Bp3 0cHOBa Ha uneH 24 cras (1) anuneja 3) a Bo Bpcka co uneH 126 cras (2) u cTas 3) 04 3aKoHOT 3a
eneKTPOHCKUTE KoMyHUKaLmK (CnyxbeH BecHuk Ha Penybnuka Makeaoruja 6p.135/2025 u 269/2025),
[npekTopoT Ha AreHuujaTa 3a eNeKTPOHCKM KOMYHUKALUK Ha /1.GE200 £ ropuwa, poHece

NPEANOr-NPABUNTHUK

3a NapameTpUTe 3a KBANMTET HA jaABHNTE eNEKTPOHCKK KOMYHUKALUCKM YCNYTH KOM ce
obe3beayBaaT npeky jaBHa pauOKOMYHMKALMCKa MPeXa KaKo M Ha4YHHOT U nocTankara 3a
BplUEH:e Ha KOHTPONa W Mepet-e Ha NapaMeTpuTe 3a KBanuTer

Ynen 1
MNpeamer

(1) Co 0BOj NpaBUNHUK C& NPONULIYBAAT NapameTpuTe 3a KBAanuTeT Ha jaBHUTE eneKTPOHCKW
KOMYHUKALMCKW YCNYTH, HAYWHOT W NOCTankata 3a BpWeHe Ha KOHTPONna U Mepere, CoApXUHaTa,
dopmara M HayMHOT Ha objasyBate Ha MHPOPMauMW BO BPCKAa CO KBANUTETOT Ha jaBHUTE
€NeKTPOHCKIM KOMYHUKaLIUCKK yenyrv kou ce 06e3beaysaaTt npeky jaBHa paauoKOMyHUKaLMCcKa Mpexa
OA CTPaHa Ha AreHuujaTa 3a eneKTPOHCKW KOMyHUKaLUM, BO HATaMOLWWHWOT TeKCT AreHuujara.

(2) AreHuujata rv KOHTPONMpa ¥ Mepi napameTpuTe 3a KBanuTeT Ha jaBHWTE EeneKTPOHCKMU
KOMYHWKAUMCKW YCNYMM, WTO Ce YTBPAEHW BO OBOj NpasunHMK, a ocobeHo 3a cneaHuBe jaBHu
€NEeKTPOHCKA KOMYHUKALMCKW YCnyru:

e JaBHO f0CTanHK TENEeOHCKM YCNYr1 BO jaBHA PAAMOKOMYHUKALMCKa MpeXa;
e JaBHuW ycnyru 3a NpeHOC Ha NOAATOLM NPeKy jaBHa PaanoKOMyHUKALMCKa Mpexa;
e Ycnyrm kou ce 06e3beaysaart npeky emuTtysawe Ha DVB-T curdan

Ynen 2
O6Bpcka Ha onepaTopuTe 3a KBaNMTET Ha jaBHK €NEKTPOHCKH KOMYHWUKALMCKK YCNYTH KoM ce
obe3benysaar npeky jaBHa paMOKOMYHMKaLMUCKa Mpexa

(1) Oneparopor Tpeba aa obesbeau kBanuTeT Ha jaBHUTE ENEKTPOHCKM KOMYHUKALMCKW YCnyri
BO COMMacHOCT CO 3aKOHOT 3a eNEKTPOHCKUTE KOMYHUKALMU W OBOj NPaBUMHKK.

(2) OneparopoT Tpeba fa obesbean KopucTere Ha yCryrTe CO MUHUMAnHO HUBO Ha KBanuTeT
COrNacHo AeKnapupaHuTe napameTpu 3a KBanuTeT Kako WTO € HaBeAeHo BO 4YneH 3 oA 0BO)j
MpaBunHuk.

(3) Mpu mepersara, AreHuujara ke rv 3eme BO NPeaBUA AOKYMEHTUTE KOM Ce OAHeCcyBaar Ha
napameTpuTe 3a KBanWTeT Ha TenoTo Ha eBPONCKUTE perynatopu 3a eneKTPOHCKM KOMyHMKaLum
(BEREC), craHpapaute wivnu TexHwykute cneuudukaumu Ha EBPONCKMOT TENeKOMYHMKaLMCK
WHCTUTYT 3a cTaHgapauaaumja (ETSI), Esponckmot komuteT 3a cTangapauaaumja (CEN), Esponckuor
KOMUTET 3a enekTpotexHuyka craHgapamsaumja (CENELEC), MerfyHapogHata yHwja 3a
TenekomyHukauuu (ITU), MefyHapoaHara opranusaumja 3a crangapausaumja (1SO), MeryHapoakara
enexTpotexHuyka komucwja (IEC) u KoHdeperumjata Ha eBpoNCKUTe aaMWUHUCTPaLMK 33 NOWTH U
TenexkomyHukauwi (CEPT).



Ynen 3
WHdopmauum 3a KBaNUTET Ha jaBHH €NEKTPOHCKM KOMYHUKALMCKK YCNYTH KOM ce
obe3beayBaar npeky jaBHa paJHOKOMYHMKALMCKa MpeXa

(1) Onepatopot Tpeba nopatouuTe KoW Ce OAHECYBaaT Ha NapameTpuTe 3a KBANUTET Ha jaBHUTE
eMEKTPOHCKM KOMYHWKAUMCKW yCnyru Aa ri aoctaeu Ao AreHuujata u aa rv objau Ha ceojata Beb-
CcTpaHa Hajaoyra 30 AeHa no UCTEKOT Ha COOABETHUOT NEPHOA 3a A0CTaBYBaE M3BELITA.

(2) lMapameTpuTe 3a KBANUTET Ha jaBHUTE ENEKTPOHCKA KOMYHUKALUCKK ycnyru oA cTas (1) og
0BOj YneH ce faaeHu 8o Mpunor 1 1 Mpunor 2 kou ce CoCTaBeH Aen Ha 0BOj NPABUNHUK.

(3) OnepatopoT Tpeba Ha Gaparwe oA AreHuujata Aa M A0CTasu noparouute aeduHUpaHu Bo
0BOj NpaBunHWK BO pok oa 15 aeHa oA AeHOT Ha NpueMoT Ha 6apareTo.

(4) AreHuujaTa MOXe Aa ro 3afioMKu1 OnNepaTopoT Ha jaBHN eNeKTPOHCKN KOMYHUKaLMCKK YCIyT
na obesbeau onpeaeneH MUHMManNEH KBanNWTET Ha YCnyrata BO COTMACHOCT CO 3aKOHOT 3a
eNEKTPOHCKATE KOMYHMKaUMWW W OBOj NpaBMNHMK. 3afoMmKyBaweTo MOXE Aa Ce OfHecyBa Ha
nonobpysawe Ha oafeneH napamertap, 0Tkako ke ce 4obujaT cpeaHu BPEAHOCTH Ha AeduHupanuTe
napameTpy, No U3BpLIEHUTE Mepetba Ha TepuTopujata Ha Penybnuka Makepoxuja v objaBysaeTto
Ha HaUMOHANHUOT u3BelwTaj 3a onwTuHK/rpad Ckonje W TeCT pyTW. HauMOHanHWOT U3BewWTaj ce
u3paboTyBa Kako CpeaHa BPEAHOCT Of W3MEPEeHUTe BPEAHOCTH Ha AeUHMpaHUTE napameTpu 3a
KBanuTeT 0f CUTE Mepera HanpaseHu no onwTuhu/rpan Ckonje v TecT pyTH AeduHUPaHK BO 0BOj
NPaBUNHKK.

(5) 3a HoBM onepaTopu KOM BReEryBaaT Ha NasapoT Ha ENeKTPOHCKW KOMYHMKaUuM CO CONCTBEHa
pafiMOKOMyHMKaUWMCKka Mpexa, 00BpCKUTe 3a napaMmeTpuTe 3a KBanuUTeT ke Baxar BO COMMacHOCT Co
ycnoBuTe oA fAoaenexuTe onobpeHuja.

Ynen 4
O6BpcKu Ha ONepaTopoT NPKU Mepetbe Ha NapamMeTpPUTe 3a KBANUTET Ha jaBHUTE eNEeKTPOHCKK
KOMYHWKaUWCKK yenyru Kou ce oBe3beayBaar npeky jaBHa paguoKOMYHHKaLMUCKa Mpexa

(1) AreHumjata BplUM PEOBHO MEpere Ha napameTpuTe 3a KBafUTeT Ha jaBHWTE eNEeKTPOHCKK
KOMyHUKaLMckn ycnyru kou ce obesbeaysaar npeky jaBHa pafMOKOMYHMKaUMCKa MpexXa, Kako W
Mepere Ha napameTpuTe 3a KBanuTeT Ha jaBHUTE eNeKTPOHCKU KOMYHUKALWCKK YCNYTU BP3 OCHOBA
Ha NOKpPeHaT cnop 04 NPETNNATHUK UK OA KPaeH KOPUCHWK JOKONKY 3a Toa uma notpeba.

(2) Onepatopure Tpeba Ha AreHuvjata aa v 0besbepar ycnoev 3a BpLieHEe KOKTPONa U Mepeke
Ha napameTpuTe 3a KBanUTeT Ha jaBHUTE ENEeKTPOHCKW KOMYHUKALMCKM YCNyrd WTO WM W
obeabepysaar Ha CBOWTE NPETNNATHULM UMK KPajHU KOPUCHULM.

(3) Bo cnyuaj Ha nogHeceHo Gapatbe 3a peluasatke Ha cnop npef AreHuwjara Koj ce oaHecysa
Ha nNapameTpuTe 3a KBaNUTET Ha YCNyruTe WTO ONepaTtopoT My rv obesbegysa Ha NPeTNNATHUKOT
COrNACcHO CKNYYEHUOT AOroBOP, NOTPEOHO e Ha CTPYYHUTE Nuua oA AreHumjaTa Aa UM ce OBO3MOXM
npucTan Ao TepMUHanHara onpema v NpucTan Ao noxkauujara 3a fia Moxe Aa ce Hanpasw npoBepka
Ha napaMeTpuTe Aanu ce BO COTNAacHOCT CO OHWE KO Ce NPONULAaHK BO AOTOBOPOT.

Ynen 5
Mepetba Ha napaMeTpuTe 3a KBaNMTET Ha jJaBHUTE €NEKTPOHCKH KOMYHMKALIUCKK YCNYTH WTO
ce oBe3beayBaar npeKy jaBHa paiMOKOMYHUKaLMCKa Mpexa

AreHumjaTa co KOPUCTEHE Ha MEPHA ONpemMa BPLWW PEAOBHU MEPEH:a Ha NapameTpuTe 3a Keanurer
Ha jaBHUTE ENEKTPOHCKM KOMyHuKauucku ycnyrw wrto ce obeabepysaar npeky jaBHa
PaaMOKOMYHUKaLMCKa Mpexa.

Ynex 6
(1) MapameTpute 3a kBanuTeT aeduHUpaHu co 0BOj [paBUnHWUK, ce OAHEeCyBaar Ha cuTe
OnepaTopu KOM HyAaT jaBHW ENeKTPOHCKM KOMYHMKAUMCKM YCNyrd npeky COncTBeHa jasHa

o



PaMOKOMYHUKALIMCKA MPEXa CO e/IeH Wnu noBeke KoJ0BY 3a MAeHTHGMKaLmja Ha mpexata (MNC).
[loxonky onepaTopoT nocedysa noeeke Kkoaosu 3a uaeHTMdmkaumja (MNC kogosu), Toraw
napameTpuTe 3a KeanuTeT fecuHupany Bo MpaBunHKKOT ce npumerysaar 3a cekoe MNC nocebHo.
Bo cnyuaj Ha nopHeceHo bapatbe 3a peluasarbe Ha cnop O/ NPETNNATHUK Ke Ce Mepart napameTpute
3a KBanuTeT feduHUpaHu co 0BOj MPaBMIHKMK KOW CE OfHECYBaaT Ha OnepaTtopoT CO KOj & CKITyyeH
NpeTnNaTHUYKMOT Aorosop Ge3 ornea Aanu onepaTopoT noceaysa CONCTBEHa WM U3HajMeHa jaBHa
PanMOoKOMYHUKaLMCKa MpeXa.

