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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/ac/ax, ANT+,
NFC and WPT

MODEL NUMBER: SM-N975F/DS, SM-N975F, SM-N975X

SERIAL NUMBER: R3CM40CWOCE, R3CM40CW7RX, R3CM40CW9DH

(CONDUCTED, Original)

R3CM503RJ4R, R3CM503RHXX, R3CM40CW58E,R3CM506NLK,
R3CM506Q9KN, R3CM506Q9BW (RADIATED, Original);
R38M50ASH5W, R38M50ASHTT (Spot check)

DATE TESTED: MAY 21, 2019 — JUN 18, 2019(Original);
JUN 21, 2019 — JUN 26, 2019(Spot check);

APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 22H, 24E, 27H, 27L, 27F, 27M and 90S Pass

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

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

Approved & Released For

UL Korea, Ltd. By: Tested By:
}o&*‘-/k—

SungGil Park Junwhan Lee

Suwon Lab Engineer Suwon Lab Engineer

UL Korea, Ltd. UL Korea, Ltd.
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REPORT NO: 4789067225-E2V1 DATE: JUN 27, 2019
FCC ID: ABLSMN975F

1.1. INTRODUCTION OF TEST DATA REUSE

This report referenced from the FCC ID: ASLSMN976B PCE WWAN (FCC CFR 47 Part
22,24,27,90). And the applicant takes full responsibility that the test data as referenced in this
report represent compliance for this FCC ID.

1.2. DIFFERENCE

The FCC ID: ABLSMN975F shares the same enclosure and circuit board as FCC ID:
A3LSMN976B. The WWAN antennas and surrounding circuitry and layout are identical between
these two units.

After confirming through preliminary radiated emissions that the performance of the FCC ID:
A3LSMN976B remains representative of FCC ID: ASLSMN975F. The test data of FCC ID:
A3LSMN976B being submitted for this application to cover WWAN features.

1.3. SPOT CHECK VERIFICATION DATA
(Worst case of the ERP/EIRP and radiated spurious emissions)
Original model Spot check model
Band Test ltem | Worst Mode Fundamental Test Limit SM-N976B SM-N975F/DS Deviation Remark
Frequency
FCC ID : A3LSMN976B FCC ID : A3LSMN975F
GSM850 ERP GPRS 848.8 MHz 38.50 dBm 28.20 dBm 27.80 dBm -0.40 dB
RSE GPRS 836.6 MHz -13.00 dBm -29.90 dBm -48.50 dBm -18.60 dB  |2nd Harmonic
GSM1900 EIRP GPRS 1880.0 MHz 33.00 dBm 31.88 dBm 30.20 dBm -1.68 dB
RSE GPRS 1880.0 MHz -13.00 dBm -42.40 dBm -43.80 dBm -1.40 dB 2nd Harmonic
WCDMA EIRP REL99 1880.0 MHz 33.00 dBm 21.61 dBm 21.28 dBm -0.33 dB
Band 2 RSE REL99 18524 MHz -13.00 dBm -44.50 dBm -44.30 dBm 0.20 dB 4th Harmonic
WCDMA EIRP HSDPA 17124 MHz 30.00 dBm 23.57 dBm 21.67 dBm -1.90 dB
Band 4 RSE REL99 1752.6 MHz -13.00 dBm -47.60 dBm -45.60 dBm 2.00 dB 4th Harmonic
WCDMA ERP REL99 8264 MHz 38.50 dBm 17.88 dBm 16.81 dBm -1.07 dB
Band 5 RSE REL99 846.6 MHz -13.00 dBm -48.60 dBm -48.60 dBm 0.00 dB 4th Harmonic
LTE ERP QPSK 10M 829.0 MHz 38.50 dBm 17.42 dBm 16.59 dBm -0.83 dB
Band 5 RSE QPSK 10M 836.5 MHz -13.00 dBm -52.90 dBm -53.40 dBm -0.50 dB  [4th Harmonic
LTE EIRP QPSK 15M 2562.5 MHz 33.00 dBm 22.16 dBm 22.11 dBm -0.05 dB
Band 7 RSE QPSK 20M 2535 MHz -13.00 dBm -37.00 dBm -38.70 dBm -1.70 dB  [2nd Harmonic
LTE ERP QPSK 3M 707.5 MHz 34.80 dBm 16.49 dBm 14.99 dBm -1.50 dB
Band 12 RSE QPSK 3M 707.5 MHz -13.00 dBm -39.40 dBm -47.00 dBm -7.60 dB  [2nd Harmonic
LTE ERP QPSK 5M 779.5 MHz 34.80 dBm 17.15 dBm 16.34 dBm -0.81 dB
Band 13 RSE QPSK 10M 782.0 MHz -40.00 dBm -43.60 dBm -44.00 dBm -040 dB  [2nd Harmonic
LTE EIRP QPSK 1.4M 1882.5 MHz 33.00 dBm 21.14 dBm 22.29 dBm 1.15 dB
Band 25 RSE QPSK 20M 1860.0 MHz -13.00 dBm -44.50 dBm -44.60 dBm -0.10 dB  [4th Harmonic
LTE ERP QPSK 10M 829.0 MHz 38.50 dBm 16.15 dBm 15.76 dBm -0.39 dB
Band 26 RSE QPSK 15M 831.5 MHz -13.00 dBm -53.00 dBm -54.20 dBm -1.20 dB 4th Harmonic
LTE EIRP QPSK 15M 2595.0 MHz 33.00 dBm 26.23 dBm 24.43 dBm -1.80 dB
Band 38 RSE QPSK 20M 2595.0 MHz -25.00 dBm -36.30 dBm -36.20 dBm 0.10 dB 4th Harmonic
LTE EIRP QPSK 15M 2593.0 MHz 33.00 dBm 27.16 dBm 27.29 dBm 0.13 dB
Band 41(PC2) RSE QPSK 5M 2593.0 MHz -25.00 dBm -32.70 dBm -33.60 dBm -0.90 dB 4th Harmonic
LTE EIRP QPSK 10M 2593.0 MHz 33.00 dBm 25.25 dBm 24.86 dBm -0.39 dB
Band 41(PC3) RSE QPSK 15M 2503.5 MHz -25.00 dBm -33.40 dBm -35.40 dBm -2.00 dB 4th Harmonic
LTE EIRP QPSK 20M 1745.0 MHz 30.00 dBm 22.92 dBm 23.51 dBm 0.59 dB
Band 66 RSE QPSK 20M 1745.0 MHz -13.00 dBm -38.60 dBm -38.60 dBm 0.00 dB 6th Harmonic

Comparison of two models, upper deviation is within 3dB range and all test results are under
FCC Technical Limits.
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REPORT NO: 4789067225-E2V1

FCC ID: ABLSMN975F

DATE: JUN 27, 2019

1.4.

REFERENCE DETAIL

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

Equipment | Reference FCC | Application Reference Test Exhibit Variant Test Data
Class ID (Parent) Type report number Type Report Number | Re-used
Original 4789009800-E2 R-Leztrt 4789067225-E2 All
PCE A3LSMN976B Grgant Tgst
4789009800-E3 4789067225-E3 All
Report
4789009800-E5 Test 4789067225-E5 Al
(802.11b/g/n) Report (802.11b/g/n)
Original 4789009800-E6 Test 4789067225-E6
DTS ASLSMN376B Grant (802.11ax) Report (802.11ax) Al
4789009800-E4 Test 4789067225-E4 Al
Bluetooth LE Report Bluetooth LE
Original 4789009800-E7 Test 4789067225-E7
DSS ASLSMN976B Grant (Bluetooth) Report (Bluetooth) Al
4789009800-E8 Test 4789067225-E8 Al
Original (802.11a/n/ac) Report (802.11a/n/ac)
NIl A3LSMN9768 Grant 4789009800-E9 Test 4789067225-E9 Al
(802.11ax) Report (802.11ax)
4789009800-E10 Test 4789067225-E10 Al
Original (ANTH) Report (ANT+)
DXX A3LSMN976B Grant 4789009800-E11 Test 4789067225-E11 All
(NFC) Report (NFQC)
Original 4789009800-E12 Test 4789067225-E12
DCD A3LSMN976B Grant (WPT) Report WPT) All

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

Equipment | Reference FCC | Application i
Class ID (Parent) Type b edesd
Original All except SAR (full test), HAC (full test)
PCE A3LSMN976B Grant All except SAR (full test), HAC (full test)
Original All except SAR (full test), HAC (full test)
DTS A3LSMN976B Gg All except SAR (full test), HAC (full test)
rant Al
DSS A3LSMN976B oé'?;ﬂf' All except SAR (full test)
Original All except SAR (full test), HAC (full test)
NIl A3LSMN976B Grant All except SAR (full test), HAC (full test)
Original All
DXX A3LSMN976B Grant All
DCD A3LSMN976B Oé'?;}f' All except RF exposure
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REPORT NO: 4789067225-E2V1 DATE: JUN 27, 2019
FCC ID: ABLSMN975F

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

FCC CFR 47 Part 2.

