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. YBOJ

1. CBpxa

Osum ynyTtcTBOM yTBphHYjy ce mepHe BenuunHe, npoueaype Mepera U npoBepe yc/ioBa U
KpUTEPUjyMa MPUXBAT/BUBOCTU MEPHUX BEIMUMHA Y MOCTYNKY TEXHUYKOr Nperneaa u KoHTpose
6asHUx cTaHuua mobunHe TenedoHuje (y Aasbem TeKcTy YnyTcTBo). YnyTcTBOM ce Takohe
AedbVHMLIE HAaUYMH NPe3eHToBaka Pe3yiTata U KpUTEePUjymm 3a oLeHy CTBApHOr CTakba pagmo-
CTaHMLE 3a KOjy Ce BpWKM TEXHUYKU Npernes UAM Ce KOHTPo/MWe M3 ApYyrux passora
npeasuheHnx 3aKOHOM.

MpeomeT TeXHWMYKOr Mnperiena je pagmo-CTaHuLa, ca CBOjUM GYHKLMOHAAHUM AeN0BUMa KOjK
BUTHO YyTUYY Ha KapaKTepuUcTUKe HaBeadeHe y [lo3BOM 3a pagmo-CTaHuLy.

Mojam paamo cTaHuLa obyxBaTa:

®  npefajHuK pagmo CTaHuLe,
e  KombajHep (MynTunaekcep)/duntep nponycHuK oncera,

L4 dHTEHCKWN CUCTEM.

CMMncao oBMX Mepera je Aa ce YCTaHOBM Ja /M je 6asHa CTaHUUA MobunHe TenedpoHuje
NnocTaB/beHa U Aa I eMUTYje CUTHAN Yy CKAaZy ca 403BOJIOM 32 PagMo CTaHWULY Kojy je nsgana
AreHumja.



O3Hake, ckpaheHuUlle, jeJUHHILIE

e 3GPP
e 8-PSK
e Abis

° 3,

e ARFCN
e BCH

e B(T)S

e BW

e CDMA
e CPICH

e CW

e DCS1800
e DL

e EDGE

e E-GSM900
e EIRP
e ENB

(3rd Generation Partnership Project)

(8-Phase Shift Keying)

(GSM Interface BTS-BSC)

Cnabemne pednekcunje nsparkeHo y dB

(Absolute Radio Frequency Channel Number)

(Broadcast Channel)

(Base (Transceiver) Station)

LWwnpwnHa nponycHor oncera (Bandwidth)

(Code Division Multiple Access)

(Common Pilot Channel)

KoHTuHyanaH npoctonepuogmunm curHan (Continuous Wave)
(Digital Cellular Service)

cMep npeHoca o 6asHe Ka MObUAHO] paano-cTaHuum (Downlink)
(Enhanced Data rates for GSM Evolution)

MpowunpeHn GSM oncer (Extended GSM)

EKBMBa/IEHTHA U30TPOMHA M3payeHa cHara

EkBMBaneHTHa wupuHa IF duntpa (RBW) aHanusatopa cnektpa (Equivalent

Noise Bandwidth)

e ERP

e ETSI

e FDMA
e FDD

e FM

e FH

e G

e GMSK
e GPS

e GSM

EdektusHa uspadeHa cHara (Effective Radiated Power)

(European Telecommunications Standards Institute)

(Frequency Division Multiple Access)

(Frequency Division Duplex)

dpekBeHUnjcka moaynauuja (Frequency Modulation)

dpeKBeHUMjCKO CKaKatbe (Frequency Hopping)

Jo6utak (Gain)

(Gaussian Minimum Shift Keying)

Cucrtem rnobanHor nosunumoHunparsa (Global Positioning System)

OANTUTANHU  MOBWMIHM  PaAMO-KOMYHUKALUMOHU cucTemM Koju omoryhaBsa

MOOBUIHMM MpeTnAaTHUUMMA FOBOPHE KOMYHMKauMje, NpPeHoC MNopyKa WM nogaTtaka.
(Global System for Mobile Communications)

e GSM1800
e HDSL

e HSDPA
e IM

e A

e LAC

e MNC

e MCC

e OBW

e OVSF

e PDH

CMHOHMM 32 DCS1800
(High bit rate Digital Subscriber Line)

(High Speed Downlink Packet Access)
NHTepmoaynaumja (MHTepmoaynaumMoHn npoayktn) (Intermodulation)

TanacHa ay»uHa (Lambda)
(Location Area Code)

(Mobile Network Code)

(Mobile Country Code)

LWnpwuHa oncera 3ay3etor emucnjom (Occupied Bandwidth)
(Orthogonal Variable Spreading Factor)

CHara (Power)

(Plesiochronous Digital Hierarchy)



e PDN

e P-GSM900
e QPSK

e RAN

e RBW
Bandwidth)
e RF
e RMS
o Irl
S

o SF
« S/N

e TCH

e TDMA
¢ TMA

o TMB

¢ TS

e UARFCN

e UHF
e UL

e UMTS
e UTRAN
e VBW

e VHF
e VSWR
e WCDMA

e WGS84

(Packet Data Networks)

OcHoBHM GSM oncer (Primary GSM)

(Quadrature Phase-Shift Keying)

(Radio Access Network)

LWvpuHa nponycHor orcera creKkTpaiaHoOr aHanusatopa (Resolution

Paano dpekseHumje (Radio Frequency)

Cpeatba KBagpaTHa BpeaHoct (Root Mean Square)
HanoHCcKn nnu cTpyjHu KoedunumjeHT pedaekcuje
KoeduumjeHT cTojehunx Tanaca

(spreading factor )

OpaHoc curHan/wym (Signal-to-noise)

(Traffic Channel)

(Time Division Multiple Access)

(Tower Mounted Amlifier)

(Tower Mounted Booster)

(Time slot)

(UTRA Absolute Radio Frequency Channel Number)
YnTpa Bucoke ppekseHuuje (Ultra High Frequency)
cMep npeHoca o4 MobunHe Ka 6a3Hoj paauo-ctaHmum (Uplink)
(Universal Mobile Telecommunications System)
(UMTS terrestrial radio access network)

Buaeo nponycHu oncer cnekTpasHOr aHaaM3aTopa

Bpno Bucoke ppekseHuuje (Very High Frequency)
HanoHckun ogHoc ctojehux Tanaca (Voltage Standing Wave Ratio)
(Wideband Code Division Multiple Access)

CeeTcKun I'eOI'pad)CKM KOOPANHATHN CUCTEM KOjVI KOPUCTK 3eM/bUH ennncouna

ca nonyocama 6 356 752,3142 1 6 378 137,0 m

3. 3Hayeme MOjMOBA, AePUHUILIH]E

Anzopumam 3a odpehusarbe YKynHe cHaze, WUpuHe emucuje U yeHmpasaHe gppekeeHyuje
emMucuje Ha aHanM3aTopy cnekTpa 6asmpa ce Ha OCHoBY AedUHULMjA YKYMNHE CHare CMrHana y
334aTOM orfcery, WWPUHE emMmuUcKuje y Kojoj ce Hanasu oppeheHu npoueHaT CHare curHana u
LueHTpanHe ¢peKkBeHUMje emucuje. HakoH ouuTaBarba OAMEpaKa CheKTpa ca aHaausaTopa
cnekTpa nomohy pauyyHapa, nogaum ce cmewTajy y Bektop P(i)[dBm], i=1,2..N, roe je N 6poj
Tayaka cnekTpa (bMHOBA) Koje cagpKM Mmemopuja aHanmsatopa. BpeaHocTt N 06MYHO M3HOCK
1001 wnam 501. SPAN npeacTtaB/ba oncer GppekBeHLMja Ha aHa/M3aTopy Yy KOMe ce CUrHan
nocmatpa u uma BpeaHocT SPAN=(Fsrop-Fstarr). ENB (equivalent noise bandwidth) npeacTas/ba
€KBMBANEHTHY LIMPUHY ynoTpebsbeHor IF ¢untpa (RBW) aHanusaTopa cnekTpa. Y 3aBUCHOCTU
oa ynotpebsbeHor IF puntpa, ogHoc ENB/RBW(-3dB) TMnuuHmMx aHannsatopa CrekTpa je:

Tun IF dpuntpa Twuna aHanun3aTopa cnekTpa ENB/RBW(-3dB)
4-nona CUHXPOHM AHanorHu 1.128 (0.52dB)
5-nonoBa CUHXPOHM AHanorHm 1.111 (0.46dB)

FFT

AurutanHn(FFT) 1.056 (0.24dB)




YKynHa cHara Pror/[mW] jegHaka je:

_SPAN aN0)
ProrlmW] = zyg+ Z(m 10)
i=1

N

B 10 1 1 SPA Z( P(l’))
ProrldBm] = *10810 Vv ENB 1
i=

CHara y KaHany Pey[mW], wupnHe BW y , jeaHaka je:
X
1 BWey : ( P(i)>
*

P W 10710
enlmWl = o o —x) 1

1

Xz
1 BWey ( @)

I 1010
BNV ENB X, — X)) + 1 L
—Aa1

peuldBm] = 10 *

roe cy X; v X, MHAEKCU Koju 04roBapajy TpaxKeHoj WnpuHn kaHana BW y=(Xo-X1)*SPAN/(N-1).
LLnpunHa emuncuje y Kojoj je cagpxaHo 99% cHare curHana, BWogy, AeduHUCaAHA je Ha OCHOBY
nHaeKkca Y, 1 Y; Koju ce ogpehyjy Ha ocHoBy cnegehux ycnosa:

P()
Z <10 10 )
= 0.005

P@
1 (1070)

P
Ly, (1070)
—————==10.005

P(D)
s (107%)

BpeaHocT BWygy M3pavyHaBa ce Ha OCHOBY je4HaKOCTU:
SPAN

(N-1)
LleHTpanHa dpeKkBeHumMja emucuje, fc , oapehyje ce Ha ocHoBy npunagajyher nHaekca ic, unja

BWsgy, = (Y, — Y1) *

BPEAHOCT ce Hanasu Ha ocHosy cieaehe jeaHakocTu:

P(i)
N (10 10 )
P(i)
5py, (1090)

roe je pyHKumMja round(x) Haj6anxku ueo bpoj oa x.

ic =round

BpeaHocT ueHTpanHe dpekBeHUuje emucnje, fc U3padyHaBa ce Ha OCHOBY jeJHAaKOCTH:
SPAN

N-1)

fc = Forarr + (ic — 1) *



M3/10}KeHN anropmuTam ce MoxKe NpunaroamnTv KOHKPEeTHOM MOZE Ny aHan3aTopa ChekTpa.
AHMeHa je 0e0 aHTEHCKOT CUCTEMA KOjU Ce KOPUCTM 3a 3padverbe UK Npujem paamno-Tanaca, a
MOKe [1a YK/bydyje Ma Koje ckionose 3a npunaroheme.

AHMeHCKU cucmem je onpema pPaAMo-CTaHULLE KOjy UYMHE aHTeHe, aHTEHCKM BOAOBU WU
npunagajyhu genosu.

A3umym MaKcumasnHoz2 3pavyera je yrao of, npasua reorpadckor cesepa A0 MNpasLa
MAKCMMAAIHOT 3payveHba aHTeHe Y CMepy KpeTakba KasasbKe Ha caTy.

basHa cmaHuya je jeAMHCTBEHM HA3MB 3a JIOKALMjY HA KOjoj ce Hanase npumonpeaajHu pagmo
ypehaju n ogrosapajyha TeneKOMyHMKAUMOHA OMpema, Koja C/Ay)KM 3a noBesuBakbe 6asHe
CTaHMLLe Ca OCTa/IMM AeN0BMMA jaBHE MOBUIHE TENEKOMYHUKALMOHE MPEXKE.

BucuHa aHmeHe je pacTojarbe n3mehy LLeHTpa aHTEHE M OKOJIHOT T/1a U3parkeHa y MeTpuma.
Buwecmpyko Kopuwhere pekseHyuje npeactaB/ba Kopuwhewe wucte dpekBeHuuje y
HecyceaHMm hennjama Ha penaTtMBHO MaJMM pacTojakblMma, Mo YC/IOBOM [a je HMBO
nHtepdepeHuymje namehy henunja Koje Kopucte ucty ppekBeHuUMjy, Kao n M3mehy cyceaHmx
bOpeKBEHUMJCKMX KaHafa [OBO/bHO HM3aK, OAHOCHO 3@ HWje [OeCcTpPyKTMBaAH No cam
GSM900/DCS1800 cucrem. Ycnen osora, HEOMXOAHO je Ja CBE KOMMOHEHTe cucTema, a nocebHo
paano ypehaju, byay CTPUMKTHO y CKnaay ca oarosapajyhum peneBaHTHUM crneumduKaumnjama m
TEXHUYKUM KapakTepucTMkama, ogHocHo ETS|I npenopykama, y cBum ¢asama pasBoja,
NpPoOun3BOAHE U eKcnioaTauuje.

BpedHocm VSWR je peduHucaHa Kao:

VSWR:<1+\/%>/<1—\/%>

raoe cy BpeaHoctu P, u P,y u3parkeHe y [W].

Bpcma emucuje je CKyn KapaKTepPUCTUKA HEKE eMUCHje, Kao LWTO Cy BPCTa MoAynauuje rnasHor
Hocuoua, npupoga moayavwyher curHana, BpcTa caomnwTera Koje ce npeHocu, a Takohe u
YKO/IMKO je To NpMMepeHo, CBaKa A04aTHA KapaKTepucTMKa curHana.

lFeozpadhcka AyxcuHa je ny4HO pacTojatbe HEeKe TayKe Ha MNOBPLUMHU 3eM/bUHOT eMNConaa, o4
[PUHMYKOT MepuanjaHa, MepeHo Mo Mapasenn Te Tayke, O4HOCHO TO je yrao Koju obpasyje
paBaH MOYETHOr FPUHMYKOr MEpUAMjaHa ca paBHU MepuanjaHa Te Tadke. Feorpadcka AyKuHa
MoXKe Aa uma BpeaHocT og 0° Ha rpMHUYKOM MepuamjaHy, Ao 180° UCTOYHO MAKM 3anagHo o4,
TOr MepuamjaHa na ce 3aTO Ha3MBa UCTOYHA, OAHOCHO 3anajHa reorpadCcKa gyKuHa.
leozpadhcka wWuUpUHa je yrao Koju 3aKknana Hopmasa Tayke Ha NOBPLUIMHM eMMcomaa ca paBHU
ekBaTopa. [eorpadcKa WwWrprHa MoXKe umaTtn BpeaHocT o 0° Ha ekBaTopy, Ao 90° Ha ceBepHOM
O/ZIHOCHO jy*KHOM MO0/y, Na ce 3aTO Ha3MBa CeBepHa OAHOCHO jy*KHa reorpadcka LWMpUHa.
Feoz2padpcku cesep je cmep ceepHor reorpadcKor nona.

Feozpadhcke KoopOuHame mMepuamjaHu W napanene Ha WGS84 enunconzy ob6pasyjy
reorpadcKy KoopauHaTHY MpeKy. PaBaH eKBaTopa M paBaH MepuAanjaHa Koju Mposiasu Kpos
lpuHMY dopmmpajy, Ha enuncomay, reorpadckM KOOPAMHAHTHU CUCTEM. Y HeMy je MOJIoXKaj
CBaKe TayKe Ha MOBPWMHKU enmnconpa oppeheH reorpadckMm KoopamHatama: reorpadpckom
WWPUHOM () 1 reorpadckom Ay*KMHOM (A) TauKe.

lFeoepaghcku asumym je XxOpW3OHTANHM yrao u3mehy npasua reorpadckor mepuaujaHa u
npaBLUa LW/bHOI MecTa Ha reorpadckoj KapTu.

FnasHu nucm (n06) aHmMeHe je cHoN 3payerba Koju CagpPKM CMep MakCMManHor A406uTKa.
Aesujayuja dppekseHyuje je pasnvka namehy makcMmanHe O4HOCHO MWHWMANIHE BPeAHOCTU

dpeKkseHUmje y ogHOCY Ha GPEKBEHLM]Y HEMOAYAMCAHOT HOCKOLA.
Aobumak aHmeHe je ogHoc noTpebHe cHare, 06UYHO M3parkeH y geunbenvma, Ha ynasy y
pedepeHTHy aHTeHy 6e3 rybuTaka v cHare goBefeHe Ha yna3 gate aHTeHe, Aa 6y obe aHTeHe



npoussene, y NOCMaTpaHOM CMepY, UCTY ja4MHy NOJba UM UCTY TYCTUHY (lyKca CHare Ha UCTOM
pacTojatby. AKO HMWje pgpyrayumje HasHayeHo, A0OUTAK ce OAHOCM Ha CMep MaKCUMManHor
3paverva. [lobuTtak ce moxKe pasmaTtpaTv 3a oapeheHy nonapusauujy. 3aBucHO of usbopa
pedepeHTHe aHTEHe Pas3/InKyjy ce:

a) anconyTHW UAM U30TPONHK AobuTak (Gi), Kaja je pedepeHTHA aHTEHaA M30TPOMHA aHTEHA
M30/10BaHa y NpocTopy;

6) nobuTaK y ogHoCy Ha noaytanacHu amnon (Gd), Kaga je pedpepeHTHa aHTEHa MOJyTasacHK
ONNON N30/10BaH Y NPOCTOPY, YMja eKBaTOpUjasHa paBaH CaZpKM NOCMaTPaHU CMep;
AodemeHa dpeKkseHyuja je ULeHTap paaMo-GpPeKBEHLM|CKOr Ofcera AoAe/beHOr Paamo
CTaHuLM.

EneeayuoHu y2ao aHTeHe je yrao uamehy cmepa MaKCMManHOr A06UTKa M XOPU3OHTasIHe
paBHM.

Emucuje eaH onceza, HexcesbeHa 3payeHa Cy CBe eMUCUje Ha jeaHOj Unu Buwe GpeKkBeHLM|a
HenocpeHO M3BaH oncera NoTpebHOr 3a MPeHoC CUrHana.

EpekmueHa (ekeusaneHmHa) u3spaveHa cHaza (ERP) y nocmampaHom cmepy je Mpou3BOZ
CHare Koja ce [0BOAM aHTeHUM M [0O6UTKA aHTeHe Yy MOCMATPaHOM CMepy y OAHOCY Ha
NoayTaslaCHU AUNO.

3emmuH enauncoud je MaTEMATUYKM MoAen 3em/be MNpPUKasaH enmncongom 4mje
OMMEH3Mje ce cMmaTpajy gMmeH3njama 3emsbe, a HeroBa MoBpPLUMHA MAaTEMATUYKOM
NOBPLUIMHOM 3eM/be Ha HMBOY MOPA Ha KOjy Ce OPTOroHa/IHO MPOjeKTyjy CBe TayKe ca

dU3nYKe NoBPLUNHE 3eMIbe.

JayuHa eneKkmMpuYHO2 NOsLA je NHTEH3UTET €/IEKTPUYHE KOMMOHEHTE e/1eKTPOMArHeTHOT Mosba.
M3paskasa ce y V/m.

KaHanHu pasmak je pasnuka nsmehy LueHTpanHux GppekseHumja ABa cyceaHa KaHana.

JluHeapHo nonapu3oeaH masnac - ENeKTpoMarHeTcku Tasnac y KojeM Ce BeKTOp eNeKkTpuyHor
noJba o4p»KaBa y UCTOj paBHW y NpaBLy NPOCTMpPakba.
MazHemHa deKauHayuja je pasnvka namehy reorpadckor u marHeTHor cegepa.

MazHemHu cegep je cmep CeEBEPHOTr MarHeTHOr nona.
Hadmopcka wnn ancoaymHd B8UCUHA je BepTUKaAHO pacTojatbe M3mehy Heke Tauyke Ha
¢M3VI'4KOj NMOBPWNHN 3eéM/bE N HUBOA MOpPa U3Pa*XeHor y MeTpuma.

HeycmepeHa aHmeHa je aHTeHa unje cy ocobrHe 3payerba UCTE 3a CBE NPaBLEe Y je4HO] PaBHM.
HomuHanHa ¢hpekeeHyuja je dpekBeHuMja oapeheHa 403B0OM 32 PaamMo CTaHuULy.

Hoceha npedajHa d¢pexkeeHyuja KaHana 6a3zHe cmaHuye GSM900/DCS1800 mobunHe
menedghoHuje je ueHTpanHa ppekseHumja ARFCN, unja je BpegHoCT gata y Tabenun 1.3-1, gde je
n-6poj ARFCN kaHana, a f,- ueHTpanHa ppekseHumMja npegajHor ARFCN-a 6asHe cTtaHuue, a f,-
LueHTpanHa ¢ppekBeHuMja npujemHor ARFCN-a 6asHe cTaHuue, uspaxkeHe y MHz.

Tabena 1.3-1:
O3Haka dpekBeHumjckn oncer [MHz] UeHTpanHa ppekBeHumnja ARFCN

P-GSM900 Downlink: 935.0-960.0 f=935+0.2*n 1<n<124
Uplink: 890.0-915.0 f,=890+0.2*n

E-GSM900 Downlink: 925.0-960.0 f4#=935+0.2*n 0<n<124
Uplink: 880.0-915.0 f,=880+0.2*n 975<n<1023

DCS1800 Downlink: 1805.0-1880.0 f4=1805.2+0.2*(n-512) 512<n<885
Uplink: 1710.0-1785.0 £f,=1710.2+0.2*(n-512)

10
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Hoceha npedajHa ¢ppexkseHyuja 6azHe cmaHuye UMTS mobunHe menegpoHuje je LeHTpa Ha
¢pekBeHuunja UARFCN. Bpoj UARFCN KaHana u Hoceha npegajHa 1 npujemHa dpeKkBeHumja, 3a
UL n DL cmep npeHoca, noBe3aHe cy jeaHakowhy:

1
UL: Ny = S[MHZ] * (Fy, — FyL offset) Fyriow < Fyr < Fyr_nign

1
DL: Np = S[MHZ] * (Fp, — Fpr_offset) Fpriow < Fpr < Fpp_nighs

roe je Ny, Np-6poj UARFCN KaHana 3a UL n DL pecneKktuBHO, Fp- LeHTpanHa ¢peKBeHuuja
npegajHor UARFCN-a 6asHe cTaHuue, a Fy-ueHTpanHa dpekseHumja npujemHor UARFCN-a
6a3He cTtaHuue, nspaxeHe y MHz. BpegHoctv Fu, ofsets Fur iow » Fui nighs Fou offsets For low VM For_high
patecyy Tabenu 1.3-2.

