Bp3 ocHoBa Ha uneH 8 craB 1 anuHea 29 u uneH 24 ctas (1) annHea 3 a BO Bpcka CO YneH
109 cTtaB (2) o 3akOHOT 3a enekTPOHCKUTE KOMyHuKauwmn (CnyxGeH BecHuk Ha Penybruka
MakegoHuja 6p.39/2014, 188/2014, 44/2015, 193/2015, 11/2018, 21/2018, 98/2019 n 92/2021),
[OunpekTopoT Ha AreHupjaTa 3a eneKkTPOHCKA KOMYHUKaLuMu Ha roanHa, foHece

NMPABUNHUK

3a napameTpuTe 3a KBaNUTET Ha jaBHUTE €NEKTPOHCKM KOMYHMKALMCKKU YCYTN KOoU ce
00e30eayBaaTt npeKy jaBHa paAMoOKOMYHUKaLMCKa Mpexa

Unen 1
Mpeamer

(1) Co 0BOj NpaBWMHKK Ce NPONKLIYBaaT NapaMeTpuTe 3a KBaNWUTET Ha jaBHUTE ENEKTPOHCKY
KOMYHUKALMCKW YCNYTW, HAYMHOT U nocTankaTa 3a BpLUEeHe Ha KOHTPONa U Mepere, COAPXMHATA,
cdopmata M HauMHOT Ha objaByBake Ha WHGOPMaUMM BO BpCka CO KBanNWUTETOT HA jaBHUTE
€I1EKTPOHCKN KOMYHUKALMCKK YCnyrn kon ce 0be3beayBaat npeky jaBHa paanokoMyHUKaLmMcKa Mpexa
Of CTpaHa Ha AreHumjaTa 3a eneKTPOHCKM KOMYHUKaLW, BO HaTaMOLIHUOT TeKCT AreHupjaTa.

(2) AreHumjata v KOHTpONMpa v Mepu napameTpuTe 3a KBaNUTET Ha jaBHUTE €NEKTPOHCKM
KOMYHUKALMCKW YCIyr, WTO Ce YTBPAEHW BO OBOj MPaBWUSTHUK, @ O0COBEHO 3a CredHUBE jaBHM
€NEKTPOHCKI KOMYHUKALMCKI YCIyT:

e JaBHO JocTanHu TeneOHCKM YCyr BO jaBHa pagMoKOMYHUKALMCKA MPEXa;
e JaBHW yCnyru 3a NPeHOC Ha NogaTouy NpeKy jaBHa pagroKOMyHMKaLMcKka Mpexa;
e Ycnyru kou ce 0be3benyBaat npeky emutysare Ha DVB-T curHan

UneH 2
O6Bpcka Ha onepaTopuTe 3a KBaNIMTET Ha jaBHN eNIEKTPOHCKN KOMYHUKALMCKN YCYTN KOU ce
o6e36eayBaaT npeKy jaBHa paguoOKOMYHMUKALMCKa Mpexa

(1) OnepatopoT Tpeba na 06e36ean KBaNUTET Ha jaBHUTE EMEKTPOHCKM KOMYHUKALMCKI YCIyri
BO COTMACHOCT CO 3aKOHOT 3a ENEKTPOHCKUTE KOMYHUKALW 1 OBOj NPABUITHUK.

(2) OnepatopoT Tpeba ga 0besbean KopuUCTEHE Ha YCryruTe CO MUHUMAMHO HUBO Ha KBaUTET
COrMacHO [eknapupaHuTe napaMeTpu 3a KBanMTET Kako LUTO € HaBedeHO BO YneH 3 of OBOj
[MpaBUHWK.

(3) Mpu meperata, AreHumjata ke 1 3eme BO NpeaBua AOKYMEHTUTE KOW Ce OfHecyBaaT Ha
napameTpuTe 3a KBanuTeT Ha TenoTo Ha eBpPOMNCKUTE PEerynaTopu 3a eneKTPOHCKM KOMYHWKaLuu
(BEREC), ctaHpapante w/wvnu TexHuuykute cneuudukaumn Ha EBPOMCKMOT TenekoMyHWKaLmCK
WHCTUTYT 3a cTaHaapau3auvja (ETSI), EBponckuoT komuteT 3a cTaHgapamsaumja (CEN), EBponckuot
KOMUTET 3a enekTpoTexHudka craHaappusaumjia (CENELEC), MeryHapogHata yHuja 3a
TenekomyHukauum (ITU), MefyHapogHaTa opraHusaumja 3a ctaHgapaunsaumja (1ISO), MeryHapoaHata
enektpotexHndka kommcuja (IEC) n KoHdepeHumjata Ha €BPOMNCKMTE agMUHUCTpALMV 3a MOLITY
TenekomyHukauum (CEPT).

UneH 3
WUHdopmauum 3a KBanuTeT Ha jaBHU €NEKTPOHCKM KOMYHMKALIMCKK YCIyru KO ce
o6e3beayBaaT nNpeky jaBHa paAMoOKOMYHUKaLMCKa Mpexa



(1) Onepatopot Tpeba nogartounTe KoM Ce OAHECYBaaT Ha napameTpuTe 3a KBaNWUTET Ha jaBHUTE
€NEKTPOHCKN KOMYHWKALMCKW YCRyru Aa v goctaeu Ao AreHumjata u aa rv objaeu Ha cBojaTa Beb-
cTpaHa HajaouHa 30 feHa no UCTEKOT Ha COOABETHUOT NEPUOS, 3a AOCTaBYBatbE U3BELUTA].

(2) lMapameTpuTe 3a KBanuTET Ha jaBHUTE EMEKTPOHCKM KOMyHUKaLucku ycryrv o cras (1) o
0BOj ureH ce gagexu Bo Mpunor 1 n lMpunor 2 kon ce cocTaBeH Aen Ha 0BOj NPaBUITHUK.

(3) OnepatopoT Tpeba Ha 6apare o AreHunjaTa ga rv 4OcTaBu nogatounte AeduHUpaHn BO
OBOj MPaBUITHIK BO POk oA 15 AeHa o AeHOT Ha npueMoT Ha BaparbeTo.

(4) AreHumjata MOXe [a ro 3af0Skn onepaTopoT Ha jaBHU ENEKTPOHCKN KOMYHUKALMCKA YCRyTru
fa obesbean onpeneneH MUHMMAreH KBanuTeT Ha ycnyrata BO COMMAaCHOCT CO 3akOHOT 3a
€IIEKTPOHCKNTE KOMYHMKaLUWMM W OBOj NPaBUMHUK. 3af0fXyBaweTo MOXe [a Ce OfHecyBa Ha
nogobpyBare Ha oaAeneH napameTap, 0Tkako Ke ce fobujaT cpeaHu BpeaHOCTV Ha AeduHUpaHnTe
napameTpy, No U3BPLUEHUTE Mepera Ha Teputopujata Ha Penybnnka MakeaoHuja u 06jaByBareTo
Ha HaLMOHanHMOT u3BewTaj 3a onwTtuHu/rpag Ckonje u TecT pyTn. HauuoHanHWOT M3BeLLTaj ce
n3paboTyBa Kako cpefHa BPeAHOCT Of WU3MEpeHUTe BPEAHOCTM Ha AeduHUpaHUTe napameTpu 3a
KBanuTeT Off CUTE Mepera HanpaseHu no onwTuHu/rpag Ckonje n TeCT pyT AedUHUPaHW BO OBO
NPaBUITHHK.

UneH 4
00GBpcCKM Ha ONepaTopPOT NPU Mepetbe Ha NapaMeTpuTe 3a KBanuUTeT Ha jaBHUTE eNEeKTPOHCKU
KOMYHMKaLMCKK ycnyru kou ce 00e3beayBaat npeKy jaBHa pagUoOKOMYHMKaLMCKa Mpexa

(1) AreHumjaTta BpLK PESOBHO MEPEHE HA NapaMeTpUTe 3a KBArMTET Ha jaBHUTE €NEeKTPOHCKM
KOMYHWKaLMCKN ycnyrn kou ce obesbeayBaat npeky jaBHa pagvMOKOMyHUKALMCKA Mpexa, Kako W
Mepetbe Ha napameTpuTe 3a KBANUTET Ha jaBHUTE EMEKTPOHCKM KOMYHUKALMCKK YCryru BP3 OCHOBA
Ha NOKPEeHaT Crop 0f, NPeTNNaTHUK UMK 0 KpaeH KOPUCHWK JOKOSKY 3a Toa uma notpeba.

(2) OnepatopuTe Tpeba Ha AreHuujaTa Aa 1 06e36eaat ycrosu 3a BpLUEHE KOHTPOSA U Mepere
Ha napameTpuTe 3a KBaNWTET Ha jaBHUTE ENEKTPOHCKA KOMYHMKALMCKU YCRyrM LWTO WM W
06e3benyBaat Ha CBOMTE NPETANATHUALM UMM KPajH KOPUCHULIN.

(3) Bo cnyyaj Ha nogHeceHo Baparse 3a pellasarbe Ha crnop nped AreHuujaTa koj ce 0aHecyBa
Ha napameTpuTe 3a KBanMTET Ha YCryrute LITO onepaTopoT My ru 0b6e3beaysBa Ha NPeTNIaTHUKOT
COTMNAacHO CKIy4eHUOT LOroBop, NOTpebHO € Ha CTpyyHUTE Nnua og AreHumjata aa UM ce 0BO3MOXM
npucTan Jo TepMUHarnHaTa onpema v npuctan 4o nokauujata 3a fa MOXe fa Ce Hanpasu npoBepka
Ha nNapameTpuTe Aanu ce BO COrNAcHOCT CO OHWE KOW Ce NMPOMLLIaHW BO LOrOBOPOT.

Unen 5
Mepetba Ha napameTpuTe 3a KBanuUTET HA jaBHUTE eNEKTPOHCKM KOMYHMKALIMCKM YCNYry WTO
ce 00e30eayBaat npeKy jaBHa pafMOKOMYHMKaLMUCKa Mpexa

AreHumjaTa CO KOpUCTEHE Ha MepHa Onpema BpLUW PEOBHU MepeHa Ha NapaMeTpuTe 3a kBanuteT
Ha jaBHWTE eneKTPOHCKA KOMyHWKaLWCKM ycryrn WTo ce o6e3bemyBaaT npeky jaBHa
PaMOKOMYyHMKaLCKa MpeXa.

UneH 6

1) MapameTpute 3a KBanuTET AedmHMpaHW co 0BOj [lpaBWUnHWK, Ce OfHecyBaaT Ha cuTe
onepaTopy KoM HydaT jaBHU ENEKTPOHCKM KOMYHWKALWMCKM YCIyru npeky COMCTBEeHa jaBHa
PaAMOKOMYHMKALIMCKA MPEXU CO €AEH U noBeke KoLoBM 3a uaeHTudukaumja Ha mpexara (MNC).
[okonky onepaTopoT nocedyBa noBeke kogoBu 3a wmaeHTudmkaunjia (MNC koposu), Toraww
napameTpuTe 3a kBanuTeT AeduHupann Bo MNpaBUnHKKOT ce npumeHyBaat 3a cekoe MNC noce6Ho.

Bo cnyuyaj Ha nogHeceHo bapatbe 3a pellaBatbe Ha Cnop Of NPETNNaTHUK ke ce MepaT napameTpuTe
3a KBanuTeT geduHupaHu co oBoj MNpaBUIHUK Kou Ce ogHecyBaaT Ha OnepaTopoT CO KOj € CKIyYeH



MPETNNaTHUYKMOT [oroBop Bes ornea Aanu onepaTopoT MOCcedyBa COMCTBEHA UMK W3HajMeHa jaBHa
PaAMOKOMYHMKALMCKa MpeXxa.

UneH 7
MapameTpu 3a KBaNMTET Ha jaBHM €NEKTPOHCKU KOMYHUKALMCKK YCNyru WTo ce 006e3beayBaart
NpeKy jaBHa paAMOKOMYHUKaLMCKa Mpexa

(1) AreHumjaTta BpLUM Mepera Ha CrefHvBe napaMeTpu 3a KBaIUTET Ha jaBHUTE €NEeKTPOHCKM
KOMYHWKaLMCKM ycnyrin WTo ce 06e3beayBaat npeky jaBHa pagnoKoMyHMKaLmcka Mpexa AeuHpaHi
BO [Npunor 3 Ha 0BOj [paBWNHKK KOj € HErOB COCTaBEH AerT:

a) napameTpu BO 3aBUCHOCT Of TEXHOMOrja:
- HwBo Ha curHan (ogaernHo no TexHonoruu)

6) napameTpu BO 3aBUCHOCT OA YCNyruTe:
- [oBOpHM ycnyrut:
» [loctanHocT Ao Mpexa
 [lpuctanHocT go ycnyra (MPOLEHT Ha HeyCnELLHM NOBMLM)
»  OpgpxnuBOCT Ha ycnyra (MPOLEHT Ha NPeKUHaTH NoBuLM)
» Bpeme Ha BocnocTaByBatbe Ha NoBUK
» KBanuteT Ha roBop
 [lpoueHT 04 BpeMeTo 3a Koe MepHUOT TenedoH paboTen Ha NoeanHEYHN TEXHOMOMN
(GSM, UMTS, LTE n 5G NR)

- [lpeHoc Ha nogatouu:

» HeycnewHu 0buay 3a BocnoctaBysatbe Ha HT TP KoHekuuu

* [lpekuHaTV cecum Ha ycnyrata npu BocnoctaseHa HTTP koHekumja

 DBpanHa 3a npeHoC Ha nogaToLy Npeky jaBHa pagnMokoMyHukaumcka mpexa (GSM,
UMTS n LTE n 5G NR)

» JlaTeHumja

 Ksanutet Ha Bugeo npeky YouTube cepsuc

*  YCnewHoCT Ha CUMHYBak€ web CTpaHuLm

* [lpoueHT of BPEMETO 3a koe MEPHWOT TenedoH paboTen Ha NoeaUHEYHN TEXHONOMN
(GSM, UMTS, LTE n 5G NR)

(2) Onepatopot Tpeba BecnnatHo aa 06e3bean TexHuukn ycnosu, og TunoT: SIM kapTuiku 6e3
orpaHudyBarwe Ha: rosop, nogartouy, IVR 6poesu 3a rosop n FTP/HTTP cepsep 3a npeHoc Ha
noaaToLm Kom ke ce KopucTaT 3a notpebute 3a Mepere Ha NapaMeTpuTe 3a KBanMTET Ha jaBHUTE
eNEeKTPOHCKN KOMYHWKaLmcku yenyrn. OnepatopoT He Tpeba fa gogeny Guno kakesu NPUOpUTETM Ha
SIM KapTuykuTE QOAENEHN 3a KOPUCTEHE NPU Mepere Ha napaMeTpuTe 3a KBanuTeT Ha jaBHUTE
€NEKTPOHCKN KOMyHUKauucku yenyr uimnn Ha IMEI-Te Ha TepMuWHanHuTE ypeay Ko A KOpUCTY
AreHuwjaTta 3a oBaa HameHa.

