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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-R775S
SERIAL NUMBER: R3AH800PHH, RSAHA006PM (RADIATED);

R3AHB0006Z, R3AHA006J5 (CONDUCTED)
DATE TESTED: OCT 31, 2016 - NOV 03, 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/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:
—~a
e %ﬁ/
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.

5.2.

DESCRIPTION OF EUT

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
FEQEIs) BandWidth | Modulation Conducted Radiated
Band Range
[MHz] [MHz] Peak Avg [dBm] Avg [mW] Avg [dBm] Avg [mW]
10 QPSK 23.55 226.46 4.48 2.81
16QAM 21.58 143.88 3.47 2.22
5 QPSK 23.53 225.42 3.83 2.42
Band 5 804 ~ 849 16QAM 21.45 139.64 2.82 1.91
5 QPSK 23.61 229.61 3.90 2.45
16QAM 21.55 142.89 2.78 1.90
14 QPSK 23.72 235.50 1.72 1.49
16QAM 21.72 148.59 0.72 1.18

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-TAG60KBK R73H58A0B72DK3 N/A
Wireless Charger SAMSUNG EP-YO760 N/A 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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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 749 04-25-17
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
Preampilifier, 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

Fcc I?arl Test Description Test Limit [Test Condition| Test Result Note
Section
2.1049 Occupied Band width (99%) N/A Pass 8.9578 MHz
22917(a) | BandEdge/Conducted Spurious -13dBm Pass -14.479dBm
Emission
Conducted
2.1046 Conducted output power N/A Pass 23.72dBm
22.355 Frequency Stability 2.5PPM Pass 0.002PPM
22.913(a)(2) Effective Radiated Power 38 dBm Pass 4.48 dBm
Radiated
22.917(a) Radiated Spurious Emission -13dBm Pass -39.2dBm

FCC Rule Fr;:l:‘:r;cy gz:::: Frequency Emission Emission |[Communication
Part [MHz] w] Tolerance Designator Bandwidth Type
LTE Band 5
22H 829.0 - 844.0 0.00281 2.5 ppm 8M95G7W 10 QPSK
22H 829.0 - 844.0 0.00222 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)
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 5 Measured Results

Avg Pwr [dBm]
Band (Sm) Mode RB Allocation of?sBet TG::,gFe‘t Max. Power
829 MHz 836.5 MHz 844 MHz
1 0 0 23.55 23.55 23.54
1 25 0 23.42 23.50 23.50
1 49 0 23.38 23.48 23.52
QPSK 25 0 1 21.47 21.47 21.52
25 12 1 21.41 21.42 21.51
25 25 1 21.35 21.43 21.50
LTE 10 50 0 1 21.41 21.45 21.51
Band 5 1 0 1 21.46 21.58 21.48
1 25 1 21.41 21.51 21.46
1 49 1 21.34 21.47 21.47
16QAM 25 0 2 20.43 20.50 20.55
25 12 2 20.40 20.48 20.52
25 25 2 20.38 20.45 20.53
50 0 2 20.41 20.41 20.50
Avg Pwr [dBm]
Band (I\Iz\l-llvz) Mode RB Allocation ofFf{sBet TG::?;t Max. Power
826.5 MHz 836.5 MHz 846.5 MHz
1 0 0 23.47 23.51 23.51
1 12 0 23.43 23.48 23.51
1 24 0 23.38 23.44 23.53
QPSK 12 0 1 21.39 21.45 21.51
12 7 1 21.35 21.44 21.52
12 13 1 21.34 21.44 21.53
LTE 5 25 0 1 21.34 21.46 21.49
Band 5 1 0 1 21.20 21.45 21.24
1 12 1 21.16 21.44 21.25
1 24 1 21.15 21.45 21.27
16QAM 12 0 2 20.32 20.38 20.40
12 7 2 20.31 20.39 20.41
12 13 2 20.29 20.36 20.44
25 0 2 20.41 20.35 20.47
Avg Pwr [dBm]
Band (Sm) Mode RB Allocation ofFf{sBet T'\z;:DgFe{t Max. Power
825.5 MHz 836.5 MHz 847.5 MHz
1 0 0 23.36 23.45 23.61
1 8 0 23.35 23.41 23.58
1 14 0 23.31 23.44 23.60
QPSK 8 0 1 21.45 21.51 21.56
8 4 1 21.44 21.51 21.58
8 7 1 21.43 21.48 21.57
LTE 3 15 0 1 21.43 21.47 21.60
Band 5 1 0 1 21.09 21.55 21.38
1 8 1 21.04 21.46 21.31
1 14 1 21.04 21.47 21.38
16QAM 8 0 2 20.30 20.22 20.41
8 4 2 20.29 20.21 20.44
8 7 2 20.28 20.22 20.47
15 0 2 20.32 20.46 20.46
Avg Pwr [dBm]
Band (a\l-llvz) Mode RB Allocation ofFf?et Tagst Max. Power
824.7 MHz 836.5 MHz 848.3 MHz
1 0 0 23.55 23.52 23.71
1 3 0 23.50 23.47 23.67
1 5 0 23.59 23.46 23.69
QPSK 3 0 0 23.47 23.43 23.72
3 1 0 23.46 23.43 23.70
3 3 0 23.47 23.42 23.69
LTE 14 6 0 1 21.44 21.52 21.64
Band 5 ’ 1 0 1 21.35 21.54 21.64
1 3 1 21.34 21.48 21.64
1 5 1 21.35 21.52 21.72
16QAM 3 0 1 21.17 21.30 21.56
3 1 1 21.23 21.21 21.55
3 3 1 21.18 21.26 21.58
6 0 2 20.45 20.22 20.58

Page 13 of 51

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: 4787656438-E4V1 DATE: NOV 07, 2016

FCC ID: ASLSMR775S

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[MHz] | Channel f [MHz] Mode Ratio [dB] Limit [dB]
10 QPSK 411
16QAM 5.84
QPSK 4.34
> 16QAM 6.06
Band 5 20525 836.5 13.00
QPSK 437
? 16QAM 6.27
QPSK 4.43
14 16QAM 6.10
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9.2

CONDUCTED PEAK TO AVERAGE PLOTS

eyaght Specinam anabyser UL U318\ R Dot Y2/E0161 CLT. L8,
AL

‘Center Freq: 836 80000 MHz

=
053717 P Mo 01,2016
Radio Std: None

erugh Specinam dnobyzr U318 R Dot Y2206\ CIT. 15, =
o = - 06:37.31 PN 01,2016

‘Center Freq; 836.800000 MHz Radio Std: None

il il comy
Weamiow  BAtn: 3208 sGainiow @At 3248
Average Power . Average Power .
100°% 100°%
23.53 dBm 21.41 dBm
49.70 % at 0dB 43.04 % at 0dB
LTE L L
Band 5 10.0% 248dB 10 10.0% 2.85dB 10
10% 3.66 dB 1.0% 5.03dB
10 MHz 0.1% 4.11d8 0.1% 584 dB
001%  4.28dB 001% 6.15d8
0.001% 4.36dB 0.001% 6.25dB
0.0001% 4.38dB 001 % 0.0001 % 6.29dB 001 %
Peak 4.40 dB Peak 6.31dB
27.93 dBm 27.72 dBm
0.0001 % 535 2048 0.0001 % 53 2048
Info BW 10,000 MHz Info BW 10,000 MHz
= s = sranes
LTE B5 10MHz QPSK Mid channel LTE B5 10MHz 16QAM Mid channel
TerEaP Syt A U 418\ RO S LT 18 =T TerEant ot Ay UL 18\ RO SIS AT 18 =T
i : e » s5522 Pav 012016 i : s - t55ut0mmey oL, 2016
Center Freq: 836800000 MHz Radio Std: None ‘Center Freq: 836.500000 MHz

