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RESUMEN

El continuo avance de las redes de telecomunicasiors proporciona cada
vez mas facilidades en todos los &mbitos de nuealea En este caso, nos hemos
centrado en el estudio de la movilidad en RedeSigeiente Generacion.

Una parte del presente proyecto se ha realizadmwkboracién con Deutsche
Telekom AG, durante una estancia de seis meseajamratio como colaboradora en
sus laboratorios con emplazamiento en Berlin.

El principal objetivo de este proyecto ha sido izl un estudio sobre los
diferentes estandares y tecnologias que facilitanmlovilidad en Redes de
Siguiente Generacion. Por ello, en la primeragaet han estudiado los diferentes
grupos de trabajo centrados en este aspecto, asi 86 ha recabado informacion
sobre productos y soluciones disponibles en el atgrcpara obtener una vision
global de la situacion actual.

Como se puede comprobar mas adelante, esta pripaeta es la mas extensa
de todo el documento. Esto se debe a que es, geohabte, la parte mas
importante del trabajo, ya que contiene el estadidos mecanismos que mas tarde
nos servirdn para dar una solucion tedrica a Isirdos escenarios que se
plantean.

En la segunda parte del proyecto, nos hemos cemteaddesarrollar varios
escenarios de interés en sistemas de Redes deesiguteneracion y aportar, de
forma posterior, posibles soluciones tedricas.

Para finalizar, se han expuesto las conclusionésigdas como resultado del
trabajo y los aspectos que se podran tratar sdbméseno en un futuro préximo.
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CAPITULO 1
INTRODUCCION Y OBJETIVOS

1.1 Motivacion

Si nos detenemos a analizar el cambio que ha erpeatado tanto la sociedad
como la forma de vida en las ultimas décadas, rayemos cuenta de que el
avance de las comunicaciones ha sido uno de losipseles detonantes.

De hecho, en los dltimos afios las comunicacioneslambricas han
experimentado un crecimiento sin precedentes, ghmamas y mas popularidad
conforme sus prestaciones aumentan y se desarrulkevas aplicaciones para este
tipo de redes.

Las redes inalambricas permiten a sus usuarioglaceela informacién y a los
recursos disponibles en tiempo real y sin necesiidaglstar fisicamente conectados
mediante un cable a un determinado lugar. Lo quené&s, uno de los objetivos
principales que condujo al desarrollo de las redakambricas, fue facilitar a los
usuarios un sistema de comunicaciones mas flexgdenitiéndoles elegir donde
comunicarse.

El siguiente reto que se planteo fue la evoluciérnainfraestructura de redes
de telecomunicacion y acceso telefénico para lorarongruencia de los nuevos
servicios multimedia (voz, datos, video, etc.) pkiendo asi a los usuarios
comunicarse mientras cambiaban de localizaciéngsm las prestaciones de sus
comunicaciones se vieran alteradas. Es en este mlornde surge el concepto de
Redes de Siguiente Generacion, o redes NGN (Neref@é&on Network).

Segun la ITU-T, una Red de Siguiente Generaciémures red basada en la
transmision de paquetes capaz de proveer serviotegrados, incluyendo los
tradicionales telefénicos, y capaz de explotar akimo el ancho de banda del
canal haciendo uso de las tecnologias de calidadedeicio de modo que el
transporte sea totalmente independiente de la astractura de red utilizada.
Ademas, ofrece acceso libre para usuarios de difesecompafias telefonicas y
apoya la movilidad que permite acceso multipuntosausuarios.




Capitulo 1 Introduccion

Desde el punto de vista mas practico, las Redesidaiente Generacion
suponen tres cambios fundamentales en la arqurtedte red tradicional que han
de ser evaluados de forma independiente.

Respecto al nucleo de red, NGN supone la consabidade varias redes de
transporte construidas histéricamente a partir iferehtes servicios individuales.
También implica la migracion del servicio de voade la tradicional arquitectura
conmutada (PSTN) a la nueva VolP, ademas de laitscisin de las redes
tradicionales como X.25 o Frame Relay. Esto supookeiso una migracién para el
usuario tradicional hacia un nuevo servicio comeld® VPN o la transformacién
técnica de las redes tradicionales.

Respecto a las redes de acceso, las Redes der8@@Eeneracién suponen la
migracion del canal tradicional dual de voz y datés®ciado a las redes xDSL
hacia instalaciones convergentes en las que lasADSLintegren puertos de voz o
VolP, permitiendo de esta forma dejar atrds lasiaes redes conmutadas que
multiplexan voz y datos por diferentes canales.

Respecto a las redes cableadas, la convergencia if@hta la migracion de
la tasa constante de flujo de bits a estandaresleCalrs PacketCable que
suministren servicios VolP y SIP. Ambos servicioadionan sobre DOCSIS como
estandar para el cableado.
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Figura 1: Conjunto de elementos funcionales que cfiguran el plano de control del modelo de
referencia NGN

En las Redes de Siguiente Generacion existe ureaaapn bien definida entre
la red de transporte y los servicios que correngmima de esa red. Esto quiere
decir que siempre que un proveedor telefonico désdditar un nuevo servicio,
puede hacerlo facilmente definiéndolo desde la apaervicio directamente sin
tener en cuenta la capa de transporte. Como se itlao,dlos servicios
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proporcionados seran independientes de la infraetsira de red. La tendencia
actual es que estos servicios, incluyendo la veanslinen hacia la independencia
de red y normalmente residan en los dispositivosudeario (teléfono, PC,
receptores TDT,...) [1]

Una vez presentado el entorno que motivo la realiza de este estudio,
presentamos los objetivos marcados dentro del mismel siguiente punto.

1.2 Objetivos

En la presente memoria se expone el trabajo destigeeion realizado durante
la estancia Erasmus-Placement en Deutsche Telek@mL&boratories. Dicho
trabajo se llevé a cabo durante un periodo de meises en la ciudad de Berlin,
entre los meses de abril y octubre de 2009.

El objetivo general del proyecto es realizar uruéit sobre la movilidad en
Redes de Siguiente Generacion, estudiando los rmumas actualmente
disponibles y los que estan en desarrollo, parapddr solucion a los escenarios
posteriormente planteados.

Debido a que el trabajo se desarroll6 en Berlim haj programa internacional,
el estudio tuvo que realizarse en inglés. Por ejlopara no desvirtuar los
documentos resultado de las tareas de investigas@®mcluyen en la memoria en
la version original.

Por otra parte, los objetivos del estudio estangmns dentro del programa de
practicas denominado Extended Mobility (ExMob),eydetallan a continuacion:

= Analisis del Estado del Arte en Tecnologias Moviles
= |dentificacion de escenarios
» Propuesta de soluciones para los distintos esaenari

= Discusion de casos de uso y otras colaboracioned-oced-Mobile
Convergence Alliance (FMCA)

» Preparacion de informes y publicaciones
» Presentacion final de actividades

En este punto nos detendremos para explicar breviemen qué consiste
Fixed-Mobile Convergence Alliance.

Fixed-Mobile Convergence Alliance se formé a medmdel afio 2004, como
una organizacién global sin animo de lucro. DicHarea trabaja con sus
miembros para proporcionar una plataforma comuapmtendizaje, para facilitar
el desarrollo y la disponibilidad de productos d@@wergencia faciles de usar y de
gran calidad para los clientes del presente y dalr6. FMCA fue incorporada
como una asociaciéon sin animo de lucro bajo ladeyNueva York en agosto de
2006.

La Alianza se beneficia de una creciente comunadniembros formada por
los veinte operadores de telecomunicaciones lidemescala global, la mayoria de
los cuales son operadores propietarios de redé¢s figass como moviles.
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Vendor Affiliation Programme también pone de masto que los operadores
pueden trabajar estrechamente con los miembrosaakis; que son todos ellos
proveedores de telecomunicaciones.

La alianza fue fundada por seis compafias: Brifighecom, NTT, Rogers
Wireless, Brasil Telecom, Korea Telecom y Swisschproposito de esta alianza
es fomentar la integraciG@eamlessle los servicios telefonicos moviles y fijos. Es
lo que se denomina como convergencia tecnoldgica.

Su sede global de operadores lideres, represemtasade 500 millones de
clientes, o un tercio de los usuarios de telecooagiones del mundo, y colabora
con proveedores miembro hacia el desarrollo y Epahibilidad de productos y
servicios de convergencia en areas tales como sitspas, puntos de acceso y
home gateways, roaming y aplicaciones innovadoras.

Para lograr sus metas, la FMCA ha desarrolladoeelstts relaciones con
organizaciones de desarrollo, especificacion vy iftestion de estandares
(Standards Development, Specification & CertifioatiOrganizations, SDO/Fora),
incluyendo Wi-Fi Alliance, Wireless Broadband Aliee, Home Gateway
Initiative y 3GPP. La FMCA contribuye activamentacha la difusiéon de los
estandares existentes y emergentes, que son rédsvpara los requerimientos de
los productos y servicios de FMCA.

Sin embargo, debe ser resaltado que la FMCA no res arganizacion de
desarrollo de estandares. Por ello, la alianzaesta orientada a la creacion de
estandares pero si a acelerar la adopcion dedasltgias de convergencia.

1.3 Fases de realizacion

En este apartado se explican las diferentes taredgetivos parciales que se
han desarrollado para la consecucién de los olgstexplicados en el apartado
anterior.

En primer lugar, y debido a que, fundamentalmeptetrabajo planteado se
basa en un estudio tedrico sobre la movilidad elesale siguiente generacioén, se
ha considerado imprescindible realizar un estudioaestivo sobre los diferentes
grupos de trabajo centrados en nuestro tema demte

Una vez finalizado este primer estudio, se procedié la busqueda de
proyectos, soluciones y productos de diferentesamiggnos, proveedores y
operadores, gue resolvieran aspectos apoyados emoV@lidad de usuario en
Redes de Siguiente Generacion.

La tercera fase estd comprendida por la elaborat@druatro casos de uso basados
en escenarios de interés en sistemas de Redegulent® Generacion. Dichos casos de
uso tuvieron que ser planteados y redactados emeptugar. Una vez planteados se
procedi6 a su publicacion en [®iki de Fixed-Mobile Convergente Alliance
(http://usecases.thefmca.com), para su posteriscudion con los diferentes
miembros que componen la alianza. Una vez discstiglanodificados cuando
procediera, se pas6 al planteamiento de una salu@dérica para cada uno de
ellos.
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Tras la realizacion de estas tareas, se preparanan serie de informes
conteniendo la informacién recabada durante eldésty los casos de uso con sus
soluciones propuestas.

Por altimo, se prepard una presentacion final resndo el trabajo realizado
durante el periodo de practicas.

1.4 Estructura de la memoria

El primer capitulo de la memoria consiste en una introduccion, dosele
exponen las motivaciones y los objetivos que cordua la realizacion del
presente proyecto. Ademas, se explican las difesepartes de las que se compone
el documento.

El segundo capitulocontiene un estudio de todos los estandares yogrde
trabajo cuyo fundamento se basa en el desarrolltadmovilidad tanto de red
como de usuario en Redes de Siguiente Generaciéa. W@z expuesto dicho
estudio, se explican los proyectos, productos yudohes que han sido
desarrollados por diferentes instituciones, asi @@groveedores y operadores de
telefonia movil.

Como se puede comprobar mas adelante, este cagisued mas extenso de
todo el documento. Esto se debe a que es, probabtemla parte mas importante
del trabajo, ya que contiene el estudio de los miscaos que de forma posterior
nos servirdn para dar una solucion tedrica a Iasirdos escenarios que se
plantean.

El siguiente capitulo, edapitulo tercero, contiene la descripcion de los casos
de uso que se han elaborado para resolver situexigalacionadas con la
movilidad en Redes de Siguiente Generacion. Estosrarios son planteados tras
la realizacion del estudio previo sobre los meaapis existentes, para proponer,
en una etapa posterior, una serie de solucioneg#sgpara cada uno de ellos.

Por otra parte, es en eliarto capitulo donde se exponen las conclusiones que
derivan de la realizaciéon del estudio y las posiHieeas de trabajo futuras que
pueden desarrollarse a partir de este proyecto.

El apéndice Aes el que contiene el presupuesto del proyectagbsdonde se
puede ver un diagrama de Gantt que describe elpbededicado a la realizacion
de cada una de las fases, asi como los recurdadts. Por otra parte, aparecen
los costes de personal, de material y los totales suponen el desarrollo del
proyecto.

Para finalizar, ebpéndice Bmuestra el procedimiento a seguir para cada tipo
de handover empleando el estandar IEEE 802.21caasd una serie de ejemplos
de handover entre diferentes tecnologias como 802802.16.
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CAPITULO 2
ESTADO DEL ARTE

2.1 Introduction

Accelerated by the success of cellular technolggiesbility has changed the
way people communicate. As Internet access beconwes and more ubiquitous,
demands for mobility are not restricted to singéentinals anymore. It is also
needed to support the movement of a complete né&twaat changes its point of
attachment to the fixed infrastructure, maintainthg sessions of every device of
the network: what is known as network mobility id hetworks. In this scenario,
the mobile network has at least a (mobile) routeattconnects to the fixed
infrastructure, and the devices of the mobile nekwoonnect to the exterior
through this mobile router.

Support of the roaming of networks that move ashale is required in order to
enable the transparent provision of Internet acaessobile platforms, such as the
following:

» Public transportation systemBhese systems would let passengers in trains,
planes, ships, etc. access the Internet from taalmianboard (for example,
laptops, cellular phones, Personal Digital Assisgaand so on) through a
mobile router located at the transport vehicle tbabhnects to the fixed
infrastructure.

= Personal networksElectronic devices carried by people, such as DA
photo cameras, etc. would connect through a cellpfone acting as the
mobile router of the personal network.

» Vehicular scenarias Future cars will benefit from having Internet
connectivity, not only to enhance safety (for exéanpy using sensors that
could control multiple aspects of the vehicle opem interacting with the
environment and communicating with the Internet)it lalso to provide
personal communication, entertainment, and Intebastd services to
passengers.

However, IP networks were not designed for mobiteinments. In both
IPv4 and IPv6, IP addresses play two different sol@n the one hand, they are
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locators that specify, based on a routing systeaw ko reach the node that is
using that address. The routing system keeps irddion about how to reach

different sets of addresses that have a common arktyprefix. This address

aggregation in the routing system satisfies scétghiequirements. On the other
hand, IP addresses are also part of the endpoatttifters of a communication,

and upper layers use the identifiers of the pedéra oommunication to identify

them. For example, the Transmission Control Prot¢@&P), which is used to

support most of the Internet applications, useslithaddress as part of the TCP
connection identifier.

This dual role played by IP addresses imposes s@sigictions on mobility,
because when a terminal moves from one networks{Bnet) to another, we
would like to maintain the IP address of the noud& tmoves (associated to one of
its network interfaces) in order not to change itthentifier that upper layers are
using in their ongoing sessions. However, we alsuld like to change the IP
address to make it topologically correct in the nkwation of the terminal,
allowing in this way the routing system to reack terminal.

Protocols such as the Dynamic Host Configuratiomtéool (DHCP) facilitated
the portability of terminals by enabling the dynamcquisition of IP configuration
information without involving manual interventioMowever, this automation is
not enough to achieve real and transparent mobbi&gause it requires the
restarting of ongoing transport sessions afterpibiat of attachment changes. The
IETF has studied the problem of terminal mobilitylP networks for a long time,
and IP —layer solutions exist for both IPv4 (MoblkRv4 [8]) and IPv6 (Mobile
IPv6 [30]) that enable the movement of terminalshwut stopping their ongoing
sessions.

If we focus on IPv6 networks, Mobile IPv6 does matpport, as it is now
defined, the movement of complete networks. One wedy achieving the
transparent mobility of all the nodes of a networaving together (for example, in
a plane) could be enabling host mobility support ai of them, so they
independently manage their mobility. However, thigproach has the following
drawbacks:

= Host mobility support is required in all the nodek the network. This
support might not be possible, for example, becaoethe limited
capacities of the nodes (such as in sensors or @deloedevices) or because
it is not possible to update the software in sorteiodevices. By having a
single entity (the mobile router) that manages rifability of the complete
network, nodes of the network do not require angcsg mobility software
to benefit from the transparent mobility supporoyided by the (mobile)
router.

» The signalling exchanged because of the roaminp@ietwork is limited
to a single node sending only one message (avoititggms" of signalling
messages every time the network moves).

= Nodes of the network must be able to attach to dbheess technology
available to connect to the Internet. This requieemmight mean that all
the nodes of the network should have Universal N&bi
Telecommunications Service (UMTS) or WIMAX intertss; for example.
On the other hand, by putting this requirement @ingle node (the mobile
router), nodes of the network can gain access ¢éoliiernet through the
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mobile router, using cheaper and widely availaldeess technologies (for
example, wireless LAN or Bluetooth).[2]

2.2 |ETF Working Groups and Mobility Protocols

2.2.1 DNA: Detection Network Attachment

2.2.1.1 Description of Working Group

When an IPv6 node detects or suspects that its rlymdg link layer (L2)
connectivity has or may have undergone a changedts to check whether its IP
layer (L3) addressing and routing configurations still valid or have changed.

In the case that the L3 connectivity has changeel ,ntode needs to reconfigure
and may need to initiate mobility procedures, sashsending Mobile IP binding
updates. Changes in an L2 connection do not nedbBssanean that
there has been change in L3 connectivity.

For the purposes of detecting network attachmemt,&link is defined as the
topological range within which IP packets may bentsaithout resorting to
forwarding. In other words, a link is the range wdhea given IP configuration is
valid.

In IPv6, the IP layer configuration information lndes the set of valid unicast
addresses[RFC 2462, RFC 3315], the Duplicate Addistection (DAD) status
of the addresses (RFC 2462), valid routing prefix@sC 2461), set of default
routers (RFC 2461), neighbour and destination cac{ieFC 2461), multicast
listener (MLD) state (RFC 2710). The current IPuatsless and stateful auto
configuration procedures may take a fairly longdinue to delays associated with
Router Discovery and Duplicate Address Detection.

The main goal of this WG is to develop mechanisheat teduce or avoid such
delays, in cases where they are not necessaryeXample if an interface comes
back up after having been down momentarily, it barquicker to verify that one is
still attached to the same link than rerunningfillereconfiguration as if one were
connecting to a new L3 link and had no previousfigumation information cached.

In some wireless technologies, the link layer statd events may not give an
accurate indication of whether or not the IP adslrgg configuration and
routability have changed. For example, a host naglile to see a base station but
still be unable to deliver or receive IP packetghwi the L3 link. Moreover, a
hardware indication that a radio link is up doe$ necessarily mean that all link
layer configuration, such as authentication oruaftLAN connectivity has been
completed. Therefore detecting network attachmeguires not only change
detection but IP layer connectivity testing.

The purpose of the DNA working group is to definamglards track and BCP
documents that allow hosts to detect their IP lag@rfiguration and connectivity
status quickly, proposing some optimization to therent specifications that
would allow a host to reconfigure its IPv6 layestiar than today.

The group will define a set of goals for detectingtwork attachment,
describing existing issues and important propenifegotential solutions.
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The working group will describe best current praeetfor nodes making use of
existing information for detecting network attachme

The working group will define a set of extensions the current IPv6
configuration protocols (RFC 2461, 2462, possibF(R3315) that allow the nodes
to discover whether L3 configuration or connectfvinay have changed more
reliably and easily than today.

Initiation of L3 link change detection procedureancbe achieved either
through reception (or lack of reception) of messagé the IP layer or through
indications from other layers. The working groupllvgroduce an informational
document that contains a catalogue of the indicatiourrently available from a
subset of wireless link layer technologies.

The DNA WG will not define new procedures or AP#&ated to link layers.
Documents:
= Define goals for detecting network attachment im@RInformational).

= Specify recommendations for detecting network ditaent and L3 link
change in IPv6 networks (BCP).

» Define a protocol extension for detecting netwottaeghment and L3 link
change in IPv6 networks more reliably and eagsitandards Track).

= Document existing link layer (L2) information whicis useful to start
detecting network attachment (Informational).

2.2.1.2 Goals and milestones

The goals and milestones of this Working Group shewn in a table as

follows:
Detection Network Attachment Working Group

Submit to IESG Goals for Detecting Netwd

Done Attachment in IPv6

Submit to IESG Existing Link Layer Hin

Done Catalogue

Submit 'Tentative options for linlkayer

October 2008 addresses' to IESG as Standards Track

Submit 'Detecting Network Attachment in IP

November 2008 to IESG as Informational

Submit 'Simple procedures for Detecti
January 2009 Network Attachment in IPv6' to IESG {
Standards Track

Submit 'Fast Router Discovery with Linkayer

March 2009 Support' to IESG as Informational

Tabla 1: DNA WG Goals and milestones
2.2.1.3 Internet drafts

= Tentative Options for Link-Layer Addresses in IPM&ighbour Discovery

[4]

10
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» Simple procedures for Detecting Network AttachmientPv6 [5]

2.2.1.4 Requests For Comments

= Goals of Detecting Network Attachment in IPv6 (REC35) [6]
» Link-layer Event Notifications for Detecting NetwoAttachments [7]

2.2.2 MIP4: Mobility for IP version 4 Working Group

2.2.2.1 Description of Working Group

IP mobility support for IPv4 nodes (hosts and rosités specified in RFC3344.
RFC 3344 mobility allows a node to continue usitg)"permanent” home address
as it moves around the Internet. The Mobile IP @cots support transparency
above the IP layer, including maintenance of acfiv@&P connections and UDP
port bindings. Besides the basic Mobile IPv4 (MIP\gfotocols, several other
drafts deal with concerns such as optimizationusgg extensions, AAA support,
and deployment issues.

MIPv4 is currently being deployed on a wide basesg(, in cdma2000
networks). The scope of the deployment is on dyfdarge scale and accordingly,
the MIP4 WG will focus on deployment issues and addressing known
deficiencies and shortcomings in the protocol thave come up as a result of
deployment experience. Specifically, the workingu will complete the work
items to facilitate interactions with AAA environmis, interactions with
enterprise environments when MIPv4 is used thera@ind updating existing
protocol specifications in accordance with deploypineeeds and advancing those
protocols that are on the standards track.

Work expected to be done by the MIP4 WG as propdseds charter is as
follows:

1. MIPv4 has been a proposed standard for seveiisy It has been adopted by
other standard development organizations and ha£n bealeployed
commercially. One of the next steps for the WGasatlvance the protocol to
draft standard status. As part of advancing basdiMdP specs to DS, the
MIPv4 NAI RFC (2794) will be revised to reflect ingmentation experience.

2. Work items that are pending from the previousbiM® IP WG, which will be
completed by the MIP4 WG, are:

- completion of the MIB for the revised base MobilB specification
(2006bis)

- regional registration dratft.

3. The MIP4 WG will also complete the work on MIPwdteractions in VPN
scenarios. This work will involve identifying thequirements and a solution
development for MIPv4 operation in the presencéPsiec VPNSs.

4. Additionally, a proposal has been made for ho® BIKE could work together
with MIPv4. This proposal does not describe any mpewatocol, but formulates
a best current practice for deploying MOBIKE togathwith MIPv4. The
working group will adopt and complete his document.

11
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5. Some issues have been raised with respect to3REL These will be
identified and addressed as appropriate, througgtarrevision of RFC 3519,
and/or supplemental documents as needed.

6. It has been proposed that the FMIP protocol,ciwihas been standardised for
MIPv6 in the MIPSHOP working group, should also pablished as an
experimental protocol for MIPv4. A draft for thixists. The working group
will take up and carry this work forward to publimm.

7. An extension to carry generic strings in the iRegtion Reply message has
been proposed. The purpose is to supply supplehémianan-readable
information intended to the MN user. The workinggp will complete the
specification and applicability statement of suchextension.

8. RADIUS attributes for MIP4. A set of RADIUS atiutes has been proposed
for MIPv4.

The working group will first produce a requiremesisecification, describing
how the work differs from the requirements in RF&72Z and the functionality
provided by RFC 4004 (the MIPv4 Diameter App). Tie@ason why this first
step is required is that RFC 3127 shows that flHCR2977 functionality can't
be provided by even a considerably extended RADI&ESwe need to match
the requirements to what can be done within RADIUS.

Provided the requirements work finds approval wihs and RADEXT WG,
the workgroup will complete the specification of R##4 RADIUS attributes,
solicit feedback from the RADEXT WG, adjust, andbsut this for
publication. Note that the work may require extemsi to the RADIUS
attribute space which will be handled outside th@MWG.

9. MIPv4 Extension for Configuration Options.

Several drafts have proposed extensions to helprawep configuration of
MIPv4 clients. The latest proposal is for a genecahfiguration option
extension which could carry information such as,eDINS address and DHCP
server address. The working group will take on aathplete one proposal for
a configuration option extension.

10. Dual-stack Support

There have been several proposals for how to ereabl®v6 connection over a
network that supports Mobile IPv4. A protocol enbament to MIPv4 would
allow for IPv6 support in a region where Mobile ¥P\has already been
implemented and deployed. This would allow a duck mobile node to
maintain IPv6 connectivity when using MIPv4. Theéwmn would therefore be
applicable only to networks that are not deployirngobile IPv6.

The working group will take on and complete one gusal for IPv6 over
Mobile IPv4. This work is restricted to a small ppool extension similar to
current Mobile IPv4 functionality. Support for adwed Mobile IPv6
functionality is strictly outside the scope.

A problem statement covering both Mobile IPv4 aR&8 dual-stack issues is
expected to come out of MIP6 WG, and will not beeleped in MIP4 WG.