(3) OnepatopoT Tpeba Ha 6apare Ha AreHuujaTta ga 06e36ean MOXHOCT 3a npukadyBatbe Ha
(hajnosu, Co pasnnyHa ronemuHa, He noronema og 10 GB, Ha HeroB FTP/HTTP cepsep co uen
Mepetbe Ha Bp3uHK Ha NPEHOC Ha NoAaToLM, BO POK HE NOJONT 04 7 AEHOBU Of AEHOT Ha GapareTo.

(4) Onepatopot Tpeba ga 06e36ean dyHkumoHanHocT Ha FTP/HTTP cepsepute 3a npeHoc Ha
NoAaToLM M Aa BPLUM OAPXKYBaHe Ha UCTUTE CO Lien a Ce 0BO3MOXM HenpeyeHa paboTta npu BpLUeHe
Ha MeperaTa o[ CTpaHa Ha AreHupjaTa. AreHupjaTa Ke i MHGhopmupa onepaTopuTe 3a NOYETOKOT Ha
MeperbaTa 3a Kpenpare Ha HauuoHaneH usseLwuTa;.

YneH 8
TecT pyTv n/unu Tect nokauum



(1) Meper-aTta Ha napamMeTpuTe 3a KBanuUTeT Ce BpLUAT Ha TECT pyTu AedmHupany Bo Mpunor 5,
BO onwTuHw/rpag Ckonje co Hag 5000 xuTenu geduHupanu Bo Mpunor 6 unu Ha cTauuoHapHU TOYKM.

(2) [Mpu KpenpaweTo Ha TeCT pyTUTE K TECT fokauuuTe ce 3emaart BO npedsug Ynartcreata of
ETSI EG 202 057.

(3) MepetsaTa 61 UM OBO3MOXWNE HA KOPUCHULMTE Ha YCMyrn NeceH yBug BO NapameTpuTe 3a
KBarmMTeT, HUBOTO HA MEPEH CUrHan 1 TexHororujaTa co Koja onepatopoT ri obesbenysa ycnyrute,
kako u cnopefba nomery Ba unu noBeke onepaTopu.

(4) Pesyntatute 4obueHn o4 M3BPLIEHNTE Meper-a MOXaT Aa buaaT cnopegyBaHu camo LOKOSKY
€ KOpUCTeHa uctata MepHa MeTogonoruja.

(5) MepetbaTa Ha NapaMeTpuTe 3a KBANMTET MOXE Aa Ce BPLLAT Ha Nokauun kaae onepaTopot
nMa [eKnapupaHo MOKPUEHOCT CO MpEeXa W KOPUCHUKOT Ha ycnyraTa odvekyBa ga aobue ycnyra.
BakeuTe Mepetsa ce BpLUAT 3a NoTBpAA Ha YCrIoBUTE COAPXaHN BO AOTOBOPOT NOMEFy 0nepaTopoT 1
NPeTNNaTHUKOT.

(6) Mepetrsata of cTaB (5) 04 0BOj UneH ce BpLuaT crnopes MeTogornoriv nponuwany 8o Mpunor
4 Ha 0BOj NPaBUITHUK.

Unen 9
Mepet-e Ha napameTpm 3a kBanuteT Ha DVB-T curHan

(1) AreHumjaTa BpLUM MeEpera Ha KBAnuTeTOT Ha CWrHanoT Ha AuruTanHata TepecTpujanHa
Tenesuaunja (DVB-T). CurHanoT og AurutanHata TepectpujanHa Tenesusmja Tpeba aa ru 3agoBsosyea
HOpMaTMBWTE KOM Ce HaBedeHM BO OuHaNHUTE aKTM Ha pervoHanHaTta KoHgepeHuuja 3a
PaaVOKOMYHUKALIMV 3a NiaHMpare Ha AuruTanHa Tepectpujanta pagmoaudysHa cnyxba Bo oenosu
on pervoHute 1 1 3, B0 (hpekBeHuuckute oncesn 174-230 MHz n 470-694MHz. AreHuuwjata 3a
€NEKTPOHCKN KOMYHWKaLMKM BPLUM Mepera Ha kaBanuTeToT Ha DVB-T curHanoT cornacHo cnegHute
npenopaku: ITU-R SM.1447, ITU-R SM.1875, ITU-R BT.1735 kako n Spectrum monitoring handbook.

(2) AreHumjata BpWM Mepewa Ha ChnegHuBE napameTpu 3a KBanuTeT Ha gurutanHarta
TepecTpujanHa Tenesusmja (DVB-T):
- SFN kaHan n gemogynauyja
- VpeHtndmkaumja Ha npegasaren
- [eorpadckn koopaMHaTW Ha MepHa TouKa
- KymynaTuBHa jaumHa Ha enekTpUYHO Mosie - HUBO Ha curHan (E)
- [pewka Ha mogynauuja (Modulation Error Rate MER)
- BepojaTHocT Ha rpewka npepq Viterbi gexoaupatse (Bit Error Rate Before Viterbi -CBER)
- BepojaTHocT Ha rpewka nocne Viterbi aekogupatse (Bit Error Rate after Viterbi - VBER). Bo
NOHaTaMOLLIHWOT TEKCT cekafe Kage ce cnomeHysa BER ce ogHecysa Ha BER nocrie Viterbi
[eKoavpame

(3) Pesynatute o4 Meperata U BpegHOCTUTE Ha NapameTpuTe 3a KBanuTET Ce NpeTcTaByBaaT Ha
Mana Ha web nnatopmarta Ha AreHuujaTta Ha IMHKOT www.komuniciraj.mk (Mpunor 7).

Ynen 10
MeTomonoruu Ha Mepete

AreHuujaTta Kpenpa MeToLOOrMM Ha Mepere COo KoM ke ce Mepat napameTpuTe 3a KBanutet
Ha jaBHWTE ENEeKTPOHCKM KOMYHWMKaUuWMCKM ycrnyru Kou ce obesbenyBaaTr npeky jaBHM
pafMoKOMyHUKaLMCKN Mpexu. MeTogonorumre no Ko Ke ce U3BpLLyBaaT Meperata Cce AafeHu BO
[Mpunor 4 Ha 0BOj NPaBUIHWK.


http://www.komuniciraj.mk/

Ynen 11
[locTaBa Ha NoAgaToLM 3a MpeXHa NOKPMEHOCT

(1) OnepatopuTe CO COMCTBEHA jaBHa PagMOKOMyHMKaLMcka Mpexa Tpeba Ha KBapTasnHo HUBO,
B0 pok og 30 AeHa Mo 3aBplUyBaHeTO Ha KBapTanoT Aa AoCTaByBaaT [0 AreHuujata nogatoum 3a
MpEXHaTa MOKPUEHOCT (MOKPUEHOCT Ha TEPUTOPUja 1 MOKPUEHOCT Ha HaceneHue 3a Koj 1 KOpuCTy
akTyenHuTe nogatoun ocuumjanHo objaBeHun og 3aBogoT 3a ctaTucTka Ha PM) Ha cBojata Mpexa
nokaumuTe Ha 6asH1Te CTaHWLM CO CBOMTE KapaKTEPUCTUKM, COTNAacHO ynaTcTBOTO AaAeHo Bo [punor
2 Ha 0BOj MPaBUIHUK, KaKO M NOAATOLMTE 3@ MpexHaTa MOKPUEHOCT, COrMacHo co 0aobpeHMeTo 3a
KOpUCTEHe Ha pagnotpeKBEHLUN.

(2) [MapameTpuTe 3a MpeXHa MOKPUEHOCT 1 ManuTe 3a MpeXHa NOKPUEHOCT LUTO M1 AoCTaByBaaT
oneparopute 1o AreHuujata ce aehuHupanm 8o punorot 2.

Unen 12
OGjaByBatbe Ha nogaToLuTe 04 Meperara

(1) AreHumjaTa Ke ri objaBu nopartouuTe of COMNCTBEHUTE Mepewa Ha Beb cTpaHuuarta, co
CTaTUCTWYKW NpUKa3, NogesnieH no TecT pyTu cornacHo Mpunor 5 v no onwTuHu/rpag Ckonje, cornacHo
Mpunor 6 of o0Boj MMpaBuUiHKK 1 NO OnNepaTopu, CO Npuka3 Ha BpPOjOT Ha U3BPLUEHWU MEpeHa, KoM
y4yeCTByBaaT BO aHanu3ata. ogartouute og MeperaTa ke buaat Bo hopma 1 Ha HaumH, Taka LUTOo ke
BuoaT NecHO YMTNNBM 1 pasbupavBK 3a YMTaTenNoT.

(2) ObjaBeHnTe nogatoun of Meperata Ke WM OBO3MOXAT Ha rparaHuTe NeceH YBua BO
napameTpuTe 3a KBanuTET, HWBOTO Ha MEPEeH CUrHanm 1 TexHororujata co Koja onepatopoT u
obe3benysa ycnyrute, kako 1 cnopeaba nomery Asa unu noeeke onepatopu. AreHumjata ke objaBysa
nogaTouu of Meperara Ha HaumoHasHo H1Bo no onwTtuHW/rpag Ckonje u no TecT pyTu. AreHuujata
ke objaByBa pesynTarti og Mepera Ha DVB-T BO CTaLMOHAPHM TOYKA.

(3) [okonky co Meperata buge YTBpAEHO Aeka Ha ofpefeHO mofpayje onepaTopoT Hema
MPEXHa MOKPUEHOCT UMM HUBOTO HA MEPEH CUrHan € NOHWUCKO 0f HUBOTO AedmHWpaHo BoO [Mpunor 2
O OBOj MPaBMIHKK, MCTOTO ke Buae onpedeneHo kako nogpadje 6e3 MpexHa MOKPUEHOCT Ha
OnepaTopoT Of CTpaHa Ha AreHuujaTa, 3a LWTO Ke buae M3BECTEH OnepaTopoT Ja Hanpaeu COOABETHA
KOpekuMja Ha ManaTta Ha MOKPUEHOCT MMM Aa Hanpasu KOpekuuja Ha NOKPUEHOCTA Ha TEPEHOT Taka
LUTO M3MepeHaTa NoKPUEeHOCT Ke OfroBapa Co OHaa NpukaxaHa Ha [ocTaBeHaTta Mana of CTpaHa Ha
onepatopoT. lNogpayje 6e3 MpexHa NOKPUEHOCT NpeTcTaByBa Aen of Teputopujata Ha Penybrnuka
MakeoHuja kage onepaTopoT He 0be3beayBa jaBHN ENEKTPOHCKN KOMYHUKALMCKA YCyTy.

(4) /3rnegot u hopmaTa Ha M3BeLLTanTe of CONCTBETHUTE U3BPLUEHN Mepera Ha AreHuujaTta 3a
KBanWTETOT Ha ycnyru kou rv 0besbeaysaar onepatopute e gaaeH 8o Mpunor 7 u Mpunor 8 Ha 0BOj
NPaBUITHUK.

(5) AreHumjaTa 3a eneKTPOHCKMN KOMYHUKaLMK BO HaLMOHAMHWOT U3BELUTaj MOXE JOMOMHUTENHO Aa
objaBn KOMNapaTUBHM NOJATOLM 3@ MapaMeTpU 3a KBANUTET Ha jaBHU €NEKTPOHCKM KOMYHUKALMCKN
ycnyru kou ce 06e3beyBaaT npeky jaBHa eneKkTPOHCKa KOMYHWKaLMcka Mpexa 3a UMnneMeTMpaHu
HOBW TEXHOMOrWM Kou ke GuaaT camo of MHGOPMATMBEH KapakTep kako nocebeH 13BeLLTa;.

UneH 13
BneryBare BO cuna

Co [eHOT Ha BrieryBateTo BO CUra Ha OBOj MPaBUIHWK MpecTaHyBa fa Bax [MpaBMMHMKOT 3a
napameTpute 3a KBanWTeT Ha jaBHMTE ENEKTPOHCKM KOMYHMKAUUCKU YCNyrM Kou ce
oCTBapyBaaT MpeKy jaBHa pagMOKOMyHuKauucka mpexa ( “CnyxbeH BecHuk Ha Penybnuka
MakegoHnuja“ 6poj 35/2019 n 6poj 157/2021).

UneH 14



OBoj lNpaBunHKK BneryBa BO cina CO AEHOT Ha HEroBoTo objaByBare BO “CrnyxBeH BECHWK Ha
Peny6nuka Makegonuja®“. Mo BnerysarweTo BO CUna 0BOj NpaBUHUK ke buae objaseH Ha Beb cTpaHaTta
Ha AreHuujaTa.