SEGainiow | SAten: 3208

Radio 5td: Hone
wpt

SEGainiow | SAmen: 32 d8

Average Power -
100 %

23.31 dBm
49.03 % at 0dB

LTE 1
Band 5

100% 25348
1.0% 3.87dB
5 MHz 01%  4.34dB
001% 45108 0o
0.001% 4.60dB
0.0001% 4.63dB 001 %
Peak 4.63dB

Average Power -
100 %

21.35dBm
42.87 % at 0dB

100% 290dB
1.0% 514 dB
0.1% 6.06 dB
001%  640dB
0.001% 652dB
0.0001 % 6.57 dB 001 %
Peak 6.65 dB

001%

27.94 dBm 28.00 dBm
00001 %5 g 2048 0.0001 % 5 gy 2048
Info BIW 10.000 MHz Info BIY 10,000 Mz
hisa s - s
LTE B5 5MHz QPSK Mid channel LTE B5 5MHz 16QAM Mid channel
oo Spechom iy UL GBI KOs SIS LT 11 = Vo Specm sy UL U R Ooe S €17 18 =
i S w00 155019 P 01,2010 i i o 1551145 01,2010
‘Center Freq: 436.800000 MHZ Radio st None ‘Cemter Freq: §36.800000 MHZ L
#IFGain:Low i BAtten: 32 dB #IFGainzLow - #Atten: 32 dB
Average Power " Average Power "
100°% 100°%
23.25dBm 21.22 dBm
48.65 % at 0dB 42.53 % at 0dB
LTE L L
Band 5 10.0% 2.56 dB 10 10.0% 2.86dB 10
10% 3.92dB 1.0% 5.26 dB
3 MHz 0.1% 4.37d8 0.1% 627 dB
001%  455dB 001% 651dB
0.001% 4.67dB 0.001% 6.67dB
0.0001% 4.73dB 001 % 0.0001 % 6.71dB 001 %
Peak 4.74 dB Peak 6.73dB
27.99 dBm 27.95 dBm
0.0001 % T 2048 0.0001 % 0dB 2048
Info BW 10,000 MHz Info BW 10,000 MHz
= s = srans
LTE B5 3MHz QPSK Mid channel LTE B5 3MHz 16QAM Mid channel
TeTea Sy Amyer UL 4 R OaE SIS LT 11 T T Specm Anayr UL M RONE SIS 1T 11 =Te
i - fiecin T Ve e 012016 s - feein - Vet pangs o1 2016
Center Freq: 836.800000 MHz Radio Std: None ‘Center Freq: 836.800000 MHz - Radio Std: None.
SFGainiow | SAMen: 3208 SFGainiow | SAmen: 3208
Average Power N Average Power N0
23.48 dBm 21.42 dBm
48.92 % at 0dB 42.37 % at 0dB
LTE t b
Band 5 10.0% 2.53dB 0.1 % 10.0% 296 dB 0.1 %
1.0% 3.95dB 1.0% 5.23 dB
14 MHZ 0.1% 443 dB 0.1% 6.10 dB
001% 45948 RN 001%  6.46d8 S
0.001% 4.70dB 0.001% 6.61dB
0.0001% 4.77dB 001 %) 0.0001 % 6.64 dB 001 %
Peak 4.81dB Peak 6.66 dB
28.29 dBm 28.08 dBm
0.0001 % T 0.0001 %5 T
Info BIW 10,000 MHz Info BIW 10,000 MHz

uco smams

jsmarus

LTE B5 1.4MHz QPSK Mid channel

LTE B5 1.4MHz 16QAM Mid channel
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REPORT NO: 4787656438-E4V1 DATE: NOV 07, 2016
FCC ID: ASLSMR775S

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)

LTE Band 5

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

PSK 8.9437 10.04

20450 829.0 1C;OAM 8.9365 10.12

PSK 8.9531 10.16

10 20524 836.5 1?;QSA|\/| 8.9578 10.27

PSK 8.9520 10.15

20599 844.0 1?SQAM 8.9431 10.05

PSK 4.4951 5.291

20425 826.5 106QA|\/| 4.4983 5.206

PSK 4.4982 5.252

5 20524 836.5 1(3QAM 4.5078 5.314

QPSK 4.4943 5.173

. 20624 846.5 16QAM 45006 5.297

20415 805 QPSK 2.7020 3.092

16QAM 2.6954 3.055

PSK 2.7101 3.083

3 20524 836.5 1?SQAM 26913 3.090

PSK 2.7011 3.069

20634 847.5 1?SQAM 2 6927 3.083

PSK 1.0947 1.374

20407 824.7 106QA|\/| 1.0909 1.378

PSK 1.0963 1.351

1.4 20524 836.5 1(;(3 AM 10882 1.370

PSK 1.0917 1.374

20624 848.3 1C:soA|v| 1.0901 1.367
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DATE: NOV 07, 2016

10.1.1.
LTE Band 5

OCCUPIED BANDWIDTH PLOTS

SiEGaint.ow

ey Epecmiem Ayser UL B | B Do 20 008 | CLT-1E
RL " .
‘Center Freq: 828000000 MHz

. Trig: FreaRun

#rten: 32 4B

AvgiHold:>10/10

307238 P
Radio Std: Nane

Radio Device: BTS

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

e Trig: FroeRun
SiEGaint.ow

Center Freq: 520 000000 MHz
AvgiHold:>10/10

Radio Std: Nane

#Aten: 328 Radio Device: BTS

Ref 30.00 dBm

Ref 30.00 dBm

Center 820 MHz
#Res BW 150 kHz

#VBW 470 kHz

Span 15 MHZ

Sweep 1.333 ms

Center 820 MHz
#Res BW 150 kHz

Occupied Bandwidth

8.9437 MHz
Transmit Freq Error 24.019 kHz
x dB Bandwidth 10.04 MHz

Total Power 20.9 dBm
OBW Power 99.00 %
x dB -26.00 dB

Occupied Bandwidth

8.9365 MHz
Transmit Freq Error 13.508 kHz
x dB Bandwidth 10.12 MHz

Span 15 MHZ
FVBW 470 KHz Sweep 1.333 ms

Total Power 28.9 dBm

OBW Power 99.00 %

x dB -26.00 dB

10MHz QPSK Low channel

10MHz 16QAM Low channel

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

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

o ] DD o auion
Center Freq: §36 500000 MHz Radic Std: N Center Freq: 638 800000 MHz Radic Std: Nane
o Trig: FresRun AvgiHold:>10/10 o Trig: FreeRun Avgiold: 10110
FGaincLow #Anen: 3248 Radic Device: BTS siFGaint.ow #Atten. 3208 Radic Device: BTS
0 dEdiv Ref 30.00 dBm ] Ref 30.00 dBm
Log Log
Band 5
10MHz Center 8365 MHz Span 15 MHz Center 8365 MHz 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 30.0 dBm Occupied Bandwidth Total Power 29.2 dBm
8.9531 MHz 8.9578 MHz
Transmit Freq Error 11.986 kHz OBW Power 99.00 % Transmit Freq Error 6.761 kHz OBW Power 99.00 %
x dB Bandwidth 10.16 MHz x dB -26.00 dB x dB Bandwidth 10.27 MHz x dB -26.00 dB

