Report No.: E2/2016/B0021
Page: 1 of 122

ELECTROMAGNETIC EMISSIONS COMPLIANCE REPORT

INTENTIONAL RADIATOR CERTIFICATION TO
FCC PART27 SUBPART C & SUBPART L REQUIREMENT

OF
Product Name: Router

Model No.: QTAIG1
Model Difference: N/A

FCC ID: HFS-QTAIG1
Report No.: E2/2016/B0021
Issue Date: Dec. 19, 2016
FCC Rule Part: 2,27C &L

Prepared for: Quanta Computer Inc.
No.188, Wenhua 2nd Rd., Guishan Dist.,
Taoyuan City 33377, Taiwan

Prepared by: SGS Taiwan Ltd.
Electronics & Communication Laboratory
No.2, Keji 1st Rd., Guishan District, Taoyuan
City, Taiwan 333

Note: This report shall not be reproduced except in full, without the written approval of

SGS Taiwan Ltd. This document may be altered or revised by SGS Taiwan Ltd. per-

sonnel only, and shall be noted in the revision section of the document.

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.
AT GRP o ML S S EHRRELIRSL T FRFARSEET 02 c ARLAGAT TR FT > AT NMPAE -

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#* # 7 "% % A7 2 ¥ Bl % I 1 & 134 5L

c ARG I F |1(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



| Report No.: E2/2016/B0021
Page: 2 of 122
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1. GENERAL PRODUCT INFORMATION
1.1. Product Description

General:

Product Name: Router
Model No.: QTAIGT
Model Difference: N/A
Hardware Version: N/A
Software Version: N/A

3.7Vdc from Rechargeable Li-ion Battery

or 5.0V from AC/DC Adapter

_ Batterv: Model_ No.: IG1, _ .
Power Supply: Y- | Supplier: GETAC TECHNOLOGY CORP. in China

Adaoter. | Model No.: AD10290LF, Supplier: PI ELECTRONICS
Per | (H.K) Ltd.

LTE:

Rated

Operating Frequency Power

LTE-Band 4 (Bandwidth 5MHz) 1712.5MHz — 1752.5MHz | 23dBm
1715.0MHz — 1750.0MHz | 23dBm
1717.5MHz — 1747.5MHz | 23dBm

)
ards Frequency Range .
ond Powr 7 TAM9% | TE-Band 4 (Bandwidth 15MHz)
LTE-Band 4 (Bandwidth 20MHz) | 1720.0MHz — 1745.0MHz | 23dBm
LTE-Band 13 (Bandwidth 5MHz) | 779.5MHz — 784.5MHz 23dBm
LTE-Band 13 (Bandwidth 10MHz) | 782.0MHz — 782.0MHz 23dBm

(

Cellular Phone Stand- LTE-Band 4 (Bandwidth 10MHz
(
(
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Type of Emission

LTEBand | BW | Modulation | Type of Emission
(MHz)
LTE Band 4 5 QPSK 4M59G7D
LTE Band 4 5 16QAM 4M56D7W
LTE Band 4 10 QPSK 9M06G7D
LTE Band 4 10 16QAM IM11D7W
LTE Band 4 15 QPSK 13M7G7D
LTE Band 4 15 16QAM 13M6D7W
LTEBand4 | 20 QPSK 18M1G7D
LTEBand 4| 20 16QAM 18M2D7W
LTE Band 13 5 QPSK 4M59G7D
LTE Band 13 5 16QAM 4M61D7W
LTE Band 13| 10 QPSK 9M09G7D
LTE Band 13] 10 16QAM 9M10D7W

Max ERP/EIRP measurement result:

LTE Band Bandwidth | Modulation | (dBm) ERP / (W)
LTE Band 4 5MHz QPSK 23.01 EIRP | 0.200
LTE Band 4 5MHz 16QAM 22.99 EIRP | 0.199
LTEBand4 | 10MHz QPSK 22.75 EIRP | 0.188
LTEBand4 | 10MHz 16QAM | 22.87 | EIRP | 0.194
LTEBand4 | 15MHz QPSK 22.86 | EIRP | 0.193
LTEBand4 | 15MHz 16QAM | 23.03 | EIRP | 0.201
LTEBand 4 | 20MHz QPSK 23.23 | EIRP | 0.210
LTEBand 4| 20MHz 16QAM | 22.97 | EIRP | 0.198
LTE Band 13| 5MHz QPSK 22.17 | ERP | 0.165
LTE Band 13| 5MHz 16QAM | 22.35 | ERP | 0.172
LTE Band 13| 10MHz QPSK 22.06 | ERP | 0.161
LTE Band 13| 10MHz 16QAM 22.71 ERP 0.187
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1.2. Product Feature of Equipment Under Test
The equipment under Test (Hereafter Called: EUT) is supporting Wi-Fi 802.11b/g/n, Bluetooth
and NFC features, and below is details of information.

Product Feature

Product Name: Router

Model No.: QTAIG1

Model Difference: N/A

FCC ID: HFS-QTAIGT
Wi-Fi- Specification 802.11b/g/n

LTE Operating Band (s) FCCBand4/13
LTE Rel. Version Rel.10

Note: The above EUT information was declared by manufacturer. Please refer to the specifications
or user’s manual for more detailed description.
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Test Methodology of Applied Standards

FCC 47 CFR Part 2, 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.

2. The composite system is compliance with FCC Subpart B is authorized under the
certification procedure.
Test Facility

SGS Taiwan Ltd. Electronics & Communication Laboratory No.2, Keji 1st Rd.,
Guishan District, Taoyuan City, Taiwan 333, (TAF code 0513)

FCC Registration Numbers are: 735305
Special Accessories

No special accessories were used during testing.

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 aturn 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:
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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.

Band 4: Offset = RF cable loss (0.3dB) + splitter (4dB) + attenuator (10dB) = 14.3(dB)
Band 13: Offset = RF cable loss (0.9dB) + splitter (3dB) + attenuator (10dB) = 13.9(dB)

2.5. Final Amplifier Voltage and Current Information:

Test mode DC voltage (V)| DC current (mA)
LTE Band 4 5M QPSK 3.8 713
LTE Band 4 5M 16QAM 3.8 679
LTE Band 4 10M QPSK 3.8 712
LTE Band 4 _10M 16QAM 3.8 684
LTE Band 4 _15M QPSK 3.8 785
LTE Band 4 15M 16QAM 3.8 751
LTE Band 4 20M QPSK 3.8 791
LTE Band 4 20M 16QAM 3.8 761
LTE Band 13_5M QPSK 3.8 716
LTE Band 13_5M 16QAM 3.8 678
LTE Band 13_10M QPSK 3.8 721
LTE Band 13_10M 16QAM 3.8 687
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2.6. Configuration of Tested System
Fig. 2-1 Configuration of Tested System (Fixed Channel-Conducted)

L)Lk = OO &

Caommma < 99

Fig. 2-2 Configuration of Tested System (Fixed Channel-Radiated)

EUT

Remote Side

oo

| fom ]
[ ]

]
(= F=]

2]

ann OO L

Table 2-1 Equipment Used in

Model/
lte Equipment Mfr/Brand Series No. |Data Cable| Power
m Type No. Cord

Radio Communication
Analyzer
2. | DC Power Supply Agilent E3640A |MY53140006| shielded |Un-shielded

Test Software N/A N/A N/A N/A N/A

Anritsu 8820C 6201107337| shielded |Un-shielded
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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)

§27.50(b)(9) ERP/ EIRP measurement Compliant

§27.50(d)(4)

§2.1049(h) 99% Occupied Bandwidth Compliant
§2.1051

Out of Band Emissions at Antenna

§27.53(¢)(2), §27.53()(4), Terminals and Band Edge

§27.53(c)(5), §27.53(h)
§2.1051
§27.53(c)(2), §27.53(c)(4), | Field Strength of Spurious Radiation Compliant

§27.53(c)(5), §27.53(h)
§27.53(d) (5)
§27.50(i) (B)
§2.1055(a)(1)
§27.54

Compliant

Peak to Average Ratio Compliant

Frequency Stability Compliant

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
LTE Band 4/13 H-plan H-plan
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LTE Band 4 MODE

