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report are not indicative or representative of the quality or characteristics of the lot from which a test sample was taken or any similar or identical product
unless specifically and expressly noted. Our report includes all of the tests requested by you and the results thereof based upon the information that you
provided to us. You have 60 days from date of issuance of this report to notify us of any material error or omission caused by our negligence, provided,
however, that such notice shall be in writing and shall specifically address the issue you wish to raise. A failure to raise such issue within the prescribed time
shall constitute your unqualified acceptance of the completeness of this report, the tests conducted and the correctness of the report contents. Unless specific
mention, the uncertainty of measurement has been explicitly taken into account to declare the compliance or non-compliance to the specification.

Report No.: RF200715C05-2

Page No. 1/ 106 Report Format Version: 6.1.1




>

J@Z

| )
7828

| BUREAU | AU
Table of Contents

R [ Y= oY 4 o] I =T oTo Y o IR PPPPPPPPPPPNt 4
1 Certificate Of CONTOIMITY .ooiuiiiiiiiiiii e e st e e et e e e ek bt e e e nbr e e e e nabe e e e e annnas 5
2 SUMMArY Of TEST RESUITS ..coiiiii it e e e e ettt e e e e e s e nba b et e e e e e e e s aensnbeeeeaaeeeas 6
2.1 MeasuremMeENt UNCEITAINTY .........uueiieeeeeiiitiiieie e e e e s seite e e e e e e e s s s et e e eeeesssaasbetaeeeaeesssastareeeeaeeeesansnranneaaaans 7
2.2 TeSt SIte aNd INSITUMENES .....eiiiiiiiie ittt ettt et e e e st e e e stbe e e e sbe e e e e snbaeeeesnbbeeeesbbeeeesabneeeeanes 8
R CT=T o= =TI T o] oo =16 o o 9
3.1 General DesCrPtioN Of EUT .....uuiiiiiii i e s s e e e e s e st e e e e e e e s s antn e e e e e e e s e s annnnraneeeaeeeas 9
3.2 Configuration of SYStEM UNAEI TESL.......uuuiiiiiei it e s s s e e e e e s s s e e e e e e e s s nnnreneeaaeeeaanns 11
3.2.1 Description Of SUPPOI UNIES . .uuiiiiiiii ittt s s e e e e s s s e e e e e e s et e e e e e e e s ennnnnenes 11

3.3 Test Mode Applicability and Tested Channel Detall ...........cccuvuviiee i 11
3.4 EUT Operating CONItIONS ........uuiiiieiiiiiiiiieiie e s s st e e e e e e s s st ee e e e e s s s saabe e e e e aeeesasnsntareeeaeessassnnrneeeaeanns 15
3.5 General Description of Applied Standards and referenCes.........cccccevviciiiiiiee e 15
4 TeSt TYPES AN RESUILS ....uuiiiiiiie et r e e e e s s ettt et e e e e e s st e e e eeeeeseeantssaeeeeeeeesannneneees 16
4.1 OULPUL POWET MEASUIBIMENT ... eettiuiiei e et ieeetitiisie e e e et ettt as s e e et e e e teb it e e e e e e eestab s e e e e e e ees b aeeeaeeeestasnsaeaaaees 16
4.1.1 Limits of OUtput POWETr MEASUIEIMENT ........uuvereeeieerieeereeeseeeeressresesersseseeeresseernrarerrrrrernrererernrernne 16
4.01.2 TESEPIOCEUUIES.......ceiieiiiee ettt ettt e ettt e e e e e st bt e e et e e e e e s anb bbb e eeeeeeeaannbbeneeaaeesaannnes 16
R T 1= ST = L F | o TSP PTPPTT 17
414 TESERESUILS .ottt e bttt e e e e e ettt e e e e e s aab e e e e e e e e e e e e nnbrereeeaeeeaanne 18

4.2 Modulation CharacteriStiCS MEASUIEIMENT .......c.ciiii ittt e e s e e e e e e seabreeeeas 28
4.2.1 Limits of Modulation CharacCteriStiCS. ..........uuiiiiiiiiiiiiiie e e e 28
A L =1 ST = LU | o F PSSP PPTT 28
4.2.3 TESEPIOCEUUIE ...ttt ettt e e e e et ettt e e e e e s aab bbb e e e e e e s e e asnbbeneeaaeesaannnes 28
A.2.4 TESERESUILS ..ottt e e e e st e e e e e e e sk ab e b e e et e e e e e e nnbbeneeaaeeeaanne 29

4.3 Frequency Stability MEASUIEIMENT ..........uuuiiiiiieieiereieeeteeseereeeeessaseseeeseresaeereereererreerer———rer 30
4.3.1 Limits of Frequency Stability MEaSUIrEMENT .............uuuuuiriiiieiiieiiieiiieereeeeereeerererrrrrrreeeee——. 30
4.3.2 TESEPIOCEUUIE ...ttt ettt e e e e e e bbb e e et e e e e e s aab bbbt e e e e e e e aasnbbnneeaaeeeaannnes 30
R B 1= ST = LU | o PSPPI 30
A.3.4 TESERESUILS ..ottt e e oo e ettt et e e e e e skt b bt e et e e e e e e nnbrareeeaeeeaanne 31

4.4 Occupied Bandwidth MEaSUIEIMENT . ...........uiuiieiieeiieererieeeeeeeeeeerererereeereeaeerereeererrrrrer————————————————————————. 41
4.4.1 Limits of Occupied Bandwidth MEasSUIrE€mMENL ..............uuuuiirieireriiieeeeeerrrerererererererrrrrerer——————. 41
A.4.2 TESEPIOCEAUIE ...ttt ettt e e e e s bbbttt e e e e e s s ab bbb e e e e e e e e sannbbeneeeaeeeaannnes 41
R B 1= S ST = L F | o PSPPSR 41
A48 TESERESUIL....eeiiiii ettt e e e e e e bbbttt e e e e e s bbbt b e et e e e e e e nnbbeneeeaeeeaannes 42

4.5 Band EQQE MEASUIEIMENL ........uuiuiiieiiereieeeeeeeeeresesesessssseeseeseesaeeeaeeraeeeeeaeae.r.rreerererer.r.r.—.r.r—————. 47
4.5.1 Limits of Band EAQEe MEASUIMEMENT ..........uuuuieeeiiieirierererereeasesessesessresererererererererrrrr——————. 47
A 1= 1S ST = LF | o PSPPSR 47
4.5.3 TESE PIOCEAUIES.... ...ttt ettt ettt e e e e e e bbbttt e e e e e s a bt bbbt e e e e e e e aannbbeneeaaeeeaannnes a7
A.5.4 TESERESUILS ..ottt e e oo e et ettt e e e e e s ab b e e et e e e e e e nnbreteeeaeeeaanne 48

O I T | (oI ANV =T =T L= - o L PP PPPPPPNt 58
4.6.1 Limits of Peak to Average Ratio MEASUIEMENT ............uuuururrirrrierrrreeereresererererererrrerererererer... 58
G A 1= 1S ST = LF | o PSPPI 58
4.6.3 TESE PIrOCEUUIES.... ...ttt e bbbttt e e e e e e bbbttt e e e e e s anb bbbt e e e e e e e aannbbeneeaaeeeaannnes 58
A.6.4 TESERESUILS ..ottt e e oo e ettt et e e e e e s bbbt e e e e e e e e e e nnbreneeeaeeeaanne 59

4.7 Conducted SPUIOUS EMISSIONS ......ciiiiiiiiiiiii ittt ettt e e et e e e e e e s e et et e e e e e e e s e annbreneeas 64
4.7.1 Limits of Conducted Spurious EmisSSions MeasuremMent............ccceouviiiiieeneeennniiiiiieeee e 64
O A 11 ST (0] o F T TP TP TSP P PP PP PPPPPPPPPPPPPPIOt 64
e T 1= T o To =Y U TP PPPPPPPPRt 64
A.7.4 TESERESUILS .....oiiiiiiiiiiiiiiieie ettt ete et teteteeeteaeseeeeeaesesesesesssessssssssssssssssssssssssssssssssssssssssnsenssnsnnnnnnns 65

4.8 Radiated EMISSION MEASUIEIMENT........uuuuiiiiieieerirereeeeeerererreerererererererereeererer..e————.——.—————————————————————. 87
4.8.1 Limits of Radiated EmiSSION MEASUIEMIENT ..........uuuurureeerieirerrsrererereeerererererererererrrereee———————. 87
B 1= gl o Tot =Y [0 = TP PPPPPPPPRt 87
4.8.3 Deviation from TeSt STANUAI ..........uuuiiiiiiiiiiiiiiiiieiiiiieeeeerreerereeeereeareeererererrrer—r—r—r————————————————————.. 87
R A 1 =TS ST =] (0] o F TSP PSP P PP TP UPPPPPPPPPPPPPIOt 88

Report No.: RF200715C05-2 Page No. 2/ 106 Report Format Version: 6.1.1




ST

1828

BUREAU
VERITAS

4.8.5 TESERESUILS .....eeeiiiieiiie ettt h et 89
5 PiCtures Of TeST AITANGEMENTS . ..c..ueiii ittt e e s bbb e e e s bb e e e s bbb et e s sbe e e e s anr e e e s annneeens 105

Appendix — Information of the Testing LabOoratories .........ccuviiiiiiiiiiiiie e 106

Report No.: RF200715C05-2 Page No. 3/ 106 Report Format Version: 6.1.1




Cps

PRI
'iza

BUREAU

VERITAS

Release Control Record

Issue No. Description Date Issued

RF200715C05-2 Original Release Nov. 03, 2020

Report No.: RF200715C05-2 Page No. 4/ 106 Report Format Version: 6.1.1




B3

J@Z

& =
1528

BUREAU
VERITAS

1 Certificate of Conformity

Product: Radar H2
Brand: BlackBerry
Test Model: ITF100-1
Sample Status: Identical Prototype
Applicant: BlackBerry Limited
Test Date: Aug. 11 ~ Aug. 22, 2020

Standards: FCC Part 27, Subpart C, H, L

The above equipment has been tested by Bureau Veritas Consumer Products Services (H.K.) Ltd.,

Taoyuan Branch, and found compliance with the requirement of the above standards. The test record, data

evaluation & Equipment Under Test (EUT) configurations represented herein are true and accurate accounts

of the measurements of the sample’s RF characteristics under the conditions specified in this report.

L oA Wy ale

Prepared by : o Date:

Lena Wang / Specialist

D//»A [

Approved by : , Date:

Dylan Chiou / Senior Project Engineer

Nov. 03, 2020

Nov. 03, 2020
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Summary of Test Results

Applied Standard: FCC Part 27 & Part 2 (LTE 4)
FCC Test Item Result Remarks
Clause
2.1046 . . -
27.50(d)(4) Maximum Peak Output Power Pass Meet the requirement of limit.
2.1047 Modulation Characteristics Pass Meet the requirement.
22'%05545 Frequency Stability Pass Meet the requirement of limit.
2.1049 Occupied Bandwidth Pass Meet the requirement of limit.
27.50(d)(5) Peak to Average Ratio Pass Meet the requirement of limit.
27.53(h) Band Edge Measurements Pass Meet the requirement of limit.
2.1051 Conducted Spurious Emissions Pass Meet the requirement of limit.
27.53(h)
21053 Meet the requirement of limit.
27‘ 53(h) Radiated Spurious Emissions Pass Minimum passing margin is -36.90
' dB at 3421.40 MHz.
Applied Standard: FCC Part 27 & Part 2 (LTE 12)
FCC Test Iltem Result Remarks
Clause
2.1046 : . -
27.50(c)(10) Maximum Peak Output Power Pass Meet the requirement of limit.
2.1047 Modulation Characteristics Pass Meet the requirement.
22'%053'5 Frequency Stability Pass Meet the requirement of limit.
2.1049 Occupied Bandwidth Pass Meet the requirement of limit.
Peak to Average Ratio Pass Meet the requirement of limit.
27.53(9) Band Edge Measurements Pass Meet the requirement of limit.
2.1051 Conducted Spurious Emissions Pass Meet the requirement of limit.
27.53(9)
Meet the requirement of limit.
2.1053 : . o Minimum passing margin is -35.80
27.53(g) Radiated Spurious Emissions Pass | 4B at 1415.00 MHz and 1422.00
MHz.

Note: Determining compliance based on the results of the compliance measurement, not taking into account
measurement instrumentation uncertainty.

Report No.: RF200715C05-2 Page No. 6/ 106 Report Format Version: 6.1.1
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2.1 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on the
EUT as specified in CISPR 16-4-2:

Measurement Frequenc Expanded Uncertainty

R (k=2) ()

9 kHz ~ 30 MHz 3.04 dB

Radiated Emissions up to 1 GHz 30 MHz ~ 200 MHz 2.93dB

200 MHz ~ 1000 MHz 2.95dB

] o 1 GHz ~ 18 GHz 2.26 dB
Radiated Emissions above 1 GHz

18 GHz ~ 40 GHz 1.94 dB

Report No.: RF200715C05-2 Page No. 7/ 106 Report Format Version: 6.1.1
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2.2 Test Site and Instruments

Description & . Date of Due Date of

Manufacturer el N9, S N Calibration Calibration
Test Receiver
KEYSIGHT N9038A MY55420137 Apr. 16, 2020 Apr. 15, 2021
Spectrum Analyzer
ROHDE & SCHWARZ FSP40 100039 Jun. 12, 2020 Jun. 11, 2021
BILOG Antenna
SCHWARZBECK VULB9168 9168-160 Nov. 07, 2019 Nov. 06, 2020
BILOG Antenna
SCHWARZBECK VULB9168 9168-472 Nov. 08, 2019 Nov. 07, 2020
HORN Antenna
SCHWARZBECK BBHA 9120D 9120D-969 Nov. 24, 2019 Nov. 23, 2020
HORN Antenna
SCHWARZBECK BBHA 9120 D 9120D-1169 Nov. 24, 2019 Nov. 23, 2020
HORN Antenna
SCHWARZBECK BBHA 9170 BBHA9170241 Nov. 24, 2019 Nov. 23, 2020
E‘,’\;l’CpIAme””a EM-6879 269 Sep. 16,2019 | Sep. 15, 2020
Preamplifier
Agilent 8447D 2944A10638 Jun. 08, 2020 Jun. 07, 2021
(Below 1GHz)
Preamplifier
Agilent 8449B 3008A02367 Feb. 18, 2020 Feb. 17, 2021
(Above 1GHz)
RF signal cable SUCOFLEX 104 & CABLE-CH9-02
HUBER+SUHNER&EMCI | EMC104-SM-SM8000 | (248780+171006) | “2"- 18,2020 Jan. 17,2021
RF signal cable CABLE-CH9-
HUBER+SUHNER SUCOFLEX 104 (250795/4) Jan. 18, 2020 Jan. 17, 2021
RF signal cable
\Woken 8D-FB Cable-CH9-01 Jun. 08, 2020 Jun. 07, 2021
Software ADT_Radiated_
BV ADT V7.6.15.9.5 NA NA NA
Antenna Tower
EMCO 2070/2080 512.835.4684 NA NA
Turn Table
EMCO 2087-2.03 NA NA NA
Antenna Tower &Turn
BV ADT AT100 AT93021705 NA NA
Turn Table
BV ADT TT100 TT93021705 NA NA
Turn Table Controller
BV ADT SC100 SC93021705 NA NA
Boresight Antenna Fixture FBA-01 FBA-SIPO1 NA NA
Standard Temperature And
Humidity Chamber MHU-225AU 920842 May 27, 2020 May 26, 2021
TERCHY
JFW 20dB attenuation 50HF-020-SMA NA NA NA
frue RMS Clamp Meter 325 31130711WS Jun. 06,2020 | Jun. 05,2021
Radio Communication
Analyzer MT8820C 6201300640 Aug. 19, 2019 Aug. 18, 2021
Anritsu
DC power supply
Keysight UB002A MY56330015 NA NA

Note: 1. The calibration interval of the above test instruments is 12 / 24 months and the calibrations are
traceable to NML/ROC and NIST/USA.
2. The test was performed in HwaYa Chamber 9.
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3 General Information
3.1

General Description of EUT

Product Radar H2
Brand BlackBerry
Test Model ITF100-1

Status of EUT

Identical Prototype

Power Supply Rating

7.2 Vdc (battery)

Modulation Type

LTE

QPSK, 16QAM

Frequency Range

LTE Band 4 (Channel Bandwidth: 1.4 MHz)

1710.7 ~ 1754.3 MHz

LTE Band 4 (Channel Bandwidth: 3 MHZz)

1711.5 ~1753.5 MHz

LTE Band 4 (Channel Bandwidth: 5 MHZz)

1712.5 ~1752.5 MHz

LTE Band 4 (Channel Bandwidth: 10 MHz)

1715.0 ~ 1750.0 MHz

LTE Band 4 (Channel Bandwidth: 15 MHz)

1717.5~1747.5 MHz

LTE Band 4 (Channel Bandwidth: 20 MHZz)

1720.0 ~ 1745.0 MHz

LTE Band 12 (Channel Bandwidth: 1.4 MHz)

699.7 ~ 715.3 MHz

LTE Band 12 (Channel Bandwidth: 3 MHz)

700.5 ~ 714.5 MHz

LTE Band 12 (Channel Bandwidth: 5 MHz)

701.5~713.5 MHz

LTE Band 12 (Channel Bandwidth: 10 MHz)

704.0 ~711.0 MHz

LTE Band 4 (Channel Bandwidth: 1.4 MHz) | 1M09D7W
LTE Band 4 (Channel Bandwidth: 3 MHZz) 2M70G7D
LTE Band 4 (Channel Bandwidth: 5 MHz) 4M49D7W
LTE Band 4 (Channel Bandwidth: 10 MHz) 8M98D7W
L. : LTE Band 4 (Channel Bandwidth: 15 MHZz) 13M5G7D
Emission Designator -
LTE Band 4 (Channel Bandwidth: 20 MHz) 18MOD7W
LTE Band 12 (Channel Bandwidth: 1.4 MHz) | 1M09D7W
LTE Band 12 (Channel Bandwidth: 3 MHz) 2M70G7D
LTE Band 12 (Channel Bandwidth: 5 MHz) 4M49D7W
LTE Band 12 (Channel Bandwidth: 10 MHz) | 8M99D7W
QPSK 16QAM
. 97.724 mW 79.433 mW
LTE Band 12 (Channel Bandwidth: 1.4 MHz) (19.90dBm) (19.00 dBm)
: 97.724 mW 83.176 mW
Max. ERP Power LTE Band 12 (Channel Bandwidth: 3 MHz) (19.90dBm) (19.20 dBm)
: 97.724 mW 81.283 mW
LTE Band 12 (Channel Bandwidth: 5 MHz) (19.90dBm) (19.10 dBm)
: 97.724 mW 81.283 mW
LTE Band 12 (Channel Bandwidth: 10 MHz) (19.90dBm) (19.10 dBm)
: 154.882 mW 123.027 mW
LTE Band 4 (Channel Bandwidth: 1.4 MHz) (21.90 dBm) (20.90 dBm)
: 151.356 mW 120.226 mW
LTE Band 4 (Channel Bandwidth: 3 MHZz) (21.80 dBm) (20.80 dBm)
. 144.544 mW 114.815 mW
Max. EIRP Power LTE Band 4 (Channel Bandwidth: 5 MHZz) (21.60 dBm) (20.60 dBm)
. 147.911 mW 117.490 mW
LTE Band 4 (Channel Bandwidth: 10 MHz) (21.70 dBm) (20.70 dBm)
: 144,544 mW 114.815 mW
LTE Band 4 (Channel Bandwidth: 15 MHZz) (21.60 dBm) (20.60 dBm)
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LTE Band 4 (Channel Bandwidth: 20 MHz)

151.356 mW | 120.226 mW
(21.80 dBm) | (20.80 dBm)

Antenna Type

Refer to Note as below

Antenna Gain

Refer to Note as below

Accessory Device

Refer to Note as below

Data Cable Supplied

N/A

Note:

1. The EUT contains following accessory devices.

Product Brand Model Description
Battery BlackBerry BAT-63320-001 7.2Vdc, 38 A
2. The antenna information is listed as below.
Antenna Type Monopole with gnd resonator
LTE
Band
4 12
Gain (dBi) 2.54 -3.32

3. The above Antenna information is declared by manufacturer and for more detailed features description,
please refer to the manufacturer's specifications, the laboratory shall not be held responsible.

4. The above EUT information is declared by manufacturer and for more detailed features description,
please refers to the manufacturer's specifications or user's manual.

