Bp3 ocHoea Ha 4neH 24 crae (1} anuHea 3 a 8o BpcKa co wied 109 grae {2) og JakoHoT 32
eNeKTpOHCKUTE  KOMyHUKauuKn (CayxwbeH Bechuk Ha PenyBauka MBT,EI,OHHja 6§.39/2014,
188/2014 w 44/201S), AupekTopoT Ha AreHuMjata 3a eNeKTPOHCHM KomyHWflaumMu  Ha

10.0F . LO/5Toawwa, ponece:

NPABU/THUK 3A U3MEHYBAE U 4ONO/THYBAKE HA
MNPABUAHWUKOT

33 NapameTpMTE 32 KBAZIMTET HA JABHMTE @AEKTPCOHCKK KOMYHKK AUMCKUYCAYTH, HaHOT ¢
fIOCTANKATA 33 BplUere Ha KOHTPCAA WM Mepetbe, COAPMUHaTa, Gopmara u HaUMHET Ha
objasyBarbe Ha MHPOPMaUMK BO BPCKA CO KBAAMTETOT Ha jJaBHUTE eAEKTPOHCKN KOMYHMKALIMCKU

ycayru

Ynen 1
Bo MNpaBuaHKKOT 3a napameTpuTte 3a KBAsSUTET HA jaBHMTE ENEKTPOHCKM KOMYHMKaUMCEW yeayru,
Ha4YMHOT WU NOCTANKATA 33 BPLEHE HA KOHTPONA U MEPEILE, COAPMUHATA, (JOpMaTa U HPUMHOT Ha
objaByBarbe Ha MHOOPMALIMKM BO BPCKA CO KBAJIMTETOT HA jaBHUTE €NEKTPOHCKM KOMYHMKaLMCKY
ycnyru (CaywbeH secHuk Ha Peny6auka MakeaoHnuja 6p 185/2014 ) 80 ynew 3 cTae 5) §e meHyea
M raacu:

“AreHupjaTa moMe A3 ro 33401 ONepaTopoT Ha jaBHU eNEKTPOHCKW KOMYHUKALUCKH reayru aa
obesbean onpepeneH MuUHWManeH KBanUTET Ha ycayrata BO cornacHocT co 3akoWoT 3a
€/IEKTPOHCKUTE KOMYHUKAUMKN W OBOj NPaBUAHMK. 3340/KYBAETO MOXE Aa ce oallecyBa Ha
nogobpysare Ha OfAenen napametap, OTKako Ke ce agobujat cpgaHM epeafocTv Ha
ACQUHMPAHNTE nNapameTpy, NO M3BPIEHWTE Mepersa Ha TepuTopujatd Ha MakefoHuja,
0bjasyBarbeTO Ha HAUMOHANHWOT M3BEINTA] 33 HAaceNEHU MECTa U HaumMoHankvoT useewdpj 3a Tect
PYTW UCTO TaKa COrNAaCHO NPaBUAHWKOT. HaumoHanHWOT M3BelwTaj ce u3pabotysa Kaup cpegHa
BPEAHOCT Of], CHTE MEpetba HanpaBeHW NO HaceseHW MecTa W TeCT pyTW neduHupaHl so 0BOj
nNpasuaAHKK. *

Ynen 2

Bo uneH 11 ctas 1 TouKa 6) ce meHyBa U rnacu:
“B6) napameTpyn BO 3aBUCHOCT Of, YCAYTUTE:
- FoBOpHM yonyru:
o [MJocTanHocT 4o mpema,

ApucTanHocT A0 yonyra {NpoueHT Ha HeyCNewWwHW NOBULK),
OAPKNUBOCT HA YCAYTa (POUSHT HAa NPEKUHATH NOBUUM),
Bpeme Ha BOCNOCTaBYBaHbE HA NOBKUK
KBanuTeT Ha roeop

o 0 Qo0




- MpeHeceHn SMS nopaku
- MpeHoc Ha NOAaTOLM:

1. HeycnewHn obugu 3z BOcnocTasyBatee Ha IP KoHeKuwja co cepsep-Service
Access Failure Ratio (SAFR) (%)

2. NpeKuHaTH cecun Ha yeayraTta-Service Session Failure Rate (SSFR) (%)

3. bp3uHa 3@ NPEHOC HA NOAATOLM MPEKY PAgUOKOMyHUKauucKe mpexa (GPRS,
EDGE, UMTSu LTE)”

CrasoT 4 ce meHyBa M raacm:

“AreHuMjaTa BpUIK MEPEHA M Ha CMIHANO0T 33 AUrMTalHa TepecTpHjanHa Teneeusuja (DVB-
T). OnepatoTute Ha DVB-T tpefGa ga v 3370BOAYBAAT HOPMATUBWMTE KOW Ce HaBegEeHW BO
DUHANHWATE AKTU HA perMoHanHaTa KoHdepeHuMja 3a PagMOKOMYHUKALMKW 33 NAAHMpatbe Ha
OWrMTanHa TepecTpujanHa pagwvoaudyina caywba B0 gencBu oa permguuTe 1 n 3, BO
GrpekeeHBUcKATEe once3n 174-230 MHz u 470-862 MHz (RRC-06). AreHumjata 33 EAEKTPOHCKK
KOMYHWKaLMW 33 MEpPEHaTa Ke ce NOBUKYBa Ha cAegHwTe npenapakwu: {TU-R SM.1447, ITU-R
SM.1875, ITU-R BT.1735 u Spectrum monitoring handbook Edition 2011 rnaea 4.11 u rnaea 5.2.”

Ynen 3
Bo unen 12 ctae 1 ce meHyBa 1 FA3CH;
“"MepeHaTa Ha NapameTpuTe 33 KBaAWTeT Ce BPWAT BO HACEAEHM mecTa €O Hag 15 000

wmutenmn gedHMpann 8o Mpunor 7 wam Ha T1ecT pytv gedwmuuvpadn Bo MNpuaar 6 wam Ha
CTAUNOHAPHU TOUKK.”

Ynen 4
YneHoT 16 ce meHyBa U riacu:
“ObjaBysatbe Ha NOJATOUMTE O MEpeH-aTa

(1) Arenumjata ke rn objaBu nogaToumuTe 0f, CONCTBEHUTE mepersa Ha Beb cTpanuuaTa, ¢o
CTATUETUMKK NPUKA3, NOABAEH MO HACEAEHM MECTa, COrNAacHo MNpUAOr 7 1 TECT PYTH COrAAcHo
Mpunor 6 og 0B0j MPaBUAHKMK W NO ONEpaTopM, €O NPUKa3 Ha BPojoT Ha M3BPLUEHN Mepetka, KoM
yuYecTByBaaT BO aHaNuM3aTa. NogaTouuTe of meperbarta ke bugaTt Bo Gopma M Ha HaMMWH, TAKa LWTO
Ke 6WaaT AECHO UMTAMBK WU Pa3bMpNMBM 33 UMTATEAOT.

{(2) O6jaBeHUTe NOAATOUM O, MEpeHaTa Ke MM OBO3MOMAET Ha rparaHvTe neceH yswg BO
napameTpuTe 33 KB3JIUTET, HMBOTO HA MEPEH CMrHaN WM TEXHOAOTWMjAaTa CO KOja ONepaTopoT Iu
obeabegysa ycnyrute, Kako W cnopegba nomefy ABa UAKM NOBeKe OonepaTopu. AreéHuujara #e
0BjaByBa NOJATOUM 04, MEPEHAT3 HA HaEUMOHANHO HUBG NO HACENEHM MECTa, MO TeCT PyTu.
AreHunjaTa ke objasyBa pe3ynTaTv o4 mepersa Ha DVB-T Bo cTauMOHapHM TOMKM .

