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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: LTE Watch + BT/BLE and DTS b/g/n

MODEL NUMBER: SM-R765V

SERIAL NUMBER: R3AH8008D4T, R3AH8008L9F, R3AH8008H6J,

R3AH8008GVV, R3AH8008H2R (RADIATED);
R3AH8008H8M (CONDUCTED)

DATE TESTED: JAN 11,2017 - JAN 31, 2017
APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 27F and 27L Pass

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

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

Approved & Released For

UL Korea, Ltd. By: Tested By:
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 TIA-603-D, FCC CFR
47 Part 2 and Part 27.

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
<] 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)

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 2.32 dB
Radiated Disturbance, Below 1GHz 4.14 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 LTE Watch + Bluetooth/BLE and DTS b/g/n.

5.2. MAXIMUM OUTPUT POWER (LTE)

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

LTE Band 4
FCC Part 27
Frequency | g width | Modulation Conducted Radiated
Band Range
[MHZ] [MHz] Peak | Avg[dBm] | Avg[mW] | Avg[dBm] | Avg [mW]
20 QPSK 22.70 186.21 17.85 60.95
16QAM 21.64 145.88 16.89 48.87
15 QPSK 22.62 182.81 17.57 57.15
16QAM 21.48 140.60 16.61 45.81
10 QPSK 2278 189.67 18.13 65.01
16QAM 21.61 144.88 17.22 52.72
Band 4 1 1710 ~ 1755 5 QPSK 22.74 187.93 17.94 62.23
16QAM 21.71 148.25 16.97 49.77
3 QPSK 22.72 187.07 18.25 66.83
16QAM 21.72 148.59 17.18 52.24
14 QPSK 22.75 188.36 16.63 46.03
' 16QAM 21.69 14757 15.47 35.24
LTE Band 13
FCC Part 27
Band Fr;‘;f]‘;r;cy BandWidth | Modulation Conducted Radiated
[MHz] [MHz] Peak Avg [dBm] | Avg [mW] | Avg [dBm] | Avg [mW]
o QPSK 23.21 209.41 -1.43 0.72
Band | o 16QAM 21.58 143.88 -2.45 0.57
13 . QPSK 23.15 206.54 -1.53 0.70
16QAM 21.77 150.31 2.07 0.62
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DESCRIPTION OF AVAILABLE ANTENNAS

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

Frequency (MHz) Peak Gain (dBi)
LTE Band 4 26
1710 ~ 1755 MHz )
LTE Band 13
777 ~ 787 MHz -14.8
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5.3. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Adapter SAMSUNG ETAOUG60JBE DK2H202VS/7 -E N/A
Data Cable SAMSUNG ECB-DUZ2EBE N/A N/A
Wireless Charger SAMSUNG EP-YO760 RF7HC1KGZSVCIS A3LEPYO760
/O CABLES

1 DC Power 1 Mini-USB Shielded 0.8m 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)

EUT

Wireless Charger

Communication
Test Set

AC ADAPTER

MAIN POWER SOURCE
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DATE: FEB 03, 2017

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
A”te:ggjggg?wﬁfo'e ETS 3121D DB4 00164753 07-28-17
Antenna, Horn, 40 GHz ETS 3116C 00166155 11-30-17
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 12-15-17
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 10-14-18
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 04-25-17
Antenna, Horn, 18 GHz ETS 3115 00161451 05-17-17
Antenna, Horn, 18 GHz ETS 3115 00167211 10-14-18
Antenna, Horn, 18 GHz ETS 3117 00168724 06-17-17
Antenna, Horn, 18 GHz ETS 3117 00168717 06-17-17
Combiner WEINSCHEL 1575 2150 08-16-17
Communications Test Set R&S CMWS500 150312 08-17-17
Communications Test Set R&S CMW500 115331 08-17-17
DC Power Supply Agilent/HP E3640A MY54226395 08-16-17
Preamplifier, 1000 MHz Sonoma 310N 341282 08-17-17
Preamplifier, 1000 MHz Sonoma 310N 351741 08-16-17
Preamplifier ETS 3115-PA 00167475 08-17-17
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-16-17
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 08-17-17
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 08-16-17
Average Power Sensor R&S NRZ-Z91 102681 08-16-17
Average Power Sensor Agilent/HP u2000 MY54270007 08-17-17
EMI Test Receive, 40 GHz R&S ESU40 100439 08-17-17
EMI Test Receive, 40 GHz R&S ESU40 100457 08-16-17
EMI Test Receive, 3 GHz R&S ESR3 101832 08-16-17

Attenuator / Switch driver HP 11713A 3748A04272 N/A
High Pass Filter 1.2GHz Micro-Tronics HPM50108-02 G005 08-17-17
High Pass Filter 1.2GHz Micro-Tronics HPM50108-02 G006 08-17-17
High Pass Filter 2.8GHz Micro-Tronics HPM50111-02 010 08-17-17
High Pass Filter 2.8GHz Micro-Tronics HPM50111-02 011 08-17-17
High Pass Filter 4GHz Micro-Tronics HPM50118-02 G001 08-17-17
High Pass Filter 4GHz Micro-Tronics HPM50118-02 G002 08-17-17
Attenuator PASTERNACK PE7087-10 A009 08-16-17
Temperature Chamber ESPEC SH-642 93001109 08-17-17

UL Software
Description Manufacturer Model Version
Antenna port test software UL CLT Ver 1.6
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7. Summary Table

Fce I?arl Test Description Test Limit Test Condition| Test Result Note
Section
2.1049 Occupied Band width (99%) N/A Pass 17.922 MHz
2753 Band Edge / Conducted Spurious | 345, Pass 16.637dBm
Emission
Conducted
2.1046 Conducted output power N/A Pass 23.21 dBm
27.54 Frequency Stability 2.5PPM Pass -0.018PPM
27.50(d) Equivalent Isotropic Radiated 30 dBm Pass 18.25 dBm
Power
27.50(b) Effective Radiated Power 34.77 dBm Pass -1.43 dBm
Radiated
27.53(c),(h) -13dBm Pass -51.2dBm
Radiated Spurious Emission
27.53(f) -40dBm Pass -52.9 dBm
FCC Rule FECIEE (OIS Frequency Emission Emission |Communication
Part FETEL DT Tolerance Designator Bandwidth Type
[MHZz] [w]
LTE Band 4
27L 1720.0 - 1745.0.| 0.06095 2.5 ppm 17MIG7W 20 QPSK
27L 1720.0 - 1745.0. 0.04887 2.5 ppm 17M9D7W 20 16QAM
27L 1715.0-1750.0 | 0.05272 2.5 ppm 8M96D7W 10 16QAM
27L 1711.5-1753.5 [ 0.06683 2.5 ppm 2M70G7W 3 QPSK
LTE Band 13
27F 782 0.00072 2.5 ppm 8M97G7W 10 QPSK
27F 782 0.00057 2.5 ppm 8M96D7W 10 16QAM
27F 779.5-784.5 0.00062 2.5 ppm 4M51D7W 5 16QAM
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8. RF POWER OUTPUT VERIFICATION

8.1. LTE OUTPUT VERIFICATION

The following tests were conducted according to the test requirements outlined in section 6.2 of the 3GPP
TS36.101 specification.

UE Power Class: 3 (23 +/- 2dBm). The allowed Maximum Power Reduction (MPR) for the maximum
output power due to higher order modulation and transmit bandwidth configuration (resource blocks) is
specified in Table 6.2.3-1 of the 3GPP TS36.101.

