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nPKUNor1

BpeAHOCTH 33 MapaMeTpuTe 3a KBANUTET Ha jaBHWU YCIYTH 33 MPeHOoC Ha
nofaTouuW Npeky pUKCHa Mpexa 3a LUMPpOKONojaceH NpUcTan Ha MHTepHeT

- KpuTepuymiu 3a KEANUTET HA YCNyra 3a NPUCTan Ha MHTEPHET NpeKy
HUKCHU Mped

KpWTepuyMUTE Nponneryeaar of onpefentuTe B0 EBpONCKaTa perynaTvea 34
NOCTOEHE HA MAKCUManHa, MUHUMaNHa ¥ BoobrdasHo aocTanda fBpavHa 3a npucTan
Ha MHTepHeT (Dp3nHa Ha cHMHyBare W Bp3vHa HAa Npakake), NPOCeYHO BpemMe Ha
OOUHEHE, BapWjaumja Ha JoUHeHEe W 3aryDa Ha NakeTw.

CornacHo oeve Dapara, AEK Kako KpWTepymMW 38 KBanWTeT Ha yCnyra 2a
NEWCTAN Ha WHTEPHET npeky GWKCHY MpeMK ™ oNpedenyBa WCNONHYBaHkETO Ha
CNedHUTE BREOHOCTH,

1. BpavHaTa Ha NpucTan M 2a CUMHYBEake W 3a npakare, Tpeba fa e noronema

0f 20% of poroecpeHaTa bparHa B0 Hamanky 95% of BpemeTo.

2. Bp3avHaTta Ha npucTan v 3a CUMHYBaHkEe W 238 Npakade, Tpeba na e noronema
0f /5% of poroecpedata bparHa o Hamanky 0% of epemeTo.

3. BpavHaTta Ha npucTan v 3a CUMHYBaHkEe W 238 Npakadke, Tpeba na e noronema
0f 90% of poroeopedata bparHa o Hamanky 20% of BpemeTo.

4. T1pocedHoTO BpeMe Ha JoUHeHe He Tpeba 0a e noronemo of 100mMc

5. [poceyHaTta BapwjauWja Ha foUHeHe He Tpeba ga e noronema of 20mc

6. 3Jarybarta Ha naketw Bo 90% of epemeTo Tpeba aa e nomana og 1%

2a aa bude yonyrara keanuTeTHa, notpebHo e aa buaart wenonvetn CHITE
KOMTERHY MK .
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Mpoueaypa 3a Mepere Ha NapaMeTpuTe Ha KBaNuTeT Ha MHTePHET BO (PUKCHA
Mpe’Ka CO KOPUCTEHbe Ha HAMEHCKa COoHAa

Mepere Ha napameTpuTe Ha KBaNWTET Ha WHTEPHET BO (hMKCHA Mpexa co
KOPWUCTEHE Ha HaMeHCKa COHAa ce BpLUM Of CTpaHa Ha TeXHWYKO Nvue BpaboTeHo BO
AEK, Ha agpecaTta kaje WTOo € CKIyYeH npeTnnaTtHUYknoT dorosop.

Mpea fa 3anoyHe MepereTo, MPeTNNaTHUKOT € AOSKeH Aa NoTnuwe usjasa
Aeka rv npucaka ycrnosuTe 3a Mepete CoApPXaHM Bo UsjaBaTa.

|-|pl/l nocrtaByBake Ha MapaMeTpuTe Ha MepeHheTo Ce KOpUCTaT ycnoBute
CogpxaHW BO NPeTnnaTHUYKNOT ,D,OFOBOp.

TexHUMKOTO NWUe ja NoBp3yBa CoHAaTa Taka Aa Taa ce Haofa mnomery
TepMUHanNHaTa onpemMa Ha OonepaTopoT W MpexaTa Ha KOPUCHWKOT. LlenokymHuoT
cooOpaKkaj Ha KOPWCHMKOT ce MpeHacovyBa Taka Ja MOMWHYBa HW3 CoHAaTa,
BKIyYUTENTHO U coobpakajoT Ha Ge3KMHHNOT UHTEPHET.

TexHuykoto nuue og AEK ja koHdurypupa coHgaTta co napameTpuTe 3a
MepereTo U ro NocTaByBa BPEMEHCKOTO pacTojaHue nomMery Ase noeguHeUYHN Mepetba.
Toa pacTojaHue He Moxe Aa Buae noManky og 15 MUHYTK.

Mo nocTaByBakeTO Ha NapaMeTpuTe W CTapTyBakeTo Ha CoHAATa, TEXHUYKOTO
NnLUe ja ocTaBa coHAaTa Kaj KOPUCHUKOT A0 3aBpLUYBaHe Ha MepeHeTo.

3a ga buge ycnewHo MepeweTo, coHaaTa Tpeba ga Hanpasw Hajmanky 100
ycneLwHn noeguHe Hn Mepesa.

MNoedguHe4HUTE Mepewa Ha coHgaTta ce crejaTt of cTpaHa Ha AEK npeky
annukaumjaTa sa agMuHUCTpauuja.

Mo MeperweTo, TexHWYKO nuue od AEK noBTOpHO oOW Kaj KOPUCHUKOT, ja
WCKMyYyBa coHAaTa W ja Bpaka MpexaTa Ha KOPUCHUKOT BO nNpeTxodHaTa cocTojba.

MocTankaTa 3a Mepewe 3aBpllyBa CO NoaroTeyBake VI3B€LIJTaj 0h ycnewHuTe
noeanHevyHU mMepera, CO HasHauvyBake 3a WCMNOoJIHyBake WKW HeWCnorHyBake Ha
KPUTEPUYMWUTE 3a KBANMUTET HaA yCcnyrarta.



dlstbd-1 135 CM/ 12 Wjo2I80td
Ha Peny6nnka Makepgonuja

621 e =ED © | dsgECuO BHE @ | E CY sitg
] tsigs @zO ydzj dz CBddf8O e d ydej dpudQ B TCis] di3@adidaQ d @ s1B dfls gzd

MisOoOdI P O ot ot O Mts @S dEH209 CERTPs (2) ©H

C tzgtsis @ dzp © fy Gefj dsWdzaf Q@ (¢ dzlssy dzdzef § M

4Ot § e © @z OB 6. 39/ 2014, 188/ 2

44/2015, 193/2015. 1/ 2018 dr @ s%B6GEOSH di 5@ J d LM L5 Odidh | GotzdyBzd - €

b cj d2P@ Q dd$ ©fg iz B P 2B ° Odzlz OtBlged O S izl Ctsd g OGBEHEJ IsJ

20196 5 d dECHzj f) j
D fgPetsls B BwPHE | HisdhnHzOls
V1oIR[ L RS 2@ ©@itdd i © oddf dz0 @atf | puzlgled- Cts

014, vydzj dz 3

10 tdrarr 10 Ry | o1 redl dsdz§ Qdfiyf ddizfi O HefiPaidy ¢ j daPpd H O
(JEst J#sR HPL RS R R Yw R CEBOIzMo OO j-fflsdz® HARBOH gz@ 5 )
S[R wrulfu dpuv Igur mod T &f 5§ sdg@ts | joibls eiffjL O USIPE O] ol O
s{fvirRs ARG [t([rd (2)) @@ jddf | © oddf jdsO Gzl | [ tizfg Gzd
C tgdz§ Qdtfif dAEfcH MlsOe (1) HEMY ot
Y dzj dz 1 dzcp B tedfsEd todfts2C SifjntsiPjuiz &z dz0 o s
1 to jo34 Is f toQfdey.

@)l (BBl B EBBOjsHW ¢ j PO ¢ J
(Ve s otustlidd] B Jf wftsf b Obs w@B@Padsty j H ESTOo h OfFE | W digh Gp & tf sardete] §
L © odfdf jdzO Gzdf | [p tzfy ed BEG QY - LS C BWe@HbIzsk@ GdsEe BV St
&k Qs 6 BIYQ Ols®@ teF jjdz@ et (4) ¢ dQOdergis H OH Sl BOGESS  dzO
d3de J ¢ f tanfdzO j8l@sdpd @ dzQ dese@ 8Ok © G  sdzfpCzd GEGQthy ddizff H@®ByEB L
dz@ dztsds@ d o 5 o to ) OB BistsO Catp j  § dAP B gz) dzdzds@pd dz B g 6 dZDOF Mo @O G ¢
Is t6 fy God 32 Q Chyf daizff B sHHoacd Ol -f whshis Chgesls) @ O] W 9dd d o’
Clkz d200 o Dt z§ QASHP B HM Isde@O § @A ¢ H SYECD s & N H O O sko
0GJ PP @ s € fyizd € 9], BBSI HEBZO] daOgzjtc GFOOKGS Otisls> j B MAls H 1S
deh s fibly C¢ ¢ jodspd Mtcded aaEgnh diOfeti@l | t@BPlsted,- §5 dL
(2) ¢ ¢ j ZPF & Suing Qf i3l d wifBPusy j o Bzt | BEH daH BIIOO dp@dsf § HyGs
L © odfdf jdsO Gt j [ tefy Szd G QCHY - Z i O deO®ms 5 dp@fcz@MEls o O MJO  dzO
&zl ¢ d b Istisk hEgd O daaided, ¢ sOpglza O dzdzd 5P My dop@AREE s o (WO L O Isifls tizisd
) dajoadj d2dO efs dzjaGled 3z Q iy ddizfy U GuzQEEls o I8 O WRISEPLE GO WD b 6 H
-mQEs s @y ddf jSigE ddzizdntS @D HEpO d2S s dedsidathd) L ezEgyH  dAOflzpiGEE i ©PO
¢ gz QAUP  Biej § O d3jus] L @4 Lo Osj o wodded {himjzd dzO
- MmO dizff G egshd s05d i jdeodd 69 hd Isd Hegdy ot S ¢ .J©O
oW B QP  dfed 3 O

-0z Gtgfe e s ftzj 1§ & dzO vydzj dz 4
DVB-T Md.¢ dzOdz {®th¢d @6y j§ sty o ]
L O &ipPls  didh |’ Gutrd@zd 22§ Q dChyf
vy dzj dz 2 gz ¢ o
IDMCO B d] jL &g 50w Oo
J &zb & & d e Qi dizfiy d (1) ¢ dgodm gy s todpjide@ © @Jtds

IsJ @ odfdf jdsO @@ b tizfy Ged A3z Q iy
(1) cPhlse@uegnd &HABO O izt d HHisdacd Ols Yl OO HOEH{ O
detf § | tizfg Sz 3 e @ oA dAzfp t) slzmthts f) oy AP BIEJOMPR K § jd2d B @jtdst § © edff
Mg Otetsis @ dds CRelaf] (U 9dd GHBO IsjdO G btz zd GGty dizfp oL
o dodd. € ts s @zd EGzOfsY s toff tafrtiz@re § dzd $ tjatz
[ fgPeclseB@eg i d Ly jdz@&n ¢ tdday ¢ ¢ Hdr 6 sfOBPEdy 5 O
dzi i fo 3dzdzCdts o dsf@ odfdf j Is dz@ifisc dzQ ¢ (2)f fGBOBE | Bs@Pc | P Osdg R Ols
@ | cBPd] O odflf j IS¢ £ B dzQy des lysd @t j B &M i3] jdzd © @Jtdsf J
o5 Ydzj dz 13tcolydEd. M50 5 L © odfdf jdsO @z | [ tizfy Sd 3z Q A - &z )
() o] Ol j DG | LaFfo tf og g1 izt Ists  die gedz OlsizAnedis §  f izl
HBWBjldE ] fisdhzolszd @@ jud i © o0 d diftedad toldiy y d
dzt§ | de® jis HzQ B SClsdj ¢ EPBEd P & Risdz  (3) ) ) debOdzd tigfydets QL &l @ O jdzO
< Jd 386 Qd (BEREC),fls 0@xd$ i / dlsiided-y MY Ste  @dejjdaP@ s s dgfp & Qzd © @G jtdss |
CHJ VG 9d k@ & SfCls dzf fpidzq Qi L © eddf jds@ iyt J' s ts figjO B sdglz  twefg 4
qd disfii ZUs®) Is © @ztaf O ETSI), [ 6o SyfStfls BY s H & QA tof @& sls dzfifs  fyGatkls ¢ s to
Is § Us@) Is 0@zl @F @CEN), [ ¢ SifCrfls os@bty UsO § tdsjdety G0 teldfy] y@dp ¢ j PG O dds M
J dz$ @sgdEdCUO Ty B@idPpd QCENELEC), [ j' £ to & d  {lscfffs jdiaflzQidd O g O d3tsQ)
dz® EO O ‘@z ¢z§ Bidz§ @ @TU), [ | 2O H O BFEHOJ o KtdzG ©Gjdst | dzefQ  frpsw
tc ED O ¢ ®E P © @) s wara Qg @SO), [ j' £ Qs fiplis dzd § M § i Czch B BHEEEIS



