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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO,, LTD.

EUT DESCRIPTION: LTE Watch + Bluetooth/BLE and DTS b/g/n
MODEL NUMBER: SM-R765, SM-R765S, SM-R765K, SM-R765L
SERIAL NUMBER: R3AH800BKLY, R3AH800BKKH,

R3AH800BKJZ, R3AH800BK9X (RADIATED);
R3AH800BKHR, R3AH800BKBM (CONDUCTED)

DATE TESTED: AUG 17, 2016 - AUG 30, 2016
APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 22H 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:
CY Choi 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 22.

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.

The EUT is a LTE Watch + Bluetooth/BLE and DTS b/g/n.

SM-R765, SM-R765S, SM-R765K and SM-R765L are same H/W, only difference is

DESCRIPTION OF EUT

Ul (App, Booting logo) for network operator. SM-R765 was used for the tests.

5.2.

MAXIMUM OUTPUT POWER (LTE)

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

follows:
LTE Band 5
FCC Part 22
Frequency | g ndwidth | Modulation Conducted Radiated
Band Range
[MHz] [MHz] Peak Avg [dBm] Avg [mW] Avg [dBm] Avg [mW]
10 QPSK 22.75 188.36 212 0.61
16QAM 20.69 117.22 -3.10 0.49
5 QPSK 22.74 187.93 -3.48 0.45
16QAM 20.75 118.85 -4.43 0.36
Band 5 824 ~ 849 a

3 QPSK 22.80 190.55 -2.33 0.58
16QAM 20.67 116.68 -3.39 0.46
14 QPSK 22.71 186.64 -4.10 0.39
' 16QAM 20.61 115.08 -5.02 0.31

DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a FPCB antenna for the [List the bands supported with a maximum peak gain

as follow:

Frequency (MHz) Peak Gain (dBi)
LTE Band 5
824 ~ 849 MHz -14.5
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5.3. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Adapter SAMSUNG EP-TAGOEBE R37G9A2082RT3 N/A
Wireless Charger SAMSUNG EP-YO760 N/A A3LEPYO760
/0 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 5et

AC ADAPTER

MAIN POWER SOURCE
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6. TEST AND MEASUREMENT EQUIPMENT

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

Test Equipment List
Description Manufacturer Model S/N Cal Due
Antenna, Tuned Dipole

400~1000 MHzp 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 11-17-16
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 04-25-17
Antenna, Horn, 18 GHz ETS 3115 00167211 09-20-16
Antenna, Horn, 18 GHz ETS 3115 00161451 05-17-17
Antenna, Horn, 18 GHz ETS 3117 00168724 06-17-17
Antenna, Horn, 18 GHz ETS 3117 00168717 06-17-17
Combiner WEINSCHEL 1575 2152 08-16-17
Communications Test Set R&S CMW500 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
Bluetooth Tester TESCOM TC-3000C 3000C000546 08-18-17
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
LISN R&S ENV-216 101836 08-16-17
LISN R&S ENV-216 101837 08-16-17
Attenuator PASTERNACK PE7087-10 A009 08-16-17
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7. Summary Table

o I:-‘art Test Description Test Limit Test Condition| Test Result Note
Section
2.1049 Occupied Band width (99%) N/A Pass 8.9572 MHz
22.917(a) | Band Edge/ Conducted Spurious -13dBm Pass -15.642dBm
Emission
Conducted
2.1046 Conducted output power N/A Pass 22.75dBm
22.355 Frequency Stability 2.5PPM Pass -0.018PPM
22.913(a)(2) Effective Radiated Power 38 dBm Pass -2.12dBm
Radiated
22.917(a) Radiated Spurious Emission -13dBm Pass -52.1 dBm
FCC Rule AR (0 P Frequency Emission Emission |[Communication
Part Rangs L Tolerance Designator Bandwidth Type
[MHZz] W]
LTE Band 5
22H 829.0-844.0 0.00061 2.5 ppm 8M96G7W 10 QPSK
22H 829.0-844.0 0.00049 2.5 ppm 8M96D7W 10 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)
14 3.0 5 10 15 20
MHz MHz MHz MHz MHz MHz
QPsSK =5 =4 =8 =12 >16 =18 =1
16 QAM =5 =4 =8 =12 =16 =18 =1
16 QAM =5 =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 (Ngs)
value (MHz2)
NS_01 6.6.2.1.1 Table55-1 | %3510 | Table 56-1 NA
3 =5 =1
>6 =1
2,410, 23, 25,
NS_03 66221 35 36 10 =6 =1
15 =8 =1
20 =10 =1
5 >6 =1
NS_04 66222 41
10, 15, 20 See Table 6.2.4-4
NS_05 66331 1 10,15,20 =50 =1
NS_06 66223 12,13, 14,17 14,3,5, 10 | Table 56-1 n/a
66223
NS_07 13 10 Table 6.2.4-2 | Table 6.2.4-2
66332
NS_08 66333 19 10, 15 >44 =3
=40 =1
NS_09 66334 21 10, 15 ~55 <D
NS_10 20 15, 20 Table 6.2.4-3 | Table 6.2.4-3
NS_11 6.6.221 23’ 1.4,3,5,10 | Table 6.24-5 | 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 5 Measured Results

