 045dB 0.001 % 0.0001% 3.15dB 0.001 %
Peak 0.45dB Peak 3.19dB
28.20 dBm 28.15dBm
BT 2uaE| BT 2ua—|
Info BW 10.000 MHz Info BW 10.000 MHz
=3 . =3 =
GSM1900 GPRS Mid channel GSM1900 EGPRS Mid channel
Keysight Spectrum Aralyrer - L4310 R Date 09/B1T CLT- 12 [E=mEr=s =~ Weysight Spectrum Aralyrer - ULEO1EY R Date /39/B1T1 CLT. 17 T
x .. e 425,20 e 10,207 % i T e a1z 5
- nter MHz Radio $|l:. Nu‘:w e - Center Freq: 836600000 MHz Radio Std: None e
Trig: Fres Run Counts=2.00 W/2.00 Mpt o Trig: Free Run Counts=2.00 W/2.00 Mpt
AGamion | #Auen: 3068 AGamion | #Auen: 3068
Average Power Average Power
22.06 dBm 22.10 dBm
53.86 % at 0dB 10% 52.83 % at 0dB 10%
WCDMA 10.0 % 1.60 dB 10.0 % 1.59 dB
1.0% 253 d8 1.0% 259 dB
Band 5 01% 3.04dB 01% 312dB
001%  3.31d8 o 001% 332d8 oo
0001% 343dB 0001% 341dB
0.0001% 348dB 0.001 % 0.0001% 3.57dB 0.001 %
Peak 3.50dB Peak 362dB
25.56 dBm 25.72dBm
BT 2uaE| BT 2uaE|
Info BW 5.0000 MHz Info BW 5.0000 MHz
=3 . =3 =
WCDMA B5 REL99 Mid channel WCDMA B5 HSDPA Mid channel
Torigh S e UL AR e YT ET1T Torigh S e UL AR e YT ET1T
= - Conter Freg: 1.880000000 GHE = - Conter Freg: 1.880000000 GHE Radio St
_s. Trig: Fres Run Counts:2.00 M/2.00 Mpt _s. Trig: Fres Run Counts:2.00 M/2.00 Mpt
P ArGoinion | bAten: 4B
Average Power Average Power
21.26 dBm 21.12dBm
53.96 % at 0dB 10% 52.13 % at 0dB 10%
WCDMA 10.0 % 1.63dB 10.0 % 1.66 dB
Band 2 10% 2488 10%  268dB
01% 293dB 01% 3.19dB
001%  3.14dB o 001%  3.38dB o
0.001% 3.23dB 0.001% 3.48dB
0.0001% 3.27dB 0.001 % 0.0001% 3.51dB 0.001 %
Peak 3.28dB Peak 3.52dB
24.54 dBm 24,64 dBm
00001 % 55 S5d8 00001 %5z =3
Info BW 5.0000 MHz —| Info BW 5.0000 MHz —|
= Srars =5 sras
WCDMA B2 REL99 Mid channel WCDMA B2 HSDPA Mid channel
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LTE Band 17

Keysight Spactrum Analyzer - UL 46918° R Date: 3/28/2017 CLT- 22 =~ Kieysight Spectrum Analyzer - UL- 46918 R Dute 3/29/20171 LT 22 =~
= - Conte Frac: 710000000 Witz Radio Sté:Nome = = Conte Frac: 710000000 Witz Radio Sté:None
_s. Trig: Fres Run Counts:2.00 M/2.00 Mpt _s. Trig: Fres Run Counts:2.00 M/2.00 Mpt
AFGainLow #Anen: 3248 AFGainLow #Anen: 3248
Average Power Average Power
22.47 dBm 21.07 dBm
50.28 % at 0dB 44.90 % at 0dB
LTE
Band 17 10.0 % 2.36dB 10.0 % 270dB
1.0% 3.81dB 1.0% 483 dB
10 MHz 01% 45608 01%  581dB
001%  483dB oo 001% 624dB o
0.001% 5.12dB 0.001% 6.42dB
0.0001% 5.17 dB 0.001 % 0.0001% 6.47 dB 0.001 %
Peak 5.17 dB Peak 6.47 dB
27.64 dBm 27.54 dBm
00001 % g am 20d8 00001 % 55 20d8;
Info BW 10.000 MHe Info BW 10.000 MHe
= srarus = srarus
LTE B17 10MHz QPSK Mid channel LTE B17 10MHz 16QAM Mid channel
Vel Speceum Arayre UG58 R D SV BAT 23 T o Vel Speceum Arayre UG58 R D SV BAT 23 T o
- o I 0511008 M oe: 18,2007 - o I 0311001 Moe: 18,2017
Center Freq: 710.000000 MHz Radio Std: None Center Freq: 710.000000 MHz Radio Std: None
v Trig: FreeRun Counts:2.00 W/2.00 Mpt v Trig: FreeRun Counts:2.00 W/2.00 Mpt
AFGainLow sanen: 3248 AFGaimLow saten: 3288
Average Power Average Power
22.46 dBm 21.15 dBm
50.06 % at 0dB 44.98 % at 0dB
LTE
Band 17 10.0 % 235dB 10.0 % 274dB
1.0% 376dB 1.0% 475dB
5 MHz 01% 45308 01% 58948
001%  4.90dB oot 001% 6.53dB ors
0.001% 5.02dB 0.001% 664dB
0.0001% 5.07dB 0.001 % 0.0001% 667dB 0.001 %
Peak 5.07dB Peak 6.72dB
27.53 dBm 27.87 dBm
T zuﬁ| T zua—|
Info BW 10.000 MHz Info BW 10.000 MHz
= e e
LTE B17 5MHz QPSK Mid channel LTE B17 5MHz 16QAM Mid channel
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LTE Band 5