AVAILABLE TESTED CHANNEL
TESTITEM | "cLANNEL | CHANNEL |BANDWIDTH| MODULATION MODE
19975, 20175,
19975 to 20375 1029 5MHz QPSK, 160AM |1 RB/ 0,24 RB Offset
20000 to 20350 200%%’3%%1 75, 10MHz QPSK, 16QAM |1 RB/ 0,49 RB Offset
EIRP 20025, 20175,
20025 to 20325 > 20 15MHz QPSK, 160AM |1 RB/ 0,74 RB Offset
20050 to 20300 20052%’3%%1 75, 20MHz QPSK, 16QAM |1 RB/ 0,99 RB Offset
FREQUENCY
20000 to 20350 20175 10MH QPSK, Full RB
STABILITY z !
19975 to 20375 19972%’327%1 75, 5MHz QPSK, 16QAM Full RB
OCCUPIED | 20000 to 20350 200%%’325%1 75, 10MHz QPSK, 16QAM Full RB
BANDWIDTH | 50025 t0 20325 20022%’3?;%1 75, 15MHz QPSK, 16QAM Full RB
20050 to 20300 20052%’3%%1 75, 20MHz QPSK, 16QAM Full RB
19975, 20175,
19975 to 20375 2 5MHz 16QAM Full RB
PEAK TO 20000 to 20350 200%%’3%%1 75, 10MHz 16QAM Full RB
AVERAGE 20025, 20175
RATIO 20025 to 20325 ool 7 15MHz 16QAM Full RB
20050 to 20300 20052%’3%%1 75, 20MHz 16QAM Full RB
1997510 20375 | 19975, 20375 5MHz QPSK, 1 RB/ OF’ﬁﬂ Eg Offset
20000 t0 20350 | 20000, 20350 10MHz QPSK, 1 RB/ OF"JI? sg Offset
BAND EDGE
20025 10 20325 | 20025, 20325 15MHz QPSK, 1 RB/ OF’Zﬁ sg Offset
20050 t0 20300 | 20050, 20300 20MHz QPSK, 1 RB/ Oﬁﬁﬁ FF:E’ Offset
19975 to 20375 19972%327%1 75, 5MHz QPSK, 1 RB, 0 RB Offset
CONDUGTED | 20000 to 20350 200%%’325%1 75, 10MHz QPSK, 1 RB, 0 RB Offset
EMISSION | 50025 10 20325 20022%’322%1 75, 15MHz QPSK. 1 BB, 0 RB Offset
20050 to 20300 20052%’3%%1 75, 20MHz QPSK. 1 BB, 0 RB Offset
RADIATED 20050, 20175,
EMISSION | 200501020300 020 20MHz QPSK. 1 RB/ 0 BB Offset
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AVAILABLE TESTED CHANNEL
TEST ITEM CHANNEL CHANNEL |BANDWIDTH MODULATION MODE
23205 to 23255 232%%’2%%230’ 5MHz QPSK, 160AM | 1 RB/ 0,24 RB Offset
ERP
23230 23230 10MHz QPSK. 160AM | 1 RB/ 0,49 RB Offset
Fg.'?gglﬁf‘rg\( 23230 23230 10MHz QPSK, Full RB
23205, 23230,
OCCUPIED | 232051023255 P 5MHz QPSK, 16QAM Full RB
BANDWIDTH 23230 23230 10MHz QPSK, 16QAM Full RB
PEAK TO 23205 to 23255 232%%’2%%230’ 5MHz 16QAM Full RB
AVERAGE
RATIO 23230 23230 10MHz 16QAM Full RB
23205 t0 23255 | 23205, 23255 5MHz QPSK, 1 RB/ OF’ﬁﬁ RRE Offset
BAND EDGE
23230 23230 10MHz QPSK, 1 RB/ OF’49 RB Offset
ull RB
23205, 23230,
CONDCUDETED 23205 to 23255 53055 5MHz QPSK, 1 RB, 0 RB Offset
EMISSION 23230 23230 10MHz QPSK, 1 RB, 0 RB Offset
EQ?S"%TOES 23230 23230 10MHz 16QAM 1 RB, 0 RB Offset
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5. MEASUREMENT UNCERTAINTY

Test Items Uncertainty
RF Power Output +/-1.10dB
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
F ili :
requency Stability vs /- 519 Hz
Temperature
F ili :
requency Stability vs /- 519 Hz
Voltage
Temperature +/- 0.65 °C
Humidity +/- 4.6 %
DC / AC Power Source DC= +/- 0.13%, AC=+/- 0.2%

Radiated Spurious Emission:

9kHz-30MHz: +/-2.87dB
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: +/-2.87dB
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-
guency 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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6.4. Measurement Equipment Used

Name of Equip- Serial Num- [Calibration| Calibration
ment Manufacturer Model ber Date Due
Spectrum Analyzer [KEYSIGHT ~ [N9010A MY54510568  |04/14/2016 [04/13/2017
Com;"eusrt‘g’ra“°” Anritsu MT8820C 6201107337 | 05/25/2016 | 05/24/2017
Coa’é'g(';gab'e WOKEN  |00100A1F1A195C|  RFo1 12/12/2015 | 12/11/2016
Temperature TERCHY MHK-120LK 1020582 | 06/16/2016 | 06/15/2017
Chamber
DC Block PASTERNACK PES210 RF29 12/12/2015 | 12/11/2016
Splitter RF-LAMBAD | RFLT2W1G18G RF35 12/12/2015 | 12/11/2016
Attenuator WOKEN 218FS-10 RF23 12/12/2015 | 12/11/2016
DC Power Supply Agilent E3640A MY53140006 | 05/04/2016 | 05/03/2017
Com;“eusrt‘g’ram” R&S CMU200 120239 11/25/2015 | 11/24/2016
Com;"eusrt‘g’ra“°” Anritsu MT8820C 6201107337 | 05/25/2016 | 05/24/2017
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6.5. Measurement Result
LTE Band 4

LTE Band 4_Uplink frequency band : 1710 to 1755 MHz
Conducted power(dBm)

QPSK 16QAM
(I\Iil\—/:/z) SF:Ee OESet Channel | Channel | Channel | Channel | Channel | Channel
(Low) (Mid) (High) (Low) (Mid) (High)
19975 20175 20375 19975 20175 20375
1 0 23.01 23.11 22.73 22.04 22.31 21.94
1 24 22.91 22.91 22.44 22.50 22.44 21.79
12 6 22.22 22.51 21.95 21.30 21.56 21.11
25 0 22.25 22.39 21.87 21.31 21.59 20.93

LTE Band 4 Uplink frequency band : 1710 to 1755 MHz
Conducted power(dBm)

BW RB RB QPSK 16QAM
(MHz) | Size | Offset Channel | Channel | Channel | Channel | Channel | Channel
(Low) (Mid) (High) (Low) (Mid) (High)
20000 20175 20350 20000 20175 20350
1 0 22.67 22.51 22.57 21.78 21.60 22.01
10 1 49 22.85 22.51 22.14 21.62 21.41 21.37
25 12 22.38 22.47 21.96 21.35 21.53 21.00
50 0 22.08 22.19 21.85 21.16 21.34 20.92

LTE Band 4_Uplink frequency band : 1710 to 1755 MHz
Conducted power(dBm)

BW RB RB QPSK 16QAM
(MHz) | Size | Offset Channel | Channel | Channel | Channel | Channel | Channel
(Low) (Mid) (High) (Low) (Mid) (High)
20025 20175 20325 20025 20175 20325
1 0 23.41 23.84 23.49 22.95 23.19 22.91
15 1 74 23.8 23.51 23.04 23.19 22.92 22.6
36 19 22.76 23.08 22.5 21.85 22.13 21.65
75 0 22.89 22.95 22.42 21.8 21.87 21.43

LTE Band 4_Uplink frequency band : 1710 to 1755 MHz
Conducted power(dBm)

QPSK 16QAM
(I\L:)X'VZ) SFi{Ee OEsBet Channel | Channel | Channel | Channel | Channel | Channel
(Low) (Mid) (High) (Low) (Mid) (High)
20050 20175 20300 20050 20175 20300
1 0 23.68 24.15 23.87 23.15 23.32 22.88
20 1 99 23.85 23.67 23.22 23.28 22.74 22.37
50 25 22.92 22.84 22.48 21.89 21.89 21.59
100 0 23.13 22.93 22.58 22.09 21.85 21.63
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LTE Band 13

LTE Band 13_Uplink frequency band : 777 to 787 MHz

Conducted power(dBm)

BW | rRB RB QPSK 16QAM

(MHz) | Size | Offset Channel(| Channel | Channel [ Channel | Channel | Channel
Low) (Mid) (High) (Low) (Mid) (High)

23205 | 23230 | 23255 | 23205 | 23230 [ 23255

1 0 23.06 22.68 22.67 22.17 21.93 22.04

1 24 22.63 22.92 22.56 21.64 21.9 21.64

12 6 22.14 21.85 21.9 21.16 21.05 20.81

25 0 22.16 21.88 21.78 21.32 21.02 20.84

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) | Mid) 1 igny | (Low) | Mid) | (ign)

23230 23230

1 0 23.40 22.56

10 1 49 23.15 22.34
25 12 22.48 21.54

50 0 22.66 21.73
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7. EFFECTIVE RADIATED POWER AND EQUIVALENT ISOTROPIC RADIATED
POWER MEASUREMENT
7.1. Standard Applicable

According to FCC §2.1046

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

i
— |
— 3m —»
Turntable\ EUT Im to 4m
\ A
Spectrum
80 cm L]
Analyzer F‘ i —
Ground Plane 4 Coaxial Cable
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(B) Radiated Power Test Set-UP Frequency Over 1 GHz

A : Pre Amp.

Turntable . 3m
EUT

Spectrum

Analyzer

Im\tp ¥m

1

Coaxial Cable

(C) Substituted Method Test Set-UP

Antenna mast
Ground plane

d: distance in meters
1-4 meter

d:3 meter |
< > ‘ l

SG. | ¥ —

SPA

Substituted DlpOlC or Horn Antenna Bl_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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7.4. Measurement Equipment Used
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SGS SAC-II
Name of . Calibration | Calibration
Equipment Manufacturer Model Serial Number Date Due
EMI Test Receiver R&S ESU 40 100363 04/12/2016 | 04/11/2017
Broadband Antenna VULB 9168 617 10/17/2016 10/16/2017
Broadband Antenna VULB 9168 628 09/22/2016 09/21/2017
Horn Antenna Schwarzbeck 9120D 1341 05/27/2016 05/26/2017
Horn Antenna Schwarzbeck 9120D 673 10/14/2016 10/13/2017
Horn Antenna Schwarzbeck BBHA9170 184 12/11/2015 12/10/2016
Horn Antenna Schwarzbeck BBHA9170 185 07/18/2016 07/17/2017
Pre Amplifier EMge'rr]‘tSS”“' EMC330 980096 12/12/2015 | 12/11/2016
Pre Amplifier EMg;;‘f;r“' EMCO0011830 980199 12/12/2015 | 12/11/2016
Pre Amplifier R&S SCU-18 10204 12/12/2015 12/11/2016
Pre Amplifier R&S SCU-26 100780 12/12/2015 12/11/2016
Pre Amplifier EMge'rr]‘tSS”“' EMC184045B 980135 12112/2015 | 12/11/2016
Coaxial Cable Huber+Suhner RG 214/U 966Rx 9K-30M | 12/12/2015 12/11/2016
. RG 214/U
Coaxial Cable Huber+Suhner SUCOFLEX 104 966Rx 30M-3G | 12/12/2015 12/11/2016
Coaxial Cable Huber+Suhner | SUCOFLEX 104 | 966Rx 1G-18G | 12/12/2015 12/11/2016
; mini 141-12

Coaxial Cable Huber+Suhner SUCOFLEX 104 966Rx 18G-40G | 12/12/2015 12/11/2016
Coaxial Cable Huber+Suhner | SUCOFLEX 104 | 966Tx 30M-18G | 12/12/2015 12/11/2016
Coaxial Cable Huber+Suhner | SUCOFLEX 102 | 966Tx 18G-40G | 12/12/2015 12/11/2016
Attenuator WOKEN 218FS-10 RF27 12/12/2015 12/11/2016
ComrT“e“Srt“eCra“O” Anritsu MT8820C 6201107337 | 05/25/2016 | 05/24/2017
Site NSA SGS 966 Chamber C SAC-C 03/04/2016 | 03/03/2017
Site VSWR SGS 966 Chamber C SAC-C 03/04/2016 03/03/2017
DC Power Supply HOLA DP-3003 D7070035 05/04/2016 05/03/2017

Controller MF MF-7802 N/A N.C.R. N.C.R.