{2) Jdoronky co meperbata Buae yTBpAEHO ABKa Ha OAPeASHO NOAPAYje ONepaTopoT HEMA
MPEXKHA NOKPUEHOCT AN HABOTO HAa MEPEH CUIHAA € NOHUCKO 04 HUBGTO dedHupanc Bo Mpuaor
3 og, 0BOj NPABMAHUK, MCTOTO Ke Duge onpedensHo Kako nogdpadje He3 mMpexHa NOKPUEHOCT Ha
ONepaTopoT 04, cTpaHa Ha AreHuMjaTta, 3a WTO Ke 6uae u3BecTeH ONepaTopoT Aa HanpabBwu



CO0ABETHE KOPEeKUMja Ha manaTta Ha MOKPUEHOCT MAK A3 HaNpaBu KOpexuy
TEPEHOT TaKa LUTO M3MEPEHATA NOKPUEHOCT KE OAroBapa O 0Haa NpMKamkaH

(4) W3rnepoT u popmaTta Ha U3BEWTAJOT Of, CONCTBETHATE U3BPILEHU M
33 KBaAWTETOT HA ycayrM Kou ru obezbenyeaat onepaTopuTe € A3AeH

NpasuAHUK.”

Yaen 5

Bo Apunor 2, aen Il ce meHyBa U rnacm:

“Bp3KUHa 32 NPEHOC Ha NOAATOLM NPEKY PAANOKOMYHUKaUMCKa mpexka (UMTS 1 LTE)”

Ce menysa Tabena 3a BpegHOCTH HA NaPAMETPUTE 33 KBAAWUTET Ha jaBHM

104aTOLM NPEKY PAAMOKOMYHMKALMCKA MPEXKA U fnacu:

ja Ha nokpdleHocTa Ha
3 Ha manar

eperba Ha Areduunjara
o NPUACT B H2 oBQj

YCAyry 3a §peHoc Ha

BPEAHOCTU HA NAPAMETPUTE 3A KBAJTUTET HA JABHU MOBWIHA KOMYHUKALMCKM 3 CAVIU NMPEKY
PAOUOKOMYHHUKALMCKA MPEXA

Deknapupasu HUBOA Ha CUIHaN Ha
MpeXa Of, CTpaHa Ha onepaTopoT.
lpaHWYHKM BpPEAHOCTU NPW KOW Ce
CMETA NOKPUEHOCT CO MpeKa ce:

GSM:
RxLev>-95dBm
RxQuai<4
UMTS:

CPICH RSCP»>-105dBm u  CPICH

FlOKpUEeHOCT CO MpesKa
Monyna
Tepw
G5M EF.J i umja %
pwja %
KBapTa
KBapTa
obap: RxLev >-85 dBm
Aobap AHO AHo/
KBapTa
KBapTa
Npudatams: -95 dBm < - RxLev < -85 dBm m:; nHo/
KBapTa
KBapTa
JAouwr: -110dBm < - RxLev £-95 dBm ano AHO/
KBapTa | KBaPTa
Henpudarams: RxLev < -110 dBm AHO nuo/




UEc/No »-12 dB

Mpw BUCMHA Ha NPUEMHMK nomefy
1.7-3m

UMTS
KkBapTa | "0apPTd
Hobap: CPICH RSCP >-05 dBém 1O nHO/
KBapTa
apTa
NMpudatamus: -105 dBm < CPICH R5CP < -95 dBm KeapT nHof
AHO
kBapra | "B2PTa
flow: -115 dBm < - CPICH R5CP < -105 dBm nHo/
NHO
ksapra | KBaPTa
Henpudatame: CPICH RSCP < -115 dBm 1Ho nuo/
LTE
KBapTa
KBapTa
Qobap: RSRP >-100 dBm . nHo/
. kBapTa | RDapTd
Npudatame: :-110 dBm <RSRP <-100 dBm HO nHo/
kgapra | <BaPTA
Henpudataus: RSRP £-110 dBm Ho/
AHO AHO

FIPMCTANHOCT A0 YCAYIA — NPOUENT HA HEYCNEWHW NOBULM

Heycnewen nosuk e obwupg 3a
NoBMK KoH BanngeH 0Opoj, B8O
obnacTa Ha NOKpPWBatbe, NPpU WTO
HUTY MOBWMKOT € OArOBOPEH, HUTY
CTpaHaTa Roja
Apeno3Haea ToH 3a 3adaredo nnun

nak NOBUWKYBa
NaK TOH 33 5BOHEH:E HA nNpucTanoT
Ha MOBMKYBauoT BO nepuog og 30
CeKYHAaM
MpeaTa ja npama nocneaHarta
undbpa cg OGpojor Ha KpajHWOT
npeTnAaTHUK.

04 MOMEHTOT Kora

((Bpojor Ha obungn 3a
3aB3emarbe Ha coobpakaeH
KaHan-0pojoT Ha yCnewHo
semarbe Ha coobparaeH
wanan)/ (BpojoT Ha obnan
3a 3ag3ematbe Ha

cooBpakaeH kaHan)}*100

ETSI EG 202 057-3

Ce pocTapysaaT 7]
noeAuHe4ydH Bpe AHOCTH Ha
Bpojor Ha obugan 3a

sap3emarke Ha coobpakaeH

Fa MpoUEHTOT Ha
HeycnewHn NoBMUM 33
HaLMOHA/IHA N
MHTEPHALMOHATHA NOBULN <

2%

¥» HKsapranHo




kaHan w  OpojoT  Ha
YCNEWHO  3eMame  Ha
coobpakaeH Kauan

123 s it

Bpeme Ha 8BOCNOcTaByBame Ha
NOBUK MOMe aa ce gedurHupa Kako
BPEMEHCKN HUHTEpPBaN oA
MOMEHTOT  KOTa
ucnpaka bapare 3a KOHekUMja, ce
AOCAEKa OHOj KOj ro redepupa
NOBMKOT HE npumu “ALERTING”
AeKa NOBUKOY Ce BOCNOCTasn/.

KOPUCHUKOT

» CpegHa speaHOCT

Ha BPEMET(O Ha

BOCNOCTABYBAHE Ha NOBUK

» CpepHaTa BpeaHOCT
Ha ACUHetrbe noche brpare
Ha OpPOjoT NPY HOpMaNHoO
ONTOBAPYBatLE HY MpeKaTa
33 HALMOHAAHWU NPBULK:
o  MobBuaba Hod
mobunHa: € 7s;
o Mobunna KoH
$pukcHa: < §s,

» Keapranuo

MPOLEHTOT Ha NOBULM KOW BeKe ce
YCNEeWHO BOCNOCTABEHW W Beke

MmMaaT  aogeneHo  coobparaen | > (npekuHaTH
KaHan, a ce NPeKMHaTH npes fda | NOBULM/YCNewHN _
' ) noBHLM)*100% > < 2% 3a Bfjfeme Ha
bupar 3aepIeHM 0f, KpajHWoT busy hour:
I
KOPUCHWK, @ NPMYMHE € NOPaHOTO » <1% 8o TekoT Ha » KeapTtano
C
NpeKMHyBarke BO MpexaTa Ha € AOCTabyBaat v LEeAWOT Mecel,.
onepaTopoT. NOEANHEYHHU BPEAHOCTH Ha
MPEKUHATA  NOBUUKM W
yCnewHn NosuLm
MpekuHarn noevuM no  Baswka | » (npekuHaTn <3 nosuun og 100 nosuLu
crannia OBMUM/yCnewIHy no BasHa craHMud 3a Bpeme
nosuuM)*100%