FCC CFR 47 Part 22.

FCC CFR 47 Part 24.

FCC CFR 47 Part 27.

FCC CFR 47 Part 90.

ANSI TIA-603-E, 2016

ANSI C63.26, 2015

KDB 971168 D01 Power Meas License Digital Systems v03r01
KDB 484596 D01 Referencing Test Data vO1

CoNoOrWNE

3. FACILITIES AND ACCREDITATION

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

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

UL Korea, Ltd. is accredited by IAS, Laboratory Code TL-637. The full scope of accreditation
can be viewed at http://www.iasonline.org/PDFE/TL/TL-637.pdf.
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REPORT NO: 4789067225-E2V1 DATE: JUN 27, 2019
FCC ID: ABLSMN975F

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

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

4.2. SAMPLE CALCULATION

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

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 2.32 dB
Radiated Disturbance, 30 MHz to 1 GHz 3.86 dB
Radiated Disturbance, 1 GHz to 18 GHz 5.97 dB
Radiated Disturbance, 18 GHz to 40 GHz 5.57 dB

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 4789067225-E2V1 DATE: JUN 27, 2019
FCC ID: ABLSMN975F

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

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

5.2. MAXIMUM OUTPUT POWER

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

Note : Conducted output power results were excerpted from RF exposure test
report.(4789009800-S1 FCC Report SAR)

GSM
FCC Part 22/24
e . Conducted Radiated
Band Range Modulation
[MHZz] Avg [dBm] | Avg[mW] | Avg[dBm] | Avg [mW]

GPRS 34.00 2511.89 28.20 660.69
EGPRS 27.50 562.34 21.53 142.23
GPRS 30.80 1202.26 31.88 1541.70
EGPRS 25.70 371.54 27.70 588.84

GSM850 824~849

GSM1900 [ 1850~1910

WCDMA
FCC Part 22/24/27
ACLTENE) . Conducted Radiated
Band Range Modulation
[MHz] Avg [dBm] | Avg [mW] | Avg [dBm] | Avg [mW]
Band 5 824~849 Rel. 99 25.20 331.13 17.88 61.38
HSDPA 23.20 208.93 15.41 34.75

Rel. 99 24.30 269.15 23.54 225.94
HSDPA 24.20 263.03 23.57 227.51
Rel. 99 23.80 239.88 21.61 144.88
HSDPA 23.80 239.88 21.05 127.35

Band 4 1710~1755

Band 2 1850~1910
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REPORT NO: 4789067225-E2V1 DATE: JUN 27, 2019
FCC ID: ABLSMN975F

LTE Band 5
FCC Part 22
Frequency | g ndwidth | Modulation Conducted Radiated
Band Range
[MHZ] [MHZ] Avg [dBm] | Avg [mW] | Avg[dBm] [ Avg[mW]
QPSK 25.19 330.37 17.42 55.21
10 16QAM 23.13 205.59 14.79 30.13
640AM | 2191 | 15524 [FOI
QPSK 25.17 328.85 17.26 53.21
5 16QAM 23.20 208.93 14.57 28.64
U O 640AM | 2202 | 15022 [I
QPSK 25.13 325.84 17.19 52.36
3 16QAM 23.31 214.29 14.74 29.79
640AM | 2219 | 16558 |
QPSK 25.14 326.59 17.40 54.95
14 16QAM 23.22 209.89 14.59 28.77
640AM | 2264 | 18365 |

LTE Band 7
FCC Part 27
Freauency | pandwidtn | Modulation Conducted Radiated
Band Range
[MHZ] [MHZz] Avg [dBm] | Avg [mW] | Avg[dBm] | Avg[mW]
QPSK 2426 | 26669 | 2209 | 16181
20 160AM | 2271 | 18664 | 2066 | 116.41
640AM | 2165 | 14622 [
QPSK 2418 | 26182 | 2216 | 164.44
15 160AM | 2262 | 18281 | 1997 | 99.31
sand 7 | 2500 - 2570 640AM | 2164 | 14588 [
QPSK 2425 | 26607 | 2209 | 16181
10 160AM | 2255 | 179.89 | 1992 | 9817
640AM | 2143 | 13000 [
QPSK 2425 | 26607 | 2192 | 155.60
5 160AM | 2240 | 17378 | 1961 | 9141
640AM | 2160 | 14454 [
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REPORT NO: 4789067225-E2V1
FCC ID: ABLSMN975F

DATE: JUN 27, 2019

LTE Band 12
FCC Part 27
Frequency | gonawidth | Modulation Conducted Radiated
Band Range
[MHz] [MHZ] Avg [dBm] | Avg [mW] | Avg [dBm] | Avg [mW]
QPSK 24.09 | 25645 [ 16.47 44.36
10 16QAM | 2198 | 15776 | 14.18 26.18
640AM | 2097 | 12503 [T
QPSK 24.08 | 25586 [ 16.23 41.98
5 160AM | 2218 | 16520 | 13.90 24.55
cond 1o | 600 - 716 640AM | 2103 | 12677 [
QPSK 24.08 | 25586 | 16.49 44.57
3 160AM [ 2219 [ 16558 | 13.98 25.00
640AM | 2096 | 12474 [
QPSK 2408 | 25586 | 16.42 43.85
14 16Q0aM | 2203 | 15959 [ 13.43 22.03
640AM | 2094 | 12417 [
LTE Band 17

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

LTE Band 13
FCC Part 27
Frequency | o ndwidth | Modulation Conducted Radiated
Band Range
[MHZ] [MHZ] Avg [dBm] | Avg [mW] | Avg[dBm] | Avg [mW]
QPSK 2444 | 27797 | 1688 48.75
10 16QAM 2224 | 16749 | 14.23 26.49
sand 13 | 777 - 767 640AM | 2113 | 12072 [II
QPSK 2444 | 27797 | 1715 51.88
5 16QAM 2231 | 17022 | 1438 27.42
640AM | 2134 | 136.14 |[IE
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REPORT NO: 4789067225-E2V1 DATE: JUN 27, 2019
FCC ID: ABLSMN975F

LTE Band 25
FCC Part 24
Frequency | oo ndwidth | Modulation Conducted Radiated
Band Range
[MHZ] [MHZz] Avg [dBm] | Avg [mW] | Avg[dBm] [ Avg[mW]
QPSK 2405 | 25410 | 2043 | 11041
20 160AM | 2290 | 19498 | 19.06 | 8054
640AM | 2187 | 15382 [I
QPSK 2404 | 25351 | 2038 | 109.14
15 160AM | 2290 | 19498 | 1922 | 8356
640AM | 2186 | 15346 |
QPSK | 2394 | 24774 | 2059 | 11455
10 160AM | 2278 | 18967 | 19.03 | 79.98
s 25 | 1850 - 101 640AM | 2195 | 156.68 [I I
QPSK | 2389 | 24491 | 2109 | 12853
5 160AM | 2300 | 19953 | 19.05 | 8035
6a0aM | 2187 | 15382 [
QPSK 2404 | 25351 | 2085 | 12162
3 160AM | 2285 | 19275 | 1913 | 8185
640AM | 2181 | 15171 [
QPSK 2385 | 24266 | 2114 | 130.02
14 160AM | 2275 | 18836 | 19.85 | 96.61
640AM | 2176 | 14097 [