12 W% jo2BWO0Oted W I 354 Is &5
Ha Peny6nuka Makepgonuja

ydzj dz 5 dz@ © @G jtdd$ | © odddf jdsO Gaf | pozpled- ¢
[ O d2ojuts] L QfId® dPpp J dzifzu§ Qdhy dzig[dfgesstils it O Bdzq
Is to )z 3B2§ @ S dikfif N Ists Bfg Jr Otss jBldzts & P Ctfictifdp dizO S 1AMk |+ gztied. O
[ iz @ a0 gidzd @ dUE Btej % O ¢ B jf o] jdo@ BBt J O odfdf j dzO
L @Ef | btz Ged GG QIS dAfd] /  dzd  dzO©
0cj EDE tddfy jdz@3jde0 totfd e "tafj IMEl-lsj  Hz@BaflzQldf |  Hzde j CdsH te disiy
H txiad e jOdzf ®@jtdsf j. @ odfdf j dzO @aAf | ¢ ¢ j ddDG Bo O G dO
J o © 1 Czd 312G Q iy dAizff Ists sy Y 2O @) [ fgPEtls b Y BOjd@ ¢ | ddP@ O
Ol ¢ lf EOOptEOE g QAP  d3te 3 O segfd dgsipld gk Ojdz@ @itso d HGL
dzddp© dzgss dzO flzts tzgsCsH 102 4 digBse  dzO
Yy ozj dz 6 FTP/HTTP jotg fipts wRjcfzjdz@ to dedizd taljts fn)
1)) @@iddf jL @ odddf | SW def @dints Sodsd BOSYdo s s dazi g S H gztsdzO
1 tesOddee], ¢ ez Oz j Wbgd CB8EISHRDO] Ists
L@@l sl GH§ Qi dizff Yie My (4)[ fYOEsls s Biieg g d § ks fls
Misdz@ dzCOLHOHHE QAP s § 1 ] delzQ] dET P Mol @ taljts tpQf 8 ®FJ] H O
B3] nBH @Hb&] 9F GakeyBG QVNC). o to"fe &0 jzd B s Y ds oul® din jezj
I € dz g ishbsO ot HBH GH e iygzO Bis@ tof 6 jdzQBic I B @ Hifs WlERZO
"EQIOINCC B BE0N c@ j Ood@ ¢6J d2ORH@ | PG | dotlsdsh O WKEHE
Is § 1sW dizth Gxcp 8 tooOdqarf] tsfiy )f tadglzr Ols @) L @ mp Ssdz@3e] G © O O jdQ Q tz@j dz

¢ sMNCY 5 B dats da jl80O"
It deO@ ) gets OGP @ ® O jdz0 MY 56
SH of @& > digOIstc B @ i Q odd | Is ydzj dz 8
HY dztb @dnts 6 oeeOddad ¢ f§ Js def) & O ls20 v Midssdelrf / d dzd Qfjdils dzts
s fig®ts sfgts  CisS wezjdz o de@SuS s ¢ i5ts to
BidE@) Hizdh Csftg s sy asO  filfsaf@ oz + Df e G @7 OB jddf 3 © odaf jfipp OIS

203520 OB Hd QISP dstej 3 O z® j gl d W efigtt @b & tedftsyE, dadiegzd B4 M
s®ts dzOHY dbded O 1efigeE @b b todftsed d dzd dzO
ydzj a2 7 ) ly@zQiE st ys g
} @egitdsd L @dGdsO did) JIp B &ddBsRs (2)) c@pOlEz8 i MisE Hkj Mk Qdas)
42§ Q Sy diEfy b s ts Bz Odse e jdz@ofj OB ey §H MEOBH ETSI EG 202 O0°F
tc @ ¢ iz qdSnO istej 1 O @f e B@ J a8y dizjidz@ te dbn & 20
Zaplt d Mozide d HY ®@xitdsf | © odedf j, ted IS5
(1) ¢'dgodapdgied Qz0) dijdad) s dz@sie | il ¢ dzl gatirs IO® S 50 tefisjsdsd
L © odfdf jdgO @zl | J5 tizfg Ced B QdChy - g g |t B O dziz ff £ O =] i) tdsjBHO Rtk 0 ©  d dzd
zE d Ists sfg jjn B Ols e JfzQOrtfogHz © 83 jSfgPstc d
glzdgf@ B JHlfigte Gxcp B tedfsT  dzO ) addsdz  (4)t § Rsd® § B gdsds Hf @ ozl | tEHO -Bts

d€ s ‘dzg ds o Is iy dz: Y Ob @ ¢ Ols toffff &d isOCHSElZ € t5 dsigzO

Of ®@jtdsh 5 Odhs figles jdozs d:° O dBO0 o) dpiizsd.” O

-1 @ B0 ) JHigEl % jdaie d) J (O)f fte] 6 Czq BBt J @ odfdf | 15} JBO

B Y ©@jtdsh t5 & fipts figlez iplz f s § P OGS Qd dH FQsOE SEBO jdEB 6 Gis

-] & =i ddzfg d i S gdzts fiplektoly @ C & i @ i 0 g

-1 tSldn@is g lekte | O HO Bdj dzizdh@Cl | teBnp O @ ks H O

-} to d5Qits iy iz izl @ tous) didGzf flided - Sz st | thyHMp 6 sEEslsBY s g s s
o dud df ef @& tsls

- { H o Yod=fidadr trlz @f tousi dl€f t£jdz®d -5 6)f jic§f BB®H MlsOo (5) oHOISsoifd 5 yodzj
odyd toj Hism3s d d JftEed 8 tedisd &0 f HBO

-1 tedijdz@ tffits fig iz @D jdz@ & d; C 9 dadd. ¢

-5 od2tf jdB@ B 1516

-1 tegptsdg® B sy d ydzjdz 9

-l Zhided g @ s iplo®jdz0 HIBP[ jtej j ddGIuS] L @y dsO dz@ DhfEs dzO dz
dzjnbd O deR@d Migge@ trkz I©@ toaf Wfis fig lgaD

HTTPC tzjwed * O (1) ¢cj dzPdo toh fie§ OdzOC ot [§ ts k2O
-1 oz @ tagsdgd s OBd s jdz00tE0 ) d czedszOH d § @B O tc fisiic ez d §f o O
C thiz§ QISP YRRGSM,UMTS d; LTE) (DVB-T). & d cldsis i d § QB O tc fjisie déz dz$

-1 totp) deleo talis 5 O 5 deltf Mozl fets Is- @@ O BB Lot tzh O difibdply | B @]
B 5 Jdi 1 dejdz] dBEFEJAGSM, UMTS ¢ geth TeEQOHE | s QB ¢ tilzQED O W fis zle @]
(2){ gl BBt} w@ty GSegid -Sjil-GOE Bz 9dd J AzEOjdz0i d § Q=D - Is §
dzdSud ddsfy d stits SIM ¢ Ostaftup s Galz O to jisite JEa® H Oy kdzO fpdazty gzts ds He ¢ &
¢ 2@ 5B OdVRB gisd CESETP/HTTPMj-tc dztf jl d Btep §eyiffH MEfl74230 MHz d
9 jUc@ PO & b CMpidsiPus® tidg & . @G j 470862 MHz (RRG06).¢ ¢ j dzD@ @ dzs € g ezd- C ts



4 ls -1 135 CWW 12 ¥ o210t
Ha Peny6nnka Makepgonuja

Bidz§ §d @ toh dic OdzCE O @l sz0 VT § 5 Mdigged i3 Miz@os fisdf 6 H- St ]

fd cdizts@ diee fdafH fueQ YdETU-R o dadf ¢ d tfststasff, j Cas  fdE@S s tedsO L

SM.1447, ITUR SM.1875, ITUR BT.1735 ¢ ©tsd o toc iz taljjs ©, ClswotOlz yg dad Oz © 1 s

Spectrum monitoring handbogkH d “y@P1lc dz@®@.11 s e @GP >HiOIse dodgsO W ds tapedz, dzO

de dz@.2. SO0 " IstH Olsjdatizjcfiizef ¢¢ de dde®d L-O yd
(2) ¢ d§)Onizy Hdgfe § Qlz@) dajdadj ©BP-Is lsO@zsIs .

tod ©odf jds®@ d § B OtCisfle eaR dzf §f J O (2 ) " e@gmth j HPwH] tE] &GP > ddB3 sttt

(DVB-T): B Ols ZOBEsjc@dzilz ko JEu@jud j f © O
- SFNC @Odia g3 wQd; © C odd j Isp Istied dadj disjfd ¢ didirts O ) B
-RHJ®%®E 9 @& ©ijOBj; oz C0 Wl ¢HpiBe dzfifls jS,.5 o MY s

-1 BE OC IS € B dz@3jde0 IS5 YEC O g jgho ff ik o 0o ¥ fzdts . 0Eq dz
-5 WS B0 (Y s € PR KRG 5O 5§ om0 nip o Gp  aROES
Mded@d (E) o5 ffipizdedO BEMd 65 IsjMmsOBEzld. ¢¢

ME-R; te £ "OdzO3 8 2@ d @Modulation Error Rate o on o | Hy®d G @5 B-TD o Y s O

. . . dzGi Gd oy
-l oA s o £ o] H VH Gt Eetf Dji . . .
(Bit Error Rate Before ViterbiCBERY), (3)C nede  Misy @0 vy do lmlslzfs CHOj] 02O

-1 fots Gs e to § 'O fftiterbi 1 § B O, SEU 5 $OW WUBEE ISdCz] dIeQ xE 6 C
(Bit Error Rate after Viterbi VB E R) 1 tizB®@ts tze SZEEISW Hﬂ;‘?ﬂg‘t&i di:?@édzﬁét?ngf diwﬁﬂfqé;g‘w(,} o
Is | Cm jizlz i & w ;
EERqﬁE@mg}’bi:g@éﬁﬁ BER S @0 dis sts  >Hjj BEMfzgets CHSO B @Y B jE o]
(3) tAOK | tof G Jdztisij 1 de@,-fO2O G HEESMls @OBSEH] SHONKBO )¢ dyd
Gl LdjClo Offjls G @Y S dgEd e b OB @0 L Od J' BB >dg LilfEs s HWD ¢dzO §
Evv;sotgquo 3;;9 00| dagds lezd dew w . komumgnmp%%o dzdgg@_%@dz@q’dgtgsﬁ?;_ lggzq
G ) H L2} gfzsdO  de@ztsidsd
CO hlside gaPO WdAsMmils SEHBOSHNEG 5 dz0 O
vydzj &z 10 f eCqP @0 2@ OB @ § BO 5 HAzCH IsHE@O s {f j
fisBtzedd deQ ° dsd sls. t@WH B j dz0 d3tf geifts iy ls ey Is
. . _ 90 HJ dic s 100 diPlzdel JJ @ § ted O
bcj dPq duBjlsesiirs dRABE] INE ¢ wEHEss dp § B O jddo o jsdejb®zd
L) LA T 0. e 0 e
© BEB g 4 4 da s j 18 se jls
fte§ £ dzdOwDusikz§ Qdofy  dstcfj Jp 6 tiets ¢f dz¢( J)Zimzﬁdﬁm'jﬁ@@i@g”di@f @ﬁad%?sdzé
ds f & 5YJ dpjeDBs GEB MM OGRS b gy g gugeg kOl juSEBE jj 1 0] dts

] todftsds  dzO ff o, ¢ ] tedfsT 1 tddfts®s dzOf ot C

Y dzj dz 11 .
[ BP0 OBHdS L OdBic ks fls vydzj dz 13

l g ®] ot fMmddzO

(1) wPBl] Miglsdigs OB tyidzg © _ _
Y D pid jis@ | dz0 & OdedssOsz o Bz0M6 s ¢ Ssfdsde i Pls b ) dz@0O  tf sy ¢
fs @WhEDst dO0 dEsOkkEEdsh Histb@Ez & @ Pd bygdd sis @ BGjtddf j O
0 cj ddpd HPBd L OdzRED, jufiiite® Mls o fF§ € o | 20 @ap | f gz &z Qi - 2y
dzs Mls todf@ O] do foptsils figed gz 8 0 & Qs HIYQ Ols@ 6 jjdz@ i
Codsy st HPBI Y Gaz  Wed S S ey dEO SAdE6 @ d2Q desde® 5 O O
) OBls s Gsiffils @z0 { [ DO deEls fiffoQsls dz@ tesds@ dof s o to §) OB IissO @adf j 4 dzj ©
dis §  daf2i B QigldO Mtis jife@@ dshiy ¢ d 5 IS zd 326 @ dCiy  daiz ifAs dzteyy dfipizel §20
zQiss lnfsBisHE8 o Ezlcte @  dz@ dhpSs; § gD fyakdi OBttt 55/ 2017) .
COs dBOHE] L QlzEie s i lsz@igs & s