Antenna Master MF N/A N/A N.C.R. N.C.R.

Turn Table MF N/A N/A N.C.R. N.C.R.

Test Software World-Pallas Dr. E V 3.0 Lite N.C.R. N.C.R.
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7.5. Measurement Result: (Peak) —using option of peak measurement
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EUT Measurement
. Fundamental Antenna S.G. |Antenna| Cable ..
Operation Band | " ¢ 0 ency | ©H Pol. Output | Gain | Loss | ERP | Limit
MHz V/H dBm dBi dB dBm | dBm
Y, i
17125 19975 11.94 | 9.17 2.49 | 18.62 | 30.00
BAND 4 H 16.33 9.17 -2.49 | 23.01 | 30.00
. v i
BW: 5M 17305 20175 12.34 9.23 251 | 19.06 | 30.00
QPSK H 1537 | 923 | -2.51 | 22.09 | 30.00
RB: 1.0 v _
’ 1750 5 00375 10.85 9.3 252 | 17.63 | 30.00
H 14.71 9.3 252 | 21.49 | 30.00
Y, i
17125 19975 12.34 | 9.18 2.49 | 19.03 | 30.00
BAND 4 H 16.05 9.18 -2.49 | 22.74 | 30.00
. \Y; _
BW: 5M 17305 20175 11.44 9.25 251 | 18.18 | 30.00
QPSK H 1474 | 924 | -251 | 21.47 | 30.00
RB: 1,24 v ]
) 1750 5 00375 10.42 9.31 252 | 17.21 | 30.00
H 14.44 | 9.31 252 | 21.23 | 30.00
Y, i
17125 19975 12.13 9.17 2.49 | 18.81 | 30.00
BAND 4 H 16.31 9.17 -2.49 | 22.99 | 30.00
. Y, i
BW: 5M 17305 20175 12.25 9.23 251 | 18.97 | 30.00
16QAM H 1519 | 923 | 251 | 21.91 | 30.00
RB: 1,0 \% 10.51 9.3 252 | 17.29 | 30.00
1752.5 20375 : : : : :
H 14.97 9.3 252 | 21.75 | 30.00
v _
17125 19975 12.18 9.18 2.49 | 18.87 | 30.00
BAND 4 H 16.14 | 9.18 2.49 | 22.83 | 30.00
. v i
BW: 5M 17395 20175 11.43 9.25 251 | 18.17 | 30.00
16QAM H 14.65 9.25 251 | 21.39 | 30.00
RB: 1.24 v i
, 1750 5 00375 10.51 9.31 252 | 17.3 | 30.00
H 14.76 9.31 252 | 21.55 | 30.00
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EUT Measurement
. Fundamental Antenna S.G. |Antenna| Cable ..
Operation Band | " ¢ 0 ency | ©H Pol. Output | Gain | Loss | ERP | Limit
MHz V/H dBm dBi dB dBm | dBm

v i
1715.0 0000 12.04 9.17 2.49 | 18.72 | 30.00
BAND 4 H 16.08 9.17 -2.49 | 22.76 | 30.00

. v _

BW: 10M 1732.0 20175 12.55 9.22 25 | 19.27 | 30.00
QPSK H 1557 | 922 | -25 | 22.29 | 30.00
RB: 1,0 \% 9.93 9.28 -2.51 16.7 | 30.00

1750.0 20350 : : : : :
H 14.26 9.28 251 | 21.03 | 30.00
Y, _

1715.0 20000 12.75 9.2 25 | 19.45 | 30.00

BAND 4 H 16.05 9.2 2.5 | 22.75 | 30.00

. \Y; _

BW: 10M 1732.0 20175 10.57 9.25 251 | 17.31 | 30.00
QPSK H 1434 | 925 | -2.51 | 21.08 | 30.00

RB: 1,49 V .

’ 1750.0 20350 10.26 9.31 252 | 17.05 | 30.00

H 10.04 9.31 252 | 16.83 | 30.00
Y, i

1715.0 20000 11.89 9.17 2.49 | 18.57 | 30.00

BAND 4 H 16.06 9.17 -2.49 | 22.74 | 30.00
. Y, _

BW: 10M 1732.0 20175 12.68 9.22 25 19.4 | 30.00
16QAM H 15.49 | 9.22 25 | 2221 | 30.00
RB: 1.0 v _

’ 1750.0 20350 9.93 9.28 252 | 16.69 | 30.00

H 14.37 9.28 252 | 21.13 | 30.00
v i

1715.0 20000 12.75 9.2 25 | 19.45 | 30.00

BAND 4 H 16.17 9.2 25 | 22.87 | 30.00
. v i

BW: 10M 1732.0 20175 10.68 9.25 251 | 17.42 | 30.00
16QAM H 14.39 9.25 251 | 21.13 | 30.00

RB: 1.4 \% i
,49 1750.0 20350 10.41 9.31 252 | 17.2 | 30.00
H 14.23 9.31 252 | 21.02 | 30.00
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EUT Measurement
. Fundamental Antenna S.G. |Antenna| Cable ..
Operation Band | " ¢ 0 ency | ©H Pol. Output | Gain | Loss | ERP | Limit
MHz V/H dBm dBi dB dBm | dBm

v i
17175 20025 12.13 9.17 2.49 | 18.81 | 30.00
BAND 4 H 16.18 9.17 -2.49 | 22.86 | 30.00

. v _
BW: 15M 17305 20175 13.21 9.22 2.5 19.93 | 30.00
QPSK H 16.05 | 922 | -25 | 22.77 | 30.00
RB: 1.0 v _
’ 17475 0325 9.92 9.26 251 | 16.67 | 30.00
H 14.46 9.26 251 | 21.21 | 30.00
Y, i
17175 20025 13.17 9.21 25 | 19.88 | 30.00
BAND 4 H 16.13 9.21 2.5 | 22.84 | 30.00
. \Y; _
BW: 15M 17305 20175 10.22 9.26 251 | 16.97 | 30.00
QPSK H 1435 | 926 | -251 | 211 | 30.00
RB: 1,74 v ]
’ 17475 00325 10.61 9.31 252 | 17.4 | 30.00
H 14.31 9.31 252 | 21.1 | 30.00
Y, i
17175 20025 12.07 9.17 2.49 | 18.75 | 30.00
BAND 4 H 16.35 9.17 -2.49 | 23.03 | 30.00
. Y, _
BW: 15M 17305 20175 13.27 9.22 25 19.99 | 30.00
16QAM H 16.05 | 922 | -25 | 22.77 | 30.00
RB: 1.0 v _
’ 1747 5 00325 10.05 9.26 2.51 16.8 | 30.00
H 14.62 9.26 251 | 21.37 | 30.00

