Cnyx6eH BecHuk Ha PCM, 6p. 220 og 19.10.2023 roguHa

20232203853
ATEHIIMJA 3A EJEKTPOHCKH KOMYHUKALIMHA

Bp3 ocHoBa Ha unen § ctaB 1 anunea 29 u unen 24 cras (1) anunea 3 a Bo Bpcka co uien 109
craB (2) on 3akOHOT 3a €JIEeKTPOHCKUTe KomyHuKanuu (,,CiyxOeH BecHHK Ha PemyOnuka
Makenonuja® 6p.39/2014, 188/2014, 44/2015, 193/2015, 11/2018, 21/2018, 98/2019 u 92/2021),
JupekTopoT Ha ATeHljaTa 3a elIeKTPOHCKU KoMyHHKanuu Ha 18.9.2023 ronuna, noHece

INPABUJIHUK 3A IIAPAMETPUTE 3A KBAJIMTET HA JABHUTE EJIEKTPOHCKH
KOMYHUKALUCKHA YCJIAYI'N KOU CE OBE3BEJYBAAT IIPEKY JABHA
PAIJMOKOMYHUKAIIUCKA MPEKA

Ynen 1
peamer

(1) Co 0BOj mpaBUIIHUK Ce€ MPOMUIIIYBaaT MapaMEeTPUTE 3a KBAJIUTET HA JaBHUTE €IEKTPOHCKU
KOMYHUKAIICKH YCIyTH, HAUYMHOT W TIOCTalKaTa 3a BpUICHE Ha KOHTpPOJAa M MEpeme,
coapkuHaTa, opMara U HAYMHOT Ha 00jaByBame Ha MHGOPMAIIMU BO BPCKa CO KBAIHTETOT Ha
JaBHUTE EJIGKTPOHCKM KOMYHHMKAIIUCKM YCIyrd Kou ce o0Oe30emyBaar TIpeKy jaBHa
paZlMOKOMYHHUKAIIMCKa MpeXa O] CTpaHa Ha ATeHIMjaTa 3a €JIEKTPOHCKHM KOMYHUKAallUH, BO
HATaMOLITHUOT TEKCT AreHIyjaTa.

(2) AreHuujata T KOHTPOJIUpPA U MEPH MapaMeTpUTEe 3a KBAJIUTET HA JaBHUTE €IEKTPOHCKHU
KOMYHHKAICKU yCIyTH, IITO Ce YTBPACHU BO OBO] MPABUIHHK, @ OCOOCHO 3a CIETHUBE jaBHU
€JIEKTPOHCKU KOMYHUKALIUCKH YCIIYTH:

* JaBHO tocTanHM TeNe(OHCKU YCIYTH BO jaBHA PAJUOKOMYHHUKAIMCKA MPEXa;

* JaBHU yCIIyrH 3a IPEHOC Ha [0JIaTOLM MPEKY jaBHA paAMOKOMYHHKAIIUCKA MpPEeXa;

* Ycnyru xou ce 06e30eayBaar npeky emuryBame Ha DVB-T curnan

Yien 2
O0Bpcka Ha onepaTOpHTE 32 KBAJUTET HA jABHU €JIEKTPOHCKH KOMYHUKALMCKH YCJIYTI'H
KOHU ce 00e30e1yBaaT MpeKy jaBHA PaIHOKOMYHMKALMCKA MpesKa

(1) Omnepartopor Tpeba na 00e30eqy KBATUTET Ha jaBHUTE EJIEKTPOHCKHM KOMYHHMKAIMCKU
YCIIyTH BO COTJIACHOCT CO 3aKOHOT 3a €JIEKTPOHCKUTE KOMYHHUKALIMU M OBOj IPABUITHHK.

(2) OmneparopoTr Tpeba ma o06e30ean KOPUCTEHE Ha YCIYyTUTe CO MHUHHUMAIHO HHMBO Ha
KBAJIUTET COTJIACHO JEKIApHPAHHUTE MapaMeTpH 3a KBAIUTET KaKo IITO € HaBeIEHO BO WIeH 3 0J1
oBoj [IpaBuiHUK.

(3) Ilpu mepemata, AreHijara Ke Td 3eMe BO MPEABU TOKYMEHTUTE KOM C€ OJTHECyBaaT Ha
napaMeTpUTe 3a KBAIMTET Ha TeI0TO Ha eBPOIICKUTE PETYJIaTOpH 3a EIEKTPOHCKH KOMYHHUKAIIHH
(BEREC), crammapaute  w/mwid  TeXHUYKATEe — cnenudukanuu  Ha  EBpomnckuor
TEJIEKOMYHUKAIIMCKA HWHCTUTYT 3a crangapausanuja (ETSI), EBpomnckuor xkomuteT 3a
craggapausanja (CEN), EBpoOmnCKMOT KOMHTET 3a €JIeKTPOTEXHHWYKa CTaHAapu3aiiuja
(CENELEC), Merynaponnata yHuja 3a Ttenekomynukanuu (ITU), Merynapoanara
opranuzarnuja 3a ctanaapausamnuja (ISO), Merynapoanara enekrporexanuka komucuja (IEC) u
Kongepenuujara Ha eBpONCKUTE aIMUHUCTpALIMU 3a Moty U TenekomyHnukanuu (CEPT).
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Usnen 3
Nudopmanum 3a KBAJIUTET HA jJABHU €JIEKTPOHCKH KOMYHMKALMCKH YCJIYTH KOH ce
00e30enyBaaT IpeKy jaBHA PAIHOKOMYHHKALMCKA MpekKa

(1) Omeparopor Tpeba MogaTOLMTE KOU CE€ OJHECYBaaT Ha MapaMeTpUTe 3a KBaJUTET Ha
JaBHUTE €JIEKTPOHCKU KOMYHUKALIUCKH YCIYTH Jia TH JI0CTaBu 0 AreHuujaTta u Ja ' o0jaBu Ha
cBojaTa BeO-cTpaHa HajmonHa 30 geHa MO MCTEKOT Ha COOJBETHHOT NEPHOJ 3a JOCTaBYBaHE
W3BEITAj.

(2) IMapameTpuTe 3a KBaIUTET HA JABHUTE €JIEKTPOHCKU KOMYHHKAIIMCKU YCIyru of cras (1)
011 0BOj wieH ce naaeHu Bo [Ipumor 1 u [Ipunor 2 xou ce cocTaBeH J1e7 Ha OBOj MPABHIIHUK.

(3) Oneparopot Tpeba Ha Oapame o1 ATeHIMjaTa Jja Th JOCTaBU MOJATONHTe NJeUHUPAHU BO
0BOj MPaBUWJIHUK BO POK 07 15 neHa o IEHOT Ha IPUEMOT Ha OapameTo.

(4) Arenuujata MOXe Ja IO 3aJ0JDKM ONEpaTopoT Ha jaBHU €JIEKTPOHCKU KOMYHHMKAIUCKU
yciyru fa 06e30enu onpeaeneH MUHUMAJIEH KBaJUTET Ha yCIyraTa BO COIVIACHOCT CO 3aKOHOT
3a eJIEKTPOHCKUTE KOMYHHKAIIMUU U OBOj MPAaBUIIHUK. 3aJI0JKYBAaH-ETO MOXKE J1a Ce OJJHECYBa Ha
nmogoOpyBamke Ha OJJICNIEH IapaMerap, OTKako Ke ce a00WjaT CpeIHH BPEIHOCTH Ha
neUHUpaHUTE MapaMeTpu, IO U3BpIICHUTE Mepewma Ha Tepuropujata Ha PemyOnuka
Maxkenonuja u 00jaByBame€TO Ha HAllMOHAIHUOT W3BEILNTAa) 3a omuTUHU/Tpaa Ckomje u TecT
pyTH. HanuonanHuoTt wu3BemTaj ce M3paboTyBa Kako CpeHa BPEJHOCT OJ H3MEpEHHTE
BPEIHOCTH Ha JAeQUHHpPAHUTE MapaMeTpu 3a KBAJIUTET OJ CUTE MEpema HalpaBeHU IO
onmTHHU/Tpaa CKomje U TeCT pyTH JePUHUPAHU BO OBO]j IPABUIHHUK.

Unen 4
OO0OBpcKM HA ONIEPATOPOT NMPH Meperh€ HA MapaMeTPUTe 3a KBAJIUTET HA jaBHUTE
€JIEKTPOHCKHM KOMYHHKAIIMCKH YCJIYIH KOH ce 00e30e1yBaaT IpeKy jaBHa
PAIMOKOMYHUKALMCKA MpeKa

(1) Arenuujata BpIIM pEIOBHO MEpEHE Ha MapaMeTpuTe 3a KBAJUTET Ha jJaBHUTE
eJIEKTPOHCKH KOMYHHUKAIIMCKH YCIYT'H KO ce 00e30e1yBaaT MpeKy jaBHA paJlMOKOMYHHKAILIMCKA
Mpexa, Kako ¥ Mepeme Ha MapaMeTpUTe 3a KBAIUTET HA jaBHUTE €JICKTPOHCKH KOMYHHKAIMCKA
YCIYyTH BP3 OCHOBA HA MOKPEHAT CIIOp O] NPETIUIATHUK WM OJ1 KpaeH KOPUCHUK JIOKOJIKY 32 TOA
uMa notpeoa.

(2) Omneparopure Tpeba Ha AreHnmjara Ja U o0e30enaT YCIOBU 3a BpLICHE KOHTpOJIA U
Mepeme Ha MapaMeTpUTe 3a KBAJUTET Ha jaBHUTE €IIEKTPOHCKH KOMYHHKAIIMCKH YCIIYyTH IITO UM
ru o0e30e1yBaaT Ha CBOMTE NPETIUIATHULIN WIIM KPajHU KOPUCHHULIH.

(3) Bo cnyuaj Ha mojHEeceHO Oapame 3a pellaBamke Ha CIOp Mpea ATeHIHjara Koj ce
OJIHECYBa Ha MapaMeTpUTe 3a KBAJUTET Ha YCIYTHTE IITO OMEepaTopoT My rm obe30emyBa Ha
MPETIUIATHUKOT COTJIACHO CKITyYEHHOT JIOTOBOP, MOTPEOHO € Ha CTPYYHHTE JIMLA O]l ATEHIMjaTa
Jla UM ce OBO3MOXH IPHUCTAIl 10 TEPMUHAJIHATA ONPEMa M MPHUCTAll A0 JOoKalujaTa 3a JAa MOXe
Jla ce HaIlpaBH MPOBEPKa Ha IMapaMeTPUTE AN Ce BO COTIACHOCT CO OHME KOW C€ MPOMHIIAHH
BO JIOTOBOPOT.

Unen 5
Mepema Ha napaMeTpHTe 32 KBAJIUTET HA jABHUTE €J1eKTPOHCKH KOMYHUKAIMCKH YCJIYTH
IITO ce 00e30e1yBaaT MPeKy jaBHA PaAHOKOMYHMKAMCKA MpesKa

ATeHIIMjaTa CO KOPHCTEHC Ha MEpHA OmpeMa BpIIM PEIOBHH MEPEHa Ha MapaMeTpUTe 3a
KBIUTET HA JABHUTE CJICKTPOHCKU KOMYHHUKAIIMCKH YCIYTH ITO ce 00e30e/yBaaT MpeKy jaBHa
PalMOKOMYHHKAILIMCKA MPEXA.
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Unen 6

(1) INapamerpute 3a kBanuteT AeduHUpaHu co oBoj IIpaBUiHUK, ce OfHECyBaaT Ha CUTE
OrepaTopyd KOM HYyJaT jaBHU €JIEKTPOHCKM KOMYHHUKAIMCKU YCIyTd TPEKy COINCTBEHA jaBHA
PaIMOKOMYHHKALIMCKA MPEXH CO €eH WJIM MOBEKe KOJOBH 3a MIACHTHU(UKAIMja Ha Mpexara
(MNC). Mlokonky ormepaTopoT ToceayBa MoBeke koaoBU 3a uaeHtudukamuja (MNC komoBn),
TOTalll MapaMeTpuTe 3a KBanuTeT Aeunupanu Bo [IpaBuiaHUKOT ce mpuMeHyBaaT 3a cekoe MNC
HoceOHO.

Bo cnyuaj Ha monHeceHo Oapame 3a pelllaBamkbe Ha CHOp OJ MPETIUIATHUK Ke ce Mepar
napaMeTpuTe 3a KBaINUTET AeduHupanu co oBoj [IpaBMIHUK KOM ce oJHecyBaaT Ha ONepaTopoT
CO KOJ € CKIIyYeH MPEeTIUIAaTHUYKUOT AOroBop 0e3 oriyiea Aajiy ONepaTopoT MOCeayBa COICTBEHA
WM W3HAJMEHA JaBHA PaIMOKOMYHUKAIIMCKA MPEXa.