Bpoj
Ckonje, [OunpekTop
Jeton Akiku



Mpunor 1

OnepatopuTte Tpeba aa rv o6jaByBaaT CONCTBEHUTE Mepetba 3a Aen O napamMeTpuTe 3a KBanuTeT Ha
ycnyrute Haeegdenu Bo [Mpunor 1. MapameTpute kou Tpeba ga ce mepat u 3a kou Tpeba ga ce
[0CTaBYyBa W3BELLTA] HA KBApTarHo HWUBO 0 AreHuujaTa ondakaar:

MapameTpu 3a KBanNMTET Ha jaBHO JOCTANHK YCIyri BO jaBHa PaayoKOMYHUKaLMCKa Mpexa

- [okpueHoCT co Mpexa (camo 3a onepaTopu CO CONCTBEHa MPeXa);

- MpucTanHoCT 40 yenyra- NPOLEHT Ha HEeYCNeLwHN NOBULK;

- OapXnMBOCT Ha ycnyra — MPOLEHT Ha NPEKMHATI NOBULK;

- Bpeme Ha BocnocTaByBate Ha MOBYK;

- bpanHa 3a npeHoC Ha nogaToum NPeKy jaBHa paanokoMyHukaumcka mpexa (GSM, UMTS, LTE n 5G
NR)

- KonnyecTBo Ha npeHeceHn nogatoum no texHonorun (GSM, UMTS, LTE n 5G NR) 3a cekoj MNC

- MpoceyHa KonuumnHa Ha NpeHeceHn NogaToLy no NPeTnaTHUK MO TEXHONOMH

BPEAHOCTU HA NAPAMETPUTE 3A KBAJIUTET HA JABHA PAOWOKOMYHUKALINCKA MPEXA

Mepuop 3a
AOCTaByBatbe Ha
OedmHnumja [eknapupaHo HUBO LlenHa BpeaHoCT ussewTaj Bo AEK
[MOKPMEHOCT CO Mpexa
Teput
GSM opuja I'Iopyg/aum
9 ja/
[lexnapupann HMBOA Ha cUrHan Ha xeapa | keapran
Mpexa of CTpaHa Ha onepaTopoT. No6ap: RxLev >-85dBm HO o/
[paHWYHN BPELHOCTY NMPK KoM Ce
CMeTa NOKpUEHOCT CO Mpexa Mpudatnue: -95 dBm < RxLev < -85 dBm kBapTa | keaptarH
ce:(OHaMy Kajie HMBOTO Ha cvrHan nara fIHO 0
Bo kaTeropuja ,[lo6ap* urm HagBopelwHo nokpuBatbe; KBapTa | KBapTarH
Mpucpatrus’) -103 dBm < RxLev < -95 dBm ITHO o/
- GSM: RxLev > -95 dBm Henpudarnms: RxLev < -103 dBm kBapTa | keapTarH
- UMTS: CPICH RSCP > -105 dBm IHO of
-LTE: RSRP>-110dBmwu UMTS
-5G NR (<1 GHz):
SS-RSRP >-92.8 dBm Lo6ap: CPICH RSCP > -95 dBm Keapra | KeaprarH
- 5G NR (1.8 GHz 1 2.1 GHz): 1HO of
SS-RSRP >-111.7 dBm Mpucpatnve: -105 dBm < CPICH RSCP < -95 dBm | 214 | KEaPTar
- 5G NR (3.4 GHz - 3.8 GHz): THO of
SS-RSRP >- 107.4dBm
[pv BYCMHa Ha MPMEMHUK MOMery HagBopelwHo nokpuBate; KBapTa | KBapTarH
173 m -115 dBm < CPICH RSCP < -105 dBm IHO o
Henpudatnue: CPICH RSCP < -115 dBm KZaHpJa KBa%T/a““
LTE




Lo6ap: RSRP > -100 dBm keapra | ksaprarH
IHO o/

Mpucbatnme: -110 dBm < RSRP < -100 dBm "E;aHpJa KBa%T/a“”

HapBopelwHo nokpuBatbe: KBapTa | KBapTasH

-115 dBm < RSRP<- 110 dBm InHo/ o/

Henpudatnue: RSRP < -115 dBm kBapTa | KeaprarH

IHO o/
5G NR

Nob6ap:

SS-RSRP =-82.8, <1 GHz KBapTa | KeapTalH

SS-RSRP =-91.7 dBm,1.8 GHz n 2.1 GHz IHO o

SS-RSRP >-97.4 dBm, 3.4 - 3.8 GHz

Mpudarnus:

--92.8 dBm < SS-RSRP < - 82.8 dBm,< 1 GHz

-101.7 dBm < SS-RSRP <-91.7 dBm,1.8 GHzn 2.1 | kBapTa | kBapTanH

GHz IHO o

-107.4 dBm < SS-RSRP <-97.4 dBm, 3.4-3.8

GHz

HapBopewHo nokpuBate:

-112.8 < SS-RSRP <-102.8, <1 GHz

-111.7dBm < SS-RSRP <-101.7 dBm, 1.8 GHzn | kBapTa | kBapTasH

2.1 GHz fHO ol

-117.4 dBm < SS-RSRP <-107.4 dBm, 3.4 - 3.8

GHz

Henpudatnus:

SS-RSRP =-112.8dBm, <1 GHz KBapTa | KeapTalH

SS-RSRP =<-111.7 dBm, 1.8 GHz n 2.1 GHz HO o

SS-RSRP = -117.4 dBm, 3.4 - 3.8 GHz

MpucrtanHo

CT 0O ycnyra — npoueHT Ha HeyCneLwH NoB1ULn

HeycnelueH nosuk e 06uz 3a noBuk
KOH BanuaeH 6poj, Bo obracra Ha
NOKpUBak-e, NPU LUTO HUATY NOBWKOT €
OAroBOPEH, HUTY Nak CTpaHaTa Koja
NoBKKyBa Npeno3HaBa TOH 3a
3achaTeHO UMK Nak TOH 3a SBOHEH:Ee Ha
NpMCTanoT Ha NOBWKYBAYOT BO NEpKos
oa 30 cekyHaM 0f MOMEHTOT Kora
Mpexara ja npuma nocnegHata uudpa
o 6pojoT Ha KpajHUOT NPETNNaTHMK.

((BpojoT Ha 0buau 3a
3aB3eMatbe Ha
coobpakaeH kaHan-
BpojoT Ha ycnewHo
3ematrbe Ha coobpakaeH
kaHan)/ (BpojoT Ha
0buan 3a 3aB3eMarse Ha
coobpakaeH
kaHan))*100

ETSI EG 202 057-3

Ce pgocraByBaar
NOeANHEYHN BPEAHOCTH
Ha bpojoT Ha 0buam 3a
3aB3eMatbe Ha
coobpakaeH kaHan
BpOojoT Ha yCneLwHo
3eMatbe Ha coobpakaeH
kaHan

> [MpOLEHTOT Ha
HeyCneLLHW NoBuLyM 3a
HaLMOHaIH 1
WHTEPHaLMOHANHK NOBULM <2
%

» KsaptanHo

Bpeme Ha BOCNOCTaByBak€ Ha MNOBUK




Bpeme Ha BocrocTaByBawe Ha MOBMK
MOXe fa Ce AedMHMpa Kako BpEMEHCKM

> CpenHaTa BpeaHoCT
Ha JoLHere nocne bupare
Ha BpojoT npu HopMasHoO

WHTepBan 04  MOMEHTOT  Kkora | » CpegHa
) ONTOBapyBakE Ha Mpexara
KOPUCHUKOT — ucnpaka Gapawe 3a | BPeAHOCT Ha BPEMETO , > KsaptanHo
) gy 3a HaLMOHasHW NoBULK:

KOHeKUMja, ce [OAeka OHOj Koj ro | Ha BOCMOCTaByBake Ha

o MobwunHa koH
reHepupa  MOBMKOT ~ HEe  MPUMM | MOBUK _ .
" " MobunHa: < 7s;
ALERTING” pgeka noBukoT ce ,

o MobwunHa KoH (ukcHa:
BOCMOCTaBMIN.

< bs.
OApXNMBOCT Ha ycnyra — NPOLIEHT Ha NPEKUHATHU NOBULM

[MpOLEHTOT Ha NOBULM KOU BeKe ce
YCMeLHO BOCMOCTaBEHM W BeKe UMaaT | » (NpeknHaTy
AofeneHo coobpakaeH kaHarn, a ce nosmum/ycneLwHu
npeknHaTvt npeg Aa bugat 3aspieHn | nosuym)*100%

0f KpajHUOT KOPUCHHK, @ NPUYNHA €
NOPaHOTO NPEeKUHYBakE BO MpexaTa
Ha onepaTopoT.

Ce pgocraByBaar
noeayHeYHN BpeaHOCTM
Ha NpPEeK1HATW NOBULIM 1
yCNELLHN NOBULY

> <2% BO TEKOT Ha
Lienu1oT KeapTan.

» KsapTanHo

MpekuHaTV NoBMUM No 6a3Ha CTaHuua

lMopaTouuTe ce JocTaByBaat BO excel
Tabena

> (NpeknHaTm
noBmUmn/yCreLwHu
nosuum)*100%

<2 % no 6a3Ha cTaHuua

» KsaptanHo

Bp3auHa 3a npeHOC Ha NoaaTo

LM npeKky jaBHa paguokomyHukaumcka mpexa (UMTS, LTE n 5G NR)

CpepHa 6p3unHa Ha npeHoc Ha
NoaaToLM Ha HUBO Ha Mpexa nomery
0nepaTopoT W TEPMUHATHUTE ypeau
Ha KopuCHULWTE.

> CpepgHa bp3nHa 3a
NPEeHOC Ha nogaToup
(annuKaTUBHO HWBO) NpeEKy

jaBHa pagMoKOMyHMKaLMcka
Mpexa 3a CUTe KOPUCHWLM Mo
onepatop (Mbps); nokaxyea
cpeaHa 6p3nHa 3a npeHoc Ha
nogaTtoum (Ha annmKaTMBHO
HWBO) NMpeky
pagnoKOMYHMKaLMCKa Mpexa
(n3paseHa Bo Mbps) Bo
BPEMEHCKMOT WHTEPBAs BO
KOj Ce BpLLM MEPEHETO .

KsapTtanHo

KonuyectBo Ha npeHeceHn nogatoum no TexHonorum (GSM, UMTS, LTE n 5G NR) 3a cekoj MNC nocebHo

KonuuectBo Ha npeHeceHu
nogatoun no TexHonornn (GSM,
UMTS, LTE u 5G NR) 3a cekoj MNC
OLOAENHO

KonuyecTtBo Ha
NpeHeceHn NOAAToOLM Mo
noeanHEeYHN TEXHONOrnK
(GSM, UMTS, LTE n 5G
NR) 3a cekoj MNC

04aenHo

KsapTarnHo

[TpoceyHa KonnyMHa Ha NPeHEeCEHM nogaTouy no npeTnnaTHUK no TexHonoruja 3a cekoj MNC oggento




MpoceyHa KONMMYMHA Ha MPeHeceHu
nogatouM No  MpeTnnaTHuK  no
TexHonoruja 3a cekoj MNC opgenHo.

[MpoceyHa KonnymnHa Ha
NPEHeceHn noaaToum e
BKYNHaTa KONUYMHa Ha
NpeHeceHn NoAaToLm no
TexHonoruja /6poj Ha
NPeTNNaTHULY KoK
KOpMUCTaT NoAaTOYHU
ycnyru (3a cekoj MNC
OLAENHO) U3pa3eHo BO
GB

KsapTarnHo
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Mpunor 2

MeToponoruja 3a goctaByBake Ha (hajnoBu 3a NOKpUBake Ha jaBHa MOOUNHa
pagvoKoMyHMKaLMCKa Mpexa — Manu Ha nokpueame (map coverage files)

Onepatopute Tpeba fa rv 4oCTaBaT CBOWUTE Manu Ha NOKpUBak-e BO CeaHWOB (hopmar:
ManuTe Ha nokpusare (map coverage files) ce joctaBysaat BO enekTpoHcKa ¢hopma, CO CresHuBe

KapaKTepuCTUKU:
1. HomeHknartypa: Mime Ha onepatop_TexHonoruja_[artym(yyyymm).zip
2. TexHUYKN KapaKTePUCTMKK:

e [lpnemHo HMBO Ha cuUrHan

o GSM

[obap RxLev > -85dBm, cuHa

Mpudpatnme-95dBm < RxLev < -85dBm, 3eneHa

HapsopeLwuHo nokpusatse -103dBm < RxLev < -95dBm, LpBeHa
Henpudatnme RxLev < -103dBm, TpaHcnapeHTHa)

[OednHnupja 3a MpexHa NOKpUEHOCT(rpaHnYHa BPeaHOCT [0 Koja Ke ce cMeTa NOKPUEHOCT CO

Mpexa):

- RxLev>-95dBm

o UMTS

[obap CPICH RSCP > -95dBm, cuHa

Mpudpatnms -105dBm < CPICH RSCP < -95dBm, 3eneHa

HapgsopeluHo nokpusawe -115dBm < CPICH RSCP < -105dBm, upseHa
Henpudatnue CPICH RSCP < -115dBm, TpaHcnapeHTHa

[NednHnupmja 3a MpexHa NOKPUEHOCT (rpaHnYHa BPEAHOCT A0 Koja ke ce cMeTa MOKPUEHOCT

CO Mpexa):

- CPICH RSCP>-105dBm u

o LTE

Husoa noronemu o -100 dBm RSRP > -100 dBm, ce geduHmpa
MOKPUEHOCT €O Aobap curHan,cuHa

Mpudpatnme-110dBm < RSRP < -100dBm, 3eneHa

HapnsopeluHo nokpuame -115dBm < RSRP < -110dBm upBeHa
Henpuatnme RSRP < -115dBm, TpaHcnapeHTHa

[eduHnumja 3a MpexHa NOKPUEHOCT (rpaHUYHA BPEAHOCT A0 Koja ke Ce CMeTa MOKPUEHOCT

CO Mpexa):

- RSRP>-110 dBm
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o 5GNR: (<1 GHz)