v _
17175 20025 13.08 9.21 25 | 19.79 | 30.00

BAND 4 H 16.26 | 9.21 25 | 22,97 | 30.00

. v i

BW: 15M 17395 20175 10.23 9.26 251 | 16.98 | 30.00
16QAM H 14.48 9.26 251 | 21.23 | 30.00

RB: 1,74 v i

, 17475 0325 10.63 9.31 252 | 17.42 | 30.00
H 14.52 9.31 252 | 21.31 | 30.00
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EUT Measurement
. Fundamental Antenna S.G. |Antenna| Cable ..
Operation Band | " ¢ 0 ency | ©H Pol. Output | Gain | Loss | ERP | Limit
MHz V/H dBm dBi dB dBm | dBm
v i
1790.0 20050 12.25 9.17 2.49 | 18.93 | 30.00
BAND 4 H 16.43 9.17 -2.49 | 23.11 | 30.00
. v _
BW: 20M 173905 20175 13.59 9.21 25 20.3 | 30.00
QPSK H 1652 | 9.21 25 | 23.23 | 30.00
RB: 1,0 \% 10.96 9.25 -2.51 17.7 | 30.00
1745.0 20300 : ' ' ' '
H 14.55 9.25 251 | 21.29 | 30.00
Y, i
1720.0 0050 12.55 9.23 251 | 19.27 | 30.00
BAND 4 H 15.71 9.23 251 | 22.43 | 30.00
. \Y; i
BW: 20M 17305 20175 9.96 9.27 251 | 16.72 | 30.00
QPSK H 1446 | 927 | -251 | 21.22 | 30.00
RB: 1,99 v ]
’ 1745.0 20300 10.97 | 9.31 252 | 17.76 | 30.00
H 14.44 | 9.31 252 | 21.23 | 30.00
Y, i
1790.0 20050 12.33 9.17 2.49 | 19.01 | 30.00
BAND 4 H 16.22 | 917 | -2.49 | 22.9 | 30.00
. Y, i
BW: 20M 17305 20175 13.5 9.21 25 | 20.21 | 30.00
16QAM H 16.26 | 9.21 25 | 22.97 | 30.00
RB: 1.0 v _
J 1745.0 20300 10.94 | 9.25 251 | 17.68 | 30.00
H 14.7 9.25 251 | 21.44 | 30.00
v _
1790.0 0050 12.45 9.23 251 | 19.17 | 30.00
BAND 4 H 15,59 | 9.23 251 | 22.31 | 30.00
. v i
BW: 15M 17395 20175 10.22 9.27 251 | 16.98 | 30.00
16QAM H 14.48 9.27 251 | 21.24 | 30.00
RB: 1 \% i
,99 1745.0 20300 10.83 9.31 252 | 17.62 | 30.00
H 14.26 9.31 252 | 21.05 | 30.00
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EUT Measurement
. Fundamental Antenna S.G. |Antenna| Cable ..
Operation Band | " ¢ 0 ency | ©H Pol. Output | Gain | Loss | ERP | Limit
MHz V/H dBm dBd dB dBm | dBm
Y, _
- o~ 23.77 0.03 1.63 | 2217 | 44.77
BAND 13 H 19.22 0.03 -1.63 | 17.62 | 44.77
. Y, i
BW: 5M 2820 23230 22.87 0.06 1.62 | 21.31 | 44.77
QPSK H 18.83 | 006 | -1.62 | 1727 | 44.77
RB: 1.0 Y,
’ 284.5 03055 22.03 0.08 -1.61 205 | 44.77
H 17.97 0.08 -1.61 | 16.44 | 44.77
\Y; i
270.5 23205 22.25 0.07 1.62 | 20.7 | 44.77
BAND 13 H 17.99 0.07 -1.62 | 16.44 | 44.77
. Y, _
BW: 5M 2820 23230 21.68 0.09 1.61 | 20.16 | 44.77
QPSK H 1783 | 009 | -1.61 | 16.31 | 44.77
RB: 1,24 v
’ 284.5 o~ 20.75 0.11 16 | 19.26 | 44.77
H 17.57 0.11 1.6 | 16.08 | 44.77
Y, i
- o~ 23.95 0.03 1.63 | 22.35 | 44.77
BAND 13 H 19.78 0.03 -1.63 | 18.18 | 44.77
. \Y; i
BW: 5M 2820 23930 23.21 0.05 1.62 | 21.64 | 44.77
16QAM H 186 | 005 | -1.62 | 17.03 | 44.77
RB: 1,0 V _
’ 284.5 03055 22.42 0.07 1.61 | 20.88 | 44.77
H 17.92 0.07 -1.61 | 16.38 | 44.77
\Y; i
2795 93205 2258 0.07 1.61 | 21.04 | 44.77
BAND 13 H 18.24 0.07 -1.61 16.7 | 44.77
. \Y; i
BW: 5M 2820 93930 22.07 0.1 1.62 | 20.55 | 44.77
16QAM H 18.46 | 0.1 1162 | 16.94 | 44.77
RB: 1,24 v ]
’ 284.5 03055 21.86 0.11 1.6 | 20.37 | 44.77
H 17.31 0.11 16 | 1582 | 44.77
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EUT Measurement
. Fundamental Antenna S.G. |Antenna| Cable e
Operation Band | " ¢ 0 ency | ©H Pol. Output | Gain | Loss | ERP | Limit
MHz V/H dBm dBd dB dBm dBm
BAND 13
\ 2366 | 0.03 | -1.63 | 22.06 | 44.77

BW: 10M
QPSK 782.0 23230

H -
RB: 1,0 19.56 0.03 1.63 | 17.96 | 44.77

BAND 13 Y
BW: 10M
QPSK
RB: 1,49

21.21 0.11 -1.6 19.72 | 44.77

782.0 23230
H 18.25 0.11 -1.6 16.76 | 44.77

BAND 13 v
BW: 10M 2431 | 0.03 | -1.63 | 22.71 | 44.77

16QAM 782.0 23230

RB: 1,0 H 20.19 0.03 -1.63 | 1859 | 44.77
BAND 13 v
BW: 10M 22.06 | 0.11 1.6 | 20.57 | 44.77

782.0 23230
16QAM H
RB: 1,49 18.57 | 0.11 1.6 | 17.08 | 44.77
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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 analyzerd

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
diamond-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.
AT GRP o ML S S EHRRELIRSL T FRFARSEET 02 c ARLAGAT TR FT > AT NMPAE -

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#* # 7 "% % A7 2 ¥ Bl % I 1 & 134 5L

c ARG I F |1(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



Report No.: E2/2016/B0021
Page: 32 of 122

8.4. Measurement Equipment Used

Name of Manufacturer Model Serial Num- | Calibration | Calibration
Equipment ber Date Due
Spectrum Analyz-
or KEYSIGHT  [N9010A MY54510568 |04/14/2016  |04/13/2017
Com?eusr:gation Anritsu MT8820C 6201107337 | 05/25/2016 | 05/24/2017
Coa’éig(';rgab'e WOKEN  |00100A1F1A195C RFO1 12/12/2015 | 12/11/2016
Temperature
Chor ot TERCHY MHK-120LK 1020582 06/16/2016 | 06/15/2017
DC Block PASTERNACK PE8210 RF29 12/12/2015 | 12/11/2016
Splitter RF-LAMBAD | RFLT2W1G18G RF35 12/12/2015 | 12/11/2016
Attenuator WOKEN 218FS-10 RF23 12/12/2015 | 12/11/2016
DC Power Supply|  Agilent E3640A MY53140006 | 05/04/2016 | 05/03/2017
C°m$“e“3r;('e°ra“°” R&S CMU200 120239 11/25/2015 | 11/24/2016
Com?eusr:gation Anritsu MT8820C 6201107337 | 05/25/2016 | 05/24/2017

8.5. Measurement Result
99% Bandwidth

LTE BAND 4
Channel bandwidth: 5MHz Channel bandwidth: 10MHz
99% (Blapld;lvidth 99% I(Bl\:;lllr_lid;lvidth
Frequency z Frequency z
LM apsk | 1ecam | 2 - QPSK | 16QAM

1712.5 19957 4.5826 4.5550 1715.0 20000 9.0406 9.0713
1732.5 20175 4.5949 4.5548 1732.5 20175 9.0629 9.1115
1752.5 20375 4.5610 4.5457 1750.0 20350 9.0512 9.0725
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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 13.651 13.647 1720.0 20050 18.104 18.154
1732.5 20175 13.575 13.607 1732.5 20175 18.062 18.075
1747.5 20325 13.600 13.623 1745.0 20300 18.106 18.119

LTE BAND 13

Channel bandwidth: 5MHz

Channel bandwidth: 10MHz

Frequency
(MHz)

CH

99% Bandwidth
(MHz)

QPSK

16QAM

Frequency
(MHz)

CH

99% Bandwidth
(MHz2)

QPSK

16QAM

779.5

23205

4.5620

4.5859

782.0

23230

4.5860

4.6067

784.5

23255

4.5658

4.5826

23230

782

9.0936

9.0998
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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 5.998 5.855 1715.0 20000 11.227 11.511
1732.5 20175 6.313 5.955 1732.5 20175 11.817 11.694
1752.5 20375 5.902 5.858 1750.0 20350 11.266 11.311
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 16.41 16.57 1720.0 20050 20.72 20.71
1732.5 20175 16.74 16.54 1732.5 20175 21.23 20.81
1747.5 20325 16.37 16.48 1745.0 20300 20.90 20.86
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 5.865 5.929
782.0 23230 6.034 6.010 23230 782 11.278 11.436
784.5 23255 5.918 5.949
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5MHz BW LTE-Band 4 QPSK Channel Low

Drprgh Spactem Ao - Sorioes B
Bl

iE‘--r:nti:rr Freq 1.712500000 GHz

WEGalnLow

Canter Frag: 1712500000 GHe
AvglHald: SUB0

Trig: Fres Run
#Atten: 30 di

Ref Offset 14.3 dB
Ref 30.00 dBm

|
#VEBW 300 kHz

Ocecupled Bandwidth Total Power

4.5826 MHz
3.048 kHz OBW Power
5.998 MHz x dB

Transmit Freqg Emor
x dB Bandwidth

e —— e

2301 41 PH Rk 2% 2008

Radic Std: Nons

Radic Device: BTS

Center Freq
1. 7126500000 GHE

“Epan 10 MHz
SWE&FI 1 s

31.3 dBm

99.00 %
-26.00 dB

5MHz BW LTE-Band 4 QPSK Channel Mid

Ewpungtit Spucimes & mas pe - Seor e B
EL

Center Freq 1.732500000 GHz

WEGalnLow

Trig: Fres Run
#Atten: 30 dB

Ref Offset 14.3 dB
Ref 30.00 dBm

1.733 GHz

W 100 kHz TVBW 300 kHz

Total Power

Occupled Bandwidth

4.5949 MHz
-8.734 kHz OBW Power
6.313 MHz x dB

Transmit Freq Ermmor
x dB Bandwidth

Center Freg: 1. 712500000 GHE
Avg|Hald: SE0

SA-12:37 PH Rery 25, 2008

aden Sid: Hons

Radic Device: BTS

Span 10 MHz
SWEI'E'F':I 1 mis

32.3 dBm

99.00 %
-26.00 dB8
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5MHz BW LTE-Band 4 QPSK Channel High

Eynghl Spucteis & nasoe - i B
Rl

iE‘--r:nti:rr Freq 1.752500000 GHz

Trig: Fras Run
#Atten: 30 di

Ref Offset 14.3 dB
Ref 30.00 dBm

EVEBW 300 kHz

Occupled Bandwidth Total Power

45610 MHz
5.816 kHz OBW Power
5.902 MHz x dB

Transmit Freq Ermmor
x dB Bandwidth

Canter Freg: 1. 762500000 GHs
Aug|Hald SUE0

E-13:20 PH B 25
Radic Std: Nons

Radio Device: BTS

Center Freg
1, 752500000 GHE

“Epan 10 MHz
EWE!':'F} 1 ms

32.3 dBm

29,00 %
-26.00 dB

5MHz BW LTE-Band 4 16QAM Channel Low

Ewpunghit Spuctmies & mcmr - Ceor e B
BL

Center Freq 1.712500000 GHz

WEGalnlow

Trig: Fres Run
#Atten: 10 di

Ref Offset 14.3 dB
Ref 30.00 dBm

lcenter 1.713 GHz
es BUW 100 kKHz

TVBW 300 kHz

Total Power

Occupled Bandwidth

4.5550 MHz
5.239 kHz OBW Power
5.855 MHz x dB

Transmit Freq Ermmor
x dB Bandwidth

Cunter Freg: 1. T12500000 GHE
HAvg|Hald: SED

SA-J4:08 PH Ky 25, 2008

Raden Std: Mons

Radic Device: BTS

Center Freg
1 712500000 GHE

Span 10 MHz

Sweep 1 ms

99.00 %
-26.00 dB8
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5MHz BW LTE-Band 4 16QAM Channel Mid