5. SRD & WWAN technology cannot transmit same time.
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Page No. 10/ 106

Report Format Version: 6.1.1




A
I@Z
| )

1828

BUREAU
VERITAS

3.2 Configuration of System under Test

<Radiated Emission Test> & <E.R.P./ E.l.LR.P. Test>

EUT (Powered from battery)

&«
55

Radio
Communication
Analyzer

Test table

*Kept in a remote area

3.2.1 Description of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support units.

3.3 Test Mode Applicability and Tested Channel Detail

Pre-Scan has been conducted to determine the worst-case mode from all possible combinations between
available modulations, data rates, XYZ axis, and antenna ports

The worst case was found when positioned as the table below. Following channel(s) was (were) selected for
the final test as listed below:

Band ERP / EIRP Radiated Emission
LTE Band 4 Y-plane Y-plane
LTE Band 12 Z-plane Y-plane

Report No.: RF200715C05-2 Page No. 11/ 106 Report Format Version: 6.1.1
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LTE Band 4
EL_JT Available Channel .
Configure Test Item Tested Channel . Modulation Mode
Channel Bandwidth
Mode
19957 t0 20393 | 19957, 20175,20393 | 1.4MHz | QPSK, 16QAM | 1 RB/0 RB Offset
19965 to 20385 | 19965, 20175, 20385 3MHz | QPSK, 16QAM | 1RB/7 RB Offset
) EIRp 19975 to 20375 | 19975, 20175, 20375 5MHz | QPSK, 16QAM | 1 RB/0 RB Offset
20000 to 20350 | 20000, 20175, 20350 10MHz | QPSK, 16QAM | 1 RB/O0 RB Offset
20025 to 20325 | 20025, 20175, 20325 15MHz | QPSK, 16QAM | 1 RB/74 RB Offset
20050 to 20300 | 20050, 20175, 20300 20 MHz | QPSK, 16QAM | 1 RB/0 RB Offset
- Cr':g?:é‘t':::ggcs 20050 to 20300 20175 20 MHz | QPSK, 160AM | 100 RB /0 RB Offset
19957 to 20393 19957, 20393 1.4 MHz QPSK 6 RB/ 0 RB Offset
19965 to 20385 19965, 20385 3 MHz QPSK 15 RB / 0 RB Offset
Frequency 19975 to 20375 19975, 20375 5 MHz QPSK 25 RB / 0 RB Offset
) Stability 20000 to 20350 20000, 20350 10 MHz QPSK 50 RB /0 RB Offset
20025 to 20325 20025, 20325 15 MHz QPSK 75 RB/ 0 RB Offset
20050 to 20300 20050, 20300 20 MHz QPSK 100 RB / 0 RB Offset
19957 to 20393 | 19957, 20175, 20393 | 1.4MHz | QPSK, 16QAM | 6 RB/0 RB Offset
19965 to 20385 | 19965, 20175, 20385 3MHz | QPSK, 16QAM | 15 RB/0 RB Offset
Occupied 19975 t0 20375 | 19975, 20175, 20375 5MHz | QPSK, 16QAM | 25 RB/0 RB Offset
) Bandwidth 20000 to 20350 | 20000, 20175, 20350 10 MHz | QPSK, 16QAM | 50 RB/0 RB Offset
20025 t0 20325 | 20025, 20175, 20325 15MHz | QPSK, 16QAM | 75 RB/0 RB Offset
20050 to 20300 | 20050, 20175, 20300 20 MHz | QPSK, 16QAM | 100 RB/0 RB Offset
19957 to 20393 | 19957, 20175, 20393 | 1.4MHz | QPSK, 16QAM | 1 RB/O0 RB Offset
19965 to 20385 | 19965, 20175, 20385 3MHz | QPSK, 16QAM | 1 RB/7 RB Offset
Peak to Average| 199751020375 | 19975, 20175, 20375 5MHz | QPSK, 16QAM | 1 RB/O0 RB Offset
) Ratio 20000 to 20350 | 20000, 20175, 20350 10 MHz | QPSK, 16QAM | 1 RB/O0 RB Offset
20025 t0 20325 | 20025, 20175, 20325 15MHz | QPSK, 16QAM | 1 RB/74 RB Offset
20050 to 20300 | 20050, 20175, 20300 20 MHz | QPSK, 16QAM | 1 RB/0 RB Offset
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EUT .
. Available Channel .
Configure Test Item Tested Channel . Modulation Mode
Channel Bandwidth
Mode
1 RB/ 0 RB Offset
19957 1.4 MHz QPSK
6 RB / 0 RB Offset
19957 to 20393
1 RB /5 RB Offset
20393 1.4 MHz QPSK
6 RB / 0 RB Offset
1 RB/ 0 RB Offset
19965 3 MHz QPSK
15 RB / 0 RB Offset
19965 to 20385
1 RB/ 14 RB Offset
20385 3 MHz QPSK
15 RB/ 0 RB Offset
1 RB /0 RB Offset
19975 5 MHz QPSK
25 RB/ 0 RB Offset
19975 to 20375
1 RB/ 24 RB Offset
20375 5 MHz QPSK
25 RB / 0 RB Offset
- Band Edge
1 RB /0 RB Offset
20000 10 MHz QPSK
50 RB / 0 RB Offset
20000 to 20350
1 RB/ 49 RB Offset
20350 10 MHz QPSK
50 RB / 0 RB Offset
1 RB/ 0 RB Offset
20025 15 MHz QPSK
75 RB / 0 RB Offset
20025 to 20325
1 RB/ 74 RB Offset
20325 15 MHz QPSK
75 RB / 0 RB Offset
1 RB/ 0 RB Offset
20050 20 MHz QPSK
100 RB/ 0 RB Offset
20050 to 20300
1 RB /99 RB Offset
20300 20 MHz QPSK
100 RB / 0 RB Offset
19957 to 20393 19957, 20175, 20393 1.4 MHz QPSK 1 RB/ 0 RB Offset
19965 to 20385 19965, 20175, 20385 3 MHz QPSK 1 RB/ 7 RB Offset
Conducted 19975 to 20375 19975, 20175, 20375 5 MHz QPSK 1 RB /0 RB Offset
Emission 20000 to 20350 20000, 20175, 20350 10 MHz QPSK 1 RB/ 0 RB Offset
20025 to 20325 20025, 20175, 20325 15 MHz QPSK 1 RB/ 74 RB Offset
20050 to 20300 20050, 20175, 20300 20 MHz QPSK 1 RB /0 RB Offset
) 19957 to 20393 19957, 20175, 20393 1.4 MHz QPSK 1 RB/ 0 RB Offset
; Eﬁﬁgiﬂ 19975 to 20375 | 19975, 20175, 20375 5 MHz QPSK 1 RB /0 RB Offset
20050 to 20300 20050, 20175, 20300 20 MHz QPSK 1 RB /0 RB Offset
Note:

1. This device was tested under all bandwidths, RB configurations and modulations. The worst case was
found in QPSK modulation.
2. For radiated emission above 1 GHz, according to 3GPP 36.521 Section 6.6.3.1.4, choose the lowest, 5
MHz & highest channel bandwidth for final test.
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LTE Band 12
EUT
. Available Channel .
Configure Test Item Tested Channel . Modulation Mode
Channel Bandwidth
Mode
23017 to 23173 | 23017, 23095, 23173 | 1.4MHz | QPSK, 16QAM | 1RB/0 RB Offset
ERp 23025 to 23165 | 23025, 23095, 23165 3MHz | QPSK, 16QAM | 1 RB/O0 RB Offset
23035 to 23155 | 23035, 23095, 23155 5MHz | QPSK, 16QAM | 1 RB/O0 RB Offset
23060 to 23130 | 23060, 23095, 23130 10MHz | QPSK, 16QAM | 1 RB/O0 RB Offset
- Modulation 23060 to 23130 23095 10 MHz | QPSK, 16QAM | 100 RB /0 RB Offset
Characteristics
23017 to 23173 23017, 23173 1.4 MHz QPSK 6 RB/ 0 RB Offset
Frequency 23025 to 23165 23025, 23165 3 MHz QPSK 15 RB / 0 RB Offset
Stability 23035 to 23155 23035, 23155 5 MHz QPSK 25 RB / 0 RB Offset
23060 to 23130 23060, 23130 10 MHz QPSK 50 RB/ 0 RB Offset
23017 t0 23173 | 23017, 23095, 23173 | 1.4MHz | QPSK, 16QAM | 6 RB/0 RB Offset
Occupied 23025 to 23165 | 23025, 23095, 23165 3MHz | QPSK, 16QAM | 15 RB/0 RB Offset
Bandwidth 23035 to 23155 | 23035, 23095, 23155 5 MHz QPSK, 16QAM | 25 RB /0 RB Offset
23060 to 23130 | 23060, 23095, 23130 10 MHz | QPSK, 16QAM | 50 RB/0 RB Offset
23017 to 23173 | 23017, 23095, 23173 | 1.4MHz | QPSK, 16QAM | 1 RB/0 RB Offset
Peak to Average | 23025 to 23165 | 23025, 23095, 23165 3MHz | QPSK, 16Q0AM | 1 RB/0 RB Offset
Ratio 23035 to 23155 | 23035, 23095, 23155 5MHz | QPSK, 16QAM | 1 RB/O0 RB Offset
23060 to 23130 | 23060, 23095, 23130 10MHz | QPSK, 16QAM | 1 RB/O0 RB Offset
1 RB /0 RB Offset
23017 1.4 MHz QPSK
6 RB / 0 RB Offset
23017 to 23173
1 RB /5 RB Offset
23173 1.4 MHz QPSK
6 RB / 0 RB Offset
1 RB /0 RB Offset
23025 3 MHz QPSK
15 RB / 0 RB Offset
23025 to 23165
1 RB/ 14 RB Offset
23165 3 MHz QPSK
15 RB / 0 RB Offset
- Band Edge 1 RB /0 RB Offset
23035 5 MHz QPSK
25 RB / 0 RB Offset
23035 to 23155
1 RB/ 24 RB Offset
23155 5 MHz QPSK
25 RB / 0 RB Offset
1 RB /0 RB Offset
23060 10 MHz QPSK
50 RB / 0 RB Offset
23060 to 23130
1 RB/ 49 RB Offset
23130 10 MHz QPSK
50 RB / 0 RB Offset
23017 to 23173 | 23017, 23095, 23173 | 1.4 MHz QPSK 1 RB /0 RB Offset
Conducted 23025 to 23165 | 23025, 23095, 23165 3 MHz QPSK 1 RB /0 RB Offset
Emission 23035 to 23155 | 23035, 23095, 23155 5 MHz QPSK 1 RB/ 0 RB Offset
23060 to 23130 | 23060, 23095, 23130 10 MHz QPSK 1 RB /0 RB Offset
_ 23017 to 23173 | 23017, 23095, 23173 | 1.4 MHz QPSK 1 RB /0 RB Offset
- Eﬁ?giﬂ 23035 to 23155 | 23035, 23095, 23155 5 MHz QPSK 1 RB /0 RB Offset
23060 to 23130 | 23060, 23095, 23130 10 MHz QPSK 1 RB /0 RB Offset

Note:

1. This device was tested under all bandwidths, RB configurations and modulations. The worst case was
found in QPSK modulation.
2. For radiated emission above 1 GHz, according to 3GPP 36.521 Section 6.6.3.1.4, choose the lowest, 5
MHz & highest channel bandwidth for final test.
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Test Condition:
Test Item Environmental Conditions Input Power Tested By
ERP / EIRP 25 deg. C, 65 % RH 7.2 Vdc Han Wu, Greg Lin
Modulation Characteristics 25 deg. C, 65 % RH 7.2 Vdc Tank Wu
Frequency Stability 25 deg. C, 65 % RH 7.2 Vdc James Yang
Occupied Bandwidth 25 deg. C, 65 % RH 7.2 Vdc Tank Wu
Band Edge 25 deg. C, 65 % RH 7.2 Vdc Tank Wu
Peak to Average Ratio 25 deg. C, 65 % RH 7.2 Vdc Tank Wu
Conducted Emission 25 deg. C, 65 % RH 7.2 Vdc Tank Wu
Radiated Emission 25 deg. C, 65 % RH 7.2 Vdc Greg Lin

3.4 EUT Operating Conditions

The EUT makes a call to the communication simulator. The communication simulator station system controlled
a EUT to export maximum output power under transmission mode and specific channel frequency

3.5 General Description of Applied Standards and references

The EUT is a RF Product. According to the specifications of the manufacturer, it must comply with the
requirements of the following standards and references:

Test Standard:

FCC 47 CFR Part 2
FCC 47 CFR Part 27
ANSI 63.26-2015

Note: All test items have been performed and recorded as per the above standards.

References Test Guidance:
KDB 971168 D01 Power Meas License Digital Systems v03r01
ANSI/TIA/EIA-603-E 2016

Note: All test items have been performed as a reference to the above KDB test guidance.
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4 Test Types and Results
4.1 Output Power Measurement

4.1.1 Limits of Output Power Measurement

Fixed, mobile, and portable (hand-held) stations operating in the 1710-1755 MHz band and mobile and
portable stations operating in the 1695-1710 MHz and 1755-1780 MHz bands are limited to 1 watt EIRP.

Portable stations (hand-held device) operating in the 600 MHz uplink band and the 698-746 MHz band, and
fixed and mobile stations in the 600 MHz uplink band are limited to 3 watts ERP.

4.1.2 Test Procedures

EIRP / ERP Measurement:

a. All measurements were done at low, middle and high operational frequency range. RBW is 1.4 MHz ~ 3
MHz ~ 5 MHz ~ 10 MHz ~ 20 MHz for LTE mode, and VBW = 3 x RBW.

b. Substitution method is used for E.I.R.P measurement. In the semi-anechoic chamber, EUT placed on the
0.8 m (below or equal 1 GHz) and/or 1.5 m (above 1 GHz) height of Turn Table, rotated the table around
360 degrees to search the maximum radiation power and receiver antenna shall be rotated vertical and
horizontal polarization and moved height from 1 m to 4 m to find the maximum polar radiated power. The
“‘Read Value” is the spectrum reading the maximum power value.

c. The substitution horn antenna is substituted for EUT at the same position and signals generator 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.

d. EIRP = Output power level of S.G — TX cable loss + Antenna gain of substitution horn. E.R.P power can
be calculated form E.I.R.P power by subtracting the gain of dipole, E.R.P power = E.I.R.P power - 2.15 dB.

Conducted Power Measurement:
a. The EUT was set up for the maximum power with LTE link data modulation and link up with simulator.
b. Setthe EUT to transmit under low, middle and high channel and record the power level shown on simulator.
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4.1.3 Test Setup

EIRP / ERP Measurement:
<Radiated Emission below or equal 1 GHz>

Ant. Tower 1-4m

Variable

EUT& . sm \
Support Unit\s\ :

Turn Table ’
L1 .-
soom| ———

Ground Plane

Test Receiver

[ | —
O O 0O ©O
W] 0 0 0 o—y
<Radiated Emission above 1 GHz>
Ant. Tower 1-4m
Variable
EUT& 3m
Support Units I —]
Turn Table D L
Absorber
g ==
150 crf AMMAAAN
= l

Ground Plane
Test Receiver

N [ —

MOOOO
1

For the actual test configuration, please refer to the attached file (Test Setup Photo).

Conducted Power Measurement:

Communication
Simulator EUT
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4.1.4 Test Results
Conducted Output Power (dBm)
LTE Band 4
RB size | RB Low Mid High | 3PP RB size | RB Low Mid High | 3GpP
MCS Offset MCS Offset
BW | index Channel 20050 | 20175 | 20300 “("d':; B Index Channel 20025 | 20175 | 20325 ’2";';?
Frequency (MHz) 1720.0 1732.5 1745.0 Frequency (MHz) 1717.5 1732.5 1747.5
1 0 21.49 21.41 21.48 0 1 0 21.40 21.55 21.35 0
1 50 21.32 21.35 21.45 0 1 37 21.32 21.33 21.48 0
1 99 21.39 21.46 21.41 0 1 74 21.50 21.55 21.34 0
QPSK 50 0 20.44 20.40 20.48 1 QPSK 36 0 20.30 20.37 20.57 1
50 25 20.42 20.44 20.46 1 36 19 20.50 20.35 20.58 1
50 50 20.56 20.37 20.49 1 36 39 20.35 20.41 20.34 1
20M 100 0 20.50 20.55 20.47 1 15M 75 0 20.3_6 20.33 20.44 1
1 0 20.62 20.65 20.66 1 1 0 20.57 20.52 20.70 1
1 50 20.59 20.60 20.55 1 1 37 20.57 20.57 20.58 1
1 99 20.70 20.52 20.57 1 1 74 20.46 20.60 20.55 1
16QAM 50 0 19.42 19.56 19.52 2 16QAM 36 0 19.52 19.53 19.43 2
50 25 19.62 19.70 19.58 2 36 19 19.41 19.51 19.63 2
50 50 19.67 19.51 19.61 2 36 39 19.54 19.65 19.50 2
100 0 19.42 19.65 19.58 2 Ji5) 0 19.66 19.50 19.49 2
. RB . . q RB . .
aw MCS RB Size Offset Low Mid High 3;\/'0:; B MCS RB Size Offset Low Mid High 3’\;3;;
Index Channel 20000 20175 20350 (dB) Index Channel 19975 20175 20375 (dB)
Frequency (MHz) 1715.0 1732.5 1750.0 Frequency (MHz) 1712.5 1732.5 1752.5
1 0 21.61 21.49 21.38 0 1 0 21.50 21.60 21.42 0
1 24 21.55 21.57 21.59 0 1 12 21.40 21.56 21.54 0
1 49 21.33 21.41 21.31 0 1 24 21.57 21.52 21.43 0
QPSK 25 0 20.55 20.43 20.47 1 QPSK 12 0 20.46 20.39 20.35 1
25 12 20.43 20.39 20.35 1 12 6 20.48 20.58 20.39 1
25 25 20.45 20.37 20.43 1 12 13 20.37 20.52 20.33 1
10M 50 0 20.52 20.36 20.57 1 5M 25 0 20.35 20.4_0 20.58 1
1 0 20.42 20.50 20.70 1 1 0 20.62 20.57 20.60 1
1 24 20.44 20.44 20.45 1 1 12 20.53 20.60 20.52 1
1 49 20.67 20.55 20.42 1 1 24 20.61 20.47 20.53 1
16QAM 25 0 19.50 19.44 19.54 2 16QAM 12 0 19.46 19.58 19.52 2
25 12 19.50 19.50 19.63 2 12 6 19.41 19.52 19.45 2
25 25 19.59 19.60 19.45 2 12 13 19.64 19.59 19.66 2
50 0 19.63 19.65 19.48 2 25 0 19.54 19.64 19.67 2
. RB . . . RB . .
aw MCS RB Size Offset Low Mid High 3;\/'0:; B MCS RB Size Offset Low Mid High 3’\;3;;
Index Channel 19965 20175 20385 (dB) Index Channel 19957 20175 20393 (dB)
Frequency (MHz) 1711.5 1732.5 1753.5 Frequency (MHz) 1710.7 1732.5 1754.3
1 0 21.31 21.41 21.38 0 1 0 21.38 21.49 21.55 0
1 7 21.52 21.30 21.58 0 1 2 21.39 21.33 21.38 0
1 14 21.56 21.45 21.50 0 1 B 21.35 21.35 21.42 0
QPSK 8 0 20.49 20.43 20.44 1 QPSK 3 0 20.56 20.39 20.60 0
8 3 20.59 20.37 20.39 1 3 1 20.42 20.37 20.37 0
8 7 20.48 20.32 20.49 1 3 3 20.44 20.38 20.43 0
aM 15 0 20.30 20.49 20.52 1 1.4M 6 0 20.40 20.36 20.32 1
1 0 20.43 20.51 20.46 1 ’ 1 0 20.59 20.51 20.64 1
1 7 20.46 20.66 20.48 1 1 2 20.42 20.62 20.56 1
1 14 20.58 20.56 20.53 1 1 5) 20.58 20.57 20.61 1
16QAM 8 0 19.40 19.53 19.65 2 16QAM 3 0 19.45 19.49 19.54 1
8 3 19.63 19.51 19.41 2 3 1 19.48 19.59 19.49 1
8 7 19.67 19.49 19.70 2 3 g 19.69 19.66 19.40 1
15 0 19.68 19.46 19.60 2 6 0 19.65 19.45 19.64 2
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LTE Band 12
RB size | KB Low Mid High | 3PP RB size | RB Low Mid High | 3GPP
MCS Offset MCS Offset
BW | index Channel 23060 | 23095 | 23130 'E’('jg'j S Index Channel 23035 | 23095 | 23155 'E’C'fg;
Frequency (MHz) 704.0 707.5 711.0 Frequency (MHz) 701.5 707.5 713.5
1 0 22.59 22.45 22.51 0 1 0 22.49 22.36 22.40 0
1 24 22.35 22.53 22.51 0 1 12 22.45 22.48 22.36 0
1 49 22.46 22.40 22.33 0 1 24 22.34 22.37 22.36 0
QPSK 25 0 21.44 21.41 21.48 1 QPSK 12 0 21.40 21.58 21.48 1
25 12 21.42 21.32 21.47 1 12 6 21.41 21.33 21.31 1
25 25 21.49 21.45 21.39 1 12 13 21.50 21.57 21.48 1
10M 50 0 21.35 21.46 21.41 1 5M 25 0 21.34 21.39 21.50 1
1 0 21.64 21.60 21.43 1 1 0 21.59 21.63 21.47 1
1 24 21.45 21.43 21.68 1 1 12 21.70 21.58 21.51 1
1 49 21.70 21.60 21.46 1 1 24 21.50 21.69 21.58 1
16QAM 25 0 20.50 20.58 20.49 2 16QAM 12 0 20.69 20.64 20.70 2
25 12 20.70 20.56 20.62 2 12 6 20.43 20.52 20.47 2
25 25 20.63 20.55 20.61 2 12 13 20.58 20.47 20.65 2
50 0 20.43 20.65 20.50 2 25 0 20.48 20.42 20.68 2
wes | RBSize OﬁsBet Low Mid High | 3PP wes | RB Size one | Low Mid High | 3GPP
B35 Index Channel 23025 23095 23165 'E/fli’g; B Index Channel 23017 23095 23173 m‘;’?
Frequency (MHz) 700.5 707.5 7143 Frequency (MHz) 699.7 707.5 715.3
1 0 22.30 22.49 22.57 0 1 0 22.60 22.38 22.52 0
1 7 22.44 22.54 22.56 0 1 2 22.58 22.31 22.44 0
1 14 22.48 22.46 22.55 0 1 5) 22.38 22.58 22.38 0
QPSK 8 0 21.57 21.49 21.49 1 QPSK 3 0 21.57 21.44 21.47 0
8 3 21.37 21.32 21.32 1 3 1 21.46 21.31 21.45 0
8 7 21.45 21.47 21.34 1 3 8] 21.31 21.56 21.53 0
aM 15 0 21.45 21.59 21.56 1 1.4M 6 0 21.46 21.54 21.59 1
1 0 21.50 21.48 21.58 1 ’ 1 0 21.65 21.67 21.63 1
1 7 21.69 21.54 21.67 1 1 2 21.65 21.41 21.61 1
1 14 21.47 21.49 21.45 1 1 5 21.60 21.43 21.58 1
16QAM 8 0 20.41 20.67 20.57 2 16QAM 3 0 20.63 20.41 20.51 1
8 3 20.41 20.52 20.65 2 3 1 20.59 20.66 20.46 1
8 7 20.42 20.56 20.61 2 3 g 20.69 20.54 20.51 1
15 0 20.42 20.42 20.58 2 6 0 20.54 20.66 20.50 2
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EIRP / ERP Power
Modulation Type: QPSK
LTE Band 4, Channel Bandwidth: 1.4MHz
Mode ‘TX channel 19957, 20175, 20393
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | R€2ding | S.GPower | Correction | o\op (amy | Limit (dBm) | Margin (dB)
] ' (dBm) Value (dBm) | Factor (dB)
1 1710.7 -21.70 16.30 0.70 17.00 30.00 -13.00
2 1732.5 -21.60 16.80 0.60 17.40 30.00 -12.60
3 1754.3 -22.50 16.30 0.50 16.80 30.00 -13.20
Antenna Polarity & Test Distance: Vertical at 3 M
Reading S.G Power Correction - .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 1710.7 -17.00 20.80 0.70 21.50 30.00 -8.50
2 1732.5 -17.60 20.70 0.60 21.30 30.00 -8.70
3 1754.3 -17.50 21.40 0.50 21.90 30.00 -8.10
Note: EIRP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
LTE Band 4, Channel Bandwidth: 3MHz
Mode TX channel 19965, 20175, 20385
Antenna Polarity & Test Distance: Horizontal at 3 M
Reading S.G Power Correction . .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 1711.5 -22.30 15.70 0.70 16.40 30.00 -13.60
2 1732.5 -22.00 16.40 0.60 17.00 30.00 -13.00
3 1753.5 -22.50 16.30 0.50 16.80 30.00 -13.20
Antenna Polarity & Test Distance: Vertical at 3 M
Reading S.G Power Correction - .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 1711.5 -16.70 21.10 0.70 21.80 30.00 -8.20
2 1732.5 -17.50 20.80 0.60 21.40 30.00 -8.60
3 1753.5 -18.20 20.70 0.50 21.20 30.00 -8.80
Note: EIRP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
LTE Band 4, Channel Bandwidth: 5SMHz
Mode ‘TX channel 19975, 20175, 20375
Antenna Polarity & Test Distance: Horizontal at 3 M
Reading S.G Power Correction - .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 1712.5 -22.10 16.00 0.70 16.70 30.00 -13.30
2 1732.5 -21.70 16.70 0.60 17.30 30.00 -12.70
3 1752.5 -21.70 17.10 0.50 17.60 30.00 -12.40
Antenna Polarity & Test Distance: Vertical at 3 M
Reading S.G Power Correction - .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 1712.5 -17.20 20.70 0.70 21.40 30.00 -8.60
2 1732.5 -17.30 21.00 0.60 21.60 30.00 -8.40
3 1752.5 -17.80 21.00 0.50 21.50 30.00 -8.50

