Az NGN iranyaba mutato halozati architektura
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Motivacid szolgaltatasi oldalrol

3play. A vezetékes rendszerek savszélesseg elonyének kihasznalasa. Belépés Uj
piacokra.

MT’s 3play :

B PSTN (later VoIP),

B ADSL (512k, 1M, 2M)

B IPTV with (44 channels + 400 films for VoD)
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Fejlesztési iranyok

IP MPLS hal6zat
m Szélessavu elbfizetdk és szolgaltatasok infrastrukturaja

m Ko6z0s maghaldézat a Magyar Telekom csoport szamara. Fix és Mobil igények
kiszolgalasa

NGN
m Overlay VoIP. LTO terjeszkedés. NGN migracio eldékészitése. Verseny az
alternativokkal, El6fizetdk megtartasa

m 3play rollout. Uj piacokra valo belépés. A vezetékes hozzaférések hosszu tavu
megorzese.

Szélessavu hozzaférések
m ADSL2+ rollout a meglévo rezhaldzat lehet6 legjobb kihasznalasara.
m Overlay VDSL2. SiUra tertletek, koncentralt ugyféligények, versenyhelyzetre
reagalas
m GPON. Els6orban zoldmez6s teruletek
m Szeélessavu mobil és radios hozzaféresek.
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Szélessavu technologiak oOsszefoglalasa

High Speed

Vehicle Flash OFDM
Rural IEEE 802.20

Vehicle

HSDPA*

Wireless

Fixed Urban

Indoor

Personal Area BlueTooth

Fixed

ADSL2+
VDSL2
GPON >>100 Mbit/s

Capacity
0,1 1 10 100 [Mb/s]
Megjegyzes. * Kozos cellakapacitas amelyen a felhasznaldk osztoznak

** Felhanaldonként elémetd, dedikalt kapacitas
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Szélessavu technoldgiak Osszefoglalasa

Vezetékes technolégiak

Wireline Bandwith Dedication FTTX Applied Being
Access Max/ User of 0 developed
technologies Mbps bandwidth Building  Home
ADSL 8| dedicated 34 M
ADS 2+ 24 | dedicated 2-4* M
Bh SHDSL 1020 | dedicated 510* M
VDSL2 50/100 | dedicated | 0.5-1.5* M M M
HFC (CATV) shared M M M
GPON 100 shared M M started

Vezetéknélkiili technologiak

Wireless Bandwidth  Dedication Cowverage  Capacity Mobility Applied Being

Access Offered/ of km Mbps/cell Mobile developed
technologies Terminal  bandwidth

Mbps
Fx WIMAX <2 Shared 68 4080 M |
Mobile <2 Shared 68 2060 M M
WIMAX
WLAN <5 Shared 500 m 523 M M
2G(GsV) Edge: 0.4 Shared | Urbani<1 2 M M
Rural:5-10

3G(UMTY UMTS.0.4 Shared UMTS: 2 M M
HSDPA HSDPA:2-3 HSDPA:14.4
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Szélessavu hozzaférési halozat fejlesztése
Technoldgidak megjelenése

ADSL2+

VDSL2

Eth. SHDSL

GPON

WIMAX

WLAN

HSDPA

2006

2007 2008

2009

2010
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Szélessavu hozzaférési halozat fejlesztése
Broadband kiterjesztés

2433 settlements

Rollout plan: 1133

settlements

Wireline BB solutions

Cca.

———
¥ settlements

Conceptually taken as for
L1 wireline BB solution

Settlements that cannot be
served from business
interest

Developments funded with
governmental or EU finance.

1 000

T-Com service area

T-Com BB service area at
the end of y. 2006

T-Com BB service area at
the end of y. 2009

Wireline or wireless solution is
selected case by case.

