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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.
EUT DESCRIPTION: GSM/CDMA/ WCDMAV/LTE Tablet + BT/BLE, DTS/UNII a/b/g/n/ac and
ANT+
MODEL NUMBER: SM-T819C
SERIAL NUMBER: R22H3017RCM (RADIATED); R22H301M3TJ (CONDUCTED)
DATE TESTED: APR 18, 2016 - MAY 10, 2016
APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 22H, 24E, 27 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 22, FCC CFR Part 24 and FCC CFR 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 GSM/CDMA/ WCDMA/LTE Tablet + BT/BLE, DTS/UNII a/b/g/n/ac and ANT+.

5.2. MAXIMUM OUTPUT POWER (GSM)

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

FCC Part 22/24
Frequency | 1o dulation Conducted Radiated
Band Range
[MHZ] Peak Avg [dBm] Avg [mW] Avg [dBm] Avg [mW]
GMSK 33.20 2089.30 *
GSM850 824~849 GPRS 33.20 2089.30 256 363.08
EGPRS 26.48 444,63 22.79 190.11
GMSK 29,59 909.91
GSM1900 | 1850~1910 GPRS 29.64 920.45 30.44 1106.62
EGPRS 25.39 345.94 26.70 467.74
5.3. MAXIMUM OUTPUT POWER (WCDMA)

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

FCC Part 22/24
FrEgLETE) Modulation Conducted Radiated
Band Range
[MHZz] Peak Avg [dBm] Avg [mW] Avg [dBm] Avg [mW]

REL99 23.15 206.54 18.77 75.34

Band 5 824~849 HSDPA 22.14 163.68 18.84 76.56
HSUPA 22.23 16711 [
REL99 23.26 211.84 23.38 217.77

Band 2 1850~1910 HSDPA 22.30 169.82 21.99 158.12
HSUPA 22.32 17061 [
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5.4. MAXIMUM OUTPUT POWER (CDMA)

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

FCC Part 22/24
FEgibziy Modulation Conducted Radiated
Band Range
[MHz] Peak Avg [dBm] Avg [mW] Avg [dBm] Avg [mW]
1XRTT 244 275.42 21.2 131.83
BCO 824~849 EVDO REL. 0 24.2 263.03 20.48 111.69
EVDO REV. A 243 269.15

5.5. MAXIMUM OUTPUT POWER (LTE)

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

LTE Band 41
FCC Part 27
Band F';‘;‘;ZZCV BandWidth | Modulation Conducted Radiated
[MHzZ] [MHz] Peak Avg[dBm] | Avg[mW] | Avg[dBm] | Avg[mWw]
QPSK 24.10 257.04 22.46 176.20
20MHz
16QAM 22.69 185.78 21.51 141.58
QPSK 23.96 248.89 22.85 192.75
15MHz
16QAM 23.24 210.86 22.02 159.22
Band 41 | 2555~2655
QPSK 23.74 236.59 23.26 211.84
10MHz
16QAM 23.30 213.80 22.27 168.66
QPSK 2412 258.23 22.70 186.21
5MHz
16QAM 22.87 193.64 21.57 143.55
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5.6. 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)
CDMA BC0/GSM850 / WCDMA Band 5 377
824 ~ 849 MHz '
GSM1900 / WCDMA Band 2 104
1850 ~ 1910 MHz '
LTE Band 41 186
2557.5 ~ 2652.5 MHz :

Page 9 of 107

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: 16K23301-E6V3

FCC ID: ASLSMT819C

DATE: MAY 12, 2016

5.7.

DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA12CBC DW2H229DS/B-E N/A
Data Cable SAMSUNG EP-DG925UWE N/A N/A
Earphone SAMSUNG EO-EG900BW N/A N/A
1/0 CABLES
1 DC Power Mini-USB Shielded 0.8m N/A
1 Audio Mini-Jack [ Unshielded 1.0m N/A
TEST SETUP

The EUT is continuously communicated to the call box during the tests.
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SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)

Communication
Test Set

Combiner

Spectrum
Analyzer

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

Earphone

Communication
TestSet

AC Adapter

AC MAIN
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6. TEST AND MEASUREMENT EQUIPMENT

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

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

400~1000 MHzp ETS 3121D DB4 00164753 07-28-16
Antenna, Horn, 40 GHz ETS 3116C 00166155 09-23-16
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 08-24-17
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 2151 08-20-16
Communications Test Set R&S CMW500 150312 08-18-16
Communications Test Set R&S CMW500 115331 08-18-16
Communications Test Set R&S CMW500 102271 08-18-16
DC Power Supply Agilent/HP E3640A MY54226395 08-18-16
Preamplifier, 1000 MHz Sonoma 310N 341282 08-18-16
Preamplifier, 1000 MHz Sonoma 310N 351741 08-18-16
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-18-16
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-18-16
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 08-19-16
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 08-19-16
Bluetooth Tester TESCOM TC-3000C 3000C000546 08-18-16
Average Power Sensor R&S NRZ-Z291 102681 08-18-16
Average Power Sensor Agilent/HP u2000 MY54270007 08-18-16
EMI Test Receive, 40 GHz R&S ESU40 100439 08-19-16
EMI Test Receive, 40 GHz R&S ESU40 100457 08-19-16
EMI Test Receive, 3 GHz R&S ESR3 101832 08-19-16

Attenuator / Switch driver HP 11713A 3748A04272 N/A
Low Pass Filter 3GHz Micro-Tronics LPS17541 009 08-18-16
Low Pass Filter 3GHz Micro-Tronics LPS17541 015 08-18-16
High Pass Filter 5GHz Micro-Tronics HPS17542 009 08-18-16
High Pass Filter 6GHz Micro-Tronics HPM17543 010 08-18-16
High Pass Filter 5GHz Micro-Tronics HPS17542 016 08-18-16
High Pass Filter 6GHz Micro-Tronics HPM17543 015 08-18-16
LISN R&S ENV-216 101836 08-19-16
LISN R&S ENV-216 101837 08-19-16
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7. Summary Table

Fee I_’art Test Description Test Limit [Test Condition| Test Result Note
Section
2.1049 Occupied Band width (99%) N/A Pass 17.878 MHz
22.917(a) Band Edge / Conducted Spurious _ _
24.238(a) Emission 13dBm Pass 13.556 dBm
27.53(m) Conducted Spurious Emission -25dBm Pass -30.73 dBm
27.53(m) Emission Mask -10dBm Conducted Pass -15.22 dBm
2.1046 Conducted output power N/A Pass 33.2dBm
22.355
24.235 Frequency Stability 2.5PPM Pass 0.022PPM
27.54
22.913(a)(2) Effective Radiated Power 38 dBm Pass 25.6 dBm
24.232(c) Equivalent Isotropic Radiated
27.50(h)(2) Power 33dBm . Pass 30.44 dBm
22.917(a) . . — Radiated
24.238(a) Radiated Spurious Emission -13dBm Pass -28.1 dBm
27.53(m) Radiated Spurious Emission -25dBm Pass -48.6 dBm
Output Emission B
ch::_:“e Frequt;nr;ﬁ;]R ange Power l':r::gl::::;’ Emission Designator Bandwidth Comn}umecatlon
W] [MHz] »
GSM
22H 824.2 - 848.8 0.363 2.5 ppm 248KGXW GSM850
22H 824.2 - 848.8 0.190 2.5 ppm 252KG7TW EDGE850
24E 1850.2 - 1909.8 1.107 2.5 ppm 250KGXW GSM1900
24E 1850.2 - 1909.8 0.468 2.5 ppm 245KGTW EDGE1900
CDMA
22H 824.7 - 848.31 0.132 2.5 ppm 1TM28FOW BCO
WCDMA
22H 826.4 - 846.6 0.077 2.5 ppm 4M16FOW WCDMA
24E 1852.4 - 1907.6 0.218 2.5 ppm 4M13FOW WCDMA
LTE Band 41
27TM 2565.0 - 2645.0 0.176 2.5 ppm 17M8GTW 20 QPSK
27TM 2565.0 - 2645.0 0.142 2.5 ppm 17MID7W 20 16QAM
27TM 2560.0 - 2650.0 0.212 2.5 ppm 8MI5GTW 10 QPSK
27TM 2560.0 - 2650.0 0.169 2.5 ppm 8M97D7W 10 16QAM
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8. RF POWER OUTPUT VERIFICATION
8.1. 1xRTT

TEST PROCEDURE

This procedure assumes the Agilest 8960 Test Set has the following applications installed and with valid
license.

Application Rev, License
CDMAZ2000 Mobile Test B.13.08, L
e Call Setup > Shift & Preset
e Cell Info > Cell Parameters > System ID (SID) > 7
> Network ID (NID) > 1
e Protocol Rev > 6 (1S-2000-0)
¢ Radio Config (RC) > Please see following table or details
e FCH Service Option (SO) Setup > Please see following table or details
o Traffic Data Rate > Full
e TDSO SCH Info > F-SCH Parameters > F-SCH Data Rate > 153.6 kbps
> R-SCH Parameters > R-SCH Data Rate > 153.6 kbps
o Rvs Power Ctrl > Active bits
o Rvs Power Ctrl > All Up bits (Maximum TxPout)
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8.1.1. 1xRTT OUTPUT POWER RESULT

Freq. Avg Pwr
o Hoce en (MHz) (dBm)
RC1, SO55 1013 824.70 24.2
(Loopback) 384 836.52 244
777 848.31 242
1013 824.70 24.2
BCO RC3, SO55 284 ~26.52 =
(Loopback)
777 848.31 242
RC3, SO32 1013 824.70 24.2
(+F-SCH) 384 836.52 24.4
777 848.31 242
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8.2. 1XEV-DO Release 0

TEST PROCEDURE

This procedure assumes the Agilent 8960 Test Set has the following applications installed and with valid
license.

Application Rev, License
1xEV-DO Terminal Test A.09.13

EVDO Release 0 - RTAP
e Call Setup > Shift & Preset
e Call Control:
Access Network Info > Cell Parameters > Sector ID > 00000000 > Subnet Mask > 0
Generator Info > Termination Parameters > Max Forward Packet Duration > 16 Slots
Call Parms:
Cell Power > -105.5 dBm/1.23 MHz
Cell Band > (Select US Cellular or US PCS)
Channel > (Enter channel number)
Application Config > Enhanced Test Application Protocol > RTAP
RTAP Rate > 153.6 kbps
Rvs Power Ctrl > Active bits
Protocol Rel > 0 (1xEV-DO)
Press “Start Data Connection” when “Session Open” appear in “Active Cell”
Rvs Power Ctrl > All Up bits (Maximum TxPout)

® O O

®¢ O O O 0O O O O

EVDO Release 0 - FTAP
e Call Setup > Shift & Preset
e Call Control:
Access Network Info > Cell Parameters > Sector ID > 00000000 > Subnet Mask > 0
Generator Info > Termination Parameters > Max Forward Packet Duration > 16 Slots
Call Parms:
Cell Power > -105.5 dBm/1.23 MHz
Cell Band > (Select US Cellular or US PCS)
Channel > (Enter channel number)
Application Config > Enhanced Test Application Protocol > FTAP (default)
FTAP Rate > 307.2 kbps (2 Slot, QPSK)
Rvs Power Ctrl > Active bits
Protocol Rel > 0 (1xEV-DO)
Press “Start Data Connection” when “Session Open” appear in “Active Cell”
Rvs Power Ctrl > All Up bits (Maximum TxPout)

® O O

®¢ O O O O O O O
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REPORT NO: 16K23301-E6V3
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DATE: MAY 12, 2016

8.2.1. 1xEVDO REL.0 OUTPUT POWER RESULT

Band FTAP Rate Channel f (MHz) A(\égB iv;/r
3072 kb 1013 824.70 24.2
. ps
BCO (2 slot, QPSK) 384 836.52 24.2
777 848.31 241
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8.3. 1XEV-DO Rev. A

TEST PROCEDURE

This procedure assumes the Agilent 8960 Test Set has the following applications installed and with valid
license.