VeroapeSpecm o UL 0 KDte V8L CLT 27 o N e T —r
- " Conter Freq: 836 500000 MiHz — " Conter Freq: 3 500000 MiHz R Sha tome
Trig: Free fun Counts:2.00 M/2.00 Mpt rnq Free fun Counts:2.00 M/2.00 Mpt
arcanton T Skt 3208 arGainion P
Average Power 1000 Average Power 00
23.54 dBm 22.13dBm
47.23 % at 0dB 42.34 % at 0dB
LTE
Band 5 100% 261dB o 100% 283dB o
1.0% 392d8 1.0% 5.14d8
10 MHz 01% 43748 01% 57998
001%  458dB oot 001% 598dB o
0001% 4.65d8 0001% 6.06d8
0.0001% 468 dB 001% 0.0001 % 6.18 dB 001 %
Peak 4.68d8 Peak 6.22d8
28.22 dBm 28.35 dBm
o0 0dB 20 dB] 0.0001 % 0dB 20 dB]
Info BW 10.000 MHz —‘ Info BW 10.000 MHz —|
LTE B5 10MHz QPSK M|d channel LTE B5 10MHz 16QAM Mld channel
e e LRI Dt JRAIT CIT 2T e U RO VRVAT CLT 2 —
" Cemter Freq: 836 500000 i Rt Saa 1 " Genter Freq: 836 S00000 i o Sus ome
Trig: Free Run Caunu.zovmzmum Trig: Free Run Cwnu.?_wwﬁﬂ)l‘ni
#IFGain:Low #Atten: 32 9B #AFGain:Low #Atten: 32 dB
Average Power s Average Power .
23.55 dBm 22.28 dBm
46.56 % at 0dB 42.68 % at 0dB
LTE 1% y
Band 5 100% 262d8 o 100% 28808 or
10% 40008 1.0% 501d8
5 MHz 01% 43948 01% 55748
001%  450dB o 001% 573dB o
0001% 4.59d8 0001% 5.86d8
0.0001% 4.62dB 001 % 0.0001 % 5.91dB 001 %
Peak 464 d8 Peak 593 d8
28.19 dBm 28.21d8m
ocoot 0dB 20 di 0.0001 % 0dB 20 dB|
Info BW 10,000 MHz T Info BIW 10.000 MHz —|
LTE B5 5MHz QPSK Mid channel LTE B5 5MHz 16QAM Mid channel
TerCigh Tpechum Ay UL B8 F Dot VIR0 CLF 21 gt Spectnum Asabyer - UL 418" R Dot VIR/EATY CLT 22 =
= . Cemter Freq 595 500050 Mz Radio S None =  Canter Freq: 555 500560 Mz R S Home
Trig:Free Rum Counns:2.00 w200 pt Thg: Free um ‘Counts:200 w200 ape
AGoinion | #Amen: 208 ArGainion | #Amn 28
Average Power 00 Average Power 00
23.71 dBm 22.46 dBm
47.91 % at 0dB 43.02 % at 0dB
LTE " "
Band 5 100% 258dB i 100% 284d8 .
1.0% 384d8 10% 49408
3 MHz 01% 42008 01% 55608
001%  4.37dB o 001% 573dB o
0.001% 4.42d8 0001% 57998
0.0001% 4.46 dB 001% 00001 % 5.81dB 001 %
Peak 4.46 d8 Peak 585d8
28.17 dBm 28.31 dBm
OO0 g 204 0000 g 2048
Info BW 10.000 MHz —‘ Info BW 10.000 MHz —|
LTE B5 3MHz QPSK Mld channel LTE B5 3MHz 16QAM Mld channel
FereapeSpecm e UL 8 RDe VST CLT 22 = T e [E==p
s : . iy : . 5315 ucec 16 200
‘Certer Frex; 836 600000 M Radio St None “Genter Fres; 836 600000 Radio Std- None
Trig: Free Run Ceunu.zovmzmum Trig: Free Run Ceunu.LWM!!WMBl
#IF Gl ow #htten: 32 dB #IFGainzLow #htten: 12 dB
Average Power . Average Power s
23.51 dBm 22,62 dBm
47.28 % at 0dB 42.81 % at 0dB
LTE 1% .
Band 5 100% 261dB o 100% 289d8 o
10% 394d8 10% 48708
1.4 MHz 01%  432d8 01% 53608
001% 45048 oo 001% 55408 0.01 %
0001% 4.55d8 0001% 56248
0.0001% 4.56 dB 001% 0.0001 % 5.65dB 001%
Peak 4,58 dB Peak 579d8
28.09 dBm 28.41 dBm
00001 0dB 20 di 0.0001 % B 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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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 [MHZz] 99% BW [KHZ] 26dB BW [KHZz]
512 1850.2 235.91 298.2
GPRS 661 1880.0 237.09 293.7
810 1909.8 237.31 297.5
GSM1900
512 1850.2 241.39 312.2
EGPRS 661 1880.0 243.34 313.1
810 1909.8 246.49 314.0
WCDMA
Band Mode Channel f [MHZz] 99% BW [MHZz] 26dB BW [MHZ]
4132 826.4 4.1380 4.696
REL99 4183 836.6 41431 4.695
Band 5 4233 846.6 4.1357 4.673
4132 826.4 4.1421 4.691
HSDPA 4183 836.6 41332 4.702
4233 846.6 4.1308 4.694
9262 1852.4 4.1462 4.705
REL99 9400 1880.0 41312 4.695
9538 1907.6 4.1401 4716
Band 2
9262 1852.4 4.1428 4.692
HSDPA 9400 1880.0 4.1462 4.680
9538 1907.6 4.1440 4.675
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LTE Band 17
Band BW [MHz] | Channel f [MHZ] Mode 99% BW [MHZz] 26dB BW [MHZz]
QPSK 8.9413 10.10
23780 709.0
16QAM 8.9307 10.04
QPSK 8.9468 10.28
10 23790 710.0
16QAM 8.9597 10.05
QPSK 8.9525 10.16
23799 711.0
16QAM 8.9641 10.43
Band 17
QPSK 4.4831 5.320
23755 706.5
16QAM 4.4968 5.154
QPSK 4.4991 5.280
5 23790 710.0
16QAM 4.4903 5.241
QPSK 45031 5.306
23824 7135
16QAM 4.4992 5.210
LTE Band 5
Band BW [MHz] | Channel f [MHZ] Mode 99% BW [MHZ] 26dB BW [MHZ]
QPSK 8.9837 10.40
20450 829.0
16QAM 8.9867 10.31
QPSK 8.9520 10.22
10 20524 836.5
16QAM 8.9563 10.15
PSK 8.9797 10.17
20599 844.0 Q
16QAM 8.9773 10.20
QPSK 4.5047 5.182
20425 826.5
16QAM 4.4909 5.305
5 20524 836.5 QPSK 4.4970 5.220
' 16QAM 4.4906 5.143
QPSK 4.5093 5.296
20624 846.5
16QAM 4.5041 5.315
Band 5
QPSK 2.7040 3.096
20415 825.5
16QAM 2.7003 3.089
QPSK 2.7078 3.087
3 20524 836.5
16QAM 2.6994 3.082
PSK 2.7004 3.074
20634 847.5 Q
16QAM 2.6961 3.066
QPSK 1.0885 1.363
20407 824.7
16QAM 1.0917 1.397
QPSK 1.0916 1.363
14 20524 836.5
16QAM 1.0929 1.391
QPSK 1.0900 1.406
20624 848.3
16QAM 1.0952 1.380
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9.1.2. OCCUPIED BANDWIDTH PLOTS

GSM 1900

Radio Std. Nane

a. Trig: FreeRun “AvglHold: 1040 . Trig: FreeRun “AvglHold: 4040

A Gale Lo #arzen: 34 dB. Readia Device: BTS AFGainiLow #Atten: 34 3B Radic Device: BTS
0 didiv Ref 38.00 dBm 0 didiv Ref 38.00 dBm
Log Log

