ATEHINJA 3A EJJEKTPOHCKH
KOMYHUKAIIUHA
3853.

Bp3 ocnoBa Ha unen 8 craB 1 anunea 29 u unen 24
ctas (1) anunea 3 a Bo Bpcka co wieH 109 cras (2) ox 3a-
KOHOT 32 EJIEKTPOHCKHTe KoMyHHKauuu (,,CiryxOeH Bec-
HUK Ha PenyOnmka Maxkenonuja“ 6p.39/2014, 188/2014,
44/2015, 193/2015, 11/2018, 21/2018, 98/2019 u 92/2021),
JupekTopoT Ha AreHIHjaTa 3a CICKTPOHCKH KOMYHHKa-
nmn Ha 18.9.2023 roauna, qoHece

ONOPABUJTHHUK
3A HAPAMETPUTE 3A KBAJIMTET HA JABHUTE
EJEKTPOHCKHU KOMYHUKAIIMCKH YCIYT'
KOMU CE OBE3BEJYBAAT IIPEKY JABHA
PAAUOKOMYHUKAIIUCKA MPEXKA

Ynen 1
[peamer

(1) Co 0BOj mpaBHJIHKK C€ MPOMHIIYBAAT MapaMeTPHUTE
3a KBAJITET HA jJaBHHUTE €IEeKTPOHCKH KOMYHHUKAIHCKH yC-
JyTH, HAYMHOT M IIOCTAIKaTa 3a BPIICHE HA KOHTPOJIA U
Mepeme, COApKUHATA, (hopMaTa U HAYMHOT Ha 00jaByBambe
Ha MHPOPMAIMH BO BPCKa CO KBAJUTETOT HA jaBHUTE €JICK-
TPOHCKM KOMYHHKAIIMCKH YCIYI'H Kou ce 00e30emyBaar
NpeKy jaBHA PagMOKOMYHHKAIHCKa Mpeka OJ CTpaHa Ha
AreHIMjaTa 3a €IeKTPOHCKH KOMYHHKAIMH, BO HAaTaMOII-
HHOT TeKCT AreHIyjara.

(2) Arenupjata TM KOHTPOJIHMPA U MEpH NapaMeTpuTe
3a KBAJIMTET HA jJaBHHUTE EIEeKTPOHCKH KOMYHHKAILHCKH yC-
JyTH, IITO C€ YTBPJICHH BO OBOj MPABMIHHK, a 0OCOOEHO 3a
CJICTHUBE jaBHH €IEKTPOHCKH KOMYHHKAIIMCKH YCIYTHU:

* JaBHO foCTanHM Telae(hOHCKU YCIYTH BO jaBHA pajHo-
KOMYHHKAIINCKa MPEXKa,;

* JaBHU yCIIyru 3a IPEHOC Ha MOJATOLM IPEeKy jaBHA
PaIMOKOMYHHKAIMCKA MPEXa,

* Yenyru kou ce o6e30eyBaaT IpeKy eMHTyBame Ha
DVB-T curnan

Unen 2
O0BpcKa Ha onepaTopuTe 32 KBAJIMTET HA jaBHM eJIeK-
TPOHCKH KOMYHMKALMCKH YCJIYTH KoU ce o0e30eayBaar
NpeKy jaBHA PaJIMOKOMYHHKALIMCKA MpesKka

(1) Oneparopot Tpeba na 00e30ean KBAJIUTET Ha jaB-
HHTE eJIEKTPOHCKH KOMYHHKAIUCKH YCIYTH BO COTIIACHOCT
€O 3aKOHOT 3a EJIEKTPOHCKUTE KOMYHHKALMH U OBOj Ipa-
BUJTHUK.

(2) Oneparopot Tpeba 1a 06e30ean KOPUCTEHhE Ha yC-
JTyTUTE CO MUHIMAIHO HUBO HA KBAIUTET COTTACHO JeKIa-
pHpaHUTE MapaMeTpH 3a KBAJIHTET KaKO MITO € HAaBEICHO
BO WieH 3 ox1 0Boj [IpaBuiHuMK.

(3) Ilpu mepemata, AreHnujara ke TH 3eMe BO IIPEIBH]
JOKYMEHTHUTE KOU C€ OJJHECYBaaT Ha IapaMeTpHTe 3a KBa-
auteT Ha TenoTo Ha eBPOICKUTE PETyIaTOPHU 3a €IEeKTPOH-
cku komynukammu (BEREC), cranpapaure n/numm TexHA4-
KuTe crenuukanyuy Ha EBPOICKHOT TeIeKOMYHHKAIUCKN
uHCTUTYT 3a crannapauszanuja (ETSI), EBponckuor komu-
teT 3a cranaapamanrja (CEN), EBponcknor xomuter 3a
enexkTporexHudka crangapamsanja (CENELEC), Mery-
HapojHata yHuja 3a TtenekomyHukarmu (ITU), Meryna-
ponHaTa opraHusanuja 3a cranpapausanuja (ISO), Mery-
HapojHata enexkrporexunuka komucuja (IEC) u Konde-
pEHIMjaTa Ha €BPOICKUTE aMHUHUCTPANNH 3a TIOMITH U Te-
nexomyHukayu (CEPT).

Unen 3
HNudopmannu 3a KBAIUTET HA jABHH €J1eKTPOHCKHU KO-
MYHUKALMCKH YCJIYTH KOM ce 00e30e1yBaaT MpeKy jap-
HA PaJHOKOMYHHKALHCKA MpexXa

(1) OnepatopoT Tpeba NomaTOLUTE KOU CE OJJHECYBaaT
Ha [TapaMeTpHUTe 3a KBAJUTET HA jJaBHUTE €JIEKTPOHCKH KO-
MYHHMKAaIUCKH YCIYTH Aa T'H JAOCTaBU A0 ATeHIMjaTa W 1a
ru 00jaBu Ha cBojaTa BeO-cTpaHa HajmonHa 30 JeHa 1o uc-
TEKOT Ha COOJIBETHHOT MEPHOJI 32 JOCTaBYBaE N3BEIITa].

(2) IapameTpuTe 3a KBAIUTET HA jJABHUTE EIEKTPOHCKH
KOMYHHUKAIMCKH YCITyTH ol cTaB (1) o1 0BOj WieH ce rajne-
Hu Bo [Tpunor 1 u Ipunor 2 xou ce cocTaBeH Jiel Ha OBOj
NPaBUITHHK.

(3) Oneparopot Tpeba Ha Oapame o1l AreHIHjaTa J1a TH
JOCTaBH MOJATONNTE Ae(UHUPAHN BO OBOj NMPABHIIHUK BO
pok ox 15 meHa o1 AGHOT HAa MPUEMOT Ha 0aparbEeTo.

(4) ArenmujaTa MOXe Ja ro 3aJ0JDKH OIEpaTopoT Ha
JABHH €JIEKTPOHCKH KOMYHHKAIMCKH YCIyTd na o06e30ean
ompesieIeH MHHIMAJIEH KBAINTET Ha yCiIyrata BO COIIAc-
HOCT €O 3aKOHOT 3a €IEeKTPOHCKUTE KOMYHUKAIIMUH U OBOj
NPaBUIHUK. 3aJJ0JDKYBAmkETO MOXKeE J1a Ce OJJHeCYBa Ha I10-
JoOpyBame Ha OAJIEICH IapaMeTap, OTKaKko ke ce pobujaT
CpeIHH BPEJHOCTH Ha Je(UHMpaHUTE MapaMeTpH, Mo U3-
BpILCHUTE Mepermha Ha TepuTopujarta Ha PenmyOnnka Maxke-
JOHMja M 00jaByBameTO Ha HALOHAJHHMOT W3BEIITA] 3a
ommrtuan/rpay Cxomje u TecT pytd. HanmonanHuor us-
BEITaj ce U3paboTyBa Kako CpeiHa BPEJHOCT O] U3Mepe-
HHUTE BPEAHOCTH HA Ae(HHHPAHHWTE MapaMeTpH 3a KBaJH-
TET OJ] CUTE Mepera HalpaBeH! 1o omuruHu/rpaj Cromje
U TECT PyTH Ae(UHHUPAHH BO OBOj IPABUITHHUK.



Unen 4
OOBpcKH Ha ONIEPATOPOT IPH Mepeme Ha NapaMeTpuTe
3a KBAJIMTET HA jaBHHUTE eJIeKTPOHCKH KOMYHHKAIMCKH
YCJIYTH KOM ce 00e30e1yBaaT npeKky jaBpHa
PaJOKOMYHHKAICKA MpPeKa

(1) Arenmujata BpIIM pelOBHO MepeH¢ Ha IapaMeTpH-
Te 3a KBAJUTET HA jaBHUTE €IEKTPOHCKH KOMYHHKAI[HCKU
yCIIyru Kou ce 00e30enyBaaT HpeKy jaBHa pajadoOKOMYHH-
KaIMCKa MpeXka, Kako M Mepeme Ha MapaMeTpuTe 3a KBa-
JUTET Ha jaBHHUTE EJIEKTPOHCKH KOMYHHKALUCKH YCITYyTH
BP3 OCHOBa Ha HOKPEHAT CIOP O[] NPETIUVIATHUK HIN Of
KpaeH KOPUCHUK JOKOJIKY 32 TOa HMa IoTpeda.

(2) Oneparopute Tpeba Ha AreHnujara qa u obe3benar
YCTIOBH 3a BPIIEHE KOHTPOJIA U MEpPEHE Ha IapaMeTpHTe
3a KBAIUTET HA jaBHUTE €JIEKTPOHCKU KOMYHHKAIUCKU yC-
JyTH IITO UM TM 00e30emyBaaT Ha CBOMTE MPETIUIATHHIM
WU KPajHU KOPHCHHIIYL.

(3) Bo cny4aj Ha momHeceHO Oapame 3a pelliaBame Ha
criop mpex AreHIMjaTa KOj ce OJHeCyBa Ha MapaMeTpHUTe
3a KBAJINTET Ha YCIyTUTE LITO ONEpaTopoT My r'u obe3de-
JyBa Ha MPETIUIATHUKOT COTIACHO CKIyYEHHOT JIOTOBOD,
HOTpeOHO € Ha CTPYYHMTE JIMLA Of AreHuujara aa UM ce
OBO3MOXH TIPHCTAll 0 TEPMUHAIHATA ONpPEMa M IIpUCTaIll
JI0 JIOKalyjaTa 3a Jla MOXKE Jia ce HalpaBu HPOBEepKa Ha
MapaMeTpPHTe Jali Ce BO COTJIIACHOCT CO OHHE KOH CE Tpo-
IUIIAHH BO JIOTOBOPOT.

Unen 5
Mepema Ha mapaMeTpuTe 32 KBAJHTET HA jaBHUTe
€J1eKTPOHCKH KOMYHHKALMCKH YCJIYTH IITO ce 00e30e-
AYyBaaT NpeKy jaBHA PaIHOKOMYHHKALHMCKA MpeKa

AreHIujaTa co KOPHCTEH-E HA MEPHA ONpeMa BpIIH pe-
JIOBHU Mepema Ha IapaMeTpuTe 3a KBAJIUTET Ha jaBHUTE
€JIEKTPOHCKH KOMYHHKAIIMCKH YCIyTH MTO ce 00e30emyBa-
aT NIPEKy jaBHA PaJMOKOMYHUKAIICKa MpPeKa.

Unen 6

(1) Iapametpute 3a KBanmuTeT IePUHHPAHH CO OBOj
IIpaBuiHuK, ce 0HECYBaaT Ha CUTE OIEPATOPH KO HyAaT
jaBHM EJIEKTPOHCKM KOMYHHKALMCKH YCIYTH HPEKy COIl-
CTBCHA jaBHA PAaIMOKOMYHHKALUCKA MPEXH CO €eH HIN
MOBeKe KOJOBH 3a maeHTH(uKanuja Ha Mpexara (MNC).
JlokonKy onepaTopoT HoceayBa IoBeKe KOJOBH 3a HICHTH-
¢uxammja (MNC KOIOBH), TOTAIl MapaMETPHUTE 3a KBAJIH-
Ter nedunupanyu Bo IIpaBHITHUKOT ce IPUMEHyBaaT 3a ce-
koe MNC mocebHo.

Bo ciydaj Ha mogHeceHo Gapame 3a pelaBame Ha CIop
OJl TIPETIUVIATHHK Ke ce MepaT MapaMeTpuTe 3a KBAIUTET
neduHupanu co oBoj IlpaBIIHHMK KOM ce OfHecyBaaT Ha
OIEpaToOpOT CO KOj € CKIYYCH MPETINIATHUYKUOT JOTOBOP
0e3 omies any ONepaTopoT IIOCEAyBa CONCTBEHA WIIH W3-
HajMeHa jaBHa paJIiOKOMYHUKAIICKA Mpexka.