Jud$ j @te J < i i i

; PO [ ot o HgefX ceard®] odsO frfyltsts IsH jelzO  dzj

dste Jiod GuAsMis s nEKPE O UHHEH S (o wop 0]  Autsztey oz dml £ ) d@od

0§ 2YD® H § dizth Grcp B todfts ts2s CO Yyodzd * Ofi . c&BJs B d&zHdsO Mo 5° O
vyojdz 12 ?ddmg Mj ‘Hap dzo §z@ dg@® OdzO0 4 ¢ j dzyd
[E®EO] d20OBHé,] s Ao 0k 0.
(1) o¢'d9aizydj ' @df niBwm ¢, H My 0101482 |
s j O O odgdpO IsiPls iyt 130 O 20 dz0 [ qte] St

fteSdOL H dzf t&  ts Islsfj Tiidihestc zsd 5 qecty #Ohts 1 di3disigd



12 W% jo2BWO0Oted M I 35-u Is &7
Ha Peny6nuka Makepgonuja

Mpunor1

Onepartopute Tpeba aa rv 06jaByBaaT CONCTBEHUTE MEPEHA 3a Aen Of NapameTpUTe 3a KBanutet
Ha ycnyrute HaeeaeHm Bo [Mpunor 1. MapameTpute Kou Tpeba Aa ce mepar v 3a kou Tpeba pa ce
A0CTaBYBa U3BELLTA) HA KBAPTaNHO HUBO A0 AreHuujata ondakaar:

MapameTpu 3a KBANUTET Ha jaBHO AOCTANHM YCNYrW BO jaBHA PaAMOKOMYHMKALUCKA MpexXa
-[TokpueHoCT co Mpexa (camo 3a onepaTopy CO CONCTBEHA MPEXa);

-[TpUCTanHOCT A0 YCnyra- NPOLEHT Ha HEYCMELLHN NOBULM;

-Bpeme Ha BocnocTaByBake Ha NOBMK;

-OApXnMBOCT Ha yCnyra — NPOLEHT Ha NPEKMHATY NOBULK;

-bpanHa 3a npeHoc Ha nopaToLm npeky jaBHa paguokomyHukayucka mpexa (UMTS u LTE)
-KonuuecTeo Ha npeHeceHu nogatouu no TexHonorn (GSM, UMTS u LTE) 3a cexoj MNC

-bpoj Ha TepmuHanHK ypeam (KOpUCHULK) BO MpexaTa kou noapxyeaat LTE TexHonoruja 3a cexoj
MNC oagmenHo

-bpoj Ha KOpPUCHMLM KOW ja KOpUCTENe ycryrara 3a npeHoc Ha nogarouu npeky  LTE TexHonorvja
3a cexoj MNC opaenHo

-[poceyHa KonMuKMHa Ha NPEHeCeH NoAaToLM No npetnnatHuk 3a cexkoj MNC ogaenHo

BPE[JHOCTU HA MAPAMETPUTE 3A KBANUTET HA JABHA PAJUOKOMYHUKALINCKA MPEXA

Mepnog 3a
[0CTaBYyBathe Ha
Jedunuumja JleknapupaHo HUBO LienHa BpegHocT u3Bewraj Bo AEK
[TOKPUEHOCT CO Mpexa
Teput
.| Monynauw
GSM opuja ia %

%
KBapTa | kBapTanH

Dlo6ap: RxLev >-85 dBm

[lleknapupaHu HUBOA Ha CUrHan Ha 1HO o/
Mpexa of CTpaHa Ha oneparopor. _ KBapTa | KBapTamnH
[DaHWYHN BPESHOCTH MU KOM ce Mpucpatnue: -95 dBm <RxLev < -85 dBm 1HO 0
CMETa  MOKPUEHOCT  CO  Mpexa HapsopewHo nokpusatbe: -103 dBm < RxLev < -95 KBapTa | kBapTanH
ce:(oHamy Kage HMBOTO Ha CurHan dBm THO o/
nafa Bo kareropuja ,Jobap* wnu
JTTpucharnme’) Henpucpatnue: RxLev <-103 dBm K?HPOT a KBa%T/anH
- 3aGSM:
RxLev > -95 dBm UMTS
- 3aUMTS: KBapTa | KBapTanH
CPICH RSCP > -105 dBmaa LTE: fo6ap: CPICH RSCP > -95 dBm ano %/
RSRP>-110 dBm u
T ——— Mpucparnu: 105 dBm < CPICHRSCP < 95dBm | ‘2P7@ | KEaprans

1.7-3m

HapeopewHo nokpusatbe: -115 dBm < CPICH RSCP | keapta | kBapTanH
<-105dBm fHO o/

KBapTa | kBapTanH

Henpudarnus: CPICH RSCP < -115 dBm
NHO o/
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LTE
, i KBapTa | KeapTanH
Dlo6ap: RSRP > -100 dBm 1HO of
Mpwcharnus: 110 dBm < RSRP < -100 dBm “ZaHpJa "Ba‘g’a””
dHBa#qaopemHo nokpusate: -115 dBm < RSRP<- 110 apTa | keaprank
THo/ o/
_ KBapTa | KBapTanH
Henpudatnue: RSRP < -115 dBm O of

[pUCTaNHOCT A0 YCNYra - NPOLEHT HA HEYCNELWHN NOBULM

HeycnelwueH nosuk e 0bua 3a nosuk
KOH BanuaeH 6poj, Bo obnacta Ha
NOKPUBAKE, NMPY LUTO HUTY NOBMKOT
€ O/IFOBOPEH, HUTY NaK CTpaHaTa
koja NOBMKyBa NPENO3HaBa TOH 3a
3ahaTeHo UnKM NaK TOH 3a SBOHEHE
Ha NPUCTANOT Ha NOBMKYBA4OT BO
nepuoa og 30 cekyHam oa
MOMEHTOT KOra Mpexara ja npuma
nocneaHara uudpa og 6pojot Ha
KpajHUOT NPETNNATHHUK.

((BpojoT Ha 0buaK 3a
3aB3eMame Ha coobpakaeH
KaHan-6pojoT Ha yCneluHo
3emare Ha coobpakaeH
kaHan)/ (Bpojot Ha 0buan
33 3aB3EMatE Ha
coobpakaeH kaHan))*100
ETSI EG 202 057-3

Ce pocTasysaar u
NOEAMHEYHN BPEHOCTH
HabpojoT Ha 0buau 3a
3aB3eMarse Ha coobpakaeH
KaHan 1 BpojoT Ha ycnelwHo
3emare Ha coobpakaeH
KaHan

- [MpOLEHTOT Ha
HEYCMELLHI NOBULM 3a
HaLMOHaNH! 1
UHTEPHALMOHANHM NOBULY <2
%

» KeaptanHo

Bpeme Ha BOCNOCTaBYBatbe Ha NOBUK

Bpeme Ha BOCNOCTaBYyBame Ha
NOBMK MOXE Aa ce AedmMHMpa Kako
BPEMEHCKW WHTEPBAN 04 MOMEHTOT
Kora KOPUCHMKOT ucnpaka Gapamwe
3a KOHeKUWja, ce AoAeKa OHoj Koj ro

TeHepupa NOBUKOT HE  MPUMMU
"ALERTING” peka noBukoT ce
BOCMOCTABMN.

> CpenHa BpeaHocT
Ha BPEMETO Ha
BOCI'IOCT&B)’BaH:e Ha NOBUK

> Cpennara BpeaHoCT
Ha JOLHEtbe nocne bupare
Ha b6p0joT npu HopmanHo
ONTOBApYBake Ha Mpexara
32 HAUWMOHAMHN NOBMLM;
o MobunHa kox
MobuMnHa: < 7s;
o MobunHa koH dmkcHa:
< 5s.

» KeaptanHo

OApXNUBOCT HA YCNyra - NPOLEHT

Ha NpeKuHaTh NOBULN

[MPOLEHTOT Ha NOBULM KOM BEKE Ce
YCNELUHO BOCNOCTABEHM U BEKe
MMaaT JOAeneHo coobpaiaeH
kaxan, a ce npekuHaTi npes Aa
uaar 3aBpLUeHH Of KpajHUOT
KOPUCHMK, @ NPUYMHA € NOPAHOTO
NPeKUHyBare BO Mpexara Ha
0oneparopor.

> (npekuHaTy
NOBULM/yCNELLHN
noeuuu)*100%

Ce poctaByeaar u
NOEANHEYHN BPEAHOCTM Ha
NPEKUHATH NOBULM W
yCNELIHM NOBMLIK

> <2% BO TEKOT Ha
LLen1OT KBapTan.

» KapTanHo
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[peknuHaTi noeuuM no HasHa
cTaHuua > (npekuHaTy
NOBULW/YCNELIHHN <)o
<2 % no 6asHa cTaHuMua KeapTtanHo
lMNoparouuTe ce AOCTaByBaaT BO noeuyu)*100% ° t ” P
excel Tabena
L~ | |

Bp3uHa 3a npeHoC Ha NOAATOLN NpeKy jaBHa pagnokomyHuKauncka mpexa (UMTS w LTE)

CpepnHa Op3anHa Ha npeHoc Ha
noaaToLy Ha HUBO Ha MpexXa
nomery onepaToporT u
TEPMUHAMNHUTE YPeau Ha
KOPUCHULMTE.

» CpegHa Op3anHa 3a npeHoc
Ha nojaTouu (anrmKaTMBHO
HWBO) Npeky jaBHa
PaanoKOMYHMKALMCKa MpEXa 3
CUTE KOPHUCHULM MO ONepaTop
(Mbps); nokaxyea cpeaHa
OpanHa 3a NPEHOC Ha NoAaToLU
(Ha annuKaTMBHO HMBO) NpeKy
PAAMOKOMYHMKALMCKA MPEXA
{w3pasena 8o Mbps) Bo
BPEMEHCKMOT UHTEPBAN BO KO
CE BpLUUA MEPEHETO .

KeapTanHo

KonuuecTtBo Ha npeHeceHn nogartouu no texHonorum (GSM, UMTS u LTE) 3a cekoj MNC nocebHo

KonuuectBO Ha  npeHeceHu
noparoun no TexHonoruu (GSM,
UMTS wn LTE) 3a cekoj MNC
044enHo

KonnyectBo Ha npeHeceHn
NoAAToOLM N0 NOELUHEYHM
TexHonorun (GSM, UMTS u
LTE) 3a cekoj MNC oanenHo

KeapTanHo

Bpoj Ha TEpMUHANHKM ypeau (KOPUCHULM) BO MPEXATa KOM NOAPX

yBaar LTE TexHonoruja 3a cexoj

MNC oaaenHo

Bpoj Ha TepmuHaniM  ypenu
(kopucHuuM) BO  Mpexara  Kou
nogpkyeaat LTE TexHonoruja 3a
cekoj MNCopaenHo

Bpoj Ha TepmuHantu ypeam
(xopuCHULM) BO MpesxaTa kou
nogpxyeaat LTE
TexHonoruja 3a cexoj MNC
0AJENHO

KeapTtanHo

Bpoj Ha KOpPUCHULM KOM ja KOpUCTENeE ycnyraTa 3a NpeHoc Ha nogatoum npeky LTE TexHonorwja 3a cexoj MNC ogaento

Bpoj Ha KOpUCHMLM KOM ja
KOpMCTEne ycnyrata 3a NPeHoc Ha
nogaroun npeky LTE TexHonoruja
3a cekoj MNC oaaenHo

KeapTanHo

[MpoceyHa KOMYNHA Ha NPEHECEHW NOAATOUM NO NpeTnnaTHuk 3a cekoj MNC oagen

MpoceyHa KOMUYMHA HA NPEHECEHHU
noaaToLM no NPeTNNaTHUK 3a CEKOj
MNC oaaenHo.

lNpoceyHa konu4mMHa Ha
MPEHECEeHN NOAATOLM &
BKYNHaTa KONMYMHA Ha
npeHeceHn noaaroum /6poj
Ha NPETNNaTHULM Kou
KOPMCTaT NOAaTOMHM
yenyru (3a cexoj MNC
0AnenHo) uapaseHo Bo GB