Avg Pwr [dBm]
Band (|3HWZ) Mode RB Allocation ofl-\;sl?:et T'arpg;t Max. Power
829 MHz 836.5 MHz 844 MHz
1 0 0 22.75 22.70 22.72
1 25 0 22.69 22.66 22.67
1 49 0 22.66 22.68 22.70
QPSK 25 0 1 20.72 20.65 20.60
25 12 1 20.68 20.64 20.58
25 25 1 20.66 20.63 20.60
LTE 10 50 0 1 20.70 20.62 20.57
Band 5 1 0 1 20.62 20.49 20.69
1 25 1 20.50 20.45 20.65
1 49 1 20.51 20.44 20.68
16QAM 25 0 2 19.70 19.65 19.61
25 12 2 19.68 19.61 19.57
25 25 2 19.66 19.63 19.54
50 0 2 19.68 19.60 19.54
Avg Pwr [dBm]
Band (I\aHWz) Mode RB Allocation o;RfsBet Tag’st Max. Power
826.5 MHz 836.5 MHz 846.5 MHz
1 0 0 22.74 22.61 22.73
1 12 0 22.69 22.59 22.71
1 24 0 22.69 22.60 22.72
QPSK 12 0 1 20.72 20.60 20.61
12 7 1 20.68 20.60 20.61
12 13 1 20.67 20.59 20.61
LTE 5 25 0 1 20.71 20.61 20.62
Band 5 1 0 1 20.75 20.45 20.39
1 12 1 20.71 20.42 20.38
1 24 1 20.70 20.43 20.40
16QAM 12 0 2 19.62 19.50 19.54
12 7 2 19.63 19.47 19.55
12 13 2 19.64 19.46 19.45
25 0 2 19.66 19.64 19.58
Avg Pwr [dBm]
Band (I\aHWz) Mode RB Allocation of??et T’;rpgst Max. Power
825.5 MHz 836.5 MHz 847.5 MHz
1 0 0 22.80 22.65 22.62
1 8 0 22.75 22.63 22.62
1 14 0 22.73 22.66 22.62
QPSK 8 0 1 20.68 20.57 20.57
8 4 1 20.64 20.56 20.55
8 7 1 20.67 20.55 20.57
LTE 3 15 0 1 20.67 20.52 20.57
Band 5 1 0 1 20.56 20.45 20.51
1 8 1 20.60 20.44 20.64
1 14 1 20.67 20.59 20.58
16QAM 8 0 2 19.69 19.50 19.43
8 4 2 19.66 19.50 19.40
8 7 2 19.69 19.49 19.38
15 0 2 19.65 19.46 19.52
Avg Pwr [dBm]
Band (|3HWZ) Mode RB Allocation ofl-\;sit T';rpg;t Max. Power
824.7 MHz 836.5 MHz 848.3 MHz
1 0 0 22.71 22.57 22.56
1 3 0 22.71 22.58 22.57
1 5 0 22.70 22.54 22.60
QPSK 3 0 0 22.66 22.53 22.55
3 1 0 22.67 22.55 22.56
3 3 0 22.65 22.56 22.56
LTE 14 6 0 1 20.64 20.57 20.53
Band 5 ’ 1 0 1 20.33 20.50 20.35
1 3 1 20.41 20.51 20.45
1 5 1 20.32 20.47 20.38
16QAM 3 0 1 20.60 20.51 20.53
3 1 1 20.61 20.53 20.54
3 3 1 20.61 20.53 20.56
6 0 2 19.66 19.41 19.53
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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

LTE Band 5
Band BW [MHZz] | Channel f [MHZz] Mode Ratio [dB] Limit [dB]
10 QPSK 3.65
16QAM 5.56
5 QPSK 3.70
Band 5 20525 836.5 10QAM 530 13.00
QPSK 3.7
3 16QAM 5.65
14 QPSK 3.72
16QAM 5.54
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9.2.