Ewpunghit Spucimes &m pe - oo B
EL

Center Freq 1.732500000 GHz

WEGalnLow

Ref Offset 14.3 dB
Ref 30.00 dBm

L — - -
lCenter 1.733 GHz
WRes BIW 100 kHz

Occupled Bandwidth

i E A-TE:%1 PH Ry 25 2008
Center Freg: 1. T12500000 GHE Raden Std: Mons
Trig: Fres Run Avg|Hald: SED
#Atton: 10 dB Radio Device: BTS

-

Center Freg
1, 732500000 GHE

Span 10 MHz
FVEW 300 kHz Sweep 1ms

Total Fower 31.3 dBm

4.5548 MHz

Transmit Freq Ermor -1.914 kHz OBW Power 99,00 %%
x dB Bandwidth 5.955 MHz x dB -26.00 dB8

5MHz BW

LTE-Band 4 16QAM Channel High

Ewprngh Spacteiem Amaene - Socipmes B
RL

Center Freq 1.752500000 GHz

WMEGaln Lo

Ret Offset 143 dB
Ref 30.00 dem

L —_ -—
[Center 1.753 GHz
WRes BV 100 KHz

Oeccupled Bandwidth

4.5457 MHz

Transmit Freq Emor 985 Hz OBW Power 29.00 %
x dB Bandwidth 5.858 MHz x dB =26.00 dB

| = SU-1TT30 PH Ry 29, 20U 8
Center Freq: 1. 752500000 GHe Radéc Std: None
Trig: Fres Run Avg|Hald: SE0
#Atien: 10 db Radio Device: BTS

=

Center Freg
1 TEISODH00 RHE

“Epan 10 MHz
EVEW 300 kHz Sweep 1ms

Total Power 31.0 dBm
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10MHz BW LTE-Band 4 QPSK Channel Low

Exrprmghi fpactrissrmatens - Cocioes e

B I L SA-15:27 PM Kaw 2%
=y 1.71500 o Certer Freg: 1 715000000 GHz Radic Std: Mons

Center Freg 1.715000000 GHz e PgHald: 5080
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9. OUT OF BAND EMISSION AT ANTENNA TERMINALS
9.1. Standard Applicable

FCC §27.53(h), §27.53(c)(2) the magnitude of each spurious and harmonic emission 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.

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.
AT GRP o ML S S EHRRELIRSL T FRFARSEET 02 c ARLAGAT TR FT > AT NMPAE -

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#* # 7 "% % A7 2 ¥ Bl % I 1 & 134 5L

c ARG I F |1(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



Report No.: E2/2016/B0021
Page: 52 of 122

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

Name of Serial Num- | Calibration | Calibration
Equipment Manufacturer Model ber Date Due
Spectrum Analyz-
or KEYSIGHT  [N9010A MY54510568 |04/14/2016  |04/13/2017
Com?eusr:gation Anritsu MT8820C 6201107337 | 05/25/2016 | 05/24/2017
Coa’éig(':rgab'e WOKEN  |00100A1F1A195C RFO1 12/12/2015 | 12/11/2016
Temperature
Chor ot TERCHY MHK-120LK 1020582 06/16/2016 | 06/15/2017
DC Block PASTERNACK PE8210 RF29 12/12/2015 | 12/11/2016
Splitter RF-LAMBAD | RFLT2W1G18G RF35 12/12/2015 | 12/11/2016
Attenuator WOKEN 218FS-10 RF23 12/12/2015 | 12/11/2016
DC Power Supply|  Agilent E3640A MY53140006 | 05/04/2016 | 05/03/2017
C°m$“e“3r;('e°ra“°” R&S CMU200 120239 11/25/2015 | 11/24/2016
Com?eusr:gation Anritsu MT8820C 6201107337 | 05/25/2016 | 05/24/2017

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 4
(QPSK RB Number: 1 Offset: 0)Channel Lowest
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Out of Band emission at antenna terminals -5MHz BW LTE-Band 4
(QPSK RB Number: 1 Offset: 0) Channel Mid
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Out of Band emission at antenna terminals-5MHz BW LTE-Band 4
(QPSK RB Number: 1 Offset: 0)Channel Highest
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Band edge emission at antenna terminals -5MHz BW LTE-Band 4
(QPSK RB Number: 1 Offset: 0) Channel Lowest
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Band edge emission at antenna terminals -5MHz BW LTE-Band 4
(QPSK RB Number: 25 Offset: 0) Channel Lowest
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Band edge emission at antenna terminals -5MHz BW LTE-Band 4
(QPSK RB Number: 25 Offset: 0) Channel Highest
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Out of Band emission at antenna terminals—10MHz BW LTE-Band 4
(QPSK RB Number: 1 Offset: 0) Channel Lowest
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Out of Band emission at antenna terminals —10MHz BW LTE-Band 4
(QPSK RB Number: 1 Offset: 0) Channel Mid
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Out of Band emission at antenna terminals—10MHz BW LTE-Band 4
(QPSK RB Number: 1 Offset: 0) Channel Highest

Ewpunghit Spucieies o - Siewpt Sa
RL
Center Freg 1.515000000 GHz

PHO: Fase —ms 1M Fres Run
T Caain L i #Atten: 10 dB

Ref Offset 14.3 dB

Center Freq
1 515000000 GHE

[start 30 MHz Stop 3.000 GHz
f#Res BIV 1.0 MHz Sweep 3.600 ms (1001 pis)

1.746 7 GHz | 25.06 gBm |

Sheaumma .

arpaaght fpacteiem Amasco - Spempt 36
Bl

Center Freg 11.500000000 GHz
FRO: r es 1rig: FresRun
IFCain: L om #Aten: 30 dil

Ref Offset 143 dB
Ref30.00dBm

|
» m  Stop 20.000 GHz
#VEW 1.0 MHz Sweep 2833 ms (1001 pts)

Ty R S v =TTmin ] FLRCTICN Wil TH FLIRFCTION VaLLE
18 12915 GHz | 1.25 dBm |
4. .500 GHz | -38.28 dBm |
i H_| 5250 GHz | -+8.18 dBm
5 1 !
L] !
7 !
a8

9

10

11

Ry

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.
AT GRP o ML S S EHRRELIRSL T FRFARSEET 02 c ARLAGAT TR FT > AT NMPAE -

A

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.
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#* # 7 "% % A7 2 ¥ Bl % I 1 & 134 5L

c ARG I F |1(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group

Attention is drawn to the limitation of liability, indemnification and



Report No.: E2/2016/B0021
Page: 62 of 122

Band edge emission at antenna terminals —-10MHz BW LTE-Band 4
(QPSK RB Number: 1 Offset: 0) Channel Lowest
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Band edge emission at antenna terminals —-10MHz BW LTE-Band 4
(QPSK RB Number: 1 Offset: 49) Channel Highest
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Band edge emission at antenna terminals —-10MHz BW LTE-Band 4
(QPSK RB Number: 50 Offset: 0) Channel Lowest
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Out of Band emission at antenna terminals-15MHz BW LTE-Band 4
(QPSK RB Number: 1 Offset: 0) Channel Lowest
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Out of Band emission at antenna terminals —15MHz BW LTE-Band 4
(QPSK RB Number: 1 Offset: 0) Channel Mid
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Out of Band emission at antenna terminals-15MHz BW LTE-Band 4
(QPSK RB Number: 1 Offset: 0) Channel Highest
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Band edge emission at antenna terminals —15MHz BW LTE-Band 4
(QPSK RB Number: 1 Offset: 0) Channel Lowest
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Band edge emission at antenna terminals —15MHz BW LTE-Band 4
(QPSK RB Number: 75 Offset: 0) Channel Lowest
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Out of Band emission at antenna terminals—20MHz BW LTE-Band 4
(QPSK RB Number: 1 Offset: 0) Channel Lowest
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Out of Band emission at antenna terminals —20MHz BW LTE-Band 4
(QPSK RB Number: 1 Offset: 0) Channel Mid
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Out of Band emission at antenna terminals—20MHz BW LTE-Band 4
(QPSK RB Number: 1 Offset: 0) Channel Highest
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Band edge emission at antenna terminals -20MHz BW LTE-Band 4
(QPSK RB Number: 1 Offset: 0) Channel Lowest
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Band edge emission at antenna terminals -20MHz BW LTE-Band 4
(QPSK RB Number: 100 Offset: 0) Channel Lowest
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Out of Band emission at antenna terminals-5MHz BW LTE-Band 13
(QPSK RB Number: 1 Offset: 0) Channel Lowest
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Out of Band emission at antenna terminals -5MHz BW LTE-Band 13
(QPSK RB Number: 1 Offset: 0) Channel Mid
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Out of Band emission at antenna terminals-5MHz BW LTE-Band 13
(QPSK RB Number: 1 Offset: 0) Channel Highest
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Band edge emission at antenna terminals -5MHz BW LTE-Band 13
(QPSK RB Number: 1 Offset: 0) Channel Lowest
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Band edge emission at antenna terminals -5MHz BW LTE-Band 13
(QPSK RB Number: 25 Offset: 0) Channel Lowest
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Band edge emission at antenna terminals —-10MHz BW LTE-Band 13
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Out of Band emission at antenna terminals—-5MHz BW LTE-Band 13
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Out of Band emission at antenna terminals-5MHz BW LTE-Band 13
(QPSK RB Number: 1 Offset: 0) Channel Highest (763-775MHz)
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Out of Band emission at antenna terminals—-5MHz BW LTE-Band 13
(QPSK RB Number: 1 Offset: 0) Channel Lowest (793-805MHz)
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Out of Band emission at antenna terminals-5MHz BW LTE-Band 13
(QPSK RB Number: 1 Offset: 0) Channel Highest (793-805MHz)
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10.FIELD STRENGTH OF SPURIOUS RADIATION MEASUREMENT