1900 Center 1.8 GHz Span 1 MHz Center 1.8 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 34.0 dBm Occupied Bandwidth Total Power 31.2dBm

237.09 kHz 243.34 kHz
Transmit Freq Error -97 Hz OBW Power 99.00 % Transmit Freq Error 12 Hz OBW Power 99.00 %
x dB Bandwidth 293.7 kHz x dB -26.00 dB x dB Bandwidth 3131 kHz x dB -26.00 dB

et Specem Aty - UL 510§ Dot JR0TT CLT 22 =y et Specem Aty - UL 510§ Dot JR0TT CLT 22 e
AL i 013110 PO 13,2017 AL i 03:52:30 PMDc 18,3017
Center Freq: 1850200000 GHz Radia Std: None Center Freq: 1850200000 GHz Radio Std. Nane
a. Trig: FreeRun “AvglHold: 1040 e. Trig FreeRun “AvglHold: 1040
A Gale Lo #arzen: 34 dB. Readia Device: BTS AFGainiLow #Atten: 34 3B Radic Device: BTS
0 didiv Ref 38.00 dBm 0 didiv 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 33.5dBm Occupied Bandwidth Total Power 31.0 dBm

235.91 kHz 241.39 kHz
Transmit Freq Error 407 Hz OBW Power 99.00 % Transmit Freq Error -797 Hz OBW Power 99.00 %
x dB Bandwidth 298.2 kHz x dB -26.00 dB x dB Bandwidth 3122 kHz x dB -26.00 dB

GSM1900 GPRS Low channel

GSM1900 EGPRS Low channel

Ewww-m G R Dot T\ LT 2
KL

Center Fraq: 1860000000

013130 P Do 15,3017

GHz Radia Std: None

Ewww-m G R Dot T\ LT 2
KL

Center Freq: 1.880000000 GHz

03:32+40 PMDc 18,017

GSM1900 GPRS Mid channel

GSM1900 EGPRS Mid channel

Ewww-m G R Dot T\ LT 2
KL

. 013150 P Do 15,3017
GHz Radia Std: None

eyt Specnim Ay - UL S5918 | R Dot J08/0007 | CLT: 27
KL LicH
Center Freq: 1.309800000 GHz
ee Run

035590 PMDec 18,017
Radio Std. Nane

" Cantr Freg: 1.509800000 G
s Trig: FresRun AvglHold:> 4040 s Trig: Froe Rur AvglHold:> 4040
A Gl oo #Azen: 34 dB. Radio Device: BTS A GainLow #hrien: 34 6B Radio Device: BTS
Ref 38.00 dBm Ref 38.00 dBm
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 Powsr 34.7 dBm Occupied Bandwidth Total Power 30.9 dBm
237.31 kHz 246.49 kHz
Transmit Freq Error -1.019 kHz OBW Power 99.00 % Transmit Freq Error -1.526 kHz OBW Power 99.00 %
x dB Bandwidth 297.5 kHz x dB -26.00 dB x dB Bandwidth 314.0 kHz x dB -26.00 dB

GSM1900 GPRS High channel

GSM1900 EGPRS High channel
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WCDMA Band 5

Band 5

Ewwhﬁm—m SR Do VT T2
hL

¢ Gale o

Center Freq: 526400000 MHz

Trig: Free Run
BAten: 30 dB

AvglHold: 1010

02.21.3 et 18, 2017
Radia Std: Hone

Radio Device: BTS

Ewwhﬁm—m SR Do VT T2
hL

Center Freq: 526400000

¢ Gale o

MHz
Trig: Free Run AvglHold: 1010

BAten: 30 dB

22322 M0 15,2017
Radie Std: Nane

Radio Device: BTS

Ref 30.00 dBm

10 dBdi Ref 30.00 dBm

Log

Center 826.4 MHzZ
#Res BW 51 kHz

#VBW 150 kHzZ

Span 10 MHz
Sweep 5.333 ms|

Center 826.4 MHzZ
#Res BW 51 kHz

#VBW 150 kHzZ

Span 10 MHZ
Sweep 5.333 ms|

Occupied Bandwidth

4.1380 MHz
Transmit Freq Error 842 Hz
x dB Bandwidth 4.696 MHz

Total Power 30.5 dBm
OBW Power 98.00 %
xdB -26.00 dB

Occupied Bandwidth Total Power 30.6 dBm
4.1421 MHz

Transmit Freq Error -5.095 kHz OBW Power 99.00 %

x dB Bandwidth 4.691 MHz xdB -26.00 dB

REL99 Low channel

HSDPA Low channel

Ewwhﬁm—m SR Do VT T2
hL

Center Freq: 636600000

A GaleLow

Mz
AvglHold: 1040

02.22:00 st 18, 2017
Radia Std: None

Radia Device: BTS

Ewwhﬁm—m SR Do VT T2
hL

Center Freq: 636600000
e Trig: FresRun
A GaleLow

Mz
AvglHold:> 4010
#aten: 30 4B

22345 MOsC
Radio Std. Nane

Radie Device: BTS

0 dBidiv Ref 30.00 dBm
Lo

0 dBidiv Ref 30.00 dBm

Log

Center 836.6 MHZ
#Res BW 51 kHz

#VBW 150 kHzZ

Span 10 MHz
Sweep 5.333 ms|

Center 836.6 MHZ
#Res BW 51 kHz

#VBW 150 kHzZ

Span 10 MHZ
Sweep 5.333 ms|

Occupied Bandwidth

4.1431 MHz
Transmit Freq Error 8.112 kHz
x dB Bandwidth 4,695 MHz

Total Power 30.4 dBm
OBW Power 99.00 %
x dB =26.00 dB

Occupied Bandwidth Total Power 30.6 dBm
4.1332 MHz

Transmit Freq Error 1.918 kHz OBW Power 99.00 %

x dB Bandwidth 4.702 MHz x dB -26.00 dB

REL99 Mid channel

HSDPA Mid channel

Eww.---.a,.,_.-m SRR R e N LT
R F

Center Freq: B46.600000 MHz

02,2227 P 15,3017

Eww.---.a,.,_.-m SRR R e N LT
R F

Center Freq: B46.600000

03:34:47 PMDec 18,017

Radio Std: None )Mz Radio Std: Nane
e Trig: Fres Run “AvaiHold:> 1040, e Trig: Fras Run AvglHold: 10110
A Gl oo #Aren: 30 dB. Radio Device: BTS A GainLow #hrien: 30 6B Radio Device: BTS
ouaiay  Ref 30.00 dBm ouaiay  Ref 30.00 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 30.7 dBm Occupied Bandwidth Total Power 30.8 dBm
4.1357 MHz 4.1308 MHz
Transmit Freq Error -5.040 kHz OBW Power 99.00 % Transmit Freq Error -5.984 kHz OBW Power 99.00 %
x dB Bandwidth 4.673 MHz x dB -26.00 dB x dB Bandwidth 4.694 MHz x dB -26.00 dB