10MHz QPSK Mid channel

10MHz 16QAM Mid channel

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

AFGainLow

Center Freq: 844.000000 MHz
Trig: Fres Run AvgiHoid:> 040
sanen: 32 4B

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

AFGainLow

Center Freq. 844.000000 MHz
Trig: Free Run AvgiHold: 10140
sanen: 3208

Ref 30.00 dBm

0 dadiv
Log ‘

Center 844 MHz
#Res BW 150 kHz

#VBW 470 kHz

Span 15 MHz
Sweep 1.333ms

Ref 30.00 dBm

Center 844 MHz
#Res BW 150 kHz

Occupied Bandwidth

8.9520 MHz
Transmit Freq Error 22.206 kHz
x dB Bandwidth 10.15 MHz

Total Power 30.1 dBm
OBW Power 99.00 %
x dB -26.00 dB

Occupied Bandwidth

8.9431 MHz
Transmit Freq Error 7.916 kHz
x dB Bandwidth 10.05 MHz

Span 15 MHz
#VBW 470 kHz Sweep 1.333ms

Total Power 28.8 dBm

OBW Power 99.00 %

x dB -26.00 dB

10MHz QPSK High channel

10MHz 16QAM High channel
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Ennmsma--*_.-m GRS | % Dot NG | CLT- 16
RL ©

v. Trig Fres Run
AFGainLow

Center Freq: 826.500000 MHz
AvgiHold: 10140
sanen: 32 4B

01:04:01 PMNoN 2,018
Radio Std. Nane

Radic Device: BTS

AFGainLow

EWW-*W_ LG8 D R\ CLTLE
L8 ©

Center Freq. 826500000 MHz
. Trig:Fres fun AvgiHoid:> 040
sanen: 3208

01:04:20 PMWoN 2, 3
Radio Std. Nane

Radic Device: BTS

Bdiv Ref 30.00 dBm

0 da
Log

da/div Ref 30.00 dBm

Log

Center 8265 MHz Span 7.5 MHz Center 8265 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 29.8 dBm Occupied Bandwidth Total Power 28.8 dBm
4.4951 MHz 4.4983 MHz
Transmit Freq Error 3.686 kHz OBW Power 99.00 % Transmit Freq Error 5.473 kHz OBW Power 99.00 %
x dB Bandwidth 5.291 MHz x dB -26.00 dB x dB Bandwidth 5.206 MHz x dB -26.00 dB

5MHz QPSK Low channel

5MHz 1

6QAM Low channel

eyraght Spectruem Arsbyzer - UL 46915 | & Dt 329/7006 1 CLT- 16 r= ] Taysght Sprctoum Anabyze - UL 46916 |8 Dafe, 329/AM161 CLT-16 F
kL 1 [: SE INT 15H ALT 01:04:41 PMNoY 02, 2016 kL 1 [: SE.INT 15H ALT 01:05:01 PMMov 02, 2016
‘Center Freq: 835.500000 Mz Radic Std. Nane Center Freq. §36.500000 Mz Radic Std. Nane
v+ Trig:FresRun AvgiHold: 1040 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 5 ’
5M H z Center 836.5 MHz Span 7.5 MHz Center 836.5 MHz Span 7.5 MHz
[#Res BW 75 kHz FVBW 220 kHz Sweep 4ms [#Res BW 75 kHz FVBW 220 kHZ Sweep 4ms
Occupied Bandwidth Total Power 29.9 dBm Occupied Bandwidth Total Power 28.9 dBm
4.4982 MHz 4.5078 MHz
Transmit Freq Error -1.064 kHz OBW Power 9.00 % Transmit Freq Error 249 Hz OBW Power 9.00 %
x dB Bandwidth 5.252 MHz xdB -26.00 dB x dB Bandwidth 5.314 MHz x dB -26.00 dB

5MHz QPSK Mid channel

5MHz 16QAM Mid channel

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

HIFGainLow

Center Freq: 846.500000 MHz
Trig: Fres Run AvgiHoid:> 040
sanen: 32 4B

03:05:23 PWN 2
Radio Std. Nane

Radic Device: BTS

EWW-*W_ LG8 D R\ CLTLE
L8 ©

HIFGainLow

Center Freq. 846500000 MHz
o Trig: FreeRun AvgiHold: 10140
sanen: 3208

0305541 PNoN 02, 3
Radio Std. Nane

Radic Device: BTS

0 dBds Ref 30.00 dBm

dB/d Ref 30.00 dBm

Center 846.5 MHZ
#Res BW 75 kHz

#VBW 220 kHz

Span 7.5 MHZ,
Sweep 4 ms

Center 846.5 MHZ
#Res BW 75 kHz

VB 220 kHz

Span 7.5 MHZ,
Sweep 4 ms

Occupied Bandwidth Total Power 30.0 dBm Occupied Bandwidth Total Power 29.1 dBm
4.4943 MHz 4.5006 MHz

Transmit Freq Error -2.577 kHz OBW Power 9.00 % Transmit Freq Error -1.294 kHz OBW Power 9.00 %

x dB Bandwidth 5.173 MHz xdB -26.00 dB x dB Bandwidth 5.297 MHz x dB -26.00 dB

5MHz QPSK High channel

5MHz 16QAM High channel
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s Specem Aty - L G916\ & Dot 287061 LT 1. Ve Syt Rty - O 460158 Do NG\ CLT 1%, . Fy
A G S Ih TG AT A G G i TG AT L2402t PNy 02,3016
‘Center Freq: 835.500000 Mz Center Freq. §36.500000 Mz Radic Std. Nane
v+ Trig:FresRun AvgiHold: 1040 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 5
3M H z Center 836.5 MHz ‘Span 4.5 MHz Center 836.5 MHz ‘Span 4.5 MHz
[#Res BW 47 kHz FVBW 130 kHz Sweep 2.667 ms [#Res BW 47 kHz FVBW 130 kHZ Sweep 2.667 ms
Occupied Bandwidth Total Power 29.9 dBm Occupied Bandwidth Total Power 29.0 dBm
2.7101 MHz 2.6913 MHz
Transmit Freq Error -6.813 kHz OBW Power 9.00 % Transmit Freq Error -2.183 kHz OBW Power 9.00 %
x dB Bandwidth 3.083 MHz xdB -26.00 dB x dB Bandwidth 3.090 MHz x dB -26.00 dB