[obap: SS-RSRP =-82.8 , cuHa

Mpucpatnume: --92.8 dBm < SS-RSRP < - 82.8 dBm ,3eneHa

HapgsopeluHo nokpuame: -112.8 dBm < SS-RSRP < -102.8 dBm, upBeHa
Henpudatnue: SS-RSRP < -112.8dBm , TpaHcnapeHTHa

[JedunHnupja 3a MpexHa NOKPUEHOCT (rpaHUYHa BPeJHOCT [0 Koja Ke ce CMeTa NOKPUEHOCT CO Mpexa):
SS-RSRP >-92.8 dBm

o 5GNR: (1.8 GHz & 2.1 GHz)

[Nob6ap: SS-RSRP = -91.7 dBm, cuHa

Mpucpatnume: -101.7 dBm < SS-RSRP < -91.7 dBm, 3eneHa

HapgsopeluHo nokpuawe: -111.7 dBm < SS-RSRP <-101.7 dBm, upBeHa
Henpudatnue: SS-RSRP < -111.7 dBm, TpaHcnapeHTHa

[NednHnupja 3a MpexHa NOKPUEHOCT (rpaHMYHa BPeOHOCT [0 Koja ke ce cMeTa NOKPUEHOCT CO Mpexa):
SS-RSRP 2 --101.79 dBm

o 5GNR:(3.4-3.8GHz)

[o6ap: SS-RSRP = -97.4 dBm, cuHa

Mpudpatnume: -107.4 dBm < SS-RSRP < -97.4 dBm, 3eneHa

HapnsopeluHo nokpueawe: -117.4 dBm < SS-RSRP < -107.4 dBm, upBeHa
Henpudatnme: SS-RSRP < -117.4 dBm, TpaHcnapeHTHa

- [edunHuupja 3a MpexHa NOKPUEHOCT (rpaHnYHa BPe4HOCT A0 Koja Ke ce CMeTa NOKPUEHOCT CO Mpexa):
SS-RSRP 2107.4 dBm

3a nokpuHecT co 5G NR aa ce foctaBu eHa KymynaTBHa Mana co AeuHUpaHuTe H1uBoa Ha
MpexHa nokpueHocT (gobap, npudaTnme, HaABOPELIHO MOKPUBaHE W HENpUGaTnmB).

o DVB-T

Husoa noronemw og 56 dBmuV/m, Rx Level > 56dBmuV/m ce necduHupa
MOKPUEHOCT CO CUrHar, cuHa

3a ocraHaTuTe nogpavja ce feduHupa nogpadje 6e3 MpexHa NoKpUeHocT,
TpaHcnapeHTHa

e Pe3sonyuuja-ronemmHa Ha nukcen (grid cell)=50m x 50m

e Coverage probability Bo camuoT nukcen=muH 50% (BOKOIKY ja MMa OBaa MOXHOCT BO Camata
annukaumja 3a nnaHupame)

e Manute Ha nokpuBarbe Tpeba aa bugaT npeceyeHu co rpaHuuata Ha Penybnuka MakegoHuja
(QOKOMKY OMepaTopoT He ja NoceayBa, UcTata ke um buge goctaBeHa)

e [lognorn wro Tpeba Aa ce KopuctaT BO npeaukumjata Ha coverage ajnot ce: DTM/DEM
(Digital Terrain Model/Digital Elevation Model) co muHumanHa pesonyuuja og 50m, Radio
Clutter Data 3a uena Teputopuja Ha MakegoHuja M OCTaHaTV NPOCTOPHW MOAATOLM KON LUTO
M MMa onepaTopoT, a UcTUTe 61 ce KopuUcTene 3a NOToYHa NPeayKLMja Ha NOKPUBaHe

3. [MopaTtoyeH dopmar:
= Pactepckn popmart (Raster image v grid format)

ASCII txt, GeoTIFF (tiff+tfw dpajn), Vertical Mapper Grid, Map Infomap, kml unn kmz
hopmat

= [Ipoekumja/datym/KoopanHateH cucteMm—WGS 84, UTM 34N, meTpudku
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Kpeupate Ha BTS cpajnosu:
BTS ¢pajnosute Kom ce focTaByBaat of CTpaHa Ha onepatopute Tpeba aa bugat 8o .CSV chopmar
[a M coapxar 3a4oMmKUTENHUTE NapameTpy AerHIpaHu 3a cekoja TEXHONOTMja COOABETHO.

Mpumep:
9> ETS.csv - Microsoft Excel [ o 2] [
Home Insert Page Layout Formulas Data Reviews View =) Q o @ 3
4& l ’j |-_ I = &4 Celete L3} Show/Hide Comment | '_:J 1& == @Pra'ec"nd‘w're Warkbook
y ( a [ £ A ]
j > =& j *] Frevious ' Show All Comments 5 W &8 Allow Users to Edit Ranges
Spalling Research Thesaurus  Translate New Z D) Protect  Protect Share
Comment od M#¢! O show Ink | Sheet Warkbook Warkbogk L3¢ Track Changes »
Proofing Languape Comments Changes
| o012 - fe
| A B c D E | £ | @ Ho| T T
| 1 SYSTEM SITE CELL CiD SCR CH BSIC LAC DIR LAT LON ]
| 2 GSM Site Name 1 Cell Name 1 548090 270 17000 5090 5099 90 65.012345 25.511725
g3 =
4
[ S
-

Bo npogosmkeHue ce gageHn 3agonxkutenHurte napametpu 3a GSM,UMTS, LTEn 5G NR kenuuTe:
GSM kenucku napameTpu

SALOIMKUTENHN NAPAMETPU
Mapametap Knyyen 360p Tun Onuc
Name Name String Mme Ha kenujaTa

Tehnology  Technology String TexHonoruja (UMTS)

BCCH BCCH Integer BCCH

BSIC BSIC BSIC

Longitude  LON Integer  Longitude

Latitude LAT Integer  Latitude

MCC MCC Integer ~ Mobile Country Code

MNC MNC Integer  Mobile Network Code

LAC LAC Integer  Local Area Code

CELLid CELLID Integer  cell ID

Direction DIR Integer  Hacoka Ha kenuja BO cTENEHN

UMTS kenucku napameTpu
SALOIMKUTENHW NAPAMETPY
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Mapametap Knyuen 360p Tun Onuc

Name Name String Ime Ha kenujaTa
Tehnology  Technology String TexHonoruja (UMTS)

UARFCN UARFCN Integer  UARFCN

PSC PSC Integer PSC

Longitude = LON Integer  Longitude

Latitude LAT Integer  Latitude

MCC MCC Integer  Mobile Country Code

MNC MNC Integer ~ Mobile Network Code

LAC LAC Integer  Local Area Code

CELLid CELLID Integer  Cell ID

Direction DIR Integer  Hacoka Ha kenuja BO CTENEHN

LTE kenuckn napameTpm

SALOIMKUTENHN NAPAMETPU
Mapametap KnyyeH 360p Tun Onuc
Name Name String Ime Ha kenujaTa

Tehnology  Technology String Texxonoruja (UMTS)

EARFCN EARFCN Integer ~ EARFCN

PhyCID PhyCID Integer ~ Physical Cell Identity
Longitude = LON Integer  Longitude

Latitude LAT Integer  Latitude

MCC MCC Integer ~ Mobile Country Code

MNC MNC Integer  Mobile Network Code

TAC TAC Integer  Tarcking Area Code

CELLid CELLID Integer  Cell ID

Direction DIR Integer  Hacoka Ha kenuja BO CTENEHN

5G NR kenucku napameTtpu

SALOIMKUTENHN NAPAMETPU
Mapametap Knyuen 360p Tun Onuc
Name Name String VIme Ha kenujata

Tehnology  Technology String TexHonoruja (5G NR)
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NR-ARFCN
PhyCID
Longitude

Latitude
MCC

MNC

TAC
CELLid

Direction

NR-ARFCN
PhyCID
LON

LAT
MCC

MNC

TAC
CELLID

DIR

Integer
Integer
Integer

Integer
Integer
Integer
Integer
Integer

Integer

ARFCN
Physical Cell Identity
Longitude

Latitude
Mobile Country Code

Mobile Network Code
Tarcking Area Code
Cell ID

Hacoka Ha kenuja BO CTeneHu
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Mpunor 3

3AOOIMKUTENHW BPEAHOCTU HA U3MEPEHUTE NMAPAMETPU 3A KBAJIUTET HA YCNYT BO JABHA
PAOVOKOMYHUKALIMCKA MPEXA. MAPAMETPUTE CE MEPAT HA TECT PYTU U NIOKALIMK CO MEPHA

ONPEMA UHCTANIMPAHA BO CMELWUJAIIHO MEPHO BO3UIIO.

HeduHuumja

Mepere

3agomxutenHa
LilenHa BpeaHoCT

JononHutenHu
nHcopmauum

HuBoO Ha MepeH curHan®

PeructpupaHo H1BO Ha MepeH
CUrHan og ctpaHa Ha MOBUnHKOT
YPen - CKeHep 3a Bpeme Ha
npegeduHupaHaTa Tect pyTa.
MeperaTa ce npasart 3a cekoja
TEXHOIOornja noogerHo.

> JaumHa Ha curHarnot Bo
PasnnyHK PEKBEHLMCKN ONCe3N:

> GSM:

HNo6ap: RxLev >-85dBm
Mpudatnue:

-95dBm< RxLev<-85dBm
HapBopelwwHo nokpuBame: -
103dBm<RxLev=-95dBm
Henpudatnus:
RxLev=-103dBm

> UMTS:

[Oo6ap: CPICH RSCP>-95 dBm
Mpudatnue:
-105dBm<CPICHRSCP<-95dBm
HapgBopewHo  nokpuBatbe:
115dBm<CPICH RSCP<-105dBm
Henpudatnus:

CPICH RSCP=-115dBm

» LTE:

No6ap: RSRP>-100dBm
Mpudarnue:

-110dBm <RSRP=<- 100dBm
HapBopeluHo nokpusame: -115dBm
<RSRP<- 110dBm
Hepudatnue:RSRP<-115dBm

> 5G NR: (<1 GHz)

fo6ap: SS-RSRP = -82.8 dBm
Mpudartnus:

--92.8 dBm < SS-RSRP < - 82.8 dBm
HapBopeluHo nokpuBame:

-112.8 < SS-RSRP =-102.8
Henpudatnus:

SS-RSRP < -112.8dBm
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5G NR: (1.8 GHz & 2.1 GHz)
[fo6ap: SS-RSRP =-91.7 dBm
Mpudatnue: -101.7 dBm < SS-
RSRP <-91.7 dBm
HapBopeluHo nokpusame: -111.7
dBm < SS-RSRP <-101.7 dBm
Henpudatnue: SS-RSRP <-111.7
dBm

5G NR: (3.4 - 3.8 GHz)

fo6ap: SS-RSRP =-97.4 dBm
Mpudatnue: -107.4 dBm < SS-
RSRP <-97.4 dBm

HapBopelHo nokpuBame:
-117.4 dBm < SS-RSRP <-107.4
dBm

Henpudatnus:

SS-RSRP <-117.4 dBm

lpeHoc Ha roBop — HE3aBUCHO CO KOja TEXHONOrMja ce OCTBapyBa ycnyrara

JloctanHocT oo Mpexa

[locTanHoCT [10 Mpexa - KOrkas aen
04 Bpemeto MOGWUMHMOT  ypen
[EeTeKTUpa NOKPUEHOCT CO CUrHan
HE3aBWCHO O[] TEXHOmMoruja, Kako
MUHUMareH yCnoB Aa OTMOYHE CO
KOPUCTEH:E Ha ofpeeHa ycnyra.

(Bpeme kora MoBUMHKOT ypen
[EeTeKTpa NOKPUEHOCT CO

CUrHan/BKynHOTO BPEMe Kora Ce BpLUM

MepeteT0)*100%

MoBeke og 99%

MpucTanHOCT A0 yCNyra-npoLeHT Ha HeycnelHW NOBULM

HeycnelueH nosuk e 06ug 3a noBuk
KOH BanuaeH 6poj, Bo obnacra Ha
MOKPVBakLE, NPY LUTO HUTY NOBMKOT
€ OArOBOPEH, HUTY Nak CTpaHaTa
Koja NOBWKyBa NMpeno3HaBa TOH 3a
3ahaTeHo 1N nak TOH 3a SBOHEHE
Ha NPUCTanoT Ha NOBMKYBAYOT BO
nepuog of 30 cekyHau og
MOMEHTOT KOra Mpexara ja npuma
nocneaHara uudpa og 6pojot Ha
KpajHUOT NPEeTNNaTHMK.

(( BkyneH 6poj Ha 0buan 3a

BOCMOCTaBYBatb€ Ha NoBYK -6pojoT Ha

YCMELLHH BOCMOCTaBEHM
nosmum)/(BkyneH 6poj Ha 0buan 3a
BOCnocTaByBare Ha nosuk))*100%

[MpoLeHTOT Ha
HeyCneLLHW NoBuLy
<2%

Bpeme Ha BocnocTaByBake Ha MOBUK
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Bpeme 3a BocrnocTaByBarbe Ha
noBuK” koja rmacu: Bpeme Ha
BOCMOCTaBYBak-€ Ha NOBUK Ce
AerHMpa Kako BPeMEHCKM
WHTEpBaN 04 MOMEHTOT Kora of
YpesoT Ha KOPUCHUKOT 1cnpaka
Baparbe 3a KOHekUuja, Ce Joaeka
OHOj KOj r0 reHepupa NoBUKOT He
npumn "ALERTING” geka nosumkoT
ce BOCMOCTaBuI.

CpeaHa BpeaHOCT Ha BPEMETO Ha
BOCMOCTaBYBakE Ha NOBUK

CpegHaTta
BPEAHOCT Ha
AOLHeHe nocne
Buparse Ha bpojoT
0f BKYMHWOT 6poj
Ha Meperata’:
o MobwunHa KoH
MobunHa: < 7s;
o MobwunHa KoH
(UKCHa: < 5s.

