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SSB ARFCN
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o.0 STULE U AnIAWiAdeud
® 5G NR Band 28 %150 41 (700/2600 MHz)
® AGLTEBand 1 3 8 40 uag 41 (900/1800/2100/2300/2600 MHz)
.o Uszananan15inaunleduidn Qualcomm Octa-core HAnusrlunisuszananaldios
N1 1.6 GHz
oo sEUUUFTRNSLIsNG1 Android 0S 859U @0
o.c MEANIINETU (Internal Storage) aunliitiosnin 64 GB
@.¢ NIANLT1 RAM wunalitiesni 3 GB
®.5 78UV GPS (Global Positioning System) Tus
0.0 Ba/3u TlFFunsusoRnRsgIuANN NN dninau nane,

Yanmuaniiy

b.o fosERNIAfutufindayansyuIunsiudsdyyraing (Radio Signaling Message) Tu
AU Layer3 muunsgIu 3GPP

blo sosansaiuiuiindrranismaaou (Fuwmaila) aunmnstivinisinsdwiindoud
dwiunmegeuyssianides (Voice) wasdaya (DATA)

.o AOIITLUUMIAIVAN UIMIIANITNIINAGEU wazdunananisnadauainsveglng
(@UMUANLALUITINTIANITNAN) 10

b. fosauisasesiumsneaaouludnuvay lasselnsdwiindeufiiien waz/mvde naty
lasanensan q i lunadeaiu (Benchmarking) 161

b.¢ fosaunsadefoyananisnadeununainnisiiuimsinsdwiiadoud luddunis
wansranandldlaevuiiviula (Real time) Melu e Funit feosyuudeasuumelulad LTE
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.0 SEUUEYINsAWiAToud
® 5G NR Band 28 38 41 (700/2600 MHz)
® AGLTEBand 1l 3 8 40 uag 41 (900/1800/2100/2300/2600 MHz)
.o Uszunanansinanumeduidn Qualcomm Octa-core fimnuiialunisussuianalitos
n71 1.8 GHz
oo sEUUUFTANslaiAN1 Android OS asiu el
o.c MhgauIIn1elu (Internal Storage) vuinliitiosnin 64 GB
©.& IwANI1 RAM vualivesnin 4 GB
@.5 3¥UU GPS (Global Positioning System) Tus
o.00 Bo/4u TilFFUNsTUTRMIRTTINANNIMAIN d ey nav,
o.c MTadmirelulszimalnendanniuil o ngunay beod (§1939910 Website

WWW.gsmarena.com)
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b.o sosEnTaivtuTinteyanseuunsivdsdyaaing (Radio Signaling Message) lu
YAV Layer3 m1uN1nIgIU 3GPP

.o fasansauTuRinAmWanITNAaaU (Fuwnaiia) Qmmwmﬂﬁﬁmﬂmﬁwﬁm?{auﬁ
dwiunisveaeuyssianides (Voice) wavdaya (DATA)

..o FBAETTUUNIAIVAN VIMIIANITNIVAGRY wasdunamansnadouainsyezlng
(@umuauLaruIMIIsIANISNa) o

b.e fosaunsasasfunsnaaauludnvas Tasstolnsdwindouiiien uas/vmie nae
lassnendon 9 Au lunafennu (Benchmarking) 1o

b.& Aoannsadstayanan1snaasuauAInAsiuInsinsdnwiindoudn Tudediunis

wamanananabalagiuiiule (Real time) Nelu e@ w1 meszuudoarsuuwmealulas LTE
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o.0 sruLdaalnsinindoud
® 5G NR Band 28 %38 41 (700/2600 MHz)
® AGLTEBand 1 3 8 40 uay 41 (900/1800/2100/2300/2600 MHz)
.o Usznanansiaunieduida Qualcomm Octa-core IAnuisrlunisussananaliides
n31 1.6 GHz
oo sEUUURTRMSlacNT1 Android OS a9 eo
o.c nwAuIINeElu (Intemal Storage) vunlivounin 64 GB
©.& MIYANT1 RAM wunaliitesnin 3 GB
@.5 75UV GPS (Global Positioning System) lust
o.00 Bri0/3u AFTUNsTUTOMIRTZIUAMA AN dninau nane.
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b.o fosunsaiviufinfeyanszuiunssvddyaraivg (Radio Signaling Message) lu
YAV Layer3 muu1R5§IU 3GPP