Note: EIRP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
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LTE Band 4, Channel Bandwidth: 10MHz
Mode ‘TX channel 20000, 20175, 20350
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | R€2ding | S.GPower | Correction | o\op (amy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1715.0 -22.10 16.00 0.70 16.70 30.00 -13.30
2 1732.5 -21.10 17.30 0.60 17.90 30.00 -12.10
3 1750.0 -21.60 17.20 0.50 17.70 30.00 -12.30
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) R(ZaB%’;Q Vi'lﬁep(‘é"é’renr) Ifa%rtr:rcéoé‘) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 1715.0 -17.30 20.60 0.70 21.30 30.00 -8.70
2 1732.5 -17.40 20.90 0.60 21.50 30.00 -8.50
3 1750.0 -17.60 21.20 0.50 21.70 30.00 -8.30
Note: EIRP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
LTE Band 4, Channel Bandwidth: 15MHz
Mode ‘TX channel 20025, 20175, 20325
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MH2) R(ZaBOr']'qr;g \Zﬁep(g‘g’renr) Fcaocrtfrczjoé‘) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 17175 -21.70 16.40 0.70 17.10 30.00 -12.90
2 1732.5 -21.90 16.50 0.60 17.10 30.00 -12.90
3 17475 -22.20 16.50 0.50 17.00 30.00 -13.00
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MH2) R(ZaBOr']'qr;g \Zﬁep(g‘g’renr) Fcaocrtfrczjoé‘) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 17175 -17.40 20.60 0.70 21.30 30.00 -8.70
2 1732.5 -17.30 21.00 0.60 21.60 30.00 -8.40
3 17475 -17.60 21.10 0.50 21.60 30.00 -8.40
Note: EIRP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
LTE Band 4, Channel Bandwidth: 20MHz
Mode TX channel 20050, 20175, 20300
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | o\on (g | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1720.0 -21.80 16.40 0.70 17.10 30.00 -12.90
2 1732.5 -21.60 16.80 0.60 17.40 30.00 -12.60
3 1745.0 -21.60 17.10 0.50 17.60 30.00 -12.40
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) R(Z%Or'g;g Vi'lfe'?g"é’fnr) ISac::rtfrcz(ljog) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 1720.0 -17.30 20.70 0.70 21.40 30.00 -8.60
2 1732.5 -17.40 20.90 0.60 21.50 30.00 -8.50
3 1745.0 -17.40 21.30 0.50 21.80 30.00 -8.20

Note: EIRP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
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LTE Band 12, Channel Bandwidth: 1.4MHz
MODE ‘TX channel 23017, 23095, 23173
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | R€2ding | S.GPower | Correction | cpp (mmy | |imit (dBm) | Margin (dB)
] ' (dBm) Value (dBm) | Factor (dB)
1 699.7 -9.20 15.30 3.50 18.80 34.80 -16.00
2 707.5 -8.90 15.90 3.50 19.40 34.80 -15.40
3 715.3 -9.00 16.00 3.50 19.50 34.80 -15.30
Antenna Polarity & Test Distance: Vertical at 3 M
Reading S.G Power Correction - :
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm)) | Limit (dBm) | Margin (dB)
1 699.7 -11.90 15.60 3.50 19.10 34.80 -15.70
2 707.5 -11.90 15.90 3.50 19.40 34.80 -15.40
3 715.3 -11.20 16.40 3.50 19.90 34.80 -14.90
Note: ERP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
LTE Band 12, Channel Bandwidth: 3MHz
MODE ‘TX channel 23025, 23095, 23165
Antenna Polarity & Test Distance: Horizontal at 3 M
Reading S.G Power Correction . .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) | Limit (dBm) | Margin (dB)
1 700.5 -8.80 15.70 3.50 19.20 34.80 -15.60
2 707.5 -9.10 15.60 3.50 19.10 34.80 -15.70
3 714.5 -8.70 16.30 3.50 19.80 34.80 -15.00
Antenna Polarity & Test Distance: Vertical at 3 M
Reading S.G Power Correction . .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) | Limit (dBm) | Margin (dB)
1 700.5 -12.00 15.60 3.50 19.10 34.80 -15.70
2 707.5 -11.40 16.40 3.50 19.90 34.80 -14.90
3 714.5 -11.20 16.40 3.50 19.90 34.80 -14.90
Note: ERP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
LTE Band 12, Channel Bandwidth: 5SMHz
MODE TX channel 23035, 23095, 23155
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | cop gy | Limit (dBm) | Margin (dB)
e (dBm) | Value (dBm) | Factor (dB) g
1 701.5 -9.00 15.60 3.40 19.00 34.80 -15.80
2 707.5 -9.10 15.60 3.50 19.10 34.80 -15.70
3 713.5 -9.00 16.00 3.50 19.50 34.80 -15.30
Antenna Polarity & Test Distance: Vertical at 3 M
Reading S.G Power Correction . .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) | Limit (dBm) | Margin (dB)
1 701.5 -11.80 15.90 3.40 19.30 -15.50
2 707.5 -11.90 15.90 3.50 19.40 -15.40
3 713.5 -11.40 16.40 3.50 19.90 34.80 -14.90
Note: ERP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
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LTE Band 12, Channel Bandwidth: 10MHz
MODE ‘TX channel 23060, 23095, 23130
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | R€2ding | S.GPower | Correction | cpp (mmy | |imit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 704.0 -8.60 16.10 3.50 19.60 34.80 -15.20
2 707.5 -8.40 16.40 3.50 19.90 34.80 -14.90
3 711.0 -8.70 16.30 3.50 19.80 34.80 -15.00
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | R€2ding | S.GPower | Correction | cpp (mmy | |imit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 704.0 -11.30 16.30 3.50 19.80 34.80 -15.00
2 707.5 -11.60 16.20 3.50 19.70 34.80 -15.10
3 711.0 -11.20 16.40 3.50 19.90 34.80 -14.90

Note: ERP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
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Modulation Type: 16QAM
LTE Band 4, Channel Bandwidth: 1.4MHz
Mode ‘TX channel 19957, 20175, 20393
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | R€2ding | S.GPower | Correction | o\op (amy | Limit (dBm) | Margin (dB)
] ' (dBm) Value (dBm) | Factor (dB)
1 1710.7 -22.80 15.20 0.70 15.90 30.00 -14.10
2 1732.5 -23.20 15.20 0.60 15.80 30.00 -14.20
3 1754.3 -23.00 15.80 0.50 16.30 30.00 -13.70
Antenna Polarity & Test Distance: Vertical at 3 M
Reading S.G Power Correction - .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 1710.7 -18.00 19.80 0.70 20.50 30.00 -9.50
2 1732.5 -18.60 19.70 0.60 20.30 30.00 -9.70
3 1754.3 -18.50 20.40 0.50 20.90 30.00 -9.10
Note: EIRP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
LTE Band 4, Channel Bandwidth: 3MHz
Mode | TX channel 19965, 20175, 20385
Antenna Polarity & Test Distance: Horizontal at 3 M
Reading S.G Power Correction . .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 1711.5 -23.30 14.70 0.70 15.40 30.00 -14.60
2 1732.5 -23.00 15.40 0.60 16.00 30.00 -14.00
3 1753.5 -23.50 15.30 0.50 15.80 30.00 -14.20
Antenna Polarity & Test Distance: Vertical at 3 M
Reading S.G Power Correction - .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 1711.5 -17.70 20.10 0.70 20.80 30.00 -9.20
2 1732.5 -18.50 19.80 0.60 20.40 30.00 -9.60
3 1753.5 -19.20 19.70 0.50 20.20 30.00 -9.80
Note: EIRP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
LTE Band 4, Channel Bandwidth: 5SMHz
Mode ‘TX channel 19975, 20175, 20375
Antenna Polarity & Test Distance: Horizontal at 3 M
Reading S.G Power Correction - .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 1712.5 -23.10 15.00 0.70 15.70 30.00 -14.30
2 1732.5 -22.70 15.70 0.60 16.30 30.00 -13.70
3 1752.5 -22.70 16.10 0.50 16.60 30.00 -13.40
Antenna Polarity & Test Distance: Vertical at 3 M
Reading S.G Power Correction - .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 1712.5 -18.20 19.70 0.70 20.40 30.00 -9.60
2 1732.5 -18.30 20.00 0.60 20.60 30.00 -9.40
3 1752.5 -18.80 20.00 0.50 20.50 30.00 -9.50

Note: EIRP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
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LTE Band 4, Channel Bandwidth: 10MHz
Mode ‘TX channel 20000, 20175, 20350
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | R€2ding | S.GPower | Correction | o\op (amy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1715.0 -23.10 15.00 0.70 15.70 30.00 -14.30
2 1732.5 -23.10 15.30 0.60 15.90 30.00 -14.10
3 1750.0 -22.60 16.20 0.50 16.70 30.00 -13.30
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) R(ZaB%’;Q Vi'lﬁep(‘é"é’renr) Ifa%rtr:rcéoé‘) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 1715.0 -18.30 19.60 0.70 20.30 30.00 -9.70
2 1732.5 -18.40 19.90 0.60 20.50 30.00 -9.50
3 1750.0 -18.60 20.20 0.50 20.70 30.00 -9.30
Note: EIRP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
LTE Band 4, Channel Bandwidth: 15MHz
Mode ‘TX channel 20025, 20175, 20325
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MH2) R(ZaBOr']'qr;g \Zﬁep(g‘g’renr) Fcaocrtfrczjoé‘) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 17175 -22.70 15.40 0.70 16.10 30.00 -13.90
2 1732.5 -22.90 15.50 0.60 16.10 30.00 -13.90
3 17475 -23.20 15.50 0.50 16.00 30.00 -14.00
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MH2) R(ZaBOr']'qr;g \Zﬁep(g‘g’renr) Fcaocrtfrczjoé‘) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 17175 -18.40 19.60 0.70 20.30 30.00 -9.70
2 1732.5 -18.30 20.00 0.60 20.60 30.00 -9.40
3 17475 -18.60 20.10 0.50 20.60 30.00 -9.40
Note: EIRP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
LTE Band 4, Channel Bandwidth: 20MHz
Mode TX channel 20050, 20175, 20300
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | o\on (g | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1720.0 -22.80 15.40 0.70 16.10 30.00 -13.90
2 1732.5 -22.60 15.80 0.60 16.40 30.00 -13.60
3 1745.0 -22.60 16.10 0.50 16.60 30.00 -13.40
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) R(Z%Or'g;g Vi'lfe'?g"é’fnr) ISac::rtfrcz(ljog) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 1720.0 -18.30 19.70 0.70 20.40 30.00 -9.60
2 1732.5 -18.40 19.90 0.60 20.50 30.00 -9.50
3 1745.0 -18.40 20.30 0.50 20.80 30.00 -9.20

Note: EIRP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
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LTE Band 12, Channel Bandwidth: 1.4MHz
MODE ‘TX channel 23017, 23095, 23173
Antenna Polarity & Test Distance: Horizontal at 3 M
Reading S.G Power Correction - .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) | Limit (dBm) | Margin (dB)
1 699.7 -10.30 14.20 3.50 17.70 34.80 -17.10
2 707.5 -9.90 14.90 3.50 18.40 34.80 -16.40
3 715.3 -9.80 15.20 3.50 18.70 34.80 -16.10
Antenna Polarity & Test Distance: Vertical at 3 M
Reading S.G Power Correction - .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm)) | Limit (dBm) | Margin (dB)
1 699.7 -12.70 14.80 3.50 18.30 34.80 -16.50
2 707.5 -13.10 14.60 3.50 18.10 34.80 -16.70
3 715.3 -12.10 15.50 3.50 19.00 34.80 -15.80
Note: ERP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
LTE Band 12, Channel Bandwidth: 3MHz
MODE ‘TX channel 23025, 23095, 23165
Antenna Polarity & Test Distance: Horizontal at 3 M
Reading S.G Power Correction - .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) | Limit (dBm) | Margin (dB)
1 700.5 -9.60 14.90 3.50 18.40 34.80 -16.40
2 707.5 -9.90 14.90 3.50 18.40 34.80 -16.40
3 714.5 -9.30 15.70 3.50 19.20 34.80 -15.60
Antenna Polarity & Test Distance: Vertical at 3 M
Reading S.G Power Correction . .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) | Limit (dBm) | Margin (dB)
1 700.5 -13.00 14.60 3.50 18.10 34.80 -16.70
2 707.5 -12.40 15.40 3.50 18.90 34.80 -15.90
3 714.5 -12.00 15.60 3.50 19.10 34.80 -15.70
Note: ERP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
LTE Band 12, Channel Bandwidth: 5SMHz
MODE TX channel 23035, 23095, 23155
Antenna Polarity & Test Distance: Horizontal at 3 M
Reading S.G Power Correction . .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) | Limit (dBm) | Margin (dB)
1 701.5 -9.80 14.80 3.40 18.20 34.80 -16.60
2 707.5 -10.10 14.60 3.50 18.10 34.80 -16.70
3 713.5 -9.40 15.60 3.50 19.10 34.80 -15.70
Antenna Polarity & Test Distance: Vertical at 3 M
Reading S.G Power Correction . .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) | Limit (dBm) | Margin (dB)
1 701.5 -12.60 15.10 3.40 18.50 34.80 -16.30
2 707.5 -12.90 14.90 3.50 18.40 34.80 -16.40
3 713.5 -12.40 15.40 3.50 18.90 34.80 -15.90
Note: ERP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
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LTE Band 12, Channel Bandwidth: 10MHz
MODE ‘TX channel 23060, 23095, 23130
Antenna Polarity & Test Distance: Horizontal at 3 M
Reading S.G Power Correction - .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) | Limit (dBm) | Margin (dB)
1 704.0 -9.80 14.90 3.50 18.40 34.80 -16.40
2 707.5 -9.10 15.60 3.50 19.10 34.80 -15.70
3 711.0 -9.80 15.20 3.50 18.70 34.80 -16.10
Antenna Polarity & Test Distance: Vertical at 3 M
Reading S.G Power Correction - .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) | Limit (dBm) | Margin (dB)
1 704.0 -12.30 15.30 3.50 18.80 34.80 -16.00
2 707.5 -12.20 15.50 3.50 19.00 34.80 -15.80
3 711.0 -12.20 15.40 3.50 18.90 34.80 -15.90

Note: ERP (dBm) = S.G Power Value (dBm) + Correction Factor (dB).
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4.2 Modulation Characteristics Measurement

4.2.1 Limits of Modulation Characteristics

N/A

4.2.2 Test Setup

Communication Simulator
EUT

4.2.3 Test Procedure

Connect the EUT to Communication Simulator via the antenna connector. The frequency band is set as EUT
supported Modulation and Channels, the EUT output is matched with 50 ohm load, the waveform quality and
constellation of the EUT was tested.
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4.2.4 Test Results

Spectrum Plot of Measurement

LTE Band 4

Channel 20175

QPSK

Veasuring (Spectrum)

16QAM

UE Power : 18,9 dBn

Spectrum Plot of Measurement

LTE Band 12

Channel 23095

21,5 dBm

Measuring (Spectrum)
Yiew Wincow - Modul
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4.3 Frequency Stability Measurement

4.3.1 Limits of Frequency Stability Measurement

The frequency stability shall be sufficient to ensure that the fundamental emissions stay within the authorized
bands of operation.

4.3.2 Test Procedure

a. Device is placed at the oven room. The oven room could control the temperatures and humidity. Power
warm up is at least 15 min and power applied should perform before recording frequency error.

b. EUT is connected the external power supply to control the DC input power. The test voltage range is from
minimum to maximum working voltage. Each step shall be record the frequency error rate.

c. The temperature range step is 10 degrees in this test items. All temperature levels shall be hold the +0.5°C
during the measurement testing. The each temperature step shall be at least 0.5 hours, consider the EUT
could be test under the stability condition.

Note: The frequency error was recorded frequency error from the communication simulator.

4.3.3 Test Setup

L Oven Room
Communication

Simulator

_1 Antenna

External Power Source

EUT
DC Power Supply
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4.3.4 Test Results

Frequency Error vs. Voltage

LTE Band 4
Channel Bandwidth: 1.4 MHz
\Voltage
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
7.2 1710.700004 0.002 1754.300002 0.001
6.12 1710.700003 0.002 1754.300004 0.002
8.28 1710.700004 0.002 1754.300002 0.001

Note: The applicant defined the normal working voltage of the battery is from 6.12 Vdc to 8.28 Vdc.

Frequency Error vs. Temperature

LTE Band 4
Channel Bandwidth: 1.4 MHz
Temp. (°C) Low Channel High Channel
Frequency (MHz) Frequ(zr;)crzr)]/)Error Frequency (MHz) Frequ(erz)r;)?]/)Error
-30 1710.700002 0.001 1754.300004 0.002
-20 1710.700004 0.002 1754.300002 0.001
-10 1710.700004 0.002 1754.300001 0.001
0 1710.700002 0.001 1754.300001 0.001
10 1710.700003 0.002 1754.300004 0.002
20 1710.699996 -0.002 1754.299998 -0.001
30 1710.699998 -0.001 1754.299998 -0.001
40 1710.699996 -0.002 1754.299998 -0.001
50 1710.699996 -0.002 1754.299997 -0.002
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Frequency Error vs. Voltage

LTE Band 4
Channel Bandwidth: 3 MHz
\Voltage
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
7.2 1711.500003 0.001 1753.500002 0.001
6.12 1711.500003 0.002 1753.500003 0.002
8.28 1711.500002 0.001 1753.500001 0.001

Note: The applicant defined the normal working voltage of the battery is from 6.12 Vdc to 8.28 Vdc.