Ta6ena 1.3-2
Oncer UL DL
UE npepgaja, Node B npujem UE npujem, Node B npegaja
Fui_offset Oncer Hocehux For_offset Oncer Hocehux
[MHz] dpekBeHUMja, Fy; [MHz] dpekBeHUMja, Fp,
[MHz] [MHz]
Fut_ow Fut_nigh For_iow Fpr_high
| 0 1922.4 1977.6 0 2112.4 2167.6
UARFCN UL: 9612-9888 DL: 10562-10838

lMonapusayuja aHmMeHe je KapaKTepPUCTUKA U3PAYEeHOr eeKTPOMArHeTHOr TaJlaca aHTeHe, Koja
je oapeheHa opujeHTaLMjoM BEKTOPA ENEKTPUYHOT NO/ba Y OAHOCY Ha XOPU3OHTa/IHY paBaH.
MocebaH cay4aj npenctaB/bajy paguo-CTaHMLE Ha Koje M3 pasiuMumMTUX pasnora Huje moryhe
nosesaT MepHy Onpemy Ha aHTEHCKM yias/u3nas npumonpeaajHnKa, 04HOCHO Ha CTaHAapAHM
HauMH onmncaH y oBom YnyTtcTey. Hajuewhe je To nocneanua cnegehux pasnora:

KomnneTtaH npumonpeaajHuk uam weroB RF geo Hanasm ce npu BpXy aHTEHCKOr CTyba wam
APYroj HenpucTynayHoj fioKaumju, Yynme je oHemoryheHo NpuK/byynmBakbe MepHe onpeme Ha
AHTEHCKM KOHEKTOP.

Huje moryhe ocTBapuTM MPUCTYN aHTEHCKOM KOHEKTOpY/M3nasy npumonpeaajHuka, jep ypehaj
MMa UHTErpucaHy aHTeHYy.

OuctpnbympaHa apxutekTypa 6asHe pagumo-cTaHuue, npu demy je RF geo v3aBojeH Ha
HEenpPUCTYMayHoj JIoKaumju M nosesaH ca octaTKkom ypehaja 6GakapHUM W/MAW ONTUYKUM
BOA0BUMA UK NOCEAYj€ UHTETPUCAHY aHTEHY.

PaeaH nonapusayuje je pasaH oapeheHa BEKTOPOM e/IeKTPUYHOT NoJba.

Paduo-cmaHuya je jefaH unu Buwe npegajHUKa UAM NPUjeMHUKA MAM KombuHauuja jeaHor
WAN BUWE NpedajHUKA WAWM MPUjeMHMKA, ca jeAHOM WM BUlle aHTeHa WU apyrux ypehaja,
CMELUTEHMX Ha jeJHOj NOoKALUMjMU U HEONXOAHUX 33 EMUTOBAE PAZANO CUTHANA.

PadHu chpekseHyujcKku oncez paauo-npenajHUKa je orcer y OKBMPY Kora paamuo-npenajHuk
Mopa buUTK NoAelleH 3a HopMmanaH pag,

Cnabreeme pegpneKcuje je nedurHncaHo Kao:
S-1
a,=10 logyo | r | >=20 log1o | r | =logqo Si1
roe je:
a, - cnabsperbe pednekcuje nspaxkeHo y dB,



| r| - HAMOHCKM UAN CTPYjHN KoedunumjeHT pedneKkcuje,

S - koedunumjeHT cTtojehunx Tanaca.

CnopedHu aucm aHmMeHe je Ma Koju JINCT 3pavetba KOju HUje rNaBHU JINCT.

CmaHOapOHU ammocghepcKu ycaosu npun Meperby cy:

TemnepaTtypa cpeauHe y Kojoj ce mepu nsmehy +15°C n +35°C,

penaTMBHA BAAXKHOCT Basayxa uamehy 20% u 75%,

atmocdepcku nputmucak nsmehy 860mbar (hPa) n 1060mbar (hPa).

CmaHOapOHU HAMOH Hanajara paavo-npefajHNKa U3 rpadcke mpeke je HanoHa 230V/400V
+10%/-15% n dpekseHumje 50Hz, £2%.

Ye2ao wupuHe 2na06HO2 CHOMA YCMepPeHe aHTeHe je yrao KOju 3axBaTa [1aBHWU CHOM Y
XOPU30HTA/IHOj paBHM M3mehy Tavaka ca 4obutkom 3a 3dB marbMM 04 MakcumasiHor A0buTKa.
YHemo nojavare (cnabrberbe) npeactaB/ba passvKy HMBOA CUrHala Ha M3nasy W ynasy
ypehaja.

YcmepeHa aHmeHa je aHTeHa 4uju je aAnjarpam 3payera y jeAHOM WaM ABa Mpasua
[OMMUHAHTAH Y OA4HOCY Ha OcTane npasLe.

®pekseHyuje uHmepmodyaayuoHux npodykama mpehez peda nedvHucaHe cy cnegehum
n3pasmma:

fimi =2 fi—fc,
fimz = 2% fc — fi

roe je fo npenajHa pekBeHUMja a f; pekBeHUMja curHana nHtepdepeHumje.

LupuHa 3ay3emoe onceaa je WpUHa orcera usmehy Aore 1 ropkbe rpaHuyHe GpekBeHumje,
Koje cy ogpeheHe TaKo, Aa je emMTOBaHa cpedrba CHara Ucnoj, Aoke rpaHnyHe GpekBeHunje
jenHaka ogpeheHom npoueHTy B/2 yKynHe cpearbe cHare gate emucnje. OCUM ako Huje
Apyraduvje oapeheHo og ctpaHe ITU-R 3a oarosapajyhy Bpcty emucuje, speaHocT B/2 Tpeba
y3etn ga je 0.5%.
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TEXHUYKHU ITPET'JIE/I U KOHTPOJIA BA3SHUX
CTAHHIA GSM900/DCS1800 MOBUJIHE TEJIE®GOHMUJE

1. Cpxa

Y cknagy ca 3aKOHOM O TeJIeKOMYHUKaLMjama, pagmo CTaHuLa mMopa [4a ce NycTu y pagd y PoKy o
roAMHy AaHa of u3faBakba L03BOJIE, A Mpe MNylwTakba Y pas Mopa [a Ce U3BPLUM TEXHUYKKM Npernes,
pagu npoBepe ycknaheHoCcTn paano cTaHuLe ca NapameTpuma 13 L03BoJIe.

OBMM YNyTCTBOM ONUCyje ce HauumH obaB/barba TEXHMYKMX npernega 6asHMX cTaHWUA MObUHe
TenedoHnje, MeToLe Kojuma ce Mepera M3BOAE, MePHa onpema Koja ce npu TOM KOPUCTU, HauMUH
npeseHTaunje pesyaTaTta, Cy4ajeBu y Kojuma ce meperba 06aB/bajy.

MPUANMKOM TEXHUYKOT Npernega KoHcTaTyje ce Aa /M je CUCTEM MOHTMpPaH y cKaagy ca Baxehum
nponucMma n Hopmama.

TexHUYKM npernen moxke BUTKM peaoBaH, Koju ce obass/ba Mpe nywTarba PagMoCTaHULE Y MOTOH U
ycnoB je 3a gobujarbe A03BOJe 32 paj NpeAajHuKa of cTpaHe AreHuuje uaM BaHpedaH, Ha 3axTeB
AreHuuje, fa 6u ce nsBpLwmMAa NpoBepa pasa PaLMoOCTaHULE Kafa ce KOHTPO/IOM yTBpAM Aa Pagumo
CTaHML.a OMeTa paj Apyrux.

MpeameTt meperba mory 6MTHM camo NMapameTpu Kojuma ce NpoBepaBsa ycarnaleHocT ca A03B0/IOM 3a
paj v nocTojarbe CMeTHM 3a paj, APYr1x Paano CTaHMLa UM cepsuca.

Pe3ynTatm M3BpPLIEHMX MEpPEHa YHOCE ce y M3BewTaj 0 M3BPLIEHOM TEXHUYKOM Mperneny uuju je
n3rnes nponucaH oBUm YnNyTCTBOM.

Mpe n y TOKy 0b6aB/batba TEXHUYKOF Npernesa U KoHTpone 6asHe ctaHuue mobunHe TenedoHuje, y
CKnagy ca oBMM YMyTCTBOM, Kao M y MOCTYMNKy M3AaBarba oArosapajyher M3pewTaja o TeXHUYKOM
npernegy paguo-ctaHuue, mMopajy buUTK 3a40BO/bEHWM CBU YCNOBU U MpPOLEedype M3 peneBaHTHUX
MpaBunHuKa AreHuymje.

2. GSM900/DCS1800: CnenudpryHU N0jMOBHU

fnobanHu cuctem MOOUAHUX TenekomyHuKauuja - GSM je pgurutanHu mMobuaHu  pagumo-
KOMYHMKALMOHU cucTeM Koju omoryhaBa MOBWAHMM NpeTniaTHUMLMMA FOBOPHE KOMYHMKauuje,
npeHoC NOpyKa 1 noaaraka.

Mo6unHu cuctem GSM900/DCS1800 3acHMBa ce Ha Ha [Ba OCHOBHA KOHLeNTa:



e llenynapHM KOHLENT, 3aCHOBaH Ha MOAENM 30He MoKpuBakba y henuje u BULIECTPyKor
nckopuwhemre ppekBeHUMja;

e  KOHUENT BULWECTPYKOT NPUCTYNa 3aCHOBAaH Ha KOMBUHAUWjKU MeToAa BULLIECTPYKOr NpUCTyna
FDMA wn TDMA u wuctoBpemeHe ABOCMEPHE pPaaMO-KOMYHWKaUMje 3aCHOBaH Ha
dpekBeHUMjckom aynnekcy, FDD.

GSM900/DCS1800 Kopucte GMSK (BT=0.3) Tn moaynauuje ca KaHaiHMm pactepom o 200kHz.

BbasHa cTaHMUa Hanasm ce nNpUBAMMKHO Yy UeHTpy ogroBapajyhe henuje u ycnen cmamberba
UCTOKaHaNHe MHTepdepeHumje, cBaka henuja je 0buMuHo nogesbeHa y ogpeheH 6poj cektopa Koju ce
NOKpUBajy YCMepeHUM aHTeHama. bpoj cekTopa 6a3He cTaHuue Bapupa o4 1 Ao 6, a 06MYHO M3HOCK
3.

AHTEHa WAM BULIE aHTEHa jeAHOr CEeKTopa MoBe3aHe cy npeko ¢untepa/kombajHepa ca Bulle
oarosapajyhux, 3aBUCHO 0f, 3aXTeBAaHOTI MHTEH3UTeTa caobpahaja, npumonpesajHmKa (o6uyHo o 1
00 4) y 6asHoj CTaHMUM, KOju ONCAYXKYjy UCTU cekTop. NpumonpenajHUK ce cacToju of jeaHor
npepajHMka M Hajuewhe paBa npujemHuKa, wTto omoryhyje Kopuwhere nonapmsalmoHor
auBep3uTHja.

3a P-GSM900, ogHocHo E-GSM900 cuctem aeduHncaHa cy y ppekeHumjckom noapyyjy og 900 MHz
OBa ¢pekBeHUMjcKa nogoncera wupuHe og no 25 MHz, ogHocHo 35 MHz pecnekTMBHO, ca
AYNAEeKCHUM pa3makom og 45 MHz. Y nogoncery 890 (880 3a E-GSM900) ao 915 MHz cy Hocehe
dpeKBeHUMje 3a cmep npeHoca og MobunHe Ka 6asHoj paano-ctaHmum (UL), a y nogoncery 935 (925
3a E-GSM900) o 960 MHz 3a cmep npeHoca oa 6a3He Ka MObUAHOj paano-cTaHuum (DL).

3a DCS1800 cuctem gedumHucaHa cy y dpekseHuUMjckom noapydjy og 1800 MHz gBa ¢ppeKkBeHLUMjcKa
nogoncera wupuHe o no 75 MHz, ca gynnekcHum pasmakom oz 95 MHz. Y nogoncery 1710-1785
MHz cy ¢pekBeHUMje 3a cMep NpeHoca o4 MobuaHe Ka 6a3Hoj pagno-ctannum (UL), a y nogoncery
1805-1880 MHz 3a cmep npeHoca og, 6a3He Ka MObUNHOj pagno-cTaHuum ( DL).

Kog oba cuctema dpekBeHUMjCKM pa3smak namehy cycegHux Hocehux dpekBeHUMja (paano-KaHana)
nm3Hocu 200 kHz. YKynaH 6poj gynnekcHux pagno-kaHana y P-GSM900 je 124, y E-GSM900 je 174, ay
DCS1800 nsHocu 374. CBaKkM pagmo KaHan ce genun Ha oapeheHn 6poj BpeMeHCKUX CI0TOBa YMMe ce
omoryhyje foa BULIE KOPUCHMKA MOXKE KOPUCTUTU UCTY PPeKBEHLM]Y, Y PAa3NUUYNUTUM BPEMEHCKUM
cnotosmma. bpoj BpemeHckux cnotosa Kog GSM cuctema usHocu 8.

CBaku paamo-kaHan nogesbeH je y TDMA pamoBe Koju ce cactoje o, 8 BpEMEHCKUX C0TOBA, AYKUHE
577us ca 156.25 6uta no BpemeHckom caoTy. JyxkunHa TDMA pama je 4.615ms (577us x 8 = 4.615 ms)
yMMe ce NocTusKe epeKkTMBHa bp3nHa npeHoca oa NpuankHo 271kb/s.

GSM EDGE npepactaB/ba Aa/by €BOMYLMjYy cucTema apyre reHepauuje (2G) koju omoryhyjy GSM
onepaTepuma Kopuwhere nocrojehmux GSM dpeKBeHLMjCKMX oncera, KaHaickux pactepa n TDMA
My/ATUMNIEKCA 33 OeXMYHM npeHoc nopaTtaka Behum 6p3vMHama HEOMNXOAHMM 33 NpPeHoC
MynTUMeanjanHux IP 6asmnpaHmx cepBuca 1 cagpaja.

EDGE kopuctn 8-PSK moaynaumjy, 36or teHe 3HavajHO Behe cnekTpasiHe edMKACHOCTU LWWTO ce
ornepna y nosehaHoj 6utckoj 6p3nHn (oo 384kb/s makcumanHo, ogHocHo 48kb/s no BpemeHcKom
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cnoty). HoBa moaynaumoHa wema je 3HavyajHo epukacHuja og GMSK Tvna moaynaumje 360r Tora LWTo
omoryhyje npeHoc 3 6uta no cumbony.

EDGE ob6esbehyje noseharbe butcke 6p3mHe 3a daktop 3, a y ucto Bpeme mMma GSM cuctemcke
napameTpe Kao wWTo cy 4.615-ms Tpajatbe pama, 8 cnoToBa Nno pamy u cumbosicky 6p3nHy og 270.833
kHz, kao u GSM KaHancku pactep og 200kHz, wTo y3 3aap:kaBare cnekTpasHe macke GSM curHana
obesbehyje noTnyHy KomnatubuaHoct EDGE cuctema ca noctojehum GSM cuctemmma U HUXOBO
paBHOMpPaBHO Kopuwhere y UCTOM GPEKBEHLM]CKOM ONCery.

3. Cnucak BeJIMYUHA KOje ce Mepe

Y nocTynky TexHW4YKor npernega M KoHTposne 6asHe cTaHuue GSM mobunHe TenedoHuje,
HenocpeaHo ce BpWN Mmeperbe cnegehnx eNekTpuUYHUX napameTtapa:

e [lpepajHa ¢ppeKBeHLNja, 04HOCHO paaHu KaHan (ARFCN);

e  BpenHocCT gMpeKkTHe 1 pedieKToBaHe CHare Ha nNpeaajHoj GpeKkBeHumju;

e  LUnpuHa emucuje pagHor KaHana;

e  CHara v ¢ppeKBeHLMNja HEXKE/bEHWX 3payeHba;

e  dpekBeHUM]je U HUBOU MHTEPMOAY/TALLMOHUX MPOM3BOAA PaAMO-CTaHULLE KOoja ce
npoBepaBa ca eMUCHjamMa KONOLLMPAHUX PaAMO-CTaHULLA

e [lonapu3saunja aHTeHa;

e  HejoHusyjyhe 3pauyere npenajHMKa Ha EMUCUOHO]j IOKaLMjU, OAHOCHO HUBO
€/1eKTPOMArHeTHOr NoJba PAAMO CTaHULLE Y OKOJTHOM MPOCTOPY Y KoMe ce Kpehy n bopase
Joyau.

Takohe, y TOKy TeXHMYKOT nperneaa paamo-cTaHuLe, mepe ce u ciegehn HeenekTpuUYHU napameTpu:

e  KoopamuHaTe aHTEHCKOr CUCTEMQ;
° BucuHe aHTeHa;

e AsumyT(M) aHTeHa.

OBum YnyTcTBOM AedUHUCAHM CYy U NOCEBHU CyYajeBM M YCIOBM Y KOjUMa Ce HEKWU Of, HaBedeHMX
napameTapa He mMmepe, Uan ce mepe NocebHUM NoCTynuMma.

4. Cnucak ycJoBa KOjU ce IpoBepaBajy

Y NocTynKy TeXHUYKOTr npernesa u KoHTpose 6asHe ctaHuue GSM mobunHe TenedoHuje, BpLLK ce m
nposepa cnegehux ycnosa:



e  EdekTnBHa M3payveHa cHara;

e  JlobuTaK aHTeHa;

e  KoHdUrypaumja aHTEHCKOT CUCTEMA;

e lnpwnHa cHoNa nojeaMHa4YHe aHTEHE;

e  OpgHoC HanpeA-Ha3ag nojegMHayHe aHTeHe;
e  EneBaunoHu yrnoBu aHTEHa;

e  Tun wn npomssohay npumonpeaajHuKa;

e  Cepwujcku 6poj npumonpeajHuKa;

e U3rnep npumonpesajHMKa U aHTEHCKOT CUCTEMQ;
e  3eM/bOBOAHA MHCTaNauMja;

e  HauuH npujema PDH curHana;

e  UaeHTuduKaunja 6asHe cTaHULE;

e HaamopcKa BMCUHA noKaumje.

Y uM/by NpoBepe yc/ioBa KOju ce He MOTy YTBPAUTU MEpPeHeM Ha TEPEHY, MManaL, paanmo-ctTaHuLe je
OyXKaH [a ekunu 3a obaB/barbe TEXHWYKOr npernega obesbean yBuza y OPUTMHANAHY NPOJEKTHY
OOKYMeHTauMjy, AOKyMeHTauunjy npoussohaya paguo-ypehaja M aHTeHa ca CBUM pPeneBaHTHUM
napameTpuma Koju onucyjy ypehaj u nocebHo npumerbeHy aHTeHY, OAHOCHO aHTEHCKU CUCTEM.

5. OnpeMa Heomnxo/Ha 3a Mepee (ca KapaKTepUCcTUKaMa)

MoxesbHO je Aa aHaM3aTop CnekTpa noceayje n goaatHe moryhHOCTM Npouecuparba curHana:

e MoryhHocT mepersa RF cHare nHTerpasbessem no cnektpy (channel power);

e MoryhHocT mepersa 3ayseTor oncera (OBW-occupied bandwidth);

e  MoryhHOCT Mmeperba LeHTpanHe GppeKkBeHLMje eMucuje Ha OCHOBY 3ay3eTor ofncera;
YKONMKO aHanM3aTop CcnekTpa He noceayje ose moryhHocTW, HeonxogHo je da ce obesbegm
MmoryhHOCT npouecupatba MepHWX pesynTata ca aHa/M3aTopa CrneKkTpa Ha padvyHapy nomohy
anroputma 3a oapehurBarbe yYKyMHe CHare, WMPUHE eMUCHje U LeHTpanHe GpeKBeHLMje emucuje, y
un/by oapehunsarba HaBeAeHUX BeIMYMHA.

AHanuzamop cnekmpa:

Oncer ¢ppekBeHumja 0,01-3GHz;

OnHamunykm oncer muH. 80dB;

MpoceyaH HMBO LUYMa 3a HajHUKM NPOMYCHU oncer makc. -110dBm;
RBW (pe3sonyumoHu oncer) y oncery ¢pekseHuuja 100Hz-3MHz;
BpemeHcKa 6a3a TauHOCTU Hajmakbe 2.5x10°%;

BepTuKanHu gucnnej tayHocty +1,5dB 3a nyH ¢peKBeHLUMjcKM orncer, BepTUKasHE JlorapuTamcKe
ckane oz 1 go 10dB no noaeoky;

KapaktepuctnuyHa nmneganca 50Q.

AupeKyuoHu cnpexHukK:

Oncer ¢ppekBeHumja 800MHz-4.2GHz;

KoeduumjeHT cnpere: MmHMmanHo -30dB, makcumanHo -50dB;
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Cnabsbere y AMPEKTHOj rpaHu: makcumanHo 0.5dB;
Cnabmemne pednekcuje: bosbe oa 20dB;

OupeKkTneHocT: 60/ba og 20dB;

Cpegamba cHara ontepehemna: MMHMManHo 100W;
KapaKkrepuctnyHa nmneganca 50Q.