Ynew 7
MapameTpy 3a KBaNWTET Ha jaBHK eNEKTPOHCKM KOMYHMKaUMCKn yenyru wro ce obesbeaysaar
npexy jaBHa paMoOKOMyHMKaLKCKa Mpexa

(1) AreHumjaTa BpLM Mepera Ha CnejHnBe napameTpu 3a KBaNUTeT Ha jaBHUTE eNeKTPOHCKK
KOMYHHKaLMCKK yenyrv WwTo ce obeabeyBaar npexy jaBHa paavoKOMyHHKaLMCKa MpeXa AeuHUpaHK
B0 IMpunor 3 Ha 0Boj MpaBuNHKK KOj € HEroB COCTaBeH Jen:

a) napameTpu BO 3aBUCHOCT O/} TEXHOMNOrHja:
- Hweo Ha curian (04AaenHo No TeXHONOMK)

6) napameTpu BO 3aBUCHOCT OA YCNyruTe:

- [oBOpHYW ycnyru:

« [JloctanHocT Ao Mpexa

MpucranKocT Ao ycnyra (NPOLEHT Ha HeYCneLuH NOBHLM)
OnpXNMBOCT Ha ycnyra (NPOLEHT Ha NPeKUHaTH NoBHLK)
Bpeme Ha BOCNOCTaBYBaE Ha NOBUK
Keanuter Ha roeop
MpOLEHT oA BpEMETO 3a Koe MepHMOT TenedoH paboTen Ha NoeAMHEYHH TEXHONOTMM
(GSM, UMTS, LTE 1 5G NR)

- [peHoc Ha nogaroum:
» Heycnewnu obuam 3a socnocTasysare Ha HTTP koHexumu
« [pexuHath cecuu Ha ycnyrata npu BocnoctaseHa HTTP koHekuuja
« BpauHa 3a NPEHOC Ha NOAATOLM NPEeKY jaBHa PaAMOKOMYHHKaLHCKa MpexXa (
UMTS u LTE n 5G NR)
NateHyuja
Keanurer Ha Bupeo npexy YouTube cepauc
YCnewHoCT Ha CUMHyBarbe web CTpaHuLM
lMpOLEHT Of BPEMETO 33 KOE MEPHHOT TenedoH paboTen Ha NoeaUHEYHN TEXHONOMMM
(GSM, UMTS, LTE 1 5G NR)

(2) Onepartopot Tpeba GecnnatHo aa 06e3beau TexrHuyku yenoeu, oa TvnoT: SIM kapTuuku 6e3
orpaHuvyBaibe Ha: rosop, nogarouu, IVR Gpoeen 3a rosop v HTTP cepeep 3a NnpeHOC Ha noaaTtoum
KOM Ke Ce KOpHUCTaT 3a noTpebuTe 3a Mepere Ha napameTpuTe 3a KBanuTeT Ha jaBHUTE eNeKTPOHCKH
KOMyHuKaLwmcky yenyry. OnepatopoT He Tpeba aa aoaenv 6uno kakeu npuoputeTh Ha SIM kapTuukuTe
[OAENEeH! 33 KOPUCTEHE NpW MEperme Ha NapameTpuTe 3a KBanuWTeT Ha jaBHUTE EneKTPOHCKK
KOMYHUKAUMCKY yCryrit wiunu Ha IMEI-Te Ha TepMUHanNHKTe ypeau Ko v KopucT AreHumjaTa 3a oBaa
HameHa.

(3) Oneparopor Tpeba Ha Oapawe Ha AreHumjata aa 0be3bean MOXHOCT 3a npuKkayyBare Ha
dajnosu, CO paanuyKa ronemuHa, e noronema og 10 GB, Ha Heroe HTTP cepaep co Len mepere Ha
OpauHK Ha NPEHOC Ha NOAATOUM, BO POK He NOAONT OA 7 AeHOBK OA AeHOT Ha BapamweTo.

(4) Oneparopot Tpeba aa 06e3beam dyHkumoHanHocT Ha HTTP cepeepuTe 3a NPEHOC Ha NOAATOLM
W A2 BplUM OJPXKyBawe Ha WCTUTE CO LEn Aa ce OBO3MOXW HenpeyeHa pabota npu epliewe Ha



meperbata of CTpaHa Ha AreHumjata. AreHuujata ke ru MHGHOPMMPa OnepaTopuTe 3a NOYETOKOT Ha
Mepewara 3a kpeupare Ha HaumoHaneH u3seLwTa;.

Ynen 8
TecT pyTh Wnnu TecT noKauum

(1) MeperaTa Ha napameTpuTe 3a KBanuTeT Ce BPLLUAT Ha TecT pyTy Aeduuuparu 8o Mpunor 5,
B0 onwrunw/rpag Ckonje co Hap 5000 xutenu aedukHuparm 8o MpUnor 6 UM Ha CTaLUMOHAPHI TOUKM.
(2) Mpu KpeupameTo Ha TEeCT PYTHTE M TECT NoKaUMKTE Ce 3emaat BO npeasua Ynarcreara of
ETSI EG 202 057.

(3) Meper-ata 61 M OBOIMOXUNE HA KOPUCHULIMTE HA YCNYrW NECeH YBKA BO NapameTpuTe 3a
KBanuTeT, HUBOTO Ha MEPEeH CUrHan U TexHonorujaTa co Koja onepatopor ru obesbeayea ycnyrure,
KaKo ¥ cnopepba nomefy ABa unu noeeke onepaTopy.

(4) Peaynratute 4o6rerm 04 M3BPLIEHUTE MEpetba MOXaT a Buaat cnopeayBaHu Camo AOKONKY
€ KOpUCTEeHa UCTaTa MepHa MeToaonoruja.

(5) MepewaTa Ha napameTpuTe 3a KBanuTeT MOXE 4a Ce BPLIAT Ha NOKauWK Kaae onepatopor
MMa AeKnapupaHo MOKPHEHOCT CO MpeXa M KOPMCHMKOT Ha ycnyrata ouekysa ga gobwe ycnyra.
BaksuTe Meperba Ce BpLar 3a NoTBpAa Ha YCNOBUTE COAPXaHH BO AOTOBOPOT NOMEly OnepaTopoT U
NPeTNNaTHUKOT.

(6) Mepewara op cTas (5) 04 0BOj UneH Ce BpLAT Cnopea MeToAONorky nponuwany eo Mpunor
4 Ha 0BOj NPaBHIHKK.

Ynen 9
Mepetbe Ha napameTpy 3a kBanuter Ha DVB-T curian

(1) AreHumjata BplM Mepera Ha KBAanWTETOT Ha CHMrHanoT Ha AWrTanHata Tepectpujanta
Tenesuauja (DVB-T). CurHanoT og aurutanHata TepecTpujanta Tenesuamja 1peba aa rv 3agosonysa
HOpPMaTMBMTE KOM Ce HaBedeHM BO QuHanNHWTE aKTM Ha pervoHanKara KoudepeHuuja 3a
PafMOKOMYHHKaLIMK 33 NNaHNpake Ha auruTanta Tepectpujanta paguoandysHa cnyxba 8o aenoeu
og pervonute 1 u 3, Bo (ppexseHuuckuTe oncean 174-230 MHz n 470-694MHz. Arenumjara 3a
€NEKTPOHCKM KOMYHUKaUWK BPLUM Meperba Ha kaBanuTeToT Ha DVB-T curHanot cornacHo cneaxuTe
npenopaky: ITU-R SM.1447, ITU-R SM.1875, ITU-R BT.1735 kako u Spectrum monitoring handbook.

(2) AreHuujata BplWM Mepewa Ha CnegHMBE NapameTpu 3a KBanWTeT Ha AuruTanHara
TepecTpujanta Tenesuauja (DVB-T):
- SFN kaHan v gemoaynaumja
- WpeHtudpmkaumja Ha npepasaren
- leorpadcku KOOPAMHATM HA MEpHa TOYKa
- KymynartueHa jauMHa Ha enekTpu4HO none - HUBO Ha curkan (E)
- Ipewka Ha mogynaumja (Modulation Error Rate MER)
- BepojaTHocT Ha rpewka npea Viterbi gekogupatse (Bit Error Rate Before Viterbi -CBER)
- BepojaTtHocT Ha rpewka nocne Viterbi gexoguparbe (Bit Error Rate after Viterbi - VBER), Bo
MOHaTaMOLLHKOT TEKCT cexaae kaae ce cnomeHyea BER ce ogHecysa Ha BER nocne Viterbi
Aexkogupame

(3) Peaynatute of mepersata ¥ BpeAHOCTUTE Ha napameTpuTe 3a KBanuTeT ce npertcragyeaar Ha
mana Ha web nnarcopmara Ha AreHuvjaTa Ha nuHKOT www.komuniciraj.mk (Mpunor 7).




Ynen 10
MeTogonoruu Ha Meperse

AreHumjaTa kpeupa METOLONOMMM Ha Meper:e CO KOW ke Ce MepaT napameTpuTe 3a KBanuTet
Ha jaBHUTE ENEKTPOHCKM KOMyHMKauuMCKM ycnyru Kkou ce obeabeaysaar npexy jaBHu
PafMOKOMYHMKaLMCKK Mpexu. MeToponoruuTe no KoM ke Ce U3BPLUYBaaT Meperara Ce AafeHu Bo
Mpunor 4 Ha OBOj NPaBUNHKK.

Ynen 11
JlocTaBa Ha nofaTroum 3a MpeXHa NoKpUeHocT

(1) OnepaTopuTe CO CONCTBEHA jaBHa PaAMOKOMyHUKaLMCKa Mpexa Tpeba Ha KBapTanHo HUBO,
B0 pok 0o 30 geHa no 3aBplyBakETO Ha KBapTanoT Aa AocTasysaar Ao AreHuujata noaartoum 3a
MPEXHATa NOKPHEHOCT (NOKPUEHOCT Ha TePUTOpHja M NOKPMEHOCT Ha HaceneHue 3a Koj ru KOpucTM
aKTyenHuTe nogartouu oduumjanto objasenu og 3aBoaoT 3a cratucTuka Ha PM) Ha cBojaTa mpexa 1
noKkaumuTe Ha 6asHuTe CTAHULM CO CBOMTE KAapaKTepUCTMKM, COrNacHo ynaTcTeoTo AaaeHo 8o Mpunor
2 Ha 0BOj NPABUNHMK, KAKO U NOAATOLWTE 3@ MPEXHaTa NOKPUEHOCT, COrNacHo co 0A0BPeHKETO 3a
KOpHUCTERE Ha paanodpexBeHUMK.

(2) MNapameTpuTe 3a MpeXHa NOKPUEHOCT ¥ ManuTe 3a MPeXHa NOKPUEeHOCT LWTO v 4oCTaByBaar
onepatopuTe 4o Arexuujara ce aeduHuparn 8o Mpunoror 2.

Ynen 12
O6jasyBatbe Ha nofaTouuTe O Mepetbara

(1) AreHunjata ke rv objaBu nogatouMTe Of CONCTBEHUTE Mepewa Ha Beb CTpanuuarta, co
CTATUCTHYKM NPUKA3, NOAENEH N0 TECT PyTk cornacHo Mpunor 5 u no onwTtuHW/rpag Ckonje, cornacHo
Mpunor 6 og 0Boj MpaBunHUK M NO ONEpaTopu, CO NpuUkas Ha BpOjoT Ha W3BPLLUEHW MEpetba, KoU
yu4ecTyBaar Bo aHanuaata. Mogarouute o4 mepetata ke GuaaT Bo hOpMa U HA HAUMH, TaKa LWTO ke
BupaT NecHo YATNKBK 1 pa3bUpnuBM 3a yuTarenor.

(2) ObjaseHnte nopatouu Of Meperata ke WM OBO3MOXAT Ha rpafaHuTe neceH ysua BO
napameTpuTe 3a KBanuTeT, HABOTO HAa MEPEeH CMrHan W TexHonorujata co koja onepatopot
o6eabeaysa ycnyrute, kako u cnopesba nomery asa unu noeeke onepatopu. AreHumjata ke objasysa
NOAATOLM Off MeperaTa Ha HauMOHaNHo HMBO No onwTuHK/rpan Ckonje W No TecT pyTu. AreHuujata
ke objaBysa peaynratv op mepeiba Ha DVB-T B0 CTaUMOHAPHK TOUKM.

(3) Hokonky co meperara Guae yTBpAeHO fAeka Ha OAPEAEHO Mofpayje OnepaTopoT Hema
MpEXHa NOKPUEHOCT UMM HUBOTO HA MEPEH CUTHaN € NOHUCKO OA HMBOTO AeduHMpaHo 8o Mpunor 2
04 0BOj MPaBMMHUK, UCTOTO ke Ouae onpeaeneHo Kako noapavje 6Ges mpexHa NOKPUEHOCT Ha
OnepaTopoT 04 CTPaHa Ha AreHuujaTa, 3a Wro ke Guae u3secTeH oNepaTopoT Aa Hanpasu CooABeTHa
KOpeKUMja Ha Manarta Ha NoKPUEHOCT WNKU Aia HanpaeW KOPeKLWja Ha NOKPHEHOCTa Ha TepeHOT Taka
LUTO MaMepeHaTa NoKPUEHOCT ke OAroBapa co OHaa NpuKaxaxa Ha AoCTaBeHaTa Mana of CTpaHa Ha
oneparopor. Moapayje 6e3 MpexHa NOKPUEHOCT NpeTcTasyBa Aen oA Teputopujata Ha Penybnuka
MakepoHuja kage oneparopoT He obeabesyea jaBHu eneKTPOHCKU KOMYHUKaLWUCKKU YCIyTH.

(4) WarnepoT v hopmata Ha U3BeLTauTe O/ CONCTBETHUTE HIBPLUEHN MEpeta Ha AreHumjaTa 3a
KBANWTETOT Ha ycnyru kou rv obeabepysaar onepatopute e aaaeH 8o Mpunor 7 v Mpunor 8 Ha 0B0j
NPaBUIHKK,

(5) AreHumjaTa 3a eneKTPOHCKM KOMYHUKALMK BO HaLMOHANHKOT U3BELLTA] MOXE AOMONHUTENHO Aa
06jasu kOMnapaTMeH1 NOAATOLM 33 NApaMeTpy 3a KBANKTET Ha jaBHW ENEKTPOHCKK KOMYHWUKALIMCKA
ycnyru kou ce obeabeaysaar npeky jaBHa eneKTPOHCKA KOMYHMKALMCKa MpexXa 33 UMNNIeMeTPaHH
HOBM TEXHONOTMM KoM ke BuaaT camo of uHGOpMaTUBEH KapakTep kako nocebex u3sewTaj.