Unen 7
ITapamMeTpu 3a KBaJUTET HA jABHH €JeKTPOHCKH KOMY-
HUKALIUCKHU YCJIYTH HITO ce 06e30e1yBaaT NMpeKy jaBHa
PaIMOKOMYHHKAICKA MpPeKa

(1) Arennujara Bpim Mepera Ha CIIEHUBE apaMeTpu
3a KBAJIMTET HA jJaBHHUTE EIEeKTPOHCKH KOMYHHUKAIHCKH yC-
JyTH WTO ce 00e30e/yBaaT NMpeKy jaBHa pPajHOKOMYHHUKaA-
mucKka Mpexa nepunupanu Bo [Ipunor 3 Ha oBoj IIpaBun-
HHK KOj € HETOB COCTaBEH JIel:

a) mapaMeTpH BO 3aBHCHOCT O] TEXHOJIOTHja:

- HuBo Ha curHain (0J1e7HO 110 TEXHOJIOTHH)

0) mapaMeTpH BO 3aBHCHOCT OJ] yCIyTUTE:

- l'oBopHU ycnyru:

* JlocranmHOCT 10 Mpexa

* [IpucTamHocT 10 ycayra (IpOLEHT Ha HEYCIeIHH T0-
BHUIIH)

* Onp>XIUBOCT Ha yciyra (IPOLEHT Ha MPEeKUHATH 110~
BHIIH )

* BpeMe Ha BOCTIOCTaBYBambE Ha MOBHUK

» KBanuter Ha TOBOD

* [IporieHT 0/1 BpeMETO 3a KOe MEpPHHOT Tesie(hoH pado-
Ten Ha noenuHevyHu texHosioruu (GSM, UMTS, LTE u 5G
NR)

- IIpenoc Ha nopjaromy:

* Heycneman o6uan 3a BocnocraByBambe Ha HTTP ko-
HEKIHU

* [IpexkuHaTy cecum Ha yciyrata IpH BOCIIOCTaBEHA
HTTP xonekuuja

* Bp3una 3a mpeHoc Ha MOJATONM MPEKY jaBHA PajHo-
komyHukanucka mpexa (UMTS u LTE u 5G NR)

* Jlatennuja

* Kpanuter Ha Buneo mpeky YouTube cepBuc

* YCIemHOCT Ha CHMHYBambe Web CTpaHHIN

* [IpotieHT 011 BpeMeTo 3a KOe MEPHHOT TenedoH pado-
Ten Ha noeauHevyHu texHosioruu (GSM, UMTS, LTE u 5G
NR)

(2) Omeparopor Tpeba OeciuiaTHO fa 00e30enn Tex-
HUYKH YCIIOBH, Of TUHOT: SIM kapTuuku 6€3 orpaHHYyBa-
Be Ha: roBop, noxaromu, IVR 6poesu 3a rosop u HTTP
cepBep 3a MPEHOC Ha MOAATOIM KOH Ke ce KOPHUCTAT 3a MOT-
pebute 3a Meperme Ha apaMeTpUTe 3a KBAIUTET HA jaBHU-
TE EJEKTPOHCKY KOMYHHKAIUCKH yciryrn. OnepaTopoT He
Tpeba aa nojenu Ouio KakBu npuopuretd Ha SIM kapTuy-
KHUTE JIOACJICHU 32 KOPUCTEHE NIPU Mepere Ha NapaMeTpH-
T€ 32 KBAIUTET HA jaBHUTE EJIEKTPOHCKU KOMYHUKAIUCKH
yeayra w/win Ha IMEI-Te Ha TepMUHATHATE Ypeau KOU TH
KOPUCTH ATEHIIHjaTa 3a OBaa HaMCHa.

(3) OmneparopoT Tpeba Ha Oapame Ha AreHuujata 1Ia
00e30en MOXKHOCT 3a IpHKadyBame Ha (ajiioBu, co pas-
JIM4YHa TojeMuHa, He norojema oa 10 GB, na neros HTTP
cepBep co IeN Mepemhe Ha Op3MHU Ha IPEHOC Ha TIOAATOLIH,
BO POK HE IIOJIOJNT 071 7 ICHOBH Of ACHOT Ha GaparmeTo.

(4) Omeparopot Tpeda na 06e30enu GyHKIMOHATHOCT
Ha HTTP cepBepute 3a nmpeHoc Ha IOAATOLM M Jia BpIIU
OIpKyBam-€ Ha HCTUTE CO IIEN JIa CE OBO3MOXH HEMpeyeHa
paboTa HpH BpLIEHE HA Mepemara Ol cTpaHa Ha ATCHIH-
jaTta. AreHijara ke T UH(GOPMHpPA OMEPaTOPUTE 3a Moue-
TOKOT Ha MepemaTa 3a Kpenpame Ha HanmoHaneH u3Bem-
Taj.

Unen 8
Tect pyTH U/UIM TeCT JIOKALUU

(1) Mepemara Ha mapaMeTpUTE 3a KBAJIMTET CE BpIIAT
Ha TecT pyTH Aeduuupanu Bo [Ipuior 5, Bo ommTuHu/Tpa
Ckormje co Hax 5000 xurenn neduuupanu Bo [Ipumor 6
WM Ha CTAIHOHAPHU TOYKH.

(2) IIpu xpeupameTo Ha TECT PYTUTE U TECT JIOKAI[UUTE
ce 3emaart Bo npeaBua Ynarcreara on ETSI EG 202 057.

(3) Mepemata Ou M OBO3MOXKWIIE HA KOPUCHHUIUTE HA
YCIIyTH JIECEH YBHJ BO MapaMETPHTE 3a KBAIUTET, HUBOTO
Ha MepeH CHIHaJl U TEXHOJIOTHjaTa Co KOja ONepaTopoT I'
00e30emyBa ycIyruTe, Kako W cropenba momery ABa WIH
MOBEKE OTIEPaTOPH.

(4) Pesynratute n0OMEHH 0] U3BPLICHUTE MEpEHa MO-
KaT Ja OMaaT CIOpeayBaHH CaMO JOKOJKY € KOPHCTeHa
ucTaTa MepHa METOIOJIOTHja.

(5) Mepemwara Ha napaMeTpuTe 3a KBAJIUTET MOXE Ja
ce BpIIAT Ha JIOKAINHU KaJie ONepaTopoT NMa AEKIapHPaHO
HOKPUEHOCT CO MpeXka U KOPUCHUKOT Ha YCIIyraTa Ou4eKyBa
na nobue ycmyra. BakBuTe mMepema ce BpIIaT 3a MOTBpAA
Ha yCJIOBUTE COAPXKAHH BO JOTOBOPOT MOMEly ONepaTopoT
Y IPETIUIaTHUKOT.



(6) Mepemara ox ctas (5) 01 OBOj WICH ce€ BpIIAT CIIO-
pen MeTozmonoruu nponuiradu Bo [pumor 4 Ha 0BOj mpa-
BIJIHUK.

Unen 9
Mepemwe Ha napaMeTpu 3a kBajauTeT Ha DVB-T curnan

(1) AreHummjata BpIIM Mepema Ha KBAJUTETOT Ha
CUTHAJIIOT HA JUIMTAlHATa TEPECTpHjaliHA TeJleBH3uja
(DVB-T). Curnanor oj ururajiHara TepecTpyjaiHa Tele-
BU3Hja Tpeba 1a I'M 3a710BOJIyBa HOPMATHBUTE KOH CE HaBe-
neny Bo DuHATHATE aKTH Ha pernoHanHaTa KoH(pepeHiuja
3a PaIMOKOMYHHKAIMH 32 TJIaHWpame Ha JIUTHTalHa Te-
pecTpujaiHa panuoanudysHa ciryx0a Bo JETIOBU Ol PETHO-
nure 1 u 3, Bo pexseniyckure oncesn 174-230 MHz u
470-694MHz. AreHnujata 3a eIEKTPOHCKM KOMYHHKAIIUH
BpILIM Mepema Ha KaBanuteToT Ha DVB-T curnanor cor-
nacHo cneanute mnpenopaku: ITU-R SM.1447, ITU-R
SM.1875, ITU-R BT.1735 xako u Spectrum monitoring
handbook.

(2) AreHumjata BpIIN Mepema Ha CICTHHBE MapamerT-
pH 32 KBAINTET Ha JIUTHTAIHATA TePEeCTpUjaIHa TeJIeBU3Hja
(DVB-T):

- SFN kanan 1 gemoxmynanuja

- UnenTuduxanuja Ha mpeaaBaren

- I'eorpadcku KoopANHATH HA MEPHA TOUKA

- KyMynaTuBHa jaunHa Ha eJIEKTPUYHO IOJIC - HUBO Ha
curnan (E)

- I'pemxa Ha Mmopynamuja (Modulation Error Rate
MER)

- BepojatHocT Ha rpemka mpex Viterbi nexommpame
(Bit Error Rate Before Viterbi -CBER)

- Bepojarnoct Ha rpemika nocne Viterbi nekomupame
(Bit Error Rate after Viterbi - VBER). Bo nonatamonrnu-
OT TEKCT cekaze Kane ce cnomenyBa BER ce oxnecyBa Ha
BER nocne Viterbi nekogupame

(3) Pesynatute on MepemaTa U BpeIHOCTUTE Ha Hapa-
METpHUTE 3a KBAJIUTET CE NMPETCTaByBaaT Ha Mara Ha web
margopmara Ha AreHnujaTa Ha JIMHKOT
www.komuniciraj.mk (ITpusor 7).

Unen 10
MeToa010ruu Ha Mepeme

AreHIjaTa Kpeupa MeTOJOJOTHU Ha Mepeme CO KOoU
Ke ce Mepar HmapaMeTpPHTe 3a KBAJIUTET HA jaBHUTE eJIeK-
TPOHCKM KOMYHHKAIIUCKH YCIYI'H Kou ce 00e30emyBaar
HPEKy jaBHH PaJMOKOMYHHKALUCKH MpEexH. MeTonomoru-
UTEe 10 KOM Ke ce W3BpIIyBaaT Mepemara ce JaJeHH BO
IIpuor 4 Ha 0BOj IPaBUITHUK.

Unen 11
JlocTaBa Ha MOAATOLM 32 MPeKHA MOKPHEHOCT

(1) Oneparopute co CONCTBEHA jaBHA PAJHOKOMYHHUKa-
UcKa Mpexa Tpeba Ha KBapTaJIHO HUBO, BO pok oj 30 me-
Ha M0 3aBPIIYBAamEeTO Ha KBAapTAJOT Jia JOCTaByBaaT IO
AreHIyjaTa MOJATOLM 32 MpEeKHATa MOKPUEHOCT (HOKpHe-
HOCT Ha TEPUTOpHja U MOKPHEHOCT Ha HACENCHHUE 3a KOj TH
KOPHCTHU aKTyeJHHTE MOAATOLH O(HIMjaTHO 00jaBEeHH Of
3aBozoT 3a cratuctuka Ha PM) Ha cBojaTa Mpexa M JoKa-
[UUTe Ha Oa3HUTE CTAHUIU CO CBOUTE KapaKTEPHCTUKH,
COIVIACHO YMAaTCTBOTO AaneHo Bo IIpwior 2 Ha oBOj mpa-
BIJIHUK, KaKO M IOJATOLMTE 32 MpPEKHATa MOKPHUEHOCT,
COIVIACHO CO OJOOPEHHUETO 3a KOPUCTeHEe Ha paguodpex-
BCHIIUH.

(2) apameTpuTe 3a MpeKHA MOKPUEHOCT U MAaIUTE 3a
MpE)KHA IIOKPUEHOCT LITO T'¥ IOCTAaByBaaT ONEPaTOPUTE JI0
Arennyjara ce gepunupanu Bo IIpunoror 2.

Unen 12
O0jaByBame Ha MOJATOLNTE O]1 MepemaTa

(1) Arenuujara ke rv 00jaBH MOJATOLUTE O COIICTBE-
HHTE Meperha Ha BeO CTpaHMIIATa, CO CTATHCTUYKH MPUKa3,
MOZIGJICH O TECT PyTH corylacHo I[Ipmior 5 u mo on-
mruaK/Tpan Cxomje, cornacHo [Ipumnor 6 ox oBoj [Ipasui-
HHUK W IO OIepaTopH, cO MpUKa3 Ha OpojoT Ha M3BPILCHU
Mepema, KOU y4ecTBYBaaT BO aHanu3aTa. [lomaronure of
MepemwaTa ke Oumar Bo ¢popMa M Ha HA4YWH, Taka IITO Ke
OMIaT JIECHO YMTIMBH U pa30MPIIMBHU 3a YUTATEIIOT.

(2) OGjaBeHuTe MOJATONH O] MEPEHHaTa K& UM OBO3MO-
JKaT Ha rparaHuTe JIECEH yBUJ BO MapaMeTPUTE 3a KBaJH-
TeT, HUBOTO Ha MEPEH CHUTHAI U TEXHOJIOTHjaTa Co Koja
OIepaTopoT ' 00e30edyBa ycIyrure, Kako H cropenda
nomery 71Ba WIM NOBeKe onepaTopy. AreHnujara ke o0ja-
ByBa TOJATOIN O] MEPEHmaTa Ha HAIHOHAIHO HUBO MO OII-
mtuHr/Tpan CKomje U 1Mo TecT pyTH. AreHnmjaTa ke o0ja-
ByBa pesyiraTu oj Mepewa Ha DVB-T Bo cranuonapHu
TOYKH.

(3) Hdokoinky co Mepemata Oue yTBPJCHO Jieka Ha OJl-
peneHo mojpadje ONepaTopoT HeMa MPEKHA MOKPUEHOCT
WM HUBOTO HA MEPEH CHTHAJ € IIOHUCKO Ol HUBOTO JAe(H-
HupaHo Bo IIpuior 2 ox 0BOj NpaBUIIHUK, HCTOTO ke Ouue
OIIpeIeNIeHO Kako Mojpadje 0e3 MpekHa MOKPHUEHOCT Ha
OIIepaTopOT Of CTpaHa Ha ATEHIM]jaTa, 3a IITO Ke Ouae u3-
BECTEH OIIEPaTOPOT Jia HAIpPaBH COOJBETHA KOPEKI[Hja Ha
MariaTa Ha HOKPHEHOCT MM []a HallpaBH KOPEKIIMja Ha TTOK-
pPHEHOCTa Ha TEPEHOT TaKa IITO M3MepeHaTa MOKPUEHOCT
ke o/iroBapa CO OHaa MPUKAaKaHa Ha JOCTABEHATa Marma oJ
cTpaHa Ha oneparopot. [Toxpadje 6e3 MpexHa TOKPUEHOCT
IpeTCcTaByBa el O TepuTopujaTa Ha PermyGinka Maxkeno-
HHja KaJie OmepaTopoT He 00e30emyBa jaBHU €IEKTPOHCKU
KOMYHHKAIIUCKH YCIIYTH.

(4) Usrnenot u gopmaTta Ha U3BELITAUTE O] COTICTBET-
HHTE W3BPIICHN Mepema Ha ATeHIMjaTa 3a KBAJIUTETOT Ha
yCIyru Kou r'm o0e30eiyBaaT onepaTtopure € JajgeH BO
IIpunor 7 u IIpunor 8 Ha 0BOj MPaBUITHHK.