OppKNMBOCT Ha yCnyra-NPOLEHT Ha NPeKNHaTH NOBMLM

[MpOLeHTOT Ha NOBULM KOU BeKe ce
YCMELLHO BOCMOCTaBEHN U BEKE
“MaaT JoaeneHo coobpakaeH
KaHan, a ce NpekuHaTV npeg 4a
Bugat 3aBpLUEeHM 0 KpajHUOT
KOPWUCHWK, @ NpUYMHA € NOPaHOTO
NPEeKnHyBak-e BO Mpexara Ha
onepaTopoT.

(NpekmHaTn noBuL/ycneLHn
nosuum)*100%

<2%

Ksanuter Ha roBop

KsanureT Ha roop

Ce peructpupaat MOS oueHkuTe

ko ce aobuBaat of MeperbaTa BO

COrMacHoOT o

ITU-T-P.800

MOS ckana cnopeg G.107:

Co MOS oueHyBamETO
cekombuHmpa E-model,
OQHOCHO ofpeayBake Ha R
(hakTOpOT Ha TpaHCMMCYja.

»  OBoj thakTop r1 3ema BO
NpeaBua W CreaHUTE YCroBH
MpW OLieHyBakE Ha rOBOPOT:

 Basic signal-to-noise
ratio

» Simultaneous
impairment factor

* Delay impairment
factor

» Equipment impairment
factor

» Advantage factor

MOS ckana cnopeg G.107:

MHory
3a[0BOMNEH

3anoBoneH

Hekom
KOPUCHULIM
3a10BOJTHU
MHory
KOPMCHULW
He3a40BO-JTHM
Ckopo cute
KOPMCHULW
He3a40BO-THH
He npenopa-
4nnBo

4.34

-5.00

4.03

-4.33

3.60

-4.02

3.10

-3.59

2.58

-3.09

1.00

-2.57

BpenHocTa e o
NHhOPMaTUBEH
kapakTep

lMpoueHT of BpemeTo 3a koe MepHUOT ypea paboten Ha noeauHe4yHu TexHonorm (GSM, UMTS,LTE n 5G NR)

[MpoLeHT o BpeMETO 3a Koe
MepHWOT ypeg paboTen Ha
noeauHeyHn TexHonorm (GSM,
UMTS, LTE n 5G NR)

MpoLeHT oA BpeMETO 3a koe
MepHUOT ypep paboTen Ha

noegnHeYHn TeXHONOrmn
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MpeHoc Ha nogaToum

[poueHT Ha HeycnelwHW 0buam 3a BocnocTasyBare Ha HTTP koHekumja BO [0jO0BHA HACOKa ¥ NOjAOBHA HACOKa

BepojaTHocTa feka npetnnaTHuK
He Moxe da Bocroctasu HTTP
KOHeKLMja [0 IMHK KOj HyaM CepBuC

(HeycnewHu obuan 3a
BocrnocTaByBatbe Ha HT TP koHekumja
/BKyneH 6poj Ha obuam 3a
BocnocTaByBatbe Ha HTTP
koHekumja)*100

LlenHaTa BpegHoCT
Cce 0JHecCyBa camo
3a Mepera npu
peLLaBame Ha Crop
nomery
NPeTRNaTHIK U
oneparop.
AreHuujata moxe
fa ro objasm
napameTapot 1 BO
HaLMOHaIHUOT
W3BELLTa)

<5%

[NpoLEHT Ha NpekuHaTK cecumn Ha ycnyrata npu BocnoctaseHa HT TP KoHekumja BO NojaoBHa U 40jO0BHA HAacoKa

OpnHoc nomery npekuHaTu
KOHEKLM Kou He ce Ha baparbe Ha
KOPMCHWKOT W BKYMHO YCMELLHO
3anoy4HaTh KOHeKLMM

(MpeknHaTtn HTTP koHekumn 6e3
bapate Ha KOPUCHUKOT/YCMeLLHO
3anoyHatn HTTP koHekuun)*100

Llennata
BpeaHoCT ce
OfHecyBa camo
3a Mepera npu
pellaBame Ha
crop nomery
NPeTNNaTHUK U
oneparop.
AreHuujata moxe
Aa ro objasm
napameTaport u
BO HaLMOHAIHUOT
U3BELLTa)

<5%

Bp3nHa 3a npeHoc Ha nogaToum

NPeKy jaBHa pagMoOKOMYHMKaLMCKa M
A0jAOBHA HacoKa

pexa ( GSM, UMTS, LTE n 5G NR) Bo

CpepHa bpaunHaTa Ha npeHoc Ha
NoAaToLM Koja ce NOCTUrHyBa npu
CUMHYBak€ Ha TECT (hajn co

CpepaHa 6p3nHa 3a NpeHoc Ha
nogaTouu (annmkaTUBHO HUBO) NPEKY

bp3auHaTa Ha

ronemuHa og 10 GB nomery jaBHa MobuIHa KOMyHMKaLmcka >60 Mbps MPEHOC Ha
onepaTopoT M TEPMUHANHKOT ypes | Mpexa (Mbps) BO BpEMEHCKMOT gﬁﬁﬁaﬁm o
Ha KOPUCHWKOT CO KOPUCTEHE Ha WHTepBar BO KOj CE BPLUK MEPEHETO;

HTTP npotokon.

CpepHa bpaunHaTa Ha npeHoc Ha

noaaToum Koja ce nocturHysa npu | CpeaHa 6p3nHa 3a npeHoc Ha BpauHara Ha
CMMHYyBak-€ Ha TecT hajn co noaaTouun (anankaTUBHO HUBO) MPEKy

ronemuHa og 10 GB nomery jaBHa MobMMHa KOMyHMKaLmcka >40 Mbps MPEHOC Ha

0nepaTopoT U TEPMUHANTHUOT ypes,
Ha KOPUCHUKOT CO KOPUCTEHE Ha
HTTP npotokon

Mpexa (Mbps) BO BpEMEHCKUOT
WHTEpBan BO KOj Ce BPLUM MEPEHETO;

nofaToLy no Tect
pyT! (naTuwTa)

Bp3auHa 3a npeHOC Ha noaaToum

MPeKy jaBHa pagMoOKOMYHWKaLMCKa M
nojaoBHa Hacoka

pexa ( GSM, UMTS, LTE u 5G NR) Bo

CpegHa bp3nHaTa Ha NpeHoc Ha
noaaTowy Koja ce NoCTUrHyBa npu
npuKavyBare Ha TecT ajn co
ronemuHa og 10 GB nomery

CpeqaHa 6p3anHa 3a NpeHoc Ha
nogatoum (IP HMBO) Npeky jaBHa
MOGMMHa KOMYHWMKaLMCKa Mpexa

Bp3nHara Ha
NpeHoc Ha
nogatouy no

OMLUTUHN.
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TEPMUHAIHWOT ypes Ha KOPUCHUKOT

(Mbps) BO BPEMEHCKMOT UHTEPBAN BO

BpenHocra ke

W OMepaTopoT CO KOpUCTEHE Ha KOj Ce BPLUM MEPEH-ETO; buge og

HTTP npoTokon. WH(hOpMaTHBEH
KapakTep
bpauHaTa Ha

CpepHa BpamnHaTa Ha npeHoc Ha MPEHOC Ha

noaaToLy Koja ce NoCTUrHyBa npm
npuKavyBare Ha TecT ajn co
ronemuta og 10 GB nomery
TEPMUHAMHUOT Ypea Ha KOPUCHUKOT
W onepaTopoT CO KOPUCTEHE Ha
HTTP npotokon.

CpepnHa 6p3unHa 3a NpeHoc Ha
nogaTouu (anaukaTUBHO HUBO) NPEKY
jaBHa MobuWnHa KOMyHWKaLmcka
Mpexa (Mbps) BO BpeMeHCK1OT
WHTEPBan BO KOj Ce BPLUM MEPEHETO;

noaaToum no Tect
pyTH (NatuwTa).
BpegHocTa ke
oupe ox
WH(hOpMaTHBEH
KapakTep

lMpoueHT of BpeMeTo 3a koe MepHMOT yped padoten Ha noeauHeyHu TexHonorun (GSM, UMTS,LTE u 5G NR)

[MpoLeHT o BpeMeTo 3a koe
MepHWOT ypep paboTen Ha
noeanHeyHun TexHonorum (GSM,
UMTS, LTE n 5G NR)

MpoLeHT o BpeMeTo 3a Koe
MepHWOT ype paboTen Ha
NOEANHEYHN TEXHONOTUM

YouTube cepBuc

Bngeo MOS J.343.1 npenopakata
Ce KOpUCTM 3a Mepee Ha
cybjekTBHaTa npupoga Ha
KBarnMTETOT Ha BMAEOTO LUTO Ce
npesema of jaBHuTe
KOMYHWKaLMCKN BE3XNYHN MPEXKM.
AnroputmoT J.343.1 ru komBuHupa
CUTE KapaKTepuUCTUKN Ha BULEOTO
3a fa fobvie KBanuTeTHa BpeaHOCT,
BKIy4yBajKku Kogupare, Komnpecuja
W 3aMp3HyBak-e.

CpeqHa BpeHOCT 0/ CUTE N3MEPEHH
MPUMepOL|Y MO NOAATOYHU CECUMU.

BpegHocT og 1
[0 5.

YcnewHocT Npu cUMHyBatbe Ha web cTapHuum (browsing)

Ce cymHyBa cogpkuHa co
ronemuHa og 1MB og geduHupanu
web CTpaHuLy BO BpeMe Tpaere
04 5 cekyHaw.

[MPOLEHT Ha YCMeLwwHOCT npu
CUMHYBaH-e Ha web
CTpaHuum=HeycneLHo cumHaTn web
CTaHW/6poj Ha 0buam 3a CMHyBaHE
Ha web ctann*100

(DVB-T ) curnan

JauuHa Ha enektpuyHo none Ha DVB-T curHan u BER
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JaunHa Ha enekTpuyHO nore Ha
DVB-T curHan nsmepeH Ha
paguonpueMHNK BO CTaLMOHAPHM
TOYKM

Bit error rate (BER)

KymynaTtusHa jaunHa Ha eneKkTpu4Ho
none

BepojatHocT Ha rpeLuka nocrne Viterbi
nekoamparse (Bit Error Rate after
Viterbi - VBER).

E =56 dBuV/im un
rpeLuka nocne
Viterbi
Aekoanpare<2*104

NHdopmaumnte
3a jaunHaTta Ha
€NEKTPUYHOTO
nosne Ha DVB-T
curHarn Ke ce
NPUKaXu Ha mana
CO UHopMaLK
3a fjataTa Ha
MepeHse,KaHanor,
nMe Ha
onepaTopoT,
npeaasaren,
arnoTMeHT
30HaMER, BER n
WH(opmaLmja 3a
NOKpUEHOCTa.
BpegHocTtute ce
OfHecyBaT 1 3a
Mepetsa npu
peLLaBatbe Ha
crop nomery
NPETNATHUK U
onepartop

*I'pachuukm NpuKa3 Ha 3MepeHUTe NapaMeTpy 3a KBanuTET of Tabenata Ha 0BOj NPUNOr BO

eneKTpoHcka hopma Ce CO CNeHNBE KapaKTePUCTUKM:

1. TexHUYKM KapaKTEPUCTUKM
MpuemHo HMBO Ha curHan ([edmHupaHa konop kapta):

GSM

* [oGap: RxLev > -85dBm, cvHa

* [pudpatnue: -95dBm < RxLev < -85dBm, 3eneHa

* HapBopewHo nokpusawe: -103dBm < RxLev < -95dBm, upBeHa
* Henpudartnus: RxLev < -103dBm, bena

UMTS

LTE

fo6ap: CPICH RSCP > - 95dBm, cuHa
Mpudatnue: (-105dBm < CPICH RSCP < -95dBm, 3eneHa
HapBopewHo nokpuBawe: -115dBm < CPICH RSCP < -105dBm, ypseHa
Henpudatnus: CPICH RSCP < -115dBm, 6ena

* Huoa noronemu og -100 dBm(RSRP > -100dBm) ce gecuHupa NOKpUEHOCT CO
Ho6ap curHan:,cuHa

* [pwudpatnus: -110dBm < RSRP < -100dBm, 3eneHa

* HapgsopewHo nokpuBamwe:-115dBm < RSRP < -110dBm, upseHa
* Henpudatnue: RSCP < -115dBm, 6ena
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95G NR: (< 1 GHz)
»  [lob6ap: SS-RSRP = -82.8, cvHa
*  Mpudpatnme: --92.8 dBm < SS-RSRP < - 82.8 dBm, 3eneHa
*  HapBopewHo nokpuBawe: -112.8 dBm < SS-RSRP < -102.8 dBm ,upBeHa
*  Henpudarnus: SS-RSRP <-112.8dBm , 6ena

5G NR: (1.8 GHz 1 2.1 GHz)

*  [o6ap: SS-RSRP =-91.7 dBm, cuHa

*  Mpudarnme: -101.7 dBm < SS-RSRP <-91.7 dBm, 3eneHa

*  HapBopewHo nokpueawe: -111.7 dBm < SS-RSRP < -101.7 dBm, upBeHa
*  Henpudarnus: SS-RSRP <-111.7 dBm, Gena

5G NR (3.4 — 3.8 GHz)

No6ap: SS-RSRP = -97.4 dBm, cuHa

Mpudatnue: -107.4 dBm < SS-RSRP < -97.4 dBm, 3eneHa

HapBopeluHo nokpusame: -117.4 dBm < SS-RSRP < -107.4 dBm, upseHa
Henpudatnue: SS-RSRP < -117.4 dBm, bena

DVB-T
» [o6ap DVB-T curHan (E = 56dBmuV/m n BER < 2*104),cvHa
» 3aposonuteneH DVB-T curvan (E =256 dBuV/m n BER > 2*10-4),3eneHa
* Hema nokpueHoct co DVB-T curHan (E < 56 dBuV/m), upBeHa
2. MopatoyeH dopmat Bo kml, kmz dopmaT, map info map nogatoyeH npukas co MEpHU

pesynTaTn ycpeaHeTu Ha 50 MeTpu
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Mpunor 4

METOAONOrnn

NPS (Network performance score) MeToaonoruja 3a oueHyBatbe Ha jaBHa
pagvoKomyHMKaumcka mpexa cornacHo npenopaka ITU-T E.840 n TexHuykmn usBewaj ETSI TR
103 559

Co 0Baa MeTOZ0/I0rMja Ce OMMLLYBA HAYMHOT Ha OLIEHYBaHe Ha jaBHUTE PaNoKOMYHUKALIMCKA
MpEXM BO MOrred Ha NPeHoc Ha nogatouy 1 rosop. Co oLeHyBaeTo ce BoBeayBa euKkaceH HaumH
3a NPECMETYBak:€ Ha BKYMHA OLiEHa Koja I OTCTMKyBa BKYMHIUTE TEXHUYKM Nepd)OpMaHCH Ha Mpexara.
MeTogoT v 3ema BO MpefBun M WM AaBa pasniyHa TEXMHA HA MepHUTE napameTpu Koj ce
pPEenpeseHTaT1BHY 3a AafeH CEPBUC M T KOMOMHMPA BO eJjHa OLeHa Koja noHaTamy ce koMBuHMpa co

OoueHuTe o4 apyrute cepsucin CO PassiniHU TEXNHCKU (baKTopM BO BKyMNHa oLeHa.