CONDUCTED PEAK TO AVERAGE PLOTS

™= e [ e e L RS F AT =
Canter Frag: §36.666000 M nmswm-'l Canter Freg: §36.450000 Mtz Fodio S tomm
e Trig FreeRum Counts 208 W10 Mgt e Tig FreeRum Counts 200 WEB0 Mpe
iaatom | BATen 3268 EiGaaion | BATN 328
Average Power Average Power
|
22.51 dBm 20.25 dBm |
53.16 % at 0dB 45.53 % at 0dB
LTE
Band 5 10.0% 22148 100% 2,67 dB
1.0% 327dB 1.0% 466 dB
10 MHZ 01% 365dB 01% 5.56 dB
0.01% 3.79dB 0.01% 5.88d8
0.001% 3.88dB 0.001% 5.97dB
0.0001% 3.91d8 0.0001% €.01d8
Peak 3.91dB Peak 6.02dB
26,42 dBm 26.27 dBm
[T 20 d8| [T 2008
Info BW 10.000 MHz Info BW 10.000 MHz
LTE B5 10MHz QPSK Mid channel LTE B5 10MHz 16QAM Mid channel
B e e e e VAT T — T [ B o e e e v T — T
L Conter Froq: §38,500000 MHz o Sud Nowa - - Freg: §36.850000 Mz L
e TG Freeim Counts 200 WEB Mg e Trig: Free Rum Counts 200 WEB0 Mg
BrGunton | SATA: 328 SGunlon | SATGR: 318
Average Power Average Power
22.44 dBm 20.50 dBm
53.11 % at 0dB 45.72 % at 0dB
LTE
Band 5 10.0% 22148 100% 268d8
1.0% 328dB 1.0% 458 dB
5 MHz 01% 37048 01% 53608
0.01% 3.88dB 0.01% 5.67 dB
0.001% 396dB 0001% 576d8
0.0001 % 3.99dB 0.0001 % 5.79dB
Peak 4.00dB Peak 5.80 dB
26.44 dBm 26.30 dBm
0de 20 d8| 0de 2048
Info BW 10.000 Mz Info BW 10.000 M-z
LTE B5 5MHz QPSK Mid channel LTE B5 5MHz 16QAM Mid channel
| e = Pt pacrom a8 § e AR €11 18 —
= Fraq 538 300008 ke o S Moma = Camar Fraq. 13 100008 e o S Homa
g Free Rum Counts:2.00 W20 Mpt e Trig FresRum Counts:200 200 Mpe
mrGanton | SAmen 310 SrGunlon | SAmen: 3o
Average Power Average Power
22.52dBm 20.18 dBm
52,99 % at 0dB 45.92 % at 0dB
LTE
Band 5 100% 22488 100% 27048
10% 3.30dB 10% 4.70dB
3MHZ 01% 371d8 01% 5.65d8
0.01% 389dB 0.01% 5.93dB
0001% 397d8 0.001% €.06d8
0.0001 % 3.99dB 0.0001 % 6.09dB
Peak 399d8 Peak 6.12dB
26.51 dBm 26.30 dBm
0ce = 20d8) 0ce 20 d8)
Info BW 10.000 MHz Info BW 10,000 MHz
LTE B5 3MHz QPSK Mid channel LTE B5 3MHz 16QAM Mid channel
| oy = | oy
i CamarPraq. 13 100000 e ket Hoa i CaarPraq. 136 100000 e et Homa
i Fres Fum Counts:2.00 200 Mpe Trig: Fres Rum Counts:2.00 200 Mpt
WGunion | SATae: 3168 WGuniom | SAman: 318
Average Power Average Power
22.51 dBm 20.31 dBm
52.65 % at 0dB 45.67 % at 0dB
LTE
Band 5 100% 224dB 10.0 % 273dB
10% 3.32d8 10% 4.67 dB
14 MHZ 0.1% 37248 01% 554d8
0.01% 392d8 0.01% 5.85d8
0.001% 4.06 dB 0.001% 6.03dB
0.0001% 4.104dB 0.0001% 6.06 dB
Peak 4.12dB Peak 6.09dB
26.63dBm 26.40 dBm
0c8 2098 08 20 d8)
! boteboticdbrtdece | i bt i
LTE B5 1.4MHz QPSK Mid channel LTE B5 1.4MHz 16QAM Mid channel
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REPORT NO: 16K23792-E4V2

FCC ID: ASLSMR765KOR

DATE: SEP 01, 2016

10.
10.1.

OCCUPIED BANDWIDTH

RULE PART(S)
FCC: §2.1049

LIMITS

For reporting purposes only

TEST PROCEDURE

LIMITS AND CONDUCTED RESULTS

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)

LTE Band 5

Band BW [MHz] | Channel f [MHz] Mode < 20 e | cEel B )

PSK 8.9278 10.14

20450 829.0 1%QAM 8.9226 9.990

PSK 8.9499 10.16

10 20524 836.5 1(;QAM 8.9512 10.18

PSK 8.9572 10.21

20599 844.0 1céQAM 8.9564 10.21

PSK 4.5035 5.182

20425 826.5 1(;QAM 45113 5.327

PSK 4.5008 5.299

5 20524 836.5 1?3QAM 4.5083 5.222

QPSK 4.4993 5.218

. 20624 846.5 16QAM 45006 5.345

20415 8255 QPSK 2.6916 3.062

16QAM 2.7010 3.084

PSK 2.7208 3.120

3 20524 8365 1(;QAM 2.6992 3.076

PSK 2.7020 3.079

20634 847.5 1?3QAM 2.6965 3.108

PSK 1.0907 1.367

20407 824.7 1(;QA|\/| 1.0905 1.370

PSK 1.0910 1.411

1.4 20524 836.5 1%Q AM 1.0909 1.343

PSK 1.0927 1.373

20624 846.9 focAM 1.0916 1.408
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REPORT NO: 16K23792-E4V2
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DATE: SEP 01, 2016