Frequency Error vs. Temperature

LTE Band 4
Channel Bandwidth: 3 MHz
Temp. (°C) Low Channel High Channel
Frequency (MHz) Frequ(zr;)crzr)]/)Error Frequency (MHz) Frequ(erz)r;)?]/)Error
-30 1711.500004 0.002 1753.500002 0.001
-20 1711.500002 0.001 1753.500001 0.001
-10 1711.500004 0.002 1753.500002 0.001
0 1711.500001 0.001 1753.500003 0.001
10 1711.500002 0.001 1753.500003 0.002
20 1711.499997 -0.002 1753.499997 -0.002
30 1711.499999 -0.001 1753.499998 -0.001
40 1711.499996 -0.002 1753.499996 -0.002
50 1711.499996 -0.002 1753.499998 -0.001
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Frequency Error vs. Voltage

LTE Band 4
Channel Bandwidth: 5 MHz
\Voltage
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
7.2 1712.500001 0.001 1752.500003 0.001
6.12 1712.500002 0.001 1752.500003 0.002
8.28 1712.500002 0.001 1752.500002 0.001

Note: The applicant defined the normal working voltage of the battery is from 6.12 Vdc to 8.28 Vdc.

Frequency Error vs. Temperature

LTE Band 4
Channel Bandwidth: 5 MHz
Temp. (°C) Low Channel High Channel
Frequency (MHz) Frequ(zr;)crzr)]/)Error Frequency (MHz) Frequ(erz)r;)?]/)Error
-30 1712.500002 0.001 1752.500004 0.002
-20 1712.500003 0.002 1752.500002 0.001
-10 1712.500002 0.001 1752.500004 0.002
0 1712.500003 0.002 1752.500003 0.002
10 1712.500003 0.002 1752.500001 0.001
20 1712.499996 -0.002 1752.499997 -0.002
30 1712.499997 -0.002 1752.499998 -0.001
40 1712.499997 -0.002 1752.499997 -0.002
50 1712.499999 -0.001 1752.499997 -0.002
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Frequency Error vs. Voltage

LTE Band 4
Channel Bandwidth: 10 MHz
\Voltage
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
7.2 1715.000004 0.002 1750.000004 0.002
6.12 1715.000004 0.002 1750.000002 0.001
8.28 1715.000002 0.001 1750.000004 0.002

Note: The applicant defined the normal working voltage of the battery is from 6.12 Vdc to 8.28 Vdc.

Frequency Error vs. Temperature

LTE Band 4
Channel Bandwidth: 10 MHz
Temp. (°C) Low Channel High Channel
Frequency (MHz) Frequ(zr;)crzr)]/)Error Frequency (MHz) Frequ(erz)r;)?]/)Error
-30 1715.000004 0.002 1750.000002 0.001
-20 1715.000004 0.002 1750.000003 0.002
-10 1715.000001 0.001 1750.000003 0.002
0 1715.000002 0.001 1750.000002 0.001
10 1715.000003 0.002 1750.000003 0.002
20 1714.999997 -0.002 1749.999998 -0.001
30 1714.999996 -0.002 1749.999998 -0.001
40 1714.999996 -0.002 1749.999997 -0.001
50 1714.999997 -0.002 1749.999997 -0.002
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Frequency Error vs. Voltage

LTE Band 4
Channel Bandwidth: 15 MHz
\Voltage
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
7.2 1717.500003 0.002 1747.500004 0.002
6.12 1717.500004 0.002 1747.500003 0.002
8.28 1717.500003 0.002 1747.500003 0.002

Note: The applicant defined the normal working voltage of the battery is from 6.12 Vdc to 8.28 Vdc.

Frequency Error vs. Temperature

LTE Band 4
Channel Bandwidth: 15 MHz
Temp. (°C) Low Channel High Channel
Frequency (MHz) Frequ(zr;)crzr)]/)Error Frequency (MHz) Frequ(erz)r;)?]/)Error
-30 1717.500002 0.001 1747.500004 0.002
-20 1717.500002 0.001 1747.500004 0.002
-10 1717.500004 0.002 1747.500001 0.001
0 1717.500001 0.001 1747.500003 0.002
10 1717.500003 0.001 1747.500003 0.002
20 1717.499998 -0.001 1747.499997 -0.002
30 1717.499998 -0.001 1747.499998 -0.001
40 1717.499997 -0.002 1747.499998 -0.001
50 1717.499998 -0.001 1747.499997 -0.002
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Frequency Error vs. Voltage

LTE Band 4
Channel Bandwidth: 20 MHz
\Voltage
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
7.2 1720.000001 0.001 1745.000004 0.002
6.12 1720.000003 0.002 1745.000003 0.002
8.28 1720.000002 0.001 1745.000003 0.002

Note: The applicant defined the normal working voltage of the battery is from 6.12 Vdc to 8.28 Vdc.

Frequency Error vs. Temperature

LTE Band 4
Channel Bandwidth: 20 MHz
Temp. (°C) Low Channel High Channel
Frequency (MHz) Frequ(zr;)crzr)]/)Error Frequency (MHz) Frequ(erz)r;)?]/)Error
-30 1720.000002 0.001 1745.000002 0.001
-20 1720.000001 0.001 1745.000002 0.001
-10 1720.000004 0.002 1745.000003 0.002
0 1720.000002 0.001 1745.000003 0.002
10 1720.000002 0.001 1745.000003 0.002
20 1719.999997 -0.002 1744.999997 -0.002
30 1719.999996 -0.002 1744.999998 -0.001
40 1719.999997 -0.002 1744.999998 -0.001
50 1719.999996 -0.002 1744.999998 -0.001
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Frequency Error vs. Voltage

LTE Band 12
Channel Bandwidth: 1.4 MHz
\Voltage
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
7.2 699.700002 0.003 715.300003 0.004
6.12 699.700002 0.003 715.300004 0.005
8.28 699.700003 0.004 715.300001 0.001

Note: The applicant defined the normal working voltage of the battery is from 6.12 Vdc to 8.28 Vdc.

Frequency Error vs. Temperature

LTE Band 12
Channel Bandwidth: 1.4 MHz
Temp. (°C) Low Channel High Channel
Frequency (MHz) Frequ(zr;)crzr)]/)Error Frequency (MHz) Frequ(erz)r;)?]/)Error
-30 699.700001 0.002 715.300003 0.005
-20 699.700003 0.004 715.300003 0.005
-10 699.700002 0.003 715.300004 0.005
0 699.700003 0.004 715.300004 0.005
10 699.700004 0.006 715.300004 0.005
20 699.699997 -0.005 715.299998 -0.003
30 699.699998 -0.004 715.299999 -0.002
40 699.699998 -0.003 715.299996 -0.005
50 699.699999 -0.002 715.299996 -0.005
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Frequency Error vs. Voltage

LTE Band 12
Channel Bandwidth: 3 MHz
\Voltage
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
7.2 700.500003 0.004 714.500004 0.005
6.12 700.500002 0.003 714.500001 0.002
8.28 700.500004 0.005 714.500004 0.005

Note: The applicant defined the normal working voltage of the battery is from 6.12 Vdc to 8.28 Vdc.

Frequency Error vs. Temperature

LTE Band 12
Channel Bandwidth: 3 MHz
Temp. (°C) Low Channel High Channel
Frequency (MHz) Frequ(zr;)crzr)]/)Error Frequency (MHz) Frequ(erz)r;)?]/)Error
-30 700.500001 0.001 714.500004 0.006
-20 700.500004 0.005 714.500001 0.002
-10 700.500004 0.005 714.500003 0.004
0 700.500003 0.004 714.500003 0.004
10 700.500002 0.003 714.500003 0.004
20 700.499996 -0.005 714.499998 -0.003
30 700.499996 -0.005 714.499999 -0.001
40 700.499998 -0.002 714.499997 -0.004
50 700.499997 -0.004 714.499997 -0.004
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Frequency Error vs. Voltage

LTE Band 12
Channel Bandwidth: 5 MHz
\Voltage
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
7.2 701.500002 0.003 713.500004 0.005
6.12 701.500001 0.001 713.500002 0.003
8.28 701.500002 0.003 713.500001 0.002

Note: The applicant defined the normal working voltage of the battery is from 6.12 Vdc to 8.28 Vdc.

Frequency Error vs. Temperature

LTE Band 12
Channel Bandwidth: 5 MHz
Temp. (°C) Low Channel High Channel
Frequency (MHz) Frequ(zr;)crzr)]/)Error Frequency (MHz) Frequ(erz)r;)?]/)Error
-30 701.500002 0.003 713.500003 0.005
-20 701.500003 0.004 713.500001 0.002
-10 701.500002 0.003 713.500003 0.004
0 701.500004 0.005 713.500002 0.002
10 701.500003 0.004 713.500003 0.004
20 701.499996 -0.005 713.499996 -0.005
30 701.499997 -0.004 713.499997 -0.005
40 701.499998 -0.004 713.499996 -0.005
50 701.499999 -0.002 713.499996 -0.006
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Frequency Error vs. Voltage

LTE Band 12
Channel Bandwidth: 10 MHz
\Voltage
(Volts) Low Channel High Channel
Frequency Error Frequency Error
Frequency (MHz Frequency (MHz
q y (MHz) (ppm) q y (MHz) (ppm)
7.2 704.000002 0.003 711.000003 0.004
6.12 704.000003 0.004 711.000003 0.004
8.28 704.000003 0.004 711.000003 0.005

Note: The applicant defined the normal working voltage of the battery is from 6.12 Vdc to 8.28 Vdc.

Frequency Error vs. Temperature

LTE Band 12
Channel Bandwidth: 10 MHz
Temp. (°C) Low Channel High Channel
Frequency (MHz) Frequ(zr;)crzr)]/)Error Frequency (MHz) Frequ(erz)r;)?]/)Error
-30 704.000002 0.003 711.000003 0.004
-20 704.000001 0.002 711.000003 0.004
-10 704.000002 0.003 711.000001 0.002
0 704.000002 0.003 711.000002 0.003
10 704.000003 0.004 711.000002 0.003
20 703.999997 -0.004 710.999999 -0.002
30 703.999999 -0.002 710.999997 -0.004
40 703.999998 -0.003 710.999998 -0.003
50 703.999997 -0.005 710.999997 -0.004
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4.4  Occupied Bandwidth Measurement
4.4.1 Limits of Occupied Bandwidth Measurement

The width of a frequency band such that, below the lower and above the upper frequency limits, the mean
powers emitted are each equal to a specified percentage 0.5 % of the total mean power of a given emission.

4.4.2 Test Procedure

a. The conducted occupied bandwidth used the power splitter via EUT RF power connector between
simulation base station and spectrum analyzer.

b. Refer to ANSI C63.26 section 5.4.4. Use OBW measurement function of Spectrum analyzer to measure
99 % occupied bandwidth. For the 26dBc bandwidth measurement method, please refer to section 5.4.3
of ANSI C63.26.

4.4.3 Test Setup

Communication )
Simulator Power Splitter ! 1 Spectrum Analyzer

?

10 dB Attenuation
Pad

EUT
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444 Test Result

LTE Band 4

Channel Bandwidth: 1.4 MHz

Frequency 99 % OCCUp|Ed Bandwidth (MHZ) 26 dB Bandwidth (MHZ)

Channel
(MHz) QPSK 16QAM QPSK 16QAM

19957 1710.7 1.0886 1.0907 1.285 1.286

20175 1732.5 1.0888 1.0898 1.309 1.280

20393 1754.3 1.0905 1.0910 1.305 1.308
Channel Bandwidth: 3 MHz

Frequency 99 % OCCUp|Ed Bandwidth (MHZ) 26 dB Bandwidth (MHZ)

Channel
(MHz) QPSK 16QAM QPSK 16QAM

19965 17115 2.7024 2.6957 2.925 2.929

20175 1732.5 2.7002 2.6960 2.923 2.927

20385 1753.5 2.7020 2.6977 2.935 2.950

Spectrum Plot of Worst Value
99 % Occupied Bandwidth 26 dB Bandwidth
1.4 MHz / 16QAM 1.4 MHz / QPSK

Analyzer
Occupied BW
KEYSIGHT Input RF Input Z 500 Atten” 30 dB Trig: FreeRun  Center Fraq: 1754300000 GHz
RL  op. [CoupingDC Carrections: Of Gate: OFf AvglHokd: 111
Align: OFf Freq Ref- Int (S) #IF Gain' Low  Radio Std: None
NFE: Adaplive

“N KEYSIGHT Input RF InputZ 500 Atten 30 dB Trig: Free Run  Center Fraq: 1732500000 GHz
RL ey [Coupling DC Carrections: Of Gate: Off AvglHokd: 111
7 Align: OFf Freq Ref- Int (S) #IF Gain Low  Radio Std: None

NFE: Adaplive

Ref Lvl Offset 15.00 dB
Scale/Div 10.0 dB Ref Value 35.00 dBm

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

B Tuura—

(Center 1.754 GHz #Video BW 100.00 kHz" Span 3 MHz
#Res BW 30.000 kHz #Sweep 300 ms (1001 pts)

2 Melrics

Center 1.733 GHz #Video BW 100.00 kHz" Span 3 MHz
#Res BW 30.000 kHz #Sweep 300 ms (1001 pts)

2 Metrics

Occupied Bandwidth

1.0910 MHz Total Power
Transmit Freq Error 799 Hz % of OBW Power
x dB Bandwidth 1.308 MHz xdB8

Occupied Bandwidth
1.0888 MHz Total Power

Transmit Freq Error i % of OBW Power
x dB Bandwidth 309 M

- -
usc STATUS. usc STATUS.

InputZ 500 lAtten: 30d8 Tng: FreeRun  Center Freq: 1711500000 GHz
Corrections: OF Gate: Off AvglHokdt 111

Freq Ref. Int (S) #IF Gan:Low  Radio Sid: None

NFE: Adaptive

KEYSIGHT Input RF InputZ 500 lAtten: 30d8 Trg: FreeRun  Center Freq: 1.753500000 GHz
RL  op [Coupling:DC Corrections: OF Gate: Off AvglHokdt 111
Align: Off Freq Ref. Int (S) #IF Gan:Low  Radio Sid: None
NFE: Adaptive

Ref Lvl Offset 15.00 dB
Scale/Div 10.0 dB Ref Value 35.00 dBm

Ref Lvl Offset 15.00 dB
Scale/Div 10.0 dB Ref Value 35.00 dBm

iCenter 1.712 GHz ) #Video BW 200.00 kHz* Span 6 MHz,
#Res BW 62.000 kHz #Sweep 300 ms (1001 pts)

2 Metrics

Center 1.754 GHz #Video BW 200.00 kHz* ) Span 6 MHz,
#Res BW 62.000 kHz #Sweep 300 ms (1001 pts)

2 Metrics

Occupied Bandwidth

26977 MHz Total Power
Transmit Freq Error % of OBW Power
x dB Bandwidth z xdB

Total Power

Transmit Freq Error % of OBW Power
x dB Bandwidth z xdB
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LTE Band 4

Channel Bandwidth: 5 MHz

99 % Occupied Bandwidth (MHz)
QPSK 16QAM
4.4845 4.4855
4.4821 4.4826
4.4850 4.4204

Channel Bandwidth: 10 MHz

99 % Occupied Bandwidth (MHz)
QPSK 16QAM
8.9666 8.9731
8.9676 8.9684
8.9771 8.9786

26 dB Bandwidth (MHz)
QPSK 16QAM
4.820 4.810
4.804 4.818
4.841 4.694

Frequency
(MHz)

Channel

19975
20175
20375

17125
1732.5
1752.5

26 dB Bandwidth (MHz)
QPSK 16QAM
9.519 9.548
9.553 9.551
9.560 9.551

Frequency
(MHz)

Channel

20000
20175
20350

1715.0
1732.5
1750.0

Spectrum Plot of Worst Value
99 % Occupied Bandwidth

26 dB Bandwidth

Spectrum Analyzer 1
Occupied BW
KEYSIGHT Input RF

Coupling DC
RL 4~ Lo of

1 Graph
Scale/Div 10.0 B

Center 1.713 GHz
#Res BW 100.00 kHz

Occupled Bandwidth

4.4855 MHz

Transmit Freq Emor
% dB Bandwidth

5 MHz / 16QAM

+

inputZ 500
Corractions: Off
Fraq Ref- Int (S)
NFE: Adaplive

Aften” 30 dB Trig:

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 300.00 kHz"

5.459 kHz
4.810 MHz

Gate: Off
#IF Gain' Low

Total Pawer
% of OBW Power
xdB

FreeRun  Center Frq 1712500000 GHz
AvglHold: 1/1

Radio Std” Nona

KEYSIGHT Input RE

Coupling DC
RL 4~ Lo of

1 Graph

Scale/Div 10.0 dB8

Span 10 MHz
#Sweep 300 ms (1001 pts)

Center 1.753 GHz
#Res BW 100.00 kHz

Occupled Bandwidth
20.4 dBm

99.00 %
-26.00 dB

Transmit Freq Emor
% dB Bandwidth

4.4850 MHz

5 MHz / QPSK

inputZ 500 Aften” 30 dB
Corractions: Off
Fraq Ref- Int (S)

NFE: Adaplive

Trig: Free Run
Gate: Off
#IF Gain’ Low

Center Fraq: 1752500000 GHz
AvglHold: 1/1
Radio Std: Nona

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 300.00 kHz" Span 10 MHz,

#Sweep 300 ms (1001 pts)

Total Pawer
% of OBW Power
xdB

21.4dBm

99.00 %
-26.00 dB

ATUS

Center 1.75 GHz
#Res BW 200.00 kHz

2 Metrics

Occupled Bandw

Transmit Freq Emor
x dB Bandwidth

Input Z 50 Q
Corrections: Off

Atten 30 48 Trg.