Uien 7
IapameTpu 3a KBAJIMTET HA jaABHU €J1eKTPOHCKH KOMYHHKAIMCKHU YCJIYTH LITO ce
00e30enyBaaT IpeKy jaBHA PAIHOKOMYHHKALMCKA MpekKa

(1) Arenuujata BpLIM Meperma Ha CIEJHUBE MapaMeTPU 3a KBAJIUTET HA JaBHUTE €JIEKTPOHCKU
KOMYHHUKAIMCKH YCIYyrd IITO ce o00e30eqyBaaT MpeKy jaBHA paJMOKOMYHMKALMCKAa Mpexa
nedurupanu Bo [Ipunor 3 Ha oBoj [IpaBuIHMK KOj € HErOB COCTAaBEH JIEI:

a) mapameTpu BO 3aBUCHOCT O] TEXHOJIOTH]a:

- HuBo Ha curnan (o11eJ1IHO 1O TEXHOJIOTHUH)

0) mapameTpH BO 3aBHCHOCT O]l YCITYTUTE:

- ['oBOopHHU yciyru:

e JlocTannHOCT 10 Mpexa

* [IpucranHocT 0 yciayra (IPOLIEHT Ha HEYCHEIIHU TOBULIH)

* OapKJIUBOCT Ha yciyra (IPOLEHT Ha IPEKUHATH ITOBUIIN)

» BpeMe Ha BocniocTaByBame Ha IOBUK

* KBanuteT Ha TOBOp

 [IpomeHT 0o BpemeTO 3a KO€ MEPHHOT TeleoH padoTen Ha MOEAUHEYHH TEXHOJOTHH
(GSM, UMTS, LTE u 5G NR)

- [Ipenoc Ha noxaronu:

» Heycnemnu o6uan 3a BocrocraByBame Ha HTTP koHekmu

* [Ipexunatu cecun Ha yciyrara npu BocnoctaBeHa HTTP konekuumja

* bp3uHa 3a npeHoc Ha NOJAaTOIM MPEKy jaBHa paguokoMmyHukanucka mpexxa (UMTS u LTE u
5G NR)

» Jlatennuja

» KBanurer Ha Buaeo npeky YouTube cepuc

* YcneniHocT Ha CUMHYBambe web cTpaHuu

* [IpouieHT o1 BpemMeTO 3a KO€ MEPHHOT TeineoH padoTesn Ha MOEAUHEYHH TEXHOJOTHH
(GSM, UMTS, LTE u 5G NR)

(2) Oneparopot Tpeba OecruiaTHO Ja 00€30€11 TEXHUYKH YCIOBH, 0 THIOT: SIM KapTHUKH
0e3 orpaHuuyBame Ha: roBop, nogaromu, IVR 6poesu 3a roBop u HTTP cepsep 3a mpeHnoc Ha
MOJATOIM KOU K€ Ce KOPUCTAT 3a MOTPeOUTe 3a MEPEHE Ha MapaMeTPUTE 3a KBAIUTET HA jaBHUTE
€JICKTPOHCKM KOMYHUKaUUCKU yciyru. Omeparopor He Tpeba Ja Jojenu Ouilo KakBU
npuopuretd Ha SIM KapTHYKUTE JNOIENEHH 3a KOPHCTEHE IPU MEpPEHE Ha IapaMeTpUTe 3a
KBAJIMTET HA JaBHUTE €JICKTPOHCKU KOMYHUKAIMCKU ycuyru u/win Ha IMEI-Te Ha TepMunanuuTe
ypeau KO I'd KOpUCTH AreHiyjaTa 3a OBaa HaMeHa.
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(3) Omeparopot Tpeba Ha Oapame Ha AreHiujata qa 06e30e1u MOKHOCT 3a MPUKavyBame Ha
dajmoBu, co paznuuyHa roiemuHa, He morojema on 10 GB, ma meroB HTTP cepBep co men
Mepeme Ha Op3WHU Ha MPEHOC Ha TMOJATOLM, BO POK HE MOJONT Off 7 NIEHOBH O] JCHOT Ha
OapameTo.

(4) Omnepartopot Tpeba ma o06e36emu pynkuuonanmnoct Ha HTTP cepepute 3a mpeHOC Ha
MOJATOIM ¥ JIa BPIIH OJPXKyBarme HAa MCTUTE CO IEJI ]a C€ OBO3MOXKM HeETpedeHa padora mpu
BpIIICHE HA MEPemaTa O/l CTpaHa Ha AreHnujata. ATeHnujata ke r'u HHPOopMHUpa OlepaTopUTe 3a
MOYETOKOT Ha Mepemara 3a Kpenpame Ha HanmoHaneH n3Bemra;.

Ynen &
TecT pyTH W/HMIH TECT JTOKAIUH

(1) Mepemara Ha mapaMeTpUTE 3a KBAJIUTET Ce BPILIAT HA TeCT pyTH AeduHupanu Bo [Ipuior
5, Bo ommrtunu/rpan Ckomje co Ham 5000 >xutenm nedunupanu Bo Ilpwior 6 wim Ha
CTaLlMOHAPHU TOUKH.

(2) Ilpu kpeupameTo Ha TECT PyTUTE U TECT JIOKAIIMUTE CE 3€MaaT BO MpeABUA Y IaTCTBaTa Of
ETSI EG 202 057.

(3) Mepemara 61 UM OBO3MOXMWJIE HA KOPUCHUIIMTE HAa YCIYTH JECEH YBHUJ BO MapaMeTpUTe
3a KBaJMTET, HUBOTO HAa MEPEH CUTHAJ U TEXHOJOrHMjaTra co Koja OIepaTopoT T'M o0e30eqyBa
YCIIYTUTE, KaKo U criopenda moMery JBa WIH MOBEKE OIEePaATOPH.

(4) Pesynrature noOueHH O U3BPIIECHUTE Mepema MOXKaT Ja OujaT CropeayBaHH CamMo
JIOKOJIKY € KOPUCTEHA UcTaTa MEpHa METO0JI0THja.

(5) Mepemwata Ha napaMeTpUTe 3a KBAJIUTET MOJKE J1a C€ BPLIAT HA JIOKAIIMM KaJie ONepaTopoT
uMa JIeKJIapupaHo MOKPUEHOCT CO MpeXka U KOPUCHUKOT Ha ycllyrata OueKyBa Jia Jo0ue yciyra.
BakBute Mepewma ce BpIIaT 3a IMOTBpJAa Ha YCIOBUTE COApPXKAHM BO JOrOBOPOT IOMEry
OIepaTopoOT U NPETIUIATHUKOT.

(6) Mepemwata ox craB (5) oA OBOj WIEH C€ BpIUAT CIIOPE METOJOJOTHH IPOIMUIIAHU BO
[Tpusnior 4 Ha 0BOj IPaBUIIHUK.

Unen 9
Mepeme Ha mapaMeTpH 3a KBaauteT Ha DVB-T curnan

(1) Arennmjara BpiIM Mepema Ha KBAIUTETOT Ha CUTHAJIOT HAa JUTUTAIHATa TEPeCTpUjasiHa
tenesusnja (DVB-T). Curnanor oj auruTanHaTa TepecTpujajiHa TeleBuU3Mja Tpeba 1a Tu
3aJI0BOJIyBa HOPMAaTHBUTE KOM c€ HaBeleHM BO @DHUHAJIHMTE aKTH Ha peruoHajlHaTa
KOH(epeHIMja 3a pAaTUOKOMYHUKAIMM 32 IUIAaHWpame Ha JWTHTATHA TepecTpHjaTHa
panuonudy3Ha ciayxk06a Bo 1esoBH o peruonute 1 u 3, Bo ¢dpekBeHuuckute omncesu 174-230
MHz 1 470-694MHz. Arenuujara 3a €JI€KTPOHCKH KOMYHUKAILIUY BPIIA MEPEHa Ha KaBATUTETOT
Ha DVB-T curnanor cornacno cieguute npenopaku: ITU-R SM.1447, ITU-R SM.1875, ITU-R
BT.1735 kako u Spectrum monitoring handbook.

(2) Arenmnmjata BpIIM Mepema Ha CIEJHHBE MapaMeTpH 3a KBAJUTET Ha JWTUTAIHATA
TepectpujanHa tenesusnja (DVB-T):

- SFN kaHan u neMoaynianuja

- Unentudukanyja Ha npemaBaTeln

- 'eorpadcku KoopAMHATH Ha MEpHA TOYKa

- KymynaruBHa jaumHa Ha €JIEKTPUYHO 1oJIe - HUBO Ha curHai (E)

- I'pemika Ha mogynamuja (Modulation Error Rate MER)

- BepojataocTt Ha rpemika ipen Viterbi nexomupame (Bit Error Rate Before Viterbi -CBER)
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- BepojatHoct Ha rpemika nocie Viterbi nekoaupame (Bit Error Rate after Viterbi - VBER).
Bo nonaramontauoT TekcT cekane kazae ce cnomenyBa BER ce omnecyBa Ha BER mocie Viterbi
JEKOJTUPAHE

(3) Pesynature o MepemaTa U BPEITHOCTUTE HA IMapaMETPUTE 33 KBAIUTET CE MPETCTaByBaaT
Ha Mara Ha web riatdopmara Ha AreHuujaTa Ha TUHKOT www.komuniciraj.mk (ITpuior 7).

Unen 10
MeToa0J10ruM HA Mepeme

AreHnMjaTa Kperpa METOA0JIOTHH Ha MEPEHE CO KOU K€ ce MepaT MmapaMeTpuTe 3a KBAJIUTET
Ha JaBHUTE EJEKTPOHCKM KOMYHHKALMCKH YCIyI'M KOM ce o0e30eqyBaaT NpeKy jaBHU
PalMOKOMYHHUKAIIMCKH MpeKU. MeToI0JI0OTHUTE M0 KO K€ ce U3BpIIyBaaT Mepemara ce JajeHu
BO [Ipusior 4 Ha 0BOj MPABUITHUK.

Unen 11
JlocTaBa Ha MOAATOIM 32 MPEKHA MOKPUEHOCT

(1) Omeparopute co COINCTBEHA jaBHA PaJUOKOMYHHUKALMCKa Mpexka Tpeba Ha KBapTaJIHO
HUBO, BO poK o 30 JeHa Mo 3aBpIIyBameTO HAa KBapTalOT Ja JOCTaByBaaT A0 ATreHLUjaTa
MOJIaTOLIM 32 MpEeXHaTa MOKPUEHOCT (MOKPUEHOCT Ha TEPUTOpPHja U MOKPUEHOCT Ha HACEJICHUE
3a KOj TM KOPUCTU aKTyEJIHHUTE MOAATOLM OPHUIMjaTHO 00jaBeHU O]l 3aBOJOT 3a CTATUCTHKA Ha
PM) Ha cBojata Mpexa U JJokauuuTe Ha 0a3HUTE CTAHUIM CO CBOUTE KapaKTEPUCTUKU, COTIIACHO
ynaTcTBOTO JazeHo Bo llpuior 2 Ha 0OBOj NMpaBWJIHUK, KAKO M IOJATOLUTE 3a MpEKHATa
MIOKPUEHOCT, COTJIACHO CO 0100PEHUETO 32 KOPUCTEHE HA PaTuOPPEKBEHIINH.

(2) IMapamerpure 3a MpeXKHAa NOKPUEHOCT M MalMTE 3a MPEXHAa MOKPUEHOCT ILITO THU
JIOCTaByBaaT oreparopute 10 AreHmujarta ce nepunupanu Bo [Ipumorot 2.

Unen 12
Oo0jaByBame Ha MOJATOLMTE O/ MEepemhaTa

(1) Arennujara ke v 00jaBU MOAATOIUTE O]l CONICTBEHUTE Meperma Ha BeO cTpaHHIIATa, co
CTaTUCTUYKHU IpHKa3, MOJENEH Mo TecT pyTu coryacHo [lpuior 5 u no onmrunu/rpan Ckomje,
cornacHo Ilpusor 6 on oBoj IIpaBuiaHMK M 1O OnepaTopH, cO MPUKa3 HA OPOJOT HA WU3BPIIECHU
Mepema, KOU ydecTByBaaT BO aHanu3ara. [lomaromure on mepemwara ke Ougat Bo ¢popma U Ha
HAuYWH, Taka IITO K& OMJAT JIECHO YUTIUBU U Pa30UPIMBY 32 YUUTATENOT.

(2) O6jaBeHnuTe mogaToLX OJ MepemaTa ke MM OBO3MOXAaT Ha rparaHuTe JECEH YBHUJI BO
napaMeTpuTe 3a KBaJIUTET, HUBOTO HAa MEPEH CUTHAJl U TEXHOJIOTHjaTa coO KOja ONepaTopoT I'h
00e30e1yBa yCIyruTe, Kako M cropenda moMery JBa WM MOBEKe ornepaTopu. ATeHIjata Ke
o0jaByBa MOJATOLM OJl MEpEeHATa Ha HALMOHAIHO HUBO MO ommTHHU/Tpaa Ckomje u Mo Tect
pyTH. ATeHuujaTa ke o0jaByBa pe3yiraru og Mepema Ha DVB-T Bo cranmoHapHU TOYKH.

(3) Hdoxonky co Mepemara Oume yTBPAEHO JeKa Ha OAPENCHO IMOJpavje ONnepaTopoT Hema
MpEeXHa TIOKPHEHOCT HMJIM HHUBOTO HAa MEPEH CHTHAJl € MOHHCKO OJf HUBOTO JAe(HUHUPAHO BO
[Tpumor 2 ox OBOj MpaBWIIHUK, MCTOTO Ke OWae ONpeneNeHo Kako monpadje 0e3 MpexHa
MOKPUEHOCT Ha OTIEpaToOpoT Off CTpaHa Ha ATEHIIMjaTa, 3a ITO Ke Oue W3BECTEH OMEepaTopoT Aa
HalpaBU COOJBETHA KOpEKIMja HAa Marara Ha TMOKPHEHOCT WM Ja HalpaBH KOpPEKIMja Ha
MOKPUEHOCTa Ha TEPEHOT TaKa INTO U3MEpeHaTa MOKPHUEHOCT Ke OJroBapa co OHaa MpUKaKaHa
Ha JIOCTaBeHaTa Mama OJ cTpaHa Ha omeparopoT. I[lompadje 0Ge3 MpekHa HOKPHEHOCT
NPETCTaByBa el 0J1 TepuTOpHujaTa Ha Pemmybnmka Makenonuja kazie onepaTtopoT He 00e30e1yBa
JaBHH €JIEKTPOHCKU KOMYHUKAIIUCKU YCITyTH.
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(4) Usrnenot u popmara Ha U3BEIITAUTE OJ] CONICTBETHUTE U3BPIIECHU Mepeha Ha ATeHI1jaTa
3a KBaJUTETOT Ha YCIyrd KoM I' o0e30eayBaat oneparopure € aajaeH Bo [Ipunor 7 u [pumor 8
Ha OBOj MTPABUJIHUK.