LTE Band 2

LTE Band 2 (Frequency range: 1850-1910 MHZz) is covered by LTE Band 25 (Frequency range:
1850-1915 MHz) due to overlapping frequency range, maximum tune-up limit of LTE Band 25
is higher than LTE Band 2 and both LTE Band 25 and LTE Band 2 channel bandwidth are
same.
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LTE Band 26 (Part90)

FCC Part 90
Frequency | oo ndwidth | Modulation Conducted Radiated
Band Range
[MHZz] [MHZz] Avg [dBm] | Avg [mW] | Avg[dBm] | Avg[mW]
QPSK | 2413 | 25882 | 1611 | 40.83
15 160AM | 2180 | 15136 | 1429 | 26.85
640AM | 2074 | 11858 [
QPSK | 2390 | 24547 | 1604 | 40.8
10 160AM | 2163 | 14555 | 1409 | 2564
640AM | 2067 | 11668 [L I
QPSK | 2385 | 24266 | 1627 | 4236
Band 26 | 814 ~ 824 5 160AM | 2184 | 15276 | 1396 | 24.89
640AM | 2101 | 126.18 [I
QPSK | 2390 | 24547 | 1611 | 4083
3 160AM | 2190 | 15488 | 1418 | 26.18
640AM | 2083 | 12106 [
QPSK | 2395 | 24831 | 1619 | 4159
14 160AM | 2167 | 14689 | 1429 | 26.85
640AM | 2075 | 11885 [I I
LTE Band 26 (Part22)
FCC Part 22
Frequency | oo ndwidth | Modulation Conducted Radiated
Band Range
[MHZ] [MHZz] Avg [dBm] | Avg [mW] | Avg[dBm] [ Avg[mW]
QPSK | 2419 | 26242 | 1605 | 4027
15 160AM | 2187 | 15382 | 1388 | 24.43
640AM | 2116 | 13062 (DI
QPSK | 2406 | 25468 | 1615 | 41.21
10 160AM | 2178 | 15066 | 1422 | 26.42
640AM | 2081 | 12050 [
QPSK | 2401 | 25177 | 1544 | 3499
Band 26 | 824~ 849 5 160AM | 2198 | 157.76 | 1351 | 2244
640AM | 2109 | 12853 [
QPSK_ | 2410 | 25704 | 1566 | 36.81
3 160AM | 2203 | 15959 | 1352 | 2249
640AM | 2101 | 12618 [
QPSK | 2418 | 26182 | 1564 | 36.64
14 160AM | 2200 | 15849 | 1398 | 25.00
640AM | 2111 | 12012 [FE
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LTE Band 38
FCC Part 27
Frequency BandWidth | Modulation Conducted Radiated
Band Range
[MHZ] [MHZ] Avg [dBm] | Avg [mW] | Avg[dBm] [ Avg[mW]
QPSK 22.94 196.79 25.77 377.57
20 16QAM 21.99 158.12 25.12 325.09
640AM | 2094 | 12417 |[IE
QPSK 22.94 196.79 26.23 419.76
15 16QAM 21.93 155.96 25.24 334.20
QPSK 22.89 194.54 25.32 340.41
10 16QAM 21.98 157.76 24.24 265.46
640AM | 2091 | 12331 |
QPSK 22.89 194.54 25.59 362.24
5 16QAM 21.96 157.04 24.54 284.45
640AM | 2087 | 12218 [I

LTE Band 41(PC2)

FCC Part 27
Freduency | pandwidth | Modulation Conducted Radiated
Band Range
[MHZz] [MHZz] Avg [dBm] | Avg [mW] | Avg[dBm] | Avg[mW]
QPsk | 2577 | 37757 | 2639 | 43551
20 160AM | 2462 | 28973 | 2691 | 490.91
64AM | 2397 | 24946 [L
QPSK | 25564 | 36644 | 27.16 | 520.00
15 160AM | 2480 | 30200 | 2668 | 46559
sand 41 | 2496 - 2600 640AM | 2390 | 24547 (I
QPSK | 2566 | 36813 | 2659 | 456.04
10 160AM | 2472 | 29648 | 2676 | 474.24
640AM | 2372 | 23550 (I
QPsK | 2563 | 36559 | 27.01 | 50234
5 160AM | 2445 | 27861 | 2570 | 37154
640aM | 2378 | 23878 |[I
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LTE Band 41(PC3)

FCC Part 27
FIEG LIS BandWidth | Modulation Conducted Radiated
Band Range
[MHZz] [MHz] Avg [dBm] | Avg [mW] | Avg[dBm] | Avg[mW]
QPSK 22.75 188.36 24.85 305.49
20 16QAM 21.92 155.60 25.04 319.15
640AM | 2096 | 12474 [
QPSK 22.73 187.50 24.83 304.09
15 160aM | 2181 | 15171 | 2480 | 302.00
sand 41 | 2496 - 2600 640AM | 2100 | 12589 [
QPSK 22.73 187.50 25.25 334.97
10 160aM | 2180 | 15136 | 2514 | 326.59
640AM | 2057 | 11402 [
QPSK 22.73 187.50 25.05 319.89
5 160aM | 2152 | 14191 [ 2498 | 314.77
640AM | 2083 | 12106 [
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LTE Band 66
FCC Part 27
Frequency | pandwidth | Modulation Conducted Radiated
Band Range

[MHZ] [MHZz] Avg [dBm] | Avg [mW] | Avg[dBm] [ Avg[mW]

QPSK 2435 | 27227 | 2292 | 195.88

20 160AM | 2248 | 17701 | 2052 | 112.72
640AM | 2155 | 14289 [IE

QPSK 2412 | 25823 | 2242 | 17458

15 160AM | 2265 | 18408 | 2052 | 112.72
640AM | 2156 | 14322 [I

QPSK | 2414 | 25042 | 2223 | 167.11

10 160AM | 2270 | 18621 | 2024 | 105.68
s 66 | 1710 - 1780 640AM | 2136 | 13677 [L
QPSK | 2417 | 26122 | 2216 | 164.44

5 160AM | 2256 | 18030 | 20.13 | 103.04
640AM | 2148 | 14060 |[I

QPSK 2419 | 26242 | 2252 | 17865

3 160AM | 2263 | 18323 | 2040 | 109.65
640AM | 2141 | 13836 [L

QPSK 2417 | 26122 | 2254 | 179.47

14 160AM | 2251 | 17824 | 2023 | 105.44
640AM | 2151 | 14158 [

LTE Band 4

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

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

gain as follow:

Frequency (MHz) Peak Gain (dBi)
GSM1900 / WCDMA Band 2/ LTE Band 2 / LTE Band 25 501
1850 ~ 1915 MHz :
WCDMA Band 4 / LTE Band 4 / LTE Band 66 4.97
1710 ~ 1780 MHz :
GSM850 / WCDMA Band 5/ LTE Band 5/ LTE Band 26 398
814 ~ 849 MHz '
LTE Band 7
2500 ~ 2570 MHz 471
LTE Band 12/ LTE Band 17 265
699 ~ 716 MHz '
LTE Band 41
2496 ~ 2690 MHZ 471
LTE Band 13
777 ~ 787 MHz -5.56
LTE Band 38
2570 ~ 2620 MHz 471
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5.4. WORST-CASE ORIENTATION
Following modes should be considered as worst-case scenario for all other measurements.

e GSM GPRS/EGPRS
e UMTS REL 99/HSDPA

For all LTE Bands, the worst-case scenario for all measurements is based on the average
conducted output power measurement investigation results. Output power measurements were
measured on QPSK, 16QAM and 64QAM modulations. It was found that QPSK and 16QAM
results were worst case. All testing was performed using QPSK and 16QAM modulations to
represent the worst case. However, the out of band emissions and spurious radiation were only
performed on bandwidth and RB offset(with RB size 1) with the highest power in QPSK.