Freq Ref. Int (S)
NFE: Adaptive

Ref Lv Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 1.0000 MHZ*

Total Pawer
% of OBW Power
xdB

8,968 kHz
9.551 MHz

Gate: Of
#F Gain: Low

Free Run Center Freq. 1.750000000 GHz
AvglHold: 1/1

KEYSIGHT ‘rﬂvul RF
Coupling. DC
Radio Std: None C

RL p Coupl

Align. ¢

Scale/Div 10.0 dB

Input Z. 60 Q
Corrections: Off
Freq Ref. Int (S)

Aften. 30 dB. Tng. Free Run
Gate: Off

#F Gain: Low

Center Freq: 1.750000000 GHz
Avg|Hold: 1/1
Radio Std: None

Ref Lv Offset 15.00 dB
Ref Value 35.00 dBm

Span 20 MHz
#Sweep 300 ms (1001 pts)

20.3 dBm

99.00 %
-26.00 dB

Center 1.75 GHz
#Res BW 200.00 kHz

2 Metrics

Occupled Bandw

Transmit Freq Emor
x dB Bandwidth

#Video BW 1.0000 MHZ*

Total Power

12,264 kHz
9.560 MHz

% of OBW Power
xdB

Span 20 MHz
#Sweep 300 ms (1001 pts)

21.3dBm

99.00%
-26.00d8
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LTE Band 4

Channel Bandwidth: 15 MHz

Channel

Frequency

99 % Occupied Bandwidth (MHz)

26 dB Bandwidth (MHz)

(MHz)

QPSK

16QAM

QPSK 16QAM

20025

1717.5

13.4494

13.4383

14.260 14.318

20175

1732.5

13.4545

13.4430

14.307 14.328

20325

1747.5

13.4878

13.4805

14.314 14.363

Channel Bandwidth: 20 MHz

Channel

Frequency

99 % Occupied Bandwidth (MHz)

26 dB Bandwidth (MHz)

(MHz)

QPSK

16QAM

QPSK 16QAM

20050

1720.0

17.8917

17.9132

19.021 19.006

20175

1732.5

17.9123

17.9297

19.089 19.070

20300

1745.0

17.9824

18.0116

19.121 19.113

Spectrum Plot of Worst Value

99 % Occupied Bandwidth

26 dB Bandwidth

Center 1.748 GHz
#Res BW 300.00 kHz

2 Metrics

Occupled Bane

Transmit Freq Emor

x dB Bandwidth

15 MHz / QPSK

Input Z 50 Q
Corrections: Off

Atten: 30 B
Gate: Of
Freq Ref. Int (S) #IF Gain Low

NFE: Adaptive

Ref Lv Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 1.0000 MHZ*

Total Pawer
% of OBW Power
xdB

7.804 kHz
14.31 MHz

Tg. Free Run

Center Freq: 1.747500000 GHz
Avg|Hold: 1/1
Radio Std: None

Span 30 MHz,
#Sweep 300 ms (1001 pts)

21.1dBm

99.00 %
-26.00 dB

KEYSIGHT Input
Coup

AL Aign

1 Graph
Scale/Div 10.0 dB

Center 1.748 GHz
#Res BW 300.00 kHz

2 Metrics

Occupled Bandy

Transmit Freq Emor
x dB Bandwidth

15 MHz / 16QAM

Input Z. 60 Q
Corrections: Off
Freq Ref. Int (S)
NFE: Adaptive

Aften. 30 dB. Tng. Free Run
Gate: Off

#F Gain: Low

Center Freq: 1.747500000 GHz
Avg|Hold: 1/1
Radio Std: None

Ref Lv Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 1.0000 MHZ* Span 30 MHz

#Sweep 300 ms (1001 pts)

Total Pawer
% of OBW Power
xdB

20.1 dBm

99.00 %
-26.00 dB

14,395 kHz
14.36 MHz

Center 1.745 GHz
#Res BW 430.00 kHz

Occupied Bandwidth
18.012 MHz

Transmit Freq Error

x dB Bandwidth

Input Z: 50 01
Corrections: Off

Atten: 30 dB Trig: Fre
Gate: Off
Freq Ref Int (S) #IF Gain’ Low

NFE: Adaptive

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 1.3000 MHz"

Total Power
1.402 kHz

18.11 MHz xdB

ee Run

% of OBW Power

Center Freq: 1.745000000 GHz
Avg|Hold: 1/1
Radio Std None

Span 40 MHz
#Sweep 300 ms (1001 pts)

20.0 dBm
99.00 %

KEYSIGHT Input RF

Coupling DC
RL o~ L of

Scale/Div 10.0 dB8

Center 1.745 GHz
#Res BW 430.00 kHz

2 Metrics

Occupied Bandwidth

17.982 MHz

Transmit Freq Error
x dB Bandwidth

Input Z: 50 01 Atten: 30 4B

Corrections: Off

Center Freq: 1.745000000 GHz
Avg|Hold: 1/1
Radio Std None

Trig: Free Run
Gate: Off
Freq Ref Int (S) #IF Gain’ Low
NFE: Adaptive

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 1.3000 MHz" Span 40 MHz,

#Sweep 300 ms (1001 pts);

Total Power

% of OBW Power
xdB

20.8 dBm

99.00 %
-26.00 dB

-10.503 kHz
18.12 MHz
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LTE Band 12

Channel Bandwidth: 1.4 MHz

Frequency

Channel (MHz)

99 % Occupied Bandwidth (MHz)

26 dB Bandwidth (MHz)

QPSK 16QAM

QPSK 16QAM

23017 699.7

1.0905 1.0912

1.285 1.308

23095 707.5

1.0893 1.0904

1.298 1.284

23173 715.3

1.0886 1.0894

1.303 1.282

Channel Bandwidth: 3 MHz

Frequency

Channel (MHz)

99 % Occupied Bandwidth (MHz)

26 dB Bandwidth (MHz)

QPSK 16QAM

QPSK 16QAM

23025 700.5

2.7034 2.6997

2.935 2.950

23095 707.5

2.7000 2.6966

2.931 2.934

23165 714.5

2.7008 2.6971

2.907 2.928

Spectrum Plot of Worst Value

99 % Occupied Bandwidth

26 dB Bandwidth

1.4 MHz / 16QAM

1.4 MHz / 16QAM

Input Z 500
Carrections: Of
Freq Ref- Int (S)
NFE: Adaplive

Scale/Div 10.0 dB

ICenter 699.7 MHz
#Res BW 30.000 kHz

2 Melrics

Occupied Bandwidth
1.0912 MHz

Transmit Freq Error
x dB Bandwidth

‘Atten” 30 dB. Trig: Free Run
Gate: Off

#IF Gain' Low

Center Freq: 639700000 MHz
AvglHokd: 111
Radio Std: None

Ref Lvl Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 100.00 kHz" Span 3 MHz

#Sweep 300 ms (1001 pts)

Total Power

% of OBW Power
xdB

Input Z 50 Q0
Corrections: Off
Freq Ref. In (S)
NFE: Adaptive

Occupied Bandwidth

1.0912 MHz
Transmit Freq Error
x dB Bandwidth

Atien' 3048 Trig: Free Run

Gate: Off

Center Freq 699700000 MHz
Aug|Hold: 11
Radio Std None

Ref Lvl Offset 15.00 d&
Ref Value 35.00 dBm

#Video BW 100.00 kHz* Span 3 MHz,

#Sweep 300 ms (1001 pts)

22.9dBm

99.00 %

Total Power

% of OBW Power
xdB

STATUS

Input Z 50
Corractions: Off
Freq Ref. Int (S)
NFE: Adaptive
1 Graph
Scale/Div 10.0 dB

Center 700.5 MHz
#Res BW 62.000 kHz

2 Metrics

Occupied Bandwidth
2.7034 MHz

Transmit Freq Error
x dB Bandwidth

‘Atten. 30 dB

Trig: Free Run
Gate: Off
HIF Gain Low

Cenler Freg: 700500000 MHz
AvglHokdt 111
Radio Std: None

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 200.00 kHz* Span 6 MHz

#Sweep 300 ms (1001 pts)

Total Power

% of OBW Power
xdB

Input Z 50
Corractions: Off
Freq Ref. Int (S)

‘Atten. 30 dB Tng. Free Run
Gate: Off

#IF Gain. Low

Cenler Freg: 700500000 MHz
AvglHokdt 111
Radio Std: None

NFE: Adaptive

Scale/Div 10.0 dB

Center 700.5 MHz
#Res BW 62.000 kHz

2 Metrics

Occupied Bandwidth
2.6997 MHz

Transmit Freq Error
x dB Bandwidth

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 200.00 kHz*

Span 6 MHz,
#Sweep 300 ms (1001 pts)

Total Power

-870 Hz % of OBW Power
2.950 MHz xdB

Report No.: RF200715C05-2

Page No. 45/ 106

Report Format Version: 6.1.1




BUREAU
VERITAS

LTE Band 12
Channel Bandwidth: 5 MHz
99 % Occupied Bandwidth (MHz)

Frequency 26 dB Bandwidth (MHz)

Channel (MHz)

QPSK 16QAM
4.4899 4.4902
4.4777 4.4815
4.4907 4.4949

Channel Bandwidth: 10 MHz

99 % Occupied Bandwidth (MHz)

QPSK 16QAM
4.870 4.862
4.818 4.805
4.850 4.850

23035
23095
23155

701.5
707.5
713.5

Frequency 26 dB Bandwidth (MHz)

Channel

(MHz) QPSK 16QAM

8.9814 8.9822

QPSK 16QAM
9.539 9.577

23060 704.0

23095 707.5 8.9394 8.9441 9.517 9.528

23130 711.0 8.9892 8.9939 9.558 9.573

Spectrum Plot of Worst Value
99 % Occupied Bandwidth

26 dB Bandwidth

5 MHz / 16QAM

Input Z 500
Carrections: Of
Freq Ref- Int (S)
NFE: Adaplive

‘Atten” 30 dB. Trig: Free Run
Gate: Off

#IF Gain' Low

Ref Lvl Offset 15.00 dB

Center Freq: 713 500000 MHz
AvglHokd: 1/1
Radio Std: None

Scale/Div 10.0 dB

s st

(Center 713.5 MHz
#Res BW 100.00 kHz

2 Melrics

Occupied Bandwidth

Ref Value 35.00 dBm

#Video BW 300.00 kHz"

4.4949 MHz

Transmit Freq Error
x dB Bandwidth

Center 711 MHz
#Res BW 200.00 kHz

Occupled Bandwidth
£.9939 M

Transmit Freq Emor
% dB Bandwidth

InputZ 500
Corractions: Off
Fraq Ref- Int (S)
NFE: Adaplive

Aften’ 30 dB.

Span 10 MHz
#Sweep 300 ms (1001 pts)

Total Power

% of OBW Power
xdB

Trig: Free Run
Gate: Off
#IF Gain’ Low

Center Freq: 711.000000 MHz
AvglHold: 1/1
Radio Std: Nona

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 1.0000 MHz"

-11.647 kHz
9.573 MHz

Span 20 MHz
#Sweep 300 ms (1001 pts)

21.7 dBm

99.00 %
-26.00 d8

Total Pawer
% of OBW Power
xdB

KEYSIGHT Input RE

Coupling DC
RL 4~ Lo of

1 Graph
Scale/Div 10.0 B

Center 701.5 MHz
#Res BW 100.00 kHz

Occupled Bandwidth

4.4899 MHz

Transmit Freq Emor
% dB Bandwidth

5 MHz / QPSK

inputZ 500
Corractions: Off

Aften’ 30 dB. Trig: Free Run
Gate: Off

#IF Gain' Low

Center Fraq: 701 500000 MHz
AvglHold: 1/1
Fraq Ref- Int (S) Radio Std: Nona

NFE: Adaplive

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 300.00 kHz" Span 10 MHz,

#Sweep 300 ms (1001 pts)

23.1dBm

99.00 %
-26.00 dB

Total Pawer
% of OBW Power
xdB

KEYSIGHT Input RE

Coupling DC
RL 4~ Lo of

Center 704 MHz
#Res BW 200.00 kHz

Occupled Bandwidth
8.9

Transmit Freq Emor
% dB Bandwidth

InputZ 500
Corractions: Off
Fraq Ref- Int (S)
NFE: Adaplive

Aften’ 30 dB. Trig: Free Run
Gate: Off

#IF Gain' Low

Center Fraq: 704 000000 MHz
AvglHold: 1/1
Radio Std: Nona

Ref Lvi Offset 15.00 dB
Ref Value 35.00 dBm

#Video BW 1.0000 MHz" Span 20 MHz,

#Sweep 300 ms (1001 pts)

21.7 dBm

99.00 %
-26.00 dB

Total Pawer
% of OBW Power
xdB
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4.5 Band Edge Measurement

45.1 Limits of Band Edge Measurement

For operations in the 698-787 MHz band, the power of any emission outside a 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, by at least 43 + 10 log (P) dB. Compliance with this provision is based on the use of
measurement instrumentation employing 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.

For operations in the 1710-1755 MHz bands, the power of any emission outside a licensee's frequency block
shall be attenuated below the transmitter power (P) by at least 43 + 10 log (P) dB.

45.2 Test Setup

Communication )
Simulator Power Splitter ‘ |: Spectrum Analyzer

?

10 dB Attenuation
PAD

EUT

4.5.3 Test Procedures

a. All measurements were done at low and high operational frequency range.

b. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
15 kHz or 30 kHz and VB of the spectrum is 51 kHz or 100 kHz (LTE Bandwidth 1.4 MHz).

c. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
30 kHz and VB of the spectrum is 100 kHz (LTE Bandwidth 3 MHZz).

d. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
62 kHz or 51 kHz and VB of the spectrum is 200 kHz or 160 kHz (LTE Bandwidth 5 MHZz).

e. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
100 kHz and VB of the spectrum is 300 kHz (LTE Bandwidth 10 MHZz).

f. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
150 kHz and VB of the spectrum is 470 kHz (LTE Bandwidth 15 MHz).

g. The center frequency of spectrum is the band edge frequency and span is 1 MHz. RB of the spectrum is
200 kHz and VB of the spectrum is 1 MHz (LTE Bandwidth 20 MHz).

h. Record the max. trace plot into the test report.
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45.4 Test Results

LTE Band 4

Channel Bandwidth: 1.4 MHz

Channel | 19957

| 1

RB Channel |

20393 | 1RB

REW 15 kHz [T1] RM VEEW
VBW 51 kHz
25 Ref35¢8m Aft 30 dB SWT1s
Offset 15 d8
S
1

D1-13.00dEm

-~
Y
~s0-|

Marker 1 [T1] ROW 15Kz MIRMVEW  parker 1 [T1)
-20.10 dBm VB S kiz -20.38 dBm
171000 GHz 15 Ref 35 dBm Al 3048 SwT1s 1 75500 G
Oifset 15 4B
e
.

D1 -12.00 dEm

N

——

T
Start 1.7095 GHz 100 kHz/

T
Stop 1.7105 GHz

[BuREAU] !
Start 1.7545 Gtz

1 T i i foUREay] i T i i T EEErT
Start 1.7095 GHz. 100 kHz/ Stop 1.7105 GHz Start 1.7545 GHz 100 kHz/ Stop 1.7555 GHz
RBW 15 kHz [T1] RM VEW Marker 1 [T1] RBW 15 kHz [T1] RM VEW Marker 1 [T1]
VBW 51 kHz -27.19 dBm VBW 51 kHz -2529dBm
35 Rer3s dBm Att 3008 SWT1s 171000 Gz 2. Ref 38 dBm At 30 48 SWT1s 1756500 GHz
Offset 15 dB Offset 15 dB
1 1
B S RS T I /J oz dEn \\
7 A,.;/ ] M
-85 T -5 ;

' ! T
100 kHz/ Stop 1 7585 GHz
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LTE Band 4

Channel Bandwidth: 3 MHz

Channel |

19965

| 1 RB Channel |

20385 | 1RB

Ref 35 9Bm Aft 3098

35

REW 30 kHz
VBW 100 kHz
SWT1s

MURMVEW ey R 20 iz MURMVEW ooy
-16.10 6Bm VBW 100 kHz -16.41 dBm
171000 GHz 25 REr350Bm Att 30 08 SWT1s 175500 GHz

Offset 15 d8

Offset 15 d8

D1 -13.00dBm

3.00 dBm

o

iy

T
Start 1.7095 GHz

100 kHz/

T [euneau] T
Stop 1.7105 GHz Start 1.7545 GHz.

i i [Eurecau] i i i ] [Eureau]
Start 1.7095 GHz 100 kHz/ Stop 1.7105 GHz Start 1.7545 GHz 100 kHz/ Stop 1.7555 GHz
RB’:':’ 30 kHz [T1) RM VIEW Warker 1 T1] RB’:':’ 30 kHz [T1] RM VEW Marker 1 [T1]
VBW 100 kHz _26.94 dBm VBW 100 kHz 24.49dBm
45 Ret3508m At 3008 sWT1s 1 70898 Gz 45 Ret3508m At 3008 sWT1s 1 75500 GHe
Offget 15 dB Offget 15 dB
1 1
| -
B s S e B s S e LY
E g Mw !
T
" "
7 L™ i ' "
-85 -85 T

! ! [eureav]
100 kHz/ Stop 1.7555 GHz
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LTE Band 4

Channel Bandwidth: 5 MHz

Channel | 19975 | 1 RB Channel | 20375 | 1 RB

REW 62 kHz MURMVEW ey RBW 62 kHz TORMVEW ey

VBW 200 kHz 1373 dBm VBW 200 kHz _14.52 dBm

45 Ref35dBm Att 3008 SWT1s 1709899 Gz 55 Rer35 dm Att 3048 SWT1s 175500 GHz
Offset 15 d8 Offset 15 4B

1 / \
D1 -13.00dBm il - D1 -1300 dBm

,SU.MWM \-\\« s

TR AR

- ! ! ! ! [eureav] 8 ! ! ! ! ! ! ! [eureaul
Start 17095 GHz 100 kHz/ Stop 1.7105 GHz Start 1.7545 GHz 100 Kz Stop 1.7555 GHz
Raw G212 MURMVEW ey RBW 62 Kz TORMVEW o
VBW 200 kHz 2833 0Bm VBW 200 kHz 2516 oBm
2. Ref 35 ¢Bm Att 3008 SWT1s 170999 GHz 55 Ref35 ¢Bm Att 3048 SWT1s 175500 GHz
Offset 15 68 Offset 15 4B
1
B s S e DT 300dEm 5
p p .
- ! ! ! ! [eureav] 8 ! ! ! ! ! ! ! [eureaul
Start 17095 GHz 100 kHz/ Stop 1.7105 GHz Start 1.7545 GHz 100 Kz Stop 1.7555 GHz
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LTE Band 4

Channel Bandwidth: 10 MHz

Channel |

20000

1RB

Channel | 20350

1

RB

Ref 35 9Bm Aft 3098

REW 100 kHz
VBW 300 kHz
SWT1s

[T1] RM VEEW

Offset 15 d8

D1 -13.00dBm

e

Warker 1 [T1]

-15.14 9Bm
1.70999 GHz

REW 100 kHz
VBW 300 kHz
SWT1s

Ref 35 9Bm Aft 3098

[T1] RK VEW

Offset 15 d8

Marker 1 [T1]
-14.92 dBm
175500 GHz

-85
] ] [eurncau] v l v i [eurcau]
Start 1.7095 GHz 100 kHz/ Stop 1.7105 GHz Start 1.7545 GHz 100 kHz/ Stop 1.7555 GHz
RB’;‘!’ 100 kHz [T1) RM VIEW Warker 1 T1] RB’;‘!’ 100 kHz [T1] RM VEW Marker 1 [T1]
VBW 300 kHz _30.87 dBm VBW 300 kHz 28.89 dBm
45 Ret3508m At 3008 sWT1s 1 71000 Gz 45 Ret3508m At 3008 sWT1s 1 75500 GHe
Offget 15 dB Offget 15 dB
1 1
B s S e / -
1 M
-85

T
Start 1.7095 GHz 100 kHz/

T
Stop 1.7105 GHz

[EuREAU]
VERITAS

T T
Start 1.7545 GHz 100 kHz/

T
Stop 17585 GHz

[BEuREAU]
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LTE Band 4

Channel Bandwidth: 15 MHz

Channel |

20025

1RB

Channel |

20325 | 1 RB

REW 150 kHz
VBW 470 kHz

[T1] RM VEEW

Warker 1 [T1]

25 Ref3568m Att 3088 SWT1s
Offset 15 48

1

-85

T
Start 1.7095 GHz

100 kHz/

T
Stop 1.7105 GHz

-15.89 9Bm

1.70989 GHz 25 Re135 g8m Att 30 dB

RBW 150 kHiz
WBW 470 kHz
SWTis

[T1] RM VIEW Warker 1 [T1]
-16.08 dBm

1.75500 GHz

Offset 15 dB

[Bureau] !
Start 1.7545 GHz

! ! [eureaul
100 kHz/ Stop 1.7555 GHz

Channel

20025

75 RB

Channel |

20325 | 75 RB

REW 150 kHz
VBW 470 kHz

[T1] RM VEEW

25 Ref3568m Att 3088 SWT1s
Offset 15 48
1
-1 TIO0
DI1-1300dEBm
1
-85

T
Start 1.7095 GHz

100 kHz/

T
Stop 1.7105 GHz

Warker 1 [T1]
-31.15 dBm
1.70999 GHz 5

Ref35 g8m Att 30dB

RBW 150 kHiz
WBW 470 kHz
SWTis

[T1] RM VEEW Marker 1 [T1]
-2861d8m

1.75500 GHz

Offset 15 dB

D1 -13.00 dBm

[———

[Bureau] !
Start 1.7545 GHz

! ! [eureaul
100 kHz/ Stop 1.7555 GHz
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LTE Band 4

Channel Bandwidth: 20 MHz

Channel

| 20050

1

RB

Channel |

20300

1

RB

RBW 200 kHz [T1) RM VIEW Warker 1 T1] REBW 200 kHz [T1] RM VEW Marker 1 [T1]
VBW 1 WKz 1777 dBm VBW 1 WKz _1842dBm
45 Ret3508m At 3008 sWT1s 1 70890 Gz 45 Ret3508m At 3008 sWT1s 1 75600 GHe
Offget 15 dB Offget 15 dB

1 1
El S— A
- [pmemmiterpe e -
- ] ] [eurncau] - v l v i [eurcau]

Start 1.7095 GHz 100 kHz/ Stop 1.7105 GHz Start 1.7545 GHz 100 kHz/ Stop 1.7555 GHz
RBW 200 kHz [T1) RM VIEW Warker 1 T1] REBW 200 kHz [T1] RM VEW Marker 1 [T1]
VBW 1 WKz 3228 dBm VBW 1 WKz _29.98.dBm
45 Ret3508m At 3008 sWT1s 170098 Gz 45 Ret3508m At 3008 sWT1s 1 75500 GHe
Offget 15 dB Offget 15 dB
1 1
B s S e B s S e
1
, L e vbioiot| r M 1
ISR ey
- ] [eurncau] - v l v i [eurcau]
Stop 17105 GHz Start 1.7545 GHz 100 Ktz Stop 17585 GHz

T
Start 1.7095 GHz

100 kHz/
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LTE Band 12

Channel Bandwidth: 1.4 MHz

Channel | 23017 |

1 RB Channel |

23173

| 1RB

REW 30 kHz
VBW 100 kHz

[T1] RM VEW

Marker 1 [T1]

REW 30 kHz
VBW 100 kHz
SWT1s

[IRMVEW  yeker 1 T
18.47 dBm

716.003000 MHz

-18.48 dBm
25 Ref35d8m Att 30 48 SWT1s £95.999000 MHz 25 Ref358m Att 3098
= Offset 15 dB Offset 15 dB
20

D1 -13.00 dbm 1

W

) W 7
-30 M"r,- -
-40 g —
-50 -
60
e i T T T [uneau] e i T T T [uneau]
Start 698.5 Hz 100 kiizd Stop 6305 Mz Start 715.5 WHz 100 kizi Stop 716:5 Mz
RB’;’:’ 30 kHz [T1] RM VIEW Marker 1[T1] RB’;':J’ 30 kHz [T1] RM VEW Marker 1[T1]
VBW 100 kHz 2327 dBm VBW 100 kHz -2472dBm
35 REF35.4Bm At 30 4B SWT1s 598.984000 MHz 35 REF35.48m At 30 dB SWT1s 716.001000 MHz
20 Offset 15 dB Offset 15 dB
20
10