10.1.1.
LTE Band 5

OCCUPIED BANDWIDTH PLOTS

1470 Ay 17,2016

[ e Specim sty - UL G183 3008 CLT 16 P [ = oo fer - W e iR CLv1 8
L e o 90721 P 17,20 AL 3] o & .
I ‘Cever Freq: 829.000000 MHa Radio St Hone I ‘Conter Freq: 625.060000 MHz Radio St None
Trig: Fres Run AuvglHold: 10710 Trig: Free Run ArglHold: 10010
AEGainLow #amen: 32 9B Ragio Device: BTS FGain Low sanen: 3268 Radio Device: BTS
10 cBics Ref 30.00 dBm 0omiey Ref 30.00 dBm
oaf g
|
[
|
[Center 820 MHz Span 15 MHz| ‘Center 820 MHz Span 15 MHz|
[#Res BW 150 kHz #VBW 470 kHz Sweep 1333 ms #Res BW 150 kHz #VBW 470 kHz Sweep 1333 ms
Occupied Bandwidth Total Power 29.0 dBm Occupied Bandwidth Total Powar 28.1 dBm
8.9278 MHz 8.9226 MHz
Transmit Freq Error 21.850 kHz OBW Power 09.00 % Transmit Freq Error 16.617 kHz OBW Power 99.00 %
% dB Bandwidth 10.14 MHz xdB -26.00 dB x dB Bandwidth 9.990 MHz xdB -26.00 dB
e sTans e stna

10MHz QPSK Low channel

10MHz 16QAM Low channel

s Speciesm haabyzes - UL 1A § st 228720041 CLT 16 Vinysag Specinern Anatyaes - UL 45518 | K Dber 92008 \ CLT 16
- Cente Fraq- 838 00000 Mz — Cover Frog s o 318 None
b Tig: Frea Run AvgHold: 1010 o Trig: Free Run AwglHold: 10110
AFGainLom sanen: 3248 Ragio Davies: 815 MiGuinlon | BARMN: 3288 Radio Davics: BTS
0 cmiey  Ref 30.00 dBm 10 sy Ref 30.00 dBm
Log| Lag
Band 5
10MHz [Center 836.5 MHz Span 15 MHz| Center 836.5 MMz Span 15 MHz|
#Res BW 150 kHz FVBW 470 kHz Sweep 1.333ms, #Res BW 150 kHz HVBW 470 kHz Sweep 1333 ms,
Occupled Bandwidth Total Power 29.1 dBm Occupled Bandwidth Total Power 28.0 dBm
8.9499 MHz 8.9512 MHz
Transmit Freq Error 14.173 kHz OBW Power 99.00 % Transmit Freq Error 7.504 kHz OBW Power 99.00 %
x dB Bandwidth 10.16 MHz xdB +26.00 dB x dB Bandwidth 10.18 MHz xdB -26.00 dB
s sana uzc stna
10MHz QPSK Mid channel 10MHz 16QAM Mid channel
[IE e e e v ¥ e S AT 18 =1 [B oo Somemam e R 5008\ F e BB | CLTTE
s - 53 v o 262 by 17,2030 o - 3 e ion G5 oo 17, 2016
‘Conter Freg. 544000000 MH2 Radio $1d: None. Conter Frag: 544000000 MHz Radio $td. Nane
w Fres Run AvvglHoid: 1010 s Trig: Fres Run AvgiMoid:» 1040
AEGainLow siten: 3248 Racio Device: BTS A GaincLow #anen: 3238 Radio Device: BTS
10 da Ref 30.00 4Bm 0 dBis Ref 30.00 4Bm
=g og|
|
i
|
Center 844 MHz Span 15 MHz, Center 844 MHz Span 15 MHz|
¥Res BW 150 kHz SVEW 470 kHz Sweep 1.333ms| #Res BW 150 kHz SVBW 470 kHz Sweep 1333 ms
Occupied Bandwidth Total Power 20.1 dBm Occupied Bandwidth Total Power 28.1 dBm
8.9572 MHz 8.9564 MHz
Transmit Freq Error 12.215 kHz OBW Power 99.00 % Transmit Freq Error 12.574 kHz OBW Power 99.00 %
x dB Bandwidih 10.21 MHz xdB -26.00 dB x dB Bandwidth 10.21 MHz x dB -26.00 dB
s st - stna

