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\!Tilj BDT workshop on Network Planning

[Module 1: Introduction and Experiences in the Region ]

Module 2

Role of Network Planring in the current Telecom scenario
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J Content Chapter 2.4
\w Network Architectures and Technologies
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&f’é‘* Network Architectures and Technologies:
\Tﬂ Network Modeling

® High complexity of the whole Network requires a modeling and

splitting in subnetworks to facilitate analysis and design.

® By Layers in a vertical dimension following the client-server
relation (one layer is suppoorted in the layer below and provides
resources for the layer up). Physical, Transmission, Switching, etc.
® By Segments or splitting of the end to end communication into
subareas as customer premises, access, core national, core
international
® By Technologies or underlying technique as PDH, SDH, PSTN,
ATM, IP, GSM, etc.....
® Network Planning follows the same splitting or partitioning to
allow treatment of the problems and adaptation to associated
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)ﬁs\ Network Architectures and Technologies:
J&lj Network Layer Modeling
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)g-q\ Network Architectures and Technologies:
N e Network Segment Modeling
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)g“\ Network Architectures and Technologies:
\3,;( Topologies

— P
® Meshed (direct connection among nodes) @%
® Fully (for all network nodes) == o=
® Partial (with limited connectivity) —_—

® Ring m

® Single, Multiple, Folded
* Tree @ .\.0/.
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® Linear o— 0 @

® Combined
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&%_[‘Ai\lj Access Network Architecture: Wireline

\\\.‘_'. =

Typical Access Network structure: (clasical)

<40 Km mean value ~I,7 Km mean value ~300 m >
>« (50 % <1,2km, 90 % <3,7 km) > (50 % <200 m, 90 %-<500 m)
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MDF  Main Distribution Frame
FDF  Feeder Distribution Frame
SDF  Subscriber Distribution Frame
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Pria Access Network Architecture:
o . . . .
\Ng-;lj Wireline Evolution: FTTx
-
Typical Access Network evolution : FTTCabinet, FTTPremises, etc.
<40 km mean value ~1,7 km mean valiie ~300m
h (50 % <1,2km, 90 % <3,7 km) Fd (50% <200 m, 90% <500 m)
)
P%Arop iN€ g
\_}\m
main cable
_—
Optical ISDN
Interface basic rate
Regional Local
Exchange Exchange

MDF  Main Distribution Frame

DLC Digital Loop Carrier drop line

SDF  Subscriber Distribution Frame
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Access Network Architecture:
LMDS

Transport
PDH/SDH
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Aggregation

ACCESS EDGE BS traffic: CORE
RT: Radio Termination BS: Base Station POC: Point of Concentration
NT: Network Termination DBS: Digital Base Station POP: Point of presence
TS: Terminal Station RBS: Radio Base Station POI: Point of Interconnection
XBS: Exchange Base Station BAS: Broadband Access Server
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ACCESS

SU: Subscriber Unit
SU-RT: Subscriber Unit Outdoor Unit
SU-NI: Subscriber Unit Indoor Unit
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Access Network Architecture:
WIP

POC

EDGE

BS: Base Station

AU: Access Unit
AU-RE: Radio Front-end
MGW: Media Gateway

Aggregation

BS traffic

POC: Point of Concentration
POP: Point of presence
POI: Point of Interconnection

6ther Netlworks
PSTN/ISPN
Internet

CORE

Note: The current Network
description shows the ATM approach
(BAS is needed). A fully IP scenario is
also feasible (BAS is not needed)

BAS: Broadband Access Server
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,/ Coax Access  \

»400 Homes /

Access Network Architecture:
HFC

Analog/Digital
broadcasting

SO _____,J
- <
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FIBER RING
(Redundant)

MTA: Multimedia Terminal Adapter

FN: Fiber Node

CMTS: Cable Modem Termination System
VoD: Video on Demand

IN: Intelligent Network
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)&"\ Access Network Architecture:

Jg.zlj xDSL

7 Copper
Local Loop

Voice Circuit
Switch
* Bandwidth/distances per solution
ADSL: up to 8 Mbps/800 kbps d <= 3 km MDF: Main Distribution Frame
ADSL plus: up to 8 Mbps/800 kbps d <= 4.5 km DSLAM: Digital Subscriber Line Access Multiplexer