(5) Arenmmjata 3a €NEKTPOHCKM KOMYHUKAIlMM BO HalmOHAJIHMOT W3BEIITa] MOXE
JIOTIOJTHUTENTHO J1a 00jaBM KOMIIapaTMBHM TMOJATOIM 3a TapaMeTpH 3a KBAJUTET Ha jaBHU
€JIEKTPOHCKM KOMYHHUKALIUCKM YCIyTH KOM ce o00e30eqyBaaT MpeKy jaBHAa eJIEeKTPOHCKa
KOMYHHUKAI[ICKa MpeXa 3a HMIUIEMETHpaHH HOBU TEXHOJOIMH KOM Ke Oujar camo of
nH(OpPMaTUBEH KapaKTep Kako MoceOeH U3BEIlTa].

Unen 13
BaeryBame Bo cuiia

Co IeHOT Ha BIETYBamkETO BO CHJIa HAa OBO]j MPABUIIHHK MpeCcTaHyBa Jia Baxu [[paBUITHUKOT 3a
nmapaMEeTpuTe 3a KBAJIUTCT Ha jaBHPITe CJIICKTPOHCKH KOMYHUKAIIUCKH YCIYTH KOHn C€
OCTBapyBaaT NpPEKy jaBHA paguoKoMyHHKaiucka mpexa (,,CiyxOeH BecHuk Ha PemyOmmka
Makenonuja‘ 6poj 35/2019 u 6poj 157/2021).

Unen 14
OBgoj IlpaBuiHuK BieryBa BO CHJa CO JE€HOT Ha HEroBOTO 00jaByBame BO ,,City:k0€H BECHUK
Ha PenyOnuka Makenonuja®. I1o BieryBameTo Bo cuiia 0BOj MPaBUIIHUK Ke Ouzie 00jaBeH Ha BeO
CTpaHaTa Ha AreHlyjaTa.

bp. 0101-1207/4
18 cenrremBpu 2023 roguHa Hupekrop,
Ckomje Jeton Akiku, c.p.
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Mpwnor 1

OnepartopuTe Tpeba aa rv objasyBaar concTBeHnTe Mepetba 3a e Of, NapameTpuTe 3a KBanuTeT Ha
yenyrvTe HasedeHu Bo [Mpunor 1. [Napametpute kon Tpeba pa ce mepaT u 3a kou Tpeba ga ce
[OCTaBYBa W3BELTa| Ha KBapTanHO HUBO A0 AreHuUujaTa ondbakaar:

MapameTpu 3a KBANUTET Ha jaBHO JOCTANHK YCNYTW BO jaBHA pagMoKOMYHHKaLMCka Mpexa

- [ToKpMEHOCT CO MpeXa (CaMo 3a ONepaTapy cO COMCTBEHA MPEXa):

- [ToMCTaNHOCT AD YCMyra- MPOLEHT Ha HEYCNELIHW MOBULM,

- OOpXIMBOCT Ha YCTyra — NPOLIEHT Ha NPEKUHATH NOBULM:

- Bpeme Ha BoCnocTaByBaH-E Ha MOBHK:

- BpanHa 3a npeHoc Ha nogaTtouy npeky jaBHa pagnokomyHukaLycka mpexa (UMTS, LTE n 5G NR)
- KonuuecTso Ha npeHeceku nogartoly no Texronorun (GSM, UMTS, LTE 1 5G NR) 3a cekoj MNC
- [TpocedHa KonuuKHa Ha MpeHeceHn NOJaToLyW No NPETANaTHUK N0 TEXHOMOTK

BPEAHOCTU HA NAPAMETPUTE 3A KBANMWTET HA JABHA PAIIMOKOMYHWKALIMCKA MPEXA

Mepnog 3a
AOCTaBYBak:€ Ha
Hednnnynja JeknapupaHo HUEO Llenna spegHoct uaBeLwraj o AEK
MokpreHoCT co Mpexa
Teput
GSM )
%
Jexnapupaty H1Boa Ha curHan Ha LoBap: RxLev >-85 dBim KBapTa | KapTamH
MpeXxa 0f, CTpaHa Ha onepaToper. HO of
['paHU4HK BPEAHOCTM MK KOW Ce . KkBapTa | KapTar
CMETa TIOKDUEHOCT CO MpeXa Npudpatane: -95 dBm < RxLev < -85 dBm o o
ce:(OHaMy Kapie HUBOTO Ha CUTHan nara HaagopelHo noKkpuBakse: KBapTa | KBapTamnH
BO kaTeropwja ,flobap” unu -103 dBm < RxlLev < -95 dBm MHO of
pudbarnus”)
_GSM Rxlev>-95dBm Henpudatnue: RxLev <-103 dBm K?jafga KBa[;;anH
- UMTS: CPICH RSCP > -105 dBm
-LTE: RSRP>-110dBmu UMTS
-5GNR (< 1 GHz):
SS_(RSRP >_)102_8 B Ro6ap: CPICHRSCP > -95 dBm A
-5GNR (1.8 GHzu 2.1 GHz):
SS-RSRP >-111.7 dBm Npudaramne: -105 dBm < CPICH RSCP < -85 dBm K?_la'fga KBaFgaﬂH
-5GNR (3.4 GHz - 38 GHz):
SS-RSRP>- 117 4dBm HaaBOpeLwwHO NOKpHBaksE: kBapTa | KapTanH
TF;V‘;MCMHS Ha MPUEMHUK NoMery -115 dBm < CPICH RSCP = -105 dBm MHo of
7-3m
Henpucharaue: CPICH RSCP < 115 dBm fbapTa | Keaprar
MHO o/
LTE
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Lo6ap: RSRP > -100 dBm feapTa | Keapran
MHO of

Mpudparnue: -110 dBm < RSRP < -100 dBm KEj_lal_Fl)OTa KBaFgaﬂH

HagBopewwHo nokpuBatse: KBapTa | KBapTanH

-115 dBm < RSRP<- 110 dBm nHo/ of

Henpudarnue: RSRP < -115 dBm foapTa | KeapTar
NHO of

5G NR

Nlobap:

SS-RSRP > -92 8 dBm, <1 GHz kBapTa | KBapTanH

SS-RSRP > -101.7 dBm,1.8 GHz n 2.1 GHz MHo of

SS-RSRP > -107 4 dBm, 3.4-3.8 GHz

Mpucharnus:

-102 8 dBm < SS-RSRP = - 92 8dBm < 1 GHz

-111.7.dBm < SS-RSRP <-101.7dBm 1.8 GHz n KBapTa | KBapTanH

21GHz MHO of

117 4dBm < SS-RSRP < -107.4dBm, 3.4- 3.8

GHz

HagBopewwHo nokpuBake:

1128 < SS-RSRP =-102 8, <1 GHz

1217 dBm <SS-RSRP<-111.7dBm, 1.8 GHzn | kBapTa | kBapTamH

21GHz NHO of

-127 4 dBm < SS-RSRP < -117 4dBm, 3.4-3.8

GHz

Henpudatnus:

SS-RSRP < -112 8dBm, <1 GHz KBapTa | KBapTanH

SS-RSRP £-1217 dBm, 1.8 GHz n 2.1 GHz MHo of

SS-RSRP < -127.4dBm, 3.4- 3.8 GHz

I'Ipv|c1an|-|oc1 A0 yCnyra = npoYeHT Ha HeycnewHn noBUuLn

HeycnelleH nosuk e obug, 3a NoBuk
KOH BanuaeH 6poj, Bo obnacTa Ha
MOKPYBaHSE, MPW LUTO HUTY MOBMKOT €
OLFOBOPEH, HUTY NaK cTpaHaTa Koja
MOBHKYBa MPEN03HABA TOH 3a
3ahaTeHo UMM NaK TOH 38 SBOHEH:E Ha
MPKUCTENOT Ha NOBMKYBAYOT BO NEpHON
oA 30 cexyHau of MOMEHTOT Kora
MpEXaTa ja npuma nocneaxara Lydpa
01 6pOjOT Ha KpajHHOT MpETNNaTHMK.

((BpojoT Ha 0buay 3a
3aB3EMatbE Ha
coobpakaeH kaHarn-
BpojoT Ha yeretHo
3eMatbe Ha coobpakagH
kaHan)/ (BpojoT Ha
0By 3a 3aB3eMarbE Ha
coobpakaeH
kaHan))*100

ETSI EG 202 057-3

Ce poctapysaar u
noeauHeYHW BpeOHOCTH
Ha Bpojot Ha 0buom 3a
3aB3EMatbE Ha
coobpakaeH kaHan u
BpojoT Ha yeretHo
3eMatbe Ha coobpakagH
KaHan

» [pOLEHTOT Ha
HeyCneLUHw NOBULK 3a
HaLMOHaHM

WHTEPHALIMOHATTHM MOBMLIM <2

%

» KpapTanto

Bpeme Ha BOCNOCTaBYBaH-€¢ Ha NOBUK
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Bpeme Ha BoCMoCTaByBatbe Ha NOBUK
MOXe f1a Ce nedUHPa KaKo BPEMEHCKM
WHTEpBan  ©Off  MOMEHTOT  Kora
KOPUCHUKOT — wucripaka Dapate  3a
KOHeKUMja, Ce Oomeka OHO] Koj ro

¥ CpenHa
BPEJHOCT Ha BPEMETO
Ha BOCTIOCTaBYBake Ha

¥ Cpennata BpeqHocT
Ha [0LHerbe nocne bupare
Ha 6pOojOT NPK HOPMANHO
ONTOBapYBate Ha Mpexata
38 HALMOHATHM MOBULM:

o MobunHa ko

» KpapTanHo

reHepupa  MOBMKOT ~ He  MPUMK | MoBMK o
) ) MobunHa: < 7s:
ALERTING" peka moBukoT ce ,
o MobnnHa KkoH dukcHa:
BOCMIOCTABMIT.
<bs,
OAPKNMBOCT Ha YCAYra — NPOLEHT Ha NPeKNHATH NOBHLIM

MpOLEHTOT Ha NOBULM Kou Beke ce

YCeLHO BOCNOCTABEHHN U Beke umaat | » (MpekuHaTh
nofeneHo coobpakaeH kaHan, a ce noBmLM/yCneLLH
npekuHaTy npen aa bunat saspluenn | nosuuy)*100%

» <2% BO TeKaT Ha

» KeapTtanHo
LIeN1OT KBapTan. P

Of KDAJHUOT KOPUCHMK, & NpH4UHa &
NopaHoTO MPekMHyBakbe BO MpexaTta

Ha OnepaTopoT.

Ce AoCTaByBaar 1
noeanHEYHN BPEOHOCTH
Ha NPEKUHATW NOBULIM U
YCNELWHW NOBULK

MpekvHaTy noBuLM no BasHa cTaHuLa N (npeKnaT

noBMUM/yCNELLHM

noBuLu)*100% <2 % no basHa cTaHuLa

MNogaTouuTe ce QocTaByBaaT BO excel » KeaptanHo

Tabena

BpauHa 3a NpeHOC Ha NOAATOLM NPeKy jaBHa paguokomyHukayncka mpexa (UMTS, LTE u 5G NR)

» CpepHa BpauHa 3a
MPEHOC Ha NopaToLy
(annMKaTMBHO HMBO) Npeky
JaBHa pagMoKoMyHMKaLMCKa
Mpexa 3a CUTe KOPUCHULM No
onepartap (Mbps); nokaxysa
cpena Gp3nHa 3a NpeHoc Ha
nodaToLy (Ha annukaTveHO
HMBO) MpeKy
PanMoKOMyHUKaLMCKa Mpexa
(u3paseHa Bo Mbps) Bo
BPEMEHCKWOT MHTEPBAn BO
KO] C& BPLUM MEPEHETO .

KonuyecTBo Ha npeHeceHn nogaroun no TexHonorun (GSM, UMTS LTE u 5G NR) s3a cexoj] MNC nocebHo
Konnuecteo Ha
npeHeceHn NoAaToLM No
NOeAMHEUHM TEXHOMOrK
(GSM, UMTS, LTE n 5G
NR) 3a ceko] MNC
0OfenHo

[NpoceyHa KoMWYMHA HA MPEHECEHI NOMATOLM N0 MPETNNATHUK Mo TexHanorwja 3a ceko] MNC oppenko

CpepnHa bpauHa Ha npeHoc Ha
MOOATOLM Ha HUBO Ha Mpexa nomery
OMepaTopoT U TEPMUHANHUTE Ypeau
Ha KOpHCHULWTE .

KeapTanHo

Konuuecteo Ha NpeHeceHN
nogaroyn no TexHonmorum (GSM,
UMTS, LTE u 5G NR) 3a cexoj MNC
0ffenHo

KeapTtanHo
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MpoceyHa KOMMYMHA Ha MpeHeceHu
nogatolM Mo MpeTnnaTHMK  no
TexHonorwja 3a cekoj] MNC opgenHo.