1 000+ 300=1 300
settlements
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Szélessavu hozzaférési halozat fejlesztése rural kornyezetben
Vezetéknélkili megoldasok

Settlement A ,
WLAN P-MP micro: 2,4 Ghz

Indoor < 300 m; Outdoor <1 km
MAX BS: 22 Mb/s; User: 1-5 Mb/s

WLAN P-P micro: 5,8 Ghz
<25km

2-155 Mb/s

WLAN P-MP micro: 5,6 Ghz
Indoor < 300 m; Outdoor <3 km
MAX BS: 22 Mb/s; User: 1-5 Mb/s

wian Q@

2.4 GHz/5,6 GHz

NEC P-P micro: 6-38 Ghz
<40 km
2-155 Mb/s

Settlement B
| Y\“éms ﬂ*’
2

WLAN
2.4 GHz/5,6 GHZ

WiIMAX:3,5 Ghz
<25km
2-20 Mb/s

“Hatteras”
Max: 5-7 km
Max: 20 Mb/s

Internet
BRAS

Ethernet

!

gl =g

VLAN

SHDSL Bonding

L/
77

CCC& |
Outdoor Cabinet :

Settlement C

Soft switch

1

1 BB-PCM or DSL extender,
1 e.g. “T7E”
: <9km

1 <5 Mb/s, max. 8 subs.
1
1
1
1
1
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Szélessavu hozzaférési halozat fejlesztése — uj technoldgiak
Ethernet alapu DSLAM halézati architektura

1
1 1
Access network . Connectivity network Core network
1
—————————————— [ e e el e R el
1 1
ISDN/POTS E h i D-Servers
S = , CPE MDF |
: Splitter fh
1
IP=Telephone ; . Aggregat
PC HG Copper 1
E‘fﬂ 1 ETH aggr.
/ i TAM 1 switch
ADSL2+ o
= —_ CO site * ! )
STB with : : e
N : % Multicast Points
]
Home
CPE DSLAM ETH BRAS / Core
Systems/ Suppliers
NT: Do it yourself DSLAM ETH aggregation BRAS:
Applied: See ATM based DSLAMs Siemens hiX5300 Cisco C3750, C4500 Cisco C7300, C7400,
Home Gateway (T-Online): Thomson Ericsson EDA v1.3 - v2.2 C10000

ECI HIFOCuS-5 (under network introduction )
MDF Splitter: Siemens, Quante, Reichle de Massari
TAM (Test Access Matrix): under discussion

ETH core: C7600

Key Technical Features

G.992.1/3/5 AnnexB (ADSL/2/2+)
G.991.2 AnnexB (SHDSL)
Access method: PPPoE, DHCP
Per service PVCs, ATM level QoS
Services:

3Play (parallel PVCs)

High Speed Internet access

L3 VPN Access

Per service VLANs, ETH level QoS
VLAN mapping/filtering

Multicas support: IGMP (MC) processing
Security features: VMAC / MAT

Enhanced Ethernet functionality

Per service VLANs, ETH level QoS
Countrywide ETH network

GE aggregation capacity

10G in City networks

Multiple Edge architecture
BRAS:

PPPoE termination

L2 Provider selection

Distributed BRAS arch.
ETH core: Multicast point
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Szélessavu hozzaférési halozat fejlesztése — uj technologiak VSDSL2 —
Pilot fazisban

Access network i Connectivity network Core network

ISDN/POTS D-Servers

<> cPE

Splitter
IP=Telephone  —
<>

EEL/E—E

Fiber optic

MDF  DSLAM
Matrix

1
VDSL2 |
1
NT Outd. Cab.
1
STB with i
v | o
- - Multicast Points | ISDN/POTS service (optional)
Home !
MDF

optional, to be decided

Pilot target: to investigatetechnical capability and prepare commercial services

B VDSL2 DSLAM system selected B Siemens hiX5620

B Start of pilot test planned B November 2006

B Challenges: Siemens VDSL2 DSLAM features / architecture fits DT specification

B Magyar Telekom IPTV architecture already applied (extended pilot phase
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Szélessavu hozzaférési halozat fejlesztése — uj technoldgiak

