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1. GENERAL PRODUCT INFORMATION
1.1. Product Description

General:

Product Name:

N/A

Brand Name: Novatel Wireless
Model No.: T2000

Model Difference: N/A

Product SW version: N/A

Product HW version: P4

USB Cable: Model No.: N/A, Supplier: N/A
3.6Vdc from Rechargeable Li-ion Battery
or 5V from AC/DC Power Adapter
Power Supply: Battery: | Model No.: GPRHC182N106, Supplier: NiMH
Adapter: Model No.: ASSA76a-050200, Supplier: AQUIL STAR
PT- | PRECISION INDUSTRIAL (SHENZHEN) CO., LTD
IMEI: 990006365005680
LTE:
. Rated
Operating Frequency Power
LTE-Band 2 (Bandwidth 5MHz) 1852.5MHz — 1907.5MHz 23dBm
LTE-Band 2 (Bandwidth 10MHz) | 1855.0MHz — 1905.0MHz 23dBm
LTE-Band 2 (Bandwidth 15MHz) | 1857.5MHz — 1902.5MHz 23dBm
Cellular Phone .
Standards LTE-Band 2 (Bandwidth 20MHz) | 1860.0MHz — 1900.0MHz 23dBm
Frequency LTE-Band 4 (Bandwidth 5MHz) 1712.5MHz — 1752.5MHz 23dBm
Range and
Power LTE-Band 4 (Bandwidth 10MHz) | 1715.0MHz — 1750.0MHz 23dBm
LTE-Band 4 (Bandwidth 15MHz) | 1717.5MHz — 1747 .5MHz 23dBm
LTE-Band 4 (Bandwidth 20MHz) | 1720.0MHz — 1745.0MHz 23dBm
LTE-Band 13 (Bandwidth 5MHz) | 779.5MHz — 784.5MHz 23 dBm
LTE-Band 13 (Bandwidth 10MHz) | 782.0MHz — 782.0MHz 23 dBm
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LTE Band (nll?;k‘ll\’z) Modulation | Type of Emission
LTE Band 2 5 QPSK 4M51G7D
LTE Band 2 5 16QAM 4M50D7W
LTEBand2 | 10 QPSK 8M99G7D
LTEBand2 | 10 16QAM 8M97D7W
LTEBand2 | 15 QPSK 13M5G7D
LTEBand2 | 15 16QAM 13M5D7W
LTEBand2 | 20 QPSK 18M0G7D
LTEBand 2| 20 16QAM 18MOD7W
LTE Band 4 5 QPSK 4M50G7D
LTE Band 4 5 16QAM 4M50D7W
LTEBand4 | 10 QPSK 8M98G7D
LTEBand4 | 10 16QAM 8M98D7W
LTEBand4 | 15 QPSK 13M5G7D
LTEBand4 | 15 16QAM 13M5D7W
LTEBand4 | 20 QPSK 18M0G7D
LTEBand4 | 20 16QAM 18MOD7W
LTE Band 13| 5 QPSK 4M50G7D

LTE Band 13

16QAM

4M51D7W

LTE Band 13

10

QPSK

8M99G7D

LTE Band 13

10

16QAM

8M97D7W
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Max ERP/EIRP measurement result:
LTE Band | Bandwidth | Modulation | (dBm) i?:p/ W)

LTEBand 2 | 5MHz QPSK 25.73 | EIRP | 0.374
LTEBand 2 | 5MHz 16QAM | 25.64 | EIRP [ 0.366
LTEBand 2 | 10MHz QPSK 25.74 | EIRP [ 0.375
LTEBand 2 [ 10MHz 16QAM | 25.59 | EIRP [ 0.362
LTEBand 2 | 15MHz QPSK 26.77 | EIRP [ 0.475
LTEBand 2 [ 15MHz 16QAM [ 27.23 | EIRP | 0.528
LTEBand 2 | 20MHz QPSK 27.20 | EIRP [ 0.525
LTE Band 2 [ 20MHz 16QAM | 27.21 | EIRP [ 0.526
LTEBand 4 [ 5MHz QPSK 24.32 | EIRP | 0.270
LTEBand 4 | 5MHz 16QAM | 24.59 | EIRP | 0.288
LTEBand 4 | 10MHz QPSK 25.26 | EIRP [ 0.336
LTEBand 4 [ 10MHz 16QAM | 25.32 | EIRP [ 0.340
LTEBand 4 | 15MHz QPSK 25.72 | EIRP | 0.373
LTEBand 4 [ 15MHz 16QAM | 25.71 | EIRP [ 0.372
LTEBand 4 | 20MHz QPSK 25.61 | EIRP | 0.364
LTEBand 4 [ 20MHz 16QAM [ 25.52 | EIRP | 0.356
LTE Band 13| 5MHz QPSK 2097 [ ERP [ 0.125
LTE Band 13| 5MHz 16QAM | 21.13 | ERP [ 0.130
LTE Band 13 10MHz QPSK 20.08 | ERP | 0.102
LTE Band 13| 10MHz 16QAM | 20.32 | ERP | 0.108
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1.2. Product Feature of Equipment Under Test

The equipment under Test (Hereafter Called: EUT) is supporting LTE features, and below is details
of information.

Product Feature

Product Name: N/A

Brand Name: Novatel Wireless
Model No.: T2000

Model Difference: N/A

FCC ID: PKRNVWT2000
LTE Operating Band(s) FCCBand2/4/13
LTE Rel. Version Rel.9

Note: The above EUT information was declared by manufacturer. Please refer to the specifications
or user's manual for more detailed description.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
LY G s LR SR TRHPGEL RS T RRFARSTETIR  ARLAEAST LR FT 0 AT o

his document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7#- # I "% % A7 A2 ¥ Bl % I 1 & 134 5L

cAREPHERFG AP |1(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



Report No.: ER/2016/70095-02
Page: 10 of 205

1.3. Test Methodology of Applied Standards
FCC 47 CFR Part 2, 24, 27.
ANSI/ TIA / EIA 603D-2010
KDB971168 D01 Power Meas license Digital System

TS 151 010-1 is used to set, and measure the output power.
Note:

1. All test items have been performed and record as per the above standards.

1.4. Test Facility

SGS Taiwan Ltd. Electronics & Communication Laboratory No.134, Wu Kung Road,

New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803, (TAF
code 0513)

FCC Registration Numbers are: 509634

1.5. Special Accessories
No special accessories were used during testing.

1.6. Equipment Modifications
There were no modifications incorporated into the EUT.
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2. SYSTEM TEST CONFIGURATION
2.1. EUT Configuration

The EUT configuration for testing is installed on RF field strength measurement to
meet the Commissions requirement and operating in a manner which intends to
maximize its emission characteristics in a continuous normal application.

2.2. EUT Exercise

The EUT (Transmitter) was operated in the continuous transmission mode employed
with the simulator of the Base Station that fixates at test default channels to fix the Tx
frequency which was for the purpose of the measurements.

2.3. Test Procedure
2.3.1 Conducted Measurement at Antenna Port

According to measurement procured TIA/EIA603C, the EUT is placed on a turn table
which is 0.8 m above ground plane. A low loss of RF cable was used to connect the
antenna port of EUT to measurement equipment.

2.3.2 Radiated Emissions (ERP/EIRP)

According to measurement procured TIA/EIA 603C, The EUT is a placed on as turn
table which is 0.8 m above ground plane. The turn table shall rotate 360 degrees to
determine the position of maximum emission level. EUT is set 3m away from the re-
ceiving antenna which varied from 1m to 4m to find out the highest emission. And
also, each emission was to be maximized by changing the polarization of receiving
antenna both Horizontal and Vertical. In order to find out the max. emission, the rela-
tive positions of this hand-held transmitter (EUT) was rotated through three orthog-
onal axes and measurement procedures for electric field radiated emissions above 1
GHz the EUT measurement is to be made “while keeping the antenna in the ‘cone of
radiation’ from that area and pointed at the area both in azimuth and elevation, with
polarization oriented for maximum response.” is still within the 3dB illumination BW of
the measurement antenna according to the requirements in Section 8 and 13.
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2.4. Measurement Results Explanation Example

For all conducted test items:

The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenua-
tion factor between EUT conducted port and spectrum analyzer. With the offset compensation,
the spectrum analyzer reading level is exactly EUT RF output level.

Note:

The spectrum analyzer offset is derived from RF cable loss and attenuator factor.

Following shows an offset computation example with cable loss and attenuator.

Low Band: Offset = RF cable loss (0.3dB) + splitter (3.2dB) + attenuator (10dB) = 13.5(dB)
High Band: Offset = RF cable loss (0.5dB) + splitter (3.2dB) + attenuator (10dB) = 13.7(dB)

2.5. Final Amplifier Voltage and Current Information:

Test mode DC voltage (V) | DC current (mA)
LTE Band 2 5M QPSK 3.6 Vdc 754
LTE Band 2 5M 16QAM 3.6 Vdc 733
LTE Band 2 10M QPSK 3.6 Vdc 744
LTE Band 2 10M 16QAM 3.6 Vdc 718
LTE Band 2 15M QPSK 3.6 Vdc 733
LTE Band 2 15M 16QAM 3.6 Vdc 718
LTE Band 2 20M QPSK 3.6 Vdc 732
LTE Band 2 20M 16QAM 3.6 Vdc 715
LTE Band 4 5M QPSK 3.6 Vdc 706
LTE Band 4 5M 16QAM 3.6 Vdc 684
LTE Band 4 10M QPSK 3.6 Vdc 723
LTE Band 4 10M 16QAM 3.6 Vdc 716
LTE Band 4 15M QPSK 3.6 Vdc 722
LTE Band 4 15M 16QAM 3.6 Vdc 705
LTE Band 4 20M QPSK 3.6 Vdc 711
LTE Band 4 20M 16QAM 3.6 Vdc 689
LTE Band 13 5M QPSK 3.6 Vdc 654
LTE Band 13 5M 16QAM 3.6 Vdc 648
LTE Band 13 10M QPSK 3.6 Vdc 643
LTE Band 13 10M 16QAM 3.6 Vdc 613
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2.6. Configuration of Tested System
Fig. 2-1 Configuration of Tested System (Fixed Channel-Conducted)
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Fig. 2-2 Configuration of Tested System (Fixed Channel-Radiated)

EUT

Remote Side
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Table 2-1 Equipment Used in

. Model/ . p
ltem Equipment Mfr/Brand Series No. |Data Cable| Fower
Type No. Cord

1, |RadioGommunication | nnits | 8820C | 6201107337 | shielded |Un-shielded
Analyzer

2. Test Software N/A N/A N/A N/A N/A
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3. SUMMARY OF TEST RESULTS

FCC Rules Description Of Test Result
§2.1046(a) RF Power Output Compliant
§2.1046(a)
§24.232(c) ERP/ EIRP measurement Compliant
§27.50(b)(9)
§27.50(d)(4)
§2.1049(h) 99% Occupied Bandwidth Compliant
§§2';g§(13) Out of Band Emissions at
§27.53(c)(2), §27.53(c)(4), Antenréaar':'derén(;gzls and Compliant
§27.53(c)(5), §27.53(h)
§2.1051
§24.238(a) Field Strength of Spurious Compliant
§27.53(c)(2), §27.53(c)(4), Radiation P
§27.53(c)(5), §27.53(h)
Spurious emission in .
327.53(1) 1559 -1610MHz Band | COmPliant
§24.232(d)
§§27.53((d))((5)) Peak to Average Ratio Compliant
27.50(i) (B
§2.1055(a)(1)
§§224.23;15 Frequency Stability Compliant
7.5