REL99 High channel

HSDPA High channel
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WCDMA Band 2

Band 2

Ewww-m G R Dot T\ LT 2
KL

A GaleLow

Center Fraq: 1852400000 GHz
. Trig: Free Run

“AvglHold:> 4010
#aten: 30 4B

02,0651 P e 15,3017
Radia Std: None

Radia Device: BTS

Ewww-m G R Dot T\ LT 2
KL

A GaleLow

Center Fraq: 1852400000 GHz
. Trig: Free Run

“AvglHold: 1040
#aten: 30 4B

03:08:40 PMDc 15,2017
Radio Std. Nane

Radie Device: BTS

10 dBdi Ref 30.00 dBm
og

10 dBdi Ref 30.00 dBm

‘Center 1.852 GHz

Span 10 MHz

Log

‘Center 1.852 GHz

Span 10 MHz

#Res BW 47 kHz #VEBW 130 kHz Sweep 5.333ms, #Res BW 47 kHz #VEBW 130 kHz Sweep 5.333ms
Occupied Bandwidth Total Power 29.9 dBm Occupied Bandwidth Total Power 29.4 dBm
4.1462 MHz 4.1428 MHz
Transmit Freq Error 1.412 kHz OBW Power 99.00 % Transmit Freq Error -4.504 kHz OBW Power 99.00 %
x dB Bandwidth 4.705 MHz x dB -26.00 dB x dB Bandwidth 4.692 MHz x dB -26.00 dB

REL99 Low channel

HSDPA Low channel

Ve e Rty UL BT R B 287 €U 23 =T Ve e Rty UL BT R B 287 €U 23 =
i * i 02.07.1 PO 18,2017 i * i w2597 e 16,2017
Center Freq: 1350000000 GHz Radia Sed: Hone Center Freq: 1350000000 GHz Radio Std: Nane.
. Trig: FroeRun “AvglHold: 1010 . Trig: FroeRun “AvglHold: 1010
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 1.88 GHz Span 10 MHz Center 1.88 GHz Span 10 MHz
[#Res BW 47 kHz #VBW 130 kHz Sweep 5.333 ms, [#Res BW 47 kHz #VBW 130 kHz Sweep 5.333 ms

Occupied Bandwidth Total Power 29.7 dBm Occupied Bandwidth Total Power 29.7 dBm

4.1312 MHz 4.1462 MHz
Transmit Freq Error -10.889 kHz OBW Power 99.00 % Transmit Freq Error -B.468 kHz OBW Power 99.00 %
x dB Bandwidth 4.695 MHz xdB -26.00 dB x dB Bandwidth 4.680 MHz xdB -26.00 dB

REL99 Mid channel

HSDPA Mid channel

Ewwhﬁw—"l SR Do VT T2
hL

¢ Gale o

Center Freq: 1807600000 GHz
. Trig: FresRun

AvglHold: 1010
BAten: 30 dB

02.07:45 et 18, 2017
Radia Std: Hone

Radio Device: BTS

Ewwhﬁw—"l SR Do VT T2
hL

¢ Gale o

Center Freq: 1807600000 GHz
. Trig: FresRun

AvglHold:> 1010
BAten: 30 dB

20934 M08 3
Radie Std: Nane

Radio Device: BTS

10 dBdi Ref 30.00 dBm

10 dBdi Ref 30.00 dBm
og

Log

Center 1.908 GHz
#Res BW 47 kHz

#VBW 130 kHz

Span 10 MHz
Sweep 5.333 ms|

Center 1.908 GHz
#Res BW 47 kHz

#VBW 130 kHz

Span 10 MHZ
Sweep 5.333 ms|

Occupied Bandwidth Total Power 30.3 dBm
4.1401 MHz

Transmit Freq Error -14.806 kHz OBW Power 99.00 %

x dB Bandwidth 4.716 MHz xdB -26.00 dB

Occupied Bandwidth

4.1440 MHz
Transmit Freq Error 8,651 kHz
x dB Bandwidth 4.675 MHz

Total Power 29.9 dBm
OBW Power 98.00 %
xdB -26.00 dB

REL99 High channel

HSDPA High channel
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LTE Ban

d17

‘Weysight Spectnum Amasbyres - UL 48518 1 R Dates 32972017 1 CLT: 22
s
enter Freq 709. z

05:1599 P et 15, 2017

‘Weysight Spectnum Amasbyres - UL 48518 1 R Dates 32972017 1 CLT: 22
s
enter Freq 709. z

Center Freq: 709.000000 MHz Radia Std: Hone Center Freq: 709.000000 MHz Radie Std: Nane
e Trig: FreeRun AvglHold:>1010 e Trig: FreeRun AvglHald:> 1010
¢ Gale o #Atten: 12 4B Radio Device: BTS ¢ Gale o #Atten: 12 4B Radio Device: BTS

