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The presentation intends to offer an overview of the Ethernet technology in
the next generation access networks.

The Ethernet based transport networks are becoming the most effective
solution for the access in the big access networks and Metropolitan Area Networks

Due to the wide deployment and the big market support Ethernet is a cheep
technology for the installation and support. It is much simple and provides much
higher speeds comparing to other technologies.

In the presentation are considered the main advantages of Ethernet
technology in respect to the technical characteristics, high speeds, prise and quality
of service.

Special attention s paid to the architecture of the Ethernet DSL Access
solution:

o [ts characteristics allow the network operators to seamlessly evolve the
networks towards a next generation access network.

o The scalability, fexibility and openness of the solution enable network
operators to Introduce broadband services beyond traditional Internet
connectivity anywhere in the network, at any time.

e The Ethernet DSL Access offers Quality of Service (QoS) and security features
allowing network operators to efficiently manage the network and to offer
services suited to different end-user needs

The Ethernet DSL Access offers Quality of Service (QoS) and security features
allowing network operators to efficiently manage the network and to offer services

suited to different end-user needs.

The Ethernet DSL Access architecture does not impose bottlenecks in the
network that could minimise the possibility to offer bandwidth-demanding services to
many end-users.

Ethernet DSL Access is an efficient tool to neutralise the large uncertainty
concerning customers, services, traffic demand and technologies.

The concept of the transition with Ethernet technology to the development of
NGN access networks is finally considered.
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Knrovosn gymn: Ereprer, NGN, NGN mMpexxu 3@ 4OCTbI1

Hoknager mma 3a uyesn ga Harpasu aHasimTuydeH 0530,0 Ha poJsidia Ha
TEXHO/I0MMATA ETEPHET B MPEXUTE 3@ JOCTBIT OT C/IEABALYO [TOKO/IEHME.

baznparHute Ha Ethernet TexHo/I0rMSATa MPEHOCHU MPEXU CE PEBPLLYAT B
E€4HO OT HAU-EEEKTUBHUTE PELLIEHUS 33 JIOKA/IEH TMPEHOC B OSIEMUTE MPEXU 33
gocruri m MAN. [lopagun wpokoTo cu pasrnpoCcTpaHeRne u rofigMara ras3apHa
TBPCEHE, Ethernet e eBTuHa TEXHO/IOMMSI KakKTO 34 BHEAPSIBAH, Taka M 34
06C/Iy)KBaHe. T e MHOro rio-ripocra U OCUrypsiBa MHOro [ro-rofiiMa cKkopoct OT
APYruTe TEXHO/IOrMH. Bucokara CcKOpoCcT T[poMeHsIa ce Ha CThIkM € A[pyro
rpegumcreo Ha Ethernet.

B floK/1aAa ce pasriiexAar OCHOBHUTE IPEANMCTBA HA TEXHO/IomATa ETepHeT
110 OTHOLUEHNE HA TEXHUYECKU XPAKTEDUCTUKYM, BUCOKM CKOPOCTH, LIEHE, Ka4YECTBO
HA OBCTTYXXBAHE M MACTO HA [PU/IOKEHME.

OcobeHO BHUMaHne € oT4e/1eH0 Ha HOBOTO ETepHeT DSL pelueHne B Mpexute
338 OCTBI1 C HEFOBUTE OCHOBHM MPEANMCTB..

o [lo3B0/ISBa HA ONEPATOPUTE BE3POBIIEMHO A3 IMPEBBPHAT CBOUTE MPEXU B
MPEXY 3a [OCTBIT OT CIEABALLO [TOKOJIEHHUE

o [llupokns KanaymteTeH OO6XBAT W [I'bBKABOCTTA HA PELIEHUITa [3BAT
BB3MOXHOCT H@ OMEPATOPUTE fa BbBEAAT 10 BCAKO BPEME W HABCIKBAE
LUNPOKOSIEHTOBU YCITYI MPENLLABALUN TPAANLUMOHHUTE MHTEPHET CKOPOCTYU

o ErepHer DSL foctbria npegsiara Ka4ecTBo Ha OOC/IY)KBaHE U CUTYpPHOCT Ha
KOMYHUKGUMNTE, KOUTO [103BOSIIBAT HAa ONepaTtopute Aa yrpas/isgBar
EPEKTUBHO Mpexara u A3 MNpeaarar yoiyry, ogxoqalyn 3a pazimqdHnTe
KPaviHn roTpebuTesien.