.o fesannsafiutiufindmamsveadeu (fuwmeada) aunwasliinisTnsdmiindoud
dwiunmedeuyssianidies (Voice) wazteya (DATA) la

b..en ABIITLUUNIAIUAN UIMTIANITNIVAADY Lavdunananisnaaauainssezlng
(@UAVANLAZUIIINNTNAN) 6l

b.a fesaunsnsesiumsmaaevludnvas laswielnsdwiindouiiden uav/mie naie
lasstewian q iu Tunafeaiu (Benchmarking) 161

b.¢ fosanunsadidoyananisnaaougunmmsiiuInisinsdwiiadoud ludsdunis

o v . a a v =
wanswanalalaeviudiviula (Real time) nelu o& Uil ssszuvdearsuumalulad LTE

//
M b 9N &0

L W

HIVEUT



Preaof

|
BNF1TUITNIVVBULYAVDNIUN @0

TofimuninTesilowargunsalyaaouIUNaNISNAAEU

FIIYNNT

Januav iy
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(o) yrp3asiloauniuy desusznaulufemminiesiionnaeu Feaduniesions
nageuauamnsliuinsiulnsdmiiadeud (Drive Test Tools) Aifisyangam 1y
wanfusinldsuanuindeiennglivinsinsdwiiadeud uazdifneu nany. i
arufuaslunisidau Tnoidenaingudndiuiu @ srouidu 1dun Swissqual
(ROHDE&SCHWARZ) NEMO (Keysight Technology) JDSU (VIAVI) wag TEMS (InfoVista)
Feffdnzdosdfunudmieuasiimihiidenthsssnuiaiesdonaaeuluysamelny e

(o) A30ailodeumuazsioallusunsumuaunIsvheu nsuimsdans msmadeu
Lavansavinisuszanana Inneiliniuiddymuazaimsgueanslivinsaunm
nibiuinsld wisudamesuiamesdmsunsuszuianasie

.o foslilusunsudmiunisiinsizinanisnageunuaimusnisinsauuianlunig
Thusmsinsdwiiadoui TneflnuaudRegnaiosssiolui

® ANINIATITNAAGBUY (Log files) nnseslonnaou

o aunsalnnziguanuimslunsliuinsinsdwiindoudild Wy Raw data
log files waz L3 Message \Jusu

o unsaUsvananawaziieanludnvay LU tap files text files way kml files
s
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a

vy (Radio Signaling

g/

b.o Wansaivtuiinardeyardeyanszuiunisiudsdyyin
Message) hagAM151liwa5su Radio Access Technology (RAT)
oo Wanusanadeuuumalulad uazgumuiing ldeeosswioluil
() 5995UN1IMA@BUUWWALULAE 4G LTE up to Cat.16
: 850 MHz 900 MHz 1800 MHz 2100 MHz 2300 MHz 2600 MHz
(o) 5995UNIVA@DUVUWMALULAE 5G (NSA uay SA)
: Band N28 (700 MHz) way Band N41 (2600 MHz)
b.o Wannsafmuadeulunsageuamsdnu fi
(@) Radio Access Technology Lock (WCDMA LTE uag NR (SA))
(o) Band Lock
(en) Preferred channel UMTS Lock
(&) UMTS channel and scrambling code Lock
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(&) LTE channel and PCl Lock
(o) NR channel lock
0.0 AuANTAvBATes (isuwive Andh Mdeluil
(@) sruvdynnaivsdwindeud
® A4GLTEBand1 3 8 40 way 41 (900/1800/2100/2300/2600 MHz)

® 5G NR Band N28 (700 MHz) way Band N41 (2600 MHz)
(o) Uszuranan13n191um18FUidn Qualcomm Octa-core fina1uisalunas
Uszananalidesnin 1.8 GHz
(o) yhausneszuuUFoRnslisingt Android 0S 13U @6
(&) mhganuinmeludmsuiuiuiindeyavunalitesnin 64 GB
(@ WA RAM aunabivosndn 4 GB
b) 53UV GPS (Global Positioning System) Tugia

(
() awnsnvihimsnageulaviauinisssnnidsanasdoya vumelulad NR
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® Yamuuamiy

o.0 YaiAsasdiovaaaunuamnsTiuinsTnsdmindeuiidaslusunsuviououndindy
yosdinau namy. $11U b 1 Ay € 1aTe FeslleaviBuadsil