10MHz QPSK High channel

10MHz 16QAM High channel
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Voo Speties e - UL R R O S8R CLT 18 =ie Ve Soetir R - UL B8 F D FOACERR LT 18
L3 = . o 312 P 17,2000 i s aan
‘Conter Froq: £36.500000 MHz Radio Sud: Mone Coraar Frog: Mz Radio S None
Trig: Frea Run e Hol Y Trig: Free Run AvgiHid: 10010
HEGaincL o #anen: 3248 Radia Device: BTS WiGainiow | BARen: 3208 Radio Device: BTS
10 dsiay Rel 30.00 dBm | 10 gy Ref 30.00 dBm
Lo Loa
Center 826.5 MHz Span 7.5 MHz| Center 826.5 MHz Span 7.5 MHz
[¥Res BW 75 kHz BVBW 220 kHz Sweep 4 ms| #Res BW 75 kHz BVBW 220 kHz Sweep 4 ms|
Occupled Bandwidth Total Power 28.8 dBm Occupled Bandwidth Total Power 27.8 dBm
4.5035 MHz 4.5113 MHz
Transmit Freq Error 9.462 kHz OBW Power 99.00 % Transmit Freq Error 7.024 kHz OBW Power 99.00 %
% dB Bandwidth 5.182 MHz xdB -26.00 dB x dB Bandwidth 5.327 MHz = dB -26.00 dB
5MHz QPSK Low channel 5MHz 16QAM Low channel
[ e e A ¥ e e e 18 == [B o toremm Ao e ¥ e e e =
- = ‘Canter Frag: §34,500000 MHz o o None - - o Wiz s S Mona
o Trig: Fres Run g Mol 1010 Trig: Frew Run AvgiMoia: 10010
A GaincLow Sasten: 328 Radia Device: BTS i GaincLow #atien: 3268 Radio Davica: BTS
0 dB Ref 30.00 4Bm 0 4B Ref 30.00 dBm
g g
Band 5
5MHz [Center 836.5 MHz Span 7.5 MHz| Center 836.5 MHz Span 7.5 MHz
[#Res BW 75 kHz SVBW 220 kHz Sweep 4 ms| #Res BW 75 kHz SVBW 220 kHz Sweep 4 ms,
Occupied Bandwidth Total Power 28.9 dBm Occupied Bandwidth Total Power 27.8 dBm
4.5008 MHz 4.5083 MHz
Transmit Freq Error -115 Hz OBW Power 99.00 % Transmit Freq Error =3.196 kHz OBW Power 99.00 %
x dB Bandwidth 5.209 MHz x dB -26.00 dB x dB Bandwidth 5.223 MKz x dB -26.00 dB

5MHz QPSK Mid channel

5MHz 16QAM Mid channel

Teveh Specism Ayt - UL SALRY § O S50 (LT 16 = Ve Specin Anayte - UL B918\ F Dote IEE  CLT L6
WL S T o $900.33 M 17, 018 ki s et i
Coner Freg: 845.500000 MHz Radia 31 None. Consar Freg: Mz
Trig: Frea Run AvgiHeid: 1090 Trig: Free Run AvaiHotd: 10110
HEGaincL o #Anen: 3248 Radia Device: BTS s Gaindow BAmen: 328 Radio Device: BTS
0oy Rel 30.00 dBm | 10 gy Ref 30.00 dBm
s e Rel M
Center 846.5 MHz Span 7.5 MHz| Center 846.5 MHz Span 7.5 MHz
[¥Res BW 75 kHz BVBW 220 kHz Sweep 4 ms| #Res BW 75 kHz BVBW 220 kHz Sweep 4 ms|
Occupled Bandwidth Total Power 29.0 dBm Occupied Bandwidth Total Power 27.9 dBm
4.4993 MHz 4.5006 MHz
Transmit Freq Error 2.314 kHz OBW Power 99.00 % Transmit Freq Error 2.149 kHz OBW Power 99.00 %
% dB Bandwidth 5.218 MHz xdB -26.00 dB x dB Bandwidth 5.345 MHz = dB -26.00 dB

5MHz QPSK High channel

5MHz 16QAM High channel
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Teveh Specis Ayt - UL SFLRY § O S50 (LT 16 =l Ve Spec Anayie - UL 8918\ Dot I LT L6
WL = . 1o $a53.02 e 17, 18 ki s i
Conver Freg. 838.500000 MHz Radio Sud: Mone Conaar Freg: E25.560000 MHz
Trig: Frea Run ArgiHeid =110 Trig: Free Run Avaiodd: 10110
HEGaincL o #anen: 3248 Radia Device: BTS A Gaindow SAnen: 3266 Radio Device: BTS
10 dsiay Rel 30.00 dBm | 10 gy Ref 30.00 dBm
Lo g~
Center 825.5 MHZ Span 4.5 MHz, Center 825.5 MHz Span 4.5 MHz
[¥Res BW 47 kHz BVBW 130 kHz Sweep 2667 ms, #Res BW 47 kHz BVBW 130 kHz Sweep 2.667 ms
Occupled Bandwidth Total Power 29.0 dBm Occupied Bandwidth Total Power 27.9 dBm
2.6916 MHz 2.7010 MHz
Transmit Freq Error 3.733 kHz OBW Power 99.00 % Transmit Freq Error 4.068 kHz OBW Power 99.00 %
% dB Bandwidth 3.062 MHz xdB -26.00 dB x dB Bandwidth 3.084 MHz = dB -26.00 dB

3MHz QPSK Low channel

3MHz 16QAM Low channel

Band 5

3MHz

[B e e e # e v LT T8
TR W

T304 g 17,5016

[B e Soremm aber U 5008\ R e BEAVRSEE | CLT 16
Ly v

MHz
AwgiMoid:>10/10

B g 1, 2016

i
Radio $13; Nona.