DI-1300dBm £

AM

T T T T
Start 898.5 MHz 100 kHz/

T [evreaul T
Stop 699.5 MHz Start 715.5 MHz

T
100 kHz/

T
Stop 716.5 MHz
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LTE Band 12

Channel Bandwidth: 3 MHz

Channel | 23025

1

RB Channel |

23165 |

1RB

REW 30 kHz
VBW 100 kHz
SWT1s

Ref 35 9Bm Aft 3098

35

[T1] RM VEEW

Offset 15 d8

Warker 1 [T1]
-14.17 8Bm

699.000000 MHz 35_Ref35dBm

Att 30dB

RBW 30 kHz
WBW 100 kHz
SWTis

[T1] RM VEEW

Warker 1[T1]
-14.80 dBm
716.001000 MHz

Offset 15 dB

Offset 15 d8

Start 698.5 MHz 100 kHz/

T
Stop 699.5 MHz

! [Bureau] ! ! ! ! ! ! ' [oorcau]
Start 698.5 MHz 100 kHz/ Stop 699.5 MHz Start 715.5 MHz 100 kHz/ Stop 716.5 MHz
Channel | 23025 | 15 RB Channel | 23165 | 15 RB
RBW 30 kHz [T1) RM VIEW Warker 1 T1] RBW 30 kHz [T1] RM VIEW Warker 1 [T1]
VBW 100 kHz ; 23,29 dBm VBW 100 kHz ) 2416 dBm
25 Ref3568m Aft 30 9B SWT1s 698.993000 MHz 25 RET35 0Bm Att 30 dB SWTis 716.000000 MHz

Offset 15 dB

W

\

D1 -13.00 dBm

M

W\NMMWWMWHW

[Bureau] !
[veriTas Stan 715.5 MHz

T T T
100 kiz/

T
Stop 716.5 MHz

[BuREAu]
VERITAS
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LTE Band 12

Channel Bandwidth: 5 MHz

Channel | 23035 | 1 RB Channel | 23155 | 1 RB
RBW 62 kHz [T1] RM VIEW Marker 1 T1] RBW 62 kHz [T1] RM VEW Marker 1 [T1]
VBW 200 kHz : _13.24 dBm VBW 200 khiz . 13.27 dBm
25 Ref35d8m Att 3048 SWT1s £98.985000 MHz 25 REF35 Bm Att 3048 SWT1s 718.002000 MHz
" | oifset15d8 " | oifset15d8
30
20 /_.\\
10
D / N
0 1 MM } \\ 1
D1 -13.00 dbm il D1 -13.00 dBm 4
. ™™ . .
g, /M P \\M ]
i —— WW
&0 p
50 E
60
e i T T T [uneau] e i T T T [uneau]
Start 698.5 MHz 100 kHz/ Stop 639.5 MHz Start 715.5 MHz 100 kHz/ Stop 716.5 MHz
Channel | 23035 | 25 RB Channel | 23155 | 25 RB
RBW B2 kHz [T1] RM VEW Marker 1 [T1] RBW 62 kHz [T1] RM VEW Warker 1 [T1]
VBIW 200 kHz ) 2410 Bm VEW 200 kKHZ ) 3495 dBm
25 Ref 38 dBm Att 30 dB SWT1s 595.000000 MHz 25 Ref38 dBm Att 30 dB SWT1s 716.002000 MHz

Offset 15 dB

Offset 15 dB

D1-13.00dEm

I ——

T
Start 698.5 MHz 100 kHz/

T | BEuREAU]
Stop 699.5 MHz Start 715.5 MHz

T
100

T
kHzi Stop 716.5 MHZ
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LTE Band 12

Channel Bandwidth: 10 MHz

Channel

23060

1RB

Channel

23130

| 1 RB

REW 100 kHz
VBW 300 kHz

[T1] RM VEEW

Warker 1 [T1]

-13.75 dBm

REW 100 kHz
VBW 300 kHz

[T11 RAVIEW Marker 1 [T1]

-12.89dBm

45 Rer3samm Att 3008 SWTts 506.905000 iz 45 Ret3508m At 3008 sWT1s 716.005000 Mz
Offget 15 dB Offget 15 dB
1 / 1 \
1 1 ..N«“"/ 1 L
~ [ DI-1500dEm M T - T bt M
- i i [Eurecau] - i i i i U [Eureau]
Start 698.5 MHz 100 kHz/ Stop 693.5 MHz Start 715.5 MHz 100 kHz/ Stop 716.5 MHz
RB’;':' 100 kHz [T1] RM VEW Warker 1 T1] RB’;':' 100 kHz [T1] RM VEW Marker 1 [T1]
VBW 300 kHz 2535 dBm VBW 300 kHz 27.99.dBm
45 Rer3samm Att 3008 SWTts 506.900000 iz 45 Ret3508m At 3008 sWT1s 716002000 Mz
Offget 15 dB Offget 15 dB
1 1
B s S e -
-85 -85 T T T
Start 715.5 MHz 100 kHz/ Stop 716.5 MHz

T
Start 698.5 MHz

100 kHz/

T
Stop 699.5 MHz

[EuREAU]
VERITAS
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4.6 Peak to Average Ratio

4.6.1 Limits of Peak to Average Ratio Measurement

In measuring transmissions in this band using an average power technique, the peak to-average ratio (PAR)
of the transmission may not exceed 13 dB.

4.6.2 Test Setup

Communication

Simulator Power Splitter ‘ I: Spectrum Analyzer

10 dB Attenuation

Pad
EUT

4.6.3 Test Procedures

1. Setresolution/measurement bandwidth = signal’s occupied bandwidth;
2. Set the number of counts to a value that stabilizes the measured CCDF curve;
3. Record the maximum PAPR level associated with a probability of 0.1 %.
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4.6.4 Test Results

LTE Band 4

Channel Bandwidth: 1.4 MHz

Channel Bandwidth: 3 MHz

5.36dB
6.56 dB
7.06 dB
7.16dB
718dB

7.18dB

27.75 dBm

Input Z 500
Carrections: Of
Freq Ref- Int (S)

‘Atten” 30 dB.

0.00 dB
Info BW 5.0000 MHz

Trig: Free Run
HIF Gain: Low

Center Freq 1 710700000 GHz
Counts. 1.00 M/1.00 Mpt
Radio Std None

5.07dB
625dB
719dB
761dB
781dB

7.82dB

28.36 dBm

Input Z 500
Carrections: Of
Freq Ref- Int (S)

0.00 dB

Info BW 5.0000 MHz

‘Atten” 30 dB.

Trig: Free Run
HIF Gain: Low

= Peak to Average Ratio = Peak to Average Ratio
Channel requency (dB) Channel requency (dB)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
19957 1710.7 5.59 6.56 19965 17115 5.41 6.25
20175 1732.5 5.44 6.43 20175 1732.5 5.23 6.06
20393 1754.3 4.79 5.68 20385 1753.5 4.86 5.73
Spectrum Plot of Worst Value
1.4 MHz/ 16QAM 3 MHz / 16QAM

Center Freq 1711500000 GHz
Counts. 1.00 M/1.00 Mpt
Radio Std None
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LTE Band 4
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
= Peak to Average Ratio = Peak to Average Ratio
Channel requency (dB) Channel requency (dB)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM

19975 1712.5 5.56 6.53 20000 1715.0 5.52 6.35
20175 1732.5 5.29 6.23 20175 1732.5 5.04 5.87
20375 1752.5 5.24 6.17 20350 1750.0 5.62 6.63

Spectrum Plot

of Worst Value

5 MHz / 16QAM

Input Z 500
Carrections: Of
Freq Ref- Int (S)

0.00 dB

Info BW 5.0000 MHz

‘Atten” 30 dB.

Trig: Free Run
HIF Gain: Low

Center Freq 1712500000 GHz
Counts. 1.00 M/1.00 Mpt
Radio Std None

1]|Spectrum Analyzer 1
Power Stat CCOF

=] | KEYSIGHT Input RF

x i

10 MHz / 16QAM

]+
Input Z 50 0
Corrections: Off
Freq Rel. In (S)

Atten: 30 dB.

Trig: Free Run
#F Gain: Low

Center Freq: 1750000000 GHz
Counts: 1.00 M/1.00 Mpt

Radio Std None
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LTE Band 4
Channel Bandwidth: 15 MHz Channel Bandwidth: 20 MHz
= Peak to Average Ratio = Peak to Average Ratio
Channel requency (dB) Channel requency (dB)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM

20025 1717.5 5.22 6.46 20050 1720.0 5.43 5.62
20175 1732.5 472 5.74 20175 1732.5 4.85 5.57
20325 1747.5 5.67 6.68 20300 1745.0 5.61 6.37

Spectrum Plot of Worst Value

15 MHz / 16QAM

Input Z 50 0
Corrections: Off
Freq Rel. In (S)

Atten: 30 dB.

Trig: Free Run
#F Gain: Low

Center Freq: 1747500000 GHz
Counts: 1.00 M/1.00 Mpt
Radio Sid. None

1[lspectrum Analyzer 1
Power Stat CCDF

20 MHz / 16QAM

)+

Input Z 50 0 Atten: 30 dB
Corrections: Off

Freq Ref. Int (S)

Trig: Free Run
#F Gain: Low

Center Freq: 1745000000 GHz
Counts: 1.00 M/1.00 Mpt
Radio Sid. None
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LTE Band 12
Channel Bandwidth: 1.4 MHz Channel Bandwidth: 3 MHz
= Peak to Average Ratio = Peak to Average Ratio
Channel requency (dB) Channel requency (dB)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
23017 699.7 6.22 7.31 23025 700.5 5.94 6.81
23095 707.5 5.77 6.81 23095 707.5 5.54 6.41
23173 715.3 5.66 6.67 23165 714.5 5.38 6.27

Spectrum Plot of Worst Value

1.4 MHz / 16QAM 3 MHz / 16QAM

Input Z: 50 O ‘Atten” 30 dB. Trig: Free Run Center Freq 639 700000 MHz > 3 Input Z: 50 O ‘Atten” 30 dB. Trig: Free Run Center Freq 700 500000 MHz
Comections. Off #IF Gain. Low Counts. 1.00 M/1.00 Mpt - iC Comections. Off #IF Gain: Low Counts: 1.00 M/1.00 Mpt
Freq Ref Int (S) Radio Std None ] Freq Ref Int (S) Radio Std None

860dB

8.62dB

0.00 dB 0.00 dB
Info BW 5.0000 MHz Info BW 5.0000 MHz
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LTE Band 12

Channel Bandwidth: 5 MHz

Channel Bandwidth: 10 MHz

= Peak to Average Ratio = Peak to Average Ratio
Channel requency (dB) Channel requency (dB)
(MHz) (MHz)
QPSK 16QAM QPSK 16QAM
23035 701.5 6.22 7.18 23060 704.0 6.05 7.05
23095 707.5 5.44 6.30 23095 707.5 5.81 6.70
23155 713.5 5.91 6.85 23130 711.0 5.72 6.59

Spectrum Plot

of Worst Value

5 MHz / 16QAM

Input Z 500
Carrections: Of
Freq Ref- Int (S)

‘Atten” 30 dB. Trig: Free Run

#IF Gain. Low

Center Freq 701 500000 MHz
Counts. 1.00 M/1.00 Mpt
Radio Std None

8.48 dB
865dB

8.69dB
30.88 dBm

0.00 dB
Info BW 5.0000 MHz

10 MHz / 16QAM

Input Z: 50 O ‘Atten” 30 dB.
Corrections: Off

Freq Ref- Int (S)

Trig: Free Run
HIF Gain: Low

Center Freq 704 000000 MHz
Counts. 1.00 M/1.00 Mpt
Radio Std None

Average Power

8.25dB
871dB

8.75dB
31.05 dBm

0.00 dB
Info BW 10.000 MHz
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4.7 Conducted Spurious Emissions

4.7.1 Limits of Conducted Spurious Emissions Measurement

The power of any emission outside a licensee's frequency block shall be attenuated below the transmitter
power (P) by at least 43 +10 log (P) dB. The limit of emission is equal to -13 dBm.

4.7.2 Test Setup

Communication ]
Simulator Power Splitter ‘ 1 Spectrum Analyzer

T

10 dB Attenuation
Pad

EUT

4.7.3 Test Procedure

a. The EUT makes a phone call to the communication simulator. All measurements were done at low, middle
and high operational frequency range.

b. Measuring frequency range is from 9 kHz to 1 GHz. 10 dB attenuation pad is connected with spectrum.
RBW = 100 kHz and VBW = 300 kHz is used for LTE band 12 conducted emission measurement.

c. Measuring frequency range is from 9 kHz to 1 GHz. 10 dB attenuation pad is connected with spectrum.
RBW =1 MHz and VBW = 3 MHz is used for LTE band 4 conducted emission measurement.

d. Measuring frequency range is from 1 GHz to 10 GHz / 27 GHz. 10 dB attenuation pad is connected with
spectrum. RBW = 1 MHz and VBW = 3 MHz is used for conducted emission measurement.
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4.7.4 Test Results

LTE Band 4

Channel Bandwidth: 1.4 MHz

Channel 19957

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz

RBW 1 MHz

-40

T T
Start 10 GHz 17 GHz/

[BurREAu]
VERITAS

T
Stop 27 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.

: TARMVEN e REW 1z TIRMVEW e
VBW 3 MHz 4679 dBm VBW 3 MHz 2438 dBm
45 Ref2s dBm Att 20dB SWT 501.3082 ms 965,29 HHz 55 Re135 dBm At 30 48 SWT 5013082 ms 171013 6Hz
Offset 15 dB Offset 15 98
30 T
20
10
0
DI-13.00dBm B WIS o
-20
-30
-40 -
T
-50
| (@) =
5| I8¢~ 65-] sy
854 T i i T i i 7 e T T T T [cureau]
Start 9 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 500 MHz/ Stop 10 GHz [ VERiTAS |
REW 1 1Kz TIRMVEN ety
VBW 3 MHz _25.48 dBm
a5 Ref38 dBm Att 30 dB SWT 501.3082 ms 25 98674 GHz
2 Offset 15 d8
20
10
0
0 BTz 00 dEm
20
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LTE Band 4
Channel Bandwidth: 1.4 MHz
Channel 20175
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
RBW 1 MHz [T1] RM VEW Marker 1[T1] REW 1 MHZ [T1] RM VIEW Marker 1[T1]
VEIN 3 NHz 4774 dBm VEIW 3 NHz 24,81 dBm
55 Re135 dBm At 3048 SWT £01.3082 ms 605,29 Mz 55 Re135 dBm At 3048 SWT 501.3082 ms. 173218 GHE
o | Offsetisca | Offsetiscs
20 20
10 10
0 0
- BT az00dEm A T afoodEm
20 20
30 30
40 1 40
_s0-] " AR TR IR o el : 50
-£0 ( -£0
5] | \& e A
i T T T T T T 1 T T T T T [BUREAU]
Start 8 kHz 99.99 MHz/ stop 1 GHz Start 1 GHz 900 MHz2/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
RBW 1 MHz [T1] RM VEW Marker 1 [T1]
VBIW 3 NHz 3424 B
25 Ref 35 dBm Att 30 dB SWT 501.3082 ms 26.27916 GHz
v Offsst 153
20
10
0
B o S X1 5
20 L
40
50 o
. )
854 T T T T T mm.w"“
Start 10 GHz 1.7 GHz/ Stop 27 GHz.

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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VERITAS

LTE Band 4

Channel Bandwidth: 1.4 MHz

Channel 20393

Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz

REW 1 2 MIRMVEW s REW 1z TIRMVEW e
VBW 3 WHz _a761dBm VBW 3 WHz 25,68 dBm

_ Ref35dBm Att 3068 SWT 5013082 ms 85229 hiHz 55 Ref35dBm At 3048 SWT 501.3082 ms. 175623 GHz
Offset 15 d8 Offset 15 98

DI -1300dBm - DI -1300dBm

h T T | T T T T T T et reau]
stop 1 GHz Start 1 GHz 900 MHz2/ Stop 10 GHz

T T T
Start 8 kHz 99.99 MHz/

Frequency Range: 10 GHz ~ 27 GHz

REW 1 MHz [T1] RM VEW

Marker 1 [T1]
VBW 3 MHz -25.49 dBm

a5 Ref38 dBm Aft 30 dB SWT 501.3082 ms 26.30891 GHz
Offset 15 dB

D1 1300 dBém

& ©

55+ T T T T T
1.7 GHz Stop 27 GHz

T
Start 10 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 4

Channel Bandwidth: 3 MHz

Channel 19965

Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz

RBW 1 Wz MIRMVEW s REW 1 Wz TIRMVEW e
VBW 3 WHz _47.59 dBm VBW 3 WHz 2533 dBm
55 Ref35dBm Att 3068 SIWT 5013082 ms 52979 Mz 55 Re135 dBm At 30 48 SWT 5013082 ms 171013 GHz
. Offset 15 d8 » Offget 15 98
20 20
10 10
0 0
- BT az00dEm AT Ao dEm
20 20
-30
-40
1
50| : e T—— L "
50 | (
h T T T T T T | h T T T T T et reau]
Start 8 kHz 99.99 MHz/ stop 1 GHz Start 1 GHz 900 MHz2/ Stop 10 GHz

Frequency Range: 10 GHz ~ 27 GHz

RB‘-':I'W MHz [T1] RM VEW Marker 1 [T1]
VBW 3 MHz 35,93 dBm
35—, Ref 35 dBm Att 30 dB SWT 501.3082 ms. 25.80909 GHz
2 Offset 15 dB
20
10
0
B NS X
-20 T
-40
-50 —
-60 (@)
e ' J J ! i Fobeany
Start 10 GHz 1.7 GHz/ Stop 27 GHz.

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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BUREAU
VERITAS

LTE Band 4

Channel Bandwidth: 3 MHz

Channel 20175

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz

REW 1 MHz [T1]RM VEW Marker 1(T1]

_ Ref3sdBm Att 30 dB
Offset 15 dB

DI -1300dBm

85— rig
! ! !
Stop1GHz  EEECERENEN

T T T
Start 8 kHz 99.99 MHz/

VBW 3 MHz -47.86 dBm
SWT 501.3082 ms 885.19 MHz

REW 1 Wz TIRMVEW e
VBW 3 WHz 2524 aBm

55 Ref35.dBm Att 3048 SWT 5013082 ms. 173128 GHz

» Offyet 15 98

20

10

0
A T afoodEm
-20

T T ! [BUREAU ]
Start 1 GHz 900 MHz/ Stop 10 GHz

Frequency Range: 10 GHz ~ 27 GHz

RB‘-':I'W MHz [T1] RM VEW Marker 1 [T1]
VBW 3 NHz 9532 dBm
35—, Ref 35 dBm Att 30 dB SWT 501.3082 ms. 26.48232 GHz
2 Offset 15 dB
20
10
0
0 BTz dEm
-20
-40
-50 —
-60 (@)
e ' J J ! i Fobeany
Start 10 GHz 1.7 GHz/ Stop 27 GHz.

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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BUREAU
VERITAS

LTE Band 4

Channel Bandwidth: 3 MHz

Channel 20385

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz

_ Ref3sdBm

REW 1 MHz
VBW 3 MHz
SWT 501.3082 ms

[T1]RM VEW

Offset 15 dB

DI -1300dBm

65+

T T
Start 8 kHz

T
99.99 MHz/

T 1
Stop 1GHz

arker 1 011 R Wiz TURNVEW e
-47.46 dBm VBW 3 NHz 2520 dBm
450,74 HiHz 4o ReM35 M At 3048 SWT 5013082 ms 175963 ore
o Ometisc
20
10
0
A T i o0dEm
-20

g

BUREAU
Start 1

, ‘ : .
GHz 900 MHz/ Stop 10 GHz

Frequency Range:

10 GHz ~ 27 GHz

[T11RM VEW RBW 1 MHz [T11 RM VEW
VBW 3 MHz
ms SWT 501.3082 me

o b
20
10

0
0 BTz dEm
-20 T
-4
-50
60
-65-] i I T T

Start 10 GHz 1.7 GHz/ Stop 27 GHz.

Marker 1 [T1]
-25.87 dBm
2611510 GHz

@

[BurEau]
VERITAS

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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BUREAU
VERITAS

LTE Band 4
Channel Bandwidth: 5 MHz
Channel 19975
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
RBW 1 MHz [T1] RM VEW Marker 1[T1] REW 1 MHZ [T1] RM VIEW Marker 1[T1]
VEIN 3 NHz 45,35 dBm VEIW 3 NHz 2568 dBm
55 Re135 dBm At 3048 SWT £01.3082 ms 519,84 Mz 55 Re135 dBm At 3048 SWT 501.3082 ms. 171058 GHE
o | Offsetisca o | Offsetisca
20 20
10 10
0 0
- BT az00dEm AT Ao dEm
-20 -20
-30
-40 T
-50-| v
-£0 (
o5 | \& . A
i T T T T T T 1 T T T T [BUREAU]
Start 8 kHz 99.99 MHz/ stop 1 GHz Start 1 GHz 900 MHz2/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
RBW 1 MHz [T1] RM VEW Marker 1 [T1]
VBW 3 MHz -25.43 dBm
35—, Ref35 dBm Att 30 dB SWT 501.3082 ms. 2626471 GHz
v Offsst 153
20
10
0
B o S X1 5
-20
* W
40
50 o
. )
854 T T T T T mm.w"“
Start 10 GHz 1.7 GHz/ Stop 27 GHz.