4. DESCRIPTION OF TEST MODES

4.1. The Worst Test Modes and Channel Details

1. The EUT has been tested under operating condition.

2. Pre-Scan has been conducted to determine the worst-case mode from all possible combi-
nations between available modulations, data rates, XYZ axis and antenna ports. The worst
case was found as listed below. Following channel(s) was (were) selected for the final test
as listed below:

RADIATED
BAND ERP/EIRP EMISSION
LTEBand2/4/13 H-plan H-plan

Note: The EUT includes internal and external antenna.
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AVAILABLE TESTED CHANNEL
TEST ITEM CHANNEL CHANNEL | BANDWIDTH | MODULATION MODE
18625, 18900, TRB/ 0,24 RB
18625 to 19175 o, 18 5MHz QPSK, 16QAM ) 021
18650 to 19150 | 12690, 18900, 10MHz QPSK, 16QAM 1RE/ 0,49 RB
EIRP 1867159 1155(3)900 1 REng)e;étl RB
18675 to 19125 o, 19900, 15MHz QPSK, 16QAM )0
18700, 18900, 1RB/ 0,99 RB
18700 to 19100 S 20MHz QPSK, 16QAM ) 09
FREQUENCY
STABILITY 18650 to 19150 18900 10MHz QPSK, Full RB
18625 to 19175 1862159’11785900’ 5MHz QPSK, 16QAM Full RB
18650, 18900,
OCCUPIED 18650 to 19150 s 10MHz QPSK, 16QAM Full RB
BANDWIDTH | 4867510 19125 18671%’11285900’ 15MHz QPSK, 16QAM Full RB
18700 to 19100 187?%’11)%900’ 20MHz QPSK, 16QAM Full RB
18625 to 19175 1862159’11785900’ 5MHz 16QAM Full RB
18650, 18900,
PEAK TO AVER. | 18650 t0 19150 0 10MHz 16QAM Full RB
AGE RATIO 18675 to 19125 1867159’11285900’ 15MHz 16QAM Full RB
18700 to 19100 187(%%’110%900’ 20MHz 16QAM Full RB
TRB/0.24 RB
18625t0 19175 | 18625, 19175 5MHz QPSK, Offest
Full RB
TRB/ 0,49 RB
18650 t0 19150 | 18650, 19150 10MHz QPSK, Offest
Full RB
BAND EDGE TRB/ 0,74 RB
1867510 19125 | 18675, 19125 15MHz QPSK, Offest
Full RB
TRB/ 0,99 RB
18700 to 19100 | 18700, 19100 20MHz QPSK, Offest
Full RB
18625 to 19175 1862159’11785900’ 5MHz QPSK, 1RB, 0 RB Offest
18650, 18900,
CONDCUDETED | 18650 to 19150 0 10MHz QPSK, 1RB, 0 RB Offest
EMISSION 18675 to 19125 18671%’11285900’ 15MHz QPSK. 1RB, 0 RB Offest
18700 to 19100 187(%%’110%900’ 20MHz QPSK. 1 RB, 0 RB Offest
RADIATED EMIS- 18675, 18900,
i 18675 to 19125 o, 18 15MHz 16QAM 1 RB, 74 RB Offest
RADIATED EMIS- 18650, 18900,
SION (Bxt) 18650 to 19150 0 10MHz 16QAM 1 RB, 49 RB Offest

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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LTE Band 4 MODE
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AVAILABLE TESTED CHANNEL
TEST ITEM CHANNEL CHANNEL | BANDWIDTH | MODULATION MODE
19975, 20175, 1RBJ 0.24 RB Off-
19975 to 20375 520 5MHz QPSK, 16QAM 2
20000 to 20350 200%%’3%%1 75, 10MHz apsk, 16Qam | 1 RE/ 0’49t RB Off-
EIRP 20025, 20175 TRE/0.74 RE OF
20025 to 20325 25 20175, 15MHz QPSK, 16QAM ’Set
20050, 20175, 1RB/ 0,99 RB Off-
20050 to 20300 0.2 20MHz QPSK, 16QAM o
FREQUENCY
ST ABILITY 20000 to 20350 20175 10MHz QPSK, Full RB
19975 to 20375 19972%’327%1 75, 5MHz QPSK, 16QAM Full RB
20000, 20175,
OCCUPIED | 20000 to 20350 2 10MHz QPSK, 16QAM Full RB
BANDWIDTH | 54025 t0 20325 2002250’322%1 75, 15MHz QPSK, 16QAM Full RB
20050 to 20300 20052%’3%%1 75, 20MHz QPSK, 16QAM Full RB
19975, 20175,
19975 to 20375 7520 5MHz 16QAM Full RB
20000, 20175,
PEAK TO Av. | 20000 0 20350 0.2 10MHz 16QAM Full RB
ERAGE RATIO | 54005 10 20325 2002250’32%1 75, 15MHz 16QAM Full RB
20050 to 20300 2002%’3%%1 75, 20MHz 16QAM Full RB
1RBJ 0.24 RB Off-
19975 to 20375 | 19975, 20375 5MHz QPSK, set
Full RB
1RB/ 0,49 RB Off-
20000 0 20350 | 20000, 20350 10MHz QPSK, set
Full RB
BAND EDGE 1RB/ 0.74 RB Off-
200251020325 | 20025, 20325 15MHz QPSK, set
Full RB
1RB/ 0,99 RB Off-
20050 t0 20300 | 20050, 20300 20MHz QPSK, set
Full RB
19975 to 20375 1992%’3%%1 75, 5MHz QPSK, 1 RB, 0 RB Offset
20000, 20175,
CONDUCTED | 20000 to 20350 0.2 10MHz QPSK, 1 RB, 0 RB Offset
EMISSION 20025 to 20325 20022%’322%1 75, 15MHz QPSK, 1RB, 0 RB Offset
20050 to 20300 2002%’3%%1 75, 20MHz QPSK, 1RB, 0 RB Offset
RADIATED 20025, 20175,
EMISSION (int) | 200251020325 o> 2 15MHz QPSK 1 RB/ 0 RB Offset
RADIATED 20050, 20175,
EMISSION (Ext) | 20050 to 20300 0.2 20MHz 16QAM, 1 RB/ 99 RB Offset

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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LTE Band 13 MODE
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AVAILABLE TESTED CHANNEL
TEST ITEM CHANNEL CHANNEL | BANDWIDTH | MODULATION MODE
23205 to 23255 | 23209, 23230, 5MHz QPSK, 16QAM 1RB/0,24 RB
23255 Offset
=RP 23230 23230 10MHz QPSK, 16QAM 1RB/0,49RB
’ Offset
FREQUENCY
STABILITY 23230 23230 10MHz QPSK, Full RB
OCCUPIED 23205 to 23255 2323%223230’ 5MHz QPSK, 16QAM Full RB
BANDWIDTH 99
23230 23230 TOMHzZ QPSK. 16QAM Ful RB
PEAK TO AVER- | 23205 to 23255 232%%’2%%230’ 5MHz 16QAM Full RB
AGE RATIO
23230 23230 TOMHzZ T60AM Ful RB
TRB/ 0,24 RB
23205 t0 23255 | 23205, 23255 5MHz QPSK, Offset
Full RB
BAND EDGE TRB/ 0,49 RB
23230 23230 10MHz QPSK, Offset
Full RB
CONDCUDETED | 23205 to 23255 232%%2%%230’ 5MHz QPSK, 1RB, 0 RB Offset
EMISSION 23230 23230 10MHz QPSK, 1RB. 0 RB Offset
RADIATED EMIS- 23205, 23230,
SION (Int) 23205 to 23255 o 5MHz 16QAM 1 RB, 24 RB Offset
RADIATED EMIS-
SION (Bx) 23230 23230 10MHz 16QAM 1 RB, 49 RB Offset
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5. MEASUREMENT UNCERTAINTY

Report No.: ER/2016/70095-02
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Test Items Uncertainty
RF Power Output +/-1.10 dB
Vertical Polarization = +/- 4.74dB
ERP/EIRP measurement Horizontal Polarization =+/- 4.62dB
99% Occupied Bandwidth +/- 5.19 Hz
Out of Band Emissions at
Antenna +/-0.70 dB
Terminals and Band Edge
Peak to Average Ratio +/-0.70 dB
Fre Stability vs.
quency Stability vs +/- 519 Hz
Temperature
F Stability vs.
requency Stability vs +/-5.19 Hz
Voltage
Temperature +/-0.65 °C
Humidity +/-4.6 %
DC / AC Power Source DC= +/- 0.13%, AC=+/- 0.2%

Radiated Spurious Emission:

9kHz — 30MHz: +/- 2.87 dB

30MHz - 180MHz: +/- 3.37dB

Measurement uncertainty

180MHz -417MHz: +/- 3.19dB

(Polarization : Vertical)

0.417GHz-1GHz: +/- 3.19dB

1GHz - 18GHz: +/- 4.04dB

18GHz - 40GHz: +/- 4.04dB

9kHz — 30MHz: +/- 2.87 dB

30MHz - 167MHz: +/- 4.22dB

Measurement uncertainty

167MHz -500MHz: +/- 3.44dB

(Polarization : Horizontal)

0.5GHz-1GHz: +/- 3.39dB

1GHz - 18GHz: +/- 4.08dB

18GHz - 40GHz: +/- 4.08dB

This uncertainty represents an expanded uncertainty expressed at approximately the

95% confidence level using a coverage factor of k=2.
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6. RF CONDUCTED OUTPUT POWER MEASUREMENT

6.1. Standard Applicable
A base station simulator was used to establish communication with the EUT. Its parameters
were set to transmit the maximum power on the EUT. The measured power in the radio fre-
quency on the transmitter output terminals.

6.2. Test Set-up

Communication
EUT Splitter Tester

Attenuator

Power meter

Note: Measurement setup for testing on Antenna connector

6.3. Measurement Procedure

The transmitter output was connected to a calibrated attenuator, the other end of which was
connected to a power meter. Transmitter output was read off the power meter in dBm. The
power output at the transmitter antenna port was determined by adding the value of the at-
tenuator to the power meter reading. TS 151 010-1 is reference to conduct the test meas-
urement of output power.

The Procedure of KDB941225 (SAR Measurement Procedures for 3G devices,
(WCDMA/HSPA) was used for EUT and Base station setting. RMC 12.2kps is used for this
testing, and KDB 971168 D01 Power Meas License Digital System as the supplemental test
methodology to adjust the proper setting obtaining the measurement results
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AT JORE o SRR R WHRIREI RS LT PO RSEETIR c AL ALAT LRV o AT -

his document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for elec-
tronic format documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and
jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the
transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or ap-
pearance of this document is unlawful and offenders may be prosecuted to the fullest extent of the law.