Highest power setting for each bands
LTE Band Frequency (MHz) Bandwidth (MHz) RB size RB offset
829.0
5 836.5 10
844.0
2510.0
7 2535.0 20
2560.0
700.5
12 707.5 3
714.5
13 782.0 10
1860.0
25 1882.5 20
1905.0
821.5
26 831.5 15
841.5
2580.0
38 2595.0 20
2610.0
2498.5
41(PC2) 2593.0 5
2687.5
2503.5
41(PC3) 2593.0 15
2682.5
1720.0
66 1745.0 20
1770.0

=
o

N R R R R R R G R S N N N N I I S IS I N SN
w
~
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The fundamental and radiated spurious emission were investigated in three orthogonal
orientations X, Y and Z, it was determined that below orientation was worst-case orientation for

each band.
ERP/EIRP RSE
Band
X Y z X Y z
GSM850 (@] o]
GSM1900 0 0
WCDMA B5 0 0]
WCDMA B4 o] o
WCDMA B2 0] O
LTEBS @) 0]
LTE B7 (@] o
LTE B12 @] o
LTE B13 0] 0]
LTE B25 0] O
LTE B26 @] 0]
LTE B38 (@] O
LTE B41 0 0
LTE B66 0] O

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

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

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA800 R37M4PWAFW1SE3 N/A
Data Cable SAMSUNG EP-DG977 N/A N/A
/O CABLE

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

TEST SETUP

The EUT is continuously communicated with the call box during the tests.
This EUT is able to equipped with S-pen on the inside. Spot check were performed both

inserted and removed condition. Because there is no deviation between the two data, all tests
were performed under equipped with the S-pen.
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SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)

| Combiner|

[ Communication Test Set|

Hecr o m=TaTay

| sossoEe °

[Spectrum Analyzer]

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

N

AC Main

CLEERL LT ER]

| Communication Test Set|
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6. TEST AND MEASUREMENT EQUIPMENT

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

Test Equipment List
Description Manufacturer Model S/N Cal Due
Ame:ggjggg‘?waifo'e ETS 3121D DB4 00164753 06-30-19
Antenna, Horn, 40 GHz ETS 3116C 00166155 08-14-20
Preamplifier ETS 3116C-PA 00168841 08-09-19
Antenna, Horn, 40 GHz ETS 3116C 00168645 12-04-19
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 08-04-20
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 845 08-04-20
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 08-04-20
Antenna, Horn, 18 GHz ETS 3115 00167211 08-04-20
Antenna, Horn, 18 GHz ETS 3115 00161451 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168724 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00205959 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168717 08-04-20
Combiner WEINSCHEL 1575 2150 08-08-19
Communications Test Set R&S CMW500 115331 08-07-19
DC Power Supply Agilent/HP E3640A MY54226395 08-06-19
Preamplifier, 1000 MHz Sonoma 310N 341282 08-07-19
Preamplifier, 1000 MHz Sonoma 310N 370599 08-06-19
Preamplifier, 1000 MHz Sonoma 310N 351741 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-07-19
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-07-19
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 08-06-19
EMI Test Receive, 40 GHz R&S ESU40 100439 08-06-19
EMI Test Receive, 40 GHz R&S ESU40 100457 08-06-19
Directional Antenna Cobham FPA3-0.8-6.0R/1329 80108-0004 N/A
High Pass Filter 1.2GHz Micro-Tronics HPM50108-02 G005 08-08-19
High Pass Filter 1.2GHz Micro-Tronics HPM50108-02 G006 08-08-19
High Pass Filter 2.8GHz Micro-Tronics HPM50111-02 010 08-08-19
High Pass Filter 2.8GHz Micro-Tronics HPM50111-02 011 08-08-19
High Pass Filter 4GHz Micro-Tronics HPM50118-02 G001 08-08-19
High Pass Filter 4GHz Micro-Tronics HPM50118-02 G002 08-08-19
Attenuator PASTERNACK PE7087-10 A009 08-08-19
Attenuator PASTERNACK PE7087-10 A001 08-08-19
Attenuator PASTERNACK PE7087-10 AO08 08-08-19
Attenuator PASTERNACK PE7087-10 2 08-07-19
Attenuator PASTERNACK PE7395-10 A011 08-08-19
Antenna, Loop, 9kHz-30MHz R&S HFH2-Z2 100418 10-26-19
Temperature Chamber ESPEC SH-642 93001109 08-06-19
UL Software
Description Manufacturer Model Version
Antenna port test software UL CLT Ver 2.5
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7. SUMMARY TABLE

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

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

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

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

RESULTS
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8.1. CONDUCTED PEAK TO AVERAGE RESULT

epoaht St Eago UL S D ORI T, 2508 T or o &
AL W 204 o T sesea T auenmig 131339 P a4, 2019 T auenmig 131399 P a4, 2019
Center Freq: 836,600000 MHz Radio Std: Nene Center Freq: 836,600000 MHz Radio Std: Nene
- Trig c wpt . Trig c ot
AFGamLoy T #avan: 1408 AFGamLoy T #avan: 1408
Average Power ~ Average Power ~
100 % 100 %
34.44 dBm 27.15dBm
97.14 % at 0dB 10% 51.66 % at 0dB 10°%)
1 1
GSM 100%  0.16dB 100% 23508
0.1% 0.1%
850 10% 02208 10%  297d8
01%  023d8 01%  308d8
001%  0.24dB o ] 001%  3.13dB o
0.001% 024dB 0001% 3.16dB
0.0001 % 0.24dB 0001 % 0.0001 % 3.16 dB 0.001 %|
Peak 0.24d8 Peak 3.24d8
34.68 dBm 30.39 dBm
0000t ’DdB 204dB| 0000t ’DdB 204dB|
Info BW 10.000 MHz Info BW 10.000 MHz
GSM850 GPRS Mid channel GSM850 EGPRS Mid channel
Kaysghl Spict e Analyier - UL 45018 R Dati Q1Y CLT: .59 L) i Kaysghl Spict e Analyier - UL 45018 R Dati Q1Y CLT: .59 [PmpEx
Center Freq: 1.880000000 GHz Radio Std: None Center Freq: 1.880000000 GHz Radio Std: None
e Mgt e Counts:1.00 M/1.00 Mgt
#iF GalniLow #Atten: 31448 #iF GalniLow #Atten: 34 dB
Average Power i Average Power i
100 % 100 %
30.20 dBm 24.96 dBm
52.67 % at 0dB 10% 50.00 % at 0dB o
1 1
GSM 100%  0.23d8 . 100%  253d8 .
1900 10% 03408 10% 32808
01%  037dB 01%  345d8
001% 038dB o 001%  351d8 oot
0.001% 039dB 0.001% 355d8
0.0001 % 0.39dB 0.001 % 0.0001 % 3.55dB 0.001 %
Peak 039 dB Peak 376 dB
30.59 dBm 28.72 dBm
0000t g ag 2048 P 2048
Info BW 10.000 MHz Info BW 10.000 MHz
GSM1900 GPRS Mid channel GSM1900 EGPRS Mid channel
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WCDMA