12
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11. MIPv4 Moving Network Support

The Network Mobility (NEMO) working group deals witthe problem of
mobility of a whole network, such as might exissioe a vehicle, train, or
airplane. The NEMO working group has developedtdspécifications for both
IPv6 and IPv4 mobile networks. However, it has bestognized that the IPv4
version of the protocol can be viewed as an extansf the basic Mobile IPv4
protocol, and there is good reason to do this esitenin the MIP4 working
group. The working group will take on the MIPv4 wetk mobility internet
draft and progress it along the standards trackaddition, the working group
will take up extensions to the basic MIPv4 moviregwork support in the areas
of dynamic prefix assignment and foreign agent supp

12. Asynchronous Notification Mechanism

In some situations, there is a need for Mobile IRwdities, such as the home
agent, foreign agent and mobile node to send arive asynchronous
notification events related to the operation of Mk’v4 protocol. A couple of
examples of such events are registration revocafiom a home agent to a
foreign agent in order to terminate the service rglease resources and end
charging), and notification of pending HA shutdowand indication of
alternative serving HA, from a HA to the mobile mod

The base Mobile IP Specification [RFC3344] does have a provision for
this. A new MIPv4 message pair which would supmmynchronous notifications
and a notification model describing how to use ¢hemessages has been proposed.
The working group will take on the existing MIPv4étification message draft as a
starting point, review and update it as needed, @odress it as a standards track
document. In addition, the working group will alsonsider defining specific
usages of the notification message based on thegea in the current document.

2.2.2.2 Goals and milestones

The goals and milestones of this Working Group shewn in a table as
follows:

Mobility for IPv4 Working Group
Done AAA Keys for MIPv4 to IESG

MIPv4 VPN interaction problem statement

Done IESG

Done Low latency handover to experimental

Experimental MIPv4 message and extens

Done  j at to IESG

Dynamic Home Agent assignment proto

Done solution to IESG

Dynamic Home Agent assignment proto
solution to IESG

Revised MIPv4 Challenge/Response (3012
to IESG

Done

Done

Done Regional registration document to IESG

13
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Generic Strings for MIPv4 (Proposed Standa
to the IESG

Done MIPv4 MOBIKE interaction (BCP) to the IE]G

Done

MIPv4 RADIUS Extensions Requirements

Done e IESG

MIPv4 Extension for Configuration Optio
(Proposed Standard) to the IESG

Done FMIPv4 (Experimental) to the IESG
Done MIPv4 VPN interaction (BCP) to the IESG

Base MIR/4 Mobile Network Support (Dra
Standard) to IESG

Done

Done

Tabla 2: MIPv4 WG Goals and milestones

2.2.2.3 Internet drafts

» The Definitions of Managed Objects for IP MobiliBupport using SMiv2,
revised [9]

= Generic Notification Message for Mobile IPv4 [10]
= The Definitions of Managed Objects for Mobile IP BOunnelling [11]

2.2.2.4 Requests For Comments

= Mobile IPv4 Extension for AAA Network Access Idefdirs (RFC 3846)
[12]

= Authentication, Authorization, and Accounting (AAAegistration Keys
for Mobile IPv4 (RFC 3957) [13]

= Experimental Message, Extension and Error Codesviobile IPv4 (RFC
4064) [14]

= Problem Statement: Mobile IPv4 Traversal of Virtuativate Network
(VPN) Gateways (RFC 4093) [15]

= Mobile IPv4 Dynamic Home Agent Assignment (RFC 4%R%]

= Foreign Agent Error Extension for Mobile IPv4 (RB636) [17]

= Mobile IPv4 Challenge/Response Extensions (Revi$R&C 4721) [18]

= Mobile IPv4 Regional Registration (RFC 4857) [19]

= Mobile IPv4 Message String Extension (RFC 4917)][20

» Low-Latency Handoffs in Mobile IPv4 (RFC 4881) [21]

= Mobile IPv4 RADIUS requirements (RFC 5030) [22]

= Mobile IPv4 Fast Handovers (RFC 4988) [23]

= Network Mobility (NEMO) Extensions for Mobile IPVERFC 5177) [24]

= Mobile IPv4 Traversal across IPsec-Based VPN GayswWBRFC 5265) [25]

14
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= Secure Connectivity and Mobility Using Mobile IPehd IKEv2 Mobility
and Multihoming (MOBIKE) (RFC 5266) [26]

» Dual-Stack Mobile IPv4 (RFC 5454) [27]

2.2.3 MIP6: Mobility for IPv6 Working Group

2.2.3.1 Description of Working Group

Mobile IPv6 (MIP6) specifies routing support whipermits an IPv6 host to
continue using its home address as it moves arotned Internet, enabling
continuity of sessions. Mobile IPv6 supports traargmcy above the IP layer,
including maintenance of active transport levelss@ss. The base specifications
for Mobile IPv6 consist of:

= RFC 3775
= RFC 3776

The primary goal of the MIP6 working group will he enhance base IPv6
mobility by continuing work on developments that arequired for wide-scale
deployments. Additionally the working group will ®uire that any issues identified
by implementation and interoperability experience addressed, and that the base
specifications are maintained. The group will alpooduce informational
documentation, such as design rationale documentdescription of specific
iIssues within the protocol.

Deployment considerations call for work to reducer-mobile node
configuration and enrolment effort, solutions toable dual-stack operation,
mechanisms to support high-availabity home ageamsl, ways to employ Mobile
IPv6 in the presence of firewalls.

Work items related to base specification mainteeanclude:

- Create and maintain an issue list that is geedrabn the basis of
implementation and interoperability experience. Pal$ specific issues with
specific updates or revisions of the base spediboa One specific area of
concern that should be analyzed and addressecesdiaimultilink subnets.

This work item relates only to corrections and ileations. The working
group shall not revisit design decisions or chatigeprotocol.

- Update RFC 3776 to specify the usage of IKEv2ther establishment of the
IPsec SA between the MN and HA. This work also jades a way for a mobile
node to change its home address or employ mulliplae addresses as needed.

- Update the IANA considerations of RFC 3775 toowall extensions for
experimental purposes as well passing of optioealdwr-specific information.

Work items related to large scale deployment inetud

- Bootstrapping Mobile IPv6: A bootstrapping mechamiss intended to be
used when the device is turned on the very firsetand activates Mobile IPv6,
or periodically such as when powering on. The W@ut investigate and
define the scope before solving the problem.
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Work on the problem statement and the solutionsdedefor various
deployment scenarios. Work with other WGs such B<Dor defining the options
needed for bootstrapping.

- Capture the AAA requirements needed for bootstnag@nd deployment, and
work with the Radext and DIME WGs on the solutions.

- A Solution for MIP6 session continuity for duabsk hosts which attach to
IPv4 access networks. Additionally provide a medbkanfor carrying IPv4
packets via the Home agent for MIP6 capable duadishosts. This work will
be done in collaboration with the NEMO WG.

- A protocol based solution for enhancing the r@lity of home agents and a
method to force a host to switch home agents.

- A mechanism to force an MN to switch the HA thatcurrently serving it.
This is required in deployments where the HA magdo be taken offline for
maintenance.

- Work on solutions to deal with firewalls and gheblems that firewalls cause
as identified in RFC 4487.

Work items related to informational documentatioolude:

- Produce a problem statement relating to locatioivaoy and the use of
Mobile IPv6. Work with the IRTF MOBOPTS RG on deoping the solution.

- Produce a design rationale that documents th@tigal thinking behind the
introduction of an alternative security mechanishe Authentication Protocol
(RFC 4285).

It should be noted that some of the features thatd&rectly related to Mobile
IPv6 are being worked on in the MONAMI6, MIPSHOMdaNEMO working
groups. The specific extensions from these groupsoat of scope for the MIP6
working group. In particular, all optimizations ao@t of scope. However, MIP6
may assist these groups when they use featuresl lediove and have requirements
on them.

2.2.3.2 Goals and milestones

Mobility for IPv6 Working Group

Done Submit I-D ‘Issues with firewall problen
statement’ to IESG

Done Submit I-D 'MIPv6 MIB' to IESG

Done Submit D ‘Extensions to Sock
Advanced API for MIPv6' to IESG

Done Submit I-D 'Aternate Route Optimizatiqg
(Pre-config Key) scheme' to IESG
Submit Bootstrapping problem statem

Done to IESG

Done Submit D ‘Authentication Option fo
MIPv6' to IESG

Done Submit D ‘ldentification Option fo
MIPv6' to IESG
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Submit I-D 'MIPv6 operéon with IKEV2
Done and the revised IPsec Architecture
IESG

Submit Problem statement and Solutior
Done Mobile IPv6 transition between v4/
networks to IESG

Submit I-D 'Mobility maragement fo
Dual stack mobile nodes: A Proble
Statement' tolESG for publication a
Informational

Done

Submit I-D 'Address Lod#@&on Privacyy
Done and Mobile IPv6 Problem Statement'
IESG for publication as Informational.

Submit D 'Bootstrapping solution fd
Done split Scenario' to IESG for publication
a Proposed Standard.

Submit D ‘Motivation for
April 2007 Authentication D' to IESG fon
publication as Informational.

Submit [-D 'Bootstrapping solution fd
Done Integrated Scenario’ to IESG f
publication as a Proposed Standard.

Submit I-D 'DHCP Ogions for Homg
July 2007 Information Discovery in MIPv6' fq
publication as a proposed standard.

Submit I-D 'Mobility Header Home Agerj
July 2007 Switch Message' to IESG for publicati
as a Proposed Standard.

August 2007 Submit I-D 'Goals for AAA HA Interface

Submit D 'Home agent reliability' t
September 2007IESG for publication as a Propos
Standard.

Submit I-D 'Mobile IPv6 DualStack
September 2007 Operation' to IESG for publication as
Proposed Standard.

Submit I-D 'Mobile IPv6 Vendor Specifi
October 2007 Option' to IESG for publication as
Proposed Standard.

Submit 1D 'Mobile IPv6 Experimentd
December 2007 Allocations' to IESG for publication as
Proposed Standard

Submit the |I-D 'RADIUS Mbile IPv6
December 2007 Support' to IESG for publication as
proposed standard.

Submit 1D 'Mobile IPv6 Operation wit
February 2008 Firewalls' to IESG for publication &
Informational.

February 2008 Submit I1D(s) related to specific updat
and corrections of RFC .75 to IESG fol

to IESG for publication as Informationa].
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publication as Proposed Standard.

Tabla 3: MIP6 WG Goals and milestones
2.2.3.3 Internet drafts

There are no Internet Drafts currently available.

2.2.3.4 Requests For Comments

» Using IPsec to Protect Mobile IPv6 Signaling betwééobile Nodes and
Home Agents (RFC 3776) updated by RFC 4877 [29]

»= Mobility Support in IPv6 (RFC 3775) [30]
= Mobile Node Identifier Option for Mobile IPv6 (MIBy (RFC 4283) [31]

= Mobile IP version 6 Route Optimization Security @gsBackground (RFC
4225) [32]

= Authentication Protocol for Mobile IPv6 (RFC 428233]
= Mobile IPv6 Management Information Base (RFC 42|
= Mobile IPv6 and Firewalls: Problem Statement (RFH37) [35]

= Securing Mobile IPv6 Route Optimization Using at&t&hared Key (RFC
4449) [36]

» Extension to Sockets API for Mobile IPv6 (RFC 45837]
*» Problem Statement for bootstrapping Mobile IPv6 (RF640) [38]

= Mobile IPv6 Operation with IKEv2 and the reviseds#&e Architecture
(RFC 4877) updates RFC 3776 [39]

= |P Address Location Privacy and Mobile IPv6: Probl&tatement (RFC
4882) [40]

» Problem Statement: Dual Stack Mobility (RFC 49741]

= Mobile IPv6 bootstrapping in split scenario (RFC256) [42]
= Mobile IPv6 Experimental Messages (RFC 5096) [43]

= Mobile IPv6 Vendor Specific Option (RFC 5094) [44]

2.2.4 MIPSHOP: Modbility for IP. Performance, Signaing and
Handoff Optimization

2.2.4.1 Description of Working Group

Mobile IPv6 enables IPv6 mobile nodes to continuseasion using a given
"home address" in spite of changes in its poinattdchment to the network. These
changes may cause delay, packet loss, and alseseprsignaling overhead traffic
on the network. The MIPSHOP WG has so far workedtwa technologies to
address these issues. Hierarchical Mobile IPv6 (PN reduces the amount and
latency of signaling between a MN, its Home Agemidaone or more
correspondent nodes. Mobile IPv6 Fast HandoversIPvBl) reduces packet loss

18



Capitulo 2 Estado del Arte

by providing fast IP connectivity as soon as thebiteo node establishes a new
point of attachment at a new link.

The MIPSHOP WG will continue to work on HMIPv6 a®dMIPv6, and the
necessary extensions to improve these protocole. NlPSHOP WG will also
identify missing components that are required fepldying these protocols and
standardize the necessary extensions. The WG Mslb address using these
protocols to provide fast handovers for networkdmhsmobility management
protocols like Proxy Mobile IPv6.

The IEEE 802.21 Media Independent Handover (MIHYkirog group aims at
providing services to assist with handoffs betwedegterogeneous link-layer
technologies, and across IP subnet boundaries. BHHices can be delivered
through link-layer specific solutions and/or throug "layer 3 or above" protocol.
MIPSHOP will define the delivery of information foMIH services for this latter
case. A L3 based mechanism to identify a valid imfation server is also required.
The MIPSHOP will work on developing a protocol fisansport of MIH services
information and mechanisms for discovering the MdErver. Security for the
transport of MIH information will also be addressed

The MOBOPTS Research Group in the IRTF is chartetedwork on
optimizations related to Mobile IPv6 and IP hando&mong other things. The
MIPSHOP WG will take mature proposals from the MOBIS group and
standardize them in the IETF on a case-by-casesbasi

The MIPSHOP WG will also consider and standardipéimizations for the
Mobile IPv6 protocol and IP mobility in general.

Scope of MIPSHOP:
The working group will work on:
1. FMIPv6 Mobile Node - Access Router security gsihe AAA infrastructure.

Currently MIPSHOP has produced a standards trackopol for setting up
security between the mobile node and access rolsersecurity FMIPv6
signaling messages. However, the protocol dependsedND (Secure Neighbor
Discovery) to be available on the mobile node ahd &access router. An
alternate mechanism that leverages the AAA infradtire would be useful.
Many target systems where FMIPv6 is likely to beedisuse a AAA
infrastructure to authenticate and authorize nekwamcess. The working group
will work on an Informational document describingovw the AAA
infrastructure could be used for setting up seguai$sociations between the
mobile node and the access router.

2. Prefix Management for point-to-point links witMIPVv6.

Using FMIPv6 over point-to-points like requires semadditional
considerations with respect to managing and allaggprefixes for the mobile
node on these point-to-point links. Therefore theGWvill work on an
Informational document to address the issues.

3. Handover optimizations when Proxy Mobile IPvGsed for handovers.

Proxy Mobile IPv6 (PMIPv6) is a network-based mdlyil management
protocol where a node in the access network, catleel Mobile Access
Gateway (MAG) handles mobility on behalf of the niebnode. It has been
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proposed to use FMIPv6 to optimize the handoveteinms of reducing the
packet loss and transferring relevant context fribb@ old MAG to the new
MAG. The working group will also work on other optizations like the use of
a transient binding cache entry for improving a PM3B-based handover.

4. Work on protocols and extensions for transpagrimformation related to IEEE
802.21:

The work includes the layer 3 protocol for trandpay MIH
related information and DHCP and DNS extensions dfascovering the
information servers.

2.2.4.2 Goals and milestones

MIPSHOP Working Group

Working Group Last Call on draft-iet

Done mipshop-hmip-xx.txt
Working Group Last Call on draft-ietf-
Done . :
mipshop-Imm-requirements-XX.txt
Working Group Last Call on draft-ietf-
Done . .
mipshop-Imm-requirements-XX.txt
Discuss Last Call comments and secu
Done

analyses at IETF 58

Submit draft draft-ietf-mipshop-Imn
Done requirements-XX.txt a IESG for
consideration of publication as Informationp

Submit draft-ietf-mipshop-fmipvéx.txt to
Done IESG for consideration of publitan as
Experimental

Submit  draft-ietf-mipshop-hmipx.txt  to
Done IESG for consideration of publitan as
Experimental

Working Group Last Call on draft-iet

Done mipshop-80211fh-xx.txt for Informational

Submit draft-ietf-mipshop-80211fkx.txt to
Done IESG for consideration of publitan as
Informational

Working Group Last Call on draft-iet

Done mipshop-cga-cha-XX.txt
Working Group Last Call on draft-ietf-
Done . -
mipshop-mis-ps
Done Submit draft-ietf-mipshop-cgaba to IESQ
for publication as Proposed Standard
Done Working Group Last Call on draft-ietf-
mipshop-fmipv6-rfc4068bis
Working Group Last Call on draft-ietf-
Done :
mipshop-handover-key-send
Done Submit draft-ietf-mipshop-migs to IESG fo

publication as Informational RFC
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ard

ard

Done Working Group Last Call on draft-iet
mipshop-rfc4041bis
Working Group Last Call on draft-iet
Done .
mipshop-3gfh
Done Working Group Last Call on draft-iet
mipshop-fh80216e
Done Submit draft-ietf-mipshop-fmipvéfc4068big
to IESG for publication as Proposed Stand
Done Submit draft-ietf-mipshop-handover-kegnd
to IESG for publication as Proposed Stand
Done Submit draft-ietf-mipshoBgfh to IESG fof
publication as Informational RFC
Done Submit draft-ietf-mipshogh80216e to IES(
for publication as Informational RFC
Working Group Last Call on draft-iet
Done . -
mipshop-mih-support
Done Submit draft-ietf-mipshop-milsupport tg
IESG for publication as Proposed Standarg
Working Group Last Call on draft-iet
Done . :
mipshop-mos-dns-discovery
Working Group Last Call on draft-iet
Done . .
mipshop-mos-dhcp-options
Submit draft-ietf-mipshop-mos-dhopptions
Done to the IESG for publicatio as Propose
Standard
May 2009 W_orklng Grpup Last Call on draft-iet
mipshop-pfmipv6e
June 2009 W_orklng Grogp Last C_aII on draft-iet
mipshop-transient-bce-pmipv6
Submit draft-ietf-mipshopfmipvé to the
June 2009 IESG for publication as Proposed Standarg
Submit draft-ietf-mipshop-transient-bg
July 2009 pmipv6é to the IESG for publication
Experimental
Working group last call on draft-iet

August 2009

mipshop-fmipv6-ptp

September 2009

Submit draft-ietf-mipshop-fmipvétp to theg

IESG for publication as Informational

Tabla 4:

MIPSHOP WG Goals and milestones

2.2.4.3 Internet drafts

» |EEE 802.21 Mobility Services Framework Design (MHH46]

= Dynamic Host Configuration Protocol (DHCPv4 and DIPM®) Options for
IEEE 802.21 Mobility Services (MoS) Discovery [47]

» Locating IEEE 802.21 Mobility Servers using DNS [48
» Fast Handovers for Proxy Mobile IPv6 [49]
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= Transient Binding for Proxy Mobile IPv6 [50]
= Mobile IPv6 Fast Handovers [51]

2.2.4.4 Requests For Comments

= Mobile IPv6 Fast Handovers for 802.11 Networks (RFZB0) [52]

= Enhanced Route Optimization for Mobile IPv6 (RFG88[53]

= Mobility Services Transport: Problem Statement (R5A64) [54]

= Mobile IPv6 Fast Handovers over IEEE 802.16e NeksqRFC 5270) [55]
= Mobile IPv6 Fast Handovers for 3G CDMA Networks (RB271) [56]

= Distributing a Symmetric Fast Mobile IPv6 (FMIPvABandover Key Using
SEcure Neighbor Discovery (SEND) (RFC 5269) [57]

= Mobile IPv6 Fast Handovers (RFC 5268) obsoletes RBES [58]

= Hierarchical Mobile IPv6 Mobility Management (RFG&D) obsoletes RFC
4140 [59]

2.2.5 NEMO: Network Mobility

2.2.5.1 Description of Working Group

The NEMO Working Group is concerned with managihg mobility of an
entire network, which changes its point of attachtm® the Internet and thus its
reachability in the network topology. The mobiletwerk includes one or more
mobile routers (MRs) which connect the rest of thebile network to the global
Internet.

For the purposes of this working group, a mobilewwek is a leaf network; it
does not carry transit traffic. Nonetheless, it ldobhe multihomed, either with a
single MR that has multiple attachments to therim¢, or by using multiple MRs
that attach the mobile network to the Internet.

For the basic NEMO support case, none of the ndedsnd the MR need be
aware of the network's mobility; thus, the netwsrkhovement is completely
transparent to the nodes inside the mobile netwdhks design consideration was
made to accommodate nodes inside the network tteahat generally aware of
mobility.

Basic network mobility support is described in RB@63. This RFC contains
NEMO Basic Support, which is a protocol based onbMo IPv6 (RFC 3775,
3776) that enables network mobility in an IPv6 nertkv

The working group is tasked with continuing to exIRFC 3963 to correct
errors and maintain the specification. In addititre group works in co-operation
with the MIP6 WG to design a mechanism to allow edXPv4/IPv6 networks to
be used.

At this point, the working group is concerned wgblving deployment issues
of NEMO, primarily relating to the identified needéthe automotive and aviation
communities. The group will gather requirementsirthose builders and users,
and then solve the route optimization issues nesgdser optimized deployments.

22



Capitulo 2 Estado del Arte

Among the deployments that have issues which maydlged by NEMO
Route Optimization feature(s), we have identificldree cases that have a
likelihood of requirements gathering and an Optiatian solution. These are
called the Aviation case, the Automotive case, #mel Personal Mobile Router
(consumer electronics) case, though the actual nieah problems are
characterized by the type of movements and envieoried more than by the
specific industry using the technology. The groupl wxplore these cases to
gather requirements and, if those requirements Im#éte capability of a NEMO
RO solution space, proceed with solving the opsnas.

The WG wiill:

- Finish working group documents that are curremlprocess, and submit for
RFC. This includes prefix delegation protocol meukans, a multihoming
problem statement, and a MIB for NEMO Basic Support

- Gather requirements for NEMO Route Optimizatiardeployment scenarios:

1. Airline and spacecraft community, who are depigyNEMO for control
systems, as well as Internet connectivity and e¢at@ement systems. This use
case is characterized by fast (~ 1000 km/h) mowibjgcts over large distances
(across continents). The main technical problemthat tunneling-based
solutions imply a roundtrip to another continentiahat BGP based solutions
imply significant churn in the global Internet rong table.

2. Automotive industry, who are deploying NEMO forin-car
communication, entertainment, and data gatheriragsiple control systems
use, and communication to roadside devices. Thescase is characterized by
moderately fast (~ 100-300 km/h) moving objectst taploy local or cellular
networks for connectivity.

3. Personal Mobile Routers, which are consumer devibas allow the user to
bring a NEMO network with the user while mobile dacommunicate with peer
NEMO networks/MNNs.

After gathering the requirements for these typesdeployments, the working
group will evaluate what type of route optimizatioeeds to be performed (if any),
and formulate a solution to those problems.

If no requirements for those scenarios can be ctdke by the deadline, it will
be assumed that the work is premature, and tha¢ tfpdeployment will be
dropped from the list of use cases currently adseddy NEMO.

The group will only consider airline and spacecrafiutions that combine
tunneling solutions for small movements with eitHederated tunnel servers or
slowly changing end host prefixes.

The group will only consider personal mobile routerquirements about
optimized routes to another mobile router belongmghe same operator.

The group will only consider automotive industryguerements to allow MR-
attached hosts to directly access the network wWRehas attached to.

Work on automotive and personal mobile router Soha requires rechartering.
The WG will not:
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- consider routing issues inside the mobile netwd@xkisting routing protocols
(including MANET protocols) can be used to solvegh problems.

- consider general route optimization, multihomiog,other problems that are
not related to the deployment and maintenance dfiNEhetworks.

- consider or rely on the results of general rogtiarchitecture, Internet
architecture, or identifier-locator split issuesatlare discussed in separate, long
term efforts elsewhere in the IETF.

- consider solutions that require changes from espondent nodes in the
general Internet.

The working group will endeavor to separate reseassues, and refer them to
the IRTF as appropriate.

2.2.5.2 Goals and milestones

Network Mobility Working Group

D Submit terminology and requiremes
one .
documents (for Basic support).
Done Submit NEMO Basic Support to IESG
Done Submit NEMO Basic Support to IESG
Submit WG draft 60 on Multihoming Probler]
Done
Statement
Submit WG draft 60 on NEMO Basic Suppo
Done
Usages
Done Submit WG draft -00 o Prefix Delegation fo
NEMO
Submit WG draft 60 on MIB for NEMO Basiq
Done
Support
Done Submit WG draft 80 on Analysis of th
Solution Space for Route Optimization
Done Submit Terminology as Informational to IES¢
Done Submit  Goals and Requirements |as
Informational to IESG
Mav 2007 Submit the final doc on MIB for NEMO Bas
y Support to the IESG, for Proposed Standard
Done Submit the final doc Muihoming Problen;
Statement to the IESG, for Informational
Done Submit the final doc on Prefix Delegationri
NEMO to the IESG, for Proposed Standard
July 2007 Submit Q0 draft on Route Optimization Nee
y for Aircraft and Spacecraft Deployments
Julv 2007 Submit Q0 draft on Route Optimization Nee
y for Automobile and Highway Deployments
Submit -00draft on Route Optimization nee
July 2007 for Personal Mobile Router
September 2007 Submit  -00 draft for dddm to
AivAvrafiloanannnea [ PN 2N P
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aircraft/spacecraft problem

Submit final doc on Route Optimization Negq
Novemeber 2007 for Aircraft and Spacecraft Deployments,
Informational

Submit final doc on Route Optimization Negq
November 2007 for Automobile and Highway Deployments, f
Informational

Submit final doc on Route Optimization neq

November 2007 for Personal Mobile Router, for Informational

Determine how d proceed with remainin

December 2007 automotive/Personal Mobile Router solutiong

Recharter to work on the remaini

December 2007 automotive/Personal Mobile Router solutiong

Submit  final doc for solion to
January 2008 aircraft/spacecraft problem to the IESG,
Proposed Standard

Tabla 5: NEMO WG Goals and milestones
2.2.5.3 Internet drafts

There are no current Internet drafts available.