Application Rev, License
1xEV-DO Terminal Test A.09.13

EVDO Release A — RETAP
Call Setup > Shift & Preset
Cell Power > -60 dBm/1.23 MHz
Protocol Rev > A (1xEV-DO-A)
Application Config > Enhanced Test Application Protocol > RETAP
R-Data Pkt Size > 4096
Protocol Subtype Config > Release A Physical Layer Subtype > Subtype 2
PL Subtype 2 Access Channel MAC Subtype > Default (Subtype 0)
Access Network Info > Cell Parameters > Sector ID > 00000000 > Subnet Mask > 0
Generator Info > Termination Parameters > Max Forward Packet Duration >16 Slots
> ACK R-Data After > Subpacket 0 (All ACK)
. Rvs Power Ctrl > All Up bits (to get the maximum power)

e o yy e e o o o o

EVDO Release A - FETAP

. Call Setup > Shift & Preset

. Cell Power > -60 dBm/1.23 MHz

. Protocol Rev > A (1xEV-DO-A)

. Application Config > Enhanced Test Application Protocol > FETAP

. F-Traffic Format > 4 (1024, 2,128) Canonical (307.2k, QPSK)

. Protocol Subtype Config > Release A Physical Layer Subtype > Subtype 2

> PL Subtype 2 Access Channel MAC Subtype > Default (Subtype 0)

. Access Network Info > Cell Parameters > Sector ID > 00000000 > Subnet Mask > 0

. Generator Info > Termination Parameters > Max Forward Packet Duration >16 Slots
> ACK R-Data After > Subpacket 0 (All ACK)
. Rvs Power Ctrl > All Up bits (to get the maximum power)
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DATE: MAY 12, 2016

8.3.1. 1xEVDO REL.A OUTPUT POWER RESULT

1xEVDO REV A OUTPUT RESULT

Band FTAP Rate Channel f (MHz) A(\égB Ev;/r
307.2 kb 1013 824.70 24.3
.2 kbps
BCO (2 slot, QPSK) 384 836.52 243
777 848.31 24.2
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8.4. GSM/GPRS/EDGE
Function: Menu select > GSM Mobile Station > GSM 850/900/1800/1900
Press Connection control to choose the different menus
Press RESET > choose all to reset all settings
Connection Press Signal Off to turn off the signal and change settings
Network Support > GSM+GPRS or GSM+EGPRS
Main Service > Packet Data
Service selection > Test Mode A — Auto Slot Config. off

MS Signal Press Slot Config bottom on the right twice to select and change the number of time slots
and power setting
> Slot configuration > Uplink/Gamma

> 33 dBm for GPRS 850/900
> 30 dBm for GPRS1800/1900

BS Signal Enter the same channel number for TCH channel (test channel) and BCCH channel
Frequency Offset > +0Hz

Mode > BCCH and TCH

BCCH Level > -85 dBm (May need to adjust if link is not stable)

BCCH Channel > choose desire test channel [Enter the same channel number for TCH channel

(test channel) and BCCH channel]
Channel Type > Off

PO> 4 dB
Slot Config > Unchanged (if already set under MS Signal)
TCH > choose desired test channel
Hopping > Off
Main Timeslot >3 (Default)
Network Coding Scheme > CS4 (GPRS) and MCS5 ~ MCS9 (EGPRS)
Bit Stream > 2E9-1PSR Bit Pattern
AF/RF Enter appropriate offsets for Ext. Att. Output and Ext. Att. Input
Connection Press Signal On to turn on the signal and change settings
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8.4.1. GSM OUTPUT POWER RESULT

GSM850 Measured Results

. Max. Pow er
Band Mode So;déz?e ;_:ZZ Ch No. [":\;ﬁg] Burst Pwr Frame Pwr
[dBm] [dBm]
128 824.2 33.20 2417
GSM
(Voice) Cs1 1 190 836.6 33.00 23.97
251 848.8 33.20 2417
128 824.2 33.17 2414
1 190 836.6 33.00 23.97
251 848.8 33.20 2417
128 824.2 30.57 2455
2 190 836.6 30.63 24.61
GPRS csi 251 848.8 30.79 24.77
(GMSK) 128 824.2 28.44 24.18
3 190 836.6 28.38 24.12
251 848.8 28.71 24.45
128 824.2 26.24 23.22
850 4 190 836.6 26.27 23.26
251 848.8 26.16 23.15
128 824.2 26.48 17.45
1 190 836.6 26.40 17.37
251 848.8 26.34 17.31
128 824.2 25.75 19.73
2 190 836.6 25.70 19.68
EGPRS 251 848.8 25.61 19.59
(8PSK) MCSS 128 824.2 24.61 20.35
3 190 836.6 24.59 20.33
251 848.8 24.50 20.24
128 824.2 24.05 21.04
4 190 836.6 23.95 20.94
251 848.8 23.83 20.82
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GSM1900 Measured Results

. _ Max. Pow er
Band Mode S(? hdel:r?e -Sr:gz Ch No. ['I:\;Iﬁ;] Burst Pwr Frame Pwr
[dBm] [dBm]
512 1850.2 29.59 20.56
GSM
(Voice) Cs1 1 661 1880.0 29.30 20.27
810 1909.8 29.05 20.01
512 1850.2 29.64 20.61
1 661 1880.0 29.36 20.33
810 1909.8 29.17 20.14
512 1850.2 27.19 21.16
2 661 1880.0 27.13 21.11
GPRS s 810 1909.8 27.01 20.99
(GMSK) 512 1850.2 24.10 19.84
3 661 1880.0 24.02 19.76
810 1909.8 24.12 19.86
512 1850.2 23.11 20.10
1900 4 661 1880.0 23.00 19.99
810 1909.8 23.49 20.48
512 1850.2 25.39 16.36
1 661 1880.0 25.22 16.19
810 1909.8 25.21 16.18
512 1850.2 24.36 18.33
2 661 1880.0 24.20 18.17
EGPRS 810 1909.8 24.23 18.21
(8PSK) McSs 512 1850.2 23.83 19.57
3 661 1880.0 23.67 19.41
810 1909.8 23.75 19.49
512 1850.2 23.17 20.16
4 661 1880.0 23.12 20.11
810 1909.8 23.21 20.20
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8.5.

UMTS REL 99

Release 99 Setup Procedures used to establish the test signals

The following tests were completed according to the test requirements outlined in section 5.2 of the 3GPP
TS34.121-1 specification. The DUT supports power Class 3, which has a nominal maximum output power
of 24 dBm (+1.7/-3.7).

Mode Subtest Rel99
Loopback Mode Test Mode 2
. Rel99 RMC 12.2kbps RMC
WCDMA General Settings Power Control Algorithm Algorithm2
Bc/Bd 8/15

HSDPA Setup Procedures used to establish the test signals

The following 4 Sub-tests were completed according to Release 7 procedures in section 5.2 of 3GPP

TS34.121. A summary of these settings are illustrated below:

Mode HSDPA HSDPA HSDPA HSDPA
Subtest 1 2 3 4
Loopback Mode Test Mode 1
Rel99 RMC 12.2kbps RMC
HSDPA FRC H-Set 1
Power Control Algorithm Algorithm 2
\évéSErZA Bc 2/15 1115 15/15 15/15
Settings Bd 15/15 15/15 8/15 4/15
Bd (SF) 64
Bc/Bd 2/15 12/15 15/8 15/4
Bhs 4/15 24/15 30/15 30/15
MPR (dB) 0 0 0.5 0.5
Dack 8
DNAK 8
HSDPA DCQI 8
Specific Ack-Nack repetition factor 3
Settings CQl Feedback (Table 5.2B.4) 4ms
CQlI Repetition Factor (Table 5.2B.4) 2
Ahs=Bhs/Bc 30/15
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HSPA (HSDPA & HSUPA) Setup Procedures used to establish the test signals

The following 5 Sub-tests were completed according to Release 6 procedures in section 5.2 of 3GPP
TS34.121. A summary of these settings are illustrated below:

Mode HSPA
Subtest 1 | 2 | 3 | 4 | 5
Loopback Mode Test Mode 1
Rel99 RMC 12.2 kbps RMC
HSDPA FRC H-Set 1
HSUPA Test HSPA
Power Control Algorithm Algorithm 2 Algorithm 1
WCDMA Bc 11/15 6/15 15/15 2/15 15/15
General Bd 15/15 15/15 9/15 15/15 0
Settings Bec 209/225 12/15 30/15 2/15 5/15
Bc/Bd 11/15 6/15 15/9 2/15 15/1
Bhs 22/15 12/15 30/15 4/15 5/15
Bed 1309/225 94/75 47/15 56/75 4715
CM (dB) 1 3 2 3 1
MPR (dB) 0 2 1 2 0
DACK 8 0
DNAK 8 0
HSDPA DCQl 8 0
Specific Ack-Nack repetition factor 3
Settings CQI Feedback (Table 5.2B.4) 4ms
CQI Repetition Factor (Table 5.2B.4) 2
Ahs = Bhs/Bc 30/15
E-DPDCCH 6 8 8 5 7
DHARQ 0 0 0 0 0
AG Index 20 12 15 17 21
ETFCI (from 34.121 Table C.11.1.3) 75 67 92 71 81
Associated Max UL Data Rate kbps 2421 174.9 482.8 205.8 308.9
Reference E-TFCls 5 5 2 5 1
Reference E-TFCI 11 11 11 11 67
HSUPA Reference E-TFCI PO 4 4 4 4 18
Specific Reference E-TFCI 67 67 92 67 67
Settings Reference E-TFCI PO 18 18 18 18 18
Reference E-TFCI 71 71 71 71 71
Reference E-TFCI PO 23 23 23 23 23
Reference E-TFCI 75 75 75 75 75
Reference E-TFCI PO 26 26 26 26 26
Reference E-TFCI 81 81 81 81 81
Reference E-TFCI PO 27 27 27 27 27
Maximum Channelisation Codes 2xSF2 SF4
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DC-HSDPA Setup Procedures used to establish the test signals

The following tests were completed according to procedures in section 7.3.13 of 3GPP TS34.108 v9.5.0.
A summary of these settings are illustrated below:

Downlink Physical Channels are set as per 3GPP TS34.121-1 v9.0.0 E.5.0

Table E.5.0: Levels for HSDPA connection setup

Parameter Unit Value
During Connection setup

P-CPICH_Ec/lor dB -10
P-CCPCH and SCH_Ec/lor dB -12
PICH _Ec/lor dB -15
HS-PDSCH dB off
HS-SCCH_1 dB off
DPCH_Ecflor dB -5
OCNS_Ecflor dB -3.1

Call is set up as per 3GPP TS34.108 v9.5.0 sub clause 7.3.13
The configurations of the fixed reference channels for HSDPA RF tests are described in 3GPP TS
34.121, annex C for FDD and 3GPP TS 34.122.