Ynex 13
Bnerysaie BO cuna

Co feHoT Ha 3anoyHyBatbe Ha 0Boj MpaBMNHKK, NPecTaHysa Aa Baxy [PaBUNHUKOT 3a napameTpuTe
32 KBaNMTET HA jaBHWTE eNeKTPOHCKM KOMYHMKaUMCKn ycnyru kou ce obesbeaysaar npeky
jaBHa paguokomyHuKaumcka mpexa ( “CnyxbeH Becruk Ha Penybnuka Makeaonuja“ 6poj 220/2023).

Ynex 14

Osoj MpaeunHuk Brierysa Bo cuna co AeHOT Ka objasyBatbe Bo “CnywbeH BecHuk Ha Penybnuka
Makegonuja’. Mo objasysarwero Bo Cnywben Bechuk, ke Oupe objaBeH Ha Beb crpaHara Ha
AreHuujaTa 3a eneKTPOHCKW KOMYHMKaLWK.

Bpoj OfA ’583/5—
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Mpunor 1

Oneparopute Tpeba aa rv objaBysaar CONCTBEHUTE MEPEHbA 3a ieN O NapameTpuTe 3a KBanuTeT Ha
ycnyrute Hasepenu Bo Mpunor 1. Mapametpute kou Tpeba aa ce mepar u 3a kou Tpeba pa ce
[0CTaByBa U3BELUTa] HA KBApTanHoO HUEO A0 AreHuujata ondgakaar:

MapameTpu 3a KBaNMTeT Ha jaBHO AOCTANHN YCNYIM BO jaBHa pafMOKOMYHUKaLMCKa MpexXa

- MNoxp1eHOCT Co MpeXa (Camo 3a onepaTopu CO CONCTBEHa Mpexa);

- MpuUCTanHoCT A0 yenyra- NPOLEHT Ha HeYCNeLH! NOBULIM;

- OApXNMBOCT Ha yCnyra — NPOLEHT Ha NPEKUHATH NOBULM,

- Bpeme Ha BOCNOCTaByBak:e Ha NOBKK;

- BpauHa 3a npeHOC Ha noAaToLyM Npexy jaBHa paauokoMyHukaumcka mpexa (UMTS, LTE u 5G NR)
- KonuyecTeo Ha npexecexu nogarouy no texxonoruu (GSM, UMTS, LTE u 5G NR) 3a cexkoj MNC

- MpoceyHa KONMUMHA Ha NPEHECEeHM NOAATOLM NO NPETNNATHUK NO TEXHONOTUM

BPEAHOCTHW HA NAPAMETPUTE 3A KBAJIUTET HA JABHA PAOUOKOMYHWKALUCKA MPEXA

MokpreHocT co Mpexa
Teput
GSM opuja ﬂopynauu
% ja%
[lexnapupaxut HUBOA Ha CHrHan Ha _ KBapTa | KeapTanH
MpeXa 0/l CTpaHa Ha onepaTopor. Bo%ap; Ritav; >80 upm NHO ol
[ paHK4YHI BPEQHOCTH NPU KO Ce , KBapTa | KsapTanH
CMETa NOKPHEHOCT CO MpeXa Mpudarnue: -95 dBm < RxLev < -85 dBm oo 5
ce:(0HaMy Kage HMBOTO Ha CHHAn nafa | HajjsopewHo NoKpuBatbe: KBapTa | KeapranH
88 Ka;earopma) Jobap* wm -103 dBm < RxLev < -95 dBm NHO of
Jpudparnue”
- GSM: RxLev > -95dBm Henpucpatnue: RxLev < -103 dBm KB:’?J " xaa;;r/anu
- UMTS: CPICH RSCP > -105 dBm
-LTE: RSRP>-110dBmwu UMTS
- 5G NR (< 1 GH2):
SSRSRP >-102.8 dBm Ro6ap: CPICH RSCP > -95 dBm P | R
-5G NR (1.8 GHz n 2.1 GHz):
SS-RSRP >-111.7 dBm Npudpatnme: -105 dBm < CPICH RSCP < -85 dBm “‘ffga “"a‘;}a""
- 5G NR (3.4 GHz - 3.8 GHz):
SS-RSRP >- 117.4dBm HagBopewHo NoKpHBatLe: KBapTa | Keaprand
?F;“;"C“Ha Ha NPUEMHMK nomery -115 dBm < CPICH RSCP = -105 dBm NHO o/
7-3m
Henpudarnus: CPICH RSCP < -115 dBm m:::a xaa;:;ann
LTE




Ho6ap: RSRP > -100 dBm kBapTa | KkeapTan

JIHO o/

Npucparnme: -110 dBm < RSRP < -100 dBm e
HapsopewHo nokpusaie: KBapTa | keapTanH
-115 dBm < RSRP<- 110 dBm nHo/ o/

. Keapra | kBapran
Henpudarnue: RSRP < -115 dBm & ol

5G NR

[obap:
SS-RSRP > -92.8 dBm, <1 GHz KBapTa | keaptand
SS-RSRP >-101.7 dBm,1.8 GHz u 2.1 GHz 1NHO o/
SS-RSRP >-107.4 dBm, 3.4 - 3.8 GHz
Mpudarnue:

-102 .8 dBm < SS-RSRP < - 92.8dBm,< 1 GHz
-111.7 dBm < SS-RSRP =-101.7dBm,1.8 GHz n KBapTa | keaprand
2.1 GHz NHO o/
-117.4dBm < SS-RSRP =-107.4dBm, 3.4-3.8
GHz

HapeopewHo nokpusame:

-112.8 < SS-RSRP =-102.8, <1 GHz
-121.7dBm <SS-RSRP<-111.7dBm, 1.8 GHzwn | xBapra | kBapTanH
2.1 GHz nHO of
-127.4 dBm < SS-RSRP =-117.4dBm, 3.4-3.8
GHz

Henpudartnus:

SS-RSRP <-112.8dBm, <1 GHz KBapTa | Kkeaprans
SS-RSRP <-121.7 dBm, 1.8 GHz n 2.1 GHz NHO o/
SS-RSRP £-127.4 dBm, 3.4 - 3.8 GHz

((BpojoT Ha 0buau 3a
3aB3eMarbe Ha
coobpakaeH kaxan-
BpojoT Ha ycnewHo
Heycnewer nosuk e 0bug 3a nosuk 3emare Ha coobpakaeH
KOH BanuaeH 6poj, o obnacra Ha kaxan)/ (Bpojot Ha
NOKPUBaILE, NPY LTO HUTY NOBMKOT € | 0BMau 3a 3aB3emarse Ha

OArOBOpEH, HUTY Nak cTpaHatakoja | coobpakae > MpoyeHToT Ha

HeYCnewHW noBuUMK 3a

NOBMKyBa Npeno3Hasa TOH 3a kaHan))*100

3athaTeHo UMK nak TOH 3a seoHete Ha | ETSI EG 202 057-3 ::;‘:o:aa"::;;nm w——" > Keaparo
NpUCTanoT Ha noBuKysayoT Bo nepuog | Ce goctaeyeaar u % pHOY 4

oA 30 cexyHaM 04 MOMEHTOT Kora noeAMHEeYHW BPEAHOCTH

Mpexara ja npuma nocnegnxarta uugpa | Ha bpojot Ha 0bugm 3a
op 6pojoT Ha KPajHUOT NPeTNNaTHUK, | 3aB3eMare Ha
coobpakaeH kaHan u
6pojoT Ha ycnewHxo
3eMatbe Ha coobpakaeH
Kasan

8




Bpeme Ha BOCnOCTaByBate Ha NOBMK
MOXe Aa ce aeuHUpa KaKko BpeMEHCKHU
WHTEpBaN 04  MOMEHTOT  Kora
KOPMCHMKOT Mcnpaka Oapawe 3a
KOHeKUMja, Ce jJogeka OHOj KOj ro
resepupa  MOBMKOT  HE  NPUMH
"ALERTING" peka noeukor ce
BOCNOCTaBUN.

YCnewHo BOCNOCTaBEHH U Beke umaat

-

S

> CpepHa
BPEAHOCT Ha BPEMETO
Ha BOCNOCTaByBate Ha
NOBMK

» (npexkuHaTH

(o}

o

Cpeprata BpegHOCT

Ha JouHeHe nocne bupatbe
Ha 6pojoT npu HopManHo
ONTOBapyBake Ha MpexaTta
33 HaLMOHANHN NOBULM:

MobunHa koH
MobunHa: < 7s;

MobunHa KOH huKcHa:

< 5s.

» Ksapranto

MpOLEHTOT Ha NOBULM KOM Beke Ce

Tabena

» CpepgHa bpauna 3a
NPEHOC Ha NoaaToum

JopeneHo coobpakaeH kaxan, a ce noBULK/yCnewwHu
npekuHaTv npeq Aa buaar 3aspuweqn | nosuum)*100%
O/ KPajHHOT KOPHUCHMK, 3 NPKYMHA € '; e ;2:6 T:;TGKOT he > KeapranHo
nopaHoTO NpekuHysate 8o Mpexara | Ce gocrasyeaar u Y pran.
Ha onepaTopor. NOeAUHEYHN BPEAHOCTH
Ha NPEeKWHATH NOBMLM M
YCNELHW NOBULM
Mpexkunati noeuum no 6asxa craxuua > (npekuHaTH
NOBMLM/YCNeLHK
MopatouuTe ce gocTaByeaar 8o excel noBHLM)*100% <2 % no Ba3Ha cTaHuua » KeapranHo

(annukaTMBHO HUBO) Npeky
jaBHa paauoKOMyHHMKaLMCKa
Mpexa 3a CUTe KOPUCHMLM NO
Cpepra Bpanka Ha npeHoc Ha onepaTop (Mbps): nokaxyea
NOAaTOLM Ha HUBO Ha MpexXa nomery 6 Ke
ONEPATOPOT 1 TEPMHKANHHTE ypeH cpeaxa Bpanka 3a npeHoc Ha apTanHo
Ha KODHCHULIUTE noaaToum (Ha annukaTMeHO
‘ HWBO) Npexy
paguoKOMyHHKaLMCKa Mpexa
(w3pasena 8o Mbps) 80
BPEMEHCKMOT WHTEpBan Bo
KOj Ce BPLLUK MEPEHETO .
KonuyecTso Ha
Konuvecteo Ha NpPeHeceHK | NpeHeceHn NoAaTouu no
nopgavouyn no Texwonormu (GSM, | noeanHeHHM TEXHONOTMM Keaprano
UMTS, LTE u 5G NR) 3a cexoj MNC | (GSM, UMTS, LTE u 5G
opnenHo NR) 3a cexoj MNC
OAIENHO

MpoceyHa KONWYMHA Ha NPEHEeceHM NOAATOLM NO NPETANATHUK No TexHonoruja 3a cexoj MNC oanenHo




MpoceyHa KOMMYMHA HA NPEHEeCeHM
nogatoud no  NpeTnnatHuk  no
TexHonoruja 3a cexoj MNC ogaento.