Table 6.2.3-1: Maximum Power Reduction (MPR) for Power Class 3

Modulation Channel bandwidth / Transmission bandwidth (RB) MPR (dB)
1.4 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
QPSK >5 >4 >8 =12 =16 >18 =1
16 QAM <5 =4 =8 =12 =16 =18 =1
16 QAM >5H >4 >8 =12 =16 >18 =2

The allowed A-MPR values specified below in Table 6.2.4.-1 of 3GPP TS36.101 are in addition to the
allowed MPR requirements. All the measurements below were performed with A-MPR disabled, by using

Network Signalling Value of “NS_01".
Table 6.2.4-1: Additional Maximum Power Reduction (A-MPR)

Network Requirements E-UTRA Band Channel Resources A-MPR (dB)
Signalling (sub-clause) bandwidth | Blocks (NVgs)
value (MH=2)
NS_01 66.21.1 Table 551 | 7435101 1ahe 561 NA
15, 20
3 =5 =1
=6 <1
2,4,10, 23, 25,
NS_03 6.6.2.2.1 95, 36 10 =6 <1
15 =8 |
20 >10 |
5 =6 =1
NS_04 66222 4
10, 15, 20 See Table 6.2.4-4
NS_05 6.6.3.3.1 1 10,15,20 =50 =1
NS_06 66223 12,13, 14,17 14,3,5,10 Table 5.6-1 n/a
66223
NS_07 13 10 Table 6.2.4-2 | Table 6.2.4-2
6.6.3.3.2
NS_08 6.6.3.3.3 19 10, 15 > 44 =3
=40 =1
NS_09 66334 21 10, 15 ~55 <2
NS_10 20 15, 20 Table 6.2.4-3 | Table 6.2.4-3
NS_11 6.6.2.2.1 23" 14,3,5,10 | Table 6.2.4-5 | Table 6.2.4-5
NS_32 - - -
Note 1:  Applies to the lower block of Band 23, i.e. a carrier placed in the 2000-2010 MHz region.
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8.1.1. LTE OUTPUT POWER RESULT

LTE Band 4 Measured Results

Avg Pwr (dBm)
Band (,\%"Z) Mode | RB Allocation oﬁit T,\"A‘Lgst 20050 20175 20300
1720 MHz 1732.5 MHz 1745 MHz
1 0 0 22.70 2231 22.04
1 49 0 22.60 22.30 22.03
1 99 0 2241 22.37 22.38
QPSK 50 0 1 2165 2131 2118
50 24 1 2156 21.30 21.21
50 50 1 2155 21.29 21.27
LTE 100 0 1 2159 2130 21.23
20
Band 4 1 0 1 21.64 2115 21,02
1 49 1 2156 2116 2115
1 99 1 2145 2118 21.30
16QAM 50 0 2 20.61 20.22 20.10
50 24 2 2053 20.20 20.12
50 50 2 2048 2017 20.16
100 0 2 20.60 20.30 20.20
Avg Pwr (dBm)
Band (I\E/|3|\-N|z) Mode | RB Allocation oﬁit Talr,gst 20025 20175 20325
1717.5 MHz 1732.5 MHz 17475 MHz
1 0 0 2258 2235 2229
1 37 0 22.62 20,02 22,44
1 74 0 2231 22.32 20.44
QPSK 36 0 1 2159 21.30 21.25
36 20 1 2156 21.27 21,27
36 39 1 2155 21.07 21.32
LTE 75 0 1 2157 21.30 21.28
15
Band 4 1 0 1 21.00 21.28 21.36
1 37 1 21.05 2118 2147
1 74 1 20.72 21.29 21.48
16QAM 36 0 2 2055 20.31 20.14
36 20 2 2052 20.27 20.18
36 39 2 20.48 20.25 20.22
75 0 2 2053 20.23 20.21
Avg Pwr (dBm)
Band (Sm) Mode | RB Allocation ofFf‘fet Tﬁg’st 20000 20175 20350
1715 MHz 1732.5 MHz 1750 MHz
1 0 0 22.78 22.39 22.16
1 25 0 2263 2226 2213
1 49 0 2235 2238 2218
QPSK 25 0 1 2158 2130 2116
25 12 1 2154 21.26 2115
25 25 1 2155 21.25 2119
LTE 50 0 1 2155 21.29 2119
10
Band 4 1 0 1 2161 2118 21.09
1 25 1 2157 21.04 21.07
1 49 1 21.27 2117 2114
16QAM 25 0 2 20.58 20.29 20.14
25 12 2 2053 20.23 20.15
25 25 2 2054 2022 20.18
50 0 2 2055 20.23 2013
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LTE Band 4 Measured Results (continued)

Avg Pwr (dBm)
Band (SL’:’Z) Mode |RB Allocation Of'?fet T,arpgst 19975 20175 20375
17125 MHz | 17325MHz | 17525 MHz
1 0 0 22,65 22 34 2023
1 12 0 22.74 22.41 22.35
1 24 0 22.46 2233 2228
QPSK 12 0 1 21.60 21.20 2104
12 7 1 2157 21.02 21.30
12 13 1 2155 2119 21.07
LTE 5 25 0 1 2152 2118 21.04
Band 4 1 0 1 21.71 2137 21.10
i 12 i 2167 21.44 21.02
1 24 1 21.63 21.35 2116
16QAM 12 0 2 20.49 20.18 20.15
12 7 2 20.49 20.18 20.21
12 13 2 20.43 20.17 20.19
25 0 2 20.58 2012 20.18
Avg Pwr (dBm)
Band (SL’:’Z) Mode |RB Allocation ofFf*sBet T,\jl‘[,gst 19965 20175 20385
17115 MHz | 17325MHz | 17535 MHz
1 0 0 22,68 22.33 20 41
i 8 0 2250 2243 2043
i 14 0 22.72 2208 2235
QPSK 8 0 i 21.75 21.02 21.28
8 4 1 21.66 21.05 21.09
8 7 i 2154 21.30 21.07
LTE s 15 0 1 21.65 21.05 21.06
Band 4 1 0 1 21.72 2132 21.30
1 8 1 2147 21.41 21.08
i 14 1 21.70 21.05 21.21
16QAM 8 0 2 20.76 20.05 20.04
8 4 2 20.60 2011 20.23
8 7 2 20.56 2014 20.20
15 0 2 20.57 20.18 2017
Avg Pwr (dBm)
Band (Sm) Mode |RB Allocation of?sit T,\";l‘g’st 19957 20175 20393
17107 MHz | 17325MHz | 1754.3 MHz
1 0 0 22,65 2221 20.26
i 3 0 22.74 2207 22.19
i 5 0 22.75 22.26 2223
QPSK 3 0 0 22,68 22.05 22.20
3 i 0 22.73 2208 22.20
3 3 0 22.73 2207 20,04
LTE 4 6 0 i 21.76 21.08 21.19
Band 4 : 1 0 i 21.50 21.23 21.04
i 3 i 2153 21.09 20.98
i 5 1 21.05 21.08 21.02
16QAM 3 0 1 21.69 21.06 2117
3 i i 21.64 21.25 21.21
3 3 i 21.60 21.06 21.20
6 0 2 20.73 20.08 2013

Page 15 of 82

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: 4787821625-E4V1
FCC ID: ASLSMR765V

DATE: FEB 03, 2017

LTE Band 13 Measured Results

BW

RB

RB

Target

Avg Pwr (dBm)

sand (MHz) Mode Allocation | offset | MPR 23230
782 MHz

1 0 0 23.21

1 25 0 23.08

1 49 0 23.14

QPSK 25 0 1 21.58

25 12 1 21.56

25 25 1 21.57

LTE 50 0 1 21.58
Band13 | '° 1 S 1 —
1 25 1 21.44

1 49 1 21.52

16QAM 25 0 2 20.56

25 12 2 20.53

25 25 2 20.55

50 0 2 20.57

Avg Pwr (dBm)
BW RB RB | Tar
sand (MH2) Mode Allocation | offset l\jF?FE:t 23230
782 MHz

1 0 0 23.12

1 12 0 23.11

1 24 0 23.15

QPSK 12 0 1 21.56

12 7 1 21.53

12 13 1 21.55

LTE 25 0 1 21.55
Band 13 | ° 1 S 1 —
1 12 1 21.71

1 24 1 21.77

16QAM 12 0 > 20,50

12 7 2 20.46

12 13 2 20.45

25 0 2 20.62
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9. PEAK TO AVERAGE RATIO

Test Procedure
Per KDB 971168 D01 Power Meas License Digital Systems v02r02;

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.