Table C.8.1.12: Fixed Reference Channel H-Set 12

|12| Tail Bits

Parameter Unit Value

Nominal Avg. Inf. Bit Rate kbps 60

Inter-TT1 Distance TTII's 1

Number of HARQ Processes Proces 6

ses

information Bit Payload (N, ) Bits 120

Number Code Blocks Blocks 1

Binary Channel Bits Per TTI Bits 960

Total Available SML's in UE SML's 19200

Number of SML's per HARQ Proc. SML's 3200

Coding Hate 0.15

MNumber of Physical Channel Codes Codes 1

Modulation QPSK

MNote 1: The RMC is intended to be used for DC-HSDPA
mode and both cells shall transmit with identical
parameters as listed in the table.

MNote 2: Maximum number of transmissicn is limited to 1, i.e.,
retransmission is not allowed. The redundancy and
constellation version 0 shall be used.

Inf. Bit Payload | 120 |
CRC Addition | 120 [za] cre
Code Block
Segmentation | 144 |
Turbo-Encoding
(R=1/3) | 432
1st Rate Matching| 432 |
RV Selection | 260
Physical Channel
Segmentation

Figure C.8.19: Coding rate for Fixed reference Channel H-Set 12 (QPSK)
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The following 4 Sub-tests for HSDPA were completed according to Release 8 procedures in section 5.2

of 3GPP TS34.121. A summary of subtest settings are illustrated below:

Mode HSDPA HSDPA HSDPA HSDPA
Subtest 1 2 3 4
Loopback Mode Test Mode 1
Rel99 RMC 12.2kbps RMC
HSDPA FRC H-Set 1
Power Control Algorithm Algorithm2

Vé’g'i’:"; Bc 2/15 11/15 15/15 15/15

Settings Bd 15/15 15/15 8/15 4/15
Bd (SF) 64
Bc/Bd 2/15 11/15 15/8 15/4
Bhs 4/15 24/15 30/15 30/15
MPR (dB) 0 0 0.5 0.5
DACK 8
DNAK 8

HSDPA DCQl 8

Specific Ack-Nack Repetition factor 3

Settings | CQIl Feedback 4ms
CQI Repetition Factor 2
Ahs = Bhs/ Bc 30/15

HSPA+

Since 16QAM is not used for uplink, the uplink Category and release is same as HSUPA, i.e., CAT 6 Rel
6. Therefore, the RF conducted power is not measured.
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8.5.1. WCDMA OUTPUT POWER RESULT

WCDMA Band 5 Measured Results

Freq. MPR Avg Pwr
Band Mode UL Ch No. [MH‘l] s , ngm]
4132 826.4 0 23.10
Rel 99 RMC, 12.2 kbps 4183 836.6 0 23.15
4233 846.6 0 23.05
4132 826.4 0 22.12
Subtest 1 4183 836.6 0 22.14
4233 846.6 0 22.06
4132 826.4 0 21.76
Subtest 2 4183 836.6 0 21.75
HSDPA 4233 846.6 0 21.68
4132 826.4 0.5 21.60
Subtest 3 4183 836.6 0.5 21.58
4233 846.6 0.5 21.53
4132 826.4 0.5 21.51
Subtest 4 4183 836.6 0.5 21.58
W-CDMA 4233 846.6 0.5 21.51
Band V 4132 826.4 0 22.17
Subtest 1 4183 836.6 0 22.23
4233 846.6 0 21.72
4132 826.4 2 20.14
Subtest 2 4183 836.6 2 20.16
4233 846.6 2 20.12
4132 826.4 1 21.14
HSUPA Subtest 3 4183 836.6 1 21.19
4233 846.6 1 21.09
4132 826.4 2 20.14
Subtest 4 4183 836.6 2 20.16
4233 846.6 2 20.13
4132 826.4 0 22.17
Subtest 5 4183 836.6 0 22.20
4233 846.6 0 22.15
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WCDMA Band 2 Measured Results

Freq. MPR Avg Pwr
Band Mode UL Ch No. [MH‘l] - ; ngm]
9262 1852.4 0 23.26
Rel 99 RMC, 12.2 kbps 9400 1880.0 0 23.17
9538 1907.6 0 23.15
9262 1852.4 0 22.30
Subtest 1 9400 1880.0 0 2217
9538 1907.6 0 22.17
9262 1852.4 0 21.83
Subtest 2 9400 1880.0 0 21.67
HSDPA 9538 1907.6 0 21.66
9262 1852.4 0.5 21.75
Subtest 3 9400 1880.0 0.5 21.61
9538 1907.6 0.5 21.58
9262 1852.4 0.5 21.80
Subtest 4 9400 1880.0 0.5 21.61
W-CDMA 9538 1907.6 0.5 21.59
Band Il 9262 1852.4 0 22.31
Subtest 1 9400 1880.0 0 22.25
9538 1907.6 0 22.02
9262 1852.4 2 20.28
Subtest 2 9400 1880.0 2 20.16
9538 1907.6 2 20.09
9262 1852.4 1 21.25
HSUPA Subtest 3 9400 1880.0 1 21.18
9538 1907.6 1 21.18
9262 1852.4 2 20.31
Subtest 4 9400 1880.0 2 20.13
9538 1907.6 2 20.12
9262 1852.4 0 22.32
Subtest 5 9400 1880.0 0 22.29
9538 1907.6 0 22.20
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8.6. 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
QPSK =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 (MHz)
NS_01 662.1.1 Table 55-1 14.8.5.10. | 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 M
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
66332
NS_08 66333 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 66221 23" 14,3,5,10 | Table 6.24-5 | Table 6.2.4-5
NS_32 -
Note 1:  Applies to the lower block of Band 23, i.e. a carnier placed in the 2000-2010 MHz region.
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8.6.1. LTE OUTPUT POWER RESULT

LTE Band 41 Measured Results
Avg Pwr [dBm
Band (Snlz) Mode RB Allocation of'?:et Tlarpgst I\?ax. Ptgwer :
2565 MHz 2605 MHz 2645 MHz
1 0 0 22.85 23.62 23.60
1 49 0 23.35 24.10 23.80
1 99 0 22.94 23.59 23.52
QPSK 50 0 1 21.89 21.91 21.90
50 24 1 21.73 21.94 21.92
50 50 1 21.68 21.84 21.76
LTE 20 100 0 1 21.76 21.97 21.88
Band 41 1 0 1 21.90 21.79 22.33
1 49 1 22.29 22.69 22.54
1 99 1 21.77 21.92 21.91
16QAM 50 0 2 20.86 20.85 20.79
50 24 2 20.76 21.01 20.92
50 50 2 20.78 20.90 20.85
100 0 2 20.88 20.85 20.86
Avg Pwr [dBm]
Band (Snlz) Mode RB Allocation of'?:et Tlarpgr:t Max. Power
2562.5 MHz 2605 MHz 2647.5 MHz
1 0 0 23.05 23.74 23.64
1 37 0 23.22 23.96 23.77
1 74 0 22.89 23.53 23.50
QPSK 36 0 1 21.83 22.00 21.97
36 20 1 21.79 21.92 21.86
36 39 1 21.64 21.87 21.83
LTE 15 75 0 1 21.66 21.91 21.89
Band 41 1 0 1 22.03 22.33 22.89
1 37 1 22.09 22.49 23.24
1 74 1 21.75 22.15 22.59
16QAM 36 0 2 20.86 21.00 20.76
36 20 2 20.82 20.95 20.80
36 39 2 20.67 20.85 20.65
75 0 2 20.77 20.95 20.96
Avg Pwr [dBm]
Band (lanlz) Mode RB Allocation of'?:et T|\7|r=g|:t Max. Power
2560 MHz 2605 MHz 2650 MHz
1 0 0 23.16 23.74 23.68
1 25 0 23.38 23.72 23.73
1 49 0 23.02 23.71 23.74
QPSK 25 0 1 21.88 21.98 21.92
25 12 1 21.80 21.99 21.90
25 25 1 21.77 21.96 21.88
LTE 10 50 0 1 21.85 21.88 21.89
Band 41 1 0 1 22.03 22.27 23.01
1 25 1 22.17 22.25 23.30
1 49 1 21.84 21.80 22.79
16QAM 25 0 2 20.79 20.92 21.00
25 12 2 20.82 20.93 20.98
25 25 2 20.70 20.82 20.97
50 0 2 20.81 20.84 20.86
Avg Pwr [dBm]
Band 2% Mode RB Allocation R EIig: Max. Power
(MHz) offset MPR
2557.5 MHz 2605 MHz 2652.5 MHz
1 0 0 23.22 23.67 23.16
1 12 0 23.46 24.12 23.51
1 24 0 23.19 23.62 23.18
QPSK 12 0 1 21.78 21.92 21.45
12 7 1 21.90 21.95 21.51
12 13 1 21.80 21.80 21.45
LTE 5 25 0 1 21.73 21.83 21.44
Band 41 1 0 1 22.22 22.36 22.19
1 12 1 22.53 22.87 22.23
1 24 1 22.25 22.36 22.09
16QAM 12 0 2 20.98 21.08 20.67
12 7 2 20.94 21.16 20.67
12 13 2 20.93 21.15 20.63
25 0 2 20.94 21.03 20.67
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REPORT NO: 16K23301-E6V3 DATE: MAY 12, 2016
FCC ID: ASLSMT819C

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
GSM
Band Channel f[MHZz] Mode Ratio [dB] Limit [dB]
GPRS 2.72
GSM850 190 836.6
EGPRS 573
13.00
GPRS 2.68
GSM1900 661 1880.0
EGPRS 5.76
CDMA
Band Channel f [MHZ] Mode Ratio [dB] Limit [dB]
1IXRTT 3.00
BCO 384 836.52 13.00
EVDO Rel.0 3.54
WCDMA
Band Channel f[MHZz] Mode Ratio [dB] Limit [dB]
REL99 2.76
Band 5 4183 836.6
HSDPA 2.85
13.00
REL99 2.93
Band 2 9400 1880.0
HSDPA 3.09
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LTE
Band | BW[MHz] | Channel f [MHZ] Mode Ratio [dB] Limit [dB]
QPSK 2.69
20
16QAM 3.31
5 QPSK 2.96
16QAM 3.81
Band 41 40740 2605.0 13.00
0 QPSK 2.77
16QAM 3.75
. QPSK 2.80
16QAM 3.54