(5) Arenuujara 3a eJeKTPOHCKH KOMyHUKaIuu Bo Ha-
[IMOHAJTHUOT M3BEIITaj MOXKE JOHNOJHHUTEIHO Ja 00jaBH
KOMIIapaTHBHU MOJATOIM 33 MapaMeTpH 3a KBAIUTET Ha
jaBHU €JISKTPOHCKHM KOMYHUKALCKU YCIYyTH KO ce 00e3-
OemyBaaT NpeKy jaBHa €JIEKTPOHCKAa KOMYHHKAIIICKa Mpe-
Ka 3a UMIIJIEMETHPAaHU HOBU TEXHOJIOTUH KoU Ke Ouzar ca-
MO o7 “H)OpMATHBEH KapakTep Kako MoceOeH U3BEIITa].

Unen 13
BaeryBame BO cuiia

Co IeHOT Ha BJIETyBamEeTO BO CHJIAa HA OBOj NPABIIHUK
npecTaHyBa Ja Baxd [IpaBHIHHMKOT 3a mapaMeTpHuTe 3a
KBQJINTET HA jaBHUTE €JIEKTPOHCKU KOMYHHKAIUCKH YCIIy-
TH KOU C€ OCTBapyBaaT MPEKy jaBHA PagHOKOMYHHKAIUC-
ka mMpexa (,,Ciyxx0eH BecHuk Ha Penmybnnka Makenonuja“
6poj 35/2019 u 6poj 157/2021).

Unen 14
OBoj [IpaBuiaHMK BieryBa BO CHJIa CO AEHOT Ha HETO-
BOTO 00jaByBame BO ,,Ciryx0eH BecHUK Ha Perry6iika Ma-
kenonuja“. ITo BieryBameTo BO CHJIA OBOj IPABMJIHUK Ke
Ouze o0jaBeH Ha BeO cTpaHaTa Ha ATeHIMjaTa.

Bp. 0101-1207/4
18 cenremBpu 2023 roanHa
Ckorje

Jupexrop,
Jeton Akiku, c.p.



Mpunor 1

Onepatopnte Tpeba fia v objaByBaaT CONCTBEHUTE Mepetka 3a AeN Of NapameTpuTe 3a KBannTeT Ha
yenyrute HagepeHn 8o [Mpunor 1. Mapametpute kou Tpeba fa ce mMepaT w 3a kou Tpeba Aa ce
[0CTaBYBa W3BELLTa] HA KBAPTANHO HUBO 0 AreHuujata ondakaar:

MapameTpu 2a KBANUTET Ha jaBHO [IOCTANHW YCNYTW BO jaBHA PAIMOKOMYHUKALMCKA Mpexa

- MokpueHoCT Co Mpexa (Camo 3a ONepaTop CO CONCTBEHA MPEXa);

- MpucTanHocT 10 yenyra- NPOLEHT Ha HEYCNeLWHI NOBULIA;

- OppXMBOCT Ha yenyra — NPOLEHT Ha MPEKUHATY MOBULIM,

- Bpeme Ha BocnocTaRyBarbe Ha NOBUK;

- BpanHa 3a NpeHoC Ha NoaToLy Npeky jaBHa papMokoMyHukaumeka Mpexa (UMTS, LTE 1 5G NR)
- KonuyecTso Ha npeHeceHn noparouy no TexHonormn (GSM, UMTS, LTE 1 5G NR) 3a ceko] MNC
- MpoceyHa KoNMuMHa Ha MPEHECERN MOAATOLY NO MPETMNATHUK N0 TEXHONOMMN

BPEAHOCTU HA MAPAMETPUTE 3A KBANWUTET HA JABHA PAJJMOKOMYHUKALIMCKA MPEXA

Mepuop za
AOCTaBYBak:e Ha
JecbuHuyuja JleknapupaHo HUEO LlenHa BpeaHocT nzBeuraj 8o AEK
MokpueHoCT co Mpexa
Teput
| MNMonynauw
GSM opHja ia %

%
eKmapUpaHi HUBOA Ha CHTHan Ha KBapTa | KBapTanH

HeknEpAR Dobap: RxLev >-85dBm P P

MpeXa Of, CTPaHa Ha onepaTopor. THO of

["paHW4HK BPEOHOCTM NPH KoM Ce MpHcharnue: -95 dBim < RLev < -85 dBm KBapTa | KeapTarH

CMETa NOKPKUEHOCT CO Mpexa NHO 0
ce:(oHamy Kape HWBOTO Ha curHan nara HazBopelwHo nokpuBake: KBapTa | KBapTanH
BO Kateropuja [jobap" unu -103 dBm < RxLev < -95 dBm 11HO o/
pudparnue®)
~GSM- Rxlev > -95 dBm Henpudarnue: RxLev < -103 dBm KEj_laHpga KBaF;T/a”H
- UMTS: CPICH RSCP > -105 dBm
-LTE: RSRP>-110dBmu UMTS
-5G NR (< 1 GHz):

SS-(RSRP >_)102_8 B Hlo6ap: CPICHRSCP > 95 dBm il Bl
-B5GNR (1.8 GHz n 2.1 GHz):

SS-RSRP >4117 dBm Mpuparnme: -105 dBm < CPICHRSCP < 95 dBm | 2074 | ER7E
-5GNR (3.4 GHz - 3.8 GHz):

SS-RSRP >- 117 .4dBm , HaagopelHo nokpusatbe: KBapTa | KBapTamnH
TF;MEBMCMHEI Ha MPUEMHIK nomMery -115 dBm < CPICH RSCP < -105 dBm nHO of

J3m

KBapTa | KBapTalH

Henpudarnue: CPICH RSCP < -115 dBm
HO o/

LTE




Ilo6ap: RSRP > -100 dBm KBapTa | KeapTant
HO o/

Mpudparnue: -110 dBm < RSRP < -100 dBm KE;aHp;a KBa%;aﬂH

HazBopewwHo nokpuBake: KBapTa | KBapTamH

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

Henpudparnue: RSRP < -115 dBm KoapTa | KeapTan
MHO o

5G NR

DloGap:

SS-RSRP > -92 8 dBm, <1 GHz KBApTa | KBApTANH

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

SS-RSRP > -107.4 dBm, 3.4- 3.8 GHz

Mpudarnus:

-102 8 dBm < S5-RSRP = - 92 8dBm < 1 GHz

1117 dBm <SS-RSRP = -101 7dBm 1.8 GHz u KBApTa | KBapTanH

21GHz nHO of

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

GHz

HagBopewHo nokpuBate:

1128< SS-RSRP=-1028, <1 GHz

-1217dBm <SS-RSRP =-111.7dBm, 1.8 GHzu | «sapta | KkBapTanH

21GHz nHo of

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

GHz

Henpudatnue:

$S-RSRP =-112 8dBm <1 GHz KBapTa | KBapTAMH

$S-RSRP £-1217 dBm, 1.8 GHz u 2.1 GHz IHo of

$S-RSRP £-127 4dBm, 3.4-3.8 GHz

an/ICTaﬂHOCT A0 ycnyra — NpoLeHT Ha HeycnewHn noBUUn

HeycnelleH noBuk e obup 3a noBuk
koH BannaeH Hpoj, Bo obnacta Ha
NOKDWBAHSE, MPH LUTO HWTY MOBMKOT &
OLIrOBOPEH, HATY Nak CTpaHara koja
MOBYKYBa MPeno3Hasa ToH 3a
3aaTeHo MMM NaK TOH 3a SBOHEHbE Ha
MPUCTANOT Ha MOBUKYBAYOT BO NEpHOM
0f, 30 cekyHaM O MOMEHTOT Kora
MpeXara ja npuma nocneHata udpa
0f1 6POJOT Ha KpajHHOT MPETMNATHAK.

((Bpojot Ha obrm 3a
3aB3EMatLE Ha
coobpakae kaHan-
BpojoT Ha yCrewwHo
3eMatbe Ha coobpakaeH
kaxan)/ (bpojot Ha
obunK 3a 3aB3EMatLE Ha
coobpakaeH
karan))*100

ETSI EG 202 057-3

Ce pocTasysaar 1
MOEMMHEYHN BPEIHOCTH
Ha BpojoT Ha obuay 3a
3aB3EMathE Ha
coobpakaeH kaHan u
DpojoT Ha yCnewwHo
3eMatbe Ha coobpakaeH
kaHan

> MpoveHTaT Ha
HeyCneLHM NOBMLY 38
HaLyoHamH 1

WHTEPHALIMOHAMHH MOBMLY <2

%

» KeapranHo

Bpeme Ha BOCNOCTABYBak€¢ Ha NOBWK




Bpewme Ha BocnocTaByBarbe Ha NOBHMK
MOXe [ia Ce AeMHMpa KaKO BpEMEHCKN
WHTEPBAN OO  MOMEHTOT  Kora
KOPUCHUKOT — ucmpaka Oapare 3a
KOHeKUWja, Ce pgomeka OHOj ko ro

> CpegHa
BPEAHOCT Ha BREMETO
Ha BOCMOCTABYBakE Ha

» CpenHata BpeaHoCT
Ha [OLHete nocne Gupatse
Ha DpoJOT NPY HOPMATHO
ONTOBAPYBAkE Ha MpEXaTa
38 HALIMOHATHU NOBULIM®

o MoBunHa roH

» KeapTanHo

reHepupa  MOBMKOT  He  MPWMM | MOBMK o
i . MoBunHa: < 7s;
ALERTING’ peka  noBukoT ce _
o MobunHa koH dukcHa:
BOCMOCTABMIT.
<5s.
OAPKNUBOCT HA YCIyra — NPOLIEHT Ha NPeKMHATH NOBULM

[NpOLEHTOT Ha NoBULK KoM Beke ce
YCNeLHo BOCNOCTABEHU U Beke uMaat
[opdeneHo coobpakaeH kaHarn, a ce
NpekuHaTK Npex, Aa Bunat 3aBplueHn
O KpajHUOT KOPMCHUK, @ MPUIKMHA €
NOpaHaTO MpekKHyBatke BO MpexaTa
Ha onepaTopar.

» (MpekuHatw
NOBULM/YCIELIHM

nosuuy)*100% 5

Ce 0ocTaByBaar U
NoeanHEYHW BPEOHOCTH
Ha MPEKMHaT NOBULM U
YCNELHWU NOBULMA

<2% BO TEKOT Ha

LenuaT KBaptan.

» KeapTanHo

MpekuHaTy noMLy No BasHa cTaHuLa

MogaTouuTe ce AOCTaByBaaT BO excel
Tabena

» (NpekunHaTu
NOBMLA/YCTIELIHM
nosuy)*100%

<2 % no 6asHa CTaHuLg

» KeapTanHo

Epam-la 3d NPeHOC Ha noAaTo

LW npeky jaBHa pagnokomyHukauucka Mpexa (UMTS, LTE n 5G NR)

CpepnHa bpanHa Ha NpeHoc Ha
NOAATOLM Ha HUBO Ha Mpexa nomery
OMEpaTopOT H TEPMUHANHUTE Yperu
Ha KOPHCHHLMTE.

» CpenHa 6psuHa sa
MPEHOC Ha NOJATOLW
(annuKaTWBHO HKBO) Npeky

jaBHa pAMOKOMYHURALIMCKA
MpEXa 3a CHTE KOPUCHULIM NO
onepatop (Mbps); nokaxysa
CpeniHa BpavnHa 3a MPEHOC Ha

NOQaToUM (Ha annukaT1BHO
HBO) NpeKy

paMoKOMYHKaLICKa MpeXa

(w3paseta Bo Mbps) Bo
BPEMEHCKUOT WHTEPBaN BO
KO] C& BPLLM MEPEHETO .

KeaptanHo

KonuuecTBo Ha npeHeceHn nogarouu no texHonory (GSM, UMTS, LTE n 5G NR) 3a cexoj MNC nocebHo

Konuyecteo Ha NpeHeceH!
nogatounm no TexHonormu (GSM,
UMTS, LTE u 5G NR) 3a cekoj MNC
oAfenHo

KonwnyecTBo Ha
nNpeHeceHn NoZaToLHN Mo
NOEONHEYHI TEXHOMOTMA
(GSM, UMTS, LTE n 5G
NR) 3a cekoj MNC
0AfemnHo

Keapranto

[poceyHa KonmymMHa Ha NpeHecerU NoaaToLy o MPETNNaTHKK Mo TexHonorvja 3a ceko] MNC ompenHo




[MpocevHa KOMMYMHE Ha NpeHeceHu
nogatouy Mo MpeTnnaTHuk  no
TexHonoruja 3a ceko] MNC ogaenHo.