Canver Frac: §34.900000 MHz Radio $1d: None
e Trig: FreaRun gk 1010 Trig: res Hun
AfGanton | #Aten:32dB Radio Device: BTS MiGunlow | SARen 3208 Radio Device: BTS

10 a5 Ref 30.00 4Bm 0 48 Ref 30.00 4B
. og
[Center 836.5 MHz Span 4.5 MHz, ‘Center 836.5 MHz Span 4.5 MHz
#Res BW 47 kHz SVBW 130 kHz Sweep 2.667 ms, #Res BW 47 kHz SVBW 130 kHz Sweep 2.667 ms|

Occupled Bandwidth Total Power 28.9 dBm Oceupled Bandwidth Total Power 27.9 dBm

2.7208 MHz 2.6992 MHz
Transmit Freq Error =1.526 kHz OBW Power 99.00 % Transmit Freq Error =583 Hz OBW Power 99.00 %
x dB Bandwidth 3.120 MHz x dB -26.00 dB x dB Bandwidth 3.076 MHz x dB -26.00 dB

3MHz QPSK Mid channel

3MHz 16QAM Mid channel

Ty St foabys - UL SALR R Dot 93008 LT 16

=

Vet Spevan Anaies - UL 9818 R Dot SVISEE | CLTI L6
Rt s

Comer Froq: 847.620000 Wiz
AvaHeid:= 1810

(1% e .
Conver Freg. 847.500000 MHz Radio St
Trig: Frea Run AvgiHeid =110 Trig: Free Run
HEGaincL o #Anen: 3248 Radia Device: BTS s Gaindow BAmen: 328 Radio Device: BTS
10 dziay Rel 30.00 dBm | 10 gy Ref 30.00 dBm
Lo — g~
Center 847.5 MHz Span 4.5 MHz, Center 847.5 MHz Span 4.5 MHz
[¥Res BW 47 kHz BVBW 130 kHz Sweep 2.667 ms, #Res BW 47 kHz SVBW 130 kHz Sweep 2.667 ms
Occupled Bandwidth Total Power 29.0 dBm Occupied Bandwidth Total Power 28.0 dBm
2.7020 MHz 2.6965 MHz
Transmit Freq Error 1.305 kHz OBW Power 99.00 % Transmit Freq Error 653 Hz OBW Power 99.00 %
% dB Bandwidth 3.079 MHz xdB -26.00 dB x dB Bandwidth 3.108 MHz = dB -26.00 dB

3MHz QPSK High channel

3MHz 16QAM High channel
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Voo Speties e - UL R R O S8R CLT 18 =ie Ve Soetir R - UL B8 F D FOACERR LT 18
W = . 43033 e 17,2004 i s i
‘Conter Froq: £24.700000 MHz Radio Sud: None ‘Comter Frog: E24.700000 MMz
Trig: Frea Run AorglHold: 10110 Trig: Free Run AvgiHid: 10010
HEGaincL o #anen: 3248 Radia Device: BTS WiGainiow | BARen: 3208
0oy Rel 30.00 dBm | 10 gy Ref 30.00 dBm
Lo Loa
Center 824.7 MHZ Span 2.1 MHz| Center 824.7 MHz Span 2.1 MHz
[¥Res BW 22 kHz BVBW 62 kHz Sweep 4.667 ms, #Res BW 22 kHz BVBW 62 kHz Sweep 4.667 ms
Occupled Bandwidth Total Power 28.9 dBm Occupled Bandwidth Total Power 27.7 dBm
1.0907 MHz 1.0905 MHz
Transmit Freq Error 281 Hz OBW Power 99.00 % Transmit Freq Error 208 Hz OBW Power 99.00 %
x dB Bandwidth 1.367 MHz x dB -26.00 dB x dB Bandwidth 1.370 MHz xdB -26.00 dB
1.4MHz QPSK Low channel 1.4MHz 16QAM Low channel

[B e Soremm aber U 5008\ R e BEAVRSEE | CLT 16
Ly v

G013 a7, 2016
Nona.

1.4MHz QPSK Mid channel

[ B e Soemmem fyenr - i W G Bt AT 18 =
- = ‘Canter Froq: 636 600000 MHz o S e Wiz Radio $td
e THig: Fres Run AvgMeid: 10110 Trig: Fres Run AvgiHebd:> 1010
AFGainLow #Atten: 32 dB Radio Device: BTS. AFGain:Low Batten: 32 48 Radio Device: BTS
10 dBk Ref 30.00 aBm 10 dBl Rer 30.00 aBm
g g
Band 5
1 4MHZ [Center 836.5 MHz Span 2.1 MHz, ‘Center 836.5 MHz Span 2.1 MHI‘
N [#Res BW 22 kHz EVBW 62 kHz Sweep 4.667 ms #Res BW 22 kHz FVBW 62 kHz Sweep 4.667 ms,|
Occupied Bandwidth Total Power 28.7 dBm Occupied Bandwidth Total Power 27.8 dBm
1.0910 MHz 1.0909 MHz
Transmit Freq Error =1.529 kHz OBW Power 99.00 % Transmit Freq Error =2.190 kHz OBW Power 99.00 %
x dB Bandwidth 1.411 MHz x dB -26.00 dB x dB Bandwidth 1.343 MKz x dB -26.00 dB
1.4MHz 16QAM Mid channel