0511532 M08 15,2017

Ref 30.00 dBm

Ref 30.00 dBm

Log

Center 709 MHz

#Res BW 150 kHz #VBW 470 kHzZ

Span 15 MHz
Sweep 1.333 ms|

Center 709 MHz

#Res BW 150 kHz #VBW 470 kHzZ

Span 15 MHZ
Sweep 1.333 ms|

Occupied Bandwidth Total Power 29.8 dBm
8.9413 MHz

Transmit Freq Error 9.499 kHz OBW Power 99.00 %

x dB Bandwidth 10.10 MHz xdB -26.00 dB

Occupied Bandwidth Total Power 28.5dBm
8.9307 MHz

Transmit Freq Error 2,626 kHz OBW Power 99.00 %

x dB Bandwidth 10.04 MHz xdB -26.00 dB

10MHz QPSK Low channel

10MHz 16QAM Low channel

Band 17

10MHz

Center Freq: 710.000000 MHz
. Trig: Free Run AvglHold: 1040
#aten: 32 4B

eyt pecim Aesyres UL S5818 R Dot /297007 CLT:02
RL
enter Fr X z

A GaleLow

05:15 56 P Dat 15, 2017
Radia Std: None

Radia Device: BTS

Center Freq: 710.000000 MHz
Trig: Free Run AvglHold: 1040
#aten: 32 4B

epsight Spectrim ewsyer - UL 88518 R Dot /29,0817 CLT:22
RL T
enter Fr X z

A GaleLow

u15:36
Radio Std. Non

Radie Device: BTS

Ref 30.00 dBm

Ref 30.00 dBm

Log

Center 710 MHz

#Res BW 150 kHz #VBW 470 kHzZ

Span 15 MHz
Sweep 1.333 ms|

Center 710 MHz

#Res BW 150 kHz #VBW 470 kHzZ

Span 15 MHZ
Sweep 1.333 ms|

Occupied Bandwidth Total Power 29.7 dBm
8.9468 MHz

Transmit Freq Error 728 Hz OBW Power 99.00 %

x dB Bandwidth 10.28 MHz x dB -26.00 dB

Occupied Bandwidth Total Power 28.6 dBm
8.9597 MHz

Transmit Freq Error 11.305 kHz OBW Power 99.00 %

x dB Bandwidth 10.05 MHz x dB -26.00 dB

10MHz QPSK Mid channel

10MHz 16QAM Mid channel

e e L e L E
R F
enter Fre . z

0511644 P Do 18,3017

e e L e L E
R F
enter Fre . z

051708 PMDec 18,2017

Cantar Freg: 711.000000 Mtz Radia St None Cantar Freg: 711.000000 Mtz Radio Std. Nane
s Trig: FreeRun ‘AvglHold: 10140 e. Trig FreeRun “AvglHold: 1040
A Gale Lo #atzen: 32.dB. Readia Device: BTS AFGainiLow #Atten: 3268 Radic Device: BTS
0 didiv Ref 30.00 dBm 0 didiv Ref 30.00 dBm
Log Log
Center 711 MHz Span 15 MHz Center 711 MHz Span 15 MHz
#Res BW 150 kHz #VEBW 470 kHz Sweep 1.333ms, #Res BW 150 kHz #VEBW 470 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 29.6 dBm Occupied Bandwidth Total Power 28.6 dBm
8.9525 MHz 8.9641 MHz
Transmit Freq Error -1.599 kHz OBW Power 99.00 % Transmit Freq Error -3.553 kHz OBW Power 99.00 %
x dB Bandwidth 10.16 MHz x dB -26.00 dB x dB Bandwidth 10.43 MHz x dB -26.00 dB

10MHz QPSK High channel

10MHz 16QAM High channel
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Band 17

5MHz

‘Weysight Spectnum Amasbyres - UL 48518 1 R Dates 32972017 1 CLT: 22
s
enter Freq 706. z

¢ Gale o

Center Freq: 705.500000 MHz

Trig: Free Run
BAten: 32 4B

AvglHald:> 1010

051241 et 15, 2017
Radia Std: Hone

‘Weysight Spectnum Amasbyres - UL 48518 1 R Dates 32972017 1 CLT: 22
s
enter Freq 706. z

Radio Device: BTS

¢ Gale o

Center Freq: 708.500000
. Trig: FresRun

MHz
AvglHald:> 1010
BAten: 32 4B

0511394 PM0C 15,2017
Radie Std: Nane

Radio Device: BTS

Log

da/diy Ref 30.00 dBm

Log

Ref 30.00 dBm

Center 706.5 MHz
#Res BW 75 kHz

#VBW 220 kHz

Span 7.5 MHz
Sweep 4ms

Center 706.5 MHz
#Res BW 75 kHz

#VBW 220 kHz

Span 7.5 MHZ,
Sweep 4 ms

x dB Bandwidth

Transmit Freq Error

Occupied Bandwidth

4.4831 MHz
4,164 kHz
5320 MHz

Total Power 29.7 dBm
OBW Power 98.00 %
xdB -26.00 dB

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

4.4968 MHz
783 Hz
5154 MHz

Total Power 28.6 dBm
OBW Power 98.00 %
xdB -26.00 dB

5MHz QPSK Low channel

5MHz 16QAM Low channel

e e L e L E
AL o
enter Fre . z

Center Freq: 710.000000 MHz

0511338 P Do 15,3017
Radia Std: None

e e L e L E
AL o
enter Fre . z

Center Freq: 710.000000 MHz
Trig: Free Run AvglHold: 1040

05:15:50 PMDec 18,2017
Radio Std. Nane

o Trig: FresRun “AvglHold: 4040 .
A Gale Lo #atzen: 32.dB. Readia Device: BTS AFGainiLow #Atten: 3268 Radic Device: BTS
0 didiv Ref 30.00 dBm 0 didiv Ref 30.00 dBm
Log Log
Center 710 MHZ Span 7.5 MHz Center 710 MHZ Span 7.5 MHz
4Res BW 75 kHz #VBW 220 kHz Sweep 4 ms 4Res BW 75 kHz #VBW 220 kHz Sweep 4 ms
Occupied Bandwidth Total Power 29.7 dBm Occupied Bandwidth Total Power 28.6 dBm
4.4991 MHz 4.4903 MHz
Transmit Freq Error -10.518 kHz OBW Power 99.00 % Transmit Freq Error -4.580 kHz OBW Power 99.00 %
x dB Bandwidth 5.280 MHz x dB -26.00 dB x dB Bandwidth 5.241 MHz x dB -26.00 dB

5MHz QPSK Mid channel

5MHz 16QAM Mid channel

Eww---—m_—-m ERIE R Dt MRTLCLT T =y Ve e Rty - UL G817 R Do M LTS =y
AL LI AT 05114.14 PO 13,2017 E AL LI AT 05:14:37 PMDc 18,3017
Center Fraq: 713.500000 Mz Radia St None Center Fraq: 713.500000 Mz Radio Std. Nane
erwor Freq 713 2 ree T FreoRun ) erwor Freq 713 2 ree T FreoRun )
A Gale Lo #atzen: 32.dB. Readia Device: BTS AFGainiLow #Atten: 3268 Radic Device: BTS
0 didiv Ref 30.00 dBm 0 didiv Ref 30.00 dBm
Log Log |
Center 713.5 MHz Span 7.5 MHz Center 713.5 MHz Span 7.5 MHz
#Res BW 75 kHz #VEBW 220 kHz Sweep 4ms #Res BW 75 kHz #VEBW 220 kHz Sweep 4 ms
Occupied Bandwidth Total Power 29.7 dBm Occupied Bandwidth Total Power 28.5 dBm
4.5031 MHz 4.4992 MHz
Transmit Freq Error -3.815 kHz OBW Power 99.00 % Transmit Freq Error -2.751 kHz OBW Power 99.00 %
x dB Bandwidth 5.306 MHz x dB -26.00 dB x dB Bandwidth 5.210 MHz x dB -26.00 dB

5MHz QPSK High channel

5MHz 16QAM High channel
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LTE Band 5

Band 5

10MHz

eyt pecim Aesyres UL S5818 R Dot /297007 CLT:02
RL
enter Fr X z

Center Freq: £20.000000
v Trig: Froe Run
¢ Gale o

MHz
AvglHold: 1010
BAten: 32 4B

043120 POt 15, 2017
Radia Std: Hone

‘Weysight Spectnum Amasbyres - UL 48518 1 R Dates 32972017 1 CLT: 22
s
enter Freq 829. z