2.2.5.4 Request For Comments

= Network Mobility (NEMO) Basic Support Protocol (RRE®63) [61]

= Network Mobility Route Optimization Solution Spadaalysis (RFC 4889)
[62]

= Network Mobility Route Optimization Problem StatemiéRFC 4888) [63]
= Network Mobility Home Network Models (RFC 4887) [b4

= Network Mobility Support Goals and Requirements (R#886) [65]

= Network Mobility Support Terminology (RFC 4885) [b6

»= Analysis of Multihoming in Network Mobility Suppo(RFC 4980) [67]

2.2.6 NETLMM: Network-based Localized Mobility Management

2.2.6.1 Description of Working Group

The IETF has defined both local and global mobilivanagement protocols
that are intended to handle IP mobility for nodad. IP mobility management
protocols defined thus far require the involvemehthe mobile node in order to
accomplish mobility. This working group is taskedtwdefining a network-based
local mobility management protocol, where localn®bility is handled without
involvement from the mobile node. The idea is ttteg mobile node may move
across multiple access routers without encounteenghange in its IP address,
thereby hiding the mobility from the IP layer angbae.

As part of the first phase of efforts in this wargi group, a
protocol for such network-based local mobility heeen developed.
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This protocol, Proxy Mobile IPv6 (PMIPv6), has bedaveloped based on
Mobile IPv6, after considering other alternativepegaches. With this protocol,
unmodified IP nodes may change access routers withaving to change the IP
address on an interface, within a given administeatdomain. This is
accomplished by having Mobile Access Gateways (MAGxten part of the
access routers in a network, send binding updatedveahalf of mobile nodes
attached to them, to a Local Mobility Anchor (LMAThe LMA manages the
mobility of the mobile nodes across the MAGs witlaiigiven PMIPv6 domain.

The PMIPv6 protocol is being adopted as part ofesevwide-area wireless
network (e.g., 3GPP, 3GPP2, WiMAX) and local areawork environments. The
current charter of this working group involves sifieation of some necessary
features that make the deployment of this protof@asible in these various
environments.

As part of this effort, it is essential to suppaonbbility for IPv4 end nodes.
Some means of dealing with overlapping private IRddlresses of mobile nodes
and supporting separation of flows between the M& LMA is also required.
Further, given that local and global mobility maeagent protocols are likely to be
deployed in some combination in various environmserttis necessary to clearly
define the interactions between PMIPv6 and MIPviteldactions with AAA
protocols such as RADIUS and Diameter may be reguiior authorization or
provisioning purposes.

When multiple LMAs are present, an automated LMi&cdvery mechanism
may be needed to facilitate deployment. The abdeens are in scope of the
current charter.

The MAG and LMA are considered to be IPv6 capaloe dll efforts of this
protocol. Also, all features defined must work witmmodified IP nodes.
Specifying any changes to mobile nodes is out a@pscof the current charter.
Handoff and route optimizations are also out of pgcoThere is, however,
considerable interest in optimization work, fortasce, and a future recharter of
this working group is likely to address this in somanner.

NETLMM WG Deliverables:

1. Interface between a PMIPv6 MAG and MN: This miaee will define the
interaction between a regular IP node and a MAG WiH be used to trigger
various mobility management actions on the MAG. sTts necessary for the
MAG to properly trigger binding updates to the LMakd create appropriate
mobility management state.

2. IPv4 Support for PMIPv6: This will define the pport for IPv4 nodes in
PMIPv6. This will also define the protocol operatiover an IPv4 transport
between the MAG and LMA, by employing protocol exdéens already
developed in the MEXT WG.

3. Interactions between Mobile IPv6 and Proxy MehliPv6: This will highlight
the interactions required between these protocolsarious methods of co-
existence of these in a system, with a view touteenting the best practices
to be used. The scenarios considered will includiéesgarchical model of local
and global mobility management using PMIPv6 and WhlPespectively, a
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fixed mode of the two with some nodes supportind®¥d and others not, and
the use of MIPv6 upon movement of nodes outsid&&éPR6 domain.

4. GRE Keying option for PMIPv6: This will definenaechanism using GRE keys
to support separation of flows between a MAG andA.M

5. RADIUS support for PMIPv6: This will define thanteractions between
RADIUS and PMIPv6 to support policy provisioningdaauthorization.

6. Automatic LMA discovery: This will define the #iby for MAGs to
automatically discover and use an LMA within a PM&Rlomain. The scope of
this effort may include specifying the use of DN$ BDHCP based LMA
discovery or LMA discovery using policy informatioretrieved via AAA
protocols.

7. MIB for PMIPv6: This will define the MIB for therotocol for interoperability
purposes.

8. PMIPv6 path management and failure detections Thll define an extension
to the PMIPv6 protocol allowing PMIPv6 peers to iferbidirectional
reachability with their peer, detect failure of thpeer, and signal their own
failure to their peer.

2.2.6.2 Goals and milestones

NETLMM Working Group

Done Charter Working Group.

Working Group Last Call on Proble

Done Statement and Requirements documents

Done Discuss Last Call comments on Probl
Statement and Requirements documents.

Submit Problen Statement and Requireme

Done documents to IESG for publication
Informational RFCs

Working Group Last Call on Threat Mod
Done docunents. Submit Threat Model document
SAAG for review

Done Working Group Last Call on Threat Mod
document
Done IETF 66, Discuss Last Call comments

Threat Model document

Done Submit Threat Model document to IESG
publication as an Informational RFC

Done Main protocol decision completed
Done Initial version of the Protocol draft submittdd
Done Working Group LastCall on Mobile Node t

Access Router document

Initial  version of the PMIP&YIP6
August 2008 Interactions document for pubhtion af
Proposed Standard
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August 2008 Working Group Last Call on the IPv4 supp
document

August 2008 |pitial version of GRE keying document

August 2008 Working Group Last Call on MAGAN
Interface document

October 2008 |pjtial version of RADIUS support document

October 2008 Submit IPv4 support and MAGAN Interface
documents for AD review

October 2008 |pjtial version of path management document

November 2008 Working Group Last Call on the PMIPG@{P6
Interactions document

November 2008 Working Group Last Call on GRE Keyin
document

November 2008 |njtial version of LMA Discovery document

November 2008 |jitial version of the MIB document

December 2008 Working  Group Last Call on pa
management document

January 2009 Submit PMIP6-MIP6 Inteactions documer
for AD review

January 2009 gypmit GRE Keying document for AD revigw

=

January 2009 Working Group Last Call on RADIUS suppd
document

January 2009 Submit path management document for
review

March 2009 Submit RADIUS support document for A
review

March 2009 Working Group Last Call on LMA Discovel
document

March 2009 Working Group Last Call on the MI
document

May 2009 Submit LMA Discovery document for A
review

May 2009 gypmit the MIB document for AD review
July 2009 Re-charter

Tabla 6: NETLMM WG Goals and milestones
2.2.6.3 Internet drafts

= |Pv4 Support for Proxy Mobile IPv6 [69]

» GRE Key Option for Proxy Mobile IPv6 [70]

» Heartbeat Mechanism for Proxy Mobile IPv6 [71]

» Interactions between PMIPv6 and MIPv6: scenarias rated issues [72]
= LMA Discovery for Proxy Mobile IPv6 [73]
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2.2.6.4 Requests For Comments

= Security Threats to Network-Based Localized MopiliManagement
(NETLMM) (RFC 4832) [74]

» Goals for Network-based Localized Mobility Managethg NETLMM)
(RFC 4831) [75]

= Problem Statement for Network-based Localized MopiManagement
(NETLMM) (RFC 4830) [76]

= Proxy Mobile IPv6 (RFC 5213) [77]

2.2.7 HIP: Host Identity Protocol

2.2.7.1 Description of Working Group

The Host Identity Protocol (HIP) provides a metladdeparating the end-point
identifier and locator roles of IP addresses. ttaduces a new Host Identity (HI)
name space, based on public keys. The public kegs tgpically, but not
necessarily, self generated.

The specifications for the architecture and protoaetails for these
mechanisms consist of:

= HIP Architecture (RFC 4423)
= Host Identity Protocol (RFC 5201)

There are several publicly known interoperating liempentations, some of
which are open source.

Currently, the HIP base protocol works well with yanpair of
co-operating end-hosts. However, to be more usafidl more widely deployable,
HIP needs some support from the existing infragtme; including the DNS, and a
new piece of infrastructure, called the HIP rendmm/server.

At this point, the missing elements for running lswdde-scale experiments are
a NAT transversal solution, a description on theeiactions between legacy (i.e.,
HIP unaware) applications and HIP, and a native ARIHIP. Additionally, the
working group will specify, also in Experimental BE, how to build HIP-based
overlays. HIP-based overlays have received a |lattgntion in different fora and
are seen as a key area for HIP experimentation evtiex benefits HIP brings may
be most relevant.

Note that even though the specifications are chadte for
Experimental, it is understood that their qualitydasecurity properties should
match the standards track requirements. The mairpgse for producing
Experimental documents instead of standards tras @re the unknown effects
that the mechanisms may have on applications anti@internet at large.

In parallel to this working group, there is an IRResearch Group with a
broader scope that includes efforts both on devaetpphe more forward looking
aspects of the HIP architecture and on explorirggdffects that HIP may have on
the applications and the Internet.
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The following are charter items for the working gpo

Specify how legacy (i.e., HIP unaware) applicatiaam be made to work
with HIP.

Specify a solution for HIP to traverse legacy (i.BIP unaware) NATSs.
This solution will be based on existing NAT travarsnechanisms such as
ICE (Interactive Connectivity Establishment).

Specify a native HIP socket API.

Specify a framework to build HIP-based overlays.isTiramework will
describe how HIP can perform some of the tasks e@e¢d build an overlay
and how technologies developed somewhere else, (a.gpeer protocol
developed in the P2PSIP WG) can complement HIPdrfopming the tasks
HIP was not designed to perform.

Specify how to generate ORCHIDs from other nodenideers including
both cryptographic ones (leading to cryptographealedation) and non-
cryptographic ones (e.g., identifiers defined byyear protocol).

Specify how to carry certificates in the base exg®a This was removed
from the base HIP specification so that the mecdranis specified in a
stand-alone spec.

Specify how to carry upper-layer data over spedifi¢élP packets. These
include some of the existing HIP packets and pdgsiew HIP packets
(e.g., a HIP packet that occurs outside a HIP lexsbange).

2.2.7.2 Goals and milestones

The goals and milestones of this Working Group shewn in a table as
follows:

Host Identity Protocol Working Group

First version of the HIP basic moity and
Done . . . e
multi-homing mechanism specification.
First version of the HIP DNS resour
Done e
record(s) specification.
First version of the HIP basic rendezvd
Done : e
mechanism specification.
Done WGLC on the HIP architecture specificatign
Done Submit the HIP architéare specification t
the IESG
Done WG LC on the base protocol specification
Done WG LC on the ESP usage specification.
Done WG LC the HIP registration extensio
specification
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WGLC the HIP DNS rsource record(s

Done o
specification
WG LC on the basic HIP rendezvo
Done . .
mechanism specification.
Done Submit the ESP usage specification to
IESG for Experimental
Done Submit the base protocol specification to
IESG for Experimental
WG LC on the HIP basic mobility and mul
Done . o
homing specification.
Submit the HIP registration extensig
Done P .
specification for Experimental
Done Submit the HIP DNS mource record(q
specification to the IESG for Experimental.
Submit the HIP basic mobility arn
Done multihoming specification to the IESGor
Experimental
Done Submit the basic HIP rendezvous mechan
specification to the IESG for Experimental.
WGLC Legacy Application Interworkin
Done -
specification
Done Submit the Legacy Apptiation Interworking

specification to the IESG

December 2008 WGLC Legacy NAT traversal specifieati

February 2009

WGLC Native API specification

February 2009

Submit the Legacy NAT travers
specification to the IESG

April 2009 Submit Native API specification to thE$G
April 2009 WGL_C_ Framework for HIP overis
specification
April 2009 WGLC ORCHID generation specification
April 2009 WGL_C_ (_Zerts in HIP base exchan
specification
April 2009 WGLC Upper-layer data transport in HIP
July 2009 Recharter or close the WG
Submit Framework for HIP overlay
July 2009 specification to the IESG
Submit ORCHID genetéon specification tg
July 2009 the IESG
Submit Certs in HIP base excharn
July 2009 specification to the IESG
July 2009 Submit Uppertayer data transport in HIP

the IESG

Tabla 7: HIP WG Goals and milestones
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2.2.7.3 Internet drafts

» Basic HIP Extensions for Traversal of Network Adesd ranslators [79]

» Basic Socket Interface Extensions for Host Iden@itgtocol (HIP) [80]

= HIP BONE: Host Identity Protocol (HIP) Based Ovgri&Networking
Environment [81]

2.2.7.4 Requests For Comments

= Host Identity Protocol (HIP) Architecture (RFC 44382]
= Host Identity Protocol (RFC 5201) [83]

= Host ldentity Protocol (HIP) Domain Name System @NExtensions
(RFC 5205) [84]

= Host Identity Protocol (HIP) Registration Extensi@FC 5203) [85]

» Using the Encapsulating Security Payload (ESP) 3pant Format with the
Host Identity Protocol (HIP) (RFC 5202) [86]

» Host Identity Protocol (HIP) Rendezvous ExtensiB#C 5204) [87]

» End-Host Mobility and Multihoming with the Host Idgty Protocol (RFC
5206) [88]

= Using the Host Identity Protocol with Legacy Apm@itons (RFC 5338) [89]

2.2.8 MEXT: Mobility Extensions for IPv6
2.2.8.1 Description of Working Group

Mobile IPv6 specifies routing support which permas IPv6 host to continue
using its home address as it moves around theneterenabling continuity of
sessions. Mobile IPv6 supports transparency abdwe IP layer, including
maintenance of active transport level sessionsadulition, network mobility
(NEMO) mechanisms built on top of Mobile IPv6 allomanaging the mobility of
an entire network, as it changes its point of dttaent to the Internet. The base
specifications consist of:

= RFC 3775 (Mobile IPv6)
= RFC 3963 (NEMO)
= RFC 4877 (Mobile IPv6 Operation with IKEv2)

The MEXT Working Group continues the work of therfeer MIP6, NEMO,
and MONAMI6 Working Groups.

The primary goal of MEXT will be to:

a) enhance base IPv6 mobility by continuing workdavelopments that are
required for wide-scale deployments and specifiglayment scenarios.
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b)

c)

Additionally, the working group will ensure thaty issues identified by
implementation and interoperability experience aiddressed, and that the
base specifications are maintained.

The group will also produce informational docurtegion, such as design
rationale documents or description of specific eswithin the protocol.

Deployment considerations call for:

a)
b)
c)
d)
e)

f)

g)
h)

i)

solutions to enable dual-stack operation,
mechanisms to support high-availability homerdge
allowing the use of multiple interfaces in mabiodes,
ways to employ Mobile IPv6 in the presence oévialls,

address the specific needs of automotive andtiawi communities for
route optimization in network mobility,

support for AAA is needed as a continuation odrleer work on
bootstrapping,

revocation of binding,
generic notification message format and
extended DSMIP home network support.

Work items related to large scale deployment inetud

a)

b)

A Solution for Mobile IPv6 and NEMO session donmity for dual stack
hosts which attach to IPv4 access networks. Addéily provide a
mechanism for carrying IPv4 packets via the Homenador Mobile IPv6
or NEMO capable dual-stack hosts.

A protocol based solution for enhancing theaieility of home agents and
a method to force a host/router to switch home tggen

A mechanism to force an MN to switch the HA thaturrently serving it.
This is required in deployments where the HA netxdbe taken offline
for maintenance.

Use of multiple interfaces.

Today, the protocols do not provide support formugitaneous
differentiated use of multiple access technolog&=sveral proposals exist
for such support, and some of them have been imgiéed and tested.

When a mobile host/router uses multiple networkterfaces
simultaneously, or when multiple prefixes are aabié on a single
network interface, the mobile host/router would ewmg with multiple
Care-of Addresses (CoAs). In addition, the Home mtgenight be
attached to multiple network interfaces, or to mgé network interface
with multiple prefixes, hence resulting in the aptito use multiple IP
addresses for the Home Agent. This could resuthépossibility of using
a multitude of bi-directional tunnels between paok {Home Agent
address, CoA} and a number of associated issuésbleshment, selection
and modification of multiple simultaneous tunnels.
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The objective of the WG is to produce a clear peobstatement and to
produce standard track specifications to the prosl@ssociated with the
simultaneous use of multiple addresses for eithebite hosts using
Mobile IPv6 or mobile routers using NEMO Basic Soppand their
variants (FMIPv6, HMIPv6, etc). Where the effectishaving multiple
prefixes on a single interface is identical to #ftects of having multiple
interfaces each with a single prefix, the WG witinsider a generalized
approach to cater for multiple prefixes availaldeatmobile host/router.

The WG uses existing tunneling mechanisms defifeedMobile 1Pv6.

The involved nodes need to select which tunnelaims¢ to use when
multiple ones are available due to multiple addesssn either end. But
the WG does not plan to define a new mechanismthia, but rather
document how to use existing mechanisms based yeferences or
policies. In particular, the WG will consider thattunnel is alive as long
as packets can be exchanged with the corresponuieg. In addition,
local information, such as interface up/down everdas other failure
detection mechanisms can be used to quickly déadlctre of tunnel(s).

Deliverables related to this include:

d)

e)

A document explaining the motivations for a nodsing multiple
interfaces and the scenarios where it may end up wiultiple global
addresses on its interfaces [Informational]

An analysis document explaining what are the fations for mobile hosts
using multiple simultaneous Care-of Addresses andmel Agent

addresses using Mobile IPv6, whether issues areifspéo Mobile IPv6

or not [Informational].

A protocol extension to support the registratioof multiple
Care-of Addresses at a given Home Agent addressanfiaird
Track].

A "Flow/binding policies exchange" solution fon &xchange of policies
from the mobile host/router to the Home Agent arahf the Home Agent
to the mobile host/router influencing the choicetbé Care-of Address
and Home Agent address. The solution involves tpec#ications, one
for the policy format and another for its transpjdrdth Standard Track].

Work on solutions to deal with firewalls and theblems that firewalls
cause as identified in RFC 4487.

Route optimization of network mobility.
Three use cases have been identified for this. 8lm® called the

Aviation case, the Automotive case, and the Pelsdnabile Router
(consumer electronics) case, though the actualnieah problems are
characterized by the type of movements and envierteimore than by the
specific industry using the technology. The grouipl explore these cases
to gather requirements and proceed with solvingoghen issues.

1. Airline and spacecraft community, who are depigyNEMO for control

systems, as well as Internet connectivity and ¢at@ement systems.
This use case is characterized by fast (~ 1000 kmmbving objects
over large distances (across continents). The rneihnical problem is
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f)

9)

that tunneling-based solutions imply a roundtripaother continent
and that BGP based solutions imply significant chum the global
Internet routing table.

. Automotive industry who are deploying NEMO forn-car

communication, entertainment, and data gatheringssiple control
systems use, and communication to roadside deviC®s. use case is
characterized by moderately fast (~ 100-300 km/byimg objects that
employ local or cellular networks for connectivity.

Personal Mobile Routers, which are consumer devibes$ allow the
user to bring a NEMO network with the user while bile, and
communicate with peer NEMO Basic Support nodes andes served
by them.

After gathering the requirements for these typésdeployments, the
working group will evaluate what type of route opization needs to be
performed (if any), and formulate a solution togh@roblems.

If no requirements for those scenarios can beectdld by the deadline, it
will be assumed that the work is premature, and tyyae of deployment
will be dropped from the WG.

The group will only consider airline and spacetrafolutions
that combine tunneling solutions for small movensemnith either
federated tunnel servers or slowly changing end posfixes. The group
will only consider personal mobile router requirartge about optimized
routes to another mobile router belonging to thme@perator. The group
will only consider automotive industry requirements allow MR-
attached hosts to directly access the network whMiRehas attached to.
Work on automotive and personal mobile router dohg& requires
rechartering.

The WG will not consider extensions to routing manls. The group will
not consider general multi-homing problems that ao¢ related to the
deployment and maintenance of Mobile IPv6 or NEM@siB Support
protocols. The group will also not consider geneoalte optimization, or
other problems that are not related to the deploymaad maintenance of
NEMO Basic Support protocols. Similarly, the growpl not consider or
rely on the results of general routing architectun¢éernet architecture, or
identifier-locator split issues that are discussedseparate, long term
efforts elsewhere in the IETF. Finally, the groupllwnot consider
solutions that require changes from correspondeades in the general
Internet.

Bootstrapping mechanisms developed earlier ia MIP6 WG require
AAA support for Mobile IPv6. Part of this work idraady being done in
the DIME WG, but the MEXT WG is chartered to contgle design for
RADIUS.

Binding Revocation for IP Mobility: Define a kdmg revocation
mechanism for Mobile IPv6 and its extensions. Timschanism can be
used by any entity involved in the base Mobile IRwy6tocol or one of its
extensions to request its corresponding entity eéomtnate either one,
multiple or all binding cache entries.
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h) Generic Notification Message for Mobile IPv6: pkoposal for defining
generic notification framework that can be usedtliwy mobility entities
for sending and receiving asynchronous notificatioressages was
proposed and the same was adopted by the WG.

i) Extended DSMIPv6 Home Network Support: DSMIP\&&ames the home
network to be dual stack providing simultaneous@Rwd IPv4 network
access. It is proposed to extend DSMIPv6 to supporne networks
which provides IPv4, or IPv6 respectively, direetwork access only, but
where virtual IPv6 home network connectivity, ortuial IPv4 home
network connectivity respectively, may be obtairf®dtunneling to the
HA. The latter shall be obtained by DSMIPv6 operatusing the v4HOA
address as Care-of-address for the v6HoOA address,vece versa, the
V6HOA address as care-of-address for the v4AHOA esidr

Work items related to base specification mainteeanclude:

a) Create and maintain issue lists that are geeérain the basis of
implementation and interoperability experience. Pek$ specific issues
with specific updates or revisions of the base gmation. One specific
area of concern that should be analyzed and adelegdates to multilink
subnets.

This work item relates only to corrections and ileations. The working
group shall not revisit design decisions or chatigeprotocol.

b) Update the IANA considerations of RFC 3775 téowl extensions for
experimental purposes as well passing of optionahder-specific
information.

c) Finish working group documents that are curnemmlprocess, and submit
for RFC. This includes prefix delegation protocoéchanism for network
mobility, and a MIB for NEMO Basic Support.

Work items related to informational documentatioolude:

a) Produce a design rationale that documents th®iical thinking behind
the introduction of an alternative security meclsami the Authentication
Protocol (RFC 4285).

b) Virtual Home Link configuration for Mobile IPv6A proposal has been
made on Mobile IPv6 home link configuration on wuat links. The
proposal does not describe any new protocol, bavides the operational
and configuration details and additionally providésiplementation
guidance for achieving this configuration.

The group employs IPsec and IKE as a security nr@sha The group shall
refrain, however, from making generic extensionghiese protocols. Any proposed
extension must be reviewed by the INT and SEC AB®ie it can be accepted as
a part of a work item.

36



Capitulo 2 Estado del Arte

2.2.8.2 Goals and milestones

MEXT Working Group

Submit 1D ‘Mobile IPv6 Vendor Specifi
Done Option’ to IESG for publication as a Propog
Standard.

Submit I-D ‘Mobile IPv6 DualStack Operation

December 2007 to IESG for publication as a Proposed Standprd.

December 2007 Submit I-D ‘Motivation for Authentication D’
to IESG for publication as Informational.

December 2007 Submit Multiple CoA Registration ESIG.

Submit ID ‘Mobile IPv6 Experimenta|
Done Allocations’ to IESG for publication as
Proposed Standard.

Submit |D 'Goals for AAA HA Interface' t

Februrary 2008 IESG for publication as Informational.

Submit 00 draft on Route Optimization nee

February 2008 for Personal Mobile Router.

Submit 00 draft on Route Optimization Nee

February 2008 ¢, Automobile and Highway Deployments

Submit 00 draft on Route Optimization Nee

February 2008 ¢, "aircraft and Spacecraft Deployments

Submit the final doc on Prefix Delegation 1

March 2008 NEMO to the IESG, for Proposed Standard

Submit 1D 'Mobility Header Home Agern
Done Switch Message' to IESG for publication a
Proposed Standard

Submit final doc on Route Optimization nee

May 2008 for Personal Mobile Router, for Informational

Submit final doc on Route Optimization Negq
May 2008 for Automobile and Highway Deployments, f
Informational

Submit final doc on Route Optimization Nedds
May 2008 for Aircraft and Spacecraft Deployments,
Informational

Submit -00 draft for soliiion to

May 2008 aircraft/spacecraft problem

Determine how to proceed with remaini
June 2008 automotive/Personal Mobile Router solutiong
June 2008 Submit the I-D 'RADUS Mobile IPv6 Suppor

to IESG for publication as a proposed standgrd

June 2008 Submit 00 draft on Binding Revocation

Submit Analysis of the use of Multip
July 2008 Simultaneous Caref Addresses and Hon
Agent addresses, for Informational
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August 2008 Submit D 'Mobile IPv6 Operation wit
Firewalls' to IESG for publication 4
Informational.

August 2008 Submit the final doc on MIB for NEMO Bas
Support to the IESG, for Proposed Standard

October 2008 Submit Flow/binding policy transptotlIESG,
for Proposed Standard

October 2008  Submit Flow/binding policy format to IESG, f
Proposed Standard

October 2008 Submit draft on Binding RevocationE&G
October 2008 Submit 00 draft on Generic Notificatio

November 2008 Submit  final doc for solutio to
aircraft/spacecraft problem to the IESG,
Proposed Standard

November 2008 Recharter to work on the remaini
automotive/Personal Mobile Router solutiong

December 2008 Submit D{s) related to specific updates 4
corrections of RFC 3775 to IESG off
publication as Proposed Standard.