No.134,WuKungRoad,NewTaipeilndustrialPark, WukuDistrict, NewTaipeiCity, Taiwan24803/#7#- # I "% % A7 A2 ¥ Bl % I 1 & 134 5L
cAREPHERFG AP |1(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



Report No.: ER/2016/70095-02

Page: 20 of 205
6.4. Measurement Equipment Used
SGS Conducted Room
Name of Equipment | Manufacturer Model Serial Number Calibration |Calibration
Date Due

Radio Communication Anritsu MT8820C 6200995019 | 09/25/2015 | 09/24/2016

Analyzer
DC Power Supply Agilent E3640A MY52410006 | 11/05/2015 | 11/04/2016
Spectrum Analyzer Agilent E4446A MY51100003 | 01/28/2016 | 01/27/2017
CCA,USB-4432 NI 198755E-02L 18F909F 03/03/2016 | 03/02/2017
Coaxial Cable Huber Suhner S%SEFPLEX MY2616/2 | 01/02/2016 | 01/01/2017
Temperature Chamber TERCHY MHG-120LF 911009 05/17/2016 | 05/16/2017
DC Block Mini-Circuits BLK-18-S+ 1 01/02/2016 | 01/01/2017
Attenuator Mini-Circuit BW-S10W2+ 2 01/02/2016 | 01/01/2017
Splitter RF-LAMBAD [RFLT2W1G18G|11-JSPF412-018| 01/02/2016 | 01/01/2017
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6.5. Measurement Result
LTE Band 2

LTE Band 2_Uplink frequency band : 1850 to 1910 MHz
Conducted power(dBm)

BW | RB RB QPSK 16QAM
(MHz) | Size | Offset Channel(| Channel(| Channel( | Channel(| Channel( | Channel(
Low) Mid) High) Low) Mid) High)
18625 18900 19175 18625 18900 19175

1 0 24.3 23.22 23.23 22.19 23.04 22.32
5 1 24 24.12 24.37 23.1 22.33 23.08 22.44
12 6 23.02 23.23 21.97 21.98 22.28 21.53
25 0 23.09 23.12 23.11 21.99 22.23 21.62

LTE Band 2_Uplink frequency band : 1850 to 1910 MHz
Conducted power(dBm)
QPSK 16QAM
Channel(| Channel(| Channel( | Channel( | Channel(| Channel(
Low) Mid) High) Low) Mid) High)
18650 18900 19150 18650 18900 19150

BW | RB | RB
(MHz) | Size | Offset

1 0 23.41 24.16 23.46 22.44 22.92 22.51
10 1 49 23.03 23.39 23.42 21.76 23 22.32
25 12 21.91 23.05 22.51 21.05 22.21 21.69
50 0 22.16 23.23 22.57 21.36 22.38 21.77

LTE Band 2_Uplink frequency band : 1850 to 1910 MHz
Conducted power(dBm)
QPSK 16QAM
Channel(| Channel(| Channel( | Channel( | Channel(| Channel(
Low) Mid) High) Low) Mid) High)
18675 18900 19125 18675 18900 19125

BW | RB | RB
(MHz) | Size | Offset

1 0 24.53 24.63 24.49 23.47 24.44 23.45
15 1 74 24.24 24.22 24 .22 24.04 23.97 23.07
36 19 22.49 23.37 22.28 21.49 23.2 22.19
75 0 23.08 23.38 23.08 22.35 23.46 22.65

LTE Band 2_Uplink frequency band : 1850 to 1910 MHz
Conducted power(dBm)
QPSK 16QAM
Channel( | Channel(| Channel(| Channel(| Channel( | Channel(
Low) Mid) High) Low) Mid) High)
18700 18900 19100 18700 18900 19100

BW | RB RB
(MHz) | Size | Offset

1 0 23.52 24.47 24.51 23.3 23.44 22.25

20 1 99 23.37 23.98 24.19 23.14 22.8 22.42
50 25 22.49 23.43 22.54 21.66 22.66 21.86

100 0 22.85 23.74 23.11 22.1 22.84 22.02
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LTE Band 4

LTE Band 4_Uplink frequency band : 1710 to 1755 MHz
Conducted power(dBm)
QPSK 16QAM
Channel(| Channel(| Channel(| Channel(| Channel(| Channel(
Low) Mid) High) Low) Mid) High)
19975 20175 20375 19975 20175 20375

BW | RB RB
(MHz) | Size | Offset

1 0 23.15 23.9 23.57 22.32 22.91 22.14
5 1 24 23.47 24.08 23.08 22.16 22.86 22.21
12 6 22.47 23.24 22.48 21.47 22.37 21.65
25 0 22.62 23.24 22.36 21.65 22.36 21.64

LTE Band 4_Uplink frequency band : 1710 to 1755 MHz
Conducted power(dBm)
QPSK 16QAM
Channel( | Channel(| Channel(| Channel(| Channel(| Channel(
Low) Mid) High) Low) Mid) High)
20000 20175 20350 20000 20175 20350

BW | RB RB
(MHz) | Size | Offset

1 0 23.25 24.21 23.54 22.29 23 22.66
10 1 49 24.07 23.59 23.12 22.96 23.11 22.2
25 12 22.39 23.24 22.43 21.5 22.28 21.68
50 0 22.92 23.28 22.92 21.98 22.43 21.99

LTE Band 4_Uplink frequency band : 1710 to 1755 MHz
Conducted power(dBm)
QPSK 16QAM
Channel(| Channel(| Channel( | Channel(| Channel(| Channel(
Low) Mid) High) Low) Mid) High)
20025 20175 20325 | 20025 | 20175 | 20325

BW | RB RB
(MHz) | Size | Offset

1 0 23.95 24.54 24.46 23.35 22.4 23.45
15 1 74 24.25 24.45 23.57 24.05 22.35 22.99
36 19 23.57 23.9 23.1 22.5 22.29 22.2
75 0 23.33 23.28 23.48 22.81 22.33 22.24

LTE Band 4_Uplink frequency band : 1710 to 1755 MHz
Conducted power(dBm)
QPSK 16QAM
Channel( [ Channel( [ Channel( | Channel(| Channel( | Channel(
Low) Mid) High) Low) Mid) High)
20050 20175 20300 20050 20175 20300

BW | RB RB
(MHz) | Size | Offset

1 0 23.46 24.26 24.56 22.3 23.39 23.34

20 1 99 23.76 23.64 24.12 22.4 23.32 22.58
50 25 23.39 23.47 23.25 22.39 22.39 21.99

100 0 23.47 23.51 23.21 22.48 22.6 22.33
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LTE Band 13
LTE Band 13_Uplink frequency band : 777 to 787 MHz
Conducted power(dBm)
BW | RB RB QPSK 16QAM
(MHz) | Size | Offset Channel( Charmel( Cha.mnel( Channel( Charmel( Cha}nnel(
Low) Mid) High) Low) Mid) High)
23205 | 23230 | 23255 | 23205 | 23230 | 23255
1 0 22.83 22.63 22.51 22.29 22.03 21.1
5 1 24 22.63 22.9 22.59 21.84 21.62 21.8
12 6 21.91 21.4 22.18 20.94 20.92 20.96
25 0 21.64 21.85 22.01 21.01 20.88 20.89
LTE Band 13_Uplink frequency band : 777 to 787 MHz
Conducted power(dBm)
BW | RB RB QPSK 16QAM
(MHz) | Size | Offset [Channel( Charmel( Channel(|Channel( Charmel( Channel(

Low) | M9 1 highy | Low) | M | Highy

23230 23230

1 0 22.73 21.83

10 1 49 22.46 21.52

25 12 21.84 20.73

50 0 22.04 21.06
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7. EFFECTIVE RADIATED POWER AND EQUIVALENT ISOTROPIC RADIATED
POWER MEASUREMENT
7.1. Standard Applicable
According to FCC §2.1046
FCC 24.232(c) Mobile and portable stations are limited to 2 W EIRP.
FCC 27, 50(b)(9) Control stations and mobile stations transmitting in the 746-757 MHz,

776-788 MHz, and 805-806 MHz bands are limited to 30 watts ERP.
FCC 27, 50(d)(4) Fixed, mobile, and portable (hand-held) stations are limited to 1W.

7.2. Test SET-UP
(A) Radiated Power Test Set-Up, Frequency Below 1000MHz

— ]
«— 3m —»
Turntable 1 gyt 1m to 4m
\ A
Spectrum
80 cm L
Analyzer !

Ground Plane ____ \ Coaxial Cable
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(B) Radiated Power Test Set-UP Frequency Over 1 GHz

A : Pre Amp.

Turntable « 3m
EUT

Spectrum

to\m A Analyzer
|
Coaxial Cable
(C) Substituted Method Test Set-UP
Antenna mast
Ground plane B
d: distance in meters

‘ 1-4 meter

I
»! ‘ 1

=

d:3 meter

S.G.

«—a —>
3
/vﬂ

SPA

Substituted Dipole or Horn Antenna Bj-Log Antenna or Horn Antenna
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7.3. Measurement Procedure

1.
2.

N

The testing follows the Measurement Procedure of FCC KDB 971168 D01

The EUT was placed on a non-conductive turntable using a non-conductive support. The
radiated emission at the fundamental frequency was measured at 3 m with a test antenna
and EMI spectrum analyzer.

During the measurement, the EUT was communication with the station. The highest emis-
sion was recorded with the rotation of the turntable and the lowering of the test antenna
from 4m to 1m. The reading was recorded and the field strength (E in dBuV/m) was cal-
culated

The testing follows the Measurement Procedure of FCC KDB 971168 D01

The substitution horn antenna is substituted for EUT at the same position and signals gener-
ator export the CW signal to the substitution antenna via a tx cable. Rotated the Turn Table
and moved receiving antenna to find the maximum radiation power. Adjust output power level
of S.G to get a Value of spectrum reading equal to “Read Value” of step b. Record the power
level of S.G.

ERP = S.G. output (dBm) + Antenna Gain (dBd) + Cable Loss (dB)
EIRP = S.G. output (dBm) + Antenna Gain (dBi) + Cable Loss (dB)
Spectrum setting:

(1) Detector = Peak, marker the highest value of the detector by maximum hold, set RBW
wide enough to capture the entire signal of emission, and VBW > =3xRBW.

(2) KDB 971168 D01 is adopted, and the procedure as lists under item 4, Measurement of
the Average Power over the Fundamental Signal Bandwidth, is followed to set corre-
spondingly for the acquisition of proper measurement data.

Set frequency = nominal signal center frequency;
Set span = 2 X occupied BW;

Set RBW = 1~5% of the span, not to exceed 1 MHz
Set VBW = 3 x RBW;

Select average power (RMS) detector

Set sweep time and number of measurement points to achieve a minimum of 1 millisec-
ond/pt

integration time (ex. Point = 601points, then sweet time = 601*10”-3 = 6s.

Activate trace averaging routine over a minimum of 10 sweeps;
Activate marker/span pair and set span = signal or channel bandwidth;
Activate the band/interval power marker function;

Record the band power level,

Record adjusted value as the average signal power level. Then activate the occupied
bandwidth measurement function.