ErepHer DSL pfoctbria € e@ukacHo CPeACTBO [a CE peoqosiee rofigmMara
HECUTYPHOCT 110 OTHOLIEHNE HE KITMEHTUTE, YCIIYIUTE, TPAPUYHUTE MOTPEOHOCTU U
Ka4yecTBOTO ChLYECTBYBALLO TPU [PYIUTE TEXHO/IOMM.

PasrrnegarHHn ca rnocTtaHoOBKUTE 34 MPexXos KbM Ta3u TEXHOJIOMS B MPEXUTE 3a
AOCTHB/1.

1. LLInpokosieHTOBM yCJ1yru B MpexxuTte 3a aboHaTeH AOCTDbIN

MazapHuTe NpoyyBaHMs 3a NOTPEOHOCTM OT LUMPOKOSIEHTOBWU YCyrM B MO-
[AbNArOCPOYEH acnekT MoKa3saT, Ye MOCTENEeHHO HyxaaTa OT YC/Iyru C no-mnpoka
NeHTa ce yBenuMyaBa Kato ce odvakBa kbM 2020 r. ga obxsaHe 100% ot
LIOMaKMHCTBaTa nNpu Heobxoammm ckopoctu ot 100 Mb/s (¢ur. 1) [5].

OCHOBHM I'Ip06f|eMl/I, KOUTO Bb3HMKBAT 3a 3a40BOJIABAHE HaA TE3N I'IOTpE6HOCTVI
Ca.

e HeobxoanmocT oT HaMMpaHETO Ha noaxoasALun TeXHONOrnmn
¢ HamansaBaHe Ha LEeHUTe Ha TEXHUYECKUTE peLLeHuUs.

B MOMeHTa 33/10BONIIBAHETO HA TEKYLUUTE MOTPEGHOCTM CE OCHLLECTBABA Ha
6asaTa Ha pasNYHM  TEXHONMOTUWU/MPEXM B  3aBUCUMOCT OT  KOHKPETHUTE



obcroaTenctea (HanUuHM TUNoBe WHGPACTPYKTypa, 06eMM M TN Ha TbpCEHUTE
yCnyru, TeEXHU4EeCKN n MHAHCOBM Bb3MOXKHOCTM Ha ornepaTtopa v ap.)

KpaHaTa uen e 3a0BONSIBAHE Ha MOTPEOUTENUTE NPU MAKCMMANHO HWUCKM
LIEHM Ha YCIIYyTMTE U HUCKM MHBECTULIMK 3a@ TSAXHOTO peannsmpaHe npu 3ana3BaHe Ha
BMCOKO KayecTBo.
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Qurypa 1

2. ApXuTeKTypa Ha MpeXXuTe 3a AOCTbN OT C/IeABallO0 NOKOJIeHne

ApxutekTypaTa Ha MpexuTe 3a AOCTbMN OT CfleABalo MOKOMEeHNE NO NMPUHLMI
cnefBa apxutekypata Ha HaumoHanHute NGN mpexu (dwur.2). ToBa 03Ha4yaBa, ye B
ronemmute aboHaTHW Mpexu e 6baaT HeobxoauMM MOLLHM KOMYTAUMOHHU Bb3/M 3a
pocton - Edge node, WMpOKO pasBuTM TpaHCMOPTHM Mpexn — Access transport
(onTnyHn npbcTeHn, SDH npeHocHn cuctemmn n ATM/IP komyTtatopu), odopMsim
CEerawHOTO MOHSATME 3@ MbPBUYHU MpEeXMu, TepuUTOpuaNHO pa3HeCeHn Bb3NM 3a
poctbn — Access Nodes v MHPPaCTpyKTypa M TEXHONOMMM 3@ OCUrypsiBaHe Ha
nocnegHata munsa Ao notpebutenute (aboHatHoTo obopyaBaHe CAU). EctectBeHO
LUS/IOCHaTa KOHMWUrypaumsi Ha TakaBa Mpexa € obxBaHaTa M OT cucTeMa 3a
MEeHaXXMpaHe Ha ycnyruTte u pecypcute — Management Layer.

M3BecTHO €, Ye no Kanauuter M 06eM Ha MON3BaHWUTE YCIyru, T.e. Mo
TpaUUYHN XaPaAKTEPUCTUKM, abOHATHUTE MPEXM Ca 3HAUYMTENHO MO-ronemMu OT
HaLUMOHaNHuTe.

ETo 3all0 HaMMpaHETO Ha HaW-NOAXOASLIMUTE TEXHONOMMWN 3@ Peanu3npaHe Ha
ropHaTa KOHMUrypauusi € oT U3KIIUYUTENHA BaXXHOCT.
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Qurypa 2

3. ETHERNET TexHOon0rmuTe B MpeXuTte 3a A0CTbh

B nocnegHata Muns CblUECTBYBAT MHOXECTBO TexHosnorum - xDSL, kabenHu
mMoaemu, ISDN, LWMPOKONEHTOBM BE3XKMYHM YCTPOUCTBA U Ap.