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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BUREAU
VERITAS

LTE Band 4

Channel Bandwidth: 5 MHz

Channel 20175

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz

RBW 1 Wz MIRMVEW s REW 1 Wz TIRMVEW e
VBW 3 WHz _a7.12dBm VBW 3 WHz 2524 dBm
55 Ref35dBm Att 3068 SIWT 5013082 ms 835,59 Mz 55 Re135 dBm At 30 48 SWT 5013082 ms 173038 GHz
. Offset 15 d8 » Offyet 15 98
20 20
10 10
0 0
- BT az00dEm AT a0 dEm
20 20
-30
-40
-50-L
50
h T T T T T T | h T T T T et reau]
Start 8 kHz 99.99 MHz/ stop 1 GHz Start 1 GHz 900 MHz2/ Stop 10 GHz

Frequency Range: 10 GHz ~ 27 GHz

REW 1 MHz [IRMVEW  yarker 1 T
VBW 3 hiHz -25.92 dBm
2. Ref 38 dBm Att 3048 SWT 501.3082 ms 26.23666 GHz
0 Offset 15 d8
20
10
0
-10

D1 1300 dBém

@

T T
Start 10 GHz 17 GHz/

! [BurEau]
Stop 27 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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BUREAU
VERITAS

LTE Band 4

Channel Bandwidth: 5 MHz

Channel 20375

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz

REW 1 MHz
VBW 3 MHz
SWT 501.3082 ms

[T1]RM VEW Marker

_ Ref3sdBm Att 30 dB

Offset 15 dB

DI -1300dBm

{

1
-47.31 dBm
876.14 MHz

REW 1 Wz TIRMVEW e
VBW 3 WHz 2622 dBm
55 Ref35.dBm Att 3048 SWT 5013082 ms. 175063 GHz

Offset 1598

DI-1300dBm

-85-| e -85-| -
T T T T T T T 1 T T T T [eurEru]
Start 8 kHz. 99.99 MHz/ Stop 1 GHz Start 1 GHz. 900 MHz/ Stop 10 GHz [VERITAS |
REW 1 MHz MIRMVEW s
VBW 3 hiHz 3577 dBm
25 Ref 35 dBm Att 3048 SWT 5013082 ms 2629276 GHz
0 Offset 15 d8
20
10
0
B o S X1 5
20 T
-0
50 _—
-60 (@)
e ' ' J ! i e
Start 10 GHz 1.7 GHz Stop 27 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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VERITAS

Note: The signal over the limit in 9 kHz is from spectrum analyzer.

LTE Band 4
Channel Bandwidth: 10 MHz
Channel 20000
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz

RBW 1 MHz [T1] RM VEW Marker 1[T1] REW 1 MHZ [T1] RM VIEW Marker 1[T1]

VEIN 3 NHz 47,08 dBm VEIW 3 NHz 2460 dBm
55 Ref35dBm Att 3048 SWT 501.3082 ms 17311 MHz 55 Re135 dBm At 3048 SWT 501.3082 ms. 171058 GHE
20 Offset 15 dB 20 Offset 15 dB
20 20
10 10

0 0
- BT az00dEm AT Ao dEm
20 20
30 30
40 T 40
-50-] -50
-£0 -£0
65 T T T T T T i 657 T T T T e
Start 8 kHz 99.99 MHz/ stop 1 GHz Start 1 GHz 900 MHz2/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz

RBW 1 MHz [T1] RM VEW Marker 1 [T1]

VBW 3 MHz -25.46 dBm
25 Ref 35 dBm Att 3048 SWT 501.3082 ms 25 83544 GHz
v Offsst 153
20
10

0
B o S X1 5
-20
40
50 o
. )
854 T T T T T mm.w"“
Start 10 GHz 1.7 GHz/ Stop 27 GHz.
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LTE Band 4

Channel Bandwidth: 10 MHz

Channel 20175

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz

REW 1 MHzZ MORMVEW ooy REW 1 1Hz MIRUVEN ey
VB 3 lHz 46,99 dBm VB 3 MHz 26,29 aBm

55 Re138dBm Att 3048 SWT 501.3082 ms 786,54 Mz 55 Ref38dBm At 3048 SIWT 5013082 ms. 172813 BHz

o | Offsetisca o | Offsetisca

20 20

10 10

0 0

- BT az00dEm AT a0 dEm

20 20

30 -30 L

40 T &0

-50-}; i 50

50 ‘ ( 50

h T T T T T T | h T T T T et reau]

Start 8 kHz 99.99 MHz/ stop 1 GHz Start 1 GHz 900 MHz2/ Stop 10 GHz

REW 1 MKz MIRMVEW ey oy
VB 2 iz _2378dBm

55, Re138 dBm Att 3008 SWT 501.3082 ms 25.92724 GHz

v Offsst 153

20

10

0

B o S X1 5

20 1

40

50 -

50 (@)

h ] l l ' i Fobeany

Start 10 GHz 17 Gz Stop 27 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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VERITAS

LTE Band 4

Channel Bandwidth: 10 MHz

Channel 20350

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz

REW 1 MHzZ MIRMVEW iy REW 1 MHZ MIRUVEN ey
VB 3 lHz 47,04 dBm VB 3 MHz 2650 aBm

55 Re138dBm Att 3048 SWT 501.3082 ms 89419 Mz 55 Ref38dBm Att 3048 SWT 501.3082 ms 1 74608 aHE

o | Offsetisca o | Offsetiscs

20 20

10 10

0 0

- BT az00dEm AT TfoodEm

20 20

20 20

40 T &0

-50-] -50

50 ‘ ( 50

h T T T T T T | h T T T T et reau]

Start 8 kHz 99.99 MHz/ stop 1 GHz Start 1 GHz 900 MHz2/ Stop 10 GHz

REW 1 MKz MIRMVEW ey oy
VB 2 iz 25,81 dBm

o5 ReT35 dBm Att 3008 SWT 501.3082 ms 26 26755 e

v Offsst 153

20

10

0

B o S X1 5

20 =

40

50 -

50 (@)

h ] l l ' i Fobeany

Start 10 GHz 17 Gz Stop 27 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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VERITAS

LTE Band 4

Channel Bandwidth: 15 MHz

Channel 20025

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz

RBW 1 Wz MIRMVEW s REW 1 Wz TIRMVEW e
VBW 3 WHz _a7.14dBm VBW 3 WHz 25.46 dBm
55 Ref35dBm Att 3068 SIWT 5013082 ms 33864 MHz 55 Re135 dBm At 30 48 SWT 5013082 ms 171103 GHz
. Offset 15 d8 » Offget 15 98
20 20
10 10
0 0
- BT az00dEm A T Ao dEm
20 20
-30
-40
-50-|
50
h T T T T T T | h T T T T et reau]
Start 8 kHz 99.99 MHz/ stop 1 GHz Start 1 GHz 900 MHz2/ Stop 10 GHz

Frequency Range: 10 GHz ~ 27 GHz

REW 1 MHz [IRMVEW  yarker 1 T
VBW 3 hiHz -25.58 dBm
2. Ref 38 dBm Att 3048 SWT 501.3082 ms 2611850 GHz
0 Offset 15 d8
20
10
0
-10

D1 1300 dBém

@

T T
Start 10 GHz 17 GHz/

! [BurEau]
Stop 27 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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VERITAS

LTE Band 4

Channel Bandwidth: 15 MHz

Channel 20175

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz

REW 1 MHz
VBW 3 MHz
SWT 501.3082 ms

[T1]RM VEW Marker

_ Ref3sdBm Att 30 dB

Offset 15 dB

DI -1300dBm

8

1
-46.74 dBm
852.39 MHz

REW 1 MHz [T1] RM VEW Warker 1[T1]
VBW 3 WHz 2613 4Bm
55 Ref38dBm At 3048 SWT 501.3082 ms 172585 Gt
20 Offget 15 dB
20
10
0
A T g0 dEm
-20

-85-| e -85-| -
T T T T T T T | T T T T [evrEAU]
Start 8 kHz. 99.99 MHz/ Stop 1 GHz Start 1 GHz. 900 MHz/ Stop 10 GHz
REW 1 MHz MIRMVEW s
VBW 3 hiHz _26.03 dBm
25 Ref 35 dBm Att 3048 SWT 5013082 ms 25 39154 GHz
0 Offset 15 d8
20
10
0
B o S X1 5
20 T
* W
-0
50 _—
50 (@)
e ' ' J ! i e
Start 10 GHz 1.7 GHz Stop 27 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 4

Channel Bandwidth: 15 MHz

Channel 20325

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz

RBW 1 Wz MIRMVEW s REW 1 Wz TIRMVEW e
VBW 3 WHz _46.88 dBm VBW 3 WHz 2725 dBm
55 Ref35dBm Att 3068 SIWT 5013082 ms 85374 MHz 55 Re135 dBm At 30 48 SWT 5013082 ms 174073 GHz
. Offset 15 d8 » Oftdet 15 98
20 20
10 10
0 0
- BT az00dEm A T TfoodEm
20 20
-30
-40
-50-]
50
h T T T T T T | h T T T T et reau]
Start 8 kHz 99.99 MHz/ stop 1 GHz Start 1 GHz 900 MHz2/ Stop 10 GHz

Frequency Range: 10 GHz ~ 27 GHz

REW 1 MHz [IRMVEW  yarker 1 T
VBW 3 hiHz -25.55 dBm
2. Ref 38 dBm Att 3048 SWT 501.3082 ms 2626556 GHz
0 Offset 15 d8
20
10
0
-10

D1 1300 dBém

40

@

T T
Start 10 GHz 17 GHz/

! [BurEau]
Stop 27 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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20
BUREAU
VERITAS

LTE Band 4
Channel Bandwidth: 20 MHz
Channel 20050
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
RBW 1 MHz [T1] RM VEW Marker 1[T1] REW 1 MHZ [T1] RM VIEW Marker 1[T1]
VEIN 3 NHz 45,51 dBm VEIW 3 NHz 2539 dBm
55 Re135 dBm At 3048 SWT £01.3082 ms 74013 Nz 55 Re135 dBm At 3048 SWT 501.3082 ms. 171103 GHE
o | Offsetisca o | Offsetisca
20 20
10 10
0 0
- BT az00dEm AT Ao dEm
-20 -20
-30
-40 T
-50-] ¢ ;
-£0 (
o5 | \& 55
i T T T T T T 1 T T T T T [BUREAU]
Start 8 kHz 99.99 MHz/ stop 1 GHz Start 1 GHz 900 MHz2/ Stop 10 GHz
Frequency Range: 10 GHz ~ 27 GHz
RBW 1 MHz [T1] RM VEW Marker 1 [T1]
VBIW 3 NHz 3457 dBm
25 Ref 35 dBm Att 30 dB SWT 501.3082 ms 2593164 GHz
v Offsst 153
20
10
0
B o S X1 5
=20 -
40
50 o
. )
854 T T T T T mm.w"“
Start 10 GHz 1.7 GHz/ Stop 27 GHz.

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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20
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VERITAS

LTE Band 4

Channel Bandwidth: 20 MHz

Channel 20175

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz

REW 1 MHz
VBW 3 MHz
SWT 501.3082 ms

[T1]RM VEW Marker

_ Ref3sdBm Att 30 dB

Offset 15 dB

DI -1300dBm

{

1
-47.54 dBm
816.84 MHz

REW 1 Wz TIRMVEW e
VBW 3 WHz 2570 aBm
55 Ref35.dBm Att 3048 SWT 5013082 ms. 172363 GHz
» Offget 15 98
20
10
0
A ST Tro0dEm
-20

-85-| e -85-| -
! ! ! ! ! ! ! ! ! ! ! ! [suREAU]
Start 8 kHz 99.99 MHz/ stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz
REW 1 MHz MIRMVEW s
VBW 3 hiHz 3570 dBm
25 Ref 35 dBm Att 3048 SWT 5013082 ms 2695026 GHz
0 Offset 15 d8
20
10
0
B o S X1 5
20 +
-0
50 _—
0 (@)
854 [ [ [ T T mm." =
Start 10 GHz 1.7 GHz Stop 27 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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20
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VERITAS

LTE Band 4

Channel Bandwidth: 20 MHz

Channel 20300

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz

T T T
Start 10 GHz 17 GHz/ Stop 27 GHz

[BurEau]
VERITAS

REW 1 MHzZ MIRMVEW iy REW 1 MHZ MIRUVEN ey
VB 3 lHz 4724 3B VB 3 MHz 26,48 aBm
55 Re138dBm Att 3048 SWT 501.3082 ms 82094 Nz 55 Ref38dBm At 3048 SIWT 5013082 ms. 173623 BHz
o | Offsetisca o | Offsetiscs
20 20
10 10
0 0
- BT az00dEm A T afoodEm
20 20
20 20
40 &0
1
-50
‘ ( 50
h T T T T T T | h T T T T et reau]
Start 8 kHz 99.99 MHz/ stop 1 GHz Start 1 GHz 900 MHz2/ Stop 10 GHz
REW 1 MKz MIRMVEW ey oy
VB 2 iz _25.30 dBm
o5 ReT35 dBm Att 3008 SWT 501.3082 ms 26.03265 GHz
v Offsst 153
20
10
0
B o S X1 5
20
40
50 -
50 (@)
85| ; . N

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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VERITAS

LTE Band 12

Channel Bandwidth: 1.4 MHz

Channel

23017

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz

REW 100 kiz
VBW 300 kHz
SWT 501.3082 ms

[T1]RM VEW

_ Ref3sdBm Att 30 dB

2 Offset 15 dB i

DI -1300dBm

557 T T T 1
99.99 MHz/ Stop 1 GHz

T T
Start 8 kHz

Warker 1[T1]

24.120Bm
699.28 MHz

BUREAU

REW 1 MHz [T1] RM VEW Warker 1[T1]
VBW 3 WHz _29.87 aBm
55 Ref38dBm At 3048 SWT 501.3082 ms Pyl
20 Offset 15 dB
20
10
0
A T as00dEm
-20

! [ovmcau]
Stop 10 GHz

T
900 MHz/

Start 1 GHz

Channel

23095

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz

REW 100 kz TORMVEN ey REW 1 1Hz TIRMVEW ety
VBW 300 kHz 2456 dBm VBW 3 hiHz 3111 dBm
35 Rer3s aBm Att 30 08 SWT 5013082 ms 706.98 WHz 25 Re135 dBm Att 3068 SWT 5013082 ms 380319 GHz
N Offset 15 dB Offset 15 d8
30
20
10
0
. -10 —
DI-13.00dBm [ DI -T500 dEm
20
1
30
0] 50
50
554 T i i T T i i ! h i i ! ! [BuReauy]
Start 9 kHz 95.99 WHz/ Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz
REW 100 kHz TIRMVEW ey REW 1 MHz WIRMVEW ety
VBW 300 kHz 24.56 dBm VBW 3 WHz 3147 dBm
55 Ref35 aBm Att 30 68 SWT 5013082 ms 714,88 WHz 55 RE13S gBm At 3048 SWT 5013082 ms 381939 GHz
. Offset 15 98 . » Offset 15 98
20 20
10 10
0 0
DI dEEm B WS RS EXOE i
-20 -20
1
-30 -30
-40 -40 fw
-50 | -50 . .
0 60 @)
A T T T T T T | N T T T T T
Start 8 kHz 99.99 MHz/ Stop 1 GHz [ vERITAS] Start 1 GHz 900 MHz/ Stop 10 GHz [ vERITAS ]

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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VERITAS

LTE Band 12

Channel Bandwidth: 3 MHz

Channel

23025

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz

REW 100 kiz
VBW 300 kHz

[T1]RM VEW

Warker 1[T1]

REW 1 MHzZ
VBW 3 MHz

[T1] RM VEW

25.06 dBm -31.45 dBm
55 Ref35dBm Att 3048 SWT 501.3082 ms 699.23 MHz 55 Ref35dBm Att 3048 SWT 501.3082 ms. 481754 GH
20 Offset 15 dB 1 20 Offset 15 dB
20 20
10 10
0 0
T3 00dEm T3 00dEm
-20 -20
1
=30 =30
-40 -lﬂfW
-50
-£0
55 | ! o]
I T T T 1 T I I T T 1 I [GUreau]
Start § kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz.
Channel 23095
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1] RM VEW Marker 1 [T1] RBW 1 MHz [T1] RM VIEW Marker 1 [T1]
VB 300 kHz ) 24.05 dBm VBW 3 NHz ) _30.44 gBm
25 Ref 35 dBm Att 30 dB SWT 501.3082 ms 708.28 MHz 25 Ref 35 dBm Att 30 dB SWT 501.3082 ms. 377258 GHz
2 Offset 15 dB . 2 Offset 15 dB
20 20
10 10
0 0
B S EX B S EX
20 -20
1
-30 -30
40 JD_M h ' I y
50
‘ ( 60
8 i T T T T T | e e T T T 7 [cuneaul
Start 3 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz
Channel 23165
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1] RM VEW Marker 1 [T1] RBW 1 MHz [T1] RM VIEW Marker 1 [T1]
VBW 300 kHz ) 24,68 dBm VBW 3 NHz ) 3054 dBm
25 Ref 35 dBm Att 3048 SWT 501.3082 ms 71318 MHz 25 Ref 35 dBm Aft 308 SWT 501.3082 ms. 496469 GHz
20 Offset 15 dB N 20 Offset 15 dB
20 20
10 10
0 0
B s e B WSS e
-20 -20
1
-30 -30
40 JU_W i I'
60 ‘ 60
8 T l l i [ 1 | 8 l l i i fovneaul
Start 3 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 12
Channel Bandwidth: 5 MHz
Channel 23035
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1] RM VEW Marker 1[T1] REW 1 MHZ [T1] RM VIEW Marker 1[T1]
VEIN 300 kHz 24.80 4Bm VEIW 3 NHz _31.04 dBm
55 Ref35dBm Att 3048 SWT 501.3082 ms 699.38 MHz 55 Ref35dBm Att 3048 SWT 501.3082 ms. 571533 GH
20 Offset 15 dB s 20 Offset 15 dB
20 20
10 10
0 0
T3 00dEm T3 00dEm
-20 -20
1
-30 =30
-£0 ‘ -£0
e T T T T T T | ha T T T T .
Start 8 kHz 99.99 MHz/ stop 1 GHz Start 1 GHz 900 MHz2/ Stop 10 GHz
Channel 23095
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1] RM VEW Marker 1 [T1] RBW 1 MHz [T1] RM VIEW Marker 1 [T1]
VB 300 kHz ) 2430 dBm VBW 3 NHz ) 3098 dBm
25 Ref 35 dBm Att 3048 SWT 501.3082 ms 705.33 MHz 25 Ref 35 dBm Att 3048 SWT 501.3082 ms. 3.98984 GHz
| offset1sa8 | offset1sa8
30 + 20
20 20
10 10
0 0
0 BTz 00 dEm O BTz 00 dEm
20 -20
1
-30 -30
-50-] 50
60 ‘ 60
8 i T T T T T | e e T T T 7 [cuneaul
Start 3 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz
Channel 23155
Frequency Range: 9 kHz ~ 1 GHz Frequency Range: 1 GHz ~ 10 GHz
RBW 100 kHz [T1] RM VEW Marker 1 [T1] RBW 1 MHz [T1] RM VIEW Marker 1 [T1]
VBW 300 kHz ) 24.15 dBm VBW 3 NHz ) 2883 dBm
25 Ref 35 dBm Att 30 dB SWT 501.3082 ms 71138 MHz 25 RE135 &Bm At 3048 SWT 501.3082 ms. 402955 GHz
20 Offset 15 dB . 20 Offset 15 dB
20 20
10 10
0 0
B s e B WSS e
-20 -20
1
-30 -30 +
60 ‘ 60
8 i T T T T T | e 8 i T T T 7 [ouneaul
Start 3 kHz 99.99 MHz/ Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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LTE Band 12

Channel Bandwidth: 10 MHz

Channel

23060

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz

REW 100 kiz
VBW 300 kHz

[T1]RM VEW

25 Ref35 dBm Att 30 dB SWT 501.3082 ms.
20 Offset 15 dB +
20
10
0
T3 00dEm

T T T T
Start 8 kHz 99.99 MHz/ Stop 1GHz

Warker 1[T1]

23.96dBm
699.63 MHz

BUREAU

REW 1 MHzZ
VBW 3 MHz
SWT 501.3082 ms.