MNogatouuTe ce A0CTaByBaaT BO
excel Tabena

Ha

busy hour

¥ KeapTtanHo

: Ry
Bpoj Ha npeHeceHn SMS nopaku

33 Bpeme <= 2 min

> (6poj Ha

npeHeceHu SMS nopawu sa
Bpeme <= 2 min/BkynHuoT

Bpoj Ha npeHeceHn SMS

nopakun)*100%

>95%

KeapTanHo




Bp3anHa 32 NPeHOoC HAa NOAATOUM NPEKY PAgMOKOMYHUKAUMCKA mpexka (UMTS u LTE)

» CpepgHa Bpansa 3a
NPEHOC Ha NoAaTOLM
(annAMKaTMBHO HMBO} Npeky
PaAMOKOMYHMKaLIMCKA
CpeaHa GpavHa Ha NpeHoC Ha | MPEXA 338 CMTE KOPMCHWULM
no onepatop (Mbps);
NoKamyBa cpeaHa 6p3uvHa 3a
NPEHOC Ha NOAATOLM (Ha

fI0OATOLM KOja C& NOCTMIHyBa NpH
cUMHYBatbe Ha oapeaeHn $ajnosu

nomery oneparopoT W | annvkaTMBHO HMBO) Npeky
TEPMUHANHUTE ypean Ha | paaMOKOMYHMKALMCKA
KOPMCHULHTE, mpexa (M3pazeHa so Mbps)

BO BPEMEHCKMOT MHTepBan
BO KOj Ce BPLUM MEPEHETD U
ce OAHECYBAa HA KOHKPETHATA
paszrneAyBaHa Kenuja Kako
HEj3WH LenoceH
PacnoAOXIME KanauuTeT, a
HEe Ha eAMHEYEH KOPUCHUK.,

KesapTtanHo

Ynen 6

Bo MPHUAOQT 3 Bo cTaB 2 TouKa 2 ce MEHYBa W raacu;

"

TexHWYKN KAPaKTepUCTUKK:

+ [puemHo HWBO Ha curHan (gedvHnpana Konop kapTa):

o GSM
- Ho6Bap (Rxtev>-85dBm, cuna-RGB(0,0,255));
- MNpudatame (-95dBm<RxLev<-85dBm, 3enena—RGR(0,128,128));
- Now {-110dBm<RxLev<-95¢Bm, upreHa—RGB(255,0,0));
- Henpudataus {RxLev<-110dBm, TpaHcnapeHTHa)

JdeduHrumja 33 MpemHa MNOKPUeHOCT (rpaHMyHa BpeaHOoCT A0 Koja Ke ce CcmeTa

NOKPHEHOCT CO MpeXa):

- Rxbtev>-95dBm

o UMTS
- HoBap (CPICH RSCP >-95dBm, ceetno cuHa-RGB(51,102,255));




- Npudatane  (-105dBm<CPICH  RSCP<-95dBm, | csetno [ 3enena—
RGB(51,204,204));
- Jlow {-115dBm<CPICH RSCP<-105dBm, upseHa—RGB{255,0,0));

- Henpudataus (CPICH RSCP<-115dBm, TpaHcnapeHTHa)

AedmHnumia 33 MpemHa NOKpPMEHOCT (rpaHMuHa spegHocT Ag Koja ke fe cmera
MOKPHEHOCT CO Mperka):

- CPICH R5CP>-105dBm un
EcNo>-12dB

o LTE
- Hueoa noronemu op -100 dBm RSRP >-100 dBm), ce aedyHmpa nokpleHocT co

npobap curHan (ewHa-RGB(0,0,255))
Npudatams (-110dBm< RSRP <-100dBm, 3eneHa-RGB{0,128,128));
Henpudatame (RSRP<-110dBm, TpaHcnapeHTHa)

Ce npumeHyBa npenopakaTa (ETSI TS 136 104).

o DVB-T

- Hueoa noronemn oa 56dBuV/m, Rx Level > 56dBuV/m) ce $hUHUpa
NOKPKUEHOCT co curHan (crHa-RGB(0,0,255))

- 3a ocTaHaTMTe nogpadja ce aeduHMpa nogpavje 6e3 mpemHa nofpuexocTt
(TpaHcnapexTHa)

® Pesonyumja-ronemmua Ha nukcen (grid cell)=50m x 50m

* (Coverage probability Bo camnoT nukcen=mwH 50% (AOKONKY ja MMa OBaa MOKHOCT BO
camarta anavKaumja 3a nAaHuparse)

* Manure Ha nokpuBare Tpeba pa 6upaT npeceyeHn co rpaHupata Ha PdnyBnuka
MakegoHuja (40KOAKy ONEepaTopoT He ja Noceaysa, UcTaTa Ke um B1ge aoctaseH)

* [ognorn wrto Tpeba ga ce KOpUCTaT BO NpeanKUMjaTa Ha coverage ¢ajnoT ce: DFM/DEM
(Digital Terrain Model/Digital Elevation Model) co mmHumanna pesoayumja oa 5qm, Radio
Clutter Data 3a uena Teputopuja Ha MakegoHuja W OCTaHaTW NPocTOpHM nojafoun Ko
Wro rM Mma oneparopor, a mcture 6u ce KopwucTene 3a NoToMHa npeamfuMja Ha
NOKpUBame.”




“YneH 7

NPHUAOTOT 4 ce meHyBa W raacu;

3AAONMWUTENHW BPEQHOCTU HA U3MEPEHWUTE DAPAMETPY 3A KBAIUTET HA JABHU MOBU/THHN
KOMYHWUKALWUCEWN YCAYTHU NPEXKY PAAWOKOMYHWKALMCKA MPEXA. MAPAMETPUTE CE MEPAT HA TECT PYTH
M NOKAL KWK CO MOBMAHA MIEPHA ONPEMA.

uab -I-I..a Mepen ﬁnmanl Ha nlnoﬁ;m.é.u Tened:ou '

> JaynHa Ha CUrHanoT
BO Pa3NMYHN P PEKBEHLMCKM
oncesm

. Hepugratnus:RSRP<-110dBm

» GSM:
Dobap: Rxtev>-85dBm
Npudarnms: -95dBm<
RxLevz-85dBm
Now: -110dBm<RxLevs- |
95dBm
PerncTpMpano HuBo Ha MepeH  Hanpugarame: RxLevs- MpoueHToT
CMIHan of €TpaHa Ha MOBWAHMOT  110dBm {aobap+npubarane
ypeA 3a Bpeme Ha R UMTS: cUrHan) e og,
npegedvHUpaHaTta TecT pyTa. : noﬁgpz_ CPICH  RSCP>-95 MHpOpMaTMBEH
MeperaTa Ce Mepar 2a Cekoja dBm KapaKkrtep
TeXHOAOTMja NooAeAHO. Npudarnme: -105dBm<
CPICH RSCP<-95dBm
Now: -115dBm<CPICH
RSCP<-105dBm
Henpudaraus: CPICH
RSCP<-115dBm
- LTE: MpoueHTOT
,D,oGa_p: RSRP>-100dBm (aoGap+npagar/ne
Npugratame; -110dBm ”:::::a:;ﬂ'e”
"~ €£RSRP<- 100dBm
. KapakTep




JocTanHocT A0 mpewa - KOAKas
BeR of, BpeMeTo MOBUAHWOT ypes,
AETEKTUPA NOKPUEHOCT CO CHUIHAaAN
HE3aBUCHO O, TeXHONOTKHja, KaKo
MUHUMANEH VCAOB A3 OTNOMHE CO
KOpUCTEHE Ha 0ApeaEHa yCayra.