December 2008 SubmitD-'Home agent reliability' to IESG f(
publication as a Proposed Standard.

December 2008 Submit 00 draft ontEmded DSMIPv6 Hom
Network support

December 2008 Submit 00 draft on Virtual Homenkl
configuration

January 2009 Submit draft on Generic NotificationESG

March 2009 Submit draft on Virtual Home link configuratig
to IESG

May 2009 Submit draft on Extended DSMIPv6 Hof
Network support to IESG

Tabla 8: MEXT WG Goals and milestones

2.2.8.3 Internet drafts

= Multiple Care-of Addresses Registration [91]

= NEMO Route Optimization Requirements for Operationdse in
Aeronautics and Space Exploration Mobile Networ®2][

= AAA Goals for Mobile IPv6 [93]

= Mobile IPv6 Support for Dual Stack Hosts and Rost4]

= Automotive Industry Requirements for NEMO Route @pzation [95]
* Flow Bindings in Mobile IPv6 and Nemo Basic Suppl@®]

= Mobility Support in IPv6 [97]
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= DHCPv6 Prefix Delegation for NEMO [98]

= Binding Revocation for IPv6 Mobility [99]

» Guidelines for firewall administrators regarding Ri6 traffic [100]
» Guidelines for firewall vendors regarding MIPv6ftra [101]

2.2.8.4 Requests For Comments
= Network Mobility (NEMO) Management Information BagE02]

2.2.9 NETEXT: Network-based Mobility Extensions

2.2.9.1 Description of Working Group

Proxy Mobile IPv6, specified in RFC 5213, is a netibased mobility
protocol. It uses a Mobile Access Gateway (MAG) antdocal Mobility Anchor
(LMA) to allow hosts to move around within a domavhile keeping their address
or address prefix stable. Proxy Mobile IPv6 hasrnbieeorporated into a number of
products and deployments are starting.

Certain deployment considerations, including looadi routing and bulk
refresh of lifetime are already emerging.

The working group will focus on the following tomiaelevant for network-
based mobility:

Localized Routinga specification for routing traffic between theAKa(s)
without involving the LMA. That is, allow the MAGotroute traffic between
hosts from one MAG to another, without being tuneelall the way to the
LMA. This reduces latency and backhaul load. Apgticns such as voice can
benefit from the reduced latency.

Bulk Refresh a specification of improving the signaling loaar fbinding
lifetime refresh. The current specifications cadlr fthe handling of each
mobility session independent of each other. Whéarge number of hosts are
served by a single MAG, a periodic refresh of tieding lifetimes can lead to
a signaling storm. The purpose of the Bulk Refrésditure is to construct a
protocol feature that allows such refreshes to nocua per-MAG basis.

LMA Redirection a specification for allowing an LMA to redirectNAG
to another LMA. This is primarily needed as a wayerform load balancing.
This functionality is complementary to implementatitechniques that allow
distributed MAG implementations to move tasks ambumithout a visible
impact at the protocol level, and the initial LMAisdovery work in the
NETLMM WG. An applicability statement describingetisituations where the
new functionality is or is not applicable has toibeluded in the specification.

The work in this charter is entirely internal teethetwork and does not affect
hosts in any way (except perhaps through impacpagket forwarding capacity
visible to the hosts).

The proposed activity will be complementary to #wasting IETF Working
Groups, notably the NETLMM and MEXT WGs. The NETEXdorking group
will also act as the primary forum where new extens on top of the Proxy
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Mobile IPv6 protocol can be developed. The additadrsuch new extensions to
the working group involves addition of the extemsim this charter through the
normal rechartering process.

This initial charter excludes a number of possiwerk items that were
discussed in the March 2009 BOF. The working graimuld continue the
discussion about a possible update of its chamer @inciples under which the
new work items must operate under. The completibrihe work items in the
initial charter is not a requirement for the redbang to become possible.

2.2.9.2 Goals and milestones

NETEXT Working Group

May 2009 WG chartered

July 2009 Initial WG draft on Bulk Refresh

Decision on the inclusion of possil

July 2009 additional work items

September 2009 Initial WG draft on LMA Redirection

November 2009 Initial WG draft on Route Optimizatio

December 2009 Submit Bulk Refresh to IESG fq
publication as a Proposed Standard REC

Submit LMA Redirection to IESG fg
publication as a Proposed Standard REC

January 2010

Submit Route Optimizatin to IESG fol

April 2010 publication as a Proposed Standard RFC

Tabla 9: NETEXT WG Goals and milestones

2.2.9.3 Internet drafts

There are no current Internet Drafts available.

2.2.9.4 Requests For Comments

There are no Requests For Comments published.

2.2.10 SIP: Session Initiation Protocol
2.2.10.1 Introduction

There are many applications of the Internet thajunee the creation and
management of a session, where a session is coadiden exchange of data
between an association of participants. The implaatéon of these applications is
complicated by the practices of participants: useesyy move between endpoints
they may be addressable by multiple names, and rtitegycommunicate in several
different media — sometimes simultaneously. Numsrguotocols have been
authored that carry various forms of real-time nmédia session data such as
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voice, video, or text messages. The Session liphaProtocol (SIP) works in

concert with these protocols by enabling Internedpoints (called user agents) to
discover one another and to agree on a charactenzaf a session they would
like to share. For locating prospective sessionipigants, and for other functions,
SIP enables the creation of an infrastructure ofwoek hosts (called proxy

servers) to which user agents can send registratimvitations to sessions, and
other requests. SIP is an agile, general-purposkfto creating, modifying, and

terminating sessions that works independently adeuwtying transport protocols

and without dependency on the type of sessionithbéing established.

2.2.10.2 Overview of SIP functionality

SIP is an application-layer control protocol thatncestablish, modify, and
terminate multimedia sessions (conferences) sudimtasnet telephony calls. SIP
can also invite participants to already existingsssens, such as multicast
conferences. Media can be added to (and removed)fem existing session. SIP
transparently supports name mapping and redirecsi@vices, which supports
personal mobility — users can maintain a singleemdlly visible identifier
regardless of their network location.

SIP supports five facets of establishing and teatilg multimedia
communications:

User location determination of the end system to be used for
communication;

User availability determination of the willingness of the calledrtyato
engage in communications;

User capabilitiesdetermination of the media and media parameterget
used,

Session setugringing”, establishment of session parameterbath called
and calling party;

Session managemenincluding transfer and termination of sessions,
modifying session parameters, and invoking services

SIP is not a vertically integrated communicationstem. SIP is rather a
component that can be used with other IETF prowcaa build a complete
multimedia architecture. Typically, these architees will include protocols such
as the Real-time Transport Protocol (RTP) for tpmréing real-time data and
providing QoS feedback, the Real-Time streamingguol (RTSP) for controlling
delivery of streaming media, the Media Gateway CalnProtocol (MEGACO) for
controlling gateways to the Public Switched TelepdidNetwork (PSTN), and the
Session Description Protocol (SDP) for describingtimedia sessions. Therefore,
SIP should be used in conjunction with other protecin order to provide
complete services to the users. However, the bfasictionality and operation of
SIP does not depend on any of these protocols.

SIP does not provide services. Rather, SIP prevpienitives that can be used
to implement different services. For example, 83A locate a user and deliver an
opaque object to his current location. If this ptire is used to deliver a session
description written in SDP, for instance, the endp®can agree on the parameters
of a session. If the same primitive is used towvegla photo of the caller as well as
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the session description, a "caller ID" service b&neasily implemented. As this
example shows, a single primitive is typically usedprovide several different
services.

SIP does not offer conference control services agiloor control or voting
and does not prescribe how a conference is to beaged. SIP can be used to
initiate a session that uses some other conferenoérol protocol. Since SIP
messages and the sessions they establish can pemgyht entirely different
networks, SIP cannot, and does not, provide anyd kafi network resource
reservation capabilities.

The nature of the services provided make secumtyigularly important. To
that end, SIP provides a suite of security seryigdsch include denial-of-service
prevention, authentication (both user to user amdxy to user), integrity
protection, and encryption and privacy services.

SIP works with both IPv4 and IPv6. [122]

2.2.10.3 Modifying an Existing Session

A successful INVITE request (see Section 13 [12)ablishes both a dialog
between two user agents and a session using tlkee-afswer model. Section 12
[122] explains how to modify an existing dialog mgia target refresh request (for
example, changing the remote target URI of theadjal This section describes
how to modify the actual session. This modificatican involve changing
addresses or ports, adding a media stream, delatmgdia stream, and so on. This
is accomplished by sending a new INVITE requesthimitthe same dialog that
established the session. An INVITE request senhiwitan existing dialog is
known as a re-INVITE.

Note that a single re-INVITE can modify the dialagd the parameters of the
session at the same time.

Either the caller or callee can modify an existgggsion.

The behavior of a UA on detection of media failisea matter of local policy.
However, automated generation of re-INVITE or BYENOT RECOMMENDED
to avoid flooding the network with traffic when tteeis congestion. In any case, if
these messages are sent automatically, they SHOWEDsent after some
randomized interval.

Note that the paragraph above refers to autom#yigeinerated BYEs and re-
INVITESs. If the user hangs up upon media failuree tUA would send a BYE
request as usual.

UAC Behavior

The same offer-answer model that applies to sesdestriptions in INVITES
(Section 13.2.1[122]) applies to re-INVITEs. Asesult, a UAC that wants to add
a media stream, for example, will create a new roffeat contains this media
stream, and send that in an INVITE request to @srplt is important to note that
the full description of the session, not just theamge, is sent. This supports
stateless session processing in various elememtd, supports failover and
recovery capabilities. Of course, a UAC MAY sendealNVITE with no session

42



Capitulo 2 Estado del Arte

description, in which case the first reliable n@ikire response to the re-INVITE
will contain the offer (in this specification, thiest a 2xx response).

If the session description format has the capabfiir version numbers, the
offerer SHOULD indicate that the version of thesiea description has changed.

The To, From, Call-ID, CSeq, and Request-URI of eaINVITE are set
following the same rules as for regular requestshmi an existing dialog,
described in Section 12[122].

A UAC MAY choose not to add an Alert-Info headeelfl or a body with
Content-Disposition "alert" to re-INVITEs becaus@&8k do not typically alert the
user upon reception of a re-INVITE.

Unlike an INVITE, which can fork, a re-INVITE wilhever fork, and therefore,
only ever generate a single final response. Theaea re-INVITE will never fork
is that the Request-URI identifies the target as thA instance it established the
dialog with, rather than identifying an addressretord for the user.

Note that a UAC MUST NOT initiate a new INVITE treaction within a
dialog while another INVITE transaction is in pregs in either direction.

1. If there is an ongoing INVITE client transactjotmhe TU MUST wait
until the transaction reaches the completed or iteated state before initiating
the new INVITE.

2. If there is an ongoing INVITE server transactidhe TU MUST wait
until the transaction reaches the confirmed or teated state before initiating
the new INVITE.

However, a UA MAY initiate a regular transaction weh an INVITE
transaction is in progress. A UA MAY also initiaa@ INVITE transaction while a
regular transaction is in progress. If a UA recsiaenon-2xx final response to a
re-INVITE, the session parameters MUST remain unglea, as if no re-INVITE
had been issued.

Note that, as stated in Section 12.2.1.2 [122{hé& non-2xx final response is a
481 (Call/Transaction Does Not Exist), or a 408{Rest Timeout), or no response
at all is received for the re-INVITE (that is, angout is returned by the INVITE
client transaction), the UAC will terminate the lg.

If a UAC receives a 491 response to a re-INVITESHOULD start a timer
with a value T chosen as follows:

1. If the UAC is the owner of the Call-ID of theadlobg ID (meaning it
generated the value), T has a randomly chosen \mdtigeen 2.1 and 4 seconds
in units of 10 ms.

2. If the UAC is not the owner of the Call-ID ofehdialog ID, T has a
randomly chosen value of between 0 and 2 secondsiis of 10 ms.

When the timer fires, the UAC SHOULD attempt thel&/ITE once more, if
it still desires for that session modification ke place. For example, if the call
was already hung up with a BYE, the re-INVITE wouldt take place.

The rules for transmitting a re-INVITE and for geaigng an ACK for a 2xx
response to re-INVITE are the same as for the ahitiNVITE (Section
13.2.1[122]).
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UAS Behavior

Section 13.3.1 [122] describes the procedure fatimguishing incoming re-
INVITEs from incoming initial INVITEs and handling re-INVITE for an existing
dialog.

A UAS that receives a second INVITE before it setts final response to a
first INVITE with a lower CSeq sequence number ¢re tsame dialog MUST
return a 500 (Server Internal Error) response ® sbcond INVITE and MUST
include a Retry-After header field with a randonclyosen value of between 0 and
10 seconds.

A UAS that receives an INVITE on a dialog while BYVITE it had sent on
that dialog is in progress MUST return a 491 (Rexjuending) response to the
received INVITE.

If a UA receives a re-INVITE for an existing dialog MUST check any
version identifiers in the session descriptionibthere are no version identifiers,
the content of the session description to see ifias changed. If the session
description has changed, the UAS MUST adjust thasise parameters
accordingly, possibly after asking the user forfawnation.

Versioning of the session description can be usedatcommodate the
capabilities of new arrivals to a conference, addi@ete media, or change from a
unicast to a multicast conference.

If the new session description is not acceptabbe, UAS can reject it by
returning a 488 (Not Acceptable Here) responselierre-INVITE. This response
SHOULD include a Warning header field.

If a UAS generates a 2xx response and never resamneACK, it SHOULD
generate a BYE to terminate the dialog.

A UAS MAY choose not to generate 180 (Ringing) @sges for a re-INVITE
because UACs do not typically render this inforroatto the user. For the same
reason, UASs MAY choose not to use an Alert-Infadwer field or a body with
Content-Disposition "alert" in responses to a ré4INE.

A UAS providing an offer in a 2xx (because the IN¥ did not contain an
offer) SHOULD construct the offer as if the UAS wemaking a brand new call,
subject to the constraints of sending an offer thyadates an existing session, as
described in [129] in the case of SDP.

Specifically, this means that it SHOULD include msiny media formats and
media types that the UA is willing to support. THAS MUST ensure that the
session description overlaps with its previous imesdescription in media formats,
transports, or other parameters that require sugpmm the peer. This is to avoid
the need for the peer to reject the session ddasmnip If, however, it is
unacceptable to the UAC, the UAC SHOULD generateaaswer with a valid
session description, and then send a BYE to tertaittee session.
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2.3 |IEEE 802.21 Media Independent Handover Services

2.3.1 Overview
2.3.1.1 Scope

This standard defines extensible IEEE 802 mediaesscindependent
mechanisms that enable the optimization of handbeéween heterogeneous IEEE
802 networks and facilitates handover between IBBE networks and cellular
networks.

2.3.1.2 Purpose

The purpose is to improve the user experience diilaalevices by facilitating
handover between 802 networks whether or not tlmeyoé different media types,
including both wired and wireless, where handogemat otherwise defined; and to
make it possible for mobile devices to perform skm® handover where the
network environment supports it. These mechanismasabso usable for handovers
between 802 networks and non 802 networks.

2.3.1.3 General

This standard provides link layer intelligence aonther related network
information to upper layers to optimize handoverstween heterogeneous
networks. This includes media types specified byirdhGeneration (3G)
Partnership Project (3GPP), 3G Partnership Pr@g8GPP2), and both wired and
wireless media in the IEEE 802 family of standartls.this standard, unless
otherwise noted, media refers to method/mode oéssiag a telecommunication
system (e.g., cable, radio, satellite), as oppoged sensory aspects of
communication (e.g., audio, video).

The following items are not within the scope ofstlstandard:

- Intra-technology handover (except for handoversoser extended
service sets (ESSs) in case of IEEE 802.11);

— Handover policy;
— Security mechanisms;

— Enhancements specific to particular link layer tealogies that are
required to support this standard; they will bereal out by those
respective link-layer technology standards;

— Higher layer (layer 3 and above) enhancements #natrequired to
support this standard.

The purpose of this standard is to enhance therexpee of mobile users by
facilitating handovers between heterogeneous ndédsvofrhe standard addresses
the support of handovers for both mobile and stetryg users. For mobile users,
handovers can occur when wireless link conditiolmeinge due to the users’
movement. For the stationary user, handovers becamminent when the
surrounding network environment changes, making oegvork more attractive
than another.
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This standard supports another important aspecptimized handover - link
adaptation. A user can choose an application thaiiires a higher data rate than
available on the current link, necessitating a ladaptation to provide the higher
rate, or necessitating a handover if the highee iatunavailable on the current
link.

In all such cases service continuity should be t@aned to the extent possible
during handover. As an example, when making a nekwansition during a phone
call the handover procedures should be executaedch a way that any perceptible
interruption to the conversation will be minimized.

This standard supports cooperative use of inforomativailable at the mobile
node and within the network infrastructure. The mwmode is well-placed to
detect available networks. The network infrastruetis well-suited to store overall
network information, such as neighborhood cellslisbcation of mobile nodes,
and higher layer service availability. Both the milelmode and the network make
decisions about connectivity. In general, both thebile node and the network
points of attachment (such as base stations anelsaqmoints) can be multi-modal
(i.e., capable of supporting multiple radio star$aand simultaneously supporting
connections on more than one radio interface).

The overall network can include a mixture of cafdrastically different sizes,
such as those from IEEE 802.15, IEEE 802.11, IEBE.B6, 3GPP, and 3GPP2,
with overlapping coverage. The handover processbeamitiated by measurement
reports and triggers supplied by the link layers thre mobile node. The
measurement reports can include metrics such amlsiguality, synchronization
time differences, and transmission error ratescBigally the standard consists of
the following elements:

a) A framework that enables service continuity whal mobile node (MN)
transitions between heterogeneous link-layer teldgies. The
framework relies on the presence of a mobility ngement protocol
stack within the network elements that support ttendover. The
framework presents media independent handover (Migfflerence
models for different link layer technologies.

b) A set of handover-enabling functions within ghetocol stacks of the
network elements and a new entity created theraed the MIH
Function (MIHF).

c) A media independent handover Service Access tP¢called the
MIH_SAP) and associated primitives are defined tovpde MIH Users
with access to the services of the MIHF. The MIHFowdes the
following services:

I. The Media Independent Event service that detelcésiges in link
layer properties and initiates appropriate evemtgders) from
both local and remote interfaces.

ii. The Media Independent Command service provideset of
commands for the MIH Users to control link propestithat are
relevant to handover and switch between links dgfuieed.

iii. The Media Independent Information service pdmrs the
information about different networks and their sees thus
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enabling more effective handover decision to be enadross
heterogeneous networks.

d) The definition of new link layer service accegsints (SAPs) and
associated primitives for each link-layer techngloghe new primitives
help the MIHF collect link information and contridhk behavior during
handovers. If applicable, the new SAPs are reconu®én as
amendments to the standards for the respectiveldipér technology.

)\ Command service

Event service

MIH users

Layer 3 or higher Mobility Protocol (L3MP)

MIH function = | Information service

== " )
Event service,

Command service. LLC SAP / LLC SAP
Information service —<—> \,' ,,,,,, /]

Command service

Network 1 Network 2
Event service

Information service

lf——-

(e.g.. 802.16) (e.g., 802.11)

—<;\m1 LINK SAP

_<.\m| LINK SAP

Figura 2: MIH services and their initiation

Figura 2 shows the placement of the MIHF within getocol stack of a
multiple interfaced MN or network entity. The MIH¥ovides services to the MIH
Users through a single media independent interfdue MIH service access point)
and obtains services from the lower layers throagéariety of media dependent
interfaces (media-specific SAPS).

2.3.1.4 Assumptions

The following assumptions have been made in theelkbgment of this
standard:

a) The MN is capable of supporting multiple linksa technologies, such
as wireless, wired, or mixed,;

b) The MIHF is a logical entity, whose definitios independent of its
deployment location on the MN or in the network;

c) The MIHF, regardless of whether it is located the MN or in the
network, receives and transmits information abbetconfiguration and
condition of access networks around the MN. Thidormation
originates at different layers of the protocol stagthin the MN or at
various network elements.

i. When the information originates at a remote retvelement, the
MIHF on the local network element obtains it throug/iH
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message exchanges with a peer MIHF instance tlsade® in the
remote network element.

ii. When the information originates at lower layest the protocol
stack within an MN or network entity, the MIHF ohat entity
obtains it locally through the service primitivet the SAPs that
define the interface of the MIHF with the lower éag.

2.3.1.5 Media independence

The intent of this standard is to provide generick | layer intelligence
independent of the specifics of mobile nodes oricagetworks. As such this
standard is intended to provide a generic interfae®veen the link layer users in
the mobility-management protocol stack and existimgdia-specific link layers,
such as those specified by 3GPP, 3GPP2 and the @8RHEamily of standards.

This standard defines SAPs and primitives that mlevgeneric link layer
intelligence. Individual media-specific technologji¢hereafter need to enhance
their media-specific SAPs and primitives to satigfg generic abstractions of this
standard. Suitable amendments are required toiegifink layer (medium access
control (MAC)/ physical layer (PHY)) standards offfdrent media-specific
technologies such as IEEE Std 802.3, IEEE Std 8Q2HEE Std 802.16, 3GPP,
and 3GPP2 to satisfy the requirements of genenic liayer intelligence identified
by this standard.

2.3.2 General architecture

2.3.2.1 Introduction

2.3.2.1.1 General

This standard supports different handover meth8dsh methods are generally
classified as “hard” or “soft”, depending on whethtbe handover procedure is
“break-before-make” or “make-before-break” with pest to the data transport
facilities that support the exchange of data paxhettween the MN and the net-
work.

Handover decision making involves cooperative usbath MN and network
infrastructure. Handover control, handover policas other algorithms involved
in handover decision making are generally handlgdcommunication system
elements that do not fall within the scope of thti@ndard. However, it is beneficial
to describe certain aspects of the overall handpvecedure so that the role and
purpose of the MIH services in the handover procass clear. The following
subclauses give an overview of how the differemtdas that affect handovers are
addressed within this standard.

2.3.2.1.2 Service continuity

Service continuity is defined as the continuatiéh® service during and after
the handover while minimizing aspects such as tlada and duration of loss of
connectivity during the handover without requiriegy user intervention. The
change of access network need not be noticeabléheoend user. However,
irrespective of that, there should be no needlieruser to re-establish the service.
There can be a change in service quality as a cuesee of the transition
between different networks due to the varying calggds and characteristics of
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the access networks. For example if the qualitgerivice (QoS) supported by the
new access network is unacceptable, higher layéitien can decide not to
handover or terminate the current session afterhdredover based on applicable
policies. This standard specifies essential elem#rdt enable service continuity.

2.3.2.1.3 Application class

Various applications have different tolerance chtgdastics for delay and data
loss. Application aware handover decisions can dssible by making a provision
for such characteristics. For example, when a ngtw@nsition due to impending
handover is made during the pause phase of a ceatven in an active voice call,
the perceptible interruption in the service is mided.

2.3.2.1.4 Quality of service

The gquality of the service (QoS) experienced byapplication depends on the
accuracy, speed, and availability of the informattcansfer in the communication
channel. This standard provides support for fuldl application QoS
requirements during handover.

There are two aspects of QoS to consider in theextnof IEEE 802.21.
Firstly, there is the QoS experienced by an apfibca during a handover.
Secondly, there is the QoS considered as parthahaover decision. This standard
includes mechanisms that support both aspects & @Qwards enabling seamless
mobility; however the MIHF alone cannot guarantearaless mobility. Depending
on the QoS requirements of the end-to-end appboatseamless mobility implies
minimizing the handover latency and packet losas®o minimize the end-to-end
delay and the loss of transmitted information. Skess mobility also implies the
timely assessment of network conditions, such asntbnitoring of packet loss on
the current link and signal strength from both eatrand target networks, in order
to optimize the handover decision and its execution

The MIH QoS model (see Annex B [123]) defines pagtans that are used to
set the requirements and assess the performangaaket transfers between a
source and its destinations. When used in threskeling commands (such as
MIH_Link_Configure_Thresholds), these parameters scdibe the QoS
requirements of the MIH User. On the other handemhused in parameter-
reporting events (such as MIH_Link_Parameters_R@@md parameter-extraction
commands (such as MIH_Link_Get Parameters), thewratdierize current
network conditions. Therefore, depending on thesage these parameters can
represent either static QoS requirements or dynam@iwork measurements.

2.3.2.1.5 Network discovery

This standard defines the information that helpsnatwork discovery and
specifies the means by which such information canobtained and be made
available to the MIH Users. The network informatimeliudes information about
link type, link identifier, link availability, linkquality, etc.

2.3.2.1.6 Network selection

Network selection is the process by which an MNaaretwork entity selects a
network (possibly out of many available) to establnetwork-layer connectivity.
The selection is based on various criteria suchrexguired Qo0S, cost, user
preferences, or the network operator's policiess Btandard specifies means by
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which such information can be made available to MB{ Users to enable
effective network selection.

2.3.2.1.7 Power management

This standard allows the MN to discover differeppds of wireless networks
(e.g., 802.11, 802.16 and 3GPP networks), avoidiogvering-up of multiple
radios and/or excessive scanning at the radioss Tiis standard minimizes power
consumed by mobile devices in the discovery of poé handover candidates.
Specific power management mechanisms deployed eperdient on individual
link-layer technologies and the potential power agement benefits from this
standard only extends to the discovery of wirelesisvorks.

2.3.2.1.8 Handover policy

The primary role of the MIHF is to facilitate handws and provide
intelligence to the network selector entity. TheHW®l aids the network selector
entity with the help of the Event Service, Comma®ervice, and Information
Service. The network selector entity and the haedopolicies that control
handovers are out-side the scope of this standard.