MIRMVEW  yarker 1171
-30.40 dBm
4.99754 GHz

. Ref3sdBm Att 30 dB

Offset 15 dB

DI -1300dBm

-50

50

&5 T T T T e
Start 1 GHz 900 MHz/ Stop 10 GHz

Channel

23095

Frequency Range: 9 kHz ~ 1 GHz

Frequency Range: 1 GHz ~ 10 GHz

REW 100 kz TORMVEN ey REW 1 1Hz TIRMVEW ety
VBW 300 kHz 2417 dBm VBW 3 hiHz _30.45 dBm
35 Rer3s aBm Att 30 08 SWT 5013082 ms 70313 WHz 25 Re135 dBm Att 3068 SWT 5013082 ms 395309 GHz
N Offset 15 dB Offset 15 d8
+ 30
20
10
0
. -10 —
D1-13.00dBm [ DI -T500 dEm
20
1
30
0} 50
50
85 T T T T T T T 1 e T T T 7 [cuneaul
Start 9 kHz 99.99 Mzl Stop 1 GHz Start 1 GHz 900 MHz/ Stop 10 GHz
REW 100 kHz TIRMVEW ey REW 1 MHz THRMVEW e 1y
VBW 300 kHz 24.41 dBm VBW 3 WHz 3081 dBm
55 RE13S dBm Att 3098 SIWT 5013082 ms 706.58 MHz 55 RE13S gBm At 3048 SWT 5013082 ms 379103 GHz
. Offset 15 98 . » Offset 15 98
20 20
10 10
0 0
DI dEEm B WS RS EXOE i
-20 -20
1
-30 -30
-40 -40 fw
-50 | -50 . .
50 50 @)
= T T T T T T ! e T T T T et reat]
Start 8 kHz 99.99 MHz/ Stop 1 GHz [vERITAS] Start 1 GHz 900 MHz/ Stop 10 GHz [vERITAS |

Note: The signal over the limit in 9 kHz is from spectrum analyzer.
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4.8 Radiated Emission Measurement

4.8.1 Limits of Radiated Emission Measurement

a. The power of any emission outside a licensee's frequency block shall be attenuated below the transmitter
power (P) by at least 43 +10 log (P) dB. The limit of emission is equal to -13 dBm.

4.8.2 Test Procedure

a. Substitution method is used for E.I.R.P measurement. In the semi-anechoic chamber, EUT placed on the
0.8 m (below or equal 1 GHz) and/or 1.5 m (above 1 GHz) height of Turn Table, rotated the table around
360 degrees to search the maximum radiation power and receiver antenna shall be rotated vertical and
horizontal polarization and moved height from 1 m to 4 m to find the maximum polar radiated power. The
“‘Read Value” is the spectrum reading the maximum power value.

EIRP = Output power level of S.G — TX cable loss + Antenna gain of substitution horn.
E.R.P power can be calculated form E.I.R.P power by subtracting the gain of dipole, E.R.P power = E.|.R.P
power - 2.15 dB.

Note:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1 MHz/3 MHz.

2. The emission levels were against the limit of frequency range 9 kHz ~ 30 MHz:
The amplitude of spurious emissions attenuated more than 20 dB below the permissible value is not required
to be report.

4.8.3 Deviation from Test Standard

No deviation.
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4.8.4 Test Setup

<Radiated Emission below or equal 1 GHz>

Ant. Tower 1-4m
Variable
EUT& L 3m _
Support Unjts ' '
—¢—EZI
Turn Table
80cmT
5_5

L

Ground Plane

Test Receiver

i

<Radiated Emission above 1 GHz>

Ant. Tower

EUT& 3m
Support Units |

Turn Table
Absorber

7

1-4m
Variable

/

Ground Plane

Test Receiver

0] WAMWTAAA e

N [ —

For the actual test configuration, please refer to the attached file (Test Setup Photo).
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4.8.5 Test Results
Below 1GHz

LTE Band 4, Channel Bandwidth: 1.4MHz

Mode

TX channel 19957
(1710.7MHz)

Frequency Range

Below 1000 MHz

Environmental Conditions | 22deg. C, 66%RH

Input Power

120Vac, 60Hz

Tested By Greg Lin

Antenna Polarity & Test Distance: Horizontal at 3 M

No. | Freq. (MH2) R(ZaB%’;Q f;ﬁ:(?;véfnr) Ifa‘lrtrgrcg';é‘) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 30.00 52.80 29.40 119.40 48.80 113.00 35.80
2 79.47 46.80 52.30 0.60 51.70 113.00 138.70
3 | 31518 63.70 71.70 4.00 67.70 113.00 54.70
4 | 58193 269.00 71.50 3.70 67.80 113.00 '54.80
5 | 841.89 -69.50 -66.40 3.60 62.80 113.00 ~49.80
6 | 96411 269.80 65.10 3.70 61.40 113.00 48.40
Remarks:

1. EIRP (dBm) = S.G Value (dBm) + Correction Factor (dB).

Level
(dBm)

10—

20—

30|

—40-

50

50

70|

80|

-90- ,
30 100

]

|

I I I
200 300 400

s

|

I I I | I
500 600 700 a00 500

Frequency (MHz)

o

1
1000
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Mode 8;58?:\23;9957 Frequency Range Below 1000 MHz

Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz

Tested By Greg Lin

Antenna Polarity & Test Distance: Vertical at 3 M

No. | Freq. (MH2) R(Z%Or']'gg \Zl(j‘e'izvl‘g’ﬁ:) Fcacgtfrcg;’g) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 33.88 -38.60 -32.10 -17.10 -49.20 -13.00 -36.20
2 70.74 -52.10 -57.90 -0.40 -58.30 -13.00 -45.30
3 270.56 -68.70 -65.30 -1.40 -66.70 -13.00 -53.70
4 344.28 -65.30 -69.90 4.00 -65.90 -13.00 -52.90
5 704.15 -66.60 -64.20 3.50 -60.70 -13.00 -47.70
6 991.27 -67.40 -60.90 3.40 -57.50 -13.00 -44.50

Remarks:

1. EIRP (dBm) = S.G Value (dBm) + Correction Factor (dB).

Level
(dBm)

=10 -

=20

-30

40

-50

rd

-50

-70

80

-90- !
30 100

1 1 1
200 300 400

1 1
500 600

Frequency (MHz)

1 1 1
700 00 500

1
1000
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LTE Band 12, Channel Bandwidth: 1.4MHz
TX channel 23095
Mode Frequency Range Below 1000 MHz
(707.5MHz) quency =ang
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Greg Lin

Antenna Polarity & Test Distance: Horizontal at 3 M

No. | Freq. (MH2) R(ZaB%’;Q f;ﬁ:(?;véfnr) Ifa‘lrtrgrcg';é‘) ERP (dBm) | Limit (dBm) | Margin (dB)
1 30.00 57.50 36.20 119.40 55.60 113.00 42,60
2 70.74 45.10 53.10 20.40 53.50 113.00 ~40.50
3 | 211.39 45.20 53.80 2.10 55.90 113.00 42.90
4 | 406.36 261.00 66.90 3.30 63.60 113.00 150.60
5 | 83025 -60.50 '59.50 3.90 55.60 113.00 42,60
6 | 98642 -60.80 '57.60 3.50 5410 113.00 41.10
Remarks:

1. ERP (dBm) = S.G Value (dBm) + Correction Factor (dB).

Level
(dBm)
10—

20—

30|

—40-

]
o

50— 3 1
50~
-70-|

80|

-90- 1 1 1 1 1 1 1 1 [
30 100 200 300 400 500 600 700 a00 500 1000
Frequency (MHz)
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TX channel 23095
M F R Below 1 MH
ode (707.5MHz) requency Range elow 1000 z
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Greg Lin

Antenna Polarity & Test Distance: Vertical at 3 M

No. | Freq. (MH2) R(Z%Or']'gg \Zl(j‘e'izvl‘g’ﬁ:) Fcacgtfrcg;’g) ERP (dBm) | Limit (dBm) | Margin (dB)
1 30.00 -34.80 -27.50 -19.40 -46.90 113.00 -33.90
2 | 10275 43.10 152,00 11.80 153.80 113.00 ~40.80
3 | 19781 -47.80 -48.30 22.40 150.70 113.00 :37.70
4 | 30354 52.60 -58.30 3.70 154.60 113.00 241,60
5 | 73519 -69.30 -68.50 3.70 264.80 113.00 151.80
6 | 957.32 269,50 266,20 3.80 262.40 113.00 249.40
Remarks:

1. ERP (dBm) = S.G Value (dBm) + Correction Factor (dB).

Level
(dBm)

=10 -

=20

-30

40

-50

-50

-70

80

-90- !
30 100

1
200

!
300

1 1 1 1 1
400 500 600 700 800
Frequency (MHz)

1
500

1
1000
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Above 1GHz
LTE Band 4, Channel Bandwidth: 1.4MHz
TX channel 19957
Mode Frequency Range 1GHz ~ 18GH
(1710.7MHz) quency =ang z z
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.G Power | Correction | o\on ey | Limit (dBm) | Margin (dB)
] ' (dBm) Value (dBm) | Factor (dB)
1 3421.40 -61.20 -52.60 1.30 -51.30 -13.00 -38.30
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.G Power | Correction | o\on ey | imit (dBm) | Margin (dB)
] ' (dBm) Value (dBm) | Factor (dB)
1 3421.40 -59.30 -51.20 1.30 -49.90 -13.00 -36.90
Remarks:
1. EIRP (dBm) = S.G Value (dBm) + Correction Factor (dB).
TX channel 20175
M F R 1GHz ~ 18GH
ode (1732.5MHz) requency Range GHz ~ 18GHz
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
Antenna Polarity & Test Distance: Horizontal at 3 M
Reading S.G Power Correction . .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 3465.00 -61.00 -52.60 1.40 -51.20 -13.00 -38.20
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | o iop (igmy | Limit (dBm) | Margin (dB)
: g (dBm) | Value (dBm) | Factor (dB) 9
1 3465.00 -61.30 -53.00 1.40 -51.60 -13.00 -38.60
Remarks:

1. EIRP (dBm) = S.G Value (dBm) + Correction Factor (dB).
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TX channel 20393
Mode Frequency Range 1GHz ~ 18GH
(1754.3MHz) quency =ang z z
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
Antenna Polarity & Test Distance: Horizontal at 3 M
Reading S.G Power | Correction - .

No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 3508.60 -59.70 -51.90 1.40 -50.50 -13.00 -37.50
Antenna Polarity & Test Distance: Vertical at 3 M

Reading S.G Power | Correction - .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 3508.60 -59.80 -52.10 1.40 -50.70 -13.00 -37.70
Remarks:

1. EIRP (dBm) = S.G Value (dBm) + Correction Factor (dB).
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LTE Band 4, Channel Bandwidth: 5MHz
TX channel 19975
Mode Frequency Range 1GHz ~ 18GH
(1712.5MHz) quency =ang z z
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
Antenna Polarity & Test Distance: Horizontal at 3 M
Reading S.G Power | Correction - .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 3425.00 -61.50 -52.90 1.30 -51.60 -13.00 -38.60
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.G Power | Correction | o\on ey | Limit (dBm) | Margin (dB)
] ' (dBm) Value (dBm) | Factor (dB)
1 3425.00 -60.10 -52.00 1.30 -50.70 -13.00 -37.70
Remarks:
1. EIRP (dBm) = S.G Value (dBm) + Correction Factor (dB).
TX channel 20175
M F R 1GHz ~ 18GH
ode (1732.5MHz) requency Range GHz ~ 18GHz
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
Antenna Polarity & Test Distance: Horizontal at 3 M
Reading S.G Power Correction . .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 3465.00 -61.30 -52.90 1.40 -51.50 -13.00 -38.50
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | o iop (igmy | Limit (dBm) | Margin (dB)
: g (dBm) | Value (dBm) | Factor (dB) 9
1 3465.00 -61.40 -53.60 1.40 -52.20 -13.00 -39.20
Remarks:

1. EIRP (dBm) = S.G Value (dBm) + Correction Factor (dB).
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Mode 8;;2212330375 Frequency Range 1GHz ~ 18GHz
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MH2) R(zaBdr::;g ngﬁep(zvé?nr) Ifa%rtr:rczfg) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 3505.00 -61.60 -53.40 1.50 -51.90 -13.00 -38.90
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.G Power | Correction | o\on ey | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 3505.00 -59.60 -52.00 1.50 -50.50 -13.00 -37.50
Remarks:

1. EIRP (dBm) = S.G Value (dBm) + Correction Factor (dB).
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LTE Band 4, Channel Bandwidth: 20MHz
TX channel 20050
Mode Frequency Range 1GHz ~ 18GH
(1720.0MHz) quency =ang z z
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
Antenna Polarity & Test Distance: Horizontal at 3 M
Reading S.G Power | Correction - .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 3440.00 -61.10 -52.60 1.30 -51.30 -13.00 -38.30
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.G Power | Correction | o\on ey | Limit (dBm) | Margin (dB)
] ' (dBm) Value (dBm) | Factor (dB)
1 3440.00 -59.60 -51.60 1.30 -50.30 -13.00 -37.30
Remarks:
1. EIRP (dBm) = S.G Value (dBm) + Correction Factor (dB).
TX channel 20175
M F R 1GHz ~ 18GH
ode (1732.5MHz) requency Range GHz ~ 18GHz
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
Antenna Polarity & Test Distance: Horizontal at 3 M
Reading S.G Power Correction . .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 3465.00 -61.70 -53.30 1.40 -51.90 -13.00 -38.90
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | o iop (igmy | Limit (dBm) | Margin (dB)
: g (dBm) | Value (dBm) | Factor (dB) 9
1 3465.00 -59.70 -51.90 1.40 -50.50 -13.00 -37.50
Remarks:

1. EIRP (dBm) = S.G Value (dBm) + Correction Factor (dB).
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Mode ;rl);;:g%nl\;l\al;OSOO Frequency Range 1GHz ~ 18GHz
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MH2) R(zaBdr::;g ngﬁep(zvé?nr) Ifa%rtr:rczfg) EIRP (dBm) | Limit (dBm) | Margin (dB)
1 3490.00 -61.80 -53.60 1.50 -52.10 -13.00 -39.10
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.G Power | Correction | o\on ey | imit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 3490.00 -59.70 -52.10 1.50 -50.60 -13.00 -37.60
Remarks:

1. EIRP (dBm) = S.G Value (dBm) + Correction Factor (dB).
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LTE Band 12, Channel Bandwidth: 1.4MHz
TX channel 23017
Mode (699.7MH2) Frequency Range 1GHz ~ 18GHz
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
Antenna Polarity & Test Distance: Horizontal at 3 M
Reading S.G Power | Correction - .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) | Limit (dBm) | Margin (dB)
1 1399.40 -59.40 -53.20 0.90 -52.30 -13.00 -39.30
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.G Pawer | Correction | cop (qpmy | Limit (dBm) | Margin (dB)
) 9 (dBm) Value (dBm) | Factor (dB) 9
1 1399.40 -55.40 -50.30 0.90 -49.40 -13.00 -36.40
Remarks:
1. ERP (dBm) = S.G Value (dBm) + Correction Factor (dB).
Mode TX channel 23095 Frequency Range 1GHz ~ 18GHz
(707.5MHz) gquency rang
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | cpp (amy | | imit dBm) | Margin (dB)
] ' (dBm) Value (dBm) | Factor (dB)
1 1415.00 -59.50 -52.90 0.90 -52.00 -13.00 -39.00
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.G Power | Correction | cpp (amy | | imit (dBm) | Margin (dB)
] ) (dBm) Value (dBm) | Factor (dB)
1 1415.00 -55.00 -49.70 0.90 -48.80 -13.00 -35.80
Remarks:

1. ERP (dBm) = S.G Value (dBm) + Correction Factor (dB).
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TX channel 23173
Mode Frequency Range 1GHz ~ 18GH
(715.3MHz) quency =ang z z
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
Antenna Polarity & Test Distance: Horizontal at 3 M
Reading S.G Power | Correction - .

No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) | Limit (dBm) | Margin (dB)
1 1430.60 -59.20 -52.50 1.00 -51.50 -13.00 -38.50
Antenna Polarity & Test Distance: Vertical at 3 M

Reading S.G Power | Correction - .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) | Limit (dBm) | Margin (dB)
1 1430.60 -55.90 -50.40 1.00 -49.40 -13.00 -36.40
Remarks:

1. ERP (dBm) = S.G Value (dBm) + Correction Factor (dB).
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LTE Band 12, Channel Bandwidth: 5MHz
TX channel 23035
Mode Frequency Range 1GHz ~ 18GH
(701.5MHz) quency =ang z z
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
Antenna Polarity & Test Distance: Horizontal at 3 M
Reading S.G Power | Correction - .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) | Limit (dBm) | Margin (dB)
1 1403.00 -59.80 -53.40 0.90 -52.50 -13.00 -39.50
Antenna Polarity & Test Distance: Vertical at 3 M
Reading S.G Power | Correction - .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) | Limit (dBm) | Margin (dB)
1 1403.00 -55.60 -50.50 0.90 -49.60 -13.00 -36.60
Remarks:
1. ERP (dBm) = S.G Value (dBm) + Correction Factor (dB).
TX channel 23095
Mode Frequency Range 1GHz ~ 18GH
(707.5MHz) quency =ang z z
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.G Power | Correction | cpp (amy | | imit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1415.00 -59.80 -53.20 0.90 -52.30 -13.00 -39.30
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | pop (i | Limit (dBm) | Margin (dB)
: g (dBm) | Value (dBm) | Factor (dB) 9
1 1415.00 -55.20 -49.90 0.90 -49.00 -13.00 -36.00
Remarks:

1. ERP (dBm) = S.G Value (dBm) + Correction Factor (dB).
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Mode 2_;(13:5?\2:?) 23155 Frequency Range 1GHz ~ 18GHz
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MH2) R(zaBdr::;g ngﬁep(zvé?nr) Ifa%rtr:rczfg) ERP (dBm) | Limit (dBm) | Margin (dB)
1 1427.00 -59.40 -52.70 1.00 -51.70 -13.00 -38.70
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.G Pawer | Correction | cop (qpmy | Limit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1427.00 -55.90 -50.40 1.00 -49.40 -13.00 -36.40
Remarks:

1. ERP (dBm) = S.G Value (dBm) + Correction Factor (dB).
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LTE Band 12, Channel Bandwidth: 10MHz
TX channel 23060
Mode Frequency Range 1GHz ~ 18GH
(704MHz) quency =ang z z
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
Antenna Polarity & Test Distance: Horizontal at 3 M
Reading S.G Power | Correction - .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) | Limit (dBm) | Margin (dB)
1 1408.00 -59.50 -53.00 0.90 -52.10 -13.00 -39.10
Antenna Polarity & Test Distance: Vertical at 3 M
Reading S.G Power | Correction - .
No. | Freq. (MHz) (dBm) Value (dBm) | Factor (dB) ERP (dBm) | Limit (dBm) | Margin (dB)
1 1408.00 -55.20 -50.00 0.90 -49.10 -13.00 -36.10
Remarks:
1. ERP (dBm) = S.G Value (dBm) + Correction Factor (dB).
TX channel 23095
Mode Frequency Range 1GHz ~ 18GH
(707.5MHz) quency =ang z z
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.G Power | Correction | cpp (amy | | imit (dBm) | Margin (dB)
(dBm) Value (dBm) | Factor (dB)
1 1415.00 -59.70 -53.10 0.90 -52.20 -13.00 -39.20
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.GPower | Correction | pop (i | Limit (dBm) | Margin (dB)
: g (dBm) | Value (dBm) | Factor (dB) 9
1 1415.00 -55.50 -50.10 0.90 -49.20 -13.00 -36.20
Remarks:

1. ERP (dBm) = S.G Value (dBm) + Correction Factor (dB).
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TX channel 23130
Mode Frequency Range 1GHz ~ 18GH
(711MHz) quency =ang z z
Environmental Conditions | 22deg. C, 66%RH Input Power 120Vac, 60Hz
Tested By Greg Lin
Antenna Polarity & Test Distance: Horizontal at 3 M
No. | Freq. (MHz) | Reading | S.G Power | Correction | cpp (amy | | imit (dBm) | Margin (dB)
] ' (dBm) Value (dBm) | Factor (dB)
1 1422.00 -60.00 -53.50 1.00 -52.50 -13.00 -39.50
Antenna Polarity & Test Distance: Vertical at 3 M
No. | Freq. (MHz) | Reading | S.G Pawer | Correction | cop (qpmy | Limit (dBm) | Margin (dB)
) 9 (dBm) Value (dBm) | Factor (dB) 9
1 1422.00 -55.20 -49.80 1.00 -48.80 -13.00 -35.80
Remarks:

1. ERP (dBm) = S.G Value (dBm) + Correction Factor (dB).
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5 Pictures of Test Arrangements

Please refer to the attached file (Test Setup Photo).
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Appendix — Information of the Testing Laboratories

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch, were founded in 1988 to
provide our best service in EMC, Radio, Telecom and Safety consultation. Our laboratories are FCC
recognized accredited test firms and accredited according to ISO/IEC 17025.

If you have any comments, please feel free to contact us at the following:

Lin Kou EMC/RF Lab Hsin Chu EMC/RF/Telecom Lab
Tel: 886-2-26052180 Tel: 886-3-6668565
Fax: 886-2-26051924 Fax: 886-3-6668323

Hwa Ya EMC/RF/Safety Lab
Tel: 886-3-3183232
Fax: 886-3-3270892

Email: service.adt@tw.bureauveritas.com
Web Site: www.bureauveritas-adt.com

The address and road map of all our labs can be found in our web site also.

--- END -
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