9.1. CONDUCTED PEAK TO AVERAGE RESULT

LTEB4
Band BW [MHz] | Channel f [MHZz] Mode Ratio [dB] Limit [dB]

QPSK 4.04

20
16QAM 5.19
15 QPSK 4.15
16QAM 5.48
10 QPSK 4.37

Band 4 20174 1732.5 16QAM 295 13.00
QPSK 4.35
> 16QAM 5.42
QPSK 4.40
3 16QAM 5.59
QPSK 4.41
14 16QAM 5.52
LTE B13
Band BW [MHz] | Channel f [MHz] Mode Ratio [dB] Limit [dB]
10 QPSK 3.91
Band 13 23230 782 16QAM >-36 13.00

QPSK 412
> 16QAM 5.39
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9.2

LTE Band 4

CONDUCTED PEAK TO AVERAGE PLOTS

Verigh Spachum e UG8\ Cote VARG CLT 18 T=Ts Verigh Spachum e UG8\ Cote VARG CLT 18 T T o T
= - Contr Froq 1732600000 Gz Radio S None = = Contr Froq 1732600000 Gz Radio S None
s. Trig: Fras Run ‘Counts:2.00 M/2.00 Mpt s. Trig: Fras Run ‘Counts:2.00 M/2.00 Mpt
Gt ow whmen: 3268 Gt ow whmen: 3268
Average Power % Average Power %
00 00
22.63dBm 21.47 dBm
52.16 % at 0dB 10% 45.35 % at 0dB 10%
LTE
Band 4 10.0 % 235dB 0.1% 10.0 % 272dB 0.1%
1.0% 3.59dB 1.0% 4.48 dB
20 MHZ 0.1% 4.04 dB 0.1% 5.19dB
0.01% 427 dB 0.01% 544 dB
0.001% 4.40dB 0.001% 554dB
0.0001% 4.43dB 0.001% 0.0001% 5.56 dB 0.001%
Peak  4.44dB Peak  561dB
27.07 dBm 27.08 dBm
T 2 uﬂ “oam 2 q
Info BW 20,000 MHz Info BW 20,000 MHz
= B = B
LTE B4 20MHz QPSK Mid channel LTE B4 20MHz 16QAM Mid channel
e~ Teria Specoum Ay UG ¥ b R T 18 e
Lic 125109 Po2an 26,200 w 5 Licn 123124 P2an 26,200
Conter Freq: 1.732500000 GHz Radio $td: None Conter Freq: 1.732500000 GHz Radio $td: None
e Trig:Fr un ‘Counts:2.00 M/2.00 Mpt - Trig:Fr ‘Counts:2.00 MI2.00 Mpt
#Anen: 32 48 IF G #Anen: 32 48
Average Power ok Average Power ok
22.63dBm 21.42dBm
51.43 % at 0dB 103% 45.09 % at 0dB 103%
LTE
Band 4 10.0 % 2.40 dB 01 10.0 % 276 dB 01
1.0% 3.66 dB 1.0% 4.68 dB
15 MHz 0.1% 4.15dB 0.1% 5.48 dB
0.01% 4.38 dB 0.01 % 5.73dB
0.001% 4.51dB 0.001% 5.80dB
0.0001% 4.56 dB 0.001 % 0.0001% 5.82dB 0.001 %
Peak 4.56 dB Peak 5.84 dB
27.19 dBm 27.26 dBm
“ode 2048 BT 2048
Info BW 20,000 MHz Info BW 10,000 MHz
= s = stuns,
LTE B4 15MHz QPSK Mid channel LTE B4 15MHz 16QAM Mid channel
o e T T =T T o e T T T 5 T
F A w1 » o 124505 Phan 24,203 F A w1 » o 12:45:23 PH0an 28,200
Center Freq: 1.732500000 GHz Radio Std: None. Center Freq: 1.732500000 GHz Radio Std: None.
e Trig: Free Run ‘Counts:2.00 M2.00 Mpt s Trig: Free Run ‘Counts:2.00 M/2.00 Mpt
AFGaini ow #aten: 3268 A GainiLow samen: 3268
Average Power Average Power
00 0 %
22.70 dBm 21.564 dBm
50.67 % at 0dB 10% 44.75 % at 0dB LES
LTE
Band 4 100%  247d8 - 100% 27908 -
10% 3.80dB 10% 4.74dB
10 MHZ 0.1% 437 dB 0.1% 5.55 dB
0.01% 464 dB 0.01 % 5.80 dB
0001% 4.72dB 0001% 586dB
0.0001% 4.75dB 0.001 % 0.0001% 5.89dB 0.001 %
Peak 4.78 dB Peak 5.89 dB
27.48 dBm 27.43 dBm
“ode 20dB " oae 20dB
Info BW 10,000 MHz —‘ Info BW 10,000 MHz —‘
= = = =
LTE B4 10MHz QPSK Mid channel LTE B4 10MHz 16QAM Mid channel
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epsight Specom Araiyrer  ULL4GIE R Date 3730/ 0181 CLT 15 e~ [
i 5 ey 1AELE PPN 20,200 auicn 12:4920 230 26,200
Centor Freq: 1.732500000 GHz Radio $td: None Centor Freq: 1.732500000 GHz Radio $td: None
v Trig: Fres Run Counts:2.00 M12.00 Mt Trig: Free Run Counts:2.00 M12.00 Mt
#Anen: 32 48 #Anen: 32 48
Average Power B Average Power B
22.70 dBm 21.60 dBm
50.49 % at 0dB 103% 44.53 % at 0dB 103%
LTE
Band 4 10.0 % 2.45dB 01 10.0 % 276 dB 01
1.0% 3.82dB 1.0% 4.70dB
5 MHz 01% 43508 01% 54208
0.01% 4.62dB 0.01 % 5.67 dB
0.001% 4.70dB 0.001% 576dB
0.0001% 4.75dB 0.001% 0.0001% 5.79dB 0.001%
Peak 4.77dB Peak 5.80dB
27.47 dBm 27.40 dBm
T 2048 T 2048
Info BV 10.000 MHz | Info BV 10.000 MHz |
= s, = s,
LTE B4 5MHz QPSK Mid channel LTE B4 5MHz 16QAM Mid channel
o e T T =T T o e T T =T T
F A w1 x auicn 124745 P 24,200 F A " s > ey 12:47:58 PH3an 28,200
Center Freq: 1.732500000 GHz Radio Std: None. Center Freq: 1.732500000 GHz Radio Std: None.
Trig: Free Run ‘Counts:2.00 M2.00 Mpt Trig: Free Run ‘Counts:2.00 M/2.00 Mpt
AFGaintow #aten: 3268 A GainiLow samen: 3268
Average Power Average Power
00 00
22.67 dBm 21.49 dBm
50.82 % at 0dB 10% 45.00 % at 0dB LES
LTE
Band 4 100% 24808 - 100%  283dB -
10% 3.85dB 10% 4.81dB
3 MHz 0.1% 4.40 dB 0.1% 5.59 dB
0.01% 4.60 dB 0.01 % 5.88 dB
0.001% 4.68dB 0001% 6.03dB
0.0001% 4.70dB 0.001 % 0.0001% 6.07 dB 0.001 %
Peak 4.70 dB Peak 6.11 dB
27.37 dBm 27.60 dBm
“ode 20dB 0dB 204
Info BW 10.000 MHz —‘ Info BW 10.000 MHz —‘
uss sTATUS ) uss sTATUS )
LTE B4 3MHz QPSK Mid channel LTE B4 3MHz 16QAM Mid channel
Verigh Spachum e UG8\ Cote VARG CLT 18 = Verigh Spachum e UG8\ Cote VARG CLT 18 T T o T
= - Conter Froq: 1732600000 Gz Radio S None = = Conter Froq: 1732600000 Gz Radio S None
e Trig: Fres Run ‘Counts:2.00 M/2.00 Mpt e Trig: Fres Run ‘Counts:2.00 M/2.00 Mpt
#FGain:d #Atten: 32 d8 #FGain:d #Atten: 32 d8
Average Power B Average Power B
22.68 dBm 21.66 dBm
51.04 % at 0dB 10% 44.96 % at 0dB L
LTE
Band 4 10.0 % 247 dB 0.1 % 10.0 % 2.80 dB 0.1 %
1.0% 3.82dB 1.0% 4.76 dB
1.4 MHz 01%  441dB 01% 55208
0.01% 4.62dB 0.01% 573 dB
0.001% 4.68dB 0.001% 583dB
0.0001% 4.70dB 0.001% 0.0001% 5.85dB 0.001%
Peak 470 dB Peak 5.88 dB
27.38 dBm 27.54 dBm
ST 2 uﬂ ST 2 uﬂ
Info BW 10,000 MHz Info BW 10,000 MHz
uss sTATS - uss sTATS )
LTE B4 1.4MHz QPSK Mid channel LTE B4 1.4MHz 16QAM Mid channel
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LTE Band 13

Weright Specirum Anaier - UGS \ R Dab: VES/T0I61 CLT-15
AL I

AFGainLow

Genter Freq: 782.000000 MHz Radio Std
Trig: Fras Run ‘Counts:2.00 /200 Mpt

Average Power

22.84dBm
51.84 % at 0dB 10%

LTE
Band 13 100% 2288 .
10% 34708 ' !