C wu3knoyeHne Ha ETepHeET BCMYKM OCTaHanu TEXHOoNorMn npegnarar
3HAYUTENHO MO-HUCKN CKOPOCTU 3a NPEHOC Ha AaHHW.

MNMopagn LWKMPOKOTO CM pasnpoCTpaHeHMe W ronsaMOTO TbpCeHe Ha Mas3apa,
KaKTO U nopaan Te€XHOJIOrM4YHaTa €BOJIIOUUA Ha Ta3u TEXHOJIOMMA MO OTHOLUEHUE Ha
CKOpPOCTU U Ka4eCTBO T4 Ce npeBpblla B OCHOBEH KOHKYPEHT Ha BCUYKW OCTaHaln
TEXHOJIOMMU B MPEXUTE 3a AOCTHI.

3a uenTa 3ano4Ha pa3paboTkaTa Ha ctaHaapta IEEE 802.3, koiTo ocurypwm
pelleHns 3a rnocnegHata Muns.

basupaHuTe Ha Ethernet TexHonormsita NpPeHOCHW Mpexu ce npesBpbluaT B
Han-e(hEeKTMBHOTO pELUEHNE 3@ JIOKANeH MPEHOC Ha LUMPOKONEHTOB Tpaduk B
ronemMumTe Mpexwu 3a goctbn u MAN.

Han-o6wwo npeaumcTBata Ha Ethernet npen octaHanuTe TEXHONOrMKM B Tasw
paBHMHA Ha MpexaTa ca [1]:

e Hal-eBTMHA TEXHOMONMS KakTO MO OTHOLUEHME Ha LUEHUTE Ha
O60pYD,BaHeHTO, TakKa M NO OTHOLWUEHNE Ha eKCrn/10aTauMOHHUTE pa3Xxoau.

e LleHaTa Ha eaHa Gb - Ethernet wuHTepdeicHa nnaTtka e NpUBNN3UTENHO
10% oT ueHaTta Ha STM 1 nnaTtka, oTHeceHa 3a 1 Gb.

e MHOro no-npocta B TEXHOMIOMMYHO W KOHCTPYKTMBHO OTHOLUEHWE U
ocurypsiea MHOro no-BMCOKM CKOPOCTU OT APYrUTe TEXHOIOTUN.

e [lpegnara no-wuMpokKa NeHTa, KOATO HEMpeKbCHATO MpoAb/kKaBa Aa ce
pa3wupssa. (npe3 25-Te CM roagmMHu CblUEeCTBYBaHe, CKOpPOCTTa Ha Ethernet
ce ysenuun ot 10Mbps no 10Gbps).



e PewaBa npobnemute CbC 3apbCTBAHETO BbB BTOpUYHATa Mpexa (BTopaTa
MWNs), KOETO [10 cera orpaHuyaBalle NpeanaraHeTo Ha HOBU YCITyTu.

e T9 e egHa oOT HaVI'HOTBbpﬂeHMTe, AOKa3a/iIn CBOUTE KayeCTBa B
NPaKTnKaTta U p,06pe NO3HATU Ha TENEKOMYHUKALMOHHUTE CneUnaincCTum
TEXHOJIOINU.

e [lputexasa yHKLMKM 3a ynpasieHre Ha Tpaduka B MpexaTa.
e [apaHTMpa CMrypHOCTTa Ha KpaHuTe noTpebutenu.
e XapakTepu3upa ce C BUCOKa AOCTbMHOCT.

e OcurypsiBa WM3MCKBAHOTO OT pas/IMYHUTE NOTpebuTenn KayecTtBO Ha
obcnyxxBaHe.

4. Msicto Ha ETEPHET TexHonorusita B MpeXuTe 3a AoCTbI
ETepHeT ce oka3Ba NoaxoAsul KakToO 3@ TPaHCMopTHATa 4acT Ha MpexwuTe 3a

AOCTbM, Taka M B nocnegHata mMuns. Kakto 6bp3unsat EtepHer (100Mbps), Taka u
rmrabuToBusaT ETepHeT ycnewHo HaBiu3aT Npu M3MonA3BaHe Ha ,TbMHO BflakHO” 3a
HBU3HEC NPUNOXEHMS, a CbLIO Taka W npu npunoxenus ot tuna ,FTTH” [3], [5].