MpoceyHa konuumHa Ha
NPEHECEeHN NoaaToum e
BKYNHaTa KONMYMHA Ha
NpeHeceHn NoAaTouwm no
TexHonoruja /6poj Ha
NPETNNATHALM KOK
KOPHMCTaT NOAATOYHM
ycnymm (3a cexoj MNC
OAQENHO) M3pa3eHo BO
GB

Keapranxo
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Mpwnor 2

MeTogonoruja 3a fqocTrasyBate Ha (ajnoBu 3a NoKpUBaibe Ha jasHa mobunna
PaaMOKOMYHMKALMCKA MpeXa — Manu Ha nokpnsatbe (map coverage files)

Onepatopute Tpeba aa rv JOCTaBaT CBOMTE Manu Ha NOKPHBa:E BO CreAHHOB (hopMar:
ManuTe Ha nokpusare (map coverage files) ce gocraeysaat Bo enexTpoHcka gopma, Co cneaHuse
KapaKTepUCTUKK:

1. Homexknarypa: me Ha onepatop_Texwonoruja_[arym(yyyymm).zip

2. TexHU4KK KapaKTepPUCTHKY:
e [IpUeMHO HMBO Ha CUrHan

o GSM

- Hobap RxLev > -85dBm, cuna

- Npucparnue-35dBm < RxLev < -85dBm, senexa

- HapsopelHo nokpusatse -103dBm < RxLev < -95dBm, upeera

Henpudatnue RxLev < -103dBm, TpaHcnapeHTHa)
[edwHuuuja 3a MpexHa NOKPUEHOCT(rpaHnyHa BPEAHOCT A0 Koja ke ce CMeTa NOKPUEHOCT Co
mMpexa):

- RxLev>-85dBm

o UMTS
- [lobap CPICH RSCP > -95dBm, curHa
MNpudparnue -105dBm < CPICH RSCP < -95dBm, 3enexa

- Hapeopeturo nokpusatse -115dBm < CPICH RSCP < -105dBm, upeexa

- Henpudgartnue CPICH RSCP < -115dBm, TpaxcnapeHTHa
[eduHuupmja 3a MpexHa NOKPUEHOCT (rpaHnyHa BPeAHOCT A0 Koja ke Ce CMeTa NOKPUeHOCT

CO Mpexa):

- CPICH RSCP>-105dBm u

o LTE
- Hueoa noronemu og -100 dBm RSRP > -100 dBm, ce peduHupa
NOKPUEHOCT COo aobap curkan,cuHa
- Mpudparnue-110dBm < RSRP < -100dBm, 3enexa
- HapgopewHo nokpueaise -115dBm < RSRP < -110dBm upeena
- Henpudatnue RSRP < -115dBm, TpancnapeHTHa

[eduHuumja 3a MpexHa NOKPUEHOCT (rpaHMyHa BPEAHOCT A0 Koja ke Ce CMeTa NoKpUeHOCT

CO Mpexa):
- RSRP>-110dBm
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o 5GNR:(<1GHz)
- Hobap: SS-RSRP > -92.8 , cuHa
- Mpucpatnue: -102.8 dBm < SS-RSRP < - 92.8 dBm ,3enexa
- HapsopewwHo nokpueatse: -112.8 dBm < SS-RSRP < -102.8 dBm, upsenxa
- Henpudarnue: SS-RSRP =< -112.8dBm , TpaxcnapexTHa
Jeduruumja 3a MpexHa NOKPUEHOCT (rpaHuyHa BpEAHOCT [0 Koja ke Ce CMeTa NOKPUEHOCT CO MpexXa):
SS-RSRP >-102.8 dBm

o SGNR: (1.8 GHz &2.1 GHz)

- [Hobap: SS-RSRP > -101.7 dBm, cuHa
- Mpudparnue: -111.7 dBm < SS-RSRP < -101.7 dBm, 3enexa
- HapsopelwHo nokpueare: -121.7 dBm < SS-RSRP <-111.7 dBm, upsexa
- Henpugatnue: SS-RSRP < -121.7 dBm, TpaHcnapeHTHa
[eduHuumja 32 MpexHa NOKPUEHOCT (rpaHuyHa BPEAHOCT A0 Koja ke ce cMeTa NOKPUEHOCT CO Mpexa):.
SS-RSRP > -111.7 dBm

o 5GNR:(3.4-3.8GHz)
Dobap: SS-RSRP > -107.4 dBm, cuxa
- MNpudparnue: -117.4 dBm < SS-RSRP < -107.4 dBm, 3enexa
HapgopelwHo nokpusare: -127.4 dBm < SS-RSRP < -117.4 dBm, upeeHxa
Henpudatnue: SS-RSRP < -127.4 dBm, TpaHcnapexTHa
- [JeduHuumia 32 MpEXHA NOKPUEHOCT (fPaHMYHA BPEAHOCT A0 Koja ke Ce CMeTa NOKPUEHOCT CO Mpexa):
SS-RSRP >-117.4 dBm

3a nokpurect co 5G NR pa ce goctaeu eaHa kymynaTueHa mana co eduHupaHuTe HUBOa Ha MpexHa
nokpueHocT (go6ap, npudatnue, HaABOPELLHO NOKPUBaH:E U HenpudaTnuB).

o DVB-T
- Hueoa noronemu oa 56 dBmuV/m, Rx Level > 56dBmuV/m ce pedurmpa
NOKPMEHOCT CO CHrHan, CuHa
- 3a ocraHatuTe noapayja ce aeduHupa noapayje 6e3 MpexHa NnoKPUEHOCT,
TpaHcnapexTHa

Pesonyuuja-ronemuna Ha nukcen (grid cell)=50m x 50m
Coverage probability 8o camuoT nukcen=muH 50% (a0KonKy ja uMa OBaa MOXHOCT BO camata
annukauuja 3a nnaxuparse)

e ManuTe Ha nokpusatse Tpeba aa Gupat npeceueru o rpaxuuata Ha Penybnuka MakejoHuja
(moxonky onepatopoT He ja noceaysa, uctara ke um buae focraseHa)

« [ognoru wro Tpeba ga ce KOpUCTaT BO NpeaukuMjaTa Ha coverage dajnot ce: DTM/DEM
(Digital Terrain Model/Digital Elevation Model) co munumanka pesonyuuja oa 50m, Radio
Clutter Data 3a uena Teputopuja Ha MakegoHuja 1 0CTaHaTih NPOCTOPHKM NOAATOLM KOM WTO
¥ MMa ONepaTopoT, a ucTuTe B1 ce KkopucTene 3a NOTOYHa NPeaMKLM]a Ha NOKPUBaKLE

3. MopartoyeH opmar;
= Pacrepcku chopmar (Raster image wnu grid format)
= ASCII txt, GeoTIFF (tiff+tfw cpajn), Vertical Mapper Grid, Map Infomap, kml unu kmz

(opmat
= [poexumja/Jarym/KoopanHareH cuctem-WGS 84, UTM 34N, meTpuuku
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Kpeupaise Ha BTS ¢ajnosu:
BTS chajnosuTe Ko Ce AOCTaByBaaT OA CTPaHa Ha oneparopuTe Tpeba aa buaat o .CSV dopmar 1
[Aia v CoApXaT 3ajoMmKUTeNnHUTe napameTpu AeuHUPaHK 3a Cexoja TeXHONOoruja CoOABETHO.

Mpumep:
- B7S.cav - Microscft Excel [oo =) s
- Home Inseet F2oe Layout Tamulas Dota Rewe View o@Pown
E ) 1 5 =3 - J A 9 m ﬁll"a:c.—:n:l‘-;« weorkbook
5 i a T .
J LU * —J - 2 Show A Comment: o i L ﬂno. Users 1o Edet Range:
Speiing Research Thesauinn  Tianvate New e RS L EE B £ ) Share X .
Comment - £ St Ink Sncet Workbooc Workback - Tk Changes -
P ueifing I syeinye o Chayg
(8) W V. L v
A g8 C o E ‘ F G H L J [N L "
1 SYSIEM SiTe Cell <o SCR H BSIC AC DIR AT LON i
2 Gm Site Name 1 CellName 1 648090 270 17000 5050 3038 90 §5.012345 25.511725
3
<
s i

Bo npopomkerue ce Aapeny 3agonkutentute napametpu 3a GSM,UMTS, LTEu 5G NR kenuure:
GSM kenucku napameTpu
SANOMKUTENHW NAPAMETPU

MNapamerap Knyyen 36op Tun Onuc

Name Name Sting  Wme Ha kenujata
Tehnology  Technology String  Texwonoruja (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 kenwja BO CTeneHu
UMTS kenucku napameTpu
SALOMKUTENHU NAPAMETPU
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Napamerap Knyyew 36op Tun Onuc

Name Name String Wme Ha xenvjata
Tehnology  Technology String  Texsonoruja (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 CTenenu

LTE xenucku napameTpu

SAJOMKUTENHW NAPAMETPY
MNapamerap Knyven 3bop Tun Onue
Name Name String Wwme Ha kenwjata
Tehnology  Technology Sting  Texwonoruja (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 CTenexu
5G NR xenwcku napamerpu
SAJOMKUTENHU NAPAMETPU
Name Name String Wme Ha kenujata

Tehnology  Technology String  Texwonoruja (5G NR)
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NR-ARFCN
PhyCID
Longitude
Latitude
MCC

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 cTenexu
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Mpwnor 3

SAAOIKUTENHU BPEAHOCTU HA U3MEPEHUTE NAPAMETPU 3A KBAJTUTET HA YCNYTU BO JABHA
PAAWOKOMYHUKALIMCKA MPEXA. MAPAMETPUTE CE MEPAT HA TECT PYTU U NOKALUX CO MEPHA
ONPEMA WHCTANTMPAHA BO CMNELWJANHO MEPHO BO3UNO.

PeructpupaHo HUBO Ha MEpeH
CUrHan oA cTpaxa Ha MobunHuoT
YpeA - CkeHep 3a Bpeme Ha
npegecduHMpaxara TecT pyra.
Mepetbata ce npasar 3a cexoja
TeXHONOruja NooAENHO.

> JaunHa Ha CHrHanoT Bo
pasnuyHK (PEKBEHLUCKIA ONCe3u:

> GSM:
[obap: RxLev >-85dBm
Mpudarnus:

-95dBm< RxLev=-85dBm
HansopewHo nokpusamwe. -
103dBm<RxLev=-35dBm
Henpudarnus:
RxLevs-103dBm

» UMTS:

[o6ap: CPICH RSCP>-95 dBm
Mpudparnus:
-105dBm<CPICHRSCP<-95dBm
HapsopewHo  nokpuBawe:
115dBm<CPICH RSCP<-105dBm
Henpudarnus:

CPICH RSCP=-115dBm

» LIE

[o6ap: RSRP>-100dBm
Mpudarnue:

-110dBm <RSRP=- 100dBm

HapsopewHo nokpuearmwe: -115dBm |

<RSRPs- 110dBm
Hepudarnue:RSRP=-115dBm

» 5GNR: (<1 GHz)
Jlobap: SS-RSRP > -92.8 dBm
Mpudarnue:

-102.8 dBm< SS-RSRP < - 92.8 dBm

HagBsopewHo nokpusame:
-112.8 < SS-RSRP =-102.8

Henpudarnus:
SS-RSRP < -112.8dBm
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5G NR: (1.8 GHz & 2.1 GH2)
[lo6ap: SS-RSRP > -101.7 dBm
Mpudparnme: -111.7 dBm < SS-
RSRP =-101.7 dBm
HapBsopewwuxo nokpusamwe: -121.7
dBm < SS-RSRP <-111.7 dBm
Henpudarnue: SS-RSRP <-1217
dBm

SGNR: (3.4~ 3.8 GHz)

Ho6ap: SS-RSRP >2 -107.4 dBm
Npudparnme: -117.4 dBm < SS-
RSRP = -107.4 dBm
HapBsopewHo nokpHBare:
-127.4 dBm < SS-RSRP =-117.4
dBm

Henpudarnus:

SS-RSRP =-127.4 dBm

[locTanHocT 40 Mpexa - Konkas gen
OA BpemeTo MOOMNHMOT  yped
[eTeKTMpa NOKPUEHOCT CO CurHan
HE3aBUCHO 0f] TeXHOMOoruja, Kako
MWHMManeH YCnoB ga OTnoYHe Co
KOpUCTEHE Ha OApeaeHa ycnyra.

Heycnewer nosuk e 0bua 3a noBuMK
KOH BanugeH bpoj, Bo obnacta Ha
NOKPUBaHLE, NPK LUTO HATY NOBUKOT
€ OArOBOPEH, HUTY nak cTpaxara
K0ja NOBMKyBa Npeno3xasa TOH 3a
3ahaTeHo MK Nak TOH 3a SBOHEH:E
Ha NPUCTanoT Ha NOBUKYBA4OT BO
nepuog oA 30 cexyHau oA
MOMEHTOT KOra Mpexara ja npuma
nocneaxara uugpa og bpojot Ha

(Bpeme kora mobunxHoT ypea
AeTexTUpa NoKpUeHoCT co

CHrHas/BKynHOTO BpeMe Kora Ce BpLUM

meperero)*100%

(( BkyneH 6poj Ha obuau 3a

BOCNOCTaBYBakbe Ha Nnoeuk -6pojot Ha

YCNeLWHH BOCNOCTaBeHM
noeuuwm)/(Bkynex bpoj Ha obuau 3a
BOCNOCTaByBawe Ha nosuk))*100%

Moseke oa 99%

poLEHTOT Ha
HeyChneLH! NOBKLUM
< 2%

xia'lnnm nﬁmnamm(.
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Bpeme 3a BocnocTasysatwe Ha
noBuK™ koja rnacu: Bpeme Ha
BOCNOCTaBYBae Ha NOBMK Ce
AeduHMpa KaKo BPEMEHCKH
WHTEpBan of MOMEHTOT Kora oA
YPEAOT Ha KOPUCHKKOT MCnpaka
Bapare 3a koHeKumja, ce poaexa
OHOj KOj rO reHepupa noBUKOT He
npumu "ALERTING" pexa noBukoT
Cce BOCNOCTaBun.

lMPOLEHTOT Ha NOBULM KoM Beke ce
YCMeLHO BOCNOCTaBEHM U Beke
uMmaat goaeneHo coobpakaeH
Kaxan, a ce npekuHaTv npea fa
Oupar 3aBpLueHu o KpajHUOT
KOPMCHUK, @ NPHYMHA € NOPaHOTO
NpexuHyBae BO Mpexarta Ha

BanuTeT Ha roeop
Ce peructpupaat MOS oueHkuTe

Kou ce nobusaar of Meper-arta BO

COrNacHoT o

ITU-T-P.800

MOS ckana cnopeg G.107:

Co MOS ouenysareTo
cekombuHupa E-model,
0fHOCHO OapeayBate Ha R
(haKkTopOT Ha TpaHCMMCH]a.