Radio Device: BTS

¢ Gale o

Center Freq: £20.000000
. Trig: FresRun
BAten: 32 4B

MHz
AvglHald:> 1010

4.3 42 M0 15,2017
Radie Std: Nane

Radio Device: BTS

Ref 30.00 dBm

Ref 30.00 dBm

Log

Center 829 MHz
#Res BW 150 kHz

#VBW 470 kHz

Span 15 MHz
Sweep 1.333ms

Center 829 MHz
#Res BW 150 kHz

#VBW 470 kHz

Span 15 MHz
Sweep 1.333ms

Occupied Bandwidth

8.9837 MHz
Transmit Freq Error 4,073 kHz
x dB Bandwidth 10.40 MHz

Total Power 30.7 dBm
OBW Power 98.00 %
xdB -26.00 dB

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

8.9867 MHz
1.246 kHz
10.31 MHz

Total Power 20.8 dBm
OBW Power 98.00 %
xdB -26.00 dB

10MHz QPSK Low channel

10MHz 16QAM Low channel

‘Weysight Spectnum Amasbyres - UL 48518 1 R Dates 32972017 1 CLT: 22
s
enter Freq 836. z

e Trig: FreeRun
¢ Gale o

Center Freq: 535.500000 MHz
AvglHald:> 1010
BAten: 32 4B

083207 et 15, 2017
Radia Std: Hone

‘Weysight Spectnum Amasbyres - UL 48518 1 R Dates 32972017 1 CLT: 22
s
enter Freq 836. z

Radio Device: BTS

¢ Gale o

Center Freq: £35.500000
Trig: Free Run
BAten: 32 4B

MHz
AvglHold: 1010

04:37:29 M0 15,2017
Radie Std: Nane

Radio Device: BTS

Ref 30.00 dBm

Ref 30.00 dBm

Center 836.5 MHzZ
#Res BW 150 kHz

#VBW 470 kHzZ

Span 15 MHz
Sweep 1.333 ms|

Center 836.5 MHzZ
#Res BW 150 kHz

#VBW 470 kHzZ

Span 15 MHZ
Sweep 1.333 ms|

Occupied Bandwidth

8.9520 MHz
Transmit Freq Error 3,065 kHz
x dB Bandwidth 10.22 MHz

Total Power 30.8 dBm
OBW Power 98.00 %
xdB -26.00 dB

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

8.9563 MHz
3.071 kHz
10.45 MHz

Total Power 30.0 dBm
OBW Power 98.00 %
xdB -26.00 dB

10MHz QPSK Mid channel

10MHz 16QAM Mid channel

‘Weysight Spectnum Amasbyres - UL 48518 1 R Dates 32972017 1 CLT: 22
s
enter Freq 844. z

e Trig: FreeRun
¢ Gale o

Center Freq: B44.000000 MHz
AvglHold: 1010
BAten: 32 4B

083254 et 15, 2017
Radia Std: Hone

‘Weysight Spectnum Amasbyres - UL 48518 1 R Dates 32972017 1 CLT: 22
s
enter Freq 844. z

Radio Device: BTS

¢ Gale o

Center Freq: 544000000
. Trig: FresRun

MHz
AvglHold: 1010
BAten: 32 4B

43317 M0 18,2017
Radie Std: Nane

Radio Device: BTS

Ref 30.00 dBm

Ref 30.00 dBm

Log

Log

Center 844 MHz
#Res BW 150 kHz

#VBW 470 kHzZ

Span 15 MHz
Sweep 1.333 ms|

Center 844 MHz
#Res BW 150 kHz

#VBW 470 kHzZ

Span 15 MHZ
Sweep 1.333 ms|

Occupied Bandwidth

8.9797 MHz
TransmitFreq Error  -22.443 kHz
x dB Bandwidth 1047 MHz

Total Power 31.0 dBm
OBW Power 98.00 %
xdB -26.00 dB

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

8.9773 MHz
16584 kHz
10.20 MHz

Total Power 30.1 dBm
OBW Power 98.00 %
xdB -26.00 dB

10MHz QPSK High channel

10MHz 16QAM High channel
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42514 M0C 15,2017

Ve e Rty UL BT R B 287 €U 23 == Ve e Rty UL BT R B 287 €U 23
E i * i 04.2852 PO 18,2017 E i * i
Center Freq: 826.500000 MHz Radia Std: Hone Center Freq: 826.500000 MHz Radio Std: Nane.
enter Freq 826. z - Tiig Frea Ran ) enter Freq 826. = - Tiig Frea Ran Je—
4 Gale Lo #Atten: 3208 Radio Device: BTS 4 Gale Lo #Atten: 3208 Radio Devics: BTS
ouaiay  Ref 30.00 dBm ouziay  Ref 30.00 dBm
Log Log
‘Center 826.5 MHz Span 7.5 MHz ‘Center 826.5 MHz ‘Span 7.5 MHz.
[#Res BW 75 kHz FVBW 220 kHz Sweep 4ms [#Res BW 75 kHz FVBW 220 kHz Sweep 4ms
Occupied Bandwidth Total Power 30.9 dBm Occupied Bandwidth Total Power 20.8 dBm
4.5047 MHz 4.4909 MHz
Transmit Freq Error -2.772 kHz OBW Power 99.00 % Transmit Freq Error -3.141 kHz OBW Power 99.00 %
x dB Bandwidth 5.182 MHz x dB -26.00 dB x dB Bandwidth 5.305 MHz x dB -26.00 dB

5MHz QPSK Low channel

5MHz 16QAM Low channel

eyt Specm Ay - UL G910 Dot MREIT N CLT 2T =y Ve e Rty - UL G817 R Do M LTS =y
AL LI AT 54:39.39 PO 13,2017 AL LI AT 04:30:81 PMDec 15,3017
Frremenmecnir | L Frremenmecnir | L ey
A Gale Lo #atzen: 32.dB. Readia Device: BTS AFGainiLow #Atten: 3268 Radic Device: BTS
0 didiv Ref 30.00 dBm 0 didiv Ref 30.00 dBm
Log Log
Band 5
5MHz Center 836.5 MHZ Span 7.5 MHz Center 836.5 MHZ Span 7.5 MHZ
#Res BW 75 kHz #VBW 220 kHz Sweep 4 ms #Res BW 75 kHz #VBW 220 kHz Sweep 4 ms
Occupied Bandwidth Total Power 30.9 dBm Occupied Bandwidth Total Power 30.0 dBm
4.4970 MHz 4.4906 MHz
Transmit Freq Error -1.228 kHz OBW Power 99.00 % Transmit Freq Error -2.207 kHz OBW Power 99.00 %
x dB Bandwidth 5.220 MHz x dB -26.00 dB x dB Bandwidth 5.143 MHz x dB -26.00 dB