Bewmauko onmepeheme:

Oncer ¢ppekBeHumja 0,01-3GHz;

KapakrepuctnyHa nmnegaHca 50Q;

Cnabmemne pednekcuje: bosbe oa 30dB;

CHara ontepeherba: MMHMManHo 0.5W.

Bewmauko onmepeherse/amenyamop:

Oncer ¢ppekBeHumja 0,01-3GHz;

KapakTtepuctnuHa nmnegaHca 50Q;

Cnabmemne pednekcuje: bosbe oa 30dB;

CHara ontepehera: MuHMManHo 100W;

Cnabsemne: Behe nnu jeaHako 30dB.

FeonowkKu uau 80jHO-apPMUrBEPUCKU MA2HEMHU KOMITAC KOju noceayjy ornefano, MepHu NpcTeH m
[1B€ XOPU3OHTA/IHE U jeiHY BEPTUKaNHYy anbeny;

GPS npujeMHUK:

MoryhHocT uctospemeHor npujema ca 6ap 4 GPS catenuTa;
TayHOCT jegHaKa unu 6osba og +10 m, ca NOXKE/bHOM KOPEKLUMjOM HaZMOPCKe BUCMHE 3aCHOBAHOM
Ha 6bapomMeTapcKoOM anTUMeTpYy.

AuaumanHu pomo-anapam:

Memopuja 3a 6ap 15 cauKa;

Pe3onyumnja o Hajmarbe 5 meranunkcena;

OnNTMYKO 3ymunpatrse o4 MUHUMANHO 3 nyTa.

KanubpucaHa mepHa aHmMeHa uau U3ompornHuU ceH30p 3a MepeHe jayuHe eqeKmpuYyHoz2 nosba
KannbpucaHe BpeaHOCTM f06UTKa Ha CBaKOM KaHany y OMNCEry 3a Koju je aHTeHa HaMerEeHa;
KapaktepuctnyHa umnegaHca 50Q.

KanubpucaHu ameHyamop:

PacnoH aTeHyauuje y oncery 20-60dB;

KapaktepuctnyHa umnegaHca 50Q.

Jlacepcku mepay dasbuHe:

HdasbnHa 200Mm muHUMyM, £ 0,3M MUHUMYM;

MHKNMHaumMja, TayHocT 6osba og + 0,3°.

MepHu KoakcujanHu Kabnoeu:

Cnabmere: makcmmanHo 1 dB;

CHara ontepehera: MUHUManHo 100W;

Cnabmemne pednekcuje: bosbe og 20dB.

®dunmep HenponycHUK onceaa 925-960MHz:

Cnabspemne y HenponycHom oncery: sehe oa 30dB;

Cnabmene y npmnjemHom oncery(880-915MHz): mare oz 6dB;
Cnabsemne y nponycHom oncery (100kHz-3GHz): mare oa 3dB;
Cnabsemne pednekcunje y nponycHom oncery: 6osbe og 20dB.



dunmep HenponycHUK onceza 1805-1880MH:z:

Cnabsemne y HenponycHom oncery: Behe oa 30dB;

Cnabmemne y ogrosapajyhem npujemHom oncery(1710-1785MHz): mame oz 6dB;

Cnabsemne y nponycHom oncery (100kHz-3GHz): mare oa 3dB;

Cnabemne pednekcuje y nponycHom oncery: 6osbe og 20dB.

GSM900/DCS1800/UMTS mecm npujeMHUK:

@YHKUMOHANHOCT: MUHMMaANHO MOryhHOCT npuKasa uaeHTUdMKauuje 6asHe cTaHuue nomohy
cnepgehux napametapa: Cell ID, MNC (Mobile Network Code), MCC (Mobile Country Code), LAC
(Location Area Code).

OVpPEeKUMOHN  CMpPeXKHUK, MepHU Kabnosu, GUATPM HENPOMYCHMLWM OMcera M BELTAYKo
ontepehere/aTeHyaTop Mopajy 6UTM KanubpucaHu, OAHOCHO Mopa bWUTU yHanped nos3Hata M
TabenMpaHa ©peKkBEHLM]CKA KapaKTepucTMKa KoeduuMjeHTa crpere OAHOCHO c/abs/beHa vy
dpeKBEHLMjCKOM Orcery o4 MHTepeca, Tako Aa Ce Ha CBaKoj GpeKBEHL MU Ha KOjoj ce BPLUM MepeHe
MOXKe oapeauTn BPeAHOCT chnpere AMPEKUMOHOr ChnperKHWKa uauM cnabsbewba TecT Kabna u
BewwTaykor ontepehera/ateHyaTtopa ca tauHowhy +0.25dB.

6. [lpouenype Mmepema

MepHa onpema nosesyje ce Ha 6asHy cTaHWULy MobuaHe TenedoHuje Nnpema 610K LWEeMU Ha CAULM
11.6-1:

bBa3Ha cTaHuua mobunHe TenedpoHuje

Cektop 1 CekTop 2 CeKTOp H
Ba3Ha cranuua

1- npumonpeajHuK

2-kombajHep

3-aHTEHCKM HanojHU Kabn

4-aHTeHa

') ® [} [ [ ® 5-TMA(onuuoHo)

MepHa onpema

i L o ® ° A-AVPEKLMOHM CMIPEXKHMK
o— (] ' ° ° B-sewwtauko ontepeherse
Li-aHanun3aTop cnekTpa
O-mepHu Kabal

MepHe Tayke:
al,a2-gupeKTHa rpaHa
a3-aMpeKTHa cHara
ad-pedneKktoBaHa cHara
u1-P® ynas aHanusartopa
cnekTpa

Cnuka I1.6-1 NoBe3uBare mepHe onpeme 1 6asHe cTaHuLe

bpoj cekTtopa, 6poj npumonpedajHMKa M BPOj aHTEHa MO CEKTOPY MOXKe OUTU MNPOMEH/bUB.
Mpoueaypa nosesMBarba MepHe onpeme Ha 6asHy CTaHMLY BPLUIM CE€ OHOJ/IMKO MyTa KOJIMKO MMa
aQHTEHCKMUX HaMojHMX Kabnoea. Y ciydyajy Aa 6asHa cTaHMUA He mocefyje KombajHep, NpuK/byyere
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OVNPEKLMOHOr CrperKHWKA BpLWW Cce, NPeKo MepHOr Kabna [AWPEKTHO Ha aHTEHCKM U3na3s
npumonpenajHuKa.

Mpoueaypa cnajarba MepHe onpeme Ha 6asHy cTaHMLy MobuaHe TenedoHuje cacToju ce y cnegehem:

e UCK/byunTun CBE NpUMONpeaajHUKe CeKTOpa Ha KOME Ce BPLUM Meperbe;

e  0OAcCnojuTM aHTEHCKM HanojHW Kabn ca KombajHepa (2) wan npumonpenajHuKka (1) u
MepHMM Kabsom ([) noBesaTM AMPEKTHY rpaHy AMPEKLMOHOr crnpexHuka (al) ca
aHTEHCKUM M3/1a30M;

e Ha apyrv Kpaj gupektHe rpaHe (a2) gMpeKuMOHOr cripexkHuKa (A) noBesaTM aHTEHCKM
HanojHW Kabn;

e  Ha n3nas 3a AMpPEKTHY CHary AMPEKLMOHOr crnipeskHuKa (a3) nosesatu, nomohy Tect Kabna
(@), PP ynas aHanmnsaTopa cnektpa (ul);

e  Ha uv3nas 3a pedeKTOBaHY CHary AMPEKLMOHOr CnpesKHMKa (ad) noBesaTu ynas BelTaykor
onTtepehemsa (B).

Mpoueaypa oAcnajatba MepHe Onpeme BpWMK Ce, Ca MWCK/bYYEHUM CBMM MNpumonpesajHuLmma
CEKTOopa Koju ce mepu, 0bpHYTUM peaoc/iefoM y O4HOCY Ha NMPouUeaypy crajakba MepHe onpeme.

6.1. Mepemwe npenajHe ppekBeHIHje
MocTynak mepema je cneaehu:

e [locTtaBUTK mepHU ceT npema camum I1.6-1. YK/byunTn cBe npumonpenajHMKe CeKTopa Koju ce
mepwu;
e AHaNM3aTop CreKTpa NoCTaBUTU Ha cnedehn HaumH:
= START FREK=noueTHa ¢peKBeHUMja oncera og nHTepeca us Tabene 1.3-1;
= STOP FREK=Kpajra ppeKkBeHLMja oncera oa nHTepeca ns Tabene 1.3-1;
=  RBW=100kHz;
=  VBW=100kHz;
=  TRIGGER=FREE RUN;
= SWEEP TIME=AUTO;
=  REF LEVEL=20dBm;
=  AMP SCALE=log: 10db/div;
= DETEKTOR MODE=Peak;
=  TRACE=Max hold.
e Ha OCHOBY MaKCMManHWX BpeaHOCTM p[obujeHor cnekTpa curHana ogpeautu ARFCN
oarosapajyhux pagHux KaHana;
e VYKO/NIMKO HEeKM of npefajHuKa pagu y pexumy OpeKBeHUMJCKOr CKaKakba, oapeamnTu
oarosapajyhu oncer ¢ppeKkBeHUMjCKOT CKaKakba, 0AHOCHO oarosapajyhu ckyn ARFCN KaHana
KOju Ce Npu TOMe KOPUCTE;

e 3abenexuTtn BpegHocTn KopuiwheHmnx ARFCN KaHana.

MNpepajHum dpekBeHUMjama, 3a noTpebe Aa/buMx Mepera, CMaTpajy ce LeHTpanHe dpekBeHuuje
3abenexkeHnx ARFCN KaHana.



YKO/NIMKO HAaKoH 15 MUHyTa Mepera Ha jeAHOM CEeKTOpY, HUje AeTeKToBaH cUrHan ca ogrosapajyher
npumonpepajHuka TCH kanala, y M3BewTaj, y nosbe “HanomeHe nunua Koje je Bpwuno mepemna”,
ynucyje ce npumenba ga y nepuoay od __h_ _min go __h__min Ha npumonpeaajHUKy Huje
3abenexeH caobpahaj.

LleHTpanHa ¢peKBeHUMja eMUcHje PagHOT KaHana Mepu ce OUPEKTHUM MEeTOAOM WM MEeTOL0M
npoLecnparba CNeKTpa CMrHasia Ha padyHapy.

ONpeKTHU meTos,

MocTtynak mepersa je cnegehu:

e [lomohy aHanM3aTopa CrnekTpa Mepu ce BPeAHOCT UeHTpanHe dpekBeHuuje emucuje
pagHor KaHasna npegajHMka 3a GSM900/DCS1800 u EDGE curHan, nocrtaB/barbem
aHa/M3aTopa CrneKkTpa Ha cnegehn HauuH:
=  FC=f (ueHTpanHa ¢pekseHunja ARFCN-a, aoaesbeHor BCH nan TCH KaHana);
= SPAN=360kHz;
=  RBW=30kHz;
= VBW=30kHz;
=  TRIGGER=FREE RUN;
=  TRACE=Max hold;
=  MEASUREMENT MODE= OCCUPIED BANDWIDTH;
=  PERCENT OF POWER =99%.

e BpepgHocT ueHTpanHe ¢peKBeHUMje emucuje pagHoOr KaHala ouMTaBa Ce Ha
andaHymepuyKom aAncnnejy aHaamM3atopa cnekTpa.

MeTtoa mepera npoLecmpakbem CNeKTPa CUrHaaa Ha pavyHapy

MocTynak mepema je cnepehu:

e [lomohy aHanM3aTopa cnekTpa Mepu ce CreKkTap curHana npeaajHuka 3a GSM900/DCS1800
1 EDGE curHan, noctas/bakbeM aHanM3aTopa CNekTpa Ha cieaehm HaumH:
=  FC=f (ueHTpanHa ¢opekBeHunja ARFCN-a, goaesmseHor BCH nan TCH KaHana);
= SPAN=500kHz;
=  RBW=10kHz;
= VBW=10kHz;
=  SWEEP TIME=Auto;
=  TRIGGER=FREE RUN;
=  TRACE=Max hold.
e  Oamepum U3MepeHOr CNeKTpa curHana npebaLyjy ce y payyHap;

e  BpenHocT UeHTpanHe QpeKBeHUMje eMUCHje pPafHOr KaHajla M3padyHaBa Ce Ha OCHOBY
anropuTma 3a ogpehuBarbe YKyMHe CHare, LWUMPUHE eMucuje U LeHTpanHe dpekBeHuuje
emucuje.

Y U3BewTaj, y nosbe “OpeKksBeHumja — npeaajHa” — yHoce ce cBe LeHTpanHe dpekseHuuje, y dopmaty
. [MHz], Ha Kojuma emuTyjy npegajHULM, rpynucaHe No cektopuma 6asHe cTtaHuue. Ha

NPBOM MECTY MO CEKTOPY YHOCH ce ppekBeHumja BCH KaHana.
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[o3Bo/beHO oacTynawe npegajHe ¢dpekBeHuuje on, ueHTpanHe ¢pekBeHuunje ARFCN KaHana je
10kHz.

Mepeme npesajHe dpeKBeHuMje V pexnmy bpeKBEeHLM|CKOr CKaKamba

YKONIMKO ce y TOKYy Meperba youum Aa Hekum og npumonpegajHuka TCH KaHana pagy y pexrumy
dpPEKBEHLMJCKOT CKaKakba HEOXOAHO je oapeanTy oncer pPeKBEHLMjCKOT CKaKakrba.

Oncer ¢peKkBeHUMjCKOT CKaKkakba Mepu ce AMPEKTHUM MEeTOAOM WAM MEeTOAOM Mpouecuparba
CMeKTpa CUrHana Ha padyHapy.

OVpeKTHU meTos,

MocTynak mepema je cneaehu:

e [lomohy aHasiM3aTopa CnNekTpa Mepu ce oncer GPeKBEHUMjCKOr CKaKarba npefajHuKa,
nocTaB/bakb€M aHa/IM3aTopa CrnekTpa Ha ciegehu HauuH, rae je fin pekseHumja 3a 200kHz
HU)Ka 0f, UeHTpasHe dpekBeHuuje HajHuxKer, a fuy dpekBeHumja 3a 200kHz Buwa opf
ueHTpanHe ¢pekBeHunje Hajsuwer ARFCN KaHana M3 yodeHor cKyna ¢pekBeHUMja No
KojuMa ce oABunja GPEKBEHLMJCKO CKaKakbe
= FSTART=f,\;
= FSTOP=fyy;
=  RBW=10kHz;
=  VBW=10kHz;
=  TRIGGER=FREE RUN;
=  TRACE=Max hold;
=  MEASUREMENT MODE= OCCUPIED BANDWIDTH;
=  PERCENT OF POWER =99%.

e  BpeaHocT WwWupuHe emucnje, OBW, n ueHTpanHa ppekBeHUMja emucuje, f- , 0unTaBajy ce Ha
andaHymepurykom Ancnaejy aHaansaTopa crekTpa.

MeToa mepera npoLecmpabem CNeKTpa CUrHaaa Ha pavyHapy

MocTynak mepekba je cnegehu:

e [lomohy aHasiM3aTopa CnekTpa Mepu ce oncer GPeKBEHUMjCKOr CKaKarba npenajHuKa,
nocTaB/bakb€M aHa/IM3aTopa CNeKTpa Ha cnegehu HauuH, rae je fi dpekseHumja 3a 200kHz
HUXa of, UeHTpasHe dpekBeHUMje HajHuKer, a fuy, dpekseHumja 3a 200kHz Buwa of
ueHTpanHe ¢pekBeHumje Hajsuwer ARFCN KaHana u3 yoyeHOr ckyna ¢pekseHUMja Mo
KOjuMa ce oaBuja GPeKBEHLMJCKO CKaKakbe
= FSTART=f,;
= FSTOP=f,y;
=  RBW=10kHz;
=  VBW=10kHz;
=  TRIGGER=FREE RUN;
=  TRACE=Max hold;



e  Oamepuym U3MepEeHOr CneKTpa curHana npebauyjy ce y payyHap;

e  BpeaHocT wupuHe emucuje, OBW, n ueHTtpanHa dpekseHUnja emucuje, fr, M3padyHasa ce
Ha OCHOBY anroputma 3a ogpehuBarbe yKymnHe cHare, WWMPUHE eMUCUje U LLeHTpanHe
dpeKkBeHUMje emucuje.

HajHuKa dpekBeHuMja, f, , OAHOCHO HajBulla dpekBeHUMja, fy , oncera GPEKBEHLMjCKOT CKaKamba,
oapehyjy ce Ha ocHoBy cneaehux jeAHaKOCTU:

_ 0BW
fo=fo——

OBW

fu = fot——

”

Y U3BewrTaj, y nosbe “ dpekBeHuMja — npegajHa ” o3HauyaBa ce Aa NPefajHUK pagu y pexumy

dpeKBeHUMjCKOr CKakarba, a ¢pekBeHunje fi U fy yHoce ce y dopmaty . [MHz], vy

nocnefHa ABa nosba npeasuheHa 3a yHoc ppekBeHumje.

6.2. lllupuHa eMucuje pagHOT KaHa1a

WnpuHa emuncnje pagHor kKaHana mepu ce nomohy mepHor ceTa npukasaHor Ha cavum |1.6-1.

npuHa emucuje pagHOr KaHasna Mepu ce  AUPEKTHUM MeToAOM MWAM METOAOM Meperba
npoLecMpaktem CNeKTpa CUrHana Ha padyHapy.

ONpeKTHU meToa,

MocTynak mepekba je cnegehu:

e [lomohy aHanM3aTopa CNeKkTpa Mepu ce WMpUHaA emucuje pagHor KaHana (OBW-Occupied
bandnwidth), npegajHuka 3a GSM900/DCS1800 wn EDGE curHan, nocTas/barbem
aHa/M3aTopa cnekTpa Ha ciegehm HaumH:
=  FC=f (ueHTpanHa ¢opekBeHunja ARFCN-a, goaesmseHor BCH nan TCH KaHana);

. SPAN=360kHz;

. RBW=30kHz;

. VBW=30kHz;

. TRIGGER=FREE RUN;

=  TRACE=Max hold;

. MEASUREMENT MODE= OCCUPIED BANDWIDTH;
=  PERCENT OF POWER =99%.

e  BpeaHOCT WMPUHE eMUCMje PafHOr KaHajsa O4YMTaBa ce Ha andaHyMepuyKom Aaucniejy
aHa/iM3aTopa cnekTpa.

MeToa mepera npouecMpabem CNeKTpa CUrHaAA Ha payyHapy

MocTynak mepetba je cneaehu:
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e [lomohy aHannsaTopa crnekTpa Mepu ce CneKkTap curHana npeaajHuka 3a GSM900/DCS1800
1 EDGE curHan, noctas/batbeM aHaM3aTopa CrekTpa Ha cieaehn HaumH:
=  FC=f (ueHTpanHa ¢pekseHumja ARFCN-a, nogemeHor BCH nnm TCH kaHana);
=  SPAN=500kHz;
=  RBW=10kHz;
= VBW=10kHz;
=  SWEEP TIME=Auto;
=  TRIGGER=FREE RUN;
=  TRACE=Max hold.
e Oamepun U3MepeHOr CNeKTpa curHana npebalyjy ce y payyHap;

e BpenHOCT WWpMHE emuCHje PASHOr KaHana M3padyHaBa Ce HA OCHOBY anroputma 3a
oapehunBare yKynHe cHare, LUMPUHE eMUCUje U LeHTpanHe ppeKkBeHUMje emuUchje.

2

Y W3Bewrtaj, y no/be “LUMpuHa oncera 3ayseTor emmcuMjom ”“-yHOCU ce LUMPWHA orcera 3ayseTor

eMUCMjOM 3a CBe MnpedajHUKe rpynucaHe no cektopmma basHe crtaHuue, y dopmaty [ kHz]. Ha
NPBOM MECTY MO CEKTOPY YHOCU Ce WMPUHA orncera 3ay3eTtor emmcnjom BCH KaHana.

BpeaHoCT WnpnHe eMucKHje pagHor KaHana mopa 6uTn mama og 271kHz.

[MpoBepa cneKTpasHe Macke emucuje

Y nocebHMM OKONHOCTMMA W Ha U3PUYNUT 3axTeB AreHumje, MOXKe ce BPLWUTU U NpoBepa CNeKkTpasHe
Macke emucuje. Mepere ce BpLIM NoMohy MepHOr ceTa NpuKasaHor Ha canum 11.6-1, npu yemy csu
npegajHUUM npunagajyher cektopa, cem npefajHMKa Ha KOMe ce BpPLIM Mepere, Mopajy buTu
UCK/byYeHHU.

MocTynak mepekba je cnegehu:
e  AHa/nM3aTop CNeKTpa NocTaB/ba ce Ha cneaehun HaumH:

=  FC=f +Af (f-ueHTpanHa dpekBeHunja ARFCN, Af- dpekBeHUMjcKM nomepaj 13 Tabene
11.6-1);
=  SPAN=0 Hz (zero-span);
=  RBW=30kHz;
=  VBW=100kHz;
=  TRIGGER=VIDEO;
= SWEEP TIME=1ms;
=  AMP SCALE=log: 10db/div;
=  DETEKTOR MODE=RMS;
=  TRACE=Max hold.
e  HuBO Tpurepa nocras/ba ce HA MUHUMYM;
e LleHTpanHa dpekBeHLMja aHanmMsaTopa crnektpa, FC , noctas/ba ce npema Tabenn I1.6-1,
OZLHOCHO npema npegajHum dpekseHUMjama ogpeheHum y Taukm 11.6.1;
e  HakoH 2 MMHyTa O4YMTaBa Ce MaKCMMa/iHa BPeAHOCT HMBOA.