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

v. Trig FresRun
AFGainLow

Center Freq: 825.500000 MHz
AvgiHold: 10140
sanen: 32 4B

12:48:23 PMNov 12,2016
Radio Std. Nane

eyt Specem Aty - UL AGHE | 8 Dot HZ3/0I61 LT 15 % =
KL [ eI Toh AT 1254840 P oy 12,
Center Freq. 825500000 MHz Radio Std. Nane
2 AvgiHold: 10140

Radic Device: BTS

. Trig:Fres fun

AFGainLow Samen: 3248 Radic Device: BTS

0 dBidiv Ref 30.00 dBm

0 da
Log

Log

ity Ref 30.00 dBm

‘Center 825.5 MHz
#Res BW 47 kHz

#VBW 130 kHz

‘Center 825.5 MHz
#Res BW 47 kHz

Span 4.5 MHz
Sweep 2.667 ms

Span 4.5 MHz

#VBW 130 kHz Sweep 2.667 ms|

Occupied Bandwidth Total Power 30.0 dBm Occupied Bandwidth Total Power 28.9 dBm
2.7020 MHz 2.6954 MHz

Transmit Freq Error 3.983 kHz OBW Power 99.00 % Transmit Freq Error 2.338 kHz OBW Power 99.00 %

x dB Bandwidth 3.092 MHz x dB -26.00 dB x dB Bandwidth 3.055 MHz x dB -26.00 dB

3MHz QPSK Low channel

3MHz 16QAM Low channel

3MHz QPSK Mid channel

3MHz 16QAM Mid channel

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

HIFGainLow

Center Freq: 847.500000 MHz
Trig: Free Run AvgiHold: 10140
sanen: 32 4B

FTE
Radio Std. Nane

Radic Device: BTS

1 s Specem Aty - L G916\ & Dot 287061 LT 1. .
i 3016 AL T G i Tow
Center Freq. 847.500000 iz
A AvgiHold: 1040

w. Trig-FresRun
sanen: 3208

Radic Device: BTS

HIFGainLow

0 dBds Ref 30.00 dBm

dB/d Ref 30.00 dBm

Center 847.5 MHzZ
#Res BW 47 kHz

#VBW 130 kHz

Center 847.5 MHzZ
#Res BW 47 kHz

‘Span 4.5 MHZ,
Sweep 2.667 ms

‘Span 4.5 MHZ,
Sweep 2.667 ms

HVBW 130 kHz

Occupied Bandwidth Total Power 30.1 dBm Occupied Bandwidth Total Power 29.1 dBm
2.7011 MHz 2.6927 MHz

Transmit Freq Error -4.151 kHz OBW Power 9.00 % Transmit Freq Error -4.598 kHz OBW Power 9.00 %

x dB Bandwidth 3.069 MHz xdB -26.00 dB x dB Bandwidth 3.083 MHz x dB -26.00 dB

3MHz QPSK High channel

3MHz 16QAM High channel
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Band 5
1 4M H z Center 836.5 MHz ‘Span 2.1 MHz Center 836.5 MHz ‘Span 2.1 MHz
: [#Res BW 2_2_!("2 FVBW 62 kHz S“_!p A,ﬁ_ﬁ?_r!l_s [#Res BW 2_2_!("2 WVBW _61 KI:‘! S“_!p A,ﬁ_ﬁ?_r!l_s
Occupied Bandwidth Total Power 30.0 dBm Occupied Bandwidth Total Power 28.9 dBm
1.0963 MHz 1.0882 MHz
Transmit Freq Error 1.301 kHz OBW Power 9.00 % Transmit Freq Error -1.570 kHz OBW Power 9.00 %
x dB Bandwidth 1.351 MHz xdB -26.00 dB x dB Bandwidth 1.370 MHz x dB -26.00 dB

Ennmsma--*_.-m GG\ Dt SEB/ANG LT 1F. Ennmsma-u,..m GG\ Dt SEB/ANG LT 1F. %
AL : S Tow AL : G i Tow
Center Freg: 524700000 Mz Center Frea, 824700000 Mz
s Trig:FresRun AvgiHold: 40110 v Trig: Fresflun AvgiHold: 1040
A GaincLow #Anen: 3248 Radio Device: BTS SHFGainLow #ren: 3208 Radic Device: BTS
0 Ref 30.00 dBm 0 Ref 30.00 dBm
Log Log
Center 824.7 MHz Span 2.1 MHz Center 824.7 MHz Span 2.1 MHz
#Res BW 22 kHz #VBW 62 kHz Sweep 4.667 ms #Res BW 22 kHz #VBW 52 kHz Sweep 4.667 ms
Occupied Bandwidth Total Power 29.6 dBm Occupied Bandwidth Total Power 28.8 dBm
1.0947 MHz 1.0909 MHz
Transmit Freq Error =2.970 kHz OBW Power 99.00 % Transmit Freq Error -47 Hz OBW Power 99.00 %
x dB Bandwidth 1.374 MHz x dB -26.00 dB x dB Bandwidth 1.378 MHz x dB -26.00 dB

1.4MHz QPSK Low channel

1.4MHz 16QAM Low channel

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

EWW-*W_ LG8 D RHE\ CLTLE
L8 :

Center Freq. 836500000 MHz
Trig: Fres fun

Center Freq: 836.500000 MHz
v. Trig FresRun AvgiHold: 10140 el AvgiHold: 10140
AFGainLow Sanen: 32 dB HIFGaind.ow Samen: 3248

Ref 30.00 dBm

Ref 30.00 dBm

1.4MHz QPSK Mid channel

1.4MHz 16QAM Mid channel

eme Specem Aty - UL 46916\ & Dot 287061 CLT- 1. F e Syt Rty - O 460138 Do NG\ CLT 1%, .
A T v TG AT L2683 PARay 02,3016 A T st TG AT L
nter Freq: 848.300000 MH: Radic Sta. N Center Freq. S48.300000 Mz Radic Std. Nane
v+ Trig: FresRun AvgiHold: 1040 v Trig: FreeAun AvgiHold: 1040
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
‘Center 848.3 MHz ‘Span 2.1 MHz. ‘Center 848.3 MHz ‘Span 2.1 MHz.
[#Res BW 2_2_!("2 FVBW 62 kHz S“_!p A,ﬁ_ﬁ?_r!l_s [#Res BW 2_2_!("2 WVBW _61 KI:‘! S“_!p A,ﬁ_ﬁ?_r!l_s

Occupied Bandwidth Total Power 30.0 dBm Occupied Bandwidth Total Power 29.1 dBm

1.0917 MHz 1.0901 MHz
Transmit Freq Error 35 Hz OBW Power 9.00 % Transmit Freq Error -B27 Hz OBW Power 9.00 %
x dB Bandwidth 1.374 MHz xdB -26.00 dB x dB Bandwidth 1.367 MHz x dB -26.00 dB

1.4MHz QPSK High channel

1.4MHz 16QAM High channel
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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 [MHz] Level [dBm] Limit [dBm]
1RB 824.000 -28.928
Lower
FRB 824.000 -27.880
QPSK
1RB 849.000 -23.087
Upper
FRB 849.000 -26.967
10 MHz
1RB 824.000 -29.705
Lower
FRB 824.000 -32.542
16QAM
1RB 849.000 -28.748
Upper
FRB 849.000 -27.171
1RB 824.000 -19.210
Lower
FRB 824.000 -25.895
QPSK
1RB 849.000 -16.577
Upper
FRB 849.000 -23.776
5 MHz
1RB 824.000 -22.951
Lower
FRB 824.000 -26.324
16QAM
1RB 849.000 -20.957
Upper
FRB 849.000 -25.322
-13.00
1RB 824.000 -16.993
Lower
FRB 824.000 -22.045
QPSK
1RB 849.000 -14.479
Upper
FRB 849.000 -23.373
3 MHz
1RB 824.000 -21.152
Lower
FRB 824.000 -22.945
16QAM
1RB 849.000 -17.715
Upper
FRB 849.000 -25.931
1RB 824.000 -22.168
Lower
FRB 824.000 -22.031
QPSK
1RB 849.000 -19.614
Upper
FRB 849.000 -22.617
1.4 MHz
1RB 824.000 -25.649
Lower
FRB 824.000 -24.740
16QAM
1RB 849.000 -24.033
Upper
FRB 849.000 -23.167
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10.2.1.

BAND EDGE PLOTS

LTE Band 5

Emm».m UL 918 R Dt 7292000\ LT 1
K_ - .

“Avg Type: RMS
e -+ Trig FreeRun AvglHold: 100400

G
FGainLow #Aten: 30 48

Ref Offset 16.35 dB-
Ref 30.00 dBm

Emm.«m UL #18 R Dute 3790008\ LT
™ - - .

“Avg Type: RMS
RO Wide s Trig: FreaRun AwglHold: 100400
[Foainlow | WANER 3048

10 dBiciv
Log

Center £24.00 MHz
#Res BW 150 kHz #VBW 470 KHz*

Sweep 1. 333 s (10001 pts)

Ref Offset 16.35 4B
10 a2 Ref 30.00 dBm
Log
an 20.00 MHz Center 824.00 MHz

#Res BW 150 kHz

an 20.00 MHz

#VBW 470 KHz* Sweep 1. :33 msnualu pts)

co smarus

uca

smarus

QPSK Low channel FRB

QPSK Low channel 1RB

Eeroat S Ry UL WELE R Dt STR/TNE | CLTE
it 5 .
A Type: RMS
G e~ Trig FroaRun AvgiHold: 100100
WGamLow HAtten: 30 0B
Ref Offset 16.35 dB.
Ref 30.00 dBm

“MkrT

417,25
T

E w;m...-.w- T LR R ke AR\ LTI

g Type: RS
WG s ~ T Froe Run AvglHold: 100100

FCaimiow #Atten: 30 4B

10 dBiciv
Log

Center £49.00 MHz
#Res BW 150 kHz #VBW 470 kHz*

Sweep 1.333 ms (10001 pts)

Ref Offset 16.35 dB.
10 sidiv Ref 30.00 dBm
Log
Span 20.00 MHz, Center £49.00 MHz

#Res BW 150 kHz

Span 20.00 MHz,

#VBW 470 kHz* Sweep 1.333 ms (10001 pts)

= rams

usa.

smars

Band 5 QPSK ngh channel FRB

QPSK ngh channel 1RB

10MHz

AW ype: R
s Trig: FreeRun LI Rioo

P ik
- WAtten: 30 4B

FGainLow

Ewmmnﬂw UL 8518\ Dot 29000\ CLTL1 8

Ref Offset 16.35 dB-

Emm.«m UL 818\ Dot Y2000\ CLTL18

Ref Offset 16.35 4B

AW ype: R
LSAE Rioo

Trig: Frea Run
PG W -+~ TG
(Foaimiow | HARen: 3048

j0ceis Ref 30.00 dBm 0 g Ref 30.00 dBm
Log Log

Center 824.00 MHz Span 20.00 MHz Center 824.00 MHz Span 20.00 MHz
#Res B 150 KHZ #VBW 470 KHz* Sweep 1.333ms (10001 ptsy #Res B 150 kHZ #VBW 470 KHz* Sweep 1333 ms (10001 ptsy

= smarus

uca

smarus

16QAM Low channel FRB

16QAM Low channel 1RB

Avg Type: R
Aok atee

E Eeroa S Ry L L8 bt SN\ CLT A
e~ Trig: FreeRun

FGainLow #Atten: 30 4B

Ref Offset 16.35 dB.

10 4miciv  Ref 30.00 dBm
Log

Ewmmw.mrﬂuhmnm-u
T Ws ~e- Trig: FreeRun

Avg Type: R
Aok atee
FFGaimLow #Anen: 30 48

[Center £49.00 MHz
#Res BW 150 kHz #VBW 470 kHz*

Sweep 1.333 ms (10001 pts)

Ref Offset 16.35 dB.
10 2idiv Ref 30.00 dBm
Log
Span 20.00 MHz, Center £49.00 MHz Span 20.00 MHz,
#Res BW 150 kHz #VBW 470 kHz* Sweep 1.333 ms (10001 pts)

= anims

uca

arams

16QAM High channel FRB

16QAM High channel 1RB
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Fwwmmm UL 46915\ R Date 3/20/20161 CLT-15.
AL T
PNO: Wide —+- 1O

Fwwmmm UL 46915 R Date 3/29/20161 CLE=15.
L1} CIsE
PO: Wide 4

Trig: Free Run

s
AvgiHeld: 1001100

QPSK Low channel FRB

5
- AvgiHola: 1001100
1FGainLow #Aren: 30 dB 1FGainLow #Anen: 30 dB
Ref Offset 16.36 dB8 na Ref Offset 16.36 dB
19 gaid_Ref 30.00 dBm 895 dBm 19geidv_Ref 30.00 dBm
Center £24.000 MHZ Span 10.00 MHz Center 821,000 MHz Span 10.00 MHz
#Res BW 75 kHZ #VBW 220 KHZ* Sweep 5.333 s (10001 pts, #Res BW 75 KHZ #VBW 220 KHZ" Sweep 5.333 s (10001 pts,
QPSK Low channel 1 RB

S

.