[NpoceyHa konu4mMHa Ha
NPEHECEHN NoJaToLm &
BKyNHaTa KOMIM4MHA Ha
npeHeceHH NOAATOLH No
TexHonoruja /opoj Ha
NpeTnnaTHLN KoK
KOpUCTaT NoJ4aTouHN
ycnyru (3a ceko] MNC
OAO€eNHO) U3pa3eHo BO
GB

KeapTanHo




Mpunor 2

Metopgonoruja 3a pocTaByBame Ha hajnoBun 3a NOKpPUBaHE Ha jaBHa MoOUNHa
paauoKOMYHUKALUCKA MpeXa — Manu Ha nokpuBake (map coverage files)

OneparopuTe Tpeba Aa rv AOCTaBaT CBOMTE Manu Ha NoKpUBathLEe BO CNeAHNOB (opmMar:
Manute Ha nokpusake (map coverage files) ce focTapyBaaT BO enekTpoHcka dopMa, co cnefHuBe
KapaKTepHUCTUKM:

1 Homenknatypa: ime Ha onepatop_TexHonoruja_atym(yyyymm).zip

2 TEXHUYKM KAPaKTEPUCTHKA'
¢ [lpMemHO HMBO Ha curHan

o GSM
- Hobap RxLev > -85dBm, cuHa
- Mpudpatnme-95dBm < RxLev < -85dBm, senena
- HappopeluHo nokpusatse -103dBm < RxLev < -95dBm, upeeHa
- Henpudatnue RxLev < -103dBm, TpaHcnapeHTHa)
HeduHnuma 3a MpexHa NoKpUeHOCT(rpaHuHa BpedHOCT A0 Koja ke ce CMeTa NOKPUEHOCT CO
Mpexa):
- RxLev>-95dBm

o UMTS
- [loBap CPICH RSCP > -95dBm, cuHa
- Mpudpatime -105dBm < CPICH RSCP = -95dBm, 3eneHa
- HansopelHo nokpusatke -115dBm < CPICH RSCP < -105dBm, upeena
- Henpudatnue CPICH RSCP < -115dBm), TpaHcnapeHTHa
[eduHuumja 3a MpexHa NOKpUEHOCT (rpaHuyHa BpedHOCT A0 Koja Ke ce cMeTa NOKpUeHOCT
CO Mpexa):
- CPICH RSCP>-105dBm u

o LTE
- Hueoa noronemu oa -100 dBm RSRP > -100 dBm, ce nednHupa
MOKPWUEHOCT CO Aobap curHar,cuHa
- Mpucpatnue-110dBm < RSRP = -100dBm, 3eneHa
- HansopeluHo nokpueatse -115dBm < RSRP < -110dBm upeeHa
- Henpudarnme RSRP < -115dBm, TpaHcnapeHTHa

JledbnH1LmMja 3a MpexHa NOKPHEHOCT (fpaHnyHa BPedHOCT [0 koja ke ce CMeTa MOKPUEHOCT
CO Mpexa):
- RSRP>-110 dBm



o 5GNR: (< 1GHz)
- Hobap: SS-RSRP > -92.8 | cura
- Mpudpatnng: -102.8 dBm < SS-RSRP < - 92.8 dBm 3enexa
- HappopeluHo nokpueatrse: -112.8 dBm < SS-RSRP < -102.8 dBm, UupaeHa
- Henpudatnue: SS-RSRP < -112 8dBm |, TpaHcnapeHTHa
[leuHuumja 3a MpeXHa NOKPUEHOCT (rpaHnyHa BpedHOCT A0 Koja ke ce CMeTa NOKPMEHOCT CO MPEXa):
SS-RSRP >-102.8 dBm

o 5GNR: (18 GHz &2.1 GHz)

- [lobap: SS-RSRP > -101.7 dBm, cuHa
- Mpugpatnne: -111.7 dBm < SS-RSRP < -101.7 dBm, 3eneHa
- HangopeluHo nokpueate: -1217 dBm < SS-RSRP < -111.7 dBm, upeeHa
- Henpudatnue: SS-RSRP < -1217 dBm, TpaHcnapeHTHa
HeduHuupja 3a MpexHa NOKPUEHOCT (rpaHnyHa BpeOHOCT [0 KOja ke Ce CMETa MOKPMEHOCT CO MPEXa):
SS-RSRP > -111.7 dBm

o 5GNR:(3.4-38GHz)
- JloGap: SS-RSRP > -107.4 dBm, cuHa
- Mpucpatnue: -117 4 dBm < S5-RSRP < -107 4 dBm, seneHa
- HangopeluHo nokpueare: -127.4 dBm < SS-RSRP < -117 4 dBm, upeeHa
- Henpudatime: SS-RSRP < -127.4 dBm, TpaHcnapeHTHa
- [eduHuumja 3a MpexHa NOKPUEHOCT (fpaHWyHa BpedHOCT [0 Koja ke ce CMeTa NOKPMEHOCT CO Mpexa):
SS-RSRP > -117.4 dBm

3a nokpuHect co 5G NR fa ce [ocTaBW eaHa kyMynaTveHa Mana co AeMHUpaHUTE HUBOA Ha MpEXHa
nokpueHocT (nobap, NprudaTnne, HagBOPELLHO NOKPUBAHE W HEMPUADATMB).

o DVB-T
- Hueoa noronemu of 56 dBmuV/m, Rx Level > 56dBmuV/m ce nedunupa
MOKPUEHOCT CO CUTHAN, CUHE
- 3a ocTaHaTUTe nofpadja ce AeduHUpa nofpadje bes MpexHa NoKPUEHOCT,
TpaHcnapeHTHa

e Pesonyuuja-raneMiHa Ha nukcen (grid cell)=50m x 50m

¢ Coverage probability Bo camuoT nukcen=muH 50% (nokonky ja UMa oBaa MOXHOCT BO camaTa
annukaumja 3a nnaHupare)

e ManuTe Ha nokpuBatke Tpeba aa buaaT Npeceyerm co rpaHuyaTa Ha Penybnuka MakenoHuja
(mokormKy onepaTopoT He ja NocedyBa, ueTara ke UM Buae goctaseHa)

e [loanoru wWTo Tpefa Aa ce KopucTaT BO MpeduKLUmjaTa Ha coverage dajnot cer DTM/DEM
(Digital Terrain Model/Digital Elevation Model) co muaumanta pesonyumja on 50m, Radio
Clutter Data 3a uena Teputopuja Ha MakeooHWja W OCTaHaTH MPOCTOPHM NOAATOLM KOM LUTO
MM MMa ONepaTopoT, a UCTUTE DM Ce KOpUCTENE 3a NOTOYHA NPedMKUMa Ha NOKpUBaHE

3 [NopaToyeH gopmaT:
= Pactepcku hopmat (Raster image wnw grid format)
= ASCII txt, GeoTIFF (tiff+tfw dajn), Vertical Mapper Grid, Map Infomap, kml unu kmz
cdopmaTt
v [poekumja/AatymMoopamuHateH cuctem-WGS 84, UTM 34N, MeTpuuku



Kpewpare Ha BTS dajnoem:
BTS chajnoenTe KoM ce QoCTaEYBaaT 0 CTPaHa Ha onepatopuTe Tpeba ga bngat Bo (CSY dhopmat 1
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Bo npogon#enne ce Da0eHW 3a00MxnTenHMTe napametpl 3a GSMUMTS, LTEM 5G MR kenvuTe:
GSM kenuckn napameTpu
SALCTTAIATENHIA TAPAMETPIA

Mapamerap Knyuenzbop Tun Onuc

MName Mame String e Ha kenwjaTa

Tehnology  Technology String Texnonoraja (UMTS)

BCCH BCCH Integer  BCCH

BSIC BSIC BSIC

Longitude  LOMN Integer  Longitude

Latitude LAT Integer  Latitude

MCC MCC Integer  Wobile Gountry Gode

MNC MG Integer  Mobile Metwork Code

LAC LAC Integer  Local Area Code

CELLid GELLID Integer el ID

Direction DIR Integer  Hacoka Ha fermja Bo CTENEHK

UMTS kenvckn napametpu
SANOITARMTENHA TTAPAMETPI




Mapamerap

Name
Tehnology
UARFCN
PSC
Longitude
Latitude
MCC

MNC

LAC
CELLid

Direction

KnyueH 36op Twun
Name String
Technology String
UARFCN Integer
PSC Integer
LON Integer
LAT Integer
MCC Integer
MNC Integer
LAC Integer
CELLID Integer
DIR Integer

LTE kenucku napametpu
SAOOMKNTENHN NAPAMETPI

Mapamerap

Name
Tehnology
EARFCN
PhyCID
Longitude

Latitude
mMCC
MNC
TAC
CELLid

Direction

KnyueH 36op Twun

Name String

Technology String

EARFCN Integer
PhyCID Integer
LON Integer
LAT Integer
MCC Integer
MNC Integer
TAC Integer
CELLID Integer
DIR Integer

5G NR kenuckn napametpu
SAOOIMKNTENHN NAPAMETPI

Mapamerap

Name

Tehnology

KnyueH 36op Tun
Name String

Technology String

Onuc

ime Ha kenwjaTa
TexHonornja (UMTS)
UARFCN

PSC

Longitude

Latitude
Mobile Country Code

Mobile Network Code
Local Area Code
Cell ID

Hacoka Ha kenuja Bo cTeneHu

Onuc

Vime Ha kenwjata
Texronoruja (UMTS)
EARFCN

Physical Cell Identity
Longitude

Latitude
Mobile Country Code

Mobile Network Code
Tarcking Area Code
Cell ID

Hacoka Ha kenuja Bo cTeneHu

Onuc

Vime Ha kenwjata
Texnonoruja (5G NR)



NR-ARFCN
PhyCID
Longitude
Latitude
MccC

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 |dentity
Longitude

Latitude
Mobile Country Code

Mobile Network Code
Tarcking Area Code
Cell ID

Hacoka Ha kenuja Bo cTeneHu



Mpunor 3

3AL0MKUTENHW BPEAHOCTWU HA U3MEPEHUTE NAPAMETPW 3A KBANUTET HA YCNYIr BO JABHA

PALVWOKOMYHWKALINCKA MPEXA. NAPAMETPUTE CE MEPAT HA TECT PYTH U NNOKALIMW CO MEPHA
OMNPEMA WHCTANUPAHA BO CMELWJANHO MEPHO BO3UNO.

Hecbnnnynja

Mepetse

3agonxntenHa
LiesiHa BpeAHOCT

JononHuTenHu
uHopmayun

HuBo Ha MepeH curHan*

PerncTpupaHo HUBO Ha MepeH
CUrHan ofj CTpaHa Ha MoGHnHWOT
yYper, - CKEHep 3@ Bpeme Ha
NpeneuHMpanata TecT pyTa.
MepetbaTa ce npagar 3a cekoja
TEXHONOMMja NOOENHO.

> JaunHa Ha curHanoT Bo
pasfn4HK GPEKBEHLMCKM ONCE3N:

> GSM:

Dobap: RxLev >-85dBm
Mpudcpatnus:

-95dBm< RxLev=-85dBm
HaagopeluHo nokpuBare: -
103dBm<RxLev=-95dBm
Henpudatnus:
RxLev=-103dBm

» UMTS:

Jlobap: CPICH RSCP>-95 dBm
Mpudbarnue:
-105dBm<CPICHRSCP=-95dBm

HaABOPEI.UHO NOKPUBaHE. -

115dBm<CPICH RSCP=<-105dBm
Henpudratnus:
CPICH RSCP=-115dBm

» LTE

Hobap: RSRP>-100dBm
Mpudpatnue:

-110dBm <RSRP<- 100dBm
HaagopewwHo nokpueate: -115dBm
<RSRP=- 110dBm

Hepudpatnue RSRP=-115dBm

» 5G NR (<1GHz)

Hlob6ap: SS-RSRP > -92.8 dBm
Mpudpatnue:

-102.8 dBm< SS-RSRP < - 92.8 dBm
HaaBopelwwHo nokpuBatbe:

-112.8 < S5-RSRP =-102.8
Henpudratnus:

SS5-RSRP = -112 8dBm




5G NR: (1.8 GHz & 2.1 GHz)
Do6ap: SS-RSRP >-101.7 dBm
Npudparnue: -111.7 dBm < S§-
RSRP < -101.7 dBm
HaagopewHo nokpusatse: -121.7
dBm < SS-RSRP =<-111.7 dBm
Henpudatnue: SS-RSRP < -1217
dBm

5G NR' (3.4- 3.8 GHz)

Llo6ap: SS-RSRP >= -107.4 dBm
Npudparnue: -117.4 dBm < 5S-
RSRP <-107 4 dBm
HazgopewwHo nokpuBatse:
-127.4 dBm < SS-RSRP < -117 4
dBm

Henpudpatnus:

SS-RSRP < -127.4 dBm

MpeHoc Ha roBop — HE3ABHCHO CO Koja TEXHOMOTHa ce

0CTBapyBa ycnyrara

JocranHocT go Mpexa

[locTanHocT o Mpexa - Konkas fen
0 Bpemeto  MoBUMHUOT  yper|
METeKTMPa MOKOMEHOCT CO CHTHAN
HE3aBHCHO Of TEXHOMOTMja, Kako
MWHUManeH YCroB [a oTrodHe €O
KOpUCTEHbE Ha OApeaeHa yenyra.

(Bpeme kora MOBUMHKOT yper
LETEKTUPA NOKPMEHTCT CO
CHrHan/BKynHOTO BPEME Kora Ce BPLUM
mepetbeTo)*100%

Moseke og 99%

an/ICTaI'IHOCT A0 YCNyra-npoLeHT Ha HeyCNELWHN NoBULA

HeycnelueH nosuk e 0b1A 3a NOBMK
KOH BanuaeH Bpoj, Bo obnacTa Ha
NOKPUBaksE, MPM LUTO HHTY MOBMKOT
€ OTOBOPEH, HUTY NaK cTpaHaTa
Koja MOBMKYBa MPENO3HABA TOH 3a
3ahaTeHo Unk NaK TOH 3a SBOHEH:E
Ha MpUCTamNOT Ha NOBMKYBAYOT BO
nepioa of, 30 cexkyHIm of,
MOMEHTOT Kora Mpexata ja npnma
nocnedHata Uadpa on 6pojoT Ha
KPAJHUOT MPETANETHMK.

(( BryneH Bpoj Ha 0Ouaw 3a
BOCMOCTABYBAKLE Ha NOBMK -BpojoT Ha
yCMelUHH BOCMOCTaBEHH
noeuLm)/(BryneH Bpoj Ha obuam 3a
BocriocTasyBatbe Ha nosuk))*100%

[poLeHToT Ha

HeyCnelLH NOBHLM
< 2%

Bpeme Ha BOCNOCTABYBAH-€ HA MOBUK




Bpeme 3a BocnocTaByBate Ha
noBuK' koja rnacy: Bpeme Ha
BOCMOCTaBYBak-E Ha NOBUK ce
aeduHUpa Kako BReMEHCKH
WHTEpBan of MOMEHTOT Kora o
YPEOOT Ha KOPUCHUKOT ucnpaka
Daparbe 3a KOHeKUM|a, ce Hopeka
OHOJ KOJ IO FreHepupa NOBUKOT HE
npumun "ALERTING" peka nosukoT
e BOCnocTaBu.