The proper adjustment due to limitation of spectrum capability is given compensated to

spectrum with conversion factor of 10*log (TBW/RBW), where TBW is the transmission of
UE exceeding the maximum BW UE can extends, and RBW is the resolution BW in UE.
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SGS SACHI
Name r:efnliqu- Manufacturer Model N?Ji?l?(ler Calg)arfglon Callgaaetlon
Bi-log Antenna SCHWAZBECK | VULB9160 9160-3158 10/26/2015 10/25/2016
Bi-log Antenna SCHWAZBECK | VULB9168 300 12/12/2015 12/11/2016
Horn Antenna Schwarzbeck | BBHA9120D 1187 12/17/2015 12/16/2016
Horn Antenna Schwarzbeck | BBHA9120D 1441 08/01/2016 07/31/2017
Horn Antenna Schwarzbeck BBHA9170 184 12/12/2015 12/11/2016
Horn Antenna Schwarzbeck BBHA9170 185 07/18/2016 07/17/2017
Spectrum Analyzer Agilent E4446A MY51100003 | 01/28/2016 01/27/2017
Radio Communication] e, MT8820C | 6200995019 | 09/25/2015 | 09/24/2016
Analyzer

Pre-Amplifier HP 844T7F 3113A06892 | 01/02/2016 01/01/2017
Pre-Amplifier Agilent 8447D 2944A07676 | 01/02/2016 01/01/2017
Filter 800-1000 Micro-Tronics EWT M1 01/02/2016 01/01/2017
Filter 1800-2000 Micro-Tronics EWT M1 01/02/2016 01/01/2017
1GHz High Pass Filter| Micro-Tronics HPM50108 32 01/02/2016 01/01/2017
2GHz High Pass Filter| Micro-Tronics HPM50110 36 01/02/2016 01/01/2017
Attenuator Mini-Circuit BW-S10W2+ 3 01/02/2016 01/01/2017
Low Loss Cable Huber Suhner 966 TX 1 01/02/2016 01/01/2017

Turn Table HD DT420 N/A N.C.R N.C.R

Antenna Tower HD MA240-N 240/657 N.C.R N.C.R

Controller HD HD100 N/A N.C.R N.C.R
Network Analyze Anritsu MS4644A 1216312 05/26/2016 05/25/2017
Signal Generator Agilent E4438C MY45093613 | 07/07/2016 07/06/2017
3m Site NSA SGS 966 chamber N/A 07/02/2016 07/01/2017
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7.5. Measurement Result: (Peak) —using option of peak measurement *Int. Antenna

EUT Measurement
. Fundamental Antenna S.G. |Antenna| Cable e
Operation Band | " ¢ 0 ency | ©H Pol. Output | Gain | Loss | ERP | Limit
MHz V/H dBm dBi dB dBm dBm

18.98 9.95 -446 | 24.46 | 33.01
1852.5 19975

BAND 2 18.9 9.95 -446 | 2438 | 33.01

BW: 5M 19.93 | 10.04 | -4.51 | 25.46 | 33.01

1880.0 18900

QPSK 20.21 10.04 | -4.51 | 25.73 | 33.01

RB: 1,0 18.29 | 10.11 | -4.54 | 23.86 | 33.01

1907.5 20375
18.11 10.11 -4.54 | 23.67 | 33.01

19.31 9.95 -4.46 24.8 33.01

1852.5 19975

BAND 2 19.23 9.95 -446 | 24.71 | 33.01

BW: 5M 19.9 10.03 | -4.51 | 25.43 | 33.01

1880.0 18900

QPSK 19.89 | 10.03 | -4.51 | 25.42 | 33.01

RB: 1,24 18.1 10.12 | -4.55 | 23.67 | 33.01

1907.5 20375
18.04 10.12 -4.55 | 23.61 | 33.01

18.98 9.95 -446 | 24.46 | 33.01

1852.5 19975

BAND 2 18.85 9.95 -446 | 2433 | 33.01

BW: 5M 19.93 | 10.04 | -4.51 | 25.46 | 33.01

1880.0 18900

16QAM 10.2 10.03 | -4.51 | 15.72 | 33.01

RB: 1,0 18.5 | 10.11 | -4.54 | 24.07 | 33.01

1907.5 20375
18.35 10.11 -454 | 2391 | 33.01

19.28 9.95 -446 | 24.77 | 33.01

1852.5 19975

BAND 2 19.13 9.95 -4.46 | 24.62 | 33.01

BW: 5M 20.12 | 10.03 | -451 | 25.64 | 33.01

1880.0 18900

16QAM 20.03 | 10.04 | -451 | 2556 | 33.01

RB: 1,24 18.2 10.12 -4.55 | 23.78 | 33.01

1907.5 20375

I < IK|IT<K<|ITIKITIKITIK|IT|<KITI|ITIKIZIIKKITIKITI

18.33 10.12 -4.55 23.9 33.01

Remark
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Page: 29 of 205
EUT Measurement
. Fundamental Antenna S.G. |Antenna| Cable e
Operation Band | " ¢ 0y ency | ©H Pol. Output | Gain | Loss | ERP | Limit
MHz V/H dBm dBi dB dBm dBm

19.08 9.95 -4.47 | 24.56 | 33.01

1855.0 18650

BAND 2 17.9 9.95 -4.47 | 23.39 | 33.01

BW: 10M 20.06 | 10.03 | -4.51 | 25.58 | 33.01

QPSK 1880.0 18900 19.74 | 10.03 | -4.51 | 25.26 | 33.01

RB: 1,0 19.44 | 10.11 | -4.54 25 33.01

1905.0 19150 1749 | 1011 | -454 | 23.06 | 33.01

19.81 9.96 -4.47 25.3 33.01

1855.0 18650

BAND 2 18.11 9.96 -4.47 23.6 33.01

BW: 10M 20.22 | 10.04 | -4.51 | 25.74 | 33.01

QPSK 1880.0 18900 19.76 | 10.04 | -4.51 | 25.29 | 33.01

RB: 1,49 19.44 | 10.11 | -4.55 | 25.01 | 33.01

1905.0 19150 1716 | 1012 | -455 | 22.73 | 33.01

19.44 9.95 -4.47 | 24.93 | 33.01

1855.0 18650

BAND 2 17.88 9.95 -4.47 | 23.37 | 33.01

BW: 10M 19.84 | 10.03 | -4.51 | 25.36 | 33.01

16QAM 1880.0 | 18900 19.74 | 1003 | 451 | 2526 | 33.01

RB: 1,0 19.31 10.1 -4.54 | 24.87 | 33.01

19050 | 19150 17.79 | 10.09 | -4.54 | 23.35 | 33.01

19.76 9.96 -4.47 | 25.25 | 33.01

1855.0 18650

BAND 2 18.18 9.96 -4.47 | 23.67 | 33.01

BW: 10M 20.06 10.04 | -451 | 25.59 | 33.01

1880.0 18900

16QAM 19.79 | 10.04 | -4.51 | 25.32 | 33.01

RB: 1,49 19.33 10.12 -4.55 24.9 33.01

1905.0 19150

I < IK|IT<K<|ITIK|ITIKITIK|IT|<KITI|ITI<KIZIIKITIKITI

17.3 10.12 -4.55 | 22.87 | 33.01
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Page: 30 of 205
EUT Measurement
. Fundamental Antenna S.G. |Antenna| Cable e
Operation Band | " ¢ 0y ency | ©H Pol. Output | Gain | Loss | ERP | Limit
MHz V/H dBm dBi dB dBm dBm

19.91 9.94 -446 | 25.39 | 33.01

1857.5 18675

BAND 2 18.96 | 9.94 | -4.46 | 24.44 | 33.01

BW: 15M 20.77 | 10.02 45 | 26.29 | 33.01

QPSK 1880.0 18900 19.57 | 10.02 45 | 25.09 | 33.01

RB: 1,0 21.03 | 10.08 | -4.53 | 26.58 | 33.01

19025 19125 1855 | 10.08 | -453 | 24.1 | 33.01

19.32 9.98 -448 | 24.82 | 33.01

1857.5 18675

BAND 2 18.12 9.98 -448 | 23.62 | 33.01

BW: 15M 21.24 | 10.05 | -4.52 | 26.77 | 33.01

QPSK 1880.0 18900 19.7 10.05 | -4.52 | 25.23 | 33.01

RB: 1,74 19.26 | 10.12 | -4.55 | 24.83 | 33.01

19025 19125 16.96 | 1012 | -455 | 22.53 | 33.01

19.89 9.94 -4.46 | 25.37 | 33.01

1857.5 18675

BAND 2 18.96 | 9.94 | -4.46 | 24.44 | 33.01

BW: 15M 21.05 | 10.02 45 | 26.57 | 33.01

16QAM 1880.0 | 18900 1961 | 1002 | 45 | 2513 | 33.01

RB: 1,0 21.2 10.08 | -4.53 | 26.75 | 33.01

19025 19125 18.36 | 10.08 | -4.53 | 23.92 | 33.01

19.96 9.98 -4.48 | 25.45 | 33.01

1857.5 18675

BAND 2 18.44 9.98 -4.48 | 23.93 | 33.01

BW: 15M 2169 | 10.05 | -4.52 | 27.23 | 33.01

1880.0 18900

16QAM 19.69 | 10.05 | -4.52 | 25.22 | 33.01

RB: 1,74 19.48 1012 | -4.55 | 25.056 | 33.01

1902.5 19125

I < IK|IT<K<|ITIK|ITIKITIK|IT|<KITI|ITI<KIZIIKITIKITI

16.92 10.12 -4.55 | 22.49 | 33.01
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EUT Measurement
. Fundamental Antenna S.G. |Antenna| Cable e
Operation Band | " ¢ 0y ency | ©H Pol. Output | Gain | Loss | ERP | Limit
MHz V/H dBm dBi dB dBm dBm

19.3 9.94 -446 | 24.78 | 33.01

1860.0 18700

BAND 2 18.35 9.94 -446 | 23.83 | 33.01

BW: 20M 20.2 10.01 | -4.49 | 25.71 | 33.01

QPSK 1880.0 18900 18.96 10 -4.49 | 24.48 | 33.01

RB: 1,0 21.4 10.07 | -4.52 | 26.94 | 33.01

1900.0 19100 19.07 | 10.07 | -452 | 2461 | 33.01

19.71 9.99 -4.49 | 2521 | 33.01

1860.0 18700

BAND 2 18.55 9.99 -449 | 24.06 | 33.01

BW: 20M 21.66 10.05 -4.52 27.2 | 33.01

QPSK 1880.0 118900 19.63 | 10.05 | 452 | o547 | 33.01

RB: 1,99 19.46 | 10.12 | -4.55 | 2503 | 33.01

1900.0 19100 17.08 | 1012 | -4.55 | 205 | 33.01

19.86 | 9.94 | -4.46 | 9534 | 33.01

1860.0 18700

BAND 2 18.92 | 9.94 | -4.46 | 244 | 33.01

BW: 20M 20.46 10 -4.49 | 2597 | 33.01

16QAM 1880.0 18900 18.95 10 -4.49 | 2446 | 33.01

RB: 1,0 2159 | 10.07 | -4.52 | 27.13 | 33.01

1900.0 19100 19.42 | 10.07 | -452 | 2496 | 33.01

20.51 9.99 -449 | 2601 | 33.01

1860.0 18700

BAND 2 18.79 9.99 449 | 243 | 33.01

BW: 20M 21.67 10.06 -4.52 | 27.21 | 33.01

1880.0 18900

16QAM 19.6 10.05 | -452 | 2513 | 33.01

RB: 1,99 19.71 10.12 -4.55 | 2528 | 33.01

1900.0 19100

I < ITIIK|ITKITIKITIK|TIK|ITIK|ITIK<|ITIK|ITIK|ITIK|TI

1731 | 1012 | -4.55 | 90gg | 33.01
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EUT Measurement
. Fundamental Antenna S.G. |Antenna| Cable e
Operation Band | " ¢ 0y ency | ©H Pol. Output | Gain | Loss | ERP | Limit
MHz V/H dBm dBi dB dBm dBm