[NpoceyHa konuuKHa Ha
NpeHeCeHM NogaToLm e
BKYMHATa KONWYMHA Ha
npeHeceHW NoAaToun no
TexHonoruja /6poj Ha
npeTNNaTHALN KON
KOPUCTAT NOAATOYHN
ycnyrm (3a ceko] MNC
OfAEIHO) H3PA3EHD BO
GB

KeapTanHo
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Mpunor 2

Metogonornja 3a gocTaByBatbe Ha hajnoBu 3a NOKPUBatbE HA jaBHA MOOUNHa
paAMOKOMYHHMKALMCKa MpexXa — Manun Ha nokpueakwe (map coverage files)

OnepatopuTe Tpeba fa rv [ocTaBaT CBOUTE Manu Ha NOKpUBak-e BO CNEHMOB dhopmMar:
Manute Ha nokpueare (map coverage files) ce gocTaByBaar BO enekTpoHcka dhopma, co cnefHuBe
KapaKTEPUCTUKN:

1. HomeHknatypa: Mime Ha onepaTop_TexHonorvja_datym{yyyymm) zip

2. TeXHUUKN KapaKTEpUCTUKN:
e  [IpWeMHo HWBO Ha curHan

o GSM

[loBap RxLev > -85dBm, cuHa
Mpudparnue-95dBm < RxLev < -85dBm, seneHa
HanpopeluHo nokpuearbe -103dBm < RxLev < -95dBm, upeeHa
Henpudatnue RxLev < -103dBm, TpaHcnapeHTHa)

HednHuumja 3a MpexHa NoKpUeHOCT(rpaHnyYHa BpegHoCT A0 Koja ke ce CMeTa MOKPUEHOCT CO

Mpexa):
- RxLev > -95dBm

o UMTS
- JloBap CPICH RSCP > -95dBm, cuHa
Mpudbatnus -105dBm < CPICH RSCP = -95dBm, seneHa
HanpopeluHo nokpueatbe -115dBm < CPICH RSCP < -105dBm, upseHa
- Henpudatnne CPICH RSCP < -115dBm, TpaHcnapeHTHa
HeduHuumja 3a MpexHa NOKPUEHOCT (rpaHnyHa BpeOHOCT [0 Koja ke ce CMeTa MOKPUEHOCT
CO Mpexa):
- CPICH RSCP=>-105dBm u

o LTE
- Hweoa noronemu of -100 dBm RSRP > -100 dBm, ce gedunupa
noKpueHocT co aobap curHan cuHa
- Mpudpatnue-110dBm < RSRP = -100dBm, 3eneHa
- HanpopeluHo nokpuearbe -115dBm < RSRP = -110dBm upseHa
- Henpudbatnme RSRP < -115dBm, TpaHcnapeHTHa

[eduHuLmMja 3a MpexHa NOKPUEHOCT (rpaHnyHa BpedHOCT [0 Koja ke ce CcMeTa MOKPUEHOCT
CO Mpexa):
- RSRP>-110dBm

11 o0a41



Cnyx6eH BecHuK Ha PCM, 6p. 220 oa 19.10.2023 roauHa

o 5GNR: (< 1GHz)
- [lobap: SS-RSRP >-92 8  cuHa
- Mpucbatnume: -102 8 dBm < SS-RSRP < - 92 8 dBm 3enexa
- HapgopeluHo nokpusatse: -112.8 dBm < SS-RSRP = -102.8 dBm), upseHa
- Henpudatnue: SS-RSRP < -112.8dBm | TpaHcnapeHTHa
HednHnupja 3a MpexHa NoKpUEHOCT (rpaHiniHa BpeaHoCT [0 Koja ke ce CMeTa NOKPUEHOCT CO Mpexa):
8S-RSRP >-102.8 dBm

o 5GNR (18GHz &2.1 GHz)

- Nobap: SS-RSRP >-101.7 dBm, cuHa
- Mpudbatnme: -111.7 dBm < SS-RSRP < -101.7 dBm, 3eneHa
- HapnpopeluHo nokpueatse: -121.7 dBm < SS-RSRP < -111.7 dBm, UpBeHa
- Henpudatnue: SS-RSRP =< -121.7 dBm, TpaHcnapeHTHa
[leduHuumja 3a MpeXHa NoKpUEHOCT (rpaHniHa BpedHoCT [0 koja Ke ce cMeTa NOKPUEHOCT Co Mpexa):
SS-RSRP > -111.7 dBm

o SGNR:(3.4-38GHz)
- Hobap: SS-RSRP > -107.4 dBm, cunHa
- Mpucpatnue: -117 4 dBm < SS-RSRP < -107 .4 dBm, 3eneHa
- HanpsopeluHo nokpueare: -127 4 dBm < SS-RSRP < -117 4 dBm, upBeHa
- Henpudpatnmne: SS-RSRP = -127 4 dBm, TpaHcnapeHTHa
- [eduHuumja 3a MpexHa NOKPMEHOCT (rpaHnyHa BpeHoCT [0 koja Ke ce cMeTa NOKPUEHOCT CO Mpexa):
SS-RSRP > -117.4 dBm

3a nokpuHecT co 5G NR pa ce gocTaBu egHa kymynaTUBHa Mana co AetuHUPaHUTE HUBOA Ha MPEXXHa
nokpueHocT (nobap, Npudatnus, HamBOPELLUHO NOKPUBAHE W HEMPUGATNMB).

o DVB-T
- Hwueoa noronemu og 56 dBmuV/m, Rx Level > 56dBmpuV/m ce gedmHmpa
MOKPUEHOCT CO CUTHan, cuHa
- 3a ocTaHaTuTe nogpadja ce AeduHupa nogpadje 6e3 MpexHa NokpUeHoCT,
TpaHcnapeHTHa

o Pesonyuuja-ronemuna Ha nukcen (grid cell)=50m x 50m

o Coverage probability Bo cammoT nukcen=muH 50% (OOKOMKyY ja MMa OBaa MOXHOCT BO camaTa
annukaumja 3a nnaHvupate)

e ManuTe Ha nokpuBarse Tpeba Aa buaat npeceyenn co rpaHnyata Ha Penybnuka Makenonuja
(nokonky onepaTopoT He ja NocenyBa, uctata ke MM buae nocTaBeHa)

o [lognoru wro Tpeba Oa ce kopucTaT BO NpednkumMjaTta Ha coverage cajnoT ce: DTM/DEM
(Digital Terrain Model/Digital Elevation Model) co muHumanHa pesonyuuja og 50m, Radio
Clutter Data 3a uena Teputopuja Ha MakeioHuMja M oCcTaHaTK NPOCTOPHM NOOATOLM KOW LITO
M MMa oNepaTopoT, a UcTUTE b1 Ce KOpHUCTene 3a NOTOMHa MPeauKUWa Ha NoKpUBarbe

3. [NogatoueH opmart:
»  Pactepcku hopmart (Raster image unm grid format)
= ASCIl txt, GeoTIFF (tiff+tfw cajn), Vertical Mapper Grid, Map Infomap, kml unn kmz
copmMaTt
v [poexupja/atym/KoopanHaTteH cuctem—WGS 84, UTM 34N, meTpuuku
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Kpewpate Ha BTS dhajnoem:

ETS chajnoewTe KoM Ce QocTaBYEAAT 04 CTpaHa Ha onepatopuTe Tpeba ga bugat eo .CSV dhopmar v
Aa 1M COAPKAT 380 KMTeNHMTE NapaMeTpr JedvHUp EHW 38 CEKOja TEXHONOMM|a COOJReTHO.

[Npumep:
- BTS.csv - Microsoft Excel [i=ek= |ﬁ.H_
File Home [nsert Fage Layout Formulas Daota Reviewr Yiew =1 a o g 3
‘g [j"gi = I = A Celete @) ShowHide Comment i 'LIE" [ &Ei Protect and Share Workboak
i a J - =] = ]
—in 1 Frevious W Show All Comments L . = ﬁak laws Lisers ko Edit Fanges
Spalling Research Thesaurus | Translate Mew *—] Protact  Protect Shara
Comment o et i Show Ink Sheet Workbook Workbook L Trck Changes -
Proafing Lanouage Comments Changes

| 012 - P ~
| A B c D E F G H ! 1 K i
| 1 SYSTEMI SITE CELL cip SCR CH BSIC Lac DIR LAT LOMN
| 2 GSM SiteMame 1 Cell Name 1 543090 270 17000 5090 S095 90 55012345 25.511715
| 4
|

o

Bo npopomkenue ce AadsHW aaomknTenHuTe napametpu 3a GSMUMTS, LTEn 5G MR kenvnTe:
GSM kennckM napameTpu
SACIMHEATENHA NAPAMETPIA

Mapamerap Kny4enz3bop Tun Onue

Name Mame String e Ha kenmnjaTa

Tehnology  Technology String Texronormja (LUMTS)

BCCH BCCH Integer  BCCH

BSIC BSIC BSIC

Longitude LOMN Integer  Longtude

Latitude LAT Integer  Latitude

MCC MCC Integer  MWobile Country Code

MNC NMG Integer  MWobile Metwork Code

LAC LAC Integer  Local Area Code

CELLid CELLID Integer el ID

Direction DIR Integer  Hacoka Ha Kenmja BO CTENEHW

UMTS kenuckm napameTtpu
SAOOMAHIATENHA MAPAMETFIA
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Mapamerap KnyueH 360p Twun Onuc

Name Name String ime Ha kenujata

Tehnology  Technology String Texnonoruja (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 kenwja Bo cTeneHu

LTE kenncku napameTpu
SALOIMKUTEINHN MAPAMETPK

Mapamerap KnyueH 360p Twun Onuc

Name Name String ime Ha kenujata

Tehnology  Technology String Texnonoruja (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 cTeneHu

5G NR kenuckn napamerpu
SAOOIMKNTENHN NAPAMETPI

Mapamerap KnyueH 300p

Name MName String Ime Ha kenujaTa

Tehnology  Technology String Texnonoruja (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

Mabile Network Code
Tarcking Area Code
Cell ID

Hacoka Ha kenuja Bo CTENeHK
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Mpunor 3

SANOMKWTENHW BPEAHOCTU HA UBMEPEHWUTE MAPAMETPU 3A KBANWUTET HA YCINYITU BO JABHA

PAJWOKOMYHUKALINCKA MPEXA. NAPAMETPUTE CE MEPAT HA TECT PYTU WU NOKALIMKM CO MEPHA
OMNPEMA MHCTANWPAHA BO CNELWJANHO MEPHO BO3UNO.

HeduHuymja

Mepekse

3agonxuTenHa
LenHa BpejHOCT

JononHutenHn
nHchopmaLum

HuBo Ha mepeH curHan*

PernctpupaHo HUBO Ha MepeH
CMrHan o cTpaHa Ha MoBUIHMOT
Yperq, - CkeHep 3a Bpeme Ha
npeneduHUpaHaTa TcT pyTa.
MepetbaTa ce npapaT 3a cekoja
TeXHOMOTMja NOoAENHO.

> JaunHa Ha curHanoT Bo
pasniyHK GpeKBEHLIMCKM ONCE3N:

> GSM:

Jlobap: RxLev >-85dBm
Mpudpatnue:

-95dBm< RxLev=-85dBm
HaagopewwHo nokpneame: -
103dBm<RxLev=-95dBm
Henpudarnue:
RxLev=-103dBm

> UMTS:

Dlobap: CPICH RSCP>-95 dBm
Mpudpatnme:
-105dBm<CPICHRSCP=-35dBm
HaaeopewHo NOKPUBaAHE:
115dBm<CPICH RSCP=-105dBm
Henpudatnus:

CPICH RSCP=-115dBm

» LIE:

lo6ap: RSRP>-100dBm
Mpudpatnue:

-110dBm <RSRP<- 100dBm
HaaeopewHo nokpueawe: -115dBm
<RSRP=- 110dBm

Hepudatnne RSRP=-115dBm

» BG NR: (<1 GHz)

Ho6ap: SS-RSRP > -92.8 dBm
Mpudpatnue:

-102.8 dBm< SS-RSRP = - 92.8 dBm
HaaBopewwHo NoKpuBake:

-112.8 <85-RSRP =-102.8
Henpudarnug:

S5-RSRP = -112.8dBm
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5G NR: (1.8 GHz & 2.1 GHz)
Dobap: SS-RSRP >-101.7 dBm
Npudbarnue: -111.7 dBm < SS-
RSRP <-101.7 dBm
HaaeopewHo nokpueare: -121.7
dBm < SS-RSRP =-111.7 dBm
Henpudpatnune: SS-RSRP <1217
dBm

SGNR: (3.4- 3.8 GHz)

Dobap: S5-RSRP >z -107.4 dBm
Mpudparnus: -117.4 dBm < SS-
RSRP < -107.4 dBm
HaggopewHo nokpueatbe:
1274 dBm< SS-RSRP <-117 4
dBm

Henpudpatnue:

SS-RSRP <-127.4 dBm

MpeHOC Ha rOBOP — HE3ABMCHO €O KOja TEXHOMOrUja ce

0CTBapyBa ycnyrara

JocTanHocT 40 mpexa

JlocTanHocT 10 Mpexa - Konkas aen
00 BPeMeTo  MODMMHMOT  ypen
[IETEKTUPA MOKPUEHOCT CO CHTHAnN
HE3aBMCHO OfI TEXHOMOTMja, KaKo
MWHMMANEH YCMOB Aa OTNOYHE CO
KOPMCTEH:E Ha OfpeaeHa yenyra.

(Bpeme kora MoGMRHMOT ypen
MeTeKTMpa MOKPHEHOCT €O

CVII'HaJ'I/BKyI'IHOTO BPEME Kora ce BpLUu

mepetbeTo)*100%

Mosetke of, 99%

anCTaﬂHOCT A0 YCNyra-npoUeHT Ha HeycnewHW noBULUK

HeycnelLeH noBuk e 0big 3a noBuk
KOH BanuaeH Bpoj, Bo obnacTa Ha
NOKPUBAILE, MPY LUTO HATY MOBMKOT
€ O[IrOBOPEH, HUTY NaK CTpaHara
KOja MOBMKYBA NPENO3HABA TOH 38
3athaTeHo UMW NaK TOH 3a SBOHEHke
Ha MpUCTaNOT Ha NOBMKYBAYOT BO
nepuog of 30 cekyHan og
MOMEHTOT Kora Mpexata ja npuma
nocnegxara Lydpa of BpojoT Ha
KDaJHWOT NPETNNaTHUK.

(( BryneH Gpoj Ha obuy 3a

BOCMOCTaBYBaE Ha NOBMK -BpojoT Ha

YCMELUHH BOCTIOCTABEHN
noeuLy)/(BryneH 6poj Ha obuan 3a
BocnocTasyeatbe Ha noawk))*100%

[poLeHTOT Ha

HEYCNELWHK NoBu LUK
< 2%

Bpeme Ha BOCNOCTABYyBak€¢ Ha NOBNK
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Bpeme 3a BocnocTaByBarse Ha
NoBMK' Koja rmacu: Bpeme Ha
BOCINOCT&BYBaH:-E Ha MOBMK Ce
feuvHMpa Kako BpEMEHCKM
WHTEPB&N Of MOMEHTOT KOra 0f
YPEeOoT Ha KOPUCHUKOT ucnpaka
Baparbe 3a KoHekUm|a, ce Aodeka
OHO| KO] TO reHepupa NOBUKOT He
npumu "ALERTING" peka nosukoT
e BOCNoCTaBun.