{Bpeme kora moBWUAHMOT

ypea DeTekTUpa
NOKPHUEHOCT co
CMrHas/BKYNHOTO  Bpeme
HOra ce BPLLUM
mMepereTo}*100%

Moseke og 99.5% '

Heycnetuen noswk e obua 3a
NOBUK KOH BanvaeH B6poj, Bo
obnacTa Ha nokpuBatbe, Npu WTo
HUTY MOBMKOT € DArOBOPEH, HUTY
Nak C¢TpadaTa Koja nNoOBMKYBa
npeno3Haea TOH 3a 3adaTeHo wan
NaK TOH 33 SBOHEbE HA NPUCTANoT
Ha MOBUKYBAYOoT BO nepuop og 30
CeKYHAW KOTa
MpexaTa ja npuma nocaegHaTa
uudpa oa OpojoT Ha KpajHWOT
NpeTnAaTHUK.

o4 MOMEHTOT

{{ BkyneH 6poj Ha 0buam 3a
BOCMOCTABYBatbe HA NOBUK
-Bpojotr  Ha
BOCNOCTABEHU
nosuuun}/{Beynen 6poj wra
061UAN 38 BOCNOCTaBYBae
Ha NoBWK))* 100%

yCnewdx

MPpOUEHTOT Ha HeyCnewHw
nosuuy < 2% *

Bpeme Ha BOCnOcTaByBame HA
NOBUK MOXE A3 ce aedrH1pa KaKo
BpemMeHCKK WMHTEepBan oA
MOMEHTOT  KOra
ucnpaka Gapatbe 3a KOHEKUM]a, ce
: ADAEKA OHO] KOj ro reHepupa
NOBUKOT He npumu "ALERTING”

AEHKa NOBUKOT C& BOLNOCTaBKuA.

KOPUCHUKOT

CpeaHa  BpeaHOCT Ha
BpeMeTo Ha
BOCNOLTaBYBakbe Ha NOBUK

CpegHaTa

ACUHeHe nocne 6Yparse Ha
6pojoT oa skynnmnor 6poj Ha
meperata

o

o

BpeAHOCT Ha

MobuaHa Kom
moBunna: < 7s;
Mobuana xow
¢$uUKCHa: < 5s.




OAPWIMBOCT Ha YCAYTa-NPOLIHY HAa APEKUHATU NOBULW

MpPOoUEHTOT Ha NOBMLM KOW BERE Ce
yCMewHo BOCMOCTaBeHM W BeKRe
coobpakaeH
KaHanm, a ce NpekuHatn npeg Aa

Mmaar  aA0aeNeHo

Buaat 2aBpWEHW 0  KPajHMoT
KOPUCHMK, @ NPUMUHA € NOPaHoTo
NPEKUHYBaktbe BO MPEXMaTa Ha
onepaTopor,

{npekuHath
MOBULM/YCNELIHN
noBMum)*100%

< 2%

Ksanurer Ha roBop

KeanuTeT Ha resop

Ce peructpupaat MOS oueHkuTe
Kou ce nobueaar of meperata Bo
COrIacHOT CO

ITU-T-P.800
MOS ckana cnopeg G 107:

* CoMOS cueHyBaeTo ce
womBuHupa E-model, caHocHO
capedyBarbe Ha R dakTopoT Ha
TPaHCMUCH] 3.

=  0OBO] hauTop r1 3ema BO NpeaBuy,
M CASLHATE YCAGBH NpPK
GUEHYBa e Ha reBopoT:

*  Basic signal-to-noise
ratio

+  Simultaneous
impairment factor

«  Delayimpairment factor

MOS ckana cnopea G.107:

MHory 434
3340BONEH -5.00
3aac . Zﬁ_
d BOAeH
A -4.33
T ; |
1 3.60 |
KOpWCHWUUM -
PYICHUE -4.02
3a40BONHM
MHo
HOTY 3.10
KOpWUCH 4]
| opmenm -3.59

"Ckopo  cuTe |

HE3dA0B0-1HM

OBUCHULA ' 2.58
K HCHH ! H
P u 1 -3.00 |
HE3aA0BO-NHKN ;

He npen0pa-' 1.00

BpeagHocta e 0f,
WHpCpMaTHUBEH
KapaKkrep

*  Eguipment impairment . YIMBO 257
fECtor ————— e =
*  Advantage factor
MpeHecenn SMS nopaku




Bpoj Ha npeHeceHn SMS nopasw.
OaHOCU Ha KOpPeKTHO npaTeHu W
npumeHn SMS nopakv nomery aea
TEPMUHANW, TepmUHaAHWOT ypeg,
KDj M Npuma NopakuTe ce Haofa
Ha (UKCHa NOKauMja.

(6poj Ha KOPEKTHO
npeHeceHn SMS nopaku
/BRYNHMOT Opoj Ha
UCNpaTeHH SMS
nopakn)*100%

>98 %'

BepojaTHOCTa geka NPeTNTanTHUK
He moMe Aa socnoctasu TCP/IP
KOHEKUM|3 A0 CEPBED KOj Hyam
CepBuC

HeycnewHu
BOCNOCTaByBatbe Ha IP
KOHEKLUM]a co
cepsep/BkyneH Bpoj Ha
obKMAM 33 BOCNOCTABYBatLE
Ha IP koHekuKja co cepsep

obuan  3a

il ) EoasA

OaHoC nomery BOCNOCTaBEHH
CECHM M CeCUMW NPEKWHATK He Ha
Bapatbe Ha KOPUCHUKOT

MpekuHaTH  cecunm  Ha
ycayrata Bes Baparbe Ha
KOPUCHUKOT/yCnewHo
3aNQ4YHATU CECUM

CpegHa Bp3uHa 3a npeHoC

Ha NogaTouM
Bp3uHaTta Ha NPeHOC Ha NoAaToum {ANAMKATMBHA HUBO) MpeKy BpsuHaTa Ha
Koja ce NOCTUIHYBa npu PAANOKOMYHUKALMCKA NPeHOoC Ha
CMMHyBae Ha TecT ¢ajn  co Mpexa (Mbps) 8o >3 Mbps NOAATOLM N
ronemmHa o4 5 MB nowmefy BPEMEHCKMOT MHTEpBaN B0 HaceneHu MecTa
ONepaTopoT U TEPMUHAAHKOT ypes, KOj CE BPILIM MEPEeHbETO;
H3 KOPHUCHUKOT.
CpeaHa 6p3nHa 3a npeHoc
bpavHaTta Ha
Ha nogaToum
b npeHocC Ha
P3WH3Ta Ha NPEHOC Ha NOAATOUM | (anauKaTUBHO HUBO) npeky >2 Mbps
. nogatouy no
Koja ce noCTUrHyBa NPH | paguoKoMYyHWMKaLUCK] Aa
TECT PYTH

CUMHYBae Ha TecT dajn co

Mpexa (Mbps) soO




ronemuHa og 1 MB nomery
ONepaTopoT U TEPMHUHANHUOT Ypes,
Ha KOPUCHWKOT,

BPEMEHCKMOT MHTepsan BO
KOj ce BPLIKW MEpeHeTo;

(naTtuwTa)

Hwueo va DVB-T cMrian

Hueo Ha DVB-T carHan vamepeH
Ha pagvopuemHUK

HsmepeHo HUBO Ha DVEB-T
CUrHaN pPaguopPUEMHKMK 3a
QAM 64 mopaynaumja 2a
Mepethe BO CTaluMOHapHH
TQYKN

RxLevel> 56dBuV/m

WhdopmaumnunTe
3a HABOTO Ha
DVB-T ke ce
NPUKaXKA Ha
mana co
WHdopMaLnKM 3a
AaTtaTta Ha
meperse,KaHanot
, UME Ha
ONepaTopoT H
wHpapmaLmja 2a
NOKPUEHOCTa

*MpadriuKK NPUKa3 Ha3 M3MEPEHUTE MNAPAMETPU 33 KBANUTET o4 Tabenara Ha OBOj NPUACT BO &EKTPOHCKA

$opma ce Co CASAHVBE KapaKTEPUCTUKM;

1. TeXHUYKH KApPaKTePHUCTUKK

MpuemHo HMBE Ha curian {fedunnpana konep kapra):