5MHz QPSK Mid channel

5MHz 16QAM Mid channel

Eww---—m_—-m ERIE R Dt MRTLCLT T =y Ve e Rty - UL G817 R Do M LTS =y
AL LI AT 54:30.35 PO 13,2017 E AL LI AT 4:35:48 PMDc 18, 3017
Center Fraq: B46,500000 Mz Radia St None Center Fraq: B46,500000 Mz Radio Std. Nane
erwor Freq 045 2 v T FreoRun ) erwor Freq 045 2 v T FreoRun )
A Gale Lo #atzen: 32.dB. Readia Device: BTS AFGainiLow #Atten: 3268 Radic Device: BTS
0 didiv Ref 30.00 dBm 0 didiv Ref 30.00 dBm
Log Log
Center 846.5 MHz Span 7.5 MHz Center 846.5 MHz Span 7.5 MHz
#Res BW 75 kHz #VEBW 220 kHz Sweep 4ms #Res BW 75 kHz #VEBW 220 kHz Sweep 4 ms
Occupied Bandwidth Total Power 31.0 dBm Occupied Bandwidth Total Power 30.1 dBm
4.5093 MHz 4.5041 MHz
Transmit Freq Error -2.942 kHz OBW Power 99.00 % Transmit Freq Error 1.575 kHz OBW Power 99.00 %
x dB Bandwidth 5.296 MHz x dB -26.00 dB x dB Bandwidth 5.315 MHz x dB -26.00 dB

5MHz QPSK High channel

5MHz 16QAM High channel
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4:26:46 M0 15,2017

Ve e Rty UL BT R B 287 €U 23 == Ve e Rty UL BT R B 287 €U 23
E i * i 04.26.24 PO 15, 2017 E i * i
Center Freq: 25.500000 MHz Radia Std: Hone Center Freq: 25.500000 MHz Radio Std: Nane.
enter Freq B25. z - Tiig Frea Ran ) enter Freq B25. z - Tiig Frea Ran )
4 Gale Lo #Atten: 3208 Radio Device: BTS 4 Gale Lo #Atten: 3208 Radio Devics: BTS
ouziay  Ref 30.00 dBm ouaiay  Ref 30.00 dBm
Log Log |
‘Center 825.5 MHz Span 4.5 MHz ‘Center 825.5 MHz ‘Span 4.5 MHz.
[#Res BW 47 kHz FVBW 130 kHz Sweep 2.667 ms [#Res BW 47 kHz FVBW 130 kHz Sweep 2.667 ms
Occupied Bandwidth Total Power 30.9 dBm Occupied Bandwidth Total Power 30.0 dBm
2.7040 MHz 2.7003 MHz
Transmit Freq Error -2.838 kHz OBW Power 99.00 % Transmit Freq Error 1.831 kHz OBW Power 99.00 %
x dB Bandwidth 3.096 MHz x dB -26.00 dB x dB Bandwidth 3.089 MHz x dB -26.00 dB

3MHz QPSK Low channel

3MHz 16QAM Low channel

Eww---—m_—-m ERIE R Dt MRTLCLT T =y Ve e Rty - UL G817 R Do M LTS =y
AL LI AT 54:27.11 PO 13,2007 E AL LI AT 0433733 MDec 18,3017
Center Fraq: 636500000 Mz Radia Std: None Center Fraq: 636500000 Mz Radio Std. Nane
erwtor Freq B35 2 vae T FreoRun ‘Waola> 1010 erwtor Freq B35 2 vae T FreoRun ‘Waola> 1010
A Gale Lo #atzen: 32.dB. Readia Device: BTS AFGainiLow #Atten: 3268 Radic Device: BTS
0 didiv Ref 30.00 dBm 0 didiv Ref 30.00 dBm
Log Log |
Band 5
3M Hz Center 836.5 MHZ Span 4.5 MHz Center 836.5 MHZ Span 4.5 MHZ
#Res BW 47 kHz #VEBW 130 kHz Sweep 2.667 ms, #Res BW 47 kHz #VEBW 130 kHz Sweep 2.667 ms
Occupied Bandwidth Total Power 30.9 dBm Occupied Bandwidth Total Power 29.9 dBm
2.7078 MHz 2.6994 MHz
Transmit Freq Error =1.010 kHz OBW Power 99.00 % Transmit Freq Error 1.252 kHz OBW Power 99.00 %
x dB Bandwidth 3.087 MHz x dB -26.00 dB x dB Bandwidth 3.082 MHz x dB -26.00 dB

3MHz QPSK Mid channel

3MHz 16QAM Mid channel

Eww---—m_—-m ERIE R Dt MRTLCLT T =y Ve e Rty - UL G817 R Do M LTS =y
AL LI AT 042757 PO 13,2017 E AL LI AT 04:28:36 MDec 15,3017
Center Fraq: B47.500000 Mz Radia Std: None Center Fraq: B47.500000 Mz Radio Std. Nane
Cr=il & z o T Freeun “vglHold:> 1040 enter Fr . z cae T Freeum vgiHeld: 101
A Gale Lo #atzen: 32.dB. Readia Device: BTS AFGainiLow #Atten: 3268 Radic Device: BTS
0 didiv Ref 30.00 dBm 0 didiv Ref 30.00 dBm
Log Log
Center 847.5 MHz Span 4.5 MHz Center 847.5 MHz Span 4.5 MHz
#Res BW 47 kHz #VEBW 130 kHz Sweep 2.667 ms, #Res BW 47 kHz #VEBW 130 kHz Sweep 2.667 ms
Occupied Bandwidth Total Power 31.2dBm Occupied Bandwidth Total Power 30.0 dBm
2.7004 MHz 2.6961 MHz
Transmit Freq Error 814 Hz OBW Power 99.00 % Transmit Freq Error 176 Hz OBW Power 99.00 %
x dB Bandwidth 3.074 MHz x dB -26.00 dB x dB Bandwidth 3.066 MHz x dB -26.00 dB

3MHz QPSK High channel

3MHz 16QAM High channel
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et Specem Aty - UL 510§ Dot JR0TT CLT 22 =T Feyme Specim Aty - UL 6516 R Dot VEB/RT CLT 22 ey
AL e 0 i 54.34:42 PDc 13,2017 AL e 0 i 04:25:85 PMDec 15,3017
Frremenmecnir | o L e Frremenmecnir | L
A Gale Lo #atzen: 32.dB. Readia Device: BTS AFGainiLow #Atten: 3268 Radic Device: BTS
0 didiv Ref 30.00 dBm 0 didiv Ref 30.00 dBm
Log Log
Band 5
1.4MHz Center 836.5 MHZ Span 2.1 MHz Center 836.5 MHZ Span 2.1 MHZ
. #Res BW 22 kHz #VBW 62 kHz Sweep 5.333ms, #Res BW 22 kHz #VBW 62 kHz Sweep 5.333ms
Occupied Bandwidth Total Powsr 30.6 dBm Occupied Bandwidth Total Power 29.9 dBm
1.0916 MHz 1.0929 MHz
Transmit Freq Error 1.601 kHz OBW Power 99.00 % Transmit Freq Error -1.548 kHz OBW Power 99.00 %
x dB Bandwidth 1.363 MHz x dB -26.00 dB x dB Bandwidth 1.391 MHz x dB -26.00 dB