9.2. CONDUCTED PEAK TO AVERAGE PLOTS

TP ot e (L SEEE |8 Dy TUCELY | CIF 103 r TP ot e (L SEEE |8 Dy TUCELY | CIF 103 -
DL o N | o RN i e
-Gt L ow ‘wAmen: 4 08 -Gt L ow ‘wAmen: 4 08
Average Power Gauss) Average Power
30.06 dBm 23.03 dBm
55.12 % at 0dB 40.75 % at 0dB
GSM 10.0% 26148 10.0% 4.40 dB
850 10% 26808 10% 56408
01%  272d8 01%  573d8
001% 27648 001% 57848
0.001% 27708 0001% 5.80d8
0.0001% 277d8 q 0.0001% 5.80d8
Peak 27748 Peak 591d8
32.83 dBm 28.94 dBm
0a8_ 2048 a8 2048
info BW 10000 Mz info BW 10000 Mz
GSM850 GPRS Mid channel GSM850 EGPRS Mid channel
Terenht o Ao L, SR8 Bt TUABCELS | CIF 133 = Terenht o Ao L, SR8 Bt TUABCELS | CIF 133 =
= Frea ore S = es; 1 BROR00000 Gz ST
Trig RF Burst Counts 2.00 M/Z.00 Mpt rig RF Burst Counts 100 M/1.00 Mpe
" e U " e U
Average Power Gaussian ) ) Average Power 7
26.92 dBm 22.93 dBm
55.00 % at 0dB 40.87 % at 0dB
GSM 10.0 % 2634d8 10.0 % 4.38d8
1900 10% 26608 10% 56508
0.1% 268dB 0.1% 576 dB
0.01 % 269d8 0.01 % 580d8
0001% 27048 0001% 5.62d8
0.0001% 2.70dB 0.0001% 582d8
Peak 270d8 Peak 596 d8
29.62 dBm 28.89 dBm
0gB i 2048 0gB 2008
Info BW 10,000 Mz Info BW 10,000 Mz
GSM1900 GPRS Mid channel GSM1900 EGPRS Mid channel
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WCDMA

o = T e e L e ¥ T R 135
Center Frog) 8301460000 Wia Rado i Nome - Center Frog) 8301460000 Wia s
e TgiFreahan Counts 2000200 Mpe e TgiFreahan Counts 2000200 Mpe
nscanton " Mk 2068 nrCanton " Mk 3068
Average Power Average Power
22,98 dBm 22,11 dBm
54.72 % at 0dB 53.41 % at 0dB
WCDMA 100%  1.57d8 100% 15808
Band 5 10% 23308 10% 24008
01% 27608 01% 28508
001% 296d8 0 001% 3.01d8 |
0001% 30508 0001% 31008
0.0001% 3.10d8 0.0001% 3.14 d8
Peak 31108 Peak 317 ¢B
26.00 dBm 25.28 dBm
0dB T 2048 0dB T 2048
Info BW 5.0000 Mz Info BW 5.0000 Mz
WCDMA B5 REL99 Mid channel WCDMA B5 HSDPA Mid channel
‘mwm-umumM\uhu: o o Emwm-uﬂlll”\v’-ﬂuhu, e b
Canter Freq, 1 BHB000000 GH4z o et toomy Conter Freq: 1880800000 GHs o S oomy.
e Toig Frew Rum Counts:2.00 M2.00 Mpt e Trig FresRun € ounts-2.00 M2.00 Mpt
17 G L o BARn 3068 17 G L o BARn 3068
Average Power Average Power
23.29 dBm 22,38 dBm
54.44 % at 0dB | 52.73 % at 0dB %l
WCDMA 100% 16248 100% 1.63d8
Band 2 10% 24908 10% 26108
01%  293d8 01% 30908
| |
001% 31308 | 001% 32408 |
0.001% 32108 0.001% 3.3108
0.0001% 32608 0.0001% 33508
Peak 3.26 dB Peak 33508
26,55 dBm 25,73 dBm
0aB 2048 0aB 2048
Info BW 5.0000 MHz Info BW 5.0000 MHz
WCDMA B2 REL99 Mid channel WCDMA B2 HSDPA Mid channel
Torogt i Rty - P Bk EX08 T b Torogt i Rty - P Bk EX08 Tor o
- ConterFivg 830520000 W2 Rao i Hone = o p—— L -
- Trig: Frow Run. Counts 2100 M2.00 Mpe e Trig Free Run Counts 2100 M2.00 Mpe
A i 4 ow mAr £ A i 4 ow SAmen 24
Average Power Average Power
24.05dBm 23.97 dBm
52.21 % at 0dB 50.27 % at 0dB
100% 17348 100% 25848
BCO 10% 26148 10% 31948
01% 30008 01% 35408
001% 32408 001% 37748
0.001% 34048 0.001% 39148
0.0001% 365 dB 0.0001% 4.02d8
Peak 3.9508 Peak 41208
2800 dBm 2809 dBm
0dB 2008 0dB 2008
Info BW 5.0000 Mz Info BW 5.0000 Mz
Band BCO 1xRTT Mid channel Band BCO EVDO Rel.0 Mid channel
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LTE Band 41

Wu—u—--—-w e B
: antar Frea: 2.604000090 GHi [ - Cantar Frea: 2.608000099 GH e 31 Mome
e Trig: RF Burst ‘Counts 200 102,00 Mpe e Trig RF Burst ‘Counts 200 W2.00 Mpt
ArGunion | BAna 3248 ArGuniom | SAnan 3248
Average Power Average Power
23.62dBm 22.79 dBm
52.79 % at 0dB 49,14 % at 0dB
LTE
Band 41 100% 24008 100% 25948
1.0% 261dB 10% 323dB
20 MHz 01%  269dB 01%  331d8
0.01% 272dB 0.01% 336dB
0.001% 2.74dB 0.001% 340d8
0.0001% 2.74dB 0.0001% 3.42d8
Peak 465dB Peak 349dB
28.27 dBm 26.28 dBm
“0ae 2098 0a8 2008
Info BW 10.000 MHz Info BW 10.000 MHz
LTE B41 20MHz QPSK Mid channel LTE B41 20MHz 16QAM Mid channel
= s = [ I e ez
-~ Froq: 2604000008 Ove Rada 31 Hora - Contr Froq 2601000000 O Rt 3 Hora
e Trig RF Burst ‘Counts 200 M2.00 Mpt e Trig: RF Burst ‘Counts 290 2.00 Mpt
i o ) AfGanton | EAtae 318
Average Power Average Power
23.22dBm 21.90 dBm
53.94 % at 0dB 49,76 % at 0dB
LTE
Band 41 100 % 2.65d8 10.0 % 294d8
1.0% 2.89dB 1.0% 373dB
15 MHz 01%  296dB 01% 3818
0.01% 300dB 0.01% 386dB
0001% 3.02d8 0001% 3.92d8
0.0001% 3.03dB 0.0001% 395d8
42448 Paak 15.22 d8
27.46 dBm 37.12dBm
[T 20d8| [T 20d8|
Info BW 10,000 Mz | Info BW 10.000 MHz
LTE B41 15MHz QPSK Mid channel LTE B41 15MHz 16QAM Mid channel
i e e e P e Tt i o e e Pomr e ——
-~ o Frq: 2608000000 Gme Ao b tarw -~ Camar £req. 2 sot0000m0 o Rada v Hara.
e Trig: RF Bumt ‘Counts:200 W00 Mpt e Trig: RF Bum Counts 200 200 Mgt
it | BAthe: 3268 itiatow | EAte 3768
Average Power Average Power
23.29 dBm 2215 dBm
52.78 % at 0dB 49.32 % at 0dB
LTE
Band 41 100 % 252dB 10.0 % 289dB
1.0% 27148 1.0% 36608
10 MHz 0.1% 27748 0.1% 37548
001% 281dB 001% 3.81dB
0.001% 2.83dB 0.001% 3.83dB
0.0001% 2.84dB 0.0001% 3.84dB
Peak 3.83dB Paak 3.87 dB
2712 dBm 26.02 dBm
[T 2008 [TCH = 2008
Info BW 10.000 Mz Info BW 10.000 Mz
LTE B41 10MHz QPSK Mid channel LTE B41 10MHz 16QAM Mid channel
T o e e P e e T o et e s e —r
= Conar Freq: 2608000000 GHz Fadi Suz Noma: = Conar Freq: 1604000000 Gz Fada buz Nome. |
e TrigF Burst ‘Counts:200 W00 Mpe e TrigRF Burs ‘Counts:200 W00 Mpe
o BATe: 3268 ieiom | BATen: 3768
Average Power Average Power
[
23.23 dBm 22.44 dBm
53.87 % at 0dB 48.80 % at 0dB
LTE
Band 41 100% 249d8 100% 294d8
1.0% 275a8 1.0% 34808
5MHZ 01% 280dB 01% 354d8
0.01% 2.83dB 0.01% 3.60d8
0.001% 285dB 0.001% 373dB
0.0001% 285dB 0.0001% 3.74dB
Peak 2.98 dB Peak 12.62 d8
26.21 dBm 35.06 dBm
0a8 2048 0a8 2008
| ol s B s | Lol oorrtstus
LTE B41 5MHz QPSK Mid channel LTE B41 5MHz 16QAM Mid channel
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10. LIMITS AND CONDUCTED RESULTS
OCCUPIED BANDWIDTH

10.1.

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)

10.1.1. OCCUPIED BANDWIDTH RESULTS

GSM
Band Mode Channel f [MHZz] 99% BW [KHZz] 26dB BW [KHZ]

128 824.2 244.89 317.3

GPRS 190 836.6 247.87 315.0

GSMB50 251 848.8 248.33 325.1
128 824.2 231.15 294 1

EGPRS 190 836.6 239.25 283.4

251 848.8 251.61 316.3

512 1850.2 248.75 307.6

GPRS 661 1880.0 249.70 317.1

GSM1900 810 1909.8 245.55 315.7
512 1850.2 241.98 309.8

EGPRS 661 1880.0 243.88 310.1

810 1909.8 245.38 308.2
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CDMA
Band Mode Channel f [MHZ] 99% BW [MHZ] 26dB BW [MHz]
1013 824.70 1.2731 1.427
1IXRTT 384 836.52 1.2772 1.421
777 848.31 1.2743 1.432
BCO
1013 824.70 1.2776 1.432
EVDO Rel.0 384 836.52 1.2791 1.434
777 848.31 1.2746 1.428
WCDMA
Band Mode Channel f [MHZ] 99% BW [MHZ] 26dB BW [MHz]
4132 826.4 4.1502 4.715
REL99 4183 836.6 4.1451 4.720
4233 846.6 4.1315 4.700
Band 5
4132 826.4 41577 4.708
HSDPA 4183 836.6 4.1384 4.702
4233 846.6 4.1356 4712
9262 1852.4 4.1232 4.712
REL99 9400 1880.0 4.1271 4.672
9538 1907.6 4.1190 4.692
Band 2
9262 1852.4 4.1061 4.677
HSDPA 9400 1880.0 4.1309 4.667
9538 1907.6 4.1094 4.687
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LTE Band 41
Band BW [MHZz] | Channel f [MHZ] Mode 99% BW [MHZz] 26dB BW [MHZz]
P . .
40340 2565.0 QPSK 17.812 19.30
16QAM 17.878 19.40
20 40740 2605.0 QPSK 17.833 19.76
' 16QAM 17.849 19.29
QPSK 17.797 19.52
41140 2645.0
16QAM 17.841 19.59
40315 25625 QPSK 13.395 14.93
16QAM 13.400 14.79
15 40740 2605.0 QPSK 13.368 14.77
' 16QAM 13.379 14.82
QPSK 13.378 14.60
41165 2647.5 16QAM 13.400 14.89
Band 41
40290 2560.0 QPSK 8.9487 10.06
' 16QAM 8.9342 9.904
QPSK 8.9387 10.19
10 40740 2605.0 16QAM 8.9432 10.00
QPSK 8.9494 10.05
41190 2650.0 16QAM 8.9658 9.760
QPSK 4.4809 4.932
40265 2557.5
16QAM 4.4764 4.956
QPSK 44773 4.985
4074 2605.
> 0740 605.0 16QAM 4.4771 5.036
P . .
41215 26525 QPSK 4.4730 4.945
16QAM 4.4826 5.139
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10.1.2.