GSM
o Aobap { RxLev>-85dBm, cuHa-RGB{0,0,255));
o Mpudataus ( -95dBm<RxLev<-85dBm, 3eneHa—RGB(0,128,128));
0 Nouw { -110dBm<RxLevs-95dBm, upsena—RGB(255,0,0));
o] Henpwéatams ( RxLev<-110dBm, 6ena RGB(255,255,255]); )
UMTS
o pob6ap ( CPICH RSCP>- 95dBm, cBeTtac cuHa-RGB(51,102,255));
o Npudarnus { -105dBm<CPICH RSCP<-95dBm, ceeTac 3enena—RGB(51,204,204));
o Now { -115dBm<CPICH RSCP<-105dBm, upeeHa-RGB{255,0,0));




o Henpudataus { CPICH RSCP£-115dBm, 6ena RGB(255,255,255))

LTE

* Hueoa noronemu oA -100 dBm({RSRP >-100dBm} ce AeduHupa npkpueHocT fo aobap
curHan {cuHa-RGB{0,0,255))

¢ [pudataus (-110dBm< RSRP <-100dBm, 3eneHa—RGB(0,128,128));

¢ Henpudataus (RSCP<-110dBm, 6ena-RGB(255,255,255))

DVB-T

- HwBoa noronemmn oa 56dBpV/m, Rx Level > 56dBuV/m) ce AeduHupa
NOKPUEHOCT KOja 3340B0NYBa 38 MEPEHbA BO CTALMOHAPHMW TOMKM.

2. MoaatoueH dopmart 8o kmi, kmz popmar, map info map nonatoker npmkasz”
Ynen 8
APAAOIOT 5 ce meHyBa M raacu:
“METCAONOMNH

MepHuTe MeToA0A0IMK MM 3anasyeaar cneuvdukayuute aebvHvpalu so [ETSI TS 10] 250. 3a
MEPEHAT2, 32 CMTE ONEepaTopu Ce KOPUCTU UCTa MEePHa ONpema U WCTK MEPHK Tepmuianu. Bo
MeperaTa ce KOpUCTM METOA0/0MM]a Ha T. H. Npo3opew. posopeuoT moxe aa duae foctaser
Camo 04 METOAONOTM]a 33 TOBOP, CamO O METOA0NOIMj2 33 MEPEHLE HA KBZIMTET Ha rogop, camo
0fl METOADNOMjA 3a meperbe Ha CMC, camo METOA0NO0MMja 338 nPEHOC Ha MoA2TOUM MR HMBHA
KomBuHaumja.

MeToa0n0rMja 3a Mepee Ha KBA/IMTET Ha YCAYra-NpeHoC Ha roBop

o Benchmarking
" (e mepaT CUTE OnepaTopy NAPANEIHO.
MarneaoT Ha NPO3opeLoT M 3anasyea CAEAHNTE YCAOBM:
®  3a reHepupare Ha noBMK:
®  BpPEeME Ha BOCNOCTaBYyBare Ha NOBMK-30 CeK;
% Tpaete Ha nOBMK:
* CueHapuo 1-90 cek.;
* CueHapuo 2-120 cek.;
+ CueHapuwo 3-npoceyHa BPegHOCT HA TRaEHe Ha noBvk oa
CUTe OnepaTopKn AOCTARSHW BO nOCASQHUPDT uaap‘raﬂTpe,q Aa
Ce Npasn MepeHeTo
*  nayza nomery noBuun-30 cek,
* 3areHepuparbe Ha CMC:




s (e mepar o Kpaj A0 Kpaj CMC nopaku KOW ce ucnpakaar of,
MepHaTa ONpema K Ce NpUMaaT Co MEpHAaTa ONpema.
»  CoppruHata Ha CMC nopakata e 42 kapaktepu.Ce BpLIK camo
BOCNOCTaBYEBH:e Ha NojacseH nosuk (MQC-Mobile Originated Call)
»  Bp3UHa HA ABMKELE: HE noronema og, 80 km/h.
JoKonKy BO efiHa CKpUNTa ce mepeT U rosop M CMC naysata nomery HUB Ke e 10 cekyHam

o [okpenaT cnop Of NpeTnAaTHULMA MAK KPAJHU KOPUCHWLM

= Ce MEpW CAMO CNOPHUOT ONepaTep, AOKOAKY Ha NOKALMjaTa 3a Koja ce
OOHEeCyBa CNopoT HeEma 06jaBeHM pe3yaTaTh 04 MEPEeHa Ha
Arenuujata.QUTDOOR meTogonorvja~mepersaTa ¢e spwar so
HenocpedHa 6au3nHa Ha afpecaTa Ha KOja e CKAYYeH AOorosoporT,
$GU3IMUKKM WTO NOBANCKY KOAKY HM f03B0AYBA NPOCTOPOT Aa ce
MPUCTany co BO3MAOTO, HA NPETNAATHUKOT MAN KPAjHUOT KOPUCHUK
KOj ro NOKPEHan CNoporT.

*  3rnepoT Ha Npo30peLoT rM 3anasyea CAefHUTE yCNOBU:

"  Bpeme Ha BOCNOCTasyBare HA NoBMK-30 cek;

=  Tpaewe Ha noBUK-90cekK.;

*  naysa nomefry nosuun-30 cek,

= (e BPWW CaMO BOCNOCTaByBH:E Ha nojaoseH nasuk (MOC-Mobile
Originated Call)

=  BpemeTpereTa Ha MepereTo He Tpeba Aa e NoKpaTho o4 120 muH.

- MeTomoAOrvja 3a MEPEHE Ha KBA/IMTET HA YCNYra-MPeHoC Ha NoAaTouM

o Benchmarking

= (e meparT cUTE ONEepaTopu Napanenxo.

= (e BpIIV BOCNOCTABYBAHE HA NAaKeTCKa cecuja, ce mepw Hp3nHaTa Ha
NpPeHoC Ha NOAATOLM KOja Ce NOCTUrHYBa NPV CUMHYBatbe Ha
oapeaenv tecT pajrosu {04 AucTaTa Ha TecT dajnosu) nomery
ONepaTopoT v TEpMUHaNHWOT yped, MNaysata nomery a8e
nocnegoBaTenH NaKkeTCKW cecu n3Hecyea 30 cek.

=  (Ce BplwM meperbe Ha Bp3vHa Ha NpeHoc Ha NoAaToLM Ha
ANAMKaTUBHO HUMBO NPEKY PAANOKOMYHUKALMCKA MpPea, KOPUCTEjRI
FTP/HTTP npoTtokon, Ha Ha ogpeneHnn TecT ¢ajnesn {0a nucrarta Ha
TecT PajnoBu) KO ce NOCTaBeHMW Ha:

http://www.t-mobile. mk/speedtest/TEST_# bin;

hitp://www.one.mk/speedtest/TEST_#.bin;

http://www.vip.mk/speedtest/TEST_#.bin;

http://webadresa/speedtest/TEST #.bin;

Cepeep Ha AEK

= TecT dajnoT e co ronemuHa of SMB 33 Meperbe NO HaceNeHn MmecTa
TecT dajnoT e co ronemmya o 1 MB 3a TecT pyTn

" omery cekoj TpaHcdep Ha Tecr ¢ajn BO egHa cecvja uma Nay3a o4 5
Cek.




"  bBp3nHa Ha gBUMere: He noroaema og 80 km/h.

ﬂOKOﬂKV BO €4Ha CKpuNTa Ce mepeT 1 roBop WM NpeHoC Ha NoAaTOUM naysa

CEKYHA M.