10 MHz 01% 3.91dB

0.01% 411dB
0.001% 4.20dB

0.0001% 4.24dB 0.001%
Peak 424 dB
27.08 dBm

%oam
Info BW 10.000 MHz

Weright Specirum Anaier - UGS \ R Dab: VES/T0I61 CLT-15
AL I

Genter Freq: 782.000000 MHz Radio Std
Trig: Fras Run ‘Counts:2.00 /200 Mpt

AFGainLow

Average Power

21.17 dBm
45.61 % at 0dB 10%

100% 263dB —
10% 45808
01% 53608
001% 5658
0001% 5738

0.0001% 577dB 0.001%
Peak 5.79 dB
26.96 dBm

T oae 2048
Info B 10,000 MHz

LTE B13 10MHz QPSK Mid channel

LTE B13 10MHz 16QAM Mid channel

o Spachum e L6013\ R Cote VRIS CLTI 18 ey~ o Spachum e L6013\ R Cote VRIS CLTI 18 ey~
i w__ws Lo e o 25,21 L AT Licn 0339042 P 25,201
Contor Freq: THZ000000 MHz Radio $1d; Hone Contor Freq: THZ000000 MHz Radio $1d; Hone
s Trig: FresRun s Trig: FresRun ‘Counts:2.00 M12.00 Mpt
sAnen: 3248 sAnen: 3248
Average Power ok Average Power ok
22.80 dBm 21.14 dBm
50.85 % at 0dB 103% 45.32 % at 0dB 103%
LTE
Band 13 10.0%  2.33dB o 100%  268dB o
1.0% 3.60 dB 1.0% 4.62dB
5 MHz 0.1% 4.12dB 0.1% 5.39 dB
0.01% 4.29 dB 0.01 % 5.59 dB
0.001% 4.40dB 0.001% 5.65dB
0.0001% 4.43dB 0.001 % 0.0001% 5.67 dB 0.001 %
Peak 443dB Peak 589 dB
27.23 dBm 26.83 dBm
“ode 2048 BT 2048
Info BW 10,000 MHz Info BW 10,000 MHz

LTE B13 5MHz QPSK Mid channel

LTE B13 5MHz 16QAM Mid channel
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10. LIMITS AND CONDUCTED RESULTS

10.1. 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 v02r02)
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LTE Band 4
Band BW [MHz] | Channel f [MHZz] Mode 99% BW [MHz] 26dB BW [MHz]
QPSK 17.847 19.45
20050 1720.0
16QAM 17.865 19.70
QPSK 17.853 19.44
20 20174 1732.5
16QAM 17.871 19.52
QPSK 17.922 19.62
20299 1745.0
16QAM 17.909 19.58
QPSK 13.452 15.25
20025 1717.5
16QAM 13.434 15.05
QPSK 13.427 14.99
15 20174 1732.5
16QAM 13.431 14.82
QPSK 13.445 15.22
20324 1747.5
16QAM 13.445 15.13
QPSK 8.9717 10.26
20000 1715.0
16QAM 8.9626 10.15
QPSK 8.9493 10.27
10 20174 1732.5
16QAM 8.9523 10.16
QPSK 8.9624 10.24
20349 1750.0
Band 4 16QAM 8.9642 10.17
an QPSK 45125 5.312
19975 17125
16QAM 4.5081 5.338
QPSK 45115 5.336
5 20174 1732.5
16QAM 45017 5.220
QPSK 45113 5.319
20374 1752.5
16QAM 45015 5.303
QPSK 2.7007 3.090
19965 17115
16QAM 2.6926 3.040
QPSK 2.6994 3.094
3 20174 1732.5
16QAM 2.6966 3.083
QPSK 2.6958 3.067
20384 1753.5
16QAM 2.6955 3.047
QPSK 1.0901 1.369
19957 1710.7
16QAM 1.0955 1.414
QPSK 1.0889 1.362
1.4 20174 1732.5
16QAM 1.0959 1.417
QPSK 1.0888 1.386
20392 1754.3
16QAM 1.0944 1.418
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LTE Band 13
Band | BW[MHz] | Channel f [MHz] Mode 99% BW [MHz] | 26dB BW [MHz]
QPSK 8.9741 10.25
10 23230 782.0
16QAM 8.9600 9.987
QPSK 4.4968 5.255
23207 779.5
Band 13 16QAM 4.5002 5.133
an
5 23230 2820 QPSK 4.4830 5.211
' 16QAM 4.4890 5.149
23255 2845 QPSK 4.5110 5.378
' 16QAM 4.5092 5.316
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10.1.1.
LTE Band 4

OCCUPIED BANDWIDTH PLOTS

ey Epecmiem Ayser UL B | B Do 20 008 | CLT-1E
RL " .
Center Freq: 1720000000 GHz

e Trig: Free Run
SiEGaint.ow #Atien: 32 dB

05:00:37 P 330 29,2017
Radio Std: Nane

AvglHold: 10110

Radio Device: BTS

Ew-vnsm--nwrm B | G S006 | CT-1E
RL

SiEGaint.ow #Atien: 328

Center Freq: 1720000000 GHz
AvgiHold:>10/10

s
Radio Std.