KeapTanHo
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Mpunor 2

MeToaonoruja 3a gocTaByBatbe Ha (hajnoBu 3a NOKpUBame Ha jaBHa MOBUNHa
paanoKOMyHMKaLMCKa Mpexa — Manu Ha NnoKpusate (map coverage files)

Oneparopute Tpeba Aa rv JOCTaBaT CBOMTE Manu Ha NOKPUBakE BO CrieaHUOB hopMmar:
ManuTe Ha nokpueamwe (map coverage files) ce poctaByBaar BO enekTpoHcka opma, CO CneaHuBe
KapaKTepPUCTUKM:

1. Homenknarypa: Mme Ha oneparop_TexHonoruja_[arym(yyyymm).zip

2. TexHWYKN KapaKTepUCTMKK:
e [IpMemMHO HMBO Ha curHan(aeduHUpaHa Konop kapta):

o GSM
- Hobap (RxLev > -85dBm, cuHa RGB(0,0,255));
- Mpudarnue(-95dBm < RxLev < -85dBm, 3enena RGB(0,128,128));
- HapneopewwHo nokpuamwe (-103dBm < RxLev < -95dBm, upeeHa
RGB(255,0,0));

- Henpucatnue (RxLev < -103dBm, TpaHcnapeHTHa)
[leduHuumnja 3a MpexHa NOKPUEHOCT(rpaHnyHa BPeAHOCT [0 Koja ke ce CMeTa NOKPUEHOCT
CO Mpexa):
- RxLev>-95dBm

o UMTS
HNob6ap (CPICH RSCP > -95dBm, ceeTtno cuHa RGB(51,102,255));

- Mpudatnue (-105dBm < CPICH RSCP < -95dBm, cBeTno 3eneHa
RGB(51,204,204));

- HapnsopewwHo nokpusamwe (-115dBm < CPICH RSCP < -105dBm, upseHa
RGB(255,0,0));

- Henpudatnue (CPICH RSCP < -115dBm, TpaHcnapeHTHa)
[eduHuumnja 3a MpexHa NOKPUEHOCT (rpaHUYHa BPEAHOCT A0 Koja ke ce CMeTa NOKPUEHOCT

CO Mpexa):

- CPICHRSCP>-105dBm u

o LTE
- Hueoa noronemu og -100 dBm RSRP > -100 dBm), ce nedunupa
nokpueHocT co pobap curHan (cuHa-RGB(0,0,255))
- Mpudatnue(-110dBm < RSRP < -100dBm, 3eneHa—RGB(0,128,128));
- HaaeopewwHo nokpusamwe(-115dBm < RSRP < -110dBm upeeHa
RGB(255,0,0));Henpudarnus (RSRP < -115dBm, TpaHcnapeHTHa)

[edmHuuunja 3a mpexHa NOKPUEHOCT (fpaHMYHa BPEAHOCT [0 Koja ke ce CMeTa NOKPUEHOCT
CO Mpexa):
- RSRP>-110 dBm

o DVB-T
- Hueoa noronemu og 56 dBmpuV/m, Rx Level > 56dBmpuV/m) ce aedmHupa
NOKPUEHOCT co curHan (cuHa-RGB(0,0,255))
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- 3a ocraHatuTe nogpauja ce geduHupa nogpadje 6e3 MpekHa NoKPMEeHOCT

(TpaHcnapeHTHa)

e Pesonyumja-ronemmna Ha nukcen (grid cell)=50m x 50m

Coverage probability Bo camuot nukcen=muH 50%
camara annukayuja 3a nnaHupame)

(nokonky ja Mma oBaa MOXHOCT BO

e Manute Ha nokpueawe Tpeba aa Ouaar npeceyeHn €O rpaHMuata Ha Penybnuka
MakenoHwja (BOKONKY onepaTopoT He ja nocefyBea, uctarta ke um buje focTaBeHa)

e [lognoru wro Tpeba Aa ce kopuctat BO Npeaukyujata Ha coverage gajnot ce: DTM/DEM
(Digital Terrain Model/Digital Elevation Model) co muHumanta pesonyumja og 50m, Radio
Clutter Data 3a uena Teputopuja Ha MakeaoHuja U 0CTaHaT NPOCTOPHM NOAATOLM KOW LUTO
I UMa ONepaTopoT, a UCTUTE DK ce KopUCTENE 3a NOTOYHA NPeAUKLMja Ha NOKPUBAKLE

3. MoaaroueH hopmar:
o Pactepcku chopmar (Raster image wnu grid format)

= ASCII txt, GeoTIFF (tiff+tfw chajn), Vertical Mapper Grid, Map Infomap
o [lpoekuuja/darym/KoopanHateH cuctem—WGS 84, UTM 34N, meTtpuuku

4,
CTaHULU CO CBOUTE KapaKTEPUCTUKM:

YnacTeo 3a Kkpeuparwe Ha oBue (hajrosu:

['eHepanHa cTpykTypa:
Mpewot pea og Aatotekata cogpxu KIMYYHW 3650POBU

BSFF (Base Station File Format)-®opmar B0 koj ke ce AocTaByBaar nokawyuute Ha basHute

KoM ro JeduHMpaar peaocnesoT Ha

napameTpute BO CneaHuWBe NWHMK. KnyyHu 300pOBM Ce OAZENEHU CO TOUKa-3anupka Unu nak
tabulator kapakTepu ce aeduHupaHu Bo TabenuTe gaaeHu noaony.

Lpyrv penoBu BO aatoTeka coapxar aeduHuL v Ha kenujata. Cekoja NMHKWja ONuWyBa efHa Kenuja

W COAP3KM CET HA NapameTpy ONULLYBAjKK ja UCTaTa, Kako U 1o

Kaluja Ha NoCTaBeHOCTa Ha kenuja. 3a

nokauujata u kenwjara, nocTojat 3a40KUTENHATE NapameTpu u u3bopHu napameTpu. Mapametpute

3a nokauujara v kenujara ce 0aaeneHn Co TOUKa-3anupka unm

Kpeupawe Ha BTS dajnosu:

nak tabulator kapakrep.

BTS chajnosure moxar na buaar kpeupanu o MS Excel, kako WTo e fageHo Ha npuMepoT NoAony,
W 3auyBaHu Bo CSV copmart, a notoa CSV dopmatot Tpeba fa buae npomeHeT BO ekcTeHauja .nbf.

Mpumep:
Lﬂ - < BTS.csv - Microsoft Excel F=NEE! Id-ﬂ
Home Insert Page Layout Formulas Dzta Reviey View & O o @ =
ABGC {4 =| =3 3} K3 ] E:Ji"r.-::'.:njx:rc Warkbook
9 I At J I 4= =
V A : —& «# Show All Comments , g = gﬁﬁ—l:wxu:t){jrfncc:
Spelling Research Thesaurus Tianslate MNew Protect Protect Share A N
Comment i Show Ink Sheet Workbook Workbook L Track Changes ~
Language |
012 - i3 v
A E - D - F G - w J K LT
1 SYSTEM SITE CELL ciD SCR CH BSIC LAC DIR LAT LON
2 GSM™ Site Name 1 Cell Name 1 648090 270 17000 5050 5039 90 65.012345 25.511725
3
4
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Bo npopomkeHune ce fangeHu notpebHuTe n onuunoHanHuTe napameTtpu 3a UMTS n GSM kenuu:
UMTS kenucku napameTtpu

SAJOIMKUTENHN MAPAMETPWco 28 bit cell ID

MNapamerap Knyyen 36op Tun Onnc

System SYSTEM String UMTS

Site Name  SITE String Mme Ha nokauuja

CellName  CELL String KapaktepuctuyHa naeHtudmkauumja Ha kenvja. Jokonky

HEeMa KapakTepucTWYHa WAeHTU(MKALMja 3a Kenujata,
MoXe aa ce kopuctu 28 bit cell ID

Channel CH Integer ~ UARFCN. BpeaHocTute ce awkar:

Number UMTS 8500a: 4357-4458, 1007, 1012, 1032, 1037,
1062, 1087
UMTS 9000g 2935-3090

UMTS 19000a: 9662-9938, 412, 437, 462, 487, 512,
537, 562, 587, 612, 637, 662, 687

UMTS 210004 10550 no 10850

UMTS 2100 AWSoa: 1535-1740, 1887, 1912, 1937,
1962, 1987, 2012, 2037, 2062, 2087

Scrambling SCR Integer  BpepaHoctute ce aswkar oa 0 go 512

Code

CelllD CID Integer  Cell ID. 28-bit Cell ID (“UC-ld” in 3GPP) e
koHkaTeHauwuja Ha RN-ID n C-ID

Antenna DIR Integer  BpegaHoctute ce aswkar oa 0 go 360

Direction

SAOOIMKUTENHN NMAPAMETPWUco 16bit cell ID u RNC 1D

MNapamerap Knyyen 36op Tun Onnc

System SYSTEM String UMTS

Site Name  SITE String Mme Ha nokauuja

CellName  CELL String KapaktepuctuyHa naeHtudmkauumja Ha kenvja. Jokonky

HEeMa KapakTepucTWYHa WAeHTU(MKALMja 3a Kenujata,
MOXe aa ce kopuctu 28 bit cell ID

Channel CH Integer ~ UARFCN. BpeaHocTute ce awkar:
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Number

Scrambling SCR
Code

Cell ID CID_16
RNC ID RNCID

Antenna DIR
Direction

Integer

Integer
Integer

Integer

ONUMOHANHM NAPAMETPU

Mapametap
LAC
RAC

URA
RNCID

Antenna Height
Antenna Tilt
Antenna Beam Width

Cell Range
Cell Type
Neighbor Cell Name

User-defined column
name

KnyueH
360p

LAC
RAC

URA
RNCID

HEIGHT
TILT
BEAM

RANGE
TYPE
NCELL_n

Userdefined

Mpumep co 28- bit Cell ID:
SYSTEM;SITE;LAT;LON;CELL;CH;BSIC;CID;SCR;DIR;NCELL_1;NCELL_2;NCELL_3

W 1 135-1 Is @3
Ha Peny6nuka Makepgonuja

UMTS 8500a: 4357-4458, 1007, 1012, 1032, 1037,
1062, 1087

UMTS 9000a 2935-3090

UMTS 19000a: 9662-9938, 412, 437, 462, 487, 512,
537, 562, 587, 612, 637, 662, 687

UMTS 210004 10550 go 10850

UMTS 2100 AWSopa: 1535-1740, 1887, 1912, 1937,
1962, 1987, 2012, 2037, 2062, 2087

BpeaHocTute ce aswkat og 0 go 512
Cell ID. 16-bit Cell ID. C-ID
RNC ID. The 12-bit RNC identity. Cell-ID (28
bit)}=RNCID
(12 bit)+CI (16 bit).
BpeaHocTute ce aswkat og 0 ao 360
Tun Onnc
Integer  Location Area Code. BpeaHocTute ce aBmxar og
0 no 65535
Integer  Routing Area Code. BpeaHocTute ce ggwxar o4
0 no 255
Integer  UTRAN Registration Area
Integer  Radio Network Controller ID.
Integer  BpepHocTute ce awxkar og 0 go 1000
Float BpenHoctute ce aswxkar oa-90 go 90
Integer  BpepHoctute ce aswxar og 1 no 360
Integer  Bo meTpu

String NORMAL wnu REPEATER

String KapaktepuctuuHa uaeHTudmkauuja Ha n-tarta
cocefHa kenwuja

String Tekct
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1,10838;;123811;96;0;NEMO1;NEMO2;NEMO3
UMTS;Site Name 1;65.066053;25.458366;Cell Name 2;10838;;123758;2;0;NEMO4;NEMO5;NEMO6

UMTS;Site Name 1;65.056053;25.458366;Cell Name

3;10838;;123769;4;90;:NEMO7;NEMO8;NEMO9

Mpumep co 16- bit Cell ID:
SYSTEM;SITE;LAT;LON;CELL;CH;BSIC;CID_16;RNC_ID;SCR;DIR;NCELL__1;NCELL_2;NCELL_3

UMTS:;Site Name 1;65.066053;25.458366;Cell Name

1:10838;;58275;1:96;0;:NEMO1;:NEMO2;NEMO3
UMTS:;Site Name 1;65.066053;25.458366;Cell Name 2;10838;:58222:1;2;0;NEMO4;NEMO5;NEMO6