»  Ogoj chakTop rv 3ema o
NPeABUA U CNeAHNTE YCoBHU
NnpK OLEHyBae Ha roBOPOT:

« Basic signal-to-noise
ratio

« Simultaneous
impairment factor

« Delay impairment
factor

« Equipment impairment
factor

MpoueHT 04 BpemeTo 3a Koe
MepHKOT ypen paboten Ha
noeauHeyHu TexHonoruu (GSM,
UMTS, LTE 1 5G NR)

CpepnHa BpegHOCT Ha BpEMETO Ha
BOCNOCTaBYBak-E Ha NOBMK

(NpexwHaTH NoBMLW/yCneLH
noeuum)*100%

MOS ckana cnopea G.107:
Mtory 4.34
3310BONeH -5.00
3anosoneH jg%
Hexou
KOPHCHHULW 3%%
33/10BOHM ;
Mory
KOPMCHHUM % 15%
He3aoBo-nHM
Cxopo cute

258
KOPUCHHLM 309
HEe3afioBo-NHM
He npenopa- 1.00
YnuBo -2.57

MpOoUeHT 0A BPEMETO 3a Koe
MepHHOT ypea paboten Ha
NOEANHEYHW TEXHONOMMM

CpepHarta
BPEAHOCT Ka
[oUHewe nocne
Bupare Ha bpojot
OA BKyNHWOT 6poj
Ha mepemara’;
o Mobunxa koH
mobunHa; < 7s;
o Mobunxa koH
(uKcHa: < 5s.

OneﬁTﬁT.
K 3

BpenHocta e oa
uHdopmaTveeH
kapakrep

. Advantaq.e factor
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BepojaTHocTa fieka npeTnnarTHuk
He Moxe aa socnocrasu HTTP
KOHEKLWja A0 NMHK KO] Hy/IM CepBuC

OpHoc nomery npekuMHaTH
KOHEKLMM KoM He ce Ha bapame Ha
KOPHUCHMKOT ¥ BKYMNHO YCNELHO
3aN0YHATH KOHEKLMM

(Heycnewru obuau 3a
BOCnocTasyeare Ha HTTP koHekumja
/ekyneH 6poj Ha obuan 3a
Bocnocragysatwe Ha HTTP
KkoHekuuja)*100

(Npexkunatt HTTP koHekuun Ges
Baparbe Ha KOPUCHUKOT/YCrelwHO
3anoyHatu HTTP koxekyuu)*100

<5%

<5%

Liennata speaHocT
ce ofHecyBa camo
3a Mepetsa npu
peluasare Ha cnop
nomery
npeTnNaTHUK 1
oneparop.
AreHuujata Moxe
fa ro objasu
napameTaport W B0
HaUMOHanNHWOT
u3BewTaj

Lenxara
BPeJHOCT ce
0fiHeCyBa Camo
3a Mepersa npu
pelasae Ha
cnop nomery
npeTNNATHMK W
oneparop.
AreHuujaTta Moxe
pAa ro objasu
napameTapor 1
BO HaLWOHANHKOT
M3BEWTa|

Cpepnna OpauHata Ha npeHoc Ha

nogaToum koja ce nocturHysa npy | Cpeara bpanHa 3a npeHoc Ha BpanHara Ha
CHMHYBaIbE Ha TECT (ajn co noaaTouu (annukaTMeHo HWBO) Npeky St i
ronemura og 10 GB nomefy jaBHa mobunHa KoMyHMKaLMcKa >60 Mbps ngz:T ouM 1o
0nepaTopoT ¥ TepMUHANHMOT ypea | Mpexa (Mbps) BO BpEMEHCKHOT ORInEN

Ha KOPUCHUKOT CO KOPMCTEHE Ha | MHTEpBan BO KOj Ce BPLUM MEPEREeTO;

HTTP npoTokon.

Cpepgta bpanHarTa Ha npeHoc Ha

nogatoum koja ce nocturHyea npu | Cpeawa bpanta 3a npeHoc Ha BpauHaTa Ha
CUMHYBa€ Ha TecT dajn co nogaTouu (annMKaTMBHO HUBO) NpeKy HBMOE e
ronemuna og 10 GB nomery jaBHa MoBunHa koMyHKKauucKa >40 Mbps ot R
0NepaTopoT U TEPMUHANHKOT ypea | Mpexa (Mbps) BO BpEMEHCKMOT :;TA: (n::uwra)
Ha KOPUCHUKOT CO KOPUCTEH:E Ha WHTEPBan BO KOj C& BPLUK MEPEHETO;

HTTP npotokon

Bp3una 3a NpeHoC Ha NOAATOLM NPeKy jaBHa pagMoKOMyHHKauucka mpexa ( GSM, UMTS, LTE » 5G NR) Bo
nojaosHa Hacoka(uplink)
CpepHa GpanHaTa Ha npeHoc Ha CpepgHa 6p3unHa 3a npeHoc Ha BpauHata Ha
NOAATOLM KOja Ce nocTUrHyea npu | noaatouu (IP HMBO) Npeky jaBHa NPEHoC Ha
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MpoueHT oa BpemeTo 3a koe
MepHKOT ypea paboten Ha
noeavHeyHu TexHonorun (GSM,
UMTS, LTE n 5G NR)

Bupeo MOS J.343.1 npenopakara
Ce KOPHCTH 33 Mepere Ha
cybjexTuHaTa npuposa Ha
KBaNUTETOT Ha BUAEOTO WTO Ce
npesema of jaBHuTe
KOMYHMKALMCKN BE3XmM4HN MPEXN.
AnroputmoT J.343.1 ™ KOMBUHKMPa
CUTE KapaKTepUCTUKX Ha BUGEOTO
3a fja pobue KBanuTeTHa BPeAHOCT,
BKITyu4yBajkv KoAMparse, KoMnpecuja
W 3aMp3HyBatLe,

Ce cumHyBa COgpXUHa CO
ronemuna og 1MB o peduHrpanm
web CTpaHuuu BO BpeMe Tpaere
oA 5 cexyHam.

MpoueHT o4 BpemeTo 3a Koe
MepH1OT ypea paboten Ha
MOEAUHEYHN TEXHONOrUK

CpepaHa BpeiHOCT Of] CUTE U3MEPEHM
NPUMEPOLM NO NOAATOYHN CECHM.

[MPOLEHT Ha yCnewHoCT Npu
CUMHYBaHe Ha web
CTpaHuuM=HeycnewHo cumHati web
cTaHu/6poj Ha obuam 3a cumHyBare
Ha web ctaun*100

Bpea+ocT oA 1
no 5.

npuKkavysatwe Ha TecT ajn co MOBHNHa KOMyHHKaLMCKa MpeXa nogaToum no

ronemuta oa 10 GB nomery (Mbps) B0 BpeMEHCKMOT MHTEPBAN BO ONLUTUHMU.

TEPMHUHAIHWOT ype/ Ha KOPUCHUKOT | KOj Ce BPLUM MEPEHETO; BpepaHocra ke

W ONepaTopoT CO KOPUCTEHE Ha ouge og

HTTP npotokon. uHGOpmaTHBEH
Kapaktep
Bpauxara Ha

CpepHa bGpanHata Ha npexoc Ha NPEeHOC Ha

nopaToum koja ce nocturHysa npu | Cpeata bpanHa 3a npeHoc Ha nogaToum no Tect

npukavysae Ha Tect ¢ajn co noAaTouu (annukaTMBHO HMBO) Npexy pyT (natuwra).

ronemuHa oa 10 GB nomefy jaBHa MOBUNHa KOMYHMKaLMCKa BpepaHocra ke

TEPMUHAINHUOT Ypea Ha KOPUCHKKOT | Mpexa (Mbps) BO BpeMEeHCKUOT Guge on

M ONepaTopoT CO KOPHUCTEHE Ha MHTEpBan BO KOj Ce BPLLM MEPEHETo; WHopmaTUBEH

HTTP npotokon. Kapakrep




uM 4YHO none Ha
JER B aresTN KymynaTtueHa jaynHa Ha enekTpu4Ho

DVB-T curHan uamepex Ha P

pafuonpUeMHUK BO CTaLHOHaPHK

TOYKH

Bit error rate (BER) BepojatHocT Ha rpewwka nocne Viterbi

pexoauparse (Bit Error Rate after
Viterbi - VBER).

E 256 dBuV/imu
rpewka nocne
Viterbi
aexopupare<2*104

UHdopmauuute
3a jayuHarta Ha
eNeKTPUYHOTO
none Ha DVB-T
curHan ke ce
npUKaxu Ha mana
CO UH(OpMALMK
3a parara Ha
Mepere,KaHanor,
ume Ha
oneparopor,
npepagaren,
anoTMeHT
3oHaMER, BER u
WHpopMauuja 3a
NOKPUEHOCTa.
BpepgHocTute ce
OfHecyBaT 1 3a
Meperba npu
peluasarwe Ha
cnop nomery
npeTnnaTHUK u
onepartop

*'pacuuku NpUKa3 Ha M3MEPEHNTE NapameTpy 3a KBanuTeT o/ Tabenata Ha 0Boj NPUIOT BO

eneKTpoHcKa hopMa Ce CO CNeAHNBE KapaKTepUCTHKM:

1. TexXHWYKH KapaKTepUCTHKK

MpuemHo HUBO Ha curHan ([leduHupara konop kapta):

GSM

Jo6ap: RxLev > -85dBm, cuna

Mpudpatnue: -85dBm < RxLev < -85dBm, 3enexa

Henpudpatnue: RxLev < -103dBm, 6ena

HapsopewHo nokpusame: -103dBm < RxLev < -95dBm, upsexa

UMTS
* [Nlo6ap: CPICH RSCP > - 85dBm, cuna
* Npudparnue: (-105dBm < CPICH RSCP < -95dBm, 3enexa
» HapgsopewHo nokpusawe: -115dBm < CPICH RSCP < -105dBm, upsera
* Henpudarnus: CPICH RSCP < -115dBm, 6ena
LTE

* Husoa noronemu op -100 dBm(RSRP > -100dBm) ce peduHupa nokpueHocT co

lo6Gap curnan: cuxa
« [pudarnue: -110dBm < RSRP < -100dBm, 3enenxa

* HagesopewHo nokpusaise:-115dBm < RSRP = -110dBm, upsenra

» Henpudgarnue: RSCP < -115dBm, Gena
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5G NR: (< 1 GHz)

[lo6ap: SS-RSRP >2 -92 8, cuxa

Npudparnme: -102.8dBm < SS-RSRP < - 92.8 dBm, 3enexa

HagsopewHo nokpusaie: -112.8 dBm < SS-RSRP < -102.8 dBm ,upsexa
Henpudparnme: SS-RSRP < -112.8dBm , 6ena

5G NR: (1.8 GHz 1 2.1 GHz)

obap: SS-RSRP = -101.7 dBm, cuxa

MNpwudparnue: -111.7 dBm < SS-RSRP = -101.7 dBm, 3enexa

Hapgsopewno nokpusamwe: -121.7 dBm < SS-RSRP =-111.7 dBm, upeexa
Henpudarnue: SS-RSRP < -121.7 dBm, bena

5G NR (3.4 - 3.8 GHz)

DVB-T

Do6ap: SS-RSRP 2 -107.4 dBm, cuHa

Mpwudarnue: -117.4 dBm < SS-RSRP < -107.4 dBm, 3enekxa
HagsopewHo nokpusamwe: -127.4 dBm < SS-RSRP < -117.4 dBm, upsera
Henpudarnue: SS-RSRP =< -127.4 dBm, 6ena

Ro6ap DVB-T curnan (E = 56dBmuV/m u BER < 2*10+4),cuxa
3apgosonurenen DVB-T curvan (E 256 dBuV/m u BER > 2*10+4),3enena
Hema nokpuenocr co DVB-T curHan (E < 56 dBuV/m), upsera

2. Mogatoyex opmart 8o kmi, kmz opmar, map info map nogaroyeH Npuka3s co MepHM
pesyntati ycpeaHet1 Ha S0 MeTpu
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Mpunor 4
METO[ONIOMMHK

NPS (Network performance score) METOJ0NOTHja 3 OLeHYBatbe Ha jaBHa
PajiMOKOMYHMKaLMCKa Mpexa cornacHo npenopaxa ITU-T E.840 u Texnnyku nasewaj ETSI TR
103 559

Co 0Baa METOA0NOMKja Ce ONULLYBA HAYUHOT Ha OLIEHYBAH:E Ha jaBHUTE PAANOKOMYHUKALIMCKH
MpEX¥ BO NOrNeA Ha NPEeHoC Ha noaaToum 1 roop. Co OLEHyBaHeTo ce BoBeAYBa epukaceH HaumH
3a NpecMeTyBake Ha BKYNHa OLIEHa Koja 1 OTCNUKYBA BKYNHUTE TEXHUUKM NePGOPMaHCH Ha Mpexarta.
MeToIOT M 3eMa BO NPEABMA W WM [aBa pasnuyHa TeXWHa Ha MEpHUTE napameTpu Koj ce
penpe3eHTaTUBHM 33 AaJeH CepBHC 1 T KOMEMHMPA BO €AHa OLIeHa Koja NoHaTaMy ce KoMbrHKMpa co
OLEHHTE Of APYTUTE CEPBUCH CO Pa3NHYHU TEXMHCKM (DAKTOPH BO BKYNHA OLEHA.