Radio Device: BTS

Ref 30.00 dBm

Ref 30.00 dBm

Center 1.72 GHz
#Res BW 300 kHz

#VBW 910 kHz

Center 1.72 GHz

#Res BW 300 kHz HVBW 910 kHz

Span 30 MHZ
Sweep 1.333 ms

Occupied Bandwidth

17.847 MHz
81.128 kHz
19.45 MHz x dB

Transmit Freq Error
x dB Bandwidth

Total Power

OBW Power

Span 30 MHZ
Sweep 1.333 ms
30.0 dBm
99.00 %
-26.00 dB

Occupied Bandwidth Total Power 29.2 dBm
17.865 MHz

Transmit Freq Error 41.744 kHz OBW Power 99.00 %

x dB Bandwidth 19.70 MHz x dB -26.00 dB

20MHz QPSK Low channel

20MHz 16QAM Low channel

Ew-vnsm--nwrm B | G S006 | CT-1E
RL

SiEGaint.ow #Atien: 32 dB

Center Freq: 1732800000 GHz
Trig: Frea Run

sE
Radio Std: N

AvglHold: 10110

Radio Device: BTS

Ew-vnsm--nwrm B | G S006 | CT-1E
RL

Center Freq: 1732800000 GHz

e Trig: FroeRun AvgiHold:>10/10
SiEGaint.ow #Atien: 328

504
Radio Std.

Radio Device: BTS

Ref 30.00 dBm

0 B
Log ‘

Band 4

Ref 30.00 dBm

0 dadiv
Log |

20MHz

Center 1.733 GHz
#Res BW 300 kHz

#VBW 910 kHz

Center 1.733 GHz

#Res BW 300 kHz #VBW 910 kHz

Span 30 MHz
Sweep 1.333ms

Occupied Bandwidth

17.853 MHz
14.801 kHz
19.44 MHz x dB

Transmit Freq Error
x dB Bandwidth

Total Power

OBW Power

Span 30 MHz
Sweep 1.333ms
29.4dBm
99.00 %
-26.00 dB

Occupied Bandwidth Total Power 29.0 dBm
17.871 MHz

Transmit Freq Error -15.885 kHz OBW Power 99.00 %

x dB Bandwidth 19.52 MHz x dB -26.00 dB

20MHz QPSK Mid channel

20MHz 16QAM Mid channel

#FGaindow " sanen: 3248

ey Epecmiem Ayser UL B | B Do 20 008 | CLT-1E

RL e
Center Freg: 1.745000000
Trig: Fres Run

50443
Radio Std. N

AvgiHold: 10140

Radic Device: BTS

Ew-vnsm--nwrm B | G S006 | CT-1E
RL

Center Freq. 1.745000000 GHz
Trig: Fras Run

- AvgiHold: 10140
AFGainLow Samen: 3248

Ref 30.00 dBm

0 dad
Log ‘

Ref 30.00 dBm

Center 1.745 GHz
#Res BW 300 kHz

#VBW 910 kHz

Center 1.745 GHz

#Res BW 300 kHz #VBW 910 kHz

Span 30 MHz
Sweep 1.333ms

Occupied Bandwidth

17.922 MHz
39.350 kHz
19.62 MHz x dB

Transmit Freq Error
x dB Bandwidth

Total Power

OBW Power

Span 30 MHz
Sweep 1.333ms
29.3dBm
99.00 %
-26.00 dB

Occupied Bandwidth Total Power 28.6 dBm
17.909 MHz

Transmit Freq Error 30.293 kHz OBW Power 99.00 %

x dB Bandwidth 19.58 MHz x dB -26.00 dB

20MHz QPSK High channel

20MHz 16QAM High channel
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eyt Specem Aty - UL AGHE | 8 Dot HZ3/0I61 LT 15 p=n | eyt Specem Aty - UL AGHE | 8 Dot HZ3/0I61 LT 15 % w
AL T S o eiS811 P 3an 34, 2017 AL T G i o 456
Center Freg: 1.717500000 GHz Radio Std. Nane Center Frea. 1.717500000 GHz Radio Std. Nane
v Trig: Fres Run Avgiold: 1040 v Trig: Fresfunm Avgiold: 1040
A GaincLow #Anen: 3248 Radio Device: BTS SHFGainLow #ren: 3208 Radic Device: BTS
0 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm

Log Log
Center 1.718 GHz Span 22.5 MHz Center 1.718 GHz Span 22.5 MHz
#Res BW 220 kHz #VBW 680 kHz Sweep 1.333ms #Res BW 220 kHz #VBW 680 kHz Sweep 1.333ms

Occupied Bandwidth Total Power 30.2 dBm Occupied Bandwidth Total Power 29.2 dBm

13.452 MHz 13.434 MHz
Transmit Freq Error 45.005 kHz OBW Power 99.00 % Transmit Freq Error 34.032 kHz OBW Power 99.00 %
x dB Bandwidth 15.25 MHz x dB -26.00 dB x dB Bandwidth 15.05 MHz x dB -26.00 dB

15MHz QPSK Low channel 15MHz 16QAM Low channel

eyt Specum by - LGB0 8 Dot /01 CLT- 1. = eyt Specinim Ansyae - UL G918\ 8 Dot N6 | CLT- 16 B
A G S Ih TG AT s €1 A G st TG AT s
‘Center Freq: 1.732500000 GHz Radio Std. N Center Freq: 1.732500000 GHz Radio st
v+ Trig:FresRun AvaiHod:> 1010 v Trig: FreeAun AvgiHold: 1040
A GainLow #Anen: 32 dB Radio Device: BTS HFGaincLow #Aren: 3205 Radio Device: BTS
ouziay  Ref 30.00 dBm ouziay  Ref 30.00 dBm
Log Log
Band 4
1 5M H z ‘Center 1.733 GHz ‘Span 22.5 MHz ‘Center 1.733 GHz ‘Span 22.5 MHz
[#Res BW 220 kKHz #VBW 680 kKHz Sweep 1.333 ms [#Res BW 220 kKHz FVBW 680 kHZ Sweep 1.333 ms
Occupied Bandwidth Total Power 29.8 dBm Occupied Bandwidth Total Power 27.6 dBm
13.427 MHz 13.431 MHz
Transmit Freq Error 17.706 kHz OBW Power 9.00 % Transmit Freq Error 24.481 kHz OBW Power 9.00 %
x dB Bandwidth 14.99 MHz xdB -26.00 dB x dB Bandwidth 14.82 MHz x dB -26.00 dB

15MHz QPSK Mid channel 15MHz 16QAM Mid channel

eyt Specum by - LGB0 8 Dot /01 CLT- 1. eyt Specinim Ansyae - UL G918\ 8 Dot N6 | CLT- 16 B
A G S Ih TG AT s €1 A G st o
‘Center Freq: 1.747500000 GHz Radio Std. Nane Center Freq. 1747500000 GHz
v+ Trig:FresRun AvgiHold: 1040 v Trig: FreeAun AvaiHod:> 1010
A GainLow #Anen: 32 dB Radio Device: BTS HFGaincLow #anen: 3248 Radio Device: BTS
10 deura Ref 30.00 dBm 10 deura Ref 30.00 dBm
Log Log
'Center 1.748 GHz ‘Span 22.5 MHz 'Center 1.748 GHz ‘Span 22.5 MHz
[#Res BW 2_2“ kHz #VBW 680 kKHz S“_!p !,:l::!_r!l_s [#Res BW 2_2“ kHz WVBW _ﬁﬂ_ﬂ kHz S“_!p !,:l::!_r!l_s
Occupied Bandwidth Total Power 29.7 dBm Occupied Bandwidth Total Power 28.8 dBm
13.445 MHz 13.445 MHz
Transmit Freq Error 21.052 kHz OBW Power 9.00 % Transmit Freq Error 27.651 kHz OBW Power 9.00 %
x dB Bandwidth 15.22 MHz xdB -26.00 dB x dB Bandwidth 15.13 MHz x dB -26.00 dB

15MHz QPSK High channel 15MHz 16QAM High channel
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Ennmsma--*_v-m G\ Dot SEB/ANG LT 1F. p=n | En,msma--*.m G0 8 Do, TG LT 15 % w
KL T S o CE n 34,2017 AL T G i o 445
Center Freg: 1.715000000 GHz Radio Std. Nane Center Frea. 1.715000000 GHz Radio Std. None
v Trig: Fres Run Avgiold: 1040 v Trig: Fresfunm AvgiHold: 4010
A GaincLow #Anen: 3248 Radio Device: BTS SHFGainLow #ren: 3208 Radic Device: BTS
0 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log ‘ Log
Center 1.715 GHz Span 15 MHz Center 1.715 GHz Span 15 MHz
#Res BW 150 kHz #VBW 470 kHz Sweep 1.333ms #Res BW 150 kHz #VBW 470 kHz Sweep 1.333ms
Occupied Bandwidth Total Power 30.2 dBm Occupied Bandwidth Total Power 28.7 dBm
8.9717 MHz 8.9626 MHz
Transmit Freq Error 14.738 kHz OBW Power 99.00 % Transmit Freq Error 20.462 kHz OBW Power 99.00 %
x dB Bandwidth 10.26 MHz x dB -26.00 dB x dB Bandwidth 10.15 MHz x dB -26.00 dB