CpeaHa BpeHOCT Ha BpeMeTo Ha
BOCTIOCTABYRBAE Ha MOBUK

CpepHara
BPEOHOCT Ha
AoUHetbe nocne
Buparbe Ha BpojoT
0f1 BKYMHWOT Bpoj
Ha MepetsaTa':
o MobunHa koH
MoBunHa: < 7s;
o MobunHa koH
dukcHa: < 5s.

OAP)KHMBOCT Ha ycnyra-npoyeHT Ha NnpeknHaTn noBuyn

[poLeHTOT Ha NoBMLYM KoK Beke ce
YCNELWHO BOCNOCTABEHU W Beke
WmaaT fopeneHo coobparkaeH
KaHan, a ce NpekuHaTi nped Aa
BupaT 3aBpLIEHV 0 KpajHHOT
KOPWCHUK, & MpUUMHA € NOPaHOoTo
MpekMHyBatbe BO Mpexara Ha
ONEPATOPOT.

(MpekrHaTW NOBULMAYCTIELIHM
nosuLy)*100%

<2%

Keanuter Ha roBop

KeanuTeT Ha rosop

Ce pervctpupaat MOS oueHkuTe

Kow ce nobuBaaT of Meperbara Bo

COMMacHoT ¢o

ITU-T-P.800

MOS ckana cnopep G.107:

»  Co MOS oueHyBareTO
cekombBuHMpa E-model,
OLHOCHO oppedyBatbe Ha R
(haKTopPOT Ha TpaHcMueHja.

»  OBoj haxTop v 3ema BO
NpeaBua M CNepHUTE YCrnoBu
NPy OLIEHYBAaHE Ha FOBCPOT:

» Basic signal-to-noise
ratio

+  Simultaneous
impairment factor

*  Delay impairment
factor

» Equipment impairment
factor

» Advantage factor

MOS ckana cnopeg G.107:
MHory 434
3a0BONEH -5.00

403
3agoBoneH 433
Eoe;v?:quM 360
3a10BOMHN 402
mﬂmm 310
He3a00BO-MHW -3.59
Cuoore | 35
He3a0BO-NHM -3.09
He npenopa- 1.00
UnmMBO -2.57

BpepnHocTa e of
WHGOpMaTHBEH
KapakTep

MpoLeHT o4 BpeMeTo 3a Koe MEepHWOT ypea paboten Ha noeAuHeHN TexHonornu (GSM, UMTS LTE n 5G NR)

[NpOLEHT Of, BPEMETO 3a Koe
MEpHUOT ypen paboTen Ha
noeauHeyHu TexHonorm (GSM,
UMTS, LTE n 5G NR)

[NpoUEHT o, BpEMETO 3a Koe
MepHWOT ypen paboTen Ha
MOEOMHEYHN TEXHOMOTMM




MpeHoc Ha nogaTouu

[NpoLieHT Ha HeycnellHu obuam 3a BocnocTaByBatbe Ha HT TP koHekuyja Bo gojaoeHa(downlink) Hacoka u

nojnosHa(uplink) Hacoka

BepojatHocTa feka npeTnnatHuk
He Moxe aa socnoctasu HTTP
KOHEKLW|a [0 JIMHK KO] Hy[M CepBUC

(Heycnewnm obuam 3a
BocnocTasyBame Ha HT TP koHekUpja
{BKYNEH Bpoj Ha obuam 3a
BOCNocTaByBare Ha HT TP
koHekUuja)*100

<5%

LlenHaTa BpegHocT
Ce OfHecyBa camo
3a Mepeta npu
peLliaBarbe Ha crop
nomery
NpeTNNaTHUK 1
onepatop.
AreHupjaTa MoXe
aa ro 06jasu
napameTapoT 1 BO
HaLMCHaNHUOT
M3BEWTA]

[NPOLIEHT Ha MPEeKMHaTU Cecun Ha ycryrata npW BocnocTaBeHa HTTP koHekumja BO  gojnoBHa(downlink) W

nojaoBHa(uplink) Hacoka

OpHoc nomefy npekuHaTH
KOHEKLIMI KoM He ce Ha baparbe Ha
KOPVMCHMKQT W BKYMHO YCMeLUHO
3aMN04HaTH KOHEKLIAN

(MpekunaTu HTTP koHekumn Bes
Bapatbe Ha KOPUCHUKOTACNELIHO
3anouHati HT TP koxekuun)*100

<5%

LlenHara
BPEOHOCT Ce
OfHeCyBa camo
38 Meperba npy
peluaBatbe Ha
cnop nomery
NPETANATHHK U
onepatap.
AreHupjata moxe
aa ro objaeu
napameTapoT 1
BO HaLMOHaNHMoT
W3BELLTA|

Epam-la 3d NPeHOC Ha noAaToLn

NpeKky jaBHa pajMOKOMYHMKALMCKA M

JAojaoeHa Hacoka(downlink)

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

CpepHa BpauHaTa Ha npeHoc Ha
MOJATOLM koja Ce MOCTUMHYBa Mpu
CUMHyBaH-€ Ha TecT dhajn co

CpenHa Bp3uHa 3a NpeHoc Ha
nopatoL (annuKkaTMBHO HUBO) Mpeky

BpanHaTa Ha

ronemuxa og 10 GB nomefy |aBHa MoBUNHa KOMyHHKaLMcKa >60 Mbps fIPEHOC Ha

OnepaTopoT M TePMUHANHWOT yped | Mpexa (Mbps) B0 BpeMeHCKUOT gﬁﬁﬁm"y o

Ha KOPUCHUKOT CO KODUCTEH:E HA | MHTEPBAN BO KOj C& BPLUM MEPEHETO;

HTTP npotokon.

CpepHa BpavHaTa Ha npeHac Ha

NogaToL koja ce nocTurHysa npu | Cpeata Bpanta 3a NpeHoc Ha 5

CUMHyBarb€e Ha TecT dhajn co nogaToLyt (annuKaTUBHO HUBO) Mpeky parard Ha
, . MPEHOC Ha

ronemuxa of, 10 GB nomery jaBHa MoBuMMHa KOMyHHKaLMCKa >40 Mbps

0nepaTopOT U TEPMUHATHKOT ypen
Ha KOPHCHUKOT CO KOPUCTEH:E Ha
HTTP npotokon

Mpexa (Mbps) BO BpemeHcKKHoT
WHTEpBAI BO KO CE BPLUM MEPEHETO;

NoJaToLM No TecT
pyT¥ (naTuwra)

Bpsm-la 32 NPEHOC Ha noAaToLH

npeky jaBHa pagnOKOMyHHKALMCKA M

nojaoBHa Hacoka(uplink)

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

Cpenta BpavHaTa Ha MpeHoC Ha
NOJATOLM Koja Ce MOCTUTHYBA NP

CpenHa BpavHa 3a NpeHoc Ha
noparouy (IP HWBO) Npeky jaBHa

BpauHarta Ha
NPEHOC Ha




NpuKadyBarke Ha TecT dajn co

MoBWIHa KOMyHUKALMCKa Mpexa

nogaroumn no

ronemuHa o, 10 GB nowmefy (Mbps) BO BpEMEHCKHOT WHTEPBAN BO OMLITHHK.

TEPMUHATNHUOT YPE[, Ha KOPUCHUKOT | KOj C& BPLUIM MEPEHETO; BpenHocTa ke

W OMepaTopoT CO KOpUCTEHE Ha Hune on

HTTP npotokon. WHGOpMAaTHBEH
KapakTep
bpavHaTa Ha

CpepHa Bp3anHaTa Ha NPeHoC Ha NPEHOC Ha

nogaToUM koja ce NOCTMUIHYBa Mpu
npukauyBare Ha TecT hajn co
ronemuta o, 10 GB nowmery
TEPMUHANHKOT YPen Ha KOPUCHUKOT
W ONepaTopoT CO KOpUCTEHE Ha
HTTP npotokon.

CpenHa BpanHa 3a NpeHoc Ha
nopaToLy (annMKaTMBHO HUBO) Mpeky
jaBHa MOBUIHE KOMYHMKaLMCKE
mpexa (Mbps) Bo BpeMeHcKuoT
MHTEPBAN BO KOj C& BPLUU MEPEHETO;

NoQaToLy Mo TecT
pYTH (natuwTa).
BpenHocTa ke
Buae o
WHhopMaTHBEH
KapaKkrep

MpoueHT 04 BpeMeTo 3a koe MEepPHUOT ypea paborten Ha noeguHedHU TexHonorun (GSM, UMTS,LTE u 5G NR)

[NpOLIEHT O BPEMETO 3a KO&
MEpHUOT ypeq paboTen Ha
noeanHeYHu TexHonorm (GSM,
UMTS, LTE n 5G NR)

[MpoUeHT of BpEMETO 3a Koe
MepHWOT ypen, paboTen Ha
MOEAMHEYHN TEXHONOTMMU

YouTube cepeuc

Bupeo MOS J.343 1 npenopakata
Ce KOpUCTH 3a Mepetbe Ha
cybjekTMBHaTa Npupoaa Ha
KBANUTETOT Ha BUASOTO LITO Cé
npesema of jaBHuUTE
KOMYHHKaLMCKM BEIRUMHI MPEXH.
AnroputMoT J.343.1 i koMBuHWpa
CHUTe KapaKTepUCTUKM Ha BMOEOTO
3a Ja pobve KBanuTeTHa BPEAHOCT,
BKIyYyBa|kM KOAMParbEe, KOMMpECH]a
W 3aMp3HYBatkbe.

Cpe,uHa BPREOHOCT O CUTE UIMEDCHHM
NPUMEPOLIKM NO NOOATOYHN CECUK.

BpenHocT o 1
fo 5.

YcnewHocT npyu cumHysatbe Ha web ctapHuum (browsing)

Ce cuMHYBa coppXuHa co
ronemuHa of, 1MB oa aeduHupaHrm
web cTpaHWLW Bo BpeMe Tpaete
on 5 cekyHan.

[MpoUEHT Ha YCneLLHOCT Mpu
CUMHYBakbe Ha web
CTpaHuUM=HeycneluHo cuMHaTh web
CTaHW/Opoj Ha 0bKaK 3a CUMHYBarbe
Ha web cTann*100




(DVB-T ) curHan

JaumHa Ha enektpuyHo none Ha DVB-T curian u BER

JauMHa Ha enexkTpuyHo none Ha
DVB-T curHan nsmepeH Ha
PaMONPUEMHUK  BO CTALMOHAPHM
TOHKM

Dt aremre rota
Di L

~ mem
LEHTLE Tale (Deny)

KymynaTusHa jaunHa Ha enekTpudHo
none

BepojaTHoCT Ha rpelwka nocne Viterbi
peropuparse (Bit Error Rate after
Viterbi - VBER).

E =56 dBuVimu
rpellka nocne
Viterbi
nekopnparbe<2*104

VHtbopmaumuTe
3a jaumHaTa Ha
EnekTPUIHOTO
none Ha DVB-T
curHan ke ce
MPWKEXM Ha Mana
€O WHchopMaLu
3a fataTa Ha
Mepetbe, kaHanoT,
nme Ha
OnepaTopor,
npeaasaren,
anoTMeHT
30HaMER, BER u

viHCpopMaijjja 3a
NOKpUEHOCTA.
BpepHocTure ce
OfHecyBaT W 3a
Meperba npu
pelLaBate Ha
crop nomery
MpeTNaTHUK U
onepaTop

*T pathuukm Npukas Ha M3MEPEHUTE NapameTpu 3a KBanuTeT off TabenaTa Ha 0BOj NpUor BO

CNEeKTPOHCKA dpopMa Ce CO CnedHuBe KapaKTePUCTURM.

1. TEXHWUYKM KapaKTEPNCTUKN
[NpMeMHO HWBO Ha curHan ([eduHrpara konop kapTa):

GSM

» Jlobap: RxlLev > -85dBm, cuHa

> Mpudarnne: -95dBm < RxLev < -85dBm, 3enena

- HaagopewHo nokpueamse: -103dBm < RxLev < -95dBm, upBeHa
+ Henpudatnus: RxLev < -103dBm, Gena

UMTS

«  Jlo6ap: CPICH RSCP > - 95dBm, cuHa
» Mpudarnne: (-105dBm < CPICH RSCP < -95dBm, 3eneHa

+ HagBopewwHo nokpueake: -115dBm < CPICH RSCP < -105dBm, LpBeHa

» Henpudarnus: CPICH RSCP < -115dBm, bena

LTE

* Hwueoa noronemu oa -100 dBm(RSRP > -100dBm) ce peduHmMpa nokpueHocT co
Dlobap curHan: ciHa

« TMpudarnue: -110dBm < RSRP < -100dBm, senena

« HagBopewHo nokpusatbe:-115dBm < RSRP < -110dBm, UpseHa
« Henpudpatnne: RSCP < -115dBm, bena




5G NR: (< 1 GHz)
< Dobap: SS-RSRP >= -92 8, cuHa
«  Mpudatnue: -102 8dBm < SS-RSRP = - 92 8 dBm, 3eneHa
e HaaBopewHo nokpueake -112 8 dBm < SS-RSRP = -102 8 dBm upeeHa
«  Henpudatnue: SS-RSRP = -112.8dBm , 6ena

5GNR: (1.8 GHz 1 2.1 GHz)

= Dobap: SS-RSRP = -101.7 dBm, cuHa

«  Mpudatnue: -1117 dBm < SS-RSRP = -101.7 dBm, 3eneHa

< HapBopewHo nokpueawe: -121 7 dBm < SS-RSRP < -111.7 dBm, upeeHa
«  Henpudatnue: SS-RSRP < -121.7 dBm, Bena

5G NR_(3.4 - 3.8 GHz)

Dobap: SS-RSRP = -107 4 dBm, cuHa

Mpudratnue: -117.4 dBm < SS-RSRP = -107.4 dBm, seneHa
HaaBopewHo nokpusame: -127 4 dBm < SS5-RSRP < -117.4 dBm, upBeHa
Henpudatnue: SS-RSRP = -127 4 dBm, 6ena

DVB-T
e JRobap DVB-T curHan (E = 56dBmuV/m n BER =< 2104 cuHa
« 3apoeonuteneH DVB-T curHan (E =56 dBuV/m n BER > 2*104) 3eneHa
e Hewma nokpweHocT co DVB-T curian (E < 56 dBuV/m), upeeHa
2 MNopaToueH dopmaT Bo kml, kmz cdopmat, map info map nogaToveH Npukas co MepHK

pesynTath ycpearetu Ha 50 meTpn



Mpunor 4
METOAONOr U

NPS (Network performance score) meToagonoruja 2a oyeHyBame Ha jaBHa
paaMOKOMYHMKaLMUCKa Mpexa cornacHo npenopaka ITU-T E.840 u TexHuukn uzeewaj ETSI TR
103 559

Co oBaa MeTofONOrMja ce ONWLLIYBA HAYMHOT Ha OLEHYBAHE Ha jABHWUTE PAMOKOMYHUKALIMCKM
MPeXH BO MOrMen Ha NpeHoc Ha nogatouy v roeop. Co oLeHyBareTo ce BoBedyBa epUKaceH HaumH
3@ NpecMeTYBake Ha BKyMHa OLieHa Koja r1 OTCMMKYBa BKYMHKUTE TEXHUYKM NepdopMaHck Ha Mpexara.
MeToOoT M 3ema BO MpedBME M UM [aBa pasnuyHa TeXWHa Ha MepHWTe napameTpu Koj ce
penpe3eHTaTUBHMW 3@ AaneH CEepBUC W T KoMBMHKMPa BO efHa OLeHa Koja noHaTamy ce KoMEuHupa co
OLEHUTE Ofl APYIUTE CEPBWCU CO PasUYHA TEXWHCKM hakTopk BO BKyMHA OLEHa.

