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KO MI,IC IIJI,I 3A C TYAI,IJE II C TEIEHA EJIEKTP OTEXHI4IIKOT
@AKyJTTETA y EEOTPMy

Korrazcraja 3a cryAlaje II crenena, E:rexrporexHrzrrKor (pary:nera y Eeorpa4y r,rMeHoBa,ro
Hac je 3a r{nauoBe Korr,rucuje 3a rrperne.q rd oueHy Macrep paAa .q}rrn. r{Hx. Bopfa Teuuha uo.q
HacJroBoM ,,flper,teg KapaKTeplrcrrrrca, aHa!'II{3a rr Br{AoBr{ orrrr,rMrr3aquje rpaguqrroHaJrHe rr
VoLTE yc[ocraBe [o3lrBa ". HaKoH rrperneAa narepuja;ra Kouncraja rroAHocr{ cnerehra

[I3BEIIITAJ

1. EuorpaQcmr{ rroAarlu KaHArrAara

Rople Teurah je pofen 3}.O4.lgg2. ro.qr4He y JIo:Huqu. 3anpurrao je ouronny rrxony "AHra
Eoruhesuh" y Jlosnr,rqu ca oAnr4qHrrM ycrrexoM, Kao r4 ocHoBHy My3r4qKy rrrKony ,,Byr Kapa4rah"
Ha oAce(y 3a BuoJIIzHy. Yuucao je furr,tra:ujy ,,Byrc Kapaquh" y Jlosnuqz, Kojy je saepruro ca
oAnuqHI4M ycrexoM. ErerrporexHr{qKrr $axynrer yrr4cao je 2011. ro4rane. .{uunoruupao je Ha
oAceKy sa TerexolayHraxaquje u un$opnaqr4oHe rexno:roruje 2015. ro.qr4He ca npoceqHoM orIeHoM
9,15. [rzuloucxtE pa,u rIoA Ha3IzBoM ,,Burpryenzsaquja MpexHrrx (fyuxqraja caBpeMeHr4x
reneKoMyHLIKaIII4oHLIx rrao6ursux cucreMa" o46panuo je y ceurerra6py 2015. roAuue ca oqenolr 10.

,{uuroncxe aKaAeMcKe - Macrep cry4uje na ErerrporexHr4qKola $ary:nery y Beorpa1y, Ha
Mo4y:ry 3a cl4creMcKo I4HxerlepcrBo u pa;.Lro KoMyHr{Kaquje, yrmcao je y orro6py 2015. rolr4He.
flo:roNzo je cne r{crrrrre ca npoceqHolr oqenon 10.

2. Ouuc Macrep paAa

fraeHu npo6rert y cBery reneKoMyHuxaguja ca rojurrr ce cyo.ranajy oreparepu uo6u:rHux
Mpexa je cne eeha norpaxna Kopr.rcHilKa 3a rrrro eehm\a [poroKoM, Kao pr cne sehuNa 6pojeu
3axreBaHl4x cepBl,Ica u o6es6efuBarbeM ruro 6orer KBaJrr{Tera rr4x cepBraca. IIo upe4eralarrr4Ma, y
cBery rc 2022. roAI4He he 6wru 2.6 wutmjapAr{ HoBrrx KopacHr4Ka lao6N:rrux Mpexa, oAHocHo
IIpeKO Mr,rJrrroH HoBr,rx KoplrcHr4Ka AHeBHO.

[aHarurre uo6u.:rne Mpexe ce Harra3e y nosuqzju y rcojoj je uorpe6uo KopprcHprurrMa
o6es6eAlarl4 roroBo Ircre rrporoKe Kopr.rcHrrrrror cao6pahaja Kao rrrro je ro c:ryuaj ca xyhnurr,r
(ADSL) IaHrepHerou. Oryaa norpe6a sa pasnojeM HoBr4x rexno.noruja roje he o6eg6entrrz
AoBoJbHo BeJI[IKe rlporoKe rcaxo 6u 3a.qoBoJbr,rnz norpe6e cBr,rx KopacHr4Ka. TpenyrHo, LTE
rexuoloruja je ra xoja o6es6efyje 4oeoJbHo BeJrrrKra nporoK 3a cBe Kopr.rcHr,rKe. LTE rr,rpexa je
KoMrlnerHo (poxycupaua Ha rlpeHoc [oAaraKa 3acHoBaH Ha KoMyraUraju narera, rrrro nuje cnyuaj ca
GSM u UMTS MpexaMa, roje sa rpeHoc roBopHor cao6pahaja Koprrcre xonryraqujy Korra, a 3a
rlpeHoc rloAaraKa Kopllcre xorrayraqzjy naKera. 36or xolruJrerHor rz3MerreHor jesrpa LTE upeNe u
rexrLl4 xa all-IP Mpexl4, januo ce npo6reM ycrrocraBe rpaAr4rlr{oHaJrHor (legacy) nosuna xojz
Kopt4crlz rorrayraqujy Kona. 36or rora je yee4eHa CSFB (Circuit Switched Fall Back) rporleAypa,
xoja roxona ycnocraBe rIo3LIBa "npe6aqyje" ypebaj ca rraKercKe LTE Mpexe Ha Mpexy 3aaHoBaHy
Ha KoMyraqaju r<ona (GSM/UMTS nrpeNa). I4axo npracrojno perrerbe, CSFB rporleAypa r4Ma