UMTS;Site Name 1;65.056053;25.458366;Cell Name

3;10838;,58233;1;4;90;NEMO7;NEMO8;NEMO9

GSM kenuckn napametpm
SALOIMKUTENHN NAPAMETPIU

MNapametrap Knyuen36op Tun

System SYSTEM
Site Name SITE
Cell Name CELL

Channel CH
Number

BSIC (dec) BSIC
CellID CID
LAC LAC

Antenna DIR
Direction

String
String
String

Integer

Integer
Integer
Integer

Integer

OMNUMOHANHW MAPAMETPIU

Mapamerap
RAC
Antenna Height

Antenna Tilt
Antenna Beam Width

Knyuen
300p

RAC

HEIGHT
TILT
BEAM

Onuc
GSM

CW ik, 12 W] e2ele0ted
Ha Peny6nnka Makepgonuja

UMTS;Site Name 1;65.066053;25.458366;Cell Name

Vime Ha nokauuja

Kapakrepuctuuna naeHtuduraymja Ha kenuja. [Jokonky
HEMa KapakTepucTuuHa uaeHTudmkauuja 3a kenujarta,
MOXe Aa ce kopuctu kombuHaumja og LAC n CID

ARFCN. BpegHoctute ce asmxar oa 0 go 1024

Base Station Identity Code B0 geuumaneH dopmar.
BpenHoctute ce asmwkar og 0 ao 63

Cell identification. BpegHoctute ce gemxar og 0 go

65535

Location Area Code. BpegHoctute ce aswkar o 0 go

65535

BpeaHoctute ce aswxkar og 0 o 360

Tun
Integer
Integer

Float
Integer

Onuc

Routing Area Code. BpeaHocTuTe ce aBuxar of
0 no 255

BpepHoctute ce gewxar oa 0 go 1000
BpeaHoctute ce asmxar og-90 ao 90
BpeaHoctute ce aswxar oa 1 go 360
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Cell Range RANGE Integer  Bo meTpu
Cell Type TYPE String NORMAL wnu REPEATER
Neighbor CellName  NCELL_n String KapaktepuctuyHa uaeHtTuchukaumja Ha n-tata

cocefHa kenuvja

User-defined column  Userdefined  String TEKCT
name

Mpumep:

SYSTEM;SITE;LAT;LON;CELL;CH;BSIC;CID;LAC;DIR;NCELL_1;NCELL_2;NCELL_3

GSM;Site Name 1;65.066053;25.458366;Cell Name 1;64;1;12500;65231;0;NEMO1;NEMO2;NEMO3
GSM;Site Name 1;65.066053;25.458366;Cell Name 2;41;1;12501;
65231;90;NEMO5;NEMO6;NEMO7

GSM;Site Name 1;65.066053;25.458366;Cell Name 3;2;1;12502;
65231;45;NEMO8;NEMO9;NEMO10
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3AOMKUTENHWA BPEAHOCTW HA U3MEPEHWUTE NAPAMETPW 3A KBAITUTET HA YCNYTW BO JABHA
PAWOKOMYHUKALIUCKA MPEXA. MAPAMETPWUTE CE MEPAT HA TECT PYTH W NNOKALIMK CO MEPHA
OMNPEMA WHCTAJIMPAHA BO CMELWJANHO MEPHO BO3WIO.

DlecuHuuuja

Meperse

3aponxuTenHa uen-Ha
BPeAHOCT

JlononHutenxn
HHEhopMaLmm

Hugo Ha MepeH curHan*

PerucTpupaHo HUBO Ha MEpEH
CMrHan of cTpaHa Ha MobunHuoT
Ypea - CkeHep 3a Bpeme Ha
npeaeduHMpaHara Tect pyTa.
Mepewara ce npaear 3a cekoja
TEXHOMOrKja NOOAENHO.

> JaumHa Ha
CUTHANOT BO Pa3nu4HM
(hpeKBEHLMUCKM ONce3u
~ GSM:

Nlo6ap: RxLev >-85dBm
Mpudbarnue: -95dBm<

RxLev<-85dBm
HapsopewHo nokpuBatbe:
-103dBm<RxLev=-95dBm
Henpucpatnue:  RxLevs-
103dBm

» UMTS:

Dlo6ap: CPICH RSCP>-95
dBm

Mpudpatnme:.  -105dBm<
CPICH RSCP<-95dBm
HapsopelwHo nokpusatse:
-115dBm<CPICH RSCP<-
105dBm
Henpudratnus:
RSCP=-115dBm
» LIE
Dlo6ap: RSRP>-100dBm
Npudparnue: -110dBm
<RSRP<- 100dBm
HapsopelwHo nokpuBsatse;
-115dBm <RSRP=-
110dBm
Hepunipatnue:RSRP<-
115dBm

CPICH

MpeHoC Ha roBOp — HE3aBUCHO CO KOja TEXHONOTHja ce OCTBapyBa ycnyrara

[locTanHocT o Mpexa

[ocTanHocT A0 Mpexa - KOnKas
Jen Of BPpemeTo MOOUNHMOT Ypes
AETEKTMPa NMOKPUEHOCT CO CHrHan
HE3aBUCHO 0f TEXHONOrMja, Kako
MUHUMAnNEH YCNMOB Aa OTMOYHE CO
KOpUCTEHE HA OApesAeHa yenyra.

(Bpeme kora mobunHuoT
ypea AeTekTupa
NOKPUEHOCT CO
CHTHAMN/BKYMHOTO BpEME
Kora ce BpLUK
mepereT0)*100%

Moseke oa 99%
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MNpucTanHoCT A0 yCNYyra-NPOLEHT Ha HEYCNeWHW NOBNLIM
HeycnelueH noeuk e 06uz 3a noBuK
KOH BanuaeH 0poj, Bo obnacra Ha
MnoKpUBatLe, NPK WTO HUTY noemkoT | (( BkyneH 6poj Ha obuan 3a
€ OZrOBOPEH, HUTY NaK cTpaHaTa BOCMOGTABYBAE Ha NOBUK
koja NOBMKyBa Npeno3Haea TOH 3@ | -OpojoT Ha yCneLwHH MDOLEHTOT Ha HeVCTELLHM
3achareHo UK NaK TOH 3a SBOHEHE | BOCMOCTABEHM nc?amuqu <29 Y
Ha NpPUCTanoT Ha NOBUKYBA4OT BO noeuyn)/(Brynen Bpoj Ha
nepwos oA 30 cekyHau o obuau 3a BOCNOCTaByBak:E
MOMEHTOT Kora mMpexxara ja npuma | Ha noewuk))*100%
nocneaHara uudpa oz bpojot Ha
KP2JHUOT NPETNNATHMK.
Bpeme Ha BOCNOCTaBYBak:e Ha NOBMK
Bpeme Ha BoCnocTaByBak:€e Ha CpegaHara BpeaHoCT Ha
MOBKK MOXE Aa ce AehuHUpa KaKo LOLHeRe nocne bupate Ha
BPEMEHCKM VHTEPBAN O} MOMEHTOT CpeHa Bp&HOCT Ka bpojoT oa ?IxynHMor Bpoj Ha
Kora KOpUCHUKOT Mcripaka 6apa|+:»e BDEMETO Ha Meperbara’;
3a KOHeKLHja, ce A0AEKa OHOj Koj ro BOCTIOCTABYBAHLE HA NOBHK o Moﬁunng KOH -
reHepupa NOBUKOT HE NPUMK mMobunHa: < 7s;
"ALERTING” neka nosukoT ce o MobunHa KoH uKCHa:
BOCNOCTaBUIN. < 5s.
OApXNUMBOCT Ha YCNYra-NPOLEHT HA NPEKNHATU NOBULIM
[NpOLEHTOT Ha NOBMLM KOU BEKE Ce
YCMELHO BOCNOCTABEHMN W BEKE
e anereiocotiacer | e
6u,an,3aBpmeHu Of KpajHUOT NOBHLW/YCTIGLLIHA <2%
noenym)*100%
KOPMCHWK, 8 NPUYKUHA € NOPaHOTO
MPeKMHyBare BO MPEXaTa Ha
0neparopor.
Keanutet Ha roBop
KeanuteT Ha roeop MOS ckana cnopeg G.107:
Ce peructpupaat MOS oueHkute Mory 4.34
KoM ce fJoBWBaaT 04 Mepewara Bo 3300BONEH -5.00
COrMacHoT O 403
ITU-T-P.800 Sagosoren | 4 33
MOS ckana cnopeg G.107: Hekow 360
+ Co MOS oueHysareTo KOPUCHMLM ) 4 02
cexombuHmupa E-model, 3370BOMHM '
OQHOCHO OApeayBatbe Ha R MHory 310
(haKTopOT Ha TpaHCMMUCHja. KOPHMCHULM 3 59
»  OBoj thakTop rn 3ema Bo HEe3ahoBO-THM | BpeaHoctae op
NPEABUL M CNENHUTE YCIOBM Ckopo cute 958 WHEHOPMATHBEH
Npu OLEHYBatLE Ha FOBOPOT: KOPUCHMLY 309 kapakTep
+ Basic signal-to-noise HE3a40BO-1THM :
ratio He npenopa- 1.00
+  Simultaneous YnKBO | -2.57
impairment factor
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» Delay impairment
factor

+ Equipment impairment
factor

» Advantage factor

MpeHoc Ha noaaTouw

[pOLEHT Ha HeYCNEeLLHN

0buaw 3a BocnocTaeyeare Ha HT TP koHekuuja BO A0jA0BHA HACOKA

(HeycnewHu obuau 3a
BOCNOCTaBYyBake Ha HTTP
KOHeKLWja /BKyneH 6poj Ha
00uan 3a BOCNOCTABYBAE HA

LlenHara BpeaHocT
ce ofHecyBa camo
3a Meperba npu
peLuaBatse Ha cnop

BepojatHocTa fieka npeTnnaTHuk HTTP koHekuyuja)*100 nomery
He moxe aa socnoctaeu HTTP <59 NPETNNATHUK K
KOHEKLMjA A0 NMHK KOj HYaW CEpBHC = oneparop.

AreHuwjata Moxe
Aa ro o6jasm
NapameTapoT U BO
HaLlMOHANHKOT
W3BEWT]

pOUEHT Ha NpeKkuHaTH cecu

W Ha ycryrata npu BocnoctaeeHa HT TP koHekuuja BO A0joOBHA HAcOoKa

LlenHara
BPEAHOCT ce
OfIHECYBA CaMO
, MpekuHatn HTTP
ORHOC noMefy BocnoCTaBeHH (KoE:R nﬁ bea baparse Ha 323':22:: :gu
HTTP koHekymu u HTTP koHekuun H P P ,
KOPUCHMKOT/YCNELLHO cnop nomery
NPEKMHATK He Ha Dapatbe Ha o
3anoyHatu HTTP <5% NPETNNATHUK 1
KOPUCHUKOT x
koHekuun)*100 oneparop.

AreHuwjata moxe
Aa ro objasu
napameTapoT u
BO Hal|MOHAMHKOT
W3BELITa

Bp3vHa 3a npeHOC Ha NOAATOLM NPeKy jaBHa paguoKoMyHukauucka mpexa ( GSM, UMTS u LTE)

CpegnHa Op3nHaTa Ha NPeHoC Ha
noAaTOLM Koja Ce NOCTUrHYBA Npu

Cpepnxa bp3uHa 3a npeHoc
Ha noaaToum

CAMHYBAIE HA TECT (ajn CO (annuKaTMBHO HUBO) NPEKY BpawHara Ha
ronemmna o1 1024 MB nowefy ‘éi;*;;“::ﬂ;é wpoa >20 Mbps 25::?;’””“"“0
OnepaTopoT U TEPMIHANHMOT YPEA (Mbps) BO BpemMeHCKMOT HaCeneHn MecTa.
Ha KOPUCHWKOT CO KOPUCTEHE Ha WHTEDBAN BO KO CE BOLIM
HTTP npotokon. P . ) P

MEpPEHETO;

CpepgHa bpauHa 3a npeHoc
CpenHa ﬁpsb?HaTa Ha NPEHOC Ha H; ngn aTopu,u P
NoAATOLM K NOCTUrHYBA NpK
cﬁfniy?agl-b eolj-lchZ c: ;3 ain )é Oa P (annWKaTWBHO HMBO) NPEKY Bp3aunara Ha

. jaBHa mobunHa NPEHOC Ha

ronemuHa og 1024 MB nomery J >10 Mbps P

oneparopoT U TEPMUHANHKOT ypea
Ha KOPUCHMWKOT CO KOPUCTEHE HA
HTTP npoTokon

KOMYHMKaLMCKa Mpexa
(Mbps) BO BpeMEHCKMOT
WHTEPBAN BO KOj Ce BPLUM

MEPEHETO;

noAaToLm no Tect
pyTH (naruwra)
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MpoueHT 04 BPEMETO 33 Koe MepHUOT ypea paboten Ha noefuHe4HN TexHonornm (GSM, UMTS u LTE)

[poLEHT Of BPEMETO 3a Koe
MEpHHUOT ypes paboTen Ha
NOeAMHEYHW TexHonorum (GSM,
UMTS u LTE)

MpoLeHT 04 BPEMETO 3a
KOE MEPHMOT ypen
paboTen Ha NOEAUHEYHM
TEXHONOrnK

210% (MuHUManHa
rPaHU4Ha BPEAHOCT Ha
MPOLEHTOT 0 BPEMETO 33
KOe MEpHWOT ypen
paboten Ha LTE
TEXHOMOTKja 3a Cexoe
MNC oagaenHo)

(DVB-T ) curHan

Ja4uHa Ha enektpuyno none Ha DVB-T curvan m BER

JauuHa Ha enekTpU4HO none Ha
DVB-T curHan uamepeH Ha

pagouonpuemMHuUK BO CTalWOHapHW

TOYKK

Bit error rate (BER)

Kymynatvera jaunHa Ha
ENEKTPUYHO none

BepojaTHOCT Ha rpeLuka
nocne Viterbi gekoaupare
(Bit Error Rate after Viterbi
- VBER).