AL

s
AvgiHeld: 100100

iy
s
PO Wide e TOGE AvgiHald: 1001100 W ~r- TG Free Run
[FGoin Low  #Atien: 30 dB [Fosiniow | #Amen: 30d8
RefOffset 16.35 d8 Mkr1 849 Ref Offset 16.35 d8
I(;#‘i'dlv Ref 30.00 dBm - I(i#“'dw Ref 30.00 dBm
¢ f
f
Center 849.000 MHz an 10.00 MHz [Center £40.000 MHz an 10.00 MHz
#Res BW 75 kHz #VBW 220 kHz* Sweep 5. 333 ms (10001 pts| #Res BW 75 kHz #VBW 220 kHz* Sweep 5. 333 ms (10001 pts]
Band 5
QPSK ngh channel FRB QPSK ngh channel 1RB
s o UL G R S Y T 18 Cerva Sorurs eabee U 415\ RO T/ IEN CLT1F
iy iy
5MHz - . T T T
[FGoin Low  #Atien: 3006 [Foainiow  #Amen: 30d8

it i WikrT 824,000 MHZ P WikrT §24,000 MHZ

19gaid_Ref 30.00 dBm -26.324 dBm 10 daidiv__Ref 30.00 dBmy dBm
Center 824.000 MHz an 10.00 MHz [Center 824.000 MHz an 10.00 MHz
#Res BW 75 kHz #VBW 220 kHz* Sweep 5. 333 lﬂs (10001 pts| #Res BW 75 kHz #VBW 220 kHz* Sweep 5. 333 lﬂ5 (10001 pts]

16QAM Low channel 1RB

16QAM Low channel FRB

Kersght Spebum e - UL 691\ R Dute 3/ /0161 CL: 15

Keight Spectrum Analyzes - UL 46918\ R Oal /297206 CLT: 15
AL

-

IFGain-Low #Asten: 30 dB IFGainLow #Aten: 30 dB

P—— P——
1‘;;‘“4'" Ref 30,00 dBm l(;jmdw Ref 30.00 dBm

s 4

|
Center £40.000 MHz an 10.00 MHz Center 849,000 MHz an 10.00 MHz
#Res BW 75 kHz #VBW 220 kHz* Sweep 5. 333 ms (10001 pts] #Res BW 75 kHz #VBW 220 kHz* Sweep 5. 333 ms (10001 pts]

16QAM High channel 1RB

16QAM High channel FRB
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Fwwmmm UL 46915\ R Date 3/20/20161 CLT-15.
AL
PH: Wide

s
AvgiHeld: 1001100

Fwwmmm UL 46915 R Date 3/29/20161 CLE=15.
AL

s
Trig: Free Run AvgiHeld: 1001100

PH: Wids

Foiniow  shnen: 048 [Fosiniow  HAnen: 30d8

Ref Offset 16.35 d8 Mkr1 824,000 Ref Offset 16.35 48 Mkr1 824.000

19 gaid_Ref 30.00 dBm -2 19geidv_Ref 30.00 dBm -16.99
Center 824.000 MHz Span 6,000 MHz Center £24,000 MHz Span 6,000 MHz
[Res BW 47 kHz #VBW 130 KHz" Sweep 3.333 ms (10001 pts [#Res BW 47 kHz #VBW 130 KHz" Sweep 3.333 ms (10001 pts

QPSK Low channel FRB

QPSK Low channel 1RB

.

S
AL

s
AvgiHeld: 100100

iy
s
PG Wide ~e- THE AvgiHold: 1001100 NG Wkde ~»-  Trig: Fres Run

FGain-Low #amen: 30 d8 FGainow #Anen 30 8

Ref Offset 16.35 4B Ref Offset 16.35 48
19 gei__Ref 30.00 dBm 19 gevdiv__Ref 30.00 dBm

Center £49.000 MHZ an 6,000 MHz [Center 240,000 MHz an 6,000 MHz
#Res BW 47 kHz #VBW 130 kHz* Sweep 3. 313 ms (10001 pts| #Res BW 47 kHz #VBW 130 kHz* Sweep 3. 313 ms (10001 pts|

Band 5 QPSK ngh channel FRB

QPSK ngh channel 1RB

Kersght Spebum e - U 691\ R Dute 3/ /0161 CL: 15

Spectrum Anayze - UL 46918 \ R Dale /29720181 CLI: 15
AL

s
~AvgiHold: 100100

3MHz = s
IFGain:Low #Amen: 30 dB IFGaindow #Anen: 30 dB
Ao 1558 00 Ao 1558 46
u;j‘e-mu Ref 30.00 dBm uijmdw Ref 30.00 dBm
Center 824.000 MHz an 6.000 MHz| [Center 824.000 MHz an 6.000 MHz|
#Res BW 47 kHz #VBW 130 kHz* Sweep 3. 313 ms (10001 pts| #Res BW 47 kHz #VBW 130 kHz* Sweep 3. 313 ms (10001 pts|
16QAM Low channel 1RB

16QAM Low channel FRB

Kersght Spebum e - UL 691\ R Dute 3/ /0161 CL: 15

Keight Spectrum Analyzes - UL 46918\ R Oal /297206 CLT: 15

AL w0205

16QAM High channel FRB

i s
NG Wids == Tt AvlHold: 100100 ™ NG Wids ~»-  Trig: Free Run AvalHold: 100100
oo law  #Asen: 308 Foaintow . #Anen: 3048
Ref Offset 16.35 a8 Ref Offset 16.35 48 Mkr1 B9 o0
195040 Ref 3000 dBm 19goiv_Ref 30.00 dBm 17.715d B”
Center 840,000 MHz an 6,000 MHz Center 849,000 MHz an 6,000 MHz
L#Res BW 47 kHz #VBW 130 kHz* Sweep 233308 (10001 pts #Res BW 47 kHz #VBW 130 kHz* Sweep a3%3me (10001 pts
16QAM High channel 1RB
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Fwwmmm UL 46915\ R Date 3/20/20161 CLT-15.
1§ D
PO: Wide 4~

s
AvgiHeld: 1001100

s
AvgiHeld: 1001100

Fwwmmm UL 46915 R Date 3/29/20161 CLE=15.
AL S T

O Wi Trig: Free Run

1FGainLow saten: 2008 1FGaindLow sanen: 30 d8
Ref Offset 16.35 d8 Ref Offset 16.35 d8 Mkr1 82
I(;#‘E'mv Ref 30.00 dBm I(H‘“mv Ref 30.00 dBm
Center 824.000 MHz Span 2,800 MHz [Center £24.000 MHz Span 2,800 MHz
[#Res BW 22 kHz #VBW 62 kHz" ‘Sweep 2,667 ms (10001 pts) [#Res BW 22 kHz #VBW 62 kHZ" ‘Sweep 2,667 ms (10001 pts)

QPSK Low channel FRB

QPSK Low channel 1RB

.