10.1. Standard Applicable
According to FCC §2.1053,
FCC §27.53(h), §27.53(c)(2) the magnitude of each spurious and harmonic emission 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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FCC §27.53 (f)
For operations in the 746-758 MHz, 775-788 MHz, and 805-806 MHz bands, emissions in the

band 1559-1610 MHz shall be limited to =70 dBW/MHz equivalent isotropically radiated power
(EIRP) for wideband signals, and —80 dBW EIRP for discrete emissions of less than 700 Hz
bandwidth. For the purpose of equipment authorization, a transmitter shall be tested with an an-
tenna that is representative of the type that will be used with the equipment in normal opera-
tion.EUT Setup
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(A) Radiated Emission Test Set-UP Frequency Below 30MHz.
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10.2. Measurement Procedure:

The EUT was placed on a non-conductive; the measurement antenna was placed at a dis-
tance of 3 meters from the EUT. During the tests, the antenna height and the EUT azimuth
were varied in order to identify the maximum level of emissions from the EUT. This maximi-
zation process was repeated with the EUT positioned in each of its three orthogonal orienta-
tions.

The frequency range up to tenth harmonic was investigated for each of three fundamental
frequencies (low, middle and high channels). Once spurious emission was identified, the
power of the emission was determined using the substitution method.

The spurious emissions attenuation was calculated as the difference between radiated power
at the fundamental frequency and the spurious emissions frequency.

ERP= SG Level (dBm) + Antenna Gain (dBd) + Cable Loss (dB)
EIRP = SG Level(dBm) + Antenna Gain(dBi) + Cable Loss(dB)

Note :  “F”:denotes Fundamental Frequency. ; “H” : denotes Harmonic Frequency.
“E” : denotes Band Edge Frequency. ; “S” : denotes Spurious Frequency.
“---“: denotes Noise Floor.
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10.3. Measurement Equipment Used:
SGS SAC-Il

Name of Equipment | Manufacturer Model Serial Number Calibration| Calibration

Date Due
EMI Test Receiver R&S ESU 40 100363 04/12/2016 | 04/11/2017
Broadband Antenna VULB 9168 617 10/17/2016 | 10/16/2017
Broadband Antenna VULB 9168 628 09/22/2016 | 09/21/2017
Horn Antenna Schwarzbeck 9120D 1341 05/27/2016 | 05/26/2017
Horn Antenna Schwarzbeck 9120D 673 10/14/2016 | 10/13/2017
Horn Antenna Schwarzbeck BBHA9170 184 12/11/2015 | 12/10/2016
Horn Antenna Schwarzbeck BBHA9170 185 07/18/2016 | 07/17/2017
Pre Amplifier EMC Instruments EMC330 980096 12/12/2015 | 12/11/2016
Pre Amplifier EMC Instruments| EMC0011830 980199 12/12/2015 | 12/11/2016
Pre Amplifier R&S SCU-18 10204 12/12/2015 | 12/11/2016
Pre Amplifier R&S SCU-26 100780 12/12/2015 | 12/11/2016
Pre Amplifier EMC Instruments| EMC184045B 980135 12/12/2015 | 12/11/2016
Coaxial Cable Huber+Suhner RG 214/U 966Rx 9K-30M | 12/12/2015 | 12/11/2016

. RG 214/U
Coaxial Cable Huber+Suhner SUCOFLEX 104 966Rx 30M-3G [ 12/12/2015 | 12/11/2016
Coaxial Cable Huber+Suhner |SUCOFLEX 104| 966Rx 1G-18G |12/12/2015 | 12/11/2016
mini 141-12
Coaxial Cable Huber+Suhner SUCOFLEX [966Rx 18G-40G | 12/12/2015 | 12/11/2016
104

Coaxial Cable Huber+Suhner [SUCOFLEX 104 | 966Tx 30M-18G | 12/12/2015 | 12/11/2016
Coaxial Cable Huber+Suhner [SUCOFLEX 102| 966Tx 18G-40G | 12/12/2015 | 12/11/2016
Attenuator WOKEN 218FS-10 RF27 12/12/2015 | 12/11/2016
Communication Tester Anritsu MT8820C 6201107337 05/25/2016 | 05/24/2017
Site NSA SGS 966 Chamber C SAC-C 03/04/2016 | 03/03/2017
Site VSWR SGS 966 Chamber C SAC-C 03/04/2016 | 03/03/2017
DC Power Supply HOLA DP-3003 D7070035 05/04/2016 | 05/03/2017

Controller MF MF-7802 N/A N.C.R. N.C.R.

Antenna Master MF N/A N/A N.C.R. N.C.R.

Turn Table MF N/A N/A N.C.R. N.C.R.

Test Software World-Pallas Dr. E V 3.0 Lite N.C.R. N.C.R.

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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10.4.Measurement Result:
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Radiated Spurious Emission Measurement Result: 10MHz BW LTE-Band 4 (The Worst Case)
Test Date :

Operation Mode :
Fundamental

LTE_B4_BW_20M_QPSK_RB_1_0

2016/12/2

Frequency : 1720 MHz Temp./Humi. : 22.7deg_C/57RH
Operation Band : Tx CH Low Test Engineer : Pony
EUT Pol. : H Measurement Antenna Pol. :  Vertical
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Freq. Note EIRP SGOutput Antenna Cable Limit Margin
Level Gain Loss @3m
MHz F/HE/S  dBm dBm dBi dB dBm/m dB
32.91 S -34.24 -15.92 -18.00 -0.31 -13.01 -21.23
151.25 S -38.19 -32.05 -5.37 -0.77 -13.01 -25.18
239.52 S -32.55 -32.35 0.72 -0.92 -13.01 -19.54
429.64 S -44.28 -43.73 0.69 -1.24 -13.01 -31.27
498.51 S -49.80 -49.21 0.81 -1.39 -13.01 -36.79
622.67 S -50.07 -48.89 0.20 -1.38 -13.01 -37.06
3421.00 H -46.74 -55.31 12.14 -3.57 -13.01 -33.73

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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Operation Mode : LTE_B4 BW_20M_QPSK_RB_1_0 Test Date : 2016/12/2
Fundamental
Frequency : 1720 MHz Temp. / Humi. : 22.7deg_C/57RH
Operation Band: Tx CH Low Test Engineer : Pony
EUT Pol. : H Measurement Antenna Pol. : Horizontal
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Freq. Note EIRP SGOutput Antenna Cable Limit Margin
Level Gain Loss @3m
MHz F/H/E/S  dBm dBm dBi dB dBm/m dB

32.91 S -44.50 -26.19 -18.00 -0.31 -13.01 -31.49

76.56 S -46.61 -38.12 -7.98 -0.51 -13.01 -33.60

179.38 S -37.00 -33.81 -2.43 -0.75 -13.01 -23.99

242.43 S -29.80 -29.59 0.70 -0.92 -13.01 -16.79

420.91 S -37.94 -37.38 0.71 -1.27 -13.01 -24.93

738.10 S -50.20 -48.70 -0.05 -1.45 -13.01 -37.19

3421.00 H -46.14 -54.71 12.14 -3.57 -13.01 -33.13

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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Operation Mode : LTE_B4 BW_20M QPSK_RB_1_0 Test Date : 2016/12/2
Fundamental
Frequency : 1732.5 MHz Temp. /Humi. : 22.7deg_C/57RH
Operation Band: Tx CH Mid Test Engineer : Pony
EUT Pol. : H Measurement Antenna Pol. : Vertical
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Freq. Note EIRP SGOutput Antenna Cable Limit Margin
Level Gain Loss @3m
MHz F/H/E/S  dBm dBm dBi dB dBm/m dB
33.88 S -35.25 -17.09 -17.84 -0.32 -13.01 -22.24
74.62 S -40.08 -30.90 -8.67 -0.50 -13.01 -27.07
115.36 S -38.86 -32.77 -5.47 -0.61 -13.01 -25.85
240.49 S -32.34 -32.10 0.68 -0.92 -13.01 -19.33
433.52 S -45.14 -44.59 0.68 -1.23 -13.01 -32.13
624.61 S -51.27 -50.10 0.20 -1.37 -13.01 -38.26
3443.00 H -46.29 -54.90 12.19 -3.57 -13.01 -33.28

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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Operation Mode : LTE_B4 BW_20M_QPSK_RB_1_0 Test Date : 2016/12/2
Fundamental
Frequency : 1732.5 MHz Temp. / Humi. : 22.7deg_C/57RH
Operation Band : Tx CH Mid Test Engineer : Pony
EUT Pol. : H Measurement Antenna Pol. : Horizontal
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Freq. Note EIRP SGOutput Antenna Cable Limit Margin
Level Gain Loss @3m
MHz F/H/E/S  dBm dBm dBi dB dBm/m dB
33.88 S -43.01 -24.86 -17.84 -0.32 -13.01 -30.00
151.25 S -38.04 -31.89 -5.37 -0.77 -13.01 -25.03
248.25 S -29.56 -29.39 0.76 -0.93 -13.01 -16.55
417.03 S -39.55 -38.98 0.71 -1.29 -13.01 -26.54
620.73 S -52.01 -50.82 0.19 -1.38 -13.01 -39.00
731.31 S -50.64 -49.23 0.04 -1.45 -13.01 -37.63
3450.00 H -45.04 -53.66 12.20 -3.58 -13.01 -32.03