OueHyBaeTo ce npaeu co aoaenyeare Ha DOAOBM 32 PasNUYHUTE CEPBUCH MEpeHu BO
pa3nuyHK reorpadicku nogpavja U Ha Kpajor ce npecmeTysaar 6040BK 3@ BKyNHa OLEHa Ha jaBHaTa

paauoKymHukauucka mpexa. leorpadckute nogpadja nNpUAOHECYBaaT KOH BKynHata oueHa co
pa3nuyHa TexuHa.

Co osaa MeTogonorMja ce AeuHupaHi Tpu reorpacdhcku noapavja:
e  Onwrunw Hag 12 000 xutenu Brnyuysajiu ro u rpaa Cronje

e  OnwruHu nomery 5 000 u 12 000 xuTenu

e Tect py (natvwwTa)

MeTogonorujara M Cneau Hacokute AajeHu BO TexHuykuoT wasewtaj ETSI TR 103 559 u
npenopakara ITU-T E.840

[legpuruparse Ha MepHume napamempu u 6pojom Ha 60006u

1. Tlosop:
Tabena 1
yCnoB now npar | aobap npar 6oposu
Heycneweru noBuuUM Bpeme Ha
BOCNOCTaByBat-e 80 % 100% 200
< 30 cexyHau
[pexuHaTi NOBMLM 10% 0% 250
CpepHo Bpeme Ha
BOCNOCTaBYBaE Ha NOBHK 103 33 150
MpOUEHT Ha NOBMUM K3 B
peme Ha
KOW BOCNOCTaBYyBatbe Ha
nosuk € noaonro oa 10 ao:t:%c;::yy::uwe 3% 0% 100
CexyHau
Bpeme Ha
BOCNIOCTaBYBaH-€ Ha NOBMK
nog koe ce 10 % o 5s 1s 50
YCNELHO BOCNOCTaBEHNTE
NOBMLM




Keanuter Ha rosop (MOS)
Cpeata speaHocT
Keanurer Ha rosop (MOS)
NOLM NPUMEPOLM
Keanuter Ha rosop (MOS)
| Hajfio6pH npumepoLyA 4.00 475 50
BkynHo 1000 604081

2.5 45 100

MOS<1.6 10% 0% 100

OyHKumjaTa 3a esanyauuja nomefy now npar v gobap npar e nuHeapHa:

MBKE: fscumussmmmnsad s wan

now npar Aobap npar

3a cexoj napameTap 600BUTE CE NPECMETYBA Ha CMEAHNOT HAYMH:

BPEAHOCT wep, napaserap —/10L Npar ( 1 )
Aobap npar-Jow npar

GOAOBHn,p.napa,.e—.-ap = Maxc. GOAOB"uep.napaunap x

2. Mepuu napametpu 1 6040BH 3@ OLEHYBaHE 3@ NPEHOC HA NOAATOLM

BrynHuoT 6poj Ha 6040BM 3a NpeHOC Ha noaaTouu uaHecysa 850 u e nogeneH Ha Tpu
KaTeropuu:
» [IpeHoc Ha nogatouu co HTTP npoTokon - makcumym 350 6ogoem
* Bupeo cTpumuHr YouTube annukaumja - makcumym 250 6008w
o HTTP wHTEpHET NpenucTyBatse - makcumym 250 Boaosm

2.1 npeHoc Ha nogatouy co HTTP nprokon

Tabena 2.1
ycnoe now npar | aobap npar ® a‘if)m'ﬁncn;“

HTTP UL/DL npoueHT Ha | BkynHo epeme
ycnewsocr * Ha

BOCNOCTaByBae 80 % 100% 0.070/70 6op08M

u Tpaxcgep < 40

CexyHau

HTTP Gpausa Ha npeHoc
£0j08Ka Hacoka (DL) 0 1000 0.049/49 6oposu
HTTP 6pauxa nog koja ce
Hajnowwute 10% oa
NPUMEPOLTE A0JA0BHA 0 1000 0.063/63 6oposu
Hacoka (DL)
HTTP 6panHa Hap koja ce
Hajaobpure 10% on
NPMMEpOLMTE A10j0BHa 0 1000 0.028/28 boposw
Hacoka (DL)
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HTTP 6pauHa Ha npeHoc
nojaoBsHa Hacoka (UL)

1000

0.049/49 Goposu

HTTP 6pauka nog koja ce
Hajnowute 10% oA
npUMepoLKTE NOjA0BHA
Hacoka (UL)

1000

0.063/63 Boaoeu

HTTP Gpaunxa Hag koja ce
Hajaobpute 10% oa
NPUMEPOLMTE NOjA0BHA
Hacoka (UL)

1000

0.028/28 6opoeu

BkynHo

0.35/350 GopoBu

* MpeTcTaByBa OAHOC OA YCNELHO KOMNNETUPaHK TECTOBM M BKYNHUMOT BPOj Ha 3anoyHaTh TeCTOBM.
Bo 080] OAHOC Ce BKNyYEHW HEYCNEWHWUTE W MpekuHaTMTe TECToBK KoM He ce Ha bGapaiwe Ha

KOPMCHMKOT.

OueHyBarbeTo Ha Gp3uHUTE Ka NPEHOC Ha NOJATOLM Ce BPLUK CO AoAenyBate Ha 60408M 0f
0 ao 1000 8p3 OCHOBA Ha NOrapuTamcka 3aBuCHOCT Ha 6pojoT Ha Bopoem of BpannHaTa Ha npewHoc.
MoToa ce BpLLM MHOXEH:E CO COOABETHHOT TEXMHCKM (hakTop W ce cobupaat BogoBuTe Of CHTE MEpHH

napameTpy.

Gogosn
1000

900
800
700
600
500

0 500

1000

1500

2000

Uphink
Dawnlink

2500 Mbfs

3a napamerapot ,HTTP UL/DL npoueHT Ha ycnewwHoCT" (pyHKumjaTa 3a esanyauuja e nuHeapHa u ce
NPaBy Ha UCT HauMH U ucTata opmyna (1) kako 3a rosop.

2.2 Bupeo ctpumutr YouTube annukauwmja

Tabena 2.2
yCnoe now npar | ao6ap npar Bonoeu

MpOUEHT Ha ycnelueH Bpeme go npsa
BUAEO CTPUMMUHT cnuka <15 s 80% 100% 125
Cpepna  BpegHocT  Ha
auaeo MOS 35 5 375
BpepwocT Ha eugeo MOS
Haj Koje ce Hajaobpure 3.5 45 25
10% oA npumepouy
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Cpepro Bpeme Ao npsa

el 5s 1s 375
lMpoueHT Ha npumepoLy

Kaj Koj BpemeTo A0 npsa apce}mng 1"0’):3 10% 0% 25
cnvka e noronemo oa 10s 3

Bkynkxo 250 6oposw

PyHKumjaTa 3a esanyaupuja nomery now v sobap npar u AoAenyBaweTo Ha 6OA0BM 3a CEKOj MepeH
napameTap e nuHeapHa v Ce Npasu Ha UCTMOT HauuH 1 hopmyna (1) kako 3a rosop.

2.3 HTTP uHTepHET NpenucTyBame

Tabena 2.3
ycnos now npar | aobap npar Boposu

lMpOUEHT Ha ycneLeHo Bpeme Ha
BYUTAHW CTPaHK BYuTYBaE" <5 § 0% 100% 125
CpepnHa BpegHOCT Ha
BPEMETO Ha BYMTYBae Ha 3s 0s 125
CTpaHuua
BkynHo 250 Boposu

* Bpeme Ha BuMTYBaIbE € BpEMe 3a KOE KOMNNETHO € BYHTaHa web CTpaHuLaTa unm e CHMHaT
npeuoT mera Gajr.

lMpecmemysatse Ha 8KyneH 6poj Ha 60008u Ha jagHa PadUOKOMYHUKaUUCKa MPeXa

Hobuenute GoposK 3a Cexoj BA Ha CEPBUC KOj € 3eMeH BO NPEABMA NPW OLEHYBAHETO
noKaTamy ce MHOXaT CO COOABETHU TeXWHCKM (DaKTopu 3a cexoj cepsuc u ce cobupaat cnopep

topmynara:

6020BH = 6OA0BH ogop X TEK. PAKTOP yu0p + GOAOBH ppesae wa nog-X TEK. PAKTOPpenoc wa nos, (2)

co Toa ce aobusa 6pojoT Ha 6ogosK 3a oppeaeHo reorpadcko noapavje (onw Tk Hag 12 000 xutenu,
onwtunm nomery 5 000 u 12 000 xuTenu u TecT pyTu-natmwra).

BoposuTe 3a npeHoc Ha nopatouu ce pobueaar co cobupare Ha Gogosute of cekoja
kareropuja (HTTP npexoc Ha noaatoum, eugeo cTpumutr YouTube u HTTP npenuctysaise)

Bkyntuot 6poj Ha BoioBu ce 3a Lena TepuTopuja Ha Apxasata ce 1obuea co cobupare Ha

Bogosute on opaenHuTe reorpadicku nogpavja AeMHMPaHM NOrope, NPETXOQHO NOMHOXEHH CO
TeXMHCKUTE hakTopu 3a cexoe reorpadcko nogpavje:

60A0BH w0 = BOAOBHa, 12 000 %, X TEXK. GAKTOP,ay 12 000 . +
60A0BH omety 5 000 1 12000 . X TEX. PAKTOP noery 5 000 u 12000 % +
6040BH ecr pyrw narurra X T€XK. QAKTOPqect pyru narmurra (3)

TeXuHCKHTE (hakTOpH 3@ NPEHOC Ha MOAATOLM W FOBOPHY YCNyTH:

Cepeuc TexuHcku aktop
losop 04
pexoc Ha nogaTouu 0.6
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Texuncku hakTopu 3a reorpadcku noapayja:

'eorpadcko nogpavje Texuncku haktop
OnwtuHu Han 12 000 xurenu 1 rpag Cronje 05
Onwrwuru nomefy 5 000 1 12 000 xutenu 0,35
TecT pyTv natuwra 0,15

MakcumanHuoT 6poj Ha 60408K Koj flaieHa PaaMOKOMYHMKALWMCKa Mpexa MoXe Aa rv aobue

uaxecyea 910.

MeTogonoruja 3a mepetbe Ha KBanuTeT Ha ycnyra-npeHoc Ha rosop

o Benchmarking

Ce mepar cute onepaTopu napanesnHo.

W3arnegoT Ha npo3opeLoT v 3analysa CneHUTe YCroBH:
3a reHepupare Ha NnoBuK:

Bpeme Ha BOCnocTaByBate Ha noemk o 30 cex;

Tpaetse Ha nosuk oa 120 cex

naysa nomefy nosuum og 10 cex.

Ce BpLUM Camo BOCNOCTaBYBIE Ha NOjA0BEH NOBUK
BpemeTpaeweTo Ha npo3opeuor e 30cex+120cek.+10cek.
Ce BplaT mepetba Bo Hacoka mobile to mobile

o [MokpeHaT cnop oA NPeTNNaTHILM UMK KPajHK KOPHCHULM

OUTDOOR meTogonoruja—mepetsara ce Bpwat BO HenocpeaHa 6nu3uka Ha agpecara Ha
KOja € CKy4eH AOrOBOPOT Ha NPETNNATHUKOT MNKM KPajHUOT KOPMCHUKOT KOj ro nokpean
CNopoT.

W3arnegoT Ha Npo30peLoT v 3anasysa CneHUTe YCnoBu:

BpeMe Ha BOCMOCTaByBate Ha nosuk-30 cex;

Tpaete Ha noeuk-120cex.;

naysa nomery nosuuu-10 cex.

Ce BpILM CaMO BOCNOCTaBYBH:E Ha N0jA0BEH NOBKUK BpeMeTpereTo Ha Meper-eTo He Tpeba
Aa e nokpatko oA 120 MuH.

BpemeTpaeweTo Ha npopeuot e 30cex+120cek.+10cek

Ce Bpwat meperba B0 Hacoka mobile to fix

MeTtopgonoruja 3a Mepetbe Ha KBaNMTeT Ha yCnyra-KBafuTeT Ha rosop

Benchmarking

Ouexka MOS - Mean Opinion Score - ITU ro pedwuHupa kako BPeAHOCTH Ha
npepeduHMpana ckana, cnopea koja cybjexToT (Aeauuupasa NUYHOCT) BPLUK OLEHYBaHe
CNOPEA Heroed MUCNEHE 3a NePGOPMAHCUTE Ha TPaHCMUCH]a NPeKy TeNneqOHCKK CHCTEM
Kako 3a KOHBEp3auuja TaKa 1 3a Cnylware Ha rOBOpeH mMartepujan.

CucTeMoT Koj ro kopucTu AreHumja 3a cHumare Ha MOS ce 6asupa Ha POLQA anroputam.
Perceptual Objective Listening Quality Assessment (ITU-T Rec. P.863) 3a pobusare Ha
MOS-LQO oueHysHe.
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* MOS-LQO - npercrasysa 06jexTMBHO OLEHyBale Ha KBaNWUTETOT Ha roBOp, a
OUEHyBaETO Ce BPWW CO reHepupawe Ha noBuUM M CcHuMawe Ha MOS-LQO
BPEAHOCTHTE.