E =56 dBuV/mu rpewka
nocne Viterbi
Aexoaupamwe<2*10-4

WHpopmayuute
3a jauMHara Ha
ENEKTPUYHOTO
none Ha DVB-T
CHrHan ke ce
NMPUKAXW HA Mana
€0 UHopMaL UK
3a jatara Ha
MEpEH:E, kaHarnoT,
UME Ha
oneparopor,
npeaagarern,
allOTMEHT
30HaMER, BER u
WHopmaLKja 3a
NOKPUEHOCTA.
BpenHocTute ce
O[HEcyBar U 3a
Mepersa npu
pelaBatbe Ha
cnop nomery
NPETNNATHAK U
oneparop

*Tpadhuyku NpUKas HA M3MEPEHUTE NapaMETPK 3a KBANUTET 04 Tabenarta Ha 0BOj NPUMOT BO

EneKTPOHCKa hopMa Ce CO CNeSHNBE KapaKTePUCTUKMK:

1. TEeXHUYKK KAPaKTEPUCTHKM
lNpuemHo HUBO Ha curHan (deduHupana konop Kapta):

GSM

[o6ap ( RxLev > -85dBm, cuHa-RGB(0,0,255));
Mpudrarnue (-95dBm < RxLev < -85dBm, 3eneqa RGB(0,128,128));

+ HapsopewHo nokpusatbe (-103dBm < RxLev < -95dBm, upeeHa RGB(255,0,0));

Henpudatnue (RxLev < -103dBm, 6ena RGB(255,255,255));
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LTE

DVB-T
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Hobap ( CPICH RSCP > - 95dBm, ceetno cuHa RGB(51,102,255));
Mpudparnus (-105dBm < CPICH RSCP < -95dBm, cBeTtno 3enexa
RGB(51,204,204));

HapsopewHo nokpusatbe (-115dBm < CPICH RSCP < -105dBm, upseHa
RGB(255,0,0));

Henpudatnue (CPICH RSCP < -115dBm, 6ena RGB(255,0,0))

Husoa noronemu og -100 dBm(RSRP > -100dBm) ce neduHupa nokpueHocT co
nob6ap curHan (cuHa-RGB(0,0,255))

Mpucparnme(-110dBm < RSRP < -100dBm, senexa RGB(0,128,128));

HapsopewHo nokpuBawe(-115dBm < RSRP < -110dBm, upeena RGB(255,0,0));
Henpudarnue (RSCP < -115dBm, 6ena RGB(255,255,255))

[obap DVB-T curHan (E = 56dBmpuV/m v BER < 2*10-4)( TemHo cuHa boja
RGB(0,0,255))

3aposonutenen DVB-T curHan (E 256 dBuV/m v BER > 2*10-4)( ceetno cuHa 6oja-
RGB(0,155,255))

Hema nokpueHoct co DVB-T curnan (E < 56 dBuV/m) (upeeHa—RGB(255,0,0));

[NogatoueH opmar Bo kml, kmz popmat, map info map nogaroueH npukas
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Mpunor 4
METOAONOMu

MepHuTEe METOAONOTMM 3a MEPEHE Ha YCNMYrUTe O jaBHUTE MOOWIHW MpPEXW M 3anasyBaat
cneuncdmkaumnte aeduHmpanmn Bo ETSI TS 102 250. 3a cute onepartopu ce KOpMCTW UCTa MEpHA
onpema M UCTM MepHM TepmuHanu. Bo meperarta ce KOpMCTM METOAOMNOrMja Ha T. H. mpo3opel.
Npo3opeLoT Moxe fa buae COCTaBEH Camo Of METOAONOorvja 3a roBop, camo 04 MeToAonoruja 3a
MEpEHE HA KBAanuTET Ha TOBOP, CaMO METOAONOMja 3a NPEHOC Ha NOAATOLM WM HUBHA
kombuHauuja.

MeTtoaonoruja 3a Mepetbe Ha KBanuTeT Ha yCnyra-npeHoc Ha rosop
o Benchmarking

= Ce mepar cute oneparopy napanernHo.

*  [3rnenoT Ha Npo30peLoT M 3anasyea CreaHuTe YCIoBM:
= 3areHepupare Ha NoBuUK:

=  BpEMeE Ha BocnocTaByBawe Ha noeuk og 30 cek;

= Tpaewe Ha noeuk og 120 cek,;

* naysa nomery noeuym oa 10 cek.

= Ce BpLIX CamMO BOCMOCTABYBHE HA NOjAOBEH NOBUK

=  BpemetpaeweTo Ha npo3opeuoT e 30cek+120cek.+10cek.

o [MokpeHar cnop o4 NPeTnAaTHULMW UIK KPajHU KOPUCHULM

= QUTDOOR meTogonoruja—mMeperara ce BpLar BO HenocpeaHa O6nuanHa Ha agpecara Ha
kKOja € CKIyYeH LOrOBOPOT Ha NPETNNATHUKOT WM KPAjHUOT KOPUCHMKOT KOj O MOKpeHan
CnopoT.

*  M3rnenoT Ha Npo30peLoT v 3anasyea CreaHUTe YCIoBM:

"  BpEME Ha BOCNOCTaByBawe Ha NoBuk-30 cek;

*  Tpaewe Ha nosuk-120cek ;

* naysa nomery nosuum-10 cek.

= Ce BpLIM CaMO BOCMOCTaBYBHE Ha NOjAOBEH NOBUK BpeMeTpeneTo Ha MepereTo He Tpeba
Aa e nokpatko o 120 muH.

= Bpemetpaeweto Ha npopeuoT e 30cek+120cek.+10cek

Metopgonorum 3a mepetbe Ha KBanuTeT Ha ycnyra — [peHoc Ha noaaToum

MeTogornoruja 3a mepete Ha 6p3uHa 3a NPEHOC Ha NOAATOLM NPEKY jaBHA PafMOKOMYHUKALMCKA
mpexa ( GSM, UMTS wn LTE) npeky HTTP npotokon

o Benchmarking

»  Ce Mepar cute onepartopu napanesHo

= Ce BpLUM BOCNOCTaBYBak€ Ha NakeTCka cecuja, ce Mepu Bp3nHaTa Ha NPeHoC Ha noAaTouu
kOja Ce MOCTUIHYBa MPW CUMHYBawe Ha oApedeH TecT (ajn nomery oneparopor u
TepmuHanHuot yped. Ce BpwM Mepere Ha Op3nHa Ha NPEHOC Ha NOAATOLM Ha anfIMKaTMBHO
HUBO NPEKY jaBHa pafMOKOMYHMKaLMcka mpexa, kopuctejiku HTTP npoTtokon
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= 3a mepewa Ha Op3uHa Ha NpeHoc Ha nogartoun kopuctejkm HTTP npoTokon ce kopuctu
cepeep co HTTP agpeca Ha cTpaHarta Ha onepaTtopoT Ha koja uma noctaeeHo ¢ajn og 1GB,
OZHOCHO 3a CLEHapWO 3a CMMHyBame Ha ¢ajn (download) 3a cumHyBawe Ha TeCT ajnoT ke
ce KOpWUCTU BpeMeHcka pamka o 15 cekyHau

= [laysarta nomery aBe nocneaoBaTenHU NAKETCKN CECMM M3HecyBa 15 cekyHam

= Bpeme Ha BOCNOCTaBYBakE Ha nakeTcka cecuja e 30 cexyHau

=  TepmuUHaNHUTE Ypeau ke BpLUAT MEPEHE HA NapameTapoT cpeaHa 6p3nHa 3a MPEeHOC Ha
nogarouu (annMkaTUBHO HWBO) MPEKY jaBHA paguokoMyHukauucka mpexa (GSM, UMTS u
LTE) napaneHo co TepMuWHanHWTe ypeau Koj ke npasar NoBULKM Ce A0 WUCNOMHYBawe Ha
YCNOBOT 32 MMHUMANEH OpOj Ha NOBULM NOCEOHO 3a HAaceneHn MecTa U pyTy.

=  BpemeHCKMOT Npo3opeLl ce COCTOM O BPEME Ha BOCNOCTaByBake Ha KOHEKLMja+3aaaaeHo
BPEME 32 CUMHYBak-€ Ha (hajn+naysa. BpemeHckuoT nposopel ke usHecyea 30+15+15
CEKYHAM.

o TlokpeHat cnop oA NpeTnnaTHULM UK KPajHU KOPUCHULMU

= QUTDOOR wmeTogonorvja—meperarta ce BpliaTt BO HenocpeaHa bnusnHa Ha agpecara Ha
KOja € CKny4YeH AOrOBOPOT, Ha NMPETNNATHUKOT WM KPajHUOT KOPUCHMKOT KOj rO MOKpeHan
CnopoT.

= Ce BpLUM BOCNOCTABYBAE HA NAKETCKA CECMja U ce Mepm bp3mHaTa Ha NPEHOC Ha NoaaToum
koja ce MNOCTUrHyBa NpPW CUMHyBake Ha ofpeaeH TecT hajn nomery oneparopoT U
TepMuHanHuoT ypea. Ce BpwM Mepere Ha OP3nHa Ha NPEHOC Ha NOAATOLM HAa anfMKaTUBHO
HWBO NPEKy jaBHa paanoKoOMyHUKaLucka mpexa, kopuctejkm HTTP npoTokon.

= 3a mepewa Ha Op3uHa Ha NpeHoC Ha nogartoyn kopuctejkm HTTP npoTokon ce Kopuctu
cepeep co HTTP agpeca Ha cTpaHaTta Ha OMeEPaTopoT Ha koja uma noctaeeH ¢ajn og 1GB
OAHOCHO 3a CLEeHapuo 3a CMMHYBake Ha ¢hajn (download)

=  3a cuMHyBame Ha TECT hajnoT ke ce KOPUCTM BPpEMEHCKa pamka o4 15 cexyHau.

= [laysara nomefy aBe nocneposarenHu naketcku cecum (download) usHecysa 15 cekyHau

= Bpeme Ha BocnocTaByBawe Ha nakeTcka cecuja e 30 cekyHau

=  BpemeHCKMOT Npo3opel ce COCTOM 04 BPpeME Ha BOCNOCTaByBake Ha KOHEKLMja+3aaaaeHo
BPEME 32 CUMHYBak-€ Ha (hajn+naysa. BpemeHckuoT nposopey ke usHecyea 30+15+15
CEKYHAM.

= bBpojot Ha cecun kou ce mepat He e noman og 50

MeToponorvja 3a Meperwe Ha CnegHUTe napameTpu Npu BocnocTaByBamwe Ha HTTP koHekyuja:
-MpoueHT Ha HeycnewHu obuan 3a BocnocTaByBawe Ha HTTP koHekuuja BO A0jAOBHa
Hacoka
-MpoueHT Ha npekuHaTH cecuu Ha ycnyrata npu BocnoctaseHa HTTP KoHekuuja BO
[10jA0BHA Hacoka

o Benchmarking

= Ce MeEpU NPOLEHT Ha HeycnewHu obuanm 3a BocnocTaByBawe Ha HTTP koHekuuja BO
[0jOOBHA Hacoka U NMPOLEHT Ha NPEeKWHaTU cecun Ha ycnyrata npu BocnoctaseHa HTTP
KOHeKUuuja BO [0jOOBHA Hacoka NpM CUMHyBawe Ha TecT hajn nomefy onepaTopoT u
TEPMUHANHMWOT ypea

= Bpewme Ha BoCnocTaByBawe Ha koHekuuja e 30 cek.