S
AL

s
AvgiHeld: 100100

iy
s
PG Wide ~e- THE AvgiHold: 1001100 NG Wkde ~»-  Trig: Fres Run

FGain-Low #amen: 30 d8 FGainow #Anen 30 8

Ref Offset 16.35 4B Ref Offset 16.35 48 Mkr1 849.000
19 gei__Ref 30.00 dBm 19 gevdiv__Ref 30.00 dBm

Center £49.000 MHZ an 2.800 MHz [Center £40.000 MHz an 2.800 MHz
#Res BW 22 kHz #VBW 62 kHz* Sweep 2. 667’ ms (10001 pts| #Res BW 22 kHz #VBW 62 kHz* Sweep 2. 667 ms (10001 pts|

Band 5 QPSK ngh channel FRB

QPSK ngh channel 1RB

Kersght Spebum e - U 691\ R Dute 3/ /0161 CL: 15

Keight Spectrum Anabyzes - L4691 \ R Dale /2972016 CLT: 15
AL

s
~AvgiHold: 100100

X
1.4MHz - s
PHG: Wide ~e-  THE: AvglHold: 1001100 PO Wide ~w-  Trig: Fras Run

1FGoin-Low #amen: 30 dB 1FGain-Low #Amen: 30 dB

Ref Offset 16.35 dB Ref Offset 16.35 dB
u;j‘e-mu Ref 30.00 dBm uijmdw Ref 30.00 dBm

Center §24.000 MHz an 2.800 MHz [Center 824.000 MHz an 2.800 MHz
#Res BW 22 kHz #VBW 62 kHz* Sweep 2. ﬁﬁT ms (10001 pts| #Res BW 22 kHz #VBW 62 kHz* Sweep 2. SﬁT ms (10001 pts]

16QAM Low channel FRB

16QAM Low channel 1RB

Kersght Spebum e - UL 691\ R Dute 3/ /0161 CL: 15

Keight Spectrum Analyzes - UL 46918\ R Oal /297206 CLT: 15
AL

AL
NG Wide >~ THO: AvglHold: 1001100 BRG:Wide ~»- Trig: Free Run AvglHold: 100100
1FGoln:Low #atten: 30 dB 1FGainLow #aten: 30 4B
Ref Offset 16.35 dB Ref Offset 16.35 48 Mkr1 84¢
l‘;j‘hdlu Ref 30.00 dBm ltgjmmu Ref 30.00 dBm
Center £49.000 MHz an 2,800 MHz, [Center 849.000 MHz an 2,800 MHz,
#Res BW 22 kHz #VBW 62 kHz* Sweep 2. ﬁﬁT ms (10001 pts| #Res BW 22 kHz #VBW 62 kHz* Sweep 2. SﬁT ms (10001 pts)

16QAM High channel FRB

16QAM High channel 1RB
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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 S5
Bandwidth Mode f [MHZz] Spurious [dBm] Limit [dBm]
829.0 -27.45
QPSK 836.5 -26.63
844.0 -27.17
10 MHz
829.0 -28.27
16QAM 836.5 -27.08
844.0 -27.41
826.5 -27.72
QPSK 836.5 -27.60
846.5 -27.88
5 MHz
826.5 -28.42
16QAM 836.5 -27.48
846.5 -28.57
-13.00
825.5 -27.91
QPSK 836.5 -27.61
847.5 -27.53
3 MHz
825.5 -27.57
16QAM 836.5 -27.72
847.5 -27.57
824.7 -27.38
QPSK 836.5 -28.40
848.3 -28.79
1.4 MHz
824.7 -28.59
16QAM 836.5 -27.77
848.3 -27.56

Page 28 of 51

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: 4787656438-E4V1
FCC ID: ASLSMR775S

DATE: NOV 07, 2016

10.3.2.

LTE Band 5

OUT OF BAND EMISSIONS PLOTS

Band 5

10MHz

eysight Spectem Anyzes - UL 46918 | B Do, 201208 | CLT- 16
RL

#vg Type: RMS

a

ey Specteum Anabyres - UL 4G088 R Dane X20/2016 1 CLT: 16
RL ALIG
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h Trig: Free Run h Trig: Free Run
Feion " #Aan; 3808 eton * st 08
Ref Offset 16.36 B Mkrz 25.64 Ref Offset 16.36 B
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og [ og [
i i
e La P
| Start 30 MHz Stop 26.00 GHz, | Start 30 MHz p 26.00 GHz
[#Res BW 1.0 MHz VBW 3.0 MHz Sweep 45.33 ms (40001 pts) [#Res BW 1.0 MHz VBW 3.0 MHz Sweep 45.33 ms (40001 pts)
| S 2 O 0 175 £ SO [etesal o T v Ao TAmcnowwntl_ Funchocwe
1 M1 825.3 MHz 28.02 dBm 1 M1 825.3 MHz 28.088 dBm
- 1t 26,6468 GHz -27.45 dBm - 1t 239711GHz -28.27 dBm
3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 10
" "

a

QPSK Low channel

16QAM Low channel

‘Keyvight Spectrum Anafyrer - UL 46018 | B Date: 320716 1 CLT: 15 Krysight Spectum Ansbyrer - UL: 46018 | B Date: 22072086 1 CLT: 15
W e il o
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2 Trig: FreaRun 2 Trig: Freefun
aton T AR 2848 eaton T Aaen: 2008
Ref Offset 16.36 dB Ref Offset 16.36 dB Mkr2 25.946 1 GHz
10g2sy _ Ref 33.00 dBm 10g2sy_ Ref 33.00 dBm -27.08 dBm)
o8 7 o8 [T
e i . e
start 30 MHz Stop 26.00 GHz. start 30 MHz Stop 26.00 GHz.
[#Res BIW 1.0 MHz VBW 3.0 MHz Sweep 45.33 ms (40001 ps| [#Res BIW 1.0 MHz VBW 3.0 MHz Sweep 45.33 ms (40001 ps|
g A 5 — L S— g A L 0 ) — L S—
1 N 1 8325 MHz 2712 dBm 1 N 1 f 8325 MHz 24661 dBm
— I'BRER] %7052GHz  -26.63d8m — IR %8451GHz  -27.08d8m
3 3
4 4
£ £
H H
7 7
k] k]
9 9
10 10
1" 1"
QPSK Mid channel 16QAM Mid channel
‘Keyvight Spectrum Anafyrer - UL 46018 | B Date: 320716 1 CLT: 15 Krysight Spectum Ansbyrer - UL: 46018 | B Date: 22072086 1 CLT: 15
W e il o
#Avg Type: RMS. #Avg Type: RMS.
Trig: Frea Run Trig: Fres fum
ot ™ M 20 e et 7 Sl 20
Ref Offset 16.36 dB Ref Offset 16.36 dB
10 gcis._ Ref 33.00 dBm 10 gcis, _ Ref 33.00 dBm
og o8 [
Y v
R ~ -
start 30 MHz Stop 26.00 GHz. start 30 MHz Stop 26.00 GHz.
[#Res BIW 1.0 MHz VBW 3.0 MHz Sweep 45.33 ms (40001 ps| [#Res BIW 1.0 MHz VBW 3.0 MHz Sweep 45.33 ms (40001 ps|
g A 5 — L S— g A L 0 ) — L S—
1 N 1 f 840.3 MHz 28.00 dBm. 1 N 1 f 840.3 MHz 26481 dBm
— I'BRER] 726Kz -27.7d8m — IR %5182GH  -27.41d8m
3 3
4 4
£ £
H H
7 7
8 8
9 9
10 10
1 1
h channel