OueHyBareTO ce NpaBu Co OofderyBate Ha OOOOBM 3a PasfMUHUTE CEPBUCK MEPEHW BO
pa3nuyHK reorpadcky Nodpadja W Ha KpajoT ce npecMmeTyBaaT BoJ0BM 3a BKyMHA OL|EHA Ha jaBHaTa
pagMoKyMHUKaLMcka Mpexa. [eorpadickuTe noppadja NMPUOOHECYBaaT KOH BKyMHaTa OLeHa <o
pa3nuyHa TexMHa.

Co oBaa MeTogonorvja ce AeuHMpaHK Tpu reorpadickk nogpavja:
e OnwmuHK Hag 12 000 xuTenu BrnydyBajku ro u rpan Cronje

e OnwmuHr nomery 5 000 u 12 000 xwmtenn

e TecT pyTu (natuwra)

MeTononorvjata M cnefM HacokWTe AafeHW BO TexHwdkuoT wmasewTa] ETSI TR 103 559 wu
npenopakata ITU-T E 840

Hedurupare Ha mepHume napamempu u bpojom Ha bodosu

1 Toeop:
Tabena 1
YCNoB now npar | nobap npar Bonosu

Heycneluenu nosuup Bpeme Ha

BOCNOCTABYBaHE 90 % 100% 200

< 30 cekyHam

[MpeknHaTH NOBMLM 10% 0% 250
CpepnHo Bpeme Ha 105 3s 150
BOCMOCTEBYBaHE Ha MOBUK
o sacnocragyseme v | Boevera

BOCNOCTABYBaHE 3% 0% 100

noeuk € nogonro of 10
CEKYHOM

Bpeme Ha
BOCMOCTaBYBate Ha NOBUK
nop, koe ce 10 % op 5s 1s 50
YCMELLHO BOCNOCTABEHUTE
NOBMLM

> 10 cekyHOm




KeanuteT Ha roeop (MOS) 25 45 100
cpesHa BPEAHOCT
Keanutet Ha rosop (MOS) MOS<1.6 10% 0% 100
NOLLIM NPUMEPOL U
KB_anMTeT Ha rosop (MOS) 4.00 475 50
Hajaobpu NpumepoLm
BkynHo 1000 60108BM
dyHkymjaTa 3a eBanyayuja nomerly now npar v gobap npar e nuHeapHa:
Makc.
0 o npar nobap npar
3a cekoj napameTap 6040BUTE CE NPECMETYBA Ha CIIEAHNOT HaUUH:
6OﬂOBHMep.napaMeTap = MakKc. 6OAOBHM6p.HapameTap X e (1)

2. MepHu napameTpy 1 6040BM 32 OLEHYBabEe 3a NPEHOC HA NoAaTOLM

BKkynHuoT 6poj Ha 6040BM 3a NPEHOC Ha nogaroum usHecysa 850 u e nogeneH Ha Tpu

Kateropuu:

jo6ap npar—Jom mnpar

e T[lpeHoc Ha nogatoum co HTTP npoTokon - makcumym 350 6o08BM
e Bugeo ctpumunr YouTube annukaumja - makcumym 250 60408w
e HTTP uHTepHeT npenuctyBamwe - makcumym 250 60081

2.1 npeHoc Ha nogatoum co HTTP npTokon

Tabena 2.1
TexXnHCKK
ycnos now npar | Aobap npar cakTop/6o08M

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

BOCNOCTaBYBaHE 80 % 100% 0.070/70 6on0BM

u TpaHcgep < 40

CeKyHau
HTTP 6p3uHa Ha npeHoc 0 1000 0.049/49 6080BM
AojaosHa Hacoka (DL) '
HTTP 6p3auHa nog koja ce
Hajnowmte 10% on 0 1000 0.063/63 6onosu
npUMEPOLUTE [0jA0BHA
Hacoka (DL)
HTTP 6p3unHa Hap koja ce
: 0,

Hajaobpute 10% oa 0 1000 0.028/28 6op08M

npumMepoLuTe A0jA0BHA
Hacoka (DL)




HTTP Gp3uHa Ha npeHoc

nojaoBHa Hacoka (UL) 0 1000 0.049/49 6o0p08BM
HTTP 6pauHa nog koja ce

i o
rajnowure 19% o 0 1000 0.063/63 6oa0BM

npUMePOLMTE NOjA0BHA
Hacoka (UL)

HTTP 6p3uHa Hag koja ce
Hajoobpute 10% oa 0 1000

NpUMEPOLUTE NOjAoBHA 0.028/28 6onosu
Hacoka (UL)
Brynto 0.35/350 6or08M

* [peTcTaByBa OAHOC OA YCMELHO KOMNNETUPAHW TECTOBU WM BKYMHWOT OPOj HA 3an0o4yHaTh TECTOBM.
Bo OBOj 0AHOC Ce BKMYYEHM HEYCMELUHUTE W MpeKMHaTUTe TECTOBW KOM He ce Ha Oapare Ha
KOPWCHUKOT.

OueHyBareTo Ha Op3UHMTE Ha NPEHOC Ha NOAATOLM Ce BPLM CO AofenyBare Ha 6040BM 04
0 go 1000 Bp3 oCHOBa Ha morapuTamcka 3aBUCHOCT Ha BpojoT Ha 6ofoBKM Of Op3uHaTa Ha nNpeHoc.
lMoToa ce BpLUM MHOXEHE CO COOABETHUOT TEXUHCKM haKTOp U ce cobupaar 6040BUTE Of CUTE MEPHU
napameTpu.

6on08M
1000
900
800
700
600
500
400
300
200
100

0 -

0 500 1000 1500 2000 2500 Mb/s

Uplink
Downlink

3a napameTapot ,HTTP UL/DL npoueHT Ha ycnelwHocT” chyHKLMjaTa 3a eBanyaluja e iMHeapHa u ce
NPaBuW Ha UCT HauMH W uctara copmyna (1) kako 3a rosop.

2.2 Bugeo ctpumuHr YouTube annukauwja

Tabena 2.2
yCroB now npar | gobap npar 6010BM

lNpoueHT Ha ycneweH Bpeme o npBa o o
BUAEO CTPUMMHT cnuka <15s 80 % 100% 125
CpenHa  BpegHoCT  Ha
anaeo MOS 3.5 5 375
BpegHocT Ha Bugeo MOS
Hap Koje ce Hajaobpute 3.5 45 25
10% o4 npumepouu




CpefiHo Bpeme [0 NpBa 5g 1s 375
CIuKa I

MpOoLEHT Ha MPUMEpOLIM

o BpeMe 110 NpRa . )
Ka] ko] BpeMeTo A0 Npea 10% 0% 5
cnuka e noronemo o 10s cnmnka >10s

BrynHo 250 Bogosu

DyHKUMjaTa 3a eBanyaluja noMely nol U fobap npar M OoOenyBakbeTo Ha BOOOBK 3a CEKO| MEpEH
napameTap e NuHeapHa U Ce NPaBW Ha UCTUOT HaukH 1 opmyna (1) kako 3a roBop.

2.3 HTTP WHTEpHET MpenucTyBate

Tabena 2.3
yCnos now npar | nobap npar 6onoBu

[MpOLEeHT Ha ycnelleHo Bpeme I;Ia 80 % 100% 195
BYMTEHW CTPaHM BUMTYBame" <b s
CpefHa BpeaHOCT Ha
BPEMETO Ha BYMTYBAHE Ha 3s Os 125
CTpaHuLa
BrynHo 250 Bbonosu

* Bpeme Ha BUMTYBatE € BpeMe 3a KOe KOMMIETHO € BUMTaHa web CTpaHuuaTa unm e CMHar
NpBKOT Mera bajT.

lpecmemysarbe Ha exkyneH Bpoj Ha 6odoslt Ha jasHa paluoKOMYHUKaUUCKa Mpexa

HoBueHnte BofoBM 3a Cekoj BUL, HA CEPBUC KO € 3eMeH BO MpedBun Mpu OLEeHyBakeTo
rMoHaTamy Ce MHOXET CO COOOBETHM TEXWHCKM haKTopW 3a Cekoj cepBuC M ce cobupaaT cnopep
thopmMynata:

6OAOB“ = 6oﬂOBHFDBGp X TEX. ¢)aKTOpFDBOP + 6OHOB“HPGHGC Ha HG,D,'X TEHL ¢aKTOpHPEHDC Ha noma, (2)

co Toa ce Aobuea OpojoT Ha GofosK 3a oapeagsHo reorpadicko nogpadje (onwtnHu Hag, 12 000 xutenu,
onwtuHk nomery 5 000 n 12 000 xuTenu 1 TecT pyTU-NatuwTa).

BonoBuTe 3a npeHoc Ha nopatouu ce AobuBaaT co cobuparke Ha BofoBWMTE Of Cekoja
kateropuja (HT TP npeHoc Ha nogatoum, Buaeo cTpumuHr YouTube n HTTP npenuctypatse)

BkynHMoT Bpoj Ha GoHoBK ce 3a Liena TepuTopWja Ha dpxasaTta ce fobuea co cobupare Ha
BonoBuTe off opfenHuTe reorpadck nofpadja AedWHUMpaHK norope, NpeTXopHO MOMHOKEHW CO
TEXWHCKUTE DaAKTOPK 3a Cekoe reorpadicko nogpavje:

60ﬂOBHBKynH0 = 6OﬂOBMHaﬂ 12 000 = ¢ TEH. anKTOpHaA 12000 T
6OHOBHnomer’y 50001 12000 %, ¢ TEX. q)aKTOpnoMefy 500012000 % T
6OHOBHTECT PYTH MaTAIITA X TeH. q)aKTopTecr pPYTH NaTHIITA (3)

TexunHckuTe hakTop 3a NPEHOC Ha NOJATOLWM M TOBOPHW YCITYTU:

CepBuc TeXMHCKM aKTop
[oBOp 0.4
[NpeHoc Ha nodaTaum 0.6




TexuHCKK dhakTopu 3a reorpadcku nodpavija:

["eorpadicko nogpavje

TeXUHCKM hakTop

OnwtuHm Hag 12 000 xuTenu n rpap Cronje 05
OnwTuam nomery 5 000 1 12 000 xutenn 0,35
TecT pyTH naTuiTa 0,15

MakcumannuoT Bpoj Ha B04oBK KOj AadeHa paguokoMyHWkaLwucka Mpexa Moxe ga ru aobue

naHecyBa 910.

Metoaonornja 3a mepere Ha KBaNWUTET Ha YCAYra-NpeHoC Ha roBop

o Benchmarking

Ce mepaT cuTe onepaTopu napanernHo.

[13arnegoT Ha Npo30peLoT v 3anasyBa credHUTe YCIIoBM:
3a reHepuparbe Ha MoBMK:

BpeMe Ha BoCnocTaByBame Ha nosuk of, 30 cek;

Tpaehe Ha nosuk of, 120 cek ;

naysa nomery nosuuy og 10 cek.

Ce BpLUM CAMO BOCTIOCTABYBHE Ha MOjJO0BEH MOBUK
BpemeTpaetbeto Ha npozopeloT e 30cek+120cek +10cek.
Ce Bpliat Mepeta BO Hacoka mobile o mobile

o [okpeHaT cnop of NPeTnnaTHULW U KpajHW KOPUCHWLLM

OUTDOOR meToponorvja—Meperara ce BplWaT BO HemnocpeaHa bnusnHa Ha afpecata Ha
KOja € CKITyMeH OOroBOPOT Ha MPETMNaTHWKOT WMWK KPaJHWUOT KOPWCHWKOT KOj O MOKPEHan
CnopoT.

[13rnefoT Ha Npo3opeLoT M 3anasyBa CNefHuUTe YCIIoBK:

BpEME Ha BOCMOCTaBYBame Ha NoBwk-30 cek;

Tpaetbe Ha nosuk-120cek;

naysa nomery nouun-10 cek.

Ce BplUK camMo BOCMOCTERYBHE Ha NOJAOBEH NOBUK BpemeTpeeTo Ha MepeHeTo He Tpeba
da e nokpatko of 120 mMuH.