= [laysarta nomefy aBe NOCNeAOBaTENHM NAKETCKU cecum usHecyea 15 cek.

= Ce Mepu NPOLEHT Ha HeycnewHu obuau 3a BocnocTaByBawe Ha HTTP koHekuuja BO
[0jOOBHA Hacoka U NPOLEHT Ha NPEeKWHaTU cecun Ha ycnyrata npu BocnoctaseHa HTTP
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KOHeKLuja BO A0jA0BHA Hacoka, kopuctejkn HT TP npotokon, Ha TecT ajn Koj € NOCTaBeH Ha
HTTP cepsep:

= Tect (hajnot e co ronemuHa oa 1GB

= 3a CMMHyBawe Ha TecT (ajnoT ke Ce KOPUCTW BpemeHcka pamka op 15 cekyHau
BpeMeHCKMOT NPo30peL ce COCTOM Of BPEME Ha BOCMOCTaBYBaE HA KOHEKLWja+3aaafeHo
BpEMe 3a CUMHyBawe Ha (hajn+naysa. BpemeHcknoT nposopel ke u3HecyBa 30+15+15
CeKyHau

o [lokpeHaT cnop oa NPETNNaTHALY UMK KPAjHU KOPUCHULK

= Ce mepu CNOPHKOT oneparop.

= Ce Mmepu npoueHT Ha HeycnewHu obuan 3a BocnocTaByBawe Ha HTTP KoHekuuja BO
AOjAOBHA HAcoKa M NPOLEHT Ha NpeKWHaTW CecuM Ha ycnyrata npu BocnoctaseHa HTTP
KOHEKLUMja BO [OjAOBHA Hacoka NPU CUMHYBawe Ha TecT hajn nomefy oneparopoT u
TEPMUHANHKUOT ypea.

= Bpeme Ha BocnocTaByBakwe Ha KoHeKumja e 30 cex.

= [laysara nomefy ABe NOCNEAOBATENHM NAKETCKM CECUU M3HECYBa 15 cek.

= Ce Mepu npoueHT Ha HeycnewHu obuam 3a BocnocTaByBawe Ha HTTP koHekuuja BO
AOJAOBHA HacoKa W MPOLEHT Ha NPEKUHATW Cecun Ha ycnyrata npv socnoctaseHa HTTP
KOHeKLuja BO A0jA0BHA Hacoka, kopuctejkn HT TP npotokon, Ha TecT ajn Koj € NnocTaBeH Ha
HTTP cepeep:

= TecT chajnot e co ronemuHa og 1GB

= 3a CcuMMHyBawe Ha TecT (ajnoT Ke Ce KOPUCTU BpemeHcka pamka op 15 cekyHau
BpemeHckuoT npo3opel ce COCTOM 04 BPEME Ha BOCMOCTaBYBaE HA KOHEKUMja+3afafeHo
Bpeme 3a CUMHYyBake Ha hajn+nayaa. BpemeHcKWMOT npo3sopel ke usHecysa 30+15+15 cexk.

= BpojoT Ha cecum KoM ce Mepar He e noman oa 50

MeTtogonoruja 3a Mepere Ha KBanuTeT Ha yCnyra-KBanuTeT Ha rosop

o Benchmarking

= QOuenka MOS - Mean Opinion Score — ITU ro pgeduHMpa Kako BPeaHOCTM Ha
npeaedmHMpaHa ckana, Ccnopea Koja cCybjekToT (oeauMuMpaHa NMYHOCT) BPLK
OLeHyBawe CnOped HEroBO MUCNEHE 3a NepOpMaHCMTE Ha TPaHCMUCHja Npeky
TeneqOHCKN CUCTEM KaKO 3a KOHBEp3aLuWja Taka v 3a Cnylawe Ha roBOpeH Matepujan.

= (CuctemoT Kkoj ro kopuctu AreHuuja 3a cHumawe Ha MOS ce 6asmpa Ha POLQA
anroputam. Perceptual Objective Listening Quality Assessment (ITU-T Rec. P.863) 3a
pobueawe Ha MOS-LQO oueHyeme.

= MOS-LQO - npetcTtaByBa OOJEKTMBHO OLEHYBawe HA KBANWTETOT Ha rOBOP, a
OUEHYBaKETO CE BpPLKM CO TFEHepupawe Ha noBuunm M cHumawe Ha MOS-LQO
BPEAHOCTHTE.

= [loBuuM Ce reHepupaHu co kopuctewe Ha NemoQOutdoor annukaTUBHO pelleHue 3a
MEpEHE Ha KBanuTeT Ha rosop kopucTtejku POLQA anroputam.

= 3a reHepuparme Ha NOBUK C& KOPUCTM CLEHapMoTo oa ,MeToponoruja 3a Mepewe Ha
KBANWTET Ha YCNyra-NPEHOC Ha roBop “, ce kopuctar 3 TenedOHCKM anaparu,,co
annukayuja 3a KoMyHukauuja u cnopeayeawe Ha rosop Nemo Media Router 1 Nemo
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Voice Server, cO MOXHOCT 3a MelyCEOHO KOMyHULMpawe, C& CO LEN CHUMAHE W
penpoayuuparwe Ha MOS-LQO BpegHocTw.

»  KBanuTeToT Ha roBOp C& Mepy BO NpaseL;
*  MoOMneH ypen — roBOpPeH cepsep (N0jaoBHA HACcOKa);
*  mMobuUNeH ypea-mobunex ypen
= Ce BocnoctaByBa nosuk mobile to fix unm mobile to mobile, ce chumaar MOS-LQO
BPEAHOCTUTE BO ABETE HACOKM:
»  KopuCHuMuKa cTpaHa — MobuUMneH ypen (Moja0BHA Hacoka) — OLeHKa AobueHa o4 cTpaHa
Ha NMR kaj moBunHuoT ypes.
[pu objaByBarbe HA WH3BELWITaUTE ke OMAE NpeLu3npaHo HAYMHOT Ha Mepeke Ha napameTapoT
OLHOCHO jany Meperara ce npaear kako MOOWUNEH ypes — roOBOPEH CEpBep Mnu MobuneH ypea-
MobuneH ypea

Metoponorunja 3a mepetbe Ha DVB-T curnan
o Benchmarking

» (e mepar cute DVB-T oneparopu BO CTaLWMOHAPHM TOUKN CO XOPW3OHTANHO nonapusvpaqa
aHTeHa Ha BucoumnHa og 10m og 3emja

=  CrayuoHapHUTE TOYKM 32 Mepewe ce u3bupaat Taka WTO Aa HEMA AMPEKTHA npenpeka
(objexT, ApBO M Ap.) BO HENOCPEAHa OnM3nMHA OAHOCHO AAa UMA AMPEKTHA BUANMBOCT CO
npeaaBatenHara Touka AOKONKY TEPEHOT 1o A03BOYBA TOA

* Bo rpaposute ce Bplum mepewe Ha DVB-T curHan Ha noseke UKCHM TOUKM pacnpeaenHu
BO mMpexa o 500m x500m

* Bo manute HaceneHu MecTa MEPEHETO Ce BPLLKM BO eaHa (PUKCHA TOYKA WM BO NOBEKe 04
e[iHa TOYKa AOKOMKY ce paboTu 3a NOroNemo HaceneHo MecTo

= (e 3abenexyBaar crneaHUTE NOAATOLM: MME HA ONEPATOP, UME Ha NpeAaBaTeriHa nokauuja,
UMe Ha anoTMEHT 30HA, MUME Ha MepHa TOuYKa, reorpadiCkm KOOPAMHATM HA MEPHA TOuKa
(WGS 84) n patym Ha meperbe

»  Ce mepu: SFN kaHan, KymynaTMBHOTOHMBO Ha jauMHaTa Ha enekTpuyHOTO none Ha DVB-T
curHanot, MER (Modulation error ratio), BepojaTHOCT Ha rpewka npeg Viterbi aekoaupamwe
(BER before Viterbi), BepojaTHocT Ha rpewuka nocne Viterbi nekoaupare (BER after Viterbi).

o [lokpeHat cnop oa NPETNNATHALM UK KPAjHU KOPUCHMLIM

= Ce mMepy camo CMOPHMOT oneparop,

= QOUTDOOR meTogonoruja—mepewara ce BpLar BO HENocpeaHa bnuanHa Ha agpecara Ha
Koja € CKNydYyeH AOroBOPOT, (PU3NYKKM LUTO NOBNMCKY KONKY LUTO A03BONyBa NPOCTOPOT 3a
npucTan co BO3WNOTO Kaj NPETNNATHUKOT UK KPAJHAOT KOPUCHUKOT KOj FO NOKPEHan cnopoT.
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Mpunor §
Tect pytu

Tect pyTu:
ABTONATV U MarucTparnHu naTuwTa:

- [Hennuua 1: TpaHuya co P. Cpbuja (TabaHosue)-KymaHoso—MunaguHoBuu—-Benec-
['eBrenuja-rpanmua co P. M'puuja (boropoamnya) (175 km);

- [Hennuua 1: Mpunen-paacko-Benec-Kymanoso-rpanmua co P. Cpbuja (TabaHosue)
(200 km);

- [JenHuunm 2. Tpanuya co P. Byrapuja (Jdese baup)-Kpua [lanaHka-CrpauuH-
Pomanosue  (KymaHoso)-MunaguHosun—obukonHuua  Ckonje-TetoBo-TocTuBap-
Kuueso—-Tlogomorbe-Crpyra—rpanuua co P. Anbanuja (Kadhacan)(298km);

- [Hennuua 3: KpctocHuua [Moamorbe—Oxpua-Kocen—Pecen-butona-lpunen-Benec—
LLrun—Kovanu-[enueso—rpanuya co P.byrapuja (Pamna Huea)(318km);

- [Hennuua 3: lpanuua co P. Anbanuja (Ce. Haym)-Oxpua—Kocen-Pecen—gennuua
butona (kpctocHuua Kykypeyanu)-rpanuua co P. Mpumja (Meyutnuja)(127km);

- [Hennuua 4: Tpanuua co P. Kocoso (Bnaue)-kpctocHuya CreHkoBeu—0bukonHuua
Ckonje-Tetpoeeu-kpctocHuya Benec-Ceetn  Hukone-LUtun—-Pagosuw—-Crpymuya—
rpaHuya co P. byrapuja (Hoso Ceno)(205km);

PervoHanHu nartuwra:
- [ennuua 5: butona-[emup Xucap-Kunueso—MakenoHcku Bpoa—Tpunen (140 km);
- [Hennumua 6: Tesrenuja—boraaHum—-Crap [ojpaH-Bananaoso-Crpymuua—beposo—
Mexyeso-Lenyeso (139 km);

- [Hennunua 7: Ctpaunn—Kparoso-lIpobuwrun—packpcHuya Kpynuwre—KovyaHn-Bunuua—
Beposo (118 km);

- [Jennuya 8: [penoso—Kasapapyu—HerotuHo-enenmwre-Ltun-Ceetn  Hukone-
Kymanoso (140 km)

- [Hennuua 9: Mpanuua co P. Kocoso (JaxuHue)-Teapue-JeryHosue—Parae-Llenunwre—
Tetoso-llonosalllanka-Tetoso-I ocTusap-Masposu aHoBu-[ebap-Crpyra (230 km);

- [Jennuua 10: rpanuya co P. Mpumja (Mapkosa Hora)-Makasu—Llapes [iBop-Otewweso-
Crewe—-Oteweso-Tpnejua (80 km);
3a TecT pyTuTE He e AeduHUpaH MUHUManeH Bpoj Ha noeuum. EgHa TecT pyTa ke buae uamepeHa
MUMUMYM €4HaLL.
[lokonky ce HanpaBar Mepera Ha Aen Of €AHa TEeCT pyTaTa, pesynTaTuTe 04 Mepewara ke Bnesar
BO BKYMHUTE pE3ynTaTy 3a uctara.
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Mpunor 6

HaceneHu mecta

12

W% j 02818 Ot

Bo cnegHarta Tabena ce AafeHu HaceneHn mMecTa co uHgopmaymja 3a MUHUManeH 6poj Ha NoBULM

COrNacHo NocneaHnoT ouuunjaneH nonuc Ha HaceneHueTo Bo Penybnuka MakeaoHuja:

Haceneu mecTa- Bpoj Ha MuxumaneH
ONLWTHHK O Hag 15000 | KuTEnu 6poj Ha
Kutenu nosuym
Ckonje 506926 2028
KymaHoBO 108048 432
TeToBO 90650 363
[ocTuBap 83018 332
Kuyeo 30403 122
[ebap 20483 82
Oxpug 53006 212
Crpyra 64956 260
Butona 92905 372
[Mpunen 75898 304
Bunuya 19938 80
LLTnn 48578 194
Benec 54955 220
Crpymuua 56533 226
Kouanu 38058 152
Kasagapum 38968 156
HerotuHo 19414 78
PanoBuLu 28870 115
Ceetun Hukone 17966 72
Kpusa ManaHka 20257 81
[eBrenuja 22846 91
Bpeenuua 15885 64
Jenyeso 17505 70
Borosuie 28997 116
XenuHo 24390 98
INunkoso 27058 108
Bpanuumwre 25399 102
NnuHpeH 15894 64
MpoGuiuTvn 16193 65
Pecen 16825 67
CTyAeHnYaHu 17246 69
Teapue 22454 90
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Mpunor 7
W3Bewrtaj oa mepetba Ha DVB-T

AreHumjaa ke objaByBa pesyntati 0f Mmepewara 3a DVB-T BO cTauuoHapHu TOuKM Ha web
CTpaHuyara www.komunicira.mk Ha mana co uHgopmauuu 3a: ume Ha DVB-T Oneparop, SFN
KaHan, npejasarten, 30Ha Ha NOKPUBAMWE (ANOTMEHT 30HA), KyMyNaTUBHA jayMHa HA ENEKTPUYHO
none [dBuV/m], MER [dB], BepojatHocT Ha rpeLuka nocne Viterbi aekogupate (BER), ume Ha mepHa
TOYKa, AATYM Ha MEperwe 1 MHAOpMALLKMja 3a NOKPUEHOCT.
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Mpunor 8

HauwoHaneH u3BewTaj 3a coctojéara Ha KBaNMTET HAa jaBHU €NEKTPOHCKM KOMYHUKALMCKN
ycnyrn o6e3bejeHW NpeKy jaBHN paanOKOMYHUKALNCKU MPEXK

AreHuwujara noAroTByBa U3BELLTaK 3a COCTOjOATa Ha KBANWUTET Ha jaBHWU ENEKTPOHCKM KOMYHUKAL|UCKH
YCryru 3a HaceneHu MecTa, TECT PYTU W HaLMOHAnNEeH U3BeLUTaj 3a onepaTopu Ha
pafmMoKOMYHUKaLUCKu mpexu/ycnyru Bo Penybnuka MakefoHuWja BO CneHUOT (hopmar:

ACIK

PENYENMKA MAKEOHMJA
ATEHUMJIA 3A ENEKTPOHCKM KOMYHHUKALIAH

M3BEIl TAJ3A COCTOXBA HA KBAJIMTET HA
JABHHW EJJEKTPOHCKM KOMYHUMKAILIVMCKHA
YCINYIM OBESBEEINEHM I[IPEKY JABHM
PAIVMOKOMYHMKALMCKMN M PEX M 3A
HACEJEHO M ECTO XXXXXXX /TECT PYTA
XXXXXXX /HALUVOHAJEH

=B
[T ogTOoTBEHO
on
C SKTOpP 3a KOHTPOJIa M MOHMTORPMHI HA panmocp PEeKBEHLIMN

+ Crnopen MNpaBUIHMKOT Sa NapaMeTpuTe =2a KBAIMTET Ha RBEHUTE aJeKTpOHCKU
OKOMYHMKALUMCKY  yoIyIM  obezfefeHr Npery HBHAPAIMOKOMYHMKALKCOKA Mpexa,
Areauujara 34 &JeKRTPCHCKM KOMYHMEKAlMM T KOHTROMWMpa M Mepu NapaMeTpHTe 3a
KBANMUTET Ha j:IDlUfITC eeRTPOHCKY KOMYHUKAIVCKHY YOIIyTW , U COTMAacHO YIeH 12 on ODOj
NpapUIHUK MCTH Te TH 068 FBYBa Ha W ww kom uniciraim k.

* Bo comacHooT co AMHaMMKKaTa Ha paboTa M paboTHUTe =2afaul Ha CekTopoT =a
KOHTpOJa ¥ MOHVMTCPMHT Ha pE-:[HOCL PEKBEHIIUM , Oﬁ:ﬁE&'BaE eTO Ha OBMEe NOoNaTolM TOo MMa
noaeneHo chncpell HacelneHM MecTa/TecT pyT™ . HacenenMTe MecTa e OoBHEeHM cnopen
NoJaToLMTE KOM ITM JOaea JIpx aBHMOT 3aBOM 3a CATMCTMKa Ha PenySanka M akenoHM R on
NocNeqHMOTNCNHC Ha HacelaeHe Ha P .M aKeHDHTjﬂ .

. ComlacHo NpuJorT 5/NpMiacT 6 O Tope HaBENSHMOT MPaBMIHMK, ATEHLMRTa M
-.'15:.EB':,«'B5 nogaTouvTE OO CONCTBEHHMTE MEepSih a No OJHOC NapaMeTplTe 3a KBaJIMTeT Ha
vonymTe =a Tecr pyTa/H acensHo MecTo, Za cekof RBHA DANMOKOMYHMKALKCKA MPEX a Ha

OnepaTopKTE .
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KpaTOK OIVIC Ha KOPMCTeHaTa OlpeM & 3a M epels € M NoCTTIpoleCHpak e @

M epemarTa M MepHaTa OllpeM a IM sallasyBaaT TeXHHWYEU Te Cl’leLI,I/[(?p HMEKAL M ,neio VIHMPAHM BO

ETSITS 102 250;

KopHcTeHa e codb VMCTHMLOMPpaHa MEoHa OllpeM a MHCTallpoaHa BO CHeLLMja_HHO MEPDHO BOIMIIO
24 CIIM yﬂaLLMja Ha KOPWMCHMYKO HCKYCTBO, OINHOCHO KOM E)I/IHaLLMji oo

RApIBEPCKO/COb TRED CKO palll SHME 23 TeHEDHPAah ¢, aHallMsa U o0 ABYBAL & HA [OTATOL TS}

M eTOZOJIOTHMMTE KOM Ce KOPMCTEHHM =4 Mepek e Ha MNapaM eTpMTe 54 KBaJIMTeT Ha REHM
SJIEKTPOHCKM KOM yHMEaLMCKKM YCQIyIW OCTBaPEHM IpeKy RBHa & PallOKCM YHMKallMCKa
MPper 8 NoOIeTaNHo ce objcHern Bo [lpumor 4 Benchm arking) on [IpaBMIHMEOT =2

rapaM eTpHTe 28 KEAIMTET Ha ABHMTS eJIeKTROHCKY DAIMOKCM YHUKAIUMCKI YOIy T,
Babenew ka:

- 3a IeHepMpak € Ha I[NOBMK KOPMCTEeHO € BpeM eHCKa paka O 120 cekyHIM COTUIACHO

[ puior 4,0m HaBeIeHMOT MNPDAaBVIIHIIE -

- [TomaroLyTe 23 KEaJMT2T Ha IOBOD Ce TOBKMEeHM P Mepen a M OBVJIeH ypen—

MOBMIIeH ypel/M obMIIeH ypelTOROPEH CepRaD

- Bo kpeupals eTo Ha [IakeTCKa cecmja TPV M epeh € Ha KBAaJIMTET Ha YCOIIyTa —IpeHoC Ha

[IOOATOLM , KOPKCTeH ed afl co roneM MHa on 1024M B .

. SaI0OJE MTeJHMTS LellHM BRpelHOCTM Ha Ilapad eTpHTe BO ma@o ML MTe Ce oOHeCyBaaT

Ha HallMOHAJHMOT 2Bl Taj

* Bo commacHocT co HpaEMﬂHMKOT 24 NnapanMeTpMTe 328 KBaJIMTEeT Ha :‘BEHMT@ SISK TDOHCKI
KOMHMEAlLMCRY WCIIVIV Ha CIJIeOHM Te Tabenn ce HaleH peByJTTaTMTe,L{OGMeHVI CyYMapHO
23 BpeMe Ha MEBpIl eHVMTe Mepekh a .

* II CPMOOOT Kold Ce BRI eHM Mepah aTa s

XX XX XXZKX — XX KX XXXX

+ PacnpenenfarTa Ha BpoHT Ha TEHEPMPAHH NOBUUM OATSHM BO HACSISHU TS MeCcTa € DoDUeH
cricpell MNpoNoplMcHAallHa [onenba [0 O0HOC Ha IYCTMHA Ha HAaCeJeHMe BO HameHo

HaceJeHO MeCTo Cllopel NogaTolM e NpeB3eM el o [IogaTolM Te KoK IHW OaiBa [ pk aBHUOT
2aBCM 24 CATHCTHKA Ha Peﬂy@J'H/IKaM aKeZ[OHMji .

bBpoj Ha MuHumaneH |Peannzmpad |Peanmampadn |PeannampaHm
HaceneHo mecTo Hacenenwe |BpojHa W NOBULM nosuum noBMLM
NoBMLLA Onepatop 1 |Onepartop 2 Onepatop 3
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Hueo Ha curHan oa mobuneH p‘OCTaI'IHOCT A0 Mpex{a
ypea-CKeHep
WGSM HuBo (>-95dBm) M UMTS HuBo {>-105dBm) M KOJIKaB &N 0/ BPEMETO MOBUNHUOT Ypea AETEXTMPA NOKPHEHOCT CO

CUrHaA HE3ABMCHO 0, TEXHOAOTMjaTa
LTE HuBo {>-110dBm)

29

0 0 0

OnepaTep 1 OnepaTep 2 Onepatop 3 3agomkuTeNHa
Le/IHa BPEfHOCT
JeduHupana oa

AEK (>,%)

OnepaTop 1 OnepaTtop 2 OnepaTop 3

HeycnewHu nosuum MpexKkuHaTH NOBMLM
M c6ug, 3a NoBUK KOH BanuaeH Bpoj, Bo obnacTa Ha nokpusarbe, M OBULM KOU BEKe Ce YCMIEWHO BOCMOCTaBEHM 1 BeKe

MNPy WTO HUTY NOBUKOT € OArOBOPEH, HATY NaK cTpaHaTta Koja AMaaT gogeneHo coobparkaeH KaHan, a ce NPekuHaTn

NOBWKYBa NREN0O3HaBa TOH 33 SBd)aTeHO WAW NaK TOH 338 npeg Aa 6M,D,aT 3aBplIeHn og, KpajHVIDT KOPWUCHUK

S5BoHEeHe

2 2
g
o %
0 0 0 0 0 8]

Onepatop 1 OnepaTop 2 Onepatop 3 3apo/mkuTenHa Onepatop 1 Qnepatop 2 Onepatop 3 3aponxunTenHa
UenHa BpeaHoCT uenHa BpesHoOCT
AedrHnpana of, AedpuHrpana of

AEH {<,%) AEK (<,%)
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Bpeme Ha BOCNOCTaByBarbe€ Ha NOBUK Kesanuter Ha roBop

B Ce peructpupaat MOS oueHKUTE KoM ce AobuBaaT oA
MmepetrbaTa BO COMIacHOT €O

M BpeMEHCKK UHTEPBAN 04 MOMEHTOT KOra KOPUCHMKOT McnpaKka ITU-T-P.800
Gaparse 3a KOHEKUM]a, Ce A0AEKa OHO] KOj ro reHepupa
NOBMKOT He Npumi "ALERTING" AeKka NOBMKOT e BOCNOCTAB WA

5
m
X
GJ
=
= o
g
=
=
=
a
=]
o} 0 o}
0 0 0
OnepaTop 1 Cnepatop 2 Onepatop3 3apgosmkutenHa Onepatop 1 CGneparop 2 Onepatop 3
Le/1Ha BPEAHOCT
AeduHupana oa *noronema BpeAHOCT €
AEK (<,cer.} nogobpo

NG

bp3uHa 2a NPEHOC Ha NOAATOLM NPEKY jaBHa PaaAUOKOMYHUKALMCKa mpeka
KomBUHMpaHOo no TexHonoruu (GSM , UMTS u LTE) 3a HaceneHH mecra
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OnepaTop 1 Onepatop 2 OnepaTop 3 3340/KMTRAHE LEAHE BReaHOCT
AeduHKpada o AEK 3a DL
(>20Mbps)




uls 2.1 65 WW 12 ¥ o210t
Ha Peny6nnka Makepgonuja