GSM 850

OCCUPIED BANDWIDTH PLOTS

Verigt Specium Rashe - VL8R8 D TLOZ0L3 CLT 135, ey | Vayw e Fmater - UL 908 R Done LUOWGSESY CLT 133
W 5 o ion 1208, 2 iy e oo 13854 o i, 516
< Freg 524 200000 MHz Radio S1d: None Conter Freq: B24 200000 MHz Radio Std: None
enter Freq B24. iz I ol 1190 artre - T e T FrenRun Avalold: 1040
AFGanom | BATen: 3468 Rasio Dvice: BTS RiGainiow | BARMN: 3448 Radio Dwvice: BTS
Ref 38.00 dBm 10 dBJd Ref 38.00 dBrmy
£
Center £24.2 MHz Span 1 MHz| Center 824.2 MHz Span 1 MHz|
[4Res BW 10 kHz SVBW 30 kHz Sweep 10ms, #Res BW 10 kHz SVEBW 30 kHz Sweep 10 ms|
Occupied Bandwidth Total Power 37.7 dBm Occupied Bandwidth Total Power 33.5 dBm
244 .89 kHz 231.15 kHz
Transmit Freq Error 665Hz  OBW Power 99.00 % Transmit Freq Error 680Hz  OBW Power 99.00 %
x dB Bandwidth M73kHz  xdB -26.00 dB x dB Bandwidth 2041kHz  xdB -26.00 dB.
GSM850 EGPRS Low channel

GSM850 GPRS Low channel

GSM
850

GSM850 GPRS Mid channel

- Ve Tobcsam R UL 00 | R O 1GR3 LT 155
nter Freq 636.600000 MHz SR er Freq §36.600000 Mz e oo NS ot 1010
A GaineLow #arten: 348 Radio Davice: BTS i GaincLow safien: 34 0B Radio Dvics: BTS

i f @y Ref 38.00 dBm 0 dBig Ref 35.00 dBm

[

|

|
[Center 836.6 MHZ Span 1 MHz, [Center 836.6 MHz Span 1 MHz
[¥Res BW 10 kHz SVBW 30 kHz Sweep 10 ms #Res BW 10 kHz SVBW 30 kHz Sweep 10ms

Occupied Bandwidth Total Power 38.7 dBm Occupied Bandwidth Total Power 33.5dBm

247.87 kHz 239.25 kHz
Transmit Freq Error 410 Hz OBW Power 99.00 % Transmit Freq Emror =3.710 kHz OBW Power 99.00 %
% dB Bandwidth 315.0 kHz xdE -26.00 dB x dE Bandwidth 2834 kHz -26.00 dB
GSM850 EGPRS Mid channel

Ve S Rty - UL LR Ol O LT 135 Ve Sovcia st - UL 901 F D LGRS V135
E L3 = L o E i3 2 s i 123933 4 st 204
Conter Froa: 848 300000 MHs Comsar Freq: 542820000 MHz Radie 3, None
entar Fro: = = e o FreaRun ArglHeid: 1040 L = z e Tg: FresRun AwglHold: 10410
AEGaineL o sAnen: 3448 EGainow sAnien: 3466 Radio Device: BTS

10 deJa Ref 38.00 dBm 10 dBld) Ref 38.00 dBm
Loa T g

‘ |

[ |

| |

| [

| |

|
| |
|

Center 8485 MHz Span 1 MHz Center 348.8 MHz Span 1 MHz|
[#Res BW 10 kHz BVBW 30 kHz sweep 10 ms, #Res BW 10 kHz SVBW 30 kHz Sweep 10 ms

Occupied Bandwidth Total Power 38.6 dBm Occupied Bandwidth Total Power 32.8 dBm

248.33 kHz 251.61 kHz
Transmit Freq Error 2.700 kHz OBW Power 99.00 % Transmit Freq Error 799 Hz OBW Power 99.00 %
= dB Bandwidth 3251 kHz xdB -26.00 dB x dB Bandwidth 316.3 kHz = dB -26.00 dB
GSM850 EGPRS High channel

GSM850 GPRS High channel
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GSM 1900

ey Specem Ay L FHLEY R D SO LT 155
AL 3

gt Soacavam Poaiyeer UL 6018 K Dane 1LONASE' CLT155 =
‘Canter Freq: 185200000 GHx or Freq 1. Contar Frag: 1850200000 GHz Radio $td; None
e Fres Run AvvglHaid: 1040 — s Trig: Fres Run AwglHobd: 1040
atcnteon ™ S S8 Pl it -
10 JE: Ref 38.00 aBm 10 dBd Ref 38.00 aBm
«,l g
[
[
[
I
ICenter 1.85 GHz Span 1 MHz ICenter 1.85 GHz Span 1 MHz.
[#Res BW 10 kHz EVEW 30 kHz Sweep 10 m: #Res BW 10 kHz FVBW 30 kHz Sweep 10 msj
Occupied Bandwidth Total Power 34.1 dBm Occupied Bandwidth Total Power 31.8 dBm
248.75 kHz 241.98 kHz
Transmit Freq Error 346 Hz OBW Power 99.00 % Transmit Freq Error 656 Hz OBW Power $9.00 %
x dB Bandwidth 307.6 kHz x dB -26.00 dB x dB Bandwidth 300.8 kHz x dB -26.00 dB
GSM1900 GPRS Low channel GSM1900 EGPRS Low channel

[T T e fyoe - LAY F Dot TSRS AT 155 =1 Ve Spvie Reer - UL #518F D 1UGRRAEY V135 e
i AL e aioh u 0175590 #M i 18, 700 E AL o acc it 12007 M 18, 2570
anier Froq 1.860000000 GHz L ST Radio Std: tone enter Froq 1,680000000 GHz B~ Rl O Radio Std: Nane
A Gandow aamen: 2468 Rasia Davies: 875 FGainLom anen: 3628 Ragio Davics: BTS
0 cmiey  Ref 38.00 dBm 10 dmisy  Ref 38.00 dBm
Log| Lag
1900 Center 1.8 GHz Span 1 MHz| Center 1.88 GHz Span 1 MHz|
[#Res BW 10 kHz FVBW 30 kHz Sweep 10ms| #Res BW 10 kHz HVBW 30 kHz Sweep 10ms
QOccupled Bandwidth Total Power 35.5 dBm Occupled Bandwidth Total Power 32.1 dBm
249.70 kHz 243.88 kHz
Transmit Freq Error 1.100 kHz OBW Power 99.00 % Transmit Freq Error -1.565 kHz OBW Power 99.00 %
x dB Bandwidth 3171 kHz x dB -26.00 dB x dB Bandwidth 310.1 kHz x dB -26.00 dB
sns uza stna
GSM1900 GPRS Mid channel GSM1900 EGPRS Mid channel

i Specem Ay - UL SHLEY R D SO LT 155
AL 3

e T =
‘Center Freg: 1909800000 GHx Conter Frag: 1909800000 GHz Radio $td: Nona
s Rur AvvglHoid: 1040 Trig: Fres Run AwglHobd: 1040
arsonton ™ e a4 e [ —
10 dE: Ref 38.00 dBm 0 dBjd Ref 38.00 dBm
& .
[
[
[
f
(Center 1.01 CHz Span 1 MHz, iCenter 1.91 GHz Span 1 MHz
#Res BW 10 kHz EVBW 30 kHz Sweep 10 m: #Res BW 10 kHz FVBW 30 kHz Sweep 10 msl
Occupied Bandwidth Total Power 36.0 dBm Occupied Bandwidth Total Power 32.4 dBm
245.55 kHz 245.38 kHz
Transmit Freq Error =1.948 kHz OBW Power 99.00 % Transmit Freq Error 2129 kHz OBW Power $9.00 %
x dB Bandwidih 315.7 kHz x dB -26.00 dB x dB Bandwidth 308.2 kHz x dB -26.00 dB
GSM1900 GPRS High channel GSM1900 EGPRS High channel
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WCDMA Band 5

[ e sremem foeer I s8R G LA 1T, 158
L 53

o
P —

‘CaneerFrea: £38.400000
Frea Aun

AFGainLow SAtten: 30 2B

[B e oo Aober L #5018 R e LGSR LT, 153
i 3

461160 38, 2916

Wz
-

“Contar Frag: 678 400000 WHz Radio $13; Nora.
e Trig: Fres Run A 10040
iGunion | SARen: 3058 Radio Devics: BTS

0 a2 Ref 30.00 gBm

0 dBis Ref 30.00 aBm

oo

[Center 826.4 MHz

Span 10 MHz| ‘Center 8264 MHz

Span 10 MHz|

[#Res BW 51 kHz EVBW 150 kHz Sweep s.:n:lm:: #Res BW 51 kHz FVBW 150 kHz Sweep 5.333 ms,
Occupied Bandwidth Total Power 31.5 d8m Occupied Bandwidth Total Power 30.5 dBm
4.1502 MHz 4.1577 MHz
Transmit Freq Error 5.010 kHz OBW Power 99.00 % Transmit Freq Error 7.002 kHz OBW Power $9.00 %
x dB Bandwidth 4.715 MHz x dB -26.00 dB x dB Bandwidth 4.708 MHz x dB -26.00 dB
REL99 Low channel HSDPA Low channel

e Spece e L MR R O SR ELT 135 = Ve Spvia Reer - UL #918F D UGRRAEY V135 e
AL e ioh & CRELTT AL o acico G0 P 18, 570
‘Conter Fron: 836 800000 MHz Radio Std: tane Conser Freq Mz Radio Std: Nane
. Trig: FreaRun AvgiHeld: 1010 e Trig: FreeRun AvgiHoid: 10610
A Gandow aamen: 29 68 Ragio Davics: 815 FGainLom sanen: 3088 Ragio Davics: BTS
0 cmiey  Ref 30.00 dBm 10 sy Ref 30.00 dBm
Log| Lag
Band 5
Center 836.6 MHz Span 10 MHz| Center 336.6 MHz Span 10 MMz
#Res BW 51 kHz BVBW 150 kHz Sweep 5.333ms, #Res BW 51 kHz FVBW 150 kHz Sweep 5.333 ms|
QOccupled Bandwidth Total Power 31.5 dBm Occupled Bandwidth Total Power 30.6 dBm
4.1451 MHz 4.1384 MHz
Transmit Freq Error 550 Hz OBW Power 99.00 % Transmit Freq Error 1.009 kHz OBW Power 99.00 %
x dB Bandwidth 4.720 MHz x dB -26.00 dB x dB Bandwidth 4.702 MHz x dB -26.00 dB
usa srams usc stna
REL99 Mid channel HSDPA Mid channel
[ e oo S wE # e T3S T 15 [B e torem ot 5 R e TR VTS e
L = v o T 5 e Ko & 44708 7 o, 216
I ‘Canter Freq: 546600000 MHz - ‘Conter Fraq: 548400000 MHz oo 3 Novw
- e Trig: FresRun Auvg Mol 10710 e Trig: FresRun AvgiHoia> 1010
AEGaincLow 2 tten: 3028 A oL iten: 3028 Radio Davice: BTS
10 da Ref 30.00 gBm 0 B Ref 30.00 4Bm
af T o
[ !
| i
|
[Center 846.6 MHz Span 10 MHz, Center 346.6 MHz Span 10 MHz,
[#Res BW 51 kH2 SVEW 150 kHz Sweep 5.333ms| #Res BW 51 kHz AVBW 150 kHz Sweep 5333 ms
Occupied Bandwidth Total Power 31.7 dBm Occupied Bandwidth Total Power 30.7 dBm
4.1315 MHz 4.1356 MHz
Transmit Freq Error -2.353 kHz OBW Power 99.00 % Transmit Freq Error -8.538 kHz OBW Power 99.00 %
x dB Bandwidth 4.700 MHz x dB -26.00 dB x dB Bandwidth 4.712 MHz x dB -26.00 dB
- smans s stns