GPON -

Pilot

fazisban

Access network

Core network

1
|
1
___________________________________________________________________________________ b e e e e e e e e e e e e e ==
! i
| ! D-Servers
IP=Telephone 1 :
“ 1 ole 1
Pe_ \E|W | Fiber optic |8 !
Eﬂ’/ﬂ—aﬁ o gt | Core
-7 vDSL2|! |
] ]
= NT |} Optical A
STB with ' P ! ETH | core
1 .
V. Home #1)i splitter !
1
| FTTB GPON_OLT :
IP-Teleph ! Fiber optic '
s T | €O site - Indoor BRAS
PC HGW ! REREE oy . !
=) BTt = Optical ' |
!
! < .
=L sTewin ! cat> splitter '
/-“'-41 . .
Home #2) Pilot in 2006
v FfrlE = T
IP=Telephone ! e L
1 Multicast Points B Base the commercial application of an alternative access solution for
-Pifﬁi’ HOW  ETh, il b 3-play services on optical cable based infrastructure
1
Cat5<
Z ab< ONT #3
m STB with 1 . . ) )
- 1 B Test all major technical features in lab and real network environment
! Home #3
1
1
1
1
1

Potential application areas in general

B Areas of many demand nodes of an individually relatively low demand (few 100 Mbps downstream):

B Green—field areas (Residential Parks, Business units)
" an access tool for PSTN cutover to an NGN compatible access of voice
|

ONT in outdoor cabinets (FTTCab)

B ONT in building (FTTBuilding)
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Digital Home 2010 - Network Architecture

Access network

Core network

Connectivity network

CPE
VDSL2 copper '
e N
aéP—Telephone :
Pe \ new i
/ﬂ — = . ——
VDSL NT
STB with
v
L VDSL2 Home )

Copper

Central
Office site

10 GE

-

MDF
Matrix

Outd. cabinet

VDSL2 Hytas/FTTB

Hytas OLT
N\

® Multicas points:
ETH Core switches
DSLAMs
GPON ONTs

|

GPON

IP=Telephone

STB with TV

GPON Home

\—I ETH
xj Cat5<

FTTB/Curb

(o]

T )

Optical

splitters

GPON OLT

Wireline BB technologies of Digital Home:
‘VDSL?2 in copper areas

‘Exchange sites

‘CCC sites
‘VDSL?2 in optical access areas
‘Existing Hytas / FTTB areas
*‘GPON applications
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Szélessavu hozzaférési halozat fejlesztése
Becsult igények

1 000 000
900 000
800 000 fr—
/700 000 ——
600 000
500 000 —
400 000 ——
300 000
200 000 ——
100 000 ——

O ! | | |
2007 2008 2009 2012

O ADSL O ADSL2+ O VDSL2 B GPON
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A T-Com optikai gerinchalozata

SZLOVAKIA 2.
Kazincbarcika
0
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Q
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{_)Kecskemét

’
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4

Szentes Oroshéza 1.

O
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V
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Nagybaracska Romén
Norieneqrs Backbone optical cable network
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to Ukraine
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"

v
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m] Secondary node
(o] Primary node
o Other node

= New cable in 2007



A T-Com DWDM gerinchal6zata

Bratislava Uzshorod

Bratislava

Vienna

Flizesaba Nyiregyhaza

Tatabanya

Gyoér
Sopron
Szombaf

Veszprém

Békésgsaba

Existing domestic network

=== International border-crossing

Beograd Timisoara

. Large WDM node

o Small WDM node
Zagreb

Beograd

eon s P Coms



xDSL és UMTS koz0s aggregacios halozat

Aggregacios halozati
gydjtépont

Vezetékes NG Data Vezetékes NG Data
szolg. csp. ' szolg. csp. {9

|
] SiDSL I - Ethl SiBSL
I ] 802'3ah ; 802 3ah

Q |

IP/MPLS maghalozat fele

—0O ___ Optikai kabel
—~~—~—— Sodort erii rézkabel

(_ - _) Mikrohullamu ok.

AGW: Access Gateway

eon s P Coms
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1GE v 10GE | Ethernet sw |
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NGN fejlesztesek

B IMS based overlay for introducing new services

B PSTN/ISDN replacement: Migrating existing network and services to IP based
NGN architecture.

Activities so far focused on overlay strategy. Answering market challenges and

finding new business oportunities.

