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 Fiber network architecture terms
FITL - Fiber In The Loop. (Local) loop = connection from telco
building to customer building.

mmm=  Fiber (optical)
mmm=  Cable (copper)

| FTTN: Fiber To The Node /
:| Fiber To The Neighborhood

FTTC: Fiber To The Curb

FTTB: Fiber To The Building

FTTH: Fiber To The Home

Centrai Office (CO) Fiberlnode Cur'b Building
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 Fiber distribution network technologies

PON (Passive Optical Network): AON (Active Optional Network):

-> Point to multipoint fiber network. -> Use of active switches (usually Ethernet) to
-> Use of unpowered optical splitters. distribute the signals.

+ Passive (no electrical power needed) + Buffering of frames (reduce collisions)

- No buffering of frames / packets (collisions) - Electrical power needed (reliability)

Passive Optical Network (PON)

Active Optical Network (AON) m_) -

Routed

Spi
fo 32 ONTs.

up la 70 Km : up o 20 Kim

up fo 20 Km
Key: H - Data or volce for a single cusfomer m - Video for mulliple customers_
Source: http://en.wikipedia.org/wiki/FTTH Source: http://en.wikipedia.org/wiki/FTTH

Direct fiber:

- 1 dedicated fiber to each customer.

+ Dedicated bandwidth for each customer
- Expensive
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» ewz.zUrinet (1/6)
Hausinstallation

Source: http://www.stadt-zuerich.ch/content/ewz/de/  index/telecom/ewz_zuerinet.html
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e ewz.zlrinet (2/6):
Wohnungsanschluss (1/2)

4] a B 4] a
230V-Steckdose Glasfaser-Steckdosa Endkunden- Learraum flr Kundan- Ethernet-Stackdose
Anschlussgerit ews Endgeritg), Service Pro-  (RJ45)
{CPE ewz) vider-Anschlussgerate

{CPE-SP), Switch etc.

Source: http://www.stadt-zuerich.ch/content/ewz/de/  index/telecom/ewz_zuerinet.html
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» ewz.zUlrinet (3/6):

(=1 F
Wohnungsanschluss (2/2) m—— Glasfaser-Hausanschiussisitung
Hausanachlusskasten
ewz.ziirinet. _— Glasfaser-Hausverkal=lung
Hausverkabelung. sx  Glasfaser-Steckdose

fp— ewz-Endkunden-Anschlussgerat

_I=-_=I Service Provider
:

i Service Provider Endgerét (z. T. mit
*"-;"I WLAN], nur wenn notwendig
/

Empfinger fir digitales Fernsehean

— Mit zentralern Multimediavertsiler gm (Set-Top-Baox)

[ . -1 _1 4 L
Steigzone Ohne Multimediaverteiler Multimedia-Verteillkasten
mit Stromanschiuss
L!] - T i

Haus- Rangierverteiler (Patch-Panel)
einfihrung g J}‘I
s

|

Eigentlimer/-in.

I

Ethemet-Verkabelung
Ethemet-Steckdose

Il;ff;"?lr;—‘ iy

Miater/-in.

J—
-

Ethemet-Verteiler (Hub oder Switch),
optional

Individuelle Ethernet-Verkabelung
Alternativen: WLAN, POF, PLC

Source: http://www.stadt-zuerich.ch/content/dam/stz h/ewz/Deutsch/Telecom/Publikationen%20und%20Broschu  eren/hauseigentuemer_broschuere.pdf

5
© Peter R. Egli 2010 Rev. 1.00



HOCHSCHULE
FTTX FOR TECHNIK
—— ZURICH

» ewz.zUlrinet (4/6):
Diskriminierungsfreier Zugang:

EWZ installs 4 fibers to each home.

1 fiber is reserved for EWZ, the other 3 may be used by other providers (also by EWZ).

The customer / home owner selects his preferred provider( s) and grants these the right to use
the fiber(s) and offer services.

Template contract see http://www.hev-zuerich.ch/aktuelles/ewz.zuerinet.pd

ewz.zlirinet.
Breitbandnetz flr Zlrich.

| i ‘ 7Y

o Tl A ) e
lllﬁuuu !h . * : - 5;:[:'[-1'}' -
S 03 )

Dia ewz-Kundinnan und Kunden baziahan
Inhalte vom Service Provider ihrer Wah.

ewz.zirinat.
ewr Ubertriigt die Inhalte der Service Anbieter via Breitbandnetz
2u den Kundinnen und Kunden.

Alle Service Provider kdnnan Inhalte

sinspeisen: fir Ultrahighspeed Intarmet, Telefonie,
Radio und Fernsehen, Daten, Video on demand,
e-Leaming, Spiele usw.

Source: http://www.stadt-zuerich.ch/content/ewz/de/ index/telecom/ewz_zuerinet/das_breitbandnetzfralle.  html
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» ewz.zUlrinet (5/6):

Carrier Ethernet as base technology for connecting cust omers:
Advantages of Ethernet as base technology:

-> Proven technology (successfully deployed in LANs aroun d the world)
-> Simple

-> Integrates well with TCP/IP (ARP, multicast)

Differences of carrier (grade) Ethernet versus LAN:

+ Reliability (99.999%, protection switching < 50ms in case of failures)
+ Scalability (many customers)

+ Service management (supervision of SLA — Service Lev el Agreement)
+ QoS (Quiality of Service)
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» ewz.zUlrinet (6/6):

ewz.zlrinet services:

1. E-Line:

-> Ethernet Private Line (like leased line, but
based on Ethernet)

-> Application: Residential Internet access

Carrier Ethernet
Network

2. E-LAN:

-> Multipoint layer 2 service (like Ethernet LAN,
but metropolitan span)

-> Application: Connection of branch offices

Carrier Ethernet
Network

3. E-Tree:

-> Point to multipoint (1 root, multiple leafs, no
direct connection between leafs)

-> Application: Video distribution (Video on Demand)

Rooted Multipoint EVC

Source: http://www.security-zone.info/download/kongress09/s 8 ewz.pdf
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« Separation between providers through protocol layers

Clear separation between fiber network operator (L1+L2) a
ISPs of course see themselves also as content provider (T

Data Link Layer

Content provider
(e.g. Youtube,
Google,
Facebook,
Zattoo)

ZATTOD

(Internet) Service
Provider

(e.g. GGA Mauir,
Green)

GGA:maur

nd ISP (>=L3).
V, Video on Demand, Internet radio).

- Internet Service

- Digital phone service
-TV

- Internet radio

Physical Layer

Fiber network operator
(e.g. Zurinet)

esz

Die Energie

L2 transparent network
based on fiber.

See also http://www.slideshare.net/ceobroadband/ftth-confere

nce-2009-ewz-zurinet-case
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