- MeToa0n0rvja 38 Mepere Ha KBaNUTET Ha YCAYra- KBRAWTET Ha FOBOJ

o

o

o [lokpeHaT Cnop o4 NPETNAATHULKW WAW KPajHU KOPHCHUL,

®  Ce mepw CaMO0 COPHUCT ONEePATOp, AOKOMKY HA NOKauMjaTa
OgHecyea cnopoT Hema ofljaBeHu pe3yaATaTH 0f Meperba Ha
AreHuwujaTa, Bo cayuaj nokaumiaTta na ce Haora BY penpeseH
obnacr Ha ogpeseHa 30Ha, Ke Ce 3eMaaT BO NpeABUA pesyn

penpe3eHTaTMBHATa 20Ha
®"  QUTDOQOR meToporOrMja—meperaTa ce BpwaT

61M3KHa Ha agpecaTa Ha KOja e CKayJeH ,u,oroeolIi)T, duz UK
noBANCKY KOAKY Hu A03BOAYBA NPOCTOPOT Aa NpUCTanume ¢

BO3UANOTO, HA NPETNABTHUKOT WK KPAjHUOT KOPH
NOKpeHan CnopoT.

= Ce Bpwwu meperbe Ha 6p3vHa Ha NPeHOC Ha noAaroum Ha

anAMKaTUBHO HWBO NPEKY PAJUOKOMYHHUKaUWCKa
FTP/HTTP npoTokon, Ha ogpegeHu Tect dajnosu
$ajnoBu) KoM Ce NOCTABEHW Ha:

o http://www.SPOREN_QPERATOR.mk/spd

®  flucrata Ha TecT dajnosute e co ronemuHa 1 MB uav 5 MB

* [omefy cekoj TpaHcdep Ha Tect ¢ajn BO egHa ced
ceK
®  bpojoT Ha CECUMM KOM ce MepaT He e noman og 30

"  BWAOT M COAPMUHATA HA CECUjaTa Ce Kpeupa BO 3R BMCHOCT O

pPasnAuyuHKTe NOTPebu npu meperse.

OueHka MOS — Mean Opinion Score — ITU ro gedunupa

npegeduHupana ckana, cnopeg koja cy6jeKkToT (geanumupada AVMHO

OLEeHYEBaHE CNopes HeroBO MUCAEHe 38 nepdopMaHcuTe H
TeNeOHCKM CUCTEM KaKO 33 KOHBEp3aumja Taka W 3a c/
marepjan.

CMCTEeMOT KO ro KOpWUCTH AreHumja 3a cHUMare Ha MOS ¢
anropwtam. Perceptual Objective Listening Quality Assessme)
3a gobusaree Ha MOS-LQO oueHyBse.

" MOS-LQO - npercrasyBa OBjeKTMBHO OUEHYBatbe
roBop, a OLEHYBAHETO Ce BPLUM CO reHepuparbe Ha
Ha MOS-LQO epegHOCTUTE,

[MoBWLM ce reHepupaHu co KopucTere Ha Nemo Qutdoor an

38 MEPEHE Ha KBANIUTET Ha roBop KopucTejkn POLQA anroputam.

3a reHepupare Ha NOBUK C& KOPUCTH CLEHAPUOTO og, ,MeTo

Ha KBAJIUTET HA YCAYra-NnpeHoC Ha roBop “, C& KOPUCTAT 3 TengBOHCKM an

nomery His ke e 10

CHUKOT KOj

WCTEjRK

Ha TecT
#.bin;

aoas

Kako Bpe

1 TpaHCMUCll
yliare Ha

e Basupa POLQA
nt (ITU-T Rgc. P.863)
Ha KBa/AMWJeTOT Ha
NOBULM W §HUMAE
FIMKaTUBHO PelleHune
nonorvja sapmeperve
partw, co




annavKauuja 3a KoOMyHUKaumja M cnopegysarse Ha roeop Nemo Media Router, u
Nemo Voice Server, CO MOMHOCT 33 mefycefHO KOMyHuuupatbe, C& Co ULen
CHUMAFE U penpoayumparse Ha MOS-LQO BpeaHOCTU.

o KsanureTor Ha roBop Ce MEPU BO NpaBew,:
=  mobuned ypea — cepeep {NojAoBHa HACOKA);
o Ce Bocnocrasyea noeuk mobile to fix, ce cHMmaar MOS-LQO epepHocTUTE BO
ABETE HACOKM:
=  KopMuCHM4YKA cTpaHa — moBunen ypepn (nNojooeHa Hacoka) — oueHKa
Aotuena oa crpaHa Ha NMR kaj mobunuumot ypes,

MeTvoaonornja 3a meperhe Ha DVB-T curHan

o Benchmarking
= Ce mepar cuTe DVB-T onepaToph napaneHo BO CTAUMOHADHK TOMKH.
= Ce mepw HMBOTO Ha none Ha DVB-T curuan

o [OoKpeHaT cnop oA NpeTnAaTHUUM MAM KDAjHU KOPUCHM LM

®* (e mepu camo CNOPHUOT ONepaTop, ADKOAKY Ha NOKauujaTa 3a Koja ce
OAHEecyBa Cnopor .

*  QUTDOOR meTogcncruja—meper:aTta Ce BPWar Bo HENGCpeaHa
6AM3MHA Ha agpecaTa Ha Koja e CKAYy4eR AcrosopoT, GU3nuKK WTo
noBAMCKY KOAKY HW A03BO0/YBA NPOCTOPOT 43 NPUCTANMME Co
BO3MNOTO, HA NPETNAATHUKOT MAK KPajHUOT KOPUCHHMKOT KOj 1o
NOKPEHan CNopoT.

Ynen 9
APHUANOTOT 6 ¢ medysa M rAacK:

"TecT pyTH
TecT pyTu:

ABTONAT ¥ MarucTpanHu naTuTa:

- Aennuwuya 1: Tpanmpa co P. Cpbuja (Tabanoerue}-Kymanoso—MunaguHoeupm—Benec-
Fesrenunja-rpanmua co P. Fpunja (Boropoguua) (176 km);

- Aennuwua 1': NMpunen-Fpaacko—Benec-Kymarnoero—TpaHuua co P, Cpbuja (TabaHorue)
(200 km);

- fDeannuym 2: Tpanwua co P. bByrapuja {fese Bawp)-Kpuea ManaHka—Crpanun—

PomaHoBue (KymaHoeo)-MunaguHoeum—obukondmua Ckonje—Teroeo—TocTvBap—
Kuueso—Togomosse—CTpyra—-rpaHmnua co P. Anbannja (Kadacan) (298km);

- Jeanwmua 3: Kpcrochmua lMogmone—Oxpua—Kocea—PeceH—butona-Tpuaen—Benec—
Wtun—KoyaHu-enveeo—TparHuua co P. byrapmja (PamHa Huea) {318kmj);

- fQeanupa 3" Tpavuya co P. AnBaumja (Ce. Haym)}—-Oxpuwa—Kocen—Pecen—agendvua
BuTona {kpcTocHUUA KykypeuaHu)—rpaHuua co P. Tpumja (Meywutauja) (127km};

- fDenanvua 4: Tpavuua co P. Kocoso (Bnaue)}-kpctocHnua CreHkoeeu—0BMKoAHULA

Ckonje-NeTpoeeu-kpcTocHMua Benec-Ceet Hukone-lUrnn—Pagoeuw—Crpymmia—
rpaHuua co P. byrapuja (Hoeo Ceno) (20Skm};



PervoHannu natvibTa:

Aendunua 5: butona—femup Xncap—Kuyeso—-MakeaoHcku bpog-Npunen (1

KM);
Jdennvua b lesreauja—Borganun—Crap ﬂ,ojpaH—BanaHAoBcr—Cprmnu:[I;eposo—

Nexueso—denyeso (139km);

Jdennnua 7: CipaumH-KpaToBo-TIpo6GuWwTMn—packpcHiYa
BuHuua—beporo (118km);

JdenHvua 8: ApeHoso—Kaeagapun—HerotuHo-TNeneanwre—LUrun-Ceetn

Kymaioso (140km)
Aennuua 9: M'panuua co P. Kacoso (JaruHue)}-Teapue—JeryHost

KpynuwTe

FKoMaHW—

HuKone—~

e—Patae—Ll

NYULLTE—

Tetoso-TNonosalllanka—Tetoso-TocTusap—Masposu aHoBu—eBap-Ctpyra (R30);

Aennwnua 10: rpanuua co P. Fpumja (Mapkoea Hora}—Makasu-Liapes fJso

Crerve—Otvewieso-Tpnejua {BOKm);

TElHEBO—

3a Tect pyTuTe He e AedUHMPaH MUHUMANEH Bpaj Ha noBuuy. EAHA TECT pyTa ke Guae fsmepeHa

MUMUMYM EaHaL.