OuuntaHa BpeaHocT mopa aa byae 3a cee dppekBeHUMjcke nomepaje n3 Tabene I1.6-1, notucHyTa y
O[HOCY Ha HMBO M3MepeH Ha ueHTpanHoj dpekseHumnju ARFCN (Af=0Hz), Buwe unun jegHako oA
oarosapajyhe BpegHoctn ns tabene I1.6-1, uanm mopa ga y ancoiyTHOM M3Hocy 6yae mama of -
36dBm, npu yemy ce npumerbyje 61axKu ycnos.

Ta6ena Il.6-1
MaKcuMmanHM usmepeHu HUBO
®dpeKBeHUUjcKU 400kHz 600kHz 1200kHz 1800kHz
nomepaj tAf
GSM900 -57dBc -67dBc -74dBc -74dBc
GSM900 EDGE -52dBc -62dBc -74dBc -74dBc
DCS1800 -50dBc -58dBc -66dBc -66dBc
DCS1800 EDGE -50dBc -58dBc -66dBc -66dBc

YKO/IMKO OBaj YC/IOB HMje 3a[0BO/bEH, MaKap Yy jeAHOj Tayku, CMaTpa Ce Aa je WMpPUHA eMucuje
pagHor KaHana seha og fo03Bo/beHe U y nocebaH M3BelwTaj yHOCHK ce nogaTakK Aa je WMPUHA eMucuje
Beha op 271kHz (>271kHz).

6.3. Mepemwe fupeKTHe U pedieKTOBaHe CHare

Mepetrbe agMpekTHe u pediekToBaHe cHare obaBes3Ho ce obaB/ba Ha BCH KaHany cBaKkor cektopa. 3a
TCH kaHane npunagajyher cektopa BpLW ce NpoBepa AUPEKTHE U pedneKToBaHe cHare, y cMucay
yTBphuBarba Aa cHara TCH KaHana Huje Beha of cHare ogrosapajyher BCH kaHana.

Mepehe AMpeKkTHe cHare obae/ba ce nomohy aHasmMsaTopa CMNeKkTpa, M MOXKe Cce BPLMUTU Y

BPEMEHCKOM WM CMEKTPAZIHOM LOMEHY, NPU YeMy je MepHa onpema noBesaHa Ha 6asHy CTaHuuy
mobunHe TenedoHnje npema camum I1.6-1.

MeToa mepera y BpeMeHCKOM JAOMEHY

MocTynak mepekba je cnegehu:

e AHaANM3aTOp CMeKTpa NOCTaBUTU Ha cnedehn HaunH:
=  FC=f (ueHTpanHa ¢pekseHuunja ARFCN-a, goaemeHor BCH nan TCH KaHana);
= SPAN=0 Hz (zero-span);
=  RBW=300kHz;
=  VBW=300kHz;
= TRIGGER=VIDEO;
=  SWEEP TIME=1ms;
=  REF LEVEL=20dBm;
=  AMP SCALE=log: 5dB/div;
= TRACE=Clear/Write.
e BpepgHoct napametpa REF LEVEL mema ce Tako Aa BpegHOCT amnantyae y Tadyku TO, ca cianke
I1.6-2a, byae npnbankHo 10dB ncnoa BpeaHoctm REF LEVEL;

24



25

e Hueo TRIGGER-a nogewasa ce Tako Aa ce U3BPLIM CMHXPOHM3ALUMja aHanM3aTopa CeKTpa ca

BCH kaHanom y TSO.

N3mepeHom BpeaHolwhy AMpeKTHe cHare, Py, y dBm, cmaTpa ce cHara ouMTaHa Ha aHanausaTopy

CnekTpa y BpemeHckom TpeHyTKy TO ca cauvke 11.6-2a, ogHOCHO Ha cpeanHn npunagajyher TS-a BCH

KaHana.

AncosyTHa BPeAHOCT ANPEKTHe cHare P, 3padvyHasa ce npema uspasy:

Pd:PM+A5+AK1+AK2,

rae je:

P,-M3MepeHa BPeaHOCT CHare Ha aHa/nM3aTopy cnekTpa, y dBm, y TpeHyTky TO;

As-KoeduumjeHT cnpere, y dB, AMPEKLNOHOT CNperKHMKA Ha GpeKBEHUM)U f;

Ax1, Axo-cnabrberbe TecT Kabnosa Ha ppekBeHLMju f.
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M
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Cnuka 11.6-2 MapruHe cHare GSM un EDGE curHana

Mpoueaypa meperba AMPEKTHE CHare MoHaB/ba Ce Ha rope OMuCcaH HauyuH, 3a cBe TS-oBe U cBe
fofesbeHe npeaajHe GpeKkBeHLMje UCTOr ceKkTopa.

Kao HOmMMHanHa cHara npefajHuWKa, ycBaja ce M yHocM y WM3BewTaj O TEXHUUYKOM nperneqy,
MaKCMMasiHa U3MepeHa cHara.

Y cnyyajy mepema cHare EDGE curHana, mepu ce BpeAHOCT Cpeare CHare aHa/mM3aTopoM CneKkTpa
KOju MMa MoryhHOCT ycpeaHaBatba CHare no BpemeHy, 04HOCHO YKYMHEe eHepruje y TOKy Tpajakba TS-
a, NoAesbeHo ca TpajarbeM TS-a. Oncer A03Bo/beHMX GAyKTyaumja aHBesone EDGE curHana aart je Ha
cavum 11.6-2b.

MocTtynak mepersa je cnegehu:

e  AHanM3aTop CNEeKTpa NnocTas/ba ce Ha cneaehu HauuH:
=  FC=f (ueHTpanHa ppekrBeHuUmMja ARFCN-a, nogemeHor BCH unu TCH kKaHana);
= SPAN=0 Hz (zero-span);
=  RBW=300kHz;
= VBW=1MHz;
=  TRIGGER=VIDEO;
=  TRACE=Clear/Write;
=  SWEEP TIME=1ms;
=  REF LEVEL=20dBm;
=  AMP SCALE=log: 5db/div;
=  MEASUREMENT MODE=TDMA POWER;
=  MEASUREMENT TIME=470 ps.
e  BpenHOCT cHare oymTaBa ce Ha andaHyMepuyKom AUCMejy, @ BPEMEHCKUM MHTepBas
(MEASUREMENT TIME) Ha KOMe ce BpLIX MepeHe NocTaB/ba ce Ha ynotpebsbmem aeo TS-a
y Tpajary 04,470 ps.

ANpeKTHU meToa Mmepera Y CNeKTPaaHOM AOMEHY

Meperbe AMpeKTHe cHare npegajHuka 3a GSM900/DCS1800 m EDGE curHan moke ce BpLIMTU Y
CNEeKTPasHOM AOMEHY.

MocTynak mepema je cnepehu:

e  AHasnu3aTopa CnekTpa nocTass/ba ce Ha cieaehn HaumnH:
=  FC=f (ueHTpanHa ppekseHuMja ARFCN-a, nogesbeHor BCH naun TCH kaHana);
=  SPAN=300kHz;
. RBW=30kHz;
=  VBW=30kHz;
. TRIGGER=FREE RUN;
. MEASUREMENT MODE= CHANNEL POWER;
=  TRACE=Max hold;
. CHANNEL WIDTH=270kHz.
e  BpeaHOCT cHare oyMTaBa ce Ha andaHyMepnIKom AUCNejy aHaM3aTopa CrnekTpa.
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MeToa mepera npoLecmpakbem CNeKTPa CMrHaaa Ha pavyHapy

MocTynak mepema je cneaehu:

e [lomohy aHanM3aTopa CNeKkTpa Mepu ce CneKkTap curHana npedajHuka 3a GSM900/DCS1800
n EDGE curHan, noctaB/batbe€M aHa/IM3aTopa CNeKTpa Ha cnegehn HaumnH:
=  FC=f (ueHTpanHa ¢pekseHumja ARFCN-a, nogemeHor BCH nnm TCH kaHana);
=  SPAN=500kHz;
=  RBW=10kHz;
= VBW=10kHz;
=  SWEEP TIME=Auto;
=  TRIGGER=FREE RUN;
=  TRACE=Max hold.
e  Oamepun U3MepeHOr CreKTpa curHana npebauyjy ce y payyHap;

e  BpeaHOCT AMpPEKTHe cHare pajHOr KaHajsa M3padyyHaBa Ce Ha OCHOBY a/iropMtma 3a
oapehmBarbe YKynHe cHare, WWMPUHE eEMUCHjE U LieHTpaHe GpeKBeHLMje eMmucuje.

Mepemne pedaekToBaHe cHare obaB/ba ce Ha MepHOM ceTy ca cauke I1.6-3.

basHa cTaHuua mobunHe TenedpoHuje
CekTtop 1 CekTop 2 CeKTOp H
Ba3Ha craHuua
1- npumonpeaajHuK
2-kombajHep
1 1 1 1 1 1 3-aHTEHCKM HaMojHM Kabn
4-aHTeHa
'Y ° ° 'Y ° ° 5-TMA(onumoHo)
MepHa onpema
[} [} L) ) [} ° A-OVPEKLMOHN CNPEXKHUK
2 o— ° 2 ° ° 2 ° B-BewTauko onTepeherse
L-aHannsaTop cnekTpa
O-mepHu Kabl

Mepte Tauke:
al,a2-anpekTHa rpaHa
a3-gMpeKTHa cHara
ad-pednekToBaHa cHara
ul1-P® ynas aHanmsatopa
cnekTpa

Cnuka I1.6-3 NoBe3uBare mepHe onpeme 1 6asHe cTaHULUe

MocTynak mepekba je cnegehu:

e [loHaB/ba ce npouedypa Meperba 3a AMPEKTHY CHary, npu 4Yemy ce HOBOM3MEpPeHa
BPeAHOCT 03HayaBa ca P.. ;

e Ha ocHOBY Hampegs M3MepeHux BpemHocTU Py n P, M3payyHaBa ce BPeAHOCT HaMOHCKOr
oaHoca ctojehux Tanaca.



Y W3BewrTaj, y no/ba “BpeaHocT anpeKktHe cHare” “BpegHocTt pednektoBaHe cHare” n “EdekTmBHa
M3payveHa cHara npefajHuKa" —yHoce ce U3MepeHe BPeAHOCTU ANPEKTHE U pediekToBaHe cHare BCH
KaHasna, 04HOCHO NpopayvyHaTe BpeaHOCTU edpeKTUBHe u3payveHe cHare y [W].

6.4. CHara HeXXe/b€HUX 3payvera

Mepere dpeKBeHUMja M HMBOA HEXe/beHUX 3paderba Y MPUjeMHOM Orcery BpLK ce 33 MPUjeMHMU
oncer GSM900 u 3a npujemHu oncer DCS1800, 6e3 ob63upa Aa AU NpPUMONPESAjHUK 4Ynju ce
TeXHWYKM nperneg, spwn, pagm y GSM900 nam DCS1800 oncery.

MocTtynak mepersa je cnegehu:

e  MepHa onpema nosesyje ce Ha 6a3Hy cTaHULYy MobunHe TenedoHuje npema 610K Wemm Ha
cavum 11.6-4. Y cnydyajy aa 6asHa cTaHMUa Hema KombajHep mepHa onpema nosesyje ce
ONPEKTHO Ha aHTEHCKM U3/1a3 NpumonpesajHuUKa.

e Uck/pyuntn cse npumonpepajHuKke npunagajyher cektopa, M3yses npumonpesajHuKka Ha
KOMe Ce BPLUWN MepEeHbE;

e  YKynHo cnabsberbe n3mehy aHTEHCKOT M31a3a M ynas3a aHaamnsaTop crnekTpa (Ay) mopa 6uTu
yHanpez no3HaTo 3a KomnieTaH ppeKBeHLMJCKM Oncer o4 UHTepeca;

e  AHa/M3aTOp CNEKTPa NOCTaBUTU Ha cnegehun HaumH:
= START FR=876MHz 3a GSM900 naun 1710MHz 3a DCS1800;
= STOP FR=915Mz 3a GSM900 nan 1785 3a DCS1800;
=  RBW=30kHz;
=  VBW=100kHz;
=  TRIGGER=FREE RUN;
=  SWEEP TIME=AUTO;
=  REF LEVEL=-30dBm;
= AMP SCALE=log: 10db/div;
=  TRACE=Max hold.

e HuBO HexesbeHMX 3payerba P(f), nspaxkeH y dBm, padyHa ce npema 13pasy:

Pzr(f) = Psa(f) + Ay (f),

rae je Psa(f) MakCMManHM HUBO M3MEPEH Ha aHaAM3aTopy crnekTpa, a Ay(f) dpekBeHUMjcKM
3aBMCHO YKYMHO c/llab/beHe MepHUX KabsioBa, GMATpa HENPOMYCHUKA ONcera U BelTayvyKor
ontepehera/ateHyaTopa.
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basHa ctaHuua mobunHe TenedpoHuje

BasHa cranuua
Cekop 1 Cekrop 2 CeKTop H 1- npumonpesajHuK
2-kombajHep

3-aHTEHCKM HanojHM Kabn

1 1 1 1 1 1 4-aHTeHa
5-TMA(onuuoHo)

MepHa onpema
A-dUnTep HeNpPonycHUK

29

oncera
o 5 o ) 2 @ ° 2 ® B-sewTayko onTtepehere/
0 o— ? L ’ ’ aTeHyaTop

i Li-aHann3aTop cnektpa
- 61 S A . A-mepHu Kabn

MepHe Tauke:
al,a2-ynas/usnas puntpa
61-ynas BelTayKor
ontepehema
62-aTeHyupaHu u3nas
u1-P® ynas aHanusatopa
i} ul cneKkTpa

Cnuka 11.6-4 NoBe3uBare mepHe onpeme 1 6asHe cTaHULe

HnBO CcBMX HeXes/beHUX 3payverba NPMMONpPesajHUKa y NpUjeMHUM once3rma Mopa BUTU HUKK of,
BpeaHocTn us Tabene 11.6-2

Ta6ena Il.6-2
GSM900 DCS1800
Oncer 876-915 MHz Oncer 1710-1785 MHz
HopmanHa 6a3Ha cTaHuua -98dBm -98dBm
Mukpo 6a3Ha cTaHMua -91dBm -96dBm

Meperbe Hexes/beHUX 3payerba U3BaH NPUjemMHOr oncera BpLUIM ce Ha GppeKBeHLMjama NprUKasaHUM y
Tabenu 11.6-3.

MocTynak mepekba je cnegehu:

e  VICK/byuMTM CBE NMPUMMONpPeajHUKe CEKTOPA Ha KOMe Ce BPLUN Meperse, Cem NpMmMonpeaajHMKa Ha

KOMe Ce BpLWU mepere

e AHannM3aTop CNeKTpa NOCTaBUTU Ha cnep,e'hm Ha4YUH:

=  START FR=Bugetun Tabeny I.6-3
=  STOP FR=Buaetu Tabeny I1.6-3
=  RBW-=Buaetu Tabeny Il.6-3

=  VBW-=Bugetn Tabeny I.6-3

. TRIGGER=FREE RUN



= SWEEP TIME=AUTO

=  REF LEVEL=-30dBm

=  AMP SCALE=log: 10db/div
- DETEKTOR MODE=Peak

=  TRACE=Max hold

Tabena I1.6-3
START FR STOP FR RBW VBW 3axTeB
100 kHz 50 MHz 30 kHz 100 kHz Y ppekBeHLmjckom oncery
50 MHz 500 MHz 100 kHz 300 kHz 100kHz-1GHz HuBO
GSM900 cnopeaHux 3payerba Tpeba
500MHz 895MHz 3 MHz 3 MHz ha 6yae maroum o, -36dBm
895MHz 905MHz 1 MHz 3 MHz
905MHz 915MHz 300 kHz 1 MHz Y dpeKBeHLMjCKOM Oorcery o4,
915 MHz 920 MHz 100 kHz 300 kHz 1GHz po 3GHz HuBO
920 MHz 923 MHz 30 kHz 100 kHz cnopeaHux 3payerba Tpeba
962 MHz 965 MHz 30 kHz 100 kHz ha byae marom og -30dBm
965 MHz 970 MHz 100 kHz 300 kHz
970 MHz 980 MHz 300 kHz 1 MHz
980 MHz 990 MHz 1 MHz 3 MHz
990 MHz 3GHz 3 MHz 3 MHz
DCS1800
500MHz 1775MHz 3 MHz 3 MHz
1775MHz 1785MHz 1 MHz 3 MHz
1785MHz 1795MHz 300 kHz 1 MHz
1795MHz 1800MHz 100 kHz 300 kHz
1800MHz 1803MHz 30 kHz 100 kHz
1883MHz 1885MHz 30 kHz 100 kHz
1885MHz 1890MHz 100 kHz 300 kHz
1890MHz 1900MHz 300 kHz 1 MHz
1900MHz 2000MHz 1 MHz 3 MHz
2000MHz 3GHz 3 MHz 3 MHz

YKO/IMKO NOCTOje HeXKesbeHa 3padetrba Beha o4 403BO/bEHOT HMBOA, Y M3BeLwwTaj, y nosbe “HexkesbeHa

3payerba” —yHocu ce ¢pekBeHuMja, y [MHz], n cHara HexesbeHUX 3payerba 3a cBe cekTope 6asHe

CTaHuue, y [W] . YKONIMKO Cy 3axTeBW Yy Morjeny HexXe/beHUX 3payerba 3a40BO/bEHU, NOJ/be Ce He

nonykwasa.

6.5. @®pekBeHLHje ¥ HUBOM MHTEPMOAYJIALMOHUX POAYyKaTa paJiuo-CTaHUIle Koja ce

I[IpoB€paBa Ca eMI/ICI/IjaMa KOJIOIMPAaHUX paguOo-CTaHHULa

dpeKkBeHUMje M HMBOM WMHTEPMOZYNALMOHUX NPOAyKaTa pPafMo-CTaHWLEe Koja ce mpoBepasa, ca

emMmucHnjama KooumpaHux pagmo-cTaHuLa NpoBepaBajy ce Ha MepHoOM ceTy ca caunke 11.6-5.
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basHa craHuua
1- aHTEHCKM HanojHU Kabn

2-aHTeHa
3-TMA(onumoHo)

2
Y MepHa onpema
B-selutauko ontepehere/

L aTeHyaTop
\ Li-aHanuv3aTop cnekTpa
. [-mepHW Kabn

MepHe Tauke
61-ynas BewTaykor

ontepehema
62-aTeHynpaHu usnas
ul1-RF ynas aHanmsatopa
CrneKkTpa

Cnuka I1.6-5 MoBe3uBae mepHe onpeme U 6asHe cTaHULe

MocTynak mepekba je cnegehu:

e Ca MCK/byYEHMM CBUM MpPUMOMNpesajHULMMA CEKTOPa HAa KOMe Ce Mepere BpLUM, YNa3
aHa/iM3aTopa CreKTpa noBesyje ce NpeKo BelwTadykor ontepeherba/aTeHyaTopa Ha aHTEHCKM
HanojHW Kabn;

e  AHanM3aTop CNEeKTpa NnocTas/ba ce Ha cneaehu HaunH:

= START FR=100kHz;

=  STOP FR= 3GHz;

=  RBW-=300kHz;

=  VBW-=300kHz;

=  TRIGGER=FREE RUN;

=  SWEEP TIME=AUTO;

=  REF LEVEL=20dBm nau no notpebu;
=  AMP SCALE=log: 10db/div;

=  TRACE=Max hold.

e UN3mepwu ce ppekBeHUMja f;, CUrHaNa ca HAjBULIMM HUBOOM;

e  YKO/IMKO je CHara OBOI CMIHaNa HWMXKa 3a marbe og 30dB of cHare Py U3MepeHe y Tauku
[1.6.3., noTpebHO je M3mepuTM HMBO oAroBapajyhnx WHTEPMOAYNALMOHMX MpoayKaTa
Tpeher peaa;

e  MepHMU ceT nocTaB/ba ce npema canum I1.6-1., a aHann3aTop cnekTpa Ha cnegehn HaumH:

" FC=fimzifimz

= SPAN=0 Hz (zero-span);

=  RBW=300kHz;

=  VBW=300kHz;

=  TRIGGER=VIDEO;

=  SWEEP TIME=1ms;

=  REF LEVEL=0dBm;

=  AMP SCALE=log: 10db/div;
=  TRACE=Max hold.



e VYK/bydyyje ce npumonpenajHuUK ca Hajsehom nsmepeHom cHarom (BCH);

e BpegHoct REF LEVEL merba ce no notpebu y uu/by AOeTeKuMje WHTepMoAyNaunMOoHMX
npoaykata Tpeher peaa. MNpu oBome  noTpebHO je BOAUTM padyHa [a YyNasHO Koo
aHA/M3aTopa CNEeKTPa He paau y HEJIMHEAPHOM PEXUMY.

e [lpoueaypa mepera NOHaB/ba Ce ca ABa YK/bydeHa NpMMONpeajHMUKa UCTOr CeKTopa Yuje
CY YY4eCTaHOCTM O3HauyeHe ca f¢; U fc; M BPLWUK ce Ha Hanpes OnMcaH HauyMH NpoBepa HMBOA
MHTEPMOAYNALUMOHUX NPOAYyKaTa Ha oarosapajyhum ¢pekseHumnjama:

fim1 =2 * fe1 — fea
fimz = 2% fez — feus

Y WUs3Bewrtaj, y nosbe “®peksBeHuMja M HUBOM WHTEPMOAYNALMOHUX nNpoayKata” - yHocu ce
dpekseHUuja, y MHz, n HUBOU U3MEPEHUX UHTEPMOAYNALMOHNX NPOoAyKaTa 3a CBe CeKkTope 6asHe
cTaHuue, y dBm umnau dBc, YKONMKO HMBO MHTEPMOAYNaLUMOHMX MpoAyKaTa npenasu rpaHudHe
BpegHoctu. Y nosbe “HanomeHe” yHoce ce ycnoBuM Moj Kojuma je Mepere BPLUEHO, OAHOCHO
bpeKkBeHUMje U HMBOWM CUTHAMA KOjU Cy NMPOU3BENM HeA03BO/beHE MHTEPMOZyNaLMOHE MPOoAyKTe.
YKO/IMKO Ccy 3axTeBM Yy MNoraedy WHTEePMOAYNaLMOHUX MNpoAyKaTa 3afl0BO/beHW, MOo/be Ce He
nonykaBga.