o St et UL R B AT CLT 2o (e T &
AL W [sao oc T sensea T awnaio 102004 PH 23, 2038 seeed T 102055 PH 22, 2038
Center Freq: 836,600000 MHz Radio Std: Nene Center Freq: 836,600000 MHz Radio Std: Nene
Trig: Free Run Counts:2.00 W/2.00 Mpt Trig: Free Run Counts:2.00 W/2.00 Mpt
SfGanlon | Samen: 3008 SfGanlon | Samen: 3008
Average Power ~ Average Power ~
100 100
25.21 dBm 23.34 dBm
53.10 % at 0dB 0% 52.86 % at 0dB 0%
1% 1%
WCDMA 100% 17308 e 100% 16508 0%
Band 5 10% 2.49 dB 10% 2.49 dB
01%  285d8 01%  299d8
001%  3.00dB oo 001%  3.16dB oo
0.001% 3.07dB 0.001% 3.24dB
0.0001% 3.13dB 0.001 % 0.0001% 3.30 dB 0.001 %
Peak 3.18dB Peak 3.30dB
28.39 dBm 26.64 dBm
000t ’DdB 20dB 000t ’DdB 20dB
Info BW 5.0000 MHz Info BW 5.0000 MHz
WCDMA B5 REL99 Mid channel WCDMA B5 HSDPA Mid channel
oo e e L T B, S ELT S T TR T T T
= [ T e T EESHErT Exn T EEE R
‘Genter Freq: 1.732600000 GHz Radio St Nene ‘Genter Freq: 1.732600000 GHz Radio Sta Nene
——  Trigi Free Run Counts:2.00 M/2.00 Mgt ——  Trigi Free Run Counts:2.00 M/2.00 Mgt
#IFGalniLow #Atten: 30 dB #IFGalniLow #Atten: 30 dB
Average Power . Average Power .
100 100°
24.92 dBm 24.48 dBm
54.12 % at 0dB 10% 52.86 % at 0dB 10%
1% 1%
WCDMA 100% 1.71dB 01 100%  1.68dB D
Band 4 10% 23508 10% 24108
0.1%  264dB 0.1%  274dB
001% 278d8 oo 001% 28848 oo
0.001% 2.84dB 0.001% 292dB
0.0001 % 2.87dB 0.001 % 0.0001% 295dB 0.001 %
Peak 288dB Peak 296 dB
27.80 dBm 27.44 dBm
P 2048 P 2048
Info BW 5.0000 MHz Info BW 5.0000 MHz
= e = e
WCDMA B4 REL99 Mid channel WCDMA B4 HSDPA Mid channel
e e e L T R B B LT T (e EE e (=
= e o amor e 1800000000 84 Rodio Sud Nore - o amor e 1800000000 84 Rodio St Nore
Trig: Free Run Counts:2.00 W/2.00 Mpt Trig: Free Run Counts:2.00 W/2.00 Mpt
AFGamLow AFGamLow
Average Power N Average Power .
100 % 100°
23.10 dBm 23.20 dBm
53.56 % at 0dB 10% 52.04 % at 0dB 10%
1% 1%
WCDMA 100%  1.72dB 1 100% 171dB 1
Band 2 10% 25808 10% 25908
01%  3.08d8 01%  3.10dB
001%  331d8 oo 001% 32848 oo
0001% 3.43dB 0001 % 3.39dB
0.0001 % 3.50dB 0.001 % 0.0001 % 3.48 dB 0.001 %
Peak 3.51dB Paak 3.52 dB
26.61 dBm 26.72 dBm
00001 % 5 gm 20d8 00001 % 5 gm 20d8
Info BW 5.0000 MHz Info BW 5.0000 MHz
s s s s
WCDMA B2 REL99 Mid channel WCDMA B2 HSDPA Mid channel
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LTE Band 5

e T=To Euﬂwwm R e S e T T T
RL A 504 0C | [ SEWSCINT] ALIGN WTO 12:32:5¢ AN Jun 04, 2019 RL L' e | ALIGN TO 12:23:14 MM Jur 04, 2019
T Cantar Freq: 836 500000 Mriz Radio sta: None Fra 83 500000 Wiz Radio Sta: None
. Trig: Free Run ‘Counts-2.00 M/2.00 Mpt . Trig: Free Run ‘Counts:2.60 Mi2.00 Mpt
AiGanton | #Amen: 1248 wrGantow | #Amen: 1208
Average Power Average Power
100 % 100 %
25.09 dBm 23.17 dBm
47.04 % at 0dB 10 43.23 % at 0dB 0%
LTE 1% 1%
Band 5 100%  2.67dB o 100%  2.91dB o
1.0% 377dB 1.0% 4.87 dB
10 MHz 0.1% 415dB 0.1% 51948
001% 43408 oo 001% 531dB oe
0.001% 4.53cB 0.001% 5.37dB
0.0001% 4.69 ¢B 0,001 % 0.0001% 5.41dB 0,001 4
Peak 470dB Peak 5.46 dB
29.79 dBm 28.63 dBm
e 0dB 20 dB] £.0001 0dB 20 dB]
Info BW 10.000 MHz Info BW 10.000 MHz
e srarue = B
LTE B5 10MHz QPSK Mid channel LTE B5 10MHz 16QAM Mid channel
R RO T L 22T T=T= Emmsmm e Rt w2 o £ Tl
AL £ s0g_oc | SCNSCINT| ALIGN T 123216 M Tun 04, 2019 AL R i oc | | SENSCINT] ALIGH AT 12:32:00 AMJur) 04,2019
‘ Center Freq: 836.500000 MHz Radio Sta: Nene Center Freq: 336.500000 MHz Radio Sta: None
Trig: Free Run Counts:2.00 M12.00 Mpt Tiig: Free Rum Counts:2.00 W20 Wpt
A GainLow A Gain Lo #Atten: 32 dB
Average Power Average Power
100 % 100 %
25.46 dBm 22.98 dBm
48.40 % at 0dB 10%) 43.32 % at 0dB 10°%
LTE ‘ h
Band 5 100%  2.67dB ot 100%  2.88dB 01
10% 3.46dB 1.0% 492 dB
01% 3.76dB 0.1% 522 dB
5 MHz 001%  4.04dB oo 001%  530dB oe
0.001% 425¢B 0.001% 533dB
0.0001% 433dB 0001 0.0001 % 536 dB .00
Peak 43308 Peak 5.40 dB
29.79 dBm 28.38 dBM
b0 0dB 20 dB/ o000t 0de 20 dB/
Info BW 10.000 MHz Info BW 10,000 MHz
LTE B5 5MHz QPSK Mid channel
Keygin Spectrum nigaer UL 60718\ R Dale TIB/ZD CLY: 25081 = KepsghtSpertmum. TS R B BT € 2o [E=E=nr
i T Toa o ] T I P R Ty E s ¥ w0 e ] T it eI
] nter Freq: 836.500000 MHz Radio 5ta: None. Freq: 836.500000 MHz Radio Sta: None
=+~ Trig: Free Run ‘Counts:2.00 Mi2.00 Mpt Trig: Free Run Counts:2.00 M2.00 Mpt
A GainLow \tten: 32 4B G L \tten: 12 IB.
Average Power Average Power
1009 100 9
25.16 dBm 23.08 dBm
47.89 % at 0dB lot 43.70 % at 0dB 10%)
LTE v v
Band 5 100%  275¢B o 100%  289dB o
1.0% 3.66 dB 1.0% 4.89 dB
3 MHz 0.1% 3.97 dB 0.1% 515dB
001% 41348 oo 001% 524dB oo
0.001% 4.32dB 0.001% 5.28dB
0.0001% 4.46 B 0,001 0.0001% 5.30 dB 0.00
Peak 4,47 dB Peak 5.39dB
29.63 dBm 28.47 dBm
0000 g 20dB 0000t g 20 d§
Info BW 10.000 MHz Info BW 10.000 MHz
e e = e
LTE B5 3MHz QPSK Mid channel LTE B5 3MHz 16QAM Mid channel
ey Spectmr Styoer | 4318 « R D L5/ D Y CLE 2o = [
RL A sogoc | I sthscan] LIGN ATO. 12:30:50 4N Jur 04, 2019 RL R s0g_oc | | SCNSCINT] ALIGN AT 12:31:05 AN Jur) 04, 2019
T Canter Freq: 838 500000 Wiz Fadio Sid: None Conter Fraq: 838 505000 Wiz Radio Std: None
Trig: Free Run ‘Counts:2.00 Mi200 Mpt Trig: Free Run ‘Counts:2.00 Wi200 Mpt
AiGanton | #Auen: 32 aiGan o | #Amen: 32
Average Power Average Power
100 % 100 %
2519 dBm 23.10 dBm
47.68 % at 0dB 10%) 43.22 % at 0dB 10%
LTE 1% 1%
Band 5 100%  2.68dB o 100% 29208 o
10% 379dB 1.0% 4.88 dB
1.4 MHz 0.1% 411dB 0.1% 5.18dB
001%  4.32dB oot 001% 5.25dB ooty
0.001% 4.47dB 0.001% 5.29dB
0.0001% 453dB 0001 0.0001% 53108 0.001
Peak 4.54 dB Peak 5.36 dB
29.73 dBm 28.46 dBm
fo0n 4DdE! 20 dB] o001 0dB 20 dB]
Info BW 10.000 MHz Info BW 10.000 MHz
e srarue = B
LTE B5 1.4MHz QPSK Mid channel LTE B5 1.4MHz 16QAM Mid channel
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LTE Band 7