OueHyBatbeTo Ce npasu Co Jofernyeawe Ha 6040BM 3a pasnMYHUTE CEpBUCUM MEPEHU BO
pasnnyHK reorpadpcku nogpavja 1 Ha KpajoT ce npecmeTyBaaT 60A0BM 3a BKyMHA OLEHA Ha jaBHaTa
paguoKyMHUKaLmMcka Mpexa. [eorpadpckute nogpavja npupoHecyBaaT KOH BKynHaTa oOueHa Co

pasnuyHa TeXuHa.

Co oBaa meTogonorvja ce aeuHUpaHn Tpu reorpadhcku nogpavja:
e  OnwTtunu Hag 12 000 xwuTenu BknyyyBajkv ro v rpag Ckonje

e  OnwTtunu nomery 5 000 n 12 000 xwuTenu
e Tect pymu (natuwra)

MeTogonorujata M Creaum HacokuTe AafeHn BO TexHuykuoT u3sewTaj ETSI TR 103 559 w

npenopakata ITU-T E.840

LeeuHupare Ha mepHUme napamempu u 6pojom Ha 60008u

1. Tosop:
Tabena 1
yCrnoB now npar | gobap npar 6oa08M
HeycneLwuern nosuum Bpeme Ha
BOCMOCTaBYBakbe 90 % 100% 200
< 30 cekyHau
[peknHaTh NoBULY 10% 0% 250
CpeqaHo Bpeme Ha 10s 35 150
BOCMOCTaBYBakb€ Ha NOBUK
M HT Ha NOBWLM Kaj
Kopmoggcnociasysaul-be E|}|Ja Bpewe Ha
BOCMOCTaBYBakb:e 3% 0% 100
nosuk e nogonro og 10 > 10 cex
YHOM
CEKYHAM
Bpeme Ha
BOCMOCTaBYBatb€ Ha NOBMK
nog koe ce 10 % oa 5s 1s 50

YCMELLHO BOCMOCTABEHMUTE
MOBMLK
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Ksanutet Ha rosop (MOS) 25 45 100
cpefHa BpegHocT
KeanuteTt Ha rosop (MOS) MOS<1 6 10% 0% 100
T0LUM NpUMEPOLY
KBgnMTeT Ha rosop (MOS) 4.00 475 50
Hajoobpu npumepoLm
BkynHo 1000 6ogosu
OyHKUmWjaTa 3a eBanyauuja nomery now npar 1 gobap npar e nuHeapHa:
MaKc. .
0 now npar pobap npar
3a cekoj napameTap 6040BKTE CE NPECMETYBA HA CMEAHNOT HauMH:
6O'CLOBI/IMep_HapaMeTap — MaKc. 6O'CLOBI/IMep.HapaMeTap X BPE€AHOCTyep.napamerap —/I0II IIpar (1)

2. MepHnwn napameTpu 1 6040BK 3a OLEHYBakE 3a NPEHOC Ha nogaTouu

J06ap npar—Jioul npar

BkynHuoT 6poj Ha 6040BM 3a NpeHoc Ha noaatoum u3Hecysa 850 1 e noaeneH Ha Tpu

KaTeropum:

e [lpeHoc Ha nogatouu co HTTP npoTokon - makcumym 350 60408m
e Bupgeo ctpummtr YouTube annukauuja - makcumym 250 60081
e HTTP uHTEpHET NpenucTyBare - Makcumym 250 6008m

2.1 npeHoc Ha nogatoum co HTTP npTokon

Tabena 2.1
Cros now npar | goba TEXUHCH
y P Aodap npar takTop/6oa0BK

HTTP UL/DL npoueHT Ha | BkynHo Bpeme
ycnewHocT * Ha

BOCMOCTaBYBake 80 % 100% 70 6opoBu

u TpaHcdep < 40

CEKYHIM

HTTP Op3vHa Ha npeHoc 0 1000 0.049
nojposHa Hacoka (DL)
HTTP 6p3nHa nog Koja ce
tajnoumre 10% op 0 1000 0.063
npUMepoLUTE AOjA0BHA
Hacoka (DL)
HTTP 6p3nHa Hag Koja ce
Hajnobpute 10% on 0 1000 0.028
NpUMepoLMTE A0jA0BHA

Hacoka (DL)




HTTP 6p3nHa Ha npeHoc
nojgosHa Hacoka (UL)

1000

0.049

HTTP 6p3nHa nog Koja ce
Hajnowwute 10% og
npumepouuTe NojaoBHa
Hacoka (UL)

1000

0.063

HTTP 6paunHa Hag Koja ce
Hajaobpute 10% og
npumepoLuTe nojaosHa
Hacoka (UL)

1000

0.028

BkynHo

350 6ogoBK

* MpeTcTaByBa OfHOC Of YCMELWHO KOMMeTMpaHu TECTOBM W BKYMHWOT 6poj Ha 3ano4HaTh TeCTOBM.
Bo 0BOj 0HOC Ce BKIyYeHM HeycnewHuTe W NpekMHaTUTe TECTOBM KoM He Ce Ha bapate Ha

KOPUCHUKOT.

OueHyBaweTO Ha 6p3nHMTE Ha NPEHOC Ha NOAATOLM Ce BPLUM CO AoAenyBake Ha 6040BM 0
0 no 1000 Bp3 ocHOBa Ha norapuUTamcka 3aBMCHOCT Ha BpojoT Ha 6040BM of Bp3nHaTa Ha NpeHoC.
loToa Ce BPLLM MHOXeH€ CO COOABETHUOT TEXMHCKM (hakTop 1 ce cobupaat 6ogoBuUTe 04 CUTE MEepHH

napameTpu.

6opoBKM
1000
900
800
700
600
500
400
300
200
100
0

0 500

1000 1500

Uplink
Downlink

2000

2500 Mb/s

3a napametapot ,HTTP UL/DL npoueHT Ha ycnewHocT* dhyHKLmMjaTa 3a eBanyauuja e mHeapHa u ce
NpaBu Ha UCT Ha4WH 1 uctaTa opmyna (1) kako 3a rosop.

2.2 Bupgeo ctpumuHr YouTube annukaumja

Tabena 2.2
yCrnoB now npar | gobap npar 6oposu

[MpOLEHT Ha ycreLueH Bpeme po npBa 80 % 100% 125
BMAEO CTPUMMUHT cnuka <15 's
CpegHa  BpegHOCT  Ha
suge0 MOS 3.5 5 37.5
BpeaHoct Ha Buaeo MOS
Hap koje ce Hajpobpute 3.5 4.5 25

10% o npumepoLu
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CpeqaHo Bpeme A0 npBa
cruiKa 5s 1s 37.5

[MpOLEHT Ha npumepoLy

Kaj koj BpeMeTO [0 npBa chmifg 1nOpSBa 10% 0% 25
cnuka e noronemo og 10s
BkynHo 250 6ogoBK

OyHkuMjaTa 3a eBanyauuja nomery now u gobap npar v gogenyBakeTo Ha 6040BM 3a Cekoj MepeH
napameTap € NnHeapHa 1 ce NpasuW Ha UCTMOT HauuH 1 hopmyna (1) kako 3a roBop.

2.3 HTTP uHTEpHET NpenucTyBame

Tabena 2.3
yCrnoB now npar | gobap npar 6oposu

[MpOLEHT Ha ycneLeHo Bpeme |:a 80 % 100% 125
BYMTAHW CTPaHU BUNTYBaHE" <5 S
CpeqnHa BpeaHoCT Ha
BPEMETO Ha BYUTYBa-E Ha 3s Os 125
CTpaHuua
BkynHo 250 Bogosm

* Bpeme Ha BuMTYyBatb€ € BpeMe 3a KOe KOMMNETHO € BYMTaHa Web CTpaHuuaTa unm e cumHar
npBuoT Mera 6ajT.

[Mpecmemyesarse Ha ekyneH 6poj Ha 60008U Ha jagHa padUuOKOMyHUKaUUCKa Mpexa

[Hobuennte 6ogoBK 3a CEKOj BU HA CEPBHC KOj € 3eMeH BO NPeaBua Npu OLeHYBakeTo
noHaTamy ce MHOXaT CO COOABETHU TEXMHCKM (haKTOpK 3a CEKOj CepBUC 1 ce cobupaart cropea
(hopmynarta:

60/J0BH = 6O,£[OBI/IFOBOp X TeX. Q)aKTomeop + 60,£LOBI/IHpeH0C na nog- X TEX. ci)aKTopnpeHOC Ha Mo, (2)

€0 Toa ce fobuea bpojoT Ha bogoBYM 3a ofgpeaeHo reorpadcko nogpadje (onwTuHu Hag 12 000
xutenu, onw Tty nomery 5 000 1 12 000 xwuTenu n TECT pyTU-NaTuwTa).

BopoBsuTe 3a npeHoc Ha nogaTtouy ce gobusaat co cobuparbe Ha 6040BMTE Of CEKOja
kateropuja (HTTP npeHoc Ha nogatoum, Buaeo ctpummir YouTube n HTTP npenucTysarse)

BkynHuoT 6poj Ha 6040BM ce 3a Liena Teputopuja Ha Apxaeata ce fobusa co cobuparse Ha
BoposuTe of oaaenHuTe reorpadicku nogpavja AeuHMpaHn norope, NPeTX0AHO NOMHOXEHM CO
TEXMHCKMTE (PaKTOpY 3a Cekoe reorpadocko nogpadie:

00A0BH gy = O0M0BHay 12 000 5. X TEX. PAKTOP a7 12 000 1. T
602!0131’1nomefy 5000 1 12000 3. X TEX. ‘baKTOpnomefy 5000 1 12000 % T
6OAOBHT6CT pyTH HaTULITA X Tex. q)aKTOpTECT pyTH naTyLITa (3)

TeXWHCKUTe (haKTOpM 3a MPEHOC Ha NOAATOLY W TOBOPHM YCIIyTU:

Cepsuc TeXMHCKN hakTop
'oBOp 0.4
lMpeHoC Ha noaaToLu 0.6
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TexuHckn akTopu 3a reorpadcku nogpavja:

['eorpadpcko nogpavje

TexuHCKK dakTop

OnwTunm Hag 12 000 xutenu u rpag Ckonje 0,5
OnwtrHun nomery 5 000 1 12 000 xwuTenu 0,35
TecT pyTv natuwTa 0,15

MakcumanHuoT 6poj Ha 6o40BK KOj AadeHa PaaMOKOMYHIMKaLMCKa Mpexa MoxXe fa i aobue

nsHecysa: 910.

METOAOHOWIja 3a MepeHe Ha KBanuTeT Ha yciyra-npeHoc Ha roBop

o Benchmarking

Ce mepart cuTe onepaTtopu napanesnHo.

V3rnegoT Ha Npo30opeLoT rv 3anasyBa CrieaHUTE YCIIoBY:
3a reHepupatbe Ha NoBUK:

BpemMe Ha BocnocTaByBare Ha nosuk og 30 cexk;

Tpaekr-e Ha nosuk og 120 cexk.;

nay3sa nomery nosuum og 10 cex.

Ce BpLUM CaMO BOCMOCTaBYBHE Ha MOjAOBEH NOBUK
BpemeTpaerweTo Ha npo3openot e 30cek+120cek.+10cek.
Ce BpLUaT Mepetra BO Hacoka mobile to mobile

o [okpeHaT cnop of NPeTNNaTHULM UK KpajHU KOPUCHMLN

OUTDOOR meTogonoruja—mepersarta ce BpLiaT BO HenocpeaHa bnusnHa Ha agpecata Ha
Koja € CKIy4YeH AOroBOPOT Ha MPETNNAaTHUKOT MMM KPajHUOT KOPWUCHWMKOT KOj ro MOKpeHan
CnopoT.

/3rnepoT Ha Npo30peLoT rv 3anasysa CreaHUTE YCMNoBU:

BpeMe Ha BOCMOCTaByBate Ha NoBuK-30 Cex;

Tpaekre Ha noBuk-120cex.;

nay3sa nomery nosuum-10 cex.

Ce BpLUM CaMO BOCMOCTaBYBHE Ha MOjOOBEH NOBUK BpemMeTpereTo Ha MepereTo He Tpeba
Aa e nokpatko og 120 mMuH.

BpemeTpaerweTo Ha npopeuoT e 30cek+120cek.+10cek

Ce BpLuaT Mepetba BO Hacoka mobile to fix

MeTogonoruja 3a Mmepere Ha KBanuTeT Ha ycnyra-KBanuTeT Ha roBop

Benchmarking

OueHka MOS - Mean Opinion Score — ITU ro pgedwuHupa Kako BpegHOCTM Ha
npegeduHnpaHa ckana, cnopeq koja cybjekToT (aeauumpaHa NMYHOCT) BPLUK OLeHYBaHe
cropen, HeroBo MUCrewe 3a nepcopMaHcuTe Ha TpaHCMUCKja NPeKy TENEdOHCKN CUCTEM
KaKo 3a KOHBep3aLja Taka 1 3a cnyLuare Ha roBopeH matepujan.