YKO/IMKO je Ha 0Baj HauyuMH W3MEpPeHU HWMBO MHTEPMOAYNALMOHMX MpoAykaTa Buwe og 70dBc
NOTUCHYT Yy OA4HOCY Ha CHary npumonpeaajHuka Pd, nam cy y ancosyTHOM M3HOCY Marh of -36dBm,
cMaTpa ce Aa Cy MHTEPMOAYNALMOHM NPOoAYKTM Tpeher pesa 3aHEMap/bUBO MasN.

6.6. Ilosapusanuja aHTeHa

Monapusaumnja aHTeHa ce YCTAHOB/baBa BWU3Ye/HUM Mpernefom aHTEHCKOr cucTema 3a Mno3HaTe
KOHdUrypaumje n TMNoBe aHTEHa, MM aKo NOCTOoju oAroBapajyha AoKyMeHTauuja nponssohaya.

Monapusaumja npepajHe aHTeHe ce NpoBepasa y3 NOMOh aHa/M3aTopa CNEKTPa U MepHe aHTeHe ca
JIMHeapHOM MoJslapusaLmjom, Kojy je moryhe poTupaTti y npocTopy.

MocTynak mepema je cnepehu:

e  Meperbe ce BpLUKN Yy AANEKOM MOJ/bYy aHTEHE, Ha MO3ULMjU KOja je HEKONMKO AeceTUHa A Uu
BULLE, yAa/beHa 04, IoKauuMje npegajHuka. bupa ce mepHa noKaumja y ymjoj 611M3mMHM ce He
Hanase pednekTyjyhe noBpwmHe, no moryhcTBy No HaAMOPCKOj BUCUMHM LUTO NPUBANMKHK]E
TAYKM Ha KOjOj je MOHTMpPaHa npeaajHa aHTeHa.

e PoTtauvjom mepHe aHTeHe y paBHM HOPMAJSIHOj Ha MpaBal, 3payerba NpeaajHe aHTeHe
nocmaTpa ce 043MB Ha aHaM3aTopy CeKTpa.

e  /I3mepuTM yrao MoOJIOXKaja aHTeHe Yy KOjeM OA3MB Ha aHa/M3aTopy MMa MaKCMMaHy
BpeLHOCT;

e l3mepu ce yrao nosioaja aHTeHe Yy KOjeM Of3WB Ha aHanM3aTopy MMa MUHWUMANHY
BpeLHOCT;

e VKO/IMKO MMa BULIE U3PAKEHUX MAKCUMyMa UAM MUHUMYMA, Taga je usbop mepHe Tauke
HeaZeKkBaTaH M Tpeba ce NOMePUTHN HA HOBM NOJIOXKAj U MOHOBUTU MOCTYNAK;
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e  PassvKa oBWX yrioBa Tpeba Aa je y rpaHuuama 90°£10°.

e VKOJ/IMKO je pas/iMka y 043VBMMA aHanM3aTopa CNekTpa Mpu BEPTUKASIHO U XOPU3OHTAJTHO
noctaB/beHoj MmepHoj aHTeHn Beha oa 10dB, yTBphyje ce Aa je npumereHa MHeapHa
nosapusaumja U To BEPTUKaANHA UM XOPU3OHTAHA, Y 3aBUCHOCTU Of, pe3yaTtata mepera. Y
CYNpPOTHOM paamn Ce O MELOBUTOj NONapU3aLnju NpegajHe aHTeHe.

Y WsBewrTaj, y nosbe “lNonapusaumja aHTEHCKOr cuctema”’- ynucyje ce Kof 3a YCTaHOB/bEHU Twn
nonapusauuje: H — xopusoHTanHa, V — BepTMKanHa, M — melwoBuTa, (cTapa o3HaKa B), 3a cBaku
CEKTOP NOHaocob.

6.7. Hejonusyjyhe 3paueme npejjajHuka MoOuIHe TesiepOHHje

Mpn TexHWyKom nperneay pagmo-cTaHuue 06aBe3HO Ce Mepu HUBO eNeKTPOMArHeTHOr nosba
CTaHWLUE, OAHOCHO HejoHM3yjyhux 3paderba, MPOY3pPOKOBaHMUX eMucujom GSM 6asHuMX cTaHuua, Y
OKOJIHOM NpocTopy Y Kome ce Kpehy nnmn 6opase /byau.

H1BO eneKkTpomMarHeTHOr Nosba Mepu Ce aHa/IM3aToOPOM CMEKTPa y3 NomMoh IMHeapHo nosapu3oBaHe
KannbpucaHe MepHe aHTEHe WAW CheLMjan30BaHOM MEPHOM OMPEMOM 3a Mepere HMBOoa
€/1eKTPOMArHeTHOr NoJba Ca M30TPOMHUM CEH30POM.

MocTynak mepersa je cnegehu:

e VYKO/MKO Cce Mepere BpLM JIMHEeapHO MONapM30BaHOM Ka/lMBPUCAHOM aHTEHOM,
HEOMXOAHO je USMEPUTU UHTEH3UTET eIeKTPUYHOT NoJ/ba Y TPU OPTOrOHa/IHE PaBHU;

e MepHa aHTEeHa ce NoCTaB/ba Yy NPOCTOPY Y 4YMjoj BAUKOj OKOIMHM Ce He Hana3e NPoBOAHMU
o0bjekTn (yK/bydyjyhu nNpoBOAHMKE 3@ MPEHOC efieKTpuyHe eHepruje) u pednektyjyhe
NnoBpLWWHE, Ha BUCUHW 04, MMHUMANHO 2 METPa Y O4HOCY Ha MOBPLUMHY TAa.

NHTEeH3UTET N3MepeHor eNIeKTPUYHOT NoJ/ba Y NojeIMHAYHO] paBHK ce fAobuja npema penaunjm:
E;(dBuV /m) = V,;(dBuV) + AFetrc(dB1/m) + Ax(dB) ........i = x,, 2,

roe je: V,,— M3mepeHn HanoH Ha 50-0MCKOM yna3y aHanM3atopa CreKTpa 3a OPTOroHasIHy pPaBaH i,
AFEEE _ baktop aHTeHe (3a mepeHy dpekseHUMjy) M Ag — cnabiberbe mMepHor Kabna, a E; je
WMHTEH3UTET e/IeKTPUYHOr MoJba Y CBAaKOj 04, TPU OpTOraHasHe paBHW, (i=X,y,z). YKYNHU UHTEH3UTET
€N1EeKTPUYHOT NOJ/ba Y MEPHOj Ta4KK, KOjU MOTUYE OZ, jeAHOT NpefajHuKa, E, je:

E, = /E,§+E§+EZZ

e  AHa/nM3aTop CnekTpa noctas/ba ce Ha cneaehun HaunH:
*  FC=fu, feo fen
=  SPAN=0 Hz (zero-span)
u RBW=300kHz
u VBW=300kHz
=  TRIGGER=VIDEO
u SWEEP TIME=1ms



=  REF LEVEL=no noTpebu

=  AMP SCALE=log: 10db/div

=  TRACE=Max hold

=  AMPLITUDE=dBuV
roe cy f., fo ..-fon HOCEhe npepajHe dpeKBeHUMje ceKkTopa oA4HOCHO npunagajyhe
aHTeHe y unjem ce gujarpamy 3padverba Ha/lasn mepHa Tadka.

e  UM360p mepHMX TayaKa Ha KojuMa ce 0baB/ba Meperbe BPLUM Ce€ HAa OCHOBY YBUAA Y HaMeHY
OKONIHOT MpPOCTOpPa, M Ha OCHOBY MO3HaBatba KAPaAKTEPUCTMKA npefajHe aHTeHe
(ycmepeHocT, gobutak aHTeHe, nonapwusaluja, NPOCTOPHA OpujeHTauMja), nNpu uvemy je
MManaL, pagno-CTaHuue AyXKaH Aa ekunu 33 obaB/batbe TEXHUYKOT Mnpernesa obesbeam
YBUA, Y OPUTMHANHY NPOJEKTHY AOKYMEHTauMjy U AOKYMeHTaumjy npomssohaya aHTeHa ca
CBUM pesieBaHTHUM MapameTpMma Koju Onucyjy nNpuMerseHy aHTeHY, O4HOCHO aHTEHCKM
cuctem (mobutak aHTeHe, Nofapusauujy, anjarpam spaderba).

YKYNHU HWBO eNeKTPUYHOr MNosba KOjU NOTMYE Of, BULUE HEKOpPenucaHux npefajHuka, GuUsnyku
noBe3aHMX Ha jedHy aHTeHy, Yy jeaHOoj Tauyku npoctopa oapehyje ce no npuHumny “cabuparba no
CHa3n”, OA4HOCHO YKYNHU MHTEH3UTET EIEKTPUYHOT NOJba Y TAYKM Y KOjOj Ce BPLUM Mepetrbe NoTUYe 04
CBUX PeneBaHTHUX NpedajHUKa y CUCTeMY U U3HOCKU:

Ey, = ’ZjEz(fcj)-

Mepere ce BpLIM Ha BULLE NIOKALMjA Y OKOJIMHWU NpeaajHuKa, AoK ce y M3BewTaj yHocu Hajseha
n3mepeHa spegHoct EM nosba.

Y U3BewTaj, y nosbe , HejoHnsyjyha 3pavera“-yHocn ce namepeHa BpeaHOCT HMBoa EM 3pavema y
OHOCY Ha HajbAMKy TauyKky y OKOJIHOM MPOCTOpYy, Y Kome ce Kpehy u 6opase sbyau, a Koja ce
NPUBAMMKHO Hanasu y rMaBHOM CHOMY 3padverba aHTeHe. YHOCKU ce M3mepeHa BpegHocT y V/m. Y
no/by “HanomeHe” ce mdaje npubauM»KaH onuc mMepHe nosuuuje (pacTojakbe Of aHTeHe, asumyT Yy
OAHOCY Ha r/N1aBHM CHON 3payerba aHTeHe, BUCUHCKa pa3/inka). YHocu ce camo Hajseha usmepeHa
BpeaHOoCT.

Y cnyyajy ga je usmepeHu HUMBO M3narara paguo-¢pekseHumjckom EM nosby usHag 100V/m,
obycraB/bajy ce Aa/ba mepera U 0 Tome ce obaBeliTaBa BAaCHUK paauo ctaHuue. 36or Tora ce
npenopyuyyje Aa ce nNpe CBUX OCTA/IMX Mepera Ha TeXHUYKOM nperneay, npso o6ase oBa mepekba.

6.8. KoopauHaTe aHTEHCKOT CUCTeMa

leorpadcke KoopaMHaTe aHTEHCKOr CUCTEMA PaAMo-CTaHULEe mMepe ce AMpeKkTHo y3 nomoh GPS
npujeMHMKa.

MocTynak mepema je cnepehu:

e [lpe noyeTka meperba, NOTPEOHO je yTBPAUTU KOOPAMHATHU CUCTEM Koju GPS Kopuctu.
M3BopHe GPS koopanHate cy y WGS-84 cuctemy. WGS-84 koopanHaTte ce y GPS
NPUjeMHUKY ayTOMATCKM KOHBepTYyjy Yy cdepunyHe KooAMHaTe reorpadcke LWMpPUHE,
reorpadcke AyUHE U HAAMOPCKE BUCUHE;
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e 3a ogpehusare reorpadckmMx KoopAmHaTa HeonxoAHO je obe3beauTn noysgaH npujem
CMrHana WwTo ce BepudMKyje Ha OCHOBY MoJaTka O NPOLEHEHO] XOPU3OHTaIHOj TAYHOCTU
mepera GPS npujemHuMKa, Koja Tpeba ga byae 6osba og 10m.

e  VYKO/MKO ce aHTeHe npunagajyhux cektopa 6as3He cTaHWUe Hanase Ha mehycobHom
pacTojarby Behem o4 25M, LLeHTPOM aHTEHCKOT CMCTEMa CMATpa Ce TEXMULITE MHOFoyrna y
YMjUM TEMEHMMA Ce HaNla3e aHTeHe NnojeaMHaYHUX cekTopa basHe cTaHuLe.

Y UsBewTaj, y nosbe “KoopanHate nokaumje (WGS-84)“- yHocu ce nsmepeHa BpeAHOCT reorpadcke

o

AyKuHe y dopmaty E O " (cTeneHu, MUHYTK, CEKYHAE) U reorpadcke WrpuHe y popmaty

N4 _° ' "' (cTeneHu, MMHYTK, ceKyHae). OBaBesaH je yHOC KoopamHaTa y cuctemy WGS-84.

Oactynarbe NoKauuje aHTEHCKOr CMCTeMa npefajHuKa o, /ioKaumje npema A03BOAM 3a pPagumo
CTaHuLy, He moxKe 6utn Behe og, 60m.

6.9. Bucune aHTena

NHANPEKTHU MeToA,:

MocTynak mepersa je cnegehu:

e Ha oapeheHoj yaabeHoctn (4o 50m) nocTaBUTK lacepckn mepay gasbuHe ca moryhHowhy
meperba yraa (camka 1.6-6);

e  /3mepuTu yrioBe (03HauYeHe ca a;) NoJ KOjuM ce BUAM BPX, a MOTOM yrao a4 Nof Kojum ce
BMAM AHO aHTEHCKOT CUCTEMA;

e  /I3MepuTU o5 yrao Nog Kojum ce BMAM NOAHOXKje aHTeHCKor cTy6a;

e  /3mepuTK pacTojatbe A0 Bpxa d; a NOTOM [0 AHA dy aHTEHCKOT CUCTEMa;

e UN3meputu pactojarbe ds 4,0 NOAHOMK]a aHTEHCKoOr CTyba;

e  BucuHa Bpxa aHTeHCKor cuctema je H, = d; sin(a);

e  BuCKMHa AHa aHTEHCKOr cucTema je Hy = dg sin(ay);

e  BucuHa gHa aHTeHCcKor cTyba je Hs = ds sin(as);

e  BuCKMHa LLeHTpa aHTeHCKor cuctema je He = (Hy + Hg)/2 £ Hs.

e [pu Tom ce BUCMHA Hs Jodaje ako ce MOAHOXKje aHTeHCKor cTyba Hanasu MCnof HUBOA
NnacepcKkor Mmepaya gasbuHe, ogHOCHO Hs 04y3nMMa yKO/IMKO ce MOAHOMKje aHTeHCKor cTyba
Hasasn M3Hag, HMBOA SIaCepPCKOr mepaya AasbuHe.
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Cnuka l1.6-6 Mepere BUCMHE aHTEHE Ca MEePHOM Ta4yKOM M3HaA PaBHU OCHoBe cTy6a

ONpeKkTHn metoa:

MocTynak mepersa je cnegehu:

e BucuHe aHTeHa mepe ce nomohy nacepckor Aa/bMHomepa ca moryhHowhy meperba
pacTojatba n3amehy ase Tauke y npoctopy u3 Tpehe (cTajHe) Tauke y NpocTopy, nog, yc10BOM
[a je Ta4yHocCT gasbmuHomepa 6osba og 0.3m.

Y M3BewTaj, y no/be “AHTEHCKU CUCTEM-BMCMHA LIEHTPA“-yHOCEe ce n3mepeHe BUCUHE aHTeHa U3Hafg
T/1a 32 CBaKM CEKTOP NMOHA0Co6, y meTpuma.

[o03Bo/beHA TONEpaHUMja BUCMHE LLEHTPa aHTeHe Yy OA4HOCYy Ha nogaTak M3 [03BOJe 33 Paamo
CTaHuuy je £5m.

6.10. AsumyT(M) aHTEHCKOT cucTeMa

MocTynak mepema je cnepehu:

° A3VIMVT dHTeHe ce MepWn recJIOWKNM nnun BOjHO-apTMJ'bepVIjCKMM MarHeTHMM KOMMNacCcom,
Koju Tpeba aa noceayjy ornenano, MEPHU NPCTEH U ABE XOPU3OHTa/IHE U jeaHY BEPTUKAHY
nmbeny;

e 3ay3eTM MNO3MUMjy MUCNOA aHTEHe, Tako Ja je KyhuwTe Komnaca YCMEpEeHo LWTo
npuéanxkHuje yray on 90 cTeneHW y OAHOCY Ha paBaH MaHena aHTeHCKOr cucTema
(Hajuewhe je To BEPTUKANHO Y OAHOCY HA EMUCUOHU NaHen), NPU Yemy y 6IMKOj OKOIMHM
MepHe NoKalunje He cMejy MoCTojaTM MacuMBHU Gepo-mMarHeTCKM maTepujann Kako bu ce
n3bernn yTmuaju Ha Komnac, a BpJio je Ba*KHO NomMepuTu ce o cTyb6a Hajmarbe 3 m ga bu ce
nsberao yTmuaj camor ctyb6a Ha KOmnac, a TUMe 1 Ha NPELU3HOCT Mepeka;

e [Ipe noyeTKa mepera f0BeCcTU 06e Xopu3oHTanHe ibene y BPLUHM NOIOXKaAj;

e  YcmepuTM BU3MP KOMMAca y npaBLy 06jeKTa unju ce asmmyT Tpaxu;

e  Ynotpebom mepHOr NpcTeHa Ha Komnacy M y3 nomoh ornegana Komnaca noOKJAONUTU NIUK

Jyra MepHOr npcCrteHa y ornegasny ca MKOM CeBepa MArHeTHe urne 1e O4YUTaTu TPpaxKeHU
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yrao. [JobujeHa BpeAHOCT MpeacTaB/ba a3sMMyT aHTEHe, OLHOCHO AHTEHCKOr cucTema Yy
OZIHOCY Ha MarHeTHU ceBep, C;
e  BpegHoCT a3MmyTa aHTeHe, OAHOCHO aHTEHCKOr CUCTEMa, Y OAHOCY Ha reorpadckm cesep,
Ol M3ParKeHa je Kao:
ac=ay—90
roe je d5-marHeTHa AeKAnHauMja, umja npubankHa BpeAHOCT 3a TepuTopujy Cpbuje nsHocK
3°48’;

e [locTynak ce o6aB/ba 3a CBaKu cekTop 6asHe cTaHuue.

Y U3BewwTaj, y no/be “AHTEHCKM CUCTEM-A3UMYTU”-yHOCE Ce U3MEPEHWN a3UMYTU aHTEHa y 04HOCY Ha
reorpadCcKku cesep 3a CBaKM CeKTop NoHaocob y cteneHmma (°).

[o3Bo/beHa ToiepaHLMja a3MMyTa MaKCMMANHOT 3padetrba NpejajHe aHTeHe y OAHOCY Ha nofaTaK 13
0,03BOJ1E 32 Pagmo CTaHuuy je +8°.

7. Ilponenype npoBepe ycjaoBa

7.1. EdexTuBHA M3payeHa cHara

Jobunja ce npopayyHOM Ha OCHOBY M3MepeHe CHara npefajHuKa, JOOUTKA aHTEHCKOr cUcTema M
ypauyHaTUx rybuTtaka y Kabaosuma, NpukbydumMma m TMA, a Ha OCHOBY KaTa/lOWKUX BPeaHOCTU
npoussohaya yrpaheHor npubopa. YKonMKo Huje moryhe yTBpauTM npomsBohaya, HUTU BAACHUK
paAMo CTaHMLEe pacnosiake KaTa/loWKUM KapaKTepucTukama yrpaheHor npubopa (KOHeKTopw,
Kabnosu, TMA), 3a M3payyHaBarbe ce y3nmajy napameTpu M3 PacrnoiOKMBMX KaTanora nosHaTux
CBETCKMX npomnssohaya.

MocTynak npopayyHa je cnegehu:
EdekTMBHa n3paveHa cHara (ERP) npeaajHuKa jegHaka je:
ERP[dBW] = PTx[dBW] + GSIST
roe cy:
Prx  M3nasHa cHara npegajHuka [dBW] u Pry[dBW] = 10 - log Prx[W],
Ggst A0bUTaK aHTeHCKor cuctema [dBd].
MNpepauyyHaBakbe cHare 13 [dBW] y [W] Bplum ce npema nspasy:

ERP [W] — 100.1*ERP[dBW]

M3payyHaTa cHara yHocu ce y M3BewTaj 0 TeXHWYKOM nperneay, ynucyje y nosbe ,EdekTmBHa
M3payeHa cHara npefajHUKa“ v usparkasay satuma [W].

[03BO/beHO 0ACTYNate ePeKTUBHO M3payYeHe CHare y O4HOCY Ha A04e/beHy BpegHocT je go +1.5dB.



7.2. JlobuTak aHTEHCKOT cUCTeMa

Jobuja ce nNpopadyyHOM Ha OCHOBY KaTa/IOWKMX NogaTaka npowussBohaya 3a AaTW TUM aHTeHa,
ynoTpeb/beHUX KoaKcujanHUx Kabnosa, aennTtesba cHare (pasgenHuka), TMA, npecnojHux Kabnosa u
KOHEeKTopa.

MocTynak npopayyHa je cnegehu:
[JobuTak aHTeHcKor cuctema Ggsr[dB] y aaTom npasuy je:

GsistldB] = Ggne[dBd] — Ag[dB] — Agon[dB] — AryaldB] — A]K[dB]

roe cy:
Gane AOBUTAK aHTEHe Yy 04HOCY Ha nosyTanacHu aunon [dBg],
A¢ cnabsperba Kabnosa [dB],
Arva cnabmerba TMA [dB],
Ay cnabsberba npecnojHux Kabnosa [dB],
Acon Cnabsberba KoHekTopa [dB].

