HYBRIDE BREITBANDTECHNOLOGIEN AUS
SICHT DER FORSCHUNG

Labortests, Simulationen und Praxisrelevanz

=~ Fraunhofer
ESK



Evolution des Zugangsnetzes — Hybride Losungen
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Warum hybride Losungen?
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Hybride Losungen - Datenraten ausreichend?
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Bestandsaufnahme in DE - Typische Inhaus-Szenarien
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Ubertragungseigenschaften bestimmen - Kabelmessungen
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Kompletter Datensatz einer Leitung -> Modellbildung
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Mit neuen Modellen naher an die Realitat
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Ubertragungseigenschaften bestimmen - Rauschmessungen
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Modelle und Simulationen zur
Nachbildung der Realitat
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Computer Simulationen fur die Analyse - Erste Schritte
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Mit neuen Modellen naher an die Realitat
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Mit neuen Modellen naher an die Realitat
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Realistische Szenarien flr praxisnahe Ergebnisse
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Realistische Szenarien flir praxisnahe Ergebnisse
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Realistische Szenarien flir praxisnahe Ergebnisse
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Erprobung und Test
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Koexistenz - Ein aktuelles Problem

Impact-Analysis for Coexisting G.fast and Vectored
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Abstract—G.fast is the most recent Digital Subscriber Line
DSL) technology envisioned to provide gigabit internet acoess
from the Distribution Point (DF). Its deployment be pro-
gressive as in previous technological migrations, so G.fast il
share the access network with existing DSL systems, mainly
with vectored VDSLL G.fast and vectored VDSLI are spectrally-
incompatible: they transmit symbols asynchronously, impleme:
different sampling rates and use conflicting multiplexing scheg

Time Domain Duplexing (TDD), while VDSL2 us;
Domain Duplexing (FDD)). Therefore, the rol

not achieve the e improvements 53

ation of Digital Subscriber
Line (DSL} conceived fvide gigabit internet access fom
the Distribution Point (DP). By widening the DSL spectrum
up to 212 MHz, and increasing the symbol rate and carrier
spacing used in former DSL technologies [1], G.fast is able o
potentially provide up to 2 Ghps of aggregae data rate from
the DP [2]. In addition, G.fast has incorporated Time Domain
Duplexing (TDD) in order to offer more flexibility in the
definition of upstream and downstream data rate asymmetry.

Although G.fast is a promising technology, it will be grad-
ually introduced in today’s access network. Service providers
expect o safeguard their former technological investments
or simply mest some clients” w mess of not upgrading
their Customer Premises Equipment (CPE). Therefore, G.fast
systems will share the metwork infrastructure with existing

This work has been partially financed by the research project
“FleuP- Flexible Breitband Disribuion Poines” . funded by the Bayerische
Forschungsstifiung (Bavarian Research Foundation).

systems, parucul:iﬂ

tps a wide spectrum to freely
17.7 MHz. In addition. spectral-
fikes limited to only use frequencies

oc hn‘.\.n considered [1]. However. the main
f problem relies on three aspects: the noticeable
etween their bandwidths, the asynchronous symbol
on and their implemented multiplexing schemes. It
s well known that the sampling rate used by receivers must be
at least twice the symbol bandwidth, i.e.. the Nyquist rate, to
present the spectrum copies originated by the sampling process
from producing alias pectral overlap. Consequently,
VDSL2 receivers are hlghlv exposed to suffer aliasing. because
their symbols cover a narmow bandwidth in comparison with
G.fast so they implement an insufficient sampling rate to
isolate (G.fast spectrum copies. In addition, G.fast and VDSL2
cannot synchronize under normal operation their symbaol trans-
mission due to the difference in symbol duration. Thus, they
are exposed to Inter-Carrier Interference (1CI) interference [4].
Regarding the multiplexing schemes to coordinate upstream
and downstream transmissions, G.fast transceivers use TDD
whereas VDSL2 uses Frequency-Division Duplexing
Since there does not exist frequency separation betw
stream and downstream in G.fast, both systems’ receivers
detect not only farend transmitiers interference, ie., Farend
Crosstalk (FEXT), but also the interference generated by coun-
terpart system Wransmitters at receiv Near-end
Crosstalk (NEXT). Such a hostile |n|..rf|.r..noe environment
poses a challenging scenario for the rollout of G.fast, turning
its and vectored VDSLZ systems performance analysis into a
hot topic for service providers, academia and standardization
bodies.

In this work, we study the mutual impact between vectored
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