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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Operation Mode : LTE_B4_BW_20M_QPSK RB_1_0  Test Date : 2016/12/2
Fundamental
Frequency : 1745 MHz Temp. /Humi. : 22.7deg_C/57RH
Operation Band : Tx CH High Test Engineer : Pony
EUT Pol. : H Measurement Antenna Pol. : Vertical
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Freq. Note EIRP SGOutput Antenna Cable Limit Margin
Level Gain Loss @3m

MHz F/H/E/S  dBm dBm dBi dB dBm/m dB
42.61 S -30.63 -13.79 -16.46 -0.38 -13.01 -17.62
56.19 S -30.39 -15.95 -13.98 -0.46 -13.01 -17.38
151.25 S -37.89 -31.74 -5.37 -0.77 -13.01 -24.88
241.46 S -32.57 -32.34 0.69 -0.92 -13.01 -19.56
431.58 S -45.56 -45.01 0.69 -1.23 -13.01 -32.55
636.25 S -50.09 -48.93 0.22 -1.38 -13.01 -37.08
3472.00 H -47.69 -56.36 12.24 -3.58 -13.01 -34.68

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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Operation Mode : LTE_B4 BW_20M_QPSK_RB_1_0 Test Date : 2016/12/2
Fundamental
Frequency : 1745 MHz Temp. / Humi. : 22.7deg_C/57RH
Operation Band : Tx CH High Test Engineer : Pony
EUT Pol. : H Measurement Antenna Pol. : Horizontal
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Freq. Note EIRP SGOutput Antenna Cable Limit Margin
Level Gain Loss @3m
MHz F/H/E/S dBm dBm dBi dB dBm/m dB
33.88 S -42.46 -24.30 -17.84 -0.32 -13.01 -29.45
76.56 S -46.78 -38.28 -7.98 -0.51 -13.01 -33.77
149.31 S -37.48 -31.27 -5.42 -0.78 -13.01 -24.47
241.46 S -29.77 -29.54 0.69 -0.92 -13.01 -16.76
429.64 S -40.11 -39.56 0.69 -1.24 -13.01 -27.10
730.34 S -50.45 -49.06 0.06 -1.45 -13.01 -37.44
3472.00 H -47.56 -56.22 12.24 -3.58 -13.01 -34.55

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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Radiated Spurious Emission Measurement Result: 10MHz BW LTE-Band 13 (The Worst

Case)
Operation Mode : LTE_B13_BW_10M_16QAM_RB_1_0 Test Date : 2016/12/2
Fundamental
Frequency : 782 MHz Temp. / Humi. : 22.7deg_C/57RH
Operation Band : Tx CH Mid Test Engineer : Pony
EUT Pol. : H Measurement Antenna Pol. : Vertical
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Freq. Note ERP  SGOutput Antenna Cable Limit Margin
Level Gain Loss @3m
MHz F/H/E/S  dBm dBm dBi dB dBm/m dB
55.22 S -44.25 -29.58 -14.20 -0.46 -13 -31.25
114.39 S -39.70 -33.66 -5.43 -0.61 -13 -26.70
232.73 S -33.41 -33.80 1.29 -0.91 -13 -20.41
423.82 S -39.89 -39.33 0.70 -1.26 -13 -26.89
504.33 S -51.15 -50.55 0.81 -1.41 -13 -38.15
732.28 S -50.85 -49.43 0.03 -1.45 -13 -37.85
1560.00 H -48.50 -54.81 8.69 -2.38 -40 -8.50

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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Operation Mode : LTE_B13_BW_10M_16QAM_RB_1_0 Test Date : 2016/12/2
Fundamental
Frequency : 782 MHz Temp. / Humi. : 22.7deg_C/57RH
Operation Band : Tx CH Mid Test Engineer: Pony
EUT Pol. : H Measurement Antenna Pol. : Horizontal

2

gart 27 E13 Txs PR

d fs

Ed 3 x

ol L3

W

St : : =3 :
Freq. Note ERP  SGOutput Antenna Cable Limit Margin

Level Gain Loss @3m

MHz F/H/E/S  dBm dBm dBi dB dBm/m dB
109.54 S -46.39 -40.59 -5.21 -0.59 -13 -33.39
242.43 S -31.28 -31.06 0.70 -0.92 -13 -18.28
422.85 S -37.69 -37.13 0.70 -1.27 -13 -24.69
589.69 S -55.11 -53.90 0.27 -1.48 -13 -42.11
733.25 S -52.30 -50.86 0.01 -1.45 -13 -39.30
850.62 S -52.73 -51.26 0.19 -1.67 -13 -39.73
1560.00 H -46.49 52.79 8.69 -2.38 -40 -6.49

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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Radiated Spurious Emission Measurement Result: 10MHz BW LTE-Band13

(763MHz-775MHz)

Operation Mode : LTE_B13_BW_10M_16QAM_RB_1_0 Test Date :

Fundamental
Frequency : 782 MHz

Temp. / Humi. :
Test Engineer:

2016/12/2

22.7deg_C/57RH
Pony

Operation Band : Tx CH Mid

EUT Pol. : H Measurement Antenna Pol. : Vertical

28

part 27 B18 Ta PK

P
=

-=ved (49 m)]

=
=
I

I ' 1 R R T | LY e O i | IR | | |
£ 0 T T TGN TR TP T TN &5
Freguemcy |M!

Freq. Note ERP  SG Output Antenna Cable Limit Margin

Level Gain Loss @3m
MHz F/H/E/S dBm dBm dBi dB dBm/m dB
765.71 S -49.17 -47 51 -0.07 -1.59 -13 -36.17
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Operation Mode : LTE_B13_BW_10M_16QAM_RB_1_0 Test Date : 2016/12/2
Fundamental

Frequency : 782 MHz Temp. / Humi. : 22.7deg_C/57RH

Operation Band: Tx CH Mid Test Engineer : Pony
EUT Pol. : H Measurement Antenna Pol. : Horizontal

28

gart 27 E13 Tx PR

Lesel 1dBmy v
I.l
-1
i

47
1
1 x
=5 — |
P
s o
-85 — {
Fud FEREE T B i Tl lh B Lo ER T FER b Firk & i E -

aty f
Traguancy |Mi 7|

Freq. Note ERP  SG Output Antenna Cable Limit Margin

Level Gain Loss @3m
MHz F/H/E/S dBm dBm dBi dB dBm/m dB

769.02 S -51.51 -49.86 -0.04 -1.61 -13 -38.51
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Radiated Spurious Emission Measurement Result:

(793MHz-805MHz)

Operation Mode : LTE_B13_BW_10M_16QAM_RB_1_0
Fundamental
Frequency :
Operation Band :
EUT Pol. :

782 MHz
Tx CH Mid
H

Report No.: E2/2016/B0021

Page: 101 of 122

10MHz BW LTE-Band13

Test Date :

Temp./Humi. :
Test Engineer :
Measurement Antenna Pol. :

2016/12/2

22.7deg_C/57RH
Pony
Vertical

part 27 B18 Ta PE
<14
g-l!
L
b '.
M-
1"'11 e ".": " 'ﬁ'l rd T"‘TI an -n:r:r‘lr:_‘l.]a!lll.l'l_h“:j; = o Al 7 MR Ly
Freq. Note ERP  SG Output Antenna Cable Limit Margin
Level Gain Loss @3m
MHz F/H/E/S dBm dBm dBi dB dBm/m dB
801.64 S -52.46 -51.10 0.24 -1.60 -13 -39.46
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Operation Mode : LTE_B13_BW_10M_16QAM_RB_1_0 Test Date : 2016/12/2
Fundamental

Frequency : 782 MHz Temp. / Humi. : 22.7deg_C/57RH
Operation Band: Tx CH Mid Test Engineer : Pony

EUT Pol. : H Measurement Antenna Pol. : Horizontal

28

gart 27 E13 Tx PR

Lesel 1dBmy v
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Freq. Note ERP  SG Output Antenna Cable Limit Margin

Level Gain Loss @3m
MHz F/H/E/S dBm dBm dBi dB dBm/m dB
799.82 S -52.33 -50.97 0.24 -1.60 -13 -39.33
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11. REQUENCY STABILITY MEASUREMENT

11.1.Standard Applicable:
The frequency stability shall be sufficient to ensure that the fundamental emission stays within
the authorized frequency block.

11.2. Test Set-up:

Note: Measurement setup for testing on Antenna connector

11.3. Measurement Procedure:

The equipment under test was connected to an external AC or DC power supply and input
rated voltage. RF output was connected to a frequency counter or spectrum analyzer via feed
through attenuators. The EUT was placed inside the temperature chamber. Set the spectrum
analyzer RBW low enough to obtain the desired frequency resolution and measure EUT 25°C
operating frequency as reference frequency. Turn EUT off and set the chamber temperature
to —30°C. After the temperature stabilized for approximately 30 minutes recorded the fre-
quency. Repeat step measure with 10°C increased per stage until the highest temperature of
+50°C reached.

Set chamber temperature to 25
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11.4. Measurement Equipment Used:

Name of Serial Num- | Calibration | Calibration
Equipment Manufacturer Model ber Date Due
Spectrum
Analyzer KEYSIGHT N9010A MY54510568 | 04/14/2016 | 04/13/2017
C°m$1e“3rt‘g’ra“°” Anritsu MT8820C 6201107337 | 05/25/2016 | 05/24/2017
Coa’éig(':gab'e WOKEN  |00100A1F1A195C|  RFO1 12/12/2015 | 12/11/2016
Temperature TERCHY MHK-120LK 1020582 06/16/2016 | 06/15/2017
Chamber
DC Block PASTERNACK PES210 RF29 12/12/2015 | 12/11/2016
Splitter RF-LAMBAD | RFLT2W1G18G RF35 12/12/2015 | 12/11/2016
Attenuator WOKEN 218FS-10 RF23 12/12/2015 | 12/11/2016
DC Power Supply|  Agilent E3640A MY53140006 | 05/04/2016 | 05/03/2017
Com}“eusrt“e‘iat'on R&S CMU200 120239 11/25/2015 | 11/24/2016
Com?eus’:ga“on Anritsu MT8820C 6201107337 | 05/25/2016 | 05/24/2017
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11.5. Measurement Result:

FREQUENCY ERROR vs. VOLTAGE

| LTEB4 17325 MHz 20M QPSK
Reference Frequency: Mid Channel CH 20175

Limit: +/- 2.5 ppm = Hz

Power Environment Frequency
Supply
Delta

Vde Tem?erature (Hz)

Limit (Hz)
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FREQUENCY ERROR vs. VOLTAGE
782.0 MHz 10M

LTEB13n2/II|d Chan- QPSK
CH 23230
Limit: +/- 2.5 ppm = Hz

Reference Frequency:

Power

Supply Environment Frequency

Temperature Delta (Hz) Limit (Hz)
Vdc (
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12.PEAK TO AVERAGE RATIO

12.1.Standard Applicable
The peak-to-average ration (PAR) of the transmission may not exceed 13dB.