REL99 High channel

HSDPA High channel
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WCDMA Band 2

Band 2

[ e sremem foeer I s8R G LA 1T, 158
L 53

[B e oo Aober L #5018 R e LGSR LT, 153
i 3

D174 B0 38, 2916

B ‘Canter Freq: 1852400000 GHz [ “Commer Frag: 1 852400000 GFz Radio $1d; None
o Trig: Fres Run AvvglHaid: 1040 s Trig: FresRun AwgiHobd:> 1010
atcnton ™ Shen 8 Pl it -
10 JE: Ref 30.00 aBm 10 dBd Ref 30.00 aBm
ﬂul og
[
[
ICenter 1.852 GHz Span 10 MHz| ICenter 1.852 GHz Span 10 MH:‘
[#Res BW 47 kHz EVEW 130 kHz Sweep 5333 ms, #Res BW 47 kHz FVBW 130 kHz Sweep 5.333 ms,
Occupied Bandwidth Total Power 31.8 dBm Occupied Bandwidth Total Power 30.7 dBm
41232 MHz 4.1061 MHz
Transmit Freq Error =3.758 kHz OBW Power 99.00 % Transmit Freq Error -3.248 kHz OBW Power $9.00 %
x dB Bandwidth 4.712 MHz x dB -26.00 dB x dB Bandwidth 4.677 MHz x dB -26.00 dB
REL99 Low channel HSDPA Low channel

ey Ty habyis - UL SR R Do LN L3 LT/ 133,

D163 M

ey e Anslns - UL $918 R Dot 1UORZEE3 CLTI 133

CHMLT
Nane

" CanierFrag 1882000000 GHe. o 51t Conta Froq: 1880000000 GHz Radia 3
e Trig; FreaRun AwgiHeid; 10710 an Trig: FrewRun AwgiHodd: 10110
A Gandow aamen: 29 68 Rasia Davies: 875 G om BAmen: 2088 Radia Dwvics: BTS
0 cmiey  Ref 30.00 dBm 10 sy Ref 30.00 dBm
Log| Lag
I

Center 1.8 GHz Span 10 MHz| Center 1.88 GHz Span 10 MMz
#Res BW 47 kHz BVBW 130 kHz Sweep 5.333ms, #Res BW 47 kHz FVBW 130 kHz Sweep 5.333 ms|

QOccupled Bandwidth Total Power 31.8 dBm Occupled Bandwidth Total Power 30.9 dBm

4.1271 MHz 4.1309 MHz

Transmit Freq Error 11.755 kHz OBW Power 99.00 % Transmit Freq Error 7.529 kHz OBW Power 99.00 %

x dB Bandwidth 4.672 MHz x dB -26.00 dB x dB Bandwidth 4.667 MHz x dB -26.00 dB
usa srams uza stna

REL99 Mid channel

HSDPA Mid channel

[ e sremem fosemr I s8R G LA €T, 15F
L 53

[ B e oo Fober L #8018 R e LGRS CLT. 153
i 3

- ‘Center Freq: 1907600000 GHx I ‘Conter Fraq: 1907800000 GHz. Radio $td: None
- - Trig: Run Avwg/Moid: 10r00 - Trig: tun AvgiHodd: 10110
10 JE: Ref 30.00 aBm 10 dBJd Ref 30.00 aBm
s 1
i . |
i ; |
‘ |
!
|
ICenter 1.008 GHz Span 10 MHz| Center 1.908 GHz Span 10 MHz.
[#Res BW 47 kHz EVEBW 130 kH2 Sweep 5333 ms, #Res BW 47 kHz FVBW 130 kHz Sweep 5.333 ms,
Occupied Bandwidth Total Power 31.9 dBm Occupied Bandwidth Total Power .2 dBm
4.1190 MHz 4.1094 MHz
Transmit Freq Error 4,000 kHz OBW Power 99.00 % Transmit Freq Error 372 Hz OBW Power $9.00 %
x dB Bandwidih 4.692 MHz x dB -26.00 dB x dB Bandwidth 4.687 MHz x dB -26.00 dB

REL99 High channel

HSDPA High channel
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LTE Band 41

e
b - &

Canver Frog T 00 GHz
e T Fres A pr——
G den

|
b = -

e o & 011138 4 20, 2018
Conner Freq: 2585000000 GHz Radio $13; None.
e Trig: FreeRun AvgiMoid: 10110
G Low ifien: 3268 Radia Device: BTS

0 a2 Ref 30.00 gBm

0 dBis Ref 30.00 aBm

Center 2.565 GHz Span 30 MHz, Center 2.565 GHz Span 30 MHz|
[¥Res BW 300 kHz ZVEW 010 kHz Sweep 1.333ms| #Res BW 300 kHz SVBW 010 kHz Sweep 1333 ms
Occupied Bandwidth Total Power 30.4 dBm Oceupied Bandwidth Total Power 29.6 dBm
17.812 MHz 17.878 MHz
Transmit Freq Error 473 Hz OBW Power 99.00 % Transmit Freq Error -8.481 kHz OBW Powsr 99.00 %
x dB Bandwidth 19.30 MHz x dB -26.00 dB x dB Bandwidth 19.40 MHz x dB -26.00 dB
srana s -

20MHz QPSK Low channel

20MHz 16QAM Low channel

e e e et T = Fera Tpvie Ay Drtoped Y o
AL - aioh u B1510:34 P8 i 20, 700 AL 3 acc it €117 M 20, 2670
Conter Fron. GHz Radio Std: tone Conter Frog aHz Radio Std: Nane
Trig: Frea R AurgiHeld: 1010 o Trig: Free Rur AwgiHodd: 10110
A Gandow sanen: 3248 Ragio Davics: 815 FGainLom sanen: 3208 Ragio Davics: BTS
0 cmiey  Ref 30.00 dBm 10 sy Ref 30.00 dBm
Log| Lag
Band 41
20MHz [Center 2.605 GHz Span 30 MHz| Center 2.605 GHz Span 30 MHz|
#Res BW 300 kHz FVBW 910 kHz Sweep 1.333ms, #Res BW 300 kHz HVBW 910 kHz Sweep 1333 ms|
Occupled Bandwidth Total Power 20.7 dBm Occupled Bandwidth Total Power 28.7 dBm
17.833 MHz 17.849 MHz
Transmit Freq Error -14.902 kHz OBW Power 99.00 % Transmit Freq Error -19.275 kHz OBW Power 99.00 %
x dB Bandwidth 19.76 MHz x dB -26.00 dB x dB Bandwidth 19.29 MHz x dB -26.00 dB
an usc stna

20MHz QPSK Mid channel

20MHz 16QAM Mid channel

|
b = -

e
i % ; <ion T3 <o =
[ ‘Conter Freg: 2645000000 GHx Conter Frag: 2445000000 GHz Radio $td.
e Trig: Fres Run AvgHaid:> 1040 - Trig: tun AwgiMoid:» 1040
Aaniom | SAten: 3248 MiGanlow | SARen 3298 Radio Duvice: BTS
10 65 Ref 30.00 4Bm 0 dBia Ref 30.00 4B
g EM
|
|
Center 2.645 GHz Span 30 MHz| Center 2.645 GHz Span 30 MHz|
4Res BW 300 kHz SVBW 010 kHz Sweep 1.333ms #Res BIW 300 kHz SVBW 910 kHz Sweep 1.333ms|
Occupied Bandwidth Total Power 29.5 dBm Occupied Bandwidth Total Power 28.7 dBm
17.797 MHz 17.841 MHz
Transmit Freq Error 19.774kHz ~ OBW Power 99.00 % Transmit Freq Error 7267kHz  OBW Power 99.00 %
x dB Bandwidth 19.52MHz  xdB -26.00 dB x dB Bandwidth 19.59MHz  xdB -26.00 dB.
smans = -

20MHz QPSK High channel

20MHz 16QAM High channel
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[y = Fera Spea Anaie - et =
(1% = S e 013847 020, 000 i + e v o1 3827 s 20, 2004
‘Conter Froa: 2862500000 GHz R S Hone Comter Frog: Gz R S Hara
Trig: Frea Run AvgiHeid: 1090 - can Trig: FreeRun AvaHod= 1010
HEGaincL o #anen: 3248 Radia Device: BTS A Gaindow SAnen: 3266 Radio Device: BTS
10 Ref 30.00 dBm | 10 gy Ref 30.00 dBm
Lo g~
Center 2.563 GHz Span 22.5 MHz| Center 2.563 GHz Span 22.5 MHz
WRes BW 220 kHz BVBW 680 kHz Sweep 1.333ms, #Res BW 220 KHz BVBW 680 kHz Sweep 1.333 ms
Occupled Bandwidth Total Power 30.4 dBm Occupied Bandwidth Total Power 29.7 dBm
13.395 MHz 13.400 MHz
Transmit Freq Error -1.680 kHz OBW Power 99.00 % Transmit Freq Error -7.822 kHz OBW Power 99.00 %
% dB Bandwidth 14.93 MHz xdB -26.00 dB x dB Bandwidth 14.78 MHz = dB -26.00 dB

1

5MHz QPSK Low channel

15MHz 16QAM Low channel

TLA7TS1 4 e 30, 2916

| = [ o e Aot gt
L 53 v <o G737 o0, 2018 iy G e
I Conter Freg: GHz Radio $ud: Mone Radio $t3: None
o Trig: Fres Run g Mol 1010 e Trig: FresRun AgiMoia: 10010
A GaincLow Sasten: 328 Radia Device: BTS i GaincLow #atien: 3268 Radio Davica: BTS
10 dB Ref 30.00 4Bm 10 dBIg Ref 30.00 dBm
o3
Band 41 |
15MHz Center 2.605 GHz §pan 22.5 MHz| Center 2.605 GHz Span 22.5 MHz|
¥Res BW 220 kHz SVEW 680 kHz Sweep 1.333ms #Res BW 220 kHz SVBW 680 kHz Sweep 1333 ms|
Occupied Bandwidth Total Power 20.6 dBm Occupied Bandwidth Total Power 28.6 dBm
13.368 MHz 13.379 MHz
Transmit Freq Error -18.818 kHz OBW Power 99.00 % Transmit Freq Error =13.550 kHz OBW Power 99.00 %
x dB Bandwidth 14.77 MHz x dB -26.00 dB x dB Bandwidth 14.82 MHz x dB -26.00 dB