2.3.2.2 General design principles

2.3.2.2.1 MIHF design principles
This standard is based on the following generalgteprinciples.

a) MIHF is a logical entity that facilitates handwwecision making. MIH
Users make handover decisions based on inputs tihenMIHF.

b) MIHF provides abstracted services to higher tayeThe service
primitives defined by this interface are based loam technology-specific
protocol entities of the different access networkBhe MIHF
communicates with the lower layers of the mobilgnagement
protocol stack through technology-specific intedac

c) Higher layer mobility management protocols spebandover signaling
mechanisms for vertical handovers. Additionally,ffelient access
network technologies have defined handover siggatirechanisms to
facilitate horizontal handover. The definition afch handover signaling
mechanisms is outside the scope of this standacdpgxn the case of
handovers across ESSs in 802.11.

The role of this standard is to serve as a handéa@litating service
and to maximize the efficiency of such handovers ppviding
appropriate link layer intelligence and networkamhation.

d) The standard provides support for remote evdingnts are advisory in
nature. The decision whether to cause a handovapbbased on these
events is outside the scope of this standard.

e) The standard supports transparent operation Veigfacy equipment.
IEEE 802.21 standard compatible equipment shouldhbde to co-exist
with legacy equipment.
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2.3.2.2.2 QoS design principles

In the context of this standard it is assumed #pgilications communicate via
a communication channel that is considered to bepmased of several connected
segments, each under a possibly different but catjve administrative authority.
Examples of such channels (e.g., for internet proltqIP) traffic) have been
detailed in International Telecommunications UnidhU) - Telecommunication
Standardization Sector (ITU-T) Recommendation Y54 is generally accepted
that, based on the required accuracy of informatramsfer, applications can be
grouped into a small number of behavioral sets {lTdecommendation Y.1540)
called Class of Service (CoS). Support for différatmon via Classes of Service is
pervasive in many of the IEEE 802 based standailsH Std 802.11, IEEE Std
802.1q, IEEE Std 802.16, etc.). It is assumed thatclasses of service definitions
used within this standard conform to ITU-T recomma&tion Y.1540.

2.3.2.3 MIHF service overview

2.3.2.3.1 General

This standard defines services that comprise thAvdervice; these services
facilitate handovers between heterogeneous acodss |

a) A Media Independent Event Service (MIES) thabwes event
classification, event filtering and event reportimgrresponding to
dynamic changes in link characteristics, link ssatand link quality.

b) A Media Independent Command Service (MICS) tkeabbles MIH
Users to manage and control link behavior relewanhandovers and
mobility.

c) A Media Independent Information Service (MII®)at provides details
on the characteristics and services provided by ¢eeving and
neighboring networks. The information enables dffexsystem access
and effective handover decisions.

The MIHF provides asynchronous and synchronousisesvthrough well-
defined SAPs for link layers and MIH Users. In tteese of a system with multiple
network interfaces of arbitrary type, the MIH Useuse the Event Service,
Command Service and Information Service provided MIHF to manage,
determine, and control the state of the underlyimgrfaces.

These services provided by MIHF help the MIH Usirsnaintaining service
continuity, service adaptation to varying qualityf ervice, battery life
conservation, network discovery, and link selectidn a system containing
heterogeneous network interfaces of IEEE 802 tygresk cellular (3GPP, 3GPP2)
types, the MIHF helps the MIH Users to implemerfeefive procedures to couple
services across heterogeneous network interfacdsl Wkers utilize services
provided by the MIHF across different entities toegy resources required for a
handover operation between heterogeneous networks.

MIH Services in mobile nodes facilitate seamlessndwvers between
heterogeneous networks. MIH Services are used by Wders such as a mobility
management protocol (e.g., Mobile IP). Other maypithanagement protocols (in
addition to Mobile IP) and even other MIH Users ard precluded from making
use of MIH Services.
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2.3.2.3.2 Media independent event service
General

Events indicate changes in state and transmisssbaior of the physical, data
link and logical link layers, or predict state clgas of these layers. The Event
Service is also used to indicate management acbogemmand status on the part
of the network or some management entity.

Event origination

Events originate from the MIHF (MIH Events) or amgwer layer (Link
Events) within the protocol stack of an MN or netwoode.

Event destination

The destination of an event is the MIHF or any uppger entity. The recipient
of the event is located within the node that oraded the event or within a remote
node. The destination of an event is establisheéd aisubscription mechanism that
enables an MN or network node to subscribe itsr@gkein particular event types.

Event service flow

In the case of local events, messages often prapagam the lower layers
(e.g., PHY, MAC) to the MIHF and from MIHF to anypper layer. In case of
remote events, messages propagate from the MIH&h& protocol stack to the
MIHF in the peer protocol stack. One of the protiostacks can be present in an
MN while the other can be present in a fixed netwentity. This network entity is
the point of attachment or any node not directiprected to the other protocol
stack.

Event service use cases and functions

The event service is used to detect the need faddners. For example, an
indication that the link will cease to carry MACrsie data units (SDUs) at some
point in the near future is used by MIH Users tegare a new point of attachment
ahead of the current point of attachment ceasingawwy frames. This has the
potential to reduce the time needed to handovewden attachment points. Events
carry additional context data such as a layer 2 QMand/or LLC) (L2) identifier
or L3 identifier. A Link_Up event can also carryne@w IP address acquisition
indication that informs the upper layers of the ché initiate a layer 3 handover.

2.3.2.3.3 Media independent command service
General

The command service enables higher layers to cbtiiephysical, data link,
and logical link layers (also known as “lower lag§r The higher layers control
the reconfiguration or selection of an approprikué through a set of handover
commands. If an MIHF supports the command servade MIH commands are
mandatory in nature. When an MIHF receives a conunérns always expected to
execute the command.

Command origination

Commands are invoked by MIH Users (MIH Commands),weell as by the
MIHF itself (Link Commands).
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Command destination

The destination of a command is the MIHF or anydowayer. The recipient of
a command is located within the protocol stack thiaginated the command, or
within a remote protocol stack.

Command service flow

In the case of local commands, messages often gadpdrom the MIH Users
(e.g., policy engine) to the MIHF and then from MAHKo lower layers. In the case
of remote commands, messages propagate from MIHsUga MIHF in one
protocol stack to the MIHF in a peer protocol stgekth the use of the MIH
Protocol). One of the protocol stacks can be presean MN while the other can
be present in a fixed network entity. This netwagktity is either a point of
attachment or any node not directly connected ¢odther protocol stack.

Command service use cases and functions

The commands generally carry the upper layer decssto the lower layers on
the local device entity or at the remote entityr Eeample the command service
can be used by the policy engine of an entity ia nletwork to request an MN to
switch between links (remote command to lower layam MN protocol stack).

This standard facilitates both mobile-initiated aretwork-initiated handovers.
Handovers are initiated by changes in the wirelsgronment that leads to the
selection of a network that supports a differentems technology other than the
serving network.

During network selection, the MN and the networkedeto exchange
information about available candidate networks aertkct the best network. The
network selection policy engine can select a ddfgmetwork than the current one,
which can necessitate an inter-technology handowstwork selection and
handover initiation are outside the scope of mépimanagement protocols such
as mobile IP (MIP) and session initiation proto¢8IP). Once a new network has
been selected and handover has been initiated, llyolmanagement protocols
handle packet routing aspects such as address eited transfer of packet
delivery to the new network.

This standard supports a set of media independeminands that help with
network selection under different conditions. Thesenmands allow both the MN
and the network to initiate handovers and exchang@mation about available
networks and negotiate the best available netwarkleu different conditions.
Please refer to the flow diagrams Apéndice Bfor more information. These
commands do not affect packet routing aspects ande used in conjunction with
other mobility management protocols such as MIP &iB to perform inter-
technology handovers.

2.3.2.3.4 Media independent information service

The Media Independent Information Service (MIISypydes a framework and
corresponding mechanisms by which an MIHF entity chAscover and obtain
network information existing within a geographicalrea to facilitate the
handovers.

The neighboring network information discovered aonttained by this
framework and mechanisms can also be used in conpmwith user and network
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operator policies for optimum initial network sefi@n and access (attachment), or
network re-selection in idle mode.

MIIS primarily provides a set of information elenten(IEs), the information
structure and its representation, and a query/mespdype of mechanism (pull
mode) for information transfer. The information calso include inter-technology
handover policies. The definition of such policissoutside the scope of this
standard. MIIS also supports a push mode wherannformation can be pushed
to the MN by the operator. The information can besgnt in an information server
from where the MIHF in the MN accesses it. The diidn of the information
server is outside the scope of this standard. hertases information can be
present locally in the MN, and can be learned kg KN or pre-provisioned, or
both. The definition of and indexing of such a Ibdatabase, as well as the regime
for maintaining it or accessing it, are outside $sltepe of this standard.

The information is made available via both lowerdahigher layers.
Information is made available at L2 through boteezure and a non-secure port.
Information available through the non-secure pdfoves a network selection
decision to be made before incurring the overheadawthentication and the
establishment of a secure L2 connection with thigvoek.

In certain scenarios information cannot be accesddd?, or the information
available at L2 is not sufficient to make an iniggint handover decision. In such
cases information can be accessed via higher laygrsce this standard enables
both L2 and L3 transport options for informationcass. The selected transport
option is expected to provide security, such asadattegrity and data
confidentiality, for the information access.

MIIS typically provides static link layer paramesersuch as channel
information, the MAC address and security inforroatiof a point of attachment
(PoA). Information about available higher layernsgees in a network can also help
in more effective handover decision making befdére MN actually attaches to any
particular network.

The information provided by MIIS conforms to thewsiture and semantics
specified within this standard. MIIS specifies amoon (or media independent)
way of representing this information across différeaechnologies by using a
standardized format such as extensible mark-up uagg (XML) or binary
encoding. A structure of information is definedaaschema.

MIIS provides the ability to access information aboall networks in a
geographical area from any single L2 network, delpeg on how the IEEE 802.21
MIIS service is implemented. MIIS either relies existing access media specific
transports and security mechanisms or L3 transpmdtL3 security mechanisms to
provide access to the information. How this infotioa is developed and deployed
in a given network is outside the scope of the dsad. Typically, in a
heterogeneous network composed of multiple medgagythe network selector or
higher layer mobility management will collect infoation from different media
types and assemble a consolidated view to faadlités inter-media handover
decision.

Some networks such as the cellular networks alréadye an existing means of
detecting a list of neighborhood base stations iwithe vicinity of an area via the
broadcast control channel. Some IEEE standardsi@afimilar means and support
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MNs in detecting a list of neighborhood access tmimithin the vicinity of an area
via either beaconing or via the broadcast of MACnagement messages. MIIS
defines a unified mechanism to the higher layeritiest to provide handover
candidate information in a heterogeneous networkirenment by a given
geographical location. However, the algorithm facdling what information to
provide is out of scope. In the larger view, thgeahive is to help the higher layer
mobility protocol to acquire a global view of thetbrogeneous networks to effect
seamless handover across these networks.

2.3.2.4 Media independent handover reference framewk

2.3.2.4.1 General

The following subclause describes the key pointsthwiregards to
communication between different MIHF entities irrtMN and the network.

2.3.2.4.2 MIHF communication model

I

/ Candidate

PoA(s)

MIH PoS

——
- -

MIH
MIH MIH PoS il Non - PoS

MN Serving RP4 Non - PoA
Network Entity

RP5

MIH PoS

\ Non - PoA
Network Entity

b
Client Side AN Network Side

~

Figura 3: MIHF communication model

MIH Functions communicate with each other for vasopurposes. The MN
exchanges MIH information with its MIH Point of S&ce. The MIHF in any
Network Entity becomes an MIH point of service (Pofhen it communicates
directly with an MN-based MIHF. When an MIHF in aetWwork Entity does not
have a direct connection to the MN, it does not astan MIH PoS for that
particular MN. However the same MIH Network Entidtgn still act as MIH PoS
for a different MN.
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An MN can have multiple L2 interfaces. However MIldBmmunication need
not take place on all L2 interfaces of an MIH-calgablIN. As an example, on an
MIH-capable MN with three L2 interfaces, namely EEB02.11, IEEE 802.16, and
IEEE 802.3, the IEEE 802.3 interface might be usedly for system
administration and maintenance operations, while IBEE 802.11 and IEEE
802.16 interfaces might engage in the provisiorohylIHF services. The MN can
use L2 transport for exchanging MIH information vdn MIH PoS that resides in
the same Network Entity as its Network PoA. The Mah use L3 transport for
exchanging MIH information with an MIH PoS that doeot reside in the same
Network Entity as its Network PoA. The frameworkpports use of either L2 or
L3 mechanisms for communication among MIH netwonkitées.

Figura 3 shows the MIHF communication model. Thedeloshows MIHFs in
different roles and the communication relationshipsnongst them. The
communication relationship shown in Figura 3 applienly to MIHFs. It is
important to note that each of the communicatiodatrenships in the
communication model does not imply a particulang@ort mechanism. Rather, a
communication relationship only intends to show ttlpassing MIHF related
information is possible between the two differentiH#s. Moreover, each
communication relationship shown in the diagramaenpasses different types of
interfaces, different transport mechanisms usegl (€2, L3), and different MIHF
service related content being passed (e.g., MIIEZ3$) or MIES).

The communication model assigns different roleh®MIHF depending on its
position in the system.

a) MIHF on the MN

b) MIH PoS on the Network Entity that includes gerving PoA of the MN
c) MIH PoS on the Network Entity that includes andmlate PoA for the MN
d) MIH PoS on a Network Entity that does not inaual PoA for the MN

e) MIH non-PoS on a Network Entity that does natlimie a PoA for the MN

The communication model also identifies the follogireference points
between different instances of MIHFs.

- Reference point RP1:Reference point RP1 refers to MIHF procedures
between the MIHF on the MN and the MIH PoS on thework Entity
of its serving PoA. RP1 encompasses communicatnerfaces over
both L2 and L3 and above. MIHF content passed &kt are related to
MIIS, MIES, or MICS.

— Reference point RP2:Reference point RP2 refers to MIHF procedures
between the MIHF on the MN and the MIH PoS on thework Entity
of a candidate PoA. RP2 encompasses communicati@nfaces over
both L2 and L3 and above. MIHF content passed &2 are related to
MIIS, MIES, or MICS.

— Reference point RP3:Reference point RP3 refers to MIHF procedures
between the MIHF on the MN and the MIH PoS on a-Re# Network
Entity. RP3 encompasses communication interfaces &8 and above
and possibly L2 transport protocols like Etherneiddging, or multi-
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protocol label switching (MPLS). MIHF content padsever RP3 are
related to MIIS, MIES, or MICS.

— Reference point RP4:Reference point RP4 refers to MIHF procedures
between an MIH PoS in a Network Entity and an MiéhsPoS instance
in another Network Entity. RP4 encompasses comnatian interfaces
over L3 and above. MIHF content passed over RP4aeted to MIIS,
MIES, or MICS.

— Reference point RP5:Reference point RP5 refers to MIHF procedures
between two MIH PoS instances in different Netwdthtities. RP5
encompasses communication interfaces over L3 anaveabMIHF
content passed over RP5 are related to MIIS, MIBEMICS. All
reference point definitions are within the scopelog standard. Annex
D[123] provides a mapping of various MIH messageshe reference
points.

2.3.2.4.3 A deployment example for the MIH services

I ion Diafgbass
é/“”\ N aN
“\IR i H:q (" Operator 1 Core ) %\.ﬁsrhedmmpos

M?ESE he-m‘k 1] Wisited MNetweork Information
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RPIRFPZ Informaticn
F3 Serear
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Comespondent Mode

Figura 4: Example of network model with MIH services
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A network model including MIH services is shown Higura 4 to better
illustrate the MIH Reference Points. Moving fronitle right, the model includes
an MIH-capable mobile node (MN, far left) that sopjs multiple wired and
wireless access technologies. The model assumégh@aerving network either
operates multiple link-layer technologies or allows user to roam into other
networks when a service level agreement (SLA) ippsut of inter-working has
been established.

The model illustrates access networks that are ecten in some loose, serial
way to a given core network (i.e., Core OperatoR1pr 3). Also depicted is an
access network that is more tightly coupled (AccHg$work3). Not depicted in
Figura 4, an access network can also connect tora etwork via the Internet.
Each Core Operator network (1, 2, or 3) might repr¢ a service provider,
corporate intranet provider, or just another pdrthe visited or home access. In
this depicted model the provisioning provider iseoating Access Network-3,
which couples the terminal to the core (labeled ldo@ore Network) via RP1. At
any given point in time, the subscriber's servingtwork can be the home
subscriber network or a visited network.

The network providers offer MIH services in theiccass networks (Access
Network-1 to 4) in order to facilitate heterogensdandovers into their networks.
Each access technology either advertises its Mlplabdity or responds to MIH
service discovery. Each service provider for thesgess networks allows access to
one or more MIH Points of Service (PoS) node(s)edehPoS nodes provide some
or all of the MIH services as determined during MiH capabilities discovery.
The PoS location varies based on the operator gemot scenario and the
technology-specific MIH architecture.

An MIH PoS resides next to, or is co-located withe point of attachment
(PoA) node in the access network (e.g., Access Nk, 2, 4). Alternatively the
PoS can reside deeper inside the access or com®rkst (e.g., Access Network 3).
As shown in Figura 4, the MIH entity in the MN ca@ommunicate with MIH
network entities using reference points RP1, RRRB®3 over any of the available
access network. If the PoA in the serving acceswark has a co-located MIHF,
the RP1 reference point terminates at the PoA ithatso the PoS (MN to Access
Network 1, 2, 4 of the model can all be RP1). latthase an RP3 reference point
would be terminated at any non-PoA (illustrated X connectivity to Access
Networks 1, 2, 4). MIH events originate at bothesdf an active RP1 link. The
MN is typically the first node to react to theseesats.

The interaction of visited and home subscriber meks could be either for
control and management purposes or for data trabhppoposes. It is also possible
that due to roaming or SLA agreements, the homeaiiter network allows the
MN to access the public Internet directly throughisited network. As illustrated,
two MIH network entities communicate with each aothea RP4 or RP5 reference
points. The MIH capable POA communicate with otMiH network entities via
RP4 and RP5 reference points. The MIH capable MiehdIH communication
with other PoA in the candidate access networksRR&2 reference point to obtain
Information Services about the candidate network.

With regard to the MIH Information Service, visitpdoviders can offer access
to their information server located in an MIH Po8de (upper far right). The
operator provides the MIIS to mobile nodes so thegn obtain pertinent
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information including, but not limited to, new roarg lists, costs, provider
identification information, provider services, prittes and any other information
that would enable the selection and utilizatioriradse services. As illustrated, it is
possible for the MN to be pre-provisioned with Md&ta by its provider. It is also
possible for the MN to obtain MIH Information Seces from any access network
of its service provider or from visited networksathmaintain SLA agreements with
the MN's service provider. MIIS can also be avdealbom another overlapping or
nearby visited network, using that network's MIISimt of service. The serving
network utilizes RP4 and RP5 interfaces to acceab®roMIH entities. As an
example, in Figura 4 the home subscriber networkesses its own MIH
information server or core operator 1 (visited natk) MIH information server.

2.3.2.5 MIHF reference models for link-layer techntogies

The MIHF provides asynchronous and synchronousisesvthrough well-
defined Service Access Points for MIH Users. Thikofeing subclauses describe
the reference models for various link-layer teclogoés with MIH functionality.

2.3.2.5.1 IEEE 802 architectural considerations

The MIH reference models for different IEEE 802herologies and the general
MIH framework is designed to be consistent with te&E 802 Architecture for
different link layer technologies. The MIH Functiam a management entity that
obtains link layer information from lower layers different protocol stacks and
also from other remote nodes. The MIH Function cdhwates handover decision
making with other peer MIH Functions in the network

The MIH Protocol provides the capability for traesing MIH messages
between peer MIH Function entities at L2 or at These messages transfer
information about different available networks aido provide network switching
and handover capability across different netwoilkee MIH protocol encompasses
IEEE 802 technologies such as IEEE 802.11 and IBEE16 and also other non
IEEE 802 technologies such as those specified byRB@nd 3GPP2 standards. In
this sense the MIH Protocol has different scope amdttionality than the Link
Layer Discovery Protocol (LLDP) as specified by tBE Std 802.1AB[130].

2.3.2.5.2 General MIHF reference model and SAPs

Figura 5 illustrates the position of the MIHF in paotocol stack and the
interaction of the MIHF with other elements of thgstem. All exchanges between
the MIHF and other functional entities occur thrbuggervice primitives, grouped
in Service Access Points (SAPS).
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Figura 5: General MIHF reference model and SAPs

The media agnostic General MIH Reference Modeludek the following
SAPs:

a) MIH_SAP: Media independent interface of MIHF wihe upper layers
of the protocol stack.

b) MIH_LINK_ SAP: Abstract media dependent interfadfedViIHF with the
lower layers of the media-specific protocol stacks.

c) MIH_NET_SAP: Abstract media dependent interfazfe MIHF that
provides transport services over the data planetten local node,
supporting the exchange of MIH information and nages with the
remote MIHF. For all transport services over L2e thlIH_NET_SAP
uses the primitives specified by the MIH_LINK_SAP.

In the media-specific reference models, the medmependent SAP
(MIH_SAP) always maintains the same name and sasteof primitives. The
media dependent SAP (which is a technology specifistantiation of the
MIH_LINK_SAP), assumes media-specific names and gHt primitives, often
reusing names and primitives that already existhi@ respective media-specific
existing lower-layer SAPs. Primitives defined in MWILINK_SAP result in
amendments to media-specific SAPs due to additituradtionality being defined
for interfacing with the MIHF. All communicationsf ahe MIHF with the lower
layers of media-specific protocol stacks take plateough media-specific
instantiations of MIH_LINK_SAP.

The message exchanges between peer MIHF instaimcparticular the type of
transport that they use, are sensitive to sevewetofs, such as the nature of the
network nodes that contain the peer MIHF instar{edgether or not one of the two
is an MN or a PoA), the nature of the access ndtwahether IEEE 802 or 3G
cellular), and the availability of MIH capabilitied the PoA.
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Figura 6 presents a summary of the types of ratatigps that can exist
between the MIHF and other functional componentthemsame network node.

=T =M MIH =y
:-Higher Lay\e} E :H igher L:yel Users :Higher Layei
\._Tr]”ip"_"J Jjﬂlw:w | Traneper]

MIH Function
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802 Interface 802 Interface 3GPP/3GPP2
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” MIH Message Transport “ MIH Local Interface

[: Network or Node Block Functional Block

Figura 6: Types of MIHF relationship

The general MIH reference model in Figura 5 enalalesmple representation
of the broad variety of MIHF relationships shown kigura 6. In the model, a
mobility-management protocol stack is logically mdiéied within each network
node that includes an MIHF instance. The providbdteaction makes it easy to
isolate and represent the MIH relationships withpa¢-existing functional entities
within the same network node. Such relationshipe &oth internal (with
functional entities that, just like the MIHF, shatlee logical inclusion in the
mobility-management protocol) and external (witmdtional entities that belong
to other planes).

Figura 6 shows how an MIH-enabled MN communicaté$ an MIH-enabled
network. The grey arrows show the MIH signaling iotlee network, whereas the
black arrows show local interactions between theHMland lower and higher
layers in the same network or node block. For aandetailed view of local
interactions, please refer to technology-specieéerence models and Service
Access Point in the following subclauses.

When connected to an IEEE 802 network, an MN diyectses L2 for
exchanging MIH signaling, as the peer MIHF can bdedded in a PoOA. The MN
does this for certain IEEE 802 networks even beftogeg authenticated with the
network. However, the MN can also use L3 for exaiag MIH signaling, for
example in cases where the peer MIHF is not locatdtle PoA, but deeper in the
network.
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When connected to a 3GPP or 3GPP2 network, an M#¢ W8 transport to
conduct MIH signaling.

2.3.2.5.3 MIHF reference model for IEEE 802.3

The MIHF reference model for IEEE 802.3 is illugga@ in Figura 7. The
transport of MIHF services is supported over théadalane by use of existing
primitives defined by the logical link control séce access point (LSAP). There
are no amendments specified in IEEE Std 802.3 fopsu any link services
defined over the MIH_LINK_SAP in this specification

A

Media Independent MIH users
Handover Function o Layer 3 or higher
(MIHF) = Mobility Protocol
- (L3MP)
MIH event service =
MIH command service )
MIH information service Y
’ LSAP N
AN /

LLC-Logical link control
or other MAC client

MAC

PHY

Figura 7: MIHF reference model for IEEE 802.3

2.3.2.5.4 MIHF reference model for IEEE 802.11

Figura 8 shows the MIHF reference model for IEER.8Q. The payload of
MIHF services over IEEE 802.11 is carried eithertlve data frames by using
existing primitives defined by the LSAP or by usipgimitives defined by the
MAC State Generic Convergence Function (MSGCF) iseraccess point (SAP)
(MSGCF_SAP). The MSGCF has access to all managerpemtitives and
provides services to higher layers.

It should be noted that sending MIHF payload ovex LSAP is allowed only
after successful authentication and associatiothefstation to the access point
(AP). Moreover, before the station has authentitated associated with the AP,
only MIH Information Service and MIH Capability Dievery messages can be
transported over the MSGCF_SAP. The MIH_SAP spesitihe interface of the
MIHF with MIH Users.
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Figura 8: MIHF reference model for IEEE 802.11

2.3.2.5.5 MIHF reference model for IEEE 802.16

Figura 9 shows the MIHF for IEEE 802.16 based systeThe Management
SAP (M_SAP) and Control SAP (C_SAP) are common letwthe MIHF and
Network Control and Management System (NCMS).

The M_SAP specifies the interface between the M@t the management
plane and allows MIHF payload to be encapsulatesi@amagement messages (such
as MOB_MIH-MSG defined in [125]). The primitives esgified by M_SAP are
used by an MN to transfer packets to a base std8&), both before and after it
has completed the network entry procedures. TheAP_Specifies the interface
between the MIHF and control plane. M_SAP and C_SA$b transport MIH
messages to peer MIHF entities. The Convergencel&8dyr SAP (CS_SAP) is
used to transfer packets from higher layer protoentities after appropriate
connections have been established with the network.