CrangaptoT IEEE 802.3 gedumHupa TpyM OCHOBHM NPUNOXeHMs Ha ETepHeT B

nocnegHaTta munsa (gwr. 3):

ETepHeT, u3non3ealy, CbllecTByBalmTe MeaHW Tpaceta ¢ XDSL TexHonorus
(npeaumHo VDSL - EoVDSL) ,EFMC - Ethernet in the First Mile (Copper)” —
750 m/10 Mbps & 2.7km/2 Mbps. goctura pa3cTosiHusi He Mo — Masnkn ot 762
M 1 ckopocT oT 10 Mbps.

ETepHeT paboTew, B pexuM OT TOYKa A0 TOYKA Mpu eQHOMOAO0BA OMTUYHA
npeHocHa cpeaa “EFMF - Ethernet in the First Mile (Fiber)” -
10km/100Mbps&1,000Mbps. npeanara Bb3MOXHO HaW-LUMpOKaTa YeCTOTHa
NEeHTa Ha NPMEM/IMBA LieHa. OCUrypsiBa peHTabuneH WNpOKOEHTOB AOCTLM A0
eAHOMaMUTHN Kbl Mnn Bu3Hecn Ha pascTosHus Ao 10kM 3a TpaHcdep Ha
rnac n suaeo nHopopmaumsa n IP TenedoHums.

EtepHeT B nacuBHu ontuyHu mpexun (PON), paboTewm B pexmMm Touka A0
MHOro Toukun “EFMP - Ethernet in the First Mile (Passive Optical Network)” —
20 km/1,000 Mbps. EPON npeanara OTHOCUTENHO LUMPOKA YECTOTHA SIEHTA Ha
HWUCKa LeHa. Moxe aa noaabpxa notpebutencku ckopoct ot 30 Mbps. lMpu
NOCTaBEHN M3UCKBaHWUSA 3a HUMBOTO Ha npeanaraHata ycnyra, EPON Moxe aa
nocturHe ckopoctm ot 100 Mbps M no — BMCOKM, KOETO BOAW A0
NOEBTUHSIBaHE Ha ONTUYHaTa MHMPACTPYKTypa, T KaTo HamansiBa 6posT Ha
N3MON3BaHNUTE BIakHa B MarncTpasHUTE ONOpHM TpaceTa.

Peanuzaumsita OT uUeHTpanHus oduc [o notpedbutenss 06UKHOBEHO ce

M3BbpIBA KOMOMHMPAHO 4pe3 BCUYKW apXUTEKTYpPU 3a AOCTbM, KOETO BoAM A0
Tononorus EFMH (Hybrid) — dwurypa 4 [4].
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3aknoueHue

ETepHeT TexHonormsita ce npesBpblla B HaW-e(pEeKTMBHOTO pELUEHME 33
NOKaneH npeHoc B roniemMute Mpexu 3a goctbn 1 MAN (Metropolitan Area Network),
KaTo noaabpXXa BCUMYKM BMAOBE YCNYrn 3a AAHHHM, FNac U BUAEO, KAKTO U BCUYKM
BMAOBE NPEHOCHWN Cnean — MeaHu N ONTUYHM.

PeweHneto Ethernet DSL 3a wWKMPOKONEHTOB AOCTbN Lie 3aeMe BoAella
no3numMa B YCKOPEHOTO MpeAoCTaBsAHE Ha HOBW YCNyrn Mpu psA3KO HaMansBaHe Ha
pa3xoauTte. ToBa e 06pasuUoBO peLleHne 3@ ocuUrypsisaHe Ha CKOpocTu oT 5 — 15
Mbps npe3 cbluecTByBalMTe KaTeropumn 3a MegHo okabenssaHe. CbC CKOpOCTUTE OT
10Mbps, kouTo noctura ETepHeT Ha pa3ctosiHus oT 1.5km, EoVDSL nossonsBa
eHOBPEMEHHO MPEHOC Ha rnac, BUAeo U MpunoXeHns 3a AaHHn (MHTepHeT JocTon,
BMAeo nHdpopmaumsa n IP Tenedonns)

N360pbT Ha TEXHONMOrMst B TPAHCMOPTHOTO HMBO HA MpexuTe 3a A0CTbMN
mamexgy ATM wun Ethernet ce onpegens npeaMMHO OT  CbllecTByBallaTa
MH(PPACTPyKTypa Ha onepaTopa M XapakTepa Ha yCnyrute, KOMTO TOW B CBOSITa
cTpaTerus e pewuvn ga npeanara.
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	Основни проблеми, които възникват за задоволяване на тези потребности са:
	 Необходимост от  намирането на подходящи технологии
	 Намаляване на цените на техническите решения.
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