CpepHa BpeOHOCT Ha BPEMETO Ha
BOCTIOCTaBYBaHE Ha NOBMHK

CpepHarta
BPEOHOCT Ha
LOUHetrbe nocrne
Bupatbe Ha BpojoT
Of, BKYMHWOT Bpoj
Ha MepetbaTal:
o MobBunHa koH
MobunHa: < 7s;
o MobunHa koH
dukcHa: < 5s.

OAP)KHMBOCT Ha ycnyra-npoyeHT Ha npekKnHaTtu noBuLlu

[NpoUEHTOT Ha MOBULM KoU Befe ce
YCMELUHO BOCMOCTABEHW U Beke
WMaaT JofeneHo coobpakaeH
kaHan, a ce NpekuHaTh Nped aa
OMOAT 3aBpLUEHH Of KpajHUOT
KOPWUCHMK, & NPUYMHa & NopaHoTo
NpekMHyBare BO MpexaTa Ha
OnepaTopoT.

(NpekuHaTV NOBMLMAYCTIELLHM
nosuum)*100%

< 2%

Keanurer Ha roBop

KeanuTeT Ha roBop

Ce perucrpupaat MOS oueHruTe

KoM ce noGMBaaT Of Mepetbata Bo

COTMACHCT CO

ITU-T-P.800

MOS ckana cnopen, G.107:

+  Co MOS oueHyBameTo
cekombuHmpa E-model,
OAHOCHO ofpenyBake Ha R
(haKTOPOT Ha TPaHCMKCH]a.

»  (OBOj hakTOp M 3eMa BO
MpenBya M CNERHATE YCNOBH
MpW OLEHYBAHE HA FOBOPOT:

» Basic signal-to-noise
ratio

»  Simultaneous
impairment factor

»  Delay impairment
factor

» Equipment impairment
factor

» Advantage factor

MOS ckana cnopen G.107:

MHory 434
3870BOIEH -5.00
3agosoneH i%%
Eoe;v?erum 360
3200BOMHN -4.02
ig;c;lroymum 3.10
He3af0BO-NHM -3.59
Cuporne | 759
He3a00BO-NHM -3.09
He npencpa- 1.00
YnuBo 257

BpegHocTa e o
MHGOPMATHBEH
kapakTep

MpoueHT 04 BpeMeTo 3a Koe MepPHHOT ypes paboTen Ha noeAnHedHU TexHonoruu (GSM, UMTS,LTE u 5G NR)

[NpOLIEHT OF, BPEMETO 3a Koe
MepHWOT ypef paboTen Ha
noeauHeYHm TexHonorum (GSM,
UMTS, LTE n 5G NR)

MpoLEeHT o] BpEMETO 3a Koe
MEPHWUOT ypen paboTen Ha
NOEAMHEYHW TEXHOTIOTUH
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MpeHoc Ha noaaTouy

[pOLIEHT Ha HeycneluHk obuaw 3a BocnocTaByBatbe Ha HTTP koHekumja Bo fojaoBHa(downlink) Hacoka 1

nojaoeHa(uplink) Hacoka

BepojaTHocTa Aeka npeTnnaTHuK
He Moxe da BocnocTan HTTP
KOHEKLM|a [O NMHK KO HYOM CEpBUC

(Heycneliim obuam 3a
Bocnoctapyeate Ha HT TP koHekuuja
{BKyneH Bpoj Ha obuau 3a
BocnocTapyBate Ha HTTP
koHekupja)*100

Llenxara spegHocT
ce 0fHecyBa camo
3a Mepeta npu
pelliaBakse Ha cnap
nomery
MPETNNATHUK W
onepatop.
AreHupjaTa moxe
0a ro objasu
napameTapoT 1 BO
HaLMOHaNHMOT
W3BELLTA]

<5%

nojaosHa(uplink) Hacoka

[pOLEHT Ha MpeKMHaTh Cecln Ha ycnyrata npu BocnoctaseHa HTTP koHekumja Bo  gojmosHa(downlink) w

OpHoc nomefy npekuHaTy
KOHEKLK Kou He ce Ha Dapatbe Ha
KOPWCHMKOT W BKYMHO YCMELLHO
3anoYHaTK KoHeKUM

(MpeknHaTn HTTP koHekuum Be3
Dapatbe Ha KOPUCHUKOTA/CTIELLHO
3anouHaTin HT TP koHexupn)*100

LlenHata
BPEMHOCT ce
0fHecyBa camo
3a Mepeta npu
pellaBate Ha
cnop nomery
MpeTnnaTHMK 1
oneparop.
AreHupjata Moxe
aa ro objaeu
napameTapoT u
BO HaLMoHanHUeT
W3BELLTA

<b%

BPGMHH 3d NpPeHOC Ha NoAaToLun

NpeKy jaBHA pagMOKOMYHUKALUCKA M
AojaoeHa Hacoka(downlink)

pexa ( GSM, UMTS, LTE n 5G NR) B0

CpepHa BpavHaTa Ha NpeHoc Ha
MOJATOLM Koja Ce MOCTUIHYBa NP
CMMHYBat-€ Ha TecT ghajn co

Cpenta 6p3vHa 3a NpeHoc Ha
MOAATOLUM (annMKAaTMBHO HUBO) MPeKy

BpauHara Ha

0NepaTopoT U TEPMUHAMHKOT Yper
Ha KOPUCHUKGT CO KOPUCTEH:E Ha
HTTP npotokon

ronemuna o, 10 GB nomery jaBHa MOBMIHa KOMyHUMKALIMCKA >60 Mbps fpeHoc ha

0onepaTopoT U TepMUHaNHKOT ypen | Mpexa (Mbps) BO BpemeHcKmMoT gﬁf‘ﬁ;ﬁm o

Ha KOPWUCHUKOT CO KOPUCTEHE Ha | MHTEPBAN BO KOj C& BPLUM MEPEHETO;

HTTP npotokon.

CpenHa bpavHaTa Ha NpeHoc Ha

NOQaToLm koja ce nocTurHyBa npu | CpepHa BpanHa 3a NpeHoc Ha 5

CYMHyBak-€e Ha TecT bajn co nofaTouy (annmMKaTMBHO HUBO) Mpeky paiara Ha
) : MPEHOC Ha

ronemuta of, 10 GB nomefy jaBHa MoBuIHa KOMyHUKaLMCKa >40 Mbps

Mpexa (Mbps) Bo BpemeHCKMOT
WHTEPBanN BO KOj CE BPLUM MEPEH:ETO;

MOAETOLM N0 TECT
pyTW (naTuiwTa)

Bpgm-la 3a NpeHOC Ha NoAaToLun

Npeky jaBHA paguOKOMYHMKALMCKA M
nojaoBHa Hacoka(uplink)

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

CpenHa bpavHaTa Ha NpeHoc Ha
NOLATOLW KOJa Ce MOCTUTHYBA MpK

CpenHa 6p3vHa 3a NPeHoC Ha

bpawHata Ha

noparouy {IP HWBO) Npeky jaBHa

MPEHOC Ha
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MpukayyBate Ha TecT dhajn co

MoBWrHa KOMyHWKALMCKa Mpexa

noparouu no

ronemura oa 10 GB nomery (Mbps) BO BpEMEHCKMOT MHTEPBAnN BO OMLTHHU.

TEPMUHANHWOT YPEN Ha KOPHUCHMKOT | KOj CE BPLUM MEPEHETO, BpenHocTa ke

W OMNepaTopoT CO KOpPUCTEHE Ha 6une on

HTTP npoTokon. MHChOpMaTHBEH
kapakTep
BpsuHata Ha

CpepHa BpauHaTa Ha NPEHOC Ha MpeHoC Ha

NoJaToUM Koja ce NOCTMIHYBA MpK
MpukayyBake Ha TecT dhajn co
ronemuHa oa 10 GB nomery
TEPMUHANHWOT YPEn Ha KOPUCHUKOT
W ONEepaTopoT CO KOpUCTEHE Ha
HTTP npoTokon.

CpenHa BpanHa 3a npeHoc Ha
nogaToUy (annukaTBHO HMBO) Mpeky
JaBHa MOBMIHa KOMYHUKaLMCKa
mpexa (Mbps) Bo BpemeHcKnoT
WHTEPBAN BO KOj CE BPLIM MEPEHETO;

nodaTouM no TecT
pyTU (NatuTa).
BpepgHocTa ke
Buoe og
MHdopMaTHBEH
kapakTep

MpoueHT 04 BpeMeTO 3a Koe MEPHUOT ypes paboten Ha noeAuHeyHW TexHonoruu (GSM, UMTS,LTE n 5G NR)

[pOLIEHT Of BPEMETO 3a Koe
MEpHUOT ypen paboTen Ha
NoeAMHEYHY TexHonoruu (GSM,
UMTS, LTE M 5G NR)

MpoLEHT o BPEMETO 3a Koe
MepHWOT yper, paboTen Ha
NOEOMHEYHN TEXHONOMH

YouTube cepBuc

Buoeo MOS J.343.1 npenopakata
Ce KOpUCTH 38 Meper:e Ha
cybjekTUBHaTa NpUpona Ha
KBArNMTETOT Ha BUOEOTO LTO ce
rpe3ema of jaBHUTE
KOMYHUKALMCKM BE3XUYHW MPEXM.
AnroputMoT J.343.1 v koMOWHWpa
CUTE KapaKTePUCTUKM Ha BUOEOTO
3a fia nobne KBanuTeTHa BPEHOCT,
BKMyMYBajkW kogupare, KoMMpecHja
W1 3aMp3HyBak-E.

Cpep,Ha BPeAHOCT 0 CUTE N3MEPEHN
npuMepoLX No NOOaTOYHN CECUN.

BpenHoct of 1
oo 5.

YcnewHocT npu cuMHyBatee Ha weh ctapHuum (browsing)

Ce cUMHYBa cofipUHa Co
ronemuHa og TMB og neduHupaHnu
web CTpaHWUyW BO BpeMe Tpaetbe
01 5 cekyHan.

[NPOLEHT Ha yCnelwHOCT npu
CMMHYBaHe Ha web
cTpaHuuM=HeycneluHo cuMHaT web
CTaHW/Epo] Ha 06MaM 38 CUMHYBAHE
Ha web cTann™100
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(DVB-T ) curHan

JauuHa Ha enektpuyHo none Ha DVB-T curian n BER

JaunHa Ha enekTpuyYHO none Ha
DVB-T curHan usmepeH Ha
PapMONPUEMHHK  BO CTALMOHEPHN
TOUKA

KymynaTvBHa jaunHa Ha enekTpuuHO
none

E =56 dBuV/m u
rpeLka nocne
Viterbi
nekommpare<2*104

WHpopmaLpute
3a jaunHaTa Ha
ENEKTPUYHOTO
none Ha DVB-T
CurHan ke ce
MpUKaKK Ha Mana
€O MHhopMaLmK
3a faTata Ha
Mepetbe, kaHaroT,
nMme Ha
Onepatopor,
Npegaparern,
anoTMeHT
3oHaMER, BER 1

BepojatHocT Ha rpeluka nocne Viterbi
nekopupatee (Bit Error Rate after
Viterbi - VBER).

Bit error rate (BER) nHdopmMaLmja 3a
noKpueHacTa.
BpegHocTuTe ce
OfHecyBaT 1 3a
Mepetsa npw
peluaBate Ha
cnop nomery
NPETNATHMK W

onepaTtop

*T pathyk1 NpuKas Ha M3MEpPEHNTE NapameTpi 3a KBanuTeT o Tabenata Ha 0BOj NPWIOT BO
enexTpoHcKa hopMa ce co CNeHNBE KapaKTEPUCTHKN:

1 TEXHUUKM KAPAKTEPUCTUKA
[Npu1emHo HWBO Ha curHan ([lechuHupana konop kapTay:
GSM

» Jlo6ap: RxLev > -85dBm, cuHa

» Mpudarnue: -95dBm < RxlLev = -85dBm, 3eneHa

» HaagopewHo nokpueamse: -103dBm < RxLev = -95dBm, LpseHa
» Henpudarnue: RxlLev < -103dBm, bena

UMTS
» Jlo6ap: CPICHRSCP > - 95dBm, cuHa
» Mpndarnue: (-105dBm < CPICH RSCP < -95dBm, 3eneHa
» HaagopewHo nokpueame: -115dBm < CPICH RSCP < -105dBm, upseHa
» Henpudarnue: CPICH RSCP =< -115dBm, 6ena
LTE

»  Hueoa noronemu og -100 dBm(RSRP > -100dBm) ce peduHWpa nokpueHocT co
Jlobap curHan:,cuHa

* Mpudarnue: -110dBm < RSRP = -100dBm, 3eneHa

+ HapgopewHo nokpueamse:-115dBm < RSRP < -110dBm, upseHa

« Henpudarnue: RSCP =< -115dBm, 6ena
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5G NR: (< 1 GHz)

Robap: SS-RSRF >= -92 .8, cuHa

Mpudparnue -102 8dBm < SS-RSRP = - 927 8 dBm, 3eneHa

HaaeopewHo nokpueawe -112 8 dBm < S5-RSRP < -102 8 dBm upBeHa
Henpudpatnue: SS-RSRP < -112.8dBm , Bena

5GNR: (18 GHz n 21 GHz)

»  Dobap: SS-RSRP = -101.7 dBm, cuHa

= Npudarnue: -111.7 dBm < SS-RSRP =<-101.7 dBm, zeneHa

= HaaeopewHo nokpueawe: -121.7 dBm < S5-RSRP =< -111.7 dBm, upBeHa
»  Henpudratnue: SS-RSRP = -121.7 dBm, bena

5G NR_(3.4 - 3.8 GHz)
- Hobap: SS-RSRP = -107.4 dBm, cuHa
= Npudarnue: -117.4dBm < SS-RSRP = -107.4 dBm, 3eneHa
= HaaBopewHo nokpueawe: -127 4 dBm < SS-RSRP = -117.4 dBm, upeeHa
= Henpudratnue: SS-RSRP =< -127 4 dBm, bena

DVB-T
« JRobap DVB-T curvan (E = 56dBmuvV/m n BER = 2*104) cuHa
« 3agosonutened DVB-T curHan (E =56 dBuV/m u BER > 2*104) 3eneHa
« Hema nokpuenoct co DVB-T curnan (E < 56 dBuV/m), upseHa
Z MNopaTtoueH copmaT Bo kml, kmz cdpopmaT, map info map nogaToveH npukas co MepHK

pe3ynTatu ycpegHeTu Ha 50 meTpu
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Mpunor 4
METOAONOI Un

NPS {Network performance score} meTogonorunja 3a oyeHyBate Ha jaBHa
paAMOKOMYHMKALMCKa Mpexa cornacHo npenopaka ITU-T E.840 n TexHnukun naeewaj ETSI TR
103 559

Co oBaa METOLONOM|a Ce ONULLYBA HAYMHOT Ha OLEHYBaHE Ha [aBHUTE PagMOKOMYHUKaLMCKM
MPEXW BO MOrMen Ha NpeHoC Ha nopatoum W roeop. Co oUeHYBaHETO ce BOBEAYBA €UKaceH HaumH
3a NPeCMETYBaH-E Ha BKYMHA OLEHa KOja MM OTCIWKYBA BKYMHWUTE TEXHWUKW NepgopMaHcu Ha Mpexara.
MeTogoT v 3ema BO NMPedBuMd M UM JaBa pasfiyHa TeXWHa Ha MepHWTe napameTpu Koj ce
PENpe3eHTaTMBHU 3a AafeH CepBUC U MM KOMOWHWPa BO elHa oLleHa koja NoHaTamy ce KoMBUHKUPa co
OLIeHUTE Of IPYTUTE CEPBMCU CO Pas3NUYHK TEXMHCKWA hakTopi BO BKYTHA OLleHa.