The MIH_SAP specifies the interface of the MIHF libther higher layer
entities such as transport layer, handover polingime, and layer 3 mobility
protocol.

In the below model, C_SAP and M_SAP provide linkvszes defined by
MIH_LINK_SAP, C_SAP provides services before netwentry, while CS_SAP
provides services over the data plane after netveotky.
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Figura 9: MIHF reference model for IEEE 802.16

2.3.2.5.6 MIHF reference model for 3GPP

Figura 10 illustrates the interaction between thiHM and the 3GPP based
systems. The MIHF services are specified by the MSBLINK_SAP. However no
new primitives or protocols need to be defined le 3GPP specification for
accessing these services. The MIHF services arepethpgo existing 3GPP
signaling functions (see Table E.3 in Annex E [)23]he architectural placement
of the MIHF is also decided by the 3GPP standaiduifa 10 is for illustrative
purposes only and should not constrain implemeonati

Layer 3 or higher Mobility Protocol (L3MP),
handover policy. transport, applications

MIH_SAP

Media Independent
Handover Function (MIHF)

MIH event service
MIH command service
MIH mformation service

802.21 scope MIH 3GLINK SAP >

Signaling layers in 3GPP access network

Figura 10: MIHF reference model for 3GPP systems

64



Capitulo 2 Estado del Arte

2.3.2.5.7 MIHF reference model for 3GPP2

Figura 11 illustrates the interaction between IEHE.21 services and 3GPP2
based systems. |IEEE 802.21 services are accessewugth the
MIH_3GLINK_SAP. However note that no new primitives protocols need to be
defined within the 3GPP2 specification. Insteaanapping between IEEE 802.21
Link Layer primitives and 3GPP2 primitives as defihin Internet Engineering
Task Force (IETF) request for comment (RFC) 1664 8GPP2 C.S0004-D is
already established. Primitive information availtom Upper Layer Signaling
and Point-to-Point Protocol (PPP) can be direcdgdiby mapping LAC SAP and
PPP SAP primitives to IEEE 802.21 service primisvie@ order to generate an
event.

Layer 3 or lugher Mobility Protocol (L3MP),
handover policy, transport, applications

- MIH SAP
Media Independent
Handover Function (MIHF)
WIH event service
WIH command service
WIH information service
BTy MIH 3GLINK_SAP
Upper layer signaling Network connectivity protocol

Signaling layers in 3GPP2 access network

Figura 11: MIHF reference model for 3GPP2 systems

This mapping is illustrated in Table E.3 [123], whiprovides an example of
how 3GPP and 3GPP2 primitives can be mapped to IBEE21 primitives. For
example, events received from the Upper Layer Siggahrough the LAC layer
SAP such as “L2.Condition.Notification” can be magpand generated through
the MIH_3GLINK_SAP as a Link_Up, Link_Down, or Linksoing_Down.
Likewise, events generated at the PPP SAP withenRRP layer, such as LCP-
Link-Up or IPCP_LINK_OPEN, could be mapped and gated through the
MIH_3GLINK_SAP as a Link_Up event. It is noteworthlgat there will be no
direct communication between the 3GPP2 PHY and Mayers with the MIHF.
The architectural placement of any MIHF is left 3PP2. Figura 11 is for
illustrative purposes only and should not constiaiplementations.

2.3.3 MIHF services

The MIHF provides the Media Independent Event Smyyvithe Media
Independent Command Service, and the Media Indegrenkhformation Service
that facilitate handovers across heterogeneousar&sw In this clause a general
description of these services is provided.
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2.3.3.1 Media Independent Event Service

In general, handovers can be initiated either by N or by the network.
Events relevant to handover originate from MAC, PBYMIHF at the MN, at the
network PoA, or at the PoS. Thus, the source of¢hevents is either local or
remote entity. A transport protocol is needed famporting remote events.
Security is another important consideration in streimsport protocols.

Multiple higher layer entities can be interestedhiase events at the same time.
Thus these events can have multiple destinationghed layer entities can
subscribe to receive event notifications from atigatar event source. The MIHF
can help in dispatching these events to multipletidations.

These events are treated as discrete events. Asthace is no general event
state machine. Event notifications are generatgehcsonously. Thus, all MIH
Users and MIHFs that want to receive event notifax@as need to subscribe to
particular events.

From the recipient's perspective these events argtlyn“advisory” in nature
and not “mandatory”. The recipient is not obligatedact on these events. Layer 3
and above entities need to deal with reliabilityd ambustness issues associated
with these events. Higher layer protocols and otaetities can take a more
cautious approach when events originate remotelyopgosed to when they
originate locally. These events can also be usethdoizontal handovers.

The Event Service is broadly divided into two categs, Link Events and MIH
Events. Both Link and MIH Events traverse from avéo to a higher layer. Link
Events are defined as events that originate froenesource entities below the
MIHF and terminate at the MIHF. Entities generatlngk Events include, but are
not limited to, various IEEE 802-defined, 3GPP-defi, and 3GPP2-defined
interfaces. Within the MIHF, Link Events propagdit@ther, with or without
additional processing, to MIH Users that have subgd for the specific events.
MIH events are defined as events that originatenfwithin the MIHF, or they are
Link Events that are propagated by the MIHF to khiél Users. This relationship
is shown in Figura 12.

MIH User (L3 and above)

T MIH Events

MIHF

Link Events

Lower Layers (L2 and below)

Figura 12: Link events and MIH events
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An event can be local or remote; a local eventris that propagates across
different layers within the local protocol stack af MIH entity, while a remote
event is one that traverses across the network unedrom one MIH entity to
another MIH entity.

All Link Events are local in nature and propagateni the local lower layer to
the local MIHF. MIH Events are local or remote. &ntote MIH Event traverses
the medium from a remote MIHF to the local MIHF asdhen dispatched to local
MIH Users that have subscribed to this remote evafishown in Figura 13.

A Link Event that is received by the MIHF can alse sent to a remote MIH
entity as a remote MIH Event.

MIH Users (L3 and above) MIH Users (L3 and above)
T MIH Event
MIHF -t MIHF
RemoteMIH Event
Link Event
1
Lower Layers (L2 and below) Lower Layers (L2 and below)
Local Entity Remote Entity

Figura 13: Remote MIH events

2.3.3.2 Media Independent Command Service

Media Independent Command Service (MICS) refergh® commands sent
from MIH Users to the lower layers in the referemoedel. MIH Users utilizes
command services to determine the status of limdda control the multi-mode
device for optimal performance. Command services adnable MIH Users to
facilitate optimal handover policies. For examplee network initiates and control
handovers to balance the load of two different asastworks.

The link status varies with time and MN mobilitynfbrmation provided by
MICS is dynamic information composed of link parders such as signal strength
and link speed, whereas information provided by3/id less dynamic or static in
nature and is composed of parameters such as netwparators and higher layer
service information. MICS and MIIS information cdube used in combination by
the MN/network to facilitate the handover.

A number of commands are defined in this standardlliow the MIH Users to
configure, control, and retrieve information frohetlower layers including MAC,
Radio Resource Management, and PHY. The commaralslassified into two
categories: MIH Commands and Link Commands. Figurghows link commands
and MIH commands.
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The receipt of certain MIH command requests carseavent indications to be
generated. The receipt of MIH command requestscatés a future state change in
one of the link layers in the local node. Theseigations notify subscribed MIH
Users of impending link state changes. This alloMBd Users to be better
prepared to take appropriate action.

Link Commands originate from the MIHF and are diegtto the lower layers.
These commands mainly control the behavior of tineelr layer entities. Link
Commands are local only. Whenever applicable thasidard encourages use of
existing media-specific link commands for interacti with specific access
networks. New link commands, if required, are definas recommendations to
different link layer technology standards. It is b@ noted that although Link
Commands originate from the MIHF, these commandsextecuted on behalf of
the MIH Users.

The MIH commands are generated by the MIH Users serdt to the MIHF.
MIH commands can be local or remote. Local MIH coamus are sent by MIH
Users to the MIHF in the local protocol stack.

MIH Users (L3 and above)

MIH Commands

MIHF

Link Commands

Lower Layers (L2 and below)

Figura 14: Link commands and MIH commands

Remote MIH commands are sent by MIH Users to théelMin a peer protocol
stack. A remote MIH command delivered to a peer Mill executed by the lower-
layers under the peer MIHF as a link command; ogxscuted by the peer MIHF
itself as an MIH command (as if the MIH command eaimom an MIH User of the
peer MIHF); or is executed by an MIH User of theep®lIHF in response to the
corresponding indication. Often, an MIH indicatitma remote MIH User results
from the execution of the MIH command by the peelHM. Figura 15 shows
remote MIH commands.
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MIH Users (L3 and above) MIH Users (L3 and above)
MIH Command 4 MIH Indication
|
MIHF - MIHF

Remote|MIH Command '

v Link Command

Lower Layers (L2 and below) Lower Layers (L2 and below)

Local Entity Remote Entity

Figura 15: Remote MIH command

2.3.3.3 Media Independent Information Service

2.3.3.3.1 Introduction

Media Independent Information Service (MIIS) proesda framework by which
an MIHF, residing in the MN or in the network, dis®rs and obtain network
information within a geographical area to facildanhetwork selection and
handovers. The objective is to acquire a globalWwv@ all the heterogeneous
networks relevant to the MN in the area to factBtaeamless roaming across these
networks.

Media Independent Information Service includes suppfor various
Information Elements (IEs). Information Elementsoyide information that is
essential for a network selector to make intelligemndover decisions.

Depending on the type of mobility, support for @ifént types of information
elements is required for performing handovers. Mpi®vides the capability for
obtaining information about lower layers such asghbor maps and other link
layer parameters, as well as information aboutlabée higher layer services such
as Internet connectivity.

MIIS provides a generic mechanism to allow a sexyicovider and a mobile
user to exchange information on different handovandidate access networks.
The handover candidate information includes diffeer@&ccess technologies such as
IEEE 802 networks, 3GPP networks and 3GPP2 netwadrke MIIS also allows
this collective information to be accessed from amgle network. For example,
by using an IEEE 802.11 access network the MN ggtemation not only about
all other IEEE 802 based networks in a particutgion but also about 3GPP and
3GPP2 networks. Similarly by using a 3GPP2 intexfathe MN gets access to
information about all IEEE 802 and 3GPP networksaingiven region. This
capability allows the MN to use its currently a&iaccess network and inquire
about other available access networks in a geogecaphegion. Thus an MN is
freed from the burden of powering up each of iividual radios and establishing
network connectivity for the purpose of retrievingeterogeneous network
information. MIIS enables this functionality acroa available access networks
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by providing a uniform way to retrieve heterogenemetwork information in any
geographical area.

The main goal behind the Information Service isatow MN and network
entities to discover information that influencese tiselection of appropriate
networks during handovers. This information is imded to be primarily used by a
policy engine entity that can make effective harglodecisions based on this
information. This Information Service provides mgdtatic information, although
network configuration changes are also accounted@ther dynamic information
about different access networks, such as currentlahe resource levels, state
parameters, and dynamic statistics should be oédadirectly from the respective
access networks. Some of the key motivations bethednformation Service are
as follows:

a) Provide information about the availability ofcass networks in a
geographical area. Further, this information cdugdretrieved using any
wireless network, for example, information aboutnaarby Wi-Fi
hotspot could be obtained using a global system foobile
communication (GSM), CDMA, or any other cellulartwerk, whether
by means of request/response signaling, or by meaimdormation that
is specifically or implicitly broadcast over thosellular networks.
Alternatively, this information could be maintaindd an internal
database on the MN.

b) Provide static link layer information parameteéhsit helps the mobile
nodes in selecting the appropriate access netwéid. example
knowledge of whether security and QoS are suppooted particular
access network influences the decision to selech sun access network
during handovers.

c) Provide information about capabilities of diféet PoAs in neighbor
reports to aid in configuring the radios optima(ly the extent possible)
for connecting to available or selected access oksv For example
knowing about supported channels by different PolAslps in
configuring the channels optimally as opposed tnséng or beaconing
and then finding out this information. Dynamic linkyer parameters
have to be obtained or selected based on direerdotion with the
access networks.

d) Provide an indication of higher layer servicagpmorted by different
access networks and core networks that can aid akimg handover
decisions. Such information is not available diedrom the MAC
sublayer or PHY of specific access networks, but ba provided as
part of the Information Service. For example, ciisation of different
networks into categories, such as public, enteepriome, and others,
influences a handover decision. These higher lagevices information
is more vendor specific in nature.

2.3.3.3.2 Access information service before authecdtion

It is important to note that, with certain accessworks an MN should be able
to obtain IEEE 802.21 related information elemdrgfore the MN is authenticated
with the PoA. These information elements are usgdtle handover policy
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function to determine if the PoA can be selectadorder to enable the information
query before authentication, individual link teclhogies provide an L2 or media-
specific transport or a protocol message exchahge makes this MIIS query
exchange possible between the user equipment (Mid)aacertain MIHF in the
network. It should be noted that the pre-authemibcaquery facility is provided
only for MIH information query and cannot be usear fcarrying other MIH
protocol services except MIHF capability discoveryquery using
MIH_Capability_Discover embedded into media specifhanagement frames.
Additionally, any MIHF within the network can regstefor the set of information
elements from a peer MIHF located in the same diff@rent network using the
MIH protocol.

Allowing access of information service before autheation carries certain
security risks such as denial-of-service attackd amrposure of information to
unauthorized MNs. In such scenarios the informasenvice provider limits the
scope of information accessible to an unauthergc®N.

After authentication and attachment to a certaiARbe MIH protocol is used
for information retrieval by use of data frames dfie to that media technology.

2.3.3.3.3 Restricting query response size

When sending an information query request, the Mtl&®nt provides a
maximum response size to limit the query responsssage size. A request can
contain multiple queries. If the request containgltiple queries, they will be in
the order of significance to the client. In case thuery results exceed the
maximum response size, the least significant quesylts will be removed from
the response. The MIIS server has its own maximesponse size limit configured
that is smaller than the one specified by the Mil@nt request. In this case the
response message returns results in the ordegoifisiance to the client up to that
limit.

2.3.3.3.4 Information elements
The Information Service elements are classified ithiree groups:

a) General Information and Access Network Specdifibrmation: These
information elements give a general overview of thféerent networks
providing coverage within an area. For example,sa of available
networks and their associated operators, roamirrgesgents between
different operators, cost of connecting to the rekwvand network
security and quality of service capabilities.

b) PoA Specific Information: These information elems provide
information about different PoAs for each of theadable access
networks. These IEs include PoA addressing inforomatPoA location,
data rates supported, the type of PHY and MAC Iayard any channel
parameters to optimize link layer connectivity. Flailso includes higher
layer services and individual capabilities of diffat PoAs.

c) Other information that is access network specifiervice specific, or
vendor/network specific.

In certain access network deployments, some PoAaites (e.g., data rate, IP
configuration methods, capabilities) are common ddrPoAs within that access
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network. In such a case the common PoA propertiegepresented as IEs as part
of the access network property information.

As an example, Figura 16 shows the layout of ddferinformation Elements
and the neighbor map of different networks in a graphical area. Multiple
operators can be providing support for a particaketwork. Thus support for IEEE
802.11 network is provided by both Operator_1 amei@tor_2. A single operator
can provide support for multiple networks. Thus €er_1 provides support for
IEEE 802.11 and universal mobile telecommunicatiepstem (UMTS) networks
while Operator_3 provides support for IEEE 802.7&1 &JMTS networks. The
General Network Information Elements are specifiedeach network supported
by an operator. Thus in the case of Operator_1,e@driNetwork Information is
specified for both IEEE 802.11 and UMTS networkshile in the case of
Operator_2 it is specified only for an IEEE 802rietwork.

For each network supported by an operator thewe list of supported PoAs.
For each PoA the PoA Information Elements are dpti Figura 16 shows this
information representation and tree hierarchy fibfiedent networks.
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2.4 Current Solutions

2.4.1 Daidalos: Designing Advanced network Interfaes for the
Delivery and Administration of Location independent Optimised
personal Services

The objective of Daidalos is to develop and dem@istan open architecture
based on a common network protocol (IPv6) that bex® a significant step
towards approaching the Daidalos vision.

The overall Daidalos objectives are to:

= Design, prototype and validate the necessary itrinature and components
for efficient distribution of services over diverseetwork technologies
beyond 3G.

» Integrate complementary network technologies tovpg® pervasive and
user-centred access to these services.

= Develop an optimized signalling system for commatien and
management support in these networks.

= Demonstrate the results of the work through stréomus on user-centred
and scenario-based development of technology.

Four technical work packages have been defined ()Ph order to achieve
this objective, and a 5th (WP5) for integrationiaities. [103]

Daidalos is an Integrated Project in the Thematioy “Information Society
Technologies” of EU Framework Programme 6 for Resleaand Development,
which is currently finished and it consisted of twbases, described separately as
follows.

2.4.1.1 Daidalos I

Daidalos is about radically improving the usabilitpf European
telecommunication technologies by integrating mebiland broadcast
communications.

Following a user-centred scenario-based approachiddbos will deliver
ubiquitous end-to-end services across heterogeneahsologies.

Motivation

Mobility has become a central aspect of the livé€Earopean citizens — in
business, education, and leisure. This trend han bellowed by an increased
usage and diversity of multimedia communications,tlae increased success of
cellular phones with embedded cameras illustratesrder to keep up with the
resulting new communications needs, it becomes gy to re-think existing
network paradigms. Future networks should be ablsupport multiple business
models with quite extreme company strategies — fratwork operators, service
providers, broadcast companies, or cellular opesat@hese companies will
function on a mixed competition-cooperation envir@nt, where individuality
will be required to surpass competition, but coapien will be essential to
improve the network value. Daidalos innovationd wiake real these trends even
to telecommunication companies with different pusg® and business models,
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allowing their smooth interoperation and providiag opportunity for new service
developments. Furthermore, the resort to open t@olgies will support end-user
centric service developments, such as peer-to{getnologies.

Due to rapid technological and societal changestetthas been a bewildering
proliferation of technologies and services for mebisers. This has created a
complex communications environment for both userd aetwork operators. For
efficient interoperation, these novel network eowiments will need to integrate
guality-of-service capabilities in mobile heterogens environments, under a
common authentication, authorization, accountingging and charging (A4C)
framework, and provide a secure communication emwirent. The integration of
all these technologies represents a major muligdinary research effort
undertaken in Daidalos.

Vision and goals

The Daidalos project aims at working towards aniemment, where mobility
is fully established through scalable and seamietegration of a complementary
range of heterogeneous technologies and concapdgpr@viding the framework of
integrating multiple existing technological, semicand business paradigms.
Daidalos is also committed to use open interfacabtachnologies according to a
vision of a future user-centric, fully-networkedcsety. This environment will
enable mobile users to enjoy a diverse range cdqralized services — seamlessly
supported by the underlying technology and transpidy provided through
pervasive interfaces. In Daidalos, information wi#ach the user through an
“always best-connected” approach, taking in consitien network availability,
user preferences and user/service contracts. Deadeill develop and demonstrate
an open architecture based on a common networlopobt(IPv6), which in its
iterations will increasingly approach the Daidalosion.

Scenarios

The Daidalos approach is being detailed throughcenario-based design
concept. A scenario is a real-life, user-centrisagtion of communication-based
activities, which we use in an iterative procesdudher refine the requirements
for system and architecture design.

Two major scenarios are currently under consideratthe Daidalos Mobile
University scenario and the Daidalos Automotive reg@. Together, both
scenarios are highly representative for a broadetanf education, entertainment
and business scenarios in the mobile world.

Mobile University

Key vision Students, studying abroad, have access to theisomal set of
services and can dynamically discover local sew/izmed devices.

Building blocks

= QOrganization of daily life at the university (frids, appointments and
reservations, classes, projects, exams, entertaityme

= Locating people and devices, checking availabilitliscovering local
services

= Searching for best / cheapest available infrastmect
= Personal broadcasting, e.g. of classes and speeches
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Figura 17: Dani arriving for the lectures

Automobile Mobility

Key vision Mobility supporting services in and around thénde with aspects
of personal multimedia, ad-hoc mobile networkingl @ession mobility.

Building blocks

= Access to personal information and services ingig@ outside the vehicle.
» Locating and detecting presence.

= Service and content adaptation based on QoS acetsgrk and operator
boundaries.

= Session mobility between terminals (incl. vehiclesand across
organizational and operational domains.

» Broadcast services for entertainment, inter-vehisédety, and regional
traffic information services.

.;i‘ O

_ﬁ/

Figura 18: Presence detection for automobile mobtl applications

Technical approach

The overall architecture design is based on mudtrglquirements, including the
user point of view, business models for operatorsl a&ontent/application
providers, and technical requirements.

This architecture and the overall design choicegHe project are passed to the
technical activities that will develop and impleméhe required components for
the Daidalos architecture. All these componentsl wé later delivered to an
integration activity, which will instantiate proaf-concept designs. With the
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feedback from these instantiations, new refinemeni$ be promoted at the
architecture level.

Architecture

The Daidalos architecture introduces in an Intewegttric manner pervasive
personalized services and mobility enabled broadchlsis based on IPv6-
technologies, and addresses mobility, authentioateuthorization, accounting,
auditing, charging (A4C), security and QoS issu€ke architecture is access
technology independent, and specific support fooadcast media is being
developed. In reality, broadcast media and broadeawvices are separated in this
architecture, and different combinations of thea® different concepts can be
supported.

The generic service provider/consumer implementddwa a flexible and
optimizable architecture. The federation conceptbmsing used not only to
exchange variable details of user data, but alsomjplement a variable set of
operator related information. Thus, although wedfided interfaces exist at the
service platform level, multiple service platfornean be integrated in several
aspects, reducing implementation costs and progidon better service provision
and network management.
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Figura 19: The Daidalos architecture introduces perasive personalized services and mobility
enabled broadcast

Business models

Daidalos explores business models oriented towdntisre communication
operators’ needs, both mobile and broadcast-badesse operators may have very
different scales: national operators, small comrtiagj application providers, etc.
but will all use the same basic technologies.

The basic assumptions are:
» Traditional operators outsource OSS or service igion

76



Capitulo 2 Estado del Arte

= 3rd Party service providers supported with variaDtES over open APIs

= Intelligence at the network VS multimode-terminals

= Converged mobile/media operators under EU licence

» End-user/communities as service provider

= Dis-integration of network functionality is enabdirservice providers[104]

2.4.1.2 Daidalos Il

Daidalos Il is the second phase of the Integrategielet Daidalos (2003 -
2008).

Daidalos Il continues research on Beyond 3G archit@l concepts and
components with an operator-driven perspective.

Among the new research topics and innovations are:

» Federation in diversified and fragmented markets

= Context-aware mobility management, localized mapilnultihoming, QoS
» Cross-layer context and identity management

» Tools, APIs and deployment schemes for pervasiygiegtions.
Motivation

The project addresses the fact that mobility hasob® a central aspect of our
lives in business, education, and leisure. It deamith rapid technological and
societal changes with proliferating technologies aervices that have resulted in
complex and confusing communications environmerds dsers and network
operators.

By rethinking fundamental technology and businessués, Daidalos targets
usable and manageable communication infrastructiorethe future. The goal is a
seamless, pervasive access to content and semicbgterogeneous networks that
supports user preferences and context. The projetit use a user-centred,
scenario-based and operator-driven approach teatefedy cover user and business
needs. The Daidalos project aims at working towaadsenvironment, where
mobility is fully established through scalable aséamless integration of a
complementary range of heterogeneous technologidscancepts, and providing
the framework of integrating multiple existing texhogical, service and business
paradigms.

Daidalos is also committed to use open interfagesd tachnologies according
to a vision of a future user-centric, fully netwerksociety. This environment will
enable mobile users to enjoy a diverse range csqrealised services — seamlessly
supported by the underlying technology and transpidy provided through
pervasive interfaces. In Daidalos, information wi#ach the user through an
“always best-connected” approach, taking into cdestion network availability,
user preferences and user/service contracts. DeEdeill develop and demonstrate
an open architecture based on a common networlopobdt(IPv6), which in its
iterations will increasingly approach the Daidalasion.

Key quiding concepts

Daidalos will be guided by five key concepts:
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Daidalos brings together

MARQS (Mobility Management, AAA [Authentication, Alorisation and
Accounting], Resource Management, QoS and Securiggpporting
functional integration for end-to-end services &sroheterogeneous
technologies.

VID (Virtual Identity), which separates the useorr a device, thereby
enables flexibility as well as privacy and persaoration.

USP (Ubiquitous and Seamless Pervasiveness), ewglgervasiveness
across personal and embedded devices, and alladagtation to changing
contexts, movement and user requests.

SIB (Seamless Integration of Broadcast), whichgna¢es broadcast at both
the technology level, such as DVB-S/T/H, and atgbevices level, such as
TV, carousels and data-cast.

Federation, which will enable network operators &edvice providers to
offer and receive services, allowing players toeer@nd leave the field in a
dynamic business environment.

several domains and willofv a strictly

methodological approach on modelling, testing, antegration cycles with
feedback loops via early integration.
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Figura 20: Daidalos — Global network architecture

Technical approach

The Daidalos Il project is structured in four teatal work packages,
representing the different network and service laye be researched. In addition,
there is a work package dedicated to integration, @work package dealing with
project management, dissemination, standardisa#ind,training.
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Global architecture

The main objective of this work package is to tachhy align the other work
packages, in order to ensure consistency in arctuite, consistency of technical
direction in relation to the five key concepts, nmadsation of impacts on
standards, monitoring, and adhering to businesdsee

Integration of heterogeneous networks

This work package is dedicated to the specificadod implementation of an
integrated pure-IP network for mobile communicatiobDaidalos Il aims at
achieving an efficient and scalable integrationheterogeneous access network
technologies, including cellular, satellite, broadt; wired networks, wireless
networks and sensor networks.

Context-aware network service provisioning

This work package addresses network operation amdce provisioning. The
planned architecture will be context-aware, fleriblscalable, robust, and
optimised. This will allow for the provisioning afreative, attractive and more
stringent services, whilst supporting new businesslels.