12.2. Test SET-UP

Communication
EUT Splitter Tester

Attenuator

Spectrum analyzerd

12.3. Measurement Procedure
1. KDB 971168 D01 is employed as the following procedure is proper adjusted accordingly:
2. Set resolution/measurement bandwidth = signal’s occupied bandwidth; & internal =1ms
3. Set the number of counts to a value that stabilizes the measured CCDF curve.
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12.4. Measurement Equipment Used

Name of Serial Num- | Calibration | Calibration
Equipment Manufacturer Model ber Date Due
Spectrum
Analyzer KEYSIGHT N9010A MY54510568 | 04/14/2016 | 04/13/2017
Com'T“e“Sr;'ecram” Anritsu MT8820C 6201107337 | 05/25/2016 | 05/24/2017
Coa’éig(':gab'e WOKEN  |00100A1F1A195C|  RFO1 12/12/2015 | 12/11/2016
Temperature TERCHY MHK-120LK 1020582 06/16/2016 | 06/15/2017
Chamber
DC Block PASTERNACK PES210 RF29 12/12/2015 | 12/11/2016
Splitter RF-LAMBAD | RFLT2W1G18G RF35 12/12/2015 | 12/11/2016
Attenuator WOKEN 218FS-10 RF23 12/12/2015 | 12/11/2016
DC Power Supply|  Agilent E3640A MY53140006 | 05/04/2016 | 05/03/2017
Com}“eusrt"e‘ia“on R&S CMU200 120239 11/25/2015 | 11/24/2016
Com?eusqgat'on Anritsu MT8820C 6201107337 | 05/25/2016 | 05/24/2017
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12.5. Measurement Result
Tabular Results:

LTE BAND 4
Channel bandwidth: 5MHz Channel bandwidth: 10MHz
Peak-to-Average Peak-to-Average
. Ratio E Ratio
requency requency
Y| cH (dB) Y| cH (dB)
16QAM LIMIT 16QAM LIMIT
1712.5 | 19957 6.1 13 1715.0 20000 6.11 13
1732.5 | 20175 4.92 13 1732.5 20175 5.35 13
1752.5 |20375 5.92 13 1750.0 20350 5.95 13
LTE BAND 4
Channel bandwidth: 15MHz Channel bandwidth: 20MHz
Peak-to-Average Peak-to-Average
E Ratio F Ratio
requency requency
Y| cH (dB) Y| cH (dB)
16QAM LIMIT 16QAM LIMIT
1717.5 | 20025 6.21 13 1720.0 20050 6.72 13
1732.5 20175 5.75 13 1732.5 20175 6.46 13
17475 | 20325 6.06 13 1745.0 20300 6.7 13
LTE BAND 13
Channel bandwidth: 5MHz Channel bandwidth: 10MHz
Peak-to-Average Peak-to-Average
E Ratio E Ratio
requency requency
Y| cH (dB) Y| cH (dB)
16QAM LIMIT 16QAM LIMIT
779.5 23205 5.14 13
782.0 23230 5.85 13 23230 782 5.91 13
782.0 23255 6.23 13
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Measurement Results:
5MHz BW LTE-Band 4 16QAM Channel Low
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5MHz BW LTE-Band 4 16QAM Channel High
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13. Maximum Permissible Exposure (MPE)
13.1. Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended to comply with § 2.1091 Radiofrequency radiation
exposure evaluation: mobile devices of the FCC CFR 47 Rules, CFR 1.1310 (b) Radio fre-

quency Radiation Exposure Requirement.
13.2.Special Accessories

Not available for this EUT intended for grant
13.3. Equipment Modifications

Not available for this EUT intended for grant.

13.4.Limitation
Frequency |Electric |Magnetic |Power Averaging
Range Field Field Density Time
(MHz) Strength |Strength |((mW/cm?) |(minute)

(V/m) (A/m)

Limits for General Population/Uncontrolled Exposure
0.3-1.34 614 1.63 *(100) 30
1.34-30 824/ 2.19/f *(180/f) |30
30-300 275 0.073 0.2 30
300-1500 / / F/1500 30
1500-15000 |/ / 1.0 30

F = frequency in MHz
* = Plane-wave equipment power density

13.5. Exposure (MPE) Evaluation

The evaluation and calculation as deduces below presents only worst-case that produces
highest value of the result:
Operation Configuration of the Worst-Case picked up to evaluate:

LTE Band 4/13
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Operation in LTE Band 4 (1710 to 1755 MHz)
BAND 4 / BW: 20M / QPSK / RB: 1,0

EUT Measurement
Operation | Fundamental Antenna| S.G. | Antenna | Cable -
Band Frequency CH Pol. Output Gain Loss EIRP | Limit
MHz V/H dBm dBi dB dBm | dBm
Vv 12.25 9.17 -2.49 | 18.93 30
LTE 1720 20050 H 16.43 9.17 -2.49 | 23.11 30
BAND 4 17325 20175 Vv 13.59 9.21 25 | 20.3 30
H 16.52 9.21 -2.5 | 23.23 30
\Y 10.96 9.25 251 | 17.7 30

174 2

> 0300 H 14.55 9.25 -2.51 | 21.29 30

Power Density = EIRP*Duty Cycle/(41TR?)
Duty Cycle is 1 for LTE band operation and R is 20cm.

EIRP|23.23 (dBm)
EIRP|210.378 (mW)
Duty cycle:{100 (%)

Maximum Pav :|210.377844 | (mw)
Prediction distance:|20 (
Prediction frequency:|1732.5 (MHz)

(

(

MPE limit for uncontrolled exposure at prediction|{1.0000
Power density at predication frequency at 20 (cm)|0.04187

Measurement Result
The predicted power density level at 20 cm is 0.04187 mW/cm2.

This is below the uncontrolled exposure limit of 1 mW/cm2 at 1732.5MHz.
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Operation in LTE Band 13 (777 to 787 MHz)
BAND 13 /BW: 10M/ 16QAM / RB: 1,0

EUT Measurement
Operation | Fundamental Antenna | S.G. | Antenna | Cable -
Band Frequency CH Pol. Output Gain Loss ERP | Limit
MHz V/H dBm dBd dB dBm | dBm
LTE \ 24.31 0.03 -1.63 | 22.71 | 44.77
782.0 23230
BAND 13 H 20.19 0.03 -1.63 | 18.59 | 44.77

Power Density = EIRP*Duty Cycle/(41'rR2)
Duty Cycle is 1 for LTE band operation and R is 20cm.

ERP|22.71 (dBm)
ERP|186.638 (mW)
Duty cycle:{100 (%)
Maximum Pav :|186.637969 | (mw)
Prediction distance:|20 (
Prediction frequency:|782 (
MPE limit for uncontrolled exposure at prediction|{0.5213 (mMW/cm”2)
(

Power density at predication frequency at 20 (cm)|0.03715

Measurement Result
The predicted power density level at 20 cm is 0.03715 mW/cmz2.

This is below the uncontrolled exposure limit of 0.5213 mW/cm2 at 782MHz.
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13.6. Collocated MPE Analysis

The modem may transmit simultaneously with other collocated radio transmitters within a
host device, provided the following conditions are met:

» Each collocated radio transmitter has been certified by FCC for mobile application (that will
be met since SQNS module will have its own FCC ID and host device will have its own FCC
ID)

* At least 20 cm separation distance between the antennas of the collocated transmitters and
the user’s body must be maintained at all times (host installation should taking care of that)

The output power and antenna gain in a collocated configuration must not exceed the limits
and configurations stipulated in the following table 1. The power density calculations for the
individual transmitters per wireless technology at an exposure minimum separation distance
of 20cm.

Exclusion of test condition:

Simultaneous transmission MPE test exclusion applies when the sum of the MPE ratios for
all simultaneous transmitting antennas incorporated in a host device, based on calculated or
measured field strengths or power density, is < 1.0.
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Table 1: Collocated MPE Calculation (Worst Case Table)

Max. FCC Power
Max. . FCC MPE
Frequency | Conducted . Duty Density L.
Technology Gain Limit
(MHz) Power . Cycle @20cm
(dBi) (mW/cmA2)
(dBm) (mW/cmA2)

WLAN 2.4G| 2412 15.53 0.4 48.34 0.004 1.000

LTEBand 4| 1732.5 24.15 0.8 100 0.062 1.000

LTE Band
13

782 23.40 -1.2 100 0.033 0.521

Scenario 1:
WLAN 2.4G + LTEB4 + LTE B13

(WLAN) LTE | LTE LTE WLAN+ FCC
WLAN LTE
WLAN / MPE LTE B4 B4/ B4 LTE B13 B13/ | LTE B4+ Limit
/ MPE B13/
(mW/cmA2) limit | (MW/cmA2) | MPE | /MPE | (mW/cmA2) MPE | LTEB13 | (mW/cmA2)
limit MPE limit
limit | limit limit
0.004 1.00 | 0.004 0.062 1.00 | 0.062 0.033 0.521 0.063 0.129 1.000

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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