Verog e et UL TR RO BT L 230 = [E=Ea
RL A 504 0C | [ SEWSCINT] ALIGN WTO 0$:50:16 PN Iun 12, 2010 06:50:34 PN Jur 12, 3019
T CenterFreq: 2 535000000 etz Radio Sta: None Radio Std: None
. Trig: Free Run ‘Counts-2.00 M/2.00 Mpt
ArGanton | #Atn: 3248
Average Power Average Power
100 % 100 %
24.58 dBm 23.25 dBm
52.75 % at 0dB 10 43.63 % at 0dB 0%
LTE 1% 1%
Band 7 100% 22648 i 100%  3.08dB o
1.0% 244 dB 1.0% 3.76 dB
20 MHz 01%  248¢B 01%  380dB
001%  250dB oot 001%  381dB oo
0.001% 251dB 0.001% 3.82d8
0.0001% 251dB 0001 % 0.0001% 3.82dB 0001
Peak 2.51dB Peak 3.91dB
27.09 dBm 27.16 dBm
Y 2048 00001 o 4g 20d8
Info B 10.000 MHz Info BIW 10.000 MHz
e sram e s
LTE B7 20MHz QPSK Mid channel LTE B7 20MHz 16QAM Mid channel
R oot 221 T=T= Eﬂﬂmmmm e Rt w2 o £ Tl
AL £ s0g_oc | I senscanT] ALISH AWTO. 08:57.06 PN Iur 12, 2019 AL R pg_oc | [ SEnSCINT] ALIGH AT 08:57:50 PM Jurt 12,2019
‘ Center Freq: 2.535000000 GHz Radio Sta: Nene Center Freq: 2.535000000 GHz. Radio Std: None
Trig: Free Run “Counts 2,00 1200 Mpt Trig: Free Run ‘Counts:2.00 200 Mpt
Argainion i GonLow
Average Power Average Power
100 % 100 %
24.66 dBm 22.98 dBm
52.72 % at 0dB 10% 43.71 % at 0dB 10%)
LTE v h
Band 7 100% 229dB o 100%  2.87dB o
1.0% 2.40dB 1.0% 4.08 dB
15 MHz 01% 2.43dB 01% 4.11dB
001%  246dB oo 001%  4.12dB e
0.001% 246dB 0.001% 4.13dB
0.0001% 246dB 0.001 % 0.00014% 4.14dB 0.001
Peak 247dB Peak 421dB
27.13 dBm 27.19 dBm
o g ZUdF‘ BT 20 ﬂ
Info BW 10.000 MHz Info B 10.000 MHz
LTE B7 15MHz QPSK Mid channel
Ve e g UL 6T R Coi ST L 251 = Vorvghperinm e e e £y EEE
s S Tsia oo | T i T 555 P un 17,2010 E s W oo | o e G508 B 12,2018
] nter Freq: 2.535000000 GHz. Radio Sta: None. Freq: 2535000000 GHz. Radio Std: None
=+~ Trig: Free Run ‘Counts:2.00 Mi2.00 Mpt Trig: Free Run Counts:2.00 M/2.00 Mpt
A GainLow ten: 32 dB G L \tten: 12 IB.
Average Power Average Power
100 % 100 %
24.57 dBm 23.06 dBm
52.28 % at 0dB 1o 43.69 % at 0dB %)
LTE v v
Band 7 100% 233¢B o 100%  301dB i
1.0% 247dB 1.0% 3.99dB
10 MHz 0.1% 251dB 0.1% 4.02 dB
001%  253dB oo 001%  403dB oo
0.001% 2.54dB 0001% 4.04dB
0.0001% 2.54cB 0001 % 0.0001% 4.04 dB 0,001
Peak 256 dB Peak 4.09 dB
27.13 dBm 27.15dBm
YT 20 dB BT 20 dB
Info B 10.000 MHz Info B 10.000 MHz
e sramus = s,
LTE B7 10MHz QPSK Mid channel LTE B7 10MHz 16QAM Mid channel
oA e o UL TR Co SRS L 2310 =T =T
AL A sogoc | I sthscan] ALIGN WTO. 0$:56:10 PN Iur 12, 2019 RL R s0g_oc | | SCNSCINT] ALIGH T 05:56:25 PMJun 12,2019
T CenterFreg 2 535050000 Ghiz Radio Std: Hone. Canter Fraq: 2595000000 Ghiz Radio Std: Nome
Trig: Free Run “Counts:2.00 1200 Mpt Trig: Free Run ‘Counts:2.00 200 Mpt
ArGanton | #Atn: 32 ArGanton | #Amen: 32
Average Power Average Power
100 % 100 %
25.06 dBm 23.03 dBm
55.76 % at 0dB 10%) 43.72 % at 0dB 0%
LTE 1% 1%
Band 7 100%  1.93¢B ohn 100%  293dB o
1.0% 2.01dB 1.0% 4.06 dB
5 MHz 01%  204cB 01%  408dB
001% 2068 oo 001%  4.10dB ooty
0.001% 207dB 0.001% 4.10dB
0.0001 % 2.07dB 0,001 % 0.0001 % 4.11dB 0,001
Peak 2.08dB Peak 4.12dB
27.14 dBm 27.15dBm
Y] 2048 T 2048
Info BW 10.000 MHz Info B 10.000 MHz
e sram e s
LTE B7 5MHz QPSK Mid channel LTE B7 5MHz 16QAM Mid channel
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LTE Band 12

e R Torgnarean. R e S e T =
KL A ETET [ SchsCanT! ALISN AITD 05:5:00 PN May 21, 2019 KL L1 [T ALIGH AT 06:50:15 PHMay 21, 2010
T CemarFreq: 707.500000 Nz Radio Sua: Nons E Fraq 707.500000 Wiz Radio Sta: None
. Trig: Free Run ‘Counts-2.00 M/2.00 Mpt . Trig: Free Run ‘Counts:2.60 Mi2.00 Mpt
ttinion | #ksn: 1248 itntos | #Adtan: 1268
Average Power Average Power
100 % 100 %
24.06 dBm 22.04 dBm
45.31 % at 0dB 10 42.50 % at 0dB 0%
LTE 1% 1%
Band 12 100%  265dB o 100%  2.88dB o
10% 46448 1.0% 5.93 dB
10 MHz 0.1% 5.15dB 0.1% 6.40 dB
001%  537dB oo 001% 642dB oon
0001% 543dB 0.001% 6.44dB
0.0001% 543dB 0,001 9 0.0001% 6.49 dB 0.0019
Peak 5.45d8 Peak 6.51dB
29.51 dBm 28.55 dBm
e 0dB 20 dB] £.0001 0dB 20 dB]
Info BW 10.000 MHz Info BW 10,000 MHz
LTE B12 10MHz QPSK Mid channel LTE B12 10MHz 16QAM Mid channel
R RO T L 22T =Tt Emmsmm L Dl B L o =T
AL £ 500 0C [ SCNSEINT] ALISH WTO 05350 17 PH May 21, 2918 AL [ 0o _oc | SCNSCINT] ALIGH AUTO 05:50:2 PMMax 21, 2013
‘ Center Freq: 707.500000 MHz Radie Sta: Nene Center Freq: T07.500000 MHz Radio Sta: None
Trig: Free Run Counts:200 200 Mpe Tig: Free Run Counts:200 W20 Mpt
AGainLow A Gain Lo #Atten: 32 dB
Average Power Average Power
100 % 100 %
24.29 dBm 22.07 dBm
45.56 % at 0dB 10%) 42.52 % at 0dB 10°%
LTE 19 1%
Band 12 100%  267dB o 100%  2.88dB or
10% 451dB 1.0% 6.00 dB
5 MHz 01% 4.84 dB 0.1% 6.49 dB
001%  4.97dB oo 001%  6.54dB on
0.001% 5.03¢B 0.001% 6.56 B
0.0001% 504 dB 0.001 0.0001% 6.56 dB 0,001 9
Peak 5.04d8 Peak 6.60 dB
29.33 dBm 28.67 dBm
b0t 'UdB 204l o000t 0de 20 dB/
Info BW 10.000 MHz Info BW 10.000 MHz
LTE B12 5MHz QPSK Mid channel
Weyaign Spectum Anahaer UL 4618 \ R Dote-02/1972019', CLT. 25181 [E=E Kepaight Spectum. s [E=mEar
T e o] T o s s 2,018 E s T g s g it 1,201
] nter Freq: 707.500000 MHz Radio Sta: None. Freq: 707.500000 MHz Radio Std: None
——  Trig: Free Run ‘Counts:2.00 Mi2.00 Mpt Trig: Free Run Counts:2.00 M2.00 Mpt
Al GainLow ten: 32 dB il Gain Love #Atten: 12 9B
Average Power Average Power
100 1009
24.16 dBm 21.99 dBm
45.91 % at 0dB o 42.37 % at 0dB 10 %)
LTE v v
Band 12 100%  267dB o 100% 28645 0
1.0% 480dB 1.0% 618 dB
3 MHz 01% 4.99.¢B 0.1% 6.55dB
001% 51348 oo 001%  660dB oo
0001% 519dB 0.001% 6.63dB
0.0001% 5.22dB 0,001 4 0.0001% 6.64 dB 0,001 9
Peak 5.23¢B Peak 6.65dB
29.39 dBm 28.64 dBm
0000 g 20dB 0000t g 20 di
Info BW 10.000 MHz Info B 10,000 MHz
LTE B12 3MHz QPSK Mid channel LTE B12 3MHz 16QAM Mid channel
ey et Ayt | EL LS\ R Cote TROAIRD Y CLT 25001 T=Tc =
RL A sig_oc | [ scwscant ALLGN 4JT0. 05:56:17 PH May 21, 2019 KL R sog_oC | [ sensCinT] ALIGH ATO 05:56:32 PMMay 21, 2019
T Cenier Fraq: 767.505050 Nz Fadio Std Woms | Centar Frag: 707305000 Wiz Rvdio St None
Trig: Frea Run ‘Gounts:200 200 Mpe Trig: Frea Run Counts:2.00 W20 pt
ttinion | #amani32 )
Average Power Average Power
100 % 100 %
24.20 dBm 21.96 dBm
47.78 % at 0dB 10%) 42.78 % at 0dB 0%
LTE 1% 1%
Band 12 100%  263dB o 100%  2.89dB o
10% 45448 1.0% 5.74 dB
1.4 MHz 0.1% 4.97dB 0.1% 6.48 dB
001%  5.12dB oot 001%  6.50dB oo
0.001% 52048 0.001% 6.51d8
0.0001% 521¢B 0,001 % 0.0001% 652 dB 00019
Peak 5.21d8 Peak 6.54 dB
29.41 dBm 28.50 dBm
fo0n 4DdE! 20 dB] o001 0dB 20 dB]
Info BW 10.000 MHz Info BW 10,000 MHz
LTE B12 1.4MHz QPSK Mid channel LTE B12 1.4MHz 16QAM Mid channel
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LTE Band 13

Tt

LR Dol S0 20 LT 23080

T

Ve Spectum analaer UL 44315 R Dale 130709\ CLT 25/30
AL T

i Gainow

T o

#Atten: 1248

e AT
Center Freq: 762 000000 MHz
Trig: Free Run

53657 P 55, 3018
Radio Sta: None.
‘Counts:2.00 W2.00 Mpt

T son

s Gain: Lo #Atten: 3295

iE PN
Center Freq: 762.006000 MHz
Trig: Free Run

0 iy 26,2018
Radio Sta: None
Counts:2.00 MI2.00 Mpt

Average Power

24.46 dBm
46.11 % at 0dB

100 %

Average Power

10%

22.47 dBm
42,15 % at 0dB

100 %

10 %|

0.0001 %

0dB
Info BW 10.000 MHz

20 di‘

srams,

LTE 1
Band 13 100% 262408 o 100% 28908 o
10% 458 dB 1.0% 574 dB
10 MHZ 01% 511dB 01% 6.17 dB
001% 528dB oo 001% 620dB oo
0001% 536¢B 0.001% 6.21d8
0.0001% 5.39¢B 0001 0.0001% 62108 0.00
Peak 539dB Peak 6.30dB
29.85 dBm 28.77 dBm
YT 20d8 BT 20 dB
Info BW 10.000 MHz Info BW 10,000 MHz
cc cranus = s
LTE B13 10MHz QPSK Mid channel
3 (BT
2 Radio Std: None
‘Counts:2.00 Mi2.00 Mpe
Average Power Average Power
100 1009
24.71 dBm 22.43 dBm
46.60 % at 0dB 1o 42.46 % at 0dB 10 %)
LTE 1% 1%
Band 13 100% 26248 Ty 100% 2898 T
1.0% 4.49dB 1.0% 5.75dB
5 MHz 01%  480¢B 01% 62508
001% 49308 oot 001% 62708 oe
0001% 4.97dB 0001% 6.28dB
0.0001 % 4.99dB 0,001 0.0001% 629dB 0,001
Peak 5.00dB Peak 6.32dB
29.71 dBm 28.75 dBm

0.0001 %
0

dB.
Info BW 10,000 MHz

20 ﬂ

smas

LTE B13 5MHz QPSK Mid channel

LTE B13 5MHz 16QAM Mid channel
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LTE Band 25