10MHz QPSK Low channel 10MHz 16QAM Low channel

eyt Specum by - LGB0 8 Dot /01 CLT- 1. = eyt Specinim Ansyae - UL G918\ 8 Dot N6 | CLT- 16 B
A G S Ih TG AT O 0 A G st TG AT 65138 P
‘Center Freq: 1.732500000 GHz Radio 5 Center Frea: 1732500000 GHz Radio Std: Non
v+ Trig:FresRun AvgiHold: 1040 v Trig: FreeAun AvaiHod:> 1010
A GainLow #Anen: 32 dB Radio Device: BTS HFGaincLow #Aren: 3205 Radio Device: BTS
ouziay  Ref 30.00 dBm ouziay  Ref 30.00 dBm
Log Log
Band 4
1 OM HZ ‘Center 1.733 GHz Span 15 MHz ‘Center 1.733 GHz Span 15 MHz
[#Res BW 150 kKHZ FVBW 470 kKHz swe_gp !,:l::!_r!l_s [#Res BW 150 kKHZ FVBW 470 kHz swe_gp !,:l::!_r!l_s
Occupied Bandwidth Total Power 29.8 dBm Occupied Bandwidth Total Power 28.9 dBm
8.9493 MHz 8.9523 MHz
Transmit Freq Error 1.283 kHz OBW Power 9.00 % Transmit Freq Error 10.800 kHz OBW Power 9.00 %
x dB Bandwidth 10.27 MHz xdB -26.00 dB x dB Bandwidth 10.16 MHz x dB -26.00 dB

10MHz QPSK Mid channel 10MHz 16QAM Mid channel

eyt Specum by - LGB0 8 Dot /01 CLT- 1. eyt Specinim Ansyae - UL G918\ 8 Dot N6 | CLT- 16 B
A G S Ih TG AT s €1 A G st TG AT G534 W,
‘Center Freq: 1.750000000 GHz Radic Std. Nane Center Freq: 1.750000000 GHz Radic Sta. Non
v+ Trig: FresRun AvaiHod:> 1010 v Trig: FreeAun AvaiHod:> 1010
A GainLow #Anen: 32 dB Radio Device: BTS HFGaincLow #anen: 3248 Radio Device: BTS
10 deura Ref 30.00 dBm 10 deura Ref 30.00 dBm
Log Log |
|
ICenter 1.75 GHz Span 15 MHz ICenter 1.75 GHz Span 15 MHz
[#Res BW 150 kKHZ FVBW 470 kKHz S“_!p !,:l::!_r!l_s [#Res BW 150 kKHZ FVBW 470 kHz S“_!p !,:l::!_r!l_s
Occupied Bandwidth Total Power 29.5 dBm Occupied Bandwidth Total Power 28.6 dBm
8.9624 MHz 8.9642 MHz
Transmit Freq Error 22.497 kHz OBW Power 9.00 % Transmit Freq Error 20.906 kHz OBW Power 9.00 %
x dB Bandwidth 10.24 MHz xdB -26.00 dB x dB Bandwidth 10.17 MHz x dB -26.00 dB

10MHz QPSK High channel 10MHz 16QAM High channel
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Band 4

5MHz

Ennmsma--*_.-m GRS | % Dot NG | CLT- 16
RL ©

v. Trig: Fres Run
AFGainLow

Center Freq: 1712500000 Gz
AvglHold:>10/10
sanen: 32 4B

044331 PMTan 3
Radio Std. Nane

Radic Device: BTS

AFGainLow

e Specom Aty - UL AGHTE | & Dot SES/ANG  CLT- 16, .
L8 © s 16K
Certer Freq. 1.712500000 GHz

. Trig:Fres fun
sanen: 3208

AvgiHold: 10140

Radio Std. Nane

Radic Device: BTS

Bdiv Ref 30.00 dBm

0 da
Log

da/div Ref 30.00 dBm

Log

Center 1.713 GHz Span 7.5 MHz Center 1.713 GHz 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 30.1 dBm Occupied Bandwidth Total Power 29.1 dBm
4.5125 MHz 4.5081 MHz
Transmit Freq Error 6.079 kHz OBW Power 99.00 % Transmit Freq Error 3.837 kHz OBW Power 99.00 %
x dB Bandwidth 5.312 MHz x dB -26.00 dB x dB Bandwidth 5.338 MHz x dB -26.00 dB
5MHz QPSK Low channel 5MHz 16QAM Low channel
Ennmsma--*_.-m G\ Dot SEB/ANG LT 1F. En.msma--mm G\ Dot SEB/ANG LT 1F. .
AL T S o e AL T G i o tis:
‘Center Freq: 1.732500000 GHz Radio 5 Center Freq: 1.732500000 GHz Radic Sta.
v Trig: Fres Run AvgiHold: 4010 v Trig: Fresfun AvgiHold: 4010
A GaincLow #Anen: 3248 Radio Device: BTS HFGaincLow #anen: 3248 Radic Device: BTS

da/div Ref 30.00 dBm

Log

da/div Ref 30.00 dBm

Log

Center 1.733 GHz
#Res BW 75 kHz

#VBW 220 kHz

Span 7.5 MHz

Sweep 4 ms

Center 1.733 GHz
#Res BW 75 kHz

VB 220 kHz

Span 7.5 MHz
Sweep 4 ms

Occupied Bandwidth Total Power 29.8 dBm Occupied Bandwidth Total Power 28.7 dBm
4.5115 MHz 4.5017 MHz

Transmit Freq Error 208 Hz OBW Power 9.00 % Transmit Freq Error 3.049 kHz OBW Power 9.00 %

x dB Bandwidth 5.336 MHz xdB -26.00 dB x dB Bandwidth 5.220 MHz x dB -26.00 dB

5MHz QPSK Mid channel

5MHz 16QAM Mid channel

Ennmsma--*_.-m GRS | % Dot NG | CLT- 16
RL ©

CEE
Radio Std. Nane

EWW-*W_ LG8 D R\ CLTLE
L8 ©

Center Freq. 1.752500000
Fres Aun

Gz

Center Freq: 1752500000 Gz
v. Trig: Fres Run AvgiHold: 10140 e Trigs AvgiHold: 10140
HIFGainLow Sanen: 32 dB Radio Devics: BTS HEGaintow #amen: 3248 Radic Device: BTS

0 dBds Ref 30.00 dBm

dB/d Ref 30.00 dBm

'Center 1.753 GHz ‘Span 7.5 MHz. 'Center 1.753 GHz ‘Span 7.5 MHz.
[#Res BW 75 _kHZ #VBW ?II] KHz Smp A_m; [#Res BW 75 _kHZ FVBW 220 kHZ Smp A_m;
Occupied Bandwidth Total Power 29.6 dBm Occupied Bandwidth Total Power 28.6 dBm
4.5113 MHz 4.5015 MHz
Transmit Freq Error 3.945 kHz OBW Power 9.00 % Transmit Freq Error 7.935 kHz OBW Power 9.00 %
x dB Bandwidth 5.319 MHz xdB -26.00 dB x dB Bandwidth 5.303 MHz x dB -26.00 dB

5MHz QPSK High channel

5MHz 16QAM High channel
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Band 4

3MHz

eyt Specem Aty - UL AGHE | 8 Dot HZ3/0I61 LT 15 e s Specem Aty - L G916\ & Dot 287061 LT 1. . ==
AL T S o [ n 34,3 AL T G i o 43054 P
Center Freg: 1.711500000 GHz Radio Std. Nane Center Frea. 1.711500000 GHz Radio Std. None
v Trig: Fres Run Avgiold: 1040 v Trig: Fresfunm Avgiold: 1040
A GaincLow #Anen: 3248 Radio Device: BTS SHFGainLow #ren: 3208 Radic Device: BTS
0 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 1.712 GHz Span 4.5 MHz Center 1.712 GHz Span 4.5 MHz
#Res BW 47 kHz #VBW 130 kHz Sweep 2.667 ms #Res BW 47 kHz #VBW 130 kHz Sweep 2.667 ms
Occupied Bandwidth Total Power 30.3 dBm Occupied Bandwidth Total Power 29.1 dBm
2.7007 MHz 2.6926 MHz
Transmit Freq Error 2.408 kHz OBW Power 99.00 % Transmit Freq Error -480 Hz OBW Power 99.00 %
x dB Bandwidth 3.090 MHz x dB -26.00 dB x dB Bandwidth 3.040 MHz x dB -26.00 dB