QueHyBateTO ce NpaBu co AoAeNyBare Ha OOO0BW 3a PasNUYHUTE CEPBUCU MEPEHW BO
pasnuyHK reorpadicku noppadja v Ha KpajoT ce npecMeTyBaaT BOdoBM 3a BKYMHA OLEHa Ha jaBHaTa
pafMokyMHUKaLmMcka Mpexa. [eorpadckuTe nompadja NMPWAOHECYBaaT KOH BKyMHaTa oleHa co
pasnu4Ha TexmnHa.

Co oBaa MeTogonorvja ce geduHupaHu Tpu reorpadcku nogpavja;
s OnwtuHu Hap 12 000 xuTenu BknydyBajim ro 1 rpan, Ckonje

e  OnwtuHn nomery 5 000 1 12 000 xutenu

o TecT pym (matvwTa)

MeTomonorvjata i chnegu HacokuTe JadeHu BO TexHwdkuoT wussewTa] ETSI TR 103 559 wu
npenopakata ITU-T E 840

LecuHupar-e Ha MepHume napamempu u bpojom Ha bodoeu

1. Tosop:
Tabena 1
yCnoB now npar | gobap npar BogoBu

HeycnelweHn nosuup Bpeme Ha

BOCMOCTABYBaHE 90 % 100% 200

< 30 cekyHam

[peKuHaT NOBULMW 10% 0% 250
CpegHo Bpeme Ha 10s 3s 150
BOCMOCTaBYBaHe Ha NOBMK
o socnocraeysaa a | Bpome e

BOCMOCTARYRaHE 3% 0% 100

noewuk e nogonro og 10
CekyHau

Bpeme Ha
BOCMNOCTaByBathe Ha NoBUK
nog koe ce 10 % of 5s 1s 50
YCMNellHO BOCMNOCTaBEHUTE
NoBULIK

> 10 cekyHOm
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Keanutet Ha rosop (MOS) 2.5 45 100
cpeAHa BpeaHoCT
Kesanutet Ha rosop (MOS) MOS<1.6 10% 0% 100
Jiowu npumepouun
Keanutet Ha rosop (MOS) 4.00 4.75 50
HajAo6pK NPUMEPOLU ' '

BKynHO 1000 6080BM

®yHkuujaTa 3a eBanyaymja nomery now npar u gobap npar € nMHeapHa:

Makc.

now npar nobap npar

3a cexoj napameTap 6040BUTE CE NPECMETYBA Ha CNEAHNOT HAUYMH:

BpE€IHOCT yep napamerap —/I0II IIpar (1)

Jo6Gap npar—son npar

6OHOBHMep.napaMeTap = Makc. 6OAOBHMep.napaMETap X

2. MepHu napameTpu 1 6040BM 3a OLEHYBakE 3a NPEHOC HA NoAaToLu

BkynHuoT 6poj Ha 6040BK 3a NPEHOC Ha nogatoun usHecysa 850 M € nogeneH Ha Tpu
KaTeropum:

e [lpeHoc Ha nogatoun co HTTP npotokon - makcumym 350 6ozoew

e Buaeo ctpumuHr YouTube annukaymja - makcumym 250 60808M

e HTTP uHTEpHET npenucTtyBamwe - makcumym 250 6040BM

2.1 npeHoc Ha noaarouu co HTTP npTokon

Tabena 2.1
6 TEXMHCKK
ycnos now npar | gobap npar (baKTop/60a08M

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

BOCNOCTABYBaHE 80 % 100% 0.070/70 6op08BM

u TpaHcgep < 40

CeKyHau

HTTP Gpanra Ha npewoc 0 1000 0.049/49 60508M

fojaosHa Hacoka (DL)

HTTP 6p3vHa noa koja ce

HajnowwTe 10% o 0 1000 0.063/63 6onoBHK

NpMMEPOLUTE L0jA0BHA

Hacoka (DL)

HTTP 6p3uHa Hag Kkoja ce
H 0,

Hajnobpute 10% oA 0 1000 0.028/28 60n0BM

NPUMMEPOLUTE LOjAOBHA

Hacoka (DL)
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HTTP 6p3uHa Ha npeHoC
nojaosHa Hacoka (UL)

1000

0.049/49 6opoBu

HTTP 6p3uHa noa koja ce
HajnowwuTe 10% o
npumepouuTe NojaoBHa
Hacoka (UL)

1000

0.063/63 6onoeu

HTTP 6p3uHa Hag koja ce
Hajpobpute 10% o
npumepoumTe NojaoBHa
Hacoka (UL)

1000

0.028/28 6onosu

BkynHo

0.35/350 6op0BK

* [peTcTaByBa 04HOC OA YCNELWHO KOMNIETMPAHN TECTOBM U BKYMHWOT OpOj Ha 3an04YHaTU TECTOBM.
Bo 0OBOj OAHOC Ce BKIyYEHW HEYCNELWHUTE W NPEKMHATUTE TECTOBM KOM He ce Ha Dapawe Ha

KOP UCHUKOT.

OueHyBameTo Ha OP3MHUTE HA MPEHOC Ha NOAATOLM CE BPLUM CO AOAENYBake HA 60A0BU OA
0 no 1000 Bp3 OCHOBa Ha NorapuTamMcka 3aBUCHOCT Ha BpojoT Ha ©6oaoBM 04 bp3MHaTa Ha NPEHOC.
MoToa ce BpLUM MHOXEHE CO COOABETHUOT TEXMHCKM (haKTOp M ce cobupaat 60a0BUTE Of CUTE MEPHM

napameTpu.

6og08u
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" hyHKLUMjaTa 3a eBanyauuja e nMHeapHa u ce
npaBu Ha UCT Ha4MH W uctara opmyna (1) kako 3a rosop.

2.2 Buaeo ctpumuHr YouT ube annukauuja

Tabena 2.2
yCnoB now npar | gobap npar 6ogoBu

MNpoueHT Ha ycneleH Bpeme oo npea 80 % 100% 125
BWUAEO CTPUMMHI cnuka <15s
CpepnHa BpegHOCT Ha
snaeo MOS 3.5 5 375
BpeaHoct Ha Buaeo MOS
Hap koje ce Hajaobpute 3.5 45 25

10% oa npumepouw
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CpefHo BpeMe [0 NpBa 5 15 375
CruKa '

MPOLEHT Ha MpUMepOoLIX
kaj kO] BpemeTo A0 Npea
cnuka e noronemo of, 10s
BkynHo 250 6o008BH

BpEMe 10 NpBa

cnvka >10s 10% 0% 25

OyHKUWjaTa 3a eBanyaumja nomely now wu fobap npar u AopenyeaweTo Ha DOLOBM 3@ CEKOj MepeH
nNapameTap e NMHeapHa W Ce NMpasu Ha UCTUOT HauwH 1 hopmyna (1) kako 3a rosop.

2 3 HTTP WHTEPHET NpenucTyBame

Tabena23
yCrnoB now npar | gobap npar HonoBu

[NpoueHT Ha ycneweHo Bpeme I:a 80 % 100% 195
BYMTEHM CTpaHM BUMTYBake* <5 5
CpefHa BpefHOCT Ha
BPEMETO Ha BUNTYBat:E Ha 3s Os 125
CTpaHuua
BkynHo 250 6opoBu

* BpeMe Ha BuMTYBat-e € Bpeme 3a Koe KOMMIETHO e BYMTaHa web cTpaHuuaTa unn e cuMHar
npBuOT Mera Bajt.

lpecmemysatrbe Ha exyneH 6poj Ha bodoeu Ha jaeHa paduoKoMyHUKayLCKa Mpexa

[lobueHute BogoBM 3a Cekoj BWUO Ha CEpPBUC KO € 3eMeH BO MpedBWa NPW OLEHYBaheTo
noHaTaMmy Ce MHOXaT CO COOMBETHU TEXMHCKW DakTopK 3a CeKoj cepBuUC W ce cobupaat cnopef
chopmynara:

GOA0BH = GO/IOBH, g, X TEH. GAKTOP gpap + BOAOBH perac nanon- X TEX. PAKTOP, perac wa nox, (2)

€0 Toa ce 0obuea bpojoT Ha bogoBu 3a ogpeaeHo reorpadcko nogpavje (onwtuHm Hag 12 000 xuteny,
onwTuHW nomery 5 000 u 12 000 »mTenu v TecT pyTu-natuwTa).

BopoeuTe 3a npeHoc Ha nogatouu ce gobueaar co cobupare Ha GopoBWTe of cekoja
kateropuja (HT TP npeHoc Ha nogaToum, Buaeo cTpumuHr YouTube n HTTP npenucTysarse)

BkynHuoT Bpoj Ha BopoBK ce 3a Lena TepuTopuja Ha apxaeara ce Aobwea co cobupatke Ha
fofoBUTE Of opdenHuTe reorpadcku nogpadvja AeUHUPaHW Morope, MPeTXOAHO MOMHOXEHW CO
TEXWHCKNTE dhakTopm 3a cekoe reorpadicko nogpavje:

60ﬂ.OB”BKynH0 = 6Oﬂ-OB”Ha,q 12 000 =. X TEX. ‘baKTopHa,q 12 000 x +
60/10BH oumefy 5 000 112000 % X TEK. PAKTOP omety 5 000 m 12000 % T
6C)f[[()BI/I"['EC"[' pyTHA IaTHIITa X TEX. (baKTopTECT PYTH IaTAINTA (3)

TeXMHCKMTE (haKkTopK 3a NPEHOC Ha NOZATOLM W TOBOPHM YCIyM:

CepBuc TeXnHCKK dakTop
['oBOP 0.4
[NpeHoC Ha NogaToLUm 0.6
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TexuHcku darTopu aa reorpadcku nofpadja:

["eorpadpcko nogpavje TeXUHCKM dakTop
OnwtrHn Hag 12 000 xutenu 1 rag Cronje 0,5
OnwTtnHu nomery 5 000 n 12 000 xwuTenu 0,35
TecT pyTH natuwTa 0,15

MakcumanHWoT Bpoj Ha BOOoBM Ko dadeHa pagnoKOMyHUKaLMCKa Mpexa Moxe faa rm aobue
n3Hecyea 910.

Metoaonoruja 2a mepere Ha KBanuTeT Ha ycnyra-npeHoc Ha roBop
o Benchmarking

= Ce MepaT cuTe onepaTopu NapanenHo.

= |A3rnegoT Ha Npo30peLoT MM 3anasyBa cnegHUTe YCIoBK:
= 3a reHepuparbe Ha NoBWK:

= Bpeme Ha BocrnocTaByBarbe Ha nosuk of 30 cek;

=  Tpaete Ha noBuk oA 120 cek

= naysa nomery nosuuwm o 10 cex.

= Ce BpLUM CAMO BOCMOCTABYBHE Ha MOJAOBEH MOBUK

= BpemeTpaereTo Ha npo3opeloT e 30cek+120cek +10cek.
= Ce BplaT Mmepera Bo Hacoka mobile to mobile

o [lokpeHaT cnop of NpeTnnaTHULK UMW KpajHU KOPUCHULW

= QUTDOOR meTofgonorvja—Mepetarta ce BpluaT BO HenocpegHa bnuswHa Ha agpecaTta Ha
Koja e CKIyyeH OQOroBOPOT Ha MPETMNaTHUKOT MMW KPajHUOT KOPMCHWKOT KOj ro MoKpeHan
CropoT.

=  |A3rnegoT Ha NpO30pELIOT MM 3anasyBa ClegHUTe YCIoBU:

=  BpemMe Ha BOCMoCTaByBare Ha noBuk-30 cek;

= Tpaehe Ha noeuk-120cek.;

= naysa nomefy noeuun-10 cek.

=  Ce BpLUK CAMO BOCMOCTaBYBH:E Ha MOjA0BEH NOBUK BpemeTpereTo Ha MepereTo He Tpeba
Oa e nokpatko og 120 MuH.

= BpemeTpaereTo Ha npopeloT e 30cek+120cek. +10cek

= Ce BplUaT Mepetsa BO Hacoka mobile to fix

MeTtoaonoruja 2a Mepetrse Ha KBanuTeT Ha yCNyra-KBanuTer Ha roeop
= Benchmarking

=  QOuenka MOS - Mean Opinion Score — ITU ro peduHupa kako BpedHOCTM Ha
NpeneduHupana ckana, cnopeq koja cybjekToT (AeaMuupaHa NWYHOCT) BPLUM OLeHYBaHe
Cropen, HEroBO MUCNere 3a NepdopMaHcuTe Ha TpaHCMUCKja NPeky TenedoHCKM CUCTEM
Kako 3a KOHBep3alL|uja Taka W 3a Cryllake Ha roBOpEeH mMaTtepwjan.

