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xDSL -> ADSL 
¿Qué es? 
 ADSL (Asymmetric Digital Subscriber Line). 
 Es un protocolo de nivel FÍSICO para transmisión de datos 

bidireccional, asimétrica por los pares de cobre telefónicos. 
Ventajas: 
 Reutiliza infraestructura. Baja inversión, despliegue rápido. 
 Gran disponibilidad (donde llegue el teléfono) . 
 Compartido con el servicio telefónico. 
 Siempre conectado. 
 Alta velocidad de datos y tráfico asimétrico (Internet) . 
Inconvenientes: 
 Limitaciones por la calidad del bucle de abonado. 
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ADSL 
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xDSL en la arquitectura de Internet 
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Prestaciones del  
bucle de abonado PSTN 

Las prestaciones caen 
rápidamente con la distancia 

Centro de ciudad extrarradio rural 

Central Local 
Vivienda 

Moderador
Notas de la presentación
Hacer notar los límites de un bucle de abonado típico
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1 2  3 6 Km 

VDSL óptimo 
en bucle de 

abonado muy 
corto 

Evolución de xDSL 

Asymmetric DSL ~1999,  ITU - G 992 

High Data Rate Digital Subscriber Line (DSL) 

Very High Data Rate DSL ~ 2004, ITU - G 993.1 

~ 2002, ITU - G 992.3 

Duplica -Optimiza Longitud / Velocidad ~ 2003, ITU - G 992.5 

~ 2006, ITU - G 993.2 

~ 2010, ITU - G 993. 

~1990,  ITU - G 991 

 Mbps 
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G.SHDSL ~ 2003, ITU - G 991.2 

Asymmetric DSL 

Symmetric 5,6M / 5,6M 

VDSL2-12MHz long,  VDSL2-30MHz short 

Symmetric/Single-Line High Data Rate DSL  

ADSL optimizado 
para máxima 

cobertura 
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El acceso digital de abonado: 
tecnologías xDSL y xPON 



9 

Arquitectura xDSL 
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Filtro Filtro 

PPP: Point to Point Protocol 
 

PPPoE (rfc 2516): PPP over Ethernet: 
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PPP: Funciones 
 Entramado: Delimitar el comienzo y fin de cada paquete. Ejemplo para 

enlace serie físico orientado a bit (SONET). 
. 

 
 
 
 (PPPoE usa entramado Eth con payload: PPP protocol + IP packet) 
 
 Control del enlace (LCP): Comprobar la continuidad física y negociar 

parámetros. 
(En PPPoE es necesario un protocolo especifico para establecer el 
enlace PtP) 

 
 Network Control Protocol, …. : Ayuda al establecimiento de la red. 

Obtención de dir. IP,  autenticación, cifrado, .... 
 

Paquete IP 
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Bajada: difusión (broadcast) 

xPON: red →usuario 

OLT: Optical Line Terminal, ONU/ONT: Optical Network Unit/Optical Network Terminal  

Moderador
Notas de la presentación
The IEEE 802.3 Ethernet PON (EPON or GEPON) standard was completed in 2004 (http://www.ieee802.org/3/), as part of the Ethernet First Mile project. EPON uses standard 802.3 Ethernet frames with symmetric 1 gigabit per second upstream and downstream rates. 
A PON takes advantage of wavelength division multiplexing (WDM), using one wavelength for downstream traffic and another for upstream traffic on a single fiber.
A PON consists of a central office node, called an optical line terminal (OLT), one or more user nodes, called optical network units (ONUs) or optical network terminals (ONTs), and the fibers and splitters between them, called the optical distribution network (ODN). ONT is an ITU-T term, whereas ONU is an IEEE term. In Multiple Tenant Units, the ONT may be bridged to a customer premise device within the individual dwelling unit using technologies such as Ethernet over twisted pair, or DSL. An ONT is a device that terminates the PON and presents customer service interfaces to the user. Some ONUs implement a separate subscriber unit to provide services such as telephony, Ethernet data, or video.
The OLT provides the interface between the PON and the service providers network services. These typically include Internet Protocol (IP) traffic over Gigabit, 10G, or 100 Mbit/s Ethernet, and others
The ONT or ONU terminates the PON and presents the native service interfaces to the user. These services can include voice (plain old telephone service (POTS) or voice over IP (VoIP)), data (typically Ethernet), video, and/or telemetry. Often, the ONT functions are separated into two parts:
 the ONT or ONU, which terminates the PON and presents a converged interface – such as xDSL, coax, or multiservice Ethernet – toward the user, and 
 network termination equipment (NTE), which provides the separate, native service interfaces directly to the user 
A PON is a shared network, in that the OLT sends a single stream of downstream traffic that is seen by all ONTs. Each ONT only reads the content of those packets that are addressed to it. Encryption is used to prevent eavesdropping on downstream traffic.
--------------------------------------------------------------------------------
Consultar el resumen completo en: http://en.wikipedia.org/wiki/Passive_optical_network 
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Subida: Acceso 
múltiple TDMA 