(o) Fouduindaslnsdmiitpdoudl Smart Phone 3o Tablet Bva/qu fifin13in
Svnheluviomaauudliiu o e Tuanfufiasnuludyan lneaunsadamliasy
mmi’wmuﬁﬁxqﬁnwalufdwﬁmumwwnawadﬁzymuﬂﬁ

(o) Fouhiauspuanifilanzvounissilonadeuniaziniosuazdodlduay
wiugauaIndwineu nany,
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® Janvuayiu

o.0 fiosaunsanssasunsldanuaduauiing lusi 350 MHz - 4.4 GHz Huaghs
oy mMuNInsgIU ETSI

0.0 fasansansIvasuMslfeunduaiudivgs vumalulad 4G uag 56 Wnnnd o
grunmilunsidedfuld

o.m fiosdunsanansiadeya Layerd andayanal SIB idsoonunainaaiiigiu (Base
station)

o.¢ flUsunsumuguuazuImsiansiadesiionsininndumnuiselsunsuuinng
4an13 (Monitor and Control Software) ViawmiﬂﬁwmuLﬁaaﬁumﬁmmm?{ﬂiamqu
fiufl (Coverage measurements) nsinUsednsnmuazmsiienginuninlulaseiig
Insfmildeudl aunsananmamivosnisvaaoy Ysznanalwldamisadnludnuay

real-time ¢

o) YOMAUANUNATA

b.0 aNsansIvInAAuANLRIgdmIUITUIMsInsdmiedoud Tfedrmlesn
N1A5§1U 3GPP il

® 5G NR Band 28 %39 41 (700/2600 MHz)

® 4GLTEBand 1 3 8 40 uag 41 (900/1800/2100/2300/2600 MHz)
b.lo Availauaudf Radio Frequency (RF) agetioudail

® Frequency range 350MHz to 4.4GHz

® | evel Measurement Uncertainty: < 1.2 dB (@ 350MHz — 3GHz), < 1.5 dB
(@ 3GHz - 4.2GHz)
©.en ﬁIUsLmiumuqmmsmiwmﬂimé’mtymﬁmiuﬁa (Automatic Channel detection)
.« flUsunsuansauansnanisnsainnduanuiinguuunuiniagimans iy
Maplinfo Waz OpenStreeMap tHusu
o.¢ Wsunsuanunsavhmsiheensadeyanisasieianrduanudivgluguuuy ASCI, KML,
KMZ, MIF, uag CSV 1t
©.5 Wsunsudfesannsaduiindeyavesanigiulnsiwiiadoudl sgalosiieluil

® NR: SS-RSRP, SS-RSRQ, SS-SINR, MCC, MNC ey NR-ARFCN

® LTE: Cell ID, Power, SINR, RSRP, RSRQ, MCC, MNC waz EARFCN
o.o Wswnsusomannaluguuuumas Spectrum vaugyimsamaaoumsldaumnuiing
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® Jarnusialy

0.0 FsaIsanII@auUNsldauadumuiing Tugu 350 MHz - 4.4 GHz LHuets
Wog MuuInsgIu ETS|

o.o Fosamsonsavasunsldaunduaiuiings vumalulad 2G 36 uaz 4G I
1NN @ ruasiluasudeatuld

o.o fiosanunsaneasiateya Layers 9ndyan SIB idsoaninainanifigiu (Base
station)

o.« flUsunsumuguIazuImsinnsnissdionsaninaduninuidielusunsuuins
§an13 (Monitor and Control Software) flasnsaviautisafunisinauinseunqu
fiufl (Coverage measurements) Msfavszansamuarnisiinneinuamlulasete
Inséwildeud annsonanmamivesnmavaaey Yssnanalwlddmisednludnune

real-time g

© JanvuaeIUmATA

b.0 ansansIinnauANLRIngdmuliuinsinsdmidoud Idogatiosm
N1MIZ1U 3GPP il

® 4GLTEBand 1 3 8 40 uav 41 (900/1800/2100/2300/2600 MHz)

® 3G WCDMA Band 1 wag 5 (850/2100 MHz)

oo fosiianaui Radio Frequency (RF) aestiosdisil

® Frequency range 350 MHz to 4.4 GHz

® |evel Measurement Uncertainty: < 1.2 dB (@ 350MHz - 3GHz), < 1.5 dB (@
3GHz - 4.2GHz)
.o TLUSWNTUAIVANNITATIIMN YRy eudmIulR (Automatic Channel detection)
b.« AlUsunsuAINIsaLARINANIIATIIIAARUAINDINgUULHLTINaTimanT Ldu
Maplinfo uag OpenStreeMap 1Jusu
b.& Wsunsuaunsavhmsihesnsadeyanisnsiaiardunudingluguuuy ASCI, KML,
KMZ, MIF, wag CSV la
0.5 Wsinsudesannsatufintoyavesanigulvsiwiindoud senslosdaluil