15MHz QPSK Mid channel

15MHz 16QAM Mid channel

e oo R - o T s | Fera Spea Anaie - et =l
(1% = e e 018534 P20, 000 i + e v 01398 5 20, 2010
‘Conter Froa: 2847500000 GHz Racia S Hone Comter Froq: 2647800000 GHz R S Hora
Trig: Frea Run AvgiHeid: 1090 - Trig: Free Run Aot 10110
HEGaincL o #Anen: 3248 Radia Device: BTS s Gaindow BAmen: 328 Radio Device: BTS
10 Ref 30.00 dBm | 10 gy Ref 30.00 dBm
Lo g~
+
Center 2.645 GHz Span 22.5 MHz| Center 2.648 GHz Span 22.5 MHz
WRes BW 220 kHz BVBW 680 kHz Sweep 1.333ms, #Res BW 220 KHz BVBW 680 kHz Sweep 1.333 ms
Occupled Bandwidth Total Power 29.4 dBm Occupied Bandwidth Total Power 28.7 dBm
13.378 MHz 13.400 MHz
Transmit Freq Error -9.202 kHz OBW Power 99.00 % Transmit Freq Error -10.605 kHz OBW Power 99.00 %
% dB Bandwidth 14.60 MHz xdB -26.00 dB x dB Bandwidth 14.88 MHz = dB -26.00 dB

15MHz QPSK High channel

15MHz 16QAM High channel
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et e e - et T == | Fera Spea Anaie - et -
WL = . o 018545 20, 000 i + . o 019521 P 20, 2000
Conter Froa: aHz R S Hane Corter Frog Gz Rl S Nara
e Tria: Free Run el Hol Y e Trig: FreeRun AvgiHeid:= 1010
HEGaincL o #anen: 3248 Radia Device: BTS FGaintom SAnen: 3266 Radio Device: BTS
0oy Rel 30.00 dBm | 10 gy Ref 30.00 dBm
5 N
Center 2.56 GHz Span 15 MHz| Center 2.56 GHz Span 15 MHz
WRes BW 150 kHz BVBW 470 kHz Sweep 1.333ms, #Res BW 150 KHz BVBW 470 kHz Sweep 1.333 ms
Occupled Bandwidth Total Power 30.3 dBm Occupled Bandwidth Total Power 29.6 dBm
8.9487 MHz 8.9342 MHz
Transmit Freq Error 12.493 kHz OBW Power 99.00 % Transmit Freq Error -84 Hz OBW Power 99.00 %
% dB Bandwidth 10.06 MHz xdB -26.00 dB x dB Bandwidth 9.904 MHz = dB -26.00 dB
10MHz 16QAM Low channel

10MHz QPSK Low channel

| =y | [ o e Aot gt ===
L 53 v <o G005 o0, 2018 iy G 01458 4 20, 2918
I Conter Freg: GHz Radio $ud: Mone Radio $t3: None
o Trig: Fres Run g Mol 1010 e Trig: FresRun AvgiHoid:>1010
A GaincLow Sasten: 328 Radia Device: BTS i GaincLow adfen: 3208 Radio Device: BTS
10 dB Ref 30.00 9Bm 10 dBIg Ref 30.00 dBm
g g
Band 41
10MHz Center 2.605 GHz Span 15 MHz| Center 2.605 GHz Span 15 MHz
¥Res BW 150 kHz SVBW 470 kHz Sweep 1.333ms #Res BW 150 kHz SVBW 470 kHz Sweep 1333 ms
Occupied Bandwidth Total Power 29.4 dBm Occupied Bandwidth Total Power 28.5 dBm
8.9387 MHz 8.9432 MHz
Transmit Freq Error 4T Hz OBW Power 99.00 % Transmit Freq Error 9.709 kHz OBW Power 99.00 %
x dB Bandwidih 10.19 MHz xdB -26.00 dB x dB Bandwidth 10.00 MHz xdB -26.00 dB
10MHz QPSK Mid channel 10MHz 16QAM Mid channel
Ter S i - G s | Ve Soea e et T -
i = e G104 ot 2010 L : e v o1 340 P e
Conter Froa: aHz Racia S e Comter Frog: Gz Rl S Hora
Trig: Frea Run el ol Y Trig: Free Run AvgiHid: 10010
A GainLo #Anen: 3248 Racio Device: BTS WiGaimiow | BARen: 3208 Radio Device: BTS
10 dziay Rel 30.00 dBm | 10 gy Ref 30.00 dBm
Log| — Loa
Center 2.65 GHz Span 15 MHz| Center 2.65 GHz Span 15 MHz
WRes BW 150 kHz BVBW 470 kHz Sweep 1.333ms, #Res BW 150 KHz BVBW 470 kHz Sweep 1.333 ms
Occupled Bandwidth Total Power 29.3 dBm Occupied Bandwidth Total Power 28.6 dBm
8.9494 MHz 8.9658 MHz
Transmit Freq Error -224 Hz OBW Power 99.00 % Transmit Freq Error -15.606 kHz OBW Power 99.00 %
x dB Bandwidth 10.05 MHz xdB -26.00 dB x dB Bandwidth 9.760 MHz xdB -26.00 B
10MHz 16QAM High channel

10MHz QPSK High channel
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er S i G =e [ -
i = e i 13155 o0t 2010 L + e o 019130 i 20, 2014
‘Conter Froa: 2857500000 GHz R S Hone Comter Froq: 2.557800000 GHz R S Hara
Trig: Frea Run P Trig: Free Run AvgiHeid:= 1010
#FGainLo #anen: 3248 Racio Device: BTS WiGainiow | BARen: 3208 Radio Device: BTS
10 dsiay Rel 30.00 dBm | 10 gy Ref 30.00 dBm
Log| — e
Center 2.556 GHz Span 7.5 MHz| Center 2.558 GHz 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 30.5 dBm Occupied Bandwidth Total Power 29.6 dBm
4.4809 MHz 4.4764 MHz
Transmit Freq Error 529 Hz OBW Power 99.00 % Transmit Freq Error -1.030 kHz OBW Power 99.00 %
x dB Bandwidth 4.932 MHz xdB -26.00 dB x dB Bandwidth 4.956 MHz xdB -26.00 B
5MHz QPSK Low channel 5MHz 16QAM Low channel
| [ o e Aot gt =
L 53 v <o R 3 CIS210 9 dpr20, 1916
I Conter Freg: GHz Radio $t3: None
o Trig: Fres Run Auvg Mol 1010 Trig: Frew Run AgiMoia: 10010
A GaincLow Sasten: 328 i GaincLow #atien: 3268 Radio Davica: BTS
0 dB Ref 30.00 9Bm 0 4B Ref 30.00 dBm
g g
Band 41
5MHZ Center 2.605 GHz §pan 7.5 MHz| Center 2.605 GHz 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 29.4 dBm Occupied Bandwidth Total Power 28.5 dBm
4.4773 MHz 4.4771 MHz
Transmit Freq Error =2.7T25 kHz OBW Power 99.00 % Transmit Freq Error 1.306 kHz OBW Power 99.00 %
x dB Bandwidih 4.985 MHz xdB -26.00 dB x dB Bandwidth 5.036 MHz xdB -26.00 dB
5MHz QPSK Mid channel 5MHz 16QAM Mid channel
Ter S i - G s | Ve Soea e et T -
i = e 133 0350t 2010 i + e v 013320 i 20, 2010
Conter Froa: aHz Racia S Hone Comter Frog: Gz R S Hora
Trig: Frea Run #orglHold: 10110 Trig: Free Run AvgiHid: 10010
A GainLo #Anen: 3248 Racio Device: BTS WiGaimiow | BARen: 3208 Radio Device: BTS
10 dsiay Rel 30.00 dBm | 10 gy Ref 30.00 dBm
Log| Loa
Center 2.653 GHz Span 7.5 MHz| Center 2.653 GHz 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 29.3 dBm Occupied Bandwidth Total Power 28.6 dBm
4.4730 MHz 4.4826 MHz
Transmit Freq Error -3.786 kHz OBW Power 99.00 % Transmit Freq Error -5.847 kHz OBW Power 99.00 %
x dB Bandwidth 4.945 MHz xdB -26.00 dB x dB Bandwidth 5.139 MHz xdB -26.00 B

5MHz QPSK High channel

5MHz 16QAM High channel
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CDMA

E Ve peciem hobyes - opied B
WL

-
AFGaintow

Center Freq: §24 766000 MMz
Trig: Frea Run AvglHeld: 1001100

Ry~
£5.53.24 20 e 23, 015 AL
Radio Sui- None

Radio Device: BTS

e

T o & 01338 M e 32, 2038
‘Conter Freq: £24 70003 MHz Radio $1d: None:

Trig: Fres Run AvgiHole: 1001100
samen: 2408

meutow Radio Davica: 875

Ref 40.00 dBm

Ref 40.00 dBm

Center 824.7 MHz Span 3 MHz Center 824.7 MHz Span 3 MHz
[#Res BW 30 kHz #VBW 81 kHz Sweep 3.333 ms| [#Res BW 30 kHz AVEW 91kHz Sweep 3.333ms,
Occupied Bandwidth Total Power 32.8 dBm Occupled Bandwidth Total Power 32.0 dBm
1.2731 MHz 1.2776 MHz
Transmit Freq Error 523 Hz OBW Power 99.00 % Transmit Freq Error =703 Hz OBW Power 99.00 %
x dB Bandwidth 1.427 MHz xdB -26.00 dB x dB Bandwidth 1.432 MHz xdB -26.00 dB
- smans s Bans
Band BCO 1xRTT Low channel Band BCO EVDO Rel.0 Low channel
Keysaht Specteem Analytes - Ocoupied B PR = [ e i Gccwea PR =
i 3 esons) ow e, ie AL . wors sz, 0
Fraa: 636620000 Mz Rada 1 Noma ‘Conter Freq: £36.520000 MMz Radio $13: Hone
e e Free Run AvgiHeia: 100100 e Teig: Fraw Rum AvgiHola-» 100100
A Gain shiten: 24 48 Radia Device: BTS G Low satten: 24 68 Radio Device: BTS
1048 Rel 40.00 dBm K Ref 40.00 dBm
°g .
BCO Center 836.5 MHz Span 3 MHz Center 836.5 MHz Span 3 MHz
#Res BW 30 kHz #VEBW 91 kHz Sweep 3.333 ms, [#Res BW 30 kHz #VBW 91 kHz Sweep 3.333ms,
Occupied Bandwidth Total Power 32.7 dBm QOccupied Bandwidth Total Power 321 dBm
1.2772 MHz 1.2791 MHz
Transmit Freq Error 1.244 kHz OBW Power 09.00 % Transmit Freq Error 1.633 kHz 'OBW Power 08900 %
x dB Bandwidth 1.421 MHz xdB -26.00 dB x dB Bandwidth 1.434 MHz xde -26.00 4B
s mans s