CuctemoT Koj ro kopucTi AreHupja 3a cHumatrbe Ha MOS ce 6a3supa Ha POLQA anroputam.
Perceptual Objective Listening Quality Assessment (ITU-T Rec. P.863) 3a gobusame Ha
MOS-LQO oueHyBHe.
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= MOS-LQO - npetcraByBa 06jeKTMBHO OLEHyBake Ha KBanuTeTOT Ha rOBOP, a
OLEHYBakeTO Ce BpLIM CO TFeHepupawe Ha noeuuM M cHumawe Ha MOS-LQO
BpeaHocTuTE.

= [loBWLW Ce reHepupaHi Co KOPUCTEHE Ha anfMKaTUBHO PELLEHNE 3a MEPEHE Ha KBanuTeT
Ha roBop KopucTejku POLQA anroputam.

= 3a reHepupare Ha MoBMK Ce KOPUCTW CLeHapuoTo of ,MeTtogonornja 3a Mepere Ha
KBaNUTET Ha yCnyra-NpeHoc Ha roBop “,ce KopucTaTt TeneOHCKI anapaTtit Co anfnkaumja
3a KOMyHMKaLja 1 CnopeayBatbe Ha FOBOP CO MOXHOCT 3a MeryCeBHO KOMyHULMparE, ce
CO Len cHumarse 1 penpogyumpare Ha MOS-LQO BpegHocTH

= KBanuTeToT Ha roBOp Ce Mepu BO npaseL;
= MobuneH ypea-mobuneH ypea
= Ce BocnocrasyBa nosuk mobile to mobile, ce chumat MOS-LQO BpegHocTuTe BO fBeTe
Hacoku annukauujaTa 3a reHepupare Ha MOS oueHka Kaj MOBUITHKOT ypes.
= [lpn Mepere Ha NapameTapoT KBANMTET Ha rOBOP CO aHanuaa ce gobuBaat BpeaHOCTM
Ha cnegHuTe napameTpu
-[TpOLEHT Ha yCnewWwHOCT Ha NOBULY
-[pOLEHT Ha Npek1HaTH NOBMLM
-Bpeme Ha BocnocTtaByBatbe Ha NoBULM
[Mpu objaByBar-e Ha MH3BELITauTE Ke Guae NpeunsMpaHo HAYMHOT Ha MEPEH-E Ha NapameTapoT
OHOCHO Aanu Mepetbata ce npaBaT kako MobWneH ypea — roBopeH cepep Ui MobuneH ypes-
MobuneH ypea

MeTogonoruu 3a mepeke Ha KBanuTeT Ha ycnyra — MpeHoc Ha nogaTouu

MeTtoaonoruja 3a Meperbe Ha 6p3vHa 3a NPEHOC Ha NOAATOLM NPEeKy jaBHa
paguokomyHuKauucka mpexa (GSM, UMTS, LTE n 5G NR) npeky HTTP npoTokon Bo AojaoBHa
Hacoka

= Benchmarking

= Ce mepart cuTe onepaTopu napanesiHo

= Ce BpLUM BOCMOCTaBYBake Ha NakeTcka cecuja, ce Mepu 6p3nHaTa Ha NPeHoC Ha noaaToLm
Koja Ce MOCTUrHyBa Npu CUMHyBakwe Ha ofpedeH TeCT (hajn nomery oneparopoT u
TePMUHANHKOT ypes. Ce BpLUM Mepetbe Ha BpanHa Ha NpeHOC Ha NodaToumM Ha annmkaTUBHO
HWBO MpEKy jaBHa PaAMOKOMYHWKauMCKka Mpexa BO [0jaoBHa Hacoka, kopuctejkm HTTP
NPOTOKON

= 3a Mmeperba Ha b6p3nHa Ha npeHoc Ha nogartoun Kopuctejku HTTP npoTokon ce KopucTu
cepeep co HTTP agpeca Ha CTpaHaTa Ha OnepaTopoT Ha koja uma noctaeeHo ¢hajn og 10 GB,
O[HOCHO 3a CLieHapuo 3a CUMHYBake Ha hajn (download). 3a cumHyBak-e Ha TecT ajnoT Ke
Ce KOpUCTM BpeMeHcKa pamka of 7 CekyHau

= BpeMe Ha BOCnocTaByBake Ha nakeTcka cecuja € 30 cekyHau

= TepMuHanHuTe ypeau Ke BpLAT Mepewe Ha napameTapoT cpedHa 6p3nHa 3a NpeHoc Ha
noaaToLm (annmkaTBHO HUBO) MPEKY jaBHa pagnokoMyHukauucka mpexa (GSM, UMTS, LTE
n 5G NR) napaneHo co TepMUHanHUTE ypean Kou ke npasat noBuLy ce 40 UCMOMNHyBake Ha
YCIOBOT 3a MUHMManeH Bpoj Ha NoBuMLM NOCE6HO 3a HaceneHu MecTa u pyTu.

= BpemeHCKMOT Npo3opeL, ce COCTOM Of BpeMe Ha BOCMOCTaByBaHe Ha KOHeKLWja+3ataneHo
BpeMe 3a CMHyBate Ha ajn+naysa. BpemeHckunoT npo3opel ke u3Hecysa 30+7+5
CEKYHIM.
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MeToponoruja 3a Mepere Ha Op3vHa 3a NPEHOC Ha NOAATOLM NpPeKy jaBHa
papuokomyHukaumcka mpexa (GSM, UMTS, LTE u 5G NR) npeky HTTP npoTtokon Bo nojaoBHa
Hacoka

= Benchmarking
= Ce mepart cuTe onepaTopu napanesnHo
= Ce BpLUM BOCMOCTaBYBake Ha NakeTcka cecuja, ce Mepu bpauHaTa Ha NPeHoOC Ha noaaToLm
Koja ce MOCTUrHyBa Npw NpuKadyBare Ha OApeneH TeCT ¢hajn noMery TepMUHAmNHWOT ypes u
onepatopoT. Ce BpLUM Mepete Ha BpanHa Ha NPEHOC Ha NOAATOLM BO 40jAOBHA HAcoKa Ha
annuKaTMBHO HUBO NPEKY jaBHa PagMOKOMYHUKaLMcKka Mpexa, kopuctejku HT TP npoTtokon
= 3a Mepera Ha Bp3nHa Ha NpeHoC Ha noJaTouu BO MOjAOBHA HAacoka Ce KOpUCTU CepBep CO
HTTP agpeca Ha cTpaHaTa Ha onepaTopoT Ha Koja ce npukavyBa reHepupaH ajn og 10 GB
Ha CTpaHaTa Ha TepMuHaneH ypes, O4HOCHO 3a CLiEHapUo 3a npukavyBare Ha ajn (upload)
3a npukadyBare Ha TecT (hajnoT Ke Ce KOPUCTY BPEMEHCKA pamKa 0f 7 CEKYHAM
= Bpewme Ha BocrnocTaByBare Ha nakeTcka cecuja € 30 cekyHau
»  TepMuHanHuTE ypeam Ke BpLUaT Mepete Ha napameTapoT cpegHa bp3vHa 3a npeHoc Ha
noAaToLm (annukaTuBHO HWUBO) Mpeky jaBHa pagnokoMyHukauucka mpexa (GSM, UMTS, LTE
n 5G NR) B0 nojaoBHa Hacoka, napaneHo co TepMUHanHUTE ypeau Kou ke npasat noBuLm ce
[0 UCMONHYBake Ha YCroBOT 3a MUHUMarneH 6poj Ha NoBMLM NOCEBHO 3a HaceneHn MecTa u
pYTH.
BpemeHck1oT npo3opeL, ce COCTOM Of BPEME Ha BOCMOCTaBYBak-E Ha KOHeKLMja+3aLaeHo BpeMe
3a CUMHYyBatbe Ha (hajn+naysa. BpemeHcknoT nposopel ke nsHecya 30+7+5 cekyHau

o MokpeHaT cnop oA NPeTNNAaTHULM UNKN KpajHU KOPUCHULIM

= QUTDOOR meTogonoruja—meper-arta ce BpLaT BO HenocpeaHa bnusuHa Ha agpecata Ha
Koja € CKnyyeH JOroBOPOT, HA NPETMNATHUKOT UMK KPajHUOT KOPUCHUKOT KOj rO MOKpeHasn
CnopoT.

= Ce BpLUK BOCNOCTaBYBak-e Ha NaKkeTCcka cecuja u ce Mepu BpanHaTa Ha NPeHOC Ha noaaToLm
Koja Ce MOCTUrHyBa MNpu CUMHyBarme Ha ofpedeH TecT (hajn nomery onepaTopoT M
TepMUHANHWOT ypea. Ce BpLUM Mepere Ha Bp3nHa Ha NPeHOC Ha NoAaTouM Ha annmKaTMBHO
HWBO NpPEKY jaBHa pagMOKOMYyHUKaLMCKa Mpexa, kopuctejku HTTP npoTokon.

= 3a Mmeperba Ha 6p3nHa Ha npeHoc Ha nogartoun KopucTejkn HTTP npoTtokon ce kopucTu
cepeep co HTTP agpeca Ha cTpaHaTa Ha onepaTopoT Ha Koja UMa noctaseH ¢ajn og 10GB
OOHOCHO 3a CLIEHapUO 3a CUMHYBae Ha tajn (download)

= 3a CMMHyBakbe Ha TecT (hajfoT ke ce KOPUCTM BpeMeHcka pamka of 15 cekyHau.

= [laysaTa nomery gge nocneaoBatenHu naketcku cecum (download) nanecysa 15 cekyHau

= BpeMe Ha BOCnocTaByBatb€e Ha nakeTcka cecuja € 30 cekyHau

=  BpemeHCKMOT Npo3opeL, ce COCTOM Of BPEME Ha BOCMOCTaBYyBaHe Ha KOHeKLyja+3agaaeHo
BpeMe 3a CUMHyBarbe Ha ajn+naysa. BpemeHckuoT npo3opel ke usHecysa 30+15+15
CEKYHAM.

= BpojoT Ha cecum kou ce mepar He € noman og 50

MeTogonoruja 3a Mepetbe Ha napameTap NPOLIEHT Ha YCMELWHOCT 3a BocnocTaByBawe Ha HTTP
KOHeKLuja BO A0jA0BHA 1 NOjA0BHA HacokKa

= Benchmarking

= Ce Mepart cuTe onepaTopu napanenHo

= Ce Mepu NMPOLEHT Ha YCMELLHOCT 3a BocrnocTaByBake Ha HTTP koHekuuja BO A0jaoBHA M
NojooBHA Hacoka Npu CUMHyBake W NpukayyBawe Ha TecT ¢ajn nomery onepartopot u
TEPMUHAITHUOT ypes.
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Bpeme Ha BocrnocTaByBame Ha KoHekuuja e 30 cekyHawm.
Tecr hajnoT e co ronemuHa og SMB.
TecTOT Ke UMa BpMEHCKa pamka [0 LienoCcHO CUMHYBare/nprkadyBare Ha TecT ¢hajror.

o) nOKPEHaT cnop oA npetnnaTtHULKM Unu KpajHVI KOPUCHULN

Ce Mepu COpHUOT onepartop.

Ce Mepu NPpoLEHT Ha HeycneLwHy 06uan 3a BocnocTaByBawe Ha HT TP koHekumja BO Aoja0BHa
HacoKa W NPOLEHT Ha NPeKMHaTW cecun Ha ycnyrarta npu BocrnoctaseHa HTTP koHekuuja Bo
[0j0BHA HAacoKa NPy CUMHYBak-E Ha TECT (ajfl NOMery oneparopoT U TEPMUHASTHUOT ypes.
Bpeme Ha BocnocTaByBarse Ha koHekuuja € 30 cekyHaw.

[Nay3aTa nomery fse nocneaoBaTesiHu NakeTcku Cecum U3HecyBa 5 cex.

Ce Mepu NpOLEHT Ha Heycnelw K 0buan 3a BocnocTaByBare Ha HT TP koHekumja BO
[0jO0BHA HAacoKa W NPOLEHT Ha NPeKWHaTK cecum Ha ycnyrata npu BocnoctaseHa HTTP
KOHeKLMja BO 40jA0BHa Hacoka, kopucTejkm HTTP npoTtokon, Ha TecT aji Koj € NocTaBeH Ha
HTTP cepsep:

TecT ¢hajnot e co ronemuHa og 10GB.

3a CMMHyBakb-€e Ha TecT ¢hajroT ke ce KopUcTM BpeMeHcka pamka og 10 cekyHau
BpemeHck1oT npo3opeL, ce COCTOM Of BPEME Ha BOCMOCTaBYBakE Ha KOHEKLMja+3agaieHo
Bpeme 3a CMHyBate Ha hajn+naysa. BpeMeHCcKMoT npo3sopel ke n3Hecysa 30+10+5
CEKYHaM.

BpojoT Ha cecum Kou ce mepat He e noman og 50

MeTogonoruja 3a Mepete Ha naTeHuuja

Benchmarking

Ce mepart cuTe onepaTopy napanenHo

Ce BocnocTaByBar ping nakeTcku cecum Ha host 8.8.8.8.

Ce Bocnoctasysar 5 ping cecun co ronemuHa og 800bytes n 25 ping cecun co ronemnHa og
32 bytes.