PSTN/ISDN replacement is considered and analised to find the optimal starting

date and migration time span.
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Migracio a PSTN-t0l az NGN felé

PSTN, VolP (PATS) and VolP (Emulation)

igények prognodzisa

2 000 000

1 800 000
1 600 000

1 400 000

1 200 000

1 000 000

800 000

600 000
400 000

200 000

0

2007

2008 2009

O PSTN @ VolP (PATS) O VolP (Emulation)

2012
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IP/MPLS maghalézat fejlesztések
Uj halozati funkciok :

| IPv6 bevezetése és elterjesztése - IPv4/IPv6 egyuttmikodési kérdések
] IP/MPLS Traffic Engineering funkciék megjelenése

halézat performancia és kihasznaltsag optimalizalasa

E2E QoS és rendelkezésre allasi kdvetelmények (igények) kielégitése

Halézatok egyuttmikodésének és integritasanak tovabbfejlesztése:
m PSTN - VoIP migracié megvalositasa (NGN)

] Kozos T-Com/T-Mobile IP maghalézat

] Fix-mobil konvergencia (FMC)

Egyéb technikai kihivasok:

] Titkositasi kérdések (pl. DoS tamadasok kivédése)

m Routing protokoll valtas (multicast routing terjedése Ipv6 mellett is, OSPF - IS-IS ?)
] Uj halézat menedzselb rendszerek (konfiguracid menedzselés)
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IP/MPLS maghalozat fejlesztések

B Kapacitds novelése a varhatd forgalmi igények figyelembe vételével:

Traffic Volume in IP Core Network (2007-2009)

2 300000
@
(]
é’ @ T-Mobile 2006 —> 2009
5 250 000 OFix VolP
= mVIDEO MC
O Internet
200 000 Forgalom mennyiség: kb. 3% novekedés

ADSL felhasznaloszam: kb. 2% novekedés

150 000

2009 végén: kb. 150 00O VolP

100 000 -
VoD szerverek: elérési halézatban
50000 IP maghalozatban csak MC (IPTV, VoD MC)
0
2006 2007 2008 2009
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IP fejlesztés

ElOtérben az NGN képesség

‘ Budapest

C6500

g2l svich/ router
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Métészalka

——i0GE
GE

the basis, increasing capacity demands are flexibly solved

® A robust optical cable network is
by WDM, CWDM technology

® SDH, NG SDH technology provides carrier grade transport

= |IP core shall be developed in capabilities, topology and capacities according

to the requirements of NGN transport plane;



IP/MPLS maghalézat fejlesztések

Halozati kapacitas ndvelése a skalazhatdésag figyelembe vételével:
minterfész sebesség ndvekedése:

5 db vidéki 10 GE gylrd - 10 db 10 GE gydrid  Budapest 2*10 GE - 40 GE
Primer szinten n*GE - 10 GE n*GE - 10 GE

® () core és PE eszkdz tipusok megjelenése (pl..CRS)
eszk6zOk darabszamanak névekedése (redundans PoP-ok kialakitasa miatt)

portslriség ndvekedése
5*9-es rendelkezésre allas lehetbségének megteremtése a mindségi szolgaltatasok nyujtasahoz
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Halézati szinergia
T-Com és T-Mobil IP halézatainak integralasa

* KozOs transzport

T-Mobile T-Com

Application

Controll

Transport

BSC: Base Station Controller
BTS: Base Station Subsystem
CaTv: Cable access

GPON: Gigabit Passive Optical Network
IMS: IP Multimedia Subsystem
MSC: Mobile Switching Centre
MGC: Media GateWay Controller
MGW: Media GateWay

MSR: MultiService Router
NodeB: 3G mobile base station

P: Provider router

PE: Provider Egde router
PSTN: Public Swithed Telephone Network
RNC: Remote Network Controller
RSU: Remote Subscriber Unit SE"STN)
SGSN: Serving GPRS Service Node
WDM: Wavelength Division Multipexing SDH
WLAN: Wireless LAN =
XDSL: Digital Subscriber Line

Aggregation

/SDH

Access

--..T-.Com.



