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FTTH - the next big thing for decades ...

INSTALLED FIRST COST ECONOMICS OF FIBER/BROADBAND ACCESS TO THE
1988

HOME
FIBER TO THE HOME: PRACTICALLY A REALITY K. LU, R. WOLFF AND F. GRATZER

BELL COMMUNICATIONS RESEARCH
John Bourne 1988 445 SOUTH STREET, MORRISTOWN, NJ 07960
It shows that fiber will be
cost competitive for voice during the 1990's and
BNR predicts that Broadband access will become cost
effective during the next 10 to 15 years .

FIBER TO THE HME : BIARRITZ (1984)... TWELVE CITIES (1988)

1988 Camille VEYRES (x) -= J. Jacques MAURO An Optimal Investment Strategy Model for Fiber to the Home
. L . Marvin A. Sirbu and David P. Reed
Direction Générale des Téléecommunications 1988
FRANCE TELECOM - Service des Télécommunications

de 1'Image - Paris - France Carnegie Mellon University

Optical fibers

reach into homes

Paul W. Shumate Jr. Bell Communications Research Inc.
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Reality
gradual deployment of fiber deeper in network
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Shifting the limits of copper
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Vectoring
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ITU project G.fast

« Standardizing copper physical layer aspects of FTTdp
e Initiated February 2011
 Earliest opportunity for consent: e.o. 2012
* Means, earliest, standard could be approved in 2013; products could be available in 2014

e Contributions by DSL and G.hn vendors

e Main requirements
» High peak data rate, e.g. 500 Mb/s at 100 m
 Suited for reverse powering
 Allowing for customer self-install

* Optimized for short loops - not a substitute for FTTCab
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G.fast Is becoming technologically feasible
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FTTdp architecture

8-24 users per remote network equipment

Fits within TR-156 and
TR-167 deployment model /
\ Passive CPE Up to 1 Gb/s net rate
splitter <::::>cx:><:=c>cx:@ll}I /
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G.fast Power coocccoow Power G.fast

' | transceiver extraction insertion transceiver :

: RE power Power

: supply unit source :
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Reverse power feed
power transfer capability

ETSI TR 102 629 : Reverse Power Feed for Remote Nodes
Source voltage 60 V, within SELV limit, current < 300 m
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Time division duplexing

» Advantages of TDD:
* Reduction in analog complexity

 Increases transmission efficiency

» Halves the modulation complexity

 Starting frequency above VDSL2, for

legacy compatibility
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P2P and P2ZMP system architecture ... o

Point-to-multipoint with TDMA MAC
Analogy with cable

O

1 Gb/s aggregation

Point-to-point

@

Several Gb/s aggregation
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UK Reference loops

P2MP vs. P2P comparison Average TDMA rate of N-1 users if 1
user is at 500 Mb/s ‘peak rate’
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Transmitter Controlled Adaptive Modulation

Noise driven Traffic driven
grid control power control

Operator benefit:
 Robustness = Self-install

e Spectral efficiency - Throughput

* Green - Reverse powering

With minimal implementation impact
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CuGAR

Copper Gigabit Access Research evaluation platform
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FTTdp - G.fast

« Continued copper access innovations facilitate operators to spread fiber
Investments

« G.fast is targeted for short loops up to 200 m from the last distribution
point

* Being standardized in ITU-T, promising up to 1 Gb/s

e Transmitter controlled adaptive modulation is proposed, enabling high
throughput, self-install and reverse powering

e P2P and P2MP system architectures under study in ITU

« TDMA offers high peak rate, but lower sustainable rate applied to UK
reference loops — behaves like cable or PON
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