Enabling pervasive services

This work package focuses on developing an enalpiatform for providing
services in a pervasive way. Particular emphasiguison user-centred, flexible
and adaptable service management; ontologies arttkelsidor open service value
chains. In addition, Daidalos will explore user beiour and usage of this
knowledge for service provisioning, tools and melblogies for pervasive service
engineering as well as privacy and security isseésted to pervasive computing.

Proof of Daidalos I concepts

Work package 5 will provide the main validation awdrification effort of
Daidalos Il. This work will be based on the workngoin work packages 1 to 4.

Qualitative and quantitative measurements will beovpded to gather
information from expert groups and end-user evatnatThis will be used to get
feedback on the application of the global architeetin the selected scenarios and
produce an overall evaluation of the Daidalos HBteyn. [105]

2.4.2 Vendors
2.4.2.1 Alcatel Lucent

Mobile technology has rapidly entered the workplaogeaning employees
enjoy more flexibility to work on the move. Howeydpr many enterprises, the
uptake of mobile working has been almost entirglgrdaneous and unsystematic.
Alcatel Lucent ensures that mobile technologiesehaypositive impact on business
performance by helping companies adopt an effeanedile strategy: supporting
users, building networks and maintaining mobileus#y.

Supporting your users

For equipping users with tools that allow them tmgect to the right people
and knowledge when they need to, wherever they are.
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On-site mobility solutionsRoaming workers need to remain accessible and
have access the information they need when mowviagral the office. With
these mobility solutions, employees and executigcas connect to the
network and receive calls, wherever they are in affece building. The
components and features of this solution are thleviong: Mobile desktop
environment, advanced mobile telephony and Mobifityfixed-line users.

Off-site_mobility solutions Being on the road often means sacrificing
connectivity and spending precious time catchingwigh activities in the
office. Off-site mobility solutions give off-sitengployees the tools they
need to manage their communications simply andyasd enable them to
take a proactive approach to core business. Fompbla we provide
advanced telephony and remote network access fesitef workers so they
can always access relevant information and thet nople in real time,
wherever they happen to be. The components artdresaof this solution
are the following: Advanced mobile telephony, Onanter service, Voice
messaging and Business/personal modes.

Dual-mode solution Employees who work both on site and outside the
company require flexible communications that thay cise in any location,
without any fuss. For example, workers’ portableopés connect to the
enterprise communication system when on campus;imgogff-site, they
can continue their conversation with a switch obw@ton as they move
toward public cellular network coverage. As a résmlobile workers have a
convenient and productive way to manage their comuopations and
organizations benefit from cost-effective enterprismobility. The
components and features of this solution are: Adednmobile telephony
and One number service.

Remote workingGeographical distance is no longer a reason tgdlated.

This solution allows remote employees to interagthwcolleagues and
customers as though they were sitting in the saffieeo With reliable,

secure network integration, remote workers haveesecto the same
information and communication services as centrffic® workers. The

components and features of this solution are thikodiong: Remote

connection to IP server, Web-based applicationse @nmber service,
Internal extension number, Telephony features, &ut@e lowest cost calls,
Contact center extension and Converged voice atal ajgplications.

Building your network

For taking an end-to-end view of mobility and calesi how your network
interacts with new mobile devices and applications.

Mobility infrastructure solutionsWhether they work at headquarters, on
the road or in a remote office, employees need reeagcess to identical
services on your network. To support your mobileptagees, we help you
define and install a secure and efficient mobilitfrastructure. We offer a
wide portfolio based on IP/LAN/WLAN, DECT and/or G which is
adaptable to your needs.

Mobility products

Omni_Access Wireless LAN Alcatel-Lucent's next generation WLAN
solution is a highly scalable, comprehensive semobile LAN products
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that automatically identify and authenticate usassthey connect to the
network. Once user identity is established, it dasb"follow-me"
privileges, security and services - something nbeptenterprise system
provides today. This sophisticated technology gieeporations the power
to manage and secure people rather than ports.

= Alcatel-Lucent Advanced Cellular Extension (ACEis an application
which turns any smart mobile phone into an extemsiof the
communication server, without extra hardware, isfracture changes, or
dedicated link involved. The full suite of commuaion tools is made
available on the leading-edge mobile platformstwa components:

o A server application, hosted on the Alcatel-Lucent OmniPCX
Communication Server, provides corporate telepheeyices to
authorized mobile devices.

o A client application, hosted on the smart mobile device, provides a
menu-driven interface to access Alcatel-Lucent Cn@X
Communication Server features.

Microsoft Windows Mobile, Nokia Phones and Blackiyeare the
mobile platforms with Cellular Extensions. [106]

2.4.2.2 Nokia/Nokia Siemens Networks

Demand for convergence is evident. Users want coieve quadruple play
access to personalized voice, data and video/TVises, supported by mobility
over any access network. From an operator or serpiovider perspective the
challenge is to meet this requirement with longrtqrofitable business.

Nokia Siemens Networks provides a customer optithiged-to-end solution,
complete with business and technology consultireplayment services, hosting
and other managed services. We work closely wittrafors and service providers
to reach their goals and our combined breadth oetuthe most comprehensive
offering of mobile and fixed soft switching, caldelutions, applications and IMS
based solutions.

Fixed-Mobile Convergence Solution

The long-term profitability of fixed and mobile bngesses is predicated on the
delivery of a wide range of user-centric serviceattcan be self-provisioned and
personalized. To do this the industry must provéadsimple and convenient user
experience combined with complementary access astlaffective solutions.

There is broad agreement within the industry omdaasads based initiatives
such as IMS and the need for fast service creaiuh deployment. Use of these
services must be intuitive and deliver a unifie@mesxperience across the different
fixed and mobile access networks. Success in thergimg FMC environment will
be determined by user acceptance, not networkiagni@ogy, although IP, VoIP
and SIP are important enablers.

We are in a communications-centric era. This eqgatea huge market for
smarter, tailored services and an unprecedentedropmty for network operators
and service providers. We have the technology &ater and deploy virtually any
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service for which there is an appetite. Howeveeg, size of the market, combined
with factors such as broadband access and locamostic delivery, allows new
players entry, resulting in new business modelstaedarrival of xXVNOs.

As an operator you need to decrease complexityndaunew services and
continuously ensure cost efficient operation. NoBi@mens Networks can help
you with these FMC challenges, now and into thefeit

1. Decrease complexity in your network

We provide a clear and flexible evolution path togsa converged, access-
agnostic networks with service integration and ioperability across domains
and devices. You benefit from CAPEX and OPEX sasimngth common IP
based transport networks, and centralized OSS a®8. BAnd, dissolve the
complexities of network islands and achieve syres@ind cost optimization by
deploying the same services across all domains.

2. Launch new services effectively and differergigour offering to meet end
user needs

Retain customers and increase revenues with atteacéasy to use services
and service bundles accessible through any accedwork or device.
Differentiate with unique service offerings such @sadruple-play services
based on standard service enablers and attracpipkcations created by our
developer and partner programs. Take advantagellohwailable service
opportunities and stay in control of your subscrshesing IMS.

3. Take advantage of our end-to-end solutions ansdiree cost efficient operations

We work with you to deliver an optimized end-to-efdlC solution tailored to
your needs. We provide a smooth and cost efficeortvergence evolution,
including a cost effective migration to an all-IRetwork, based on your
existing assets. [107]

2.4.2.3 Huawei

The Internet has grown to be a key component ofrye\ay life for many
people. Having to restrict the use of the Interteetvhen they are at home or the
office has become a major obstacle to fulfillinge thromise of the Internet. Full,
high-speed access from mobile handsets opens upewamue sources, but only if
the underlying network is built to support existiagd emerging standards.

Mobile Broadband Solution

The rapid development of mobile broadband servisehanging people’s life
style and also bringing in opportunities for inntweas in services and benefits to
operators. Meanwhile, the implementation of variohggh—speed wireless
technology, is witnessing a growing pressure on bae@dwidth of the current
network. Besides, operators also need to increaB&XOto build more core
networks to meet the requirements of the continuowtwork architecture
evolution. Due to the lack of refined managementha bandwidth resources, the
profit for operators is only minimal. The importajuestion, today, therefore, is on
how operators can establish a smooth broadbandnethamd transfer to refined
operation to benefit from new services.
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Solution

Adopting packet core network with broadband, ingghce and convergence as
its core, Huawei mobile broadband solution featwseper high broadband, high
performance content charging and convergent 2G/3GAX/WLAN networks.
This innovative solution is 10-15 times greatervimlume compared with the
traditional equipment, and can provide single usgperience of Kbps class to
Mbps class service improvement.

The Huawei intelligent packet domain solution fldfithe precise content
resolution and charging without affecting the capaand volume of equipment.

Considering the investment protection and netwovklétion, the Huawei
convergence solution based on 3GPP standard sugpparitous wireless access
technologies simultaneously, such as GRPS, UMT3MK and WiFi.

Currently, the Huawei GRPS/UMTS packet domain sohlutis being widely
used in over 70 countries worldwide. Huawei is sssfully working with 18 TOP
50 operators such as China Mobile, China Uniconiidbile, KPN, AIS, Etisalat,
MTN, MTS, VimpelCom, Meqafon, and STC. [108]

2.4.2.4 Cisco

Cisco has delivered a practical approach to Busindsbility: Cisco 3300
Series Mobility Services Engine.

The innovative Cisco 3300 Series Mobility Servidesgine is an appliance
solution that transforms existing wireless LANs anmobility networks. The
platform is a combination of hardware and softwidnat:

= Simplifies provisioning and management of mobiksrvices.
= Offers scalable and reliable multidevice, multinetiwapplication delivery.
» Facilitates a broad partner ecosystem mobile appbos development.

The platform is extensible to support a variety mbbility services in a
modular fashion.

The Cisco 3300 Series Mobility Services Engine edids applications and
services from the underlying control network to iopze performance and
reliability while reducing the operational complégs associated with business
mobility. This architecture unifies application dedry across Wi-Fi, Ethernet,
WIMAX, and cellular networks while preserving seityrand manageability.

The Cisco 3300 Series Mobility Services Engine sufsp

= An open API based on Simple Object Access Prot¢S8QAP) and XML
for third-party application development.

= Scalable, simultaneous delivery of multiple molyilstervices.
» Centralized or distributed configuration for alltwerk topologies

The centrally managed and provisioned Cisco 3300eSeMobility Services
Engine software suite includes Cisco Context-Aw&weftware, Cisco Mobile
Intelligent Roaming, and Cisco Adaptive WirelesS1P109]
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Some information more about the Cisco Mobility Seeg Architecture can be
found at [110].

2.4.3 Operators
2.4.3.1 British Telecom (BT)

BT — Enterprise Mobile Services

BT Enterprise Mobile Services combine mobile voidata and email options —
designed specifically for large organisations —etibgr with a complete range of
management information and support solutions.

BT can help you control the management and costyofir mobile
communications infrastructure. Our broad portfolmf devices, including
BlackBerrys and Windows Mobile smart phones, ensuusers get the best
technology available. And with access to voice, #mdata and corporate
applications, your mobile employees can easily stayouch — no matter where
they are.

Our powerful analytical applications provide an @@te insight into usage and
costs, so you can control expenditure. And by ctdating your contracts and
invoices with one dedicated provider, you’ll be @lib manage all your mobile
communications more efficiently. [111]

2.4.3.2 France Telecom/Orange

Checking your schedule while waiting to board tHang; connecting easily
and securely to your company intranet from a clendffice; emailing an
important document form home; receiving alerts aethg reachable at all times:
all this is possible with single, consistent, orieic experience througBusiness
Everywhere.

You will now be able to work together more effeeiy in all situations with
collaborative, communications and contractibilitgraces. More than 850,000
business users already use it worldwide.

This solution is broadly used in the France Teled@noup and has made it
possible for us to reduce our greenhouse gas emnissias well as our
transportation costs while improving individual agicbup productivity.

Business Everywhere gives your mobile employeeafe, simple and coherent
way to connect around the world with superior cager and support from Orange
Business Services. Your mobile employees will enpry easy access to the
Internet and corporate networks using virtually amtwork technology and a
variety of devices as if they were at the office.

Benefits:

» Flexible solution Our mobility design and integration teams workhwou
to help to simplify the process and provide the melective mobility
solution. Our teams offer a development, deploymenanagement and
maintenance of your complete mobility solutions,aidéable on a truly
global scale.
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» Safe Give your mobile employees a fully secured wayctmnect around
the world with the superior support from Orange iBess Services and a
seamless managed solution (IPSec or SSL gatewaymage user
authentication, compatible with our fleet managetsautions: Secure My
Device, smart phone management).

= Easy to useUses only one click to connect with the same wasd, no
matter which access technology you use or what tgwou are in, with a
global phonebook. Our coverage of around 150 coestincludes the
largest dial coverage, worldwide Wi-Fi with moreath110,000 hotspots,
broadband and 3G+/3G/EDGE /GPRS coverage.

= Cost control Flat-fee unlimited pricing model (3G mobile datandles)
includes simple contract terms.

= Centralized solution for IT manager®nline reporting, trainings, global
support for your IT manager and a 24/7 help deslefal users. [112]

2.4.3.3 Vodafone

Built-in mobile broadband
Built-in 3G

The Built-in mobile Broadband laptop will provideaire, high speed access to
the Internet, intranet, email and customer's bussrapplications without the need
for a separate connectivity device.

Stay connected throughout the world with mobile dmtoand, 3G,
GPRS and HSDPA coverage in over 100 countries.

There are a range of laptops and notebooks for yowse from leading
manufacturers such as Dell, HP and Lenovo.

What this product can do for you:

= Simplified User Experience: Integrating the wiradesodule and SIM and
pre-loading the Vodafone dashboard software inw ldptop or notebook
will provide you with a simplified user experien@e comparison to the
Mobile Connect Card.

= |deal for any employees that rely on their emaidl dhe internet to stay in
touch with work, Built-in mobile Broadband uses t&etensive Vodafone
network to provide mobile connectivity wherever ygeople are working.

= Everything your employees need to access emailofiince data or connect
to the internet is already installed on their Igpte including SIM card,
software and an antenna built into the screen.

» |nstead of having to find a WiFi hotspot, your eoydes will be able to use
their laptops anywhere on the Vodafone footprintd amccess mobile
Broadband, 3G, GPRS and HSDPA.

= Connectivity enables you to operate far more edficly in a demanding,
fast paced world. When connectivity becomes immtegiaasy, reliable and
fast wherever you are, it starts to make real bessrsense. [113]
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Gobi enabled laptop

Gobi is a mobile internet module that is embeddetb iyour laptop and
provides secure, high speed access to the intefiroety anywhere in the world,
without the need for external data hardware. Théi®Goreless embedded module
allows our customers to travel from the USA to ahgwe else in the World,
accessing the internet via their laptop withoutihgvo carry additional hardware.
This leverages Vodafone’s GSM network footprintsdé the USA.

In addition, Vodafone Global Enterprise customeiB e able to roam from
Europe and the rest of the world into the USA tenslard GSM networks without
reconfiguration.

This gives multi-national organisations the confide to standardise on Gobi’s
wireless module as a mobile internet access teciyyoacross worldwide laptop
deployments, thus reducing both your internal suppequirements and ongoing
maintenance costs.

There are a range of laptops for you to use froadileg manufacturers such as
HP, Dell, and Lenovo. HP is the only vendor whostandardising on the Gobi
module in laptops in both the USA and Europe.

What can this product do for you?:
» Standardise on a single embedded laptop modulerdoidwide deployment
= Seamless international roaming between the USAthedest of the world

» Predictable billing through a single consolidateamestic and roaming
invoice

» Reduced IT procurement, qualification, support ar@mhagement costs
» Increased productivity by removing complexity oftepnal cards
= Optimised performance through higher connectioreedp and battery life

= Easy asset tracking or data protection on a lost@en laptop via the GPS
functionality — one device for all locations

= Hassle-free management of software updates [114]

2.4.3.4 Telefénica

Telefénica offers in Spain Facilidad Movilidad. donsists of a flat rate for
Internet connection that allows you to connecthe Internet at every location in
Spain you are.

One of the following three different possibilitiean be chosen:

» Facilidad Movilidad Tarifa Plana Internet Reducidét provides an
unlimited Internet access from Monday to Fridaynfrépm to 8am, and
Saturday and Sunday 24h. [115]

= Facilidad Movilidad Tarifa Plana Internet 24hbnlimited Internet access
from Monday to Sunday 24h. [116]

86



Capitulo 2 Estado del Arte

= Facilidad Movilidad Tarifa Plana Internet Horarioo@ercial unlimited
access to the Internet from Monday to Friday, fr@ram to 2 pm and from
4 pmto 10 pm. [117]

2.4.3.5 Swisscom

Swisscom has developed several business mobilitgisas: Corporate Access
CAA/CNA and Mobile Unlimited.

With Corporate Application Access (CAA) your company-specific
applications go mobile. Corporate Application Acgemnsures that your mobile
devices can communicate with the servers in thgaate network. The data
traffic makes use of the Internet, with CorporatpphAcation Access ensuring
optimised connection management with public Interagdresses. The Managed
Firewall ensures that you are protected againack#t from the Internet.

With Corporate Network Access (CNA)your LAN goes mobile. You are able
to access your corporate LAN network at any timel sm use a guaranteed
bandwidth for your data. You can exchange data betwyour corporate network
and mobile devices, as if the latter were an iraegart of your network. [118]

Send e-mails and surf with high speed while enep&witzerland is a hotspot
with Mobile Unlimited.

Mobile Unlimited gives you the freedom to work wherever you wanhether
at home, in the office, en route or at your holideyme — you're automatically
connected to the internet or to your corporate onekwia high speed. [119]
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CAPITULO 3
ESCENARIOS DE INTERES EN SISTEMAS DE NGN

En esta seccidn se presentan los cuatro casosodguesfueron propuestos tras
realizar el estudio sobre la movilidad en RedesSdguiente Generacion. La
elecciéon de los escenarios se basoé en posiblescsitues que no se habian resuelto
hasta la fecha. Tras la elaboracion, fueron putibsaen colaboracién con Fixed-
Mobile Convergence Alliance y posteriormente distos en conferencias
telefénicas internacionales.

Como trabajo posterior a la elaboracion y publiéadie los casos de uso, se ha
realizado un estudio de las posibles solucionea paplementarlos, asi como la
aplicacion parcial o total de soluciones disporslaa la actualidad.

3.1 Media Independent Handover. Seamless handovemd
service adaptation (1)

3.1.1 Use Case description

Remarks: Transfer a VolP video call from fixed access tehouse WiFi
network and afterwards session transfer to wida awetwork taking into account
service adaptation.

Status: open.
Use case title:MIH: Seamless handover and service adaptation.
Customer type: Consumer.
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Customer trend (consumer): Simplicity, Being always in touch, Wireless
broadband, Snacking entertainment anytime, Integmabf devices and user
identities.

Customer trend (business):Mobile use of business applications, customer
service seen as key differentiator, managing maceraore information.

Date of publication: 9th April 2009.

Customer need:Customer requires flexibility of service usage khihanging
locations (e.g. in the house) or going abroad. @&esisession should continue
seamlessly without losing connection, picture frametc., and the transfer should
be as easy as possible: one click or even autoaibtiasing sensors or context
information. Service adaptation should be supporbeged on availability of
networks, network resources, and devices (e.gttsgliaudio & video stream) too.

Other considerations: Customer may already own a “home hub” which
provides several access technologies and servigels as - WiFi, Fixed access
(xDSL), IPTV, and VolIP capabilities within the horeavironment.

Detailed service description:

A user has a VoIP video call at a fixed IPTV sehame connected via xDSL.
He/she wants to leave the house. Therefore, afeans$ the current video call has
to be made to his/her mobile device using the indeoWiFi network. The session
will be reduced to an audio conference only, beeaus/she wants to drive with
his/her car afterwards and a video call on the teotevice while walking does
not make sense.

While being in the car the session (audio call) wé transferred to a wide area
network (WAN), such as UMTS (data transfer mode]R/client on the UMTS-
device). In-house (fixed and wireless) & WAN beingperated by one
telecommunication operator and will host also otBervices. The handover is
controlled by the network operator and triggereddoyntext information of the
user/customer management by the network operatoofilg) and by network
resource management and network context informgtleBE 802.21 information).
Currently WIMAX is not considered as a home acdessinology.

Portfolio category: Fixed telephony, Mobile telephony, Broadband, Mebil
Data.

Live service: No — but future
Market successProbably
Customer benefits: Always best served (connection & service)

3.1.2 Use Case publication

The picture below shows the first use case pubtisbe the FMCA Wiki
(http://usecases.thefmca.com).
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Eg T e s ee. e |
MIH: Seamless handover and service adaptation

E3000 s oames

Use cave characteristics change #

Author(s) fans Einsiedier

Ce-authors: Ricarte Pascatts, Cristing Rodrigusz {Devtsche Telekom Laboratories)
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Figura 21: Use Case 1 published on the FMCA-Wiki

3.1.3 Use Case solution

While the user is at home, a conventional commurmoabetween both end

users is made. In other words, a TCP/UDP connedsoastablished, because a
fixed line is used (xDSL).

Vs

Video conference/ca

Figura 22: Use Case 1 scenario
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But, when the user leaves the house, a first hamdos required. The
connection from the IPTV set at home from the fixiex®, has to be transferred to
the user’s mobile device using the in-house WiRivmek. Since the user is having
a video call it is necessary to enable continuftgessions, and taking into account
service adaptation, because the session has teduzed to an audio conference

only.

In order to transfer the session completely frora tRTV set to the mobile

device, the following steps must be followed:

1) The mobile device must be discovered by the IREY. To discover it, the
Service Location Protocol (SLP) is used. The diagkelow shows how the

different entities involved act:

Device

(1) SrvReg

DA

(2) SrvRply

<&
"~

Figura 23: SLP protocol flow to discover devices

2) Once the mobile device has been discovered, dbssion must be
transferred to it. To do it, the IPTV set uses &ssdnitiation Protocol
(SIP)[122] Session Mobility. Two different modesgvossible for session
transfer, Mobile Node Control (MNC) mode and Sesskbandoff (SH)
mode. Since the session must be completely tramgferthe Session
Handoff mode is used. The diagram below shows tbéopol flow:

(3) SrvRgst

MN

A

(4) SrvRply URL list

(5) AttrRgst URL1

A

(6) AttrRply
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Local Device MN CN

(1) REFER

(2) 202 Accepted

(3) INVITE, Replaces

RTP

A

(4) 200 OK

A

RTP -

(R) ACK

(6) NOTIFY

(7) 200 OK

(RY RYF

(9) 200 OK

A

Figura 24: SIP protocol flow to transfer the sessio

The other factor to consider is how to split thesen into audio conference
only. Since SIP is rather a component that can dss with other IETF protocols
to build a complete multimedia architecture, foisdebing multimedia sessions,
Session Description Protocol (SDP) [124] shouldubed.

To transfer the session into audio conference oal®BIP re-INVITE request
should be sent, but with SDP media parameters. Noa¢ a re-INVITE is an
INVITE request within the same dialog that estatdid the session.

Since the user wants to transfer into audio comiegeonly, the parameter of
video should be suppressed, but the rest of paemeshould be maintained and
sent once again, as follows:

First INVITE request:

INVITE sip:bob@biloxi.com SIP/2.0
Via:SIP/2.0/UDP pc33.atlanta.com;branch=z9bk476asdhds
Max-Forwards: 70

To: Bob <sip:bob@biloxi.com>

From: Alice <sip:alice@atlanta.com>;tag=1928374
Call-ID: a84b4c76e66710@pc33.atlanta.com
CSeq: 314159 INVITE

Contact: <sip:alice@pc33.atlanta.com>
Content-Type: application/sdp

Content-Length: 356

93



Capitulo 3 Casos de uso y posibtdgciones

(Alice's SDP)
v=0
o=alice 2890844526 2890842807 IN IP4 126461
s=SDP Seminar
i=A Seminar on the session description @cot
u=http://www.cs.ucl.ac.uk/staff/Alice/sdB.@s
e=alice@atlanta.com
c=IN IP4 224.2.17.12/127
t=2873397496 2873404696
a=recvonly
m=audio 49170 RTP/AVP 0
m=video 51372 RTP/AVP 31
m=application 32416 udp wb
a=orient:portrait

Re-INVITE request:
INVITE sip:bob@biloxi.com SIP/2.0
Via:SIP/2.0/UDP pc33.atlanta.com;branch=z9bKA476asdhds
Max-Forwards: 70
To: Bob <sip:bob@biloxi.com>
From: Alice <sip:alice@atlanta.com>;tag=1928374
Call-ID: a84b4c76e66710@pc33.atlanta.com
CSeq: 314159 INVITE
Contact: <sip:alice@pc33.atlanta.com>
Content-Type: application/sdp
Content-Length: 331
(Alice's SDP)
v=1@®
o=alice 2890844526 2890842807 IN IP4 126461
s=SDP Seminar
i=A Seminar on the session description pcot
u=http://www.cs.ucl.ac.uk/staff/Alice/sdB.@s
e=alice@atlanta.com
c=IN IP4 224.2.17.12/127
t=2873397496 2873404696
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a=recvonly

m=audio 49170 RTP/AVP 0
m=application 32416 udp wb
a=orient:portrait

Dif the session description format has the capabfbir version numbers, the
offerer should indicate that the version of thesg@s description has changed.