xPON: usuario →red 

Moderador
Notas de la presentación
Upstream bandwidth allocation (TDMA: Time Division Multiple Access)
The OLT is responsible for allocating upstream bandwidth to the ONUs. Because the optical distribution network (ODN) is shared, ONU upstream transmissions could collide if they were transmitted at random times. ONUs can lie at varying distances from the OLT, meaning that the transmission delay from each ONU is unique. The OLT measures delay and sets a register in each ONU.
Once the delay of all ONUs has been set, the OLT transmits so-called grants to the individual ONUs. A grant is permission to use a defined interval of time for upstream transmission. The grant map is dynamically re-calculated every few milliseconds. The map allocates bandwidth to all ONUs, such that each ONU receives timely bandwidth for its service needs.
Some services – POTS, for example – require essentially constant upstream bandwidth, and the OLT may provide a fixed bandwidth allocation to each such service that has been provisioned. DS1 and some classes of data service may also require constant upstream bit rate. But much data traffic – internet surfing, for example – is bursty and highly variable. Through dynamic bandwidth allocation (DBA), a PON can be oversubscribed for upstream traffic, according to the traffic engineering concepts of statistical multiplexing. (Downstream traffic can also be oversubscribed, in the same way that any LAN can be oversubscribed. The only special feature in the PON architecture for downstream oversubscription is the fact that the ONU must be able to accept completely arbitrary downstream time slots, both in time and in size.)
There are two forms of DBA(dynamic bandwidth allocation), status-reporting (SR) and non-status reporting (NSR).
In NSR DBA, the OLT continuously allocates a small amount of extra bandwidth to each ONU. If the ONU has no traffic to send, it transmits idle frames during its excess allocation. If the OLT observes that a given ONU is not sending idle frames, it increases the bandwidth allocation to that ONU. Once the ONU's burst has been transferred, the OLT observes a large number of idle frames from the given ONU, and reduces its allocation accordingly. NSR DBA has the advantage that it imposes no requirements on the ONU, and the disadvantage that there is no way for the OLT to know how best to assign bandwidth across several ONUs that need more.
In SR DBA, the OLT polls ONUs for their backlogs (packets in queue). A given ONU may have several so-called traffic containers (T-CONTs), each with its own priority or traffic class. The ONU reports each T-CONT separately to the OLT. The report message contains a logarithmic measure of the backlog in the T-CONT queue. By knowledge of the service level agreement for each T-CONT across the entire PON, as well as the size of each T-CONT's backlog, the OLT can optimize allocation of the spare bandwidth on the PON.
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Resumen 
Se ha visto: 

• Estructura básica del sistema telefónico “clásico” y el papel 
del bucle de abonado. 

• Aprovechamiento del bucle de abonado telefónico para 
proporcionar líneas digitales de abonado (xDSL). 

• Tecnologías de xDSL (ADSL..VDSL2), sus arquitecturas y sus 
prestaciones. 

• Conceptos básicos del acceso digital basado en redes ópticas 
pasivas (xPON). 
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