*  [loBMUYY Ce reHepupaHH CO KOPUCTEHLE Ha ANNKKATUBHO PELLEHHE 3a MEPeHE Ha KBanUTeT
Ha rosop kopucrejku POLQA anroputam.

* 3a reHepuparse Ha NOBKK Ce KOPUCTK CueHapuoTo oa ,MeTtogonoruja 3a Meperne Ha
KBanuTeT Ha ycnyra-npeHoc Ha roop “,ce KopucTar TenedOoHCKY anapaTi Co annukauuja
3a KOMyHMKaLuja 1 CNopeAyBar-e Ha roBOP CO MOXHOCT 3a MefyceBHO KOMyHHLMpakse, Cé
CO Uuen CHUMatLe 1 penpoayumpame Ha MOS-LQO speproct .

= KBanuTetor Ha roBop ce Mepu Bo npasel:
MobuneH ypea-mobunex ypea

= Ce socnoctasysa noeuk mobile to mobile, ce cHumat MOS-LQO spearocTuTe BO fBeTe
HacoKM annukauujara 3a resepupare Ha MOS ouerka kaj MOBHNHMOT ypea.

* [lpu Mepere Ha NapameTapoT KBaNWTET Ha roBOp CO aHanuaa ce fobusaar BpeaHOCTH
Ha cnefiHuTe napameTpu
-[TPOLEHT Ha YCNeLHOCT Ha NOBMLM
-[pOLIEHT Ha NpeKuHaTH NoBULM
-Bpeme Ha BocnocTasyBare Ha NOBULM

Metogonorum 3a Mepere Ha KBanuTeT Ha ycnyra - [peHoc Ha nogaToum

MeTtogonoruja 3a Mepetbe Ha GpanHa 3a NPeHOC Ha NoJaToLUM NpeKy jaBHa
paanoxomyHukauucka mpexa (GSM, UMTS, LTE n 5G NR) npexy HTTP npotokon 8o gojgosxa
Hacoka

= Benchmarking

= Ce mepar cuTe Oneparopu napanenHo

= Ce BplM BOCNOCTaBYBAKE HA NakeTCka cecuja, ce Mepu BpauHaTa Ha NPeHoC Ha noaaToLw
Koja Ce NOCTUrHyBa NPM CUMHYBale Ha oApedeH TecT (ajn nomefy onepaTopot M
TepMUHAnNHKOT ypea. Ce Bplm meperse Ha Bp3nHa Ha NPEHOC Ha NOAATOUM Ha anNUKATHBHO
HMBO NPEKy jaBHa PajMOKOMYHWKAUWCKa Mpexa BO [0jAOBHa Hacoka, Kopuctejku HTTP
npoToKON

= 3a mepera Ha 6panHa Ha npeHOC Ha nogaTouu KopucTejku HTTP npoTOKON ce KOpHUCTH
cepeep co HTTP agpeca Ha CTpaHara Ha onepaTopoT Ka koja uma nocraseHo ¢ajn og 10 GB,
OAHOCHO 3a CueHapuo 3a CuMHyBawe Ha dajn (download). MakcumanHata pomkvHa Ha
BpemeHckata pamka wu3aHecysa 20 cexkyHau of koM 13 CekyHau Ce OABOEHM 3a
BOCnocTasysawe Ha cute nobapann HTTP koHekuMu ¥ 3anoyHyBame Ha MPeHocoT Ha
nogatoun. OTkako Ke 3aBpwar npeoaHuTe (hasu 3anoyHyBa MEpHETO 3a TEecToT 3a
CUMHYBaHe BO TPaere 0f 7 CeKyHAM.

* TepmMHanHuTe ypeaw ke BpLaT MEpewe Ha napameTapoT cpefHa OpauHa 3a NpeHoc Ha
noaaToum (annukaTMBHO HUBO) NPeKy jaBHa paauoKOMyHUKaumMcka mpexa (GSM, UMTS, LTE
u 5G NR) napanexo co TepMUHanHKTE ypeay Kou ke npasaT NoBMUM Ce A0 UCNONHYBakH:E Ha
YCNOBOT 3a MUHUManeH Bpoj Ha NoBKUUM NOCEOHO 3@ HaceneHn MecTa u pyTu.

= BpemeHck1oT npo3opel| ce COCTOM Off BPEMe Ha BOCNOCTaBYBak:e Ha KOHeKUKja+3anaaeHo
BpeMe 33 CHMHyBake Ha (ajn+nay3a. BpeMeHCKMOT npo3opel ke M3HecyBa MakCUManHo
13+7+5 cexyHam.
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MeTogonoruja 3a Mepetbe Ha Gp3nHa 3a NPeHoC Ha NOAATOUM NPeKy jaBHa
papuoKoMyHuKauucka mpexa (GSM, UMTS, LTE u 5G NR) npexy HTTP npoTokon B0 nojaoBHa

Hacoka

Benchmarking

Ce mepar cuTe onepaTopu napanenHo

Ce BpluM BOCNOCTaBYBaH:e Ha NakeTcka cecuja, ce Mepu bpauHaTa Ha NpeHoc Ha noaaToum
KOja Ce NOCTUrHyBa Npu NpuUKauyyBate Ha oapeaeH TecT dajn nomery TepMUHANHKOT ypea !
onepartopot. Ce BplM Meperse Ha BpanHa Ha NpPeHoC Ha NOAAToLM BO A0jA0BHA HAacoKa Ha
annuKaTMBHO HMBO NPEKY jaBHa paaMoKOMyHMKaLMCKa mpexa, kopucTejivm HTTP npotokon
3a mepetba Ha 6panHa Ha NPEeHOC Ha NogaToLuM BO NOjAOBHA HAacoKa Ce KOpUCTH Cepeep co
HTTP agpeca Ha cTpaHaTa Ha onepaTtopoT Ha Koja ce npukayysa resepupar ajn og 10 GB
Ha CTpaHaTa Ha TepMUHaneH ypes, OAHOCHO 3a CLEeHap1o 3a npukavysare Ha ¢hajn (upload)
3a npukavyBawe Ha TecT (pajnoT ke ce KOPUCTH BPeMEHCKa pamka o 7 CexyHau

Bpewme Ha BocnocTaeyeame Ha nakercka cecuja e 30 cexyHam

TepMuHanHUTe ypean ke BpliaT Meperse Ha napamerapoTt cpeasa OpauHa 3a npeHoc Ha
NOAaTOLM (annMKaTMBHO HMBO) NPEeKy jaBHa paAnokoMyHukaumcka mpexa (GSM, UMTS, LTE
# 5G NR) BO nojoBHa Hacoka, napanexo co TepMUHANHWTE ypeayn KoM Ke npasat noBuLyM ce
A0 UCNONHyBae Ha YCroBOT 38 MUHUMAneH Opoj Ha NOBKUM NOCeBHO 3a HaceneHn MecTa u

pyTH.

BpemeHckMOT npo3opel| ce COCTOM O BPEME Ha BOCNOCTaBYBake Ha KOHeKUMja+3aaaneHo speme
3a CUMHyBatbe Ha (ajn+nay3a. BpemeHckMoT nposopel ke uaxecysa 30+7+5 cekyHau

o MokpeHar cnop o/ NPeTNAATHULM UNK KPajHK KOPUCHULM

OUTDOOR wmeTogonoruja-mepersara ce Bpluat Bo HenocpegHa bnuauHa Ha agpecara Ha
KOja e CKny4YeH QOroBOPOT, HAa NPETNNATHUKOT MNKM KPajHUOT KOPUCHWKOT KOj rO NOKpeHan
Cropor.

Ce BpLUM BOCTIOCTaBYBAME HA NAKETCKa cecuja U ce Mepu BpavHaTa Ha NPeHoC Ha noaaToum
Koja Ce NOCTUrHyBa NpU CMMHYBawe Ha oapeaeH TecT dajn nomefy onepatopor M
TepmuHanHuoT ypea. Ce BpluM Mepere Ha 6p3nHa Ha NPeHOC Ha NoAaToLM Ha annuKkaTMBHO
HWBO NpeKy jaBHa paauoKOMyHWKaLMCKa Mpexa, kopuctejku HTTP npoTokon.

3a mepetba Ha OpauHa Ha npeHoc Ha nopatouu kopuctejkw HTTP npotokon ce KOpUCTH
cepsep co HTTP agpeca Ha cTpaHara Ha onepaTopoT Ha Koja uma noctaseH dajn og 10GB
OfIHOCHO 3@ CLiEHapHo 3a CHMHYBatbe Ha ajn (download)

3a cMMHyBate Ha TeCT (hajnoT ke Ce KOpMCTH BPeMEHCKa pamka og 15 cexyHau.

Mayaata nomery Age nocnegosarenty naketcku cecuu (download) ustecysa 15 cexyHau
Bpeme Ha BocnocTaByBare Ha nakercka cecvja e 30 cexyHau

BpemeHCKMOT Npo3opel) ce COCTOM OJ BPEMe Ha BOCNOCTaBYBaE Ha KOHEKUMja+3agaeHo
BpemMe 3a CHMHyBame Ha (pajn+naysa. BpemeHckuoT nposopey ke wanecysa 30+15+15
CeKyHau.

BpojoT Ha cecuu kou ce mepar He e noman oa 50

MeTogonoruja 3a Mepeibe Ha napameTap NPOLEHT Ha YCNewWHOCT 3a BoCNnocTaByBatbe Ha HTTP
KOHeKLMja BO 10jA0BHA W NOjA0BHA HacoKa

Benchmarking

Ce mepar cute onepaTtopu napanenHo

Ce Mepu NPOLEHT Ha YCNewHOCT 3a BocnocTasyBawe Ha HTTP koHekuuja BO [0jAoBHa U
NOjAOBHA HAacoka NPy CMMHYBake W npukadyeawe Ha TecT ¢ajn nomefy onepatopoT u
TEePMUHANHWOT ypea.
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* Bpeme Ha BOCNOCTaBYBaE Ha KoHeKUMja e 30 cexyHau.
* Tect ¢hajnor e co ronemuna og SMB.
* TecToT ke MMa BPMEHCKa pamka A0 LenocHO CHMHYBare/NpukayyBare Ha Tect dajnor.

o MokpeHaT cnop of NPeTNNATHUUM WK KPajHU KOPHCHHLM

= Ce mepu CNOpHHOT oneparop.

= Ce Mepu NPOLEHT Ha HeycnewHu 0buav 3a eocnocTasysare Ha HT TP KoHekuuja BO A0jA0BHa
HAaCcoKa ¥ NPOLIEHT Ha NPEeKUHaTH Cecuu Ha ycnyrata npu BocnoctaseHa HTTP koHexumja 8o
/I0j0BHa HAcoKa NPH CHMHYBatE Ha TecT hajn nomery OnepaTopoT i TEPMUHANHUOT ypea.

* Bpeme Ha BocnocTaByBare Ha koHekuuja e 30 cekyHau.

* [laysara nomery ige nocnegoBaTtenHu NakeTCckiu CeCuM U3HecyBa 5 cex.

= Ce mepu NpOLEHT Ha HeycnewwHu obuaw 3a BocnocTasysamwe Ha HTTP koHekuuja 8o
[0jA0BHA HACOKa M NPOLEHT Ha NPEeKMHaTH CeCUM Ha ycnyrata npu eocnocrasesa HTTP
KOHEeKLuja BO [10jA0BHa Hacoka, kopuctejku HTTP npoTokon, Ha TecT ¢ajn Koj e NocTaBeH Ha
HTTP cepeep:

* Tect ¢hajrort e co ronemuna og 10GB.

* 3a CcuMHyBabe Ha TeCT ajnoT ke ce KopucTH BpemeHcka pamka oa 10 cexkyHau
BpeMeHCKMOT npo3opel| ce COCTOM O BpeMe Ha BOCNOCTaByBake Ha KOHeKUMja+3anaaeHo
BpeMe 3a CHMHyBame Ha (hajn+naysa. BpemeHckuoT nposopel ke usHecysa 30+10+5
CeKyHaM.

* BpojoT Ha cecum kou ce mepart He e noman oa 50

MeTogonoruja 3a mepeibe Ha nareHuuja

= Benchmarking

= Ce mepart cuTe onepaTopu napanento

= Ce BocnocraByBar ping nakeTcku cecu Ha host 8.8.8.8.

= Ce socnocrasyear 5 ping cecuu co ronemura og 800bytes u 25 ping cecuw co ronemuHa oA
32 bytes.

= Ce mepu narteHuuja BO MUNUCEKYHIM

Metoponoruja 3a mepetse Ha YouTube cepeuc 1 KBanuTeT Ha BHeO
= Benchmarking
= Ce mepar cuTe onepatopu napanento
= Ce Bpwy npernea Ha Buaeo coapxuHa Ha Tpu suaea eo Full HD pesonyuuja Bo Tpaere o
45 cexyHau
= YouTube setup time og 15cexyrau
= Ce mepn VMOS napametap B0 paxr og 1-5 cornacso VMOS ckanata v ce npukaxysa
cnopeabeHo kako NpoceyeH napameTap no onepaTop o4 UHGOPMaTHBEH KapakTep.
= Mepetarta ce npasaTt Co KOpUCTEHE Ha J.343.1 anroputam.
lMpu Mepete Ha napamMeTapoT KBanUTeT Ha BMAEO CO aHanuaa ce aobvea uHgopmaumja 3a
napametap Bpeme [0 npsa cnuka of BuAeo.