® | TE: Cell ID, Power, SINR, RSRP, RSRQ, MCC, MNC uag EARFCN

® WCDMA: SC, Ec/lo, SIR, RSCP, MNC, MCC itaz UARFCN
lo.e3 TUsunsuspauannaluguluuLes Spectrum vaizvin1smsraasunsldauauiing
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° ﬁqGﬁmsﬁnmasﬁw%z‘gmmﬁulﬂ Tuanunimnssuaansuseaivivalulad
ansauwma uazliuszaunisalegnaoy o U

o iiUszaumsaimaianlugaamnssulnsmnnamieiigitesiulasinisseuy
Drive Test ladshnin ¢ ¥

o iiUszaumsallulasams RF Drive Test uaviiaseidaya ludni1 « ¥

® awsalylusunsy Drive test measurement 13U TEMS Investigation NEMO
outdoor R&S ROMES SwissQual Qualipoc TEMS Pocket wag NEMO Handy
Jusiu

® au1saldlusinsu Drive test Post processing L%u Actix TEMS Discovery
way NEMO Analyzer \Jusu

e arursaldlusunsusrulunisyin Drive test Post processing L%u Maplinfo
Google Earth uag Google Map \Jusu

T
a

b | NUSnwlaAsang

° q@miﬁnmszé’w%mﬁymﬁulﬂ luaivndmnssumansuioarvunalulad
ansauwna uaziiusvaunsalinsvinnuesaey e U

e fUszaunisainiediun1suSMIsIuIieafulaTINTg RF Drive Test uay RF
Optimization laitipen11 @o U

® au15nlylusunsu Drive test measurement U TEMS Investigation NEMO
outdoor R&S ROMES SwissQual Qualipoc TEMS Pocket @ NEMO Handy
Wusiu

® a1u1saldlusunsy Drive test Post processing 19U Actix TEMS Discovery
NEMO Analyzer

e au1saldlusunsusaulunisvin Drive test Post processing L4u Maplnfo
Google Earth wag Google Map (Jusu

o HU2859AN3lATINTS

a

a a <t u dé( a & A =l
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e jiUszaunisalinsvirnulugnainnssulnsauunauvseniiieadesiulasinisssuy
Drive Test lusn31 e U
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® a1u19alylusunsu Drive test measurement 13y TEMS Investigation NEMO
outdoor R&S ROMES Syberiz SwissQual Qualipoc TEMS Pocket waz NEMO
Handy tJusiu

® asaldlusunsy Drive test Post processing Lu Actix TEMS Discovery uas
NEMO Analyzer s

e ausaldlusunsusiulunisvin Drive test Post processing 141 Maplinfo
Google Earth wag Google Map (Jusu

e ansalylusunsy Microsoft Office lodusenan

< | Wwihniwieideya

al a = LY a dd’! a ¢ A =
o ihamsAnwseauuTynn3Tuly Tuarvimnssumansusoarvunalulad
asaumna Jusvaunisalvinnulbidesndn ¢ ¥

e {iszaunsallulasenis RF Drive Test uarinseidaya lishnd « ¥

® a1u150l4lUsunsu Drive test measurement L4u TEMS Investigation NEMO
outdoor R&S ROMES SwissQual Qualipoc TEMS Pocket wag NEMO Handy
sy

® aunsnldlusunsu Drive test Post processing 19u Actix TEMS Discovery wa
NEMO Analyzer ({usu

e ausaldlusunsusiulunisvin Drive test Post processing 19U Mapinfo
Google Earth ag Google Map (Jusiu

e awsallusunsu Microsoft Office Tailuagnaf

% v o Y a
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o fhdnsAnwisziuuiygieituly luaidmnssumaniviearunalulad
ansauma Tuszaumsalyinnulivesnin e U

e ilUszaun1sadlulaseinis RF Drive Test limndn o U

e ausaldlusunsu Drive test measurement LU TEMS Investigation NEMO
outdoor R&S ROMES SwissQual Qualipoc TEMS Pocket wag NEMO Handy
Husiu

® munsnldlusunsu Drive test Post processing 1y Actix TEMS Discovery wag
NEMO Analyzer s
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