Ve Spetiea e - UL R R O S8 00 CLT 18 o Ve Sovi e UL B8 F D FACERR LT 16
(1% S o o 214 P 17,2000 ki s et i
‘Conter Froq: £48.100000 MHz Radio 5td: None Comter Frog: Mz
Trig: Frea Run #orgiHold: 10110 Trig: Free Run AvgiHeid: 10010
HEGaincL o #Anen: 3248 Radia Device: BTS A Gaintom sanen: 3266 Radio Device: BTS
10 dziay Rel 30.00 dBm 10 gy Ref 30.00 dBm
Lo Loa
Center 845.3 MHz Span 2.1 MHz| Center 548.3 MHz Span 2.1 MHz
[¥Res BW 22 kHz BVBW 62 kHz Sweep 4.667 ms, #Res BW 22 kHz BVBW 62 kHz Sweep 4.667 ms
Occupled Bandwidth Total Power 28.8 dBm Occupled Bandwidth Total Power 27.7 dBm
1.0927 MHz 1.0916 MHz
Transmit Freq Error -2.167 kHz OBW Power 99.00 % Transmit Freq Error -855 Hz OBW Power 99.00 %
% dB Bandwidth 1.373 MHz xdB -26.00 dB x dB Bandwidth 1.408 MHz = dB -26.00 dB
1.4MHz 16QAM High channel

1.4MHz QPSK High channel
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REPORT NO: 16K23792-E4V2 DATE: SEP 01, 2016
FCC ID: ASLSMR765KOR

10.2. BAND EDGE EMISSIONS

RULE PART(S)
FCC: §22.359

LIMITS

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

TEST PROCEDURE

Per KDB 971168 D01 Power Meas License Digital Systems 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.

RESULTS
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LTE S
Bandwidth Mode Side RB Status f [MHZz] Level [dBm] Limit [dBm]
1RB 824.000 -34.713
Lower
FRB 824.000 -27.236
QPSK
1RB 849.000 -26.107
Upper
FRB 849.000 -28.291
10 MHz
1RB 824.000 -35.186
Lower
FRB 824.000 -31.538
16QAM
1RB 849.000 -28.025
Upper
FRB 849.000 -31.340
1RB 824.000 -20.552
Lower
FRB 824.000 -25.719
QPSK
1RB 849.000 -18.501
Upper
FRB 849.000 -25.056
5 MHz
1RB 824.000 -24.989
Lower
FRB 824.000 -24.778
16QAM
1RB 849.000 -24.086
Upper
FRB 849.000 -27.199
-13.00
1RB 824.000 -20.394
Lower
FRB 824.000 -23.854
QPSK
1RB 849.000 -15.642
Upper
FRB 849.000 -24.077
3 MHz
1RB 824.000 -22.167
Lower
FRB 824.000 -28.492
16QAM
1RB 849.000 -20.371
Upper
FRB 849.000 -23.515
1RB 824.000 -25.460
Lower
FRB 824.000 -25.298
QPSK
1RB 849.000 -22.545
Upper
FRB 849.000 -23.973
1.4 MHz
1RB 824.000 -26.561
Lower
FRB 824.000 -24.759
16QAM
1RB 849.000 -26.107
Upper
FRB 849.000 -25.052
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10.2.1.
LTE Band 5

BAND EDGE PLOTS

ey Spactm Anspe UL 4808 8 Do L L8 18

e e Aoy L SR £ Do LEVSRE E1T 18,
q B24.¢ z ]

Teq 824.000000 MHZ A Trpe: RMS. g Type: M3
- THO Wate -e Trig: Froe Roun Avaiold: 100103 THG Whgs -o  Trig: FroeRun AvgiHold: 100100
1F Gt Lo simen 1048 IF Gasbec Low #amen 3 48
RefOffuet 1639 68 Ref Offset 16.39 68
Ref 30,00 dBm Ref 30.00 aBm
Center 824.00 MHz ‘Span 20.00 MHz |Center £24.00 MHz b Span 20.00 MHz,
[#Res BW 150 kHz #VEBI 470 kHz* Sweep 1.333 ms (10001 pts) [#Res BW 150 kHz AVEW 470 kHz* Sweep 1.333 ms (10001 pts|

QPSK Low channel FRB

QPSK Low channel 1RB

ey Sy Ao UL 4808 8 Do D2V 11

p Avg Type: RMS
Avgitold: 100108

o Trig: Fres Run
dzen: 3648

Rt Offset 16.39 48

et Offset 16.39 48

g Trpec NS

s Trig: Fres Run AvgHoid: 100100
BAzee: 3048

Ref 30.00 dBm Ref 30.00 dBm
|Center £49.00 MHz an 20.00 MHz [Center 849.00 MHz pan 20,00 MHz|
["Res BW 150 kHz WVBW 470 kHz" Sweep 1.333 ms (10001 pts) [*Res BW 150 kHz WVBW 470 KHz* Sweep 1.333 ms (10001 pts|
Band 5 - -
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10.3. OUT OF BAND EMISSIONS

RULE PART(S)
FCC: §2.1051, §22.901, §22.917

LIMITS

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

TEST PROCEDURE

Per KDB 971168 D01 Power Meas License Digital Systems v02r02

The RF output of the transmitter was connected to a spectrum analyzer through a calibrated coaxial
cable. Sufficient scans were taken to show the out-of-band Emissions, if any, up to 10th harmonic.
Multiple sweeps were recorded in maximum hold mode using a peak detector to ensure that the worst-
case emissions were caught.