JOKONKY Ce HanpaBaT meperba Ha AN oA eAHa TeCT pyTaTa , pesyaTaTnTe of

BO BHYMHWUTE pE3yNTaTH 3a UCTaTa.

NPUAOIOT 7 ce meHyBa m raacm:

“Bo cnepgHata Tabena ce pgajeHu HaceneHW mecta co uHpopmauMja 3a

Ynen 10

JOHMja:

MEPEHATa

NOBULLKM COTNACHO NOCAEAHUOT OQOLUMjaNEH NONWC Ha HAaceNeHUeTo Bo MaKey
Hacenenu mecra- OnwTuHu co | BP-Ha MuH. Bpoj Ha nosuuY
Hag 15000 xuTenn HaceneHne
Cronje 506926 2028
KymaHoBO 108048 432
TeToBo 90650 363
loctueap 83018 332
Kuueso 30403 122
Jebap 20483 82
Oxpug, 53006 212
Crpyra 64956 260

Bnesar

MUHUMmaneH] 6poj Ha

17




Butona 92905 372
Mpunen 75898 304
Bunvua 19938 80
Whrun 48578 194
Benec 54955 220
Crpymuua 56533 226
KovyaHu 38058 152
Kaeagapum 38968 156
HeroTuHo 19414 78
Pagoenw 28870 115
CeeTn HuKoNe 17966 72
Kpuea ManaHka 20257 81
Fesrenuja 22846 91
bpeeHuLa 15885 64
Henueso 17505 70
Borosuibe 28997 116
HenuHo 24390 98
Nunkoeo 27058 108
Bpanuyuwre 25399 102
HauHaeH 15894 64
Mpobuwran 16193 65
Pecen 16825 67
CryaeHUYaHN 17246 69
Teapue 22454 a0

”



YneHll
NPUANOT 8 ce meHyBa M raacu:

(1) AreHuymjaTa ke objaBysa pesyntati of mepersa Ha DVB-T BO cTauMoHapHm Toqr Bo .kmz
dopmar co MHpopMaLMKM 33 JATYM Ha meperse, UMe Ha DVB-T Onepartgp, HUBO HFP UzMepeH
curHan co Hbopmaluja 3a noKpUueocTa.




(2) AreHUMjaTa 32 ENEKTPOHCKU KOMYHUKaLMK NoAroTeyea MasewTaj 3a coctojbara Ha KBAAWUTET Ha
YCAYTUM 33 HACEAEHO MECTO, TECT PYTA M HALMOHANEH M3BELLTAj 33 HALWMOHANHN MOOWAHKM onepaTopK Ha
PenyBauka MakegoHuja BO chegHnoT popmart:

ACIK

AfEHI.lHJﬂ 3n EJTEKTP H H'! KOMYHAK AL

WU3BENITAJ 3A COCTOJBA HA KBAJIUTET HA
YCIYTA 3A HACEJIEHO MECTO XXXXXXX
JTECT PYTA XXXXXXX /HAIIMOHAJIEH

HALUMOHAJTHA MOBUJIHHU
OIIEPATOPU HA PEITYBJIIMKA
MAKEJJOHHUJA

20



ITogrorseno
on

CexTop 3a KOHTPOJIA M MOHUTOPHHT Ha paguodpeKser

Conopes TIpaBHAHHKOT 38 NapaMeTPHTE 3a KBAJIUTET HA
KOMVHHKAaLUKUCKH YCJIyrd, Ha4HHOT U MOCTaNKaTa 3a BPIICHE H
COAP:KHHATA, GoPpMAaTa H HAYHHOT HA 06jaByBambe Ha HHGOPMaLMH
Ha jaBHHUTE eNeKTPOHCKM KOMYHHUKALWCKM YCIYTH,
KOMYHUKAUHH TH KOHTPOJIHPA H MepH NapaMeTpHTe 33 KBadHTeT
KOMYHHKALHCKH YCAYTH, H €OrlacHo 4neH 16 of 0BOj PAaBUITHHK

www.komunicirajmk.

Bo cormacHocT €O JHHAMHKAaTa Ha paboTa H PabOTHHTE 3
KOHTDOJId& M MOHHTOPHHT Ha paauodpekBeHLHH, 0bjaBysameTo Ha
NojeNeHo cropes HaceleHH MecTa/rtecT pyTu. Hacenenute mec

AreHu,uI

1005051

jABHHTE

a jaBHUTE
HCTHTe TH

amayH Ha

NMOJATOLHTE KOM ' gaBa Ip>KaBHHOT 33807 38 CATUCTHKA Ha Penybauka M

MOCAeAHHOT NOMKAC Ha HaceneHHe Ha P. Makegonuja.

CornacHo npusor 6/mpuaor 7 of rope HaBeJEHHOT TpaE

H/IHHK,

o6jaBysa NMoAaTOLHTE Of COMCTBEHUTE MEPEIHA N0 OJHOC NapaMeTpPHTE 3a

venyrute 3a Tect pyra/Hacenmewo MecTo, 3a oneparophrte: OH
yeiyrs, T-Mobnne Makegonuja v BUI Oneparop JOOET,

E Tenexo

JEKTPOHCKH
W Mepemse,
KBanUTEeTOT
NEeKTPOHCKH
NEeKTPOHCKH
HjaByBa Ha

HH CHopeq
e0HH]a 0f

HUHjaTa '
BAJIHTET Ha

HUKAIHCKH

21
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KpaTox omuc Ha KOpUCTeHATa OTIpeMa 3a Mepere U MOCT-TIPOIleCUparbe:

. Mepemara 4 MepHaTa ONpeMa I'd 3alla3yBaaT TeXHUYKHTE cruenudgrranmn e utnpaii
Bo ETSI TS 102 250;
. KopucTeHa e coUCTHIHpaHa ONpeMa 3a CHMyJaliHja Ha KODHCHUYKO KCKYCTBO, BO

KOMOWHalLMjA ©Of XapABepcko/codTBepcko pelleHHe 3a TeHepHpame, aHaln3a H
objaByBaibe Ha [IOAaTOLNTE;

. MeToRo07ICTHHTE KOHM CE€ KOPUCTEHM 33 MEPEIhe HA NapaMeTPUTe 3a KBaJWTeT Ha YCIVIH
nofgerando ce objacuern Bo [lpuaor 5 (Benchmarking! op [lpaBHIHHKOT 3a
MapaMeTpPUTe 3a KBAJIUTET HA JABHUTE eIeKTPOHCKH KOMYHHKAIMCKIY YOIy I, HAYMHOT 1
MocralkaTa 3a BpUIeH:€ HA KOHTPONA N Mepeme, colpkHHaTa, dopMara 1 HAYMHOT Ha
objapyBatbe Ha wuOPMalMM BO BPCKa CO KBAJMTETOT HA JAaBHWTE eNeKTPOHCKH
KOMYHHKALMCKH YCITYTH.