1712.5 19975 18.43 9.48 -4.31 | 23.61 | 30.00

BAND 4 18.91 948 | -4.31 | 24.08 | 30.00

BW: 5M 18.81 9.55 -4.31 | 24.05 | 30.00

1732.5 20175

QPSK 1843 | 954 | -4.31 | 23.66 | 30.00

RB:1,0 18.5 062 | -4.34 | 23.78 | 30.00

1752.5 20375
18.26 9.62 -4.34 | 23.54 | 30.00

18.46 9.48 -4.31 | 23.64 | 30.00

1712.5 19975

BAND 4 19.14 9.48 431 | 2432 | 30.00

BW: 5M 18.59 9.55 431 | 23.83 | 30.00

1732.5 20175

QPSK 17.95 955 | -4.31 | 232 | 30.00

RB: 1,24
’ 17525 20375 18.26 9.62 -4.34 | 23.54 | 30.00

17.69 9.62 -4.33 | 22.97 | 30.00

1712.5 19975 18.15 9.48 -4.31 | 23.32 | 30.00

BAND 4 18.93 0.48 -4.31 24.1 | 30.00

BW: 5M 18.63 9.55 -4.31 | 23.87 | 30.00

1732.5 20175

16QAM 18.42 9.54 -4.31 | 23.65 | 30.00

RB: 1,0 1827 | 962 | -4.34 | 2355 | 30.00

1752.5 20375
18.1 9.62 -4.34 | 23.39 | 30.00

1712.5 19975 18.82 9.48 -4.31 | 23.99 | 30.00

BAND 4 19.41 9.48 -4.31 | 2439 | 30.00

BW: 5M 18.42 9.55 -4.31 | 23.66 | 30.00

1732.5 20175

16QAM 18.06 9.55 431 | 23.31 | 30.00

RB: 1,24 18.24 9.62 -4.34 | 23.53 | 30.00

1752.5 20375

ITI<IITIK|IITIKITIKITIKITIKITIK|ITIKITIKIZIIKITIKITI

17.85 9.62 -4.34 | 23.13 | 30.00
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Page: 33 of 205
EUT Measurement
. Fundamental Antenna S.G. |Antenna| Cable e
Operation Band | " ¢ 0y ency | ©H Pol. Output | Gain | Loss | ERP | Limit
MHz V/H dBm dBi dB dBm dBm

1715.0 20000 17.97 9.49 -4.31 | 23.14 | 30.00

BAND 4 18.62 9.49 -4.31 23.8 | 30.00

BW: 10M 18.95 9.55 431 | 24.19 | 30.00

1732.0 20175

QPSK 1897 | 955 | -431 | 242 | 30.00

RB: 1,0 1765 | 961 | -4.33 | 22.93 | 30.00

1750.0 20350
18.73 9.61 -4.33 24 30.00

19.41 9.5 -4.31 24.6 30.00

1715.0 20000

BAND 4 20.07 9.5 431 | 25.26 | 30.00

BW: 10M 18.35 9.56 -4.31 23.6 | 30.00

1732.0 20175

QPSK 18.2 9.56 -4.31 | 23.45 | 30.00

RB: 1,49 18.02 | 962 | -4.33 | 23.31 | 30.00

1750.0 20350
18.22 9.61 -4.33 | 23.51 | 30.00

1715.0 20000 18.18 9.49 -4.31 | 23.35 | 30.00

BAND 4 19 9.49 431 | 24.17 | 30.00

BW: 10M 18.99 9.55 431 | 24.23 | 30.00

1732.0 20175

16QAM 19 9.55 -4.31 | 2424 | 30.00

RB: 1,0 17.84 9.6 433 | 2312 | 30.00

1750.0 20350
18.73 9.61 -4.33 24 30.00

1715.0 20000 19.57 9.5 -4.31 | 24.76 | 30.00

BAND 4 20.13 9.5 -4.31 | 2532 | 30.00

BW: 10M 18.39 9.56 431 | 23.64 | 30.00

1732.0 20175

16QAM 18.27 9.56 431 | 23.52 | 30.00

RB: 1,49 18.18 | 9.62 | -4.34 | 23.47 | 30.00

1750.0 20350

ITI<IITIK|IITIKITIKITIKITIKITIK|IITIKITIKIZIIKITIKITI

18.14 9.62 -4.34 | 23.42 | 30.00
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EUT Measurement
. Fundamental Antenna S.G. |Antenna| Cable e
Operation Band | " ¢ 0y ency | ©H Pol. Output | Gain | Loss | ERP | Limit
MHz V/H dBm dBi dB dBm dBm

1717.5 20025 18.48 9.49 -4.31 | 23.66 | 30.00

BAND 4 19.13 9.49 431 | 24.31 | 30.00

BW: 15M 20.49 9.54 -4.31 | 25.72 | 30.00

1732.5 20175

QPSK 19.74 | 953 | -4.31 | 24.96 | 30.00

RB: 1,0 1817 | 959 | -4.32 | 23.44 | 30.00

1747.5 20325
19.42 9.59 -4.32 | 24.69 | 30.00

19.96 9.52 -4.31 | 25.17 | 30.00

1717.5 20025

BAND 4 20.09 9.51 431 | 25.29 | 30.00

BW: 15M 18.09 9.57 431 | 23.35 | 30.00

1732.5 20175

QPSK 18.18 9.57 -4.31 | 23.44 | 30.00

RB: 1,74 1787 | 962 | -4.33 | 23.15 | 30.00

1747.5 20325
19.22 9.62 -4.33 245 | 30.00

1717.5 20025 18.28 9.49 -4.31 | 23.46 | 30.00

BAND 4 19.08 9.47 -4.31 | 24.25 | 30.00

BW: 15M 19.21 9.53 -4.31 | 24.43 | 30.00

1732.5 20175

16QAM 20.1 9.53 -4.31 | 2532 | 30.00

RB: 1,0 18.05 | 958 | -4.31 | 23.32 | 30.00

1747.5 20325
18.9 9.59 -4.32 | 24.17 | 30.00

1717.5 20025 20.26 9.51 -4.31 | 25.47 | 30.00

BAND 4 20.5 9.52 -4.31 | 25.71 | 30.00

BW: 15M 18.17 9.56 -4.31 | 23.43 | 30.00

1732.5 20175

16QAM 18.45 9.57 -4.31 23.7 | 30.00

RB: 1,74 18.19 9.62 -4.33 | 23.47 | 30.00

1747.5 20325

ITI<IITIK|IITIKITIKITIKITIKITIK|IITIKITIKIZIIKITIKITI

19.32 9.62 -4.33 24.6 30.00
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EUT Measurement
. Fundamental Antenna S.G. |Antenna| Cable e
Operation Band | " ¢ 0y ency | ©H Pol. Output | Gain | Loss | ERP | Limit
MHz V/H dBm dBi dB dBm dBm

1720.0 20050 18.1 9.49 -4.31 | 23.27 | 30.00

BAND 4 19.57 9.48 431 | 24.74 | 30.00

BW: 20M 20.14 9.52 431 | 25.34 | 30.00

1732.5 20175

QPSK 2039 | 953 | -431 | 25.61 | 30,00

RB:1,0 1775 | 956 | -4.31 23 | 30.00

1745.0 20300
19.64 9.57 -4.31 | 24.91 | 30.00

19.66 9.53 -4.31 | 24.88 | 30.00

1720.0 20050

BAND 4 20.04 9.53 431 | 25.26 | 30.00

BW: 20M 18 9.57 431 | 23.26 | 30.00

1732.5 20175

QPSK 19.8 9.57 -4.31 | 25.06 | 30.00

RB: 1,99 1832 | 961 | -433 | 236 | 30.00

1745.0 20300
19.71 9.61 -4.33 | 24.99 | 30.00

18.65 9.47 -4.31 | 23.82 | 30.00

1720.0 20050

BAND 4 19.58 9.47 -4.31 | 24.75 | 30.00

BW: 20M 20.32 9.52 -4.31 | 2552 | 30.00

1732.5 20175

16QAM 20.25 9.53 -4.31 | 25.47 | 30.00

RB: 1,0 18.08 | 956 | -4.31 | 23.34 | 30.00

1745.0 20300
19.89 9.56 -4.31 | 25.14 | 30.00

1720.0 20050 19.78 9.53 -4.31 25 30.00

BAND 4 19.89 9.53 431 | 25.11 | 30.00

BW: 15M 18.03 9.57 -4.31 23.3 | 30.00

1732.5 20175

16QAM 19.84 9.57 -4.31 25.1 | 30.00

RB: 1,99 18.46 9.61 -4.33 | 23.74 | 30.00

1745.0 20300

ITI<IITIK|IITIKITIKITIKITIKITIK|IITIKITIKIZIIKITIKITI

19.85 9.61 -4.33 | 25.13 | 30.00
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EUT Measurement
. Fundamental Antenna S.G. |Antenna| Cable e
Operation Band | " ¢ 0y ency | ©H Pol. Output | Gain | Loss | ERP | Limit
MHz V/H dBm dBd dB dBm dBm

779.5 23205 17.04 3.28 -2.91 17.41 | 44.77

BAND 13 19.98 3.28 -2.91 | 20.35 | 44.77

BW: 5M 16.54 3.29 291 | 16.92 | 44.77

782.0 23230

QPSK 19.54 3.29 -2.91 | 19.92 | 44.77

RB: 1,0 1746 | 329 | -2.91 | 17.85 | 44.77

784.5 23255
20.38 3.29 291 | 20.77 | 4477

16.65 3.28 -2.91 17.02 | 44.77

779.5 23205

BAND 13 19.22 3.28 -2.91 19.59 | 44.77

BW: 5M 16.75 3.29 291 | 1713 | 44.77

782.0 23230

QPSK 20.59 | 3.29 | -2.91 | 20.97 | 4477

RB: 1,24
’ 784 5 93955 17.47 3.29 291 | 17.85 | 44.77

19.19 3.29 -2.91 19.58 | 44.77

779.5 23205 16.82 3.28 -2.91 17.18 | 44.77

BAND 13 19.76 3.28 -2.91 | 20.13 | 44.77

BW: 5M 16.48 3.29 291 | 16.86 | 44.77

782.0 23230

16QAM 19.21 3.29 291 | 1959 | 44.77

RB: 1,0 1719 | 329 | -2.91 | 1757 | 44.77

784.5 23255
20.26 3.29 -2.91 | 20.65 | 4477

779.5 23205 16.62 3.28 -2.91 16.98 | 44.77

BAND 13 19.28 3.28 -2.91 19.65 | 44.77

BW: 5M 17.34 3.28 291 | 17.72 | 44.77

782.0 23230

16QAM 2075 | 320 | -2.91 | 21.13 | 44.77

RB: 1,24 1771 | 329 | 291 | 181 | 4477

784.5 23255

ITI<<|IIK|IITK<ITIKITIKITIKITIIK|ITIK|ITIKIEII<|ITIKIT|I

19.96 3.29 -2.91 | 20.35 | 44.77
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EUT Measurement
. Fundamental Antenna S.G. |Antenna| Cable e
Operation Band | " ¢ 0y ency | ©H Pol. Output | Gain | Loss | ERP | Limit
MHz V/H dBm dBd dB dBm dBm
BAND 13
\Y 16.34 3.28 -2.91 16.71 4477

BW: 10M

QPSK 782.0 23230

H - 19.65
RB: 1,0 19.28 3.28 2.91 44.77

BAND 13 v

16.65 | 329 | -2.91 | 17.04 | 44.77
BW: 10M

QPSK 782.0 23230

H - 20.08

RB: 1,49 19.69 | 329 | -2.91 44.77
BAND 13 y
BW: 10M 16.53 | 3.28 | -291 | 16.9 | 44.77

16QAM 782.0 23230 - —

RB: 1,0 19.54 | 328 | 291 | 1991 | 4477
BW: oM v 16.54 | 329 | -2.91 | 16.93 | 44.77
?\éVQ ;I(\)IIM 7820  |23230 ' ' ' ' '
RB: 1,49 H 19.93 | 329 | 291 | 2032 | 44.77
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7.6. Measurement Result: (Peak) —using option of peak measurement *Ext. Antenna

EUT Measurement
. Fundamental Antenna S.G. |Antenna| Cable e
Operation Band | " ¢ 0 ency | ©H Pol. Output | Gain | Loss | ERP | Limit
MHz V/H dBm dBi dB dBm dBm