3MHz QPSK Low channel

3MHz 16QAM Low channel

eyt Specem Aty - UL AGHE | 8 Dot HZ3/0I61 LT 15 eyt Specinim Ansyae - UL G918\ 8 Dot N6 | CLT- 16 .
KL [ e INT Toh AT KL [ E I Toh AT 044136 PM.
Center Freq: 1732500000 Gz Center Freq. 1.732500000 Gz Radic Std. Nan
v. Trig: Fres Run AvgiHoid:> 1040 e Trig: FresRun AvgiHoid:> 1040
AFGainLow Sanen: 32 dB Radic Device: BTS HIFGaind.ow Samen: 3248 Radic Device: BTS

da/div Ref 30.00 dBm

Log

da/div Ref 30.00 dBm

Log |

Center 1.733 GHz
#Res BW 47 KHz

#VBW 130 kHz

Span 4.5 MHz
Sweep 2667 ms

Center 1.733 GHz
#Res BW 47 KHz

HVBW 130 kHz

Span 4.5 MHz
Sweep 2667 ms

Occupied Bandwidth Total Power 29.9 dBm Occupied Bandwidth Total Power 28.6 dBm
2.6994 MHz 2.6966 MHz

Transmit Freq Error TT5Hz OBW Power 9.00 % Transmit Freq Error -1.025 kHz OBW Power 9.00 %

x dB Bandwidth 3.094 MHz xdB -26.00 dB x dB Bandwidth 3.083 MHz x dB -26.00 dB

3MHz QPSK Mid channel

3MHz 16QAM Mid channel

Ennmsma--*_.-m GRS | % Dot NG | CLT- 16
RL ©

[
Radio Std. Nane

EWW-*W_ LG8 D R\ CLTLE
L8 ©

Center Freq. 1.753500000
Fres Aun

Gz

Center Freq: 1753500000 Gz
v. Trig: Fres Run AvgiHold: 10140 e Trigs AvgiHold: 10140
HIFGainLow Sanen: 32 dB Radio Devics: BTS HEGaintow #amen: 3248 Radic Device: BTS

0 dBds Ref 30.00 dBm

dB/d Ref 30.00 dBm

Center 1.754 GHz
#Res BW 47 kHz

#VBW 130 kHz

‘Span 4.5 MHZ,
Sweep 2.667 ms

Center 1.754 GHz
#Res BW 47 kHz

HVBW 130 kHz

‘Span 4.5 MHZ,
Sweep 2.667 ms

Occupied Bandwidth Total Power 29.8 dBm Occupied Bandwidth Total Power 28.7 dBm
2.6958 MHz 2.6955 MHz

Transmit Freq Error 3.345 kHz OBW Power 9.00 % Transmit Freq Error 2.435 kHz OBW Power 9.00 %

x dB Bandwidth 3.067 MHz xdB -26.00 dB x dB Bandwidth 3.047 MHz x dB -26.00 dB

3MHz QPSK High channel 3MHz 16QAM High channel
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Ennmsma--*_.-m G\ Dot SEB/ANG LT 1F. Ennmsma-u,..m G\ Dot SEB/ANG LT 1F. %
AL T S o AL T G i o
Center Freg: 1.710700000 Gz Center Frea. 1.710700000 GHz
v Trig: Fres Run Avgiold: 1040 v Trig: Fresfunm Avgiold: 1040
A GaincLow #Anen: 3248 Radio Device: BTS SHFGainLow #ren: 3208 Radic Device: BTS
0 da Ref 30.00 dBm 0 Ref 30.00 dBm
Log ‘ Log
Center 1.711 GHz Span 2.1 MHz Center 1.711 GHz Span 2.1 MHz
#Res BW 22 kHz #VBW 62 kHz Sweep 5.333ms #Res BW 22 kHz #VBW 52 kHz Sweep 5.333ms
Occupied Bandwidth Total Power 30.3 dBm Occupied Bandwidth Total Power 28.5 dBm
1.0901 MHz 1.0955 MHz
Transmit Freq Error 115 Hz OBW Power 99.00 % Transmit Freq Error -476 Hz OBW Power 99.00 %
x dB Bandwidth 1.369 MHz x dB -26.00 dB x dB Bandwidth 1.414 MHz x dB -26.00 dB

1.4MHz QPSK Low channel

1.4MHz 16QAM Low channel

eyt Specum by - LGB0 8 Dot /01 CLT- 1. eyt Specinim Ansyae - UL G918\ 8 Dot N6 | CLT- 16 B
A G S Ih TG AT A G st TG AT
‘Center Freq: 1.732500000 GHz Center Freq: 1.732500000 GHz
v+ Trig:FresRun AvaiHod:> 1010 v Trig: FreeAun AvgiHold: 1040
A GainLow sanen: 3248 A Gaintow #Anen: 3208
0 Ref 30.00 dBm 0 Ref 30.00 dBm
Log Log
Band 4
1 4M H z ‘Center 1.733 GHz ‘Span 2.1 MHz ‘Center 1.733 GHz ‘Span 2.1 MHz
: [#Res BW 2_2_!("2 FVBW 62 kHz swe_gp 5,:::!_@_5 [#Res BW 2_2_!("2 WVBW _Iﬂ KI:l! swe_gp 5,:::!_@_5
Occupied Bandwidth Total Power 29.8 dBm Occupied Bandwidth Total Power 28.6 dBm
1.0889 MHz 1.0959 MHz
Transmit Freq Error T13Hz OBW Power 9.00 % Transmit Freq Error 3Hz OBW Power 9.00 %
x dB Bandwidth 1.362 MHz xdB -26.00 dB x dB Bandwidth 1.417 MHz x dB -26.00 dB

1.4MHz QPSK Mid channel

1.4MHz 16QAM Mid channel

Ennmsma--*_.-m GRS | % Dot NG | CLT- 16
RL ©

rter Freg: 1754300000 GHz
res Run

EWW-*W_ LG8 D R\ CLTLE
L8 ©

EINT] Toh AT [
Center Freq. 1.754300000 Gz Radio Std. Nane

e TrigeF AvgiHold: 1040 v Trig: FreeAun AvgiHold: 4010
A GainLow #Anen: 32 dB Radio Device: BTS HFGaincLow #anen: 3248 Radio Device: BTS
10 Ref 30.00 dBm 10 Ref 30.00 dBm
Log Log
ICenter 1.754 GHz ‘Span 2.1 MHz. ICenter 1.754 GHz ‘Span 2.1 MHz.
[#Res BW 2_2_!("2 FVBW 62 kHz S“_!p 5,:::!_@_5 [#Res BW 2_2_!("2 WVBW _61 KI:‘! S“_!p 5,:::!_@_5
Occupied Bandwidth Total Power 29.4 dBm Occupied Bandwidth Total Power 28.6 dBm
1.0888 MHz 1.0944 MHz
Transmit Freq Error 1.436 kHz OBW Power 9.00 % Transmit Freq Error -403 Hz OBW Power 9.00 %
x dB Bandwidth 1.386 MHz xdB -26.00 dB x dB Bandwidth 1.418 MHz x dB -26.00 dB

1.4MHz QPSK High channel

1.4MHz 16QAM High channel
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LTE Band 13

e Sprei Aty UL EOE | Do SES/ANE LT 1 1 e Sprei Aty UL EOE | Do SES/ANE LT 1
= Certer Froq: 782060000 U it S v = Certr Freg; 782000060 U o S
+s. Trig: Fres Run Avgiold: 10110 v Trig:FreeRiun Avgiold: 10110
FGainow #Atien: 32 4B Radic Device: BTS iFGaincLow #Atten. 3208 Radic Device: BTS
10 By Ref 30.00 dBm 10 By Ref 30.00 dBm
Log Log
Band 13
10MHz Center 782 MHz Span 15 MHz Center 782 MHz Span 15 MHz
HRes BW 150 kHz VB 470 KHZ Sweep 1.333 ms HRes BW 150 kHz FVBW 470 kHz Sweep 1.333 ms
Occupied Bandwidth Total Power 29.5 dBm Occupied Bandwidth Total Pawer 28.6 dBm
8.9741 MHz 8.9600 MHz
Transmit Freq Error 33.884 kHz OBW Power 99.00 % Transmit Freq Error 6.919 kHz OBW Power 99.00 %
x dB Bandwidth 10.25 MHz x dB -26.00 dB x dB Bandwidth 9.987 MHz x dB -26.00 dB
10MHz QPSK Low channel 10MHz 16QAM Low channel
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Band 13