= CUCTEMOT KO ro KOpUCTW AreHupja 3a cHumMare Ha MOS ce basupa Ha POLQA anroputam.
Perceptual Objective Listening Quality Assessment (ITU-T Rec. P.863) za potusarbe Ha
MOS-LQO oueHyBHe.
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= MOS-LQO - npetcraByBa OOJEKTMBHO OLEHyBak€ Ha KBanMTETOT Ha rOBOp, a
OLEHYBaHETO C& BPLWM CO TeHepupare Ha NoBMUM WM CHuMame Ha MOS-LQO
BpedHOCTUTE.

= [loBMLM Ce reHepupaHu Co KOpUCTEHE Ha annUKaTMBHO PELLIEHWE 38 MEPEHLE Ha KBANWUTET
Ha roBop kopucTejkn POLQA anroputam.

= 3a reHepupatbe Ha MOBMK Ce KOPUCTU cleHapuoTo of MeTomonorvja 3a Mepetbe Ha
KBaNMMTET Ha YCnyra-npeHoc Ha roBop “,ce KopUCTaT TenethOHCKM anapath co annukaumja
3@ KOMyHMKaLWja U CNopelyBakE Ha roBOP CO MOXHOCT 3a MefycebHO KOMyHULMpathe, Cé
CO LEeN CHUMaHE W penpodyumparee Ha MOS-LQO BpegHOCTK

= KpanuTeToT Ha roBop Ce MepU BO MpaBeLy;
mobuneH ypea-mobuneH ypen,

= Ce BocnocTasysa noeuk mobile to mobile, ce chumaT MOS-LQO BpegHocTUTE BO OBeTe
HacoKW annukaumjaTta 3a reHepuparse Ha MOS oueHKa kaj MoBUNHWOT ypep,

= [Ipu Mepete Ha NapameTapoT KBaNMTET Ha rOBOP CO aHanusa ce fobweaaT BpeaHOCTH
Ha cnegHUTe napameTpu
-[TPpOLEHT Ha yCneLwHOCT Ha NoBULM
-[TPOLEHT Ha NPeKMHATY NOBMLW
-Bpeme Ha BocrnocTaByBate Ha NOBULM

METOAOHOTHM 3a MepeH€ Ha KBAaNUTET Ha ycnyra - HPEHOC Ha noAaToLln

Metoaonoruja 3a Mepekse Ha 6p3nHa 3a NpeHOC HA NOAATOLMN NPEKY jaBHa
paguoKoMyHMKauucka mpexa (GSM, UMTS, LTE u 5G NR) npeky HTTP npotokon Bo A0ja0BHa
Hacoka

= Benchmarking

= Ce MepaT cuTe onepaTopy napanenHo

= Ce BplUW BOCNOCTaBYBake Ha NakeTcka cecuja, ce Mepn Bp3vHaTa Ha NpeHoc Ha NoaaToLm
Koja Ce MNOCTWUrHyBa MpW CUMHYBame Ha ofpedeH TecT ajn nomefy oneparopoT U
TepMuHanHuoT ypen, Ce BplKM Mepere Ha Bp3nHa Ha NpeHoC Ha NOdaToLM Ha anmnukaTUBHO
HWBO MPeKY jaBHA PadMOKOMYHMKALMCKA Mpewa BO [O0jA0BHA Hacoka, kopucTejkm HTTP
npoToKon

= 3a mepetba Ha OpavHa Ha npeHoc Ha nopatouw kopuctejkn HTTP npoTtokon ce kopwucTu
cepep co HTTP appeca Ha cTpaHaTa Ha onepaTopoT Ha Koja uMa noctaseHo dajn on 10 GB,
OOHOCHO 3a cLUeHapuo 3a CUMHyBare Ha duajn (download). MakcumanHaTa QomKuMHa Ha
BpemeHckaTa pamka usHecyBa 20 cekyHom op kow 13 cekyHaw ce 0dBoeHW 3a
BOCMOCTaByBatbe Ha cuTe nobapaHn HTTP KOHeKUMM W 3anouHyBawe Ha MPeHOCoT Ha
nopatouy. OTkako ke 3aBpluaT MpeogHWTe hasu 3anoyHyBa MEPHETO 3a TECToT 3a
CUMHyBaHe BO Tpaehe of / CeKyHau.

=  TepMWHanHuTe ypegun ke BpluaT Mepere Ha napameTapoT cpefHa bpavHa 3a npeHoc Ha
nodatouy (annMKaTUBHO HMBO) NPEKY jaBHA paduoKOMyHUKaUmcka Mpexa (GSM, UMTS, LTE
n 5G NR) napaneHo co TepMUHaNHUTE ypeau Kou ke NpaBaT NoBMUM Ce A0 WCMOMNHYBaHe Ha
YCMOBOT 3@ MUHWManeH 6poj Ha NoBWLM NocebHO 3a HAaceNeHn MecTa 1 pyTH.

= BpeMeHCKMOT NPo3opeL, ce COCTOM Of BpeMe Ha BOCMOCTaBYBare Ha KoHeKUMja+3ananeHo
BpeMe 3a CUMHyBare Ha dhajn+naysa. BpemeHCKMOT nposopel) ke M3HecyBa MakcMMarlHo
13+7+5 cekyHom.
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Metoaonoruja 3a Mmepeke Ha OpauHa 3a NPeHOC Ha NOAATOL M NPeKy jaBHa
paavoKoMyHHUKauncka mpexa (GSM, UMTS, LTE n 5G NR) npeky HTTP npotokon Bo nojgoeHa
Hacoka

= Benchmarking
= Ce MepaT cUTe onepaTtopy NapanenHo
= (e BpLUW BOCMOCTaBYBatbE HAa NaKkeTcka cecuja, ce Mepn BpanHaTa Ha NPEHOC Ha NodaTouy
KOja ce NOCTUrHYBa NpW Npukavysare Ha ogpeaeH TecT dajn noMely TEpMUHANHUOT ypes U
onepatopoT. Ce BplUM Mepetbe Ha Bp3nHa Ha MPEeHOC Ha NoJaTouy BO A0jA0BHA Hacoka Ha
annuKkaTMBHO HMBC NPEKy jaBHa paduoKOMyHUKaLMCKa Mpexa, kopucTeji HT TP npoTokon
= 3a Mepetba Ha Op3nHa Ha NPEHOC Ha MOJaTOLUM BO MOJOOBHA HACOKa Ce KOPUCTM CepBep CO
HTTP agpeca Ha cTpaHaTa Ha onepaTopoT Ha Koja ce npukadysa reHepupar dajn og 10 GB
Ha cTpaHaTa Ha TepMUHaneH ype[, O4HOCHO 3a CUeHapuo 3a NpukadyBatkse Ha dajn (upload)
3a NpukavyBate Ha TecT pajnoT Ke Ce KOPUCTU BpeMEHCKa pamKa of / CekyHau
= Bpewme Ha BocnocTaByBare Ha naketcka cecvja e 30 cekyHou
=  TepmuHanHWTe ypeaun Ke BpLUaT Mepere Ha NapameTapoT cpedHa GpavHa 3a nMpeHoc Ha
noaatoLy (annukaTWBHO HUBO) MPeKy jaBHa paauokoMyHukalmcka Mpexa (GSM, UMTS, LTE
1 5G NR) Bo nojaoBHa Hacoka, NaparneHo co TEpMUHANHUTE YPEnW KoW ke npaBat NoBMULM ce
[0 UCTOMNHYBake Ha YCMOBOT 3@ MUHUMAaNeH Dpoj Ha NOBWLM NocebHO 3a HaceneHn MecTa u
PyTH.
BpemeHcKkMOT Npo3opel, ce COoCTOM Off BpEME Ha BOCNOCTaByBak€ Ha KoHeKLM|a+3atadeHo BpeMe
3a CWMHYBate Ha dajn+naysa. BpemeHcknoT nposopel, ke usHecysa 30+7+5 cekyHau

o MNokpeHat cnop oA NpeTNAAaTHULM UNN KPajHU KOPUCHULM

= QUTDOOCR meToponormja—meperata ce BplwaT BO HenocpeaHa bnusuHa Ha agpecaTta Ha
Koja e CKITy4YeH OOroBOPOT, Ha MPETMNATHWUKOT WIWM KPAJHUOT KOPWCHUKOT KOj TO MOKpeHarn
Cropor.

= (e BpLUM BOCTIOCTABYBaH-E Ha MaKETCKa Ceckja u ce Mepk Bp3nHaTa Ha MPEeHOC Ha NodaToLy
Koja ce MOCTUrHyBa MPW CWUMHyBare Ha ogpedeH TecT dajn nomefly onepaTtopoT W
TepMUHanHuoT yped. Ce BpluM Mepetbe Ha Bp3nHa Ha NpeHoc Ha NoJaToLm Ha anfuKkaTUBHO
HWBO Mpeky [aBHa paguoKoMyHUKkaLmMcka Mpexa, kopucTejkn HTTP npotoken.

= 3a Mepeta Ha Dp3wHa Ha npeHoc Ha nopatouy kopucTtejkn HTTP npoTokon ce kopucTu
cepaep co HTTP afpeca Ha cTpaHaTa Ha OnepaTopoT Ha koja Wma nocTaeeH dajn o 10GB
OOHOCHO 3a CLEHapKo 3a CMMHyBarbe Ha dhajn (download)

=  3a cWMHyBaHe Ha TECT GajNoT Ke ce KOpUCTH BpemeHcka pamka of 15 cekyHam.

= [laysara nomefy gpe nocnedoBaTenHm nakeTckn cecn (download) nsHecyea 15 cekyHam

= Bpeme Ha BOCNOCTaBYBarbe Ha naketcka cecuja e 30 cekyHau

= BpemeHCKWOT nposopel, ce COoCTOW Off BpeEME Ha BOCTIOCTABYBaH-E Ha KOHeKUMja+3adaaeHo
BpEMe 33 CMMHyBake Ha (hajn+naysa. BpemeHcknmoT nposzopel ke waHecyBa 30+15+15
CEeKYHIM.

= DBpojoT Ha cecuu Kou ce MepaT He e noman og 50

Metoaonoruja 3a mepetbe Ha napaMeTap NPOLEHT Ha YCMELHOCT 3a BOCNocTaByBakbe Ha HTTP
KOHeKLUHja BO A0jAOBHA M NOjAOBHA HacoKa

= Benchmarking

= Ce MepaT cUTe onepaTtopy NapanenHo

= Ce MepW NPOLEHT Ha yCnelHocT 3a BocnocTasyBawe Ha HTTP KoHekUuuja BO OojaoBHAa W
NojOOBHa Hacoka MPU CUMHYBare W MpukadyBakwe Ha TecT hajn nomefy onepatopoT
TEPMUHAIHWOT Ypeq,
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= Bpeme Ha BocrnocTaByBarbe Ha KoHekumja e 30 cekyHam.
= TecT dajnoT e co ronemuHa og SMB.
= TecToT ke UMa BpMEHCKa paMka [0 LeNoCHO CUMHYBare/NpukadyBarke Ha TecT tajnoT.

e MokpeHaT cnop o4 NPeTNNATHALM U KPajHU KOPUCHNLW

= Ce Mepy CMOPHUOT OnepaTtop.

= Ce Mepu NpOLEHT Ha HeycnelwHu obuan 3a BocnocTaByBare Ha HT TP koHekumja BO A0jO0BHa
HacoKa M MPOLIEHT Ha MpeKMHaTK Cecuu Ha ycnyraTa npu BocnocTaseHa HT TP koHekumja Bo
[0JI0BHa Hacoka Mpu CUMHyBaHe Ha TecT dajn noMely onepaTopoT M TEPMUHATHUOT ypen.

= Bpewme Ha BocnocTaByBarke Ha koHekumja e 30 cekyHom.

= [laysata nomery fBe NOCNeAOBaTENHM NAKETCKM CECUM U3HECYBa D Ccek.

= Ce MepyW NpoLEeHT Ha HeycnellHW obuawn 3a BocnocTaByBate Ha HT TP koHekumja BO
[0j00BHa HacoKa 1 MPOLEHT Ha NPeKMHaTW cecui Ha ycnyraTa npu BocnoctaseHa HT TP
KOHeKUMja BO A0jO0BHA Hacoka, kopucTejikn HTTP npoTokon, Ha TecT dajn koj € NOCTaBeH Ha
HTTF cepeep:

= TecT chajnoT e co ronemuHa og 10GB.

= 3a CUMHyBae Ha TeCT dajnoT ke ce KOpUCTH BpeMeHcka pamka of 10 cekyHau
BpemeHcKMOT Mpo3opel) ce COCTOM Of BPEME Ha BOCMOCTaBYBake Ha KOHeKLUMja+3adaneHo
BpEME 3a CUMHYBatrbe Ha dhajn+naysa. BpemeHckuoT nposopel, ke uaHecyea 30+10+5
CeKyHM.

=  BpojoT Ha cecum kow ce mepar He e noman og 50

Metozonoruja 3a meperse Ha nateHymja

= Benchmarking

= Ce MepaT cuTe OnepaTopy napanenHo

= Ce BOCNOCTaABYBAT ping NakeTckn cecun Ha host 8.8.8 8.

= Ce BocnocTaByBart 5 ping cecum co ronemuta of 800bytes n 25 ping cecumn co roneMuHa of
32 bytes.

= Ce Mepu NaTeHLM|a BO MUMUCEKYHON

Metogonorunja 3a meperse Ha YouTube cepBuc n kBanurer Ha BUAEO
= Benchmarking
= Ce MepaT cuTe OnepaTopy napanenHo
= (e BpWWM Nperneq Ha BMAeo cogpxuHa Ha Tpw Bupea o Full HD pesonyumja Bo Tpaewe of,
45 cexkyHpm
= YouTube setup time of 15cekyHam
= Ce mepn VMOS napametap Bo paHr og 1-5 cornacHo VMOS ckanaTta W ce nMpuKaxysa
crnopebeHo Kako MpoceUeH NapameTap no onepatop of MHPOPMAaTUBEH KapakTep.
= MepetbaTa ce npasaT co kopucTere Ha J.343.1 anroputam.
[Npu Mepetse Ha NapamMeTapoT KBANUTET Ha BUAEO CO aHanu3a ce AobuBa MHdopmaLmja 3a
napameTap Bpeme Ao npBa cnuka ol BUAEO.