19.09 9.95 -446 | 24.57 | 33.01
1852.5 19975

BAND 2 19.47 9.95 -446 | 24.95 | 33.01

BW: 5M 19.67 | 10.04 | -4.51 25.2 | 33.01

1880.0 18900

QPSK 20.55 | 10.03 | -4.51 | 26.08 | 33.01

RB: 1,0 17.31 | 10.11 | -4.54 | 22.88 | 33.01

1907.5 20375
17.79 10.11 -4.54 | 23.36 | 33.01

19.22 9.95 -4.46 24.7 33.01

1852.5 19975

BAND 2 19.47 9.95 -446 | 24.95 | 33.01

BW: 5M 19.62 | 10.03 | -4.51 | 25.15 | 33.01

1880.0 18900

QPSK 20.64 | 10.04 | -4.51 | 26.16 | 33.01

RB: 1,24 17.21 | 10.12 | -4.55 | 22.78 | 33.01

1907.5 20375
17.6 10.12 -4.55 | 23.18 | 33.01

19.12 9.95 -4.46 24.6 33.01

1852.5 19975

BAND 2 19.49 9.95 -446 | 2497 | 33.01

BW: 5M 19.65 | 10.04 | -4.51 | 25.18 | 33.01

1880.0 18900

16QAM 20.6 10.03 | -4.51 | 26.12 | 33.01

RB: 1,0 1754 | 10.11 | -4.54 | 23.11 | 33.01

1907.5 20375
17.99 10.11 -4.54 | 23.56 | 33.01

19.36 9.95 -446 | 24.84 | 33.01

1852.5 19975

BAND 2 19.51 9.95 -4.46 | 24.99 | 33.01

BW: 5M 19.92 | 10.03 | -4.51 | 25.44 | 33.01

1880.0 18900

16QAM 2093 | 10.04 | -451 | 26.46 | 33.01

RB: 1,24 17.5 10.12 -4.55 | 23.07 | 33.01

1907.5 20375

I < IK|IT<K<|ITIKITIKITIK|IT|<KITI|ITIKIZIIKKITIKITI

17.92 10.12 -4.55 | 23.49 | 33.01
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EUT Measurement
. Fundamental Antenna S.G. |Antenna| Cable e
Operation Band | " ¢ 0y ency | ©H Pol. Output | Gain | Loss | ERP | Limit
MHz V/H dBm dBi dB dBm dBm

18.62 9.95 -4.47 241 33.01

1855.0 18650

BAND 2 19.59 9.95 -4.47 | 25.08 | 33.01

BW: 10M 19.35 | 10.03 | -4.51 | 24.87 | 33.01

QPSK 1880.0 18900 20.76 | 10.03 | -4.51 | 26.28 | 33.01

RB: 1,0 17.57 | 10.11 | -4.54 | 23.13 | 33.01

1905.0 19150 18.26 | 1011 | -454 | 23.83 | 33.01

12.8 9.96 -4.47 | 18.29 | 33.01

1855.0 18650

BAND 2 19.68 9.96 -4.47 | 2517 | 33.01

BW: 10M 19.87 | 10.04 | -4.51 254 | 33.01

QPSK 1880.0 18900 21.32 | 10.04 | -451 | 26.85 | 33.01

RB: 1,49 17.66 | 10.12 | -4.55 | 23.23 | 33.01

1905.0 19150 1843 | 1012 | -455 | 24 | 33.01

18.81 9.95 -4.47 24.3 33.01

1855.0 18650

BAND 2 19.64 9.95 -447 | 2512 | 33.01

BW: 10M 19.33 | 10.03 | -4.51 | 24.86 | 33.01

16QAM 1880.0 | 18900 2086 | 1003 | -451 | 26.38 | 33.01

RB: 1,0 17.88 10.1 454 | 23.44 | 33.01

1905.0 19150 18.56 | 10.09 | -4.54 | 24.12 | 33.01

19.1 9.96 -4.47 | 2459 | 33.01

1855.0 18650

BAND 2 19.75 9.96 -4.47 | 25.24 | 33.01

BW: 10M 20 10.04 | -4.51 | 25.53 | 33.01

1880.0 18900

16QAM 21.48 10.04 -451 | 27.01 | 33.01

RB: 1,49 17.8 10.12 -4.55 | 23.37 | 33.01

1905.0 19150

I < IK|IT<K<|ITIK|ITIKITIK|IT|<KITI|ITI<KIZIIKITIKITI

18.53 10.12 -4.55 241 33.01
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EUT Measurement
. Fundamental Antenna S.G. |Antenna| Cable e
Operation Band | " ¢ 0y ency | ©H Pol. Output | Gain | Loss | ERP | Limit
MHz V/H dBm dBi dB dBm dBm

18.99 9.94 -446 | 24.47 | 33.01

1857.5 18675

BAND 2 19.7 9.95 -4.47 | 25.18 | 33.01

BW: 15M 19.26 | 10.02 45 | 24.78 | 33.01

QPSK 1880.0 18900 20.49 | 10.02 45 | 26.01 | 33.01

RB: 1,0 19.06 | 10.08 | -4.53 | 24.61 | 33.01

19025 19125 19.18 | 10.08 | -4.53 | 24.73 | 33.01

18.6 9.97 -4.48 241 33.01

1857.5 18675

BAND 2 19.29 9.98 -448 | 24.78 | 33.01

BW: 15M 19.78 | 10.05 | -4.52 | 25.31 | 33.01

QPSK 1880.0 18900 21 10.05 | -4.52 | 26.54 | 33.01

RB: 1,74 17.41 | 10.12 | -4.55 | 22.98 | 33.01

19025 19125 17.92 | 1012 | -455 | 23.49 | 33.01

18.88 9.94 -446 | 24.36 | 33.01

1857.5 18675

BAND 2 19.81 9.94 -446 | 25.28 | 33.01

BW: 15M 19.34 | 10.02 45 | 24.86 | 33.01

16QAM 1880.0 | 18900 2059 | 10.02 | -45 | 26.11 | 33.01

RB: 1,0 19.14 | 10.08 | -4.53 | 24.69 | 33.01

19025 19125 18.85 | 10.08 | -4.53 | 244 | 33.01

18.83 9.98 -448 | 2433 | 33.01

1857.5 18675

BAND 2 19.56 9.98 -4.48 | 25.05 | 33.01

BW: 15M 20.09 | 10.05 | -4.52 | 2562 | 33.01

1880.0 18900

16QAM 21.31 10.05 -452 | 26.84 | 33.01

RB: 1,74 17.73 10.12 | -4.55 23.3 | 33.01

1902.5 19125

I < IK|IT<K<|ITIK|ITIKITIK|IT|<KITI|ITI<KIZIIKITIKITI

18.03 10.12 -4.55 | 23.61 | 33.01
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EUT Measurement
. Fundamental Antenna S.G. |Antenna| Cable e
Operation Band | " ¢ 0y ency | ©H Pol. Output | Gain | Loss | ERP | Limit
MHz V/H dBm dBi dB dBm dBm

18.54 9.94 -446 | 24.02 | 33.01

1860.0 18700

BAND 2 1916 | 9.94 | -446 | 24.64 | 33.01

BW: 20M 18.28 10 -4.49 | 23.79 | 33.01

QPSK 1880.0 18900 19.48 | 10.01 45 25 33.01

RB: 1,0 19.36 | 10.07 | -4.52 | 24.9 | 33.01

1900.0 19100 20.02 | 10.07 | -4.52 | 25.56 | 33.01

18.27 9.99 -4.49 | 23.78 | 33.01

1860.0 18700

BAND 2 19.25 9.99 -449 | 2475 | 33.01

BW: 20M 19.85 | 10.05 | -4.52 | 25.38 | 33.01

QPSK 1880.0 18900 20.92 | 10.06 | -4.52 | 26.45 | 33.01

RB: 1,99 17.54 | 10.12 | -4.55 | 23.11 | 33.01

1900.0 19100 18.28 | 1012 | -455 | 23.85 | 33.01

18.97 9.94 -446 | 24.45 | 33.01

1860.0 18700

BAND 2 19.69 9.94 -446 | 25.17 | 33.01

BW: 20M 18.63 10 -4.49 | 2414 | 33.01

16QAM 1880.0 | 18900 19.89 | 10 | 449 | 254 | 33.01

RB: 1,0 19.64 | 10.07 | -4.52 | 25.18 | 33.01

19000 | 19100 20.11 | 10.07 | -4.52 | 25.66 | 33.01

18.57 9.99 -4.49 | 24.07 | 33.01

1860.0 18700

BAND 2 19.59 9.99 449 | 251 33.01

BW: 20M 19.96 | 10.05 | -4.52 | 255 | 33.01

1880.0 18900

16QAM 21.16 10.05 -4.52 26.7 33.01

RB: 1,99 17.75 10.12 -455 | 23.32 | 33.01

1900.0 19100
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18.2 10.12 -4.55 | 23.77 | 33.01
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EUT Measurement
. Fundamental Antenna S.G. |Antenna| Cable e
Operation Band | " ¢ 0y ency | ©H Pol. Output | Gain | Loss | ERP | Limit
MHz V/H dBm dBi dB dBm dBm

17.65 9.48 -4.31 | 22.83 | 30.00
1712.5 19975

BAND 4 17.88 9.48 -4.31 | 23.05 | 30.00

BW: 5M 16.33 9.55 -4.31 | 21.57 | 30.00

1732.5 20175

QPSK 18.38 9.55 -4.31 | 23.62 | 30.00

RB: 1,0 16.9 9.62 | -4.34 | 22.18 | 30.00

1752.5 20375
19 9.62 -4.34 | 24.28 | 30.00

17.53 9.48 -4.31 22.7 30.00
1712.5 19975

BAND 4 18.06 9.48 -4.31 | 23.23 | 30.00

BW: 5M 15.97 9.55 -4.31 | 21.22 | 30.00

1732.5 20175

QPSK 18.48 9.55 -4.31 | 23.72 | 30.00

RB: 1,24 16.57 | 9.62 | -4.34 | 21.86 | 30.00

1752.5 20375
18.9 9.62 -4.34 | 24.18 | 30.00

17.77 9.48 -4.31 | 22.94 | 30.00
1712.5 19975

BAND 4 18.05 9.48 -4.31 | 23.23 | 30.00

BW: 5M 16.44 9.55 -4.31 | 21.68 | 30.00

1732.5 20175

16QAM 18.42 9.55 -4.31 | 23.66 | 30.00

RB: 1,0 16.9 9.62 | -4.34 | 22.18 | 30.00

1752.5 20375
18.95 9.62 -4.34 | 24.23 | 30.00

18.29 9.48 -4.31 | 23.46 | 30.00

1712.5 19975

BAND 4 18.52 9.48 -4.31 | 23.69 | 30.00

BW: 5M 16.58 9.55 -4.31 | 21.82 | 30.00

1732.5 20175

16QAM 18.44 9.55 -4.31 | 23.68 | 30.00

RB: 1,24 16.94 9.62 -4.34 | 22.22 | 30.00

1752.5 20375

I < IK|IT<K<|ITIKITIKITIK|IT|<KITI|ITI<KIZIIKKITIKITI

19.23 9.62 -4.34 | 24.51 | 30.00
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EUT Measurement
. Fundamental Antenna S.G. |Antenna| Cable e
Operation Band | " ¢ 0y ency | ©H Pol. Output | Gain | Loss | ERP | Limit
MHz V/H dBm dBi dB dBm dBm