OobujeHn (u3pauyHaTM) pesyntaty ynucyjy ce y M3sewTaj o TexHUUYKOM npernedy y pybpuky
,,J0bUTaK aHTEHCKOT cuctema’ 3a cBakM CeKTop nocebHo u n3parkasa y [dBgy].

[o3Bo/beHO oacTynake A06WTKA aHTEHCKOr CMCTEMA je TaKBO Aa OACTynarbe eheKTUBHO M3pavyeHe
CHare y 0HOCY Ha A0/e/beHy BpeaHOCT He cme 6utu sehe oa +1.5dB.

7.3. KoHdurypauuja aHTeHCKOT cUcTeMa

Y M3BewTaj 0 TEXHWYKOM nperaeny, Ha OCHOBY BWM3yesHOT yBWAa, Y Mosba ,AHTEHCKM cuctem”
ynucyje ce:

Tun npegajHe aHTeHe, y nosbe “Tun nNpeajHe aHTeHe”- YHOCKU ce Kofa aHTeHe, npema lMpunory 1, 3a
CBaKW CEKTOp NoHaocob.

Cnabsbere KoakcujanHor Kabna, y nosbe “Cnabsberse KOaKcujasHOr Kabna” ce yHOCU MNoAy»KHO
cnabsberbe Kabna, nspaxkeHo y dB Ha 100 meTapa, npema Mpunory 1, 3a cBakM CEKTOP NOHA0CO6.

[yK1Ha KoaKcujanHor kabna, yHocu ce y M3BewTaj y nosbe “Ly*KMHa KoaKkcujaaHor kabna”-yHocu ce
[AYKMHA aHTEeHCKOr Kabsa ca ypadyHaToM AyXMHOM NpPecrnojHMx Kabnosa, U3paxkeHa y MeTpuma 3a
CBAKW CEKTOpP NoHaocob.

7.4. lllupuHa cHomNa nojeivHa4YHe aHTEHE CUCTEMA

[Jobuja ce Kao KaTa/IOWKKM NOAATaK o4 CTpaHe npoussohaya 3a cBaKy BPCTY aHTEHE.

HobujeHn pesynTtatv ynucyjy ce y M3sewTaj o TEXHUUKOM nperneay y pybpuky ,AHTEHCKM cUCTEM-
LWMPUHA cHona“ n nspaxasay [°].

[103B0O/bEHO OACTYNakE WMPUHE CHONA Y OAHOCY Ha AoAe/beHy BpeaHocT je 10° (cteneHm).
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7.5. OpHocC Hampe/i-Ha3a/j NojeJjiHAa4YHe aHTEHE CUCTeMaA

MpeacTaB/ba KaTaNoWKKM NogaTak, Koju Aaje npovssohay aHTeHe.

JobujeHn pesyntat ce ynucyje y M3BewTaj o TeXHUYKOM nperneny y pybpuky ,OgHoc Hanpeg -
Hasaa"“ n nspaxasay [dB].

[03Bo/beHO OACTYNakbe 0AHOCa Hanped-Ha3a/ Yy O4HOCY Ha AoAe/beHy BpeaHOCT je -5dB.

7.6. EneBanjMoHU yrJIOBU aHTEHA

YKOIMKO je eneBaLmja NOCTUTHYTAa MEXaHUYKMM HarMbom aHTeHe, Taga ce efleBaLMoHM yrao yTephyje
NPOLLEHOM.

Y U3BewTaj, y no/be “AHTEHCKU CUCTEM-E/MEeBaLMOHN YrI0BU - Yy Kpajtbe IeBO MOJ/be YHOCKU ce
MeXaHWYKa enesaumja aHTeHe nspaxkeHa y creneHmma (°), npu yemy ce yceaja A4a enieBauuje Ha rope
MMajy NO3MTMBAH, a efieBaumje Ha Ao/ie HeraTuBaH npegsHak. Y cpefHe Nosbe YHOCU ce eNeKkTpuYHa
eneBaumja aHTeHe M3parkeHa y cteneHmMma (°), ca aHaNOrHUM npeA3HaKoM. Y Kpajre [eCHO Nosbe
O3HayaBa ce J4a /M aHTeHa nocegyje moryhHOCT Aa/bMHCKOT yrpaB/batba €NeKTPUYHMM Harnbom
aHTeHe (RET-Remote Electrical Tilt). Mogaum ce yHOCe 3a CBakM CEKTOP NOHA0C06.

7.7. IlpousBobhay u Tun ypehaja

Y UsBewrTaj, y nosbe “lMpoussohay u tun ypehaja”-y neso nosbe yHocu ce npoussohady, a y AecHo
nosbe npounssofhayku TMN AN 03HaKa basHe cTaHuLe.

7.8.  Cepujcku ¢pabpuyku 6poj npuMonpesajHUKa

Y U3BewrTaj, y noswe ,Cepujckn dpabpunukm 6poj npumonpesajHuka” ynucyjy ce cepujckm 6pojesu
(S/N) cBux npumonpenajHMKa oABojeHn / cenapatopyma, rpynmucaHy Nno CEKTopyMma, a Ha MpBo
MecTO ynucyje ce 6poj npumonpeaajHika BCH KaHana.

7.9. U3rsep npenajHuKa U aHTEHCKOT CUCTEMA

Y3 M3BewwTaj 0 TEXHUYKOM npersesy HeONXoAHO je AOCTaBUTU jacHe GOTO CHUMKE aHTEeHCKor cTyba,
QHTEHCKOr cucTema M npepajHuka. CHUMUM Mory BUTU M Yy eNneKkTPOHCKO] GOpMKM Yy HEKOM of,
CTaHAapAHUX aurutanHux popmata (BMP, JPEG, TIF).

7.10. 3eM/b0BOJHA UHCTAJIALH]jA

YKONMKO Ce BM3Ye/IHUM Mperneaom YCTaHOBM Aa Cy MNPUCYTHW CBM [e/I0BM 3eM/bOBOAHE
WHCTaNaumje, OA4HOCHO rPOMOBPAHCKA XBaTasbKa, CMYCHM NPOBOAHMK, Y3€M/bUBAY, NPOBOAHMLM 33
nsjegHaverbe NoTeHuMjana, Kao 1 Aa cy 6asHa CTaHMLA, aHTEHCKM CUCTEM M aHTEHCKM Kab/ioBY Ha
oarosapajyhun HauMH NoBesaHM ca 3eM/bOBOAHOM MHCTaNaLMjoM, Y M3BewwTaj, y nosbe ,,3eM/boBOAHA
WHCTaNaumja“ ce yHOCH Aa je 3eM/bOBOAHA MHCTaNaUMja NpUCyTHA.



7.11. HauyuH npujema PDH curnana

YBMAOM Ha /ULy MecTa KOHCTaTyje ce HauuH npujema PDH curHana, ogHOCHO MYATUMNAEKCHOT
curHana 6asHe ctaHuue Abis, Koju moxke butu:

e XunyHo, HDSL mogem;

e PP Be3g;

e OnTunyKa Be3a;

e (Cartenur;

e Ha gpyrv HaumH.
MNogaum o oBomMe ynucyjy ce y M3BewTaj 0 TEXHUYKOM nperneay, y nosbe “HaumH npujema PDH
curHana”, obenexkaBatem ogroeapajyhe onuuje.

7.12. Hpentudukanyja 6a3He cTaHULE

Ha ocHOBY MoOKasMBatba TECT-MPUjEMHMKA NOTPEBHO je jeAHO3HayHO MAeHTUPMKOoBaATM 6asHy
CTaHWULY Ha OCHOBY MapameTapa AobujeHmx nomohy GSM/UMTS mepHor npujemHuKa: Cell ID, MNC,
MCC, LAC.

Modaum o naeHTMdmMKaumju basHe ctaHuLe ynucyjy ce y M3BewuTaj o TeXHUYKOM Npernesy y nosbe
“3HaK ngeHTMdUKaymje”, 3a cBaKM CEKTOP NoHaocob.

7.13. HapMopcka BUCHHA JIOKaLuje

Hagmopcka BMCMHA J/IOKauuje nposBepaBa Ce Ha OCHOBY M3MepPeHMX reorpadckux KoopamHara
nokauuje y3 nomoh Hekor o goctynHux 3D moaena tepeHa (Google Earth).

Y U3BewrTaj, y nosbe “Hagmopcka BUCMHA 0KaLmje”-yHoCH ce BpeAHOCT HagMOPCKe BUCMHE OYMTaHa
ca 3D mogena TepeHa, y METPMMA.

[lo3Bo/beHa TosnepaHumja 36Mpa HaZAMOPCKE BUCMHE U BUCMHE aHTEHe y O4HOCY Ha MnofaTak w3
[l03BOJIE 33 PAaZMO CTaHuLy je £5m.
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TEXHUYKU ITPET'JIE/L U KOHTPOJIA BA3SHUX
CTAHHULA UMTS MOBUJIHE TEJIEQ@OHHUJE

1. UMTS: CnendpryHU IOjMOBHU

YHUBEp3asHN MOBUAHU TenekoMyHuKaumoHn cuctem UMTS je aurntanHn mMobunHu pagumo-
KOMYHMKALMOHN cucTem Koju omoryhaBa mobuaHMm npeTnaaTHULMMA FOBOPHE KOMYHWMKaumje,
npeHoc NopyKa, NojaTaka, BUAEa M HOBMX CepBMCA KOjU HUCY BMAM pacnofioXKMBM Yy Mperkama
npeTxogHe reHepauuje.

UMTS npunaga Tpehoj reHepauuju MOOMAHUX CUCTEMA Ca MAKCMMANHMOM Op3MHOM npeHoca
nogartaka 4o npubanskHo 2 Mb/s. OcHosHa pasnnka UMTS n GSM cuctema je y HOBOM TUMYy paano-
uHTepdejca, ogHocHo paguo npuctynHe mpexke (RAN), Koja ce y cayyajy UMTS-a HasmBa UTRAN.

UMTS ce 3acHMBa Ha Ha ABa OCHOBHA KOHLeNTa:
e LleniynapHu KOHLENT, 3aCHOBAH Ha NOAe/M 30He NoKpuBakba y henvje;

e KoHLEeNT BULWIECTPYKOr MPUCTYyNna 3acHOBaH Ha meTtoay sBuwecTpykor npuctyna CDMA u
MCTOBPEMEHE ABOCMEpPHE PagMO-KOMYHMKaAUMje 3aCHOBaHe Ha QPEKBEHLIMJCKOM AynaeKcy
FDD.

YnoTtpebsbeHu Tun BuwectpyKor npuctyna WCDMA cnaga y meTog, NpeHoca y NpoLwmMpeHom oncery
Ca AMPEKTHOM CEKBEHLIOM, KOz Koje ce ynotpebsbaBa OVSF kog 1 QPSK Tun moaynaumje, a butcka
6p3nHa nceyaocnydajHe cekseHue je 3.84 Mc/s, yume ce noctmxe wnpmnHa WCDMA cnekTpa o, oKo
5 MHz, npn nctospemeHom npeHocy roBopa 1 nogaTtaka. PpekBeHUmMjckn oncesn goaebeHn UMTS
cucTtemuma gene ce y ogrosapajyhe ¢peKkBeHumjcke KaHane wupuHe 5 MHz, npu yemy Buwe
KOPUCHMKA YynoTpebs/baBa WCTy Hocehy ¢pekBeHUM)y Ha 6a3u jeAMHCTBEHOr Koga, OAHOCHO
jeAMHCTBEHE NceyaocnyyajHe cekBeHuUe. KaHan, y Tom cMucy, o3HavaBa oarosapajyhy KombuHaumjy
Hocehe ¢pekBeHumje 1 npunagajyher koaa. Jy*KMHa KoLoBa MoXKe BUTM NpomeHs/bMBa Yy oncery 4-
512 v Ha3uBea ce SF.

dpekBeHunjcku oncer npeasuheH 3a pag UMTS cuctema, 3a cmep npeHoca og Node B ka UE (DL) je
o4 2110MHz po 2170 MHz, a 3a cmep npeHoca og, UE ka Node B (UL) je og 1920MHz no 1980 MHz,
ca AynaekcHMm pasmakom oz 190MHz. HOmMMHanHM pasmak pagmo KaHana je 5MHz, ca kKaHanHUMm
pactepom oz, 200kHz. LleHTpanHa y4ecTaHOCT KaHana je MyATUNA KaHa/HOT pacTepa, a oarosapajyhu
6pojeBn KaHana Hasmeajy ce UARFCN. Y maeanHum ycnoBuMma BplHa 6p3mHa npeHoca WCDMA
CUCTEMA, Ha HauMH Koju je medunHucaH y oarosapajyhum 3GPP crangapavma je go 2Mb/s, anmn y
NPaKTUYHO] MMNNEMEHTaLMjM BpLLIHA Bp3MHa NpeHoca Mo KOPUCHMKY usHocu Ao 384 kb/s. Ceu UL n
DL KaHanuM cermeHTMpaHW cy y oaroBapajyhe BpemeHcKe cnotoBe M pamose. AyxuHa WCDMA
BPEMEHCKOr €/10Ta M3HOCK 666.667 s, a 15 BpemeHCKMx cnotoBa caydmrbasa WCDMA pam Tpajatba
10 ms.



Oarosapajyhum ctaHgapavma 3GPP gedurHUCaAH je HOB HauyMH NaKeTCKOr npeHoca noaaTtaka, HSDPA,
KOjUM je nocTurHyTo noseharbe 6p3MHe NakeTcKor npeHoca o4, 3 A0 5 nyTa y 04HOCY Ha CTaHAAPAHM
WCDMA npeHoc, n oaroapajyhe ekBuBaneHTHO noBehare cnektpasHe edMKacHOCTU, OAHOCHO
6poja KopucHUKa no Hocehoj dpekBeHUNjU. TeopmnjckM MmakcumanHa bp3nHa npeHoca HSDPA iznosi
13.976 Mb/s. Bp3auHe npeHoca nogaTaka y peasiHMm ycnoBmMma u3Hoce o 2 Ao 3.6Mb/s.

HaBegeHe npomeHe HUCY MogupUKOBaae 3axTeBe y noraeny BpeAHocTU napameTtapa UMTS 6asHe
cTaHuLe 1 oaroBapajyhux metoaa meperba Koju ce KOpUCTe Y NOCTYMKY TEXHWYKOT nperneaa.

2. Cnuvcak BeJIM4MHa Koje ce Mepe

Y nocTynky TexHW4YKor nperneaa WM KoOHTpose 6asHe cTaHuue UMTS mobunHe TenedoHuje,
HenocpeaHo ce BpWK meperbe cneaehux eNekTpuyHnx napameTtapa:

e [lpepajHa dpekBeHUM]a, oAHOCHO paaHu KaHan (UARFCN);

e  LUnpuHa emucuje pagHor KaHana;

e  BpenHoCT gMpeKkTHe 1 pedaieKToBaHe CHare Ha nNpeaajHoj GpeKBeHUmju;

e  CHara u ppeKBeHLMja HEXKEbEHUX 3payetsa;

e [lonapu3saunja aHTeHa;

e  HejoHusyjyhe 3pauyere npegajHMKa Ha EMUCUOHO]j IOKaLMjKU, OAHOCHO HUBO
€/1eKTPOMArHeTHOT NoJba PaAMO CTaHULLE Y OKOJTHOM MPOCTOPY Y KoMe ce Kpehy n bopase
Jbyan.

TaKkohe, y TOKy TEXHMYKOT Npersieaa paamo-cTaHuue, mepe ce u cieaehn HeeneKTpUYHU napameTpu:

e  KoopauHaTe aHTEHCKOr CUCTEMQ;
° BucuHe aHTeHa;

e AsumyT(M) aHTeHa.

OBum YnyTcTBOM AedUHUCAHM CYy U NOCEBHU CyYajeBM M YCIOBM Y KOjUMa Ce HEKWU Of, HaBedeHMX
napameTapa He mMmepe, Uan ce Mmepe NocebHUM NoCTynLMMma.

3. Cnucak ycjioBa KOjU ce IPpOBEpPaBajy

Y NoCTynKy TEXHWUYKOT nperneaa U KoHTpone 6asHe ctaHnue UMTS mobunHe TenedoHuje, BpLumM ce u
nposepa cneaehumx ycnosa:
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e  EdekTnBHa M3payeHa CcHara;

e  JlobuTaK aHTeHa;

e  KoHdUrypaumja aHTEHCKOT CUCTEMA;

e lnpwnHa cHoNa nojeaMHa4YHe aHTEHE;

e  OpHoC HanpeA-Ha3ag nojegMHayHe aHTeHe;
e  EneBaunoHW yrnoBu aHTEHa;

e  Tun wn npomssohay npumonpeaajHuKa;

e  Cepwujcku 6poj npumonpeajHuKa;

e  U3rnep npumonpesajHMKa U aHTEHCKOT CUCTEMQ;
e  3eM/bOBOAHA MHCTaNauMja;

e  HauuH npujema PDH curHana;

e  UaeHTuduKaunja 6asHe cTaHULE;

e  HagmopcKa BUCMHA IOKaumje.

Y uM/by NpoBepe yc/ioBa KOju ce He MOTy YTBPAUTU MEpPeHeM Ha TEPEHY, MManaL, paano-ctTaHuue je
OyXKaH fa ekunu 3a obaB/barbe TEXHWYKOr npernega obesbean yBua y OPUTMHANAHY NPOJEKTHY
OOKYMeHTauMjy, AOKyMeHTauunjy npoussohaya paguo-ypehaja M aHTeHa ca CBUM pPeneBaHTHUM
napameTpuma Koju onucyjy ypehaj u nocebHo npumerbeHy aHTeHY, OAHOCHO aHTEHCKU CUCTEM.

4. OnpeMa Heonxo/jHA 3a Mepeme (ca KapaKTepucTUKaMma)

Onpema HeonxoAHa 3a Mepere UAEHTUYHA je onpemu 3a Mepere y nornassmy 1.5 ca ngeHTMYHUMm
AU NPUBAMMKHMM KapaKTepUCTMKaMa y GPeKBEHLMjCKOM ONCery o4 MHTepeca.
MoxesbHO je Aa aHaM3aTop CrnekTpa noceayje n goaatHe moryhHOCTM Npouecuparba curHana:

e MoryhHocT mepersa RF cHare uHTerpasberem no crnekTpy (channel power);

e MoryhHocT mepera 3ay3seTor oncera (OBW-occupied bandwidth);

e MoryhHocT meperba LeHTpasiHe GpeKkBEHLMje eMUCHje Ha OCHOBY 3ay3eTor Orcera;
YKO/IMKO aHanM3aTop CcreKkTpa He noceayje oe moryhHocTn, HeonxoAHo je ga ce obesbeam
MoryhHOCT npouecrparba MepHUX pesy/aTaTa Ca aHa/au3aTopa CMeKTpa Ha padyHapy, Yy Uuby
oapehunBarba HaBeaeHNUX BEINUMNHA.

AHanuzamop cnekmpa:

Oncer ¢ppekBeHumja 0,01-3GHz;

OnTUMasHN AMHAMUYKK oncer muH. 80dB;

MpoceyaH HMBO LUYMa 3a HajHUKM NPOMYCHU oncer makc. -110dBm;

RBW (pe3sonyumoHu oncer) y oncery ¢pekseHuunja O0Hz-3MHz;

BpemeHcKa 6a3a TauHOCTU Hajmakbe 2.5x10°%;

BepTuKanHu gucnnej tayHocty +1,5dB 3a nyH ¢peKBeHUMjCcKM orncer, BepTUKasHE JlorapuTamcKe
ckane oz 1 go 10dB no noaeoky;

KapaktepuctnuyHa nmneganca 50Q.

®dunmep HenponycHUK oncezaa 2110-2170MHz:

Cnabsemne y HenponycHom oncery: Behe oa 30dB;

Cnabswerse y ogrosapajyhem npujemHom oncery(1920-1980MHz): mawe og, 6dB;



Cnabsemne y nponycHom oncery (100kHz-3GHz): mare oa 3dB;
Cnabmemne pednekcuje y nponycHom oncery: 6osbe og 20dB.

OVNPEKUMOHN CNIPeXKHUK, MepHU KabnoBu, GuaTep HEMPOMyCHWK oncera M BelwTayko onTepehere
Mopajy 61T KanubpucaHu, ogHOCHO Mopa BUTKM yHanpeg, nosHaTta M TabennpaHa $pekBeHLuMjcKa
KapaKTepucTuka koeduumjeHTa cnpere ogHOCHO cnabsbeHa y GpeKkBeHLMjCKOM ONcery og, MHTepeca,
TaKo [a ce Ha CBaKoj PppeKBeHLMjM Ha KOjoj ce BpLIM Mepere MOXe OAPeaUTV WUAU MPOLLEeHUTU
BPeAHOCT Ccnpere AMPEKUMOHOT Crpe)KHUMKa uam  cnabsberba TecT Kabna W BelTaykor
ontepehera/aTeHyaTopa ca TauHowhy +0.25dB.

5. [lpouenype Mepema

Mpoueaypa nosesvBarba 6asHe CTaHMLE M MepHe Onpeme aHalorHa je npoueaypu OMUCcaHoj y
nornassby I1.6 oBOr 4OKYyMeHTa 1 NpMKasaHa Ha camum 11.6-1.

5.1. Mepeme npesiajue GpeKBeHIHje
MocTynak mepersa je cnegehu:

e [locTaBUTK mepHU ceT npema camum I1.6-1. Yk/byuntn cBe npumonpenajHMKe CeKTopa Koju
ce mepw.
e  AHa/M3aTOp CNEKTPa NOCTaBUTU Ha cneaehun HaumH:

=  START FREK=2110MHz nnu no notpebu;
=  STOP FREK=2170MHz nnu no notpebu;
=  RBW=100kHz;
=  VBW=100kHz;
=  TRIGGER=FREE RUN;
=  SWEEP TIME=AUTO;
=  REF LEVEL=20dBm;
= AMP SCALE=log: 10db/div;
=  DETEKTOR MODE=RMS;
=  TRACE=Max hold.
e Ha OCHOBY MaKCMMa/HUX BpeaHOCTM AobujeHor cnekTpa curHana npoueHutu UARFCN
oarosapajyhux pagHux KaHana;
e  3abenexutn BpegHoctn kopuwheHmnx UARFCN KaHana.

MNpepajHom ¢peKkBeHUMjoM, 3a noTpebe pa/buMx Meperba, CMaTpajy ce LeHTpanHe dpekBeHuuje
3abenexeHnx UARFCN KaHana.

MpoBeputM [a AW UeHTpasHe OpeKBeHUMje o0BaKo [A06ujeHMX padHWMX KaHana oArosapajy
bpeKBeHLMU UK GPEKBEHLM]CKOM OMCErY KOjU je AoAe/beH PaaMOo-L03BO/IOM.

LleHTpanHa ¢ppekBeHUMja pagHOr KaHana Mepu ce AMPEKTHUM METOLOM MU METOAOM Meperba
npoLuecMparem CNeKkTpa CUrHana Ha padyHapy.

ONpPEKTHU meToa,
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MocTynak mepema je cnegehu:

L AHa!'IM3aTOp CNEeKTpa NocCTtaB/ba Ce Ha cne,u,ehm Ha4YUNH:

FC=f (f-ueHTpanHa ¢pekBeHuymja UARFCN KaHana ogpeheHor y Taukm 5.1);
SPAN=10 MHz;

RBW=30kHz nnu 1% no 4% oz BpeAHOCTU LUMPUHE eMUCUje PadHOr KaHana;
VBW=300kHz nnun Hajmarse Tpu nyta seha og RBW;

TRIGGER=FREE RUN;

SWEEP TIME=AUTO;

REF LEVEL=20dBm;

AMP SCALE=log: 10db/div;

DETEKTOR MODE=RMS;

TRACE=Max hold;

MEASUREMENT MODE= OCCUPIED BW;

% POWER BANDWIDTH=99%.

e Ca aHanusaTopa CMeKTpa o4YMTaBa Ce HYMEpPWYKWM MoJaTak O LEHTPasHOj PppeKBeHUmjm

emucuje;

MeToa mepera npouecrMpabem CNeKkTpa CUrHaaa Ha padyHapy

MocTynak mepekba je cnegehu:

e [lomohy aHanM3aTopa CMeKkTpa Mepu ce CrneKTap CurHana npegajHuka 3a UMTS curHan,

nocTaB/bakb€M aHaAM3aTopa CreKkTpa Ha cneaehu HaumH:

FC=f (f-ueHTtpanHa ppekBeHumja UARFCN KaHana oapeheHor y Tauku 5.1);
SPAN=10 MHz;

RBW=30kHz nnun 1% no 4% oz BpeAHOCTU LWMPUHE EMUCUje PaSHOT KaHana;
VBW=300kHz nnu Hajmare Tpu nyta Beha og RBW;

SWEEP TIME=Auto;

TRIGGER=FREE RUN;

TRACE=Max hold.

e OpmepLm M3MEPEHOT CNEKTPa CUrHana npebauyjy ce y padyHap;

BpenHoCT ueHTpanHe GpeKBeHUMje eMUChje U LWNPUHE eMUCKje pagHOor KaHana M3payyHaBa ce Ha

OCHOBY anroputma 3a ogpefhuBarbe YKyMHe cHare, WWPUHE emUcUje U LeHTpanHe dpeksBeHuuje

emucuje.

Y M3BelwTaj, y nosbe “©OpekBeHumja — npedajHa” — yHoce ce cBe ppekBeHuMje, y dopmaTy .

MHz, Ha KOjuMa emuTyjy NpeaajHULM, TpynMcaHe No cekTopmma 6asHe cTaHuue.

[o3Bo/beHO OoACTyname npegajHe ¢ppekBeHuMje of uUeHTpanHe ¢pekseHumnje UARFCN KaHana je

10kHz.



5.2. llupuHa eMUCHje paJHOT KaHaja

LLnpurHa emucuje pagHor KaHana mepu ce nomohy mepHor ceTa npukasaHor Ha canum I1.6-1.

WnpnHa emucuje pagHOr KaHana Mepu ce  AUPEKTHUM METOAOM MAM MEeTOAOM Mepera

npoLecrMpakem CNeKTpa CUrHana Ha padyHapy.

OVpeKTHU meTo

MocTynak mepema je cneaehu:

L AHa!'IM3aTOp CNEeKTpa NocCTtaB/ba Ce Ha cne,u,ehm Ha4YUNH:

FC=f (f-ueHTpanHa ¢pekBeHumja UARFCN KaHana ogpeheHor y Taukm 5.1);
SPAN=10 MHz;

RBW=30kHz nnu 1% no 4% oz BpeAHOCTU LUMPUHE EMUCUje PadHOT KaHana;
VBW=300kHz nnun Hajmarse Tpu nyta seha og RBW;

TRIGGER=FREE RUN;

SWEEP TIME=AUTO;

REF LEVEL=20dBm;

AMP SCALE=log: 10db/div;

DETEKTOR MODE=RMS;

TRACE=Max hold;

MEASUREMENT MODE= OCCUPIED BW;

% POWER BANDWIDTH=99%.

e (Ca aHanuszaTtopa CrnekTpa O4YMTaBa Ce HYMEpWUYKM NogaTak O LWUPUHWU eMUcuje pagHor
KaHana, OBW,

MeToa mepera NpouecrMpabem CNeKTpa CUrHaAa Ha payyHapy

MocTynak mepetba je cneaehu:

e [lomohy aHanM3aTopa CMeKTpa Mepu ce CrMeKTap CurHana npegajHuka 3a UMTS curHan,

NOCTaB/bakbe€M aHaA/IM3aTOPa CNEKTPa Ha cnep,ehm Ha4YnH:

FC=f (f-ueHTpanHa ppekseHumja UARFCN KaHana oagpeheHor y Tauku 5.1);
SPAN=10 MHz;

RBW=30kHz nnun 1% no 4% oz BpeAHOCTU LWMPUHE eEMUCUje PaSHOT KaHana;
VBW=300kHz nnun Hajmarse Tpu nyta seha og RBW;

SWEEP TIME=Auto;

TRIGGER=FREE RUN;

TRACE=Max hold.

e  Oamepuym U3MepEHOr CNeKTpa cMrHana npebauyjy ce y payyHap;

e  BpeaHOCT LWMPUHE eMUCMje pagHOr KaHana M3payyHaBa Ce Ha OCHOBY anropuMtma 3a

oapehmBarbe YKynHe cHare, WUMPUHE EMUCHKjE U LeHTpaiHe GpeKBeHLMje eMucHje.
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Y U3Bewrtaj, y no/be “LUMpuHa oncera 3ay3eTor emUcMjoM ”“-yHOCU Ce LUMPWHA orcera 3ayseTor

€MUCMjOM 3a CBe NMpeaajHuKe rpynmcaHe no cektopuma 6asHe ctanumue, y dopmaty . [ MHz].

BpenHoCT WnpuHe emucuje pagHor KaHana mopa 6MTK mara og 5SMHz.

[MpoBepa cneKTpaaHe Mmacke emucuje

Y nocebHMM OKONHOCTMMA W Ha U3PUUUT 3axTeB AreHuuje, MOXKe ce BPLWKUTU U NpoBepa CNeKkTpaiHe
Macke emucuje. Mepere ce BpluM NOMohy MepHOr ceTa npuKasaHor Ha canum 11.6-1, npn yemy cau
npegajHMuM npunagajyher cektopa, cem npefajHMKa Ha KOMe ce BplIM Mepere, mMopajy buTtu
NCK/bYYEHMU.

CneKkTpanHa macka nposepaBa ce 3a ¢pekBeHUmjckm nomepaj, f_offset, ogq 2.515MHz go f_offset ..
=12.5MHz vy ogHocy Ha ueHTpanHy ¢pekBeHunjy UARFCN KaHana. 3axTeBu Koje 6asHa cTaHuMuUa
UMTS mobunHe TenedoHmnje mopa Aa 3a40B0/bM Y OBOM norneay aatu cy y Tabenwm I11.5-1.

Ta6ena lll.5-1
CHara dpeKBeHLUjCKM NOMePaj 3axtes(mare oa) RBW
P(dBm) f_offset (MHz)
P>43 dBm 2.5156MHz < f offset < 2.715MHz -14 dBm 30 kHz
2.7156MHz < f_offset < 3.515MHz —14dBm — 15 30 kHz
f_of fset
: ( MHz
- 2.75) dB
3.515MHz < f_offset < 4.0MHz -26 dBm 30 kHz
4.0MHz < f offset < f_offset;ax -13dBm 1 MHz
39 dBm < P 2.515MHz < f_offset < 2.715MHz -14 dBm 30 kHz
<43 dBm 2.715MHz < f_offset < 3.515MHz —14dBm — 15 30 kHz
f_of fset
’ ( MHz
— 2.715) dB
3.515MHz < f_offset < 4.0MHz -26 dBm 30 kHz
4.0MHz < f_offset < 8.0MHz -13 dBm 1 MHz
8.0MHz < f_offset < f_offset .y P-56dB 1 MHz
31dBm < P 2.515MHz < f_offset < 2.715MHz P-53dB 30 kHz
<39dBm 2.715MHz < f_offset < 3.515MHz P —53dB — 15 « (f-Offset _ 30 kHz
MHz
2.715)dB
3.515MHz < f_offset < 4.0MHz P-65dB 30 kHz
4.0MHz <f_offset < 8.0MHz P-52dB 1 MHz
8.0MHz < f_offset < f_offset, .y P-56dB 1 MHz
P<31dBm 2.515MHz <f offset < -22 dBm 30 kHz
2.715MHz




2.715MHz <f_offset < —22dBm — 15 * (f_Offset Y 15) B 30 kHz
3.515MHz MHz

3.515MHz <f_offset < 4.0MHz -34 dBm 30 kHz
4.0MHz <f_offset < 8.0MHz -21 dBm 1 MHz
8.0MHz <f offset < f_offsetmux -25 dBm 1 MHz

lpadmuKa npeseHTaunja 3axTeBa u3 tabene l1.5-1 gata je Ha camum 11.5-1.

Frequency separation Af from the carrier [MHz]
25 2.7 35 75 Af

max

v

Power density in 30kHz [dBm]
Power density in 1 MHz [dBm]

Cnuka lll.5-1

MocTynak goaaTHMX meperba je cneaehu:

e  AHanM3aTop CNeKTpa NocTas/ba ce Ha cneaehu HauuH:
=  START FR=npema Ttabenwu I11.5-1;
=  STOP FR= npema Ttabenu Il1.5-1;
=  RBW=npema Tabenu IIl.5-1;
=  VBW=300kHz nnu Hajmarbe Tpu nyta Beha og RBW;
=  TRIGGER=FREE RUN;
=  SWEEP TIME=AUTO;
=  REF LEVEL=20dBm;
= AMP SCALE=log: 10db/div;
=  DETEKTOR MODE=RMS;
=  TRACE=Average.

YKO/IMKO HUCY 3340BO/beHU ycnosu mn3 Tabene II1.5-1, cmaTpa ce ga je wWuMpuHa emucuje pagHor

KaHana seha oA go3BosbeHe U y nocebaH M3BellTaj yHOCK ce nodaTak Aa je wupuHa emucuje seha
oA 5MHz (>5MHz).

5.3. Mepemwe AUpeKTHe U pedJieKTOBaHe cHare
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Mepetrbe amMpeKkTHe 1 pedaekTosaHe cHare UMTS pagmo-cTaHuue 06aB/ba ce Ha aHTEHCKOM M3/1asy

npegajHuKa ceakor npunagajyher cektopa. MoBesvBakbe MepHe onpeme Ha 6asHy CTaHuuy

NpuKasaHo je Ha cavum 11.6-1.

3a opgrosapajyhm UARFCN pagHu KaHan, npunagajyher cekTopa, BplM ce NpoBepa AUPEKTHE U

pedneKkToBaHe cHare, y cmucy yTephuBarba Aa M3MepeHa cHara oarosapa nogauuma us [lossosne 3a

pagMo-CcTaHuLy, Kao U aa je pednekToBaHa CHara makba 0f BPeAHOCTM KOojy 3axTeBa npoussohay

ypehaja.

Mepere AnpeKTHe cHare

ANpPEeKTHU meToa Mepera Y CNEKTPAAHOM AOMEHY

MocTtynak mepersa je cnegehu:

e AHa/sM3aTop CreKTpa nocras/ba ce Ha cneaehm HaumH:

FC=f (ueHTpanHa dpekBeHuuMja gogemeHor UARFCN KaHafia, M3MepeHor Yy Tauyku
111.5.2);

SPAN=10MHz;

RBW=30kHz;

VBW=300kHz;

TRIGGER=FREE RUN;

SWEEP TIME=AUTO;

REF LEVEL=20dBm;

AMP SCALE=log: 10db/div;
TRACE=CLEAR/WRITE;

MEASUREMENT MODE=CHANNEL POWER;
CHANNEL BANDWIDTH=5MHz.

e BpepHoct napameTtpa REF LEVEL merba ce Tako Aa MaKcMMasHa BPeaHOCT aMnautyae

cnekTpa 6yae npnbamnxkHo 10dB ncnopa speaHoctm REF LEVEL;

MeToa mepera NpouecMpabem CNeKTpa CUrHaAa Ha padyHapy

MocTynak mepekba je cnegehu:

e [lomohy aHanM3aToOpa CMeKTpa Mepu ce CreKkTap CurHana npegajHuka 3a UMTS 6asHe

CTaHuLe MobunHe TenedoHmje, NOCTaB/bartbem aHaIM3aTopa CNeKTpa Ha cnegehum HauuH:

FC=f (ueHTpanHa ¢pekBeHuMja goaesbeHor UARFCN KaHana, M3MepeHor y Tauyku
11.5.2);

SPAN=10MHz;

RBW=30kHz;

VBW=300kHz;

SWEEP TIME=Auto;

TRIGGER=FREE RUN;

TRACE=Max hold.

e  Oamepum U3MepeHOr cnekTpa curHana npebadyjy ce y padyHap;



e BpeaHOCT AMpeKTHe cHare pafHOr KaHa/la M3payyHaBa Ce Ha OCHOBY a/nropMtma 3a
oapehmBarbe YKynHe cHare, WUMPUHE eMUCHje U LieHTpaHe GpeKBeHLMje emucuje.

AncosiyTHa BPeAHOCT ANPEKTHe cHare P, 3pavyHasa ce npema uspasy:

Py=PrtAs+Aki+Axz,
roe je:
Py-M3MepeHa BpeAHOCT CHare Ha aHa/M3aTopy cnekTpa, y dBm,
As-koeduumjeHT cnpere, y dB, AMPEKUMOHOT CNpeXKHMKA Ha GPeKBEHUM|U f,
Agy, Ag-cnabrbetrbe Tect Kabnosa Ha dpekBeHUUjU f.

[03B0/beHO 0ACTYNake 04 AoAe/beHe NpedajHe cHare nsHocku o +1.5dB.

Meper-e pedIeKTOBaHE CcHare

Mpu mepery pediekToBaHE CHare MepHa onpema ce Nnosesyje Ha y/a3 aHaau3aTtopa CrnekTpa npema
cavum 11.6-3. MoHass/ba ce npoueaypa Meperba 3a AMPEKTHY CHary, npu Yyemy ce HOBOM3MepeHa
BPeAHOCT 03Havaga ca Pr.

BpeaHocT HanmoHcKor oagHoca ctojehux Tanaca Tpeba ga 6yge marba o4 BpeaHOCTU Kojy npounssohay
AeKnapue Kao MaKCMMalHy A03BO/beHYy BPeAHOCT. YKOJIMKO O0Baj YC/0B HUje 33[0BOJ/bEH Y
M3BeLlTaj 0 TEXHUYKOM Mperneay paano-craHuue yHeTu ogrosapajyhy npumenby.

Y U3BewrTaj, y no/ba “BpeaHocT AMpeKTHe cHare” “BpepgHocT pednektoBaHe cHare” un “EdeKkTuBHa
M3payeHa cHara npefajHuKa" —yHoce ce M3mepeHe BPeAHOCTUM AMpeKTHe U ped/ieKToBaHe cHare,
O/[HOCHO MpopavyHaTe BpeaHoCTM edpeKTUBHE u3padeHe cHare y [W].

5.4. CHara He)XeJ/beHUX 3payera

Emucuje cnopegHor 3paverba mepe ce y ¢pekBeHUnjckum oncesmma og 9kHz go yyectaHoctu fy-
12.5MHz, ogHocHo og f,+12.5MHz go 3GHz, rae cy f. dpekBeHuMja HocMoLa ca HajHUKOM, a fe,
dpeKBeHUMja HocMoLa ca HajBuwiom dpekBeHuMjom, 6asHe cTtaHuue UMTS mobunHe TenedpoHuje
Koja ce mepu. BpeaHOCTM HMBOA cnopenHUX 3padera Mopajy buTn marbe of, BpeAHOCTU AATUX y
Tabenwn l11.5-2.

Ta6ena lil.5-2
®dpeKBEHLMjCKKU oncer 3axrteB (mame op) RBW
0p, 9 kHz go 150 kHz -36 dBm 1 kHz
Ogp 150 kHz po 30 MHz -36 dBm 10 kHz
0a 30 MHz po 1 GHz -36 dBm 100 kHz
Op 1 GHz -30 dBm 1 MHz
Do (fcl — 60) MHz unn 2100 MHz (seha BpegHocT)
Op (fcl — 60) MHz nnamn 2100 MHz(seha BpeaHocT) -25 dBm 1 MHz
Do (fcl —50) MHz namn 2100 MHz(seha BpegHocT)
Og (fcl — 50) MHz namn 2100 MHz(seha BpeaHocT) -15 dBm 1 MHz
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Do (fc2 + 50) MHz nan 2180 MHz(mara BpegHoCT)
0Ogp, (fc2 + 50) MHz namn 2180 MHz(mara BpeaHOCT) -25 dBm 1 MHz
[o Fc2 + 60 MHz unu 2180 MHz(mara BpegHOCT)
Og (fc2 + 60) MHz nnamn 2180 MHz -30 dBm 1 MHz
Ao 3 GHz

Pagu 3awTtuTe npujemHor oncera UMTS, Kao 1 oncera eBeHTyanHO KonoumpaHux GSM900/DCS1800
CMCTEMA, HEOMXOAHO je Aa y orncesMma HasHayeHum y Tabenm 111.5-3, HMBOU crnopeaHUX 3payerba
6yay HUXKM o oarosapajyhux BpeiHOCTM 13 UcTe Tabene.

Ta6ena 111.5-3
®dpeKBEHUMUjCKU 3axTeB RBW KomeHTap
oncer (MHz) (mare oa)
879 po 915 -98dBm 100kHz 3awTuTa npujemHmnka BTS GSM900
921 po 960 -57dBm 100kHz 3awTtuTa npujemHmnka MS GSM900
1710 po 1785 -98dBm 100kHz 3awTtnTa npujemHmka BTS DCS1800
1805 go 1880 -47dBm 100kHz 3awTtuTa npujemHmnka MS DCS1800
1920 go 1980 -96dBm 100kHz 3awTtuTa npujemHmka BS UMTS

MocTynak mepersa je cneagehu:

e MepHHU ceT NocTaB/ba ce npema camum l1.6-4

L AHanmsaTop CMeKTpa NnocTtaB/ba Ce Ha cnep,e'hm Ha4YUH:

=  START FR=npema tabenama 3 n 4,

= STOP FR= npema Tabenama 3 u 4,

= RBW-=npema tabenama 3 u 4,

= VBW=300kHz nnn Hajmarse Tpu nyta Beha og RBW,
=  TRIGGER=FREE RUN,

=  SWEEP TIME=AUTO,

=  REF LEVEL=20dBm,

=  AMP SCALE=log: 10db/div,

=  DETEKTOR MODE=RMS,

= TRACE=Average.

HnBO HexesbeHUx 3paderba Pyi(f), u3paxeH y dBm, payyHa ce npema m3pasy:

Pzr(f) = Psp(f) + Ay (f),

roe je Psa(f) MakcMmanHuM HMBO M3MEPEeH Ha aHaAu3aTopy cnekTpa, a Ay(f) dpeKkBeHLMjCKN 3aBUCHO
YKynHO cnabsbeHe mepHuXx Kabnosa, ¢uATpa  HeMpoOMycHWKa ofcera W BewTayKor
ontepehera/ateHyaTopa.

YKO/NMKO MOCTOje Hees/beHa 3paderba Beha of n[03Bo/beHOr HWMBOA, y M3BewrTaj, y nosbe
“Hexkes/beHWX 3paverba” —yHOCM ce ¢pekBeHUMja, Y MHz, U cHara HeKe/beHWX 3payerba 3a CBe
ceKTope 6asHe cTaHuue, y dBm, YKOIMKO HMBO HEXEe/beHUX 3payerba Npesiasu rpaHnuyHe BpegHoCTH



3a UMTS 6a3He cTaHuue, aaTe y Ttabenama 111.5-2 u 111.5-3. YKO/NIMKO Cy 3axTeBW M3 HaBeAEHUX
noraas/ba 3a40BO/bEHU, NOJbE CE HE NOMyHaBa.

5.5. [losnapusanyja aHTeHa

Mepeme ce 06aB/ba Ha UCTU HauYMH Kao y norniassby 11.6.6 oBor YnyTcTea.

5.6. HejoHusyjyhe 3paueme npesajHuka MobuiHe TejaepoHUje

Mepeme ce 06aB/ba Ha UCTU HauMH Kao y nornassby 11.6.7 oBor YnyTcTBa.

5.7. KoopZiuHaTe aHTEHCKOT CUCTeMa

Mepeme ce 06aB/ba Ha UCTU HAUYMH Kao y nornassby 11.6.8 oBor YnyTcTBa.

5.8. BucuHe aHTeHa

Mepeme ce 06aB/ba Ha UCTU HAuYMH Kao y norniassby 11.6.9 oBor YnyTcTBa.

5.9. A3uMyT(1) aHTEHCKOT cUcTeMa

Mepere ce 06aBs/ba Ha UCTU HaYMH Kao y nornaassby 11.6.10 osor YnyTcTBa.

6. IIpouenype nposepe yciaoBa
Cse npoueaype nposepe ycnosa 3a UMTS 6asHy cTaHMLy MAEHTUYHE cy npoueaypama nposepe

ycnosa 3a GSM900/DCS1800 6a3He cTaHule, AaTe y nornassby 1.7 oBor YnyTcTsa, M BpLUe Ce Ha UCTK
HaYMH.
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IV. TIOCEBHHU CJIYYAJEBU U KOHTPOJIA CA YAA/BEHOT
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MEPHOI' MECTA

Mpn TexHuukom npernegy GSM900/DCS1800/UMTS 6a3HuX paamo-cTaHMUA jaB/bajy ce nocebHu
Cny4YajeBU Mpu KojuMa, ycnen pasanynmTux orpaHuyera, HMje moryhe nosesat mepHy onpemy Ha
Ha4yuH onucaH y nornassy I1-6.1.

Y nocebHMM cnydyajeBUMa 6asHy pPagMo-CTaHMLY je HeonxoAHo TpeTupath Kao ypehaj ca
WHTErpMcaHOM aHTEHOM U CXOL4HO TOME, NMOTPebHO je MPUMEHUTU MeToAe WHAMPEKTHOT Meperba
cnepehux napametapa 6asHe paano-CTaHULE:

e [IpepajHa dpekBeHUMja, oaHOCHO paaHu KaHan (ARFCN/UARFCN);
e BpeaHOCT AMpPEKTHe CHare Ha nNpeaajHoj GpeKkBeHLM|jHU;
e |lnpuHa emuncuje pagHor KaHana.

CBe ocCTasie BENNYMHE KOje Cce Mepe, M3Y3eB CHAre HeXes/beHWX 3padverba, Kao M ppekBeHuMje 1
HMBOA MHTEPMOAYNAUMOHMX NPOAYKATa, MEpPEe Ce UM NPOBepPaBajy Ha Ha4YMH ONKUCaH Y NOor/1aB/bUMa
Il, ogHocHo .

1. IloBe3auBame MepHe olpemMe

Mepere RF napameTtapa ce BpwK y3 nomoh npujemHe mepHe aHTeHe ca MO3HATUM Amjarpamom
3payera, Koja ce MocTaB/ba Ha MOro4HOj /NIOKAUMjM y MpaBLy MaKCMMAJIHOT 3payera npeaajHe
aHTeHe. Y cnyyajy Aa To Huje moryhe, noTpebHo je Ha OCHOBY:

® [O3HATOr AWjarpama 3paverba NpejajHe aHTeHe;

® [POCTOPHOT NOJIOXKaja NpejajHe aHTeHe, 0AHOCHO a3uMyTa () u enesauuje (B)MmakcumanHor
3payetrba y O4HOCY HAa MEPHY TauKy;

e osHaTor AobuTKa NpefajHe aHTeHe, 3a yrao 3payerba Y 04HOCY Ha MepHy foKauujy, Gy (&,B)
[dBi];

e nosHaTor Ao6MTKa NpujemHe aHTeHe Gg[dBil;

® [0O3HaTe Nosapusaunje npeaajHe v NpUjeMHe aHTEHE;

® pacTojakba MepHe aHTeHe o4, LeHTpa npefajHe aHTeHe, d [km], Koje ce mepu nacepckum
[a/bMHOMEPOM;

® nosHare UeHTpanHe ¢ppekseHunje goaembeHor ARFCN/UARFCN kaHana, f[MHz]

npopayyHat cnabsberse curHana, As(dB), y cnobogHom NpocTopy Ha OCHOBY jeAHAKOCTH:

Ag(dB) = 32.4+ 20 = log(d) + 20 = log(f,)



MepHa nokauuja Tpeba aa 6yae nsabpaHa Tako Aa ce y 6/1MXK0j OKONMHM He Hanale pednektyjyhe
NoBpLUMHE U NPOBOAHM 0bjeKkTH. Tpaca nponaraunje nsmehy npesajHe u npujemHe aHTeHe Tpeba ga
byne ocnoboheHa op npenpeka. BAOK Wema nosesnBarba MepHe ONpeme MpPUKasaHa je Ha canum
IV.1-1.

Tanen
AHTEeHA WIH
npeajHuK

Oca anTene

Mepna onpema

Jlacepeku namunomep, "8\
npHjeMHa aHTeHa U
KoMmac

Cnuka IV.1-1 MNose3usare MepHe onpeme y nocebHMM cayyajeBuma

2. Mepeme npesajHe ppeKBeHIUje

MocTynak mepekba je cnegehu:

JoperbeHa npefajHa ¢pekBeHUMja Mepu ce No npouesypu onucaHoj y nornasmwy 11.6.1. 3a
GSM900/DCS1800, oaHocHo II1.5.1 3a UMTS 6asHe cTaHuue mobuaHe TenedoHuje, npu 4vemy ce
MepHa onpema nosesyje npema canum 1V.1-1.

Y pybpuky “HanomeHe nuua Koje je BPLIMAO meperbe” YHOCU Ce HanoMeHa O NPUMEHEHO] MeToaM

meperba.
3. Mepemwe miMprvHe eMUCHje paJHOT KaHala
WnprHa emucuje pagHOr KaHana Mepu ce Mo npoueaypu onucaHoj y nornasmy 11.6.2, 3a

GSM900/DCS1800, odnosno 1I1.5.2 3a UMTS 6a3sHe crtaHuue mobunHe TenedoHuje, npu demy ce
MepHa onpema nosesyje npema camum IV.1-1.

Y M3BewTaj 0 TEXHUYKOM Mperneay pagmno-ctaHuue, y pybpuky “HanomeHe nunua Koje je Bpwmnno
mepere”, YHOCU ce HanomMeHa 0 NPUMEeHEHOj METOAMN MepeHsa.

4. Mepemwe JUpPEKTHE CHare

MocTynak mepema je cnepehu:
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MepHa onpema ce nosesyje npema canum IV.1-1. Mpn meperbnMma Ha aHaANM3ATOPY CMEKTpa
npuMersyjy ce MepHe npoueaype onucaHe y nornasmbuma 11.6.3 3a GSM900/DCS1800, oaHOCHO
[11.5.3 32 UMTS 6a3He cTaHuue mobunHe TenedpoHuje.

Ha ocHOBY npeTxoAHO NO3HATUX BeAWYMHA Moryhe je M3BPLWMTM MPOLEHY CHare npeaajHuKa,
P4[dBm], n To, Ha ocHoBy cHare RF curHana, MamepeHe aHa/iM3aToOpoM crekTpa, P,[dBm], u
jefHaKoCTu:

Pd[dBm] = Pm +AS - GT - GR
Mepetbe pediekToBaHe cHare npegajHMKa 0BOM MeToAaom Huje moryhe.

Y M3BeluTaj 0 TeXHUYKOM Mpernesy paamo-CTaHWLEe YHOCU ce nodaTak O MPOoLeHeHOo] AUPEKTHO]
CHas3u, a nogaTtak o ped/IeKTOBAaHO] CHa3u ce He yHocu. Takohe, y pybpuky “HanomeHe nuua Koje je
BPLIMIO Meperbe” YHOCK ce HanmoMeHa O NPUMEeHEeHO0j] MeToan Mepersa.

5. KoHTpoJia 6a3HUX cTaHUIla MOOUJIHE TesiepOHUje ca YAa/beHOT MEPHOT
MecTa

KoHTpona 6asHux cTaHMua MmobunHe TenedpoHuje ca yaa/beHor mepHor mecta ob6aB/ba ce of, cTpaHe
OUKCHUX U/MNN MOBUIHMX KOHTPOIHO-MEPHUX LEeHTapa HaaJ/ieXxHUX opraHusaumja. Mepera ce
MOy CMaTpaTh NOy34aHUM YKOIMKO je Npu mepery moryhe ob6esbeantu Aa je HUBO CUTrHaNa Koju ce
OuMTaBa Ha aHa/IM3aTopy CNekTpa U noTuye of basHe cTaHuMLUe Koja ce mepu, bap 3a 36dB sehu oz
HMBOA LUYyMa aHa/M3aTopa CrneKTpa.

MapameTpu 6asHe cTaHULE MOBUIHE TenedoHMje KOju Ce NPY OBUM YCIOBUMA MOTY MEPUTU CY:

JDopemeHa npegajHa ppekBeHUUja
Hope/veHa npegajHa ¢pekseHumja 3a 6asHe craHmue GSMO00/PCS1800 u UMTS mobunHe
TenedoHuje, mepu ce No nNpoueaypu onMcaHoj y Tadykm IV.2 osor YnyTcTsa.

LLnpuHa emucuje pagHor KaHana
WunpnHa emucuje pagHor KaHana 3a 6asHe cTaHuue ctaHuue GSM900/PCS1800 n UMTS mobuiHe
TenedoHnje, Mepu ce No Npoueaypu onmcaHoj y Tadykm 1IV.4 osor YnyTcTsa.

YcnoBsu Koju ce nposepaBajy cy:

UpeHTuduKaumja 6asHe ctaHuue mobunHe tenedpoHuje

NoeHtTudurkaumja 6asHe CTaHuLe MobunHe TenedoHuje ob6aBsba ce nomohy
GSM900/DCS1800/UMTS TecT npujeMHMKa y CKnady ca npoueaypom onvcaHom y nornasmy 11.7.12
oBOr YnyTcTBa.



V. TNPE3EHTALU]JA PE3YJITATA TEXHUYKOTI IIPEI'JIEJIA,
U3BELITAJHU

Penyb6nuKoj areHUMjn 3a TeNEKOMYHUKaLMje ce A0CTaB/bajy ABa NPUMEpKa M3BellTaja Ha nanupy,

noTnncaHa M oBepeHa o4 CTPaHe KOPUCHUKA U aHraXXoBaHOI /inUa KOje je M3BPWNNIO MepPEHE,

enekTpoHcka dopma U3BellTaja, Koja cagpxu noaaTtke y popmu Tabene (EXCEL) u3 Koje je nsseluTtaj

WTaMnaH 1 Konuja nanupHe sepsuje y pdf dopmary.

Y 3arnae/be dopmynapa M3BelwTaja 0 TEXHUYKOM nperneny paamo-ctaHuue mobuaHe TenedoHuje

yHoce ce cneaehu nogaum:

nosbe "Umanay, paguo-ctaHuue" — nyH Hasme pUpme Mmaoua pagno-cTaHuLe;

nosbe "Agpeca u ceguwute umaoua paguo-ctaHuue NMUB n matuuHm 6poj " — rpag u agpeca
Ha Kojoj je perucTpoBaHa pupma umaoua paano-ctaHuue, NMNB n matnyHu 6poj dupme;
nosbe "[03B0na 3a paano-craHuuy 6p." — yHocu ce 6poj [lo3Bone 3a paano-CTaHuLYy, AaTyM
n3gaBarba U JaTym Ao Kora [lo3sona Baxu, y Gopmaty A4.MM.IT;

nosba "Mecto" n "[Oatym Bpwera TeXHUUKOT nperaega’ — YyHOCK ce MecTo 1 AaTym BplUeHba
TEeXHWYKOT nperneaa, y opmaty 44.MM.IT.

Takohe, y ogrosapajyha nosba M3BewwTaja yHoce ce 1 chneaehu nogaum:

nosbe “Bpcra ctaHMue” — yHocu ce BpcTa basHe cTtaHuue GSM900/DCS1800/UMTS;

nosbe “Tun 6asHe craHuue” — yHocu ce Tun 6asHe cTaHuue crnosbHa/yHyTpallka, Ha
3em/bn/Ha objekTy, cTaHaapaHa/muKkpo/ penetutop/ nocebaH cnydaj. MocebHu cnyyajesu,
OAHOCHO HecTaHAapAHW TUNOBU U KOHGUrypaLuje 6asHMUX CTaHULA MOTY Ce OnucaTh y nosby
“Hanomene”.

nosbe “bpoj cekTtopa” — yHocu ce 6poj cektopa 6asHe cTaHuue. CeKTopu ce HymepuLly
peaHnm 6pojeBrma, MOYEBLUM O CEKTOPA Ca HajMakbMM a3MMyTOM aHTEHCKOT CUCTEMA;
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Ta6ena V.1 - Jlucta nosba 13 [03B0J1E 32 PaANO CTaHULY ca pedepeHL,OoM Ha mepHe MeTo4e Uau metToae

nposepe
Wnopa Onuc Maparpadu y YnyTcTBy ca
nosba MeTofama Meperba Uam
nposepe

HaswuB yKe nokaumje npegajHuKa _
HagmopcKa BucuHa TepeHa(m)
Mporsaobas ypehala
BucuHa npepajHe aHTeHe U3Hag TepeHa (m)
Twun npeaajHe aHTeHe
YcmepeHocT npepajHe aHTeHe
Yrao WwypKrHe rnaBHor cHomna npefajHe aHTeHe
EneBaumonM yrao rnasHor cHona
[Joma rpaHuLia dppeKBeHLMjcKor oncera _
CeneKTUBHOCT M OCET/bUBOCT NPUjeMHMKa _
MaKcuMmanHo pagHo Bpeme paamo-cTaHuue _
5po] paavo-CTaHmua y Mpex ]

90846 Cepwujckn bpoj pagmo-cTaHuue

11.7.8

MoZaum Koju ce usmepe uav NpoBepe y TOKY TEXHUYKOT Nperaesa yHoce Ce y eIeKTPOHCKY Gopmy

M3BELTaja U3 Kora ce WTamMmnamem gobuje cnegeha ¢dopma nssewTaja:



L
N

bpoj:
Oatym:

Peny6auka Cp6uja

PATEA

Peny6GAnyKa areHumja
34 TeAEKOMYHUKALIM|e

U3BELUTAJ CA TEXHUYKOTI NPEFTNEQA

PAANO CTAHMULE MOBW/THE TENE®OHUIE

(Ha ocHoBy 4. 71. 1 86. 3akoHa 0 TesleKOMyHMKaumjama, ,,CnyxbeHu rnacHuk PC“, 6p. 44/03)

(Mmanau, pagmo cTaHuue)

(Appeca v ceguiuTe MMaoua paamno CTaHuLE) (MUB)

bpoj Ao3B0OE 32 PagMO CTaHULLY:
MecTo TexHMYKor nperaeaa:

Ha ocHoBYy TeXHMYKOr Nperneaa paguo ctaHuue ytepheHo je cnegehe:

,m3gaTa , @ KOja Baxu o

(MaTnyHu 6poj)

[aTym TeEXHUYKOr nperneaa :

Lndpa Onuc YTBpheHo cTarbe JeanHunua
BpcTa cTtaHuue L GSM [ DCs O uMTS
O cnomHa O yHyTpawtba
Tun 6asHe cranuLe O Haszemmwn [ Ha objekTy
L crangapaHa O penetutop
O mukpo [ noceban cayuaj
bpoj cektopa
Cektop 1 MHz
CekTop 2 MHz
dpekseHLUMja - CekTop 3 MHz
90216 .
npepaajHa CekTop 4 MHz
CekTtop 5 MHz
CekTtop 6 MHz
BpegHocTt CekTtop 1 W
ONPEKTHE, CekTop 2 W
ediekToBaHe U CekTop 3 W
s0421 | P°® 0
epeKTUBHa Cektop 4 w
n3payeHe cHare Cektop 5 w
npeaajHMKa CekTop 6 W

CtpaHa 1/4




Wndpa Onuc YTBpheHo cTare JeanHuua
CekTtop 1
CekTop 2
WnpwrHa oncera CexTop 3
90407 | 3ay3eTor eMUCHjOM
[MHz], [ kHz] CekTtop 4
Cektop 5
CekTop 6
HexesbeHa
Cektop 1 |Cektop 2 [CekTop 3 |[CekTOop 4 |[CektOop 5 |CekTOp 6
3payera
dpekBeHUKja MHz
CHara W
UHTepmoayna
LMOHMU Cektop 1 |CekTtop 2 |CekTOop 3 |CekTOp 4 |[CekTOp 5 |CeKkTOp 6
NPOAYKTU
dpekBeHUKja MHz
CHara
3Hak
naoeHtTnopuKkay, (Cektop 1 |Cektop 2 [CekTtop 3 [CekTop 4 |Cektop 5 |CekTOp 6
nje
Cell ID
LAC
MNC
MCC
) OyxunHa EO__° '
90326 | KoopauHaTe nokaunje (WGS-84) -
WnpurHa Ng ©
90341 | HagmopcKa BUCHHA NIOKaumje m
90401 | NMpowussohau u TN ypehaja
Cektop 1
CekTop 2
NDale Cepujckm ¢a§pmqkm 6poj CekTop 3
npumonpeaajH1Ka Cektop 4
CekTtop 5
CekTop 6
CrpaHa 2/4
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AHTEHCKM cUCTEM

BucuHa AznmyTtu [°] Oobwutak [dBi] | WunpuHa Hanpea — EneBaunoHu
ueHTpa [m] | 90525 90531 cHona [°] | Ha3ag [dB] | yrnoswu [°]
90507 90528 90536 90533
Cektop 1 ORET
CekTop 2 ORET
CekTtop 3 ORET
CekTtop 4 ORET
CekTtop 5 ORET
CeKTtop 6 ORET
Tun npegajHe aHTeHe Monapusaumja | Oy*X1Ha KoakcmjanHor Cnab. kabna
90519 90522 Kabna [m] [dB/100m]
CekTtop 1
CekTop 2
CekTop 3
CekTop 4
CekTtop 5
CeKTtop 6
HejoHusyjyha 3payerba V/m
3em/bOBO/IHA MHCTaNaLM]a O pa O He

Haunt npujema PDH curana O »kmnyHo, HDSL modemom [ PP sesom [ ont. kKabsiom

1 catenutom [ ocrano

HanomeHe nnua Koje je BPLINIO Mepemsa:

CrtpaHa 3/4
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MEPEHA CY U3BPLUEHA CNEAERUM MHCTPYMEHTUMA

Hasus Cepujcku pabpuukm 6poj baxkpgapere u3BpLUEeHO
Mpouseohau -
MHCTPYMEHTA Aatym Nabopatopuja
Mpumepbe:

MoTnuc oenawheHor AMua nmaoua

paauo cTaHuLe:

MoTnunc nnua Koje je U3BPLIKMAO Mepema:

61

MM

Komwucmja PATE/1-a:

, NpeaceaHuK

, YnaH

, YnaH

CrtpaHa 4/4




[Tpusor 1

dpeKBeHUMjcKa 3aBUCHOCT NoAyKHOr cnabsberba HEKMX TUNOBA KOaKCUjaHUX KabioBa y ynoTtpebu

KoakcujanHu Kabn MoayHo cnabsbere [dB/100m]
®pekseHuuja [MHz]

Mpoussohau Tun MpeyHmnK 925 960 1800 2000 2100 2200
RFS LCF14-50J w’ 13.4 13.6 19.1 20.2 20.8 21.3
RFS LCF38-50J 3/8” 10.9 11.1 15.5 16.5 16.9 17.3
RFS LCF12-50J IZ% 6.9 7.04 9.9 10.5 10.8 11.1
RFS LCF78-50JA 7/8” 3.76 3.84 5.48 5.82 5.99 6.15
RFS LCF114-50JA 11/4” 2.81 2.87 4.29 4.42 4.54 4.68

Andrew LDF2-50 3/8” - 11.3 16.0 17.0 17.4 17.9
Andrew LDF4-50A % - 7.12 10.06 10.66 10.96 11.25
Andrew LDF5-50A 7/8” - 4.02 5.75 6.11 6.29 6.46
Andrew LDF6-50 11/4” - 2.74 3.96 4.22 4.34 4.46
Draka RFA 1/2”-50 125 - 7.1 10.0 10.7 - 11.3
Draka RFA 7/8”-50 7/8” - 3.68 5.2 5.51 - 5.81
Draka RFA 11/4”-50 11/4” - 2.8 4.03 4.29 - 4.54

Tunoswu aHTeHa Koje cy obyxsaheHe go03Bonama 3a pagmno ctaHuue ca npunagajyhum kogosuma

Kopg Tun aHTEeHe Kopg Tun aHTEeHe
01 Ounon 37 BMKOHMYHA aHTEHA
02 MonytanacHun gunon 40 AHTeHa ca yraoHum pedieKTopom
14 BepTuKanHa aHTeHa Ha Tay 55 Jarun aHTeHa
15 BepTuKkanHa aHTeHa ca NpOTUBTErom 56 Jlor-nepnognyHa aHTeHa
20 Pomb aHTeHa 61 Cuctem gunona
24 L-aHTeHa 71 MNapabonnyHa aHTeHa
25 T-aHTeHa 73 JleBak aHTeHa
31 KnwobpaH aHTeHa 78 KoHW4HM neBak
34 XenvkoupanHa aHTeHa 79 MapabonnyHu nesak
36 LLTan aHTeHa 108 Cassegrain aHTeHa

HanomeHa: YobuuajeHn TN aHTeHa Koju ce npumerbyje y GSM900/DCS1800/UMTS cuctemmnma je naHen
aHTEeHa Koja je Mo CBOjoj KOHCTPYKUMju cuctem amnona (Tun 61).
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