. 3abeneiuka:
. 3a reHepHpalbe Ha MOBHK KopucTeHo e CueHapwo 2 of [lpwmor 5, o HapeeHHOT
P aBHIIHHK.
. Bo kpenpameTo Ha NAKETCKa CECHja NPpM Mepeme Ha KBanuTeT Ha yoiIyra - IpeHoc

Ha TIoAa ToLM, Kopucrew e dajn co ronemuna o IMB/SMB.

. 3a00/DKUTeIHUTEe  LeIHH BpeJHOCTH Ha IMapaMeTpHTe BO l"painIJ,HTe ce
OAHeCYRaaT Ha HAHOHAJTHHOT 11313eurra]’

22
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Bo cornacHoT co [IpaBHiHHKOT 33 MapaMeTpuTe 3a KBaJMTET HA jajHMTe elek§hOHCKH
KOMYHUKAIUCKH YCJYTH, HAYHHOT H IOCTAlKaTa 3@ BPILIEHE HA KAQHTPONA M Mepeme,
COAPKMHATA, (opMara M HauMHeT Ha objaByBame HA WMHEMOPMAUHM Bo B[fKa Co
KBAJIHTETOT Ha JaBHUTE eIeKTPOHCKM KOMYHHKALIMCKM YCJyrH, Ha clieqHuTe Tafenu ce
AafleHH Pe3yaTaTHTe, Bobuenu CyMapHo 33 BPeMe Ha U3BPUIeHHTE MepdHha.

IlepHopoT KOra Ce BpIIEHH MepemwaTa:

- XXXXXXXX - XXXX.XXXX

Pacnipegenfara Ha 6pojoT Ha reHepUpaHK NOBALK JafEHH BO HaceeHHTe MecTa e frobued
Crioped, NponopLyoHaIHa nojenba o ogHOC Ha rYCTHHA HA HACEIeHME BO gageHda fIITHHA
Cropes NOJATOUHTE NpPEB3eMeHH 0f NOJATOUNTe KOH T'W AaBa JpkasdHuoT 3380J 3a
CaTUCTHKA Ha Penybnuka Makeponwuja.

bpoj Ha MHHHMBReH | Peaanavpan | Peannsngavn |Peanuifinadu
Hacenewo mecto HaceneHne |6poj ua wrnoBMuM OB A0BHUA
OBMLUM Onepatop 1 |[Gnepatop 2 |Onepargp 3
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Hueo Ha mepeH curHan og,
mobuneH TenedoH

|
I
l ™ G5M HuBo (>-95dBm)
® LTE nmeo [>110dBm)

W UMTS Huso [>-105dBm)

| OHE

T-Mobune EWn

JOCTanHOCT A0 MpeXa

B KOMMEE JEN OF, BREMETD MOBHAHMOT YA HETEKTHRA NOMRHEHOCT CO;

CHIHEN He2aBMCHD O, Texuonornja‘ra

4] a a
OHE T-Mebune enn 3aA0NKUTEAHS :
LEAME BRPESHOET
AeduHApaHa 0g

AEK {=,%)
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HeycnewHu nosmnuu i fpekuHaTUNOBULM
|
B 06up 3a NOBUH KOH BanmdeH 6poj, Bo 0BNACTa HA ROKPHBArLE, | = ROBMLM KOV BEFE CB YCRELLHO 8CNOCTABEHH U Be
NPH WTO HKTY MOBUHOT € DATrOBOPEH, UMTY NaK CTPEHETA Hoja UMaaT A0AENEHT CcooBPaKasH HIWEn, 3 ce npeme'n
noeHHyea ApLenoaHsaea TOH 3a 3a¢aTeHO WAH NaK TCH 33 npea aa ﬁu'an JBBPLEHH 04 Kp*jH“DT HOPHCHHH
SBOHEHE
2 2
%
Q o} Q Q 0 0
OHE T-Mobune BHN 33A0NMHTEANHE OHE T-Mobune Bun AMMTENHE
1{8/1Ha Bpe gHoCT LARHA BpeAHGLT
AeduHMpPaHa ng, E MHH paHa Og

AEK (%) i AEH (9]
[P




=

Bpeme Ha BOCnocTasyBakbe Ha NOBUK : MNpeHeceHn SMS nopaku
W EPEMEHCKM MHTLDBAA OF MOMEHTOT HOMA KOPWCHMKOT HCNpaKa ) B ofHOE Ha BPoj HA HOPEKTHO NpeHeceH K SM5 Nopany u
Baparse 33 MOHEKUM|3, €8 ADAEKA OHOJ KOj I reHepupa ' BHYMHWOT Bpoj Ha menpateny SM5 nopadn

NOBMHOT He npumi "ALERTING" pexa noBMKOT ce BOCNOCTABMA

a8

5

-

T %

=

x

g

0 0 () ; 0 () ()
e s e ———— —_— ; S
OHE T-Mobune BN 33A0AMHTERHG ' JHE T-Mobune BUnN 3anommATENHA |

LEnHa BRpeAHOCT UgAHE BPBAHOCT
nedyHWpaHa og AgdHHApaHa D

AEH (<, e} AEK (>,%)
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KBanurer Ha rosop

B Ce perycTpypaat MOS oLUaHKUTE KoM o8 00GWBaaT o0 MepebaTa BG COTNAEHOT Co
FTU-T-P.B00

OueHa

OHE T-Mobune BHN

*neronema speaHOcT e noaobpo

27




HeycnewHn obuamn 3a npuKavysatbe
Ha NAKeTCKM KOMYTHMpPaHa Mpexa
(AFR}*

! | ] BepC‘ia’THBCT AZKA NReTNAATHHK HE MDMe 43 BOCNOCTaBW
TCP/IP KOHEKL WA A0 CEPBED KOj HYAW CEPBUE

0 0 o]

CHE T-MoEune BKN

*nomana epe AHOCT e nogo6po

MNpekuHat cecum Ha ycnyrata (SSFR}*

® o HOC NoMEry BOCNOCTABEHMU CECUW W CECH W NPEKWHATM HE Ha
£aparLe HA KOPUCHHKOT

0 0 0

CHE T-McEune BEHN

*nomana epe aHocT e noacteo
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Bp3auHa 3a npeHoc Ha NOAATOLM NPeKy PajUOKOMYHUKaLK

CKa mpex

KomBWHUpaHo no rexHonormu (GPRS, EDGE, UMTS w LTE) 3a HaceneHnn mpcra

B DL - npumarse Ha $aja co ronemuHa o SMB - R UL - npakarse ya daja ca ranemuda of 5 M8

Q a Q a Q a

QHE T-Mofune BUN

[

=

FACNKHTENHE UeNHEBReaHOCT

AedHHKWpana o ARK 3a DL
{>3Mbps]
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Bp3uHa 3a NPeHOC HAa NOAATOLM NPEKY PAaAMOKOMYHUKALLMCKA MpexXa
KombBuHupaHo no TexHonorumn {GPRS, EDGE, UMTS w LTE) 2a TecT pyTtH

A DL - nprmarse Ha dajn co ronemuda o4 IMB - BUL- npakatbe Ha dajn co ronemunz o 1MB

0 a o] 0 a 0
OHE T-MoGune BHD 2BA0NHHATENHT LENHT BREOHOCT
AebuHnpana o0 AEK 3a OL
{=2Mbps}
10
Ynen 12

Bnerysare 8o cuna
(1) OBoj npaBWAHKMK Bneryea BO CMAa CO AEHOT Ha HerosoTo objasyBarbe BO CaywbeH BECHWK Ha
Penybnuka MakeaoHuja.

(2) No eaerysatbeTo BO cAa, MNpaBuaHuKoT Ke buae objaseH Ha peb-cTpaHaTa Ha AreHumjaTa.

Aupektop

.. PobepT Opaanocku
oy St %

Haw 6poj2d 0/ — /ZQS_/S'
Cxonje/@« (92 LOSST
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