HelarI4BaH yruqaj na rpajalLe I4 ycnellrHocr ycrlocraBe rro3r.rBa. Crora ce ofleparepr4 HerrpecraHo
rpyAe Aa Ilrro 6o:re onruuusyjy CSFB rpolleAypy, ne 6u Jrr.r ce oHa rz3Bprxuna y urro rpaheu
BpeMeHcKoM pory I{ cMarbr.rJra uoreuqujaJrHo He3aroBoJEcro rpajrrer Kopr,rcHr4Ka Ha ryxprHy a
yclellrHocr yclocraBe rIo3I4Ba. Apyro, MHoro 6orse v e$uracnrzje perueme npeAcraBJba
KoMIIJIeTHo ocrBaplIBarbe rro3rzBa y LTE Mpexr4 rro3Haro rao VoLTE (Voice over LTQ. VoLTE
rexno;roruj a ce y fIocJIeIBLlx roAaHy AaHa ApacrurrHo pa3B[na r4 Kopr,rcrx je cne Br{[re oneparepa



y cBery. Oua ynocu BeJILIKe [poMeHe y caM Susuuxu rrpeHoc KopncHr{rrKor cao6pahaja u :axrena
ropuuherre HoBLIx n:rar$oprvrra, Kao rrrro je, npe cBera, IMS (1P Multimedia Subsystem).

l.naena reMa Macrep paAa je nper:re4, aHurkr3a rr Br4AoBr4 orrrr4Mra3arluje rpa4raqrroHaJrHe
(legacy) u VoLTE ycrocraBe rIo3I4Ba. Y re crpxe cy najnurre Kopr.uhenu zurau4 Kao rxro cy
TEMS Investigation, R&S Romes, QxDMu Wireshark.

Macrep pa4 o6yxeara 59 crpaHa, ca yKyrrHo 58 c.:rraxa n 6 ra6eta. Pa4 ca4pxu ysop,, 2
rrorJraBJba r4 3aKJbr{ar (yrynno 4 uolnaeJba) ra cnucar ropuruheire nr.rreparype.

Y yno4nou nornaBJby cy r.r3Herr.r pa3no3r{ 3a r{3paAy Macrep re3e.

Apyro [orJIaBJEe o6lxnara [perneA caBpeMeHr.rx rexHr4Ka ycrrocraBe rro3r4Ba y jannurvr

uro6ulnrzu MpexaMa. llpaxasaHe cy pa3He rexHr4Ke onrr.rMlr3auuje rpa4raqr4oHaJrHe ra VoLTE
yclocraBe fIo3I{Ba. Taxofe, oBo rrorrraBJse o6yxeara anufir3y pa3Hr4x rpo6.rena y jaenzu
uo6r,r:mrau MpexaMa.

Tpehe rorJraBJbe caApxlr npr{Ka3 r.r KoMnaparyujy aytuo KBarrr.rrera najsacrylreHujnx
ay4uro KoAeKa rcoje r<opucru rro6umla Mpexa roKoM [o3r.IBa.

Y uocreAmeM, qerBproM rrorJraBJby, asner je 3aKJbfraK.

3. Ana,ru:a pala ca KJbyrrHuM pe3yJrrarr.rMa

OcnosHu Aorrpr,rHocu pa4a cy :

llper.ne4 HeorxoAHr{x rpoqelypa na L3 RRC u NAS
ycnocraBy rro3r{Ba, oAHocHo RRCA{AS u SIP nporleAypa
VoLTE rro3r.rBa y jaruuu rr,ro6r.rnnulr MpexaMa.
Anarusa ta pelraBarbe norenqujaJrHrrx upo6lerraa xojra vrory
ycnocTaBe, ToKoM L HaKOH 3aBprueTKa rro3r4Ba.

3) Haqunu orITI4MI43arIuja januux lro6z:rrrux Mpexa, ca HarnacKoM Ha onrvuu:aqajy
rpaj ama yclocraBe rpaAr{rlr4oHa,rrHrrx u VoLTE rro3 r{Ba.

4. 3arc,'ryvaK r.r [peAJror

KaurvAar bopfe Teurzh je y cnou Macrep paAy r43noxr4o rrpenopyKe 3a orrurr,rusaqujy
rpaAr{IIrioHaJIHI4x (legacy) ra VoLTE rro3aBa. Taxofe, aHarrr43oM no6ulzx Mpexa Kpo3 paA cy Aare
ocHoBHe r4eje 3a pelxaBalbe B[Ilre upo6reua ca rojralra ce rnlo6umu4 orreparepr.r qecro cyouarajy.
Kan4Ia4ar je ucraaao caMocranHocr r,r aHaJrLrrr.rrrKr{ [p]rcryn y perraBarby npo6nelrar]rxe oBor

Pala.
Ha ocHoBy I,I3.IIoxeHor, Kolrircaja rpelnaxe Korraucujz 3a cry4raje II crereua

E:rexrporexHllqKor $axynrera y Beorpa4y ila pa1 ArrrrJr. ranx. bop[a Temuha rroA HacJroBoM

,,flper.ueq KapaKTepl{cruKa, aHaJrr{3a r{ BrrAoBrr orrrr,rMr,r3aqlrje rpagr{rlrroHa,'rHe u VoLTE
ycrlocraBe tro3r{Ba " flpzxnara Kao Macrep pa[:,1, KaHAr,rAary o4o6pu jaeny ycMeHy o46pany.

Eeorpa4, 04. 09. 2017 . roArrHe

rpo(b. Ap Arercangap Heruxonzh, pe4onHu npo(fecop.

rpo6.Ap Hararua Hemosuh, peAoBHr{ upo$ecop.

1)

2)

c:rojy 3a rpaAzrlrroHanHy
HeonxoAHr.rx 3a yclocTaBy

HacTaTu y Mpexu 3a BpeMe

KOMr4Cr,r-Je:


