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KPATKOE COAEP)KAHUE

OpHa W3 MOCIAEOHMX TEHACHIMH YIyYLICHUS CHCTEM OJJIEKTPOCBA3M BKIIOYACT B ce0s TEXHOJIOTHH
HIMPOKOIIOJIOCHON 3JEKTPOCBSI3U. MHOIHE JIIOAN acCOLMHUPYIOT IIHMPOKONOJIOCHYIO CBA3b C OMPEIEIEHHON
CKOpPOCTBIO TIepellaud WM ONpeAeiIeHHBIM HaOOpOM YCIyr W/WIM TPUIOKCHHH, Hampumep, Hu(poBas
abonenTckas nuHusa (DSL) nim GecipoBonnbie JokanbHbie ceTi (WLAN). OnHaKko TOCKOIBKY TEXHOJIOTHH
LIMPOKOTIONIOCHON CBSI3M TOCTOSIHHO MEHSIOTCS, OIpeleIeHre IHPOKOMOIOCHOM CBA3H TakKe MPOJI0JIKAeT
pasBuBatbcsi. MCO ompezensieT IUPOKOIOIOCHYIO CBSI3b KaK CBA3b CO CKOPOCTAMH IE€peladd, PaBHBIMHU
u Goree 256 x6utr/c'. OoMH MyHKT yBeNMYEHUsS NPOHUKHOBCHHS IOJBHKHOW CBSI3W paBHbI 1% B
Pa3BHUBAIOIIMXCA CTpaHaX COOTBETCTBYET IOBBIIICHUIO CPENHEro 0XOJa Ha AyIly HaceneHus Ha 4,7%.
AHaNOrMYHO, OAVH MYHKT yBEIWYEHHs MPOHUKHOBEHUS MHTEpHETa paBHBIN 1% B pa3BUBAIOIIMXCS CTpaHaX
COOTBETCTBYET MOBBIIEHUIO CPEAHEr0 J0X0Aa Ha aynry Haceiaenus Ha 10,5%?2. Hccnemosanue
IIMPOKOIIOJIOCHOM CBS3M B Pa3BUBAIOIIUXCS CTPaHaX SIBJISICTCS YPE3BbIYAHO MHTEPECHOW TEMOMH, Ha 3TOM
JTarne, Korja J0CTyITHO MHOXKECTBO BO3MOXKHOCTEHN IMUPOKOIOIOCHON CBSA3H.

TexHoNoruu MUpPOKONOJOCHON IEKTPOCBS3U I03BOJIAIOT OCYIECTBUTH BBICOKOCKOPOCTHYIO IEpefady IO
CeTsIM ToJIOca, BUJIEO W AAaHHBIX. BHeJpeHne TEXHOJOTHH IIMPOKOMOJIOCHON CBSI3H, BKIOYAs IH(POBEIC
abonentckue JuHUK (DSL), KONIEeKTUBHBIE aHTEHHBI, ONTOBOJOKOHHYIO, CIYTHHKOBYIO CBfI3b, @ TaKKe
(UKCHPOBAaHHYIO WM IOABHKHYIO OCCIPOBOIHYIO CBSI3b, HO HE OIPAaHUYMBASICH IEPEUUCICHHBIM, TAJIO
BO3MOXHOCTb PEAIM30BaTh BO BCEM MHUpPE TPaAWLMOHHBIE W HOBBIE (OPMBI 3neKTpocBs3u. [lockombky
¢duznueckas nHQPACTPYKTypa U reorpadus CHIBHO Pa3IMYaOTCs OT CTPAaHbl K CTpaHe, TEXHOJIOTUs, KOTopast
xopomo pabotaeTr B OxHOW Teorpaduueckoi o0macTH, MOXeT pabdoTaTh HE TaKk XOpOIIO B APYTOH.
CrnenoBaTenbHO, OT KOHKPETHOTO MECTa: IEPEBHU, TOPOa, TPOBUHIIUHU M CTPaHBl — 3aBUCHUT OIpe/IeIeHne
TEXHOJIOTHUH, KOTOpask HAWTy4IINM 00pa3oM OyJIeT yAOBIETBOPSTH €€ MOTPeOHOCTH

Lenpro HacTosimero Otyera sBnsieTcss MHGOPMUPOBAHUE TUPEKTUBHBIX OPTaHOB M YYaCTHUKOB OTPACIIH U3
Pa3BUTHIX CTPaH BCEr0 MHUpPa O TEXHUYECKUX, SKOHOMUYECKHX (akKTopax, a Takke (pakTopax pa3BUTHSL,
BAMSIFOIIMX Ha 3()(EeKTHBHOE pa3BepThIBAHUE TEXHOJIOTUH W TPUIOKCHHH MIHPOKOMOJIOCHOIO JOCTYIIA.
JaHHBIN OTYET COCTOUT UX TPEX YACTEM:

a) OcHoBHOM TekcT OTUeTa BKIIOYAET B ceOs KpaTKOC ONMCAaHUC CYIICCTBYIOIIUX TeXHOJ’IOI‘HfI, KOTOphbIC
MOTYT HWCHOJIB30BATLCA I TMPCAOCTABICHHA YCIYI' IIMPOKOIMOJOCHOTO JOCTylla OKOHCYHBLIM
IIOJIB30BATCIIAM.

b) Ilpunoxenus cojepxar WHPOPMAIHIO OOIIETO XapakTepa O HIMPOKOIOJIOCHOH CBSI3H, (OKYCHPYS
BHUMaHHE Ha OJKOHOMHYECKHX U  COIHAIBHBIX MPEUMYIIECTBaX  CTPATErWid  Pa3BUTHS
MIMPOKOTIOJIOCHOW CBSI3M Uil TPOABHDKCHHST W Pa3BEPTHIBAHHMA TEXHOJNOTHH W TMPHIOKCHUH
IIMPOKOIIOJIOCHON  CBfA3M, a Takke aHamu3 oTBeToB Ha BompocHHkK (CA25//1ok. 004),
c(OKYyCHpOBaHHBIII Ha OKOHOMHUYECKHX M TEXHHUYECKHX (paKTOpax, BIHSIONMX Ha pa3BUTHE
IITUPOKOTIOJIOCHON cBsi3u. Ciemyromuii BOIMPOCHUK ObIT pazociad ['ocymapcrBam — Unmenam MCD B
2006 romy. BPD BEINOIHMIO aHAIM3 OTBETOB, KOTOPBIA MOXKHO HalTH Ha BeO-caiite MCD-D. Kpome
Toro, B [IpuiokeHns BKIFOYEHO OMHCAaHUS JEUCTBUH HEKOTOPBIX CTPaH, KOTOPHIE HILTFOCTPUPYIOT
TEXHOJIOTHYECKHE, IKOHOMUYECKUE M COLHalIbHbIe (PaKTOpBI, KOTOpHIC BIHSIOT HA Pa3BepPTHIBAHUE
TEXHOJIOTHH HIMPOKOIIOJIOCHOTO JIOCTYIA M CaMH HCIBITHIBAIOT BIUSHHE C €ro CTOpPOHBL. Jlis menei
JAHHOTO OTYETa OIBIT CTPaH SBISETCS YPE3BBIYANHO MOJIE3HBIM, IOTOMY YTO OHH MPUBOISAT IPUMEPHI
pearbHBIX CHUTYaIlMii, B KOTOPHIX INPaBUTEIHCTBA W OPTraHM3ANWW OBUIM BBIHYKICHBI MPUMEHUTH
TBOpPYECKHE W WHHOBAllMOHHBIE CTpPaTeTHH IS TOr0, YTOOBI PACHIMPHUTHh TPEAOCTABICHUE
IIIMPOKOITIOJIOCHBIX YCIIYT CBOMM TpaKAaHaM. M3y4uB OMBIT CTpaH, KOTOPBIE BKIIFOUEHBI B HACTOSIIHMA
OTYET, Pa3BHBAIOLIMECS CTPaHBl CMOTYT COKOHOMUTH BpeMs, JCHBI'HM U PECypChl, y3HaB NPHUMEPHI

I Tlokasarenu BcemupHoit snexrpocssasu MCD (anpens 2007 roza).

2 T'pynmna o BOMpocaM yNpaBieHHs 31eKTpocBsa3bio 2007 rog.
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Apyrux COO6I]_ICCTB, nepea KOTOpPbIMU  CTOSJIM  AHAJIOTUYHBIC HpO6J’I6MLI Pa3BCPThIBAHUSA
HJPIpOKOHOHOCHOﬁ CBA3U U NOCTYyIIA K HEl.

YHOMSHYTBIE B 3TOM OTYETE CTPaHbl M TEXHOJOTHUHM OBbLIM BBHIOpAHBI, MOTOMY YTO MO HUM JaBaiach
noapoOHas wHbopMars Bo BkiIane Mo Bompocy 20-2/2 wim Obutm yka3zaHel B ortderax MCDO mo
IIMPOKOTIONIOCHOW CBSI3W W B JPYTUX CPEICTBaX MaccoBoi wuH(opmanmu. Jlpyriue CTpaHbl u
3aMHTepecOoBaHHbIe WwieHbl CEKTOpa TakkKe MOTYT MPEACTABUTH BKIAABI A 0OHOBIeHUs 3Toro Otuera B

Oymymiem.
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Pazgen I — MaTpuubl TeXHOJOTHI

TepMuH MaTpunia SBISETCS OOLIMM W MOXKET HCIIONIb30BaThCS Pa3IMYHBIMU criocobamu. B gaHHOM
KOHTEKCTE€ JITOT TEPMUH BKJIFOYAeT B ce0s KpaTKOe OMHMCaHWE KOHKPETHOH TEXHOIIOTHH, COJepIKaliee
HOBEHIINE MPUIIOKEHNS M pa3paboTKH BMECTE C COOTBETCTBYIOIIMMH CIIPABOYHBIMA JOKYMEHTAMHU.

TeXHOMOTUN IMHUPOKOMOJIOCHOW 3JIEKTPOCBI3M MOXKHO T'pyOO pa3leiuTh Ha MPOBOJIHBIE W OECTpOBOIHBIE
TexHoJoruu. [IpoBOHBIE TEXHONOTUH BKIIIOYAIOT B Ce0sl TPaAMLMOHHBIC TUHUHU TeNe()OHHON CBS3H, TMHUU
CBSI3U C KOJUICKTMBHBIMH AHTCHHAMH U BOJIOKOHHO-ONTHYECKHE JIMHUU CBS3H. becripoBoIHAs 37IEKTPOCBA3h
BKJIFOUaeT B ce0sl TEXHOJOTHU COTOBOM M (PUKCHPOBAHHOW OECHPOBOJHOW CBSI3U, BBICOKOCKOPOCTHEIC
MIPUJIOKEHUS 3JIEKTPOCBI3M Majoro paauyca aeiicrsus, Hanpumep RLAN, a Takxke onTuyeckue JIMHUU
CBSI3U CBOOOIHOTO MIPOCTPAHCTBA M CIyTHUKOBOH cBs3u. CeTH CIIyTHHKOBOM CBSI3M BKJIIOYAIOT B ceOs
CITyTHUKH Ha TeocTarmoHapHoi opobute (GSO) m cnyTHHKH Ha HereocTarumoHapHou opburte (N-GSO).
[locnennue BkmO4alOT B ceOs COYTHUKM Ha HU3KOM okonmo3emHoi opbute (LEQO), cmyTHukun Ha
cpenHeBbICOTHEIX opOutax (MEQO) u BbeicokoopOuTanmbHble cryTHHKH (HOS), B Takke KOHKpETHBIE
TIPUIIOKEHUS 3a Tpeneraamu opoutsl GSO, KOTOphIe ONpeeeHB! KaK CITYTHUKH Ha BBHICOKODJUIMIITHYECKHIX
opourax (HEO). B  UIMpOKOMOJOCHOW  3JEKTPOCBSI3M  JJIA  NPEAOCTABICHHUS  IOJb30BATEIIO
BBICOKOCKOPOCTHOT'O JIOCTYTNa HMCIHOJB3YIOTCS MPOBOJHBIE WM OECIpOBOAHBIE TEXHOJNOTHH WM HX
KOMOUHAIIUA.

I.1 IIpoBoaHbBIE TEXHOJIOTHH IIMPOKONOJIOCHOTO JOCTYIA

B cdepe kpynmHOMacmTaOHBIX ceTeil IOCTyNa UMEETCS MHOXKECTBO BapHAaHTOB MPOBOIHBIX TEXHOJOTHH,
KOTOpbIE B HACTOSILEe BpeMsS KOHKYPUPYIOT 3a HOJIO PbIHKA W MpPU3HAHHWE. DTH BAPHAHTBHl TEXHOJIOTUH
OepyT CBOE Hadajo Kak OT TeppUTOpHaiIbHO-pacmpenenuTenbHbix cereld (WAN), Tak W OT JIOKaJdbHBIN
BerauCIUTEeNbHBIX ceTelt (LAN) m Brmouaror B cebs1, Hanmpumep LICHUC, ATM, KOMMyTHpYEeMBIE peIIeHHUs
Ethernet ¢ perpaHcnsnueld KagpoB, HECKOIBKO TEXHOJIOTHMH s Tepeladyd OaHHBIX II0 KaOemro
kosutektuBHOM aHTeHHBI (CATV), 1 cemMeiicTBO TeXHONIOTHIA TU(BPOBBIX A00HEHTCKUN JIMHUH.

L.1.1 Matpuua texnosoruu DSL

Brenpenne HOBBIX yCIIyT, IS KOTOPBIX TPeOyroTCS MU(POBBIE CHTHAIBI ¢ BCe OONBIIMMH W OOJBITAMU
CKOPOCTSIMH Tiepesiadyd, TpeOyeT NH00 PacIIMpEeHUs] MCHOIb3YEMbIX IMOJIOC MPOITyCKAHUS CYIIECTBYIOMINX
A0OHCHTCKMX JIMHUH C TPUMCHCHHEM CIIOKHEWIIMX TEXHOJOTWHM, 100 3aMEHBl BUTBIX Map
IIMPOKOTIONIOCHBIMU CPEICTBAMH TMEPEaayy, HAMPHUMEP ONTOBOJOKOHHBIMU/KOAKCHATBHBIMU KA0CISIMUA WITH
OecrpoBOAHOI mepenayei.

Hcropudeckn mnpoBOHBIE a0OHEHTCKUE JIMHUM COJACPKAT BUTHIC MEJIHBIC Tapbl, OOBECIUHCHHBIC B
MHOTOXXWJIbHBIE Kabenn. AGOHEHTCKHE JIMHUU HCCIEAYIOTCS B TeUEHHE MHOTUX JIET, U OHH ONPEIeISIOTCS
TUTIOM KaOens, NIMHOW Kalems, CTPyKTypoil JWHWM W WCTOYHMKamu Imyma. lllmpwHa momockl dacToT
a0OHEHTCKOM JIMHUM, KOTOpasi OOBIYHO MCIIONB3YETCS Ui Mepeladll CUTHAIOB 3BYKOBOM 9acTOTHI A0 4 Kl 11,
Ui Tiepenavyn OU(POBBIX CUTHAJIOB MOXKET OBITh pacimpeHa no mpumepHo mo 1100 k[, wcmonb3ys
texHojiorn DSL. 3HaunTeNbHBIE PAacX0dbl, CBI3aHHBIC C 3aMEHOM CYIIECTBYIONMX a0OHESHTCKUX JIMHUHA U B
TO JX€ BpeMs pPa3BUTHE B 0O0JIACTH IU(PPOBONW 0OpPaOOTKH CHUTHAJIOB OKAa3bIBACT BJIMSHUEC HA Pa3BUTHE
TexHoorun nudpoBeix aboHeHTckux auHui (DSL) s oOecriedeHus JIydniero Cnoiab30BaHUs JTOCTYTHON
MIOJIOCHI YacTOT W, B pe3ylibTaTe, Mepenadyn Ha Oosiee BHICOKHX cKopocTsx. Texnomoruss DSL mozBomsier
nM(ppOBBEIM CHUTHAIAM HCIIOJIb30BaTh a0OHEHTCKYIO JIMHHIO COBMECTHO C TOJIOCOBBIMH CHTHAIaMHU
teneponHoi ceszu (POTS).

TunuunsiMu cuctemamu DSL sBasiroTes:

- BricokockopocTtHast mudposas abonentckas auaust (HDSL);

- Acummetpuunas udposas abonenTckast muaus (ADSL);

- CBepxBBICOKOCKOpOCTHAs udpoBast aboneHTckas nunus (VDSL);

- OpmHomapHas BRICOKOCKOpOCTHas 1udpoBast aboneHTckas auaus (SHDSL);
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- Hudposas abonentckas muaus Ha 6aze LICHC (DSL LICHUC).

Ha PI/ICYHKe ] moka3aHBl TUIIMYHBIC CKOpOCTH II€p€aadd AaHHBIX M COOTBCTCTBYIOUIMEC AWUAIIA30HBI IJId
CHUCTEM, UCIOJIb3YIOIIUX OJHY Iapy (He HUCIOJIb3YOIHNX KaKHX-1100 PETPAHCIATOPOB, T. €. pereHepaTopOB).

Pucynok 1 — Jlnana3oHsl THHAH, OTHOCSIIIIMECH K Pa3JInYHbIM cuctemam DSL
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3Haqu1/m, IIOKa3aHHBIC B Ta6J'II/IL[e, 3aBUCAT OT MHOTHUX MapaMCTpPOB, HAIPHUMCEP, TAKUX KAaK BHUJbI ITPOBOJA,
JIMHUU NPHUBA3KHA, UCKAXKXCHHUS, BKIIIOYasA MEPCXOAHBIC TOMEXU MCEKAY IMMapaMH, JOIIYCKH U T. II. KpOMe TOTO,
6naronaps{ HEMPEPBIBHOMY Pa3BUTHUIO HOBLIX TEXHOJIOTHM TH 3HAUCHUSI MOTYT MCHATHCA.

Texnonoruss HDSL — 310 Hanbonee mmpoko pazBepHyTas TeXHONOrus cemeiictsa DSL, B Helt ucmonb3yercst
JIBE WJIM TPH BUTHIX MEIHBIX Mapbl. B Oonbleii yacTy BapHaHTOB pean3anuy oOeclieunBaeTcs nepeaada co
ckopocthio 6o 1,5 Mowut/c (T1), mu6o 2 Moéut/c (E1) B CHUMMETpHUYHOM BapWaHTE Ha PACCTOSHHE IO
3000 M OT HEHTpaTIBHON CTAHLIMU. DTO PACCTOSHNE MOYKHO YBEJIMUHUTh, HCTIONb3Ys PEreHepaTOphl.

Texuomorust ADSL B KpaTKOCPOYHOI MEPCIIEKTHBE UMEET CaMbIid OOJIBIION MOTEHITUAI IO MIPEI0CTABICHHUIO
LIMPOKOIIOJIOCHOTO AOCTYNAa Ha PBHIHKE JOMAIIHEr0 HCIONb30BAaHMS, MajbIX NPEANPUATHH M AOMAIIHUX
opucos. Mns mepemaun Tpaduka OT TMOCTaBIIMKA YCIyr K aOOHEHTY (HUCXOJsIee HaIlpaBJICHUE)
BbIIIeIsIeTCS OOJIbIle MPOIYCKHOM CIOCOOHOCTH, YeM AJs mepenaun Tpaduka OT aOOHEHTa K IMOCTaBIIUKY
ycnyr (Bocxonsiiee HampasieHue). PacrmpeneneHue MHONOCH MPOIMYCKAaHHS IO3BOJIIET OJHOBPEMEHHO
nepenaBaTh Tpaduk TpamuimonHoi teiaedonHoi cBs3u (POTS) wim LHCHUC. CymiecTByeT 1Ba BapHaHTa
ADSL: IloxnockopoctHass ADS, ucnons3yromas nojocy mupuHod mpumepHo 1 MI'm, m oOnmeryennas
ADSL, ucnone3ytomasi nojiocy MmupuHoi npumepHo 2 MI'n. {ns momHockopoctHOH ADSL HeoOxoaumo
YCTAaHOBHUTH pasfenuTenbubie GuibTpsl, ooerdeHHas ADSL paboTtaer 0e3 pa3faenuTeIbHBIX GHIBTPOB HITH
JUTS Hee TPEOYIOTCS YIPOIICHHbIC (PUIIBTPBI HA JIMHUH.

Texuomorust VDSL pa3pabotana anst Oojiee BBICOKMX CKOPOCTEH mepenadd U JJisi OYeHb KOPOTKUX JJIUH
aboHeHTCKHX JIMHUHA. VDSL 9acTo MCHOIB3yeTcss BMECTE C ONTOBOJOKOHHBIMH DPEIICHUSMH, HAIPUMED,
"ONTOBOJIOKHO 10 pacmpenenuTenbHoro ys3na". llpu momomu pa3genuTenbHBIX (HIBTPOB BO3MOXKHA
nepenaya tpapuka POTS.

Oxwupaercst, uto B Oyaymem texHoioruss SHDSL 3amenutr HDSL, tak kak cuctema OymeT HOpMalbHO
paboTath B OXHOW TMape. YBEIWYUTh PACCTOSHHE MOYKHO, HCIONB3YS 2 Tapbl, W/WIA pPereHepaTOpBI.
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[IpumeHeHne yIy4IIEHHOTO KOAWPOBAHHS OTPAaHWYUBACT TpeOOBaHWs K IIUPHHE TOJOCHI, MO3BOJISS
COCYIIIECTBOBAHUE C IpyruMu cuctemamu DSL.

CemetictBo TexHonoruii DSL mpemocraBiser mupoKoe pa3sHOOOpa3He CXEM IO BBINOJHCHHIO 3334 U
YIOBIECTBOPEHUIO MOTPEOHOCTEH PAa3NUYHBIX PBIHKOB B CYIICCTBYIOHIMX W OYIyIIMX HHPPACTPyKTypax.
B TomM, uTo kacaercs DSL, BHe 3aBUCMOCTH OT TOTO, UCIIOJIL3YETCS JIM OJIHA WU JIBE TIApbl, CHMMETPHYHBIE
HUJIKM aCUMMCTPUYHBIC, MOACTPANBAIOINNUECA MO CKOPOCTU MJIIM MHOT'OKAaHAJIBHBIC IPUIIOKCHUA, TEXHOJIOIUA
DSL sBASIFOTCSI MHCTPYMEHTAMU ISl PEUICHUS PBHIHOYHBIX 3a1a4. M moTpeOHOCTU PBIHKA, M TEXHOJIOTHU
DSL npomoimkaroT pa3BHBaThCS.

[Nomumo ckopoctu, cucteMbl DSL mpeamararoT apyroe KIIOYeBOE MPEUMYIIECTBO — MOCTOSHHYIO
BO3MOXXHOCTb YCTaHOBJIEHHS coeanHeHus. [lockonbky DSL-mMomeMbl HCHONB3YIOT TEXHOJOTHIO 0e3
YCTaHOBJICHUS COeNMHEHM, O0Jiee MOX0XKYIO Ha Ty, YTO HCIONB3yeTcsl B 0(hUCHBIX ceTsix LAN, KoMIbroTep
TTOJIB30BATEIIS TTOCTOSIHHO TIOAKITIOYEH K CEeTH.
KpaTtkuii cnicok cnpaBoYHBIX T0KYMEHTOB
a) Ortuet mo Texronorusm DSL MCD-D, [Joxyment 2/082 (Ilepecm. 3)-E, 2002,

[Nornnmanue TexHonoruu MUGPOBOI A0OHESHTCKOMW JIMHUH,

Tomac Crapp (Thomas Starr) u ap.,

TexHUKa CBA3M.
b) Prentice Hall PTR, NJ 07458, 1999,

DSL, MeTonbl MOIETHPOBAHUS U CTAaHAAPTHI,

Hoxtop Yontep 1O. Uen (Dr Walter Y. Chen),

Macmillan Technical Publishing, Indianapolis, Indiana, 1998.

I.1.2 ba3zoBass MmaTpuua kKadeJbHbIX TEXHOJIOTHI

[Ipy MoYTH MOBCEMECTHOM MOKPHITHA HEKOTOPBIX CTPaH IIMPOKOIIOIIOCHON CBS3pI0 OT KOJUIEKTHBHBIX
aHTeHH KaOempHOTOo TB, coeanHeHUs KOJUIEKTHBHBIX aHTEHH IPEICTABIIIOT COOOW MOIIHYIO IaTtdopmy
JUIA TIPEOCTaBIEHUS BBHICOKOCKOPOCTHOTO JOCTyNa K JaHHBIM JOMAIlHUM IOJb30BATEIsIM U MaloMy
ousHecy. OmHaKo JUIs TPEIOCTABICHHUS HOBEWINUX YCIYT 3JCKTPOCBSI3U KaOelbHBbIC TEICBU3UOHHBIC
CUCTEMBI OJHOCTOPOHHEH Tepemay IOJDKHBI OBITh MpeoOpa3oBaHbI B COBPEMEHHEIE CETH JBYCTOPOHHEH
nepeayu.

Uccnenoanne "A3zbl kabenpHOro TB', muurnumporannoe 9-it UccnenoBarenbckoii komuccuedn MCO-T,
MOJXKET CIIYKHTb ITOJIC3HBIM BBeJleHHeM B ceTd kabenpHOTO TB. Bonee mompoOHyro mH(pOpMAaNUio o ceTsx
kabempHOTO TB MOXHO HaiiTH B ciemyromux paszaenax 4-ro Bemmycka 2-i McciemnoBareabCckoit KOMUCCHT
MCD-D:

5.3.9  Pacnpenenenne kabensaoro TB

5.3.9.1 Baxueiinue KOMIOHEHTHI CHCTEMEI KabearHoro TB

5.3.9.2 Kab6enpnubie cuctemsl HFC

5.3.9.3 HHurepakTuBHbIC AByCTOPOHHUE yciuyru TB

5394 BBICOKOCKOpOCTHaH nepeaavya JaHHbIX C UCIIOJIb30BaHUCM KaOeNbHEIX CHCTEM

A3pl Ka0eabnoro TB

KabenbHbIE cuCTeMBl M3HAYAIbHO OBUTH pa3paboTaHbl Uit 3(P(GEKTUBHOW JOCTAaBKH PaJHOBEIIATEIHHBIX
TEJIEBU3MOHHBIX CHUTHAJIOB B /IoMa a0OHEHTOB. J[isi rapaHTHW TOTO, YTO MOTPEOWTENH CMOTYT TONYyYaTh
yciyru Ka0eNLHON CBSA3M HA TE K€ TEIEBU3MOHHBIE IMPUEMHUKH, KOTOPLIC OHU HCIIOJIB3YIOT IJId IMpUeMa
3¢UpHBIX panuoBeniaTedbHBIX 1B cHrHamoB, omepaTopsl KaOelIbHON CBSI3M OCBOOOIWIIM Y4YacTOK
pamuodactotHoro (PY) crekTpa B JTWHWW Tiepemadd MO MAHHON JIMHWM CBS3W KOJUICKTUBHON aHTCHHBI U
pacrpenenuiy ee 1o 1oMaM abOHEHTOB.
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TpaauroHHBIE CHCTEMBI KOJUIEKTUBHBIX aHTEHH O0BIYHO PabOTalOT C MPOIYCKHOM crtocoOHOCTRIO 330 MI'1p
i 450 MI'n, Toraa Kak coBpeMeHHbIe THOpUIHBIE BOJIOKOHHO-KoakcuaibHble cucteMbl (HFC) pacmmpsior
ee 10 750 MI'n unu Gombie.

[lo mormke Bemed, HUCXOAAIIAS Tiepelada CHUTHAJIOB BHUACONPOTPAMM HAYWHAETCS TPUMEPHO OKOJIO
50 MI'1, 9TO KBHBAJICHTHO TEJICBU3MOHHBIM CHTHAjaM 2-TO KaHaja 3pupHO# mepegadn. YYacToK CIeKTpa
oT 5 MI't 1o 42 MI'11 00BIYHO pe3epBUPYETCS IJIsT BOCXOISIICH MepeIadn U3 JOMOB a00OHEHTOB.

Hanpumep, B cTpaHax, rie UCIONB3YyeTCS CTaHAApT nepeaadud HanmoHalbHOrO KOMUTETA MO TEICBUACHUIO
(NTSC, Coenunennsie ITaTel), cTaHAApTHBIM TENIEBU3MOHHBIN KaHal 3aHuMaeT 6 MI'11 pangnodacToTHOTO
cnektpa. CriemoBarenbHO, TPAAWIIMOHHAS KaOeNbHAs CUCTEMa C TOJOCOW MPOIMYCKAHHWS B HUCXOMASIIEM
HampasieHun 400 MI'1 moxxeT mepegaBaTh CHUTHAN, SKBUBaJEHTHBIM 60 kaHamam ananorooro TB, a
coBpemernHas cucrema HFC ¢ momocoil mpomyckanus B Hucxopsmem HampasieHuu 700 MI'm umeer
€MKOCTb paBHYyI0 pumMepHo 110 kanamzam.

Cetn 10cTyna ¢ kKa6eJbHbIM MOJEMOM

Jlyis noctaBKM yCIyT Tiepeau JaHHbIX 10 KaOeIbHOMN CETH JJIs HUCXOASIIETro Tpaduka K JoMaM aOOHEHTOB
BBICTISIETCS OJIUH TEJICEBM3MOHHBIA KaHan (B nuamaszone 50-750 MIm), a nmpyroi kaHanm (B moioce
5—-42 MI') ucronb3yercs IS mepeiadl CUTHAJIOB BOCXO/SIIET0 Tpaduka.

lonoBHas cTaHus KaOENTBHON CHCTEMBI ¢ MOAEMHBIM OKoHuUaHueM (CMTS) cesasvisaemces no smum KaHaiam
¢ KabenpHBIMH MOJIEMaMHM, HaXOJAIIMMHCA B JOMax IOJb30BaTesel, co3/laBas COCAHMHEHNE BUPTYaJbHOU
nokanbHOM BBRUHMcHTENbHOW ceTHn (LAN). Bonpmas dvacTh KaOenbHBIX MOJEMOB — 93TO BHEUIHHE
YCTpOWCTBA, COEIMHEHHBIE C TEPCOHANBHBIM KoMmmbioTepoM (PC) uepe3 cTaHmapTHBIM BHEIIHUN OJIOK
10Base-T wmu BHyTpenHioto kapty PCI wm PCMCIA, wunm depe3 pa3beM YHUBEpCaIbHOMN
nocinenoBaTenbHON mHB! (USB).

Cetp gocTyma ¢ KaOCIBHBIM MOJEMOM paboraeT Ha ypoBHe 1 (pmsmueckom) m ypoBHE 2 (yIpaBicHHUE
YPOBHEM JIOCTYTA K Cpejie/ynpaBieHie JJOTHIEeCKIM KaHaIoM) DTAJIOHHONH MOJENN B3aUMOCBS3H OTKPBITHIX
cucreM (OSI). Takum oOpazom, mpoTokonsl ypoBHS 3 (cereBoro), takue kak IP-tpadumk, moryt ObITH
0ECIIIOBHO JT0CTABJICHBI KOHEYHBIM TI0JIb30BATEISIM Yepe3 MIaThopMy KaOeIbHOro MojieMa.

OnuH HUCXOJAIINM TeIeBU3MOHHBINA KaHa!l WUPUHOU 6 MI'1I MOXeT nNoIAepKUBATh HUCXOASIIYIO Mepeaady
JAHHBIX OT TOJIOBHOM CTaHLMM KaOEeIbHOH CHCTEMBI CO CKOPOCTBIO A0 27 MOUT/C, HCHOIB3Ysl TEXHOJIOTHIO
nepenaun 64 QAM (kBamparypHas amMIUIMTygHass Moxyisinus). Ilpm ucnons3oBanuu 256QAM ckopoctu
MOTYT OBITh YBenn4eHsl 10 36 Mout/c. Bocxoasmue KaHaIbl MOTYT TOCTaBIISITh JaHHBIE CO CKOPOCTSIMH OT
500 x6ut/c no 10 MOuTt/c 0T AOMOB MONB30BaTEICH, HCIONAB3Y MeToAbl Monysuu 16 QAM umun QPSK
(xBampatypHas (a3oBasi MAaHUITYJISINS), B 3aBUCHMOCTH OT 00beMa CIIEKTpa, paclpelleIeHHOTo yciayre. Jrta
LIMPUHA TOJIOCHI BOCXOJAIIEH M HUCXOMAIIEH Mepefaaydl UCTHOIb3yeTCs COBMECTHO Ui Mepefay JaHHBIX
AKTHUBHEBIX A0OOHEHTOB, COEIMHEHHEIX C JaHHBIM CErMEHTOM KabenpHoM ceTH, 00br9u0 ot 500 mo 2000 gomoB
B coBpemeHHo# cetu HFC.

[HomrMo ckopocTH, KaOelbHbIE MOJEMBI NpEaraloT APYroe KIIYEeBOE MPENMYIIECTBO — IMOCTOSHHYIO
BO3MOXKHOCTh yCTaHOBIIEHUS coenuHeHMs. [10cKoiIpKy KaOerbHbIE MOJEMBI HCIIONB3YIOT TEXHOJOTHIO 0e3
YCTaHOBJICHHS COEIMHEHUS, O0JIee MMOX0XKYI0 Ha Ty, YTO UCTIOIB3yeTcs B oprucHbIX ceTsx LAN, KoMmbIoTep
TTOJIE30BATEIIS TTOCTOSTHHO TIOAKITIOYEH K CEeTH.

JocTaBka uHTepHeTa MO Kade 10

Jnst Toro 4ToObl BOWTH B OM3HEC BBHICOKOCKOPOCTHOTO MHTEPHETA, ONEPaTOPhl KaOEIbHOH CBSI3U JOJKHBI
cienatb HedTo Oomnblee, YeM IPOCTO YCTAaHOBUTH OOOpyHoOBaHHME Uil KaOelbHBIX MoAeMoB. Um
HEOOXOOUMO B K@KAOM OOCIY)KMBAGMOM HMH COOOILIECTBE MOCTPOUTH CJIOXKHYIO CKBO3HYIO
uHpaCTpYKTypy oObenuustomyto IP-cetn, koropas Obuta OBl JOCTATOYHO YCTOWYHMBOM IJisi TOTO, YTOOBI
MOJ/ICPKUBATh Tiepelavy IaHHBIX IECSATKOB ThICS aboHeHTOB. OHa BKIIOYAeT TaKUE DSJIEMEHTHI Kak
BO3MO)XHOCTh YCTAHOBJIEHHUS COEIUHEHHMS C MaruCTpaJbHBIMU JUHUSIMM HHTEpPHETa, MapIIpyTHU3aTOpHI,
CepBEpHl, UHCTPYMEHTHI YIIPaBIEHHS CEThIO, a TaK)Ke cUCTeMbl Oe3omacHOCTH U OmmmuHra. Kopode rosops,
nepen oneparopaMu KaOeldbHOM CBA3M CTOUT Cepbe3Has MHXKEHEPHas M SKCIUlyaTallMOHHas 3ajada
[IOCTPOUTH HECKOJIBKO KPYIMHEHIIINX B MUpE ceTel "MHTpaHeT".

Omneparopsl KaOeJbHON CBS3U HAlEJI€Hbl Ha IPEJOCTaBICHHUE YCIYI BBICOKOCKOPOCTHOIO MAOCTyNa B
unmpanem, a He JOCTyIla HENOCPEICTBEHHO B uHMepHem IO IPOCTOH IPUYMHE: CETEBOE COCIMHEHHE
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paboTaeT co CKOPOCThIO CaMOi MEIJICHHON JIMHUM B ceTu. O4eBUIHO, YTO NPEUMYILECTBa KaOeIbHON TMHUU
co ckopocteto 1 MoOut/c Tepsercs, ecin aOOHEHT THITaCTCS MOMYYUTh JOCTYH K KOHTEHTY,
pacroioKeHHOMY Ha BeO-cepBepe 10 JMHUHU CO CKOPOCThIO 56-kOuT/c. Perenue 3Toil AUIEMMBI COCTOUT B
TOM, 4TOOBI MPUOJIM3UTH KOHTEHT K a0OHEHTY, B HMJeaje, Pa3MECTUTh €ro HEeMOCPEICTBEHHO Ha T'OJOBHON
CTaHIMH KaOelbHOW CeTH. DTO BBINOJHACTCS MyTEM 3aliCH WIM 3arpy3Kd KOMHMH MOIYyJSPHOTO KOHTEHTa
WHTEpHEeTa Ha JIOKaJIbHbIE CEPBEPHI, IPH STOM, KOT/ia aDOHEHT KabenbHOW MOJIEMHOM CETH MOJTydaeT JOCTYI
K BeO-cTpaHHWIe, OH WIM OHa OyJeT MepeHampaBlieHa Ha CepBep TOJIOBHOH CTaHIWM C HaWBBICIICH
CKOPOCTBIO, U1 UM He ToTpedyeTcs 0XHIaTh, NMOKa KOHTEHT OyJeT IepenpaBieH MO MeperpyXeHHOMY
WHTEpPHETY.

Psan xommaHuil npensararoT IOJIHOLEHHBIE YCIYTM OpraHu3alMd CEeTe W CHUCTEMOM HWHTerpauuu
orepaTopamM KaOeJlbHOM CBS3H, BHIXOAAIINM Ha PHIHOK, T/I€ €CTh CIIPOC Ha BHICOKOCKOPOCTHOM HHTEPHET.

XapaKTepHCTI/IKH l'lJ'laT(l)OpM])I COBMECTHOI'0 UCNOJIb30BAHMS CeTell

BormpmmHCTBO COBpeMEHHBIX KaOeNbHBIX CHCTEM OIUPArOTCS HA IAaT(OpMy COBMECTHOTO MIOCTYINa, OYEHb
MMOXOXKYI0 Ha O(HCHYIO JIOKANBHYIO BBUMCIHTENBHYIO ceThb LAN. B ommmume ot TtemedoHHBIX ceTel ¢
KOMMYyTaIieli KaHaJoB, B KOTOPBIX BBI3BIBAIONIEMY a0OHEHTY pacrlpenensercsl CIeNUalbHBIi KaHaJ,
MOJIh30BaTENN KaOeITbHOTO MOJeMa He 3aHMUMAalOT (PUKCHPOBAHHOTO OOBEMa TOJIOCHI TPOITYCKAHHS BO BpPEMS
CBOET0 CeaHca CBSI3W. BMecTo 3TOro, OHHM WCIONB3YIOT CETh COBMECTHOTO C JPYTMMH aKTUBHBIMHU
TIOJIH30BATEISIMHE, U MCTIONB3YIOT CETEBBIE PECYPCHI TOIBKO B T€ MOMEHTHI, KOTJ[a OHU JEHCTBUTEBHO TIEPEearoT
WY TIPUHUMAIOT KOPOTKHE MaKeThl AaHHbIX. [loaToMy, BMecTo 200 MOAKITIOUYEHHBIX MOIB30BaTENCH KaOeIbHOM
CEeTH, KQKIOMYy M3 KOTOPBIX BBIJIENICHa CKOPOCTh 135 KOWT/C, OHM CIOCOOHBI COOMpATh HEOOXOAUMYIO VIS
Mepe/iavr MaKeTOB JAaHHBIX MPOIYCKHYIO CIIOCOOHOCTB, JOCTYITHYIO B TCUCHHE MUUIMCEKYHI, KOTOpas UM
HYKHa JUIS 3arpy3KH CBOUX MMAKETOB JaHHBIX JI0 MHOTUX MEraOUTOB B CEKYH]TY.

Ecnm HaunHaeTcst meperpysKa n3-3a BBICOKOH CTETICHH MCIIOJIB30BaHUsI, ONepaTophbl KaOEIBHOM CBSI3H 00IaIatoT
TMOKOCTBIO JIOOABUTH OOJIBIIIE MPOITYCKHON CIIOCOOHOCTH ISl YCIyT Iepeaun AaHHbIX. Oneparop kaOenbHOM
CBA3U MOXCET pacpeACIuTb I BLICOKOCKOpOCTHOfI nepeaadun JaHHbIX Z[OHOJIHI/ITCJII)HBIﬁ BHUACOKaHAa IHI/IpPIHOfI
6 MI'1, yIBOMB JOCTYIHYIO MOJNB30BATENsIM IIPOIYCKHYIO CIOCOOHOCTh HUCXOAAIIEro KaHama. Eme omHuM
CIOCOOOM paCIIUPEHUS MPOIYCKHONW CITOCOOHOCTH SIBIISICTCS TTOApa3nesicHie (HU3NIeCKON KaOeIbHOW ceTH, U
JIOBEJICHIE BOJIOKOHHO-ONTHYECKHUX JIMHUH OJIVKE K JKUTENSIM. ITO YMEHBIIIACT YHCIIO JIOMOB, 0OCITYKUBaEMbIX
Ka&XJbIM CErMCHTOM CETH W, TaKUM O0pa3oM YBENMYHMBAeT OOBEM TMPOIYCKHON CHOCOOHOCTH, JOCTYITHON
KOHEYHBIM TTOJIb30BATEIISIM.

I.1.3 Matpuna Bosiokno 1o nomemenusi (FTTP)

Apxutexktypa FTTP Bce wame BrpIOMpaeTCs € Y4eTOM CYLIECTBEHHOI'O YMEHBLICHHS, KaK CTOMMOCTH
00OpyIOBaHMs, TaK W CTOMMOCTH DPa3BepThIBAHMS IMHEHHO-KabenbHbIX coopyxeHnit (OSP). Heckombko
KPYIHEHIINX TpaIuuuoHHBIX oreparopoB CIIA yxe oOBsSBUIN O IUIaHAX MEPEKIIIOUCHUS CBOMX CO3JAHHBIX ''C
HyJ1s1" TEIEKOMMYHHUKAIIMOHHBIX 00bekToB Ha FTTP. AHanornuHo, S5KOHOMHKa PEKOHCTPYKIWH MEAHBIX CeTei,
IpU KOTOpO#l TpeOyercsl 3aMeHa METHOPOBOIHOTO 00OpYAOBaHHS M3-32 YXYALICHHS €r0 MMapamMeTpoB, ACTacT
3Ty paboTy Mo MojAepHU3anuu Bce Oonee mpupiekarenbHoi s FTTP. U, HakoHel, yuuThiBas 3HAYUTEITHLHEIC
pacxopl, CBSI3aHHBIE C PACIIUPEHNEM MTOKPBITHS METHBIX CETeH I 0XBaTa CeNIbCKUX MOTpeduTeNneH, mpuHIMas
BO BHHMAaHMS MX OTrpaHWYeHus 1o paccTosHusaM, FTTP ObICTpo cTaHOBHUTCS MPEANOYTUTENEHON apXUTEKTypon
JOCTYTa U CEIbCKUX TTOCTaBIIMKOB YCIYT, CTPEMSILIUXCS MpPEIOCTaBUTh MOTPEOUTETSIM TPOHHYIO YCIyTy
niepeiavu royioca, BUJIEo, ¥ IaHHBIX B oqHOM nakere ("'triple play").

O6opymoBaane TexHojoruu cetu moctyna FTTP moxker ObITh paszieneHo, TIaBHBIM 00pa3oM, Ha aKTHBHBIC U
MACCHBHBIC PElIeHHs, KOTOPbIE OOBIYHO HA3hIBAIOTCS TTACCUBHBIMHU ONTHYECKUMHU ceTsiMu Wi PON. AKTHUBHBIE
peIICHHST UMEIOT 3JIEKTPOHHBIC KOMIIOHEHTHI B Pa3BEpHYTBIX CHCTEMax M, Kak IMPaBHJIO, UMEIOT OOJBIIYIO
MPOIYCKHYI0 CIIOCOOHOCTh, TOTAa KaK IACCHBHBIC PEIICHHS HE HMEIOT DJICKTPOHHBIX KOMIIOHCHTOB B
Pa3BEepHYTHIX CHCTEMaX, YTO 3KOHOMHT PACXO/Ibl Ha Pa3BEPTHIBAHUE M HA SKCILTYaTAIHIO.

OTH peleHusl MOXKHO Jlaliee pasenTh Ha "u3 myHKTa B MyHKT" (P2P), B koTOpBIX MMeeTcs mpsiMast TMHUS CBSI3U
MEXIy LeHTpanbHOH cTaHimed oreparopa (CO) W/WIM TONOBHOW CTaHIMEH W MECTOM PaCIIONOKEHHUS
MOJIb30BaTeNsl, WM "3 IMyHKTa BO MHOXECTBO MyHKTOB" (P2MP), B KOTOpPBIX CUI'HaN OT IIEHTPaIbHON CTaHILUK
orepaTopa pazJessieTcs ¥ MepelaeTcsl B HECKOIBKO MECT paclofioKeHHs nosk3oBatenell. Kak npasuio, pemenns
P2P wumeror Gonbloyro MONOCY TMPOMyCKaHWsl, TOrga Kak pemenus P2MP nemieBne B pasBepThIBaHHM U
JKCILTyaTaluu.
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Hakonern, B paMkax MacCUBHBIX U aKTUBHBIX PELICHUH, a Takxke pemeHuil P2P u P2MP cymiectByeT MHOXECTBO
JOCTYITHBIX BAPHAHTOB CETEBBIX MPOTOKOJIOB, KOTOPBIE aliee pa3NielisaioT MpeiaraeMble mpoayKTel. Hampumep,
B npeaenax pemenust PON cymectBytoT pemieHns APON u Bapuantel BPON, ocHOBaHHBIE Ha TpaAULMOHHOM
JUIL TOJIOCOBOM Tele()OHHM TIPOTOKOJE aCHHXPOHHOro pexkuma mnepernaunt (ATM); u pemenus EPON,
OCHOBaHHBIC Ha MMPOKO ucnonb3yeMoM [P-nporokone Ethernet. BPON/APON ocHoBanbl Ha Pexomennarmsix
MCO-T G.983.3, u ux AelcTBYIOMIast BEpCHsl MpejiaraeT CKOPOCTh HUCXOASIIETO OTokKa 622 MOUT/C ¢ JUTHHOM
BoJHBI 1490 HM, U CKOPOCTh BOCXOJAIIETO MOTOKa 155 MouT/c ¢ mmHo# Bonubl 1310 HM npu ko3¢ duiueHTe
nenenus 1:32 (oauH cUrHaN AenuTCsa Ha 32 moTpeOuTeNnei), Toraa Kak aHaloroBoe KaOelnbHOS BHICOBCIIIAHUE
npeyIarajioch ¢ UIMHON BoHBI 1550 HM M nipeyiaraetcst Takumu noctasimkamu kak Optical Solutions, Alcatel,
Hitachi u apyrumu. Texnonorus crangapra GPON, mpemiaraecMast Te MU K€ MOCTaBIIMKaMH, OCHOBaHA Ha
crangapre MCD-T G.984.2 u Takke OCHOBaHa Ha TPAJUIUOHHOM mpoTokosie ATM, HO ¢ 0ojiee BBICOKUMU
CKOPOCTSIMH, W TIpeIIaraeT CKOPOCTh HUCXOIAIIETO MoToKa oo 2422, mbo 1244 MoOwuT/c ¢ AJTMHON BOJHBI
1490 HM, 1 CKOPOCTH BOCXOMAIIETO MOTOKa 155, 622, 1244 wm 2422 Mo6wut/c ¢ mnwHO#N BoiHbl 1310 HM 1pn
Kod(dunmeHTe neneHus 10 1:64 W aHAJIOroBYIO KaOeIbHYIO BHCONepenady C JIHHOM BOJMHBI 1550 HM.
Pemrennss EPON ocnoBanbl Ha cranmapte IEEE 802.3ah, pa3paboTka KOTOpOro 3aBepllieHa CIEeNUalbHOMN
rpymmoii IEEE P802.3ah "Ethernet mns mocnemneét mmwmm" B 2004 romy, W KOTOpBIA ucmomb3yer [P mis
MIPEAOCTABIICHNUS M TOJIOCOBBIX YCIYT, M YCIYT MIEpeiadu JaHHBIX, U TIpeIaraeT CKOPOCTh HUCXOJIAIIETO TIOTOKa
1000 Mowut/c ¢ mmHo# BomHB 1490 HM, U cKOpocTh Bocxozsmiero notoka 1000 Mout/c ¢ IIMHON BOIHBI
1310 aM mpu kodd¢uumente nenenus 1:32, M aHaNOroBy0 KaOeNbHYIO BHJIEOIEpenady C JUIMHOW BOJIHBI
1550 M (mocraBuiku — Alloptic, Calix, FlexLigh u apyrue). Ha Pucynke 2 rpaduuecku mokazan o030p
BapHaHTOB apXuTekTypbl FTTP.

Pucynok 2 — Bapuantsl apxutektypsl FTTP: PON u P2P

MaccuBHas onTuyeckasa ce™- /DAY

+ HeT yaaneHHbIX akTUBHbIX 31IeMEHTOB

+ TpebyeTcsa Ha 50% meHbLIe NOpTOB

+ Huke 3aTpaTbl Ha CPOK CNYXObI

+ MNpocTas nepeaaya ronoca, BUAEO, AaHHbIX

oL o 32 - Bonee Bbickasi cCTOMUMOCTb MopTa

a6OHEHTO - LlnpuHa nonockbl nepepaym AaHHbIX MeHbLe, Yem B P2P
B

- An

1 unu 2 BonokHa Henutens(
no 1:3

MU3-nyHkTa-B-nyHKT (P2P) kommyTupyembin Ethernet

+ Bonee wMpokas nonoca nponyckaHus

KommyTaTop(k1 + Bo3MoOXHO, 6onee HM3KMe HayarnbHble 3aTpaThbl

1 iy 10 BOMOKOH Ethernete + Bonblas 6e30MacHOCTL
% §§§ - MeHee HagexXHO?
0 1000 - Bonee foporoe o6cyxnBaHue?
oL 36‘1’39':;"3 | w2 BO“OTa - Mepepaua ronoca n Bugeo no IP
|« > > HenpoBepeHo

300 M - 2 km

[Momumo BBIOOpa MEXIy aKTHBHBIM M MAacCHBHBIM pexuMoM, u Mmexny APON, BPON, GPON, EPON
HMEIOTCS pa3lM4Hble TEXHOJIOTHUECKHE pa3paboTku B cdepe pemeHudl s JMHEHHO-KaOeIbHBIX
COOpY’KCHHH, KOTOpble MOTYT CHJIBHO BIMATh Ha 3aTpaTbl M HPUOBUIM, CBA3aHHBIC C BapUaHTAMU
pa3BepThiBanus cetu aocryna FTTP.

Br160p npaBUIBHOrO BOJIOKHA MOXKET CYIIECTBEHHO YMEHBILIUTD 3aTPaThl Ha pa3BepThIBAHHE CETH, MIO3BOJISS
omnepaTopaM, HCIOJIb3Yysl OJHO BOJOKHO, pa3MeCTUTh U KOMIOHEHTy cetu jgocryma FTTP Bmecre c
OKOHEYHBIM KOMIIOHEHTOM KOpPIOPAaTHBHOM CeTH, M TPaHCIOPTHOW ceTH. CerogHsIIHAS MpOABUHYTas
TeXHOJOorus Kabenel c¢ HyneBbIMH "BoasHbIMH mHkaMu"' (ZWPF) 3ameHsieT mctopuvecku craHIapTHBIC
omHoMozoBEle BosokHa (SSMF) m mo3Boisier pa3BepHYTH 1|6-KaHalbHBIE OKOHEYHBIE CETH C TPyOBIM
MYJBTHIUIEKCUPOBaHUEM C paslesieHreM 1o ainuHe BonHbl (CWDM) B TOM K€ BOJIOKHE, 110 KOTOPOMY
Benetcst nepenada cetn FTTP ¢ pasmenenmem 1:32 wmm 1:64. Kamanet CWDM nHa 60% npemieBne, dem
KaHaJIbl C IJIOTHBIM MYJBTUIUIEKCHPOBAHUEM C paszeiieHneM 1o JuinHe BoiHbl (DWDM), nostomy Takue
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BapHaHTHI Pa3BEPTHIBAHUS OKOHEYHOH CETH/CETH IOCTYyIa HE TOJBKO MO3BOJISIOT OMEpaTopaM CO31aTh JIBE
CEeTH Ha OJIHOW MHPPACTPYKTYpE, HO H MO3BOJISIOT PEaTH30BaTh YPE3BBIUAHO SKOHOMHUECKH (D (HEeKTHBHEIE
apXUTEKTYpPBI TOPOACKON CETH 3a cueT MPUMEHEHH MeHee poporocrosamux kaHanoB CWDM. Ha Pucyske 3
nokaszaHa Takas apxurekrypa nepegaun CWDM no PON, a takxe npeuMyliecTBa NpeJOCTABICHUS YCIYyT
TPAaHCIOPTHBIX CETEH WM IMPUOPUTETHBIX OW3HEC-yCIyr C pa3liesieHHeM II0 AJMHE BOJHBI B TOH K€
UHPACTPYKTYypE, 10 KOTOPOil mepeatoTcsi CUTHAIIBI B ceTH foctyna PON.

Pucynox 3 — Texnosorus kafeseil ¢ HyJeBbIMH ''BOASHBIMM NHMKaAMHU'' MO3BOJIAET OCYLIECTBJATH
rpyooe MyJabTHILIEKCHPOBAaHHeE ¢ pa3jeneHueM no aiuHe Boansl (CWDM) B cetsix PON
"Jlpa B ogHOM"
Moseonsiem npedocmaensme ycryau MpPaHCHOPMHbLIX cemell unu npuopumemHbie

6usHec-ycnyau, ucrnonb3yss CWDM c¢ dnuHol eonHbl 1400 HM @ MOM Xe 80JIOKHEe, IO
Komopomy eedemcsi nepedaya cemu docmyna PON

CWDM
MynbTn-
i~ o nrekcop
B R e e I ey
[nnna I e e Dl D 1380-1480 1370
(Hm) 1370 1390 1410 1430 1450 1470 1390
aLUTHbLIG CWDM-PON
(MG -Pacumpenuan nonoca) nonock! 1 unu 2 BonokHa / nonb3oBarens
125 130 135 140 145 150 155 160 MpuopHTeTHIE yenyy

G.983.3 unn EPON (Hucxopswmmn)

[aHHble u ronoc

CWDM-PO 148 —1500 o
oL Bupeo
1550
CO/20n08HaA cpaHYuA| Aenutens PS-PON
i ) 1 BonokHo /
PS PO E-nonoca E-nonoca |ngaPs <> nonbsosatens
oL BBo/BriBO] &2 BBo1/BBIBOY 26 3 :&T‘g CTaHAapTHbIe
JE bad
Ho 20 —_— G.983 or EPON(Bogxoasiut Eﬁ oo yenym

DaHHble n ronoc
126 - 1360

Hu3kue nepBoHauanbHbIe 3aTpaThl NpU Ucnonb3oBaHun CWDM CWDM-PON npeanpustus
Bmecto DWDM Kommepuecku AeMOHCTpupoBanucb Ha nony4aioT BblAeneHHbIe

o6opyaoBaHuu Hitachi BPON, OFS ZWPF u Transmode CWDM KaHanbl, XxuTenu coBMecTHo
ucnonb3ytot PON

OnuH ToJBKO BBIOOP MpaBUIIBHOTO BoJIoKHA (ZWPF) MoykeT npe1ocTaBUTh IPEeUMYIIIECTBO MCIIOJIb30BAHHS ABYX
ceTeld Mo LieHe OJJHOM, BHIOOP BOJIOKHA M KOMIIOHEHTOB C MEHBIIMMH MOTEPIMH MOKET MO3BOJIUTD OIEpaTopam
BIIBOE YBEJIMUHUTH JAJIbHOCTD ACHCTBUS CEPUITHO BBIITyCKaeMOro o0opynoBaHus. Takas yBeqMYEHHAs! TUCTAHIINSA
O3HA4aeT, YTO OINepaTophl CMOTYT OOCIYXHMBaTh BABOE OoOJbIE MOTpeOWTeNel 3a Te kK€ WHBECTHLMH B
JMHEHHO-KaOeNbHBIE COOPYXKEHHsl, TapaHTHPYeT, YTO OIepaTopbl CMOTYT TPUCOCOWHHTH BCEX CBOMX
MOJTB30BATENICH, U TAKKe MO3BOJMT OIepaTropaM COIKOHOMUTH 10 30% pacxomoB Ha CHUCTEMBI, NMPEAOCTABIISL
ooee 3¢ pekTHBHOE COOTHOIICHNE PacIIpeaeTUTEIBHBIX M A00HEHTCKUX JITHUHA B BOJIOKHE.

B HEKOTOpHBIX CiIydasx MEKAY MOCTABIIMKOM YCIYT M OTJACIbHBIM a0OHEHTOM MMEETCSl HECKOJIBKO Map MEIHBIX
MIPOBOZIOB. DTH Tapbl MOTYT KOMOMHUPOBATHCS, T. €. OOBEAMHATHCS, Kak omvicaHo B PexomeHmarmsax MCO-T
cepun G, TPUBOIST K CYIIECTBEHHOMY VBEIIMYCHHUIO IPOITYCKHOM CIOCOOHOCTH ONHOTO TOTOKA. J[Be maphl
YIIBaMBaIOT, @ TPU MApbl YTPAUBAIOT EMKOCTb TIepeayur, MOXKeT ObITh 00bearHEeHO 10 32 MenHbIX nap. [lonesnas
Harpy3ka B 3THX INapax MOXeT nepemaBatbes Ha 0aze ATM, Ha 6aze Ethernet, wim MOTyT HCHONB30BATHCS
CHTHAJIBI C THBEPCHBIM MYJIbTHILUICKCUPOBAHUEM C Pa3ZIeJIeHHEM 110 BPEMEHHU.

I.1.4  MaTpuua ImIoTHOr0 MYJbTHIIEKCHPOBAHUS C pa3aejeHHeM 0 AJHHe BOJTHbBI

H3obperenne oNnTOBOIOKHA C MAJILIMA TTOTepsME B Hadasie 1970-X TOMOB, MIMEIOIIET0 OKHO MAJBIX MOTEPh TIPH
JUTMHAX BOJH okos1o 1300 HM, Mo3BONIMIIO IIepeiaBaTh CBETOBBIE CUTHAIBI HA PACCTOSIHUS B JIECATKH KMIIOMETPOB
0e3 pereHepanyy, WCIONB3Ysl CBETOHM3IYYAIOIINe TUOABI U MHOTOMONOBEIE BoJiokHa. B 1980-x romax Obumn
BHEZIPEHBl OJJHOMOJIOBEIE BOJIOKHA, COEIWHEHHBIE C JIA3ePHBIMH IepelaTInKaMy, WMEIOIAMH HECKOIBKO
nponoseHbIXx Mox (MLM), mo3Bonstronue nepeaaBath co ckopocTsiMu okono 100 Mout/c. C mosiBeHHEM
BOJIOKHA CO CMEILIECHHOW HCIepCHEH, CTall BO3MOXKHBIMH CHCTEMBI PACIPEACIICHHBIX J1a3epoB C OOpaTHON
CBSI3BI0 W OJHOHM TipomosibHONM Momoit (SLMFB), y KOTOpBIX YCHIMTENBHBIN ydacTok mocturaer 100 kM, a
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CKOPOCTh Tiepeiadn paBHa mpumepHo 2,5 ['out/c. B 1990-x romax pereHepaTopsl, COAepr aliie BOJIOKOHHBIC
YCUITUTENH, JISTUPOBAHHEIE SpOUEM, IMO3BOJIMIIA BECTH OJJHOBPEMEHHYIO Iepe/iady Ha MHOTHX COCETHUX JUTHHAX
BOJIH, YTO TPHBENO K MOSBJIECHHUIO CUCTEM IJIOTHOTO MYJBTUIUIEKCHPOBAHUS C pa3/ieIeHHEM MO AJMHE BOJHBI
(DWDM). DOra pa3paboTka MO3BOJNMIA TIepeiaBaTh B OJHOM BOJIOKHE 2 BONHEI, OAHY B okHe 1310 HM, a
Jpyryto — B okHe 1550 HM, YTO NpHUBEJIO K MOABIEHUIO MEPBBIX CUCTEM MYJIbTUILIEKCUPOBAHUS C Pa3/ieJICHUEM
mHbl BoHBL (WDM) OpHako ONTHYECKHWE CHUCTEMBI MYJBTHIUIEKCHPOBAHMS C pas3lelieHHeM M0 YacToTe
yHacJeA0BaIM HEKOTOpbIe MPoOIeMbl MEIHONMPOBOAHBIX cucteM FDM, Hampumep, OrpaHUYeHHs] MO UTHHE
Ka&)KIOT0 ydacTKa PETeHepalyd M YHCIy II0CIEN0BaTEIbHbIX YYacTKOB pereHepauuu. TunuyHas cucrema
nepeqaun DWDM, npemnarana mo 32 BomH, 0,8 kM= 100 [T Mexmy coceqHUMHU BOJTHAMH, KaXmas JJIFHA
BOJIHBI TI€peIaeT MOTOK CO CKOPOCThIO 2,5 I'0ut/c Ha paccrosHue mpumepHo 600 KM ¢ 6 ydacTKaMH pereHeparum,
cyMMapHasi eMKoCcTbh niepefaun 80 ['out/c.

ITo cpaBHEHUIO C OHOBOJIHOBOM onTryecko nepeaadeit DWDM npesyiaraet 3Ha4nTeIbHbIE TPEUMYIIECTBA:

. Menbnie 3¢dektbl mucrnepcud. s AaHHONW MPOMYCKHOW CHOCOOHOCTH CKOPOCTh Mepefadyd B
OTAEITFHOM KaHaJIe MOXKET OBITh CHIDKCHA, YMEHBINAss TaKUM 00pa3oM 3P GhEeKTh XpOMaTHISCKON H
MOJIAPU3AIIMOHHON nucnepcud. BeeacTBue 3TOro MOXKeT OBbITh YBEJIUYEHO PACCTOSHHE MEKIY
pereHeparopamMu, XOTs Ui TOJIACPXKAHUS ISHEPreTHUYSCKOTO IMOTCHIMANa BCE PAaBHO TpeOyeTcs
ONTUYECKOE YCHUJIICHHWE, 4 EMKOCTh CYIICCTBYIOIIMX HEUACATBHBIX YCTAHOBOK MOXET OBITh
yBEIUYCHA.

. ViyumeHHas macurabupyemocts. JloOaBieHHe HOBBIX UIMH BOJH B COOTBETCTBHH C IOJXOAOM
"[uiaTa 3a JUIMHY BOJIHBI" MOJKET IPOCTO YBEJIWYUTH MPOIYCKHYIO CITOCOOHOCTh. J{omoMTHUTENbHBIC
JUTMHBI BOJIH HE JOJDKHBI HIMETh Ty e CKOPOCTh, 3TO 00eCIeurBacT JOTOIHUTEIbHYI0 THOKOCTS.

. Menee crporme crnerudpukarmuin. DWDM  yMeHbIOIaeT TEXHOJIOTHYCCKHE OTPAHUYCHHS IS
onto3ieKTpoHHBIX (O/E) KOMIIOHEHTOB, HEOOXOAMMBIX IS PEaTH3al[di CHUCTEMbI, TaK KaK 3TH
KOMTIIOHEHTHI JTOJDKHEI pabOoTaTh Ha OTIENFHOW HAWBHICIIEH JITMHE BOJHBI, 2 HE BO BCEM JIMAIa30He
MIPOITYCKHON CITIOCOOHOCTH.

® HOJ'IHOI[yHJ]CKCHaH pa60Ta B OJHOM BOJIOKHEC.

C nosiBienneM cucteM DWDM MmosBUIIOCE MHOKECTBO BapHUaHTOB MOBBIIICHHS MPOMYCKHON CIIOCOOHOCTH
nepeayu 3a cueT M3MEHEHUs Yucia JUIMH BOJH B BOJIOKOHHOM mape (pa3HeceHHe), CKOPOCTH IMepefadn B
BOJIHE, TOJIOCHI ONTHYECKHX YacTOT M (C percHepalyeil CHHXpoHu3anmuu wuiu O0e3 Hee). Ha Pucynke 4
MTOKa3aHbI TTaPaMEeTPhI, BIUSIOIINE HA 0KHIaeMOE PACCTOsIHHIE B pa3padarpiBaeMbIX cucteMax DWDM.

. [loBbIllICHHE ABOMYHON CKOPOCTH OIPAaHUYMBACTCS TaKUMU (DU3NYCCKUMH SBICHHUSIMH, Kak
HampuUMep, XpOMaTWdecKas ITUCTEepCHUs, JUIi KOTOPOW MOXKET MOTpeOOBaThCS YIpaBleHHUE
MACTICPCHUEH, TUCTIEPCHS] MOIBI TOJIIPU3ANNH, KPUTHYIHAS IS CYIICCTBYIONIUX YCTAaHOBJICHHBIX
kabenel, HENMHEHHOCTH BOJIOKHA, TNPUBOMAIIME K MEPEKPEeCTHOH (Ha30BOM MOIYJIAIMH |
YETHIPEXBOJHOBOMY CMEIIIMBAHUIO, HMEIONIUECS B OBICTPOACUCTBYIOMIMX U 00JI€€ JOPOTOCTOSIIUX
ANIEKTPOHHBIX KOMITOHEHTAaX, HAlpUMep, ONTONIEKTPOHHOE IIpeoOpa3oBaHue.

. YBenuueHue Yuciia JJIUH BOJH OTPaHUYMBAETCS OOIICH TOCTYITHOM MOJI0COM ONTHYECKUX YacToT (B
BOJIOKHE W YCWJIHTENISIX) U Pa3HECEHHEM MEXIy [UIMHOM BOJHBI, MPUBOISIIUM K CTAaOMIH3AINH
po0IieM, OrpaHINYEHUI0 TBOMYHON CKOPOCTH M MOBBITIICHUIO BIUSHIS () ()EeKTOB HEMMHEHHOCTH.

° VBenuueHue PacCCTOSAAHUS OTPAHUYINBACTCA KOB(l)(I)I/ILII/IeHTOM YCUIICHHA YCUIUTCIISL B 3aBUCUMOCTH
OT HIHWPHUHBI IIOJOCHI W JIHWHBI BOJIHBI, YHCJIOM IIOCJICAOBATCIIBHBIX YYAaCTKOB PErcHEpaluu B
3aBUCHUMOCTH OT HaKallJIMBaCMbIX HIYMOB U (1)330B01"O ApOKaHud, a TAaKXKE OT TOro, MMCIOT JIM
PEreHepaTophul (I)YHKL[I/II/I BOCCTAHOBJICHUS CUHXPOHU3AlNHU.

Pasnuunble mapaMeTpsl 3aBUCAT IpPYTr OT APYTa, T. €. YBEIMUYEHUE OJHOTO MapaMeTpa MOXET YMEHBIIUTh
JIOITyCTUMBbIe 3HAYEHHS IPYTHX apaMeTpOB.

B paznuunbix myOnukanusx onucansl DWDM cuctemsl 00IbIIod eMKOCTH, HalpUMEp:

. CurHanel co ckopocthio 10 I'Out/c mepemaroTcss Ha 32 BONHAX, B HTOTE TOIyYaeM CKOPOCTH
320 I'dut/c. CoobmraeTcsi 00 ydacTkax ONTHYECKOW mepemadn Ha pacctosams 80—140 km mms
MOJTy4eHHs Tpacc ONTUYECKON nepenadn AnuHon 6omee 600 k.
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. CurHaibl co ckopocthio 20 ['6uT/C TIepenaroTcst Ha BOJIHAX, B UTOTE MOJYYaeM CKOPOCTh B OJHOM
BOJIOKHE OoJsee ueM ToOut/c.

. Curnainst co ckopocthio 10 ['0ut/c mepenarorcst Ha 150 BomHax c pasnecenuem 50 I'Tt, B utore
moJrygaeM ckopocTth 1,5 Tout/c.

B aT1olt cucteme s MOMydYeHUS YYACTKOB ONTHYECKOM mepenaum Ha paccrosHus 100 kM Ha Tpaccax
onTudeckor nepeadn anuHoH 6osee 400 kM TpeOyeTcss BOIOKHO ¢ KOMITCHCAITEH JUCTIEPCHH.

Pucynok 4 — Pazpa6otrka cucrem DWDM

OrPAHHYCHNUST CKOPOCTH
CBSI3aHHOE C KOMIIOHEHTAaMH
Hepefady JaHHbIX
Opranuyenue
CKOPOCTH
nepejgayy B:
ourax

U [pOGIIEeMBI CTAOUIBHOCTH U
CKa)KEHHE U OTPAHUYECHHE, IIpocTpancTBo

40 I'our/c mem =

100 I'T'x

, .
Ton ] \ |
l 1
3 ;
2005 530-1565 ym
\ .
\ .
JIlnanazon yactot
Paccrosinus 6e3 Illym 1 orpaHu4eH#e Jlaseps! u pa3pabaThiBa-
BOCCTAHOBJICHUS ckopocTH CMBIE YCHITHTEIH
nepenayn B Ourax

CUT'HAJIOB CHHXPOHU3AIMH

B mporecce HempephIBHOW 3BONIOIMH BIOJHE BEPOSATHO, UYTO B OmmkaiimeMm OymymieM OymyT moOaBlieHBI
CPeICTBa ONTHYECKON KOMMYTAIMH, HAYWHAS OT HE MEePEeKOH(PUTYPHUPYEMBIX JJIEMEHTOB BBOJA-BHIBOJIA, 32
KOTOPBIMH CIIEAYIOT ONTHYECKH 3allUIIEHHbIE CAMOBOCCTaHABIMBAIOIINECS KOJIbIA, U 3aT€M ONTHYECKUMHU
MEPEKPECTHBIMU  COCJUHEHUSAMHU JJI1 B3aMMHOTO COEAMHEHUS KOJIEl WIM B KauecTBE OCHOBBI
MTOJTHOCBSI3aHHBIX ONTHYECKHX ceTeid. OJHaKo BepOsTHO, (U3WYECKHE Tpeaensl OyIyT OrpaHHYNBaTh
JIOCTH)KMMBbIE pa3Mepbl (DOTOHHBIX CeTed, KOTOpble MOXHO OBUIO OBl yBENWYHUTH TOJBKO, HCIIOJIB3YS
YaCTUYHBIE WU TOJHbBIE ONTOIEKTPOHHBIE PETEHEPATOPHI.

I.1.5 MaTtpuua cuHXpoHHoi undpoBoii nepapxuu

Pactymuii cipoc Ha 6oJiee BBICOKHE CKOPOCTH Iepenauu, 6osiee THOKOE pacipeneseHue KaHaJIoB BMECTE CO
CJIOKHBIMH TPEeOOBAaHMSMHU K YIIPABJICHHUIO NPHUBEIM K MOSBICHUIO KOHLENIUU CUHXPOHHOH nepeaayu. JTta
KOHIlenus Oblia BrepBoie npemioxena B CLIA komnanueii Bellcore B Biie CHHXPOHHOM ONTHYECKOM CETH
SONET. 3atem MCD yTounm1 1 0000IMI IPUHIXIBI CO3JaHUsl CHHXPOHHOH nugpoBoit uepapxuu, CLIU.
Jyx MEeXIyHapOJHOTO COTPYAHUYECTBA MPUBEJ K €AUHOMY BCEMUPHO NpU3HAHHOMY craHnapty aias CLIU.
CHU pacumpsieT NPUHIUIEI Ie3HOXpOHHON 1udpoBoii nepapxuu (I1L[N), nzberas mpu 3ToM HEKOTOPBIX
HepoctaTkoB [T, 1 mpUBOAS K MOMYyYEHHIO CIEAYIOMNX BEAYMHUX (HaKTOPOB:
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LudpoBble KaHaNbl CO CKOPOCTbIO 64 KOWT/C WM TPyNIbl KaHAIOB MOTYT IOOaBJIATHCS HIIH
BBIIETATECS  HemocpeAcTBeHHO w3 curHaioB CLHUM  6e3  mpoMexyTOUHBIX — CTauif
MYJBbTUIUIEKCUPOBAHUS, YTO NPUBOJUT K  IOJYYEHHUIO HKOHOMHUYHOTO  000pYyIOBaHUS
BBOJA/BBIBOIA.

[11e3n0XpOoHHBIE CHUTHANBI PA3MUYHbIX YPOBHEH M TNpUHAAJNEKAIINE pa3IHYHBIM HepapXusiM
(marmpumep, ETSI B EBporie, ANSI B CIIIA) moryT ObiTh ipeoOpazoBansl B CIIU u mepemaHsl kak
curnaisl CLIA.

LudpoBrle KaHANBI CO CKOPOCTBIO 64 KOWT/C WM TPYNINbl KaHATOB MOTYT KOMMYTHPOBAThCS B
CHHXPOHHBIX HU(POBBIX KPOcCOBBIX KoMMyTaTopax (DXC).

MapmpyTtuzanus B cetsx DXC MoxkeT ynpaBisiTbCsl KOMaHAAMH, YTO MO3BOJISIET THOKO CO3/1aBaTh
pasnuHble KOH(QUIYypaluy JIOTHYECKUX CEeTeH Ha OCHOBE OIHOM M TOW ke (U3MYECKOH CeTH.
Paznuynble KOHQUTypaLuy JOTMYECKUX CETeH MOTI'YT CO3/1aBaThCs B PA3HOE BpPEMSI.

KommyTtatoper DXC m03BOJISIOT COpTUPOBaTH TpaduK, HAMPUMEP BXOMALINKA IMUGPOBOI CHUTHAI,
coJepKaluii CMeCh JaHHBIX, T0J0Ca U BUJE0, MOXKET ObITh IPe0o0pa3oBaH B OTAEIbHbIE HU(PPOBHIE
CUTHAJIBI IaHHBIX, T0OJI0CA ¥ BHJIEO.

KommyTtaropsr DXC 1mo3BOJISIOT MakeTUPOBaTh Tpa(uK, HAIPUMEP BXOASIINE HH(POBBIC CUTHAIIBI
C MYCTBIMH CIIOTAMH BPEMEHU MOTYT OBITh OOBEAMHEHBI B IU(PPOBBIE CUTHAIBI 0€3 MYCTHIX CIOTOB
BPEMEHH, UTO MOJHOCTHIO UCIIOJIB3YET Cpely Mepeadi.

KommyTaTop DXC moskeT pacrionaraTtecsi BMECTe ¢ Tele(oHHOH cranmuei. B Takom cimydae DXC
oOpabateiBaeT OOBIYHYIO 0a30BYI0 Harpy3ky Tpaduka, a TenedoHHas CTaHIHs 00padaThIBacT
NHUKOBBIH TpaduK, 4To OyneT Oojee SKOHOMHYHBIM, YEM OJIMH IPOCTON Tene()OHHBIH KOMMYTATOp C
MOBBIIIEHHON €MKOCTBIO.

[Mocnennee, Ho He Menee BaxHoe: CLIM nu DXC 310 nepBeie TUTIBI 000pyIOBaHUS, KOTOpPHIE OBLIH
CITeIMaIbHO pa3paboTaHbl IS CETEH yrpaBiaeHHs IIeKTpocBs3bio (CYD) ¢ 10cTaTOIHONH eMKOCTBIO
JUTS yIpaBJICHHUS.

OcHoBoil uepapxuu CLU saBnsercss cCMHXpOHHBIA TpaHcmopTHBIH Moxynb STM-1. STM-1, coxepxatuit
19 440 6utoB, noBTopsercs 8000 pa3 B CEKyHIY, U TIOIYYarOTCS CIEIyIOIINE TPUBEICHHBIE HIDKE TBOUYHBIC
ckopoct STM-N:

STM-1 155,520 Mowut/c
STM-4 622,08 Mbut/c

STM-16 2488,32 Mowut/c
STM-64 9953,28 Mbur/c

TpeboBanne mo TpaHcmopTHpoBke curHaoB IIL[W pa3mumuneix wmepapxuii Bmecte ¢ curHamamu ATM
MIPUBOJUT K CIOKHOW cxeme MylbTuIUlekcupoBaHus. OnHa cuctremMa STM-1 MoxeT mepenars pasinyHbIe
cucreMsl [1IIU u ogny cucremy ATM, kak MOKa3aHO HUXKE:

3 X 34 unu 45 MOUT/C CHCTEMEI 84 x 1,5 Mout/c cucteMsl
21 x 6 Mowut/c cucrtema 1 x 140 MoOwut/c cucreMa
63 X 2 MOuT/c cucTeMsl 1 X ATM cucrema

Cranpgaptu3oBaHo yeTsipe MyabTuiuiekcopa CLUIU (MUX):

1)

2)

MUX nns mpeoOpa3oBaHUsl M3 IUIE3MOXPOHHBIX CHTHajioB (B cooTrBercTBHMM ¢ Pek. G.703) B
cuaxpoHHbie cuTHATBI STM-N. MoxeT OBITh oOecredeHO THOKOe Ha3HAYCHHE KOMITOHEHTOB IS
mo6oit moszunmu B kKagpe STM-N. Ilpuromen mns ycranoBneHus nmuauii CL B 1ie3noxpoHHON
cpene.

MUX nmns mpeobpa3oBaHUS MEXKITy pa3iudHbIMH curHaimamu STM. MuoxkectBo curHanmoB STM-1
MOTYT MYJIbTHIUICKCUPOBATHCS JJIs MOBBIIIEHUS CKOPOCTH mepenaadn. Bo3MoxHO THOKOe HazHAYCHUE
Juist koHuTeitHepa VC-3/4 mo6oit mosuiuu B oqaoM STM-N. Jlomyckaet 3(h(eKTUBHOE HCIIOIb30BaHUE
E€MKOCTH ONITHYECKNX KabeleH.
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MUX jns  BBIBOAA/BBOJA IUIC3MOXPOHHBIX ¥ CHHXPOHHBIX curHaioB B STM-N  6e3
JIEMyJIBTUILICKCUPOBAHUS U 3aBEPIICHUS MOJHOTO curHaia. OTAeNbHBIE KaHAbI U TPYTIIHI KAaHAIOB
MOTYT JOOaBISATHCS WM BBIIEIATHCS M3 CHHXPOHHOTO MOTOKAa OWTOB. THUIUYHBIM BapHaHTOM
WCTIOJb30BAHHS  SIBIIAIOTCS ~ MYJIBTHUIUIEKCOPBI  BBOZAA/BBIBOIA B CaMOBOCCTaHABIHBAFOIIUXCS
KOH(HUTYpanusIx KOJeIl.

MUX nns mepeHoca MeXIy CEeTSMHU AJIs TOro, 4ToObl paszpemnTsh Tpapuk C-3 B koHTeiHepax VC-3
JUId iepenaydu, Hanpumep, mexay cerasmu CILIA u Espomnsl.

CranmapTu3oBaHbl Tpu 0a30BBIX THIA MHQPPOBEIX KpoccoBhIX KommyTatopoB (DXC) ¢ Ttpems Tumamu
KPOCCOBBIX KOMMYTaTOpOB:

1)
2)

3)

Kpoccorsie kommyTtaTopsl DXC mmst me3anoxpoHHbix curHanoB 140 Mout/c wimu curHanoB STM-1,
KpoccoBsie kommyTaTopsl DXC amst mie3noXpoHHbIX curHaios 2, 34 u 140 Mour/c,

Kpoccossie kommyTaTopsl DXC, 00beuHsIONIIC PYHKITHN THIIOB 1 1 2.

KpoccoBrie kommyTtaTopsl DXC xapakTepu3yroTcs ypOBHAMU MOpPTa U YPOBHSIMH KPOCCOBON KOMMYTAIUH,
KaK [0Ka3aHo, HarpuMep, Ha Pucynke 5.

DXC 1/0 VYpoBenbr moptra 2,048 MOuWT/c W ypOBEHb KpPOCCOBOH KoMMyTamuum 64 kOuTt/C.

HanpuMep Ui CeTell apeHayeMbIX JIMHUHN CO CKOPOCThIO 64 KOHT/C.

DXC 4/1 YpoBenp mopra 140 MOut/c M  ypoBeHb  KpoccoBoil  kommyrtammu ~ VC-12,

HanpuMep, AJs ceTel apeHIyeMbIX JIMHUA O CKOpOCThIo 2 MOuT/c.

DXC 4/4 Ypoeenr mopra 140 MoOut/c mnmm STM-1 u ypoBeHb KpoccoBoil kKommyTtamum VC-4,

HanpuMmep, s 3amThl cetd BMecte ¢ DXC 4/1 st aIMUHUCTPUPOBAHUS CETH.

Pucynok 5 — Ilpumepsl nuppoBoro 060py10BaHUsI KPOCC KOMMYTAI[HH

YpoBeHb KPOCCOBOI KOMMYTallHU

v 0 1 2 3 4
T 64
YpoBeHb M6ur/c CON  § iour/c VC-12 vC-2 VC-3 NVC+4
nopra
1 2 1/0
2 8
3 34
4 140 [STM-1 41 44
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Baxupim npumenenmem CLU sBrisieTcss WCIONB30BaHUE MYJBTUIUIEKCHPOBAHHBIX CEKTOPHBIX KOIEI[ C
COBMECTHO Hcmoib3yeMoit 3amurtoii (MS-SP). Cymmapnas Harpy3ka B kaxkmod nuauu STM-N nmemutcs
MMOPOBHY Ha pabo4yl0 €MKOCTh M €MKOCTh 3aIluThl. Tpaduk IBYCTOPOHHHM: JBa BOJIOKOHHBIX KOJIBIIA
WCTIONB3YIOTCS B HAIMpPaBIEHUHM II0 YacOBOM CTpeNIKe W JiBa BOJIOKOHHBIX KOJIBIIA WCIIONB3YIOTCS B
HaIpaBJIeHUH TTPOTHB YacOBOH CTpeNKH. EMKOCTh 3alUTHI HCITOIB3YETCSI COBMECTHO BCEMH PaOOTAIOIIMMU
CCKIUSAMMU. B Cjiydya€ HCUCIIPABHOCTU B JIMHUHW BBINIOJHACTCA MOAKIIOUCHUEC mneﬁtl)a Ha y3jax, COCCIHUX C
HEUCIIPaBHOM JIMHUEH WM y3710M. TUIIOBEIE apaMeTphl KOJbla TaKOBBI: 8 KoHTelHepoB VC-4 Ha TUHUIO,
BpeMs TiepekiodcHus MeHee 50 Mc u 10 16 y3110B B KOJbIle. B COBPEMEHHBIX CETEBBIX KOH(DHTypammsx
KOJIBI[A UCIIONIB3YIOTCS B TaHAEME, KaXKI0€ U3 HUX IPEICTaBIseT, HapuMep, ypoBeHb ceTu. HencnpasHocTr
kaleJs ¥ y3Jia YCTPAHSIOTCS C MPUMEHEHUEM BBINICONMCAHHBIX PUHIUIOB. B TakoM citydae coeuHeHHE 2
KOJIell 4epe3 2 y3ia HWCHOIb3yeT MpenMyImIecTBO Kosiell MS-SP, mpuBOAs K MONyYEHHIO TOTHOCTHIO
0e30macHBIX KOHPUTYpAITUil CETEH.

1.2 BecnpoBoHble TEXHOJIO0THH IIHNPOKOIOJOCHOT0 JOCTYNA

BeCHpOBO,I[HaSI QJICKTPOCBA3b OXBATBHIBACT H.II/IpOKI/Iﬁ CIICKTp TCXHOHOFHﬁ, yciayr n HpHHO)KeHHﬁ, KOTOpBIC
CO3JaHbl AJIs1 TOTO, YTOOBI YOOBJIECTBOPATH ONPEACICHHBIC HOTpe6HOCTI/I Ppa3JIN4YHbIX CEIrMEHTOB PBIHKAa U
yCJ]OBI/Iﬁ IMPUMCHCHUA I10JIb30BATCIIAMU. PazanuuHbIe CHCTEMEBI MOKHO 0XapaKTCPU30BaTh:

. pabovrMu TIOJI0CaMH YacTOT;

. cragnapramu (B MCD BMeCTO CTaHIapTOB UCHONB3YHOTCS PekoMeHmanuu), OmpeaestonuMu
CUCTEMBEI;

. MOAJICP>KUBAEMBIMU CKOPOCTSIMH MEPEauu JaHHBIX;

. MeXaHHW3MaMH JBYCTOPOHHEH I OJJHOCTOPOHHEH Tepeaay;

. CTETICHbI0 MOOHMIILHOCTH;

. MpeaiaracMbIMA KOHTEHTOM U PUIOKEHUSIMU;

. PETYIATOPHBIMU TPEOOBAHUSAMU; U

. 3arparamu.

BecripoBoiHasi TEXHOJIOTHS — 3TO, BO3MOXHO, OJIHA U3 MOTEHIMAIBLHO IEHHBIX BO3MOXKHOCTEH IJIT MHOTHX
Pa3BUBAIOIINXCA CTPAaH M PETMOHOB, CTPEMSIINXCA BHEAPUTH BBICOKOCKOPOCTHOM MOCTYI, WM BOOOIIE
Kakoi-HnOyap moctym. Ilo cpaBHeHHIO ¢ WHOPACTPYKTYPOH IPYTHX TEXHOJOTHH, OecrpoBOAHAS OBICTPO
pa3BOpavUBACTCS M UMEET OTHOCUTEIHHO MUPOKOE Teorpadpuueckoe MokpeiTHe. Kpome Toro, oHa mo3Bosser
CTpaHaM, UMCIONIMM HEOONBIIYI0 HHPPACTPYKTYPY ICKTPOCBA3U WIIA HE UMEIOIUM €€ BOOOIIE, Pa3BUTHCS
"cKaYK000pa3HO" WIIN IMOTHOCTHIO MPOITYCTUTE ATAIl CTPOUTENHCTBA (PHKCHPOBAHHBIX ITPOBOJHBIX CUCTEM H
MepeiiTH HEMOCPEACTBEHHO K JOCTYNY B UHTEpPHET. biarogapsi MOABMXKHOCTH W TEPEHOCHMOCTH
0eCIPOBOIHBIX TEXHOJIOTHI, OHU CIIOCOOHBI CTUMYJIMPOBATh CIPOC U OTKPBITh HOBBIE CIOCOOBI TOCTYMa H
HCTIONb30BaHUS UHTECPHETA.

L.2.1 Martpuua TexHos0rui JokaabHbIX paguocereii (RLAN)

Cuctempr RLAN mmerorcss Ha peIiHKax Bcero mmpa. CyImecTBYyeT HECKOJBKO OCHOBHBIX CTaHIAPTOB IS
mpokononocHex cucteM RLAN, He oOs3arenbHO npusHaHHBIX MCD B PexomeHmanmsix, umx 0030p
IpencTaBieH B Tadnune 1.

[TockonbKy € T€4eHHEM BpPEMEHH CKOpPOCTH paboThl HOYTOYKOB M KapMaHHBIX KOMITBIOTEPOB pacTyT, OHU
MOTyT OO0ECIIeYMBATh WHTEPAKTUBHYIO CBSI3b MEXKAY IOJB30BAaTESIMH B IPOBOJHBIX CETAX; OJHAKO,
HEKOTOPbIE M3 ATHUX YCTPOMCTB TEPSIOT MEPEHOCHMOCTB, KOTJa MOAKIIOYEHBI K CeTH. MyJbTHMeIHuitHbIe
OPHIOKEHUsST TPEOYIOT MIMPOKOIMOJIOCHOTO OOOPYMOBaHUSI DJICKTPOCBSI3M HE TOJIBKO MU MPOBOIHBIX
TEPMHUHAIIOB, HO TAaKXe W Ui MOPTATUBHBIX M IEPCOHAIBHBIX YCTPOMCTB 3MIeKTPOCBs3u. CTaHIapThl
MPOBOJIHBIX JIOKAIBHBIX CETEeH CIIOCOOHBI MepeaBaTh BHICOKOCKOPOCTHBIC MYJIbTUMEIUIHBIC TPHIOKCHHS.
Jnst obecrieueHus: mepeHocMMocTH Oyayiue OecnpoBogubie LAN 1oKHBI OyayT MOIIEpXKHUBATh Ooliee
BBICOKHE CKOpocTH mepenaun jaaHHbIX. llupokomonocHbie RLAN 00BIYHO OmNpeAensioTcs Kak CeTw,
KOTOpbIE MOTYT 00€CIeUUTh NPOITyCKHYIO cocoOHOCTE Oomnee 10 Mowut/c.
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ApXHUTEKTYpa CHCTEMbI

[Mupoxononocusle RLAN moutu Bceraa HMMEIOT apXUTEKTYpy M3 MYHKTa BO MHOXKECTBO ITyHKTOB.
[lpunoxkeHus W3 TyHKTa BO MHOXKECTBO ITYHKTOB OOBIYHO HCIIONB3YIOT HEHAIpaBJICHHbIE AHTCHHBI.
B MHOTOIYHKTOBO# apXUTEKType MPUMEHSIFOTCS IBE KOHOUTYPAIIH CHCTEMBI:

- [EHTPAIN30BaHHAs CHUCTeMa W3 IyHKTa BO MHOXECTBO ITyHKTOB (MHOKECTBO YCTpPOMCTB,
COCJIMHEHHBIX C IICHTPAILHBIM YCTPOWCTBOM MJIM TOYKOH TOCTyIa Yepe3 paiuouHTepdeiic);

- HEICHTPAJIIN30BaHHAs CHCTEMa M3 IyHKTA BO MHOXECTBO ITyHKTOB (MHOXECTBO YCTPONCTB,
00IIaroIUXCst MEXKITy CO00# B HEOOIBIIOI 001aCTH Ha OCHOBE OTPaHUICHHOTO IPUMCHCHUS).

Texnomorust RLAN mHOT1a ucmonp3yercs Aisl co3ianusl GUKCHPOBAHHBIX JIMHUHM U3 TYHKTA B TyHKT MEXIY
3JaHUSAMH B YyCIOBHSX Kammyca. CHCTEMBl W3 IYHKTa B IIYHKT LIMPOKO HCIOJB3YIOT HaIlpaBlIEHHBIE
AQHTEHHBI, KOTOPBIE JOIMYCKAIOT OOJbIIUE PACCTOSHUS MEXKAY YCTPOMCTBAMH C y3KOW IIMPHHOM Jydya. DTO
II03BOJIIET MCIOJb30BaTh II0JIOCY COBMECTHO 3a CU€T IIOBTOPHOIO HCIOJIb30BaHUSl KaHajla IpH
MUHUMAaJIBHBIX TIOMeXaxX ¢ APYTUMHU PaJo4acTOTHBIMHA CHCTEMaMHU.

IMoTpeOHOCTH B YACTOTHOM CHEKTpe

Ceru RLAN Mmoryt paboTaTh B HEJNUICH3MPYEMOM YYacTKE CIEKTpa WJIM B Y4acTKe, Ha KOTOpBIE HE
TpeOYIOTCSI IMIEH3UH M YacTO BBIHY>KJEHBI COCYLIECTBOBATh C COCETHUMH HEKOOPIMHUPYEMBIMH CETIMHU U
IIpY 3TOM MPEIOCTABIATh I0Jb30BATENSIM BbICOKOKauecTBeHHbIE yciuyru. s cerei RLAN B HEKOTOpBIX
CTpaHax YK€ HUCHOJB3yeTcs moyioca mupuHO 83,5 MIm B mmamazone 2,4 I'T1 HA OCHOBE OTMEHEI
JUICH3UPOBaHMs, U HenaBHO BcemmupHas koHbepenuus panuocsssu (BKP) pacnpemenuma gms RLAN
nonocy mmpuHoi 455 MI'm B monoce 5 I'Ti ¢ HekoTopbiMu orpanudeHusiMus. B momocax 5 I'Tn
00513aTENIbHO  3aIMUIIATh IEPBUYHBIC CIYKObl. XOTS METOABl MHOTOCTAHIIMOHHOTO JIOCTYNa MOTYT
MO3BOJIUTh HUCTOJB30BAHME OJHOTO YACTOTHOTO KaHajla HECKOJbKMM Y3JaMH, I OOCITy>KUBaHUS
MHOXECTBA I10JIb30BaTEICH C BBICOKMM Kaue€CTBOM TpeOyeTcsi, YTOObI ObIJIO AOCTYIHO OCTAaTOYHOE YHCIIO
KaHAJIOB JUISI TapaHTUH 0CTyIIa K paguopecypcaM 0e3 orpaHMYeHnH u3-3a 00Jb1IoN oyepenu U T. . OgHuM
13 METOJOB, KOTOPBIH oOecrednBaeT IMOKOE€ COBMECTHOE HCIIOIBb30BAaHHME OIEPaTOpaMH PaguopecypcoB
OJTHOM W TOHW K€ TOJIOCHI, SBJSAETCS muHaMudeckni BeIOOp dacToThl (DFS). O0BsicHeHHMe 3TOTO MeTona
npuBoautcd B [Ipunoxenun 2.

MoOuILHOCTE

HIupokononocaeie RLAN moryT ObITh JHOO ICeBIO-(GDUKCUPOBAHHBIMHU, KaK B Cllydyae HACTOJBHOTO
KOMITBIOTEPA, KOTOPBHIM MOXKET OBITH NEPEMEIICH C MeCcTa Ha MECTO, WM TIOPTaTHBHBIM, KaK B cCiydae
TIEPEHOCHOTO MM KapMaHHOTO KOMITBIOTEPOB, pa0OTAOINX HAa aKKyMyJSTOpaX, KOTOPhIE TIEPEMEIIaoT B
ycioBusx oduca, Hanpumep. OTHOCHUTENBHAs CKOPOCTh MEPEIBMKCHUS MEXIY yCTPOWCTBAMH OCTAaeTCs
Hu3koil. B ycmoBusix ckmaga cetu RLAN MOryT ucmonbp3oBaThCs A MNOAACPKAHUS KOHTAKTa C
MMOIbEMHHUKAMH, TIepeABUTAIONINMHICI CO CKopocThio m0 20 km/4. YctpoiictBa RLAN, kak mpaBuio, He
pa3pabaThIBarOTCA AJIs1 UCTIOIH30BAHUS B aBTOMOOHIISIX HA OOJBIINX CKOPOCTSIX.

YcaoBus 3KkcILIyaTalliM M aclieKThl MHTepdeiica

[upoxomonocusie cet RLAN riiaBHBIM 00pa3oM CO31at0TCs BHYTPH 3/1aHUM, B orcax, Ha 3aBOJaX, CKIaIax u
T. 1. 1551 yerpoiictB RLAN, pa3BepHYTHIX BHYTpH 30aHHUM, U3Ty4eHNs OyAyT YMEHBIICHBI CTPYKTYPOU 3IaHUsL.

Cern RLAN wucmonbs3yroT Majble YPOBHH MOIIHOCTH H3-32 KOPOTKHX DPAacCTOSHUHA NpU padoTe BHYTPH
3aHus, U TIOTOMY YTO Tak mpeanucaHo Permamentom paamocBsizu MCD. TpeOoBaHHs MO CHEKTPaTbHOU
TUIOTHOCTH MOIIIHOCTH OCHOBaHBI Ha 0a30BOil 30He oOcmyxkuBaHus oTaenbHoH cetn RLAN, kortopas
ompenensieTcs Kak Kpyr ¢ paamycom or 10 mo 50 m. Korma TpeOyroTcs Oosiee KpymHBIE CETH, TO
MHOrocoToBble ceTd RLANS Moryt OBITH JOTMYECKHM CBS3aHbI MOCTaMHM WM MapUIpyTH3aTOpaMu U
00pa3oBBIBaTH OOJIbBIINE CeTH 0€3 YBETMUYCHHUS UX Pe3yIbTUPYIOIIEH CIEKTPaIbHOM IVIOTHOCTH MOITHOCTH.

Jnist mocTrKeHus TUIOIIA Il IOKPHITHS, YKa3aHHBIX BBIIIIE, Ipearonaraercs, 94to cetd RLAN TpeOyroT MUKOBBIX
3HAYCHUH CTIIEKTPATLHON TUIOTHOCTH MOITHOCTH TTpuMepHO 12,5 MBT/MI1 B pabodem auamnazone gactot 5 [T,
Hexotopble cTanmapThl Nepeaayl JaHHBIX UCIIONB3YIOT 0o0Jiee BBICOKUE 3HAYCHHS CIICKTPAIHLHOHN IIOTHOCTH
MOIITHOCTH [Tl MHUIMAM3ANWN U YIPaBICHUS MOITHOCTHIO TEepPeAadd B COOTBETCTBHH C OIIEHKOW KadecTBa
pamuonuHuU. DTOT MeToJ| Ha3biBaeTcs perynupoBkoi momHocty (TPC). Tpebyemasi criekTpaibHasi IIIOTHOCTh

3 "RLANS: Paspa6oman MCD-R", npencraBieH Ha cemuHape paboueil rpymmsi WPSA MCD-R 1o HOBbIM
TEXHOJIOTUSIM U yciyram, JKenesa, 2 nekadps 2003 r.
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MOIITHOCTH OOBIYHO TIPONIOPIIMOHATBHA KBaApary pabodeid dactoThl. [lo OombIIoMy cuery, CpemHsst
CIEKTpabHas TUIOTHOCTh MOIIHOCTU OYJIET CYIIECTBEHHO HIKE, YeM ITUKOBOE 3HaueHue. YcrpoiictBa RLAN
HCTIOJB3YIOT YaCTOTHBIN CHIEKTP COBMECTHO Ha BPEMEHHOW ocHOBe. Paborta paguocucTeMbl OyJeT MEHSThCS B
3aBUCHMOCTH OT MCIIOJIb30BaHHUS, B TOM, UYTO KacaeTCsi IPUIIOKECHUS U BPEMEHHU CYTOK.

CoBmectumocth ¢ IMT-2000

Ceru RLAN wmoryt paborats copmectHo ¢ IMT-2000 u qpyruMu moABMKHBIME (COTOBBIME) CETSIMU. XOTS
BosMoxkHOCTH [MT-2000 0OecriednBarOT BHIMMOJHEHWE MHOTHX (DYHKIHHA MOOHMIBHOCTH U 00ecnednBaroT
9KOHOMHYECKH  3(QQEKTHBHOE TOKpBITHE  Ooipmmx  obmacted, cetu RLAN  obecneunBaroT
BBICOKOKAYECTBEHHYIO IIepellady IOaHHBIX C OOJBLION MNPOMYCKHOW CIOCOOHOCTBIO B OIpPEICICHHBIX
obyacTsx (TOpsSYMX TOYKAX), U B HACTOSIIEE BpeMs MIMPOKOMONocHbIe ceTH RLAN Mo3BOJSIOT MONYy4YUTh
CKOPOCTH Iepeadyn JaHHbIX 10 54 Mout/c?.

JAunaMmuyecknii BHIOOP 4aCTOTHI

[Ipu guramudyeckoM BeIOOpe yacTtoThl (DFS) Ha Bcex y3max RLAN moctymHBI Bee pamgmopecypchl. Y3e,
OOBITHO y3eN yTpaBleHUS WIM Todka moctymna (AP), MoxeT BpeMEHHO paclpeleluTh KaHall, U BEIOOD
MOJXOMAIIET0 KaHaja OCYIIECTBISIETCS Ha OCHOBAaHMM OOHAPYKECHHBIX IIOMEX WM ONpPEAETICHHBIX
KpUTEpHUAX KadecTBa, HampuMep Cuie mpuHuMaemoro curHaina, C/I, u T.m. Jnsgd mnomydeHus
COOTBETCTBYIOIIMX KPUTEPHEB KauecTBA M MOOWIBHBIE TEPMHUHANIBI, U YCTPOWUCTBA OOCTYIA PETYyISPHO
BBINOJIHSIOT U3MEPEHUS U COOOINAIOT UX Pe3ybTaThl Ha OJIOK, KOTOPBIN OCYIIECTBIISET BHIOOP.

DFS moxeT ObITh pa3BepHYT JJIsi TAPAHTHH TOTO, YTO BCE JOCTYIHBIC YaCTOTHBIC KaHAIBI HCIIOIB3YIOTCS C
OJIMHAKOBOU BEPOSITHOCTHIO. DTO MOBHIIIAET 10 MAKCHMYMa JOCTYITHOCTh KAHAJIOB JIJIst y3J1a, KOT/Ia OH TOTOB
nmepeaaBaTh, a TaKXKe TapaHTHPyeT, YTO, KOrja OOBEAMHSACTCS OOJNBIIOE YHCIO IOJIb30BaTENEH,
paaroYacTOTHAsE SHEPIHs PACIpenessieTCsl paBHOMEPHO MO BceM KaHanam. IlocienHee siBJI€HHE ympomaet
COBMECTHOE HCIOJIb30BAHNE YacTOT C JAPYTHMH CIy:KOaMH, KOTOPbIE MOTYT OBITh YYBCTBHTEIBHBIMH K
CYMMapHBIM MOMEXaM B KaKOM-THOO OINpEIeICHHOM KaHaie, HarpuMmep, MPHEMHUKH KOCMHYECKOTO
0a3upoBaHMUsL.

Merton TPC npe€aAHa3HAa4YCH MAJid YMCHBIICHUS W3JIMIIHETO HOTpC6J’IeHI/I$[ MOIIIHOCTH Ha YCTpOﬁCTBC, HO
TAKXKC U yHIpomacT MOBTOPHOC HUCIIOJIB30BAHHUEC CICKTpaA 3a CYCT YMCHBIICHUA NAJIbHOCTU MOMEX OT Y3JIOB
RLAN.

pumep cucrembl R-LAN Gosb110ii emkocT

Lentp uccnenoanuii snexrpocsssu, Kanana, paspaboran skcnepuMeHTanbHyro cucreMy R-LAN Gonbioi
eMKocTH Ha Oa3e texHojoruum DVB-S PHY B mpsamoM HampaBneHnu (HHUCXOZSINAs mepemada) U Ha Oasze
texHoyornn 802.11 PHY TexHOoMOTHS B 0OpaTHOM HampaBiieHHH (Bocxozsmias rmepenada). OHa padoraer B
muamnazone S [T, UCKIIOYEHHOM W3 JUIEH3WPOBAHUSA, M €€ OOJbIIas €MKOCTh OOyCIIOBIEHA BBICOKOMH
CTCIICHBI0 TOBTOPHOTO HCIOJB30BAHUS YacTOT, IMOJYyYyaeMOW 3a CYET CHEIMaJbHOW aHTEHHBI 0a30BOH
CTaHIIMU TUMAa "poseTka', co3mamomeld 24 -HIEKTPOMAarHUTHO W30JIMPOBAHHBIX MHKPOCOTHI, KOTOPHIE
Ha3bIBAIOT JIETIECTKAMH, B KOTOpPOH 4 dacTOThl MOCIEIOBATEIHHO MOBTOPSIIOTCS B T'OPHU3OHTAIBHOMN
IUIOCKOCTH. B kaxoM nenectke aDOHEHTY MOXKET OBITh JOCTYITHA MPOITYyCKHAasi CIOCOOHOCTE 110 22 MouTt/c
B mpsiMoM # 110 9 MoOwut/c B oOpaTtHOM HampaBieHHH. CucTeMa WCHOJb3yeT KOTHHTUBHYIO TEXHOIOTHIO
paaroCBs3n, KOTOpas KOHTPOIUPYET pabodme MOJOCHI MPSMOTO W OOpPAaTHOTO KaHAJOB W aBTOMAaTHYECKH
peryiHupyeT MPUCBOCHUS YACTOT B CUCTEME W 3.M.M.M., TAKUM 00pa3oM, IMPU KOTOPOM TOMEXH COCCIHHM
CHUCTEMaM, HCIONb3YIOUIUM T€ K€ YacTOThl, MOJABISIOTCS WIM HUCKIOUYalTcs. B KadecTBe yacTu
KOTHUTHUBHON TEXHOJOTHH PaauoCBs3u cuctema ucmoib3yer DFS. IMomHoe o0opymoBaHuMe IOIB30BATENs
CIeNIaHO M3 IUIOCKOW KBaJApaTHOW aHTEHHBI pazMepoM 18 x 18 cM u TommuHON 2,5 M, B CONEPKHUT BCIO
HEOOXOUMYIO ANMEeKTpOoHUKY. OOBIYHO cHucTeMa paboTaeT ¢ UCIOIb30BAHUEM TOPOJCKUX ONTOBOJIOKOHHBIX
MarvcTpalbHBIX CETeH ISl YMEHbBIIECHUS OTPOMHBIX 00BEMOB OECIPOBOMHOTO TpaduKa, KOTOPHIH MO HUM
nepenaercs. Paguyc paboTel MoxeT nocturats 4,8 kM, 00s19HO prMepHo 1500 MEeTpoB B yCIOBUSX MPSIMON
BHJIUMOCTH, ¥ MCHbIIIC MTPH HAJIUYUU MPENSTCTBUH, npenocrasiser yoiryru TCP/IP, Takue kak Bujeo-mo-
3anpocy, VolP 1 untepHer.

4 Toapo6Hoctu cMoTpute B Pesomonuu 229 (BKP-03).



Question 20-2/2

15

Taoauna 1 — TexHuyeckne napamMeTpbl IMUPOKONOJOCHBIX NpuJao:keHuidi RLAN

Ot Tpe60BaHI/I$I 3aBUCAT OT HAHMOHAJIBHBIX U PECTHOHAJIBHBIX PCTJIaMCHTOB.

Cranaapr cetn IEEE IIpoekT IEEE IpoexT 802.11 ETSI BRAN ETSI BRAN MMAC HSWA
802.11a" HIPERLAN 1 HIPERLAN 2@ HiSWAN a
-11b 11g ETS 300-652
Meron noctyna | CSMA/CA CSMA/CA, CSMA/CA TDMA/EY-NPMA TDMA/TDD TDMA/TDD
SSMA

Monynsuus 64-QAM-OFDM CCK 64-QAM-OFDM | GMSK/FSK 64-QAM-OFDM 64-QAM-OFDM
16-QAM-OFDM (pacumpstronmii - | 16-QAM-OFDM 16-QAM-OFDM 16-QAM-OFDM
QPSK-OFDM KOJI 3 QPSK-OFDM QPSK-OFDM QPSK-OFDM
BPSK-OFDM 8 xommnekcueix | BPSK-OFDM BPSK-OFDM BPSK-OFDM
52 nopHecymux YHIIOB) 52 nopHeCymux 52 nogHecymux 52 nopHecymmx
(cMm. Pucynok 1) (cMm. Pucynok 1) (cMm. Pucynok 1)

CkopocThb 6,9,12,18,24,36,48 |1,2,5.5,6,9,11, 12,18, 24,36,48 |23 Mo6ur/c (HBR) 6,9,12,18,27,36u 6,9,12,18,27,36

repenadn u 54 Mowurt/c u 54 Mowurt/c 1,4 Mowut/c (LBR) 54 Mowurt/c u 54 Mowurt/c

JAHHBIX

IMonoca gacror |5 150250 MI'ng 2 400-2 483,5 MI'n ot 5150 1o 5 300 MI'y B 51505350 u or 5 150 mo
5725-5 825 MI'y HEKOTOPBIX CTpaHaX OrPaHUYCHO |5 470-5 725 MI'u® 5250 MI'u®

5250-5 350 MI'u®

ot 5 150 10 5 250 MI'y®

CeTka KaHaJioB

Pasnoc xanamoB
20 MI'g

Pasnoc xananos 25/30 MI'g
3 kaHana

23,5294 MI'u (HBR)

3 kanana B 100 MI'1g

" 5 xaHayioB B 150 MI'g
1,4 MI'u (LBR)

Pasnoc xanamos 20 MI'n
8 xananos B 200 MI'g

11 kananos B 255 MI'g

Pasnoc xanamoB
20 MI'ng

4 xaHaja B

100 MTI'g

1)

@

3)

Jnst monocet ot 5150 no 5250 MI'y npumensiercs 1. 5.447 Pernamenta panuocsssu (PP).

TlapameTpsl pusnueckoro yposHs sBisitorcest oommmu it crangapros IEEE 802.11a u ETSI BRAN HIPERLAN 2, u HISWANa.

WATM (GecripoBO/iHBII aCHHXPOHHBII PEXUM Nepeaun) U ycoBepieHCcTBOBaHHbIH [P ¢ QoS npeanazHayeHs! Ui ucnonb3oBaHus npu ¢pusndeckom tpancnoprupoanud ETSI BRAN HIPERLAN2.

HUcrounuk: Pexomennanns MC3-R M.1450-2; XapakTepuCTHKH INPOKONOIOCHBIX JTOKAIBHBIX paxuocerel; (Bormpocst MCO-R 212/8 u MC3-R 142/9)
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TexHu4eckne mapaMeTpsl sl ITUPOKOTONOCHBIX npritoskeHuit RLAN (oxoruanue)

Jdononuurtenbubie cranaaprTsl 802.11, noayexamue paTuuKanuu HAITUOHAJILHBIMHA U
PerMoHAJbHBIMH OPraHU3aANHAMH?

Cranmapt | Ommcanue

802.11d Homnonuser 802.11 ypoBens MAC (ympaBieHue JOCTYNOM K Cpefe Mepefayd), YUUThIBas
PETYJIATOPHBIC OTPAaHMYCHUS, KOTOPBIC PAa3lIMUHbI B Pa3HBIX CTPaHaX, MO3BOJSIET pa3MeIlaTh
00opymoBaHHUeE 3a CUET BEIOOpa BepcHuu mporpammel [13Y.

802.11e Homomasier MAC ypoBeHb, IpeAOCTaBIsIA (DYHKIMH YIIPABICHUS Ka4€CTBOM OOCTYKUBaHUSL.
Bynet npuMeHSThCS K pa3nudHbIM GusndeckuM ypoBHaM (802.11a, b u g).

802.11f CBsi3p MeXJy TOYKaMHU JOCTyma JUisi OOECICUeHUS WX B3aUMOJCHCTBUS B YCIIOBHUSIX
MIPUMEHEHUS anmapaTypbl pa3HBIX IMPOW3BOAWTENCH, B YACTHOCTH, KOTJAA JCIIO KacaeTcs
pOYMHMHTA.

802.11h JononHenue A1 COOTBETCTBUS € EBpONEHCKMM  pErIaMeHTOM, OTHOCAIIUMCS K

obopynoBanuio B moinoce 5 Tm, koTopas WMHTEHCHUBHO HCIIONB3YETCS ISl CITyTHUKOBOM
cBsa3u. ObecneunBaeT AMHAMUYECKUI BEIOOp KaHala U PEryJIHpOBKY MOIIHOCTH U3TyUYCHHUS.

802.111 Homomuenne mnss MAC ypoBHS Ui TIOBBIMIEHHS] O€30MAcCHOCTH 3a CYET OOeCIeYeHHs
anprepHatuBbl pemeHuto  WEP (CekpeTHocTh, SKBHBajeHTHas mpoBoay). Mcmomb3yer
mmppoBanne 802.1x u OyneT KMCHONB30BaTh YIydIIeHHBIH craHaapT mudpoBanus AES.
Byner mpumenstecs xk 802.11a,bu g.

1.2.2 CucremMbl (UKCHPOBAHHOIO IIMPOKOIOJOCHOT0 0ECPOBOIHOIO J0CTyNA

1.2.2.1 Marpuna IEEE 802.16 u ETSI HiperMAN

W IEEE 802.16, u ETSI HiperMAN mnpenHazHa4eHbI Ui MIHPOKOIIOIOCHOTO TOCTYTA, MPEAOCTABIISIOMIETO
oecipoBogroe DSL coeamHeHWEe IOMAITHAM TIOJB30BATEsIM, MaJlOMy W CpeaHeMy OHM3Hecy, Kak It
(PMKCHPOBAaHHBIX, TaK U AJISI KOUEBBIX MPUIIOKEHH, TTIaBHBIM 00pa3oM, B o0nacTax, rae coequHennus DSL
HE MOT'YT OBITh IIPEIOCTABICHBI IIPOBOHBIMU CETSIMHU.

IEEE 802.16 u IEEE 802.16a.

B 2003 roxy IEEE omy6mukoBan ctaggapt 802.16a [2], KOTOpBIH sBIIsIeTCA qoToaHEHHEM K cTanaapty IEEE
802.16 [1], B koropom paccMmarpuBaroTcs "M3MeHeHHs ympaBieHHs IOCTYIIOM K cpele Iepeladd u
cnenuduKayy JOMOTHUTENFHOTO (hr3mueckoro ypoBHs mis 2-11 I'Tr".

Kirouepoii dynknueit paguonnarepdetica IEEE 802.16 sBnseTcs ypoBeHb YIPaBJICHHUS IOCTYIIOM K Cpele
nepenaun (MAC), KOTOpeI OmpenenseT MEeXaHW3M YIPaBICHHA JOCTYNIOM K paJAMOCHTHalIaM. YpPOBEHb
MAC cranpapta I[EEE 802.16 ocHOBaH Ha MHOTOCTaHLIMOHHOM JOCTYIIE TIO 3alpocy, B KOTOPOM Iepeaauu
pacmpenensoTcss 0 BPEMEHH B COOTBETCTBHM C IPUOPUTETAaMH M JOCTYNHOCTBIO. OJTa pa3paboTka
o0ycioBIeHa HEOOXOUMOCTBIO TIPEIOCTABICHUS JJOCTyIa OMEPaTOPCKOrO Kllacca K CETSIM CBSI3U OOIIero
MOJIb30BAaHUs Ha TOCTEeIHEH MUie ¢ MoJHOMacTaOHOH moanepkkoit QoS. Cucrema Jierko odecreurnBaeT
nepeaady OOOLICHHBIX AAHHBIX HWHTEPHETAa M JAHHBIX, HNOCTYNAIOIIMX B PEaJbHOM BPEMEHH, BKIIOYast
JIBYCTOPOHHHE TIPHJIOXKCHHUS, TaKHe KakK Iepelada rojoca, BUACOKOH(PEPEHI-CBSI3b WM WHTEPAKTUBHBIC
WTPBI.

Cranmapt 802.16a ompenensier Tpu pekuMa (PU3MUYECKOTO YPOBHS, KOTOPBIE JOJDKHBI HMCIOIB30BaTHCS B
nosocax yactot 2—11 I'T':

. SCa (Omgna Hecymas ans 2—11 I'T'm);

> Pexomenpanus MCD-R M.1450-2, "XapakTepuCTHKM HIMPOKOMOJOCHBIX JIOKANbHBIX paauocereil”, (Bompockl

MCD3-R 212/8 u MC3-R 142/9).
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. OproronansHoe 4actoTHOe pasaenenue (OFDM), ocHoBanHOe Ha 256-ToueuyHoM BII®; mis storo
peKkrMa OIpeieiCHa J0MOJHUTEIbHAS MOTHOCBA3aHHas Tonojiorust (Mesh);

. OFDMA, ocHoBanHoe Ha 2000-troueynom BII®; OFDMA wucnonb3yercss Kak B
BOCXOIATIIEM/TIPSIMOM, TaK B HUCXOJISIIIIEM/00paTHOM HaIPaBJICHUSX.

Ot PEKUMBI HE ABJIAIOTCA B3aI/IMOI[eI\/'ICTBYIOIlII/IMI/I, 1 COOTBETCTBYIOINAA UM CUCTEMA MOXKET UCIIOJb30BaTh
TOJIBKO OJWH U3 HUX.

Bce pexxumbr 00ecniednBatoT BHIITOJHEHUE CIEAYIONINX (yHKITHA:

. Ionnepxka FDD u TDD, Britouas nonyayriekcHyto cBsa3b CPE B pexxume FDD;

. Bricokast 3eKTUBHOCTh HCIIOJIb30BAaHUS CIIEKTPa M BBICOKHE CKOPOCTH TEpeNavyd JaHHBIX [0
72 Mb6wut/c B kanane mupuHoi 20 MIm;

. AnantusHas moayisiusa ot QPSK ¢ koaddummentom 1/2 1o 64QAM ¢ xosbdunmentom 3/4 s
pexxumoB OFDM u OFDMA, u mgaxe 6osee BRICOKHE YPOBHH MOIYJISLUH 1is pexuma SC;

. [Iupoxnii auamna3oH 3HAYCHWM IMUPHHBI KaHama ot 1,25 MI'm mo 28 MI'm, peanpHbIe pOodMH
B3aMMOJICHCTBUS JOJDKHBI OBIThH OmpeseieHsl B ctanaapte 802.16REV;

. Bonpmioit paguyc cotrbl 10 50 kM B pexume P-MP npu ucnonb3oBaHMM HamlpaBieHHBIX BHEITHHX
aHTEHH.

[MapameTpsl 1J151 HOBEIIMX AHTEHHBIX CHCTEM

. Anroputmbl muQpOBaHUS BRICOKOH O6e30macHOCTH KpunTorpadudeckoit 3ammuthl Tpaduka (TEK):
—  3-DES c 128-6utoBsiM Ki1r0doM (Tt 1);
— RSA ¢ 1024-61TOBBIM KJIFOYOM.

Hanbueiimas crangapruzauus IEEE 802.16

Ha xonen 2003 rona paspabatsiBanuch npoekTsl 802.16:

- mepecmotpa (802.16REVd) mo ynydmieHHWIo CyIeCTBYIOIIUX PEXHUMOB (HH3UIECKOTO YPOBHS
(PHY) u onpenenenuto npoduieil B3auMoIeHCTBHS;

— nononHeHust (P802.16e) mis momnepKKu paboThl B TOABM)KHOM PEKHME, a WUMEHHO B PEXHME
nepenavyd  OOCTY)KUBaHUS U OKOHOMHMU JHEPIUMH; TOJBMKHBIC CHUCTEMBI OYIyT WHCIOJIL30BaTh
ynyumieHasle pexumsl PHY, omnpenenennsie B 802.16REVd; 3aBepieHne oxumaercss OCEHBIO
2004 rona.

Bynymue moaBHKHBIE CUCTEMbI PaJMOCBS3H OYIYT MOJJEPKHUBATH BHICOKHE CKOPOCTHU IEpeAadd aHHBIX,
BBICOKYIO MOOMJIBHOCTB, BBICOKYIO HPOITyCKHYIO CHOCOOHOCTH M BbicOKOe QOoS. IToCKONBKY NOCTYIHBIN
CHEKTp paJrovyacTOT OTPaHWYEH, OCHOBHOHM MpoOiieMol s OyIyImUX MOABMKHBIX CHCTEM PallOCBSI3U
Oyznet BIcOoKas 2(EKTUBHOCTH UCIIONB30BaHU CIIeKTpa. boiee Toro, ckopocTy nepenadn 1 KaueCTBEHHBIE
NOKa3aTeNld JIOJDKHBl MAaclITaOUpoOBaThCs ISl PAa3MUYHBIX yCIOBUH pabOThl M MpUIOXKEHHWH (Topof,
MIPUTOPO/JI, CENTLCKAsi MECTHOCTB).

ETSI HiperMAN

I'pynma ETSI BRAN HiperMAN paspaboTana Tpu y»e YTBEpKACHHBIX CTaHIapTa!
. TS 102 177, xacarouuiicsi pU3MUECKOTO YPOBHSI;

. TS 102 178, xacarommiicst pU3MIECKOTO YPOBHS KaHaJla IIepeiadul TaHHbIX;
. TS 102 210, onpenenstonmii mpouIH B3aUMOIEHCTBHSI.

I'pymmna ETSI HiperMAN B TeueHue Tpex JIeT mpoliecca BEIOOpa U yTBEPKACHUS:

. mpuHsITa 32 0cHOBY cTaHmapThl 802.16 u 802.16a; 3TOT BEIOOpP MO3BOJISET UMETH TE K€ (DYHKIIHH,
YTO U paHee OMUCaHHbIC Ui cucTeM crangapra 802.16;

. BeIOpana pexxum OFDM ¢ 256-toueunsiv BI1®D, B kauecTBe JIydIIIero 0 COOTHOIICHHIO IIeHa/KaueCcTBO
pelieHus 11 paboThI IIMPOKOIIOIOCHOM CBSI3U MPH OTCYTCTBHU npsiMoii BuuMocTH (NLOS);
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. ynyummmia pexxum OFDM, no0aBuB [neneHne Ha TMOAKAHAIBI B BOCXOMASIIEM/00pPaTHOM
Hamnpasieanu (OFDMA), 16 moakaHaioB, UCIOIB3YIOMIMX CIICIUATBHBIA KIACTEPHBIN TTOIXOI, IS
JIOCTHKECHHUST:

—  YCWICHHUS B CHCTEME BOCXOJAIICTO HampamieHus Ha 12 nb Beliie, Onarogaps KOHICHTPAIUU
SHEPIHH;

—  CKOPOCTH TepeJadd IIHUPOKOTIONIOCHBIX JAHHBIX B MOJAKaHaie Ha TrpaHune coTsl (50 KOuT/c B
nojoce mupunoit 3,5 MI'n, npu QPSK ¢ xo3ddurnmentom 1/2); ckopocTh mepenadu TaHHBIX
YMEHBIIACTCS C YBEITMUCHUEM UKCIIa MOJKaHAJIOB;

—  MaKCHMaJbHOUW MPOIMYCKHON CIIOCOOHOCTH U MajoW 3aJIep>KKU NP Pa3IUYHbBIX TUIAX Tpaduka
(IP u TDM);

—  YCTOWYHMBOW pabOTHI, YaCTOTHOTO PAa3HECCHMsI, XOPOIICH IMOIACPKKA TSI HOBEUITNX aHTCHHBIX
cucteM (AAS).

Crangapt HiperMAN DLC npunaumaer 6omnbiryto yacts pexuma 8§02.16 MAC — OFDM. JlonoiaHuTensHO
craggapt HiperMAN DLC obecrieunBaeT oaIepKKy IEICHIIO Ha TIOIKAHAIBI B BOCXOISIIEM HAIPaBICHIH
U YTOYHSET pexuMbl pactpeneneHust ARQ/BW 3ampoc/BW.

Osxupaercst, uyto yacts ctangapta IEEE 802.16REVd (2004), kacaromasics OFDM, OyzaeT cooTBETCTBOBAThH
ETSI HiperMAN.

Janbueitmas crangapruzanus 1 ETSI HiperMAN

B mnacrosmee Bpems ETSI paspabaTeiBaeT NpPOEKTHI YETHIPEX HOBBIX CTaHAAPTOB JUIA IOAAEPIKKU
B3aMMOJEHCTBUS U yripaBieHus cucteMbl HiperMAN:

. [IpoBepka COBMECTHMOCTH C YPOBHEM YIIpaBieHHUS KaHajaoM mepenaun gaHHbIX (DLC) — Yacts 1:
PICS;
. [IpoBepka COBMECTHMOCTH C YPOBHEM YIIpaBieHHUsS KaHajaoM mepenaun gaHHbIX (DLC) — Yacts 2:

Crenun¢ukaius CTpyKTypsl HCIIBITaTeIbHON YCTaHOBKH U 3a7aun TectupoBanus (TSS & TP);

. [IpoBepka COBMECTHUMOCTH C YPOBHEM yTpaBiieHus1 kaHanoM nepenadyn nanapix (DLC) — Yacts 3:
Omnucanue ucbITaTeIbHON ycTaHOBKH (ATS);

. VYmpasnenue cetbro: MIB.

PaboTbl 0 MpoBepKe COBMECTUMOCTH BEAYTCS TOJ PYKOBOJICTBOM clielHaincToB LleHTpa KomMmneTreHnuu B
obnactu npotokona u ucneitanuit ETSI (PTCC).

Osxupaercs, 4T0 IPOoGIIA B3aMMOACUCTBUS OYIyT CO3/IaHBI JUIS TOAJEPKKU Paclpelle]ieHnid B Jrara3oHe
5,8 TTm.

B 6ynymem ETSI BRAN MoXkeT Takyke pacCMOTPETh OABM)KHbIE IPHIIOKEHUSI.
IIpumep pa3BepTHIBAHUA

CnpaBo4Hble JOKYMEHTbI

[1] Crannmapt IEEE 802.16: Pamgmomnrepdeiic anst cucreM (UKCHPOBAHHOTO IHHPOKOMOIOCHOTO
OecripoBogHOTO HocTyna — 2001 rox.

[2] Crangapt IEEE 802.16a: Jlononnenue 2: M3MeHeHHs yIpaBiIeHHUs JOCTYIIOM K cpejie Iepeaadu u
crieruUKaIIy TOMOITHATEIRHOTO Gu3ndeckoro ypoBHs mist 2—11 I'T'r — 2003 ro.

[3] IEEE L802.16-03/16: IEEE 802.16 Ilpunoxenue k mucbMy o B3ammMojneiictBun B MCD-R:
www.ieee802.org/16/liaison/docs/L.80216-03 15.pdf

[4] ETSI TS 102 177 2003-09; Ilupokomonocusie cetn paamomoctynma (BRAN); HiperMAN;
Ousuueckuil yposens (PHY).

[5] ETSI TS 102 178 2003-08; LLupokxononocHsie cetn paguonoctyna (BRAN); HiperMAN; YpoBeHb
yhpaBJieHHus kKaHajioM nepefadu nanHeix (DLC).

[6] ETSI TS 102 210 2003-08; Ilupokomonocusie cetn paamomoctynma (BRAN); HiperMAN;
[podunu cucremsr.
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1.2.2.2 IMT-2000 becnipoBoanbIii 200HEHTCKHI IIMPOKONOJIOCHBIN J0CTYN

Poct ycnyr cotroBoii 6ecripoBOIHOI CBS3M BHOCHT CBOil BKJIaJ B OBICTPOE pa3BUTHE COBPEMEHHOTO pPBHIHKA.
BonpmmHcTBO onepaTopoB nuO0 Hadand pa3BepThIBaHWE, JTHOO HAaXOIATCS B MpOLECcCEe pa3BepPTHIBAHUS
cucreM WLL, KoTopble TakKe Ha3bIBAIOTCSA cHUCTeMaMH (huKCcHpoBaHHOTO OecnpoBoaHoro poctyna (FWA),
ucnonb3ys texnosnorun IMT-2000. Hecmotpst naxke Ha TO, yto TexHosoruu IMT-2000 mpenHa3HavyeHbI,
[JIaBHBIM 00pa3oM, I MPeJOCTaBICHNS yCIYyT MOABMXKHOM IEKTPOCBSI3H, OHU MOTYT IPEAOCTABISATE COOOH
JNCUCTBEHHYI0 M  OKOHOMHYECKH OS(QEKTHBHYIO  albTCpPHATUBY  TEXHOJOTHAM  (DUKCHPOBAHHBIX
LIMPOKOTIOJIOCHBIX U MPOBOAHBIX JIMHUH CBSI3H.

B uactHocTtH, ucnonp3oBanue cucreM WLL Ha ocHoBe TtexHosormii IMT-2000 MOXXeT CyIIECTBEHHO
COKpaTUTh pacxo/Ibl olepaTopa, HeoOX0IUMbIe IS pa3BepThiBaHusI ceTH WLL ¢ ucnonbp3oBaHueM OoJbIICH
YaCTH CTAaHIAPTHBIX CETEBBIX KOMIIOHEHTOB, KOTOPBIE 00pa3yroT CETh MOABIKHON CBSI3U. DTO B IOMOJTHEHUE
K BBICOKOH 3((EKTHUBHOCTH HCIONb30BaHMUSA CIEKTPa M COBMECTUMOCTH, CBOMCTBEHHBIM TEXHOJIOTUSIM
IMT-2000. Omneparop MoOxeT JUOO IOMOJHHUTH CBOIO CYIIECTBYIOIIYIO CEThb TOABMKHOM CBSI3M IS
npenocrapnenust ycryr WLL, mmubo co3mate coBepiieHHO HOBYHo cuctemy WLL. Brwicokas crermeHb
ruokocTH, obecneumBaemas cucreMamu IMT-2000, memaeT WX HACATBHBIM BBIOOPOM IUISI OTIEPATOPOB,
KOTOPBIE IUIAHUPYIOT IPENOCTABIATh yeiuyru WLL.

Xots cymiecTByeT MHOXeCTBO npyrux TexHomoruii IMT-2000 u welMT-2000, koTOpbIe CIIOCOOHBI
IpenocTaBisaTh yeayra WLL, B taHHOM pa3zene pacCMaTpUBAIOTCS MIPUCIIOCA0IMBAEMOCTh M YCTOMYHUBOCTh
texHosorun CDMA2000 ayis npenoctaBineHust yeayr WLL.

Kitouessie pynkumu yeayr WLL Ha 6a3e CDMA2000, B ononHeHue K mepeyrciaeHHsM B pasaene 11.2.3.1
3TOr0 OTYETa, BKIIOYAIOT B ceOsl.

. ITo3BonseT obecneunTh yCTOWYMBOE pa3BUTHE B HAIpaBlIEHWH K MOJTHOCTHIO IP-cucremam (3G u
MOCIIEYIOUNE CTaHAAPThI), MCIOJIB3YIOIIUM apXUTEKTypbl MynbTUMenuiiHoro noMeHa (MMD)
u/unm MyasTuMenuitHo [P-moncucremsr (IMS).

° HpCZ[OCTaBJ'IﬂCT OAHOBPEMCHHO YCJIYTH Ie€peaadyr rojioca U BHICOKOCKOPOCTHBIC YCIYTH Nepeaaduun

nmaaaeiX. Cxkopoctr 3 MOuWT/c B HHCXOIAMEM HampaBieHHH u 1,8 MOHWT/C B BOCXOASIIEM
HampasJeHuH, ¢ ucronb3oBanueM CDMA2000-1X EV-DO.

. LlenTpanu3oBaHHas apXUTEKTYpA.
— IIpenmocTaBiseT 3HAYNTENBHBIC TPEUMYIIECTBA MTPH UCTIOJIB30BAHUH AJITOPUTMOB OOBEIMHEHHS
BOKOJIEPOB, BEIOOpA Kapa PETyIUPOBKH MOITHOCTH.
. [HozBonser cmemuBarh Hecyue CDMA-1X u 1X-EV.

. [MpenoctaBnsier (QYHKOMH CIEUAIBHOTO BBI30BA M CHECLHAIBHBIX TapH(OB ONpeleeHHBIM
rpynmaM TIOoJb30BaTeleld W/WIM OTICIbHBIM MOJNB30BATENsIM B 3apaHee  ONPEIeNICHHBIX
reorpagMuecKuX MECTOIOIOKECHUSX.

— OOmas cuctema OMIUIMHTA U 00CTYKHUBaHHS MTOJIb30BaTeNEH.

. Oyuakumn niepenaun 1o pagauo (OTAF) m mporpammHble (DyHKIIMH TTO3BOJSIFOT MPOCTO M THOKO
NepeKOH(OUTYPUPOBATH CETH.
. VYcnyru, ocHOBaHHBIE HA MECTE PACIIONIOKCHUS.
—  MHoxecTBO Tapu(HBIX MIAHOB.
—  MHoroypoBHeBbIE yCIYTH.
— bonbie 10xon0B Ha 01HOrO a0OHEHTA.

° npeaoCTaBisACT IP—yCJ’Iyr‘I/I Ha OCHOBC MECTOIIOJIOXKCHHUA U ITOTOKA H.II/I(l)pOBaHHBIX ITaK€TOB.

. VY noBneTBOpsieT HaUOO0JIEe CTPOTUM PETYISTOPHBIM TPEOOBAHUSM 10 Pa3BEPTHIBAHUIO.
Tpunoocenus becnpogoouvix abonenmcexux nunul Ha dbaze mexuonoeuu CDMA2000:

Cucrema WLL mHa 6asze texHomorn CDMA2000 mommepkWBaeT MIHPOKOE MHOTOOOpasme IMPHIIOKCHHI.
OmnepaTopsl MOTYT COTPYIHHYATh C CYLIECTBYIOIIMMHU TOCTABIIMKAMU YCIYT Ha3eMHOW CBS3H, HAlpuMeED,
MOCTaBIIMKAaMH yCIIyT kabeabHoro TB, 3HepreTHueckuMy KOMITAHUSIMU W/WIIH OTIepaTopaMu OeCIPOBOTHOM
CBSI3U W TPEJIOKHUTH YCIYTH XOCTUHTA JUIS PA3IMYHBIX MPUWIOKEHHH. XOTS TaKue MPUIOKEHHS MOTYT
MIOAJICPKUBATHCSL C HCIIOIB30BAHUEM TOW K€ CETH W MPOTPaMMHOM MIaTHOpMBI, MOTYT MOTPEeOOBATHCS



20 Bomnpoc 20-2/2

crienuanbHble aboHeHTCKue ycrpoicrBa. Ha cnenmyromem pucynke (PucyHok 3) moka3aHO MHOXECTBO
Pa3IMYHBIX TPUIOKEHUH, KOTOpBIE MOTYT MpPEJOCTaBIAThCA C HCHOJb30BaHMeM cucteM WLL Ha Gaze
texHojgoru CDMA2000. Otu WLL ycayru moctymHbl ansi paboThl BO BCEX IOJIOCAX YaCTOT, B KOTOPBIX
pabotaet cuctema CDMA2000, marmpumep, 800 MI't, 1900 MI' u T. 1.

Pucynoxk 3 - IlpuioxkeHusi 0ecpoBOAHBIX A0OHEHTCKUX JIMHMH, MCHOJb3YHIIHX TEXHOJIOTHIO
CDMA2000

ToaLHUMOHHEIE BECNPOEDAHEIE NPMNOKEHHA - TpaAMUMOHHEE BECNpoBOAHEE YCTRORCTES

MpHno#ernA afoHeHToROR NHHKKM - PAAMOTENEDOHHBIE TayEKM

MpHNOKEHUA NEPEAadM JaHHbI - 2ETOMOBKMNEHEIE TENEHOHE

MpKAOXKEHKA, 30 aNTMROEAHHENE - YCTpoAcTEa af0HEHTCKOR MMHMM

ANA NONE30EATENA - Bnoku ceteerx wHTepdecoE

- CTAUMOHAPHEIE TEPMHHANE
- YCTpOACTER NEpeLEEH DaHHB X
- MHTepdefcel fakcMMHNEHDR CEAZKH
- Mepenaya AaHHEX © KOMMYTALWMER KAHAN0E
- MakeTHaa nepenada gadHex no TCRAP
- CneupankbHele yCTROACTEE 404 NPUAGKEHMRA
- VCTPORCTES CYMTEIBEAHMA HIMEPEHWA
- YCTpORCTES AEBYCTOROHHETD NERLNMHIE

[ONOCOEbLIE CETH

BecnpoeogHoi
KOMMYTATOP

BazoEbe
CTAHLMK

/- .
CeTH nakeTHOA
nepenaqs JaHHL Y

IIpunoxenuss WLL BxiarogaroT B ce0s d7IeMEHTHI MOOMIBHON WH(PACTPYKTYpBI, a TakkKe IpyTrue
JIOTIOJTHUTENIbHBIE DJIEMEHTBI:

. ®dukcupoBaHHOe a0OHEHTCKOE 000pyaoBaHue (paauoTeichoHHbIC TPYOKU, WM 000pyHAOBaHUE,
pa3Mmeriaemoe B nomemieHuu aboHeHTa, (CPE)) — MHorue nmpoaaBubl paanoTeraeoHHBIX TPYOOK
co3maroT aboHeHTCcKue ycTporictBa WLL, koTophie coBMecTUMEI ¢ nHbpacTpykrypoir CDMA2000.
B nacTosmee BpeMst BapraHTHl (GPUKCHPOBAHHOTO OSCIIPOBOIHOTO 000OPYIOBAaHUS BKIIIOUYAIOT B ceOs
TPaIUIIMOHHYIO panuoTeleOHHYI0 TpPyOKy, IIOJIHOCTBI0O HWHTETPUPOBAHHBIM OECIpOBOIHOM
HACTOJBHBIN OJIOK, OECTIPOBOHON CeTeBOl HHTEpdeiic, OecIIpOBOAHbBIE TaAKCO(OHBI, TEPCOHATBHBIH
Oa3oBble cTaHIUHU U T. 1. [IpomaBiel pamuorene@oHHBIX TPYOOK TakKe IUIAHHPYIOT BKIIOYUTH B
a0OHEHTCKHE YCTPOICTBA MOMOIHUTENbHBIE (PYHKIUU AJIST TOTO, YTOOBI PACIIMPUTh BO3MOKHOCTH
M0JIb30BaTENEH.

. [Ipo3paunocts (yHKIMM — st pabotel B KauecTBe ycTpoiictBa WLL 010K J0OMKEeH MMETh BUJ
YCTPOMCTBA MJIsI HA3eMHOM CBSI3M W TNPENOCTAaBISET YCAYrH M (YHKUHH, KOTOpble ObUIH ObI
MIPO3PAaYHBIMHU AJIsI KOHEYHOT'O ITOJIb30BaTeNsd. DTH (YHKIUHU BKIIOYAIOT B CEOSI:

— IIpo3payHOCTh PYHKIIUHK KOPIIOPATUBHON/IOMAIITHEN CBSI3H
*  COOTBETCTBYIOIINI BUI U OIIyIICHUE (TOHAIBHBIN BHI30B);
* IlepenanpaBneHue BbI30Ba;
*  TpexcToOpoHHUH BBI3OB;
*  OrpaHu4eHHe MO BHI3bIBAIOIIEH JINHUY;
*  OxugaHue BbI30BA U NIEPEKIIIOUECHUE BbI30BA,;
—  OKCIulyaTallMOHHAs MPO3pavyHOCTh
*  Koasl dpynkuuy;
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*  [lnansl HyMepaluu U yCIOBHBIC 0003HAUCHHUS,
»  KondunennuansHble IUIaHB HyMepanuw;
—  IIpospaunocTs peanusanuu
* Ilepenaya romnocoBBIX COOOLICHUI/IICHTPHI TOJIOCOBBIX COOOIICHHUH;
*  Y31bl 006CTy)KUBaHUS;
*  Touku ynpaBieHHs 00CTyKHBaHUEM.

JononnurtenbHble PYHKINH, KOTOPbIE, KAK 0KHIAETCS, JOJKHbI ObITh HHTETPUPOBAHbI B YCTPOIicTBA
WLL B 0yayuem

Paspemnienne Ha OOCTy’KMBaHWE — OJHA M3 KIIOYEBBIX (DYHKIUH B TPEJOCTABICHUU YCIYT Kak
MOJIBIKHOM, TaK U (YMKCHPOBAHHOW CBS3U SBISAETCS CIIOCOOHOCTH CETH Pa3NYaTh MOJIBHUKHBIX H
(UKCHPOBaHHBIX TIOJIb30BaTeNel sl 1eneil BeIcTaBieHUsS cuyeToB. TexHonorms CDMA2000
MPEIOCTABISACT TaKyl0 BO3MOXXKHOCTH YCTOHYHMBBIM CIIOCOOOM. BO3MOKHOCTH KOH(UICHIIMATBHBIX
cerel M moib30BaTeabCKuX 30H CDMA 103BONSIET OENUTh CETH OOIIEro IMOJB30BAaHMS Ha
cerMeHThl. Mcnonb3yst uaeHTU(GUKAIMOHHBIE HOMEPA CETEH, OCTABIIMKH YCIYT MOTYT pa3jindyaTh
pasITUYHBIC KIACCHl OOCITYKUBAHUS U B3UMATh C a00OHCHTOB Pa3IMYHYIO IUIATy HA OJHOM H TOM K€
¢u3nyecKkoM 000PYJIOBaHUU U MECTE Pa3MEIIeHHs. DTO MO3BOJISIET CO3aBaTh MEPCOHATIbHBIC 30HbBI
OWUTHHTa C PACIIUPEHHBIMA BO3MOKHOCTSIMU CETH JJIA OIOBEIICHHS II0Jb30BaTeNeH, IMyTeM
oToOpakeHHs OaHHepa Ha dKpaHe yCTPoicTBa, o003Hauaromero Tapud(s)/30H(bI) OMUTHHTA, KOT 1A
TOJIB30BATENb TIEPEMEIAETCS U3 OJHOT0 TreorpadyMuecKoro permona B apyroi. Kpome toro, ceth
TaKke 00eCIeYnBaET OTPAaHWUYCHHBIA JOCTYI, KOTOPHIH 3ampeniacT WHUIUAINIO, 3aBEpIICHUE H
nepenady oOCITy)KMBaHUS 3BOHKA 3a MpeesiaMy 3apaHee onpeelieHHON 001acTy.

Eme onmHo#t BakHOU (PyHKIMEH ceTH ABIISETCS TO, YTO OHAa 00eCIeYnBacT BO3MOXKHOCTH OOIIETro
OmuTHHTa ¥ 00CTy )KMBaHUS a0OHEHTOB JIJIsl YIIPOITICHUS €XeTHEBHOW paboThl oneparopa WLL. Ha
Pucynke 4 Hmke mokazaH croco0, MpHU MOMOIIM KOTOPOTO OOBEIUHSIIOTCS ICHTPHl OMIUIMHTA H
obcyxuBanus aboHeHTOB ceTeit WLL Ha 6a3e CDMA2000.

Pucynok 4 — O0bennHeHHbIH MEeHTP OWJUIMHIA U 00Cay:;KMBaHUsI a00oHeHTOB cucTeMbl WLL Ha 6a3e
CDMA2000

AKTHEMPOBAHME N0 pagHOKaHaNY
- MepBoHaYanEHOe AKTHEMDOBAHKE YCOYIH
- Homep tenedioHa
- Knwow "A" (MpeoTEpALLEHHE MOLEHHWYECTES)
OBHOENEHMA NpodknA a00HEHTa B TEPMWHANAK
(LMknuyeckoe aKTHEMPOBAHWE
- CNMCKM pazpelleHHOrD POy MUHM
- KoHpuaeHuWaneHee cHCTEME |

CHCTEMEI DELLI'EI'D Nonez0EaHUA nyHKT npogak

LLEHT[J obcnyxueanuA PaCHpDCTpaHEHHE H3 M3CCOBOM PEIHKE

aboHeHTOR 1
[(DyHKu,uﬂ . gﬁ-
CTA

CucTema
BUANKHTE

FCem '\‘

onepatopa,

OnepauMoHHEE LEHTRE . w
L

YA aneHHoe o0Cny#HEAHKE
- Mpoeepka oBopyaoeaHua aBoHenta (SAR 2)
- MNopTaTMEHEIE W GUKCHPOBaHHER BRoku
| - AKTHEMZALMA
- Mepuoguyeckan (MLT...)
- Mozanpocy (B11)
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Apxumexmypa cucmemul

TumoBasi apXuTeKTypa CHCTEMBI C ceTbhlo pamuopoctyna (RAN) u 0asoBoii cerbio IP® cucremsl
CDMA2000-1X / CDMA2000-1X-EV-DO WLL umeer cnenyromuii BUI:

Pucynok 5 — TunoBas 6a3oBas IP-cetb cuctem WLL nHa 6aze CDMA2000

HILR

MS
MS
‘

__'_,_,-""""FF

B]‘) 13[%
- - - -

v ‘
[‘])\N FA _I

,—-—"‘ SIS
BpnopatveHaad m m —l
= €5 i)

Cepeepa
YCUNEHKA

Cucrema WLL Ha 6aze CDMA2000 ncronp3yeT MOAXOJ PacHpeaeseHHOW apXUTEKTYphl, COCTOSAIIEH H3
0azoBoii cranmmu (BS), koHTpomnepa O6a3omoii craniuu (BSC), arenra nomammneir cetu (HA) u
ayTCHTH(UKAIIAN, aBTOPHU3AIUN U pacdeToB (AAA), a Takke APYTUX CBA3aHHBIX C HUMH HHTEpdeHcoB. ITO
Ta e caMasi apXUTEKTypa, KOTopasl UCIONb3yeTcs ISl MPEJOCTaBICHHsT YCIIYT MOJIBHUKHOW CBSI3H, TAaKUM
o0pa3oM, JOMyCKas WHTETPAllMi0 B CYMIECTBYIOIIYI) WH(GPACTPYKTYPY HPHIOKEHUH (HUKCUPOBAHHBIX
ciyx0. Takas cTparerus HWHTETpalliyl 3allWINAeT WHBECTHUIMU IOCTABIIMKA YCIYyT B HHPPACTPYKTYPY,
KOHEYHBIX TIOJIb30Bareneil n ycimyru. KpaTkoe onrcanne >11eMeHTOB 6a30B0i ceTH MPUBEACHO HIKE:

bazoBas mnpuemo-nepenatomias cucrema (BTS) — 310 OJOK, KOTOPBIH BBINOMHICT (YHKIHH
nepenadn yepe3 paguonHTepderic.

KonTtpoimiep 6a3oBoii craniun (BSC) — 310 010K, KOTOPBIH OCYIIECTBIISIET KOHTPOIb U YIIPABICHUE
0JIHO# nim HeckoIbKux BTS.

Ob6cayxuBatomuii y3en nakeTHbix aaHHbIX (PDSN) obGecneumBaer cetu pagmonmoctymna (RAN)
nmoctym K 6azoBoit [P-cern.

Aytentudukanus, aBTopuzauus u pacuetsl (AAA) BomonHsieT [P-QyHKnum ayreHTHUKANMH,
aBTOpPHU3AaLMM M PAcUYeToB. OTOT OJOK TakXke IOANEPKUBACT O€30MacHOCTb, CBS3aHHYIO C
OJTHOPAHTOBEIMH OJToKaMu AAA.

Arent nomamineit cetu (HA) BeIONHSACT ABE OCHOBHBIE (DYHKIIMU; OH PETHCTPUPYET JaHHOE MECTO
MPUBSI3KU TOJIL30BATEIS, HANpUMeEpP, NaHHbI [P-ampec, KOTOpBIM MOMKEH HMCIOJIB30BATHCS JUIsS
nepenaun U npuema IP-nakeroB, u mnepeHampasisieT [P-makeTsl M3 JaHHOW TOYKM INPUBSI3KH
TIOJIb30BATEIS.

Onopssrii peructp Mecrononoxenus: (HLR) coxpansier nadopmanmto o6 aboHeHTe.

Cers CDMA2000 RAN ob6ecrieunBaer coenuHenue ¢ KTCOII uepe3 wmaTepdetic CucteMsr
cur"anmzarmu Ne 7 (SS7).

['maBHBIM TpenMyIIECTBOM mJisi omeparopoB, ucnonbdytomux CDMA2000 B kaudectBe cimyxObei WLL,
SIBIISIETCS. BO3MOYKHOCTD IIEPEBECTH CBOIO CETh Ha MONHOCTHIO [P-ceTh, 4TO MHOrAa Ha3bIBAETCSl CHCTEMOM

6

[onubie moxpoOHble naHHble 0 0a3zoBoit IP-cerm cucrem CDMA2000 moxxHO Haiitm B cranmaprax TIA/EIA/
IS-CDMA2000.
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nocneAyonmx nokoneHuit mocine 3G, wnmm cersamu nocienyromux nokonenuid (CIIII). Ilpenmmymiectsa
0a3oBoii IP-ceTn BKIIIOYarOT B ce0s:

PacmmpenHssle yciryru niepeadu rojioca u JaHHBIX
- VolP,

—  BricokockopocTHas repeavya JaHHbIX,

—  JocTyn B HHTEpHET.

IIpocToTa BHEAPEHUS yCIYTH
CrangapTHbIE TIPOTOKOJIBI U YCIYTH,

POYMI/IHF MEXKOY TEXHOJIOTUAMU U UX B3aNMOJICHCTBHE.

OmepaTop MOXET pa3BUBaTh CBOIO CYIICCTBYIONIYIO CE€Th 3a CYET HCIIOJIB30BAHUS apXUTCKTYPHI
MyJibTEMEAnIHOTO JoMena (MMD)7. DToT 1nepexoi sBiseTcst OECIIOBHBIM U YCTONYMBBIM ¢ MUHUMAIIBHBIM
TIpephIBAaHUEM CyIIeCTBYIOmUX yciyr. TumoBoit mpumep ceth CDMA2000, uConb3yIomel apXuTeKTypy
MMD, nmoka3aH HHXe:

Pucynok 6 — O630p apxurektypslt MMD

Mop EKskHaA

CTaHUMA

S-CSCF

P-CSCF

Y T Ty

CeThb -

nakETHON F— CETh T 5

MEfELEYH ¥ AANEHHO MY % E

BAHHEL BOCTYNE HO

COmMA2000

N S S

Cepeep
MEMNOAHEHIA

T o=
E=
o I
[ =]
L
=L O
e

OyHKITMOHABHEIMEU O0510kaMu MMD sBIstroTCSI:

pacumupenne AAA — gnus HLR, kotopoe BkimrouaeT B ce0s JaHHBIE IOJB30BATENS IS

IP-MynbTHMEIMITHOM MOJICUCTEMBI.

—  Joctyn ot ®yHknmm ympaeieHus BbizoBoM/ceaHcoM cBs3u (CSCF) mcmonmb3yeT mpOTOKOIIBI
IETF (DIAMETER).

Oyakmu  ynpasiieHuss BbzoBom/ceancoM cBsa3n (CSCF) — BeimonmHseT (QGYHKIWH YIIPaBICHUS
BBI30BOM
—  IIpoxcu CSCF
» IIpokcu-cepep mpoTokona wuHHOMAMU Bb3oBa (SIP) 1ns  monBMXKHOH — CBSA3W,
nelicTByroumii B poau obopynosanus noas3osareins (UE) B pamkax IMS;
*  IlepeHamnpaBiseT cOOOIICHIS MEXKTy MOOMIBHBIM U APYTUMHE cepBepamu SIP.

7

[Nonubie moxpoOHbIe AaHHBIE 00 apXUTEKType ¥ GyHKIMIX MMD MOXXHO HallTH B COOTBETCTBYIOIIMX CTaHIApTax
CDMA2000.
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—  Oo6cnyxuarmas CSCF
*  Peructparop SIP coBmecTHO ¢ AAA (cepBep MECTOTOIOKEHHS)
¢ Mammuna yrpaBieHUS BBI30BOM/CEAHCOM CBS3W [UISL 3apPETUCTPUPOBAHHOTO KOHEYHOTO
MTyHKTA;
*  BsaumopeiictBue ¢ ruathpopmMaMu yCIyr A YOPaBICHUS YCIYyrod, BBIOJIHSACT 3aITyCcK
YCIYTH.
—  3anpammBatomas CSCF
* Touka BXoAa U3 IPYTUX CETEH;
*  Pacmpenenser win onpenenser S-CSCF;
*  Moser CKpBIBaTh TOMOJOTHIO CETH.

1.2.3 MoOuibHbIE CHCTEMbI HIMPOKOMOJI0CHOT0 0eCIIPOBOIHOIO A0CTYA

1.2.3.1 Matpuna IMT-2000

BecripoBoaHbie perienus Tpetbero mokoiieHus (3G) — 3TO OTHOCUTEIBHO HOBOE U MHHOBAIIMOHHOE PEIICHUE
IIMPOKOIIONIOCHOTO JIOCTYIa, KOTOPOE MOXKHO PacCMaTpUBaTh KaK 3aMEHY JIPYTHX TEXHOJIOTHUH, TAaKUX Kak
OTITOBOJIOKHO, IT(poBas abonenTckas muuus (XDSL) nmu kadens. IMT-2000 "MexayHapoaHas TOABUKHAS
JMEKTPOCBSI3b" — 3TO TEepMHH, Hcmonb3yeMbld MCD nns Habopa ri100albHO TapMOHHU3MPOBAHHBIX
CTaHJIAaPTOB YCIYr W OOOPYIOBaHHUS TOIBHXKHOM 3JIEKTPOCBSI3U Tperbero mnokonenus (3G). IMT-2000
MIpeNICTaBIsAeTCs Kak Iuiatdopma s pacrpeleneHnss KOHBEPTUPOBAHHBIX (PUKCHPOBAHHBIX M TOIBHYKHBIX
MPWIOKEHUH, TOJNIOCOBBIX YCIYT, YCIyr TMepenayd JaHHBIX W JOCTylma B HWHTEPHET, a TaKKe
MyJIbTHMEAUHHBIX TpuiokeHuid. IMT-2000 moxer oOecreunTh Oojee BBICOKHE "HIMPOKOMOJIOCHBIE"
ckopoctu Tmiepemaun oT 144 xo6ut/c, 500 xbut/c g0 2 MOUWT/C ISl TOABMKHBIX, TMEPEHOCUMBIX U
(hMKCHpPOBAaHHBIX MPUIOKEHUH cooTBeTcTBeHHO. IMT-2000 BKITFOUaeT B ce0st THOKUI HAOOP TISATH HA3EMHBIX
paano uHTEp(HEHCOB, KOTOPBIM MpeaiaracT roJOCOBBIC MPHUIOKEHUS OONBIION €MKOCTH W IMOBBIIICHHBIC
ckopoctu mepenayn gaHHBIX. Llenms IMT-2000 cocTouT B mpemocTaBleHHH OECIPOBOMHON JTOCTaBKH
MIPIJIOKEHUH TIO0 Pa3NWYHBIM CpeJaM Iepenadn (ITOABIIKHAS, CIYTHUKOBasS W (PUKCHpPOBAHHAS), Ieas
mwiatrGopMy ymaOOHON Kak C TOUYKM 3PEHHUS OIEparopa, TaKk U CTOYKH 3peHHsS abOHEHTa. DTOT Habop
TEXHOJIOTUI MpeHA3HAYCH IS yI0BJICTBOPEHUS MOTPeOHOCTEH MEHEe IEperyIUPOBAaHHOTO KOHKYPEHTHOTO
pBIHKa HH()OPMAIIMOHHOM 3pBI, U OKUAAETCS, YTO OH CTAHET COCTABHOM YaCThIO OOIIETO YKOHOMHUYECKOTO
pocTa Kak Jis Pa3BUTHIX, TaK U JUIs Pa3BUBAIOLIUXCS CTPaH.

KiroueBsivu dyuxuusvu IMT-2000 siBisiroress:

. BBICOKasl CTENEHb OOLIHOCTU pa3pabOTOK 10 BCEMY MUPY;

. coBMecTUMOCTh ycryr BHYTpH IMT-2000 u ¢ GUKCHPOBaHHBIMH CETIMU;

. BBICOKOE KauyecTBO;

. HEeOOJIBIION TEPMHUHAN IPUTOAHBIN 7151 BCEMUPHOT'O HCIIOIb30BAHUS;

. BO3MO’XHOCTb BCEMHUPHOT'O POYMUHT3,;

. BBICOKOCKOPOCTHAs Nepeiaya JaHHBIX;

. BO3MOXKHOCTb Pa0OTHl MyJNbTUMEIUHHBIX TNPHIOKEHUI C IIMPOKUM [HAlla30HOM YCIYyr H
TEPMHHAJIOB.

IMT-2000 — 3T0 pe3ynbTaT COTPYAHUYECTBA MHOTHX OpraHu3anuil kak BHyTpu MCD (MCDO-R u MCD-T),
tak u 3a npeaenama MCD (3GPP, 3GPP2, IEEE u T. i1.). IMT-2000 BKiIfO9aeT B ceOs TEXHOJIOTHH, KOTOPHIC
yoporieasl MCD u mHazsaubl IMT-DS, IMT-MC, IMT-TD, IMT-SC, IMT-FT u IMT-OFDMA TDD
WMAN. Hmxe, Ha Pucynke 7 mokasaHa nuarpaMma CTaHIApTHBIX CHEUM(HUKAIMK IIECTH CTaHAAPTOB
pamuountepdeiicoB IMT-2000.

8 MCD onpenenenue mns IMT-2000.
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Pucynok 7 — Crangapt HazeMHBbIX paanounTepdericos IMT-2000

HazemHsie pagnonHTepdencs
IMT-2000

WCDMA CDMAZD00 UTRA TDD UWC-138/ DECT WIMAX
{UMTS) 1% u 33X ¥ TD-SCDMA EDGE

Texnonorun IMT-2000, ocHOBaHHBIE HA MHOTOCTaHIIMOHHOM JIOCTYII€ C KOJIOBBIM pa3JieJIeHHEM KaHalloB
(CDMA), ncrionb3yroT TEXHOJIOTHIO PACIIMPEHUS CIIEKTpa s pa3/iesIeHUs] pedeBOro CUTHalIa Ha MaJleHbKUe
onn(poBaHHBIE CErMEHTHI, M KOJUPYIOT WX IS HACHTH(UKAIHMK KaXJOTO BBI3OBA. TakuM 0oOpa3oM,
0O0JBIIIOE YHCTIO TOJB30BaTeNiell MOXKET COBMECTHO HCIOIB30BATh OJHY W Ty JK€ TIOJOCY CIHEKTpa M
CYIIECTBEHHO IOBBIMAETCSA MPOITyCKHAss CIOCOOHOCTH cucTembl. Jpyrumu crmoBamu, CDMA mo3BomsieT
MOCTaBIIMKAM YCIyT OECHpOBOAHONW CBSI3M BMECTHTH OONblIee KOJMYECTBO LHU(MPOBBIX CUTHAIOB B
ONpEeaEeICHHBIA OTPE30K PaJHOCETH.

Texnonorus OFDMA cTajia mMpoKO MPUHSATHEIM BapHaHTOM 3BOJIONNAN TEXHOJIOTHH IOJABHXHOW CBS3U B
HanpasieHnn 4G. Texnomormm IMT-2000, ocnoBanabie Ha OFDMA, cnocoOHBI MpegoCTaBHTh
BO3MOXHOCTb M TIOAJCPKUBAaTh HOBblE (YHKLUUH, TaKWe KaK HOBEHIINE TEXHOJOTUH AHTEHH s
JOCTHKCHHSI MaKCUMAaJIbHOTO IOKPHITHA U MaKCHMaJbHOI'O YHCIA I0JIb30BaTeel, 00CYKHUBAEMBIX CETHIO.
OFDMA gomyckaeT MHOTOJIYYeBOE paclpoOCTpaHEHHWE W TOMEXH B YCIOBHAX OTCYTCTBHS MPAMOI
BuauMoctd (non-LOS) 11t JOCTHXKEHMST IOBCEMECTHOTO IIMPOKOMOJIOCHOTO TOKPBHITHS B IIHPOKOM
JMaIla30HE YCIOBUM AKCIUTyaTalluu U MOJEJICH NCIIONIb30BaHUs, BKIIIOYAsl IOJIHYIO IOABHKHOCTb.

O6me Ha3Banms TexHosoruu IMT-2000 Bxmouator B cedss CDMA2000, WCDMA u TD-SCDMA,
cnenuduKaIu KOTOPBIX ONpe/eNieHbl BO MHOTHX PexomeHnarmsx MCD, Hanbosee U3BECTHBI U3 KOTOPHIX
Pexomennmanus MC3-R M.1457 u cepus Pexomenmaumit MC3O-T Q.174X, KOTOpBIE COOTBETCTBEHHO
OTIMCHIBAIOT paguonHTepderichl u 6azoBbie ceTu 1t IMT-2000.

Kommepueckue texunonorunn IMT-2000 cerogHst [OCTHTal0T MaKCHMAJIbHBIX CKOPOCTEH TMepemayu JaHHBIX
2 Mo6wut/c, a 6yaymme BapuaHThl TexHonorun IMT-2000 OyayT mocTUraTh CKOPOCTH Iepeavyd JaHHBIX 10
3,1 Mour/c u BeIme. BpIcokne CKOPOCTH Tepernadydm AaHHBIX, Moxydaemble B TexHosormm IMT-2000,
MIO3BOJISIIOT CO3/1aTh HECKOJIBKUX MPUIIOKEHUN, KOTOPBIE 00E€CIICUNBAIOT CYIIECTBCHHBIE TPEUMYIIECCTBA IS
CEJIbCKOTO HaceneHus. [IpuMephl TaKUX MPUIOKCHHUN BKIIOYAIOT B Ce0sl AJICKTPOHHOE 3PaBOOXpPAHCHHE,
ANIEKTPOHHYIO KOMMEPITUIO, 3JEKTPOHHOE NPaBUTENBCTBO, ONpEIENIEHHe MECTOIONIOKEHUS W TIOMOINb B
9KCTpEeHHBIX cuTyarusx. Kpome Toro, texnomorun IMT-2000, pa3BepHyThle B HIDKHUX IIOJIOCaX YacToT,
00ecrneunBaroT OOJIBIIOE TOKPHITHE, YTO BHITOJHO B CEITLCKUX 00IACTAX.

Haunnas ¢ 2000 roga 6omnee 50 ctpan (6osee MOJOBUHBI U3 HUX — Pa3BUBAIOIINECS ) 3aIyCTHIIA TEXHOJIOTUU
IMT-2000°, mpu 3TOM MHOTHE Pa3pelinii OlepaTopaM MEePEBECTH CBOM CYLIECTBYIOLINE CETH, UCIIONB3YsI
CYLIECTBYIOLIMHA CHEKTp [UIi IOJIBM)KHOW CBA3M. MHOrMe CTpaHbl Takke BbIIANM JIMIEH3UU Ha
JIOTIOMTHUTENBHBIN CIeKTp st HazeMHbIX cereir IMT-2000. CDMA2000 1 WCDMA — 3TO OCHOBHBIC
TEXHOJIOTUH, pa3BepHyThle Hpu KommepueckoM 3amycke IMT-2000. B Hacrosimee BpeMsi HECKOJBKO
OIEPaTOPOB UHBECTUPYIOT paszsutue TexHojoruu IMT-200010 na 6aze WiMAX. IloTpeGuTeny UCIONb3yIOT
IMT-2000 kak cpemy mnepemaud Uil IIUPOKOMOJIOCHOH CBSI3M B (DPUKCUPOBAHHBIX, IEPEHOCHBIX U
MOJBMKHBIX YCIIOBUSAX PaOOTHI.

Texnonoruun IMT-2000 Takke MPETOCTABISAIOT MIUPOKOIOJIOCHBIE YCIYTH YCTOWYHUBEIM CIIOCOOOM,
M3HAYaJIbHO Pa3pabOTaHHBIM JJIsl IPEIOCTABJICHUS MOJIb30BATEISIM TOJIOCOBBIX U YCIYT U YCIYyT Mepeaadu
JAHHBIX C HU3KHUMH M CPEIHUMHU CKOPOCTSMH, CETOJHS STH TEXHOJOTHMH MOTYT O0OECIEeUuBaTh CKOPOCTU

9 www.3gtoday.com/operators_flash.html

10 http://www.wimaxforum.org/resources/documents/marketing/casestudies
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nepeAayn AaHHBIX 10 2 MOWT/C B IONMOTHEHHE K BBICOKOMY KauyecTBY 3BYyKa. McCIonb3ys KOMMEpPYECKYyIo
cuctemy IMT-2000 s TpemoCTaBICHHS IMHPOKOMOIOCHBIX YCIYyT, OIMEpaTop MOXET HCIIOIb30BaTh
MIpEUMYIIECTBA 3HAYUTEIBPHOIO pOCTa HMHHOBAlMH Ha pBIHKE KOMMEPYECKHMX YCIyr COTOBOHM CBS3M
IMT-2000, xoTOpble BKIIOYAIOT B ceOs paCIIMpEeHHBIE YCIYI'H MIUPOKOMONIOCHOW TMepenadn JaHHBIX,
noBbILCHUA 3()()EKTUBHOCTH MCHOJIB30BAHMUS CIEKTpa (AJaNTHBHBIE AHTEHHBI, INIPOABHHYTHIE METOIbBI
MOJIYJSIIIMA M KOJAWPOBAHHMs), TOBBIINICHHAS OE30MIaCHOCTh CETH W BBEICHHE JApPYrHX (QyHKIMHA B
pa3BepTHIBAEMBIE TEXHOJOTHHU; BCE 3TO OYyJET MrpaTh 3HAYMTENBHYIO POJIb B PACHIMPEHUU W YIyYIICHUU
BO3MOKHOCTEH MOJIb30BATENIeN MIMPOKOMOIOCHOM CcBA3U. bonee Toro, ucmnonb3ys TexHosoruu IMT-2000,
OIIepaTopbl MOTYT HOJIYYHTh CYIIECTBEHHYIO SKOHOMHIO 32 CUET MAacCOBOTO MPOU3BOACTBA, YTO YMEHBIIUT
KalUTalbHbIE BIIOKEHUS, CBSI3aHHBIE C CEThHIO.

Pacuupenuss ans texnonoruu IMT-2000 kak B pamKax CTaHIapTOB, TaK U C MOAJEPKKOM cCTaHOapTa,
1103BoUT TexHoaoruu IMT-2000 ynoBneTBOpUTH OyayIie MOTPEOHOCTH MOIH30BATENICH IIIMPOKOTIOIOCHON
CBSI3HM, C BO3HUKHOBEHHUEM HOBBIX TpeOOBaHWI M HOBBIX mpuiokeHuid. Hampumep, Ga3omas [P-cets ¢
KOMMYyTallueil MmakeToB, ucroib3yemas TexHonorusmu IMT-2000, mpemoctaBisieT co0Oil OTKPBITYIO U
s dexTuBHYIO TIaThOpMy IS JOOABICHUS HOBBIX (YHKIMA W TEXHOJOTHH, TOIICPKUBAIOIIIX
HIMPOKOTIONIOCHBIE TPUIIOKeHHs. Bce 310 Oyzer emie Oosee crmocoOCTBOBAaTh M YIPOCTUT paclpeieieHne
MYJIbTUMEAUMHOTO M IIMPOKOMOJIOCHOTO KOHTEHTa IOJIb30BATENIM C POCTOM CIpoca Ha CKOPOCTU
IIMPOKOIIOIOCHOHN TIepeayui TaHHBIX.

Texunonoruu IMT-2000 uMer0T 3aMETHO BBIACISIOTCS CPEIU IPYTUX TEXHOJIOTHH MIMPOKOTIONOCHON CBSI3U B
toM, 4To TexHonoruu IMT-2000 He TOIBKO MOTYT MPEJOCTABIATH IIMPOKOMOIOCHBIE YCIYTH B yCIOBUAX
(PMKCHPOBAaHHOTO WM TMEPEHOCHMOTO IpHeMa, HO TaKXe IMPOJOIKAIOT MPENOCTaBISATh 3TH YCIyTH B
MMONBIKHOM BapuaHTe. KiroueBple (YHKIIMM TEXHOJIOTWH, HampuMep MOOWIBHOCTh, BO3MOXKHOCTH
HAJIOKCHUSI CETeH, BBICOKAs CTENECHb COBMECTHMMOCTH Pa3pabOTOK, HEOONBIINE pa3Mephl TepMHUHAIA,
BO3MOXXHOCTH BCEMHPHOTO POYMHHTA M T. . TMO3BOJSIOT TEXHOJOTHH TPEAOCTABIATH IUPOKOIOIOCHBIS
YCITyTH TIOJIB30BATENSIM, KOT/Ia OHH MTEPEIBUTAIOTCS U3 OAHOTO MecTa ((PMKCHPOBAHHOTO WIIH ITOJBHYKHOTO) B
npyroe. Kpome Ttoro, texnonoruu IMT-2000 MOTryT mpemoCTaBISITH CETOMHS O€30MacHBIC W HAIC)KHBIC
YCIIYTH HIUPOKOIOJIOCHOU Tepeaunl JaHHBIX, HAMHOTO MPEBOCXOS BO3MOXKHOCTH YCIyT Mepefaynl JaHHBIX
CETO/HAIIHUX CUCTEM CYXOIYTHOW TMOJBMXHOW PagUOCBA3M M HEKOTOPBIX TEXHOJOTHH (PUKCHPOBAHHOTO
OeCTIpPOBOIHOTO IOCTYIIA.

BaxxHo oTMeTuTh, YTO pa3iaUYHbIE TeXHONOTHH, Takue Kak RLAN, cucTeMmbl CBA3M Malloro paauyca
neiicteus w1 IMT-2000 MoryT OBITH TpEACTaBICHBI B OJHOM YCTPOMCTBE, pabOTalOMeM B KaKIbId
KOHKPETHBII MOMEHT BPEMEHH B Pa3IWYIHBIX CeTAX. Hampummep, MMepCOHANBHBIN ITUGPOBONW ITOMOIITHHK
(PDA) MoxeT comepKaTh HECKOJIBKO paguonHTep(heicoB, MO3BOAIOUINX €My CBA3BIBATHCS C MEPEHOCHBIM
TEPMHUHAIOM B 00JacTH mepcoHanbHOW ceTH; BbyieneHHOH RLAN wmmm RLAN o0mero momnp3oBaHus B
00J1aCTH HETIOCPEICTBEHHON CBSI3H; WU C TEPPUTOPHUATHLHBIM MTOCTABIIMKOM YCIIYT, HAIPUMED, TOIBHKHOM
(coToBoit) ceThi0 (00J1aCTh MMPOKOMACIITA0OHOH ceTH).

1.2.3.1.1 CnyTHuKoOBasi U Ha3eMHass KomnoHeHThl IMT-2000

CnytHukoBass W HazeMHas koMnoHeHTHl IMT-2000, rnaBHbBIM 00pa3oM, JOMONHSIOT Ipyr Opyra,
obecrieurBasi IMOKPHITUE YCIyroil B 001acTsX, KOTOpble B HHOM Cllydae HEBO3MOXKHO OOCITYXKUBaTbh
peHTabenbHO. Kaskaplii KOMIIOHEHT MMEET CBOU IIPEeUMyILIecTBa U orpaHuueHUs. CIlyTHUKOBAs KOMIIOHEHTA
CMOXKET O0ECIEeYHTh MOKPBITHE 00JacTeil, KOTOpble MOTYT HE MOINAaJaTh B DKOHOMUYECKH OINpaBIaHHEBIC
IUAaNa30Hbl HA3€MHOM KOMIIOHEHTBI; 3TO OCOOEHHO KacaeTcsl CeJbCKUX W YAAJICHHBIX PETHOHOB, B
YaCTHOCTH, AJISI pa3BUBaroIuxcs crpad. llomumo obecrieueHHss TaKOro AONOJIHUTEIBHOIO CIIyTHUKOBOTO
MOKPBITHUS, B HaMOOJIee IJIOTHO HACENICHHBIX 00JAcTAX CIYTHHKOBAs KOMIIOHCHTa MOXKET, PEAIIeCTBOBATh
Ha3eMHOM KOMITIOHEHTE U CTUMYJIMPOBAThH MOCIEAYIOLIEE MOKPBITHE HA3eMHON KOMIIOHEHTOH. CIIyTHUKOBBIE
CHUCTEMBl MOTYT TakXe OOECIeUYHTh YPOBEHb MHOTOAAPECHOM CBSA3M KakK [OMOJHEHUS K Ha3eMHBIM
MOJBIKHBIM CETAM. TakoW METOJ pa3BUTHS MOXET, CIE€AOBATENIBHO, PACCMAaTPHUBATHCSA B JIBYX acHEKTax:
OIMH KaK ycuJeHHe Ha3eMHOM KoMmMmnoHeHThl IMT-2000, u napyroil kak MNpenlnIecCTBEHHUK Ha3eMHON
koMmnoHeHTsl IMT-2000.

B Hacrosimiee BpeMsi B KauecTBe 4acTh cocTaBHOM uactu cemeiictBa IMT-2000 omnpeneneHo 1iecTb
CIYTHHKOBBIX CHCTEM ITyTEM HCIIONB30BaHUS UX paauouHtepdericoB (cmotpute Pekomenmanmu MCO-R
M.1455-2 u MCD-R M.1457-3), u oxxugaercs, 4To Kaxaas MOKeT paboTaTh HE3aBUCHMO OT Apyrux. Llenbro
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BCEX HX SBJIAETCS OOCCIIeUeHHE MOKPBITHUA MJIA PErUOHAJIbHBIX, MYJIbTUPCTHOHAJIBHBIX WA rI100aIBEHBIX
obiacreit O6CJ'IY)KI/IBaHI/I$I ", CJICOOBATCIbHO, MOXCET CYHICCTBOBATHL HECKOJBKO CIYTHHKOBBIX CUCTEM,
CITOCOOHBIX OpeaoCTaBJIATh YCIYT'U B 000H CTpaHC

CymecTByeT MHOXKECTBO CIICHApUEB pa3BUTHA, B 4acTHOCTH, B MCD-R u3ydarorcs cienyonyie KOHKpETHbIE
BOIIPOCHI

. BrusHue 0XuIaeMoro MIMPOKOro pas3BepThiBaHus UHOpacTpykrypbl IMT-2000 w3 Ha3eMHBIX
KOMIIOHEHTOB Ha PeaIM3allMio U ABOJIOLMIO CUCTEM MOJIBHXKHOM ey THUKOBOM cBsizu IMT-2000.

. W3nauanbHo, BeposiTHO OyAerT Ooibllas YHUBEPCATBHOCTh HA YPOBHE CETH, Y€M Ha JAPYTHX
ypoBHsX. Ha kakoM ypoBHe cucteMy MOXKHO cuuTtaTh cuctemord IMT-2000?

. BrusHMe ¥ NMpaKTUYHOCTH JBYXMOJOBBIX TEPMUHAIIOB IOJIB30BATENCH, CIOCOOHBIX pabOTaTh B
HECKOIIbKHX CHCTEMax, IPEeNOCTaBIsisd YCIyrH TNepefadyd rojioca W JaHHBIX, B JIO00H u3
HCTIOJIb3YEMBIX CETeH MOJIBUXKHOU CBSI3U — CITYTHUKOBOMW MJIM HA3€MHOM.

. Hcnonp3oBaHue CIyTHUKOBOM CBSA3M U MPHJIOKEHUH JOCTyIIa B MHTEPHET B CENIBCKHX panOHax,
00MacTAX ¢ HHU3KOH IUIOTHOCTHIO HACEJICHHS W T. I, 3TOT Bompoc u3ydaercs B MCD-R B
COOTBETCTBHHU C ITyHKTOM IOBecTKH aHsA 1.19 cnenyromeit BeemupHON KOH(pEpEeHIIMN paaHOCBS3H
2007 rona.

1.2.3.1.2 Pacmupenue yeayr IMT-2000

Oxwupaercst, uro crangaptel IMT-2000, TexHomormn u ycCIyrm Takxke OymyT pasBuBatbes. [lamee
MIPUBOJUTCA HECKOJIBKO TPUMEPOB TAaKUX YCOBEPUICHCTBOBAHUH, KOTOpBIE B HACTOSIIEE BpeMs
pa3pabaThIBatOTCA.

VYxe paccmaTtpuBaercs panbHeimas ssoirouus UMTS. @DyHKUHOHANbHBIE BO3MOKHOCTH TEXHOJOTUU
pammomoctynna UMTS OyayT pacmmpeHsl A HOJAep)KaHUs BBICOKOCKOPOCTHOTO ITaKeTHOTO TOCTYI B
HUCXOJSIIEM M BOCXO/ISIIEM HAMPABICHUAXK, TO3BOJISAIONICTO BECTH TIepeaady Ha CKOpocTsx 1o 14,2 Mowut/c.
Touno Tak xe, kak EDGE mnoBbimaer 3¢dekTuBHOCTh MCTIONB30BaHMs cIiekTpa mo cpaBHeHHo ¢ GPRS,
HSDPA mnoBpeimmiaer 3¢ (eKTHBHOCTh HCIOJB30BAHMS CIIEKTpa 10 CPAaBHCHHWIO C TEXHOJIOTHEH MPSMOTO
pacmmpenus criektpa IMT-2000 CDMA. Bonee Bbicokast 3QeKTHBHOCTh UCIIONB30BaHUS CIIEKTpa U OoJiee
BBICOKHE CKOPOCTH HE TOJBKO TO3BOJISIFOT paboTaTh HOBBIM KJaccaM MPHIOKEHUHM, HO TaKxke
MOJIEPXKUBAIOT OOJbIIee YHCIO TOJbh30BaTENe, HMMEIMUX JOoCTyn K certd, mpu 31toM HSDPA
o0ecrieunBaeT yBeJIUUYCHUE EMKOCTU OoJjiee ueM BaBoe. [1oTpeOyroTes Apyrue AONOJHUTEIbHBIC TEXHOJIOTHH
JUIS. TOTO, YTOOBI OOECIIEUHTh, JACHCTBUTEIBHO, BHICOKHE CKOPOCTH TEpeJaud JTaHHBIX U OYCHb BBICOKHC
IUIOTHOCTH TIONb30BaTelNell, TakuWe, KOTOphIE BCTPEUAIOTCS B IEHTPaX KOH(EpEeHIN, BKIFOYas
OecnpoBoanbie TokanbHBIC ceTn (W-LAN), koTopsie MoryT AomoHATE TexHonoruu IMT-2000 B Oyaymem,
npeiarasi TeopeTuaeckue ckopoctu 10 54 Mowut/c. Xors cetu WLAN o011iero mojib30BaHus Takxke OyIyT
pa3BepTHIBATHCS HE3aBUCHUMO OT MOABUKHBIX CETEH, CYIIECTBYIOT MPEUMYIIECTBA MJIs1 ONEepaTOpoOB
MTOIBIKHON CBSI3H, 00YCIIOBIIEHHBIE BO3MOXKHOCTHIO 00ECIIEUNTH yTpaBiIeHne MOOMIBHOCTHIO, YIIPaBICHNE
a0OHEHTaMU, BEICOKYIO 0€301MaCHOCTh M POYMHUHT.

Eme omnum pacmmpenuem siBisietcs [P mynastumenuitnas nmoacuctema (IMS). OHa mo3BojsieT HaJe:KHOE
MIPEIOCTABICHNE B PEaJIbHOM BPEMEHHU YCIYT CBSI3U OJHOTr0 aDOHEHTa C IPYTruM, HaIpUMEP rOJI0COBYIO MU
BUZEOTENC(POHNIO, KOTOPBIC MPEAOCTABISIIOTCSA ITOCPEICTBOM TEXHOJOIMM KOMMYTAIMH IaKETOB BMECTE C
yCIyraMmu MepeAayu AaHHBIX C HCIOJb30BaHUEeM (QYHKIUH yrpaBieHus [P mynsTumennitHeiM Be13oBoM. OH
MO3BOJISIET OCYLIECTBUTH MHTEIPALMIO U B3aUMOJEIHCTBUE YCIIYT 3JEKTPOCBA3U U HHGOPMALMOHHBIX YCIIYT, a
TaK)KE I03BOJSIET ONHOBPEMEHHO YCTAHABIMBATH CEAHCHI CBA3M MEXAY MHOTMMHM IIOJIB30BaTEAMH U
yCTpOMCTBaMH.

Taxxe paccMaTpuBaroTcd AanpHeimue myTH pa3Butus texHoiormn CDMA2000. Hampumep, ecian B Hee
BKJIFOUUTH HOBBIE BOKOJIEPHI C BEIOOpPOM pexknMa (SMV) u meTozs! pazHecenus anteHH, To CDMA2000 1X
CMOXKET 00ECTIEUNTh MPOIYCKHYIO CIIOCOOHOCTB JUIs FOJIOCA MOYTH BTPOE 00JIbIe, YyeM y cucteM IS-9511,

1T "SMV Capacity Increases", Andy Dejaco, Qualcomm Inc., CDG-C11-2000-1016010, October 16, 2000.
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CDMA2000 1xEV-DO — 3to pacuuperune CDMA2000, koTopoe riIaBHBEIM 00pa3oM ONTUMHU3HPOBAHO IS
YCITyT TIepe/lavyd TaHHBIX U M03BOJISIET TepeaaBaTh JaHHbIE Ha OoJiee BBICOKUX CKOPOCTAX. PamnonnTtepdeiic
CDMA2000 1XxEV-DO pa3zpabotan mist obecriedeHus IoJHOTO B3auMoaeicTus ¢ ceTssmu CDMA2000 1X o
00eCreunBaroT MUKOBBIE Mepeladyn JaHHbIX 10 3,1 MOuT/c B mpsiMoM KaHayie u 10 1,8 MOuT/c B 0OpaTHOM
KaHaje Mpu HmupuHe mojoBbl Hecymed 1,25 MI'm. Kpome Toro, CDMA2000 1XEVDO moxeT ceronns
o0ecrieunBaTh MHOTOQIPECHYI0/ paJvOBENIATENILHYIO Tepenady (M3 IMyHKTa BO MHOXECTBO IYHKTOB), a
TaKKe Tepefadyy M3 IYHKTa B IIYHKT Troj0Oca, JAaHHBIX W MyJbTUMenuitHoro konteHTa. CDMA2000
I1xEV-DO mnpenocraBisieT oneparopaMm 3KOHOMUYECKH 3(PQPEKTUBHYIO BO3ZMOKHOCTH JOCTABIISAThH IIUPOKHUHA
crnekTp ycayr nepenauu gaHHeIX IMT-2000 mo npueminembiM neHaMm. CucreMsl 1XxEV-DO, kortopele yxke
KOMMEPUYECKH Pa3BEPHYTHI!Z, peanu3yr0T MHOTHE HOBeHIIHE QYHKIMU pa3paboOTOK GECIPOBOIHBIX CHCTEM
cBsi3u. Brpicokas mpomyckHas crnocoOHOCTh mepeaadn AaHHBIX cucteMbl 1XEV-DO  o0ycnoBieHa
MIPIMEHEHUEM CXEM MOIYIIALNHU 00Jiee BBICOKHX MOPAIKOB, TAKUX Kak 16-QAM, muHaMH4YecKoi amanTanuu
KaHaja, aJanTHBHON MOAYIISINH, TOTIOTHATEIHHON N30BITOYHOCTH, PA3HECEHUS MHOKECTBA TT0JIh30BATENCH,
pasHeceHus IPUEMHHUKOB, TyPOOKOAUPOBAHHUS U JAPYTHX MEXAHM3MOB YIIPABJICHHUs KaHAIoM 3,

CDMA2000 1XxEV-DV — sto pacmmpenue cuctem IMT-2000 CDMA ¢ HECKOJNBKUM HECYIIHMH, KOTOpOe
oovenuusier ¢yHkmuu cuctem CDMA2000 1X u CDMA2000 1xEV-DO. Takum o0pa3oM, OHO
MIPEAOCTABIISET BO3MOXKHOCTD JTHOO oOectiedueHrs 0oJiee BHICOKOH IPOITyCKHOM CIIOCOOHOCTH JUIS ToJjioca B
cucremax CDMA2000 1X 6o obecriedenust 6oJiee BEICOKOW MPOITYCKHON CIIOCOOHOCTH Tepeiadyn JaHHBIX
B cucremax CDMA2000 1xEV-DO, unm gaxe obecneueHun cOanaHCHPOBAHHOTO COYETAHUS BBICOKOH
MIPOITYCKHON CITOCOOHOCTH TSI TOJIOCA M TAHHBIX HA OTIEIHHOM HEeCYIIEeH ¢ MUpUHOH moJiockl 1,25 MI'.

Tax xe xak u [P mynpTumenuitnas noxacuctema (IMS) texnonorun IMT-2000 ¢ mpsAMbIM paciIupeHueM
CIEKTpa JaeT BO3MOKHOCTh NMPEIOCTABICHHUS B PEATbHOM BPEMEHH yCIYT CBS3M OJHOTO aOOHEHTa C APYTUM,
HampuMep, TOJOCOBOW WIIM BHICOTENE(OHUH, KOTOpPhIE MPEAOCTABISIOTCS IOCPEACTBOM TEXHOJIOTUU
KoMMyTaIuy makeToB, B IMT-2000 ¢ HECKOTBKIM HECYIIUMHU 3Ty (DYHKIIHIO BBITIONHSICT MyIbTUME THHHBIN
nomMeH (MMD), mo3Bonsis pacnpeaensiTh KOMIUIEKT CKOPOCTHBIX MYJIbTUMEIUNHBIX NPUIOKEHUNH U
NPWIOKEHUM Nepefadn NaHHBIX, TakuxX Kak VolP, W3 myHKTa B IyHKT W MHOTOAJpECHYIO Iepenady
[10JIb30BATEIISIM N300PaKEHUH, TOJIOCOBBIX COOOIIEHHH, My3bIKaIbHOTO KOHTEHTA, BUIEO U T. A., UCIONbB3YS
obmyro 6azoByto [P-ceTh ¢ kKoMMyTaImel makeToB. Bee 9TO nmpezcTaBiseT CyiecTBeHHbIE TPEUMYIIECTBA 1
BO3MOXXHOCTH I OIEpaTopoB, KOTOPHIE CTpPEMSTCA MPEIOKUTh MHOXKECTBY IOJIb30BaTeNled M Ha
MHOXECTBO YCTPOHCTB KOMOHMHAIIMIO NPWIOKCHHH W YCIYT, HUCHONB3YsS ONHY MU Ty e IuaThopmy
pPaaroCBS3H.

Mo Bompocy MCD-D 18/2 monarotopiieH OOIIUPHBIA HAa0Op PYKOBOJACTB MO MEPEXOJY CYIIECTBYIOIIMX
cucreM k IMT-2000. OToT oTHeT HOCTYIIEH Ha BeO-caliTe 2-i VccnemoBarensckoit komuccuu MCO-D.

1.2.3.1.3 CDMA2000 u EVDO

1 BBenenune

Texnonoruss CDMA2000 B HacTosmiee BpeMs mpesraraetcs 6osee deM 193 omepatopamu B 83 cTpaHax
Oonee yem 345 mummonam abonentos!4. CDMA2000 npezacTasisieT coOOM 4acTh ceMEWCTBA CTAHIAPTOB
IMT-2000, u Brimodaer B cebs Texaomornu CDMA2000 1X u CDMA2000 1XxEV-DO!. Bapuant 0

12 As of May 1st, 2003, these include operators in 3 continents such as: SK Telecom (S. Korea), KTF (S. Korea),
Monet Mobile (USA), Giro (Brazil). Source: www.3gtoday.com

13- "CDMA/HDR: a bandwidth efficient high speed wireless data service for nomadic users", Bender, P., Black, P.,
Grob, M., Padovani, R., Sindhushyana, N., Viterbi, S., Communications Magazine, IEEE , Volume: 38 Issue: 7,
July 2000. Page(s): 70-77.

14 www.cdg.org mo coctosnuio Ha Mapt 2007 rona u BecemupHbie nH(GOpMaIMOHHBIE yCIyTH cotoBoii casasu (WCIS),

https://wcis.emc-database.com/pub/emcdata.nsf/WCIS%20main3

Cramgapr CDMA2000 1xEV-DO wm CDMA2000 1xEvolution-c ONTHMU3MPOBAHHOW TMepenadyeil IaHHBIX,
KoTopelii wyacto HaspiBatoT EV-DO. IlaptHepctBo 3-ro moxonenus, [Ipoekt 2, www.3gpp2.0rg oTBe4aer 3a
CTaHIAPTU3AIMI0 CTAaHAAPTOB — WICHOB cemelicTBa cranaaptoB IMT-2000 wa 6aze CDMA2000. 3GPP2
crangaptusosan u [lepecmotp 0, u [lepecMoTp A 3T0i TeXHOJIOTHH, KOTOPBI Ha3BaH 1S-856.

15
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texnonorun CDMA2000 1XxEV-DO nmocraBnser naHHbIE ¢ TUKOBBIMU CKOpOCTsiMH 2,4 MeraOuta B CEKyHIY
u co cpegauMu ckopocTsiMu 300-600 KHIOOUTOB B CEKYHIY.

Texnomoruss CDMA2000 1xEV-DO IlepecMorp A, KoTOpas ceroiHs KOMMEpPYECKH [OCTYIIHA,
o0ecrieunBaeT MHKOBBIE CKOPOCTH Iepenadyn naHHbIX 3,1 MOut/c B mpsiMoMm kaHaine u 1,8 MOut/c B
obpatHoMm kaHaie. Ilepecmorp A ycummBaet IP-undpactpyktypy cuctemsr CDMA # BBOIUT pacIIdpeHHUS,
KOTOpPBIE TIOJ/IEP’KUBAIOT YYBCTBUTENbHBIE K 33JePKKE M MHTEHCHUBHO MCIOJIB3YIOIINE TIOJIOCY MPOITYCKaHUS
MpUIOKEHUs, HanpuMmep nepeaaya ronoca mo IP (VolP) u nepenaua MmraoBenHsix coobmenuit (IMM), u o
[IO3BOJISIET ONEpaTopaM MPEeNOCTaB/IATh HHTETPUPOBAHHBIC YCIYTH IE€peJadd rojioca, BUAEO U AAHHBIX 110
0ojiee HM3KUM IIEHaM U M0 MHOXKECTBY pa3HooOpa3HbIx cereid. ObopynoBanue miast EV-DO Ilepecmotp A
KOMMEpPUECKH JOCTYmHO 1 00patHO coBMecTuMo ¢ CDMA2000 1X u EV-DO Bapuant 0.

[lepecmotp B crammapra 1XxEV-DO 1o3BoauUT 00BbEIUHATH A0 MATHAALUATH KaHAIOB mupuHO# 1,25 M,
Korma OymyT AOCTYmHBI OoJiee IIMPOKHE TOJOCHI, MJS TPEIOCTaBICHHS eIle OOJBIIeN IPOITyCKHON
cnocobHoctu nepeaaun ganHeix. Crangapr CDMA2000 EV-DO Ilepecmotp B moaaepxuBaet ckopocTH 10
4,9 MOuT/c B KaX/JI0M KaHaje Ui MOJydYeHHs B KaHaie, OObeIUHEHHOM M3 TPEeX KaHaJOB, CKOPOCTH JO
14,7 Mbut/c B HECcXoasmeM HamnpapieHud. [lepecMoTp B 3TOTO CTaHmapTa MOKET YBEIHUUTH MPOITYCKHYO
CHOCOOHOCTD 710 73,5 MOUT/C B HUCXOAIIIEM HapaBiaeHUH U 70 27 MOUT/C B BOCXOMSIIEM HAIIPABJICHUH 3a
CYET UCIIOJIb30BAHMSI HECKOJBKUX HECYIIMX M CXeMbl 64-KBaIpaTypHOM aMIUIUTYJHOM MOMYJISIINH.
[lepecmotp B Ttexnomormm crangapra CDMA2000 EV-DO Takke NO3BONSET MONYYUTH OOIBIIYIO
MPOITYCKHYIO CIOCOOHOCTh CETH U TOBHINICHHE KadecTBEHHBIX Mokasareneit. Kommanus QUALCOMM
OKUJAeT, YTO TMepBble KoMMepueckue npoayktel Ilepecmorpa B texuomormu EV-DO nomkHBI OBITH
noctymHbl B koHIe 2007 rona, v JOMOTHUTENbHBIE OECITPOBOIHBIE YCTPOWCTBA BCKOPE MOCIE HUX.

I Nudopmanus o ctanaaprax

Crnemudukarnuu texaojgoruu IMT-2000 onpenenersr Bo MHOTHX PekoMenmarusax MCO, Hanbosee N3BECTHEI
u3 Kotopbix Pexkomenmaruss MCDO-R M.1457 u cepus Pexkomenmamuit MCDO-T Q.174x, koTopbie
COOTBETCTBEHHO OIHUCHIBAIOT panuouHTepdelickl u 0a3oBble ceTH Juis cemelicTBa cranaaptoB IMT-2000.
IMT-2000 — 3TO pe3ynbTaT B3aUMOIEUCTBHSI MHOXECTBA CTpYKTyp BHyTpH MCD (MC3-R m MCD-T) n
BHemTHUX oTHocuTenbHO MCO opranuzammii (3GPP, 3GPP2 u T. 1.).

111 Bo3mo:xxknoctu EV-DO

CewmeiictBo cranaaptoB EV-DO o0ecnieunBaeT cieayromue BO3MOKHOCTH/ PyHKIHN

. [Tomroe QoS w »ddekTuBHAT TMOICPKKA IMHPOKOTO Pa3HOOOpas3ws TPHIOKEHUN ITaKETHOM
nepeaady JaHHBIX, Takux kKak VolP, Buaeorenedonus, 6eCripoBOAHBIC UIPHI, pad0Ta B UHTEPHETE
MO COTOBO# CETH, paJnOBeIaTEIbHAS/MHOTOJpeCHas Tiepeiava

. OO6parHasi COBMECTUMOCTH TIOJIIIEPKKH MHOXKECTBA Hecymux 10 20 MI'mt
. PanuoBeniarenbHas/MHOTOIpECHAs Tiepeiava

. I'ubkas gyriekcHas nepeaayda

. I'uGpuIHOE MHOTOKPATHOE IIOBTOPHOE HUCIIOJIb30BAHUE YaCTOT

1xEV-DO Bapuant 0

Kak B cucremax IS-95 u 1S-2000, crangapty 1XxEV-DO Bapuant 0 pacnpeneneHa mojoca IIMPUHON
1,25MI'n, ¥ B HEM HCHONB3yeTCSd CHTHAI C TpSAMBIM pacmupeHueMm crnektpa (DS) co ckopocThio
1,2288 Merauun/c. ba3oBplii OJIOK CHHXpPOHM3AIIMM IS Tepeaad B HHUCXOMISIIECM HalpaBICHUH
MpecTaBiIsIeT coboi ciaoT BpeMeHu 1,66 MC, KOTOPBIM COACPKUT MuioT-KaHal U kaHan MAC, a Takxke
CETrMEHT JJaHHbIX, KOTOPbIE MOTYT COACPKaTh TpaduK, WIN KaHAN YIpaBJeHUs, OKa3aHHBINH Ha Pucynke 8.
B otmmume ot crammapra [S-2000, B koTopoM mutrHA Kaapa coctaBiseT 20 Mc, kamp cragmapra 1XEV-DO
Bapwuanr 0 cocrasnset 26,66 Mmc.
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Pucynok 8 — Ctpykrypa ciaora Hucxoasero kanaia 1XEV-DO Bapuanr 0

102 cnoTe | 12 cnoTe

1,024 wina 1,024 w1na

HaHHEE mac | Manot MAC IERTE) JaHHEE MAC | Manot MAC JaHHbIE
400 Bd 96 54 400 400 G4 96 54 400
MO E dna | HWNoE BILE] HMNOE HMNOEB HWna | HMNOE HKna HMNOE

AKTHEHBIN CROT

[Munor xaHan nepeaaeTcs ¢ MOTHONH MOLTHOCTBIO AJsl 96 YMIIOB KaXXIyro MOJOBUHY CJIOTa, oOecreunBasi He
TOJIBKO OTIOPHBIA CHUTHAJI [Tl KOTEPEHTHOH AeMOAYJsIIKU B KaHanax Tpaduka 1 MAC, HO Takke BBIMOTHSS
B3STHE OTCUYETOB COCTOSHUS OecrpoBoAHOro kanana c¢ gactoroir 1200 I'n. Kanan MAC cocTouT u3 kaHana
obpaTHbIX neiictBuil (RA) u 10 kaHanma perynupoBKU MomrHocTH oOpatHoit nepenaun (RPC). Kanan RA u3
OIIpENEeNICHHOTO ceKTopa (GopMupyeT 1-OMTOBBI OOpaTHBI CHIHAd Ha BCE TEPMHHAIBI, KOTOPBIE MOTYT
NpUHUMAaTh CUTHAJ MpPSIMOro KaHaja B 3TUX CEKTOpax, IOKa3blBas, HE INPEBbIIAET JM Harpyska B
BOCXOJSILIEM KaHaje 3aJaHHbId mopor. B kaname Tpaduka B KayKAblii MOMEHT BPEMEHHU BeIETCs Iepeaada
U oTAenpHOoro noib3oBarens. Ctanaapt 1XxEV-DO Bapuant 0 ucnions3yeT HUCXOASIIUI KaHal B pexXUMe
TDM , a He B pexxume CDM, kotopsiii mpumMensiercs B cuctemax [S-2000. CkopocTs nepenayu 1aHHBIX B
KaHane Tpaduka, HCHONb3yeMasl CeTbl0 JAOCTyNa Ui Iepefayd Ha TePMHHAI JOCTyNa ONpeaessieTcs
cooO1IeHreM OJI0Ka peryJIMpoBKH CKOpOocTH nepenayn naHabix (DRC), npeganHOro TepMUHAIOM AOCTYyTA B
Bocxomsamem kaHame. OObeaunenne H-ARQ u  pasHeceHHMe MHOTHX MOJb30BaTeNe  yirydliaeT
Ka4yeCTBEHHBIC MMOKa3aTeIu B Pa3IMYHBIX YCIOBUAX pabOThl KaHaja, EpBble MPUBOASAT K POCTY MPOIYCKHON
CIOCOOHOCTH B KaHajlax C OBICTPHIMH 3aMHpaHHMAMH, a TOCIEJHHE — B KaHalaX C MEIJICHHBIMH
3aMHUpaHUAMHU.

Bocxomsmuit kanan B ctannapre 1XEV-DO Bapuant 0 ananorunden kanany B [S-2000, kimroueBoe paznudne
MEXy HHMH — HCIIOJIb30BaHUE CTOXACTHUECKU PACHpPEIEIEHHOIO PEryJIMpPOBaHMS CKOPOCTH C IPSIMBIM
n3MepenneM pocta Ha TepmuHane (RoT). Ilporokon Bocxoadmiero kanaga MAC ompenenser mpaBuia,
WCIONB3yEMbIE  KaXAbIM TEPMHUHAJIOM  JAOCTyNa, M  HCIOJB3YeT  paclpeieieHHbI  alrOpuTM,
MOJUUHSIOIIUICS PEryJIUPOBKE IO OOpaTHOM CBSI3H.

1xEV-DO IlepecmoTtp A

OcHoBHBIC yiyuiieHus, mpemiaraembie crangaprom cdma2000 1xEV-DO IlepecmoTp A, TakoBBHI:

. Ousnvecknii ypoBeHb BOCXOJSIIEro KaHama ¢ mnomaepxkkoir rubpumaoro ARQ (H-ARQ),
Mmonyisiuueii 6omnee Beicokoro ypoBHa (QPSK u 8-PSK), Gonee BbICOKOI NMHKOBOH CKOPOCTHIO
(1,8 M6wut/c) n 6onee MEIKUM ACIEHUEM MEKIY BO3MOKHBIM CKOPOCTAMHU.

. MAC ypoBeHb BOCXOIAINETO KaHajla C IMOIJIEPXKKONH MHoromoTouHod QoS, perymmpyemoil B
3aBUCHMOCTH OT KOHTEHT2, IIMPOKOMACIITAOHBIM CETEBBIM yIpaBieHHeM 3(P(EeKTHBHOCTH
UCIIOJIb30BAHUS CIIEKTPa U KOMIIPOMHUCCHOM 3aJepKKON U KaXKJIOro TOTOKa, a Takxke Oolee
YCTOMYMBBHIM MEXaHU3MOM KOHTPOISl TIOMEX, KOTOPBIA MO3BOJNSIET CHCTeMe paboTath ¢ Oolee
BBICOKUM pocToM Tpaduka st TepmuHaia (RoT) wmm 3arpy3koid.

. ®dusnveckuii ypoBeHb HUCXOMSIIETO KaHalla ¢ 0ojiee BRICOKOW MHKOBOHM ckopocThio (3,1 Mourt/c),
0ojiee MEIKMM JICJICHHEM MEXKAY BO3MOXKHBIMH CKOPOCTSIMH M KOPOTKHMH IaKETaMH, KOTOPBIC
00ecreurBalOT YMEHBIICHUE 33JICPKKA Tepeladyd MW JIydlllee HCIOJb30BaHUE PECYpPCOB
HHUCXOSIIEr0 KaHama.

. MAC ypoBeHb HHCXOISILIETO KaHajla C MHOTOCTAHLMOHHBIM JOCTYIIOM C Pa3[eliCHHEM I1aKEeTOB
(PDMA), yMeHbIICHHEM 3aJCpKKU Tepefadyd 3a CYeT pa3pellieHHs Iepefadydl Ha TepMHHAbI,
KOTOpbIe cooOmaoT o HyneBoi ckopocTn DRC u O6ecoBHBIM aJanTUBHBIM BEIOOPOM cepBepa, 4To
YCTpaHSET 3aJepXKKHU Mepelaud 3a CUET CMEHBI cepBepa HUCXosmmero kaHana. Mcnonssys PDMA,
CeTh JOCTyNa MOJKET IepelaBaTh JaHHBIE MHOTMM IOJIb30BAaTENsM, MCIIOJB3YS MAaKET TOTO XKe
(U3NUECKOTO YPOBHS, TEM CaMbIM YJydllas HE TOJNBKO 3(P(PEKTHBHOCTH CHKATHS (DPU3NIECKOTO
YPOBHS, HO TaK)K€ U 3aIeP)KKy Iepeayn.

. bricTpoe ycTaHOBNIEHWE COEAWHEHWS [UIA TIPWIOKEHHH, KOTOphle TpeOyroT "MTHOBEHHOTO
COeMMHEeHHA" 3a CYeT WCIOIB30BaHHUA 00Jee KOPOTKMX HWHTEPBAIOB MEXIy NakeTamu (dTo
MO3BOJISIET 00ECIEYNTh Pa3yMHBIH KOMIIPOMHUCC MEXIY OBICTPHIM YCTAHOBJICHHEM COCIMHEHUS H
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JIOCTHKEHHUS MaKCHMAJIBHOTO CPOKa KU3HU aKKyMYJISITOPOB) U O0jiee BEBICOKOCKOPOCTHOTO KaHaja
JIOCTYyTIA.

Hucxoasmuii KaHaJI

OcHoBHBIE yiydiieHus s ¢puzndeckoro ypoBHs 1 MAC ypoBHS HHCXOJSIINX KaHAIOB B cTanmapre DO
[TepecmoTp A TakoBHI:

. KopoTtkue maketsl, T. €. 128-0UTOBBIiA, 256-0UTOBBIH U 512-0UTOBBIH.

. Bonee BhICOKHE NMHKOBBIE CKOPOCTH Tepenayd AaHHbIX (3,1 MOwut/c) u Gojee Menkoe AelcHUE
MEX]Ty BO3MOXHBIMH CKOPOCTSIMH.

. [Ipeobpazoanne cnucka DRC "oquH-K0-MHOTUM" B (JOPMATHI IIEpeaadH.

. MHOTOCTAaHITMOHHBIA ~ JOCTYIl €  pa3felicHHeM  MAaKeTOB  3a  CYET  HCIOJL30BaHUS

MHOT'OIIOJIB30BAaTCIbCKUX ITAKCTOB.

. BecmioBHEII ananTUBHEIA BEIOOD cepBepa.

3HAYHTEIBLHOE yiay4dlaicHue 3(1)(1)GKTI/IBHOCTI/I KaHajga WA CXKATUS MOXKET OBIThb AOCTUTHYTO 3a CHET
HCIOJIb30BaHNA MHOI'OIOJIB30BATCIIbCKUX MAKETOB, T. €. ICPEAaUn NaHHbIX HAa MHOT'MC TEPMUHAJIBI JOCTYIIA,
HUCIOJIb3Yd OAWH M TOT KC IMAKET (bI/IBI/I‘leCKOFO YPOBHH. OTO0T MCTOJ MNO3BOJIACT NMOAACPKHUBATH 00JIBIIIOE
KOJINYECTBO HU3KOCKOPOCTHBIX HpI/IJlO)I(eHI/II)'I, YYBCTBUTCJIIbHBIX K 3aJCPKKaM. HJ'IaHI/IpOBH_[I/IK HUCXOOAICTO
KaHaJla IpOoaO0JIKacT O6CJ'Iy>KI/IBaTB MaKEeThl OTACJIBHOTO IMOJIb30BAaTCJIA, IJIAHUPOBAHUC IO XO4Y IIpolecca
nepenavu Jjis Toro, YTOOBI TaM, I'’I€ BO3MOXXHO, MIPUMCHSATH MHOT'OIIOJIB30BATCIILCKOC Pa3HECCHUC.

Bocxoasimmii kaHaJ

OcHOBHBIE yiyd4IIeHus s (PU3MYecKOoro YpPOBHS BocXozsmero kanama crangapra DO Ilepecmotrp A
TaKOBBI:

. ®uznueckuil yposenb H-ARQ

. Bonee BBICOKME CKOpPOCTH Tiepemaddl JaHHBIX (TIMKOBBIE CKOPOCTH TIEpeladyd  JaHHBIX
1,8 Mowut/c/1,25 MI'r) u 6oee Menkoe AeTeHre MeXTy BO3MOKHBIMH CKOPOCTSIMHU

. IllupokomaciiTaOHOE  IEHTPAJIU30BAaHHOE  YNpaBJIEHHE C  MHHAMAIBHONH  CHTHAJIBHOM
M30BITOYHOCTBIO

IIupoxomacmTa0HOE HEHTPAJIN30BAaHHOE YIIPABJICHUE

Cranpmapt 1xEV-DO Ilepecmorp A mpenocTaBisieT CETH JOCTyNa HECKOJIBKO MEXaHH3MOB
LEHTPaJIM30BaHHOTO YIpaBJIEHHs B JIOMOTHEHUE K TeM, KOTOpBIE MpeAycMoTpeHsl crangaptoMm 1XEV-DO
Bapuant 0. Ha PucyHke 2 moka3aHbl MEXaHHW3MBbI LIEHTPAJIM30BAHHOTO yIpaBieHHss B craHmapre DO
[Tepecm. A.

Pucynok 9 — MexaHu3Mbl IEHTPAJM30BAHHOI0 YIIPABJEHUA BOCXO/AsiIero kKaHajaa B ctangaprte 1xXEV-
DO Ilepecmotp A

Peryndpoeka
QoS noToka
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PEMYNMPOEKS

FAeHas
PEMYMMpOBER

EMIKOCTH
TOUHOCTHI
nomes:
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EBLILENEHIE
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6 CTAHAGRTE

Mpeobpaso-

BaHME NOTOKS
HICAP B

noTok LoLat
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MK B O

CEOpOCTH
MEEAaHA

NOTOKDM

WHTepnpeTaupM
SAMYIHA
CEKTOpa Ana
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1XEV-DO Ilepecmotp B (EV-DO co MHOrUMH HeCYIIUMH)

EV-DO co MHOTEMH HECYIUMH SIBIIIETCS 00paTHO COBMeCTHMBIM ¢ cucteMamu 1XEV-DO Ilepecmotp A.
B 1o BpeMs Kak OT HOBBIX TEPMUHAJIOB TpeOyeTcs 00eCIeunBaTh MOTHOMACIITA0OHYIO paboOTy CO MHOTUMU
HECYUIMMHM, TEPMHUHAIbI C OIHOM Hecylled, mocTpoeHHble mo cranzapry 1xEV-DO Bapuant 0 wunu
IXEV-DO Ilepecmorp A, wmoryt paboTaTh B 3BONIOIHOHHpOBaBIIMX ceTsax EV-DO, xotopsie
oAep KUBaroT padoty co Muornmu Hecymumu. CtarmapTt 1XEV-DO IlepecmoTp B mpemnaraer KoHEUHBIM
MOJIH30BATEISIM OO0JIee HACKHIIICHHBIC YCIYTH U yIyYIICHHBIC OIIYIICHHS MOJIb30BATEINs, CHIXKAS MIPH STOM
CTOMMOCTb mepefgaud oxHoro Oura. Cranmapt 1XEV-DO co MHOrMMH HECyIIMMH ONpEAEsieT CUCTEMY
mwupuHor 1o 20 MI'n, rae kaxnad Hecymas uMmeet mupuny 1,25 MI'n, a TepMuHansl NOAAEPKUBAIOT OHY
WM HECKOJNBKO Hecymux. Omneparopsl MOTYT MPEAoCTaBlsATh yciayru Ha 0O6aze EV-DO co mHoOrmmmn
HECYIIMMH IIyTeM OOHOBIIEHHUSI TPOTPaMMHOT0 o0ecrieueHus B kaHambHBIX KapTax 1XEV-DO [lepecmotp A.
YcTpoiicTBa cO MHOTUMH HECYIIMMHU MOTYT paboTaTh B peXUMe ¢ OHOM Hecymiel B cranaapte 1x (IS-2000)
i 1XEV-DO, wim B pexxuMe co MHOTUMH HECYITUMU ¢ AByMs mwin Oosee Hecymumu EV-DO Ilepecmotp
A. YcrpoiictBa EV-DO co MHOTMMH HeCyIIMMH MOTYT MOAJAEpKuBaTh paboTy xanama CDMA B moroce,
COCTOSIIEN W3 HECMEXHBIX YYacTKOB, YTO TO3BOJISIET JOCTHYh MAaKCHMAJIbHOTO BBIMIPHINIA OT
HCTIOJIb30BaHMS YaCTOTHOM CENEKTUBHOCTH KaHaljla M 0aJaHca Harpy3KH MEXIy HECYIUMH.

OCHOBHBIE NT0JIOKEHUA

OcCHOBHBIE MTOJIOKEHUS, BBeIeHHBIE B cTaHnapT EV-DO co MHOTUME HECYyIIMMHU, TAKOBBI:

1  OOwpexpnHeHUE KaHAJIOB MPH MOMOLTH MHOTOKaHAIBFHOTO MPOTOKOJa paanokanana (ML-RLP)
CHUMMeTpUYHBIN 1 aCHMMETPUYHBII PEKUMBI pabOTHI
AanTUBHBIA OalaHc Harpy3Ku
['ubkoe nymiekcHOe Ha3HAUYEHHE HECYIINX
YBenMueHHe CpoKa XU3HH aKKyMYJSTOpOB (YBeJWYeHHE BPEMEHH pPa3roBOpa U BPEMEHH
peXKIMa OKUIAHIS)

oA W

1.2.3.1.4 Marpuua WCDMA u HSPA

| BBenenue

Texnonoruss WCDMA BxoguT B uucio cemeicTB crapmaptoB MCD IMT-2000 u B HacTosimee Bpems
npemiaraercs 6onee 134 omeparopamu B 59 crpanax s Gosee 100 muminonos aGonentoB!¢. Cranmapr
WCDMA Bapuaatr 99 obecriedymBaeT TEOPETHUSCKA MAaKCHMAIBHYIO CKOPOCTh B HHCXONSIIEM KaHale,
COCTaBISIIOIIYIO 4yTh Oojbiie 2 MOuT/c. X0Ts TOYHAsI MPOIYCKHAsi CIIOCOOHOCTh 3aBUCHT OT BBHIOPaHHBIX
OIIepaTopoOM JOCTYITHBIX JJISl IOJIH30BATENs Pa3MEepOB KaHalla, BO3SMOXHOCTEH YCTPONCTB U YMCIIa aKTUBHBIX
[IOJIb30BATENIl B CETH, IONB30BAaTEM B KOMMEPYECKHX CETSAX MOTYT JOCTHYh 3HAYCHWH MHKOBOU
nponyckHoH cnocoOHocTr 350 kOuT/c. [TMKOBBIE CKOPOCTH B HHCXOASAIIEM KaHale CETH COCTaBISIOT
384 x6ut/c. [lukoBbIe 3HAYECHUS TPOMYCKHON CITOCOOHOCTH B HUCXOJSIEM KaHAJe CETH COCTABIIAIOT TAKXKe
384 xOuT/c B OCIENHUX BapUaHTAaX PeaM3alfy, IIPH 3TOM JOCTHTaeMble MHKOBBIE CKOPOCTH IS OJHOTO
NOJIB30BaTeNs cocTaBistoT 350 kouT/c.

Ha Oombmieri wactu cereli WCDMA B CeBepHoii Amepuke, EBpone, Apcrpamuu, Snonuu, Kopee,
lNonkonre, ®wmnmunax, KOxuoit Adpuke u Cpennem Bocrtoke aktuBupoBaHo oOHoBneHne HSDPA mms
o0ecrieyeHus: MOJHBIX BO3MOKHOCTEH OECHpPOBOIHON HIMPOKOMOIOCHON cBs3u!’. PeryispHbie 0030pbI
Acconuanuy IMOCTaBIIMKOB TNIOOANBHBIX ycHyr moABWXHOW cBs3u  (GSA) moaTBepKAaloT, dYTO
147 onepatopoB cereii B 67 cTpaHax o0s3amuch cTpoutb cuctreMbl WCDMA-HSDPA, npudem cpeau 3Toro
yucna B 100 cersix B 54 cTpaHaX OCYIIECTBIEH KOMMEPUYECKHMHA 3allyCK YCIYr HIMPOKOIMOJIOCHOTO

16 Bcemupuple  uHpOpMalMOHHBIE — ycayrm  coToBoii  cBasu  (WCIS),  https://wcis.emc-database.com/
pub/emcdata.nsf/WCIS%20main3 mo cocrosHMIO Aen Ha HOsIOps 2006 Toxa.

17 Acconpanus mocTaBIuKoB r100aIbHBIX yciayr TOJIBMYKHOM CBSI3U 110 aapecy www.gsacom.com.
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6ecnpoBognoro npocryna. CymectByer Oonee 200 BHIOB yCTpOWCTB ¢ Bo3MokHOCTbIO HSDPA, mpuuem
oonee 80 u3 HUX — TenedoHbI! S,

WCDMA mpexacraBisger co00i  XOpomio pa3pabOTaHHBIA ITyTh DBOJIONHH JUIS  MPEAOCTaBICHUS
BO3MOXKHOCTEH TOABIKHOM INHPOKOMOJOCHOW CBSI3W IPH OJHOBPEMEHHOM IMOJAJEPXKAaHUM OOpaTHOU
coBmectuMocTtu. Ha cnenyromem pucynke mnokaszaHa odBomonuds WCDMA ©u  cnMcKM  OCHOBHBIX
pacUINpEeHUA:

Pucynok 10 — IBoronns WCDMA

WCDMA(UMTS) HDSPA HSUPA Jsonroyus 3G
T —

= Mpsamoli kaHan 64 k6utlc = Mpsmo kaan 1,8 - = MMpsmoii kaHan 1,4-58 | Mpeanaraembii Mpeanaraemblit
CS 384 kbutlc - 2 14,4 M6urtic Méwut/c = MIMO = MpopoMKeH e IBONOLMK

Moéwut/c = IMS = MBMS = CeTu nonHoctbio IP WCDMA UJVIpVIHOﬁ 5 My

= O6paTHbLIN kaHan 64 * IP- Tpaxcnopt = Bsaumopeiictee WLAN- | | o 3 HOBLIX = LTE
k6uT/c CS 384 kBut/c RL = WB-AMR UMTS qagt(lwpnm UMTS = OFDMA
= MMS/LCS = MIMO

= TpaHcnopt ATM = [MOKas Ww1puHa

nosiocbl

BricokockopocTHeIM nakeTHBIM JocTynoM (HSPA) HasbiBatoTcs yiyumienus paanountepdpeiica WCDMA B
Bapuanrax 5 u 6 crangaproB 3GPP. Jloctymom HSPA+ Ha3piBaloTCs yiydllleHUS paJuoOHHTEpdeiica
WCDMA B ¢dazax 7 u 8. Ilpsmoli KaHanm WIM HUCXOMIIUMI KaHaJl HAa3bIBAETCS BBICOKOCKOPOCTHBIM
HHUCXOIAIIAM KaHajoM TmakeTHoro pgoctynma (HSDPA), a oOpaTHBIi KaHan WM BOCXOISAIIMA KaHAI
Ha3bIBACTCS BHICOKOCKOPOCTHBIM BOCXOMAAIIMM KaHanoM nakeTHoro nocryna (HSUPA). HSDPA mo3Bosmsier
BECTH Tepeavy JaHHBIX B HUCXOJAIIEM KaHaie co ckopocTsamu no 14,4 Mout/c. HSUPA mo3Bonser Bectu
repeaady MaHHBIX B BOCXOIAIIEM KaHale cO CKOpocTsMu mo 5,76 Mout/c. Kak HSDPA, tak m HSUPA
MOTYT OBITH peaju30BaHbl B CTaHAapTHOM KaHaine cered WCDMA mmpunoit 5 MI'n. HSPA+ Oyner
o0ecreurBaTh MOBBIIIEHHYIO MPOMYCKHYIO CIOCOOHOCTH Ui YCIYT pealbHOro BPEMEHH, Takux Kak VolP,
MIMO, a Takke oOpatHylo coBMectuMocTh. HSPA+ Oymer obecneuuBaTh MHKOBBIE CKOPOCTH
14-42 M6ut/c B HUCXOIAIIEM KaHaje, a MHUKOBBIE CKOPOCTH B BOCXOAsiieM kaHane jno 11 Mowut/c, B
3aBHCHMOCTH OT BapHaHTa pealn3allid HOBSHIUX (QyHKIUH.

I Nudopmanus o ctangaprax

Criertudukarun texsoxorau IMT-2000 onpenenensl Bo MHorux Pexomermamnusx MCDO, Hanbonee H3BECTHBI
m3 Koropeix Pexomenmarus MCD-R M.1457 u cepus Pexomenmammit MCD-T Q.174x, koTopbIe
COOTBETCTBEHHO OIHUCHIBAIOT paauouHTepderickl u 6a3oBble ceTH i ceMeiicTBa cranmaptoB IMT-2000.
IMT-2000 — 31O pe3ynbTaT B3aMMOJCHCTBUS MHOXecTBa CTPYKTyp BHyTpu MCD (MC3-R u MC3-T), n
BHEIMHUX oTHOCUTENbHO MCD opranmzaruii (3GPP, 3GPP2 u 1. ).

111 Bo3moxknoctn WCDMA/HSPA
WCDMA Bapuant 99

. [ToBbImIeHHAs IPOITYCKHAS CTIOCOOHOCTH
—  3HauYuTeNbHOE TIOBBIICHUE 3HAYCHHWHA IPOITYCKHON CIOCOOHOCTH s royioca. Ilo oreHkam
NPOMYCKHAs CIOCOOHOCTH IS rofoca coctaBuT mpumepHo 70—100 momssosareneii!® mpu
GoS = 2% B omHom kaHane mmupuHOH S5 MIT crammapra WCDMA Bapuantr 99,
UCTob3ytonieM Bokoaepsl AMR (7,95-12,2 kbut/c).

18 Ibid.
19 "Comparing HSDPA vs R99 Capacity v7", QUALCOMM Internal Paper: Thomas Klingenbrunn, Jan 2005
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— 3HauuTeNbHOE TOBBIIICHHE 3HAUYEHHUI MPOIYCKHOM CIIOCOOHOCTH Ha CEKTOp B HHUCXOJAIIEM
KaHalle ¥ BOCXOJAILEM KaHalle.

. Bonee BrICOKHE CKOPOCTH TIepeaadn JaHHBIX
— WCDMA Bapuant 99 npeanaraeT MaKCHUMAaJIbHBIE MAKETHBIE CKOPOCTH IEpeladyd JaHHBIX,
paBHble 384 KOWT/C Kak B HUCXOJSINEM KaHalle, TaK M B BOCXOZsiieM kaHane. OIHaKo B
CTaHJapTEe ONPECICHBI TUKOBBIC CKOPOCTHU NEPEIaul JaHHBIX, KaK B HUCXOJIAIIEM KaHale, TaK
1 B BOCXOJAIIEM KaHaie, paBHbIe 2 MoOuT/C.
— Hcnonw3ys nepemeHHble KOX(DQUIMEHTH paclIupeHust crekrpa, cucreMa WCDMA
BapuanT 99 onpeznenseT pasnmu4HbIE CKOPOCTH TIepeadu JaHHBIX B KaHaiax. Yem MeHbIle
paciImpeHye, TeM BBIIIE CKOPOCTh MIepeIauul JaHHBIX B KaHAJIE.
— Texuonorus WCDMA Bapuant 99 ompenenseT kaHal MEpeAadyd AAHHBIX C KOMMYyTalUeu
KaHAJIOB JIJIs1 00ECTICUEHUS MOCTOSHHOM CKOPOCTH TMEpeaun JaHHbIX 64 KOUT/C.

. VirydiieHHble YCIyTH U IPUIOKEHHUS 3a cueT npuMenenne QoS

— 3HauuTeNbHOE YIyYIIEHHE OIIYIIeHWH KOHEYHOro TIIONB30BAHHSA [UIS CYIIECTBYIOIINX
MPUIOKEHUH;

— Buneorenedonus 1aHHBIX ¢ KOMMYTaIlUei KaHAJIOB;
—  CraHOBSATCS pealbHBIMU IPWIIOKEHNUS OJHOBPEMEHHOH TepeIavr ToJioca U TaHHBIX.

. OO0patHasi COBMECTUMOCTD
— TloBTopHOe ncnonb3oBanue y31noB 6a3oBoii cetn GPRS;
— Tlomnepxkka mepegaun oocmykuBaHus Mexay cuctemamu (WCDMA-GSM).

BbicokockopoCcTHON HUCXOAAIMIT KaHAJ makeTHOTo noctyna (HSDPA)

HSDPA — 310 TexHomorus, KOTOpas IMpPeIOCTaBISET OIepaTopaM IIUPOKOMOIOCHOW MOJIBHMKHON CBS3U
YJIy4IIEHHBIE TapaMETPhl MEpEAaYl JAHHBIX B HUCXOJAIIEM KaHAJE ¥ MO3BOJIAET MPEJOCTaBISATh HOBEHUIIINE
YCIOyrd Iepefadd IaHHBIX. OTa TEXHOJIOTHs, KOTOpas B HACTOAIIEE BpPEMS MIMPOKO HCIOJB3YETCs
orepaTopaMy BCEero MHpa, OOBEAMHAET BBHICOKOE KauecTBO Tepefayd JaHHBIX B HUCXOMASIIEM KaHaje C
BBICOKUMH NHKOBBIMU CKOPOCTSIMH TI€pelladyd JaHHBIX M PACUIMPEHHOW MPOIyCKHOH CIMOCOOHOCTHIO
CHCTEMBI, 3HAUUTEIbHO yMEHBIICHHBIC MOKA3aTeNu 3aJCP>KKH, OTIMYHBIN OIOUKET M MOKPHITHE KaHala, a
TaK)K€ BO3MOYKHOCTH ITOJIyYEHHS BBICOKOT'O Ka4e€CTBA HA IPaHULIAX COTHI.

HSDPA — 370 HOBBII HUCXOZASIIMI KaHaJI BHICOKOCKOPOCTHOM MaKeTHOH Mepenadyu JaHHBIX, BBEICHHBIN B
cocraBe Bapuanra 5 pacmmpennii Texaonornun WCDMA kak HaacTpoiika Haj oObIYHBIMU KaHanmaMu Rel-99
WCDMA. Kanan mepemaun BapumanTta 5 pa3paboTaH mJisi OZHOBPEMEHHOH MOMIEP)KKHU IOJIb30BaTelIeh
HSDPA u R99, 160 HSDPA MoXeT HCTonp30BaThCs Ha COOCTBEHHON OT/IEIHHOM HECYIICH.

HSDPA mnpeamaraer mukoBBIE CKOPOCTH TNepefadd NaHHBIX 14,4 MOUT/C B OTACTFHOM KaHalle, XOTs
CETOIHAIIHNE JOCTYyIHBIC HAa PHIHKE KOMMEpPUYECKHE ITMKOBBIC CKOPOCTH TIEpenadd JaHHBIX JIeKaT B
nuarnasone ot 3,6 Mout/c mo 7,2 Mout/c. HSDPA cymiecTBeHHO yiydliaeT Ka4ecTBO INMepeaayd NaHHBIX,
obecrnieunBaeMoe JIsi KOHEYHOT0 Tojb3oBarens B 3G, TaM, T/Ie 3Ta TEXHOJOTHS 00eCIeYnBaCT YBEIUUYCHUE
MIPOITYCKHON CIOCOOHOCTH Tepeiaun JAaHHBIX B HucxomsmieMm kanane Ha 300% mo cpaBHeHuto ¢ Rel 99 u
HaMHOTO 0oJiee BRICOKOE KauecTBO 10 cpaBHeHUIO ¢ TexHoiorusmMu GPRS u EDGE.

Texunomoruss HSDPA mnomuumaer WCDMA Ha Oojiee BBICOKHI YpPOBEHb KadyecTBa, TIC OH MOXET
MOIIePKUBATh OOJiee HACBHIIICHHBIE MTUPOKOIIOIOCHBIE TPUIIOKEHHUS CO CBOMMH MEHBIIMMU 3aJepKKaMH U
0osee OBICTPBIM OTKJIMKOM CETH W JTydrmmM QoS uts mepeaadn JaHHBIX.

Texnonmoruss HSDPA mnpenocTaBiger omneparopy BO3MOXHOCTH TIJIaJIKOTO TepexoAa W BapHaHThl TMOKOTO
pa3BepTHIBaHMs, IIOCKONBKY OHa fABIseTcs 00paTHO COBMECTHMOH TexHomorumedd R’99. Dramsl
pasBepteiBanuss HSDPA moryt ObITH MacmTaOHpOBaHBI B COOTBETCTBHH C JKCIIACMBIMH MHBECTHITUSIMHU B
CETb.

VYiyuamenue ot R’99 no HSDPA npunocur coboii Mmenkue n3MeHeHus GyHKuuoHnposanus y3ina B u RNC.
Teneps y3en B MoxeT BEINOTHATH QYHKIINHU, KOTOphIie paHee BemOMHuIHCE RNC (R99), uro obecnieunBaer:
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Bonee xopoTkoe BpeMmsi OTKJIMKa Oyarojaps ToMmy (akry, 4ro padora ys3na B Oyzmer mo3BonsTh
MEHBIIIHE 33JIePKKH Ha YT JBYCTOPOHHEH mepenadun o6naronaps 6osee 3ppekTHBHBIM afantainum
U TUTAHUPOBAHMIO KaHasa.

Bonee adpdexTrBHOE HCTIONB30BaHNE pecypcoB Oaromaps 6ojee OBICTPOMY IUIAHUPOBAHHMIO.

HSDPA BBoaut H-ARQ, noBeimaromnyto 3¢pGeKTUBHOCTS PETPAHCIISILINH.

Jlanee mpuBeneHB HOBBIE YIyYIIEHHBIE METOJIBI, KOTOpHIE ObUIM BBencHBI. Ere Oosbliiee MOBBIMICHUE
kadectBa HSDPA 00ycnoBieHO CIEIYIONIMMH HOBBIMH TIPOABUHYTHIMH KOHIEHITUSIMH U METOJaMH,
KOTOpBIC BBEJICHBI IPU pa3pabOTKE TEXHOJIOTHH:

HoBrle BEICOKOCKOPOCTHBIE (hPM3NIECKIE KaHAaJIbI

Pesxum HSDPA BBOAMT HOBBIE BHICOKOCKOPOCTHBIE KaHAIbI MEpeAayd NAaHHBIX, Ha3bIBaEMbIC
BBICOKOCKOPOCTHBIMU (PU3MYECKHUMH COBMECTHO HCIOJIb3YEMBIMU HUCXOJSIIUMH KaHAJIaMH
(HS-PDSCH), xoTopble Ha3zHayaroTCs MOJB30BaTENsIM BO BpeMeHHOH obOnactu. Mmeercs 15
TaKWX KaHAJIOB, KOTOphIe paboTaroT B omHoM panuokaHarie WCDMA mmpusao#t 5 MIm.
Pecypcrl Ha3HaualoTCs Kak BO BpEMEHHOM, Tak U B KOJOBOM oOnmacTsax (kaHaisl HS-DSCH).

bonee 6LICTpa$l ajalTalnus KaHalia, 0oJlee BLICOKHE YPOBHU MOAYJIAIIUA U KOAUPOBAHUA

HSDPA nognep>xuBaeT cXeMbl MOIYJISIIMN 00Jiee BRICOKUX YPOBHEHU, cpeau KoTopeix QPSK u
16QAM. Cxema 16-QAM noBHIIIIaET TPOIMYCKHYIO CIOCOOHOCTD Mepeadyn TaHHBIX, TOTIa KaK
JUTSL CITOSKHBIX YCIIOBHH mocTymHa Moaysiust QPSK.

HSDPA ucnonsiyer ko3 unments koaupoanus or R =1/3 o R =1

B 3aBucHMOCTH OT MPUHIMAaEMOT0 CUTHAJIA B YCIIOBUH paboThl KaHaua, moib3oBarenio HSDPA
HAa3HAYaeTCsl COOTBETCTBYIOIIAs CXeMa MOXLYJSAIMM M KOAUPOBAaHWA MJIs TOrO, 4YTOOBI
o0ecneYnTs MakCHMAabHYI0 CKOPOCTh JOCTaBKM AaHHBIX. IIpomecc BpIOOpa WM amanTUBHOTO
O0OHOBJICHHUS ONITUMANIBHOTO K03 duiienTa Mogy SIUMU U KOAUPOBAHUS Ha3bIBACTCSl OBICTPOH
aJanranuei KaHamna.

BricTpoe miaHupoBaHue

Ha ocHoBanum OBICTpPOTrO MOJY4YEHHs JAHHBIX OOpaTHOM CBSI3M O KadyecTBe KaHajla M Ooiee
kopotkux cinotax TTI, B Texnomorun HSDPA peamusyercsi Gosee ObicTpoe MIaHHpOBaHHE
pecypcos. Pecypcsl Tpaduka pacnpenensrorcs Mojab30BaTeNsIM ¢ HAWIydIIIMH MTHOBEHHBIMH
YCIOBHMSIMM ISl PAJMONEPENAadYH, NPU ATOM TapaHTHPYETCSl CIPABEIIMBOCTh PACIpeNeIeHUs
PECYPCOB MEXIy MOJIb30BaTeIsIMU. [1TaHUPOBIIMK MOXKET BBIOPATh MOJIB30BATENS C JYUIIUM
MTHOBEHHBIM KadeCTBOM CHTHala, B TO K€ CaMOE€ BpPEeMs IUIAHUPOBLIMK TapaHTUPYET, YTO
Ka<JIblii I10JIb30BATEJIb MOJIyYUT YCIYyTy C MUHUMAJIBHBIM YPOBHEM IIPOILYyCKHON CIOCOOHOCTH
nepesadyn JaHHBIX. DTOT METOJ paclpeiefieHHs] pecypcoB Ha3bIBaeTCS MPOMOPIMOHAIBHBIM
CIIPaBEUIMBBIM INTAHUPOBAHHUEM.

Pa3HeceHne MHOTHUX MOJIb30BaTEIICH

[lockonpky ycnoBHs mepeqadyd B KaHajle Ul Pa3IMYHBIX IIOJIb30BATENICH pPa3IMYHBI,
o0cCiTyKMBaHHE KaXJIO0TO TOJIH30BATENs BBIMOJHACTCS, KOTJA AJsl HETO0 MMEIOTCS HJlealIbHbIe
YCIIOBUSL PATUOCBS3H. OTOT METOJl, ACWCTBUTENBHO, IMOMOTAeT JOCTHYh MaKCHMAalbHOM
NPOIYyCKHOM CIIOCOOHOCTH B CEKTOpE, NPH KOTOpOil ceTh oOecrnednBaeT 3HAYUTEIBHOE
pa3HeCeHHE IIOJb30BaTeNe M CyIIECTBEHHO Ooubinei 3((EeKTUBHOCTH HCHONBb30BAHUS
CIIEKTpa, T. €. PE3YIbTUPYIOWIAs MPOMYCKHas CIOCOOHOCTH B ceKTOpe OyaeT Oojble, KOraa B
cucreMe OoJbliIe MOIb30BaTENEH, YeM, KOria 0JIb30BaTe/Ieii MEHBIIE.

BeicTpas perpaHcnsims npyu noMonu ruopuanoi pynkuun ARQ:

I'mOpuoHBIA aBTOMATHYECKUN TOBTOPHBIA 3ampoc (ARQ) — »To mpomecc oObemuHEHUS
MOBTOPHOM TNepefaydl NaHHBIX A TOBBIIMIEHUS BEPOSTHOCTH YCIEHIHOTO JAECKOTUPOBAHMUS.
OTOT METOIl pealn30BaH mocpeactBoM MexaHus3mMoB MAC ypoBHs Ha Y3ne B coBmecTHO ¢
METOJaMH IUIAHMPOBAaHMS M aJanTaluy KaHajma. OTO MpOLecC CoAeHcTByeT Hauboiee
ONTHMATbHOMY PEarupoBaHHUIO B PEAJIbHOM BPEMEHH Ha U3MEHEHHE YCIOBUH PaauOCBSI3M Ha
0a30BOIi CTAHIINH C LIETbI0 JOCTIKCHHUS MaKCUMaIbHOW CyMMapHON MPOITyCKHOH CLIOCOOHOCTH
nepefavyy JaHHBIX 1 MUHUMM3aLUH 3aJ1ePKEK.

Bonee kopoTkwuii uarepsan Bpemenu nepeaaun (TTI) kagpos
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— Texnomorus HSDPA BmnepBble BBOIUT KaJpbl MAKETHBIX AAHHBIX C O04eHb KOpoTKuM TTI =
2 MC, KOTOpBIM CYyIIECTBEHHO MEHBIIE, YeM HHTEpBal IUTEIbHOCTHIO OT 10 mo 20 mMc,
ucrmonb3yemblii B Bapmanre 99 WCDMA. JlanHple TakeTra pacHpelessioTcs pa3IuIHBIM
MOJIb30BATENAM, KOTOPBIM HA3HA4YeHbl OJWH WM HECKOJIBKO M3 3THX KaHAJIOB B TEUEHHE
KopoTkoro uHTepBana TTI = 2 Mc. 3aTeM Kax7ble 1BE MUJIJTUCEKYH/IbI CETh MOXKET U3MEHSITh
Ha3HaueHue nojp3oBarensaM pasnuuHbix HS-PDSCH. Pesynbratom siBisieTcst TO, YTO pecypcehl
pacrpenensioTcs B KOPOTKOM HWHTEpBalle ISl TOrO, YTOOBI 0bOecmeduTh Oojiee OBICTPYIO
peTpaHcIsIIUIo ¥ 60Jee TOYHOE YIPaBICHHE paclpeieIeHHEM PEeCypPCOB.

BricokockopocTHO# Bocxoasiiuii kanaj naketnoro nocryna (HSUPA)

HSUPA — pexum, xoTopblil cTanzaptu3oBaH B Bapuanre 6, pacnpoctpanser npeumymecrsa HSDPA Ha
Bocxosmuit kanain. HSUPA BBoIUT HOBBIN (hM3WUECKH KaHajl, Ha3bIBaeMbIil PacITMpeHHBIM BBIJCIICHHBIM
kaHaiom (E-DCH), koTopblii, rilaBHBIM 00pa3oM, BHOCUT ILEJBIH HA0Op YIIyUYIICHUH, ONTUMHU3HPYIOLIHX
KadecTBO Bocxozsmero kaHana. Pexkum HSUPA oObeanHseT KOHLENIMN U NPUHIMITBL, aHATOTUYHBIC TEM,
KOTOpBIe ucnoiib30BaHbl B HSDPA, 1 KoTOpbIe BKITIOUAIOT B ce0s1 ClIeayToIee:

. BricTpoe mraHupoBaHue BOCXOISIIETO KaHala

. bricTpas n a¢ddhekTrBHAS MOBTOPHAS IIepeaada ¢ UCIoIb30BaHueM ruopumHoii ARQ Bocxomsmero
KaHaja

. Bonee kopotkue kagapsl TTI qy1st Bocxoadiiero kaHaua

OTOT HOBBIA PEXHUM MJIsi BOCXOJSIIETO KaHaja HAMHOTO PAaCIIUpPSeT KAaYeCTBEHHBIC IOKa3aTelu IpHU
YBEIMYEHHON MPOIMYCKHONH CHOCOOHOCTH, yMEHBIIEHHBIX 3a/IepKKaxX U IOBBIMIEHHON 3((EeKTUBHOCTH
WCIIONB30BaHus cruekTpa. s akruBuzanuu pexknma HSUPA TpeOyercs BHeCTH W3MEHEHHS TOJBKO Ha
ypoBHsx PHY u MAC Ha Y3nax B u Ha yposae MAC B RNC.

Pexxum HSUPA mnos3Bosisier oOecrneuuTh OoJjiee BBICOKHE IHUKOBBIE CKOPOCTH Iepeladydl JaHHBIX JI0
5,76 MOuT/c ¥ TOYTH yIBaMBaeT MPOITYCKHYIO CIHOCOOHOCTH COTHI BOCXOSINEr0 KaHalla, YMEHBIIaeT
3a/IepKKy Ha BENIMYHUHY OKOJo 85% TO cpaBHEHHIO ¢ cucTeMoil mo Bapmanty 99 m mocturaer HaMHOTO
0oJiee BBICOKHX MOJB30BATEILCKUX CKOPOCTEH Tepeaayd JaHHBIX. J[OTONHHUTENBHBIC METOMBI, TAKHE Kak
yCTpaHeHHEe TIOMEX W YeTBIPEXKpPAaTHOE pa3HeceHHe MpreMa YBEeIHYHUBaloT MPOIMYCKHYIO CIIOCOOHOCTh COTHI
cucreMbl HSUPA moutu ma 400%.

Pexxum HSUPA Taxoke 3HAUMTENFHO YMEHBIIACT 3a/IepPKKU MakeToB. KOMOWHAIMS KOPOTKUX HHTEPBAIOB
TTI, ObicTporo ruraHupoBaHus U ObICTpON THOpUAHONH ARQ, Tak e Kak ¥ B HUCXOMSIIEM KaHalle CITy>KUT
JUTsT yMeHbITIeHus 3aaepkkn. Pexxum HSUPA obecnieunBaeT yiydiieHHOe yipaBierrne QoS, Mo3BOJISIOMni
Jy4Ille HMCIIONIb30BaTh CHUCTEMHBIE pecypchl Bocxoxsamero kanaima. HSUPA oOecneunBaer Gojee TOuHOE
yhnpaBlieHHE paguopecypcaMu KaHaia Ha Y3ne B u ObicTpoe OOHOBIEHHME TUIaHUPOBAHUS PECYpPCOB IS
BOCXOJIAIIETO KaHalla OYeHb IMoXoke Ha padoty HSDPA B Hucxoms1IeM kaHaie.

VYerpotictBa monb3oBatens (UE) HSUPA o6patHo coBmecTumbl ¢ ycTpoiictBamu Rel’99 m HSDPA, B
koTopbix abonenTsl HSUPA, HSDPA u Bapuanrta 99 MoryTt padoTarthb ¢ UCIIOIB30BaHUEM OJHOTO U TOTO JKe
KaHaua.

Pexxum HSUPA ¢ TIOBBIIEHHBIM KadeCTBOM BOCXOIAIIETO KaHalma B IOMOJHeHWE K pekumy HSDPA
nepeBoauT TexHojaoruro WCDMA Ha COBEpIIICHHO HOBBIN ypOBEHB, 00SCIICUUBAas JYUIIYIO B CBOEM Kilacce
MOJICPKKY YCIYT TOABMXHOM mmpokononocHoi ceszu. O0veaunenne HSDPA u HSUPA, kortopoe
HazpiBaeTcs HSPA, obecrieumBaer mydImryo TOIACPKKY NPUIOKEHHH, UYBCTBUTEIBHBIX K 3aJepiKKaM,
Takux kak VolP, Bugeorenedonus u apyrue urpossie npunoxenus. HSPA obOecnieunBaeT HaMHOTO JydIiiee
BOCHPUATHE MOJB30BATENs B MPUIOKEHHUAX, HHTEHCUBHO HCIOJNB3YIOIMX HUCXOIAIINN KaHaJl, Harlpumep,
pu niepenave (HaiioB, BUICOPOIMKOB U H300PaKSHHIA.

OTH HOBBIC YIYYIIEHUS B BOCXOJSIIIEM KaHale, 00ycioBieHHbIe pexxumMoM HSUPA obecnieunmBaeT mydrmit
OIO/DKET KaHaJla, 4TO B CBOIO OYEPE/Ib, IIPEBPAIACTCS B YBEIUUYCHHOE MTOKPHITHE JIJIS TOPOJICKHUX U CEIbCKUX
BapHaHTOB Pa3BEPTHIBAHUS C OOJNBIIMMHU pa3MepaMH COT.
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1.2.3.1.5 WIMAX

18 oxTs10pst 2007 roma Accambiest paanocBszn MCD mpuHsUIa pelieHre r100albHOTo 3HAUYEHHUS BKIFOYUTD
texHojgornu WiMAX B mepeuenp crapaaproB IMT-2000. Dto cornameHue MpoOKIagbIBacT MyTh AJIS
pa3BepTHIBAHMS LIEJOT0 CIEKTpa MPHIOKEHUH AJIS Iepelauyr rojioca, JaHHBIX U MYJIbTUMEIUHHBIX YCIYT,
KaK Ha CTallMOHAPHBIE, TaK M Ha IOJBIKHBIC yCTPOICTBAa. BaXKHO, YTO OHO OTKpBIBAaET JBEPh MOOMIBHOMY
JOCTYIly B HHTEpPHET, CTUMYJUpPYS CIIPOC Ha HEro, KaKk Ha TOpPOJCKHUX, TaK W Ha CEIbCKUX pPHIHKAX.
Pagnoaccambnes MCD (RA-07) odunuansHO TpU3HATa TEXHOJIOTHIO, CO3JaHHYI0O Ha OCHOBE CTaHAapTa
IEEE 802.16, BBens ee B coctaB IMT-2000 xak miectoii paguonHTepdeiic Ha3eMHOW CBs3U. To €cTh, 3TO
nepBoe jgonoiaHeHue ctannaproB IMT-2000 ¢ Tex mop, Kak mepBble MATh UHTEP(EHCcOB ObUIN YTBEP)KACHBI
HECKOJIBKO JIET Ha3a]] B KaUueCTBE YaCTH PaguocTaHAapToB 3G, HCIOIb3YEMBbIX Ha II100aIbHOM YPOBHE, H 3TO
CYIIECTBEHHO PACIIMPAET BO3MOXKHOCTH TEXHOJIOIMYECKUX pamok IMT-200020,

Cranmaptet I[EEE  802.16, Takxke wu3BectHbie kKak WIMAX (BcemupHoe B3ammoneidcTBue st
MUKpPOBOJHOBOTO JOCTYIa), MO3BOJIAIOT JOCTUYb CKOPOCTEH IIHMPOKOMOJOCHOW CBSI3M B MOJHOCTHIO [P
0ECIPOBOAHBIX CETAX MO JAOCTYIHBIM IIEHaM, ISl TOTO, YTOOBI O0ecleuyrnBaiach BO3MOKHOCTh MacCOBOTO
npousBoacTBa. WiMAX w#MeeT BO3MOXHOCTh JCHCTBHTENBHO JOCTABJIATH CUTHAJIBI CO CKOPOCTSIMHU
LIMPOKOIIOJIOCHON CBSI3W M COACHWCTBYET IPETBOPEHHUIO B JKU3Hb HJAEH IIOBCEMECTHBIX COEIMHEHHM.
B HacTosmee BpeMs B mupe cymecTByeT Ooiee 475 kommepueckux cereit WiMAX. Cranmaptet WiMAX
paspabotaHbl i1 (PUKCHPOBAHHBIX, KOYEBBHIX M TOIBIWKHEIX mpuMeHeHnd. WiIMAX mnpemiaraer
KOMOWHAIUIO ITUPOKOIOJIOCHON M MOABMXHOM cBA3H. WiIMAX 1M03BOJISET MPEeIOCTaBIATh YCIYTH YEThIPEX
BHJIOB.

IMogsmxueii WiMAX ocHoBeiBaeTcsi Ha TexHOnmorudm OFDMA (MHOTOCTaHITMOHHBIH JOCTYN C
OpPTOTOHAJIBHBIM YaCTOTHBIM pa3JielieHneM), KOTOPBIH UMeeT NMPerMyIIecTBa M0 MPOIMyCKHOM CrocoOHOCTH,
3afepikke, SQPEKTUBHOCTU HCIONB30BAaHMS CIIEKTPa U MOAACPKKM HOBEHIIMX aHTEHH; KOTOpBIE, B UTOTE,
MO3BOJIIIOT o0ecreunBaTh OoJjiee BBHICOKOE KAadeCTBO, YEM CETONHSIIHME OECHpPOBOAHBIC TEXHOJOTMU IS
LIMPOKOMACIITAOHBIX ceTel. BeposTHO, MHOTHME GecripOBOIHBIE TEXHOJOIMHU Cileayrouero nokojeHus 4G
Oyayr wucnonszoBatb OFDMA momnocteio [P ceTm kak wuaeanbHyr0 cpeay Uil SKOHOMHYECKH
3¢ GEeKTUBHOrO MPEAOCTABICHUS YCIIyT OECIIPOBOAHON Nepeaur AaHHbIX.

[Tomp30BaTenn cMOTYT TMONydYaTh AOCTYIHBIE O IIEHE YCIyTH OeCIpOBOIHOW MIMPOKOIOIOCHOHN CBS3H TIO
cetsim WIMAX. Ilpu nomomu 6Gosnee 500 yuactHukoB WiMAX dopyma (www.wimaxforum.org),
npoayKThl, umetonine ceprupuxar WiMAX™, ucnons3yrorcss Bo BceM mupe. WiMAX crumynupyet
KOHKYPEHITMIO Ha PBIHKaX IIHPOKOMOJOCHOW CBSI3W, CHWXKas, TakKUM 00pa3oM, pacXoabl MOTpeOHTes.
[Ipunoxenusi, ucrnonp3ytonue TexHomornto WiMAX, BKIIO49arOT B ceds 3apaBooxpaHeHue, oOpa3oBaHue,
ANIEKTPOHHOE TPABHUTENILCTBO, 3JEKTPOHHYIO TOPTOBIIO, Oe3omacHocTh U T. 1. B suBape 2006 roma ¢popym
WiMAX aHoHCcHpOBaJ MepBble MPOAYKTHI JJIsi OECTIPOBOAHBIX IIUPOKOTIOIOCHBIX CETEH, a CEroIHs UMEeTCs
112 ceprudummpoBaHHEIX TPOAYKTOB. Pa3iaudHbIE NPOW3BOIUTEIM MPEIJIaraloT CEPTHQHUITUPOBAHHEBIE
npoxyKThl 1isi  momaBmwkHOTO WiMAX. WIiMAX, Kak HOBEWIas TEXHOJOTHS IIMPOKOTIOIOCHOU
0ECIIPOBOHOM CBSI3M MOXKET MPHUMEHSATHCS OJHOBPEMEHHO KaK B Pa3BUTHIX, TaK W B Pa3BUBAIOIIMXCS
CTpaHax, MPEIOCTABIISAS BO3MOXHOCTh COKPAIIEHHSI ITU(PPOBOTO pa3phbiBa, KOTOPHI CYIIECTBYET CETOIHS BO
MHOTHX CTpaHaXx, BKJIIOYasi pa3BUTHIE CTPAHBI.

Crangaptel WiMAX: PaccmoTpum nBa ctangapta WiMAX;

- IEEE 802.16-2004/ETSI Hiperman (3aBepmwen B wuioHe 2004 roma — moaaepKUBaeT
(DUKCUPOBAHHBIC H KOUEBEIC MPUIIOKEHUS).

- IEEE 802.16e-2005 (3aBepien B nexadpe 2005 roga — moanepkuBaeT GUKCHPOBaHHBIC, KOUCBBIC H
TOJIBUKHBIE TIPUIIOKCHUS).

Crangaptel WiIMAX npuzHansl B MCD u rapMoHu3upoBaHsl co cranaaptamu ETSI

. Crannapt IEEE 802.16-2004 npusnan B Pexomenmpanmun MC3-R F.1763.
. Craanmapt IEEE 802.16-2005, taxxe m3BectHbiii kak IEEE 802.16e, npu3Han B Pexomenmanmm
MC3-R M.1801.

20" http://www.itu.int/newsroom/press_releases/2007/30.html
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Crannaprt 1IEEE 802.16-2004 (¢puxcupoBaHHblii, kKoueBoii): @uxcrupoBanabii WiMAX, oCHOBaHHBIH Ha
cranmapre pamuountepdeiica IEEE  802.16-2004, pmoka3an  3KOHOMHYECKYH  3(PPEKTUBHOCTH
(uKCHpOBaHHOTO OECIPOBOAHOTO PEHICHUs, KaK aIbTepHATUBBI KaOeJIbHBIM ycayraM 1 ycimyram DSL.

On ocHoBan Ha 802.16-2004 Bepcum cranmapta IEEE 802.16 u na cranmapre ETSI HiperMAN. On
HCTIOJIB3YET MYJbTUILNICKCUPOBAHUE C OPTOTOHAJIBHBIM 4acTOTHEIM pazaeneHueM (OFDM) u noanep:xxuBaet
(pUKCHPOBaHHBIA W KOYEBOH JOCTYN B ycnoBHAX mpsaMoil Buaumoctu (LOS) u mpu OTCYyTCTBHH TPSIMOM
Buaumoctd (NLOS). IlepBonauansHble mpopunmu WiMAX dopyma caenadHsl sl AWANa30HOB YacTOT
3,5ITuun5,8ITm.

Cranpapt IEEE 802.16e (IlogBmxubiii WiMAX): B nexabpe 2005 roma IEEE patuduuupoan
nononnenue IEEE 802.16e x crammapty IEEE 802.16-2004. D10 nomonHeHue n00aBisieT CTaHAAPTY
GbyHKIME ¥ aTpuUOyTHL, HeoOXomuMmbie s nonaepxkanus wMoOwnpHOCTH. Cranmapr IEEE 802.16e
HoJepKuBaeT (PMKCUPOBAHHBIC U KOUEBBIC IPUIIOKEHU.

Pagnounrepdeiic mogsmxHoro WiMAX Hcmons3yeT MHOTOCTAHIMOHHBIA JOCTYNl € OpPTOTOHAIBHBIM
yacToTHBIM paszzaenenueM (OFDMA) mis ynydineHus: KadecTBa B YCIOBHSIX MHOT'OJIY4YE€BOCTH U OTCYTCTBUS
npsmoit Bumumoctn. OFDMA BBenen B Jlomonaenne [EEE 802.16¢ aisa mopmepxaHuss MacmTabupyeMBIX
3HAQYEHUH NIMPHUHBI TI0JIOCHI YACTOT.

Homemwxkupiik WIMAX oONTUMH3UPOBAH JJisi JUHAMUYECKUX KAHAJIOB MOJBWXXHOW paJMOCBSI3U U
obecrieunBaeT MOIMEPKKY Tepefadn OOCIy)XKMBaHUS W poyMuHTa. OH HCIIONB3YeT MHOTOCTAHIIMOHHBIN
JIOCTYN C OPTOTOHANBHBIM YacTOTHbIM paszzaeneHneM (OFDMA), meTron MHOTOKaHaidbHONH MOIYJALWH, B
KOTOPOM MPUMEHSIETCS IeTICHUE Ha MOJKAHAIIBI.

Texnuueckas rpynma nonsmwkaoi cBs3u (MTG) dopyma WiIMAX B Hactosmiee Bpems pa3pabaThiBacT
cUCTeMHBIC TIpodn ToABMKHOTO WIMAX, KOTOpBIE OINpEeAcNIioT o0s3aTelabHbIe W HEoOs3aTelIbHbBIC
¢yakumu crannapra IEEE, TpeGyemble miisi co3maHusi COBMECTUMOIO paauouHTepdeiica IMOABUKHOTO
WiMAX, xoTopslii Mor 05l ObITh cepTudunmpoBad popymom WiMAX. CucteMHslil TpoQuiabs TOABUKHOTO
WIiMAX nmaet BO3MOXHOCTh KOH(GUTYPHUPOBATH MOJABIDKHBIE CHCTEMBI Ha 0a3e o0mmero Habopa (GyHKIWH,
rapanTupys, TakuM oOpa3zoMm, 0a30Byr0 (YHKIHMOHAIBHOCTH ISl TCPMHUHAJIOB M Oa30BBIX CTaHIUH, B
KOTOpBIX OOecredeHo MOJNHOE B3amMojeicTBue. HekoTopele sneMeHTHl mpoduiei 0a30BBIX CTaHIUN
OlpeneNieHbl Kak HeoOs3aresnpHble A1  0OecnedeHHs MAONONHUTENBHONH THOKOCTH B BapuaHTax
pa3BepTHIBaHMs, OCHOBAaHHBIX Ha ONPEJACICHHBIX CIEHAPHAX pa3BEPTHIBAHUS, IS KOTOPBIX MOTYT
TpeOOBaThCsl pa3iIUYHbIe KOHQUTYpAIMH, KOTOPble ONTHMU3UPOBAHbBI MO0 MO MPOIyCKHOH CIOCOOHOCTH,
7100 MO NOKPBITHIO.

[Ipodmwmm moxemxaOoro WiMAX Bapuanta Wave-1 0XBaTbIBalOT 3HAYCHHS IIUPHWHBI IOJIOCHI KaHaja
5MIm, 7 MI'n, 8,75 MI'm u 10 MI'1 my1st IpHJIOKEHHH B TE€X B IOJIOCAX YaCTOT, KOTOPHIE BO BCEM MHUPE
HCIIONB3YIOTCS Ha uueH3upyemoit ocuone 2,3 [T, 2,5 [T, 3,3 ITuu 3,5 [T

IIpodmmm nmomsmwxHOoro WiMAX Bapuanta Wave-2 OynyT BKIIIOYATh B ce0s Takue KIIIOUEBBIC HOBEHINHE
¢yakunu, kak MIMO u QopmupoBanue nyda. DTH W JOpyrue JOMOJHUTEIbHbIE (QYHKIHMU YIy4IIAloT
JIOITYCKU B KaHaJIe, MPONMYCKHYIO CIIOCOOHOCTh KaHala M JO0ABIISET JPyTUe PACIIUPEHUs [Tl TIOIeP KaHUs
JIOTIOTHUTENEHBIX IUPOKOMOJIOCHBIX YCITYT.

Bbazosble pynkuun noasuzknoro WiMAX (IEEE 802.16e)

Bricokne CKOpOCTH Tepeaayd JaHHBIX. AHTeHHBIC permeHus MIMO ¢ ruOkuMH cXeMaMH JeJIeHHS Ha
MOAKAHAIBl M YJIYYIICHHBIMH CXEMaMHU KOIHUPOBAHUS U MOJYJISIIIUH MO3BOJISIIOT TEXHOJIOTHH IOJIBIKHOTO
WiMAX nonnep:xvBaTh MHKOBBIE CKOPOCTH Tiepefadd MaHHBIX B ceKTope Hucxojsmero kaHama (DL) mo
46 Mowut/c, mpenamonaras, uaro cootHomenne DL/UL cocraBmser 3:1, a MHKOBBIC CKOPOCTH IIepemadd
naHHbIX B cektope Bocxozsmero (UL) gocturator 14 Mowut/c, npennosaras, uro cootHomenue DL/UL
cocrasister 1:1, B kanane mupunoit 10 MI'w.

KauvectBo obGcayxuBanusi (QoS). dyHnameHtanbHo ocHOBOM apxutekrypsl MAC cranmapra IEEE
802.16¢ smmsercss QoS. OHO ompenenser MOTOKH OOCTYKHBaHHS, KOTOPBIE MOTYT IPeoOpa3OBHIBATHECS B
kozpoBble Touku DiffServ wim metkn motokoB MPLS, xoTopsie mo3BosstoT o0ecrieunBath ckBo3Hoe QoS B
IP-ycnoBusix. Kpome toro, aeneHue Ha MOAKaHANbl M CXEMbl CUTHaIM3allMud Ha ocHOoBe MAP coszmaror
rHOKHMIA MEXaHW3M ONTHMAaJbHOTO IUITAHWPOBAaHUS PECYpPCOB TPOCTPAHCTBA, YaCTOTHI M BpPEMEHH Ha
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paauouHTepdeiice AnA KaxIoro kKaapa B OTAeNbHOCTH. C BBICOKHMMH CKOPOCTSMHU Tepeladydl JaHHBIX H
THOKUM ITUTAHHpPOBaHUEM Tonafepkka QoS MoXeT OBITh OCyIIECTBIICHA Topasfao Jydiie. B ormuume oT
NPUOPUTETHRIX cxeM oS, 93TOT MOAXOA TMO3BOJSAET MOIACPKUBATH TapaHTHUPOBAHHBIC YPOBHU
o0CITyXKMBaHUSA, BKIIOYast 00s3aTeNbHbIE M MMKOBBIE CKOPOCTH TIepeaun HHPOPpMAIIHH, 3aJIepKKU U pa3oBoe
Ipo’KaHWe ISl pa3TUIHbIX THITOB TpaduKa s KaXI0TO IMOIh30BaTENsl B OTACTHHOCTH.

MacwmradupoBanne. HecMoTpss Ha pocT rio0anu3alliil 3KOHOMHKH, PpacIpelelieHHe CIEeKTpPalIbHbIX
pecypcoB s OecpoBOIHOW IIMPOKOMOJIOCHOM CBS3M BO BCEM MHpPE OCTaeTcs HEAOCTaTOYHO
rapMOHM3UPOBAaHHEIM. [lodToMy TexHoyorus moaBmwkHOro WiMAX paspaborana Tak, 4YTOOB HMETh
BO3MO>XKHOCTb pa6OTLI C pa3sjinYHbIMH KaHaJIbHBIMH IIJIAHAMHW JJId obecreueHnsT COBMECTHMOCTH C
TpeOOBaHHUSAMHU, KOTOpBIE pPAa3UYHBl B pa3HBIX PErHOHAX MHpA, IMOKA TMPOAOIDKAIOTCA HAEHCTBUS TIO
JOCTH)KCHUI0 TapMOHM3AIMH CIEKTPa B JOJITOCPOYHOM IMEpCIeKTHBE. Takoe ITOJIOKEHUE el TO3BOJIAT
TaKKe Pa3IUYHBIM CTpPaHaM peaJn30BaTh MHOXKECTBEHHBIE MPEUMYIECTBA TEXHOJOTHH MOJBHKHOTO
WiMAX 1715t cBOMX KOHKPETHBIX reorpaduueckux NoTpeOHOCTEH, HallpuMep, MPeJOCTaBICHUs JOCTYTHOTO
[0 IIEHe JOCTyna B HHTEPHET B CEIbCKUX paiioHaX, MO0 YBEIHMYEHHUE TMPOIyCKHOW CHOCOOHOCTH
MTOIBIYKHOTO IIIMPOKOITOJIOCHOTO IOCTYIIA B TOPOJaX M IMPUTOPOAAX.

Mepenaua obOcayxkuBaHusi U poymuHr. [logaepxkka (GyHKIMIA TNepenayd OOCIYKUBAaHUS — €HIe OJHO
KpuTHUYeCKoe nobaBieHue B nononHeHuu 802.16e it moaBmkHOrO AocTymna. CrnocoOHOCTh MOIePKUBATh
COCMHEHNE BO BpPEeMs JIBIKCHHS Yepe3 TPaHHIlbI COTHI 3TO OCHOBHOE TpeOOBaHME K MOJBMKHOHN CBSI3U, U
OHO BBOJUTCS B KadecTBe TpeboBaHus B cucreMHbIH npodmie 802.16e. Cranmapr 802.16e WiMAX
MOIJICPKUBACT Pa3IMYHBIC TUIIBI TIEpeadn 00CITy)KHUBAHUS OT HKECTKOTO JIO MATKOTO, U BEIOOP THIIA 3aBUCHT
oT omepatopa. BO3MOXXHOCTH pOyMHHTa MEXAYy pPa3IAYHBIMU TIOCTaBIIMKAMU YCIYT MOTYT OBITh
peanm3oBanbl Kak B cranmapTe 802.16-2004, tak u B cranmapte 802.16e WiMAX, HO OHM 0COOCHHO IICHHBI
JUTSI TIOPTATHBHOTO ¥ TMOJABHUKHOTO JTOCTYIIA.

Hopnep:xkka moomabHocTu. [IpomykTel 802.16e ONTHMH3MPOBAHBI ISl TOABIKHOW CBSI3UM M OyIyT
TIOA/IeP KUBATh Tepenady oociyxuBaHusA. Ilomnepkka pekuMa SKOHOMHH SHEPTHH W PeXUMa OKHIAHUS
YBEITUYUT CPOK CITYKOBI aKKyMYJISITOpA MOABUKHBIX YCTPOUCTB IMOIH30BATEIS.

Jlyuie nmokpbiTHe BHYTPH 31aHuid. JlocTiuraeMoe 3a cueT AefieHUs Ha MOAKaHanbl, 1 GyHKuus AAS naer
MIPEUMyLIEeCTBa KaK (PMKCUPOBAHHBIM, TaK M MOJBIKHBIM MPHJIOKEHUSAM, IOTOMY YTO IIOJIb30BATENIN YACTO
HaxXOJATCA BHYTPH 3JaHUN U BHE MPSIMON BUAMMOCTH.

Boabmass ru0KkocTh yNpaBjieHHsl pecypcamMu cmekTpa. JleneHue Ha TOJKaHABI TakKXke JaeT
MOJIb30BATENIIM BO3MOXKHOCTh HCITOJIB30BATh MHTEIJICKTYAbHbIE BO3MOXKHOCTH CETH JUIS PacCHpeacICHUs
TpeOyeMBbIX PEeCypCOB YCTPOHCTBAM TOJIb30BaTels. JlelCTBUTENLHO, ATO MPUBOAUT K Oojiee 3P PeKTUBHOMY
WCTIOJNIb30BaHMIO CIIEKTPa, YTO JIACT B pe3ylibTare Ooliee BBHICOKYIO MPOMYCKHYIO CIOCOOHOCTh W ITydllee
MTOKPBITHE BHYTPY 3JIaHHIA, @ TAKIKE, B HEKOTOPBIX CIIyYasx, MCHBIIIME PACXO/Ibl HA Pa3BEPTHIBAHUE CETU. DTO
0COOEHHO IIEHHO JIJIsl OTIEPATOPOB € OTPAHUICHHBIM CIIEKTPATBHBIM PECYPCOM.

YcToitunBOCTH B YCJAOBUSX MHOIOJYYEBOCTH W COOCTBEeHHBIX moMmeXx. [Ipu opToroHambHOCTH
MOAKAaHAIOB Kak B HUcXosmeM KaHasue (DL), Tak u B Bocxoasmem kanane (UL).

Bpemennoe nymiexcaoe pasnecenne (TDD). OnpeneneHo ans nepBoHadanbHBIX MPOGUICH MOIBHKHOTO
WIiMAX Omaromapst €ro HOIMOJHUTEIHHOW 3(PQPEKTUBHOCTH B TMOIACPKKE ACHMMETPUIHOTO Tpaduka u
B3aMMO3aMEHIEMOCTH KaHaJI0B A7l 3 (GEKTHBHOM MOJACPKKM HOBEHIIINX aHTEHHBIX CHCTEM.

I'nopunnbiii aBromaTudeckuii 3ampoc moBtopenuss (H-ARQ). /[ns oOecnieueHus AOMOTHUTEIHHOU
YCTOMUMBOCTH IIPU OBICTPOMEHSIOLINXCSI YCIOBUAX Ha TPACCE B CUTyalUsIX BEICOKON ITOABHKHOCTH.

YacToTHO-CEIEKTUBHOE NJTAHUPOBAHUEC U [A€JEHHUEC HaAa MOJAKAaAHAJIbI. C HECKOJIbKUMH BapuaHTaMHU
NEPEMECIKCHHUA MJid NPEAOCTaBJIICHUA TOABUKHOMY WIMAX BO3MOXHOCTH OINITUMHU3NUPOBATL Ka4Y€CTBO
COCIMHCHUA Ha OCHOBC 3HAaHUSA OTHOCHUTCIIBHBIX 3HAYCHHUI CHIIBI CHTHAIa JUIA KaXI0T0 COCAMHCHUA.

Yupasienue coxpaneHuem sHepruu. /st obecriedeHns: 3pPEKTHBHON MO MOIIHOCTH PaOdOTHl HOCUMOTO
TE€pPMHHAIA HA aKKyMYJISITOpaxX U MOPTATUBHBIX YCTPOMCTB B KIyIEM U PE3EPBHOM PEXKHUMAX.

Yeayra mHoroaapecHoii m paauosemarebHoil nepeaaun (MBS). O60venunser ¢ynkuun DVB-H u
3GPP E-UTRA.
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YayduieHHble aHTeHHbIe cucTeMbl (AAS). moanep)kka C HCIONb30BAHUEM JEJEHUS Ha MOJKaHabl U
B3aMMO3aMEHSIEMOCTH KaHAJIOB MTO3BOJISIET UCIIOIB30BaTh IMUPOKUHN TUATIa30H HOBEHIITNX aHTCHHBIX CHUCTEM,
Bmouas MIMO, ¢opmupoBanue Jiyda, mpoCTpaHCTBEHHO-BpeMeHHOe komaupoBanue (STC) wu
MIPOCTPAaHCTBEHHOE MYJIbTHILIEKCHUpOBaHuEe (SM).

YacTuHoe MOBTOPHOE MCIOJIL30BaHMEe YACTOT. Perynupyer nomexu B coBmanaromeM kanane (CCI) mms
noACpKaHusd YHUBEPCAJIbHOI'O0 IMOBTOPHOI'0 HMCIOJB30BAHUA YaCTOT C MHHHUMAJIBHBIM YXYJHICHUEM
3¢ (HEeKTUBHOCTH UCTIOIB30BAHHS CIIEKTPA.

HIupoxono/iocHbIe YCJIYTH € 100aBJEHHON CTOUMOCTHIO. BKiTtouas yciyru nepenayu JaHHbIX U BUJEO, a
takxe VolP.

IloBceMecTHOe mMOKpBITHE. B  yclnoBUAX OTCYTCTBHSL NpPSAMOM BHIMMOCTH B IIHPOKOM CIEKTpE
neMorpaduyeckux ycaoBuH.

Bbe3onacHocts. Ayrentudukanus EAP, mmdpoanme ¢ wmcmonszoBannem AES-CCM, ayteHTH(HKAIUS
CMAC, ceptudukarer X.509, HacTpoiika (QYHKIMOHATBHBIX KIABHUIL, B3aUMHas ayTeHTH(UKaIus,
ayTeHTU(HUKALMS yCTPOMCTBA U HOIb30BATENS

[Ipunoxenus peasrsHOTO BpeMeHU. Huskue 3anepxku u QoS.

B3anmoneiictBue cereii. Cetn moasmwxHoro WiMAX OyayT cmocoOHBI B3aWMOJIEHCTBOBATH C JPYTMMHU
TEXHOJIOTHAMHU M MOJIEpPKUBATh HOBBIE apXUTEKTYphl, Takue kKak IMS, koTopble MO3BONIAIOT onepaTropam
JenaTth JOCTYNHBIMH OJHM M T€ JXK€ NPWIOKEHHUS U YCIYT'H, HCIONb3YSl pas3jMuHbIe IPOBOIHBIC M
0ecrpoBOIHBIC HHTEP(EHCHL.

HononauTensHble mpeumyniectBa WiMAX BKIIIOYArOT B ce0sl €ro OTKPBITHIA MOAXOA K CTaHAapTU3ALNH U
310pOBYI0 3KocucTeMy. COTHM KOMITaHHH BHOCST CBOHM BKJal B pa3paboTKy 3Tod TexHoioruu. Llupoxoe
y4acTHe OTpaciM U BCEMHUPHOE 0f00peHue odecreyaT BO3ZMOXKHOCTh MacCOBOIO IIPOM3BOICTBA, YTO OyAeT
CHOCcOOCTBOBATh HU3KOW aDOHEHTCKOM IJ1aTe W MO3BOJIHT Pa3BEPTHIBATH IUPOKHIA CIIEKTP YCIYT TTOABHKHOM
LIMPOKOTIONIOCHOM CBSI3M KaK Ha Pa3BUTHIX, TaK U Ha (POPMHUPYIOLINXCS PHIHKAX.

1.2.3.2 Pexum 2000 (2k) OFDMA pas cranpapra IEEE 802.16 — Martpuna pacmumpenuii amis
MOJABMKHOM CBSI3U

3Oto pacumpenne OFDMA nns crangapta ETSI EN-301958 (DVB-RCT, Bcemupro ucnosiszyemoe DVB-T)
3a cuer npumeneHus pexuma 2K FFT. Pexxum 2k OFDMA mnonnepxuBaer paboTy B (PMKCUPOBaHHOM U B
MOJIBYKHOM BapHaHTe B COOTBETCTBUHU cO craHiapToM 802.16REVd, XoTs oH elie He mpU3HAH HU B OJJHOU
n3 Pekomennanuit MC3O-R.

OFDMA o6pemunser cxembl nocrynma FDMA u TDMA c¢ koHuenmued pacmupenus crekrpa. OFDMA
JIETAT PECYPCHI MOJI0CH Tpomyckanus (BW) Mexmy monp3oBaTensMu, Ha3Hadas MOJb30BaTEt0 HECKOIBKO
MIOJKAHAIOB M HECKOJIBKO BPEMEHHBIX CJIOTOB. IlomHecyrmiue TceBAOCTydallHO PACTIPENeIsIOTCsl Mo BCei
MOJIOCE YAaCTOT AJISL JOCTHUKEHUSI YACTOTHOTO Pa3HECCHHUSI.

Pexnm 2K OFDMA o6mnamaer Bcemu GYHKIUSAMH, TPEOYEMBIMH IS BO3MOXKHBIX OYIYIIMX CHCTEM
nojBmxkHOM cBs3u BWA IP, a umeHHo:

. Bonpmioe uncno nonkananos — 80 (ko3 dunment odpadbotku 19 nb).
. Mautast u30BITOUHOCTh — MakcUMyM 15%.
. Bonpmoit pasmep BII® — BbIcOKas dYacTOTHAs W30HPATEIBLHOCTH, ITO3BOJISIET TOIICPKUBATH

00MBIION pa3dpoc 3aAepiKeK; sl OONBIIUX COT W PabOThl HA HU3KUX YaCTOTaX, Oomnbimoit BW
(2,528 MI') u O4YeHb BBICOKOH MPOMYCKHOH CIIOCOOHOCTH (ITMKOBOE 3HAYEHHWE COCTAaBIISIET
4 out/(c*I'm)).

. [MognepxuBaeT HOBBIE cXeMbl aHTeHH, Takue kak MIMO, STC, AAS (aganTuBHas aHTEHHaA
crcTeMa) B 00sIgHOE pasHecenne anteHH MRC.

. KopoTkue kaapbl Juisi MaJbIX 3a7epKEK IBYCTOPOHHEW CBS3M M BCE yPOBHU MoOwmibHOCTH MCD
(Bximrouast 250 km).

. AnantuBHble 3())EKTHUBHBIC CXEMbI KOJIUPOBAHUS (TypOO CXEMBI).
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. Cxembl ARQ ¢ ManbIMu 3a1ep>KKaMU.

. AanTHBHBIE CXeMbI MOJYJISAIUN U Koa(duimentsl koauposanus (QPSK, 16QAM, 64QAM u 5/6,
3/4. 2/3, 1/2, 1/3. 1/4, 1/6, 1/8, 1/12), 9T0o mO3BONSET PaCIIUPATH 30HY MOKPHITUS U padOTaTh C
oTpunareabHeIM 3HaueHHeM SNR (=5 1b).

. [Monnepxkka QoS (HECKOTBKO YPOBHEW), HCHONB3YIOMIAs MPEUMYIIECTBO MAJIOTO LIara pa30oueHus
Ha TIoKaHaIel (6 6aTOB).

. AJanTHBHAS PETYyIHPOBKA TOAKAHAIIOB.

. Brictpoe mpeodpazoBanue Oypbe (BI1D) s 3akpbiThs MpoOEnoB.

. Bricokoad ek THBHBIN PeKUM IKOHOMHUH SHEPTHH.

. [Mpsimas u oOpaTHAsE aBTOMAaTUYECKas! pETyTUPOBKa MOITHOCTH.

. BricokoaddekTrBHAS Iepenada 00CTyKUBaHU, KOTOpas BKIIIOYAET B ¢e0s1 MOMBIKHYIO [P CBsI3E.

. BosMokHOCTH MATKOM TIepenadn o0cmyxuBanus Ha GusndeckoM PHY ypoBHe (MakpopasHeceHwme).

. Becmoueiit HO Beie ypoBHs 2 (6€3 MOTepH MaKeTOB).

. OnHOYacTOTHAS CETh IS PaINOBEINATENbHON Mepefaun HHPOPMAIIHH, HAIIPUMED BUIE0/ayIno.

. PapnoBenianue 11 KOHBEPIreHIIMU CETEH U MPUIIOKEHUH paJlOBELIaHUS B IIEKTPOCBS3H.

XapaKTepl/lCTI/IKH CHUCTEMBbI

IIpy MHOTOKpaTHOM HCIOJB30BAaHUM OIHOM YAacCTOTHI (BCE CEKTOpa M COTHl HCIONB3YIOT OJHY U Ty K€
4acToTy) MpomyckHas crocobHocTh coctaBnsier 0,7-1,1 Owurta (oaumn/I')/cekTop TpPU UCIOIB30BAHUU
pemenus SISO wim MIMO c otkpeiTol menblo. B cimyudae ncnonb3oBaHus 6 CEKTOPOB IMPOIYCKHAS
CIOCOOHOCTH MOXKET YBEIHMUMBaThCS 10 6 OutoB/(oaus/I'1)/coTa, u B eme Oonee "arpecCHBHOM" BapHaHTe
13 24 CEKTOPOB OKHMIIACTCS MPOITYCKHAsI CIIOCOOHOCTE ~18 Out/(omuu/I'1)/coTa. ITOT mapaMeTp MOXKET OBITh
JOCTHTHYT TIPH YCJOBHUSX MOKpHITHS Oonee 95%, Bkmowas ycnoBuss MCDO-R MOKpBITHS A7l CBSI3H B
aBromoOmie "B", norHopMansHbIe 3aMupanus BennuuHor 10 nb u paneeBckue 3aMupaHusl.

Pa3mep COTHI aHAOTHYEH CYIIECTBYIOIINM COTOBBIM CHCTEMaM (B Pa3IMYHBIX CIICHAPHUSIX M TIPH Pa3TMIHBIX
MOII[HOCTAX Tepeiaud, HO ¢ 00jiee BHICOKMUMHU CKOPOCTSMH Iepelaud JMaHHBIX) ¢ MAJICHBKUM M OOJBIIUM
paauycaMu COTHI AJisi TOPOa, MIPUTOPOJIA U CEIBCKON MECTHOCTH, BKIIOYAs MOKPHITUE BHE 3MaHUN U BHYTpU
nomemneHnid. Pexxum 2k OFDMA moanepuBaeT Bce Apyrue TpeOOBaHUS CHUCTEMBI — 0€30MacHOCTb U
IP-pexum. Ilpyn w#cmonb30BaHMM HAMpaBlIeHHOW AaHTEHHBI Ha CTOPOHE IIOJNB30BaTeNs Uid paboThl B
(PMKCUPOBAaHHOM DPEKUME MOXKHO YBEIUYHUTH pa3Mep MOKphITHS A0 50 KM, a IpPOMyCKHas CIIOCOOHOCTh
CUCTEMBI MOXKET OBITh YBeJIHUeHa B 4 pasa.

1.2.3.3 Martpuua TexHoOJOrHM paauouHTepdeiica MHOrNOCTAHIMOHHOIO JOCTyHNa  BBICOKOI
NMPONYCKHOM CIOCOOHOCTH ¢ MpocTpaHCTBeHHBIM pasnejienneM (HC-SDMA) u cucremsl
IMPOKOMOJOCHOH 6ecrTpoBOAHOI cBsA3H iBurst™

11.2.3.3.1 O0630p HC-SDMA

HC-SDMA — sT0 HOBBI cTangapT ANS, pa3paOoTaHHBIH AJNBSHCOM OTPACIEBBIX PEHICHUH 3IEKTPOCBSI3U
(ATIS), panee — Komurerom T1, ymoBreTBopstoninii TpeOOBaHUSIM K IIUPOKOIOIOCHBIM OECIIPOBOIHBIM
cetssM goctyna B uHTepHeT (WWINA), M peanu3oBaHHBII B BHAE CHCTEMBI IIMPOKOIIOJIOCHOMN
OecnpoBOAHOI cBs3M iBurst, KoTopas KOMMEpPYECKH pa3BEpPHYTa Ha HECKOJIBKMX KOHTHHEHTax. OCHOBAaHHBIH
Ha TONTBEpXKACHHOM TexHonmormw, craHmapr HC-SDMA  onpenenser paguouHTepdeic — ams
TUPOKOMACITAOHON TIOMBIKHOW IITHMPOKOIOJIOCHOW CHCTeMBI iBurst, oOecneumBaromieii oObemuHEHNE
BBICOKOCKOPOCTHOH CBSI3H, OOJIBIIOTO MOKPBITHS U BBICOKOH MPOIMYCKHOW CIOCOOHOCTH 0a30BBIX CTAHIWH.
Cucrema iBurst — 310 ckBO3HOE, cTaHHapTH30BaHHOE [P-pemenne amst GecripoBOIHON mepenadd NaHHbBIX U
VoIP, wucnons3yomiee o000pyJoBaHHE, HPOU3BOAMMOE KPYNHBIMH IHpousBoauTensiMu. CeromHsiHue
KOMMEPYECKH JIOCTYITHBIC YCTPOUCTBA MOJIb30BaTeNsl BKIOYaOT B ceOs kapThl PCMCIA [ist mepeHOCHBIX
kommbloTepoB 1 PDA, 1 HacToIbHBIE OJIOKH ISl TOMAIIHUX MPUIOKEHUH 1 Majioro 6usHeca. Mmeromuecs B
MpojAake MaplIPyTH3aTOPBl U YCTPOWCTBA AOCTYIA TAKKE MOTYT COECOUHATHCS C HACTOJIBHBIMH OJIOKaMU.
Ceronns pemieHmsi iBurst mpemraraior CKOpOCTH Tepeladd Ha OTHOTO IOJIh30BaTeNs Beimie 1 MoOwuT/c.
BazoBeie cranumum iBurst, pa0oraromue B HEMAapHBIX YYacTKax CHEKTpa, O0ECHeuuBaIOT UHUCTYIO
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MPOIycKHYyt0 criocobHocTh 20 MOuT/c B monoce 5 MI'm n nponyckHyto ciocooHocTs 40 MOuT/Cc B monoce
mmpuaoi 10 MI'. Cucrema iBurst komMmepuecku pa3BepHyTa B ABcTpanuu U FOxHolt Adpuke, a Takxke
HMMEETCsl HECKOJIBKO OTBITHBIX ceTei B CeBepHoi u FOxHOM AMepuke, A3uu, EBpone u Adpuke.

Cranpapt HC-SDMA pacumupsieT npeumMyIecTBa TEXHONOTHI NYMIEKCHON CBSI3UM HAa OCHOBE BPEMEHHOTO
pasmenenus (TDD) m amantuBHBIX aHTeHH (AA), a Takke HOBEHINHMX aaTOPUTMOB TPOCTPAHCTBECHHOU
00pabOTKH UIsl TONyYeHHs OJJHOM W3 Haumbosee CIEeKTPatbHO-3Q(QEKTUBHBIX B MHPE CHUCTEM ITOJBUKHOM
3NEKTPOCBS3U, KOTOpas MOXKET MPEOCTaBIATh YCIYI'HM IHMOJBM)KHOHN IIMPOKOIIOJIOCHON CBSA3M, MCIIONB3YS
BCET0 JIMITH ONHY (HECTIapEeHHYI0) TIOJIOCY YacToT ImupuHON 5 MI'T B Auama3zoHax CIEKTpa, pa3pemeHHbIX
JUTSI TIOJIBIKHEIX ciyk0. Cuctema iBurst mpenanasHaueHa aisi pabOThl B JUIICH3UPYEMOM CIIEKTPE HIDKE
3ITu u obecrneunBaeT MOJHYIO MOABMKHOCTH M LIMPOKOMACHITA0OHOE MOKPBITHE, KOTOPOE HAMIYyYIIUM
00pa3oM TOIXOAWT JJIS MOABIDKHBIX NpuitokeHui. [lockonpky cuctema iBurst ocHOBaHa Ha TEXHOJIOTHH
TDD wu He TpeOyeT CHMMETPHYHBIX CIIAPEHHBIX IIOJIOC YacTOT, pa3felieHHBIX COOTBETCTBYIOIIUM
IOYTUIEKCHBIM pa3HOCOM, OHa MOKET OBITh JIETKO NIepeHeceHa B APYTHe MOIOCH YacToT.

1.2.3.3.2 Onucanne paguountepdeiica HC-SDMA

KitoueBsiMu ¢yskmmsivu panguounntepdeiica HC-SDMA spnsitorest:

. TDD/TDMA c pa3necennem kanaioB 625 k[ 1.

. ITukoBbIE CKOPOCTH Mepelaydl JaHHBIX Ha OJHOIO Moib3oBaTens 1o 16 MOut/c B HHCXOZSIIEM
KaHase, 5,5 Mout/c B BocxozsiieM KaHane?!,

. D¢ heKTUBHOCTD HCIIONB30BaHUsA cIiekTpa 4 out/c/I'm/cota (mpu ckopoctu 20 MoOwuT/c B mojoce
mupuHon 5 MI'm).

. AcuMMeTpusi  NPOINMYCKHOM  CHOCOOHOCTH B HHUCXOISIIEM/BOCXOASIIEM  KaHalaXx  C
koaddurmentom 3:1

. CrienaibHO TOAOHpaeMble MOAYJSLMS M KaHAJIbHOE KOAMPOBAHHME Ul afanTaldd K KayecTBY
KaHaJla CBSI3H.

. Ynpexnatomas koppekus omunbok (FEC) u aBromarm3upoBaHHBIN 3ampoc noBTopeHus (ARQ)
IUIS1 CBOOOIHBIX OT OIMMOOK KaHAJIOB B TIpeenax 00JacTH MOKPHITHS.

. upuHa Moa0CH MO 3anpocy, AMHAMHYECKOE paciipeelIeHUE PECYPCOB.

. [MpoctpancTBeHHass 00paboTKa aJaNTHBHBIX AaHTEHH Ui TIOBBINICHHS KAadecTBa CHUTHAIA,
YIIy4IIeHHs! yIPaBICHU PECypcaMu U pa3peieHus Ipo0ieM CTOIKHOBEHHUH.

. [Mognepsxka MOOMITEHOCTH (TIepeaada 00CTyKUBAHHS ).

. [omnepxxka xauectBa oocyxuanus (QOS), BcTpoeHHAs B pamuonHTepdeiic.

Ilepenava oGcay:xkuBaHusl, MoJAepKUBaeMasi paIiuouHTepdeiicom

[lepenaua oOcmyxuBaHus B CKBO3HOM [P-ceance cBs3u 3TO pe3ynpTaT Mepegadyd OOCIY)XKUBAaHHSA B
pazuoceT OT OAHOM COTHI K APYTOH ¢ mepeMapupyTusanueid [P-ceanca cBs3u moibp30BaTens Tak, YTOObI OH
Obul BHIOGH HOBOW oOciyxuBatomeld ero core. OmHUM U3 TUIOB MEpeJayd, MOANEPKUBAEMBIX
pammonnteppericom HC-SDMA, sBnsercs mpotokon "u3 myHkra B myHKT' (PPP), koroperit mepemaer
IP-panHblE MeEXIy MOCTaBIIUKOM I[P-yciyr M OKOHEYHBIM YCTPOMCTBOM IMOJb30BaTENs, HAIpUMeEp,
niepeHocHbIM kKommbioTepoM. PPP (cm. IETF RFC 1661, u 1p.) — 3T0 IpOTOKOJ TyHEIUTMPOBAHUS, UMEFOIIHN
KaK IPEeNMYLIECTBO MaJyl0 H30BITOYHOCTh — OAMH-IBa OaiiTa Ha IP-maker um moOYTHM MOBCEMECTHYIO
JOCTYIMHOCTh Ha [P-ycTpoiicTBax, 4Tto 00BEIUHSACTCS C YHHUBEPCAIBHBIM Pa3BEPTHIBAHHEM 00OpYIOBAHHUS
Ui 3aBepuieHust BeI3oBOB PPP, mx mpemocraBienusi, OWMHTa, TapuQUIUPOBaHUS M T.I. B CETAX
noctaBuyka yciuyr. [Iporokon PPP Takske mo3BosisieT BBHIWICHUTh B TpAaHCIOPTHOM cetu [P-ceaHcrl, u, Takum
00pa3oM, JAOIyCKaeT IEPEKPHITUE aAIPECHBIX INPOCTPAHCTB, KOTOPOE, KaK IPaBWIIO, HCIIOJIL3YETCSl B

21" TIukoBBle CKOPOCTH HOCTHTAIOTCS IIPH 00BbEIMHEHHH KaHanoB. MMeromuecs B HacTosmiee Bpems kapTsl PCMCIA n

HACTOJIbHBIE MOJIEMBI TMOJJIEPKUBAIOT OJHY HECYIIYIO, YTO COOTBETCTBYET NMHUKOBOW CKOPOCTH B HUCXOSILIEM
kaHasme 1 MOUWT/c Ha OIHOTO IMOJIB30BATENsA, U B BOCXOIANIEM KaHaie 345 k6ut/c. OXumaercs, 4TO B KOHIIE
2005 roma OymyT JOCTYITHBI MOJEMEI, 00BETUHSIOIINE KaHATIBI.
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kopropatuBHEIX VPN. OgHKM U3 TUNIOB Nepeaadyn o0CiTy>KUBaHUS, TOANEP)KUBAEMBIX pagrouHTepdeiicom B
HacTosllee BpeMms, sBigeTcs oOnerdeHHas mnpocras [P-mozens, ucnonb3yemas B crangapre 3GPP2
(cmotpure 3GPP2 P.S0001-B, "Crammapr OecnpoBognbix IP-cereil") mis MHKpO-MOOWIBHOCTH,
JoronHseMasi, mpu Heobxomumoctu MoOmIbHEIM [P (cMotpute IETF RFC 2002, u ap.), Hanpumep, npu
nepejiaue 4yepe3 HEeMmoX0XKyr CeTh JOCTyMa, Takyto kak 802.11.

Cxema mepenaun OOCITy>KUBaHHWs, BBHINOJIHSEMAas IIepell pa3pblBOM COCIMHEHHS, B paguouHTepdeiice
HC-SDMA ympasnsiercst repmunanom nons3osatess (UT). Kaxneiid UT koHTponupyeT paanoBemaTesibHbe
KaHAJIBI OT OKPYXalolmuX ero 0a3oBbIX craHImii (BS) u cocTaBiseT peWTHHT KaHAWAATOB Ha OCHOBAaHUHU
MOIITHOCTH CUTHaja U Apyrux ¢akrtopoB. UT MoxeT BBIIONHATH 3TH TpeOOBaHHUSA, a TAaK)Ke 3alMCHIBATh B
KaHaugatel HOBYI0 BS Bo Bpemst oomena TCH naHHbIME ¢ 0OcnmyXuBarouieid ero B AaHHBIH MoMeHT BS.
[lepenaya oOcmy)uBaHUS AJISL ZAHHOTO IOJIB30BATEIIS BBIOJIHACTCS MEPE]] Pa3pbIBOM COCIUHEHUS, U TOCIIe
ycrentHo# peructparuu nanapie TCH meperanpaBistoTcst Ha HOBYIO 00CTyKUBaronIyro BS.

TexHoJI0TUs ATANTUBHBIX AHTEHH (AA)

Hentpom cranmapra HC-SDMA gBnseTcsi TEXHONOTHA aJalTHUBHBIX aHTEHH (TPOCTpaHCTBEHHAs
00paboTKa), KOTOpasi CyIIECTBEHHO MOBBIMIAET 3PPEKTUBHOCTh HCIIOIB30BAHUS PAANOYaCTOTHOTO CHEKTpa
U TPUBOJUT K 3HAYUTEIBHOMY YIYUIIEHHIO IIPOIYCKHOM CHOCOOHOCTH, IIOKPBITHS U KadecTBa
00ciTyXuBaHUS OECIIPOBOTHBIX CETEH.

TexHomorust AA co3maeT 3TH 3HAUUTENbHbIE IPEUMYILECTBA 3a CUET YNPABICHUA NIOMEXaMH U YIy4IIEHUs
KadecTBa curHana. TunoBas 0a3oBasi CTaHLMS HCIIOJB3YET ONHY AHTEHHY WIM Mapy aHTEHH IS CBSI3H CO
CBOMMH ToJIb30BaTensIMHU. ba3oBas craHius, o0opyIoBaHHas TEXHOJOTHEeW AA, HCHONB3yeT HEOOBIION
Ha0Op MPOCTHIX aHTEHH WJIM "aHTEHHYIO PelIeTKy" CO CI0XHOW 00pabOTKOM CHUTHama i 3HAYUTEIBFHOTO
yYMEHBIIEHHUsI 00beMa JIMIIHEH SHepruu, u3yJaeMoil 6a30Boi cTaniuel. B To ke Bpems o6paboTka curHana
[03BOJISIET 0a30BOM CTAaHLMH CIyLIaTh CBOUX II0JIb30BaTelel BHIOOPOYHO, YMEHbIIAs BIMSHUE IIOMEX,
CO3/1aBaeMbIX JPYTUMH TIOJIb30BAaTENIMU B CETH. AHTEHHas pelIeTKa TaKkKe OOEeCreunBaeT YCHIICHHE
MOIITHOCTH CHTHala, yJIydllas KaueCTBO PaJUONMHUH MPH TOM K€ caMOM O0beMe CyMMapHOH SHepruu,
mrydaeMold  0a30BOM CTaHIMEH W TEPMHHAIOM IIOJIB30BATENsl. YIIyUIIEHHOE KadecTBO KaHaja
npeobpasyeTcss B 6ojiee BBICOKHE CKOPOCTH Mepefadd JaHHBIX, PacIIMPEHHYIO 30HY IMOKpPHITHS U Oosee
MIPOAOJKUTENLHBIN CPOK CITYKOBI aKKYMYJISITOPOB B TEPMHUHAJIAX MOJIB30BATEIS.

C mpuMeHeHHeM TeXHOJOruu AA, KaXaas coTa B CETH MOMKET HCIIOJNB30BaTh ONHO M TO K€ YaCTOTHOE
Ha3HadeHWe, Onarojmaps YCTPAaHCHHIO MEKCOTOBBIX IMOMeX. JIeHCTBHUTENBHO, TEXHOJOTHS AA I0O3BOJSIET
CHUCTEME Jlake MHOTOKPATHO HCMOJh30BaTh YACTOTHOE HA3HAUCHHE B MpEeNaxX JAaHHON COTHI, HAIPaBIIssa
SHEPTHIO TOJNBKO B TY CTOPOHY, KyZa TpeOyeTcs.

¢ PpexTUBHOCTH UCMOJIbB30BaHUSA cliekTpa paauounTepgeiica HC-SDMA

O(GEKTUBHOCTS HCIIONB30BAHUS CIIEKTPa OMPEACSET CIIOCOOHOCTh OECIPOBOMHON CHUCTEMBI TOCTaBIATH
UHQOPMAIMIO, MPEAOCTABIsl YCIYTH IMepefaddl NaHHBIX B JTAHHOM OOBEME PaJrovacTOTHOTO CIIEKTpa.
B cotoBrix  cucremax — paaMocBsa3u  3(GQGEKTHBHOCTh  HCIOJB30BaHUS  CIEKTpa  U3MEpseT B
ourax/cexynna/l'epu/cota (6ut/c/I'n/cora). Ha 3hpexTHBHOCTH MCIIONB30BaHUS CIIEKTPA CHCTEMOW BIIHSET
MHOXeCTBO  ()aKTOpOB, BKIIOYas, TMOMHUMO Mpodero, Gopmarbl MOJYJSIIUH, W30BITOYHOCTH
panuouHTepdeiica (MHpOpManMs B CHrHAjJe, HE SBISIONIAACA JAaHHBIMH IIOJB30BATENs), METO[
MHOTOCTAHIIHOHHOTO JIOCTYIa U MOJIeNb UCTIONb30BaHus. Bee 3T (akTophl BIMSIOT HA BeIuduHy out/c/T'1
nmaaHOTO O710Ka. [TosBIeHME M3MepeHus "OUTOB Ha COTY'" MOYKET ITOKA3aThCs HEOKUAAHHBIM, HO TPOITyCKHAs
CIOCOOHOCTh KOHKPETHOM 0a30BOM CTaHIIUK COTHI B COTOBOM CETH MOYTH BCETA CYNIECTBEHHO MEHBIIIE, YeM
npu ee paboTe B OTACIBHON M30JIMpOBaHHOM coTe. [IpuunHa — cOOCTBEHHBIE TOMEXH, CO3/IaBAEMBbIE CEThIO,
4TO TpeOyeT OT omeparopa pacipeesTh YaCTOTHI O OJI0KaM, KOTOPBIE pa3HEeCEeHbl B IPOCTPAHCTBE HA OJJHY
WIA HECKOJNBKO COT. DTO pasHeceHHe OMUCHIBACTCS KO3()(UIMEHTOM MOBTOPHOTO HCIOIb30BAHUS, Y
KOTOPOT'O UeM HIDKE 3HaUeHHe, TeM Ooee d3(pPeKkTHBHA cucTeMa.

D¢ dexTrBHOCTD UcTIONB30BaHuUs criekTpa cucteMbl HC-SDMA nipezcraBiieHa B pacueTax HHXKe:
. Kananer mupunoit 625 xI'm;
. Tpu BpeMEHHBIX CIIOTA B KaHAJIE;

. CKOpoCTh Tiepeiaur JaHHBIX NOJIh30BaTelNs B cioTe 475 KOUT/C;
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. D¢ddexTrHBHOE TOBTOPHOE UCIIOIB30BaHKE YacTOT 1/2.
3TO NPUBOINUT K HOITYUYCHHUIO CICAYIOUIETo 3HaueHUs 3 PEKTUBHOCTH HCIIOIb30BaHMSI CIIEKTpa:

(3 ciora x 475 kbut/c/cnor) / 625 x['11/ 0,5 nepeucnonb3oBanue X 4,28 o6ut/c/cora.

l'[porlycm{aﬂ CIIOCOOHOCTDb M DKOHOMHMKA CHCTEMBI PaauoCBA3HN

OddexTrBHOCTE HCTONB30BaHuA crekTpa cucteMbl HC-SDMA = 4 6wut/c/coTa 03Ha4aeT, 4TO PaauoOCETh
HC-SDMA moxet o6cayXKuBaTh TaHHYIO 0a3y a0OHEHTOB ITOJABMKHOW CBS3M, UCTIOIB3YsI HAMHOTO MEHBIIIEe
YHCJIO CTaHIMH M HaMHOTO MEHBIIMHA O0BEM CIEKTpa, YeM TpeOOBajIoCh Obl APYTHMMH TEXHOJIOTHSIMH H,
CJICIOBATEIbHO, C CYIIECTBEHHO MEHBIINMH KallUTAIBHBIMH 3aTpaTaMu U SKCIUTyaTallMOHHBIMU PacXOIaMu.
Nwmes 10 MI'm criekTpa, Harpumep, kKaxknas 6azoBast cranmust HC-SDMA Oyzaet obecnieunBaTh IPOITyCKHYIO
cnocoOHocTh aoctyna 40 MOut/c. YiaydiieHusi, BHOCUMBIE TeXHONOrHel AA B KauecTBO KaHAla MIIM CHUITY
CUrHajia, mpeoOpa3yroTcsl MPUMEPHO B yIBOCHME AMANA30HA MOKPHITHS (MM YyYETBEpPEHHUE IUIOLIAIH) IS
cucremsl HC-SDMA.

11.2.3.3.3  Apxurekrtypa cetu iBurst

OO0mas apxuTeKTypa ceTH A0CTYNAa H TPAHCIIOPTHOM ceTH

Ha Pucynke 11 uzo0OpakeHa o01iast CeTh JOCTYIMA ¥ TPAHCHIOPTHAS CeTh iBurst, mMo3BoOJISIONIAsT HECKOIbKUM
MOCTABIIMKAM YCJIYT OJHOBPEMEHHO NPEOCTaBISITh COOCTBEHHBIE YCIYTM CBOUM COOTBETCTBYIOIIUM
KOHEUYHBIM MMOJNb30BateNisiM. OTaenbHas OU3HeC-¢IMHUIIA ONePaTopa AOCTya U TPAHCTIOPTHOU CETH MOXKET
cama 1o ce0e OBITh OJTHAM W3 3THUX TOCTABITUKOB YCIIYT.

Pucynok 11 — O0masi ceTh 10CTyla ¥ TPAHCIOPTHAA CeTh

ABoOHEHTEI
yomyra . AocTyn W TRaHCNopT BUR=T
a1 e ULHE " " ]
KEOHTE2HT3 H - :
KopnopaTH bHaA KoptyTaTop nakeTHoi yonyry Basosas cranupa
WPH — (TyHHeneHL KommyTatop POSN) IE'LIRS.T.. ; R
MocTaewpe ' WAN *. e i
ni:mramm I Bas0ean CTaHHA )
o : BURST : "
ISP z ¢ LDEL kabens 0g -
: KTCON BasopaAcTamya |
; BLRST :

OrmepaTop IOCTyIIa M TPAHCIIOPTa OOBESIUHAT Pa3sHOOOpa3HBIE TEXHOJOTHH JOCTyNa "TociueaHer Muin" u
3aTeM MEepeKIIoYaeT CEeaHC CBS3M KOHEYHOTO TOJB30BaTelsl K TOCTABIIMKY COOTBETCTBYIOIICH YCIyTH.
KiroueBbIM 351eMEHTOM 3TOH CXEMBI SIBIISIETCS KOMMYTAaTOp HakeTHBIX ycuyr (PSS), koTopslit neficTByeT Kak
Touka cOopa W Kak TabJoO Ul MapIIpyTH3AIH CEaHCOB CBSI3W IOJIb30BATENA. PemeHus OTHOCHUTEIHHO
MapUIpyTH3alliM, KakK TpaBWio, JeNaloTcs Ha 0a3e CTPYKTYpUPOBAHHBIX HWMEH IOJIb30BAaTEs,
MpeOoCTaBIseMbIX CIy)00# Bo Bpems ayteHTuukanuu PPP. Hanpumep, Bxog B ceTh kak "joe@aol.com"
MIPUBENIET K TOMY, YTO CEaHC CBS3M IMOJIL30BaTeINs OyeT HampasiieH Ha calit AOL, u ayTenTndukanus oyaer
3ampoIIeHa I ToJib3oBatelns "joe", Torma Kak BXOXI B CeTh Kak "mary@hercompany.com" mpuBemer K
TOMY, YTO CEaHC CBS3U IOJIb30BaTelNsl OyJEeT HANpaBlICeH Ha CalT KOMIIAHHUH, BO3MOXHO MyTEM JOCTyMa K
kopriopatuBHOM VPN, u ayTeHTn(ukanus OyaeT 3ampoieHa ais mois3oBatens "mary". TexHomorus PSS
IIMPOKO UCIIONIB3YyEeTCs B CETAX CBA3M KpymnHbIXx [TYU u onepaTopos.

[TomuMO 00BEIMHEHHS] CEaHCOB CBSI3W MOJB30BATENIel C pa3IMYHbIX CHUCTEeM mepenaun, PSS mpencrasmser
3TH CEaHCHl CBSI3U JUIA CETU IOCTABINMKA YCIYT €IHMHBIM 00pa3oM, OCBOOOXKas MOCTABINIUKA YCIYT OT
HEO0OXOMMOCTH TOAIEPKUBATH Pa3IMUHbIe 0a3bl KOHTEHTA M YCIIYT IS KaXI0TO Ki1acca JI0CTyIa.



Bomnpoc 20-2/2 45

11.2.3.3.4  Crek nporoko.aa iBurst

Cucrema iBurst mo3BossieT ycTaHOBUTH CKBO3HOE coennHenue [P mo nmporokomy PPP mMexny mocraBmmkamu
YCIYT ¥ UX TOTPEOUTENIMH, COOTBETCTBYIOLINE JOMUHHUPYIOLIEH MOJETH 00CTyKHUBaHUS IPOBOAHBIX CeTEH
Jocryna. JIpurasce ciaeBa HampaBo 1o PucyHky 12, MOXHO YBHIETh, YTO CEAHC CBS3M mHoJb3oBarens PPP
MIEpPEeJacTCs ¢ UCTIONB30BAHNEM PA3INYHBIX CPEJ IepeNad U IPOTOKOJIOB.

PucyHok 12 — DieMeHThI ceTH iBurst 111 JaHHBIX M0Jb30BaTeJA M CTeK NPOTOKOJIA

I ]
|| | | | |
P e
[

AP FFF -
L2TF=A LZTF=1 | L2TP=M LETF1
(Y KOC [ 18wrst Log e i Borad Log
IP P 1P 1=
[ PHY | PHY  [18wsr Phyli8urst Phy| 2T, FR ATH, FR | ATH, FR ATH, FR | atherret
MocTaEwre
CTPOMCTED ; [ ; dKaTHEE Wy KOHTEHTE W,
|xu:-He'-|H-:-r-:- IH iBurst UT iBurst BS Erureh (TS ] % npncEeHmA

-_ RopnopatkeH3A
LHE:p P

LHS HEF

Ha Pucynke 12 Taxxke wu3o0pakeHBI cepBepa ayTeHTH(WKanWW, aBTOpH3aluu U pacueToB (AAA) u
coequHeHnd AAA MeXay JOMEHOM JOCTYIa M TPAHCIIOPTa U TOMEHOM YCIIYT.

11.2.3.3.5  ¥Yciayru, npeasnaraemble ceTblo iBurst

Ipeanaraemole ycJyru NOJABHAKHONH CBSI3H

Bo3moxxHOCTE YCTAHOBJICHUA COCOUHCHUA IIpU HOJIBH)KHOﬁ CBA3U OCYHICCTBIIACTCA IIPU IMOMOIINU KapTbI
nocryma iBurst. Korna oHa coeiiHeHa ¢ IOJBUKHBIM YCTPOHCTBOM, HAPUMED, IEPEHOCHBIM KOMITBIOTEPOM
nwmi PDA, oHa mommepXWBaeT COCAWHECHHWE B IIPOIECCE IBIDKEHUS, IOKa YCTPOWCTBO OCTAaeTCS B 30HE
JIEUCTBUS CETHU.

IIpensaraemselie ycayru puKCHPOBAHHONM CBA3H/MOpTAJIa

Moct nocrtyna iBurst obecneunBaeT BO3MOXKHOCTh YCTAHOBJICHHS COEAWHEHHMs, TJIaBHBIM 00pa3oM, B
(DUKCHPOBaHHOM peXHMeE. YCTPOHCTBO IMOXOKE Ha TpamulMOHHbIM MogeMm. OHO BKJIIOYAaeTCs B CETb
UIEKTPONUTAHUA, HEOOIbIINEe pAcCIIUPEeHUs] OCECIPOBOMHBIX MNOJKIIOUCHHH M IOPTOB IIO3BOJISIOT
coenuusaThea yepe3d Ethernet mnm USB. B pgomonHeHuMe K HOPTATHBHOCTH OHO JIaeT MpPEUMYILIECTBa
(PMKCHPOBAHHOTO IIMPOKOMOJIOCHOTO COCOMHEHHSI, TI03BOJISII OTCOEINHHUTHCS OT YCIYTH, IPOCTO OTKJIIOUYMB
[IUTaHUE U [IEPEMECTUBIINCH B HOBOE MECTOIOIO)KEHHE Ul MOBTOPHOIO COEAMHEHMS U 3allyCKa MOCTa
noctyna iBurst. Moct moctyma iBurst MOKET COSTUHATHCS K OJHOMY KOMIIBIOTEPY Ui oOecTiedeHust
JOCTyNa K JIOKAJIbHOH CETH WJIM K OeCIIpOBOJHOM CETH AJISl COBMECTHOTO JOCTYIa HECKOIBKHX YCTPOHCTBO
JIoMa Wi B ouce.

ArrayComm — 3TO 3aperuCTpuUpOBaHHas TOProBas Mapka, a iBurst — »To ToproBas Mapka KOMIIAHHU
ArrayComm, Inc.

1.2.4 InpoxonosiocHbI J0CTYNI KAK BO3MOXKHOE pellleHHe IS HHTEPAKTUBHOIO IU(POBOro
TeJIeBU3HOHHOT0 BelaHUs

IIupOKOTIOIOCHBIH PaIMOIOCTYII UTSI MHTEPAaKTHBHOTO ItudpoBoro TeneBm3noHHoro (TB) Bemmanms umeet
OCHOBHBIE XapaKTEPUCTUKHU:
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Bonpmas npormyckHast criocoOHOCTh Tepefadn AaHHbIX: 10 20 MOuT/c Ha KaHa! MWHUPUHOH 5, 6, 7
i 8 MI'u. (Crangapter ASTC, DVB, DMB-T, ISDB-T coorBerctBytoT Pexomenmanmu MC3-R
BT.1306).

Bosbliiast 30Ha OKPHITHSL.

HNurepakTusHoe TB
TexHOoI0rnu MUPOKOIOIOCHOIO JOCTYIIA OUEHb BayKHBI [ IIPUIIOKEHUN UHTEPAKTUBHOTO TB.

OOBIUHO TpEAToaraeTcs, 4T0 CHCTeMa HWHTEPAaKTUBHOTO TB — 3TO MaTeHTOBaHHBIN MakerT,
COEQUHAIOIIMN TnocTaBlMKa yciuyr TB W 3purend npu NOMOUIM JABYX KaHajOB CBSI3U —
paZMoOBEIIATENEHOTO W HWHTepakTHBHOTO. Hambomee mnokazaTtenpHas, 000O0IIeHHas OJOK-cxema
CHUCTEMBI HMHTEPAKTUBHOIO TB IIpUBECHA B EBponeiickux CTaHxaprax
anexTpocsszu (ETS 300 800 — ETS 300 802) ETCH.

B cucreme unrepaktuBHOro TB TeNneBU3MOHHBIA CHUTHAJ CMEIIMBAETCS B CETEBOM ajamlTepe C
JNAaHHBIMH TIOCTaBIIMKA HWHTEPAKTUBHBIX YCIyT M 4YEpe3 CpPEICTBAa JOCTABKU IepeAacTcs Ha
WHTEepaKkTUBHEIA TB TepMUHam KOHEYHOTO MOIb30BaTels. B TepMuHane KOHTEHT, BKIIIOUYasi BUJIEO,
3BYK W JIAHHBIC JEKOAMPYETCS W OTOOpakaeTCs Ha 3KpaHe OOBITHOTO TEIEBU30pa C JOMOJTHEHUSIMHA
THUIA TPaQUYECcKOro MEHIO, TOMCKOBBIX MOJIECH U T. II.

KoHeuHsIi MoNb30BaTeNh MOXKET BBHIOpATh MYHKT MEHIO MPH TIOMOINW MaHENW AWCTAaHIMOHHOTO
YIIpaBJICHUSI WJIA BBOJIS JaHHBIE HA O€CIIPOBOIHOM KIaBUATYpE.

TepMuHan nonap30BaTenss HATEPAKTHBHOTO TB (00BIYHO Ha3BIBAEMEBIN TEIEBU3MOHHON TPUCTABKOM
nwm STB), koTopsIif mpeBpamaeT 0OBIYHBINA TEIEBU30P B MHTEIIEKTYaJIbHBIN TEIEBU30D, 3aHUMAET
B 3TOH Mmatdopme HeHTpaibHoe MecTo. Bee m3BectHrie STB 00BIMHO NENsATCS HA TPH KaTErOpUH
STB BemarensHoro TB, STB ynyumennoro TB u STB nHoeitmux ycnyr. STB nocnegneit
KAaTEerOPUH HAIIOMHMHAIOT HACTOJIBHBIE MYJBTUMENUNHBIE KOMIBIOTEPHL. VX BBIYHCIUTEIbHAS
MOIIIHOCTh BTPOE BHIIIE M OHHU, KaK MPaBUII0, UMEIOT JKECTKUH JAUCK JUTS 3alMCH BUIEONH(OpMAIIH
Y TaHHBIX.

[IpoTokoas! mocTaBKH B HacTosee BpeMst pazpadareiBatorcs ETCHU, mpoBoAsSTCS UCIIBITAHUS dTHUX
MPOTOKOJIOB.

Ba3zoBble TexHOI0TUN IUPOKONOJocHOT0 TB

CyH_ICCTByeT YCTAaHOBJICHHA I(J'IaCCI/I(I)I/IKaLII/IH OCHOBHBIX THUIIOB CETCH paauoaocTymna:

B.1

Ilepconanbubie OecnpoBomHbie ceTd goctynma WPAN  ucnosbs3yemble it OECIPOBOIHOTO
COCMHEHHS YCTPOMCTB, BXOIAIIMX B KOMIUIEKT aBTOMAaTH3WPOBaHHOTO pabodero MecTa.
[Tpumepom Takoii TexHoMOTHH sBisieTcs Bluetooth.

BecripoBonbie nokanbHbie ceTn WLAN. MX ocHOBHOe Ha3HaueHHME — O0ECIEYMBATH JTOCTYH K
WH(DOPMAITMOHHEIM pecypcaM BHYTPH 3MaHWsA. BTopas uX BaxHas IIelb — OpraHU3aIHs
KOMMEPYECKHX KOJUICKTUBHBIX TOYEK JOCTyma (TOpSYUX TOUYEK) B OOIIECTBEHHBIX MECTaX,
HanpuUMep, TOCTUHUIAX, a’pomnopTrax, kade M opraHu3aius BPEMEHHBIX CeTell Ha MepHO
MIPOBENCHUS TAKUX MEPOIPUITHI KAaK CEMUHAPBL, BICTABKH U T. I1. becnIpoBOIHbIE JIOKATBHBIE CETH
WLAN ocnoBansl Ha cranmaptax IEEE 802.11. Takue cetn n3BecTHH Takke kak Wi-Fi.

Pacnipenenennsie cetw OecrnpoBOAHOTO JocTyma u ropoiackue ceth WMAN m WiMAX
(IEEE 802.16).

MMDS  (MukpoBonHOBass  ciyx0a  MHOTOagpeCHOTO  pacupeielicHHs) OSTO  BapHaHT
MTUPOKOIIOJIOCHOTO OECITPOBOTHOTO JIOCTYTIA U TIEPETHUN Kpall KaOeIbHBIX CETEH.

Ocobas no3nnmusa WiMAX cpeau TeXHOI0THii 6eCPOBOIHOI0 10CTyNA

B oTnnume ot npyrux TUIIOB CETEH, pacmpeeieHHbIe ceTH O0EeCIPOBOIHOTO MTOCTYMA (KOTOPBIC MO-IPYyroMy
HaszeiBaloT BWA, WiMAX) — ato ceru ropoackoro macmraba WMAN (bBecnipoBogHas Topojckasi ceTh
JOCTYTIa), PETHOHANBHOTO MaciTada U onepaTopckoro kimacca. CeTH Takoro Kiacca pa3padoTaHbl, TIIaBHBIM
00pasoM, I IPYTUX KaTeropuil Mojib30Bareliel W KapIuHAIBHO OTJIMYAoTCs OT, ckaxkeM, Wi-Fi B Tom, 9To
KacaeTcsl pelraeMbIX C UX TOMOUIBIO 3a/1a4.
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TexHomorum pacrpeneneHHbx cereit, B ormuane oT WLAN, Wi-Fi, ¢ camoro Hauama HCHOIB3YIOT METOT
JoCTyma 0e3 CTOJIKHOBEHHI, KOTOPBIN MO3BOJISET MPEAOCTABIATH MOJB30BATENSIM KaHAJbI NIepeaun JaHHbBIX
¢ (QUKCHPOBAaHHOM 3aJepKKOH M MHUHHMAIBHBIM (Da30BBIM IpPOKaHHEM, YTO SIBISETCA 0O0S3aTEIbHBIM
TpeOOBaHUEM ATl CO3AHMS CETEl ONepaTOPCKOro Kiacca.

Cranaaptuzanus o60py10BaHUA

Jlo Hacrosmiero BpeMeHH oOopymoBaHWe s co3maHms cerer WMAN paboraio 10 HEKOTOPHIM
(bUpMEHHBIM TIPOTOKOJIAM MPOU3BOAUTENCH 000pyIOBaHUS, KOTOPBIE OBUIM HE CTAaHAAPTHU30BAHBI WIIH
HecoBMecTUMBL. CTaHmapTu3anus TPOU3BOAMMOTO OOOPYIOBaHUS IMHPOKONOJIOCHOTO OECIPOBOIHOTO
nmoctyma Obpita Havarta sietom 2004 Toga ¢ BRIXOIOM OKOHUYaTenbHOro Bapuanta ctanmapra [EEE 802.16, u
OBLIO CEPTUPHUIMPOBAHO 000PYIOBAHUE PAINIHBIX POU3BOIUTEIICH.

Crannapr IEEE 802.16

Cranpmapt I[EEE 802.16 — »3T0 mepBelid craHmapT (Tpymnma CTaHAapTOB), pa3paOOTaHHBIA  JUIS
pacmpeneneHHbIX OECIIPOBOIHBIX ceTell (0eCTpOBOAHOTO AOCTYIIA).

DTOT cTaHmapT pa3paboTaH A CO3JMaHUSA OCCIPOBOMHBIX ceTel MacmiTada Topoja, MPEeAOCTaBIISTIONINX
aboHEeHTaM BCE THIIBI COBPEMECHHBIX YCIIYI', KOTOPBIC B HACTOALICC BpEMA JOCTYIIHBI B Ka6eJH>HLIX CCTiX.
OTO TepBHIA CTaHAApT i1 OCCHPOBOJHBIX CHCTeM OecnpoBOgHBIX MAN Kiacca HIMPOKOIIOJIOCHOTO
OECIIPOBOIHOTO JIOCTYIIA.

OTOT CTaHAAPT OMMCHIBACT 0a30BbIC CTAHIIUU M a0OHEHTCKUE YCTPOMCTRA.

CpaBHuTeJbHAsA Ta0JuLa rpynnbl ctanaapros 802.16

Cranpapt 802.16 802.16a
YTBepxaeH Hexadps 2001 rona SuBaps 2003 roga
Juana3on gactor, [T 10-66 2-11
YcnoBust paboThI IIpsamas BUIUMOCTH Bosmosxknas paboTa B OTCYTCTBHE
HpSIMON BUIAMMOCTH
CkopocTb niepenauu, Mour/c 32-134 1,0-75
Monynsamus QAM, oxna mogHecymas QAM, oxHa moxHecymasi,

OFDM, 256 nogaecymux,
OFDM, 2 048 moxHecymux

Paauyc coTel, kM 2-5 4-6

ITepBoHAYaNBEHEIN BapHAHT CTaHIAPTA OXBATHIBAI quana3oH 9actoT 10—66 I'T'm n mpexycMaTpuBan paboTy B
pexume c¢ oxpHoi wactorod (Single Carrier, SC — omgHa mnoxHecymas). KOHKpeTHBIM —pexuM
pacnpocTpaHeHHs PAJMOBOIH B ATOHW MOJNOCE OrPaHUYUBAl pabOTy CHCTEMBI PACCTOSHHSAMH IPSIMOMN
BUJIUMOCTH.

B THIIMYHBIX TOPOJACKMX YCIOBHUSIX OHa TO3BOJISIET COCAMHUTH TPUMEPHO IMOJOBHHY aboHeHTOB. Jlis
octanbHBIX 50% mpsiMas BUIUMOCTB, KaK IIPABUIIO, OTCYTCTBYET. DTO BBI3BAIO HEOOXOAMMOCTh Pa3paboTKu
JoroynHeHus: K craHgapty 802.16, B KoTopoM mpeaycMarpuBaiach mosnoca vactor 2—11ITmo u, B
JOTIOJHEHHUE K PEKUMY C OTHOM YacTOTOH MpeaycMaTpuBaeTCs NCIIOJIb30BaHNE OPTOTOHAIBHOTO YaCTOTHOTO
myabTHILIeKCHpoBanus (OFDM) m MHOTOCTaHIIMOHHOTO JOCTyHa Ha ero ocHoBe (MHOTOCTaHITMOHHBIN
JOCTYTI C OPTOTOHANBHBIM YaCTOTHBIM paznenenneM, OFDMA).

B pexume OFDM cTaHOBUTCS BO3MOKHOH OZHOBpEMEHHas mnepenaya 256 MOOHECYIIHX, MO3BOJISIOLIAS
00eCIIeYnTh OMHOBPEMEHHBIM TPHEM TMPSAMBIX W OTPAXCHHBIX CHTHAJIIOB WM padoTaTh TONBKO C
OTpaXEHHBIMH CUTHAJIAMH 32 TPEeTaMy MPSIMON BUTUMOCTH.

B 2004 romy wmncturyt IEEE patudummposan crangapt 802.16-2004, xoTopslii 3aMEHHI MpeablAyLIne
Bepcuu 802.16, 802.16a u 802.16REVd.
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Teneps otkphiTa mopora ans Korncoprmyma WiMAX, KOTOpBIH TOTOBUT crielu(UKaIliH, IpeAHa3HAYCHHBIS
Il 00eCIIeueHUs] COBMECTUMOCTH 000PYNOBAHUS Pa3JIMUHBIX IPOM3BOJUTENEH HA OCHOBE OKOHYATEIHbHOIO
ctarnapra 802.16-2004.

Takum obOpazom, TexHomoruss WiMAX — 3TO TEXHOJIOTHS OINEpaTopcKOro Kiacca s MPEeIOoCTaBICHUS
HACEJIEHUIO BEICOKOKAYE€CTBEHHBIX YCIYT MyJIbTUMEINHHOTO ITHPOKOIIOIIOCHOTO OECITPOBOIHOTO TOCTYTIA.

Nmenno ero MYJBTUCEPBUCHAA TIpUpOJa U, CJICAOBATCIIBHO, MHPOKOIIOJIOCHOCTE XapaKTCPU3YET
COBPEMCHHBIC TCHACHIINN pa3pa60T1<I/I 6CCHp0BOI[HOI‘O A0CTyma.

B uneane, coBpeMeHHBIN MOJIB30BATENb HE JTOJDKEH OLIYIIaTh HUKAKMX OTPAaHWYCHHUM HU JJIS KaKOro TUIa
yCIIyT, TOCTYIIHBIX B HACTOsIIIEE BpeMs B KaOenbHbIX ceTsaX, Takux kak CIIU umu Ethernet. [Ipeanonaraercs,
YTO CcaMble HOBBIC CHCTEMbI, cepTudUIMpoBaHHble kKak WiMAX, mo3Bomar onepatopam ceted
LIMPOKOIIOJIOCHOTO JOCTyIa TMPEAOCTaBIATh MOJb30BaTelsIM Takue yciayru, kak IP u El, u 3ameHuts
nHppacTpykTypy mocryma ADSL, a Takke BBIZICICHHBIC JIMHUH, KaK TAaKOBBIC.

HurtepaxtuBrOe TB Ha ocHOBe TexHomornn WiMAX.

brok-nnarpamma nntepaktuBHoro TB Ha ocHoBe Texnonornn WiMAX noka3ana Ha Pucynke 13.

Pucynok 13 — biok-guarpamma untepaktusHoro TB Ha ocHoBe TexHosornu WiMAX

I Imos Baszopaa

TB paHamt L
|:> MUX Ethernet ;T;f; _(I Z
1

CFE
E Dﬁ TAMAT STB Tenesmsop

CFE
Z D— VAT 3TB Teneemsop

OcHogHbie KOMNOHEeHMbL 0O0PYO0BAHUS

1) O6opynoBanue 6a30BOU CTAHITHMH:

— Buemnmit pagmoMonyns ¢ pazpeMoM N-THMA A7 KOMMYTAlMd CEKTOPHOM aHTEHHBI WIH
HECKOIILKUX aHTEHH 4epe3 JenuTenb. CylecTByeT BO3MOXKHOCTh MCIIONB30BaHUS HECKOIBKUX
panmroMoIyJiel ¢ CEeKTOPHBIMU aHTEHHAMH, COOTBETCTBYIOIMMHE YHCITy CEKTOPOB.

— BuyTrpenHuit Moxynp ceTeBoi 00pabOTKH € KOHTpOJIIEpOoM 0a30BOil CTaHLWH, KOTOPBIH
yOpaBisieT BCEMU KOMIIOHEHTaMH O00OpyJoBaHUS 0a30BOM CTaHIMH W aO0OHEHTCKUMH
YCTPONCTBaAMHU.

— Ob6opynoBanne DVB mis dbopMmupoBaHWS IIBETOBBIX CHTHAJIOB Ha BXOAC O00OPYIOBaHHS
WiMAX u muro3a DVB-Ethernet.

2) AOGoHEHTCKOE 000py0BaHuE:
— DBHemHuil Momynp IpUEMOINEPEAATYUKA C BCTPOECHHOM AHTCHHOM WM BHEIIHUN MOAYIb
npueMonepenaTinka ¢ pasbeMoM N-Tuma A KOMMYTAllMM aHTEHHBl JUIl o0ecreueHHs
MAaKCUMaJIBHOT'O MOKPBITHS ¢ MHIAUBUYAJILHON aHTEHHOM.
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— Buyrtpennuit monyns ¢ ¢QyHKIuSMU wHTEepakTHBHOW TB mpucTaBKu u HEOOXOJUMBIMHU
uHTepdericamu IS COSTUHEHHS C TEIEBU30pOM aOOHEHTA.

— B mpocrefimem ciiydae mpu HaTW4YMM OPSAMOM BHIMMOCTH OT 0a30BOM CTaHIIMM MOXKHO
UCIIOJIb30BATh CTPYKTYPY C OJHUM OJIOKOM C BCTPOCHHOW aHTEHHOM.

B.2 Texnoaorna MMDS

. Onpenenenue

B nmocnennane roxpl cuctemsl MMDS (MukpoBoIHOBas City:k0a MHOTOAIPECHOTO pacrpeaeieH sl) IIMPOKO
pacpoCTpaHMIaCh B KaueCTBE aJbTEPHATHMBHOTO BAPHAHTAa KJIACCHMYECKHX KaOEJBHBIX CETeH, B KOTOPBIX
pacrpenenuTenbHas CeTh COCTOUT U3 KOAKCHAJIBHBIX MM ONTHYECKUX Kabemei.

K HacrosimeMmy BpeMEHHM B 3amajHOM MONYIIapHHM Pa3BePHYTH neciaTku cucteM MMDS, kotopsie
00ecreunBalOT JIOCTYNl K HWHTEPHETY, MPEJOCTABISAIOT YCIYyrd WHTepakTHBHOro TB wu  napyrue
LIMPOKOTIOJIOCHBIE YCIYTH IMPH MOMOIIM TEXHOJOTHHM OeCHpOBOJHOTO AOCTyna. Heckombko KOMITaHUH B
MHUpPE MPOU3BOAIT 000pyA0BaHUE, KOTOPOE MO3BOISICT 00ECIEUUTh BRICOKOCKOPOCTHOW JOCTYIT B MHTEPHET
JUTS JTI000TO YIaIeHHOTO a00OHEHTA, HAXOIAIIErOCs B Mpe/iesiaX 30HbI MOKPBITUS CETH, KOTOPBIH YCTAHOBUT y
ce0s mpueMornepenanIyo anteany MMDS.

B coorBercTBUM ¢ wucchenoBaHMeM, NpoBeaeHHbIM Kommnanued US Group, cnpoc 4acTd MacCOBBIX
noTpeOuTeNeld Ha YCIyTH IMUPOKOIMOIOCHOTO JOCTynma pacteT, U K 2006 rogy 0XHAAeTCs, YTO TOJBKO B
CHIA uwncmo abonenToB cucteM MMDS nocturaer 900 Toicsd, B 2000 romy 3TO YHCIO COCTaBISIO BCETO
qutib 20 THICSY.

Cucremsr MMDS (2,5-2,7 I'T'u) BkmiodeHsl B eBpomeiickuii mpoekt DVB BmecTe co CIyTHHKOBBIMH,
KaOeTbHBIMHA U Ha3eMHBIMH CETSIMU.

. HNuTepakTnBHbie nudpossie MMDS

Uucno TB xkaHanoB B TpaguuuoHHOW cucteMe MMDS orpaHuumBaeTcsi OTHOCHUTENBHO HEOONBLION
wupuHOU mosockl yactor 2500-2700 MI'm, T.e. Bcero numb 200 MI'u. Hampumep, ¢ Poccuiickum
ctaggaproM D MOXHO WCITONB30BaTh, MakcuMyM, 25 ka"amoB (8 MIT i kaxmoro KaHama).
PannoBemniarensHas nepenada TB mporpamm B mudposom ctangapre DVB mo3BossieT mepenaBaTh OT 5 10
7 tupoBBIX MmporpaMM B mojioce Kaxnaoro TB kanama. B mudposoit cucreme MMDS wucnosnb3yercs
Moyt 64QAM, npuHsTas s kadenpHoro mudposoro Tenesuaeans DVB-C. s mpuema nudpoBeix
nporpamMm Kaxablii aboHeHT MMDS nomkeH ycraHOBUTH HU(PPOBYIO KaOenbHyr mnpuctaBky STB. Dto
€IMHCTBEHHBIN HEAOCTaTOK HUPPOBBIX cicTeM MMDS, a ux Z0CTOMHCTBA BKIIIOYAIOT B CE0sL:

1) Bonwmoe uncio kananos (150 u 6oee).
2) Bricokoe kauecTBO 3ByKa B H300paKeHUSI.
3) JIOTIOJIHUTENBHBIC YCIYTH, TPEAyCMOTpPeHHbIe cTannaproM DVB: cTepeo w/mim MHOTOKaHAJIBHOES

3By4YaHHe, JJIEKTPOHHAs MporpamMma Iepeaad, aBTOMAaTHYecKas HACTpOiika, BHIOOp KaHAJIOB W3
CITHCKA, TEIEeTEKCT, yAalleHue CyOTUTPOB | T. TI.

4) Bo3MoxHOCTB OJHOBPCMCHHOI'O BCIIIaHUS aHAJIOT'OBBIX U I_II/I(i)pOBLIX nporpamMm B OJHOM CHCTEME.

. HNurtepakTuBnbie nudpossie MMDS

Cucrema MMDS MoXeT UCTIONB30BaThCs IJ1s1 OPraHU3alruy UHTEpaKTUBHOTO IudpoBoro TB Bemanus. J{ns
3TOr0 JOJDKEH OBITh OPraHM30BaH OOpaTHBIM KaHal Uil HcXopasmero Tpaduka or aboHeHTa ("BBI3BIBHON
ka"an"). Y aOoHEHTOB wWHTepakTuBHOro MMDS BMecTo mnpHeMHONH aHTEHHBI C KOHBEPTOPOM
yCTaHaBIUBACTCS MPHEMOTIEpeJaTIYNK a0OHEeHTa.

Jua oprannzanuu obparHoro kanata MMDS wucnoneszyercs moxymsimus QPSK. Tlpomycknas ciocoOHOCTB
00paTHOTO KaHajla MEHbILE, YEM Y NPSIMOTO KaHaja, HO OHa o0ecre4ynBaeT OOJblIee pacCTOSIHUE Mepeaadn
IIPU MEHBIIE MOITHOCTH NepenaTuyrnka. B takom ciydae npuemauk u QPSK-Monynarop ycTaHaBIMBaIOTCs
Ha pacCIpeleNUTeNbHOM Yy3lie. BO3MOXHO Takke YBEIMYUTh YHCIO IIOJb30BaTENCH, pa3fenuB 30HY
00CTy’)KMBaHMS Ha CEKTOpa.

. OcHoOBHBIEe KOMIIOHEHTHI 000pyAoBaHus nupposoii MMDS
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brok-nmnarpamma uaTepakTuBHOTO TB Ha 0cHOBE mHppoBoii cucteMst MMDS nokaszana Ha Pucynke 14.

Pucynok 14 — biiok-cxema uaTepakTuBHOro TB Ha ocHoBe mudpoBoii cucremsl MMDS

YeorpofcTEO

(TB nporp aumet MUX emoma anpecHore| | TOAYILAIOD H
( SEATOGIOBER TIep SHATHE :

TTpH eMHEK
0&paTHOrO KHAma L

7 CPE MMDS STE Tenesmsop

7 CPE MMD3 5TE Temesnzop

Komnnexm obopydosanus

Kommnekt nudposoro odopyaoBanus cucteMsl MMDS BkitouaeT B ce0sl CIICIYIONTIE KOMIIOHEHTHI:

. MOAYJISITOPHI;

. nepeaaTyuku (OWH WU TPYIINA MepeaaTInKoB sl N KaHAIOB);

. KaHaJbHBII CyMMaTop;

. CHUCTEMAa yNPAaBIICHUS CEThIO;

. aBTOMAaTUYeCKasi WJIM py4YHasi CUCTEMa pe3epBUPOBAHUS;

. IIHPOKOIIOJIOCHBIE TPAHCIIOHAEPHI, €CIIU HEOOXO0IUMO;

. AHTEHHBI;

. O6opynoBanne DVB mis hopMupoBaHus 1IBETOBBIX CUTHAJIOB Ha BXO/Ie TiepenaTarnka MMDS.

O6opynoBaane DVB Heobxoaumo st hopMHpPOBAHUS [IBETOBBIX CHTHAJIOB Ha BXoJe mmepexaranka MMDS,
Y OHO JIOJDKHO BBITIONHATH CIeIyonpe GyHKINU:

. [Tpuem U poBEIX TPOTpaMM CO CITyTHUKOB (JIEMOTYJISAINSA);

. JexonupoBanue (qecKpeMOIUpPOBaHNE) KOJUPOBAHHBIX MTPOTPaMM;

. DopMHUpOBaHUE TIOTOKOB JaHHBIX U3 aHAIOTOBBIX curHanoB TB crynuit (konupoBanne MPEG-2);

. ®dopMHUpoBaHHEe COOCTBEHHBIX IM(PPOBBIX TMOTOKOB M3 TPOTPaMM, COCTOSIIUX M3 Pa3IUYHBIX

MOTOKOB  JAaHHBIX OT PAa3JIMYHBIX HMCTOYHUKOB (MYJbTHILUICKCHPOBAHHE M  IOBTOPHOE
MYJIbTHILUICKCHPOBAHHUE);

. BoccranoBnenue ciryxe0HOH nHPOopManun DVB (Tabnuiiel kaHaaoB, TaOIHUIIBI HACTPOHKH, U T. I1.);

. Komuposanue (ckpembirpoBanue) uupposbix TB nporpamm — opranusaius miaataoro TB;

. dopMupoBaHHE PaAUOYACTOTHBIX CHUTHAIOB (MOAYJALMS) W3 MOTOKOB NAHHBIX U MOAAa4Yd Ha
nepeIaTIurK.

Abonenmcrkoe obopyoosanue
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Kowmrmiekt aborHeHTCKOTO 000pymoBaHus MU(PPOBOI MHTEPAaKTHUBHON cucTeMbl MMDS MoXeT cocToSTh U3
BHEIITHETO, OOBIYHO, HACTOJNHHOTO Oyioka (kabenpHBIM craHgapt DVB-C 1mudpoBeIM TepMUHAIOM U
BCTPOEHHOW CHCTEMOW JEeKOIWPOBAHUS IUIATHOTO KOHTEHTA) M BHEITHETO NMPHUEMOIEPEIIONIET0 MOy —
npueMornepenardiuka aboHeHTa ¢ aHTeHHOH. [ paboThl ¢ WHTEpaKTUBHBIMU NMPHUJIOKEHUSIMH HEOOXOANMa
uHTepakTuBHas TB npucraska.

L3 Martpuiua CIIyTHUKOBBIX CHCTEM

L.3.1 IIMpoKONmOI0CHBIH AOCTYII Yepe3 CIIYTHUK

[ITnpoxononocHast CBSA3b U YCIYTH, C €€ MOMOIIBI0 IIPEIOCTABISIEMBIEC, BCE Yalle PACCMATPUBAIOTCS Kak
JIBUOKYIIHME CHIIBI IKOHOMHYECKOTO pOocTa BO BceM Mupe. OJHAKO Ha3eMHBbIE CETH CaMH 1Mo cebe He MOTYT
JIOCTAaBUTh IIUPOKOIIONIOCHBIE YCIYTM BCEM CJIOSIM HacejleHus. B mponecce OLEHKM CTpaHOW HIMPOKOIO
paszHooOpa3ust TEXHOJNOTHI JOCTyTa U PEIICHHH, JOCTYITHBIX IS Pa3BePTHIBAHUS ITUPOKOIIOJIOCHOH CBS3H, B
KayecTBe Ba)KHEHIIIETO KOMIIOHEHTa JIIOOON CTpaTerny LIMPOKOIOIOCHON CBA3HM CIIEAYeT paccMaTpHUBAaTh
LIMPOKOTIOJIOCHBIE  YCIYTH CO CIIyTHHKOBOW nocTaBkod. (OcCHOBaHHBIE Ha CIYTHHKOBOW CBSI3U
IIUPOKOIIOJIOCHBIE  yCIIYI'M, B JONOJHEHHE K PEIICHUSAM MAaruCTPAJIBHOM CBSI3H, INPEIOCTABIISIIOT
BO3MOXKHOCTh 00€CIIEUUTh DKOHOMUYECKH 3D (HEKTUBHYIO BO3MOKHOCTh YCTAHOBJICHHUS! COCTMHEHUS JaKe B
HauOoJiee yajJeHHBIX PETHOHAX, TJe YCIYTH HA3eMHON MPOBOAHON WIIM OSCIPOBOIHON CBSI3U HEIOCTYITHBI
WJIM YPE3BBIYAHO JOPOTH.

[orpeburtenu Bce wamie BHIOMPAIOT CIYTHUKOBYIO CBSI3b B Ka4eCTBE PEIICHHs ISl TOCTYNa B WHTEPHET U
LIMPOKOTIONIOCHOTO JocTyna. [IockonIpKy MaHHBIE MOTYT IMepeaaBaThCsl W MPUHUMAThCA HEMOCPEICTBEHHO
4yepe3 CIIyTHHK, HET HEOOXOAWMOCTH B TeieoHHON wim I000# Apyroil cyxomyTHO# cBs3u. CIyTHUKH
CETOJIHS MPEIOCTABIISIOT YCIYTH IIMPOKOIIOJIOCHOH CBsI3U co ckopoctsmu ot 200 kbut/c mo 5 Mout/c mis
¢ukcupoBanHbIX TpuiokeHnid u oT 200 x6ut/c mo 500 KOUT/c IS TOABHXKHBIX. 3allycKaeMble CETH
CIIyTHUKOBOW CBSI3M CJEIYIOIIMX TIOKOJIEHUI NaZyT BO3MOXHOCTh IIONY4YEHHs elie 0ojee BBICOKHX
CKOpOCTEH.

OcCHOBaHHBIC Ha CITyTHUKOBOM CBS3U HIUPOKOIIOJIOCHBIE YCIIYTH MPEIOCTABISIOT MHOKECTBO TIPEUMYIIIECTB,
0COOEHHO IS pa3BUBAIOLINXCS CTpaH, HalIpUMeEp:

° MOBCEMECTHOC IMOKPBITHUC BO BCCX YT'OJIKAX MUPA,

o OKOHOMHUYECCKHU BCI)(I)GKTI/IBHLIG " MIPOCTBIC B PA3BCPThIBAHUHN PCIICHUA OaXC I YAAJICHHBIX H
CCIIbCKUX PETUOHOB,

. He TpeOyeTcs HHBECTUIIMN B HHPPACTPYKTYDY;

° noaACpK1UBacT 060J’Iy>KI/IBaHI/I€ OOJIBIIOTO YUCIIAa KOHEYHBIX HOHBBOBaTeHeﬁ;

. MO3BOJISET Pa3BEPTHIBATH OOJIBIIHE CETH;

b (bHKCHpOBaHHLIe U MMOJABUKHBIC IPUMCHCHUSA; U

® HAACKHBIC W PE3CPBUPOBAHHBIC YCIYIW AJId OKCTPCHHBIX CHTyaHHﬁ, BJIMAOMINX Ha HA3CMHYIO
MH(PACTPYKTYPY.

VY4uuThIBas MX YHHKQJbHOE PETHOHAIBHOE M INIOOAIBHOE MOKPHITHE, CIYTHUKH IMO3BOJISIIOT (POPMHPOBATH
KaHaJIbl HEMOCPEACTBEHHOM CBS3M sl NOCTyNa B MHTEPHET M IIHPOKOINOJIOCHBIM YCIIyTraM, HCIIOJB3YS
CYLIECTBYIOLINE PECYPChl CIIyTHUKOBOH CBSI3U U MHAPACTPYKTYp. DTO MPHIAET THOKOCTh U MPENOCTaBIIsET
MIPOIYCKHYIO CIOCOOHOCTD VISl YBEJIMUEHHsSI 30HBI 00CITYKUBAaHHSA C YUYETOM PHIHOYHOTO CIPOCa, MTHOBEHHO
U TPOCTO OXBaTbIBasi KaK CEJbCKHE, TaK W TOpoAcKue pailoHsl. OyeHb Ba)XXHO, OCOOCHHO IS
Pa3BUBAIOIUXCS PETHOHOB, YTO CBA3b JUISI KOHEUHBIX ITOJIb30BaTEIel NI COOOLIECTB MOXKHO OPTaHU30BaTh
0e3 KpYNHBIX KalWTaJbHBIX BJIOXEHUI WM IIPOrpaMM CTPOUTENbCTBA. Kak TOJBKO cHcTeMa CITyTHUKOBOM
CBSI3M BBEICHA B HKCIUTyaTallMIO, KaHAJIBl CBA3M MOTYT OBITH eme OoJjiee YBEIWYCHBI 10 MECTONOIOXKEHUH
MIOJIb30BAaTENEH ¢ MCIOIB30BAaHUEM IPOCTHIX B YCTAHOBKE M MCIIOIB30BaHUHM TepMHUHATIOB. C POCTOM yHcia
M0JIb30BAaTeNeil, MAacCOBOE MPOM3BOACTBO IO3BOJIUT HMMETh Oosee AemieBoe 0OOpyIOBaHUE, UTO [ENaeT
CIYTHHKOBYIO CBSI3b ele Oojiee KOHKYpPEHTOCIIOCOOHBIM pelieHHeM. bojee Toro, yciyrd BBICOKOH
IUIOTHOCTH ¢ MaJIBIMU AHTEHHAMH, KOTOPbIE MOTYT MPEIOCTAaBIATHCA 3a cueT OoJiee BBICOKHX YPOBHEH MMM,
Jal0T BO3MOXKHOCTB ITOJIyYHUTH ele 0ojiee SKOHOMUYIECKH 3P PEeKTUBHYIO CBSI3b.

Kpome Toro, ocHoBaHHbIE Ha CIIyTHUKOBOW CBSI3M MarucTpaJibHbIE KaHAJIbl UTPAIOT Bce Oosee BaXKHYIO POJIb
B pacIIMpPEHHM OXBaTa M MOKPBITHS CeTel MOIABIKHOU Tene(OHHOW CBA3M IO BCEMY MHUPY, OCOOCHHO Ha
pa3BUBAIOIIMXCS pBIHKaxX. llporpecc TEXHOJIOrMHM MNPUBOAMT K MOSBICHHIO Oojee 3KOHOMHYECKH
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3G GEeKTHBHBIX W Oolice HANEKHBIX PEUNICHUH CIYTHUKOBOW CBSI3H, Jielas MarkcTpajbHbIC CITyTHUKOBBIC
KaHaJIbl COCTABHOW YaCThIO Pa3BEPTHIBAHUS CETH MOJBIKHON CBS3H. [I0CKONBKY MPAaBUTENLCTBA CTPEMSTCS
00ecrevnTh BCEM TpaXkJaHaM IMTHUPOKOMOJIOCHYIO CBSI3b, MarMCTPajbHBIC CITYTHHKOBBIC KaHAIBI OYyIyT
MPOJIOJIKAThH UTPATh CBOIO POJIb B TIPEIOCTABICHUH CBS3U JJIsl PETMOHOB, T/I¢ OJJHH TOJIBKO ONTOBOJIOKOHHBIE
WIA Ha3eMHBbIC TEXHOJOTHH TIOJBHXKHOH NIMPOKOIOJIOCHOW CBSI3U HE SBISIFOTCS  3KOHOMHUYECKH
JKU3HECTIOCOOHBIM PEIICHUEM.

Hcnonb30BaHre MarucTpalibHBIX CITYTHUKOBBIX KaHAJIOB JUIS PACHIMPEHUS 30HBI 0XBaTa NIMPOKOIOJIOCHBIX
YCIYT TIPEJOCTABISACT MPEUMYIIECTBA B TOM, 4YTO KAacaeTcs IMOKPBHITHS, CTOMMOCTH, OE€30MacHOCTH W
pesepBupoBanusa. CroyTHukH Ha TeoctarmoHapHoit opbute (I'CO) MOryT NpemocTaBiATh YCIyTH
MarucTpaibHOW CBSI3U JIJIsl OOJNBIIOTO pEeruoHa, TpeOys MUHHMAIBHBIX pPacxXoJ0oB Ha HH(pacTpykKTypy.
CIyTHUKOBBIC PEIICHUS] MATUCTPAILHON CBSI3U MO3BOJIIOT ONEpaTopaM pa3Memarh 0a30BbIC CTAHIIUU TaM,
rJie OHU OYyT MPHHOCHTH MaKCHMAJIbHBIC TIPEUMYIIECTBA HACEICHUIO, TPAKTUYECKU He 00paIias BHUMaHUs
Ha pa3MeleHne Ha3eMHOW HHDPACTPYKTYPHI.

Hcnonp30BaHne MarucTpaibHONH CIHYTHUKOBOW CBSI3W Takke OOecmednBaeT pe3epBHPOBAHHE KAaHAJIOB.
[loBpexneHne ONTOBOJIOKOHHOW MarucTpajdbHONW CETH MOMKET NMPUBECTH K TOMY, YTO Ha3eMHbIe 0a30BBIC
CTAaHIIMM OKaXyTCd OTpPE3aHHBIMH OT 0a30BOil ceTH, Torga Kak JOTOJIHATENBHOE pa3HECeHHe,
o0ecrneunBaeMoe MarucCTpaIbHBIMI CITyTHUKOBBIMU KaHaJlaMH, OyaeT oOecrednBaTh TaKoe MOJIOKEeHHE e,
IIpH KOTOPOM BO3MOKHOCTH YCTAHOBJICHHS COEIMHEHUS OCTAHETCS HETPEPHIBHOW, Make NMPH CEePbe3HBIX
MTOBPEXICHUAX Ha3eMHON HH(PACTPYKTYPEHI.

Pucynok 15 — [Ipumep MarucTpajibHOM CIyTHUKOBOM ceTH
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CITy THUKOBBIT
TepMuan

CryTHHKOBas
y3J10Bast CTaHIUs
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OopanroBii Kanan uHTCpHETa
wm VPN/apensiosanbiii Katan

Anrenma 12 1.8 m DVB-S2: cranapr DVB EN 302307
I/ MF-TDMA: MHOroacToTHbIi  MHOFOCTAHIHOHHbi
h JIOCTYII C BPEMEHHBIM Pa3ie/eHHeM

Kpome Toro, TeXHOJIOTHS CITyTHHKOBON CBSI3M MOXET HCIOJb30BAaThCS B KOMOWHAIUM C HA3EMHBIMU
pemienussMu. CerofHs JUisl COKpAIeHHs TI00aTbHOTO IU(PPOBOrO pa3pbhiBa HMEETCS HECKONBKO HOBBIX,
OoJiee TEpCIEKTHBHBIX TEXHOJIOTHM mocTynma B uHTepHeT, dem WiFi. Texwmomorms WiFi mosBomser
MIOJIL30BATEIISIM TOJAYYUTh OCCIPOBOIAHON JTOCTYI B WHTEPHET, KOTJA OHU HAXOAATCA B '"Topsued Touke',
00y1acTH, 00CTYKMBaeMON TOUKOIN O6ECPOBOTHOTO TOCTYNA B HHTEPHET.

KomOunarus WiFi + ciryTHHKOBasI CBSI3b MOKET 00ECTIEIUTh YIKOHOMHYIHOE TIPETOCTABICHUE KOJIJICKTHUBHON
YCIIyTH TSl KUTEJIeH CeIbCKUX COOOIECTB, XyTOPOB, TOPHBIX M OCTPOBHBIX celieHHi. CIyTHUKOBBIA KaHaI
CBSI3W JOCTaBISICT NIOTOK MHTEPHETa B JIEPEBHIO, TOT/a Kak Touka noctymna WiFi pacmmpsier Ty JTUHHIO
CBSI3H JI0 JTOMA, IITKOJIBI WJIM OOIIECTBEHHOTO 3/aHus. [lonp30BaTen COBMECTHO UCTIONB3YIOT 000pYAOBaHNE
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U KOJUICKTUBHO OIUIAYUBAOT CTOUMMOCTH MOAKIIFOYUYCHUSA IMOCPEACTBOM A0OHEHTCKOM IIAaThl WU APyrux
COBMCECTHBIX IIJIAHOB OILIATHI YCIIYT.

Hns  Toro 4roObl HKCHONB30BaTh NPEHMYIIECTBA CIYTHHKOBOW CBSI3M, HEOOXOOMMO YYHTHIBATH
perinaMeHTapHble TpeOOBaHMA. YUYHUTHIBas pa3iUyuHbIe TeorpadUuecKue, MOJIUTUYECKUE U IKOHOMUYECKUE
yCIIOBHUSI, CYILIECTBYIOIIME B MHpPE, HEBO3MOXHO CO34aTh €IWHbIE M MNOAXOIAIIME JUIl BCEX IpaBHiIa
LIMPOKOTIONIOCHOTO noctyna. IIpaBuna moymkHbI obecneunBaTh MaKCUMallbHbIe BO3MOXKHOCTH BBIOOpa IS
MOTPEeOUTENs W YYWUTHIBATh MEHSIOIIMECS BO3MOKHOCTH M TEXHHUYECKHE XapaKTEPUCTUKU Pa3TUUHBIX
BapMAaHTOB CHCTEM INHUPOKONOJOCHOW cBsi3u. HanmonanbHoe pacmpenenceHue CHEKTpa, IpaBHia
JUIICH3UPOBAHUS M CXEMbl YHHBEPCAJIBHOIO OOCITYKMBAaHUS IOJKHBI YYUTHIBATH POJIb, KOTOPYIO HTpAaeT
CIIyTHUKOBasl CBSI3b, U TO, KaK pErJIaMEHTAapHBbIE pPELIEHUs MOTYT COJEHCTBOBAaTh WM MPEMSITCTBOBATH
Pa3sBUTHIO TEXHOJOTUM CIIyTHUKOBOM IIMPOKONOJOCHOM CBA3M M HCIHOJNB30BAHUIO CIYTHHKOBBIX
MarucTpPaJIbHBIX PELICHUH Ul paCIIUPEHUs 30HbI IIOKPBITHS AT yAAIEHHBIX PETHOHOB.

[TomMumo yuera penieHni IMUPOKOIIOIOCHON CITyTHUKOBOM CBSI3H, CTPaHBI, pACCMATPUBAIOIINE BO3MOKHOCTh
BHEIPEHUSI PEIICHUH LIMPOKONOJIOCHOro OecmpoBogHoro noctyna (BWA), ocobenHo B Tex paiioHax,
KOTOPBIE BBIMTPAIOT OT JOMOJIHUTEIBHBIX 10X010B, IPUHOCUMBIX MarucTpaJbHbBIMU KaHAIaMHU CITy THUKOBOM
CBSI3W, CIIEAYET MPHUHATH MEpPHl JJS TapaHTHH TOTO, YTOOBl CIYTHUKOBBIE M HAa3eMHBIE CETH MOTJH OBl
paboTaTh B YCIOBHSAX OTCYTCTBHs momex. Hampumep, ans obecneueHus 0€30MaCHOTO MarmcTpagbHOTO
CIYTHHMKOBOTO KaHasa ainsi BWA B cTpanax, HanOoJiee OABEP)KEHHBIX 3aMUPAHHSIM B JIOKAE (TPOITUUECKHUE
peruonsl), cuektp B monoce 3400-4200 MI'n, pacnpeneneHHBINH ciayx0e (QUKCHPOBAHHON CITyTHHKOBOM
cBs3u (PCC), mommkeH OBITH 3aIMINCH OT BPEAHBIX MMOMEX CO CTOPOHBI APYTHX CIY)KO, B COOTBETCTBHH C
n. 4.3. Pernamenra pammocBsizu. Takas 3amuTa MOXKET BKJIIOYaTh B ceOs TpeOOBaHUs 00s3aTeIbHOM
BHYTPCHHEH W TIPUTPaHUYHOW KOOPAMHALMHM [ HOBBIX TIOJB30BaTeNed 53TOW TOJNOCHl, a TaKkKe
HoJ/Iep’)KaHUE OOHOBISEMBIX HAI[MOHAJIBHBIX PETUCTPOB IOJIB30BATENEH CHEKTpPa, KOTOPBIE JOJKHBI
HCIIONIb30BaThCsl COBMECTHO C MeXAyHapOAHBIM CHpPaBOYHBIM peructpoM yactor (MCPY) MCD, Tak,
9YTOOBI BCEM HOBBIM ITIOJIB30BAaTENISIM MOJIOCHl YaCTOT ObLIM OBl M3BECTHHI MECTa Pa3MEIICHUS BCEX 3EMHBIX
CTaHLMH CIYTHUKOBOH cBa3u. ObecneunBas OECIIOMEXOBBIE YCIOBHS JKCIUTyaTallld, pPa3BUBAIOILUECS
CTpaHbl MOTYT TrapaHTHUPOBAaTh, YTO YCIYTH CIIyTHUKOBOH CBSI3M CMOTYT IIPOAOJIKATH UIPATh CBOIO POJIb B
pacLIMpEeHNH CEeTeH B yIalIeHHbIE U CEIbCKHUE PETHOHBI OCPEICTBOM MaruCTpalibHBIX KaHAIIOB.

HeoTbeMieMbie CBOICTBA CITyTHUKOBOM CBSI3U, TO €CTh OONBIIME 30HBI TOKPHITHS, PATAOBEHIATEIHLHBIN
PEXUM pabOThl M MHOTOAJIPECHOCTD MEPeaayr, MO3BOJISIOT 00ECIIEYUTh BHICOKOCKOPOCTHOE COCJIMHEHHE C
HWHTCPHCTOM U MyHBTHMeHHﬁHBIe KaHaJIbl I[aJIbHeﬁ CBA3H.

Ha cnenyromiem pucynke (PucyHok 16) mpencrarieH oOIIUA BUA IEIIOCTHOTO CLIEHAPUs, B KOTOPOM MOTYT
MIPEIOCTABIATHCS BHICOKOCKOPOCTHBIE YCIYTH HHTepHeTa. HeoOXoquMo ydYUTHIBATH, YTO BCS CETh MOXKET
O6CHY)KI/IB3TL KaK OTACJIbHBIC HOMOXOSHﬁCTBa, TaK W KOJUICKTUBHBIC ITYHKTBI U COCAMHCHUE C APYTUMHU
CETSIMH 3JICKTPOCBS3H B IONBITKAX O00ECIEUUTh MACCOBOCTh YCIYTH JUIS PaCHpPECIICHHBIX MOJb30BaTeNICH
WIK JUIA OYeHb HE3arpy>XeHHBIX MaplpyToB Tpaduka. beclioBHbIE coeMUHEHHS C HAa3eMHBIMHU CETAMU
BHECET CBOM BKJIAJ B yCHEX YCIYT TJIOOATEHOHN ITMPOKOIIOJIOCHOW CITYTHHKOBOW CBSI3H, MPEIOCTaBIISEMBIX
CUCTEMaMU CHYTHHKOBOﬁ CBA3U.

a) ApXuTeKTYypa ceTu

Cucremy T1I100a7bHON IIMPOKOIMOJOCHON CITyTHHMKOBOM CBSI3M MOXHO pa3leUTh Ha TPU OCHOBHBIX
ClLIeHapusl, Kak nokaszaHo Ha Pucynke 16:

. CeTh 10CTYyIIa, TPEAOCTABIISIONIAS YCIYTH KOHCUHBIM MTOJIb30BATEIISIM.
. PacnpenenurensHas ceTh, 00eCIeUnBaIOIas paclpe/ielicHIe KOHTCHTA.

° bazoBas CCTh, MPCAOCTABJIAOIIAA YCIYTHU MaFI/ICTpaJIBHOﬁ CBA3U.
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Pucynok 16 — Cuenapuu rjio6aabHO ceTH ITMPOKONOJ0CHOH CIlyTHUKOBOI CBSI3H

CeTb pgocTyna PacnpepgeneHne KoHTEHTa Basosas ceTb
(nonb3osatens < — > rpaHuLa 30HbI [10 TPaHUL, 30HbI (MarucTpanbHblii KaHan)
,‘—‘_‘.;,;,>>>> ,‘—{.;,3,,»*»» ,‘—C_g,;,>>>>
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CymecTByromas cerogHs ceTb COKycHpoBaHa Ha CLEHAPHUIX OCTYIIA, UCTIONB3YIOIIETO Te0CTallHOHAPHEIE
cnytHukd (I'CO) u TepMuHANTB PUKCUPOBAHHOHN CITyTHHKOBOH CBsizu (ST).

CeThb MOXET HCIOJB30BaTh JUOO SUCHUCTYIO TOIOJIOTHIO, JIMOO TOMOJIOTHIO "3Be3ma", Kak IMOKa3aHO Ha
Pucysnke 17:

. CereBas Tomoyiormsl "3Be3ma" ompeneisieTcsl 3BE3M000pa3HBIM  PACIIOIOKCHUEM JIMHUH CBS3H
MEX]ly Y3JIOBOM CTaHUMEW WJIM TOYKON JIOCTyINa B MHTEPHE M MHOXECTBOM YyJAJICHHBIX CTAHIUH.
VYnaneHHas CTaHUUS MOXXET YCTAHOBHUTH MPSIMOE COCOUHEHHUE TOJBKO C Y3JIOBOM CTaHUUEH U HE
MOYET YCTAaHOBUTD MPAMOE COCIMHEHHUE C APYToM yJlaJeHHON CTaHLIUEH.

. CereBasi siUCUCTass TOIOJOTHS OINPEACTSACTCS SYCUCTHIM PACIIONOKCHUEM JTHHHUA CBSI3U MEXKIY
CTaHIUSIMH, TIPU KOTOPOW Jr00Aas CTAHIUS MOXKET CBSI3BIBATHCS HAMPIMYIO C JHO0OW Ipyroit
craumueit. Tomosorust "3Be31a" MOKET CUUTATHCS OCOOBIM CITydaeM STYECHUCTOU TOTIOJIOTHH.

Pucynok 17 — TonoJiorus '"3Be3na" u siyencrasi TONOJIOIUs

Tononorus "3se3ga"” fAyencras Tononorus

ITPUMEYAHUWE. — Tomonus "3Be3ma"MOXKET HCIHOJIL30BATHCS KaK IS MPEIOCTABJICHUS SYEHUCTOW TOTIOJOTHH, B
KOTOPOU HEMPSMbIE JIMHUH CBSI3U MEX/Y YAAJICHHBIMU CTAaHIUSIMU CO3AI0TCS Yepe3 Y3JIO0BYIO0 CTAHIIHIO.

Cerp cucTembl TII00ATHHON IIMPOKOIIONIOCHON CIYTHUKOBOW CBSI3M MOJMKET HCIOJIB30BATh apXHTEKTYpPY
CIIyTHUKOBOW CBsi3H 1100 O3 pereHepaluu, Tu00 ¢ pereHepaIieii:

. ApxutexTypoil 0e3 pereHepaly Ha3blBA€TCS APXUTEKTypa, KOTOPYI0 4YacTO Ha3bIBAIOT
peTpaHciaTopoM "npsmMas apipa”. B Takoil apxuTekType Ha CITyTHUKE HE BBIMTOIHACTCS 3aBepLICHNS
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HH OJHOTO YPOBHA CTEKa MPOTOKONa paguouHTepdeiica — CHOYTHUK MPOCTO MPO3PAYHO
peTpaHCIUpyeT CUTHAJIBI U3 KaHajla 0JIb30BaTells B (PUIEPHYO JIUHUIO.

. ApXuTeKTypa C pereHepammell — 3TO MEJBbIH CHEeKTp apXUTEKTyp, KOTOpbIe OO0eCIeYnBArOT
BBITIOJTHEHWE HAa CIYTHUKE OMOJHUTENBHBIX (YHKIUH. B 3THX THHax apXuUTeKTYpHl CITyTHHK
BBITIOJTHSIET 3aBEPIIEHUE OJHOTO MIIM HECKOJIBKUX YPOBHEH CTEKa MPOTOKOIA pagfuonHTepderica.

b) ApXuTeKTypa yciayr

ApXUTEKTypa Cpeflbl Mepeadyr NIMPOKOIOIIOCHONH CIYTHUKOBOW cBsi3u (BSM) pasgenseT TpaHCHOPTHYIO
Cpelly Ha BEPXHIOI0 4YacTb, KOTOpas COAECPKUT CTaHIapTHeIe [P yclyru, m HIKHIOK 4acTh, KOTOpas
CONIEPKUT YCIyTH, MPEIOCTABIACMBIC TIO0ATBHONW CHCTEMON HIMPOKOIIOJIOCHON CITyTHHKOBOW CBSI3H, a
TaK)Ke OCHOBHBIC YCIIYTH OIEpaToOpa paguocBs3u, Kak mokasaHo Ha Pucynke 18.

PucyHok 18 — ApxuTeKTypa yeayr rjio6aaibHol IHPOKONOJI0CHONH CIYTHHKOBOM CBSI3H
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Jist TOro 4ToObI OTIENUTD YCIYTH, KOTOPBIE SIBISIOTCS OOIIMMU JUIS BCEX CHCTEM CITyTHHKOBOH CBSI3H, OT
TeX, KOTOPbIE MPHUCYILU TOJIHKO JAaHHOM TEXHOJIOTHUH CITyTHUKOBOH CBSI3U, APXUTEKTYpa YCIyTH ONpeleisieT
HE3aBHCUMYIO OT CITyTHUKA TOUKy noctyna, (SI-SAP) B kauecTBe mHTEepdeiica MexKITy BEpXHUM M HUKHUM
YPOBHAMH. JTOT HHTEepdeEHc COOTBETCTBYET TIpaHHLAM YyCIyr OIepaTopa CHCTEMbI TIJ00ambHON
LIMPOKOIIOJIOCHOM CITyTHUKOBOM CBsI3H, KaK IoKa3aHo Ha Pucynke 18.

) ApXHMTEKTypa IPOTOKO0.J1a

Cucrtema r100anbHON MHUPOKONIOIOCHON CIIyTHUKOBOM CBSI3H ONPENEIISICT TPU TPYIIIBI IPOTOKOJIOB:
. nporokonst cetd IETF IP;

® aIalITUPOBAHHBIC ITPOTOKOJIBI CHUCTCMbI r100aIbHOM HlPIpOKOHOHOCHOﬁ CHYTHHKOBOﬁ CBsI3U, HC
3aBUCAIIUC OT CITYTHHUKA; U

° IIPOTOKOJIBI, 3aBUCAIIINE OT TEXHOJIOTHUU CHYTHHKOBOﬁ CBA3H.

ApXHUTEKTypa NpPOTOKOJA CHCTEMBl TJIOOAIBHONW IIMPOKOMOJIOCHOH CIYTHHKOBOH CBSI3M OIpEIEINsieT
nHTepdelic He3aBUCHMOM OT CIYTHWKAa TOYKH JocTyma K yciyre, SI-SAP, xoTopblii HaXoaWTCs MEXIy
ypoBHeM I[P-cetn W HWKXHHMH ypoBHSAMH. HemocpeiaCTBEHHO BBIIIC W HIDKE HWHTepdeiica apXHTEeKTypa
OlpefensieT [Ba HOBBIX YPOBHsS aJanTalliy, KOTOpBIE BBIMOJMHSIOT (YHKIHHM CHCTEMBI TJI00aJbHOM
IIMPOKOIIOIOCHOH CITyTHUKOBOH CBSI3H, CBSI3aHHBIE C STUM HHTepdeiicoM, Kak mokazano Ha Pucynke 19.
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Pucynok 19 — ApxurekTypa NpoTOK0JIa CUCTEMBI I1002J1bHOM HIMPOKONOJOCHOH CIIYTHUKOBOM CBSA3HU
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Ha Pucynke 19 mokazaHo, KaKk apXHUTEKTypa CHCTEMBI TJI00aTbHON MIMPOKOMOIOCHONW CITyTHUKOBOW CBSI3U
MOAICPKUBACT MHOXKECTBO PAa3IUYHBIX CEMEHCTB MPOTOKOJIIOB HMXKHETO YPOBHS, 3aBUCALIUX OT CITyTHHUKA.
Kaxnoe cemeilcTBO COOTBETCTBYET CBOEH TEXHOJOTHMU CIYTHHKOBOW CBSI3M, BKJIIOYAs KaK IpPO3payHble U
pEreHepaTUBHBIC CIYTHUKH, TaK M SYCHCTYIO, U 3BE3000pa3Hyo Tomonoruu. Kaxmoe ceMelicTBO HUKHETO
YPOBHS, 3aBHUCSIIEE OT CIIyTHHKA, MOXET MOJIEPKUBaTh 3TH obOmue ¢yHkuuu SI-SAP pasznuunbiMU
cnocobamu. Kaxxmoe ceMeicTBO omperenseT 3aBHCANIYI0 OT cIyTHHKa ¢yHkiuio amanramuu (SDAF),
KOTOpasl HCTIONB3YETCs I TIpeoOpa3oBanus curaana B curaan SI-SAP naTepdeiica m Ha060poT.

SI-SAP omnpenenser uHTepdeiic, He 3aBUCSIIIUNA OT CIYTHHKA, KOTOPBIH MOMKET HCIIOJIB30BAThCSA IS
MPEIOCTABIICHNSI OJIHUX M TeX € YCIOYr Juis BceX BapuaHToB peanmusanuun BSMS. Tekymias paborta
c(hokycupoBaHa Ha B3auMoieicTBHUHA HaOopoB IpoTokoIioB IP. Kak moka3ano Ha Pucynke 20.

Pucynok 20 — Bzanmopeiicrue ¢ IP-cersimu
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L.3.2 Marpuia ceTH TEPMUHAJIOB ¢ MaJioi anepTypoii (VSAT)

Cetn cniyTHHKOBOM CBs13M VSAT, pa3BepHYTHIC B CEIBCKOM MECTHOCTH OOBIYHO pabOTaOT B IOJIOCE YaCTOT
1020 I'T.
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Cern VSAT wumeroT 3Be3M000pa3HYI0 TOMOJOTHIO C MHOXXECTBOM YAAJICHHBIX CTaHIMHA, KOTOpPbIE
CBS3BIBAIOTCS 4YEpe3 IICHTPAIbHBIA y3en 1o cxeme goctyna DAMA ¢ 9acTOTHBIM WM BpPEMEHHBIM
pasnenenuem kanaos FDMA/TDMA.

CoBpeMeHHasi CKOpOCTh Tepeaayl JaHHBIX JOCTUTaeT 256 KOUT/C B KaHAJe OT y3Ja 0 YIOaJeHHBIX CTaHIIUH
(Kanan ucxopsiero Tpauka — HUCXOIANIMA — psiMoit), ¢ moaysiiuerd QPSK u ckopoctero 38,4 kOut/c B
KaHaJle OT yHaJIeHHBIX cTaHmuil no y3na (Kamam Bxomsmiero Tpaduka — BOCXOIANUNA — OOpaTHBIN) C
monyisimueit MSK. Kak mpaBuno, B uHTEpdeiic ¢ ApyruM oOOpyAOBaHHUEM MPEIyCMOTPEH TaKKe U MOPT
LAN Ethernet.

OcHOBHBIME KOMIIOHEHTamMu ceteii VSAT sBnstoTcs Cleayrommue: i) MHOXKECTBO yNaJeHHBIX CTaHITUH,
ii) y3noBas cranuus (Xa0), iii) noacucrema npeomiarsi?2, iv) cucrema ynpasieHus cetbio. Ha Pucynke 21
TToKa3aHa yIpoIineHHas guarpamma cetd VSAT.

PucyHnok 21 — Ynpomennas cxema cetu VSAT
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YianeHHbIE CTaHIMU COCTOST, TJIABHBIM 00pa3oM, U3 JIBYyX Moaysei: BHemrHero Oyioka (Outdoor Unit —
ODU) u Baytpennero 0mnoka (Indoor Unit — IDU), koTopsle Bkito4aroT B cedst VSAT. A Takke MOACUCTEMBI
MUTAHMS M TIOJACUCTEMBI 3aIIUTHI.

22 CucTema MpeOTUIATH HCTIONB3YeT VISl BHINONHEHHsS BBI30BOB KapThl ¢ kofamu (PIN). Omepatop J0KeH HMeTh
COOTBETCTBYIOIIMH TUIaH PaclpOCTPaHEHHs KapT, a TAK)Ke rapaHTUPOBaTh COOTBETCTBYIOIIEE 00YUYEHHE CENbCKOr0
HaceJIeHHsI 10JIb30BaHMIO yciyroi. [Ipoleaypa BbIIONHEHNS BBI30Ba JI0JDKHA OBITH OMKMCaHa Ha OOPaTHOH CTOpPOHE
KapThl IIPEIOILIATHI, U HaKJIelKa ¢ OMCaHUEM IPOLETyphI I0JKHA HAXOUTHCS BHYTPH Tene(OHHBIX OyI0K, KpoMme
TOTO, OIlepaTop, NpHU HEOOXOAMMOCTH, OOydYaeT I0Jb30BaTeNeld MPaBWILHOMY HCIIOJIB30BAHUIO TelNe(OHOB U
ITyHKTOB JIOCTYIIa B MHTEPHET OOIIETO 0JIb30BAHUS.
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Bremnuii 610k (ODU) cocTOUT M3 aHTEHHBI U PaJHOYaCTOTHBIX JIEMEHTOB, KOTOPBIC 00ECIICUNBAIOT CBSI3b
Mexay BHyTpeHHUM OsiokoM (IDU) m cmyTHHKOM. HekoTopble ero KOMIIOHEHTHI BKIIOYAOT B ceOsi:
i) anTenHy, pasmep KoTopoil Bapeupyercst or 1,2 no 1,8 m23, ii) BBICOKOMOIIHBIH MpeoOpa3oBaTelb,
MOIIHOCTB KOTOPOro Bapeupyercs ot 500 MBt no 1 B124, u iii) Manomymsmuii 610k npeobpa3zoBaHus.

[IpenocraBnseMple yCiayru2> MOTYT BKIIOYaTh B ceOs cuexyromme: i) romoc, ii) dakc (Ipymma 3)
HU3KOCKOPOCTHYIO Tlepeiavyy JaHHBIX, iii) OecIyiaTHbIe 3BOHKH B IIEHTPHI 3KCTPEHHON MOMOIIH H 1V) JOCTYII
B HHTEPHET B CTOJIHIIAX CEIBCKUX TEPPUTOPHHU CO CKOpocThio 9600 601,

23 PasMep aHTEHHbI 3aBUCHT OT MHOTUX (haKTOPOB (reorpaduyeckoe MoJokKeHHe, 30Ha TIOKPBITHS CITyTHHKA, YPOBHH
0CaIkoB, TpeOyemas CKOPOCTh IIepefauyd [JaHHBIX M T.A. B 3aBUCHMOCTH OT CHTyalluH U YJIy4IICHHS
XapaKTEePUCTHUK CHUCTEMBI UCTIOIb3YETCSl aHTEHHA € OOJIBIINM ANaMETPOM.

24 Mommnocts 1 BT B HekoTOpbiX ropogax IlepyaHCKHX JKyHIJIeH, IJIaBHBIM 0Opa3soM, H3-3a Pa3MEpPOB 3OHbI
MTOKPBITHSA CITyTHUKA, M YPOBHEH OCa/IKOB.

25 B HacToslee BpeMs Bce YCIYTH, MPeIOCTaBIseMbIe CETbCKHMMH OIEpaTopamu, paboTaloT Ha mmaTdopmax c
MPEIOTIIATOM, 32 MCKIIFOUCHHUEM JIOCTYIIa B MHTEPHET, KOTOPHIH B HACTOSIIEE BPEMs IPEIOCTABISCTCS OECILIaTHO.
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ANNEX I

General Broadband Matters

1.1 Social and Economic Benefits of Broadband in Telecommunications

Broadband is extending greater access to the information society, at a lower cost, to more people worldwide.
Furthermore, broadband is delivering multiple applications (voice over IP telephony, Internet applications,
television/video applications and audio applications) over a single network.”® For developing countries,
access to the internet helps to provide previously unattainable services such as e-learning cheap telecommu-
nications and medical know-how, and broadband has the potential to make these benefits even more
achievable by bringing down costs and increasing the quantities of information exchanged. The Internet
Report “The Birth of Broadband”*’ identifies some of the ways that broadband is impacting societies around
the world:

. The sharing of knowledge is enhanced by ensuring equitable access to the Internet, which is
considered as a source of information for educational, scientific, economic, social, political and
cultural activities.”

. Broadband is becoming a more significant tool that is accessible to all for the attainment of truly
pervasive telecommunications. This goes some way towards the fulfilment of access to knowledge
for all as a basic human right — a goal that has been evoked in a number of regional and
international declarations and that forms one of the main tenets of the Principles developed as part
of the United Nations World Summit on the Information Society (WSIS).”

. The development of broadband is also bringing about a paradigm shift in levels of informatization,
and therefore, accountability, particularly in government processes. Wider public access to
government information, and the opening up of information on public networks, underscores a
commitment to democracy and good governance.

In addition to its impact on social issues, broadband is considered an accelerator of economic development.
With broadband access, it is very common that worker productivity increases. Broadband creates
opportunities for bundling services together and enables telecommunication operators to offer more services
to consumers at lower prices, creating added efficiencies in both time and money. In addition, new or
offshoot industries are created as a result of broadband. As telecommunication broadband penetration rates
grow, there will be resulting demand for computer and home network equipment, as well as wireless
handheld devices and other equipment that facilitate broadband use. The economic benefits of broadband
also can be attributed to indirect factors, including “increased e-commerce applications, reductions in
commuting, increased consumption of entertainment, Internet telephony and savings in healthcare as a result
reducing the cost of sophisticated telemedicine™’. For the distribution enterprise sector, the economic
benefits result from efficiencies in the distribution of goods, services and information. Thus, the economic
benefits of broadband transcend from both direct and indirect sources.

In the United States, for example, several studies have been released detailing the prevailing economic
benefits of broadband deployment. A July 2001 study conducted in the U.S. by Robert Crandall and Charles
Jackson has estimated the benefit of broadband to the United States to be upwards of USD 500 billion per
year within the next fifteen to twenty-five years, if broadband were to become nationally available.’' In

% ITU Internet Reports: “Birth of Broadband >; International Telecommunication Union; September 2003. This
publication has been compiled by the ITU General Secretariat.

*7ITU Internet Reports: “Birth of Broadband”; International Telecommunication Union; September 2003.

28 See: www.itu.int/osg/spu/ni/promotebroadband/PB03-PromoteBroadband.doc

¥ WSIS Declaration of Principles, www.itu.int/wsis

3 Ben Mackin. “The value of Widespread Broadband”, Entrepreneur.com, August 13, 2002.

Robert Crandall and Charles Jackson. “The $500 Billion Opportunity: The Potential Economic Benefits of
Widespread Diffusion of Broadband Internet Access”, Criterion Economics, L.L.C., Washington D.C., July 2001.

31
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addition, the Corporation for Network Initiatives in California (CENIC) projects the benefits of broadband
for the state to be quite substantial. California’s “One Gigabit or Bust” broadband initiative promises to add
2 million jobs and an estimated USD 376 billion growth in gross state product (GSP) by 2010. This would
equate to a 17 per cent increase in GDP per capita, as opposed to a mere 3 per cent increase without
expanded broadband deployment.*

Many countries and governments around the world may be concerned about the expenses of deploying
broadband networks; however, with economic incentives and a favourable regulatory policy, it may be done
both cost effectively and efficiently. Potential fiscal incentives for broadband build-out, such as tax credits,
grants, subsidized or low-interest loans, support for research and development on broadband technologies —
particularly for rural and underserved areas — can make broadband network deployment a reality.*

1.2 Broadband Applications in Telecommunications

With the advent of broadband technologies, a myriad of applications become possible or are enhanced
beyond their current capabilities limited only to dial-up Internet access. Some of the applications include:

. E-Health

. E-Working

. E-Government

. E-Agriculture

. E-Learning

. Public Safety

. Applications for persons with disabilities
. Utility applications

. Small business assistance
. Information gathering

. E-Tourism

. E-Commerce

. Entertainment

While this is not an exhaustive list, these applications are some of the most important for broadband use. The
next section describes some of the most commonly used broadband applications and provides real-life
examples of how broadband has been used globally to facilitate these services.

L.2.1 E-Health

E-Health (also referred to as telemedicine) has been touted as one of the primary applications made possible
by broadband technology. E-Health refers not only to making diagnoses and treating patients using high-
speed telecommunication access with two-way voice, video and data transmission, but it can also refer to the
ability of consumers to purchase medical supplies or prescription drugs online.

Broadband deployment has led to revolutionary developments in the medical field. E-Health allows patients
that are either too elderly, too sick or those in rural or remote areas too far away from medical facilities to
“see” a doctor and receive medical attention using medical equipment and digital imagery technology. Thus,
e-health enables improved access and better quality medical care to those who cannot visit a doctor in
person, as well as offers early diagnosis and medical treatment. E-health also facilitates medical training for
persons that can help doctors and patients in the diagnosis process from afar. While not only reducing
transportation costs, it encourages the sharing of scarce resources for medical care.

32 Corporation for Education Initiative in California. www.cenic.org

3 “Broadband Bringing Home the Bits”. Washington D.C., National Academy Press, 2002, p. 168.
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Internationally, there are many examples where e-health has had a significant societal impact. The beauty of
e-mail is that, with the appropriate technology, it can be performed anywhere. The following are just a few
examples of where and how e-health, using broadband technology, has been employed.

Tele-radiology in Canada’s Buchanan Memorial Hospital used broadband telecommunication
technology to help diagnose a problem in a patient over 270 kilometers away, thus allowing for
proper patient care without the patient having to be moved.”

Using telecommunication satellite broadband technology, several patients in a remote area in
Canada were treated by a dermatologist that was over 900 miles away. Had the technology not been
available, those patients would have had to wait several months until the specialist could make it out
to this remote area.”

In Ontario, the Canadian Hearing Society has planned several projects using broadband technology
in an interactive, broadband technology to support education, employment and telecommunication
opportunities for people who are blind and hard of hearing.”

In Russia, the E-health Foundation of Russia is focused on using broadband technology to conduct
e-health consultations between Russia and other countries in Europe and North America, as well as
within Russia’s vast borders.”

The Medical Informatics and Technology Applications Consortium (MedITAC™) has made several
successful trips to Ecuador in recent years. Teams of medical and technical personnel have
completed many projects in Ecuador, including electronic transmission of pre-operative patient
data; installation of Electronic Medical Record (EMR) in Ecuador; training of collaborators in
entering, exporting, and importing data; transmission of text files from remote villages to larger
cities using high frequency radio; and transmission of live hernia surgery from a mobile surgical
truck with images from a laparoscopic camera, while surgeons in Richmond identified key
instructions.”

In Turkey, MedITAC sent two people to Turkey with Physicians for Peace (based in Norfolk,
Virginia, USA) to assemble a multimedia course on landmine victim rehabilitation. The Physicians
for Peace mission focused on developing an on-site multimedia curriculum that can be used for
landmine relief efforts anywhere in the world.”

In Uzbekistan the Teleconsultation System for the Republican Centre of Emergency Medicine is
one of the largest medical centres in Tashkent, the nation’s capital. The principle long-term e-health
goal of the centre is to connect via broadband, the primary Emergency Centre with the National
Research Centre of Surgery and all 12 regional branches of the Emergency Centre. Initially, e-
health transmissions will be based on store-and-forward Internet technology. Later, when the
country’s telecommunication infrastructure has been upgraded to ISDN, videoconference facilities
are also to be implemented. The system will be focused on teleradiology.

For more information on applications for telemedicine and e-health applications, please see the ongoing

work under Question 14-1/2, “Application of telecommunications in health care.
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Canadian Broadband Taskforce Report, “Networking the Nation for Broadband Access”, 2001, p. 29.
Canadian Broadband Taskforce Report, “Networking the Nation for Broadband Access”, 2001.
Canadian Broadband Taskforce Report, “Networking the Nation for Broadband Access”, 2001, p. 20.

www.meditac.com/MedITAC/Projects/projects_main.cfm

Stands for The Medical Informatics and Technology Applications Consortium, which has its headquarters on the
Medical Campus of the U.S. Virginia Commonwealth University.

www.meditac.com/MedITAC/Projects/projects _main.cfm

www.meditac.com/MedITAC/Projects/projects _main.cfm

www.itu.int/ITU-D/webdocuments/list new.asp?question=0Q14-1/2&lang=en&period=2002
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1.2.2  E-Working

The ability to work — either work from home or from another location, such as a telecentre that is outside of a
person’s regular office — is an important telecommunication broadband application using such technology.
E-Working can contribute to time and cost savings for both employers and employees, as well as enable
persons with disabilities or others that are physically challenged to work. While E-Working is generally
thought to mean “working from home,” it is not limited to this. It also refers to using virtual or satellite
offices to work. In a virtual office, employees may share a reduced office space at a nearby employer facility,
use the same facilities on a rotating basis, or participate in a fee-based telework centre arrangement.*

Many people believe that E-Working can significantly change their lives. By using broadband technology for
teleworking, people spend more time working and less time commuting to and from work. This becomes
particularly important both in high-density areas where traffic and traffic-related pollution are both very
high, as well as in remote areas that force workers to travel great distances to get to their jobs. E-Working
also can improve employee productivity by reducing the number of distractions that people encounter at the
office. This is because it can help eliminate competing priorities and interruptions.*

For many companies, teleworking results in significant advantages for both employers and employees, and it
can be a low-cost employee benefit provided by companies. E-Working can contribute to reduced office
space rental and parking expenses, as well as save on business travel due to the reduced need to travel to
physically attend meetings. It also can provide workers the needed flexibility that may induce well-qualified
people, who otherwise may not want to work in particular jobs or areas, to accept certain jobs.

E-Working using broadband technology also can facilitate group projects and collaborative projects with
professionals in different locations. This helps maximize efficiencies and sometimes-scarce economic and
professional resources. With the assistance of videoconferencing, as well as streaming audio and video
facilities, teleworking enables employees to collaborate on projects more easily, reduces the need for face-to-
face meetings, and therefore reduces the necessity to travel, while accomplishing the same goal of “seeing”
people or presentations in real-time.

E-Working may also assist persons with disabilities who currently are underemployed or unemployed due to
communication difficulties or trouble with transportation to an office outside of the home or other facility.
Because the high connection speeds and the facilitation of two-way voice, video and data transmission,
broadband enables the presentation of information in multiple formats, such as audio, video, and captioning,
which are well-suited for those with certain disabilities. Thus, broadband technology opens up a range of
telecommunication choices that help present information in the most appropriate format for peoples’ needs.*

Another advantage of using broadband to facilitate teleworking is that it can improve employee retention
rates, thereby reducing recruitment costs and other costs, such as advertising, interviewing, and training, that
are associated with hiring new employees. It also can reduce absenteeism because it allows people flexibility
to balance work and home-related activities more easily, thereby reducing the need for people to take time
off from work or use sick leave to accomplish the same goals. Overall, E-Working can be a substantial time-
and money-saving application for many different industries.

Companies, both large and small, can reap the benefits of E-Working. A subsidiary of a large multinational
company, Siemens Enterprise Networks, has realized substantial savings by promoting teleworking which
became a mainstream part of the business model in 1996. By mid-2002, 20 per cent of the 3 000 employees
were dedicated full-time E-Workers, and 40 per cent were mobile workers.* E-Working enabled the

2 Positively Broadband Campaign, “Anytime, anyplace, anywhere: Broadband and the Changing Face of Work”, July

2002, p. 5.

Positively Broadband Campaign, “Anytime, anyplace, anywhere: Broadband and the Changing Face of Work”, July
2002, p. 5.

Positively Broadband Campaign, “Anytime, anyplace, anywhere: Broadband and the Changing Face of Work”, July
2002, p. 5.

Siemens Enterprise Networks — Facts on Teleworking Products and Practices Press Release, 2001.
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company to decrease office space by 35 per cent nationwide and annual real estate savings have been over
USD 3 million in the 3 000-person subsidiary alone.

Many smaller companies and individuals have reaped the rewards of E-Working, as well. In order to assist
smaller companies in rural U.S. communities, the United States Government is actively promoting the
benefits of E-Working in the United States through the Farm Security and Rural Investment Act of 2002
which was signed into law on May 13, 2002. The law provides grants of USD 500 000 each to rural
communities to establish telework sites. Grants will be awarded to non-profit organizations, educational
institutions, and Native American tribes. The law also authorizes the U.S. Secretary of Agriculture to
establish and operate a national rural E-Work institute. This institute will conduct outreach to rural
communities and rural workers; develop innovative, market-driven telework projects and joint ventures with
the private sector that employ workers in rural areas in jobs that promote economic self-sufficiency; support
private sector businesses that are transitioning to telework; and support and assist telework projects and
individuals at the State and local level.

1.2.3 E-Government

As an entity that primarily provides services to others, government is in a prime position to reap the benefits
of broadband technologies. Governments can use broadband to help transform legacy systems into customer-
friendly systems and create a public-centered service for such public.

E-Government applications can help citizens solve problems. E-Government allows citizens to get
information on basic government services to allow citizens to fill out electronic forms and get information
through self-service online. With more citizens accessing and using services online, the more expensive
paper, voice and face-to-face transactions are likely to shrink, lowering the cost of providing services.*® This
also allows government agencies greater ability to concentrate on providing improved quality of service or
expanding the quantity of services they provide.

Broadband allows interaction with the government to be more convenient for citizens because it reduces the
time necessary to get information. It can obviate the need to make phone calls or visit government offices
during business hours because tasks can be performed at the citizen’s convenience. In addition, those who
work long hours or shift work, the elderly and those with mobility problems or other disabilities have the
same opportunities as others to get the information they need.*’

Examples of some of the services that can be provided using E-Government include: renewing a driver’s
licenses; registering to vote and voting; one-stop shopping for government services without having to know
which government agency handles specific functions; ordering birth, death, marriage certificates; filing and
paying taxes; and obtaining business licenses.”® Other services include filing for financial aid, as well as
filing applications for certain government housing, education and other programs.

Broadband technology -enabled E-Government is a win-win for both citizens and the government itself.
Within government, broadband can lead to improved task management, as well as less waste, fraud and
abuse. Many internal government transactions can be handled online, including travel reimbursements,
changes of address, pension fund modifications, etc.*’ Broadband technology also can enable government to
save money on mailing, printing and handling costs. Overall, electronic service delivery can change human
resource management patterns and improve organizational performance.*’

% Andrew Leigh and Robert Atkinson, “Breaking Down Bureaucratic Barriers — The Next Phase of Digital

Government,” Progressive Policy Institute, November 2001.

*7 Andrew Leigh and Robert Atkinson, “Breaking Down Bureaucratic Barriers — The Next Phase of Digital

Government,” Progressive Policy Institute, November 2001.

® M. Cook, “What Citizens Want from E-Government”, Center for Technology in Government, University of

Albany/SUNY, www.ctg.albany.edu/resources/htmlrpt/e-government/what_citizens_want.html

# Leigh Atkinson, “Breaking Down the Bureaucratic Barriers: The Next Phase of Digital Government”, November

2001, p. 7.

S. Cohen. and W. Eimicke, “The Use of the Internet in Government Service Delivery”, PWC Endowment for the
Business of Government, 2001. See www.endowment.pwcglobal.com
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There are many examples of countries that have employed broadband technology to create E-Government
applications.’’ The following are just a few:

. In the Dhar district in central India, the Gyandoot Project has established community-owned, tech-
nologically innovative and sustainable information kiosks in a poverty-stricken, tribal dominated
rural area of Madhya Pradesh. Information kiosks have connectivity through local exchanges on
optical fibre or UHF links. Citizens can use the kiosks to obtain Agriculture Produce Auction
Centre Rates; get copies of land records; conduct online registration to obtain income/caste/
domicile certificates; file an online public grievance redress; conduct auctions for land, agricultural
machinery, equipment, and other durable commodities; and obtain updated information regarding
beneficiaries of social security pension, rural development schemes and information regarding
government grants given to village committees and public distributions.”

. In Brazil, the state government of Bahia has created Citizen Assistance Service Centres (SAC),
using broadband technology, that bring together federal, state, and municipal agencies in a single
location to offer the e-services that citizens most frequently need and use. The centres have been
placed in convenient public locations, such as shopping malls and major public transportation hubs.

They offer citizens significant time savings, while also delivering services with greater courtesy and
professionalism. A further benefit has been a reduction in the overhead expenses of government
since, in many instances, agencies pay much lower rents for space in the SAC than for the
properties they previously rented to interact with the public.”

. The Department of Revenue in Karnataka, India, has computerized 20 million records of land
ownership of 6.7 million farmers in the state. Previously, farmers had to seek out the village
accountant to get a copy of the Record of Rights, Tenancy and Crops (RTC) — a document needed
for many tasks such as obtaining bank loans. Currently, for a small fee, a printed copy of the RTC
can be obtained online at a computerized land record kiosks (Bhoomi centres) in 140 taluk offices.
In the next phase, all the faluk databases are to be uploaded to a web-enabled central database.
RTCs would then be available online at Internet kiosks connected through broadband technologies,
which are likely to be set up in rural areas.>*

. A European Commission study, carried out in April 2002,>> on E-Government in Europe shows
clear progress. Since the measurement in October 2001, the availability and interactivity of public
services on the Internet rose by 10 per cent to reach 55 per cent. The study was part of the European
Commission’s “Benchmarking eEurope” initiative and measured twenty basic public services in the
15 EU Member States, plus Iceland, Norway and Switzerland. In this study, a representative sample
of more than 10 000 public service providers in the 18 countries was assessed. The survey found
that the overall degree of online availability of public services in the countries through broadband
technologies was 55 per cent, compared to 45 per cent in October 2001. The categories of public
services that were most prevalent included income-generating services, such as taxes and social
contributions (79 per cent), followed by registration services, such as registration of cars and new

1 See:

www.digitalopportunity.org/cgin/index.cgi?root=2822 &url=http%3 A%2F%2Fwww1%2Eworldbank%2Eorg%2Fpu
blicsector%2Fegov%?2Fservdel%2Ehtm for other examples.

52 See:

www.digitalopportunity.org/cgiin/index.cgi?root=2822 &url=http%3 A%2F%2Fwww 1 %2Eworldbank%2Eorg%2Fp
ublicsector%2Fegov%2Fservdel%2Ehtm

See:
www.digitalopportunity.org/cgibin/index.cgi?root=2822&url=http%3 A%2F%2Fwww1%2Eworldbank%2Eorg%2F
publicsector%2Fegov%2Fservdel%2Ehtm

See:
www.digitalopportunity.org/cgibin/index.cgi?root=2822&url=http%3A%2F%2Fwww1%2Eworldbank%2Eorg%2F
publicsector%2Fegov%2Fservdel%2Ehtm

See: europa.eu.int/rapid/start/cgi/file.tmp Foot 1
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companies, and social security. Services related to documents and permits, such as drivers’ licenses
and passports, were the least developed on the web (41 per cent).”

. By 2003, the Japanese Government’s E-Government Program was expected to result in nearly all
applications and procedures being available online.”” The government would like to deploy public
Local Access Networks (LANSs) that connect schools, libraries, community centres and city halls
across the country by 2005.

. In Canada, the city of Yellowknife now offers many government services online. Citizens can
register businesses, obtain lottery licenses, pay parking tickets, book public facilities and find
information about local laws. Through a project called CityNET, the city is preparing to offer
citizens information through an interactive computerized phone system and an interactive version of
cable television.™

. In the UK, the www.ukonline.gov.uk portal was created to provide a single access point to UK
Government information and services. It was launched in early December 2000 and contains
applications and features, such as:

a) “Quickfind” — a powerful search engine that guides users directly to the right information,
allowing people to cut through the maze of government.

b) “Do It Online” — access to useful online transactions, such as applying for a passport, buying a
TV license, paying bills, notifying others of changes of address and filling in self-assessment
tax returns.

c) “Newsroom” — providing an easy way to keep in touch with government news, announcements
and advices.

e) “CitizenSpace” — a section to make it easy for people to find out about government plans and
contribute to the formulation of new policies on which the public is invited to comment.

f) “Easy Access” pages, which give simpler access to the portal for those who are visually
impaired or have low reading skills.”

.24  E-Agriculture

Agriculture is another ideal candidate for reaping the benefits broadband technology. Broadband access
creates a link between buyers and sellers, simplifies pricing determination, offers risk management and
forward pricing opportunities and can facilitate improved farm productivity and environmental protection.
Broadband also makes possible electronic exchange trading of agricultural commodities, and it enables
farmers the ability to conduct better production management, inventory control and better marketing
techniques for their commodities and products — both domestically and internationally.

Because of the geographical separation between farmers and their markets, the fact that there are far more
buyers than sellers, as well as the fact that commodities are often perishable and fungible by time, broadband
can play an important role in bringing farmers and their markets together more quickly and getting products
to market more quickly and efficiently.

Broadband technology also can provide farmers with an easier ability to earn “off-farm income.” Because
the economics of farming do not allow many farmers to live off the proceeds of farming alone, many farmers
need to find additional work to supplement their income. Broadband access can give them an opportunity to
use their skills to work from home and not leave the farm.

The economic benefits of using broadband in the agricultural sector are significant. “According to Morgan
Stanley Dean Witter, B2B e-market opportunity (in the United States) for non-equipment agricultural inputs
such as seeds, chemicals, fertilizers and veterinary supplies alone could be USD 34 billion. Moreover, on the

W

¢ «Online public services: Europe making progress on eGovernment”, EC Website, Brussels, June 20, 2002.

w

7 TISP workshop, OECD, Shinichiro Sakata, Deputy Director General for Information and Communications Policy,

Ministry of Public Management, Home Affairs and P & T, Japan, December 2001.
> Canadian BB Taskforce Report, “Networking the Nation for Broadband Access”, 2001, p. 20.

UK Online Strategy Action Plan Report: www.e-envoy.gov.uk/oee/oee.nsf/sections/index/$file/index.htm



http://www.ukonline.gov.uk/

66 Bomnpoc 20-2/2

farmers’ marketing side, efficient B2B e-commerce structures could cut marketing costs by about five cents
per bushel for wheat, oilseeds, and feed grains.”®

In addition, broadband networks can provide the agricultural community with many additional advantages.
For example, broadband enables the creation of “Virtual Enterprise Zones” (VEZs). These are electronic
markets for citizens and businesses that could reap benefits from government assistance. With broadband
technology, more rural areas could immediately join existing VEZs or create new VEZs. Precision
agriculture is another application made possible by broadband technology. With this, broadband can be used
for yield monitoring, soil sample analysis and access to satellite imagery for weather patterns. The
information can be stored off-site and analyzed by off-site experts and then relayed back to the farm.

Other applications, such as distance agriculture education and technical services via broadband technology,
can assist with crop planning, pest management, input management of goods and equipment servicing. Tele-
veterinary applications are also possible with broadband technology. Because of the high cost of door-to-
door veterinary services and because many farmers often perform their own routine veterinary care,
broadband can deliver more accurate information on health problems in animals and more vital information
on insects more quickly. Virtual livestock auctions also are made possible with broadband technology
because the potential number of buyers seeing animals increases without having to transport animals from
location to location. Furthermore, broadband technology can assist farmers with distributing scarce resources
efficiently and effectively in times of draught or crisis by enabling farmers to transmit information quickly
about product stockpiles.

An additional application of broadband technology in the agricultural sector is using broadband connections
to track the identity of agricultural commodities and products. In other words, broadband connections can be
used to track the production and distribution chain of various commodities and products. This can be particu-
larly useful when products need to be recalled for health and safety concerns. In addition, broadband
technology can play a role in protecting national security because it can make food tampering less effective
by using product tracking to expose potential culprits.

In Canada, broadband telecommunication networks are being used to assist with farm management and
electronic livestock auctions. In fact, over 60 per cent of the beef cattle sold in Quebec are now sold at
electronic auctions. The selling cost for producers of grain-fed calves has dropped from CAD 11 to CAD 4 a
head, thus increasing profit margins, and the animals do not have to be shipped twice — first to the auction
site and then to the slaughterhouse.®'

In a major step towards improving rural connectivity in Maharashtra, India, the state government has planned
an integrated agricultural project using wireless in local loop (WLL) technology to provide extensive and
dynamic information to farmers through internet and video-conferencing. Two pilot locations, at Baramati
and Pabal, will have one WLL centre each. The proposed project will extend Internet access to surrounding
villages within a 25 km radius. The villages in the vicinity of the WLL centres would be provided with
Internet kiosks from where farmers can browse agriculture-related websites, download information on
various agro technologies, get meteorological information as well as disaster prevention management plan,
pest incidents and remedies. Similarly, farmers will be able to access global and country-wide market
information, various government schemes, facilities, agro-processing and marketing information,
communicate directly with scientists and other farmers and utilize e-commerce in agriculture.*

One example of an agriculture portal is Agmarket, an Indian agriculture website that aims to establish a
nation-wide information network for speedy collection and dissemination of market information for its
efficient utilization.” Agmarket offers computerized data on market fees, market charges, total arrivals,
arrivals by agencies, prices (variety wise / quality wise), storage, dispatches with destination, mode of

80 «“The Importance of Next Generation Internet Access to Agriculture and Rural America”, World Perspectives, Inc.,

April 13, 2000, p. 2-3.

6! Canadian Broadband Taskforce Report, “Networking the Nation for Broadband Access”, p. 22.

2 “Maharashtra draws up plan for WLL-versed villages”, The Economic Times, 21* April’03,

WWW.economictimes.com

% www.agmarknet.nic.in/
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transportation, costs, sold and unsold stocks, sources of supply with destination, method of sale and payment.
It also ensures the flow of regular and reliable data to producers, traders and consumers to derive maximum
benefit of their sales and purchases.

In the United States, the “Freedom to E-File Act” directs the U.S. Department of Agriculture (USDA) to
make its programs accessible via the Internet. USDA officials estimate that up to two million farms could
save, at minimum, the one-hour drive from the farm to government office building to fill out forms.”®* In
addition, the 2002 U.S. Farm Bill included a specific section on the promotion of rural broadband telecom-
munication access. Section 601 states that the loans and loans guarantees should be provided to aid in the
construction, improvement and acquisition of facilities and equipment for broadband telecommunication
service in eligible rural communities. Up to USD 20 million will be made available for each of fiscal
years 2002 through 2005, and USD 10 million each for fiscal years 2006 and 2007.

I.2.5  E-Learning

E-Learning is one of the most widely touted applications of broadband technology. Broadband technology
enables students of all ages and from any geographic location to take advantage of educational opportunities
in schools, universities and other kinds of educational institutions. Broadband can provide students the
opportunity to see and interact with professors in real-time, collaborate on group projects when participants
are located in different geographic locations, and give the poor, underprivileged, or disabled technology the
opportunity to learn a multitude of subjects without the burden of costly and time-consuming travel to
educational institutions. Many nations and localities have used broadband technology to provide distance-
learning opportunities for their citizens. Below are several examples to illustrate some successful examples.

In Denmark, Sektornett®, which was established in 1993, is an electronic network for primary, lower and
upper secondary schools, vocational schools and institutes of higher education. In addition to Internet access,
a number of services are offered, primarily high-security Sektornett manager training at schools and
technical support. By 2002, there were more than 3 000 institutions on the Sektornett. Nearly all upper
secondary schools, higher preparatory courses, adult education centres, vocational schools and institutes of
higher education are now connected through broadband technology.

Also in Denmark, the Research Network (Forskningsnettet) was established in 1997 for the purpose of inter-
connecting Danish research institutions using high-speed transmission of text, sound, images and video. The
Research Network supports applications such as videoconferencing, distance education and telemedicine.®

A virtual university in Pakistan is providing students with an opportunity to learn computer skills. The
USD 40 million project provides distance learning using the television, video conferencing and Internet, and
it is intended to train nearly 60,000 computer science graduates so that they can help develop an information
technology industry in Pakistan. In order to control costs and make the program affordable, educational
centres are being set up where students can view the courses and access the Internet.”’

The Cisco Networking Academy Program evolved out of internal Cisco efforts to meet the training needs of
students and teachers in schools being “wired”, having telecommunication networks installed, and being
connected to the Internet. The Academy program focuses on training students in the skills necessary to
design, implement and operate computer networks. It utilizes web-based learning to facilitate rapid evolution
and dissemination of up-to-date curricula. It can also provide widespread availability of information on the
strategy and the programs that support it. Currently, the Networking Academy program includes partnerships
with many organizations, in addition to ITU, has been established in almost 8 500 locations in over
130 countries, including 28 of the UN’s officially designated Least Developed Countries.*®

=
N
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1.2.6 E-Tourism

Broadband enables people to “visit” tourist spots without having to travel long distances to see attractions in
person. Broadband technology connections (video application in particular) can enable people to view art
treasures, exhibits, historical landmarks and other types of tourist attractions. In addition, broadband
technology can assist fans of sporting and other major events, like the World Cup or the Olympics, to “see”
the events as they would in person in real time. This is particularly useful for events that may be too far to
travel to and where significant time-zone differences may not enable real-time viewing of these events.

1.2.7 E-Commerce

Electronic Commerce (E-Commerce) is the term associated with buying and selling products and services
over electronic systems such as the Internet and other computer networks. Recently, with widespread
Internet usage, e-commerce has grown extraordinarily. E-commerce has become a general concept given the
wide variety of applications that it enables including mobile banking, ticketing, coupons, payments and
money transfers. E-commerce has witnessed steady growth, especially with the launch of high profile device
launches including smartphones.

There has been a growth in sophisticated mobile web applications that resemble the full web experience
equivalent to PC-based online shopping. Mobile banking in particular has proven to be extremely relevant in
developing countries where banks seek to provide convenient services to bankers but face poor banking
infrastructure (including poor fixed broadband network infrastructure).

The following are a few examples illustrating e-commerce applications that would operate productively
through a broadband connection:*’

. Launched in 2007, Pay-Buy Mobile, a MNO (Mobile Network Operator) worked with the GSM
Association (GSMA) to use mobile phones to make fast, secure payments in a retail environment
using wireless technology. The GSMA has been working with a variety of key stakeholder groups
including operators, financial institutions and handset and point-of-sale device vendors.

. In January 2008, U.S. Bank, MasterCard and Nokia introduced a mobile payments pilot program in
Spokane, Washington. Programme participants received a new Nokia 6131 mobile phone equipped
with MasterCard PayPass payment functionality, which allows them to pay for purchases with a tap
of their mobile phone, instead of sliding a card through a magnetic stripe reader, handing it over to
the cashier, or fumbling for cash and coins.

. In late 2008 it was announced that a mobile payment pilot in South America is being launched in
Guatemala by Visa with Banco Industrial and Banco Uno. The trial will last for six months. 200
Visa customers will have their credit card details placed on to their mobile phones and will be able
to make small value purchases at hundreds of merchants by tapping their devices against Vivotech
VivoPay in 5000 payment readers.

. India’s Bharti Airtel chairs the GSMA’s Mobile Money Transfer steering committee, and Western
Union agreed with the GSMA in October 2007 to develop a commercial and technical framework
that mobile operators can use to deploy services that enable consumers to send and receive low-
denomination, high frequency money transfers using their mobile phones.

. MoneyBoxAfrica is an initiative from Nigeria’s leading technology focused investment and
financing institution, Integrated Capital Services. The service is based on Paybox’s Mobiliser
Platform and the Money Mobiliser product. The service targets the 80% of Nigerians who are
unbanked or under banked. MoneyBox is a new savings and payment service based on scratch cards
and e-pins and enabled by any mobile phone. IT offers a fast, safe, secure and reliable cash-like way
to remotely save, spend and transfer money. With MoneyBox, one can open an account, save
money, pay utility bills, buy insurance, send money to friends and relatives, withdraw money at
agent locations, banks or ATMs, get access to credit and make investments. MoneyBox offers
banking functions at agent locations by providing deposit, transfer and withdrawal services
unrestricted by location or proximity to a bank.

8 “Mobile Commerce — Prospects for Payments, Ticketing, Coupons and Banking 2008 — 2013” — Juniper Research.
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. In April 2008, Etisalat announced the start of a pilot service for Mobile Money Transfer from the
UAE to India. The service enables Indian expatriates in the UAE to transfer money to their relatives
back home through Idea Cellular, with Tata Communications to the central hub for the service.
HSBC India is the banking channel for the funds transfer in India with Mashreq the banking partner
in the UAE. Customers enrolling for Mobile Money Transfer service are provided with a mobile
wallet which can be loaded by transferring money from a partner bank account. The money transfer
is a simple menu driven process. Transactions are secured using a PIN.

1.2.8 E-Environment

E-environment™ is defined as a) The use and promotion of ICTs as an instrument for environmental
protection and the sustainable use of natural resources; b) The initiation of actions and implementation of
projects and programs for sustainable production and consumption and the environmentally safe disposal and
recycling of discarded hardware and components used in ICTs, and c¢) The establishment of monitoring
systems, using ICTs, to forecast and monitor the impact of natural and man-made disasters, particularly in
developing countries, LDCs and small economies.

The contribution of ICTs for dealing with environmental issues can be broken into categories such as’":

. Environmental observation

. Environmental analysis

. Environmental planning

. Environmental management and protection

. Impact and Mitigating effects of ICT utilization
. Environmental capacity building

The effect of broadband and related applications on the environment:

Similar to several recent studies, a study in the USA™ “investigated the use of advanced technologies,
including broadband services and telecommunications technologies and their specific effects on energy use
and the environment” and indicated that there are significant savings that broadband technologies can bring
in terms of reduced green house gas (GHG) emissions. The study concluded that the greatest potential for
GHG reductions over the coming 10 years in the USA would come from the use of e-Commerce, followed
by telecommuting, teleconferencing and paper reduction. “If the green house reductions noted in this study
were converted into energy saved, we forecast that IT applications could save 555 million barrels of oil a
year, or roughly 11 per cent of the oil imported into the USA today”.

Similarly, a study on the role of ICTs and broadband on GHG emissions and climate change commissioned
by Telstra, the incumbent Australian telecommunications operator, stated that according to a survey of
Australian business, their ICT use amounts to 7.9 Megatons of CO,, amounting to roughly 1.4% of national
emissions. Telstra has recently launched the “Smarter, greener, together” website after reviewing a study
showing that the telecommunications industry is capable of helping Australia reduce its yearly carbon
emissions by approximately 5%, amounting to roughly 27 million carbon tons by the beginning of 2015.

Many reports have shown how broadband usage and (ICT) can have a huge environmental impact by
reducing energy consumption and greenhouse gas emissions.

A November 2008 report by GeSl, the Global e-Sustainability Initiative, estimates that ICT can reduce
emissions in the U.S. by up to 22 percent by 2020 through environmentally friendly practices such as smart
logistics, smart buildings, a smart power grid and reducing travel through videoconferencing and tele-work.
The assessment of smart grid has many implications including broadband since broadband equipment

" Derived from the text in the Geneva Plan of Action (2003) from the World Summit on the Information Society
(WSIS) Action Line C7: E-environment (http://www.itu.int.wsis/docs/geneva/official/poa.html#c7-20).

"I 1TU.2008. ICTs for e-Environment — Guidelines for Developing Countries, with a Focus on Climate Change.

2 Fuhr, J.P. and Pociask, S.B. 2007. Broadband services: economic and environmental benefits. The American

Consumer Institute.
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contributes to electricity consumption. A 2007 American Consumer Institute (ACI) study found major
reductions are possible over 10 years:

. Telecommuting reduces office space and car commutes, saving 588 million tons of emissions;
. Widespread teleconferencing could eliminate one-tenth of all flights, saving 200 million tons;
. E-commerce will reduce warehousing and long- distance shipping, saving 206 million tons.

The GeSI and ACI studies show how widespread adoption of high-speed broadband service could reduce up
to 36 percent of U.S. oil imports each year and eliminate a billion tons of greenhouse gas emissions in
10 years.

An additional study by GeSI” indicates that while there is expected ICT and broadband growth in developed
markets, the most significant growth will occur in developing countries. Currently 1 out 10 people in China
owns a PC. This is expected to increase to 7 out of 10 by 2020, comparable to the PC ownership in the
United States today. In approximately 12 years, half the Chinese population will a phone and half of all
households will have broadband access.

By 2020, almost a third of the global population will own a PC, half will own a mobile phone and one in
20 households will have a broadband connection. These statistics are indicative of a parallel increase of
mobile phones, chargers, internet protocol TV (IPTV) boxes, home broadband routers and telecom
infrastructure in the coming years. The telecoms devices (excluding infrastructure) global footprint was
18 Million Tons CO, (MtCO,) in 2002 and is expected to increase almost threefold to 51 MtCO, by 2020,74
driven mainly by increases in the use of broadband modems/routers and IPTV boxes. Telecom infrastructure
growth is attributed to an increased demand for telecom devices, broadband and mobile accounts, video and
game sharing and other peer-to-peer content exchange. The telecoms infrastructure footprint, including
ongoing energy use and carbon embodied in the infrastructure, was 133 MtCO, in 2002 and expected to
more than double to 299 MtCO, by 2020.”

The OECD is currently’:

. Developing a framework for analysis of ICTs and environmental challenges. The aim is to
comprehensively model environmental effects of ICT production, use and their application across
industry sectors.

. Analyzing existing indicators and statistics on the relationship between ICTs and the environment
with the aim of improving availability and comparability of official statistics.

. Identifying priority areas for policy action including life cycle analysis of ICT products and impact
assessments of smart ICT applications. This work covers the potential of sensor-based technologies
and broadband networks to monitor and address climate change and facilitate energy efficiency
across all sectors of the economy.

In a recent paper’’, the OECD notes that governments can encourage the usage of Green ICTs by enforcing
rules that can be voluntary Codes of Conduct (CoC) or mandatory national laws. “For example, the EC has
formulated two CoCs fo relevance for Green ICT: In the EU Codes of Conduct for Broadband Equipment,
companies must commit to reduce energy consumption of broadband equipment (EC, 2008a). The EU Codes
of Conduct for Data Centers sets energy efficiency goals and measures standards for data centre providers
(EC, 2008b).”

The following example illustrates an E-environment application using broadband:

73 SMART 2020: Enabling the Low Carbon Economy in the Information Age.

™ “Energy Usage of Mobile Telephone Services in Germany”, Schaefer C., C. Weber and A. Voss (2003), Volume 28,
Issue 5, pp 411 —410.

7 “Energy Usage of Mobile Telephone Services in Germany”, Schaefer C., C. Weber and A. Voss (2003), Volume 28,
Issue 5, pp 411 — 410.

" http://www.oecd.org/document/30/0,3343,en_2649 34223 42906974 1 1 1 1,00.html
OECD — “Toward Green ICT Strategies Assessing Policies and Programs on ICT and Environment”, May 2009.
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. Coral disease, bleaching, climate change and pollution are harming the health of the Great Barrier
Reef which stretches for thousands of square kilometers. In order to monitor and measure the health
of the various factors damaging the reef, data needed to be collected and transferred back to
research facilities, a challenge when dealing with over 70 kilometers offshore with no fixed line
infrastructure. Telstra, Australia’s 3G operator offered a solution that could transmit data from
remote offshore locations that was scalable, cost-effective, fast and secure. Sensor buoys containing
3G modems were placed at various locations on the Great Barrier Reef to capture data in real-time
and proceed to transmit it back to land. The signal connects to a fixed line IP metropolitan area
network on the 3G network via a wireless port. The data is then relayed back to a research center for
analysis. By bolting the 3G modem onto a sensor buoy, it can be deployed in less than a day.

.29  Telecommunications for Public Safety, for Disaster Prevention and Disaster Relief

The use of broadband technology to support public safety initiatives, disaster prevention and disaster relief
are increasingly important applications. Since 11 September 2001, U.S. public safety officials and members
of the international telecommunications community have focused on the uses of broadband technologies to
effectively protect public safety and security in the event of another similar terrorist attack. The ability to roll
out and quickly deploy broadband wireless links in order to provide essential telecommunication
connectivity to public safety agency was recognized by the entire nation.

Broadband technology can be used in a variety of ways to assist with public safety protection. Some of these
applications include: biometrics screening at designated entry points into a country or locality and at
sensitive facilities; enhancing remote surveillance of borders, airports, ports, and train stations to
complement local surveillance; restoring public services and public confidence by enabling public officials
and their staffs to telework in the event of damage to or destruction of normal work spaces; providing remote
access to information systems necessary for either public or private business activities in the event of bio-
chemical threats, attacks or quarantines; marshalling geographically dispersed medical expertise and support
at crisis scenes; and supporting or replacing letter mail services with high capacity electronic service in the
event of a disruption caused by destruction, contamination or quarantine of mail facilities.

Moreover, broadband telecommunication networks, and particularly wireless networks, can assist police, fire
and specialized law enforcement members in many situations. Large data and image files can be quickly and
wirelessly transferred, enabling images and fingerprints of wanted or missing persons, video clips of
robberies, maps and layouts to be downloaded into police vehicle mobile computers as they leave their
precincts. The same technology also can allow wireless uploads of videos, images and reports from the
police vehicle to the command centre, enable command centres to employ full motion video for remote-
controlled robotics in terrorist and other highly dangerous operations, and monitor officers or suspects in
high risk situations to allow on-scene decision making and assistance based on video transmissions.”®

In addition, broadband networks can supplement conventional circuit-switched wireline and wireless
telephony services with survivable, dynamically routed Voice-over-Internet Protocol (VolP) applications
capable of TV-quality videoconferencing and other applications. Broadband also can assist federal and local
officials taking part in safety training to do so more cost effectively — enabling training without the expense
of the travel associated with going to seminars, etc.

Broadband technology can be particularly useful in times of crisis or before, during and after disasters. With
broadband technology, individuals can instantaneously alert family and friends about a person’s status.
Broadband connections using position location technology, particularly in rural and remote regions, can
assist rescuers in recovering victims of accidents or natural disasters. Broadband, particularly wireless or
satellite broadband, can assist first-responders in receiving area maps, provide videos on situations like how
to pry open a rail passenger door or how to safely shut off electrical power in a facility expectation of a
disaster and it can enable all involved responders from numerous agencies to view the same image and data
and assist before, during and after the disaster.”

" Motorola. “4.9 GHz Allocation to Public Safety: Motorola White Paper for Submission to FCC”, July 31, 2001.
7 Motorola. “4.9 GHz Allocation to Public Safety: Motorola White Paper for Submission to FCC”, July 31, 2001.
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Broadband technology also can be used to facilitate mobile robotics. In such cases, robots can be used to
help rescue people from hazardous areas, conduct automated inspections of non-accessible areas, and assist
with hazardous material, bomb disposal and landmine clearing.

Firefighting is critical field that can use broadband technology very effectively. Broadband technology can
help reduce personal risk to firefighters’ lives. Using a multitude of detectors, a firefighter’s vital signs, as
well as high-resolution signals from both visible light and infrared sensitive cameras, can help off-site
managers make decisions that can save lives. In addition, the technology can provide accurate three-
dimensional positioning used to determine the exact location of a firefighter inside a burning facility.

In January 2001, two international standards development organizations, the Telecommunications Industry
Association (TIA) and the European Telecommunications Standards Institute (ETSI), finalized the first
international standardization partnership project agreement involving users and organizations from the public
protection, disaster response and civil defense sectors (also known as PPDR). The partnership, called
Project MESA®* (Mobility for Emergency and Safety Applications), brings together users, industry and
researchers to facilitate advanced, dependable, secure, efficient, effective and interoperable equipment
specifications and service applications that are primarily involved with public safety-oriented broadband
telecommunication needs. The result of this Public Safety-oriented activity will be harmonized specifications
for broadband terrestrial mobility applications and services, driven by common scenarios and spectrum
allocations. MESA deliverables are being transposed, as necessary, into regional standards involving next-
generation mobile broadband technology for public safety, security and emergency response (before, during
and after the disaster) professionals. With the recently Tsunami disaster, this application becomes more than
a necessity.

1.2.10 Small Business Applications

For small business owners, broadband technology can assist entrepreneurs with the ability to obtain
information about how to establish a small business, apply for permits and licenses online, enable business
owners to conduct Internet market research, advertise their products and services and correspond with
customers and suppliers more easily. Broadband technology also can enable small business owners to find
supplies and purchase materials faster and without the need to spend excessive time and money travelling to
various locations to accomplish the same goals.

1.2.11 Entertainment Applications

Many people have used broadband to further personal hobbies, browse the Internet for fun, play games,
gamble, and download music, videos and movies. In addition, position location technology, combined with
broadband, can enable people to obtain restaurant information, local area maps, and museum and tourist
information.

1.2.12 Information Gathering

One of the most popular applications for which broadband technology is used is to access and search for
information. The always-on, high-speed broadband telecommunication connection allows users to access
more information faster than with slower narrow-band connections. Thus, broadband technology can
encourage more people to search for more information online and improve their ability to learn new things.

1.2.13 Capacity Requirements for Selected Applications

While telecommunication bandwidth requirements are subject to change based on technological
advancements, the chart provides a general idea of the necessary speeds to perform a variety of applications,
many of which are discussed in this Report in great detail.

80 See: www.projectmesa.org/



http://www.projectmesa.org/

Bomnpoc 20-2/2 73

“Capacity: Required bit rate capacity per application
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L3

Broadband Technology Deployment

Potential factors negatively affecting the widespread deployment of broadband access technologies are
numerous. Not only do operators face extreme difficulties in installing a network, but acquiring customers
and running a profitable business are additional challenges. Attempts at deploying and providing a profitable
broadband telecommunication service are difficult for a number of reasons including:

expensive access technology

lack of awareness of broadband access technologies

lack of regulatory framework conducive to network build out and deployment
continued monopolies and low levels of competition

lack of competition in the last mile

state subsidies that produce market distortion

excessive cross-ownership between telephone and cable TV networks as this reduces the potential
for inter-modal competition

environment with little or no basic infrastructure such as electricity and roads

high maintenance and operational costs, including security, administrative and labour costs
high equipment prices

the imposition of excessive caps on volume that could be downloaded within a flat rate
lack of technical personnel in area of service

difficulty in dealing with subscribers with bad debt problems

poor distribution, sales and customer service presence in area of coverage

low usage and average revenue per subscriber

81" Chouinard, Gerald; “Rural & Remote Broadband Access (RRBA)”, Communications Research Center of Canada,

www.crc.ca/broadband/
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. small potential markets
. lack of localized content and applications in national languages besides English
. theft of infrastructure equipment such as cables

L.3.1 Analysis of Broadband Access Questionnaire: Main Findings

A questionnaire was distributed following the Second Rapporteur’s Group meeting for Question 20/2:
Examination of access technologies for broadband communications questionnaire in March 2003. The
questionnaire requested Member States, Sector Members, relevant organizations and industry to identify
relevant wireless and wireline broadband access technologies and their attributes. The questionnaire also
aimed to identify economic, technical and development factors influencing the effective deployment and
accessibility of broadband access technologies and applications. Below represents the summarized results of
the responses received by the ITU-D Secretariat by June 2003. An external expert was contracted by BDT to
conduct the analysis. By mid-June 2003, fifty-five responses were received from forty-nine countries from
the six ITU regions.

Main Findings

The questionnaire was organised into several sections and the main findings from these sections can be
summarised in brief, as follows:
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Section

Main findings

Technology

The current dominant technology for delivering broadband services over wire line
networks is DSL, closely followed by more traditional E1/T1, fibre and cable
connections.

(NOTE — Cable-TV is ahead of DSL in North-America because of a few years lead in
the market.)

Satellite, fixed wireless, IMT-2000, and wireless local area networks are leading
solutions used to deliver wireless broadband solutions especially where wireline
solutions are inappropriate.

Other solutions include ISDN, Ethernet, laser free space optics and GPRS.

Competition

Only four countries did not permit competition in Internet services.

28 countries have competition in the local loop and 21 do not.

10 respondent countries did not have competition between differing broadband techno-
logies.

There is no regionally dominant technology — broadband solutions vary from country
to country depending on operator offerings, local economics and historic investment.

Access

There are huge differences between developed and developing nations when viewing
access to broadband services on a business, household and rural telephone subscriber
basis.

Many developing (and some developed) countries estimate that rural subscriber access
to broadband, if it exists at all, is often measured in fractions of a few per cent of the
potential subscriber base.

Pricing and
usage

Despite the variance in size and nature of the economies of those countries which
responded to the question there is a general convergence on the average price for
Internet dial up accounts across ITU-D six Regions. However broadband prices show a
marked variation between these Regions especially in terms of large bandwidth
capacity based services with average broadband access costs being five times as high in
the Africa region than in Europe.

Unlimited usage plans offered by operators did not show a marked regional bias but
rather were governed by the domestic situation facing individual operators.

Pricing and Usage models varied between operators, technologies and regions though
broad models were identified.

Barriers to Deployment costs are the single largest barrier followed by lack of demand for

broadband broadband service applications.

deployment Of the issues limiting the spread of broadband identified by respondents, the most
common was that the monthly associated fee was too high.
High monthly fees, high installation costs and lack of personal computers when
combined result in insufficient demand to justify infrastructure costs and make the
business case for deploying broadband services more difficult.
The majority of respondent countries do not provide loans or support to enable
broadband deployment.

Quality of Average downstream speeds for DSL, cable and wireless vary based on technology

Service constraints and pricing usage model employed.

Miscellaneous The fastest growing broadband technology area was identified as Wireless, with

business applications (e.g. email and access to corporate extranets) as the main
adoption driver though personal use (web browsing etc) was a close secondary driver
in both developed and developing countries.
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Additional and detailed information on the broadband questionnaire are given in Annex II: Analysis of the
replies to the questionnaire.

I.3.2  Gender Issues Surrounding Broadband Technology Deployment

Advanced telecommunications technologies such as broadband, when democratically employed, constitute
powerful instruments that can contribute to securing the advances in human rights, such as fuller
participation of women in all spheres of activity. Nonetheless, access to these technologies may be unequal
in different geographic regions and social groups. This is in part a result of women’s economic position
within their households and communities. This inequality contributes to increasing the gap between those
who have access to abundant information resources and those who are deprived of this access, thus
reinforcing the marginalization that already exists in terms of development and technical resources. In this
context broadband technology, because it promises the delivery of information at lower cost, has the
potential to erode financial constraints and narrow the gendered digital divide.

Women in particular, tend to be under-represented in terms of access to these technologies, and especially
women from developing countries and from marginalized groups. Ironically, women from these social
groups are precisely those who make up the work force that produces computer components, in working
conditions that are often damaging to their health; similarly, women in low-grade technical and service jobs
also make up the largest group of computer users, while many others have lost their jobs to increasing
automation. In contrast, women are less present than men in fields such as computer systems administration
and in technical development. They are also proportionally under-represented as users of broadband
technologies.

Many women’s organizations have come to appreciate the importance for their work of creating and
participating in regional and world- wide information exchange fora that enable them to share ideas,
proposals, documents and information. Broadband technologies can help make this exchange of information
possible. Many portals or exchange networks have arisen on diverse issues of concern to women. For
example, women’s networks and organisations at the national and regional levels are promoting applications
related toe-health, agriculture, distance learning and e-commerce, etc. More specifically, some women’s
organizations have noted that certain applications, such as telemedicine-health, while virtually reducing
distances, can speed up access to health care and increase the health and economic well-being of women in
poor communities.

E-commerce applications also positively impact on the welfare of women across economic backgrounds. For
example, in Cameroon ASAFE uses ICTs as a tool through which to address the needs of disadvantaged
women in the urban and rural sectors by building the capacities of small women-owned businesses.
Similarly, SEWA (Self-Employed Women’s Association) in India works with women involved in micro
enterprises and craft production to market their products internationally. There is increasing recognition that
the development of such telecommunication networks will contribute to advancing the cause of gender
equality and to promoting greater participation in worldwide fora and decision-making processes.

Many women and women’s organizations are therefore eager to access and appropriate this technology.
Nonetheless, they often face obstacles that make this endeavour more difficult for them. Such obstacles
include: less access to resources (financial and technological), reduced access to training and technical
assistance or non-gender sensitive methodologies, social and cultural barriers for women and girls to access
technology, educational short- comings, misconceptions about technology and its use, language barriers, etc.
Special efforts are required to overcome these problems.

One such organization in the US, Women in Cable & Telecommunications (WICT). Since its founding in
1979, WICT has remained steadfast in its resolve to advance the position and influence of women in
technology through proven leadership programs and services at both the national and local level. WICT
embraces a spirit of collaboration within its organization and throughout the industry. They partner with
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cable and telecommunications industry leaders to provide leadership programs and services, and challenge
these companies to create professional advancement opportunities for women.*

Another organization, Women’sNet, is developing a pilot Women’s Online Resource Centre (WORC), an
information community building project.* WORC will be the place to find gender-related training materials
relevant to individuals and organizations active in the struggle for gender justice. It is intended to serve as an
online clearinghouse for gender-aware training materials in the area of ICT training, as well as a range of
other fields for which there is an expressed need. The goal of WORC is to promote the inclusion of gender
analysis in ICT and other areas of training, with a view towards enhancing the quality of training in support
of gender justice available at global, regional, and local levels. The Association of Progressive
Communications (APC) is an international network of civil society organisations dedicated to empowering
and supporting groups and individuals working for peace, human rights, development and protection of the
environment through the strategic use of information and communication technologies.

Gender Experience: Broadband adoption is booming in the US with women leading the way

According to figures from Nielsen/NetRatings, as of May 2003, nearly 40 million internet users in the US
now connect via broadband networks, up 49 per cent in the last year.** The fastest adopters are women,
seniors, students and affluent social groups. Women outpace men in broadband adoption slightly at 51 per
cent versus 48 per cent. There are still more men (20.1 million) who access the internet via broadband than
women (18.9 million), and there continues to be more females (37.8 million) who access the internet via
narrowband than males (31.8 million).*

1.3.3 Access to Broadband Services for Persons with Disabilities

An estimated 10 percent of the world’s population (around 650 million people) is living with a disability,
representing a significant communication challenge.® The ITU is committed to addressing this issue. This
year, the World Telecommunication and Information Society Day (WTISD) adopted the theme: “Connecting
Persons with Disabilities: ICT Opportunities for All” to address the special requirements of persons with
disabilities. Furthermore, the World Summit on the Information Society (WSIS), through the Geneva Plan of
Action, urged Member States to address the special requirements of persons with disabilities in their national
e-strategies and encouraged the design and production of ICT equipment and services suited to their needs,
including adherence to the Universal Design Principle and use of assistive technologies. Additionally, the
Doha Plan of Action endorsed the Tunis Commitment of building ICT capacity for all, including people with
disabilities, through the promotion of universal, ubiquitous, equitable and affordable access to ICT. Increased
accessibility through the effort of policy makers, regulators, operators and industry would not only ensure an
inclusive information society but would also enable Member States to meet their obligations under Article 9
of the UN Convention on the Rights of Persons with Disabilities (CRPD) adopted by the United Nations
General Assembly in December 2006.

Access to broadband for persons with disabilities is vitally important for successful integration into society.
Without the speed of broadband there are many problems in providing accessibility features such as real time
captioning over the web for meetings and conferences. Examples are Video IP relay services for deaf or
voiceless persons require the inclusion of sign language as well as real time text. Without broadband, there
would be great difficulty in participating in distance learning and video conferencing. Persons with
disabilities require applications and services in real time without delay. The ITU Recommendation “Total
Conversation (Real Time Text, Video and Voice)” over the internet would suffer delay and errors if
broadband were not deployed. The lack of real time services and the expenses associated with broadband
impacts all levels of society — but especially persons with disabilities.

82 WWW.wict.org

www.womensnet.org.za
¥ “Broadband Adoption is Booming in the US”, www.onlinepublishingnews.com/htm/n_olpn20030620.538206.htm
85 1.
ibid.
86

83

http://www.itu.int/themes/accessibility/
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Persons with disabilities in developing countries may not have the income to support using the internet or
may lack access altogether. This would prevent them from benefiting to modern broadband enabled
applications related to e-commerce, e-heath, e-medicine, e-emergency and e-disaster preparedness and relief.
Therefore the speed of broadband and accuracy without delay is especially important for persons with
disabilities.

1.3.4 Strategies for Promoting Broadband Deployment

Economies that have been successful in facilitating broadband access technologies have several factors in
common such as: measures to inform the public about the advantage of broadband technologies effective use
of broadband through applications and content, an environment that fosters broadband innovation, a
competitive market structure that keeps prices low, and government policies and programs that focus on the
broadband technology environment.

Two viable methods for promoting broadband include connecting schools and using community access
centres to give users access to broadband without the vast fixed costs of wiring to homes. Economies must
also make best use of the existing networks since financial resources to build new networks may be scarce.

Other countries have addressed broadband through government initiatives including e-government, e-health,
and e-learning applications. Projects include initiatives that focus on teaching teachers how to interact and
deliver material via computers and broadband connections.

Establishing an appropriate regulatory framework is also essential to promoting the deployment and market
adoption of high-speed data applications. Effective strategies of promoting broadband technology demand
and supply as well as the importance of technology flexibility and universal access policies are further
described below.

1.3.4.1 Promotion of broadband applications®’

There is no single method of promoting broadband applications. Promotion strategies and policies will prove
most effective when various initiatives and projects are incorporated simultaneously, encompassing all
stakeholder groups, and adjusted to contextual and environmental factors. Some central reasons for
promoting broadband applications include:

. Benefits to users: increased speeds and always-on nature of broadband technology enables the
exchange of richer content, facilitates improved, expanded and more rapid telecommunication, and
allows the sharing of a connection with multiple users.

. Benefits to the economy: broadband connectivity encourages innovation, stimulates growth in an
economy, and attracts foreign investment.

. Returns on investment: broadband technology holds the promise of new applications and services
that will attract users and help recover infrastructure development costs.

Promoting Broadband Demand

In general, there are certain actions that a particular country or region can follow in order to foster a more
conducive environment for broadband deployment and expansion. A successful broadband application
economy can emerge if the following actions are taken:

Keep the public informed about broadband technology and applications

It is important to make users aware of the benefits that broadband technology and its application can provide.
Both governments and the private sector can play an active role in marketing the benefits of broadband.
Users should be made aware of the advantages to be gained by adopting key broadband technologies and
integrating them into their daily lives. Business and government cultures can also embrace and encourage
ideas such as E-working and online transactions.

¥ ITU/SPU, “Promoting Broadband” Background Paper, April 2003.
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Promote technological innovation

It is important to promote policies and incentives which serve to foster the development of broadband
content and applications. Economies must offer an environment that fosters broadband development by
giving careful consideration to intellectual property rights, support for sectors that participate in developing
new, high-bandwidth applications, methods for diffusing technology, and measures to ensure security for
users.

Support broadband usage with compelling applications and content

The types of applications that are available across countries make a big difference in the adoption rates for
broadband technology. Applications that have been meshed into successful broadband economies include IP
telephony, video chat, audio over broadband and online gaming. Furthermore, application developers must
take into consideration the need for content in multiple languages.

Create a competitive market environment

Open and fair competition in broadband will help drive down prices to an affordable rate, thus stimulating
greater demand. While other mechanisms, such as subsidies, grants, and regulatory measures help to foster
the development of broadband technology, a truly competitive market will be the key stimulus for increased
demand. Consumers will only adopt broadband when they can justify its cost in terms of the value it adds.

Promoting Broadband Applications Supply

A broadband application economy, which affectively promotes broadband supply, can be characterized by:
a) Competition
Multiple providers offering multiple broadband technologies is key to driving prices down and
increasing the broadband options available to users. Furthermore open access policies can help

promote service competition. It is also beneficial to have players in the market that are capable of
rivalling the incumbent operator.

b) Maximum utility of current networks and new network investment

Existing networks must be utilized to their full extent alongside new network investment.
Innovative broadband networks such as wireless, satellite, railway and electrical can be used to
supply broadband applications. Schools, hospitals, and community access centres can serve as
initial broadband anchors in areas, eventually becoming the network access points from which
future networks.

1.3.4.2 Flexibility

Establishing an appropriate regulatory framework is essential to promoting the deployment and market
adoption of high-speed data applications. The convergence of services, such as data and voice should not
lead to additional unnecessary regulations. The importance of technology flexibility is further described
below.

Importance of Technology Flexibility

Technology flexibility (also known as technology neutrality or operator choice) is an important aspect in
promoting broadband deployment. Technological flexibility in the policy arena means that policies and
incentives do not create a preference for any specific technology platforms or modes of providing broadband
applications (e.g. satellite, wireline, wireless, etc). Also within a given platform or mode of providing a
service, technology neutral policies and incentives do not create a preference for any specific technology
products or standards — e.g., circuit- or packet-switched networks, various mobile or cellular telecommuni-
cations standards, etc. If possible, it is important that service providers have the flexibility to independently
choose the most suitable technology based on commercial and competitive considerations. A transparent
regulatory framework, in which the market selects the most appropriate technologies for deployment, may
encourage competition, spur innovation and accelerate the deployment of advanced services.
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1.3.4.3 Universal Access

A transparent universal access policy aims to promote the availability of quality services at just, reasonable,
and affordable rates, increase access to advanced telecommunications services and to advance the availability
of such services to all consumers, including those in low income, rural, insular, and high cost areas. It is
important that countries continually evaluate their universal access strategies in the face of technological
advances and changing market conditions in order to maximize the size, scope, variety and efficiency of
telecommunication networks. It is also important that universal access policies encourage the availability of
affordable education and health and safety applications to citizens, businesses and government.

Universal access policies that are competitively neutral do not favour any one participant or group of
participants. As no one technological solution is necessarily appropriate for an entire country or region, the
variety of available technology platforms gives new and innovative alternatives to expanding access to
services in developing countries.

1.3.4.4 Public Role in Promoting Broadband

a) Government programs that serve to accelerate broadband supply

Several government sponsored programs at the local, national and regional levels have been successful at
increasing the overall supply of broadband. Specifically, governments can invest directly in broadband infra-
structure as well as provide tax credits, low-interest loans and subsidies to the industry players looking to
provide broadband networks in underdeveloped areas. It is important that in promoting development of
broadband “for all” to avoid any direct or cross-subsidy by the country which would give an unfair
advantage to some market stakeholders. Governments are invited to assist with the provision of broadband
infrastructure and services in areas that are not served by the public sector due to unfavourable market
conditions.

b) Public institutions as effective anchors for broadband demand

In areas where individual household connections are not yet viable, schools, hospitals, and community access
centres can be utilized to offer broadband connections. The network can then expand incrementally from
these key points as the technology and economy allows. Wireless broadband also offers a viable community
economic alternative to fixed line solutions such as broadband via DSL or cable modem.

c) Government participation at all levels

National, regional and city-wide initiatives and community participation projects have been successful in
expanding access. In some cases, governments have chosen to provide, or to subsidize, infrastructure to
stimulate the economic development of a particular area.

d) Best Practice Guidelines for the Promotion of Low-Cost Broadband and Internet Connectivity

In December 2004 the Best Practice Guidelines for the Promotion of Low-Cost Broadband and Internet
Connectivity were produced at the Global Symposium for Regulators (organized by the ITU-D on a yearly
basis). These guidelines describe what the foundation for an enabling regulatory regime should be and how
governments can help to stimulate growth in the telecommunications market for broadband applications.
(Full guidelines can be found in Annex IV.) Some of these are as follows:

. “We encourage political support at the highest government levels with such support expressed in
national or regional policy goals. These include an effective, separate regulator insulated from
political interference, a transparent regulatory process, and adoption and enforcement of clear
rules.”

. “We encourage regulators to set policies to stimulate competition among various technologies and
industry segments that will lead to the development and deployment of broadband capacity. This
includes addressing barriers or bottlenecks that may exist with regard to access to essential facilities
on a non-discriminatory basis.”

. “We encourage regulators to allocate adequate radio spectrum to facilitate the use of modern, cost
effective broadband radiocommunications technologies. We further encourage innovative
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approaches to managing the spectrum resource such as the ability to share spectrum or allocating on
a license-exempt non-interference basis.”

“We urge regulators to conduct periodic public consultations with stakeholders to inform the
regulatory decision-making process.”

“We recommend that regulators carefully consider how to minimize licensing hurdles.”

“We encourage regulators to provide a clear regulatory strategy for the private sector in order to
reduce uncertainty and risk, and remove any disincentives to investment.”
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ANNEX II

Technology Matrices (Standardization in Progress)

1.1 Canopy Solution for Fixed Broadband Wireless Access Matrix

For many businesses, domestically and, especially, internationally, reasonably priced broadband is not
readily available, sometimes not at any price. The expense of building out new DSL networks, re-working or
conditioning the lines that exist, or converting existing cable plants to carry two-way traffic might be
expensive. This section provides information on BWA technology characteristics which make this broadband
approach accessible.

The majority of the world is still unable to receive reliable high-speed data and/or voice connections. The
promising access medium to meet this need, broadband wireless access (BWA), accounts for less than five
per cent of the total broadband access connections.

Nevertheless, BWA is developing new approaches to solving the issues that had previously stalled its
growth. A big issue for service providers, for example, has been the lack of ability to avoid RF interference.
This has resulted in higher costs due to additional equipment and an inability to meet service agreements
with their customers.

The key challenge to making BWA ubiquitous broadband access is interference. Customers must be assured
that the technology chosen is hassle-free and always available. With BWA, the number one threat is
interference.

When licensed bands are designated for BWA, typically a limited number per region are granted. On the
surface, this means that BWA will only be deployed in those places where the license fee can be recouped
and only by a few players. Such a situation effectively reduces the number of potential competitors and,
hence, reduces options available to the end customer, freezing out competing BWA options. The rules should
be designed to allow multiple networks to co-exist with minimal interference, enabling multiple operators to
serve a given geographic region. The bands below in Figure 22 are examples of such use on a national level
in a few countries.

Broadband Wireless Frequencies Licensed Bands

Figure 22 — Global Frequency Bands

2 GHz Frequency 40 GHz

License - Exempt Bands

900 MHz Frequency 25 GHz
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The overriding design goal of the Canopy technology has been to deliver an interference robust simple-to-
use BWA system. Interference lies at the heart of the reliability design challenge, and interference in the
license-exempt bands can be a much greater factor than that faced by licensed band systems.

To that end, it is critical that BWA solutions designed for the license-exempt bands address this issue head
on. It is also clear that in order to do so, proper design at a very detailed level must be accommodated in the
core of the product. Solid, reliable BWA networks do not happen by chance; they are a result of keeping a
focus on the issues and delivering the right solutions.

The BWA Canopy solution has the following characteristics:

- Access Method: TDD/TDMA

- Modulation: High Index BFSK (Optimized for interference rejection)

- Data Rate: 10 and 20 Mbit/s (signalling rate)

- Frequency Band: 2 400-2 483.5 MHz, 5 250-5 350 MHz, 5 725-5 850 MHz

- Channelization: 3 non-overlapping channels at 2 400-2 483.5 MHz (18 overlapping channels)
— 3 non-overlapping channels at 5 250-5 350 MHz (11 overlapping channels)

- 6 non-overlapping channels at 5 725-5 850 MHz (22 overlapping channels)

— Network Standard: IPV4, UDP, TCP, ICMP, Telnet, HTTP, FTP, SNMP

- Transmitter power: Meets FCC ISM/UNII EIRP limits.

The interference effectiveness of Canopy is accomplished by:

. Employing BFSK for modulation. With this modulation the C/I ratio necessary to operate properly
with an error rate of 1 X 10—4 bits per second is only 3 dB; i.e. the wanted signal needs to be only 3
dB higher in power than the unwanted interferers. A system operating with 16 QAM at these levels
would require a C/I ratio of roughly 12 to 14 dB.

. Deploying networks in a cellular topology; the performance of the antenna in rejecting unwanted
signals from behind is an important feature. The Canopy system, with its integrated antennas at the
AP, has a front-to-back ratio of 20 dB. Coupled with the excellent C/I ratio, this means a Canopy
AP receiving a signal at threshold (the weakest signal it can still detect) can be hit with an
interfering signal from behind, either internal or external, on the order of —60 dBm and still support
connections at an acceptable error rate.

. Delivering tight synchronization across potentially hundreds of square miles. With the Canopy
system, designed for large scale, dense network deployments, TDD synchronization is a critical
requirement. This has been solved with the use of a GPS signal. These precise satellite signals are
used for timing and, ultimately, transmit/receive synchronization, thus tying all sectors in a Canopy
network to the same “clock”.

Recognizing the dilemma of combining TCP/IP with wireless networks and the attendant error rates,
the Canopy system solves the problem with a feature called Automatic Retransmission request or ARQ.
ARQ actually inspects the RDPs that come into the receiving SM and looks for errors. If an error is detected,
the SM (or AP) will send a request to the sending entity to re-send the RDP.

II.1.1  Airstar: A Multi-Service Broadband Fixed Wireless Access System

Summary of the “airstar™” system

airstar™ is a point-to-multipoint fixed wireless access system specially designed for residential, Small
Offices/Home Offices (SOHO) and Small and Medium-sized Enterprise (SME) users in urban, suburban and
rural areas.

airstar™ is a high capacity solution for service providers that effectively handles applications ranging from
toll-quality voice and data transmission to mobile base station backhaul on a single platform. Operating in
the 3.5, 10, 26 and 28 GHz frequency bands, the system uses an ATM/TDMA/FDD air interface with
dynamic bandwidth allocation delivering a high level of Quality of Service (QoS) for voice and data.
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airstar™ is a field proven solution: more than 80 systems have been deployed in 37 countries and are in
operation for now more than 5 years.

Applications

The airstar™ system is a high flexible platform that supports multiple applications.
. 2G/3G mobile backhaul.

Mobile operators upgrading to 3G technologies face significant increases in the capacity
requirements of their transmission networks, as well as a need to migrate from TDM to ATM and
IP. The system provides the transmission link to backhaul 2G and 3G mobile base stations from a
single customer premises equipment. In addition, the native ATM air interface provides a future-
proof backhaul infrastructure solution for supporting future 3G mobile services.

. Access for Small and Medium-sized Enterprises (SMEs).

Given the large variety of equipment and applications within a typical SME, delivering multiple
services is an essential part of any service provider’s business case. The system enables the delivery
of E1/T1-based voice, Internet access, virtual private network (VPN), and Frame Relay services
from a single Customer Premise Equipment (CPE).

. Multi-tenant unit access.

In residential multi-dwelling units, the system provides scalable and versatile solution for multi-
tenant unit access and enables the delivery of Internet access and toll-quality voice or VolP
services.

. Wireless local loop backhaul.

At 3.5 and 10.5 GHz, it provides backhaul links up to 20 Kms, enabling remote towns and villages
to be served with the wireless local loop and backhauled to a larger city for connection to the Public
Switched telephone Network (PSTN).

. Wi-Fi hotspot backhaul.

The system also provides backhaul for Wi-Fi hotspots using the CPE 10/100 Mbit/s Ethernet
interface. All backhaul links are aggregated over the airlink and delivered on a single ATM network

connection at the base station. The ATM QoS implemented on the airlink guarantees the necessary
bandwidth for Wi-Fi hotspots.

Architecture

Figure 23 represents an example of the Architecture of “airstar™ system.
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Figure 23 — Airstar™ Architecture
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Main features and benefits

. Service flexibility

The platform efficiently supports the following voice and data services, enabling service providers to offer
personalized solutions to their customers:

Voice Services:

- E1 Lease Line — Both unstructured and structured modes are supported. For structured Els, only
provisioned time slots are carried over the air.

- PRI-ISDN — with dynamic bandwidth allocation on a call by call basis.

- Voice over IP/FR/DSL — with statistical multiplexing gain and differentiated QoS to enable POTS
and BRI-ISDN services.

Data Services:

Dynamic Bandwidth Allocation is provided for all data services.

- Internet Access — Without the need for external router

- LAN to LAN Interconnection — Through bridged Ethernet or a Frame Relay service
- Frame Relay — Over E1 or X.21/V.35 Serial interfaces

- VLAN — For providing IP services to dozens of end customers while maintaining individualized

QoS.

Unique Service Offerings via Wireless

- 4xE1 Leased Line — For an AirStar CPE, the incremental cost per customer is less than 20% for
providing 2xE1 per building or 4xE1 per building.



86 Bomnpoc 20-2/2

- 8 Mbit/s IP Service — With the 3000 Series SAS-XP, the AirStar system can deliver near wirespeed
throughput on the SAS Ethernet interface.

. The Wireless + ATM benefits
Quick to deploy High speed switching and transport
Low initial costs One network for all traffic types

Flexible and scaleable Bandwidth sharing of services
Easy to maintain Simple network management
Long architecture lifetime
. Service level agreement

The platform enables service providers to reserve bandwidth for their different customers according
to the service level agreement they have purchased.

. Service availability equivalent to fibre

Features such as base station redundancy and error correction algorithms are combined to achieve a
high level of reliability. This allows the system to provide up to 99.999% availability.

. Ease of deployment
CPE configurations can be pre-provisioned prior to installation to accelerate the deployment.
. Efficient spectrum utilization
The system features dynamic bandwidth allocation to enable dynamic bandwidth sharing over the

airlink for the delivery of bandwidth-on-demand applications such as voice and Internet traffic.

“Airstar ™ technical characteristics

. Access method: TDMA
. Modulation: 4 or 16 QAM
. Frequency bands:

— 3.5,10, 26 and 28 GHz with Frequency Division Duplex (FDD) channel arrangement
— multiple frequencies can be deployed from the same base station platform, and aggregated onto
a single network interface.

. Base station capacity:

— A single base station can cover 40 km2 at 26 to 28 GHz, and up to 400 km2 at 3.5 and
10.5 GHz, enabling hundreds or thousands of potential customers to be addressed from a single
base station.

— up to 28 Mbit/s of capacity per radio channel

—  from 2 to 12 sectors (48 at 10 GHz)

— atotal capacity of 384 Els or 12 STM-4s with only 28 MHz of available spectrum.

— capacity is provisioned based on average utilization rather than peak utilization as is the case
with fibre enabling a wireless base station configured for an STM-1 to provide the same
effective capacity as an STM-4 fibre ring.

. Subscriber Access System:
—  User Interface: E1/T1 lines, 10/100BaseT port, Serial Port
— Radio Interface: TNC connector for coax cable carrying transmit and receive IF signals, radio
DC power, reference clock signal and telemetry control channel.
. Environmental specifications:
— Indoor equipment operating temperature: 0°C to +40°C
—  Outdoor equipment operating temperature: — 33°C to + 55°C
. Power:
— all system components operate from a nominal — 48 VDC source.

. Typical Power consumption:
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—  Subscriber Access System: 38 W (- 48 VDC)

. Network management:
— A scalable carrier-class suite of tools that allows operators to easily manage their networks.

II.1.2  angel: A Non-Line-Of-Sight Broadband Fixed Wireless Access System

angel™ is a point-to-multipoint fixed wireless access system specially designed for residential, Small
Offices/Home Offices (SOHO) and Small and Medium-sized Enterprise (SME) users in urban, suburban and
rural areas.

It is the first and only field-proven access network solution to use Non-Line-Of-Sight (NLOS) Orthogonal
Frequency Division Multiplexing (OFDM) technology to deliver carrier-class voice and data services up to
1 Mbit/s per subscriber on a single platform.

Therefore it is a natural evolutionary path to WiMax using also NLOS — OFDM technology.

Over 100 000 subscriber lines connected to over 500 base stations are commercially operational today in the
US as well as in the world.

Operating in the 2.3 and 3.5 GHz frequency bands, NLOS technology provides up to 95% predictability of
coverage and penetration in a given cell, while, thanks to OFDM, layouts can range from 1 to 30 km radius
cells, resulting in reduced operational and installation costs .

Architecture

Figure 24 represents an example of the Architecture of angel.

Figure 24 — Angel Architecture
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Main features and benefits
. Non-line-of-sight technology to maximize coverage and revenues

OFDM technology enables angel to provide 95% predictability of coverage in a given cell, which
ensures high installation success rates and controls deployment costs. Thanks to this NLOS
technology there is no requirement for a direct, unobstructed view of the base antenna. More
customers can be served and precise alignment of the Customer Premise Equipment (CPE) antenna
with the base antenna is unnecessary. High base station antennas are not required, allowing
deployments in markets that have zoning restrictions on tower heights.

. High spectral efficiency
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The net spectral efficiency of the system is 3.4 bit/s/Hz. For maximum spectral efficiency, the
system adapts its modulation to the channel conditions it supports. The maximum throughput is
typically available even at the edge of the cell, which enables the system to offer high data rates in
smaller 1 MHz channels. Because frequencies can be re-used in adjacent cells, operators can deploy
hundreds of base stations in a city or region using only 4 MHz of spectrum.

Flexible services

The system enables operators to significantly enhance their revenues by providing a variety of voice
and broadband data services to subscribers. As well as providing carrier-class voice that is equal to
the quality and reliability of wireline service, the system supports revenue generating CLASS
services, such as Call Waiting, Call ID, Three-way Calling and Voicemail.

Broadband data connectivity provides Internet access for multiple IP devices from a single
subscriber unit, without impacting voice traffic. It also provides broadband data support for PCs and
IP devices and enables subscribers to use standard modem and fax protocols for interoperability
with legacy devices.

Grade of Service levels

Service providers can offer multiple Grade Of Services (GOS) that can be customized to meet
residential, SOHO or small business customers’ unique needs. The data channel can be partitioned
into as many as four sub-channels, called “service grades”. Each service grade utilizes a portion of
the available channel and can be tailored to the size that the operator chooses. Each subscriber is
provisioned a maximum data rate (such as 64 kbit/s or 128 kbit/s, up to 1 Mbit/s), and is assigned to
one of the grades. Thus, rigid, simple Grades of service enable operators to easily develop data
“products” that can be targeted to specific segments of their diverse subscriber base. For example, a
channel could be divided between business and residential subscriber “products”.

V90 over Data IP

A unique MAC architecture and voice coding enables the system to transmit modem traffic over
packet data portion of the wireless channel. While traditional modem solutions use precious
bandwidth even during idle periods, the angelTM solution frees that bandwidth for other modem
and data subscribers. The amount of bandwidth used for a voice call and a modem are virtually
identical. This means that the voice capacity of the airlink remains constant, regardless of modem
usage. Constant capacity is imperative for the delivery of reliable voice service.

Technical characteristics

Access method:
—  Access method:cteristicswidth for other modem and data subscribers. The amount of bandwidth
used for a voice call and a modem are virtually identity of coverage in a given cell.

Modulation: 64-, 16-, 8-QAM, and QPSK:

—  Modulation: 64-, 16-, 8-QAM, and QPSK:r modem and data subscribers. The amount of
bandwidth used for a voice call and a modem are virtually identity of coverage

—  Modulation: 64-, 1annel (NAC/HCC) is always QPSK modulated for robustness.

— Modulation: 64-, lannel (NAC/HCC) is always QPSK modulated for robustness.ount of
bandwidth used for a voice ¢

— Modulation: 64-, lannel (NAC/HCC) is always QPSK modulated for robustness.ount of
bandink-by-link basis if necessary.

Frequency bands:

—  Frequency bands: lannel (NAC/HCC) is always QPSK modulated for robustness.ount of
bandink-by-li

Base station capacity:

— Base s3 600 Voice lines or up to 12 Mbit/s of data per Base Station using as little as a single
4 MHz pair of frequency blocks.

—  Up to 4 sectors with cell radius of up to 30 km.
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— Channels can be configured to support voice-centric, data-centric or combined voice and data
networks.

. Customer Premise equipment (CPE):
— Installation without line-of-sight between the base station and the CPE.
—  Data rate:
— Over 3 Mbit/s symmetric data rate (aggregate).
— Upto 1 Mbit/s downstream, 256 kbit/s upstream per Customer Premise Equipment.
—  Ethernet data interface.
—  Voice capacity:
— 1to 6 POTS per CPE.
— 312 active calls per base station.
— Fax, V90, CLASS services, dial-tone from the V5.2 switch.
— TP access: Up to 5 IP addresses per CPE.
— Battery back-up.

. Power consumption: all lines active:
— Base station: 2000 W, 176-264 VAC or — 48 VDC.
—  Subscriber Integrated terminal (SSU 4000): 25W, 85-264 VAC or 176-264 VAC.

. Environmental specifications:
— Indoor equipment operating temperature: —5°C to +50°C (Base station ABS 3000).
—  Outdoor equipment operating temperature: —40°C to +60°C (Single Subs. Unit).

. Network management:
— A scalable carrier-class suite of tools that allows operators to easily manage their Fixed
Wireless Access network.

II.1.3 SR 500-ip: A Broadband Fixed Wireless Access System for Remote Areas

Brief description of the SR 500-ip system

SR 500-ip is a broadband, high-capacity wireless access system for operators and service providers serving
rural and remote areas. It is the first point-to-multipoint (PMP) microwave system to economically combine
highly scalable voice capacity with broadband Internet access. With SR 500-ip, service providers can evolve
their rural networks to offer leading edge services such as ADSL at 1.5 Mbit/s, while preserving scarce
spectrum resources through efficient handling of voice traffic. SR 500-ip makes broadband access in low-
teledensity areas a reality and enables service providers to comply with universal access initiatives at the
lowest cost. With ADSL capability it is the ideal solution to bring broadband Internet and voice services to
rural communities. It can also overlay or replace legacy access networks to add capacity or provide
broadband Internet access.

Architecture

As a packet-based PMP microwave access system with network repeater capability, the system can be
configured in star, branched or linear network topologies, see Figure 25.

The base station (BS) provides the network interfaces to connect to the core network, and communicates will
all remote radio nodes. Network interfaces are PPP over Ethernet for Internet services and V 5.2 over E1 for
voice-band services. The base station can accommodate up to two 4 Mbit/s air links for a total system
bandwidth of 8 Mbit/s.

The Network Termination Node (NTN) provides the subscriber interfaces. The NTN is a multi-line, multi-
service, outdoor unit that serve a large number of subscribers through copper loops. Subscribers connect to
the network using a 2-wire equipment, including ADSL modems, standard or payphone sets, as well as V90
modem and faxes. Subscriber capacity can be increased using an extension cabinet that is cabled directly to
the main NTN.
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The Network Repeater Node (NRN) is an outdoor unit that is used when line-of-sight between the SR 500-ip
Base Station and NTN is compromised by rough terrain, man-made objects or distance. The NRN can also
provide subscriber services using an expansion cabinet.

The system is centrally managed by insight NMS, which handles all operation, administration, maintenance
and provisioning (OAM&P) and support over-the-air software downloads.

Figure 25 — Architecture of SR 500-ip

ADEL
Madtem

Main features and benefits

Wide Area Coverage

The system offers log-range microwave links and network repeaters to ensure coverage in difficult
to reach areas spread over hundred of kilometres.

Broadband IP access

The system enables service providers to meet universal Internet access mandates and promote
development in rural communities.

Advance services

With full CLASS support, transparency to fax and V90 modem traffic and payphone support, the
system enables service providers to maximize voice service revenue. Flexible dial-up and ADSL
interfaces offer service provider a choice of high-speed Internet solutions.

Future proof

Based on a packet switch architecture, the system is a long-term solution for IP-based services that
reduces operators’ technical and financial risk. With such a system, service providers will have
access to future IP-based subscriber services while maintaining network stability.

Low cost of ownership

The system offers high capacity and linear scalability, which results in decreased costs on hardware
and support. Standard interfaces facilitate network integration, while minimal infrastructure
requirements reduce capital costs. In addition, SR 500-ip is centrally managed by insight Network
Management System (NMS) to maximize staff productivity and reduce travels to remote locations.

High availability and field-proven reliability
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SR 500-ip builds on the technology of SR 500, the most widely deployed rural wireless access
system in the world. Reliable in-service performance ensures subscriber satisfaction and preserves
revenues streams while minimizing maintenance expenses.

Technical characteristics

General
—  Capacity: up to 2 air links / 8 Mbit/s per base station
—  Frequency bands: 1.5,2.5,3.5,10.5 GHz
—  Access method: TDMA
—  Duplexing technique: FDD
— V5.2 PSTN interface: Complies with ITU-T recommendation G.965
— 1P interface: PPPoE over 10Base-T
NTN Services and Capacity
— Voice: 2-wire VF 48 lines
Payphone:  All 2-wire standards and prepay
(12 or 16 KHz) services 48 lines

— Dial-up Internet: V.90 modem support (up to 56 kbit/s) 48 lines
—  Broadband Internet: 2-wire ADSL, always-on,

bandwidth-on-demand 5 lines
Power
— Base station —48 VDC
—  Network repeater node: —48 VDC
—  Network termination node: —48 VDC or 120/240 VAC (+/— 12 VDC optional).
Power consumption:
Radio Base station: 110 W (average DC per sector 1.5 GHz,

30 dBm, all trunks busy)

—  Network Repeater: 59 W (average DC at 1.5 GHz,

30 dBm, 25% traffic load)
—  Termination node: 43 W (average DC at 1.5 GHz,

30 dBm, 10% traffic load)

Environmental specifications:
— Radio Base station (Indoor) operating temperature: 0°C to + 45°C, forced air cooling
—  Repeater and termination nodes (Outdoor) operating temperature: —40°C to + 55°C

Standards Compliance:

—  Ethernet: IEE 802.3, 10Base-T
- V52PSTN: ITU-T G.965
Voice: ITU-T G.711(PCM voice coding),
G.726 ADPCM 32 kbit/s

voice coding A-law and p-law,
G.165 echo cancellation.

— ADSL: ITU-T G.992.2

— Safety: IEC 60950

-  EMI/EMC: ETSI EN 300 385

—  Environment: ETSI EN 300 01.

Technology Section Conclusion

A similarity of services and applications across different systems is beneficial to users, and this has
stimulated the current trend towards convergence. Furthermore, a broadly similar user experience across
different systems leads to a large-scale take-up of products and services, common applications and content
and an ease and efficiency of use. However, such convergence should not preclude opportunities for
competitive innovation. Access to a service or an application may be performed using one system or may be
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performed using multiple systems simultaneously (e.g. a digital broadcast channel and a return channel using
IMT-2000).

The increasing prevalence of IP-based applications is a key driver for this convergence and facilitates the
establishment of relationships between previously separate platforms. What form these relationships will
take depends on market requirements, but they might include, for example, hardware integration within a
device, network interworking, common access, authentication, accounting, common man-machine interfaces,
portals, roaming and handover between systems.
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ANNEX II1

Country Experiences

L1 Africa
III.1.1 Deployment of Broadband Wireless Access in Mali, Africa

Mali is a landlocked country in western sub-Saharan Africa with 80 per cent of the more than 11 million
people living in rural areas. The country experiences extreme climate changes, very arid to a heavy rainy
season. It also is very hot and humid. The cost of bandwidth in this country is very high and traditional hard-
wire solutions for delivering high-speed Internet often leads to higher support costs and disgruntled
customers, both of which can affect the bottom line. It also makes the availability of Internet service to
residential customers almost non-existent. Afribone Mali began installing Motorola’s Canopy 5.8 GigaHertz
radios in 2003 for business and non-government offices. By deploying Motorola’s Canopy solution,
Afribone Mali SA was able to increase quality of service, keep customers satisfied, and reduce radio
frequency cable problems. Afribone is now working on sharing bandwidth with other companies.

III.1.2 Deployment of Mobile Broadband Wireless Access in South Africa

Wireless Business Solutions (WBS) is a dynamic South African company established to provide mobile data
network services to meet corporate, government and domestic requirements. It was licensed by SATRA in
1997, to provide National Mobile Data Services and is South Africa’s fourth Telecommunication licensee.
WBS has deployed a wireless packet switching network with 700 point-to-multipoint radio base stations.
This network currently supports over 8 000 radios with which WBS has been providing a service to Uthingo,
for the data telecommunications of their Lotto terminals to the Host system. A VSAT network is used to
backhaul the traffic from the base stations to the Network Host.

Having gained knowledge and success by being the backbone network behind the National Lottery and
providing nationwide wireless data services covering 95% of the population, WBS is rolling out a
commercial mobile wireless broadband data network using iBurst technology (see Section 11.2.3.3.3). This
network will provide customers with high-speed access to the Internet and corporate information wherever
and whenever they want. By using the iBurst system, WBS intends to unshackle broadband and to liberate
data telecommunications in the same way the mobile phone liberated voice telephony. WBS operates as a
wholesale provider of iBurst connectivity, concentrating on its strengths of establishing and managing the
infrastructure. It will rely on its channel partners to disseminate the service to the community. This will be
the second implementation of iBurst in the world following the successful launch in Australia by Personal
Broadband Australia early in 2004.

111.2 Americas
111.2.1 Brazil

1) Introduction

Recent poll shows that Brazil has reached 10 million broadband accesses™. Considering that Brazil has a
population around 180 million inhabitants living in 45 million homes®™, it’s noticeable that this kind of
Internet access hasn’t spread much in Brazil. This is true, even knowing that Brazil had a 48% growth in the
amount of access in relation to the first half of 2007, as suggested by the research.

Data available on the National Telecommunication Agency — Anatel’s web site show that, by the first half of
2008, more than 50% of access in Brazil had transfer rates up to 512 kbps®. Less than 10% is at 2 Mbps and
above, as shown in Figure 1. Therefore, few Brazilians are taking advantage of new applications available on
the web (that requires high rates, like streaming video and voice and file exchange).

8 Barémetro Cisco Banda Larga, 10™ Edition, 2008, August 20.

¥ Demographic Census conducted by the Instituto Brasileiro de Geografia e Estatistica, available at www.ibge.gov.br

% Sistema de Coleta de Informagées — SICI, available at http://sistemas.anatel.gov.br/sici
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Access evolution for various transfer rates.

6’000’000 0to 64K to | 512K to 2M to
64Kbps | 512Khps | 2Mbps | 34Mbps |> 34Mbps| Total
2000 92836 | 18571 7135 2527 1,135 | 124,504
| 2001 119912 | 225034 | 11,148 2581 1265 | 362,171
5’000’000 2002 | 179640 | 385158 | 15017 2536 1532 | 589,185
2003 | 334037 | 595,236 | 30440 3,508 1,731 968,255

2004 | B48,474 |1421505| 652626 | 28737 | 6,105 [3,159470
4.000,000 { 2005 | 581437 230572 1,161,854 26,303 | 10311 |4,387,142

2006 |1,154904|3,022,429|1631716) 98,359 | 14,493 [5.923.917
2007 |1,101,595|5,213,200 (2,223 077 | 143332 | 25,094 [8.711.305
2008* 1,108,922 (4,087,183 3850 423 588,711 | 67,700 |9.702.945

3,000,000 ~

2,000,000 ~

1,000,000 ~

0 4

2000 2001 2002 2003 2004 2005 2006 2007 2008*

0 0to 64Kbps W 64K to 512Kbps @ 512K to 2Mbps B 2M to 34Mbps B > 34Mbps
1th Half of 2008

Although Brazil has been experiencing a sharp growth in the amount of broadband access points over the last
years, there is still a digital divide scenario present. This paper has the goal of describing some of the
broadband access technologies that are reverting this situation. Also, it aims to present actions continuously
taken by the Brazilian Government and by the companies acting in the country with means to promote the
development and use of these technologies.

Current Broadband access scenario in Brazil
I) Wireless Access

Brazilian regulation defines telephony processes as those that permit communication between determined
fixed points, with voice and other signals, making use of transmission technique modes 3.1 kHz-voice or
7 kHz-audio or up to 64 kbit/s unrestricted, by wire, radioelectricity, optical means or any other kind of
electromagnetic signals’'. Therefore, as Brazil does not define a specific lower boundary rate for broadband
access, for the purposes of this study, broadband shall be understood as the service that offers capacity of
transmission, emission and reception of multimedia information, using any means, with transfer rate above
64 kbps (56kbps, discarding less significant bit).

In Brazil, wireless technologies capable of delivering broadband access and currently in use are the ones
based on: Institute of Electrical and Electronics Engineers — IEEE 802.11 ‘b’ and ‘g’ (Wireless Fidelity —
Wi-Fi), 802.16 (Fixed Worldwide Interoperability for Microwave Access —WiMax), Multipoint
Multichannel Distribution System — MMDS, Direct To Home — DTH, High-Speed Downlink Packet Access
- HS]?ZPA, Enhanced Data rates for GSM Evolution — EDGE, Fixed Wireless Access — FWA, amongst
others™.

II) Wired Access

Regulamento do Servigo Telefonico Fixo Comutado, approved by Resolution n® 426; 2005, December 9
) :
Ibid.
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Wired access capable of delivering rate above 64kbps and currently in use in Brazil are: G.992 family
(Asymmetric Digital Subscriber Line — ADSL, ADSL2/2+), Hybrid Fiber Cable — HFC, Cable Modem,
Fiber To The Home — FTTH, Power Line Communication — PLC*. Those last two on an experimental state.

11I) Number of Access Points

Consulting broadband access data available at Anatel’s website (www.anatel.gov.br) and the demographic
data available at the Brazilian Geographical and Statistical Institute — IBGE’s website (www.ibge.gov.br),
it’s possible to obtain some statistics about broadband penetration in Brazil.

If all Brazilians could use the Internet at the present scenario (180 million inhabitants and 10 million access
points), each 18 inhabitants should share the same broadband access point [3]. This is not a high mean,
considering that approximately 23% of the Brazilian population has already access the Internet, while the
world average rate is around 21%"*.

But, the majority of the population_is concentrated in the southeast region (Sao Paulo and Rio de Janeiro
mostly). Regions like the north (Amazonas, Acre, Rondonia etc) and the northeast (Maranhdo, Piaui etc)
have a less dense population. This means that those regions are less economically attractive for
telecommunication companies. Therefore, the number of broadband access points tends to be unequally
distributed throughout the Brazilian territory. For example, the State of S3o Paulo has a mean value of
11 inhabitants sharing the same broadband access point, while the State of Maranhdo has a mean value of
118 inhabitants/access points®.

2) Technologies

Regulatory strategies for promotion of broadband access technologies amongst less populated areas and
small and home offices

The reduction of prices of radio equipment operating in some frequency bands has allowed the emergence of
small providers of broadband access, offering telecommunications services where the main operators do not
provide them. In these locations, considered, in generally, as being less economically attractive for big
companies due to high cost of deployment of a new network, there are a growing number of small offices
trying to absorb this demand for broadband access.

I Regulations applied

The use of radiofrequency ranges 2,400-2,483.5 MHz and 5,725-5,850 MHz are free of charge if the
equipments, certified as of Limited Radiation Equipments, operate under several conditions established by
Brazilian Regulations. Brazil defines Limited Radiation Radiocommunication Equipments as those that use
radiofrequencies for several applications in which emission creates an electromagnetic field bounded by
Brazilian law’®.

However, this legislation imposes some restrictions depending on the coverage of the telecommunication
service: restricted or collective. Collective interest services are those that must be provided to any interested
person on a non-discriminatory basis, satisfying the interests of the community. Restricted interest services
are those designed for personal use or provided to certain groups of users, selected by the provider through
criteria established by itself’”.

When the telecommunication activity, using radio communication stations, surpasses the limits of a building
or property and these stations operate at frequency ranges 2.400-2.483,5 MHz or 5.725-5.850 MHz using
Spread Spectrum or other Digital Modulation technology, the following rules are applied:

% bid.

Regulamento sobre o Uso de Equipamentos de Radiocomunicacdo de Radiagdo Restrita, approved by Resolution n°
506; 2008, first of July.

Sistema de Coleta de Informagées — SICI, available at http:/sistemas.anatel.gov.br/sici

Regulamento sobre o Uso de Equipamentos de Radiocomunicacdo de Radiagdo Restrita, approved by Resolution n°
506; 2008, first of July.

Regulamento dos Servigos de Telecomunicagdes, approved by Resolution n® 73; 1998, November 25.
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i) When the operation of these stations is associated with the rendering of collective interest
telecommunications services, an authorization for the provision of the corresponding service is
required. The licensing of stations is also required if these stations are intended to:

a) interconnect with the network of another telecommunication service provider; or
b) interconnect with another station of the same network and that other station operates with at
least one equipament that is not classified as of Limited Radiation.

i) When the operation of these stations serves as support for telecommunications network designed to
support restricted interest services, no telecommunication service authorization is required.
However, if these stations operate in accordance with subparagraphs “a” or “b” of item I above,
they must be registered in the database of the Brazilian National Telecommunications Agency —

Anatel. In this case, no licensing is necessary.

Especially for the 2.4 GHz band, all stations, including terminals, have to be licensed, regardless of
coverage of the telecommunications service, if the equipment operates with e.i.r.p higher than 400
mW and at locations with population greater than 500,000 inhabitants.

1I) Main Users

In Brazil the bands mentioned above are intended primarily for providing broadband access in less populated
areas and for private networks. Small and home offices offer broadband access using those radiofrequency
bands in locations poorly supplied with access points and with little bandwidth available from large
companies. This kind of telecommunication service depends on an authorization of the Brazilian
Government and on licensing of the radio stations in accordance with Brazilian Regulation®.

To promote digital inclusion and universal access to broadband services, Anatel has understood that
municipal governments could provide their own network and offer the community a telecommunication
service, always free of charge, limited to the municipality area *.

3) Proposal

The Brazilian administration is open to contributions from other countries in order to exchange experiences
on the best practices in the matter, and would like to suggest further discussions to examine how other
countries are dealing with the challenges of increasing broadband access through new technologies.

II1.2.2 Canada

1) Broadband for Rural and Northern Development Pilot Programme

Canada is taking steps to provide broadband Internet access for all Canadian communities, including those in
rural and northern communities. The Broadband for Rural and Northern Development Pilot Programme aims
to fulfil this commitment through partnership with local communities, the provinces, territories and the
private sector.

The programme is being delivered through two rounds of business plan development funding, followed by
two rounds of implementation funding. In a recent announcement (October 2003) by the Government of
Canada, it was stated that a total of 33 organizations have been selected to receive financial assistance from
the Department of Industry (Industry Canada) in deploying broadband or high-capacity Internet to their
communities. These organizations, representing an estimated 768 First Nations, northern and rural
communities across Canada, will have access to funds from the Broadband for Rural and Northern
Development Pilot Programme’s first round of implementation funding. The deadline for submission of
business plans to compete for the second round of implementation funds was November 2003, and the results
were announced in April 2004. The business plans selected for implementation funding were based on the
following criteria: level of community engagement, assessment of community need, experience and/or
ability in project management, technology and implementation, and sustainability of business plan. For more
information, visit: www.broadband.gc.ca.

% Lei Geral de Telecomunicagaoes, federal law n® 9,472; 1997, July 16.
% Ato 66,195; 2007, July 27.
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2) National Satellite Initiative

An announcement was made by the Government of Canada (October 2003) to provide funding, over a period
of 10 years, for the provision of broadband access to remote communities over satellite channels. Some 400
communities were initially identified for this programme. The objective of the National Satellite Initiative is
to acquire satellite capacity (and possibly) some satellite ground infrastructure to provide remote broadband
connectivity to rural, remote or isolated communities. This will bring broadband access to the remote
communities at a cost that is comparable to that in the southern urban areas. Services that will be supported
by this programme will principally be telehealth, e-business, distance learning and access to the Internet.
This programme includes two C-band (4-6 GHz) public benefit transponders managed by Industry Canada
(the first one became available in 2002 and the second one in 2003), Ka-band (20-30 GHz) satellite
transmission capacity on the ANIK-F2 satellite (to be launched in mid-2004) as service credit to the
Canadian Space Agency, and further satellite transmission capacity to be purchased on the open market.

3) Promoting Broadband: The Case of Canada

Under the New Initiatives programme of the Office of the Secretary General of the ITU, a series of
Telecommunication Case Studies were produced. One of the cases studied was an examination of Canada’s
experience in promoting broadband. The study, prepared by Eric Lie, Project Manager, International
Telecommunication Union, is entitled “Promoting Broadband: The Case of Canada”.

The report of this study provides comprehensive information on the country’s background, an overview of
the origins of the Internet in Canada, the distribution of Internet and broadband infrastructure in the country
and the demographics of Internet and broadband usage, the broadband market, the regulatory environment,
and main strategies and initiatives that have been put in place by communities and governments to promote
broadband. For more information, visit: www.itu.int/osg/spu/ni/promotebroadband/casestudies/canada.doc.

4) Fixed wireless access systems in the 900 MHz range

In Canada, the band 953-960 MHz is shared by Studio-to-Transmitter Links (STLs) and fixed wireless
access systems on a geographical basis.

The operation of STLs had been limited to the band 956-960 MHz. With the introduction of digital radio
broadcasting (DRB), there was a need for additional spectrum for STLs in the band 953-956 MHz, particu-
larly in urban areas where there may be a large number of AM, FM and potential DRB stations.
The deployment of these STLs will not be extensive in rural areas. The spectrum in these areas could be
utilized by other radio applications to ensure efficient use of the frequency spectrum. In this regard and with
the objectives of making information and knowledge-based infrastructure available to all Canadians, the
band 953-960 MHz was also designated for radio services such as fixed wireless access systems (FWAs) that
could be deployed outside of the areas of intense use of STLs.

In order to facilitate sharing between STLs and FWAs on a geographical basis, certain criteria were used
including the establishment of geographical zones to give priority access to STLs where the future use of
STLs could be most intense. As well, as a general practice, the provision of new STL licences begins from
the upper frequency limit of the band 953-960 MHz, whereas the provision of new FWA licences begins
from the lower frequency limit of the band.

The band 953-960 MHz is divided into 55 RF channels with 125 kHz spacing between centre frequencies.
For FWA applications, a minimum of five contiguous 125 kHz channels are necessary. The transmitter
power delivered to the antenna input is limited to 5 watts per RF carrier. Specific spectrum mask and FWA
subscriber antenna characteristics also apply. For more information, visit:

www.strategis.ic.gc.ca/epic/internet/insmt-gst.nsf/vwGeneratedInterE/sf01613e.html and
www.strategis.ic.gc.ca/epic/internet/insmt-gst.nsf/'vwGeneratedInterE/sf02144e.html.

5) Subscriber radio systems in the 1.4 GHz range

Fixed wireless systems in the 1 427-1 525 GHz bands are deployed in many rural areas of Canada to provide
access to voice and data services. These systems are based on point-to-multipoint TDMA/FDD technology
using 3.5 MHz channel bandwidth to provide a payload capacity of 4 Mbits/s per central station equipment,
and up to 28 Mbits/s per system (7 central stations).


http://www.itu.int/osg/spu/ni/promotebroadband/casestudies/canada.doc
http://www.strategis.ic.gc.ca/epic/internet/insmtgst.nsf/vwGeneratedInterE/sf01613e.html
http://www.strategis.ic.gc.ca/epic/internet/insmt-gst.nsf/vwGeneratedInterE/sf02144e.html
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A typical system consists of central stations, repeaters, and terminal stations that can be configured in radial,
branched, or linear topology with a maximum range of up to 720 km.

A typical central station has capacities of 400 to 600 subscribers depending on the grade-of-service objective
and type of data service, which could be n x 64 kbit/s dedicated lines.

Some systems also have integrated sub-systems that operate in the radio frequency band of 950 MHz.

6) Wireless communication systems in the 2.3 GHz and 3.5 GHz range

A spectrum auction took place in Canada in early 2004 for the Auction of Spectrum Licences in the
2300 MHz and 3 500 MHz bands. Five licences in each of 172 service areas across most of Canada,
totalling 848 licences, were auctioned for companies to provide innovative wireless services, such as high-
speed Internet. In each service area, one WCS licence will be available, totalling 15+15 MHz in the band
2 305-2 320/2 345-2 360 MHz. Four licences will be available in the band 3 475-3 650 MHz in each service
area, three licences of 25+25 MHz plus one licence of just 25 MHz. The purpose of this licensing process
was to facilitate the growth of Wireless Communications Services (WCS) in the 2 300 MHz band and Fixed
Wireless Access (FWA) in the 3 500 MHz band in both rural and urban areas, as well as to facilitate the
implementation of new and innovative services.

Equipment in these bands is typically capable of providing data rates from 64 kbit/s to 1.5 Mbit/s or more to
each subscriber.

Many of these products are also capable of providing traditional telephone services. Where there is a direct
line-of-sight from the base to the subscriber station, these systems may be capable of providing service at
ranges of 20 km or more. Some of these systems are also capable of operating without a clear line-of-sight,
albeit at significantly reduced ranges. For further information: www://strategis.ic.gc.ca/epic/internet/insmt-
gst.nsf/vwGeneratedInterE/sf05472e.html.

7) 2.4 GHz and 5 GHz wireless access systems including radio local area networks

Wireless access systems deployed in 2.4 GHz and 5 GHz (5 250-5 350 MHz, or 5 470-5 825 MHz) are
increasingly being used in urban areas for local area network connections as well as hot spot applications.
However, many of these systems are also being used in rural areas. For example, in the band 5 725-
5 825 MHz, some companies deploy point-to-point or point-to-multipoint systems in rural parts of Canada
with e.i.r.p. as high as 4 Watts (consistent with Canada’s domestic technical rules).

In other cases, companies are taking advantage of using 2.4 GHz and 5 GHz technologies to form a
comprehensive network that provides the transmission range necessary to reach some of the rural
communities. In particular, in one case, 2.4 GHz systems are being used as the last mile connection to homes
and offices, while the access points are interconnected using the 5 GHz IEEE 802.11a technology. The
5 GHz transit links are part of a self-configuring wireless mesh network. This enables a wireless backhaul
network to be deployed quickly with increased network reliability and at reduced infrastructure costs.

8) Research and development efforts in Canada

To support the government of Canada’s priorities for connecting Canadians, the Communications Research
Centre (CRC), an agency of Industry Canada, established an R&D programme called the Rural and Remote
Broadband Access (RRBA) Programme. The Programme began in April 2002 and will run until March 2007.
The RRBA Programme’s mandate is to conduct innovative R&D on technologies and systems that will
facilitate rural and remote access to interactive broadband multimedia services.

The RRBA Programme focuses on finding technological solutions in areas of satellite communications,
terrestrial wireless, fibre optics, etc., that can extend broadband services to rural and remote areas in a cost
effective manner; especially where there is currently little interest by the private industry because of the
perceived small return on investment. Proof-of-concept systems and subsystems will be developed with the
participation of public- and private-sector partners to demonstrate the feasibility and advantages of
broadband access in rural and remote areas. Collaborative demonstrations of broadband applications will
also be conducted. Participation in international standards activities will take place with the aim of lowering
the costs of broadband equipment through harmonized operating rules and large-volume manufacturing.


http://strategis.ic.gc.ca/epic/internet/insmt-gst.nsf/vwGeneratedInterE/sf05472e.html
http://strategis.ic.gc.ca/epic/internet/insmt-gst.nsf/vwGeneratedInterE/sf05472e.html
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A number of critical issues have been identified by the programme; these include equipment cost, flexibility,
reach, spectrum availability and interference, standardization and potential international markets. This results
in the need to support a variety of R&D projects dealing with:

- Terrestrial wireless technologies such as WiFi, WiMax and other similar technologies for transport
and “last mile” access.

- Wireless broadband access using frequencies below 1 GHz for better reach in rural and remote areas
due to better propagation characteristics.

- Broadcast transmission technologies such as the use of DTV and an adequate wireless return
channel for broadband access.

- Satellite broadband access technologies, especially related to low cost bidirectional Ka-band
(20-30 GHz) terminals.

- Other broadband technologies such as distribution of RF signals over optical fibre and application
of Software Defined Radio to flexible broadband access terminal.

More details are available from the programme website: http://www.crc.ca/broadband.

9) Nemiah Valley, British Columbia, Canada'”

The Nemiah Aboriginal Wilderness Reserve, in isolated mountain-rimmed Nemiah Valley in central British
Columbia, Canada is the homeland of the Xeni Gwet’in (pronounced “Awney Gwateen’) Native American
Indian community. Within the Reserve, the community government prohibits construction of paved roads,
electric power and telephone pole lines, and commercial logging. To replace the sole narrowband radio-
telephone link then available to community government and residents, the Canadian and British Columbia
governments two years ago jointly funded deployment of wireless medium-speed Internet access (including
feeder/backhaul) to the medical clinic, the school, the community and tourist office (www.xnigwetin.com),
and to several clusters of residences. Telus Communications deployed by helicopter solar-plus-battery-
powered broadband wireless equipment that included one 40-mile, 3.5 GHz feeder/backhaul link, and
four 950 MHz Mbit/s “WL500” multi-sector, point-to-multipoint fixed-access links. The government and
many residents now enjoy Internet services plus multi-channel fax and voice applications. Telus
Communications’ mobile business recently announced a USD 20 million expansion to bring high-speed
mobile voice and data communications to 90% of Canadian communities.'”'

10) Wi-Fi in Ontario Canada”'"

In rural and remote areas where population density prohibits the cost-effective use of wireline broadband
distribution, inexpensive wireless solutions have been used to create broadband access networks of sufficient
size to achieve the economies necessary to sustain the network. Being scaleable, portable, and easy to
deploy, fixed wireless in particular has proven to be a popular technology choice for a number of demand
aggregation community initiatives such as those in Leeds and Grenville Country, South Dundas and Simcoe
County in Ontario.

Although still in a nascent state of deployment, cooperative solutions based on “Wi-Fi” technology present a
possible avenue through which high-speed network access can be deployed at low cost. 44 Informal Internet
access-sharing cooperatives, grounded in websites, at which information on participating is exchanged and
provided, have already sprung up in a number of cities in Canada. Examples include cooperatives such as the
Waterloo Wireless project, whose users have attempted to create a mesh of uninterrupted connectivity via a
dense clustering of nodes, or “hot spots”, and the BC Wireless project which, alongside the usual node maps
and do-it-yourself deployment instructions, has declared an interest in using high-gain antennae to create
point-to-point intercity links that would cobble together community networks into an interconnected

191 oi, Linda and Kreig, Andrew, “International Wireless Broadband Success Stories”, WCAI, July 2003.

T “TELUS Mobility’s Heartland Expansion brings digital wireless phone and data service to small and remote
communities in British Columbia”, Canada English Newswire, July 16", 2003.

12 1TU/SPU, Reynolds, Tad, “Promoting Broadband”, Background Paper, 2003.
www.itu.int/osg/spu/ni/promotebroadband/PB03-PromotingBroadband.pdf
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system 45. Current attempts in Canada to extend Wi-Fi networking to the 10 km and even 20 km range on a
point-to-point basis indicate the possible extension of Wi-Fi as an alternative means for remote community-
dwellers to aggregate demand and share backbone connectivity. Stretching the reach of “Wi-Fi” technology
in a point-to-multipoint arrangement is also being investigated by CRC. One appealing approach is to
down-convert “Wi-Fi” transmission to lower frequencies in the UHF range to take advantage of better
RF propagation characteristics (see subsection 8).

Conclusion

A number of programmes and initiatives are being carried out in Canada to deliver wireless broadband
connections to Canadians in rural and remote communities. Government programmes such as the Broadband
for Rural and Northern Development Pilot Programme and the National Satellite Initiative are only two of
the many programmes that Canada has initiated to promote broadband connections in rural communities. A
number of frequency bands are currently being used, in Canada, for broadband transmission to rural areas
including the 900 MHz, 1.4 GHz, 2.3 GHz, 2.4 GHz, 3.5 GHz and 5 GHz bands. Nonetheless, a number of
issues including cost, climate and propagation (the need for spectrum with propagation characteristics more
suitable for rural areas) can be challenging in the deployment of systems in rural areas.

1I1.2.3 Ecuador
Broadband Wireless Point-to-Point Enterprise Network, Banco del Pichincha, Machala Zone, Ecuador

The Banco Del Pichincha, the largest bank in Ecuador, has established 200 branch offices spread across
Ecuador. To interconnect these, the bank has deployed an extensive private network, containing many
wireless links. The bank stipulates that each link be available 365 days of the year, 24 hours per day, with
reliability at least 99.96%. For many critical links, the bank has deployed “VIP 110-24” broadband wireless
links offered by Wi-LAN. Installed in 2001, these wireless links now have demonstrated reliability
exceeding that stipulation. The VIP 110-24 product incorporates routers, are called “anypoint-to-multipoint”,
or “VINE” routers, which have enabled Banco Del Pichincha to adopt a deployment approach wherein any
endpoint or repeater node already in the network can become the centre of one or more point-to-multipoint
branches. This approach minimizes up-front costs for its evolving network.

1I1.2.4 Mexico
Fixed Wireless Access, Mexico City, Mexico

Mexico City, containing 20 million residents, is one of the densest, largest urban markets in the world.
Fast Internet access (Mbit/s) has not been readily available within much of the metropolitan area.
MVS Comunicaciones, for many years a principal deliverer of TV programming throughout the metropolitan
area and the nation, now is delivering high speed fixed wireless Internet access within the city, across 220 sq.
miles encompassing approximately 10 million of its residents, and including its central business district.
Within Mexico City, many prospective customers are located down in high-building street canyons or
mountain-ridge canyons, and many behind extensive foliage, thus not within wireless line-of-sight of current
and prospective base stations. Hence MVS sought a NLOS wireless technology effective in demanding
terrain. It deployed the MMDS-band 2.5-2.686 GHz broadband NLOS wireless equipment. Within
forthcoming months, the MVS Mexico City network likely will become the world’s largest NLOS network.

II1.2.5 Peru

“USE OF VSAT SYSTEMS FOR TELECOMMUNICATIONS SERVICE RENDERING IN RURAL
AREAS IN PERU”

Introduction

In August 1998, the Guidelines for Telecommunications Market Opening in Peru were approved through the
Supreme Act No. 20-98-MTC, which defined the universal access as a group of essential telecommuni-
cations services to promote the development and integration of the furthermost areas in Pert.

Additionally, the following universal access goals were defined until the year 2003:
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. The installation of 5 000 public telephones in an equal number of rural towns lacking this service,
capable of transmitting voice, fax and data at a low speed, as well as making free calls to emergency
centres.

. The installation of Internet access in 500 rural district capitals'® comprised in the 5 000 towns

previously mentioned.

The Telecommunications Private Investment Supervising Organization (OSIPTEL) through the Telecommu-
nications Investment Fund (FITEL) designed a series of projects under these guidelines, which aimed at
providing fixed telephone services through public telephones and Internet access in district capitals.

FITEL called for International Public Bids, in which participating bidders committed themselves to oversee:
i) installation, ii) operation and iii) maintenance of specific services utilizing the most efficient technology to
allow them to comply with technical specifications.

Peru has particular characteristics that include a great geographic unevenness. Rural operators in charge of
selecting the most adequate technology to comply with technical requirements took this into consideration.
In the end, satellite technology through the implementation of VSAT networks was chosen by participating
bidders.

This document presents a general perspective of the deployment of VSAT networks in Peru through FITEL.

Description of the VSAT network

The VSAT satellite network implemented in Peru’s rural areas operates in the band 10-20 GHz, with a 11,7
to 12,2 GHz up-link and a 14 a 14,5 GHz down link, utilizing a PAS-1R satellite.

The VSAT network has a star-like topology, with multiple remote stations that communicate through a Main
Hub with a FDMA/TDMA DAMA access scheme.

Current data transmission speed reaches 256 kbit/s for the carrier from the Hub to the remote stations
(Outbound — up link), with QPSK and 38,4 kbit/s modulation for the carrier from the remote stations to the
Hub (Inbound — down link) with a MSK modulation. Additionally, a LAN Ethernet port is included which
can reach speeds of up to 10 Mbit/s.

Among the VSAT network’s main components we can mention the following: i) multiple remote stations,
ii) nodal station (Hub), iii) prepayment'™* subsystem, iv) network management system. Figure 26 shows the
simplified diagram of the VSAT network.

19 According to the definition of the IT and Statistics National Institute, district is the smallest territorial division in the
country. It is generally subdivided into urban and rural areas.

1% The prepayment system uses cards with codes (PIN) to make calls. It is necessary for the operator to have an
adequate card distribution plan, as web as ensuring adequate training for the rural population to use the service. The
procedure to make a call can be found in the back of the prepayment cards, and a procedure poster can be found
inside the telephone booths, and also the operator trains users on the proper use of the public telephone and Internet
access (if necessary).
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Figure 26 — Simplified scheme of the VSAT network
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Remote stations are constituted basically by two modules: the external unit (Outdoor Unit — ODU) and the
internal unit (Indoor Unit — IDU), that includes the VSAT. Apart from the energy subsystem and protection
subsystem.

The external unit (ODU) is comprised of the antenna and radio frequency elements that enable
communication between the internal unit (IDU) and the satellite. Some of its components include: i) an
antenna that varies in size from 1,2 to 1,8m'®, ii) a high potency converter, with potency that varies from
500 mW to 1 W'® and iii) low noise converter block.

Services'"” currently being provided include the following: i) voice, ii) fax (Group 3) low speed data, iii) free
calls to emergency centres and iv) Internet access in rural district capitals at a speed of 9 600 Bauds.

Rural operators

As a result of the International Public Bids the subprojects have been awarded to two operators: Gilat To
Home Peru S.A. (formerly named Global Village Telecom.) and Rural Telecom. S.A.C. Table 2 shows the
distribution of subprojects per rural operator.

II1.2.6 United States

1) Fibre to the Home Rural Community Project, Grant County, Washington, US'"®

The Grant County Public Utility District (GCPUD) is building fibre-to-the-home (FTTH) in a rural
community in Washington State. According to the GCPUD, FTTH is assisting small business, educational

19 The size of the antenna depends on many factors (geographic location, satellite coverage, precipitation levels, speed
of data requested, etc). Depending on the case, antennas with a greater diameter are used to improve the system’s
performance.

1% 1W of power in some towns in the Peruvian jungle mainly due to the satellite’s coverage and precipitation levels).

197 Currently, all services rendered by rural operators run through prepayment platforms, except for Internet access,
which is being provided freely to this date.

1% Donna Keegan. “Great Needs: Fiber-to-the-home drives development in Grant County, Wash”, Opastco Roundtable,
July/ August 2002, pp. 50-51.
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institutions, medical facilities and others where other telecom services are offered in a limited capacity. In
March 2000, Washington State passed a state law that allowed public utilities to build fibre-optic networks.
As of March 2003, more than 10 000 meters were passed, and more than 9 200 homes were passed by the
fibre build-out in Grant County. The Grant County Public Utility District had a 43 per cent penetration rate,
with about 4 000 subscribers, as of March 2003. Nearly 100 per cent of the homes have Internet access. And,
nineteen ISPs, two video companies, one telephone company and one security company are providing high-
speed voice, video and data applications. As a result of its broadband buildout, the economic impact has been
significant.

. Over 100 new jobs have been created as a result of the network, creating a USD 9 million economic
benefit for the region.

. As a result of the network, 25% of people with access have purchased a new computer or related
equipment, 72% of people with access have purchased goods or services online and 62% believe
that broadband access improves their children’s education.

. A local chemical plant has reduced executive visits to Sweden from once a month to twice a year
because of video conferencing.

. Point-of-service entities, like gas stations, have decreased credit card processing time.

. Farmers are using the applications to track the market prices of their products and do livestock and
crop research.

. County schools are using the FTTH connection for distance learning, distributing programming,
financial aid information and advising information.

. Medical facilities are transmitting more medical information to doctors and patients faster.

. GCPUD also estimated that every 300 new employees attracted to the region as a result of the

FTTH networks would translate into USD 72 million for the local economy because of the
multiplier effect of consumer spending.

High Speed Satellite Broadband Service for Medical Purpose, Columbia, South Carolina, US'”

On July 1, 2002, Hughes Network Systems, Inc. (HNS), the Advanced Technology Institute (ATI), and the
Columbia Eye Clinic launched a high-speed, satellite broadband service linking medical professionals at the
Columbia Eye Clinic with patients at Beaufort-Jasper-Hampton Community Health Centre in Ridgeland,
South Carolina. The service allows clinic experts to screen the eyes of patients over 100 miles away for
diabetic retinopathy. In the coming years, they plan to screen patients in other parts of South Carolina and
then expand to screenings for glaucoma and other anterior segment diseases. Broadband access will facilitate
the collection of epidemiological data and aid in patient education.

2) Municipal Fibre Optic Network, Kutztown, Pennsylvania, US'"’

The city of Kutztown, Pennsylvania built Pennsylvania’s first municipal fibre-optic network. It is a
USD 4.6 million project, which the city began building in 2001. The network has created competition for
high-speed Internet access, cable TV and telephone service in Kutztown. Kutztown is one of only a handful
of US cities to run fibre to every home and business. The network offers speeds up to 100 megabytes per
second. The network provides residents the ability to monitor home security, pay water and sewer bills and
track their electricity use. Officials also envision video-on-demand and music-on-demand, distance learning
and e-health as applications to be deployed using the new fibre-optic network. In addition, the network will
provide Kutztown’s electric utility the ability to automatically detect the location of power outages and
equipment failures. It also will let the utility use automated meter reading technology. That will eliminate the
need for time-consuming manual checks of the borough’s several thousand electric meters each month.

199 “Healthcare Groups and Broadband Satellite Provider Collaborate to Help Save Eyesight in Rural South Carolina”,
HNS Press Release, July 1, 2002.

"% *Wired in Kutztown — Municipality sells Internet, cable TV and phone service through its own lines”, Christian
Berg, The Morning Call (online), August 4, 2002.
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3) Point-to-point Wireless Broadband Program Turtle Mountain & Fort Berthold, ND & Fort
Peck, MT, US""

Fast Internet access (Mbit/s) has become available within but few of the U.S. Native American Indian
Reservations. To accelerate availability, the U.S. National Science Foundation, through its EDUCAUSE
(www.educause.edu) affiliate and AN-MSI project (www.an-msi.org), recently funded deployment of
wireless fast Internet access to community colleges at several reservations, including necessary
feeder/backhaul. At three, including Fort Peck Community College (MT), the Fort Berthold Community
College (ND), and the Turtle Mountain Community College (ND), the AN-MSI project, led by Dandin
Group CEO Dewayne Hendricks, deployed U-NII band (5 GHz) “Canopy” broadband wireless equipment
offered by Motorola, both 20 Mbit/s feeder/backhaul links and 10 Mbit/s access links. Each network soon
will be extended to more community sites, perhaps then households.

4) Example of Fixed Broadband Wireless Implementation in the United States

The city of Forth Wayne, Indiana, is the second largest city in the state of Indiana. The local government and
private sector of this city concluded that it was necessary to establish a regional capability to provide
businesses and residents in the metro area access to high-speed broadband services at reasonable cost as such
a capability was essential to economic development. It was considered that ubiquitous broadband
deployment would bring valuable services to businesses and consumers, stimulate economic activity,
improve local productivity, and improve education.

This was accomplished through the Indiana Data Centre. The criteria for the technology to implement this
were: 1) No public financing, but use of public facilities; 2) digital structure; 3) Always on and ubiquitous,
4) able to evolve new users; 5) able to address interference issues.

After much evaluation of alternative technology solutions, the Motorola Canopy product was selected. This
BWA concept:

. Uses a cellular-like concept with more access points close to the ground.

. Mitigates interference in unlicensed bands.

. Provides a modular design for expanding the system with ease of installation (one day).
. Very cost effective.

. Scaleable bandwidth on demand up to 2 Mbit/s.

L3  Asia

II1.3.1 Australia

1) “Networking the Nation” Broadband Program and Regional Mobile Phone Program

Also in Australia, the government took a step toward creating demand for broadband-delivered applications
through its “Networking the Nation” program. Part of the overall Commonwealth of Australia’s National
Broadband Strategy, the Networking the Nation Program Australia program that provided nearly
AUUSD 180 million Australian dollars to non-profit organizations to support activities and projects designed
to address a range of telecommunications needs in rural, regional and remote Australia.''? It included a
strategy for deploying public Internet access, videoconferencing facilities to the general public and female
health facilities, training, building parts of a new telecom backbone, helping municipal and county councils
provide government services, and providing money for community telecommunications centres that will
assist people with disabilities to access the Internet.'"

"' Courtesy of Motorola and Linda Loi, WCAL.

112
See:
www.dcita.gov.au/Article/0,,0 1-2 3-4 106337,00.html and
www.newconnections.gov.au/download/0,6183.4 113958,00.doc for more information.

'3 OECD Report, “Broadband Infrastructure Deployment: The Role of Government Assistance”, November 14, 2001.
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Another initiative by the Australian government designed to improve the level of telecommunications
services in rural and regional Australia is the Regional Mobile Phone Program. This AUUSD 50.5 million
program provided AUUSD 20.4 million improved 3™ Generation CDMA mobile voice and high-speed data
coverage to 31 towns that currently have inadequate coverage and to 24 towns that have no existing
coverage. Other mobile phone coverage provided under the USD 50.5 million Regional Mobile Phone
program includes:

. spot coverage for selected regional highways;

. funding to improve mobile phone coverage in the south west of Western Australia under the
Wireless West project; and

. a satellite mobile phone handset subsidy scheme.

2) Telstra’s Broadband Acceleration Program, Australia

Telstra, a major telecommunications operator in Australia, has established a broadband policy which
allocated up to AUUSD 30 million in cash and bandwidth to accelerate the development of technology that
will stimulate broadband growth in Australia.'"* Under the deal, Telstra will contribute AUUSD 10 million in
cash, AUUSD 20 million in bandwidth, and it has committed to match equivalent industry contributions to
the program with further support of up to AUUSD 15 million over five years. The goal of the Telstra
Broadband Strategy is to stimulate and accelerate the development of new and innovative applications, tools
or technologies with wide appeal for broadband delivery to Australian businesses and consumers. This in
turn will stimulate subscriber growth and ultimately mean more revenues for Telstra resulting in a win-win
situation for both consumers and the private sector.'"

3) “Reach for the Clouds” Broadband Program, Melbourne, Australia

In Melbourne, a local initiative of GreenPC, called “Reach For The Clouds,” aims to deliver to each of
770 homes in the low-income housing project called Atherton Gardens a refurbished computer completely
free of charge and the chance to get online. All of Atherton Gardens has been wired with an ADSL
broadband system. Residents are able to use e-mail and a community intranet service free, but they pay to
connect to the web. The project is using refurbished computers to enable a whole community to access the
web. The project’s aims are to provide all residents with free access to a PC in their own home, establish a
local community computer network (Intranet), provide access to Internet telecommunications (Internet), train
residents in computer use, enable community management of the network and establish social enterprise
opportunities. If successful, GreenPC will deploy similar networks in Melbourne’s 13 other poor housing
developments.

4) Personal Broadband Australia

In March 2001 the Australian Communications Authority (ACA) conducted an auction of 2 GHz (3G)
licenses covering all major cities in Australia and applying for 15 years from October 2002. ACA’s 2 GHz
spectrum allocation was consistent with the ITU’s recommended frequency arrangement for spectrum
identified for IMT-2000'"® and adhered to their technology neutral spectrum policy that allows Australian
licensees to deploy any technology that meets the adopted emissions and coexistence requirements.
The ACA awarded five licenses as a result of this auction, including a license to CKW Wireless which was
established in February 2001 with the objective to roll out the iBurst™ technology across Australia. By June
2002, CKW had been renamed Personal Broadband Australia (PBA) and formed into a consortium
partnership that includes Ozemail, Vodafone, Crown Castle, TCI, UT Starcom as well as the shareholders.
After a one-year trial that was successfully completed in November 2003, a “soft launch” was initiated in
December 2004 and the fully commercial iBurst service was launched on March 19, 2004.

"4 “Telstra Sets Up Broadband Fund”, www.dialelectronics.com.au/articles/8/0c00e78f.asp, June 21, 2002.

15 See: www.broadbandfund.telstra.com/about_home.htm for more information, as well as a list of funded projects.

"¢ See ITU-R Recommendation M.1036, “Frequency arrangements for implementation of the terrestrial component of
International Mobile Telecommunications-2000 (IMT-2000) in the bands 806-960 MHz, 1710-2025 MHz, 2 110-
2200 MHz and 2 500-2 690 MHz”.
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PBA is delivering a new paradigm for access to the Internet and corporate information where people are able
to rely on secure high-speed connectivity wherever they are and whenever they want. Not only does this
greatly enhance the utility of many existing data applications, it enables the development of exciting new
applications that could not exist until iBurst came into existence. PBA is a network builder and service
provider. Its iBurst network offers the first commercially available service of its kind in the world. Based on
patented technology from ArrayComm and using equipment supplied by Kyocera Corporation, the iBurst
network uses state of the art High Capacity-Spatial Diversity Multiple Access (HC-SDMA) technology that
is being standardized by the Alliance of Telecommunications Industry Solutions (ATIS), an ANSI-accredited
standards development organization. HC-SDMA systems make far more efficient use of radio spectrum than
previously developed mobile radio telecommunications systems, allowing each radio node to provide up to
1 Mbit/s broadband service to thousands of users simultaneously. With PBA’s iBurst service subscribers can
maintain their connection whether moving between rooms or between suburbs — the network supports
seamless handover between radio nodes at vehicular speeds, thereby providing a fully mobile service.

PBA is a wholesale provider of iBurst connectivity, concentrating on its strengths of establishing and
managing its network infrastructure. It re-sells its service via selected Channel Partners who are specialists in
the provision of ISP and mobile services. PBA is positioned to be the market leader for mobile broadband
Internet services in Australia. With its unique iBurst technology, PBA is able to offer connectivity to the
Internet or corporate data at a cost and quality that has previously only been available though fixed
connections.

II1.3.2 Bangladesh: Access technologies for broadband telecommunications

Foreword

Bangladesh is a developing country situated in south-east Asia, where telecommunication is one of the
booming sectors. Being a densely populated country, Bangladesh has the advantages of greater coverage.
Bangladeshi people are very enthusiastic to know about the recent developments in any sectors especially in
telecommunication. They try to adopt new technologies when rolled out.

Infrastructure

The infrastructure for accessing broadband technology in Bangladesh is not satisfactory though more than
75% people lives in the rural and remote areas. The city dwellers are getting the advantages of all the latest
technologies but the rural people are deprived still. It is not possible for a country to move ahead, leaving this
large number of rural people unconnected. Bangladesh has 6 Mobile operators and 13 PSTN operators.
Among them 5 (five) mobile operators uses GSM technology and 1 (one) uses CDMA technology. The BTS
coverage area of the different operators is more than 90% of Bangladesh.

Technologies

It will be better if Bangladesh goes for air interface technologies like Broadband wireless Access (BWA) and
Third Generation (3G) network. At present, most of the mobile operators are ready to migrate to 3G
technology. The existing mobile operators in Bangladesh use 2.5G networks. It will not be a tough job for
the operators to migrate their existing 2.5G network to 3G. Operators just need to have an overlay on the
existing 2.5G network. Bangladesh Telecommunication Regulatory Commission (BTRC) has already started
working on 3G licensing guidelines. BTRC will issue the 3G license(s) to the operators after the completion
of 3G guidelines. A new access technology which is suitable in Bangladeshi context is Broadband Wireless
Access (BWA) or WiMAX. BTRC has already awarded 4 (four) BWA licenses and they have already started
working to meet the roll out obligations. Wi-Fi is another access technology used in Bangladesh which is
cheaper then WiMax and it is becoming popular day by day. People can easily use this technology because
most of the latest communication devices are Wi-Fi enabled. At present the metropolitan cities and towns in
our country are cluttered with hazardous overhead optical fibre / cables. Use of multiple optical fibre / wired
networks in the same area by the multiple ANS operators causing duplication of effort using national
resources. Therefore, to de-clutter the city areas and towns, minimizing the duplication of national resources,
the license of Nationwide Telecommunication Transmission Network has been awarded to 1 (one) company.
The incumbent operator Bangladesh Telecommunications Company Limited (BTCL) has started providing
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DSL service in Bangladesh.Bangladesh will continue to work to develop the access technologies for
broadband telecommunications, especially for the rural people. ITU can help Bangladesh in this regard.

II1.3.3 China: The Development of Broadband Services and Applications in China
Broadband Service Development in China

Vigorously driven by such leading Chinese broadband operators as China Telecom and China Netcom, the
Chinese broadband service market is progressing from the phase of market cultivation to one of rapid expan-
sion. According to statistics provided by China’s Information Industry Ministry, there were only 3.34 million
broadband subscribers in the entire telecom market in 2002.

A year later, however, the figure had shot up to 11.15 million, and a further 6.58 million new subscribers
were added in the first six months of 2004, bringing the total up to 17.73 million (source:
www.mii.gov.cn/mii/hyzw/tongji/yb/tongjiyuebao200406.htm), with some 80 per cent of them being ADSL
subscribers.

Thanks to the strong impetus given by China Telecom, China Netcom and other broadband operators, the
Chinese broadband market is rapidly entering a period of fast growth, as evidenced by:

- the broadband subscriber base having topped the ten million mark by the end of 2003;
- China’s Internet international gateway bandwidth having reached 27 GB in 2003;

- the gradual spread of broadband applications, including numerous varieties of high-capacity video
software, gaming applications, etc.;

- the diligent efforts on the part of Internet application suppliers and operators in search of a
cooperative mechanism, which have led to the mushrooming of businesses specialized in broadband
application content, the emergence of an eco-chain for the broadband Internet industry, and conside-
rable progress in the quest for an operating model for value-added network services.

The subscriber base explosion has fuelled the expansion of the broadband equipment market, where
operators have found incentives to engage in volume procurement that has resulted in constant cost-cutting.
The price per ADSL line has fallen consistently, from as high as 1 800 RMB yuan (about USD 200) in 2000
to 1 000 RMB yuan (about USD 120) in the second half of 2001, and thereafter to 600 RMB yuan (USD 72)
in the first half of 2002, 550 RMB yuan (USD 66) in the second half of 2002, 430 RMB yuan (USD 52) in
the first half of 2003, and finally to as low as 320 RMB yuan (USD 39) in the second half of the same year.
The low price of broadband equipment has led to a significant reduction in the operating costs of the
operators, leaving room for them to cut prices and thus further whet the appetite of consumers. It is evident
that the Chinese broadband subscriber base has embarked on a period of self-sustainable growth.

According to a report by the Academy of Telecommunication Research under the Information Industry
Ministry of China, the number of subscribers nationwide is expected to reach 51.15 to 58.40 million in 2006,
representing a 358 to 423 per cent increase over the 2003 figure.

Table 1 — Forecast of Chinese broadband subscriber growth in the period 2004-2006 in millions

2004 2005 2006

Optimistic Broadband access 25.28 40.79 58.40
estimate users

Annual growth 107% 61% 43%

rate
Conservative Broadband access 23.19 36.32 51.15
estimate users

Annual growth 90% 57% 41%

rate

Source: Academy of Telecommunication Research under the Information Industry Ministry of China.


http://www.mii.gov.cn/mii/hyzw/tongji/yb/tongjiyuebao200406.htm
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Broadband application development in China

Several years of stiff competition in the Chinese broadband market have brought home to operators the fact
that the key driver for broadband service development is the application side rather than access alone, and
that it is therefore imperative to put in place an integrated broadband industrial chain model to enable sound
and sustainable development of the broadband market. Out of the competition and consolidation that took
place in both 2003 and 2004, there emerged in the Chinese broadband market a broadband value chain
composed of equipment suppliers, telecom operators, value-added service providers and content suppliers.

During 2003 and 2004, the Chinese broadband industrial chain made good progress with China Telecom’s
“ChinaVNet”, China Netcom’s “TTZX” and other broadband brands and operating models introduced and
brought into operation, and with the broadband market shifting its focus from increasing access to
developing broadband applications. The consolidation of the broadband industrial chain implemented by
both China Telecom and China Netcom, two leading suppliers in the Chinese broadband market, will have a
decisive impact on the development of that market.

. China Telecom’s “ChinaVNet”

As a nationally unified application service brand and a charging model for information and application
services, ChinaVNet (www.chinavnet.com/chpage/c1/), by making use of a mutually beneficial model, helps
value-added Internet service providers, content providers and telecom operators achieve their business value
together.

By taking full advantage of its subscriber, network and application support platform resources as well as its
sales network, customer service and promotion channels, China Telecom hopes to create a friendly
ecosystem for Internet industry development, develop a new business model for Internet services and provide
its Internet users with a rich array of content and information application services by consolidating the
content and applications from its partners, with a view to bringing benefit to all parties concerned, namely
users, ChinaVNet partners and China Telecom itself.

Aiming to be at the same time entertaining, informative and of practical use, ChinaVNet’s content and
applications cover a wide range of trades and sectors, including entertainment, education, securities,
consulting, e-commerce, public services, business applications, etc. Advocating the concept of “sharing
resources, drawing on each other’s strengths and working for the common good”, and adhering to the
principle of “openness” and “consolidation”, ChinaVNet has created a win-win business model through
which the service providers and a host of other partners who make up the links in the industrial chain are
able to fulfil their own business targets. Meanwhile, China Telecom has also made publicly available its
resources, such as its network, subscriber base, charging channel, extensive sales network, customer care and
promotion channels, and has provided service providers with such services as user authentication,
authorization and fee collection on their behalf. Moreover, China Telecom will do all it can to deliver to
service providers a package of convenient services including, among others, network access, IDC, media
distribution network and media exchange.

Since China Telecom declared it ready for commercial use on 15 September 2003, ChinaVNet has been
commissioned in Guangdong, Zhejiang, Jiangsu and other provinces and municipalities. By the end of
December 2003, China Telecom had become the largest operator in the domestic broadband market, with a
total of 7.35 million broadband subscribers of whom nearly 3 million were registered ChinaVNet
subscribers. Over 260 partners have entered into contract with ChinaVNet. Of the 263 SP partners nation-
wide, 28 work directly with ChinaVNet’s national centre. In 2004, ChinaVNet will access more than 100 SPs
via its national centre platform and give priority to the launch of four product lines, namely broadband
entertainment, online gaming, instant communications and enterprise applications, to which end it will build
the largest broadband entertainment platform, online movie supermarket and music library in China,
establish a unified online gaming prepaid credit system in an endeavour to bring under its coverage 80 online
games from operators including the top 40 online operators in China by the end of 2004, and intensify efforts
to develop services such as instant communications, e-mail, online anti-virus protection and distance
learning.


http://www.chinavnet.com/chpage/c1/
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. China Netcom’s China Byte

As a countermeasure in response to China Telecom’s ChinaVNet, China Netcom joined forces with a
number of investment companies to set up the China Byte Corporation in Beijing in February 2004.
“TTZX”, a broadband portal built through meticulous effort on the part of China Netcom, went into
operation at the same time, marking the initial move by China Netcom towards broadening its value-added
broadband service strategy. The TTZX website targets ordinary Internet users and delivers specialized
broadband information services through a TV-channel-like mechanism with unique content that is
“TV-centric, entertaining, family-based and high in quality”. What TTZX aims to achieve is, first, to address
the needs of ordinary consumers and home users; second, to develop a service and specialized content
delivery system that is as easy to operate as TV channels, in order to facilitate user network access; and third,
to supply an ever-increasing number of broadband multimedia video services.

China Byte is a limited liability company incorporated by China Netcom, IDG and a number of other world-
renowned investment companies, mainly providing such services as Internet content, broadband content,
game channels billed to calling parties, the channel-based China Netcom broadband portal and value-added
telecommunications.

The China Byte Corporation will offer three categories of service, namely broadband portal, value-added
voice services (such as the nationwide voice service mainly accessed by a centralized number 116XX,
telephone commerce, calling centre and telephone information inquiry service, etc.) and value-added
wireless services (mainly SMS and meeting coordination services), of which the voice services and the
broadband portal will be launched first. China Byte will adopt the same operating approach as China
Mobile’s “Montenet” and will partner with numerous SPs across the country in an effort to supply a massive
amount of multimedia information in addition to the narrow-band information already delivered, thereby
fully reflecting its business concept of giving overriding importance to the application side in rendering
content service.

Following the principle of taking on projects on a selective basis, China Netcom has been diligently looking
for a cooperation model of benefit to all. Apart from TTZX, it has explored other ways of cooperation in its
search for still greater breakthroughs in broadband applications.

Cooperation model 1: In the light of the market situation and service capabilities, China Netcom is engaged
in further development of the already consolidated software, modem and other products from user-end
equipment suppliers in order to provide a better quality of service to broadband access users. In conjunction
with well-established computer and terminal vendors, China Netcom has started to develop simple network
access terminals to lower the access threshold for users. As a result, China Netcom and its partners have
introduced co-branded computers with embedded broadband access capabilities, bundling the sales of
terminal equipment with that of broadband services.

Cooperation model 2: China Netcom cooperates extensively with the outside world and gives full
consideration to user needs in its development, upgrading and management of content channels.

Cooperation model 3: By creating an industrial chain, China Netcom and the provincial communications
companies will jointly build a centralized network service platform to provide access, authentication and
billing services to other enterprises, and to promote bundled sales of terminals and broadband services in
cooperation with ICPs/ISPs and terminal manufacturers.

1114 Europe

111.4.1 eEurope Action Plan 2005

The eEurope initiative was first proposed by DG INFSO (Direction Générale — Information Society) at the
end of 1999 and endorsed by the European Council in Feira in June 2000. The main objective of eEurope is
an ambitious one: to bring every citizen, school and business online and to exploit the potential of the new
economy for growth, employment, and inclusion. The first eEurope Action Plan, 2000-2002, had three aims:
a cheaper, faster, more secure Internet; investment in people and skills, and greater use of the Internet. It
consisted of 64 objectives and nearly all were successfully reached by the end of 2002.
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The second stage is the eEurope 2005 Action Plan, which was endorsed by the European Council in Seville,
2002. The eEurope 2005 objective is that Europe should have modern online public services
(e.g. E-Government, eLearning, eHealth) and a dynamic eBusiness environment. As an enabler for these,
there needs to be widespread availability of broadband access at competitive prices and a secure
information infrastructure.

eEurope 2005 objectives

The objective of the new Action Plan is to provide a favourable environment for private investment and for
the creation of new jobs, to boost productivity, to modernise public services, and to give everyone the
opportunity to play a role in a global Information Society. eEurope 2005 aims to stimulate secure services,
applications and content based on a widely available broadband infrastructure.

The challenges of eEurope 2005

The Information Society has a vast untapped potential for improving productivity and quality of life. This
potential is growing due to the technological developments of broadband and multi-platform access, i.e. the
possibility of connecting to the Internet via other means than the PC, such as digital TV and 3G mobile
phones. These developments are creating significant economic and social opportunities. New services,
applications and content will create new markets and provide the means to increase productivity and, as a
direct result, growth and employment throughout the economy. They will also provide citizens with more
convenient access to information and communication tools.

The targets of eEurope 2005

eEurope 2005 applies a number of measures to address both sides of the equation simultaneously. On the
demand side, actions on eGovernment, eHealth, eLearning and eBusiness are designed to foster the
development of new service. In addition to providing better and cheaper services to citizens, public
authorities can use their purchasing power to aggregate demand and provide a crucial pull for new networks.
On the supply side, actions on broadband and security should advance the roll-out of infrastructure.

One of the key areas covered by eEurope 2003 is broadband.:

Currently, the most common way to access the Internet is through dial-up connections, a narrowband service,
which uses the existing local telephone network and is mostly charged on the basis of time. The main
challenge ahead is to accelerate the transition from communications based on narrowband networks to
communications based on broadband networks, providing high-speed and always-on access to the Internet.
While large corporations have completed their transition to broadband, the focus must now be on the mass
market to ensure that broadband becomes available to all homes and SMEs.

Broadband stimulates the use of the Internet and enables the usage of rich applications and services. Its
benefits spill over to the areas of e-business, e-learning, e-health and e-government, improving the
functionality and performance of those services, and further extending the use of the Internet. As such, it is
considered the crucial infrastructure for realising the productivity gains that a more effective use of the
Internet can deliver.

To reach everybody, broadband policy must also take into account the potential of the emerging alternative
communication platforms such as 3G and digital TV. This multiplies the channels through which people can
access broadband and benefit from it, contributing to the achievement of an Information Society for all.

Measures taken under the eEurope 2005 Action

The eEurope action plan is based on two groups of measures which reinforce each other. On the one hand, it
aims to stimulate services, applications and content, covering both online public services and e-business. On
the other hand it addresses underlying broadband infrastructure and security matters.

(see www.europa.eu.int/information_society/eeurope/index_en.htm)

heEurope Action Plan Implementation in Spain: Program “Internet Rural”

In March of 2002, the European Council of Barcelona put together a strategic plan for the development of an
Information Society throughout Europe by the year 2005. In June of 2002 the plan of action for eEurope was


http://europa.eu.int/information_society/eeurope/index_en.htm
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approved and at this time the program “Internet Rural” was established. The goal of this project was to install
a series of public internet access points that would permit all citizens within their given regions to access the
internet, preferably using a broadband connection.

The objectives of project Internet Rural are to establish the following:

. Connectivity to broadband internet services
. Centrally located public access points

. Installation and maintenance services

. Central command and control centre

. Service portals for rural areas

. Optional extensions for connectivity

. Financial Resources.

A simulation of “Internet Rural” was conducted based on the following criteria:
. Simulation was carried out in municipalities that are not covered by ADSL or Cable

. To guarantee the coverage of no less than 40% of the population that does not have present access
to Broadband Internet

. This study and the above criteria were established for municipalities of 1 200 inhabitants or greater.
In the event that municipalities were smaller, such as 800 or 500 inhabitants, expectations were
lowered with regards to the 40% or more coverage target.

The total impact of the program is summarized in the following figure 27:

Figure 27
Present State Implementation of % Final State Without
Without DSL the Program Implemented Access to Broadband
Population 5.177.305 3.808.231 73.56% 1.369.074
Municipalities 6.414 1.853 28.89% 4.561

II1.4.2 Ireland
South West Regional Authority Broadband, Ireland'"’

The South West Region of Ireland comprises an area of 12 100 sq. kilometres and has a population of
580 000 people, over half of whom live in the City of Cork and its immediate environs. As with many
modern economies, a high level of the region’s commercial and industrial activity is centered in the regional
capital and it’s Metropolitan Area. The agricultural economy is under pressure and the sector no longer
provides a means of sustainable livelihood for many farmers, particularly those in the more remote areas. In
regions such as these telecom companies have concentrated on the core populated areas since they provide
the best commercial or financial returns.

The South West Regional Authority (SWRA) has twenty four elected representatives and has responsibility
to promote the coordinated delivery of Public Services in the region. In the course of its work in the
development of the Information Society, the SWRA recognized that even with completely free market
operations, telecommunications providers are not likely to be prepared to bring broadband to marginalized

"7 McAleer, John, “Local communities providing broadband for themselves”, www.swra.ie/broadband
jmcaleer@swra.ie, June 2003.
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areas since the chances of profitability are slim. They also realized that financial incentives to attract new
market entrants are also not always successful, particularly when the rural market is small. These were the
circumstances which moved the South West Regional Authority to try and do something for itself —
something different.

Its research pointed to the slow rollout of DSL technology only planned for towns with a population in
excess of 6 000 persons.

Since the majority of towns in South West Ireland have populations far less than 6 000, the SWRA further
looked at the growing preference for wireless around the globe, and the availability of broadband from
satellites. The SWRA decided to try and combine both, with an intelligent interface. In late 2002, the
Regional Authority made a proposal to the European Space Agency to undertake a research program relating
to the combined usage of Satellite and wireless technologies, the results of which would be of value to many
regions experiencing difficulties in getting broadband to remote towns. This proposal was accepted and the
SWRA began work on the South West Broadband Project, in February, 2003.

The proposal was to test satellite as a means of accessing broadband, to validate the technology across a
range of field trials in areas of e-government, business support, e-Medicine and Distant Education. SWRA
was fortunate to receive many offers from major players in the satellite and wireless communications field to
participate in the program. Fourteen field trials are now operational and satellite technology is used in
conjunction with wireless local area networks to provide broadband access.

A principal economic advantage of its program is that typically a satellite/ wireless system can be installed in
just a few days and the total cost of creating a satellite fed wireless LAN is of the order of € 25 000. The
SWRA contrasted the rollout of this technology with that of fibre where the cost of laying a plastic duct is of
the order of € 150 000 per kilometer and then further substantial costs are involved in providing the fibre,
lighting it and then making the “last mile” connection to users. The economics of SWRA’s approach are
such that the annual cost, including installation, of operating a satellite/wireless local area network, can be as
low as € 20 000 per annum. On this basis with a total of 40 customers, connection charges can be as low as
€ 25 per month for home users and € 60 per month for small businesses.

The SWRA market approach is one of product and service sustainability, on a not for profit basis, reinvesting
revenues from the service into the rollout of Satellite and Wireless Broadband to even smaller communities.
The SWRA has also adopted a highly inclusive approach with local communities, who will partner with
them in each town, to develop and agree on terms and conditions of service, in consultation with local
community representatives. The Local Authorities in the region are also partners and provide premises for
housing the equipment. The success of the broadband program undertaken by the South West Regional
Authority has led the agency to seek its own telecom operator license and one of its main conclusions is
“think about doing it for yourselves” and advises any interested partners to speak to them for more
information.

II.4.3 Norway

1) eNorway Action Plan

Also in Norway, according to the eNorway Action Plan, the government’s goal is that broadband is available
on the market in all regions of Norway. Primary schools, public libraries and local authority administrative
services shall be given the option of broadband connection at a competitive price during the course of 2005.

By the end of 2003, all colleges of secondary education shall also be offered an equivalent scheme''®. A key
priority of the government also will be to stimulate broadband rollout in Norwegian municipalities for use by
local authorities. The public sector’s extended use of broadband communication is supposed to significantly
contribute to a well-functioning broadband services market, making the broadband services more available
for small and medium-size enterprises, as well as consumers.' "’

18 See: www.odin.dep.no/archive/nhdvedlegg/01/03/eNorw040.pdf.
19 Qee: www.hoykom.net.
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2) Modalen Project, Norway

In Norway, the Modalen Project, which was started in 2000-2001 by a consortium of information technology
companies in Modalen, Norway, provides Internet through broadband networks. Because the closest major
city to Modalen is over an hour away, the project’s intent was to provide every family, company, public
department, organization, school and institution in the 400-person city access to broadband technology using
the TV set as its user interface. As a result of the project, a May 2001 Gallup poll showed that Internet access
on the job, at home and at school was higher in Modalen than in the rest of Norway, and Modalen residents
were online more than the rest of Norway.'*

1I1.4.4 Sweden

Sweden has a long and strong tradition in IT and Telecommunication. It was an early user and a leader in
fibre optics in the end of 80:ies and beginning of the 90:ies very much depending on efforts made by
Ericsson and Telia in cooperation with University Research. Sweden was early in using PC :s at home and
has today one of the highest PC penetrations per capita in the world.

In mobile communication Sweden was one of the early adopters together with the other Nordic countries and
Ericsson together with Nokia from Finland are among the leading suppliers in mobile system and terminals.
During the 90:ies the government took a number of steps to deregulate the market in telecommunication and
Sweden is today one of the most deregulated countries in the world with the market supervised by the
regulating authority PTS (Post och Telestyrelsen).

The situation in Sweden today is characterized by a fierce competition in the broadband marketplace, 20% of
the private households have got broadband and the biggest operator is TeliaSonera with a market share of
42%. TeliaSonera uses dominantly DSL and has almost monopoly on the cupper access network but must by
law offer it to its competitors. The second largest operator is Bredbandbolaget with 23% and the biggest
FTTH network in Sweden. In the enterprise sector TeliaSonera, Song Network and Telenor are the major
players. Sweden has more than 200 operators, the majority of them are owned by communities or their
energy companies serving the local city region. The major access technologies are DSL (market share of
55%) and FTTH, (almost 20%, based on LAN and Ethernet technology). In connection with the government
supported broadband program a separation exists between the role of being a network owner and a service
provider i.e. an end user can choose between many different service providers and vice verse.

Sweden is on the threshold to introduce a multi service converged network offering Internet, telephony and
TV, triple play, all based on IP. Some DSL operators include VoIP in their service package today and are
even discussing TV, the TV operators on the other hands that today offers normal TV and Internet access
have started to implement VoIP over their coaxial network.

FTTH access with triple play services is available for some small scale commercial operations.

Broadband access is in Sweden a cornerstone for implementing 24 h e-governance services, to be able to
rationalize the health sector by e-health, to offer remote education and to strengthen the local democracy and
access to local information.

The introduction of triple play has opened up a market for companies developing IP based Set Top Boxes
and Home Gateways as spin off from Ericsson and Telia research activities. As example 42 networks
together with Ericsson developed an end-to-end broadband access solution for the connection of various
types of subscriber equipment to the Internet.

The move to a broadband network based on IP that is a convergence between Internet, Telecommunication
and Broadcasting creates of course a number of challenges for the research community. To verify the service
and infrastructure requirements various testbeds with real end users have been implemented in Sweden. As
example the research institute Acreo’s national broadband testbed involves more than 15 vendors, more than
15 operators, more than 10 universities and a number of public authorities.

As an example of a broadband installation in the north of Stockholm Sollentuna Energy provides a network
with more than 12 000 installed broadband access terminals. Examples of current services are: Internet (with

129 Norwegian Gallup Presentation, OECD workshop on broadband, December 5, 2001.
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4 ISP:s), TV (up to 18 channels), movies (video on demand), Intranet for local information and broadband
telephony.

Typical broadband access installations are based on a 42 Networks broadband access solution providing end-
to-end quality, security, simplicity and management. Ericsson’s end-to-end broadband solutions enable
operators and service providers to build a base for Fast Internet, Video on demand, telephony (VoIP) and
other broadband services. The portfolio consists of 3 parts: the Digital Residential Gateway (DRG), the
Broadband Telephony Enabler (BTE) and Device Management System (DMS), as illustrated in Figure 28.

Figure 28 — 42 Networks Managed Broadband Telephony Solution
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Digital Residential Gateway (DRG)

Digital Residential Gateway (DRG) units can be connected to the IP-network either with modems
(e.g. for xDSL, CaTV or Radio transmission) or optical/electrical converters for single or multimode fibres
(e.g. for Ethernet connection). DRG units allow end users to continue with their existing analog phones or
fax machines, while calling with high quality over an IP-Network. To each telephony port up to 5 telephone
sets can be connected in tandem. By connecting a set top box to one of the Ethernet ports e.g. Video on
Demand can be delivered simultaneously with telephony and fast Internet. The ports also give the end user
possibility of connecting several computers and printers to the unit. DRG units with built-in optical/electrical
converters allow fibre To The Home/SoHo installations.

For various applications a number of different DRG versions of plug-and-play units have been developed
with up to four Ethernet ports and two telephone ports suitable for the connection with Unshielded Twisted
Pairs (up to 100 m ) or multimode fibres (up to 2 000 m ) or single mode fibres (up to 15 000 m).

The DRG Element Manager enables an operator or service provider to manage and configure up to 200 000
installed DRG units remotely. An operator can set parameters regarding e.g. VLAN, IP-telephony and packet
filter using SNMPv1 messages as well as initiate remote software updates.

The residential network in Figure 29 is connected across copper wire to a Digital Subscriber Line Access
Multiplexer (DSLAM) using an Ethernet connection between the xDSL modem and the DRG22 unit. The
Exchange terminal (ET) signals are transmitted on a fibre net to the IP router and Virtual LAN. The
operators management system controls the DRG and DSLAM managers to secure end-to—end management.
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Figure 29 — Example of DRG implementation
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The Broadband Telephone Enabler (BTE) is the central component in an end-to-end VoIP solution,
consisting of a carrier class Gatekeeper, Gateway and Element Manager. The solution is based on the most
common standards today. Some of the outstanding facilities are scalability, capacity, redundancy and range
of services.

A number of Ericsson/42 Networks solutions can be integrated with the end-to-en VoIP solution product
portfolio, including Public Ethernet equipment, active and passive equipment for fibre networks and Ethernet
xDSL Access solutions.

The DRG and BTE Systems together with the DRG/BTE Element Managers are one of the few solutions for
broadband telephony and services on the market focusing on the network aspects to achieve a high level of
security, high quality of service (QoS) and a business case based on remote management and software
updates of the Customer Premises Equipment (CPE).

I11.4.5 Israel: 802.16 Deployment in Rural Areas

IEEE 802.16a is a high capacity standard utilizing OFDM/OFDMA technology on both the Upstream/return
and Downstream/forward, with the potential of delivery of a high aggregated data rate in excess of 18 Mbit/s
on a channel of 8 MHz bandwidth (average of 2.2 bit/(s*Hz)). Compared to known advanced generation
system in stationary applications (2 Mbit/s), IEEE 802.16a has tenfold capacity which can be shared by a
large community of users, spread over a wide geographical area, ideally used in rural areas or in highly
populated areas.

The system is a highly adaptive system, employing different modulation schemes (nQAMs) and error
correction codes (Viterbi, RS and Turbo Codes) with different coding rates. Dynamic resource allocation
ensures optimal allocation of the required bandwidth, which fits current user application. The system can
support a wide range of telecommunication applications, such as fast internet, video conferencing, VolP,
e-commerce, VoD, etc. The following contribution describes a typical multi-phase deployment of the infra-
structure for developing countries, where the laid down infrastructure — of Base Stations (BS) and
networking among Base Stations— is optimised to keep infrastructure cost to a minimum level, while
supplying IP telephony and reliable Internet services. In addition, the design is modular and scalable in order
to allow multiplication of the deployment to additional areas without resorting to any changes, on the system
level design and/or the frequency planning.



116 Bomnpoc 20-2/2

Basic assumptions for rural deployment:

. Deployment in a typical rural area in low populated where 100-200 people live per sq. km
(20-40 households), a penetration rate of 80%, and 25% of the subscribers (households) are active
in the same time (4-8 households per sq. km).

. Suppose that the total area of coverage extends over 125 km by 125 km divided into four 62.5 km
radius areas. Initial launch will start in one of the four areas.

. The Infrastructure should support an initial launch for 31 250 active households (in two phases).

. The Infrastructure should be scalable to support up to 125 000 households in the four regions. Data
rate allocated for each household is 128 kbit/s.

. In Phase-1, 15 625 households in one area will be serviced by 31 Base Stations (providing full tele-

communication services); each deployed in a cell of 6.3 km radius. Four channels in the 2.4-2.6
GHz band (each 8 MHz bandwidth) will be needed for the Downlink, and an additional 4 channels
(8 MHz each) on the Uplink.

. In Phase-2, Additional Base Stations will be deployed in the same region to extend services to
additional 15 625 households and to support full symmetric services, within certain parts of the
coverage area; each one of them will cover a 3 km radius.

. The CPE (Customer Premises Equipment) supplied to subscribers will have to use out-door
directional antenna;

. A minimum data rate between 128 kbit/s will be committed at peak hours;

. An average data rate between 160 to 425 kbit/s will be delivered at off-peak hours;

. Up to 18 Mbit/s burst peak rate will be achieved in some CPE’s.

System Description

The deployment is designed to start with one out of four areas, assume a gradual growth of subscribers
community, starting with the initial launch of 15 625, followed by successive deployments of Base Stations,
to cope with the increase of the number of subscribers (Households), where more than one user is expected
in some percentage of households.

The area is divided into four large regions with comparable area size. The area spans an area of
125 x 125 km, which when divided into four regions we get a region extending to a radius of 31.25 km.
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Figure 30 — Typical deployment in rural and sub-urban areas
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System Deployment considerations

Optimal design — to achieve a full coverage of one of the areas and keep number of the Base Station to a
minimum — is based on cellular approach where the Base Stations are installed in cells of 6.3 km radius.
Total number of Base Stations needed to achieve full coverage of one area serving 31 250 users is 62 BSs
(assuming 25% active households in the same time).

Each Base station is comprised of two parts from the spectrum partition and services provided point of view
as described below:

Part 1 — The first deployment of Base Stations in one of the four areas will target 15 650 households. The
aggregated data rate achievable on DL or UL is 64 Mbit/s, which is shared among 500 subscribers
(households). Total number of subscribers with the deployment of 31 BSs can reach 15 625 households.

Part 2 — A second phase of BSs deployment will be followed to extend system capacity for the delivery of
symmetric services to additional subscribers in the same region. The second tier of BSs will be based on
same type of Base Station. Each BS is deployed in a denser network of cells, each 3 km radius. Deployment
of additional BSs, within the larger cells of 6.3 km radius will also support delivery of 64 Mbit/s/Base
Station.

Assuming average simultaneous usage of 25%, a data rate of 128 kbit/s can be committed, subscribers with
favourable link budget will be able to enjoy data rates 2.5 times faster, and by utilizing statistical
multiplexing techniques the factor can grow to 20 times faster.

Design Consideration

. Frequency band: 2.4-2.6 GHz
. BST transmit power: 37 dBm

. BST Tx, Rx Antenna gain: 16 dBi

. CPE Transmit power: 23 dBm

. CPE Tx, Rx Antenna gain: 18 dB

. UL, DL propagation model: ~ near LOS



118 Bomnpoc 20-2/2

. DL, UL aggregated data rate: 18 Mbit/s
. No diversity is attempted on BS or CPE

Economical Aspect

BWA system based on IEEE 802.16a has a potential for deployment in rural or underserved areas, for
delivery of a wide range of telecommunication services. An initial investment of less than 350 USD/
household will be required for the supply of CPE's and deploying infrastructure for the first
31 250 subscribers in one area (rural, suburban), the Return on Investment (ROI) is estimated to be less than
2 years. This calculation does not take into account expenses such as: spectrum license cost, and the cost of
the equipment needed to supply the services such as routers, gateways, switches and intra-cell networking
equipment.

1115 Asia Pacific
II1.5.1 Niue: Wi-Fi in Niue, South Pacific

The South Pacific island of Niue is about 100 square miles, has 1 750 residents, and its economy suffers
from the typical Pacific island problems of geographic isolation, few resources, and a small population.
Tourism is an import source of revenue and until recently, has declined severely. Additionally, the island in
recent years has suffered a serious loss of population because of its economic downturn. In an effort to revive
its tourism, economy, and population the tiny island of Niue has launched the world’s first nationwide WiFi
Internet access service. After introducing free email service to Niue in 1997, The Internet Users Society of
Niue launched free Internet access service for the island in 1999. The group was initially set up to fund the
high cost of satellite-based Internet connections on the remote island. However, WiFi was chosen as a better
fit for the island, where harsh weather conditions of rain, lightning, salt water, and high humidity causes
major problems with satellite and underground copper lines.

The Internet Users Society of Niue built a comprehensive network that includes solar-powered repeaters in
coconut trees to give everyone on the island and its visitors’ open and free Internet access. Full Internet
access from all parts of the island was an important aspect of the tourist revival scheme. A substantial portion
of Niue’s tourism comes from visiting yacht traffic during the non-cyclone season. The vast wireless
coverage created an even more attractive proposition for visitors. Yachts with onboard computer equipment
are able to park in the harbour and access full Internet services from their vessels, free of charge. In addition,
consultants and other visitors who carry laptops with WiFi capabilities are also able to connect. Through
wireless broadband connectivity, Niue has become an extremely diverse communications technology home,
and in turn, the island has been able to attract and generate more tourism and investment.
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ANNEX IV

Definition of the Question

Question 20-2/2 — Examination of access technologies for broadband communications

This study should include an economic analysis of the factors affecting the deployment of various broadband
access-technologies. The study should also include an examination of the benefits of using broadband tech-
nologies taking into account the gender perspective.

1 Statement of problem or situation

During the Study Period 1998-2002, Study Group 2 Question 12-1/2 analysed broadband communications
over traditional copper wire, or digital subscriber line (DSLN), principally because of its ability to leverage
existing investments made by telecommunication administrations. Given the rapid advancement of telecom-
munications technologies since 1998, other broadband access technologies, wired and wireless, have become
available that provide similar or improved performance to DSL. Broadband technologies permit the
deployment of applications, such as e-health, distance learning, e-government, tele-working, public safety,
national security, Internet access, and intranet access.

The ITU-D can play a role in assisting Member States and Sector Members in understanding the
appropriateness of different technologies available for broadband access communications. The ITU-D can
also assist Member States and Sector Members in analyzing the economic issues involved in deploying
broadband access technologies, including the integration of these access network solutions with existing or
future network infrastructure.

2 Question or issue proposed for study

Identify the technical, economic, and development factors influencing the effective deployment of broadband
wired and wireless access technologies and applications, with a focus on technologies and/or standards
recognized or under study by the other two ITU sectors

3 Expectet Output

Taking into account the expected results from ITU-T and ITU-R, there will be a set of best-practices
guidelines for implementing wired and wireless broadband technologies in developing countries. The
guidelines will need to take into consideration the economic and technical factors that are affecting
broadband deployment, assess the requirements of developing countries for broadband implementation and
focus more on the experiences of developing countries rather than developed countries as was the case from
the last study period of Question 20-1/2.

a) Analysis of the economic, technical, regulatory and development factors influencing the effective
deployment of broadband access technologies. This will also include an assessment of the demand
for these technologies and applications in developing countries.

b) A matrix of different broadband access technologies, both wired and wireless, terrestrial
high-altitude systems, including stratospheric-based and satellite. Yearly updating of the technology
matrices will be necessary, including an update of the output report of the last study period by the
year 2009.

4 Timing

The work of the revised Question will commence after WTDC-06 and continue until the next ITU-D study
period.

Proposers

Developed and developing countries.

6 Sources of Input

1) Collection of the requirements of developing Member States through a questionnaire.
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2) An assessment of developing countries' experience with broadband access technologies, using the
same questionnaire referred to above.

3) An update of ITU-T and ITU-R outputs relevant to broadband access technologies.

4) Contributions of concerned industry on the development of broadband access technologies for both

wired and wireless.

5) Contributions on economic factors relevant to the deployment of wired and wireless broadband
technologies, this might include information on tariffs, equipment costs, interconnection charges,
licensing fees for wireless applications, etc.

7 Target audience
Target audience Developed countries Developing countries Least developed
countries (LDCs)
Telecom policy-makers No Yes Yes
Telecom regulators No Yes Yes
Service providers No Yes Yes
Manufacturers Yes Yes Yes
a) Target audience

Users of the output will be manufacturers, operators, regulatory agencies and service providers in developing
countries and LDCs.

b) Proposed methods for the implementation of the results

To be decided during the study period.

8 Proposed methods of handling the Question
Within Study Group 2.
9 Coordination

The ITU-D rapporteur group dealing with this Question should coordinate closely with:
9.1 ITU-T Study Groups 13, 15, 16 and 19.

9.2 ITU-R Study Groups 4, 6, 8 and 9.

9.3 Other relevant Questions in ITU-D study groups.

In addition, the rapporteur group should take into consideration any relevant progress on agenda item 19 of
the World Radiocommunication Conference (WRC-07) relating to “global broadband satellite systems”.

10 Other relevant information

As may become apparent within the life of this Question.
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ANNEX V

Analysis of the replies to the questionnaire

Action required

Participants are invited to send their comments to BDT Secretariat by January 2004 at the latest. After
inclusion of the comments received, the analysis will be finalised and put on the Study Group Web site.

Action demandée

Les participants sont invités a envoyer leurs commentaires au Secrétariat du BDT au plus tard a la fin du
mois de janvier 2004. Apres l'insertion des commentaires regus, 1'analyse sera définitivement mise au point
et affichée sur le site web de la Commission d'études.

Accion requerida

Se invita a los participantes a que envien sus comentarios a la Secretaria de la BDT en enero de 2004 a mas
tardar. Una vez incluidos los comentarios que se reciban se hard el correspondiente analisis, que se
comunicara en el sitio web de la Comision de Estudio.

Abstract

The contribution is the draft analysis of the replies to the Questionnaire sent on broadband communications.
It has been prepared by a BDT external expert'*'.
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Introduction

In March, 2003, a questionnaire was distributed by ITU-D circular letter CA/25 following the Rapporteur’s
Group meeting for Question 20/2: Examination of access technologies for broadband communications
questionnaire on march 3rd 2003 (see appendix of Annex 2). The questionnaire requested Member States,
Sector Members, relevant organizations and industry to identify relevant wireless and wireline broadband
access technologies and their attributes. The questionnaire also aimed to identify economic, technical and
development factors influencing the effective deployment and accessibility of broadband access technologies
and applications. This report represents the summarized results of the responses received by the ITU by
June 2003.

By mid June 2003 fifty-five responses were received from forty-nine countries from the five ITU regions.
Table 1, below gives a list of countries and indicates using parenthesis which countries responded with more
than once.
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Table 1 — Respondent Countries

Africa Americas Asia-Pacific Arab States Europe
Chad Barbados Israel (2) Egypt Armenia
United Arab
Cote d'Ivoire (2) | Bolivia Japan (2) Emirates Belarus
Ethiopia Brazil Korea (Rep.) Belgium
Malawi Canada Maldives Bosnia
Mauritius Chile Myanmar Bulgaria
Nigeria Costa Rica Nepal Denmark
South Africa Dominican Rep. Pakistan Estonia
Uganda Ecuador Philippines (3) Hungary
Guyana Sri Lanka Lithuania
Honduras Thailand Malta
Mexico Tonga Norway
China Poland
India Portugal
Spain
Switzerland (2)
Methodology

In terms of workflow, MySql Server was used as a data repository for questionnaire responses and
ToolMagic’s MySQL Tools along with Microsoft Access were used to extract and summarise data with
Microsoft Excel being used for graph generation and numeric analysis and the final report written in
Microsoft Word.

This report follows the overall structure of the questionnaire and summarises the findings as reported by
questionnaire respondents. For the purpose of this report where more than one response for a member state
was received, the data was merged during data analysis for the given territory where appropriate or in the
case of conflicting information, data supplied with verifiable cited data sources, was selected. As a result, for
the purpose of this report, the term respondent is used to indicate the information provided by a responding
territory, rather than the individual responding organization.

Where provided data seemingly in response to ambiguity or misinterpretation of a given question is noted in
the report text in order to facilitate discussion during the relevant Study Group meeting.

Technology

The technology section of the questionnaire aimed to discover which broadband technologies are in use to
deliver broadband-based services. As can be clearly seen from Figure 1 below, the current dominant
technology for delivering broadband services over wire line networks is DSL, closely followed by more
traditional E1/T1 (E1 interface provides a 2 048 kbit/s access rate, T1 interface provides a 1 544 kbit/s access
rate, see also ITU-T Recommendations G.703 and G.704 Interface for WAN analysis), fibre and cable
connections.
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Figure 1 — Wireline Technologies utilized to provide broadband services
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Wireless technologies are widely used to deliver broadband services in developing countries with satellite,
fixed wireless and wireless local area networks are used to overcome barriers where wireline solutions are

inappropriate, as indicated in Figure 2 below:

Figure 2 — Wireless technologies utilized to provide broadband services
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A number of countries employed technology solutions other than DSL, Cable, E1/T1, fibre and power line
for wireline based solutions to deliver broadband services. Other technologies used in delivering wireline
solutions included ISDN, ATM.

For alternates to the main wireless technologies of satellite, IMT-2000 or wireless LAN some respondents
were using developments such as laser free space optics used in both South Africa and Canada, general
packet radio service (GPRS) in Estonia and spread spectrum solutions in Ecuador. Table 2, provides a

summary of the other technologies reported by questionnaire respondents:

Table 2 — Other technologies employed by respondent countries to deliver broadband service

Country WIRELESS OTHER DESC

Armenia 802.11b Radio Ethernet

Belarus GPRS, IMT-MC-450

Bolivia MMDS (Multipoint multi-channel distribution systems), LMDS (local multipoint
distribution systems)
Multipoint multi-channel distribution systems (MMDS) are currently used and

Brazil local multipoint distribution systems are in network roll out focused on the
delivery of broadband services.

Canada Optional Free Space (Laser), used by companies in some urban centres.
Spread Spectrum (A communication technique that spreads a signal bandwidth

Ecuador over a wide range of frequencies for transmission and then de-spreads it to the
original data bandwidth at the receiver.)

Estonia GPRS

Ethiopia Fibre based access in Addis Ababa and major Cities

Korea (Rep.) 3C(1})1;§/1[\T}§) (()%c)cording to our, Korean, definition, it belongs to 2.5G and not to

South Africa Free Space Optics (Laser)

Sri Lanka Point to point Microware

Competition

The competition section of the questionnaire aimed to assess the degree of competition for Internet services,
in local loop provision, among different broadband technologies and how many operators offer high speed
internet, DSL, cable, wireless, etc.

Of the respondent countries only four countries did not permit competition in Internet services, namely:

Ethiopia, Costa Rica, the Philippines and the United Arab Emirates.

As shown in Table 3, twenty-eight of the respondent countries have competition in the local loop.
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Table 3 — Respondent countries with competition in local loop

e Chad + Japan

* Nigeria » Korea (Rep.)
* South Africa * Myanmar

» Uganda * Sri Lanka

* Bolivia * Thailand

* Brazil * Tonga

* Canada » Belgium

* Chile * Bulgaria

* Dominican Rep. * Denmark

* Ecuador * Malta

* Guyana * Norway

*  Mexico * Portugal

* China * Spain

* India » Switzerland

While as shown in Table 4, the following twenty one countries do not:

Table 4 — Respondent countries without competition in the local loop

» Cote d'Ivoire  Philippines
» Ethiopia * Egypt

* Malawi * United Arab Emirates
e Mauritius * Armenia

» Barbados * Belarus

* Costa Rica * Bosnia

* Honduras * Estonia

o Israel * Hungary

* Maldives * Lithuania

* Nepal * Poland

» Pakistan

Thirty-nine of the respondent territories have competition between different broadband technologies with
only the following ten respondent countries having no competition:
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Ethiopia
Malawi
Barbados
Costa Rica
India

Maldives

Nepal

Philippines

United Arab
Emirates

Bosnia
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The following (Figure. 3) graph shows the number of operators offering high speed Internet:

Figure 3 — No. Operators offering high speed internet services
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The following set of graphs shows the percentage of operators offering DSL, cable modem and wireless
broadband-based services.

Figure 4 — Percentage of Operators offering DSL connections'*
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122 In the case of Ethiopia — there is only one ISP — ETC. there is no competition in the provision of Internet services
and since ETC offers DSL and HDSL, the resultant percentage of operators offering DSL is 100%. It should be
noted that this figure does not imply coverage or 100% of access to DSL based services.
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Figure 5 — Percentage of operators offering cable connections
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NOTE — Brazil’s response of 0.12% does not show on the scale used for this document.

On analysis of the responses received it became apparent that there might have been some confusion on in
the responses for the number of operators offering cable-based services. A number of respondents reported
that cable technologies were not used in their countries to deliver broadband services but did indicate that a
percentage of operators offered cable based services. As a result of this seeming contradiction those
companies that indicated that cable technologies were not used, have not been included in the above
(Figure 5) graph.'”

'2 This is the case for Ethiopia and Egypt. In the case Cote d’Ivoire it is not apparent if all operators offer cable
services; Africa Online offer cable services to businesses while AfNet offer fixed line services — the figure for Cote
d’Ivoire awaits further confirmation.
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Figure 6a — Percentage of operators offering wireless connections
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The percentage of operators offering other broadband access technologies such satellite, GPSR and optic
fibre based networks, is shown in the following graph.'**

124 In the case of Ethiopia — there is only one ISP — ETC. there is no competition in the provision of Internet services
and since ETC offers DSL and HDSL, the resultant percentage of operators offering DSL is 100%. It should be
noted that this figure does not imply coverage or 100% of access to DSL based services.
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Figure 6b — Percentage of operators offering other broadband connection technologies
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Access

The Access section of the questionnaire sought data on the percentage of access to broadband technologies
by households and businesses and rural telephone subscribers and whether or not gender barriers existed to
accessing services delivered with these technologies. The situation in regard to accessing broadband
technologies was well illustrated by respondents when considering the overall percentage of households that
have general access. The following graph shows highlights the differences in access that exists between
countries.
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% of households having access to broadband
technologies in general terms

% of households
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However, the graph itself maybe misleading since the original question was possibly misinterpreted by some
respondents. The question was interpreted by some respondents as meaning the percentage of households
having general access to broadband i.e. via home, public access point (school, post office etc) or commercial
point ( cyber-café or telecentres) leading to figures such as 100% for South Africa or 95% for Switzerland.
Other respondents interpreted the question as the number of individual households that have access (i.e. in
the home) to broadband technologies. This was echoed in the figure of 10% for Switzerland supplied by the
respondent from OFCOM. For the purpose of this document, the wider interpretation of the question was
used (and hence in the case of Switzerland, the data supplied by SwissCom was used rather than that
supplied by OFCOM), with this caveat attached that original question may have been misinterpreted by
respondents and the data may not best represent the access situation in some countries.
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Figure 7 — Percentage of households with access to DSL, Cable and Wireless
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The situation shown in the previous graph depicting the percentage of households with access to DSL, cable
or wireless technologies reinforces the access situation to broadband-based services. Many of the countries
shown have only a fraction of 1 per cent of the households in the country with access to one or another of the
three main broadband technologies. Some other countries — primarily developed ones, are well served with
access via DSL, cable or wireless — or in some cases where local technology competition exists, the option to
select between which technology best meets current need.

Business applications are one of the main drivers of adoption of broadband services. The following graph
(Figure 8) indicates the percentage of businesses in respondent countries that have access to some form of
broadband technology.

Figure 8 — Percentage of businesses with access to broadband technologies
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Business access to individual broadband technologies, illustrated by the following graph, echoes this
structure and illustrates the larger role of wireless access for businesses in comparison with the household
based access. Meanwhile the rural telephone subscribers access to broadband-based services graph,
illustrates the differential in access problems facing developing and developed countries. As the graph
clearly shows, in countries such as Chile, Ecuador, Myanmar, Sri Lanka and Tonga only a minute fraction of
the rural population has access to broadband technologies. A number of countries including Cote d’Ivoire,
Malawi, Nigeria, South Africa, Honduras, Bosnia and Hungary stated that no rural telephone subscribers had
access to broadband technologies.
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Figure 9 — Percentage of businesses with access to DSL, Cable or Wireless technologies
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Figure 10 — Percentage of rural telephone subscribers with access to broadband technologies
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Respondent countries

Only six countries reported that there were gender barriers to broadband access, though the barriers they
describe (given in Table 5 below) are also general barriers to the adoption of broad band.

Table 5 — Gender barriers to adoption of broadband

Are there gender barriers ey .
Country to broadband access? Description of barrier

Chad YES Lack of awareness and the cost of computer training

Guyana YES The issue of affordability arises. Due to Guyana’s
economic situation, residential customers in particu-
lar would have no choice but to utilize their
resources on immediate essentials rather than access
to luxuries such as broadband

Philippines YES Economical. The economic condition leads to
market being price sensitive hence, DSL
affordability becoming a barrier to broadband
access. In the provincial areas market is very price
sensitive

Sri Lanka YES Infrastructure facilities

Thailand YES

Bosnia YES Economical
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Service pricing and usage

The service and pricing section of the questionnaire sought to establish average price for Internet dial up,
average monthly price for broadband service (including Internet access) and whether or not operators offer
unlimited usage plans as well as the most common usage/pricing plan for broadband services. Table 6 below,
indicates the average prices for both dial up and broadband services on an ITU regional basis. As can be seen
despite the variance in size and nature of the economies of those countries which respondent to the question
there is a general convergence on the average price for Internet dial up accounts across ITU regions, however
broadband prices show a marked variation between regions especially in terms of large bandwidth capacity

based services.

Table 6 — Average prices for both dial up and broadband services on an ITU regional basis

Broadband average price (USD)
Average Price for | Average Price for per month
Resion Internet Dial Up Internet Dial Up
g access (USD per access (USD per In Excess and
minute) month) Between depending on
the bit rate
Africa 0.03 24.08 1011.17 19731.96
Americas 0.02 19.69 177.36 496.28
Asia-Pacific 0.38 13.50 130.46 299.51
Arab States** 0.005 NA 64.52 189.76
Europe 0.02 227.21 364.78
** It should be noted that only two countries for the Arab States region, Eqypt and the United Arab Emirates provided pricing data and no data

was provided for monthly dial up costs.

Intra-regional variations in pricing models are also common. In the case of Europe the high estimated
average monthly costs of broadband access in Armenia (1 000)*'* and Belarus (1 200) raised the average
broadband price dramatically, without their inclusion the average service price in Europe for broadband
services was just USD 146.98. This figure is in stark contrast to Africa’s average pricing of USD 1011.17
that is also driven to a higher overall average rate as a result of Ethiopia’s higher than average broadband
access cost of USD 3 780 per month.

Given that only two Arab State countries answered the question, the figures are possibly misleading for the
region as a whole and should certainly not be taken as illustrative of the broadband situation in the Arab
States overall.

Further while dial up access is standardized means of Internet access —broadband access includes a variety of
technologies ranging from ISDN through to ADSL and dedicated fibre, with ISDN and ADSL or cable
typically forming the lower average cost of broadband access and dedicated fibre the basis for high end
service pricing.

Unlimited usage plans offered by operators did not show a marked regional bias but rather were governed by
the domestic situation facing individual operators. Of the 49 countries that responded to the question, only
nine countries did not offer some form of unlimited usage plan, these are:

Chad, Ethiopia, Costa Rica, Dominican Rep., Israel, Maldives, Philippines, Egypt, Bosnia.

123 Armenia’s figure for excess cost of USD 20000 was left from the table and is due for verification. If the figure was
included then excess costs for Europe would be USD 2419.80 per month.
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Table 7 below describes the most common usage-pricing plans for broadband on an ITU regional basis:

Table 7 — Common Usage pricing models

Région Common Usage pricing plan

Africa Common usage-pricing plans reported by the African respondents included:
1. Time, bandwidth and distance consideration

2. Flat rate, monthly rental, for given bandwidth

3. Per data unit (price per gigabit of transfer capacity).

Americas In the America’s region most models were based on the concept of unlimited access
at a fixed rate such as 64 or 128 kbit/s for a fixed monthly fee. Where available
ASDL is also offered on this model for a fixed monthly fee. In some countries a
fixed monthly price plan is established with bandwidth usage limited to a set transfer
threshold, for instance data transfer up to 10/15 Gigabytes, if data transfer exceeds
this agreed limit then excess charges are then applied.

Arab States In the case of Egypt, a fixed fee per minute is charged for access. In the case of the
United Arab Emirates a fixed fee per month was charged and differed if the charge
was for residential or business connection

Asia Pricing plans varied including:

Fixed dial up access costs based price per minute but packaged and presented as a
combination of paid hours and with X number of additional bonus free hours.

Other models include monthly fixed fees linked with specified data transfer limits
(e.g. 1 GB per month). If the data transfer rate is exceeded than an excess charge is
applied.

Another model (where available) employs a monthly fixed fee for unlimited access
e.g. ADSL based access. Where this model was operational but customer bandwidth
requirements exceeded those offered via ADSL, the speed and nature of service
requirement (e.g. E1/T1) would dictate the price of the agreement.

Europe In Europe the most common usage plan is unlimited usage time with a flat fixed
monthly payment This is used widely for DSL based connections. Following this are
models for a monthly price plan with limited usage to a set threshold, for instance
data transfer up to 10/15 Gigabytes with excess charges then being applied of traffic
exceeding this threshold.

Barriers to Broadband Access Deployment

This section of the questionnaire sought to identify what are the major barriers to the deployment of
broadband services, as well as thee the major cost issues limiting the spread of broadband, the financial
(if any) assistance and the difficulties in raising finances for broadband build out facing operators.

Figure 11, below, shows the major barrier to widely deploying broadband services, is the deployment cost of
technologies.
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Figure 11 — Major barriers to broadband access deployment
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In addition to deployment costs, lack of demand for broadband services seemingly undermines any business
case for investigating means to reduce deployments costs and overcome problems such as the subscriber loop
length — which is a technical hurdle for the introduction of technologies such as DSL. Of the issues
limiting the spread of broadband identified by respondents, the most common was that the monthly
associated fee was too high as indicated in Figure 12.

Figure 12 — Major cost issues limiting the spread of broadband
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High monthly fees, high installation costs and lack of access to personal computers when combined can
result in insufficient demand to justify infrastructure costs and make the business case for deploying
broadband services more difficult. Other reasons identified include relatively low levels of education and
computer literacy and the respondent from Malta identified the cost of acquiring content in local languages.

Some thirty one countries did not have any form of loans or other financial assistance available to enable
operators to provide broad band to the last mile and these are listed in Table &:

Table 8 — Countries without loans or financial assistance for the deployment of broadband services

Africa Americas Arab States Asia Europe
Chad Barbados China Armenia
Cote d’Ivoire Brazil Israel Belarus
Ethiopia Chile Korea (Rep.) Belgium
Malawi Costa Rica Maldives Bulgaria
Mauritius Ecuador Myanmar Estonia
South Africa Guyana Nepal Lithuania

Honduras Pakistan Norway
Sri Lanka Poland
Spain
Switzerland

While 12 countries offered loans and other forms of financial assistance to encourage the expansion of
broadband services including: Nigeria, Uganda, Canada, Dominican Rep., Mexico, India, Japan, Tonga,
Egypt, Bosnia, Denmark, Hungary; how these loans are facilitated differs widely from country to country.
Canada and Mexico, Japan and Egypt all offer government based loans for broadband development schemes.
In Uganda offers only private loans are available to operators, where as in Nigeria loans for operators are
available as a result of UNDP and WorldBank programmes in addition to private lenders. In Denmark
incentives take the form of tax exemptions for data communication related developments and in Hungary
corporate tax reductions and direct state subsidies are available for developing broadband-based services.
Some developing countries also qualify for international aid — such as loans and grants from USAID.

The difficulties facing operators in raising financing for broadband build-out is illustrated in the following
graph — where questionnaire respondents rated the difficulties in raising finance on a scale of one to five with
five being the most difficult. Unsurprisingly those countries with large rural areas, and dispersed rural
populations are among those that face the greatest difficulties in raising finances for broadband build-out.
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Figure 13 — Scale of difficulty for financing broadband services
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Quality of Service

In the questionnaire the quality of service section sought to establish the average speeds of downstream data
for DSL, cable, wireless and other technologies employed to deliver broadband services. In most cases
responses gave a range of speeds e.g. DSL may vary from 384 kbit/s downstream for residential and 512 for
business. In some cases the reasons for the different capacities stated were not provided or were not clear
given the mixed usage-pricing models that are used in differing countries. As a result the lowest average
speed indicated was used for the graphs and purposes of comparisons. This means that in the case of some
countries such as Japan the average downstream speed is shown as 2 Mbit/s rather than the 10 to
1 000 Mbit/s that is available over specialist fibre networks available to businesses. For the purposes of the
graphs, the respondent countries are alphabetically grouped in terms of their ITU regional groupings of
Africa, Americas, Arab States, Asia-Pacific and Europe.

In addition to DSL, cable and wireless a number of other technologies are used to deliver downstream
broadband services. In Ethiopia the school-net, health-net, gov-net services and a DDN service that supports
dedicated, and frame relay service connection for Internet access and enterprise wide LAN, etc offers speed
up to 45 Mbit/s. In Barbados fixed wireless connections are used to deliver speeds of 128 kbit/s and a
number of countries use satellite-based services — in Canada these offer access speeds of 500 kbit/s, while in
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Myanmar broadband satellite (IPSTAR) offers connection speeds up to 1218 kbit/s. In Estonia general
packet radio services (GPRS) are used to deliver connection speeds of the 30 kbit/s. Finally fibre is used in a
Japan (up to 100 Mbit/s for FFTH), 10 Mbit/s in Norway and 2 Mbit/s in Egypt. The following graphs
illustrate the average downstream data for DSL, Cable and wireless based broadband services at an average
distance of two to four kilometers.
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Figure 14 — Average speed of downstream data for DSL
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Figure 15 — Average speed of downstream data for Cable
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Figure 16 — Average speed of downstream data for wireless based services
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Miscellaneous

The miscellaneous section of the questionnaire sought information on public access points to broadband
services, fastest growing broadband technologies and those applications areas that broadband services are
being used for. Seventeen respondent countries offered free access to broadband services through public
centres such schools, libraries, hospitals, government office buildings and telecentres etc. These countries
are:

. Cote d’Ivoire . Belgium
. Canada . Denmark
. Chile . Hungary
. Dominican Rep. . Lithuania
. Israel . Malta
. Japan . Norway
. Korea (Rep.) . Poland
. Myanmar . Spain
. Switzerland

A further seven countries offered access to broadband services through public centres via a special pricing
agreement, these were:

*  Nigeria

* Uganda

. China

*  Maldives
. Thailand
. Tonga

. Belarus

Finally Guyana, Sri Lanka, Armenia and Estonia offered access to broadband services through public centres
but at standard market prices. The fastest growing broadband technology identified by respondents (as shown
in the following graph) was wireless. A number of countries such as Belarus, Estonia, Ethiopia and the
Philippines selected more than technology and reflects their current marketplace, in that no one technology
has reached a dominant market position or serves diverse needs.
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Figure 17 — Fastest growing broadband technologies
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Broadband-based services are used in a number of application areas, with the main drivers being business
(for accessing email, corporate intranets etc) and personal information access (web browsing, downloading
music and multimedia etc). When examining the regional basis for these applications — the proportions are
roughly the same business use is the primary driver in both developed and developing countries, while
personal use is also a major driver for broadband services in both developed and developing countries. The
respondent countries that were exceptions to this were Malawi, Guyana, Honduras, Nepal, Thailand,
Armenia, Bosnia where business applications were the sole main application driver.

Figure 18 — Application categories that broadband is used for
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In Nigeria, Canada, and Demark E- government services were identified as other application areas for
broadband services; Whilst Japan and Korea both mentioned IP telephony applications being used and Korea
also identified both games and video on demand as the basis for entertainment applications.
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ANNEX VI

Broadband Questionnaire

DEADLINE FOR THE REPLIES: 30 May 2003

Given Name

Family Name

Your Title

Organization / Main activity

Telephone/Fax (with area code)

Country

City

Business Address

E-Mail

Any queries or requests for further information regarding this questionnaire should be addressed to:

Ms. Molly Gavin or Désiré Karyabwite

Qualcomm Inc. Telecommunication Development Bureau

577 Morehouse Drive International Telecommunication Union (ITU)
San Diego, CA 92121 Place des Nations,

USA CH-1211 Geneva, Switzerland

Tel.: +1 858 6516462 E-mail: desire.karyabwite@itu.int

Fax: +1 858 6512880 Tel.: +41 22 730 5009

E-mail: mgavin@qualcomm.com Fax: +41 22 730 5484

Mob.: +41 79 239 2739
www.itu.int/ITU-D/e-strategy/internet/iptelephony/



mailto:mgavin@qualcomm.com
http://www.itu.int/ITU-D/e-strategy/internet/iptelephony/
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INTRODUCTION

Purpose
1) To assess the current status of broadband access technologies.

2) To analyse broadband access technologies including the following dimensions: demographics,
gender, geographic, technical and economic factors; market structures for delivery of broadband
access service.

Output expected from the replies

The central output will consist of conclusions drawn from the data collected to include in the final report to
assist ITU-D Members with the development of broadband access technologies. This research will generate
information on the technical, economic and development factors having an impact on the deployment of
broadband access technologies in developing countries. At the end of the study period, a final and complete
report will be created on Broadband Access Technologies. The present questionnaire is designed to provide
extensive, consistent background data for the overall study, to be complemented, as necessary, in the yearly
work plans.

Technology

What wireline technologies are utilized to provide broadband services:
~____DSL

____ Cable

____EUTI

____ Fibre

___ Power Line

Other (please describe)

What wireless technologies are utilized to provide broadband services?
_ Satellite

_____IMT-2000

___ Wireless local area network

_ Fixed wireless access

_____ Other (please describe)

Competition

Is competition permitted in Internet services? (YES/ NO)

Is there competition in the local loop? (YES/ NO)

Is there competition among differing broadband technologies? (ex. DSL, cable, broadband wireless)
(YES /NO)

How many operators offer high-speed Internet service?

Percentage of operators offering DSL broadband service

Percentage of operators offering cable modem broadband service
Percentage of operators offering wireless broadband service

Percentage of operators offering other broadband service
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Access

Approximately what percentage of households have access to broadband access technologies in general?

Percentage of households with access to DSL broadband service
Percentage of households with access to cable modem broadband service
Percentage of households with access to wireless broadband services

Approximately what percentage of businesses have access to broadband access technologies in general?

Percentage of businesses with access to DSL broadband service

Percentage of businesses with access to cable modem broadband service

Percentage of businesses with access to wireless broadband services

What percentage of rural telephone subscribers have access to broadband technologies?

Are there any gender barriers to broadband access (i.e. political, economic, social, etc.)? (YES/NO)
If so, please describe.

Pricing and Usage

What is the average price'?® for Internet dial up access (please specify per time unit or data unit)?

What is the average monthly price for broadband service (including Internet access)?
between 64-500 kbit/s
in excess of 500 kbit/s

Do operators offer unlimited usage plans? (YES/NO)?

Describe the most common usage/pricing plan for broadband. (Please specify per time unit or data unit)

Barriers to Broadband Access Deployment

What are the major barriers to the deployment of broadband service? (mark all that apply)
____Regulatory issues

__ Subscriber loop length

_____Deployment cost

_ Low demand

__Lack of cost-effective equipment

____ Technical issues such as network loading

____ Other (please describe)

What are the major cost issues limiting the spread of broadband? (mark all that apply)
____Lack of personal computers

_____Not enough demand to justify infrastructure costs

_____ Monthly fee is too high

Installation fee is too high

126 preferably in US.
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Cost to reach the backbone prohibitive
Other (please describe)

Are there affordable loans/other financial assistance for operators to provide broadband to last-mile
customers? (YES/NO)

If yes, please describe (government, private, other organizations).
How difficult (scale of 1-5; 5 being the most difficult) is it to receive financing for broadband buildout?
Quality of Service

What are the average speeds of downstream data for DSL?

What are the average speeds of downstream data for cable broadband?

What are the average speeds of downstream data for wireless broadband service?

What are the average speeds of downstream data for other broadband services? (Please describe which
service)?

Miscellaneous

1) Do public centres (schools, libraries, hospitals, government office building complexes, telecentres,
etc) offer broadband service? (YES/NO)

If yes, are the services generally free of charge? (YES/NO)
If services are not free, is there a special price? (YES/NO)
2) Which broadband technology is growing the most quickly? (wireless, DSL, cable modem or other)
For which applications is broadband service used? (mark all that apply)
Business (email, accessing corporate Intranet)
Personal (websurfing, email, downloading music, multimedia)
_e-health
__ Education/research
_____ Public safety
e-commerce

Other (please describe)
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ANNEX VII

Other ITU Sector Relevant Study Groups, Questions and Recommendations

Listing of appropriate Questions and relevant Recommendations to be studied in other ITU sectors.

In ITU-T Study Group 9, which deals with integrated broadband cable networks and television and sound
transmission. The following Questions and their relevant recommendations are to be followed:

Question 6/9 — Conditional access methods and practices for digital cable distribution to the home

Question 12/9 — Cable Television delivery of advanced multimedia digital services and applications that use
Internet Protocols (IP) and/or packet-based data

Question 13/9 — Voice and Video IP Applications over cable television networks

In ITU-T Study Group 15 which covers optical and other transport networks, the following Questions and
relevant associated

Recommendations will be covered:
Question 1/15 — Access network transport

This question maintains a comprehensive standards overview that is updated on a regular basis and can be
found at the following website address: www.itu.int/ITU-T/studygroups/com15/lead.html

Question 2/15 — Optical systems for access networks

In ITU-T Study Group 16, which is the lead group on multimedia services, systems and terminals, the
following Questions and relevant associated Recommendations will be covered:

Question C/16 — Multimedia applications and services
Question 2/16 — Multimedia over packet networks using H.323 Systems

In ITU-R Study Groups 4, 5 and 6, relevant questions and associated recommendations will be followed.
Additional information on ITU-R terrestrial fixed and mobile wireless access information can be found at the
following website: www.itu.int/[TU-R/study-groups/was/itu/index.html.



http://www.itu.int/ITUT/studygroups/com15/lead.html
http://www.itu.int/ITUR/study-groups/was/itu/index.html
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ANNEX VIII

Best Practice Guidelines for the Promotion of Low-Cost Broadband
and Internet Connectivity

We, the regulators participating in the 2004 Global Symposium for Regulators, have identified and proposed
best practice guidelines to achieve low-cost broadband and Internet connectivity. Our goal is the creation of
national regulatory frameworks that are flexible and enable competition between various service providers
using multiple transport and technology options. We believe the best practices outlined below will help bring
social and economic benefits to the world’s citizens.

An enabling regulatory regime that encourages broadband deployment and Internet connectivity

)

2)

3)

4)
5)
6)

7)

8)

9)

10)
11)

12)

We encourage political support at the highest government levels with such support expressed in
national or regional policy goals. These include an effective, separate regulator insulated from
political interference, a transparent regulatory process, and adoption and enforcement of clear rules.

We believe that competition in as many areas of the value chain as possible provides the strongest
basis for ensuring maximum innovation in products and prices and for driving efficiency.

We encourage regulators to set policies to stimulate competition among various technologies and
industry segments that will lead to the development and deployment of broadband capacity. This
includes addressing barriers or bottlenecks that may exist with regard to access to essential facilities
on a non-discriminatory basis.

We believe that the primary objective of regulation should be to secure fair and reasonable access
for competitive broadband services, including Internet connectivity.

We encourage the maintenance of transparent, non-discriminatory market policies in order to attract
investment.

We encourage regulators to adopt policies that are technology neutral and do not favor one
technology over another.

We encourage regulators to take into consideration the convergence of platforms and services and
that they regularly reassess regulatory regimes to ensure consistency and to eliminate unfair market
advantages or unnecessary regulatory burdens.

We encourage regulators to allocate adequate spectrum to facilitate the use of modern, cost effective
broadband radiocommunications technologies. We further encourage innovative approaches to
managing the spectrum resource such as the ability to share spectrum or allocating on a license-
exempt non-interference basis.

We urge regulators to conduct periodic public consultations with stakeholders to inform the
regulatory decision-making process.

We recommend that regulators carefully consider how to minimize licensing hurdles.

We encourage the development of a regulatory framework that permits ISPs and broadband
providers to set up their own last mile.

We encourage regulators to provide a clear regulatory strategy for the private sector in order to
reduce uncertainty and risk, and remove any disincentives to investment.

Innovative Regulatory Policies Must Be Developed To Promote Universal Access

)]

2)

We recommend that the promotion of access to low cost broadband interconnectivity should be
integrated from “grass-roots” efforts to identify local needs all the way through the “tree-tops” of
international law. Governments, business and non-governmental organizations should be involved.

We recommend that regulators adopt regulatory frameworks that support applications such as
e-education and e-government.
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3) We encourage each country to adopt policies to increase access to the Internet and broadband
services based on their own market structure and that such policies reflect diversity in culture,
language and social interests.

4) We encourage regulators to work with stakeholders to expand coverage and use of broadband
through multi-stakeholder partnerships. In addition, complementary government initiatives that
promote financially sustainable programs may also be appropriate, especially in filling in the market
gap that may exist in some countries.

5) We encourage regulators to adopt regulatory regimes that facilitate the use of all transport
mechanisms, whether wireline, power line, cable, wireless, including wi-fi, or satellite.

6) We encourage regulators to explore programs that encourage public access to broadband and
Internet services to schools, libraries and other community centres.

7) We encourage regulators to implement harmonized spectrum allocations consistent with the
outcome of ITU Radiocommunication Conference process and each country’s national interest.
Participation in this well-established framework will facilitate low-cost deployment of equipment
internationally and promote low-cost broadband and Internet connectivity through economies of
scale and competition among broadband vendors and service providers.

Broadband is an Enabler

1) Regulation should be directed at improving the long term interests of citizens. Broadband can
contribute to this by improving and enabling education, information, and increased efficiency. It can
reduce costs, overcome distance, open up markets, enhance understanding and create employment.

2) We encourage regulators to educate and inform consumers about the services that are available to
them and how to utilize them so that the entire population benefits.

3) We urge regulators to work with other government entities, industry, consumer groups, and other
stakeholders to ensure consumers have access to the information they need about broadband and Internet
services.
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