IN: Intelligent Network

SHDSL: up to 2.3 Mbps symmetric d <= 1.8 km BAS: Broadband Access Server

VDSL: up to 52 Mbps Assym/ 26 Mbps Sym d <= 300m
(In all cases, higher distances imply less bitrate following
bandwidth shape curve)
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51%_[%3 Access Network Architecture:
Multiservice DLC
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&f'\ Access Network Architecture:
\‘T&g FTTU

Central Office or Fiber Passive Outside

Remote Terminal Distribution Plant

P-OLT 629 Wb/s oo /pltter/
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1550nm
V-OLT
FTTU:Fiber to the User
ONT: Optical Network Termination
OLT: Optical Line Termination
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. Network Architectures and Technologies:
1 W hnological alternati
JLY Technological alternatives at core
Scenario A Scenario B
Circuit based Packet based
Multiservi Internet
park  Managed ATMIERIP Ethemet || GpiGoess | |LAN to LAN
Fiber VPN, IPVFN PP IPVPN connectjon
) A A ) A
! GigE 10/100BT
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Optical switching

Optical fiber

Physical Infrastructure
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&féﬁj Multi-Layering in Transport Networks:

\\Tg( Sub-layer relations
—— —
== —
—— .

STM-4 T
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Py Multi-Layering in Transport Netwqr_ks:
x\ﬂg-(lj Sub-layers composition
S

< » Initial sub-layer N relation
< » Composed sub- layer N+1 relation

< » Composed sub-layer N relation
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29‘3‘ Multi-Layering in Transport Networks:
\N&B Introduction of WDM

Delivery of services to
end users

SDH/SONET Layer

High-speed protection
and restoration

Time division multiplexing

Time slot grooming

Optical Layer
Wavelength division multiplexing
WDM fiber . .
High-evel protection
and restoration
Dynamic transport reconfiguration

OADM for OXC for mesh OADM for ring

linear links networks networks
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);c,e,x Transmission Network Architecture:
\{g{j ADM Network Elements

10/100 Ethernet

STM-1
Ta0Mbps |
lelbpt
2 Mbps |

SDH network

ADM metro

Customer network

4

STM-1/

ADM core
ADM metro

10/100/1000 Ethernet 10/100 Ethernet
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(]ﬁ\ Network Architectures and Technologies:
vw Trends in Transport Technology

TODAY TOMORROW
Point-to-Point DWDM ’l Intelligent Optical Networks
for backbone capacity for end-to-end service

Predetermined ’l Fast and efficient
Bandwidth Re-allocation On-demand bandwidth

Network Design Specific to ’l Multi-Service Optimized
Type of Service Provided Network (IPJATM/TDM)

Protection Provided Mainly !l‘ Optical Layer Protection
by Sonet/SDH Layer + independent of service type
+ adaptable to class of service
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)ﬁ\ Network Architectures and Technologies:
w Evolution towards NGN
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L3 Network Architectures and Technologies:
w Evolution towards NGN
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)(‘»2\ Network Architectures and Technologies:
W Evolution towards NGN
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> Network Architectures and Technologies:
Evolution towards NGN
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X’%* Network Architectures and Technologies:
\J\w Evolution towards NGN

LEX/TEX

MOX/DSTAM

POTS ISDN HDSL/XDSL
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-3 Network Architectures and Technologies:

i\*
) .
\Jily Evolution towards NGN
N
LEX/TEX
| PCM
LEX
. « Higher capacity (16.000 PCM)
Low cap-amt-y (2000 _PCM) ¢ ATM switching matrix (80 Gbit/s)
* TDM switching matrix « SDH-STM1 interfaces
. i i « Data and ADSL integrated in the
Overwhelming data traffic Malt-service accessg
¢ OPEX & CAPEX optimization
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e Network Architectures and Technologies:
\\Eg.‘lj Evolution towards NGN
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Network Architectures and Technologies:
Evolution towards NGN
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Network Architectures and Technologies:
Evolution towards NGN
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