BpemeTpaetbeto Ha npopeloT e 30cek+120cek +10cek

Ce Bplat mepetba Bo Hacoka mobile to fix

I\Ile'ro.qonoruja 3a MepPeH-¢ Ha KBaNUTET Ha yCRyra-KBalUTeT Ha roeop

Benchmarking

OueHka MOS - Mean Opinion Score — ITU ro pgedwHupa kako BpeOHOCTM Ha
NpefedvHupaHa ckana, crnopeq koja cyb|ekToT (depuumpaHa NUYHOCT) BPLUW OLieHyBarhe
CMopeq, HEroBO MUCTEke 3a NephopMaHcuTe Ha TpaHCMUCK]a MPeky TenedOoHCKN CHCTEM
KaKko 3a KOHBep3alLMja Taka W 3a CrTyLUare Ha roBopeH Matepwjan.

CrCTeMOoT Koj ro kopUcTK AreHupja 3a cHuMmarse Ha MOS ce Sazupa Ha POLQA anroputam.
Perceptual Objective Listening Quality Assessment (ITU-T Rec. P 863) 3a nobusare Ha
MOS-LQO oueHyBHse.



= MOS-LQO - npeTcTaByBa OOJEKTMBHO OLEHYBAHE Ha KBANWTETOT Ha TOBOP, &
OLleHyBaeTO ce BpPLIM CO TeHepupare Ha MOBMUM W CHUMame Ha MOS-LQO
BpedHoCTUTE.

= [oBMLM Ce reHepypaHu Co KOPUCTEHE Ha anrMKaTMBHO PELLEHWE 38 MEpPEHE Ha KBanuTeT
Ha roeop kopucTejkn POLQA anroputam.

= 3a reHepupatbe Ha MOBMK Ce KOPUCTW CleHapuoTo of ,MeToponoruja 3a Mepere Ha
KBEMWTET Ha YCIyra-NpeHoc Ha roBop “,ce KopuCTaT TenedOHCKM anapaTi co annukaliuja
3@ KOMyHWKaLMja 1 CopedyBarke Ha roBOp CO MOXKHOCT 3a MefycebHO KoMyHULMpatbe, cé
CO LIEN CHUMare W penpoayumnpare Ha MOS-LQO BpenHocTy

= KBanWTETOT Ha roBOpR C& MEPU BO NpaBeLl,
mMobuneH ypen-mobuneH ypen

= (e BocnoctaByea nosuk mebile to mobile, ce chumar MQOS-LQO BpegHocTuTe BO ABETE
HacoKM annukaumjata 3a reHepuparse Ha MOS oueHka ka] MOBUMHUOT ypeq,

= [Ipu Mepete Ha NapamMeTapoT KBaNWTET Ha rOBOP CO aHanu3a ce JobWBaaT BPEOHOCTH
Ha CneHUTE NapamMeTpn
-[TPOLEHT Ha YCNELUHOCT Ha NoBULM
-[TPOLEHT Ha NpeKUHATH NOBMULIK
-Bpeme Ha BocnocTaByBaHe Ha NOBULIA

Metoaonorum 3a MepeH-€ Ha KBaNUTEeT Ha ycnyra — ﬂpeHoc Ha noagatouyu

MeTtoaonoruja 2a Mepetbe Ha Op3MHa 3a NPEHOC Ha NOAATOLN NPeKy jaBHa
paanokoMyHukayucka mpexa (GSM, UMTS, LTE n 5G NR) npeky HTTP npotokon Bo AojaoBHa

HacoKa

Benchmarking

Ce mepaT cuTe onepaTopy NapanenHo

Ce BplUK BOCMOCTaBYBaHE Ha NaKeTCKa ceckja, ce Mepu BpanHaTa Ha NPeHoc Ha NofaToLm
Koja ce MOCTUIHYBa MpU CUMHyBake Ha ofpefdeH TecT dajn nomMefy onepaTopoT W
TepMUHanHWOT yped. Ce BplUM Mepekse Ha DpanHa Ha MPEHOC Ha NOJaToLW Ha anfMKaTHBHO
HMBO MpeKy |aBHa pagMOKOMyHWKaLMCKa Mpexa BO OOjAOBHA Hacoka, kopwuctejkn HTTP
npoTokon

3a Mmepera Ha OpauHa Ha MpeHoC Ha nomatouy  kopucTej HTTP npoTokon ce kopucTw
cepeep co HTTP agpeca Ha cTpaHaTta Ha onepaTopaT Ha koja kMa noctaseHo dajn og 10 GB,
OOHOCHO 3a CUeHapWo 3a CWMHyBake Ha dajn (download). MakcumanvaTa gomkuHa Ha
BpemeHckaTa pamka waHecyBa 20 cekyHou of kow 13 cekyHOM ce OOBOEHM 3a
BOCMOCTaByBare Ha cute nobapaHn HTTP koHekuMw M 3anouHyBame Ha MpeHocoT Ha
nogatoun. OTkako Ke 3aBpllaT NpeofHUTe a3n 3anodyHyBa MEPHETO 3a TECTOT 3a
CUMHYBate BO Tpaete 0f, / CekyHaM.

TepMUHaNHATE yperu Ke BpLIaT Mepetbe Ha NapameTapoT cpedHa OpauHa 3a MPeHoc Ha
nogatoum (annukaTMBHO HWBG) Npeky [aBHa pagnokoMyHukauucka mpexa (GSM, UMTS, LTE
n 5G NR) napaneHo co TEPMUHATHWTE YPEOM KoM ke NpasaT NoBMLM e A0 WCNOMHYBAHE Ha
YCNOBOT 3@ MUHMMAareH Bpoj Ha NoBWLM NocebHO 3a HaceneHn MecTa v pyTH.

BpemeHCKMOT Npo3opel) ce COCTOW Of BPEME Ha BOCMOCTaBYBahE Ha KOHeKUWja+3adaneHo
BpEMe 33 CUMHYyBarbe Ha dhajn+naysa. BpeMeHcKMoT nposopel ke M3HeCyBa MaKCMMAMHO
13+7+5 cexyHom.



MeTogonoruja 3a mepetse Ha OpanHa 3a NpeHOC Ha NOAATOLM NpeKy jaBHa
paguokomyHukayucka mpexa (GSM, UMTS, LTE u 5G NR) npeky HTTP npotokon Bo nojaoBHa

HacokKa

Benchmarking

Ce mepaT cuTe onepatopk napanenHo

Ce BplUM BOCMOCTaBYBAHE Ha NakeTcka Cecuja, ce Meph DpavHaTa Ha NpeHoc Ha NoaaToLp
Koja ce MOCTUrHYBa MpuW NpukadyBakbe Ha ogpedeH TecT dajn Nomery TEPMUHaNHUOT ypesd U
onepaTopoT. Ce BpLUM Mepere Ha Bp3anHa Ha NPeHOC Ha NOAATOLM BO A0jA0BHA HACOKA Ha
annukaTMBHO HWBO NPEKY jaBHA paguoKoMyHUKaLucka mpexa, kopuctejkn HT TP npotokon
3a mepetsa Ha BpavHa Ha NPeHoC Ha NMogaTouyM BO MOJAOBHA HAcoKa Ce KOpUCTW CepBep Co
HTTP agpeca Ha cTpaHaTa Ha onepaTopoT Ha Koja ¢e Npukadvyea reHepupad dajn og 10 GB
Ha CTpaHaTa Ha TeEpMWHaNeH ypen, OOHOCHO 3a CLIEHApWO 3a MpukadyBake Ha dajn (upload)
3a npukavyBare Ha TecT ajnoT ke ce KOpUCTU BpeMeHCKka pamKka of 7 CekyHOM

Bpeme Ha BocnocTaByBate Ha naketcka cecuja e 30 cekyHom

TepMuHanHuTe ypeou ke BpLUaT Mepere Ha napameTapoT cpefHa BpavHa 3a npeHoc Ha
nopatouy (annmkaTMBHO HWBO) NpeKy [aBHa paguokoMyHKKkaLmcka Mpexa (GSM, UMTS, LTE
1 5G NR) BO NojAoBHa Hacoka, NapaneHo co TEPMUHANHUTE ypeau Kou ke Npasat NoBULM ce
[10 UCTIONHYBaH:€ Ha YCMOBOT 32 MUHUMAanNeH Bpo] Ha NOBMUM NocebHO 3a HaceneHn MecTa U

PYTH.

BpemeHCcKMOT Npo3opell ce COCTOM Of BpeMe Ha BOCMIOCTaBYBakE Ha KOHeKLMja+3adadeHo BpeMe
3a CUMHyBaHe Ha dhajn+nay3a. BpemeHckMoT nposapel] ke uaHecysa 30+7+5 cexyHom

o MokpeHaT cnop o4 NpeTNNaTHULM UNTN KPajHWN KOPUCHMLK

OUTDOOR wmeTodonorvja—Mepetsara ce BpLIaT BO HernocpepHa OnusvHa Ha appecaTa Ha
Koja € CKMyyeH [OroBOpOT, Ha MPETMMaTHWKOT WIKM KpajHUOT KOPUCHWKOT KO| O MOKpeHan
CropoT.

Ce BpLUW BOCNOCTABYBaHE Ha NaKeTCKa CECH|a W ce Mepy Bp3uHaTa Ha MPEHOC Ha NOJATOL
Koja ce MOCTMrHyBa MpW CWMHyBakbe Ha ofpedeH TecT pajn nomefy onepaTopoT W
TepmuHanHuoT ypeq,. Ce BpLUM Mepetbe Ha Bp3avHa Ha MPeHOC Ha NoJaToum Ha annukaTheHO
HWBO Mpeky jaBHa pagMOKOMyHUKaLMcKka Mpexa, kopucTejkn HTTP npoTokon.

3a Mepetba Ha Gp3vHa Ha MpeHoc Ha nogjatouy  kopucTejkn HT TP npoTokon ce kopucTw
cepeep co HTTP appeca Ha cTpaHaTa Ha onepaTopoT Ha Koja uMa noctaseH dajn og 10GB
OfIHOCHO 3a CLEHapWO 3@ CUMHYBaH-e Ha dajn (download)

3a cuMHyBatse Ha TeCT hajnoT Ke ce KopuCTU BpemeHcka pamka of, 15 ceryHam.

MNaysata nomely OBe nocnedoBaTenHu nakeTckn cecuu (download) natecysa 15 cekyHou
Bpeme Ha BocnocTaByBame Ha nakeTcka cecuja e 30 cekyHom

BpeMeHcr1oT Npo3opel, ce COCTOM off BpeMe Ha BOCMOCTaByBame Ha KOHeKUMja+3anafaeHo
BpEMe 3a CUMHYBate Ha dpajn+naysa. BpemeHckuoT npo3sopel ke wmsHecyBa 30+15+15
ceryHau.

BpojoT Ha cecuu kou ce mepar He e noman o 50

Metoaonornja 2a mepetse Ha NapameTap NPOLEHT Ha YCNELWHOCT 3a BocnocTaByBakwe Ha HTTP
KOHeKUuja BO A0jAO0BHA W NOjAOBHA HacOKa

Benchmarking

Ce MepaT cuTe onepatopk napanenHo

Ce Mepu MPOLIEHT Ha YCNelWHOCT 3a BOCMocTaByBake Ha HT TP koHekuwja BO 0jA0BHA U
MOJOOBHA HacoKa MpW CUMHYBake M MpWKadyBakbe Ha TecT dpajn NoMery onepatopoT U
TEPMUHAMHWOT ypen.



Bpeme Ha BocnocTaByBane Ha koHekUmja e 30 cekyHau.
TecT ¢ajnoT e ¢o ronemuHa of SMB.
TecToT ke ma BpMeHCKa pamKka 0O LIENOCHO CMMHYBae/MpuKkadyBare Ha TecT ¢ajnoT.

o MokpeHaT cnop 04 NPETANATHULM UMK KPAjHN KOPUCHULIK

Ce Mepw CNOpHUOT onepaTop.

Ce Mepu NPOLIEHT Ha HeycnelwHn obray 3a BocnocTabyBatbe Ha HT TP koHekumja Bo AojAoBHa
HacoKa W NPOLUEHT Ha NMpekMHaTK cecln Ha ycnyraTa npv BocnocTaeena HT TP konekumja Bo
[0jO0BHa HacokKa Npuv CMMHYBak€ Ha TecT dhajn nomely onepaTopoT W TEPMUHANHMOT ypes.
Bpeme Ha BocnocTaByBame Ha koHekuuja e 30 cekyHau.

[Naysata nomefy OBe NocnefoBaTeNHN NAKETCKM CECUW U3HECYRA D cek.

Ce MepW NpoLEHT Ha HeycnellHn obuau 3a BocnocTaByBake Ha HT TP koHekuuja Bo
[OJOOBHA HAcOKa M NPOLEHT Ha NMPeKUMHaTK CecuW Ha yenyraTa npw BocnocTaBena HTTP
KOHeKLM]a BO A0jA0BHa Hacoka, kopucTejkm HTTP npotokon, Ha TecT dajn Koj € NocTaseH Ha
HTTP ceppep:

TecT dajnoT e co ronemuHa of 10GB.

3a CUMHyBak-e Ha TecT ajnoT ke ce KOpUCTU BpeMeHcka pamka of 10 cekyHou
BpemeHcKk1oT Npo3opeL, ce COCTOW Of, BPEME Ha BOCMOCTABYBaHE Ha KOHeKLM|a+3adaneHo
BpEME 3a CMMHYBatbe Ha dajn+nay3sa. BpemeHckmoT npo3opel ke usHecysa 30+10+5
CeKyHIM.

BpojoT Ha cecum kou ce Mepart He e noman og 50

MeToAonoruja 3a MepeHse Ha naTeHUmja

Benchmarking

Ce MepaT cuTe onepaTopw napanenHo

Ce BocnocTaryBaT ping nakeTcku cecun Ha host 8.8.8.8.

Ce BocnocTaryBaT S ping cecumn co ronemuta of 800bytes 1 25 ping cecum co ronemuHa of,
32 bytes.