MeTtoaonoruja za Mmeperse Ha napameTap YcnewHOCT 3a CUMHyBake Ha web cTpaHuym
{Browsing)
= Benchmarking
= Ce MepaT cuTe onepaTopu NapanenHo
= Ce BpLM CUMHYBaH-€ Ha ABe rMobanHu web cTpaHWUW U AEBET NOKArNHU Web cTpaHuLy.
=  [mumarta Ha web cTpaHuumuTe ke BupaT objaBeHu BO U3BECTYBAETO 3a OTMOYHYBa:E Ha
kamnarata (uwneH 7 ctas 4 op oBo] [lpaBUnHWK), OO  paHKMHr  Beb
cTpaHa hitps:/iwww semrush.com/trending-websites/mk/all
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= Browsing setup time op 5 cekyHau
[NofaTouHWTE CeCuu Ce NPpaBaT NaparnenHo co roBop ce A0 UCMOMNHYBAakETO Ha YCIIOBOT 3a MUHUMATEH
Opoj Ha MOBMLM MO HACeNeHN MecTa.

Metogonornja 3a mepetse Ha DVB-T curHan
o Benchmarking

»  Ce Mmepart cute DVB-T onepatopu BO CTaLMOHAPHKM TOYKW CO XOPM3OHTAIHO nonapuavpaqa
aHTeHa Ha BucodmnHa of 10m of semja

»  CTauMoHapHUTe TOMKM 3a Meperbe ce W3bupaaT Taka WTO da HeMa OMpeKkTHa nmpernpeka
(0DjeKT, mpBO M Ap.) BO HemocpedHa BnWavHa OAHOCHO Oa UMa OMPEKTHa BMOMMBOCT CO
nNpefaBartenHaTa Touka AOKOSKY TEPEHOT 1o A03BOMNyBa T0a

» Bo rpapoBute ce BplK Mepere Ha DVB-T curHan Ha noBeke UKCHW TOYKW pacnpefenHu Bo
mpexa oa 500m x500m

» Bo ManuTe HaceneHn MecTa MepeH-EeTO Ce BPLUM BO efHa hMKCHa TOYKA MK BO NoBeke of
eflHa TOUKa QOKOMKY ce paboTu 3a MOronemMo HaceneHo MecTo

» (e 3abenexyBaaT cnedHWTE NOOaTOLM: MMe Ha onepaTop, UME Ha NpefaBaTenHa nokaumja,
WME Ha anoTMEHT 30Ha, MME Ha MepHa TouKa, reorpaddCku KoopamHaTH Ha MepHa Touka (WGS
84) n patym Ha Mepetbe

= Ce mepun: SFN kaHan, KkyMynaTMBHOTOHWBO Ha jauMHaTa Ha enekTpuyHoTO none Ha DVB-T
curhanot, MER (Modulation error ratio), BepojaTtHocT Ha rpeluka npeq Viterbi pekoguparse
(BER before Viterbi), BepojaTHocT Ha rpeluka nocne Viterbl opexoomparbe (BER after Viterbi).

o [lokpeHaT cnop of NPETANaTHULM UK KpajHWU KOPUCHULM

= Ce Mepu camo CNOPHUOT ONepaTap,

= QUTDOOR meToponoruja—Mepersata ce BpluaT BO HenocpeaHa GnuanHa Ha agpecata Ha
Koja € CKMyYeH AOroBOPOT, M3MUKM LUTO MOBMMCKY KOMKY WTO [O3BOMYBa MPOCTOPOT 3a
MpUCTan co BO3UMOTO Kaj MPeTNAaTHMKOT WK KPajHUOT KOPUCHWKOT KOj Fo MOKPEeHan cnopoT.
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Mpunor 5
Tect pyTH

TecT pyTu:
ABTONATW M MarucTpasnHu naTuwTa:
- [Jentuua 1: Tpanuua co P. Cpbuja (TabaHosug)-KymaHoso-MunaguHosuu—Benec-
eBrenunja-rpaHnia co P. Mpumja (Boropopuua) (175 km);

- [Jennuua 2: Mpunen- pancko-Benec—Kymaroso-rpaHnua co P. Cpbuja (TabaHosLe)

(200 km);
- NenHuum 3: Mpanuua co P. byrapwja ([lese baup)-Kpuea [NanaHka—CTtpaunH—PomaHoBLE
(KymaHoso)-MunaauHoBLM—0OMKoNHMLA Cronje-TeToBo- ocTMBap-KuueBo—

Mopomorse-Cpyra-rpanuua co P. Anbanuja (Kadbacan)(298km):

- Jennnua 4: Kpctochuua [Mogmorse-Oxpua—-Kocen—Pecen-butona—lpunen-Benec—
LUtun-Kovanu-lenyeso-rpannua co P Byrapuja (Pamna Husa)(318km);

- [JenHuua 5: Tpanuua co P. Anbanwja (CB. Haym)-Oxpup-Kocen-PeceH—pennuua
Butona (kpcTocHuUa Kykypedanu)-rparuua co P. pupja (Meuutnuja)(127km);

- JenHnua ©: Tpanuua co P. Kocoso (Bnaug)-«pcTtocHuua CTeHKoBEL-0DUKOMHULA
Cronje-Tletpoeeu-kpctocHya Benec-Ceetn  Hukone—-ltwn—-Paposnw—Crpymvua—
rpanmua co P. Byrapuja (Hoso Ceno)(205km);

- HenHuua 7 -KoHpoeo-Obukonnuua Cronje-Munaguhoeup-Ceetu Hukone-LUTin (93km)

PernoHaniu natuwra:
- [Jlennuua 8: butona—lemup Xucap-Kuyero-Makeporckn Bpog—TTpunen (140 km);
- Jentmua 9 Teerenwja-borpaHun-Crap  [ojpan-BanangoBo-Crpymuua—bepoBo—
[Nexuero-[enyeso (139 km);

- lennuua 10: CrpauuH—Kpatoso-Tlpobuiutun—packpcHuua Kpynuwre-KoyaHn-Bunuua—
Bepoeo (118 km):

- Jennuua 11: [peHoso—Kaeapapum—HerotuHo-Tlenenuwre-LLUTun-Ceetn  Hukone—
Kymaroso (140 km)
- [Jlennuua 12: Mpanuua co P. Kocoso (JaxkuHue)-Teapue—JeryHosue-Patae—lenyunwre—
TeToso-llonosalllanka-TetoBo-T ocTuBap—-Maeposu aHoBu-[lebap—Crpyra (230 km);
- [Jennuua 13: rpanuua co P. Mpumja (Mapkoea Hora)-Makasn—Llapes [lsop-OtelleBo—
Crete-Otewero-Tpnejua (80 km);
3a TecT pyTuTe He e nedMHUpaH MUHUManeH Bpoj Ha nouUK. EHa TecT pyTa ke Bune uamepena
MAMUMYM e[HaLLl.
Hlokonky ce HanpaBaT Meperba Ha [en Of efHa TecT pyTaTa, pesyntaTuTe of MeperbaTa ke Bnesar
BO BKYMHUTE pe3yrnTaTv 3a uctara.
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Mpunor &

OnwTuHk 1 rpag Cronje

Bo cneprata Tabena ce gagenn onwtuHn u pag Cronje co nHdopmaumja 3a MUHUManeH 6poj Ha
NOBUL COTNAcHO NOCNEOHWOT oduUMjaneH Nonue Ha HaceneHnweTo Bo Penybnuka MakenoHuja:

MuHumaneH 6poj Ha noBULM

no HacerneHue of bpoj Ha MuHumaneH 6poj Ha
onwTuHW/I paa Ckonje Xutenu noBuUMU
Ckonje £26502 2633
KymaHoBo 98104 491
Butona 85164 426
TeToBO 84770 424
[Npwunen 69025 345
['ocTnBap 99770 299
Oxpug 51428 257
Crpyra 20980 255
Crpymunua 49995 250
Benec 48463 242
Ltmn 44866 224
Knyeso 39669 198
KaBagapum 35733 179
KoyaHu 31602 158
PagoBuiu 24122 121
boroBuk-e 22906 115
JlvnkoBo 22308 112
CTyfeHn4aHn 21970 110
[eBrenuja 21582 108
Bpanunwre 19842 99
KenunHo 18988 95
HerotnHo 18194 91
Kpuea lNanaHka 18059 90
Teapue 17694 88
WnwHpeH 17435 87
[ebap 15412 77
CeeTtn Hukone 15320 77
BuHuua 14475 72
PeceH 14373 72
bpeeHvua 13645 68
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[lenyeso 13585 68
[pobuiwtyn 13417 67
[lonHeHu 13126 66
ApaunHoBo 12676 63
OnwTtwmHu nog 12 000 xutenn
bocunoso 11508 58
bepoBo 10890 54
Bacuneso 10552 53
BanaHpoBo 10508 53
Uyuep - CaHgeBo 9200 46
[leTpoBel, 9150 46
JeryHoBLe 8895 44
Kpyleso 8385 42
Yalwuka 7942 40
KpatoBo 7545 38
boraaHuw 7339 37
Hemup Xucap 7260 36
Hoeo Ceno 6972 39
ConuwiTte 6713 34
MakepoHcka KameHuua 6439 32
MakenoHckn bpog 5889 29
YewmHoeo - ObnelleBo 5471 27
Mornna 0283 26
KpuBorawitaHu 5167 26
Masposo 1 Poctywe o042 29
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Mpunor 7
WUsBewraj oa Mepetba Ha DVB-T

AreHumjata ke objasyea pesynrarn of mepewara 3a DVB-T Bo cTaumoHapHu Touk Ha web
cTpanuuara www. komunicira.mk Ha mana co urcpopmaumu 3a; ume Ha DVB-T Oneparop, SFN kaHan,
npejasaren, 30Ha HAa NOKPUBAHE (ANOTMEHT 30HA), KYMYNaTWMBHA ja4MHa Ha enekTpUYHO none
[dBV/m], MER [dB], sepojaTHocT Ha rpeluka nocne Viterbi sekogupare (BER), ume Ha mepHa ToqKa,
AaTyM Ha Mepete W MHchopmaLMja 3@ NOKPUEHOCTA.
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Mpunor 8

HaunoHaneH uzBewTaj 2a cocT0j0aTa HAa KEANMTET HA jABHN ENEKTPOHCKA KOMYHHMKALNCKK
yenym obezbesieHn npexy jasHU paguoKOMYHUKALMCKN MPEsKH

AreHumjaTa noaroTeyBa M3BELLTaW 3a COCTOjDaTa Ha KBANMTET Ha jABHW eNeKTPOHCKM KOMYHUKALMCKM
ycnyi 3a onwtunw/( pag Ckonje, TecT pyTM WM HauwoHaneH W3BEWTa] 3@ ONepaTopu Ha
paauoKOMYHUKaL McKM Mpexlycriymn Bo Penybnuka MakeaoHuja Bo cneaHuoT chopmar:

ACIK

PENYBAMKA MAKELOHWIA
AFEMUMIA 34 ENEXTPOHCKW KOMYHMKALMA

U3BellTaj 3a napaMeTpu 3a KBaJIMTET Ha JaBHU

KOMYHUKaLMCKKU MpeXXu 3a onwtruHa XXXXXX
Mepersata ce uaspwenn 2o nepuogot og XXX mo XX KXXX

1 Bpoj Ha noBULM U NOJATOYHM CECUM NO
onepartop

[ERRSPT T
I |
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2 lNpoueHT Ha ycnewHu noemum (>98% 3a
HauuoHaneH nsBeLwTaj)

3 lMpoueHT Ha NpeKMHaTK noBuum (<2% 3a
HauuoHaneH naBewiTaj)

ull Drag Rtk (EE) [ s

4 Bpeme Ha BocnocTaByBaH€ Ha

noeuk(<7cekyHau 3a HaumoHaneH
u3BeLwTaj)

bl S Tiemss (ST} b (v

-
- |
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5 MOS oueHa 3a KBanUTeT Ha roeBop
(BpegHocT BO paHr og, 1 ao 5)

6 lNpoueHT Ha y4ecTBO Ha TEXHONOrMu 3a
BpemMeTpaerse Ha NoBuULM

7 lNpoueHT Ha ycnewHW cecuun npm
CMMHYyBaH-€ U NpMKadyBarbe Ha ¢ajn o
S5MB

TEF Tianates Saccsss Bt i Fascan)

W
1 [t o 11
am
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8 MNpoueHT Ha ycnewHoCT 3a CUMHyBabe
Ha web cTpanuun(Browsing)
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9 Bbp3uHa Ha npeHoc Ha nogatouun(>60Mbps
3a HaceneHu mecta u >40Mbps 3a TecT
PYTH, 3a40/KMTENHN BPEAQHOCTH 3a
HauyuoHaneH nasewuTaj NpM CUMHYBar€e Ha
nogatoun-downlink)

e N |

. e R
. . . -’H ~
1a

10 VMOS oueHa 3a KBanuTeT Ha BUAEO MO
npenopaka J.343.1 (BpegHocT Bo paHr og, 1
A0 5)

Vi DAy T M| e
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11 Bpeme go npea cnuka of BUAeo

Fiarad- s i Snaomaas (TR sy

12 NateHuuja (ms)

Ackanad Frigs T o] (v
oy

13 lNpoueHT Ha y4eCcTBO Ha TeXHONOrmMu 3a
BpemMeTpaere Ha noaTo4Hu cecumu
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14 [locTanHocT A0 Mpexa

[l Home network: 99 %
B Moservice: 1%

15 bopysatbe Ha nepdopMaHcH Ha Mpexa
no oneparop
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