5MHz

Ennmsma--*_.-m GRS | % Dot NG | CLT- 16
RL ©

EWW-*W_ LG8 D R\ CLTLE
L8 ©

00 MHz
AvgiHold: 10140

Center Freq: 779.500000 MHz erter
v. Trig: FresRun vglHold: 10M40 s Trig: Fres Run
AFGainiow | #Amen: 3248 Radio Device: BTS AFGainiow | SAfen: 3248 Radio Device: BTS

Ref 30.00 dBm

Ref 30.00 dBm

Center 779.5 MHz Span 7.5 MHz Center 779.5 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 29.5dBm Occupied Bandwidth Total Power 28.4dBm
4.4968 MHz 4.5002 MHz
Transmit Freq Error 8.928 kHz OBW Power 99.00 % Transmit Freq Error 5.921 kHz OBW Power 99.00 %
x dB Bandwidth 5.255 MHz x dB -26.00 dB x dB Bandwidth 5.133 MHz x dB -26.00 dB

5MHz QPSK Low channel

5MHz 16QAM Low channel

e
Ennmsma--*_.-m 4GRS | % Dot H9NG | CLT 16
RL ©

Center Freq: 762.000000 MHz
v. Trig: FresRun
AFGainLow

AvgiHold: 10140

" #Amen: 3248

_—
EWW-*W_ UG8 D ARG\ CLTLE
L8 ©

- AvglHold:>10/10
AFGainLow

Center Freq. 782.000000 MHz
Trig: Fres Run

sanen: 3208

Ref 30.00 dBm

Ref 30.00 dBm

Center 782 MHz Span 7.5 MHz Center 782 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 29.5dBm Occupied Bandwidth Total Power 28.5dBm
4.4830 MHz 4.4890 MHz
Transmit Freq Error 3.826 kHz OBW Power 99.00 % Transmit Freq Error -1.707 kHz OBW Power 99.00 %
x dB Bandwidth 5.211 MHz x dB -26.00 dB x dB Bandwidth 5.149 MHz x dB -26.00 dB

5MHz QPSK Mid channel

5MHz 16QAM Mid channel

Ehu-'vnsum-u-ymm YERH | R Do S0006 | CLT: 16
RL I ©

Center Freq: 764.500000 MHz
- Fr
AFGainLow

Trig: Fres Run AvgiHoid:> 040
sanen: 32 4B

Keysight pecteiem Ansyzer - UL 46318\ R Dot 320/06 | CLT: 16
KL I [ eI Toh
Center Freq. 784.500000 MHz
. Trig-Fres Run AvgiHold: 10140

#FGaindow % #Aren: 32 dB

Ref 30.00 dBm

Ref 30.00 dBm

Center 784.5 MHz Span 7.5 MHz Center 784.5 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 29.5dBm Occupied Bandwidth Total Power 28.5dBm
4.5110 MHz 4.5092 MHz
Transmit Freq Error 130 Hz OBW Power 99.00 % Transmit Freq Error 2.436 kHz OBW Power 99.00 %
x dB Bandwidth 5.378 MHz x dB -26.00 dB x dB Bandwidth 5.316 MHz x dB -26.00 dB

5MHz_QPSK High channel

5MHz 16QAM High channel
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10.2. BAND EDGE EMISSIONS

RULE PART(S)
FCC: §27.53(c) (2), (4), (h)

LIMITS

(c) For operations in the 746-758 MHz band and the 776-788 MHz band, the power of any emission
outside the licensee's frequency band(s) of operation shall be attenuated below the transmitter power (P)
within the licensed band(s) of operation, measured in watts, in accordance with the following:

(2) On any frequency outside the 776-788 MHz band, the power of any emission shall be attenuated
outside the band below the transmitter power (P) by at least 43 + 10 log (P) dB;

(4) On all frequencies between 763-775 MHz and 793-805 MHz, by a factor not less than 65 + 10 log (P)
dB in a 6.25 kHz band segment, for mobile and portable stations;

(h) The power of any emission outside a licensee's frequency block shall be attenuated below the
transmitter power (P) in watts by at least 43 + 10 log,, (P) dB.

TEST PROCEDURE

Per KDB 971168 D01 Power Meas License Digital Systems v02r02

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.

LTE
a) Setthe RBW =1 ~ 1.5 % of OBW(Typically limited to a minimum RBW of 1% of the OBW)
b) Set VBW 2 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);
Note: For frequency range of 763-775 MHz and 793-805 MHz,
a) Setthe RBW = 6.2kHz
b) Set VBW 2 3 x RBW;
c) Sweep time = 1 second ;
d) Detector = RMS;
e) Ensure that the number of measurement points = 2*Span/RBW;
f) Trace mode = Maxhold;
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RESULTS
LTE 4
Bandwidth Mode Side RB Status f [MHZz] Level [dBm] Limit [dBm]
1RB 1710.000 -29.871
Lower
FRB 1710.000 -28.085
QPSK
1RB 1755.000 -29.130
Upper
FRB 1755.000 -26.375
20 MHz
1RB 1710.000 -31.822
Lower
FRB 1710.000 -30.226
16QAM
1RB 1755.000 -32.770
Upper
FRB 1755.000 -27.640
1RB 1710.000 -23.041
Lower
FRB 1710.000 -28.823
QPSK
1RB 1755.000 -20.792
Upper
FRB 1755.000 -25.804
15 MHz
1RB 1710.000 -23.971
Lower
FRB 1710.000 -27.627
16QAM
1RB 1755.000 -20.098
Upper
FRB 1755.000 -26.195
-13.00
1RB 1710.000 -30.681
Lower
FRB 1710.000 -25.171
QPSK
1RB 1755.000 -26.791
Upper
FRB 1755.000 -25.840
10 MHz
1RB 1710.000 -29.432
Lower
FRB 1710.000 -27.999
16QAM
1RB 1755.000 -28.197
Upper
FRB 1755.000 -25.343
1RB 1710.000 -21.113
Lower
FRB 1710.000 -23.075
QPSK
1RB 1755.000 -18.865
Upper
FRB 1755.000 -21.372
5 MHz
1RB 1710.000 -20.927
Lower
FRB 1710.000 -23.503
16QAM
1RB 1755.000 -23.107
Upper
FRB 1755.000 -23.872
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Bandwidth Mode Side RB Status f [MHz] Level [dBm] Limit [dBm]
1RB 1710.000 -16.855
Lower
FRB 1710.000 -22.606
QPSK
U 1RB 1755.000 -16.637
er
PP FRB 1755.000 -23.949
3 MHz
1RB 1710.000 -21.008
Lower
FRB 1710.000 -24.217
16QAM
U 1RB 1755.000 -19.109
er
PP FRB 1755.000 -23.226 13.00
1RB 1710.000 -21.219
Lower
FRB 1710.000 -21.726
QPSK
U 1RB 1755.000 -21.840
er
PP FRB 1755.000 -22.027
1.4 MHz
1RB 1710.000 -22.345
Lower
FRB 1710.000 -23.209
16QAM
1RB 1755.000 -23.131
Upper
FRB 1755.000 -24.660
LTE 13
Bandwidth Mode Side RB Status f [MHz] Level [dBm] Limit [dBm]
1RB 777.000 -27.981
Lower
FRB 777.000 -26.033
QPSK
1RB 787.000 -29.357
Upper
FRB 787.000 -23.700
10 MHz
1RB 777.000 -30.301
Lower
FRB 777.000 -27.276
16QAM
U 1RB 787.000 -29.173
er
PP FRB 787.000 -26.103
-13.00
1RB 777.000 -20.060
Lower
FRB 777.000 -24.211
QPSK
U 1RB 787.000 -17.500
er
PP FRB 787.000 -20.596
5 MHz
1RB 777.000 -22.753
Lower
FRB 777.000 -24.820
16QAM
1RB 787.000 -20.954
Upper
FRB 787.000 -23.132
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