Ce Mepu naTeHUmMja BO MUNIUCEKYHAN

MeTtoponoruja 3a mepetre Ha YouTube cepBuc 1 kKBanuteT Ha BUAeo

Benchmarking

Ce mepart cuTe onepaTtopu napanesiHo

Ce BpLuM Nperneq Ha BMAEO coapxuHa Ha Tpu Buaea Bo Full HD pesonyumja Bo Tpaewe of
45 cekyHam

YouTube setup time og 15cekyHam

Ce mepu VMOS napameTtap B0 paHr o 1-5 cornacHo VMOS ckanata 1 ce npukaxysa
cnopeabeHo Kako NpoceyeH napameTap no onepaTop 04 UHPOPMATUBEH KapakTep.
MeperaTa ce npaBaT Co KopucTewe Ha J.343.1 anroputam.

Mpu Mepetbe Ha NapaMeTapoT KBanUTET Ha BUAEO CO aHanM3a ce AobuBa MHopMauvja 3a
napaveTap Bpeme [0 npsa cnvka o BUaEO.

MeTtoaonoruja 3a Meperbe Ha napameTap YCnewHoCT 3a CUMHyBake Ha web cTpaHuum
(Browsing)

Benchmarking

Ce mepart cuTe onepaTtopu napanesHo

Ce BpLUM CUMHYBat-e Ha CriegHUTe web cTpaHuum:

-World webpages: www.google.com, www.wikipedija.org

-Local webpages: www.a1.mk, www.telekom.mk, www.time.mk, www.reklama5.mk,
www.kurir.mk, www.alsat.mk, www.vecer.mk, www.slobodenpecat.mk, www.pazar3.mk.
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http://www.google.com/
http://www.wikipedija.org/
http://www.a1.mk/
http://www.telekom.mk/
http://www.time.mk/
http://www.reklama5.mk/
http://www.kurir.mk/
http://www.alsat.mk/
http://www.vecer.mk/
http://www.slobodenpecat.mk/
http://www.pazar3.mk/

= Browsing setup time og 5 cekyHau
lMogaToyHUTE Cecum ce NpaBat napanenHo Co roBop Ce 40 UCMOMHYBakeTO Ha YCNOBOT 38 MUHUMaTEH
Bpoj Ha NOBWLW MO HaceneHn MecTa.

MeTtogonoruja 3a mepewe Ha DVB-T curHan
o Benchmarking

= Ce mepart cute DVB-T onepaTopy BO CTaLMOHAPHK TOYKM CO XOPWU3OHTANHO nonapuanpaqa
aHTeHa Ha BucoumnHa og 10m op 3emja

= CrauuoHapHuTE TOYKM 3a Mepere ce u3bupaaT Taka LUTO Ja HEMA AMPEeKTHa npenpeka
(objekT, ApBO U Ap.) BO HenocpeaHa Gnu3nMHa OOHOCHO Ja MMa OMPEKTHa BMAMMBOCT CO
npefaBaTeniHaTa TouYKa JOKOMKY TEPEHOT ro J03B0IyBa Toa

= Bo rpagosute ce Bplum meperse Ha DVB-T curHan Ha noBeke (UKCHU TOYKM pacrnpeseriHi BO
mpexa og 500m x500m

= Bo ManuTe HaceneHn MecTa MEPEHETO Ce BPLUM BO €AHa PUKCHA TOYKa Unn BO NOBEKe 0f
e[iHa TOYKa [JOKOSIKY ce paboTu 3a MorosieMo HaceneHo MecTo

= Ce 3abenexysaar crefH1Te NOAATOLM: UME Ha ONepaTop, MMe Ha npeJaBaTenHa nokauuja,
“Me Ha anoTMEHT 30Ha, IMe Ha MEpPHa TouKa, reorpadiCki KOopanHaTK Ha MepHa Touka (WGS
84) n paTym Ha mMepere

= Ce mepu: SFN kaHan, KymynaTMBHOTOHMBO Ha jauMHaTa Ha eneKkTpUYHOTO none Ha DVB-T
curHanot, MER (Modulation error ratio), BepojaTHOCT Ha rpeluka npeg Viterbi gekogmnpare
(BER before Viterbi), BepojaTHocT Ha rpeLuka nocne Viterbi aekoauparse (BER after Viterbi).

o [lokpeHaT cnop of NPeTNNaTHALM UK KpajHi KOPUCHALM

= Ce Mepu camo CMOPHKOT oneparop,

= QUTDOOR meTogonoruja—mMeper-ata ce BpaT BO HenocpeaHa bnusnHa Ha agpecata Ha
Koja € CKIy4YeH [O0roBopoT, u3nuKW WTO NOBAUCKY KOMKY LUTO A03BOMYyBa MPOCTOPOT 3a
npucTan co BO3UNOTO Kaj NPETNNATHAKOT UK KPajHUOT KOPUCHUKOT KOj o MOKPeHarn Cropor.
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Tect pyTu:

Mpunor 5

TecT pyty

ABTonaTu un MarncTpanHu naTuuiTa:

HenHuua 1: paHuua co P. Cpbuja (TabaHosue)-KymaHoBo-MunaguHoBum-Benec-
l'eBrenuja-rpanna co P. Mpuuja (boropoguua) (175 km);

Hennuua 1': Mpunen-pagcko—-Benec—KymaHoso—-rpanuua co P. Cpbuja (TabaHoBue)
(200 km);

HOennnuw 2: Tpannya co P. byrapuja (dese banp)-Kpusa MNanaHka—CtpauuH—PomaHosLe
(KymaHoBo)-MunaguHoBLy—061konHuLa ~ Cronje-TeToBo-T ocTuBap-Kn4eso-
Mogomorbe—Ctpyra—rpanuua co P. Anbanuja (KadacaH)(298km);

Oentnua 3: KpctocHuua Mogmorbe-Oxpua—Kocen—Pecen-butona-Ipunen-Benec-
LUtun—Kovann-[enyeso-rpanuua co P.Byrapuja (PamHa Huga)(318km);

Oennnuya 3’ Tpavuua co P. Anbanuja (Ce. Haym)-Oxpua—Kocen—PeceH—gennuua
Butona (kpctocHuua Kykypeuanm)-rpanuua co P. M'puuja (Meyntnvja)(127km);

[Oennnuya 4: Mpanuya co P. Kocoso (Bnaue)-kpctocHuua CteHkoBel-06uKkonHuua
Ckonje—lletpoBeu-kpctocHula Benec-Csetn  Hukone-LUtun-Pagosuw—Crpymnya—
rpaHuua co P. Byrapuja (Hoso Ceno)(205km);

[ennHuua 4’ -Konpgoso-Obukonnuua Ckonje-MunaguHosuu-Ceeti Hukone-LTun (93km)

PervoHanHu natuwra:

[ennuua 5: butona-Lemup Xucap-Knyeso—MakegoHcku bBpog-Tpunen (140 km);
Oennnya 6: Tesrennja-borgaHun—Crap  [ojpan-BanangoBo-Ctpymuia—beposo-
Mexyeso—[enyeso (139 km);

HOennuya 7: CtpaumH-Kpatoso-lpobuwtun—packpchuua Kpynuwre—KovaHu-BuHuua—
Beposo (118 km);

Oennmya  8:  [peHoBo-Kasapapun—HerotuHo-MNenennwre-LTtun—-Ceetn  Hukone-
KymaHoBo (140 km)

[Oennnua 9: Mpannua co P. Kocoso (JaxwuHue)-Teapue-JeryHoBue—Patae-Llenunwre-
Tetoso-Tlonosalllanka-TetoBo-locTnBap-Masposu aHosu-Lebap—Crpyra (230 km);

[Oennuua 10: rpannya co P. Mpumja (Mapkosa Hora)-Makasn—Liapes [JBop—OteLeBo—
Crere—Oteweso-Tpnejua (80 km);

3a TecT pyTuTe He e AeuHupaH MuHUManeH 6poj Ha nosuumn. EfHa TecT pyTa ke 6uae usmepeHa
MUMUMYM eHaLL.

[lokonky ce HanpaBaT Mepetba Ha e Of e4Ha TecT pyTaTa, pesynraTuTe of Meperata Ke Brnesat
BO BKYMHWTE pe3ynTaTi 3a ucrata.
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Mpunor 6

OnwTunm n rpag Ckonje

Bo cnepHata Tabena ce gagexn onwtuHm u Mpag Ckonje co MHGopmauumja 3a MuHUManeH 6poj Ha

MOBMLM COrMacHo NocneaH1oT oduumjaneH nonuc Ha HaceneHueTo Bo Penybnuka MakegoHuja:

MuHumaneH 6poj Ha noBMLM

Mo HaceneHue og Bpoj Ha MuHumaneH 6poj Ha
onwTtuHu/lpag Ckonje KUTenu noBULW
Ckonje 526502 2633
KymaHoBO 98104 491
butona 85164 426
TeToBO 84770 424
[Npunen 69025 345
['octneap 59770 299
Oxpug 51428 257
Crpyra 50980 255
Crtpymmua 49995 250
Benec 48463 242
LLTun 44866 224
KnyeBo 39669 198
Kasagapuu 35733 179
KouvaHu 31602 158
PagosuLL 24122 121
borosute 22906 115
JlnnkoBo 22308 112
CryoeHnyanm 21970 110
['eBrenuja 21582 108
Bpanuunwre 19842 99
YKenuHo 18988 95
HeroTuHo 18194 91
Kpusa MNanaHka 18059 90
Teapue 17694 88
NnuHpeH 17435 87
[ebap 15412 77
CeeTun Hukone 15320 77
BuHuua 14475 72
PeceH 14373 72
bpeeHnLa 13645 68

33



[lenyeso 13585 68
Mpobuwtyn 13417 67
[onHeHu 13126 66
ApaynHoBO 12676 63
OnwTuHu nog 12 000 xutenu
bocunoso 11508 58
bepoBo 10890 o4
Bacuneso 10552 93
BanaHgoBo 10508 93
Yyyep - CaHgeBo 9200 46
MeTpoBeLl 9150 46
JeryHosue 8895 44
Kpyweso 8385 42
Yallka 71942 40
KpatoBo 7545 38
borgaHuy 7339 37
[emnp Xucap 7260 36
Hoso Ceno 6972 35
Conuwre 6713 34
MakegoHcka KameHuua 6439 32
MakegoHcku bpog 5889 29
YewmnHoBo - ObneLleso 5471 27
Moruna 5283 26
KpuBoratutaHu 9167 26
Masposo n Poctyuie 5042 25
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Mpunor 7

U3BewrTaj og mepersa Ha DVB-T

AreHunjata ke objaByBa pesyntatu of Mepewata 3a DVB-T BO CTauuOHapHM TOYKM Ha web

cTpaHuuaTta www.komuniciraj.mk Ha Mana co MH(opmaLmm

3a: ume Ha DVB-T Onepatop, SFN kaHan,

npegaBsaTer, 30Ha Ha MOKPUBAKE (anOTMEHT 30HA), KyMynaTMBHA jauMHa Ha ENeKTpUYHO none

[dBuV/m], MER [dB], BepojaTHocT Ha rpeLuka nocne Viterbi
[aTyM Ha Mepere U MHopmaLmja 3a NoKpUeHocTa.

fexoguparse (BER), ume Ha MepHa Touka,
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Mpwunor 8

HaunoHaneH u3BewTaj 3a cocTojoaTa Ha KBaNnUTET HA jaBHU eNIEKTPOHCKN KOMYHUKaLMCKK
ycnyru o6e36eaeHu npeKy jaBHM paguoKOMYHUKALIMCKX MPeXu

AreHuwjaTa nogroTayBa u3BeLLTau 3a coctojbata Ha KBanuTeT Ha jaBHU €MeKTPOHCKI KOMYHWUKaLMCKU
ycnyrn 3a onwtuHn/Tpag Ckomje,  TecT pyTM W HaUMOHaneH wW3BewwTaj 3a onepaTopu Ha
paavoKOMyHUKaLMCKn Mpexu/ycnyrv Bo Penybnuka MakegoHuja Bo crnegHuoT oopmar:

ACIKK

PENYENAMKA MAKEAOHMIA
AFEHUMUIA 3A ENEXTPOHCKW KOMYHMKALIMM

V|3B€UJTaj 3a napamMeTpu 3a KBaJIUTET Ha JaBHHU

KOMYHUKaLMCKKN MpeXXu 3a onwtuHa XXXXXX
MepetbaTa ce usspuenu 8o nepuogot of XX.XX.XXXX go XX.XX. XXXX

1 Bpoj Ha NoBMLUM W NOAATOYHW CECHM NO onepaTop

l- I

36



2 MpoueHT Ha yenewHu noeuum (=98% 3a HauuoHaneH ussewTaj)

3 MNpoueHT Ha NpeKuHaTH NoeuuM (<2% 3a HauwoHaneH WagellTaj)

4 BpeMme Ha BocrnocTaByBak-e Ha NOBUK(<7CeKyHau 3a
HauuoHaneH usBewwTaj)
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5 MpoueHT Ha ycnewHH cecHd NP CHMHYBakse W NpUKadYyBake Ha
tajn og SMBE

6 MOS oueHa 3a KBanWTeT Ha rosop (BpeaHocT Bo padr og 1 go 5)

7 Bp3auHa Ha npedoc Ha nogatouu(>60Mbps 3a HaceneHn MecTa

>40Mbps 3a TecT pyTH, 3aQ0NKUTENHW BpeAHOCTH 3a HauuoHaneH
M3BELTaj NpM cCUMHYBaHe Ha nogaTtouu-downlink)

II ) “
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8 lNpoueHT Ha yCNewHocT 3a CHMHYBakbe Ha web
cTpaHuuym(Browsing)

|||‘I|1W‘l|“|

9 VMOS oueHa 3a KBaNnUTET Ha BMAEO No Nnpenopaka J.343.1
(BpegHocT Bo padr og 1 go 5)

10 Bpeme go npea cnuka of BUgeo
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11 MpoueHT Ha y4ecTBO Ha TEXHOMOMNMK 3a BpeMeTpaek:e Ha
NOBMLK

e e

12 TMpoLUeHT Ha Y4ecTBO Ha TEXHONOIMK 33 BpEMETpaeke Ha
nofaToMHW CECHM

13 boayearse Ha NnepdopMaHcH Ha MpeXa No onepaTop

-

40