17.07 9.49 -4.31 | 22.24 | 30.00
1715.0 20000

BAND 4 17.01 | 949 | -4.31 | 2219 | 30.00

BW: 10M 16.14 9.54 -4.31 | 21.37 | 30.00

1732.0 20175

QPSK 18.06 9.55 -4.31 | 23.29 | 30.00

RB: 1,0 16.41 9.61 -4.33 | 21.69 | 30.00

1750.0 20350
18.63 9.61 -4.33 | 23.91 | 30.00

18.38 9.5 -4.31 | 23.57 | 30.00
1715.0 20000

BAND 4 18.78 9.5 -4.31 | 23.97 | 30.00

BW: 10M 16.51 9.56 -4.31 | 21.76 | 30.00

1732.0 20175

QPSK 18.48 9.56 -4.31 | 23.73 | 30.00

RB: 1,49 16.92 | 9.62 | -4.33 | 222 | 30.00

1750.0 20350
19.33 9.62 -4.33 | 24.61 | 30.00

17.57 9.49 -4.31 | 22.75 | 30.00
1715.0 20000

BAND 4 17.95 | 9.49 | -4.31 | 23.12 | 30.00

BW: 10M 16.81 9.55 -4.31 | 22.05 | 30.00

1732.0 20175

16QAM 18.77 9.55 -4.31 24 30.00

RB: 1,0 16.95 9.6 -4.33 | 22.22 | 30.00

1750.0 20350
18.92 9.6 -4.33 24.2 | 30.00

18.47 9.5 -4.31 | 23.66 | 30.00

1715.0 20000

BAND 4 9.81 9.5 -4.31 15 30.00

BW: 10M 16.82 9.56 -4.31 | 22.07 | 30.00

1732.0 20175

16QAM 18.8 9.56 -4.31 | 24.05 | 30.00

RB: 1,49 7.95 9.6 -4.33 | 13.23 | 30.00

1750.0 20350

I < IK|IT<K<|ITIK|ITIKITIK|IT|<KITI|ITIKIZIIKKITIKITI

19.62 9.62 -4.33 24.9 30.00
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EUT Measurement
. Fundamental Antenna S.G. |Antenna| Cable e
Operation Band | " ¢ 0y ency | ©H Pol. Output | Gain | Loss | ERP | Limit
MHz V/H dBm dBi dB dBm dBm

17.47 9.49 -4.31 | 22.65 | 30.00
1717.5 20025

BAND 4 18.24 | 9.49 | -4.31 | 23.42 | 30.00

BW: 15M 17.61 9.54 -4.31 | 22.84 | 30.00

1732.5 20175

QPSK 19.24 9.54 -4.31 | 24.47 | 30.00

RB: 1,0 16.15 | 9.59 | -4.32 | 21.43 | 30.00

1747.5 20325
19.21 9.59 -4.32 | 24.48 | 30.00

17.78 9.52 -4.31 | 22.99 | 30.00
1717.5 20025

BAND 4 18.53 9.52 -4.31 | 23.73 | 30.00

BW: 15M 16.24 9.57 -4.31 21.5 | 30.00

1732.5 20175

QPSK 18.7 9.57 -4.31 | 23.95 | 30.00

RB: 1,74 15.71 9.62 | -4.33 | 20.99 | 30.00

1747.5 20325
19.65 9.62 -4.33 | 24.94 | 30.00

17.22 9.49 -4.31 224 30.00
1717.5 20025

BAND 4 18.01 | 9.49 | -4.31 | 23.19 | 30.00

BW: 15M 17.45 9.54 -4.31 | 22.67 | 30.00

1732.5 20175

16QAM 19.01 9.54 431 | 24.24 | 30.00

RB: 1,0 16.5 9.58 | -4.31 | 21.77 | 30.00

1747.5 20325
19.4 9.58 -4.31 | 24.67 | 30.00

18.28 9.51 -4.31 | 23.48 | 30.00

1717.5 20025

BAND 4 19.41 9.52 -4.31 | 24.61 | 30.00

BW: 15M 16.67 9.56 -4.31 | 21.93 | 30.00

1732.5 20175

16QAM 19.18 9.57 -4.31 | 24.44 | 30.00

RB: 1,74 16.18 9.62 -4.33 | 21.46 | 30.00

1747.5 20325

I < IK|IT<K<|ITIK|ITIKITIK|IT|<KITI|ITIKIZIIKKITIKITI

20.04 9.62 -4.33 | 25.33 | 30.00
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EUT Measurement
. Fundamental Antenna S.G. |Antenna| Cable e
Operation Band | " ¢ 0y ency | ©H Pol. Output | Gain | Loss | ERP | Limit
MHz V/H dBm dBi dB dBm dBm

17.36 9.47 -4.31 | 22.53 | 30.00
1720.0 20050

BAND 4 12.35 9.48 -4.31 17.52 | 30.00

BW: 20M 17.72 9.53 -4.31 | 22.94 | 30.00

1732.5 20175

QPSK 18.65 9.53 -4.31 | 23.87 | 30.00

RB: 1,0 16.17 | 9.56 | -4.31 | 21.42 | 30.00

1745.0 20300
18.2 9.57 -4.31 | 23.47 | 30.00

17.59 9.53 -4.31 | 22.81 | 30.00
1720.0 20050

BAND 4 1917 | 953 | -4.31 | 24.39 | 30.00

BW: 20M 16.62 9.57 -4.31 | 21.88 | 30.00

1732.5 20175

QPSK 19.29 9.57 -4.31 | 24.55 | 30.00

RB: 1,99 15.98 | 9.61 -4.33 | 21.26 | 30.00

1745.0 20300
19.88 9.62 -4.33 | 25.16 | 30.00

18.06 9.47 -4.31 | 23.22 | 30.00
1720.0 20050

BAND 4 18.54 9.47 -4.31 | 23.71 | 30.00

BW: 20M 18.44 9.53 -4.31 | 23.66 | 30.00

1732.5 20175

16QAM 19.7 9.53 -4.31 | 24.92 | 30.00

RB: 1,0 16.76 | 956 | -4.31 | 22.01 | 30.00

1745.0 20300
18.95 9.56 -4.31 24.2 30.00

18.06 9.53 -4.31 | 23.28 | 30.00

1720.0 20050

BAND 4 19.91 9.53 -4.31 | 25.13 | 30.00

BW: 15M 16.85 9.57 431 | 22.11 | 30.00

1732.5 20175

16QAM 19.5 9.57 -4.31 | 24.76 | 30.00

RB: 1,99 16.29 9.62 -4.33 | 21.57 | 30.00

1745.0 20300

I < IK|IT<K<|ITIK|ITIKITIK|IT|<KITI|ITIKIZIIKKITIKITI

20.21 9.61 -4.33 | 25.49 | 30.00
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EUT Measurement
. Fundamental Antenna S.G. |Antenna| Cable e
Operation Band | " ¢ 0y ency | ©H Pol. Output | Gain | Loss | ERP | Limit
MHz V/H dBm dBd dB dBm dBm

17.56 3.28 -2.91 17.93 | 44.77
779.5 23205

BAND 13 17.07 | 328 | -291 | 17.44 | 4477

BW: 5M 17.22 3.29 291 | 17.59 | 44.77

782.0 23230

QPSK 17.56 3.27 291 | 17.92 | 44.77

RB: 1,0 18 329 | -2.91 | 18.39 | 4477

784.5 23255

10.96 3.29 -2.91 11.35 | 44.77

17.12 3.28 -2.91 17.48 | 44.77
779.5 23205

BAND 13 16.45 | 3.28 | -2.91 | 16.82 | 44.77

BW: 5M 18.08 3.29 291 | 18.46 | 44.77

782.0 23230

QPSK 17.55 3.3 291 | 17.95 | 44.77

RB: 1,24 1811 | 329 | -291 | 185 | 4477

784.5 23255

17.59 3.29 -2.91 17.98 | 44.77

17.74 3.27 -2.91 18.1 44.77
779.5 23205

BAND 13 17.32 | 327 | -2.91 | 17.69 | 44.77

BW: 5M 17.11 3.27 291 | 17.48 | 44.77

782.0 23230

16QAM 16.89 3.29 291 | 17.27 | 44.77

RB: 1,0 18.35 | 329 | -2.91 | 18.74 | 44.77

784.5 23255

17.86 3.29 -2.91 18.25 | 44.77

18.02 3.28 -2.91 18.39 | 44.77
779.5 23205

BAND 13 17.08 | 3.28 | -2.91 | 17.45 | 44.77

BW: 5M 18.86 3.29 291 | 19.24 | 44.77

782.0 23230

16QAM 18.47 3.29 291 | 18.85 | 44.77

RB: 1,24 19.16 | 329 | -2.91 | 19.55 | 4477

784.5 23255

I < | I<|ITIK|T|IK|TIK|TIK|IT|IK|TIK T[T |TI<|T|<

18.56 3.29 -2.91 18.95 | 44.77
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EUT Measurement
. Fundamental Antenna S.G. |Antenna| Cable e
Operation Band | " ¢ 0y ency | ©H Pol. Output | Gain | Loss | ERP | Limit
MHz V/H dBm dBd dB dBm dBm
BAND 13 Y 16.79 | 328 | -291 | 17.16 | 4477

BW: 10M

QPSK 782.0 23230

H 16.01 | 328 | -2.91 | 16.38 | 44.77
RB: 1,0

BAND 13 v 18.9 3.29 291 | 19.28 | 4477

BW: 10M
QPSK 782.0 23230

RB: 1,49 H 18.05 | 329 | 291 | 1843 | 44.77
BAND 13 Vv 1758 | 328 | 291 | 17.95
BW: 10M 782.0  |23230 | ' - i

16QAM ’

RB: 1,0 H 16.98 | 328 | 291 | 17.35 | 44.77
BAND 13 \ 19.3 3.29 -2.91 | 19.68 | 44.77
BW: 10M
160AM 7820  |23230

H 1835 | 329 | 291 | 18.74 | 44.77

RB: 1,49
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8. OCCUPIED BANDWIDTH MEASUREMENT

8.1. Standard Applicable
The occupied bandwidth is the frequency bandwidth such that, below its lower and above its
upper frequency limits, the mean powers radiated are each equal to 0.5 percent of the total
mean power.
According to §FCC 2.1049 (99%)

8.2. Test Set-up

Communication
EUT Splitter Tester

Attenuator

Spectrum analyzery

8.3. Measurement Procedure
The EUT’s output RF connector was connected with a short cable to the spectrum analyzer,
RBW was set to about 1% of emission BW, VBW= 3 times RBW, -26dBc display arrow was
placed on the screen (or 26dB bandwidth), the occupied bandwidth is the delta frequency
between the two points where the display line intersects the signal trace. Then set RBW to
99% bandwidth, RBW= 1%, VBW= 3 RBW, with span > 2 * Signal BW, set % Power = 99%.

NOTE: For the plot of bandwidth measurement, the marker of the 99% bandwidth is dia-
mond-shape while the marker of the 20dB BW is arrow-mark

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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8.4. Measurement Equipment Used
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SGS Conducted Room
Name of Equipment | Manufacturer Model Serial Number Calibration [Calibration
Date Due
Radio Communication Anritsu MT8820C 6200995019 | 09/25/2015 | 09/24/2016
Analyzer
DC Power Supply Agilent E3640A MY52410006 11/05/2015 | 11/04/2016
Spectrum Analyzer Agilent E4446A MY51100003 | 01/28/2016 | 01/27/2017
CCA,USB-4432 NI 198755E-02L 18F909F 03/03/2016 | 03/02/2017
Coaxial Cable Huber Suhner Sﬁ’ggEFPLEX MY2616/2 | 01/02/2016 | 01/01/2017
Temperature Chamber TERCHY MHG-120LF 911009 05/17/2016 | 05/16/2017
DC Block Mini-Circuits BLK-18-S+ 1 01/02/2016 | 01/01/2017
Attenuator Mini-Circuit BW-S10wW2+ 2 01/02/2016 | 01/01/2017
Splitter RF-LAMBAD |RFLT2W1G18G|11-JSPF412-018( 01/02/2016 | 01/01/2017
8.5. Measurement Result
99% Bandwidth
LTE BAND 2
Channel bandwidth: 5MHz Channel bandwidth: 10MHz
99% Bandwidth 99% Bandwidth
Frequency CH (MHz) Frequency CH (MHz)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
1852.5 18625 4.4919 4.4870 1855.0 18650 8.9880 8.9631
1880.0 18900 4.4847 4.4952 1880.0 18900 8.9781 8.9715
1907.5 19175 4.5057 4.5047 1905.0 19150 8.9696 8.9481
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LTE BAND 2
Channel bandwidth: 15MHz Channel bandwidth: 20MHz
99% Bandwidth 99% Bandwidth
Frequency (MHz) Frequency (MHz)
(MHz) CH (MHz) CH
QPSK 16QAM QPSK 16QAM
1857.5 18675 13.5190 13.5237 1860.0 18700 18.0078 18.0132
1880.0 18900 13.4854 13.4675 1880.0 18900 17.8813 17.9176
1902.5 19125 13.4906 13.4744 1900.0 19100 17.9670 17.9922
LTE BAND 4
Channel bandwidth: 5MHz Channel bandwidth: 10MHz
99% Bandwidth 99% Bandwidth
Frequency (MHz) Frequency (MHz)
(MHz) CH (MHz) CH
QPSK 16QAM QPSK 16QAM
1712.5 19957 4.4985 4.4870 1715.0 20000 8.9821 8.9599
1732.5 20175 4.4879 4.4930 1732.5 20175 8.9696 8.9769
1752.5 20375 4.4917 4.5038 1750.0 20350 8.9552 8.9486
LTE BAND 4
Channel bandwidth: 15MHz Channel bandwidth: 20MHz
99% Bandwidth 99% Bandwidth
Frequency (MHz) Frequency (MHz)
(MHz) CH (MHz) CH
QPSK 16QAM QPSK 16QAM
1717.5 20025 13.5375 13.5046 1720.0 20050 17.9521 17.9739
1732.5 20175 13.4635 13.4771 1732.5 20175 17.8835 17.8994
1747.5 20325 13.4649 13.4870 1745.0 20300 17.9294 17.9246
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LTE BAND 13
Channel bandwidth: 5MHz Channel bandwidth: 10MHz
99% Bandwidth 99% Bandwidth
Frequency (MHz) Frequency (MHz)
(MHz) CH (MHz) CH
QPSK 16QAM QPSK 16QAM
779.5 23205 | 4.4846 4.4965
782.0 23230 | 4.4953 4.5053 23230 782 8.9882 8.9688
784.5 | 23255 | 4.4707 4.4825
26dB Bandwidth
LTE BAND 2
Channel bandwidth: 5MHz Channel bandwidth: 10MHz
26 Bandwidth 26 Bandwidth
Frequency (MHz) Frequency (MHz)
(MHz) CH (MHz) CH
QPSK 16QAM QPSK 16QAM
1852.5 18625 4.889 4.906 1855.0 18650 9.724 9.747
1880.0 18900 4.900 4.860 1880.0 18900 9.758 9.791
1907.5 19175 4.917 4.983 1905.0 19150 9.888 9.776
LTE BAND 2

Channel bandwidth: 15MHz

Channel bandwidth: 20MHz

26 Bandwidth 26 Bandwidth
Frequency (MHz) Frequency (MHz)
MHz) | CH MHz) | CH
QPSK 16QAM QPSK 16QAM
1857.5 18675 14.713 14.617 1860.0 18700 19.493 19.385
1880.0 18900 14.500 14.618 1880.0 18900 19.115 19.565
1902.5 19125 15.588 14.733 1900.0 19100 19.454 19.214

CARBRPHLFG ARF
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LTE BAND 4
Channel bandwidth: 5MHz Channel bandwidth: 10MHz
26 Bandwidth 26 Bandwidth
Frequency (MHz) Frequency (MHz)
(MHz) CH (MHz) CH
QPSK 16QAM QPSK 16QAM
1712.5 19957 4.887 4.893 1715.0 20000 9.715 9.752
1732.5 20175 4.880 4 876 1732.5 20175 9.756 9.573
1752.5 20375 4.882 4.867 1750.0 20350 9.635 9.681
LTE BAND 4
Channel bandwidth: 15MHz Channel bandwidth: 20MHz
26 Bandwidth 26 Bandwidth
Frequency (MHz) Frequency (MHz)
(MHz) CH (MHz) CH
QPSK 16QAM QPSK 16QAM
1717.5 20025 14.737 14.731 1720.0 20050 19.409 19.257
1732.5 20175 14.395 14.466 1732.5 20175 19.169 18.922
1747.5 20325 14.392 14.575 1745.0 20300 19.126 19.546
LTE BAND 13

Channel bandwidth: 5MHz

Channel bandwidth: 10MHz

26 Bandwidth 26 Bandwidth
Frequency (MHz) Frequency (MHz)
(MHz) CH (MHz) CH
QPSK 16QAM QPSK 16QAM
779.5 | 23205 | 4.897 4.856
782.0 |23230| 4.923 4.942 23230 782 9.696 9.710
784.5 | 23235| 4.819 4.903
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99% & 26dB Bandwidth Test Data
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5MHz BW LTE-Band 2 QPSK Channel Mid
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5MHz BW LTE-Band 2 QPSK Channel High
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5MHz BW LTE-Band 2 16QAM Channel Low
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5MHz BW LTE-Band 2 16QAM Channel Mid
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5MHz BW LTE-Band 2 16QAM Channel High
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10MHz BW LTE-Band 2 QPSK Channel Low
Agilent L Freq/Channel

Center Freq

Ch Freqg 1.855 GH=z Trig Free 1 255ARREE GH=z

Dccupied Bandwidth

Start Freq
1.84508088 GHz

S5top Freq
1.86500088 GHz

CF 5tep
st 200008008 MHz

| Pl S QI p—— Autno Man

Freq Offset
B.ARRRRREE Hz

Hz #UBH

» 3 . Signal Track
Occupied Bandwidth Occ BH % Pwr il (), Off

8.9880 MHz % dB

Transmit Freq Error 1k
® B Bandwidth

Copyright 2000-2005 Agilent Technologies

10MHz BW LTE-Band 2 QPSK Channel Mid
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10MHz BW LTE-Band 2 QPSK Channel High
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10MHz BW LTE-Band 2 16QAM Channel Mid
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15MHz BW LTE-Band 2 QPSK Channel Low
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15MHz BW LTE-Band 2 QPSK Channel Mid
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15MHz BW LTE-Band 2 QPSK Channel High
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15MHz BW LTE-Band 2 16QAM Channel Mid
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20MHz BW LTE-Band 2 QPSK Channel Low
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9. OUT OF BAND EMISSION AT ANTENNA TERMINALS
9.1. Standard Applicable

FCC §27.53(h), §24.238(a), §27.53(c)(2) the magnitude of each spurious and harmonic emis-
sion that can be detected when the equipment is operated under the conditions specified in
the instruction manual and/ or alignment procedure, shall not be less than 43 + 10 log (mean

output power in watts) dBc below the mean power output outside a license’s frequency block
(-13dBm).

FCC §27.53(c) (4)

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

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

Band Edge Measurement:
FCC §27.53(c) (5)

Compliance with this provision is based on the use of measurement instrumentation employ-
ing a resolution bandwidth of 100 kilohertz or greater. However, in the 100 kilohertz bands
immediately outside and adjacent to a licensee’s frequency block, a resolution bandwidth of at
least 30 kHz may be employed.

FCC §27.53(h)

Compliance with this provision is based on the use of measurement instrumentation employ-
ing a resolution bandwidth of 1 megahertz or greater. However, in the 1 megahertz bands
immediately outside and adjacent to the licensee’s frequency block, a resolution bandwidth of
at least one percent of the emission bandwidth of the fundamental emission of the transmitter
may be employed. The emission bandwidth is defined as the width of the signal between two
points, one below the carrier center frequency and one above the carrier center frequency,
outside of which all emissions are attenuated at least 26 dB below the transmitter power.
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9.2. Test SET-UP

Communication
EUT Splitter Tester

Attenuator

Spectrum analyzerd

9.3. Measurement Procedure
Conducted Emission
The RF output of the transceiver was connected to a spectrum analyzer through appropriate
attenuation The resolution bandwidth of the spectrum analyzer was set at 1MHz, sufficient
scans were taken to show the out of band Emissions if any up to 10th harmonic.
To connect Antenna Port of EUT to Spectrum.

2. Set RBW = 1MHz & VBW = 1MHz on Spectrum.

3. Allow trace to fully stabilize

4. Repeat above procedures until all default test channel measured were complete.
Band Edge

1. To connect Antenna Port of EUT to Spectrum.

2. The band edge of low and high channels for the highest RF powers was measured. Set-
ting RBW = 1% EBW.

3. Allow trace to fully stabilize
Repeat above procedures until all default test channel measured were complete.
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9.4. Measurement Equipment Used
SGS Conducted Room
Name of Equipment | Manufacturer Model Serial Number Calibration [Calibration
Date Due
Radio Communication Anritsu MT8820C 6200995019 | 09/25/2015 | 09/24/2016
Analyzer

DC Power Supply Agilent E3640A MY52410006 | 11/05/2015 | 11/04/2016
Spectrum Analyzer Agilent E4446A MY51100003 | 01/28/2016 | 01/27/2017
CCA,USB-4432 NI 198755E-02L 18F909F 03/03/2016 | 03/02/2017
Coaxial Cable Huber Suhner Sﬁ’ggEFPLEX MY2616/2 | 01/02/2016 | 01/01/2017
Temperature Chamber TERCHY MHG-120LF 911009 05/17/2016 | 05/16/2017
DC Block Mini-Circuits BLK-18-S+ 1 01/02/2016 | 01/01/2017
Attenuator Mini-Circuit BW-S10W2+ 2 01/02/2016 | 01/01/2017
Splitter RF-LAMBAD |RFLT2W1G18G|11-JSPF412-018| 01/02/2016 | 01/01/2017

9.5. Measurement Result:
Refer to next pages.

NOTE: The occurrence of the spike on the conducted emission is the signal of the funda-

mental emission.
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Out of Band emission at antenna terminals-5MHz BW LTE-Band 2
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Out of Band emission at antenna terminals -5MHz BW LTE-Band 2
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Out of Band emission at antenna terminals-5MHz BW LTE-Band 2
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Band edge emission at antenna terminals -5MHz BW LTE-Band 2
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Band edge emission at antenna terminals -5MHz BW LTE-Band 2
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Band edge emission at antenna terminals -5MHz BW LTE-Band 2
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Band edge emission at antenna terminals -5MHz BW LTE-Band 2
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Out of Band emission at antenna terminals—10MHz BW LTE-Band 2
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Out of Band emission at antenna terminals —10MHz BW LTE-Band 2
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Out of Band emission at antenna terminals—10MHz BW LTE-Band 2
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Band edge emission at antenna terminals —-10MHz BW LTE-Band 2
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Out of Band emission at antenna terminals-15MHz BW LTE-Band 2
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Out of Band emission at antenna terminals-5MHz BW LTE-Band 4
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Out of Band emission at antenna terminals -5MHz BW LTE-Band 4
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Out of Band emission at antenna terminals-5MHz BW LTE-Band 4
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Band edge emission at antenna terminals -5MHz BW LTE-Band 4
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Band edge emission at antenna terminals -5MHz BW LTE-Band 4
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Out of Band emission at antenna terminals—10MHz BW LTE-Band 4
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Out of Band emission at antenna terminals —10MHz BW LTE-Band 4
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