MeToponoruja 3a mepetbe Ha napameTap YCnewHocT 3a CHMHYBatbe Ha web CTpaHnuw
(Browsing)
= Benchmarking
= Ce mepart cuTe onepaTopu napanento
= Ce BpLLK CHMHYBaE Ha AiBe rnobanHu web CTpaHULM U AEBET NoKanH! web CTpaHuLK.
*  Wmurbata Ha web cTpaHuumTe ke Gupar objaseHn BO U3BECTYBAHETO 33 OTNOYHYBAE HA
Kamnawata (wneH 7 crae 4 op o0Boj [lpaBunHuk), oA  paHKuHr  Bed
cTpaHa https://www.semrush.com/trending-websites/mk/all
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= Browsing setup time oa 5 cexyHau
MNoaaToyHKTE Cecun Ce Npasat NapanenHo co roBop Ce A0 UCMONHYBabeTOo Ha YCNOBOT 38 MUHUMANEH
Bpoj Ha NOBMUM NO HaceneHu MecTa.

Merogonoruja 3a mepetse Ha DVB-T curHan
o Benchmarking

= Ce mepar cute DVB-T onepatopu BO CTalHOHApHW TOYKM CO XOPM3OHTAMHO nonapusupaxa
aHTeHa Ha BucoymHa op 10m og semja

= CrauMoHapHMTE TOYKW 33 Mepeie ce u3bupaar Taka WTO A3 HeMa JAMpeKTHa npenpeka
(objexT, apso u Ap.) BO HenocpeaHa Gnu3uHa OAHOCHO fia MMA QMPEKTHa BUANMBOCT CO
npepasatenHara To4Kka AOKOMKy TEPEHOT ro A03B0oNyBsa T0a

= Bo rpagosuTe ce BplwM Mepetbe Ha DVB-T curHan Ha noseke (OUKCHI TOYKKM pacnpeentu Bo
mpexa og 500m x500m

= Bo ManuTe HaceneHn MecTa MepereTo Ce BPLM BO eAHa (PMKCHA TOYKa WM BO NoBeKe 04
e/iHa TO4Ka AOKONKy ce paboTi 3a Noronemo HaceneHo MecTo

» Ce 3abenexysaat CrieiHMTE NOAATOLM: MME Ha ONepaTop, UMe Ha NpefasaTtenHa nokauuja,
MME Ha anoTMEHT 30Ha, UME Ha MepHa TOYKa, reorpad)cki KOOpAMHaTH Ha MepHa Touka (WGS
84) v paTym Ha mMepere

» Ce mepu: SFN kaHan, KymynaTMBHOTOHWMBO Ha jayuHaTa Ha enexTpuyHoTo none Ha DVB-T
curnanot, MER (Modulation error ratio), BepojaTHOCT Ha rpeluka npep Viterbi aexoauparse
(BER before Viterbi), sepojatHocT Ha rpewka nocne Viterbi aekoaupatbe (BER after Viterbi).

o [okpeHar cnop oA npeTNaTHALK UNK KPajHH KOPUCHMLM
Ce Mep# Camo CNOPHUOT OnepaTop,

= QUTDOOR meTogonorvja-mMeper-ara ce Bpliat Bo Henocpeara bnuanHa Ha agpecara Ha
KOja € CKNyueH AOroBopoT, huauuku WTO NOBIMCKY KONKy WTO A03BONYBA NPOCTOPOT 3a
NPWUCTaN CO BO3UNOTO Kaj NPETNNATHUKOT UNK KPajHUOT KOPUCHKKOT KOj FO NOKPEeHan cnopor.

31



Tect pymw:

Mpunor 5

TecT pyt

ABTONaTH M MarUCTPanHu naTUwWTa:

Henunua 1: Mpaumua co P. Cpbuja (Tabanosue)-KymaHoeo—MunaauHosun-Benec-
lesrenwja-rpanuua co P. Mpuuja (Boropoguua) (175 km);

lenwuua 2: Mpunen-Ipaacko-Benec-Kymaxoso-rpannua co P. Cpbuja (TabaHosue)
(200 km);

Hennuum 3: Mpanuua co P. Byrapuja ([eee baup)-Kpuea MNanatka-Crpauus-PomaHoeue
(Kymaxoso)-MunaauHoBur—06MKONHUL _ Cronje-Teroso-T ocTnsap-Kuueso—-
Mopomoree-Crpyra—rpanuua co P. Anbanuja (Kadacan)(298km);

fennwmua 4: Kpcrochuua [lMoamorse—Oxpua—Kocen-Pecen-butona-Tpunen-Benec-
LWrun-Kouanu-[lenyeso-rpanuua co P.Byrapuja (Pamxa Huea)(318km);

[ennvua 5: lpanvua co P. AnbBanuja (Ce. Haym)-Oxpua-Kocen-Pecen-aentuua
butona (kpcrocHMua Kykypeuanu)-rpaxuua co P. Mpumja (Meyutnuja)(127km);

Dennmua 6: lpanmua co P. Kocoso (Bnaue)—xpcrocuuua Crexkoeeu-obukonHuua
Cxonje-Tletposeu-kpcrochuua Benec-Ceetn  Hukone-LUtun-Pagosuw-Crpymuua-
rpaxuya co P, Byrapuja (Hoeo Ceno)(205km);

Hennuua 7 -Korngoeo-Obukonkuua Cronje-Munagurosyu-Ceetn Hukone-LUtun (83km)

Peruoranuu naruwra;

[enxuua 8: butona-flemup Xucap-Kuyeso—-Makeporcku Bpoa-Tpunen (140 km);
fentmua 9. Teerenuja-Borgasun-Crap [lojpan-Bananaoeo-Crpymuua—-beposo—
Mexyeso-fenyeso (139 km),

Denunua 10: Ctpaumk-Kpatoeo-pobuwrun—packpcHuuya Kpynuwre-Koyanu-Bunnua—
Bepoeo (118 km);

Jenxuya 11: [peHoso-Kasagapuu-HerotuHo-lenenuwre-LUtun-Ceetw Hukone-
Kymaroso (140 km)

fenxuua 12: MNpannua co P. Kocoso (JaxuHue)-Teapue—JeryHoeue—Parae-Llenunwre—
Tetoso-Tonosalllanka—TeToso-IocTueap—Masposu avoeu-[lebap—-Cipyra (230 km);

Henuuua 13: rpanmua co P. M'pumja (Mapkoea Hora)-Makaau-Liapes [leop-Oteweso-
Crewe-Oteweso-Tpnejua (80 km),

3a TecT pyTuTe He e AeduHupaH muHumane 6poj Ha nosuum. EgHa TecT pyTa ke buge uamepexa
MUMUMYM EfHALL.

[loxonky ce HanpasaTt Mepetba Ha Aien Of efHa TecT pyTaTa, peaynvatute Of Meperara ke enesar
BO BKYNHUTE PE3ynTaTi 3a ucrara.
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Mpunor 6
OnwTuHu 1 rpag Cronje

Bo cnepHata Tabena ce aaaexn onwtuku M Mpag Cronje co uHgopmaumja 3a MuHuManes 6poj Ha
NOBULM COrMacHO NOCNEAHMOT OduLmMjaneH nonuc Ha HacenexueTo Bo Penybnuka MakeaoHuja:

Munumanen 6poj Ha noBrum

no Hacenexnwe oa bpoj Ha MunumaneH 6poj Ha
onwTtuHu/l pag Cxonje XUTENW NOBMUM
Ckonje 526502 1317
KymaHoBo 98104 246
Butona 85164 213
Tetoso 84770 212
Mpunen 69025 173
loctueap 59770 150
Oxpua 51428 129
Crpyra 50980 128
Crpymuua 49995 125
Benec 48463 121
WTun 44866 112
Kuueso 39669 99
Kasanapuu 35733 90
Kouanu 31602 79
Paposu 24122 61
Borosute 22906 58
Jlunkoso 22308 56
CrypeHvyanu 21970 55
esrenuja 21582 54
Bpanuuwre 19842 50
XenuHo 18988 48
HerotuHo 18194 46
Kpuea NanaHka 18059 45
Teapue 17694 44
WnuHpeH 17435 44
[lebap 15412 39
Csetn Hukone 15320 39
Bunuya 14475 36
Pecex 14373 36
Bpeexuua 13645 34
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Jlenyeso 13585 34
MpobuiwTvn 13417 33
[onHexu 13126 32
ApaynHOBO 12676 32
Onwrunu nog 12 000 xutenu
Bocunoso 11508 29
beposo 10890 27
Bacuneso 10552 27
BanangoBo 10508 27
Yyuep - CaHgeso 9200 23
lNeTpoeey 9150 23
JeryHosue 8895 22
Kpyweso 8385 21
Yawka 7942 20
KpartoBo 7545 19
BoraaHuu 7339 19
[emunp Xucap 7260 18
Hoso Ceno 6972 18
Conuwre 6713 17
Makepoxcka Kameruua 6439 16
Maxkegorcku bpog 5889 15
Yewwuroso - Obneweso 5471 14
Moruna 5283 13
Kpusoraiutanu 5167 13
Magspogo v Poctywe 5042 13
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MNpunor 7
W3sewraj on Mepeisa Ha DVB-T

AreHumjata ke objaByBa pesyntat of Mepewsata 3a DVB-T 80 CrauuoHapHu TOukM Ha web
CTpaHMuaTa www.komuniciraj. mk Ha Mana co nHcopmauuu 3a: ume a DVB-T Onepatop, SFN kaxan,
npeaaeaten, 30Ha Ha NOKpUBaIE (ANOTMEHT 30Ha), KyMyNaTMBHA jayuHa Ha EneKTPU4YHO none
[dBuV/m], MER [dB], BepojaTHocT Ha rpewwka nocne Viterbi aexoauparse (BER), ume Ha MepHa To4ka,
[aTyM Ha Mepetse U MH(opMaLmja 3a NOKPUEHOCTA.
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Mpunor 8

HauwoHaneH u3selwraj 3a cocToj6aTa Ha KBaNMTET Ha jaBHU ENEKTPOHCKM KOMYHHKALMCKH
ycnyru o6eabesienu npeKy jaBHN PaaMOKOMYHMKALMCKA MPEXu

AreHuujaTa noAroTByBa U3BeLLTau 3a cocTojbaTa Ha KBANUTET Ha jaBHN ENEKTPOHCKM KOMYHHKALMCKM
ycnyrv 3a onwtvHu/pag Ckonje, TecT py™ M HauWOHanmeH W3BelTaj 3a OnepaTopH Ha
papvokoMyHUKaumcku Mpexu/ycnyri Bo Penybnuka MakeaoHuja Bo cneiHuoT hopmar:

AGK Y

M3selwwTaj 3a napameTpu 3a KBanuTeT Ha JaBHM
KOMYHUKaUMCKN MpeXxu 3a onwtuHa XXXXXX
Mepesbata ce Haspasens 8o NepuogoT of XX XOCXXXX 2o XX XX XXXX

1 Bpoj Ha NOBULM U NOAATOYHU CECUMU NO
onepatop
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2 MpoueHT Ha ycnewHn noBuum (>98% 3a
HauuoHaneH u3BewTaj)

3 MpoueHT Ha NpeKuHaTu noBuum (<2% 3a
HauuoHaneH U3BeLlTaj)

4 Bpeme Ha BOoCnocTaByBaHe€ Ha
noBuK(<7cekyHau 3a HaunmoHaneH
W3BeLTaj)
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5 MOS oueHa 3a KBaNUTET Ha roBop
(BpepHocT BO paHr og 1 go 5)

6 lpoueHT Ha yyecTBO Ha TEXHONOrMK 3a
BpemeTpaere Ha NoBULMU

renta il o

7 TpoueHT Ha ycrnewHu cecum npum
CUMHYBaH-€ U NpukavyBarbe Ha dajn op
5MB
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8 [MpoueHT Ha ycnewHOCT 3a CUMHYBakbe
Ha web cTpaHuum(Browsing)

1

I

9 Bp3uHa Ha npeHoc Ha noaaTouu(>60Mbps
3a HaceneHu mecta u >40Mbps 3a TecT
pyTH, 3aJ0/DKMTENHN BPEAHOCTH 3a
HauyuoHaneH usseLlTaj Npu CUMHyBaH€ Ha
nogatouu-downlink)

v s aden b

10 VMOS oueHa 3a KBanuTeT Ha BUaeo no
npenopaka J.343.1 (BpeaHocT Bo paHr og 1
Ao 5)
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11 Bpeme po npea cnuka of Bugeo
12 NarteHuyuja (ms)

13 lpoueHT Ha y4ecTBO Ha TEXHONOruK 3a
BpemMmeTpaere Ha NoAaToYHu cecum
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14 [ocTtanHocT A0 Mpexa

< 1

15 boaysare Ha nepopmMaHCH Ha MpeXa
no oneparop
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