QPSK High channel

16QAM Hig
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Ve Eptee ke UL G0 B e SES/AE CLT 1% ey Spremi Ay UL B0 Do SES/ANG | LT 1,
WL ] i i " o
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| v b e
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L#iRes BIW 1.0 MHz VEW 3.0 MHz Sweep 45.33 ms (40001 pts) L#iRes BW 1.0 MHz VEW 3.0 MHz Sweep 45.33 ms (40001 pts)
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M T I S S S 5 O 5.0 WO K SO_— M T I S S S 50 050 WK S_—
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3 3
i i
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P fase o Trig: Fres Run i Fae o Trig: FreeRun
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10 dediv Ref 33.00 dBm 10 dediy Ref 33.00 dBm -28.57 dBm)|
o8 [ o8 177
" i "
| Start 30 MHz Stop 26.00 GHz | Start 30 MHz Stop 26.00 GHz
[#Res BW 1.0 MHz VBW 3.0 MHz Sweep 45.33 ms (40001 pts] [#Res BW 1.0 MHz VEW 3.0 MHz Sweep 45.33 ms (40001 pts]
2 58 T S S S MO 5 5 ) O 1145 S M 58 T SO S S . 5 ) ) O 115 S
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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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10.4.1. FREQUENCY STABILITY RESULTS

LTE Band 5, Channel 20524, Freguency 836.5 MHz

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

Limit: +-2.5 ppm = 2091.250 Hz

Power Supply Environment Frequency Deviation Measureed with Time Elapse
[Vdc] Temperature [*C] [MHz] Delta [ppm] Limit [ppm]
3.85 50 836.50000576 0.001 2.5
3.85 40 836.50000518 0.002 2.5
3.85 30 836.50000587 0.001 2.5
3.85 20 836.50000649 0 2.5
3.85 10 836.50000658 0.000 2.5
3.85 0 836.50000569 0.001 2.5
3.85 -10 836.50000531 0.001 2.5
3.85 -20 836.50000576 0.001 2.5
3.85 -30 836.50000508 0.002 2.5

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

Limit: +-2.5 ppm = 2091.250 Hz
Power Supply Environment Frequency Deviation Measureed with Time Elapse
[Vdc] Temperature [*C] [MHz] Delta [ppm] Limit [ppm]
3.85 20 836.50000649 0 2.5
4.20 20 836.50000591 0.001 2.5
3.60 20 836.50000665 0.000 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; ESU40 setting reference to 971168 D01 v02r02
For peak power measurement with a ESU40:

a) Set the RBW = OBW; b) Set VBW = 3 x RBW; c) 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 ESU40:

a) Set span to at least 1.5 times the OBW; b) Set RBW = 1-5% of the OBW, not to exceed 1 MHz; ¢) Set
VBW = 3 x RBW; d) Set number of points in sweep = 2 x span / RBW; e) 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 [MHz]

[MHZ] Full RB [dBm] [mW]

50/0 829.0 4.48 2.81

QPSK 50/0 836.5 4.45 2.79

0 50/0 844.0 3.32 2.15

50/0 829.0 3.47 2.22

16QAM 50/0 836.5 3.47 2.22

50/0 844.0 2.27 1.69

25/0 826.5 3.83 2.42

QPSK 25/0 836.5 3.82 2.41

25/0 846.5 0.73 1.18

> 25/0 826.5 2.73 1.87

16QAM 25/0 836.5 2.82 1.91

Band 5 25/0 846.5 0.26 1.06
15/0 825.5 3.90 2.45

QPSK 15/0 836.5 3.81 2.40

15/0 847.5 2.96 1.98

® 15/0 825.5 2.78 1.90

16QAM 15/0 836.5 2.78 1.90

15/0 847.5 2.44 1.75

6/0 824.7 0.96 1.25

QPSK 6/0 836.5 1.72 1.49

6/0 848.3 1.18 1.31

14 6/0 824.7 0.03 1.01

16QAM 6/0 836.5 0.72 1.18

6/0 848.3 0.65 1.16
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11.1.2. ERP/EIRP DATA

LTE Band 5

High Frequency Substitution Measurement
UL Korea, Ltd. Suwon Laboratory Chamber 2

Company: Samsung
Project # 4787656438
Date: 10-31-16
Test Engineer: YH Lim
Configuration: EUT ONLY, X Position
Mode: TX, LTE BAND 5, 10MHz BW,QPSK
LTE Test Equipment:
Receiving: VULB9163-749, and 3m Chamber N-type Cable (Setup this one for testing EUT)
Band 5 Substitution: Dipole S/N: 00164753, 3m SMA Cable Warehouse.
10MHz f |SGreading Ant Pol. [Cable Loss Antenna Gain, ERP | Limit | Margin Notes
QPSK MHz (dBm) (HV) (dB) (dBd) (dBm) | (dBm) | (dB)
Low Ch
829.00 7.06 v 1.1 1.5 4.48 38.5 -34.0
829.00 -1.48 H 1.1 -1.5 -4.06 38.5 42.5
Mid Ch
836.50 6.94 v 1.1 1.4 4.45 38.5 -34.0
836.50 -3.87 H 1.1 1.4 -6.37 38.5 -44.8
High Ch
844.00 5.71 \ 1.1 -1.3 3.32 38.5 -35.1
844.00 -5.03 H 1.1 1.3 -7.45 38.5 45.9
Rev. 3.17.11
Note: For Band 13/17 ERP limit is 34.77dBm; For Band 26 limit is 50dBm
High Frequency Substitution Measurement
UL Korea, Ltd. Suwon Laboratory Chamber 2
Company: Samsung
Project #: 4787656438
Date: 10-31-16
Test Engineer: YH Lim
Configuration: EUT ONLY, XPosition
Mode: LTE5 10MHz FUND 16QAM
LTE Test Equipment:
Receiving: VULB9163-749, and 3m Chamber N-type Cable (Setup this one for testing EUT)
Band 5 Substitution: Dipole S/N: 00164753, 3m SMA Cable Warehouse.
10MHz f SGreading: Ant.Pol. Cable Loss|Antenna Gain ERP Limit | Margin | Notes
16QAM MHz (dBm) (HIV) (dB) (dBd) (dBm) (dBm) | (dB)
Low Ch
829.00 6.05 Vv 1.1 1.5 3.47 38.5 -35.0
829.00 -2.48 H 1.1 -1.5 -5.06 38.5 -43.5
Mid Ch
836.50 5.98 Vv 1.1 1.4 3.47 38.5 -35.0
836.50 -4.86 H 1.1 1.4 -1.37 38.5 -45.8
High Ch
844.00 4.69 Vi 1.1 1.3 2.27 38.5 -36.2
844.00 -5.96 H 1.1 1.3 -8.38 38.5 -46.8
Rev. 3.17.11

Note: For Band 13/17 ERP limit is 34.77dBm; For Band 26 limit is 50dBm
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