Ce Mepu NnaTeHLW|a BO MUITMCEKYHOM

Merogonoruja za mepetse Ha YouTube cepBUC M KBanuTeT Ha BUAEO

Benchmarking

Ce mepaT cuTe onepaTopw Napanernyo

Ce BplUM Nperneq Ha BUASO cOAPXMHA Ha Tpu Buaea Bo Full HD pesonyumja Bo Tpaewe oa
45 ceryHau

YouTube setup time on 15cekyHam

Ce Mepn VMOS napametap Bo paHr og 1-5 cornacHo VMOS cranata M ce MpukayBa
cnopeabeHo Kako NpoceyeH napamMeTap No onepatop of UHPOPMAaTUBEH KapakTep.
MeperaTa ce NpaBaT co KopUCTEHe Ha J 343 1 anroputam.

[Npn Mepetbe Ha NapameTapoT KBANMTET Ha BUAEO CO aHanusa ce obusa MHGopMalyja 3a
napameTap BpeMe oo npea cnuka o BUAEO.

MeTtoaonoruja za Mepehse Ha napameTap YcnewHoCT 2a CHMHYBaHe Ha web cTpanHuym
(Browsing)

Benchmarking

Ce MepaT cuTe onepaTopyu NapanenHo

Ce BpLUM CMMHYBaHE Ha ABe rmobaHu web cTpaHWuLM W AeBET NMOKanHWM web CTpaHuUM.
IMurata Ha web cTpanuumTe ke GupaT objaBeHn BO W3BECTYBAHETO 3a OTMOYHYBaHE Ha
kamnawata (uneH 7 craB 4  og  oBo] [lpaBWnmHMK), ©0f  paHKkMHr  Beh
cTpaHa htips: /www . semrush.com/trending-websites/mk/all




= Browsing setup time og 5 cexyHam
[NomaTouHUTE Cecm ce Npasat NapanernHo co roBop Ce [0 MCTOMNHYBaHETO Ha YCIOBOT 38 MUHUMAIEH
Bpoj Ha NOBWLM NO HACENEHN MECTA.

Metogonoruja 3a mepetse Ha DVB-T curHan
o Benchmarking

»  Ce mepat cute DVB-T onepaTopu BO CTALMOHAPHW TOUKM CO XOPW3OHTANHO nonapuanpaHa
aHTeHa Ha BucodmHa of 10m of semja

» CraupoHapHuTe TOYKM 3a Mepewe ce u3bupaaT Taka LTO [a HeMa AMpEKTHa npenpeka
(0bjekT, gpBO M Ap.) BO HemocpefHa BnnavHa OOHOCHO Aa WMa AUpeKTHa BUAMBOCT CO
npedapaTenHara Touka AOKONKY TEPEHOT ro A03BOIyBa Toa

= Bo rpapoeute ce Bpln Mepetbe Ha DVB-T curnan Ha noseke UKCHU TOYKM pacnpedentn Bo
mpexa og 500m x500m

= Bo manute HaceneHW MecTa MepereTo Ce BPLIKM BO efHa (PUKCHA TOYKA UMy BO noseke of
€[1Ha TOuKa JOKOMKY ce paboTu 3a NOroNemMo HaceneHo MecTo

» Ce 3abenexysaaT cnefH1Te NOATOLM: UME HA ONepaTop, UMe Ha NpedaBaTtenHa nokaupja,
WMe Ha alloTMEHT 30Ha, MME Ha MepHa TouKa, reorpadCkn KoopamHaTy Ha MepHa Todka (WGS
84) n paTyM Ha Mepetbe

= Ce mepu: SFN kaHan, KyMynaTMBHOTOHWBO Ha ja4MHaTa Ha enekTpuyHoTOo none Ha DVB-T
curHanot, MER (Modulation error ratio), BepojaTHoCT Ha rpeluka npen Viterbi aekonupatbe
(BER before Viterbi), BepojaTHocT Ha rpeLuka nocne Viterbi pekoguparke (BER after Viterbi).

o [NokpeHaT cnop og NpeTANaTHULM MW KpajHU KOPUCHWLM

= (e Mepy camo CMOpHUOT onepaTtop,

= QUTDOOR meToponorvja—Mepetata ce BpLUaT BO HemocpeaHa bnuznHa Ha apgpecaTta Ha
Koja € CKIy4eH AOrOBOPOT, M3MYKW LWTO NOBAMCKY KOMKY LWTO AO3BOMYyBA MPOCTOPOT 3a
npucTan co BO3WMOTO Kaj NPETINAaTHUKOT WM KpajHUOT KOPMCHWKOT KOj FO MOKpeHan cropoT.



TecT pyTw:

Mpunor 5

Tect pyTH

ABTONATH 1 MarncTpanHu naTuuTa:

HenHvua 1: Mpanuua co P Cpbuja (TabaHosue)-KymaHoro-MunapuHosum-Benec-
leBrenuja-rpaHuua co P. Mpumja (Boropoanua) (175 km):

Hennvua 2 Mpunen-I pancko-Benec-KymaHoso-rpanuua co P. Cpbuja (TabaHosug)
(200 km);

HenHwmup 3: Mpanuua co P. byrapwja (Jese bavp)-Kpusa ManaHka—CTpauuH-PomaHoBLe
(KymaHoBo)-MunaguHoBUM—0bMKONHULA ~ Cronje-TeToBo-I octneap-Kuueso-
lNomomorbe-CTpyra-rpanuua co P. Anbanuja (Kadacan)(298km);

HNennvua 4: KpctocHuua [Moomorse-Oxpun-Kocen-Pecen-Butona-punen-Benec—
[Tun-Kovanu-flenyeso—rpanuua co P Byrapuja (Pamia Husa)(318km):

Hennuua b: Tpanuua co P. Anbavuja (CB. Haym)-Oxpup-Kocen—PeceH—pgennuua
butona (kpctochuua Kykypedanu)-rpanuua co P Mouyja (Meyutnuja)(127km):;

Hennuua 6: lpanmua co P. Kocoso (Braue)-kpctocHuua CTenkoBeU-0DMKONMHMUA
Cronje-Tletposeu-kpcTocHnua  Benec-Ceetn  Hukone-lUtwn-Pagosuw—Crpymuua—
rpaHuLia co P. Byrapuja (Hoso Ceno)(205km);

Hennuua 7 -Konpoeo-Obukonkmnua Cronje-MunaguHosup-Ceeti Hukone-LLUTun (93km)

PervoHanHu natTa:

Nennuua 8: butona—flemwp Xucap-Kuuero-MakenoHckn bpop-TTonnen (140 km):
HNenHvua 9:  Tesrenmja-borpaHup—Crap  [lojpaH-Banaxposo-Ctpymnua-beporo—
Mexvero-flenyeso (139 km):

Aennuua 10: CrpaunH-Kpatoso-TpobuwwTun-packpcHuua Kpynuwrte—Kovann-Buruua—
Bepoeo (118 km):

HOentvua 11 dpeHoo-Kasagapun—HerotnHo-llenenuwre-lUmmun-Ceetn  Hukone-
Kymanoso (140 km)

Hennwua 12: MpaHuua co P. Kocoso (JaxuHug)-Teape-JeryHoBle—Partae—Llenuniire—
TeToBo-lMonogalllanka—TeToBo-I ocTuBap-Masposu aHosu-ebap-Ctpyra (230 km);
Hennuua 13: rpanuua co P. Mpuumja (Maprosa Hora)-Makasu-Liapes [lsop-OTelueso—
Crere-Oteweso-Tpnejua (80 km);

3a TecT pyTuTe He e aethMHMpaH MUHUMAaneH Bpoj Ha NoBULM. EQHa TecT pyTa ke Buae nsmepeHa
MAMUMYM €aHaLL.

[lokonky ce HanpaBaT Meperba Ha en Off eAHa TECT pyTaTa, pesynratuTe of MeperaTa ke Bnesar
BO BKYTMHWTE pe3ynTaTh 3a uctara.



Mpwunor 6
OnwmmHm v rpap, Cronje

Bo cnepHata tabena ce paneHn onwTuimu u [pag Cronje co uHdopmMalLnja 3a MUHUManeH bpoj Ha
MOBKLIM COTMACHO NOCMEAHUOT ohULMjaneH Nonne Ha HaceneHueTo Bo PenyBnuka MakenoHuja:

MuHMManeH 6poj Ha noBUUM

no HaceneHue of Bpoj Ha MuHumaneH 6poj Ha
onwTuHW/ paa Ckonje KUtenu noBMUM
Cronje 526502 2633
KymaHoBo 98104 491
Butona 85164 426
TeToBO 84770 424
MNpunen 69025 345
[ocTuBap 59770 299
Oxpua 51428 257
Crpyra 50980 255
CTpymuua 49995 250
Benec 48463 242
WTun 44866 224
Kunyeso 39669 198
Kasagapum 35733 179
KouyaHu 31602 158
PanoBsuLu 24122 121
Borosumse 22906 115
Jlunkoeo 22308 112
CTyaeHWYaHu 21970 110
[eBrenuja 21582 108
BpanunwTe 19842 99
KenuHo 18988 95
HerotuHo 18194 91
Kpuea lNanaHka 18059 90
Teapue 17694 88
nnHpeH 17435 87
[ebap 15412 77
CeeTtn Hukone 15320 77
BruHuya 14475 72
PeceH 14373 72
bpeeHuLa 13645 68




Henyeso 13585 68
[MpolurLTIN 13417 67
JlonHeHu 13126 66
ApayvnHoBo 12676 63
OnwTtrHn nog 12 000 xutenn
bocunoso 11508 o8
beposo 10890 54
Bacuneso 10552 53
BanaHgoBo 10508 53
Uyuep - CaHgeBo 9200 46
[NeTpoBel 9150 46
JeryHosue 8895 44
Kpyweso 8385 42
Yawwka 7942 40
KpatoBo 7545 38
boraaHum 7339 37
Hemup Xucap 7260 36
Hoeo Ceno 6972 39
ConuwiTte 6713 34
MakegoHcka KameHuua 6439 32
MaxkegoHcku bpoa 5889 29
YewmHoBo - O0neweBo 5471 27
Moruna 5283 26
KpvBorawitaHm 59167 26
Masposo 1 PocTyLe 5042 29




Mpunor 7
Wsgewraj oa mepetsa Ha DVB-T

AreHumjata ke ofjasysa pesymrati oA mepewara 3a DVB-T BO cTaumoHapHu ToMKM Ha web
cTpaHMuaTa www. komuniciraj.mk Ha mana co uHchopmauum 3a: ume Ha DVB-T Oneparop, SFN kanan,
npejaearten, 30Ha HAa NOKPUBAHE (ANOTMEHT 30HA), KYMyNaTMBHA jaYMHa Ha ENeKTPUYHO none
[dBuv/m], MER [dB], BepojatHocT Ha rpeluka nocne Viterbi aekogupawe (BER), me Ha mepHa ToMKa,
AaTyM Ha Mepetse U uHchopmaLikja 3a NoKPUeHoCTA.
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Mpunor 8

HaynonaneH uzeewraj 3a cocTojd0aTa Ha KBaNWUTET Ha jaBHW ENEKTPOHCKN KOMYHUKALWNCKU
yenym obezdegeHn Npeky jaBHU paMOKOMYHUKALMCKN MPEXH

AreHuwujaTa NoAroTEYBa M3BELUTaM 3a cocTojbaTa Ha KBanMTeT Ha jaBHW ENEKTPOHCKM KOMYHMKALLMCKIA
yenym 3a onwtuHwTpag Ckonje, TecT pyTM W HauuoHaneH W3BeWTaj 3a onepaTopu Ha
paamokoMyHuKaL ek mpexiycrym Bo Penybruka Makesonuja Bo cneaHuoT chopmar:

ACIKK

PEMNYENMKA MAKE JOHWIA
ATEHWMIA 34 ENEKTPOHCKN KOMYHHKALMK

W3BewTaj 3a napameTpu 3a KBanuTeT Ha JaBHU

KOMYHMKaLMUCKU MpeXu 3a onwtuHa XXXXXX
Meperata ce uaepwedn o nepuonoT o XX 0K no X000

1 Bpoj Ha NoBMLM U NOJATOYHM CECUM No
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2 MpoueHT Ha ycnewHu noBuum (>98% 3a
HauuoHaneH usBeLwuTaj)
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3 MpoueHT Ha NpeKuHaTHh NnoBuumn (<2% 3a
HayuoHaneH usBeLwluTaj)
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4 Bpeme Ha BOCnocTaByBaHe Ha

noBuk(<7cekyHamu 3a HaumoHaneH
U3BeLwTaj)
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5 MOS oueHa 3a KBanNUTeT Ha roOBOp
(BpegHocT BO paHr oa 1 ao 5)
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6 lMNpouUeHT Ha y4ecTBO Ha TeXHONOrnMm 3a
BpemMeTpaere Ha NoBULM
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7 lpoueHT Ha ycneLwHW cecum npm
CUMMHYBar-e U NpuKadyBarbe Ha ¢hajn of,
5MB
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8 lMNpoueHT Ha yCcnelwHOCT 3a CUMHYBaHe
Ha web cTpanmuu(Browsing)
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9 Bp3uHa Ha nNpeHoc Ha nogaTtouu(>60Mbps
3a HaceneHu mecta u >40Mbps 3a Tect
PYyTH, 3a10/DKUTENIHU BPeAHOCTH 3a
HauuoHaneH nasewiTaj NpM CUMHyBar€e Ha
noaatToum-downlink)

10 VMOS oueHa 3a KBanuTeT Ha BUAeo no
npenopaka J.343.1 (BpegHocT Bo paHr og 1

Ao 5)
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11 Bpeme go npBa cnuvka ofg Buaeo
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12 JNaTteHuywmja (ms)
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13 lNpoueHT Ha y4ecTBO Ha TeXHONOINMu 3a
BpemMmeTpaer-e Ha NoAaTo4YHMU cecum
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14 [locTanHocT 0 Mpexa

[l Home network: 99 %
B Noservice 1%

15 bopysarbe Ha nepopMaHcH Ha Mpexa
no oneparop