Ve e Rty UL BT R B 287 €U 23 =T Ve e Rty UL BT R B 287 €U 23 =
E i * i 04.2356 PO 18,2017 E i * i w77 0ec
Center Freq: 624700000 MHz Radia Std: Hone Center Freq: 624700000 MHz Radio Std: Nane.
enter Froq 824. z - Tiig Frea Ran ) enter Froq 824. z - Tiig Frea Ran )
4 Gale Lo #Atten: 3208 Radio Device: BTS 4 Gale Lo #Atten: 3208 Radio Devics: BTS
ouaiay  Ref 30.00 dBm ouaiay  Ref 30.00 dBm
Log Log
‘Center 824.7 MHZ Span 2.1 MHz ‘Center 824.7 MHZ ‘Span 2.1 MHz.
[#Res BW 22 kHz FVBW 62 kHz Sweep 5.333 ms [#Res BW 22 kHz FVBW 62 kHz Sweep 5.333 ms
Occupied Bandwidth Total Power 30.5dBm Occupied Bandwidth Total Power 20.5 dBm
1.0885 MHz 1.0917 MHz
Transmit Freq Error 343 Hz OBW Power 99.00 % Transmit Freq Error 604 Hz OBW Power 99.00 %
x dB Bandwidth 1.363 MHz x dB -26.00 dB x dB Bandwidth 1.397 MHz x dB -26.00 dB

1.4MHz QPSK Low channel

1.4MHz 16QAM Low channel

1.4MHz QPSK Mid channel

1.4MHz 16QAM Mid channel

Ewww-un I8 R Dot MEBIRT CLT 22 =y Ewww-un AR Dot M CLT T ey
AL i 04:25.39 PO 13,2007 AL i 42551 PMDec 18,3017
Center Freq: B48.300000 Mz Radia Std: None Center Freq: B48.300000 Mz Radio Std. Nane
erwor Freq 048 2 v T FreoRun ‘Waola> 1010 erwor Freq 048 2 v T FreoRun )
A Gale Lo #atzen: 32.dB. Readia Device: BTS AFGainiLow #Atten: 3268 Radic Device: BTS

0 didiv Ref 30.00 dBm 0 didiv Ref 30.00 dBm
Log ‘ Log
Center 848.3 MHz Span 2.1 MHz Center 848.3 MHz Span 2.1 MHz
#Res BW 22 kHz #VBW 62 kHz Sweep 5.333ms, #Res BW 22 kHz #VBW 62 kHz Sweep 5.333ms

Occupied Bandwidth Total Power 30.9 dBm Occupied Bandwidth Total Power 30.1 dBm

1.0900 MHz 1.0952 MHz
Transmit Freq Error 525 Hz OBW Power 99.00 % Transmit Freq Error =700 Hz OBW Power 99.00 %
x dB Bandwidth 1.406 MHz x dB -26.00 dB x dB Bandwidth 1.380 MHz x dB -26.00 dB

1.4MHz QPSK High channel 1.4MHz 16QAM High channel

Page 29 of 89

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: 4788269334-E6V2 DATE: JAN 05, 2018
FCC ID: ASBLSMG611KOR

9.1. BAND EDGE EMISSIONS

RULE PART(S)
FCC: §22.359, §24.238 and 827. 53

LIMITS

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

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 band edge emissions were measured at the required operating frequencies in each band on
the Spectrum Analyzer.

GSM

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

c) Setspan = 1.5 times the OBW;

d) Sweeptime=1S;

e) Detector = RMS;

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

g) Trace mode = Average(100);

h) Add duty cycle correction factor (9dB)

WCDMAI/LTE
b) Setthe RBW =1 ~ 1.5 % of OBW/(Typically limited to a minimum RBW of 1% of the OBW)
b) SetVBW =3 x RBW;
c) Setspan = 1.5 times the OBW,
d) Sweep time = Auto;
e) Detector = RMS;
f) Ensure that the number of measurement points = 2*Span/RBW;

g) Trace mode = Average (100);
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RESULTS
GSM
Band Mode Side f [MHZ] Level [dBm] Limit [dBm]
Lower 1849.982 -18.075
GPRS
Upper 1910.008 -17.080
GSM1900 -13.00
Lower 1849.987 -27.436
EGPRS
Upper 1910.000 -26.403
WCDMA
Band Mode Side f [MHZ] Level [dBm] Limit [dBm]
Lower 824 -25.216
REL99
Upper 849 -30.485
Band 5
Lower 824 -27.653
HSDPA
Upper 849 -29.466
-13.00
Lower 1850 -26.730
REL99
Upper 1910 -25.450
Band 2
Lower 1850 -31.425
HSDPA
Upper 1910 -28.790
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LTE 17
Bandwidth Mode Side RB Status f [MHZ] Level [dBm] Limit [dBm]
1RB 704.000 -34.770
Lower
FRB 704.000 -29.931
QPSK
1RB 716.000 -32.915
Upper
FRB 716.000 -28.437
10 MHz
1RB 704.000 -36.758
Lower
FRB 704.000 -30.196
16QAM
1RB 716.000 -32.468
Upper
FRB 716.000 -32.238
-13.00
1RB 704.000 -23.704
Lower
FRB 704.000 -26.380
QPSK
1RB 716.000 -21.859
Upper
FRB 716.000 -25.311
5 MHz
1RB 704.000 -22.784
Lower
FRB 704.000 -25.294
16QAM
1RB 716.000 -23.813
Upper
FRB 716.000 -26.541
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LTES
Bandwidth Mode Side RB Status f [MHZ] Level [dBm] Limit [dBm]
1RB 824.000 -32.175
Lower
FRB 824.000 -27.282
QPSK
1RB 849.000 -30.705
Upper
FRB 849.000 -24.748
10 MHz
1RB 824.000 -30.350
Lower
FRB 824.000 -30.695
16QAM
1RB 849.000 -32.066
Upper
FRB 849.000 -30.101
1RB 824.000 -19.670
Lower
FRB 824.000 -23.665
QPSK
1RB 849.000 -19.270
Upper
FRB 849.000 -25.728
5 MHz
1RB 824.000 -22.018
Lower
FRB 824.000 -25.383
16QAM
1RB 849.000 -23.087
Upper
FRB 849.000 -25.717
-13.00
1RB 824.000 -17.102
Lower
FRB 824.000 -23.498
QPSK
1RB 849.000 -17.038
Upper
FRB 849.000 -22.816
3 MHz
1RB 824.000 -17.731
Lower
FRB 824.000 -24.277
16QAM
1RB 849.000 -18.180
Upper
FRB 849.000 -24.097
1RB 824.000 -22.407
Lower
FRB 824.000 -23.604
QPSK
1RB 849.000 -21.185
Upper
FRB 849.000 -24.091
1.4 MHz
1RB 824.000 -25.442
Lower
FRB 824.000 -22.632
16QAM
1RB 849.000 -22.621
Upper
FRB 849.000 -23.406
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9.1.1. BAND EDGE PLOTS
GSM
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