Vorea St Feyr UL TR G T30 [ Vorea St Feyr UL TR G T30 [
= [ T T socem — A5 W 5 F R L T T T wwe e M o 2
‘Gemer Freq: 1.842500000 GHz Radio Std: Nore Gemter Frea: 1.642600000 GHz Radio Std: Nore
= Trigi Free Run Counts:2.00 MI2.00 Mpt = Trig: Free Run Counts:2.00 MI2.00 Mpt
#rGuiow | #Atan: 1248 #rGuiow | #Atan: 1248
Average Power . Average Power .
100 % 100 %
23.53 dBm 22.80 dBm
44.03 % at 0dB 10 %| 41.96 % at 0dB o
LTE 1% 1%
Band 25 10.0% 272dB 014 10.0% 297dB 014
1.0% 4.60 dB 1.0% 5.34dB
20 MHz 01% 51548 01%  571d8
001%  535d8 oo 001%  587d8 oo
0.001% 5.45dB 0.001 % 594dB
0.0001 % 5.57dB 0.001 % 0.0001% 599dB 0.001 %
Peak 5.59dB Peak 6.08 dB
29.12 dBm 28.88 dBm
BT 2048 BT 2048
Info BW 10.000 MHz Info BW 10.000 MHz
= Srarus = Srarus
LTE B25 20MHz QPSK Mid channel LTE B25 20MHz 16QAM Mid channel
Neroa et Feco: UL AT R G 25 == Terea et Ene L T R ST T (e =
= e o o Freg 1 802500000 Gt R Sta:Nore = T o o Freg 1 802500000 Gt R Sa:Nore
o Trig: Free Run Counts-2.00 12,00 Mgt . Trig: FreeRun Counts:2.00 W/2.00 Mt
HGanlow | #ARan: 3248 HGanlow | #ARan: 3248
Average Power N Average Power .
100 % 100°
23.63 dBm 22.46 dBm
44.45 % at 0dB 10% 42.14 % at 0dB 10%
LTE 1% 1%
Band 25 10.0% 263dB 0.1% 10.0% 291d8 0.1% |
1.0% 4.69dB 1.0% 5.56 dB
15 MHz 01%  538d8 01%  606dB
001%  563d3 o 001%  620dB oo
0.001% 5.78dB 0.001% 6.24dB
0.0001% 5.91dB 0.001 % 0.0001 % ©.27dB 0.001 %
Peak 594 dB Peak .27 dB
29.57 dBm 28.73 dBm
00T g g 2048 00T g g 2048
Info BW 10.000 MHz Info BW 10.000 MHz
= s = s
LTE B25 15MHz QPSK Mid channel LTE B25 15MHz 16QAM Mid channel
o e e G R ST IS =& e T
AL W [san oc T sewsea T Ao 77 PRy 25,2019 e T Ao 94732 PRy 25, 2019
Cemter Freq: 1.842600000 GHz Radio $td: Nene Cemter Freq: 1.842600000 GHz Radio $td: Nene
Trig: Free Run Counts-2.00 W20 Mpt L+ Trig: Free Run Counts-2.00 W20 Mpt
HrGanion | #Aten: 5245 satten: 208
Average Power ~ Average Power ~
100 100
23.64 dBm 22.61 dBm
43.22 % at 0dB 10%) 41.92 % at 0dB 10%)
LTE 1% 1%
Band 25 100% 26848 . 100% 29648 01%
1.0% 464 dB 1.0% 547dB
lO MHZ 0.1% 5.24dB 0.1% 5.86 dB
001%  551d8 oo 001%  6.01dB oo
0.001% 568dB 0.001% 6.06dB
0.0001 % 5.75dB 0.001 % 0.0001 % 6.09 dB 0.001 %
Peak 579dB Peak 6.11dB
29.43 dBm 28.72 dBm
BT ZDGE‘ BT ZDGE‘
Info BW 10.000 MHz Info BW 10.000 MHz
= S = s
LTE B25 10MHz QPSK Mid channel LTE B25 10MHz 16QAM Mid channel
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Keyaght Sportum Anatyau UL ST18 % % Dt Q3P0 C1T: 3508 [ES - 6IE | % Dt QAN CLT: 258 [N~
b W [sa oo T semew - 523 My 2, 2019 T semew - e ey 2 2013
Cemter Freq: 1.842600000 GHz Radio $td: Nene Cemter Freq: 1.842600000 GHz Radio $td: Nene
. Trig: FreeRun Counts:2.00 W/2.00 Mt . Trig: FreeRun Counts:2.00 W/2.00 Mt
#FGalnLow saren: 3208 #FGalnLow saren: 3208
Average Power ~ Average Power ~
100 100
23.565 dBm 2267 dBm
43.74 % at 0dB 10%) 42.09 % at 0dB 10%)
LTE 1% 1%
Band 25 10.0% 262dB 01 10.0% 298dB 01
1.0% 467 dB 1.0% 537dB
5 MHZ 0.1% 5.27dB 0.1% 5.71dB
001%  549dB o 001%  580dB o
0.001% 559dB 0.001% 584dB
0.0001 % 5.68 dB 0.001 % 0.0001 % 5.914dB 0.001 %
Peak 5.70 dB Peak 5.98 dB
29.25 dBm 28.65 dBm
oo0a1 ’DdB 204dB| oo0a1 ’DdB 204dB|
Info BW 10.000 MHz Info BW 10.000 MHz
LTE B25 5MHz QPSK Mid channel LTE B25 5MHz 16QAM Mid channel
Voreat St Feyr UL AT RO G T30 Tol o e Voreat St Feyr UL AT RO G T30 Tol o e
AL w__[s0a oc [ sessean [ e 94551 iy 312015 AL W [soa oc T sensedn [ e 9948206 ity 312015
Center Freq: 1.842600000 GHz Radio Std: None Center Freq: 1.842600000 GHz Radio Std: None
——  Trigi Free Run Counts:2.00 MI2.00 Mpt = Trig: Free Run Counts:2.00 MI2.00 Mpt
#F GainiLow #attan: 3248 #F GainiLow arten: 3208
Average Power . Average Power .
100 % 100 ¢
23.66 dBm 22.50 dBm
44.34 % at 0dB 10%) 42.35 % at 0dB 10%)
LTE 1% 1%
Band 25 10.0% 267dB 014 10.0% 290dB 014
1.0% 4.70 dB 1.0% 2.92dB
3 MHz 01%  527dB 01%  579dB
001%  547d8 oo 001% 58648 oo
0.001% 5.59dB 0.001 % 590dB
0.0001 % 5.66dB 0.001 % 0.0001% 5.92dB 0.001 %
Peak 568 dB Peak 594 dB
29.34 dBm 28.44 dBm
O e 204 O e 2048
Info BW 10.000 MHz Info BW 10.000 MHz
= St = St
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LTE Band 17

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

LTE Band 4

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

LTE Band 2

LTE Band 2 (Frequency range: 1850-1910 MHz) is covered by LTE Band 25 (Frequency range:
1850-1915 MHz) due to overlapping frequency range, maximum tune-up limit of LTE Band 25
is higher than LTE Band 2 and both LTE Band 25 and LTE Band 2 channel bandwidth are
same.
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9. LIMITS AND CONDUCTED RESULTS
9.1. OCCUPIED BANDWIDTH

RULE PART(S)
FCC: §2.1049

LIMITS
For reporting purposes only

TEST PROCEDURE

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

(KDB 971168 D01 Power Meas License Digital Systems v03r01)

RESULTS
See the following pages.
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9.1.1. OCCUPIED BANDWIDTH RESULTS

GSM 850
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GSM850 GPRS Low channel

GSM850 EGPRS Low channel
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GSM850 GPRS Mid channel

GSM850 EGPRS Mid channel
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GSM850 GPRS High channel

GSM850 EGPRS High channel
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GSM 1900

GSM1900 GPRS Low channel

T{ﬁvww—wﬂll\nhwlmrm . o o .”8“:2‘"‘“ “C-r‘v‘urqu-iHﬂ [ am Rdhl;:;:.i:::n:«;mu
Center Freq: 1850201000 GHz Radio Std: Hore Trig: Free Run AvgiHold: 1010
v Trig:Frae Avgitold: 1010 WEGaniow | WATeN: 3408 Radio Device:BTS
WiGaimiow | WAREN. 3498 Radio Device:BTS
0dzidy  Ref 38.00 dBm
0dicn _ Ref 38.00 dBm Lod
oa
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 31.7 dBm
Occupied Bandwidth Total Power 36.5 dBm 233.68 kHz
238.95 kHz Transmit Freq Error -5 Hz OBW Power 99.00 %
Transmit Freq Error -425 Hz OBW Power 99.00 % x dB Bandwidth 2072 kHz xdB 26.00 dB
x dB Bandwidth 321.4 kHz x dB -26.00 dB
GSM1900 EGPRS Low channel

=T

=T VR Do OG0 CLT- 25
o ion & 113408 P 08, 2010 == ion & 11:3522 P 08, 2019
Gerer Freq: 1830000000 GHz Radio Std: Hone ‘Genter Freq: 1830000000 GHz Radio Std: Hone
. AvgiHakd: 1010 Trig: Free Run AvgiHiold: 1010
HFGainLow mamen: 4 68 Radio Davice: BTS HFGaintow waten: 34 98 Radio Davice: BTS
0dicn _ Ref 38.00 dBm 0dicn _ Ref 38.00 dBm
oa og
1900 Center 1.88 GHz Span 1 MHz Center 1.88 GHz Span 1 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 10.67 ms, #Res BW 10 kHz #VBW 30 kHz Sweep 10.67 ms,
Occupied Bandwidth Total Power 36.7 dBm Occupied Bandwidth Total Power 32.1 dBm
245.38 kHz 234.61 kHz
Transmit Freq Error -299 Hz OBW Power 99.00 % Transmit Freq Error 1.024 kHz OBW Power 99.00 %
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