Band BCO 1xRTT Mid channel

Band BCO EVDO Rel.0 Mid channel

E Forug i Aot Oecamd B

AFGainiow

Comtar Fres: 848314000 MHz
e Trig: Free Run AvalHokd: 100100

[ o

“Seeed PN

Conser Freq: $43.310000 MHz
ca- Trig: FreeRun AvpiHold:= 100100
BATn: 2468

Radio Device: BTS

1 Gt ow

10z Ref 40.00 dBm

0 aBidiv

Ref 40.00 dBm

Center 242.3 MHz

#Res BW 30 kHz #VEW 91 kHz
Occupied Bandwidth Total Power 32.6 dBm
1.2743 MHz
Transmit Freq Error 2,662 kHz OBW Power 99.00 %
x dB Bandwidth 1.432 MHz xdB -26.00 dB

Span 3 MHz iCenter 848.3 MHz
Sweep 333 ms [#Res BW 30 kHz
Occupied Ba

Transmit Freq

x dB Bandwidth

Span 3 MHz
#VBW 91kHz Sweep 1ITTms
ndwidth Total Power 32.2 dBm
1.2746 MHz
Error -1.588 kHz QBW Power 99.00 %
1.428 MHz xdB -26.00 dB

Band BCO 1xRTT High channel

Band BCO EVDO Rel.0 High channel
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10.2. BAND EDGE EMISSIONS

RULE PART(S)
FCC: §22.359, §24.238 and §27. 53

LIMITS

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

Part 27.53(m) For mobile digital stations, the attenuation factor shall be not less than 40 + 10 log (P) dB
on all frequencies between the channel edge and 5 megahertz from the channel edge, 43 + 10 log (P) dB
on all frequencies between 5 megahertz and X megahertz from the channel edge, and 55 + 10 log (P) dB
on all frequencies more than X megahertz from the channel edge, where X is the greater of 6 megahertz
or the actual emission bandwidth as defined in paragraph (m)(6) of this section. In addition, the
attenuation factor shall not be less that 43 + 10 log (P) dB on all frequencies between 2490.5 MHz and
2496 MHz and 55 + 10 log (P) dB at or below 2490.5 MHz. Mobile Satellite Service licensees operating
on frequencies below 2495 MHz may also submit a documented interference complaint against BRS
licensees operating on channel BRS Channel 1 on the same terms and conditions as adjacent channel
BRS or EBS licensees.

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.

NOTE
LTE 41 Reading need apply 2.22dB duty cycle factor on the plot.

RESULTS
GSM
Band Mode Side f [MHZz] Level [dBm] Limit [dBm]
Lower 823.982 -15.903
GPRS
Upper 849.028 -15.948
GSM850
Lower 823.987 -23.895
EGPRS
Upper 849.033 -25.537
-13.00
Lower 1849.982 -18.108
GPRS
Upper 1910.023 -17.816
GSM1900
Lower 1849.992 -23.277
EGPRS
Upper 1910.018 -23.991
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WCDMA
Band Mode Side f [MHZz] Level [dBm] Limit [dBm]
Lower 824 -23.742
REL99
Upper 849 -24.073
Band 5
Lower 824 -25.205
HSDPA
Upper 849 -27.108
-13.00
Lower 1850 -22.901
REL99
Upper 1910 -25.430
Band 2
Lower 1850 -27.696
HSDPA
Upper 1910 -27.987
CDMA
Band Mode Side f [MHz] Level [dBm] Limit [dBm]
Lower 824 -16.644
1XRTT
Upper 849 -13.556
BCO -13.00
Lower 824 -17.202
EVDO Rel.0
Upper 849 -14.246
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LTE 41
Bandwidth Mode f [MHZ] RB Status Side Trace Level [dBm] Limit [dBm]
Lower Trace 1 -27.5 -10.00
1RB Lower Trace 2 -30.95 -13.00
Lower Trace 3 -42.56 -25.00
2565.0
Lower Trace 1 -20.69 -10.00
FRB Lower Trace 2 -28.29 -13.00
Lower Trace 3 -41.61 -25.00
QPSK
Upper Trace 1 -27.58 -10.00
1RB Upper Trace 2 -27.93 -13.00
Upper Trace 3 -42.31 -25.00
2645.0
Upper Trace 1 -27.38 -10.00
FRB Upper Trace 2 -31.13 -13.00
Upper Trace 3 -41.24 -25.00
20 MHz
Lower Trace 1 -28.1 -10.00
1RB Lower Trace 2 -31.74 -13.00
Lower Trace 3 -42.66 -25.00
2565.0
Lower Trace 1 -22.79 -10.00
FRB Lower Trace 2 -27.84 -13.00
Lower Trace 3 -41.7 -25.00
16QAM
Upper Trace 1 -27.77 -10.00
1RB Upper Trace 2 -28.63 -13.00
Upper Trace 3 -42.36 -25.00
2645.0
Upper Trace 1 -28.38 -10.00
FRB Upper Trace 2 -31.93 -13.00
Upper Trace 3 -40.97 -25.00
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LTE 41 (Continue)

Bandwidth Mode f [MHZ] RB Status Side Trace Level [dBm] Limit [dBm]

Lower Trace 1 -25.25 -10.00
1RB Lower Trace 2 -30.03 -13.00
Lower Trace 3 -42.31 -25.00

2562.5
Lower Trace 1 -20.14 -10.00
FRB Lower Trace 2 -24.97 -13.00
Lower Trace 3 -36.74 -25.00

QPSK

Upper Trace 1 -24.47 -10.00
1RB Upper Trace 2 -28.13 -13.00
Upper Trace 3 -42.04 -25.00

2647.5
Upper Trace 1 -23.85 -10.00
FRB Upper Trace 2 -29.94 -13.00
Upper Trace 3 -38.04 -25.00

15 MHz

Lower Trace 1 -24.38 -10.00
1RB Lower Trace 2 -30.75 -13.00
Lower Trace 3 -42.03 -25.00

2562.5
Lower Trace 1 -20.89 -10.00
FRB Lower Trace 2 -26 -13.00
Lower Trace 3 -36.25 -25.00

16QAM

Upper Trace 1 -25.67 -10.00
1RB Upper Trace 2 -29.11 -13.00
Upper Trace 3 -42.26 -25.00

2647.5
Upper Trace 1 -26.48 -10.00
FRB Upper Trace 2 -29.74 -13.00
Upper Trace 3 -38.22 -25.00
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LTE 41 (Continue)

Bandwidth Mode f [MHZ] RB Status Side Trace Level [dBm] Limit [dBm]

Lower Trace 1 -26.22 -10.00
1RB Lower Trace 2 -30.62 -13.00
Lower Trace 3 -42.27 -25.00

2560.0
Lower Trace 1 -17.58 -10.00
FRB Lower Trace 2 -24 .4 -13.00
Lower Trace 3 -34.78 -25.00

QPSK

Upper Trace 1 -23.73 -10.00
1RB Upper Trace 2 -31.57 -13.00
Upper Trace 3 -42.09 -25.00

2650.0
Upper Trace 1 -23.49 -10.00
FRB Upper Trace 2 -30.05 -13.00
Upper Trace 3 -36.88 -25.00

10 MHz

Lower Trace 1 -25.7 -10.00
1RB Lower Trace 2 -32.12 -13.00
Lower Trace 3 -42.5 -25.00

2560.0
Lower Trace 1 -18.71 -10.00
FRB Lower Trace 2 -25.04 -13.00
Lower Trace 3 -34.67 -25.00

16QAM

Upper Trace 1 -24.48 -10.00
1RB Upper Trace 2 -33.88 -13.00
Upper Trace 3 -42.15 -25.00

2650.0
Upper Trace 1 -25.31 -10.00
FRB Upper Trace 2 -30.91 -13.00
Upper Trace 3 -35.98 -25.00
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LTE 41 (Continue)

Bandwidth Mode f [MHZ] RB Status Side Trace Level [dBm] Limit [dBm]

Lower Trace 1 -16.16 -10.00
1RB Lower Trace 2 -41.54 -13.00
Lower Trace 3 -41.54 -25.00

2557.5
Lower Trace 1 -15.95 -10.00
FRB Lower Trace 2 -30.93 -13.00
Lower Trace 3 -32.38 -25.00

QPSK

Upper Trace 1 -15.22 -10.00
1RB Upper Trace 2 -41.75 -13.00
Upper Trace 3 -41.62 -25.00

2652.5
Upper Trace 1 -23.05 -10.00
FRB Upper Trace 2 -32.77 -13.00
Upper Trace 3 -33.74 -25.00

5 MHz

Lower Trace 1 -16.98 -10.00
1RB Lower Trace 2 -41.47 -13.00
Lower Trace 3 -41.56 -25.00

2557.5
Lower Trace 1 -16.71 -10.00
FRB Lower Trace 2 -30.78 -13.00
Lower Trace 3 -33.06 -25.00

16QAM

Upper Trace 1 -17.17 -10.00
1RB Upper Trace 2 -41.9 -13.00
Upper Trace 3 -41.75 -25.00

2652.5
Upper Trace 1 -24.62 -10.00
FRB Upper Trace 2 -32.63 -13.00
Upper Trace 3 -34.97 -25.00
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10.2.1.

GSM

BAND EDGE PLOTS
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10.2.1.
LTE Band 41

EMISSION MASK PLOTS
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Total Camier Power 19140 dbe 15,00 MHz AcP.BW Total Garmier Power 19,484 dbm 15.00MHz ACP.IBW
Lower Upper Lower Upper
Caror Bawer Fiter omefweq wegew oS dm  dBc  dbm Filr Carror Bower Fiter omsareq  wegEw e gem dsc  agm Fier
T TR0 25 1T 014 F00 OFF T 00 W% W Wi B O
BN 100z 4735 2022 418 250 OFF 1350ME 1000MS: 5245 G207 4204 4348 OFF
Z[OUMM:  10MMH: ST 3847 SI62 344 OFF ZOOMH:  T00MM: 8373 4425 8358 41D OFF

16QAM Low channel 1RB

16QAM Low channel FRB

1800000 GHz.
‘AvgiHeid: 10400

et ] aich Oussva
‘Gontar Freq: 2647800000 GHz

Gortar freg: 2647 Radia Sid: Nore
e Trig FresRun vgHoid: 1001100
Wosntow | #man: 35 Radio Device:BTS Fainim | WA 3068 Radic Bavics: BTS
Ret Offsat 17,02 38 Ref Offgan17.08 08
\ossiee  Ref 26,00 oamicy  Ref 25.00
Log Log
L Tamn - o5
, Il
Center 2.648 GHz Span 62 MHz, Center 2.648 GHz Span 62 MHz,
#Res BW 300 kHz SVEW 910 kHz Sweep 20 ms #Res BW 300 kHz SVEW 910 kHz Sweep 20 ms|
Total Carier Power 18303 dbm 15 00Hz ACPABW Total Carrier Power 20504 0By 15,60 Wz ACPIBW
) Lower Upper Lower Upper
Carrier Power Filter  Oftset Freq  Integ 6W oBc _ agBm  dBc  0Bm _ Filer Carrier Power Filler  Offsetfreq  integ BW oBc__ aBm B dBm _ Finer
TOE 100 BN HE AT B OF TR 100G BT 5 B
00N 100Nz S141 3001 8027 3166 OFF 1350MHz  100DMB £301 4251 S163 3133 OFF
Z00MHz  1000MH SI87 3555 5875 MOAE  OFF Z00MHZ  100DMMz BAT7 27 BAUG ALAB  OFF

16QAM High channel FRB

16QAM High channel 1RB
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