RESULTS
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10.3.1. OUT OF BAND EMISSIONS RESULT

LTE 5
Bandwidth Mode f [MHZ] Spurious [dBm] Limit [dBm]
829.0 -26.56
QPSK 836.5 -27.25
844.0 -26.84
10 MHz
829.0 -27.54
16QAM 836.5 -28.08
844.0 -27.39
826.5 -27.56
QPSK 836.5 -25.86
846.5 -27.50
5 MHz
826.5 -26.90
16QAM 836.5 -28.03
846.5 -26.77
-13.00
825.5 -27.69
QPSK 836.5 -26.22
847.5 -26.65
3 MHz
825.5 -27.23
16QAM 836.5 -27.05
847.5 -25.63
824.7 -27.23
QPSK 836.5 -27.69
848.3 -27.35
1.4 MHz
824.7 -27.87
16QAM 836.5 -27.57
848.3 -27.10
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10.3.2. OUT OF BAND EMISSIONS PLOTS
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FCC ID: ASLSMR765KOR

10.4. FREQUENCY STABILITY

RULE PART(S)
FCC: §2.1055, §22.355

LIMITS

§22.355 - The carrier frequency shall not depart from the reference frequency in excess of £2.5 ppm for
mobile stations.

TEST PROCEDURE
Per KDB 971168 D01 Power Meas License Digital Systems v02r02

RESULTS
See the following pages.
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DATE: SEP 01, 2016

10.4.1.

FREQUENCY STABILITY RESULTS

LTE Band 5, Channel 20524, Frequency 836.5 MHz

Limit: +-2.5 ppm =

2091.250

Reference Frequency: LTE Band 5 Mid Channel 836.5 MHz @ 20°C

Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
[Vdc] Temperature [*C] [MHz] Delta [ppm] Limit [ppm]
3.85 50 836.49998215 0.003 25
3.85 40 836.49998442 0.001 2.5
3.85 30 836.49998792 -0.003 2.5
3.85 20 836.49998506 0 2.5
3.85 10 836.49998444 0.001 25
3.85 0 836.49998545 0.000 25
3.85 -10 836.49998279 0.003 2.5
3.85 -20 836.49998457 0.001 25
3.85 -30 836.50000000 -0.018 25

Limit: +-2.5 ppm =

2091.250

Reference Frequency: LTE Band 5 Mid Channel 836.5 MHz @ 20°C

Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
[Vdc] Temperature [*C] [MHz] Delta [ppm] Limit [ppm]
3.85 20 836.49998506 0 2.5
4.20 20 836.49998358 0.002 2.5
3.60 20 836.49998116 0.005 2.5
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11. RADIATED TEST RESULTS
11.1. RADIATED POWER (ERP & EIRP)

RULE PART(S)
FCC: §2.1046, §22.913

LIMITS
22.913(a) - The ERP of mobile transmitters and auxiliary test transmitters must not exceed 7 Watts.

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

TEST PROCEDURE

ANSI / TIA / EIA 603D Clause 2.2.17; MXA setting reference to 971168 D01 v02r02
For peak power measurement with a MXA:

a) Set the RBW = OBW; b) Set VBW = 3 x RBW; ¢) Set span = 2 x RBW; d) Sweep time = auto couple; e)
Detector = peak; f) Ensure that the number of measurement points = span/RBW; g) Trace mode = max
hold;

For average power measurement with a MXA:

a) Set span to at least 1.5 times the OBW; b) Set RBW = 1-5% of the OBW, not to exceed 1 MHz; c) Set
VBW = 3 x RBW; d) Set number of points in sweep = 2 x span / RBW; €) Sweep time = auto-couple; f)
Detector = RMS (power averaging); g) Use free run trigger If burst duty cycle = 98; h) Use trigger to
capture bursts If burst duty cycle < 98; i) Trace average at least 100 traces in power averaging (i.e., RMS)
mode. j) Compute the power by integrating the spectrum across the OBW of the signal using the
instrument’s band power measurement function.

TEST RESULTS
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11.1.1. ERP/EIRP Results
LTE Band 5
BW RB/RB Size ERP / EIRP
Band Mode f [MHZz]

[MHz] Full RB [dBm] [mW]
50/0 829.0 212 0.61
QPSK 50/0 836.5 -3.34 0.46
50/0 844.0 -4.86 0.33
10 50/0 829.0 -3.10 0.49
16QAM 50/0 836.5 -4.32 0.37
50/0 844.0 -5.92 0.26
25/0 826.5 -3.48 0.45
QPSK 25/0 836.5 -3.50 0.45
25/0 846.5 -5.44 0.29
° 25/0 826.5 -4.43 0.36
16QAM 25/0 836.5 -4.45 0.36
Band 5 25/0 846.5 -5.95 0.25
15/0 825.5 -2.33 0.58
QPSK 15/0 836.5 -3.49 0.45
15/0 847.5 -5.43 0.29
° 15/0 825.5 -3.39 0.46
16QAM 15/0 836.5 -4.57 0.35
15/0 847.5 -5.95 0.25
6/0 824.7 -4.10 0.39
QPSK 6/0 836.5 -5.81 0.26
6/0 848.3 717 0.19
14 6/0 824.7 -5.02 0.31
16QAM 6/0 836.5 -6.80 0.21
6/0 848.3 -7.60 0.17
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