The description of the SDP parameters is shownvioelo
Session description. Optional items are marked with'.
v= (protocol version)
o= (owner/creator and session identifier).
s= (session name)
i=* (session information)
u=* (URI of description)
e=* (email address)
p=* (phone number)
c=* (connection information - not requirdgdncluded in all media)
b=* (bandwidth information)
One or more time descriptions (see below)
z=* (time zone adjustments)
k=* (encryption key)
a=* (zero or more session attribute lines)
Zero or more media descriptions (see below)
Time description
t= (time the session is active)
r=* (zero or more repeat times)
Media description
m= (media name and transport address)
i=* (media title)
c=* (connection information - optional ricluded at session-level)
b=* (bandwidth information)
k=* (encryption key)
a=* (zero or more media attribute lines)

The Network Mobility (NEMO) Basic Support protoca@nables Mobile
Networks to attach to different points in the Imtet. The protocol is an extension
of Mobile IPv6 and allows session continuity foreey node in the Mobile
Network as the network moves. It also allows evevge in the Mobile Network to
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be reachable while moving around. The Mobile Routehich connects the
network to the Internet, runs the NEMO Basic Supgmotocol with its Home
Agent. The protocol is designed so that network iitybis transparent to the
nodes inside the Mobile Network.

Because of the explained before, NEMO protocol doloé used to provide
terminal mobility, considering the terminal as abile router and the IPTV set as
a Home Agent. If we consider the mobile device amabile router attached in a
first step to its Home Agent, other devices can used at the same time,
considering the terminal as their mobile router veh#hey are attached.

Since in the use case nothing about the terminal @m®bile router is specified,
then Mobile IPv6 could be used. Both alternatiaes valid, because NEMO is an
extension of Mobile IPv6, as explained before.

In a second step, the connection has to be tramesféo a Wide Area Network,
such UMTS, while the user is in the car. Then, wh®n connection to the Home
Agent is almost lost, the mobile device handoversamother router and it uses
NEMO protocol to inform its Home Agent that it isdving the home link, and
providing it its Care-of address.

The mobile node acts the same way when changingereuecause of lost of
coverage while travelling in the car.

During the process IEEE MIH 802.21 is used under ritobility protocol, but
there is a problem: Seamless handover and serdaptation use case is partially
addressed by network initiated handover with theuagption that the call
information and user location is accessible by titetwork. The application
switching from Video conference to Audio conferensea software application
and is not supported by 802.21. The network malizetithe MIH information
stored in the IS server. For this use case, we massthat the IS server is
implemented on the PoS. [126]
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3.2 Media Independent Handover. Seamless handovemd
service adaptation (Il)

3.2.1 Use Case description

Remarks: Transfer a VolP audio call from wide area netw(@totzone based
on e.g. WiFi, WIMAX, or LTE) to a video call at @ort WiFi network taking into
account service adaptation.

Status: open.
Use case title:MIH: Seamless handover and service adaptation (Il)

Customer type: Corporate consumer, Small and Medium EnterpriSidE),
Consumer.

Customer trend (consumer):Using services seamlessly independent of the
device or network used, simplicity, being alwaystauch, integration of devices
and user identities.

Customer trend (business):Use case to be used for business customers as
well.

Date of publication: 12th May 2009

Customer need:More and more workers spend the day in their car o
travelling everywhere and they require flexibilwy service usage while changing
locations. Besides, session should continue seaigl@sthout losing connection,
picture frames, etc., and the transfer should beeasy as possible. Service
adaptation should be supported based on availglifinetworks and devices (e.qg.
splitting audio & video stream) too.

Detailed service description:

A user has an audio call in his/her car terminallevhe/she is driving to the
airport. The car terminal is connected to a hotzfnee, WiMAX, WiFi). When
the hotzone coverage is lost, the car terminal baark to another hotzone. When
the user arrives to the airport, he/she gets ouhefcar and then, the audio call
transfers from the car terminal to his/her mobikevide. Once he/she is at the
airport the mobile device is connected to the airpoWiFi. He/She turns on
his/her laptop and the audio call transfers todewicall from the mobile device to
the laptop — still connected to WiFi.

Portfolio category: Mobile telephony, Broadband, Mobile Data, Entertaant
and TV.

Live service: No — but future
Market successProbably
Customer benefits: Always best served (connection & service).
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3.2.2 Use Case publication

The following picture shows the second use casdigludd on the FMCA Wiki
(http://usecases.thefmca.com).

MIH: Seamless handover and service adaptation (I}
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Pizazs do riat 2t use case with shotus "dossd”
Use case title
Customer type
Customer trend (Consumer)
Customer trend (Business)
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Figura 25: Use Case 2 published on FMCA-Wiki

3.2.3 Use Case solution

AGLOBAL INITIATIVE

& -
(192)

Figura 26: Use Case 2 scenario

While the user is in the car, the car terminal raueds from one hotzone to
another using NEMO protocol. To transfer the conioecfrom the car terminal to
the user’s mobile device, the following steps mustfollowed:
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1) The mobile device must be discovered by theteeminal. To discover it,
the Service Location Protocol (SLP) is used. Thegdam below shows how
the different entities involved act:

Device DA MN

(1) SrvReg

(2) SrvRply

&
"~

(3) SrvRgst

A

(4) SrvRply URL list

(5) AttrRgst URL1

A

(6) AttrRply

Figura 27: SLP protocol flow to discover devices

2) Once the mobile device has been discovered, theimesmust be
transferred to it. To do it, the car terminal uSsssion Initiation Protocol
(SIP) Session Mobility. Two different modes are @b for session
transfer, Mobile Node Control (MNC) mode and Sesskandoff (SH)
mode. Since the session must be completely tramsferthe Session
Handoff mode is used. The diagram below shows tbéopol flow:

Local Device MN CN

(1) REFER

(2) 202 Accepted

(3) INVITE, Replaces

RTP

A

(4) 200 OK

A

RTP

(R) ACK

(6) NOTIFY

(7) 200 OK

(R) RYF

(9) 200 OK

&
"~

Figura 28: SIP protocol flow to transfer the sessio
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To transfer the connection from the mobile devicethe laptop, the same
procedure explained before is done.

To transfer the audio conference into a video caarfee, SIP with SDP should
be used. The actual session should be modifiedngdaimedia stream (video, in
this case). So, as in the first use case, a re-TiHequest should be sent:

First INVITE request:
INVITE sip:bob@biloxi.com SIP/2.0
Via:SIP/2.0/UDP pc33.atlanta.com;branch=z9hkA476asdhds
Max-Forwards: 70
To: Bob <sip:bob@biloxi.com>
From: Alice <sip:alice@atlanta.com>;tag=19a8374
Call-ID: a84b4c76e66710@pc33.atlanta.com
CSeq: 314159 INVITE
Contact: <sip:alice@pc33.atlanta.com>
Content-Type: application/sdp
Content-Length: 331
(Alice's SDP)
v=0
o=alice 2890844526 2890842807 IN IP4 126461
s=SDP Seminar
i=A Seminar on the session description pcot
u=http://www.cs.ucl.ac.uk/staff/Alice/sdB.@s
e=alice@atlanta.com
c=IN IP4 224.2.17.12/127
t=2873397496 2873404696
a=recvonly
m=audio 49170 RTP/AVP 0
m=application 32416 udp wb
a=orient:portrait

Re-INVITE request:

INVITE sip:bob@biloxi.com SIP/2.0

Via:SIP/2.0/UDP pc33.atlanta.com;branch=z9bKA476asdhds
Max-Forwards: 70

To: Bob <sip:bob@biloxi.com>

From: Alice <sip:alice@atlanta.com>;tag=1928374
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Call-1D: a84b4c76e66710@pc33.atlanta.com
CSeq: 314159 INVITE
Contact: <sip:alice@pc33.atlanta.com>
Content-Type: application/sdp
Content-Length: 356
(Alice's SDP)
v=1@
o=alice 2890844526 2890842807 IN IP4 12646}
s=SDP Seminar
i=A Seminar on the session description pcot
u=http://www.cs.ucl.ac.uk/staff/Alice/sdB.@s
e=alice@atlanta.com
c=IN IP4 224.2.17.12/127
t=2873397496 2873404696
a=recvonly
m=audio 49170 RTP/AVP 0O
m=video 51372 RTP/AVP 31
m=application 32416 udp wb
a=orient:portrait

) |f the session description format has the capabibt version numbers, the
offerer should indicate that the version of thess@s description has changed.

As in the first use case, IEEE MIH 802.21 is useder the mobility protocol
to obtain information about the different networldsat are available, and to
handover between different technologies.
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3.3 Media Independent Handover: Seamless handover,
service adaptation, administrative domain handove(llil)

3.3.1 Use Case description

Remarks: Mobility or handover between a cellular technoldgy¥E or UMTS-
HSPA) — which is managed by an operator — and Ws®ILAN of a home
network.

Status: open

Use case title:MIH: Seamless handover, service adaptation, adnmatise
domain handover (llI)

Customer type: Corporate consumer, Small and Medium EnterpriSidE),
Consumer.

Customer trend (consumer): Simplicity, being always in touch, Wireless
broadband, snacking entertainment anytime, intégmatof devices and user
identities.

Customer trend (business):Use case to be used for business customers as
well.

Date of publication: 19th May 2009

Customer need:More and more users want to snack entertainmeernyahere
at anytime, using a portable device or not. Becafsthat, a handover between a
cellular technology and Wireless LAN of a home netkvis needed.

Detailed service description:

A user, who is a passenger in a car, has a vidateoence on his/her portable
device (e.g. laptop, PDA, mobile phone) connectecatLTE or UMTS-HSPA.
He/she arrives home and wants to continue the vatederence on his/her IPTV
set at home.

When the IPTV set is detected, the connection feassfrom the portable
device using the in-house Wireless LAN network, evhis not managed by an
operator. The home network is under full controtioé user. Apart from the hand-
over between devices, an inter-domain hand-oveurscitom the cellular provider
to the home-network supported by the fixed linerapar.

The scenario covers two interesting points: tlelbécal implementation of the
hand-over and the administrative domain and busihagic related topics.

Portfolio category: Mobile telephony, Broadband, Mobile Data, Entartaent
and TV.

Live service: No — but future
Market successProbably.
Customer benefits: Always best served (connection & service).
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3.3.2 Use Case publication

The following picture shows the second use casdighdd on the FMCA Wiki
(http://usecases.thefmca.com).

MIH: Seamless handover, service adaptation, administrative domain hand-over (lIl)
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Figura 29: Use Case 3 published on FMCA-Wiki

3.3.3 Use Case solution
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Video conference/call trans
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ho

hanc-ovel

Figura 30: Use Case 3 scenario
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The picture above shows the scenario of this use.ca

To solve this use case, the “Multi-Access Networ&Mity Solution” provided
by Stoke could be used.

Multi-Access Network Mobility Solution (Stoke)
Introduction

As mobile broadband operators embrace multiple les® access networks to
economically deliver broadband services and contever a wider range of
locations and circumstances, subscribers will coonexpect broad-band coverage
as ubiquitous, ignoring the wireless access netwbdy are using at any given
time. Given these expectations, MNOs are working pimvide intelligent,
automatic switching between supported access n&bvas part of the standard
data services bundle.

Stoke delivers secure Multi-Access Network Mobilgglutions today and has
worked with partner technology vendors to develagmmplete solution ecosystem
to ease trials, integration and deployments. Thek&tmobility solution employs
the Stoke Session Exchange (SSX) with MOBIKE toabteea session mobility
anchor for managing network hand-over of subscabgansitioning from one
wireless access network to another. With littleatoimpact to existing network
infrastructures, the Stoke solution enables motylerators to deliver services over
the most efficient and cost effective wireless tedlogy available, and it frees
subscribers from the hassle of manually (re)conngdb services as the connected
network changes.

Stoke's mobility solution is deployed in the WiMAXore network allowing
subscribers to move between the WIMAX, UMTS, and-RVinetworks while
maintaining session continuity and without requirimdditional network elements
in either the Wi-Fi or 3G networks.

w il W

;
1 ; s L by =
- —_— . Internet
Wi!'e!rsa L:‘N Broadhan - Mohility Anchor e

- - Mobility Components

Figura 31: Stoke's mobility solution scenario examie

IGIUMTS Metwork

Services

A Multi-Access Network Mobility solution requires egeral ecosystem
components to deploy including:

= Multi-radio mobile device with radio resource maeag

= Client software supporting standard mobile infrasture connectivity and
mobility anchor element

= An IP-based AAA server for mobility services autization
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= A Stoke Session Exchange for mobility anchor fums including
subscriber location management, traffic routingd arling [127]

Stoke Session Exchange 3000 overview. Benefits summary.

~ Featte  Benefts

Methods

Multiple Access Technologies, Multiple Accessn a single, multifunction device offers

Delivering broad support of access technolog

leveraged Capex invaaent and ensures a lo
service life.

Multi-Function, Multi-Purpose

Enables operators to reduce overall netw
device count and network complexityriving
efficiency into network operations

Operationally Efficient

Requiring only two processg blade types (lin
card and management card), and consur
under 1200 watts of power fully loaded,
SSX reduces operations

Compact, Modular, High-Density

Enables operators to smoothly scale serv
from 8,000 to 240,000 active subscribers wit
a single 5RU footprint.

Multimedia Optimized

Latency under 50 useconds and line rate sup
for small packet sizes ensures smooth video
voice services delivery.

Optimal Scalability

Subscribers, services and throughput s
linearly. Operators are not forced to trade
capacity in one functional area in order
access capacity in another.

Application Aware

Awareness of the applitans within subscribg]
sessions enables operations including cimayg
QoS, and policy enforcement. Embedded in
mobile broadband access gateway relig
pressure on mobile core elements.

Flexible Traffic Classification

Comprehensive traffic cladgiation allows eas
bundling of mashups of applications, a
flexible service classes support unifo
treatment of the "subscriber service"

Tabla 10: Stoke Session Exchange 3000 benefits suamn

Stoke OS

As mobile operators move toward providing high shewaedia rich services to
mass markets, new platforms and new operating systre needed with the right
underlying architecture and feature set to ensurmgoing service differentiation,
rapid time to revenue, operational efficiency, dmgh availability.

StokeOS provides a powerful operating system amgthaset of tools for IP

service enablement. Optimized for IP session mamage, Stoke OS supports the

latest features to enable advanced multimedia sesyiimprove operator visibility
into network traffic with application awareness,sare subscriber security and
protect network resources, and deliver intelligewtbility network wide.
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In addition, StokeOS is optimized for availabilitywith individual,
dynamically restartable, processes running in @te memory on top of a
hardened microkernel. Stoke developed middlewaratufes advanced self-
monitoring and self correcting capabilities as wadl state check pointing and
replication to ensure session persistence evernugiirdailures of essential system
components. StokeOS also features self protectengploilities to mitigate the
impact of DoS attacks on the SSX.

3G 4G
=8 o =
=| | [|El2[E] |2](8[2|3] -
al2lelz|z 52 |2)||%(5|E) i
= EEEREIFIE S
= = [
=0ne 3 ||| W
FA I HA
Mobile IP MOBIKE ARA E-.-é
Matality Managamend Layer -—E E
Advanced Charging (flow-based, content-based, others) :{ L]
Platform Virtuakzation
Line Rate Encrypted IPSec. GRE, L2TP, PPPoE _g
Throughput / pSec Latency NAT/EW Traversal =
L4-L7 Appication Awareness | Pokcy Enforcamant §
Session & Flow Level Classification, Policing, Marking, Queding | =
Security, DoS, DDoS, Firewal, efc. E
Purpose-Buit Hardware Platform
- Single hop packed processing - Greater than 99,990 relabilty
- B-0-B commercial processors = CosUispace/power efficient
- Programmable confrod plane - Linear capacity scaling

Figura 32: StokeOS includes a broad range of funatins and supports a variety of access gateway
roles (note color coding of the "Deployment Mode" ével; orange indicates roles available today,
yellow indicates planned).

StokeOS Feature Highlights
Session Management

The mobile broadband opportunity is forcing newuiegments on carrier edge
networks. In addition to managing much higher datas and volumes, along with
longer active session durations, Stoke delivers idewrange of IP session
management capabilities including:

= Multiple access technology support

= Scalable session security

= Optimal multimedia session delivery

= Application awareness and control

» QOS and policy enforcement

» Flexible service definition and charging

= Mobility: Session continuity over multiple networks
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Each function above is required to deliver an exioeyal mobile broadband
Internet experience. These functions ensure seowdimedia sessions over
multiple access networks including support, conteoid properly monetized in-
house and over-the-top applications while providisgamless mobility for
subscribers moving between access points and aceds®rks.

Policy Enforcement

With key session management features in placeStbkeOS, together with the
SSX-3000 enables operators to enforce subscribérnatwork wide policies to
keep control of network use, ensure proper billfag services, and meet service
level agreements. StokeOS supports DIAMETER and RXY) common protocols
for retrieving policy information from PCRF functie and/or AAA servers.
StokeOS applies access, charging, QoS, and usegmtio individual sessions.

Policy enforcement functions are tightly coupledthwiStoke application
awareness capabilities to enable fine grained palefinition and application. For
example, combining these capabilities combined Bsabperators to implement
creative application accounting and charging sohsifor home grown or partner
content services.

Virtualization

StokeOS provides the foundation for provisioningliwery, and charging for
the next generation of multimedia services. Virization of the chassis provides a
simple and efficient means of aligning the netwwikh a broad range of market-
driven retail and wholesale service models.

A context is a virtual router configured within tH&SX, and the SSX can
support up to 250 virtual routers or contexts —imgle SSX chassis can be
configured to appear as many separate logical reutevery context runs routing
protocols and has its own addressing domain, rgutable, interface table, ARP
table, and host table so address spaces can ov&émause contexts behave as
autonomous routers they can also be privately adat supporting multiple
MVNOs and/or Enterprise customers.
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~ Stoke OS Specificatons

Session Management
Tunnel & Session Support IPSec, PPP / PPPoE, DHCP

RADIUS authentication (RFC 2865)

RADIUS accounting (RFC 2866)

RADIUS extensions (RFC 2869)

RADIUS Change of Authorization (RFC 3574

AAA Capabilities

Static, Internal address pool
IPSec mode-config (draft-dukes-ike-mode-cfg-
02.txt)

IKEv2 Configuration Payload (CP)

OSPFv2 (RFC 2328)
Routing BGP4 (RFC 1771, 1997)
RIPv2 (RFC 2453)

IP Address Assignment

Virtualization Up to 250 Contexts (virtual routers)

Mobile IP (RFC 3344)
MOBIKE (RFC 4555)

Mobility

Traffic Management

Payload inspection for application aware flov
classification

Static payload filter definitions with regular
expressions

Stateful packet classification

L2/L3/L4 header based classification

802.1p, IP SA/DA, UDP/TCP port, protocol,
ToS, DSCP
DSCP-to-ToS Mapping

QoS Session and flow level marking, policing,
gueuing
Deficit Round Robin scheduling
Session and flow level RED

Call Detail Records 9ASN.1, CSV, TLV, XML
upload formats)

Session and flow level records

Time and volume based

Traffic Classification

Reporting / Accounting

Mobile Network Standars Compliance

3GPP system to WLAN Interworking; System
Description (TS 23.234)
3GPP system to WLAN Interworking; Stage 3
Wireless LAN (TS 29.234)
Interworking 3GPP 3G Security; WLAN interworking
security (TS 33.234)
3GPP2 Wireless LAN (WLAN) Interworking -
List of Parts (X.50028)

3GPP Generic access to the A/Gb interface

UMA (UMA Protocols) (TS 43.318)
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3GPP Network domain security; IP network

IP Security layer security (TS 33.210)

Session Security

IKEv1l and IKEv2 (Main mode, agressive mogle,

IKE quick mode)

Authentication PSK, digital certificate
Diffie-Hellman Groups 1,2,5 (RFC 2409, 3526)

DES-CBC (RFC 2405)
3DES-CBC (RFC 2451)
AES-CBC (RFC 3602)
AES-XBC-PRF-128 (RFC 3664)
AES-XCBC-MAC-96 (RFC 3566)
AES-128-CTR (RFC 3686)

HMAC-MD5-96 (RFC 2403) & HMAC-SHA-1
96 (RFC 2404)

XAUTH (IKEv1) (draft-beaulieu-ike-xauth-
Secondary Authentication:02.txt)
EAP (IKEv2)

MODECFG (IKEv1)
Configuration payload (IKEv2)

Encryption Algorithms

HMAC Algorithms

Client Configuration

Rekeying

Traffic Selector

Negotiation of NAT Traversal (RFCs 3947)

UDP encapsulation of IPSec ESP Packets
Other IKE/IPSec Features (IKEv2)

Liveness Detection (RFC 3948)

Dead Peer Detection (IKEv2)

Stateless cookies (IKEv2)

MOBIKE (IKEv2)

Access Control List (ACL) Static and Dynamic ACLs

Administration and Management

Command Line Interface (CLI) - console and
telnet
System Management Syslog (RFC 3164)
SNMP v1/v2c/v3
Comprehensive MIB Support

Privilege-based administrator and operator uger-
types

External administrator database via RADIUS
Local administrator database

IPSEC MIB

IPV4 EXTENSION
IPV4 INTERFACE
IPV4 PREFIX LIST

Enterprise MIBs IPV4 STATIC ROUTES

SNMP RESEARCH

SR AGENT INFO
STOKE ENVMON
STOKE PRODUCT:

System Administration
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STOKE SMI

STOKE SYSTEM

TGT ADDRESS MASK
USM TARGET TAG

ENTITY
Interface
IP FORWARD
IP
IPV6
IPV6 TCP
IPV6 UDP
OSPF
RADIUS ACC CLIENT
RADIUS AUTH CLIENT
RADIUS DYNAUTH SERVER
RFC1213
RFC1213 SwmI

Standard MIBs RMON
SNMP COMMUNITY
SNMP FRAMEWORK
SNMP MPD
SNMP NOTIFICATION
SNMP USM AES
SNMP USM DH OBJECTS
SNMP VIEW BASED ACM
SNMPV2
SNMPV2 TM
SNMPV2 USEC
TCP MIB
TRANSPORT ADDRESS
UDP

Traps Documentation Available on Request

Alarms Documentation Available on Request

Tabla 11: Stoke OS Specifications
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3.4 Media Independent Handover: QoS of available
resources announcement through IEEE 802.21 Media
Independent Information Service (MIIS)

3.4.1 Use Case description

Remarks: Common QoS resource control independent of the sacce
technology and announcement of available resoutcasgh IEEE802.21 Media
Independent Information Service (MIIS). MIIS paraers can be used in a control
system to manage multiple different access techyywlm the same operator
domain.

Status: open

Use case title:MIH: QoS of available resources announcement thinolitE E
802.21 Media Independent Information Service (MIIS)

Customer type: Corporate consumer, Small and Medium EnterpriSidE),
Consumer.

Customer trend (consumer):Simplicity, being always in touch, Wireless
broadband, snacking entertainment anytime, intégmaiof devices and user
identities.

Customer trend (business):Use case to be used for business customers as
well.

Date of publication: 8th June 2009

Customer need:Nowadays, users desire to be always best connedtedever
they are with certain QoS. Therefore, to provide SQinformation while
announcing the available resources through IEEE.BDZ2Media Independent
Service is required.

Detailed service description:

A user has a videoconference on his/her portablecde(e.g. laptop, PDA or
mobile phone) connected to a LTE or UMTS-HSPA whrkevelling (e.g, by train
or by car). Then, while the user is on the way, ploetable device loses coverage
and a handover to another network has to be madeittts some information
(availability of other access networks, situatidntloe cells, QoS situation, etc.)
should be available to the terminal; thereforeltheE 802.21 Media Independent
Information Service can be used. Through this serthe available bandwidth and
the overload of the cell can be announced to pakmonnecting terminals.
Depending on these parameters the user, the tekrnmaven the operator can
decide to do a hand-over to a new cell.

Portfolio category: Mobile telephony, Broadband, Mobile Data,
Entertainment, and TV.

Live service: No — but future
Market successProbably.
Customer benefits: Always best served (connection & service).
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3.4.2 Use Case publication

The following picture shows the second use casdigludd on the FMCA Wiki
(http://usecases.thefmca.com).

FMCH MIH: QoS of available resources announcement through IEEE 802 21 Media Independent Information Service (MIS)
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Figura 33: Use Case 4 published on FMCA-Wiki

3.4.3 Use Case solution

Regarding IEEE 802.21 MIH Protocol, several pararetof QoS, as
“Minimum packet transmission delay” or “Packet Lasse”, and the mechanisms
to announce them are defined. However, neitheratralable bandwidth nor the
overload of the cell, are defined yet.

Because of that, it could be an option to definesthparameters and after that,

to use the mechanisms already defined in IEEE 8RM Protocol, to solve this
use case.

With these new parameters defined, the proceduraldvbe the explained
below:

MN was registered to PoS1 through Com3 via Linklhe# test starts, PoS1
asks MN for providing a list of candidate networkince PoS1 receives the list of
candidate networks from MN, it indicates MN abotg choice of target point of

attachment which is PoA2. Once attached to PoA2 MIN deregisters from PoS1
and detaches drom PoALl. [128]
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MIHF ID=posl.opero.cam

[\

MIHF ID=rnn.opero.cam

Pod2
Link 2 ]D [

Figura 34: Use Case 4 scenario

The steps followed are:

=

Nooe a k&

PoS MN PoA

MIH_Net HO_
Candidate Query request

MIH_Net_HO_Query response

S
MIH_Net_HO_Commit

MIH_Register request

MIH_Register response
(success)

<

MIH_DeRegister request

<

MIH_DeRegister response

Figura 35: MIH protocol flow

PoS1 sends MIH_Net HO_Candidate_Query requesssage to MN
through Com3 via Link 1 (PDU14)

MN responds with MIH_Net_HO_Query response mgsda PoS1 through
Com3 (PDU15)

PoS1 sends MIH_Net_ HO_Commit request messa@g&Ndhrough Com3
(PDU22)

MN attaches to PoOA2 and establishes Link2.
MN establishes Com3’ (PDU35-36)

MN deregistered from PoS1 (PDU37-38)
MN disconnects from PoAl and break Link1.
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CAPITULO 4
CONCLUSIONES Y TRABAJOS FUTUROS

En este capitulo se expondréan las conclusiones gua se han llegado tras la
elaboracion de este proyecto, y se comentarandeifes trabajos futuros que se
podrian realizar a partir de él.

4.1 Conclusiones

Este proyecto contiene parte del trabajo desaollEn Deutsche Telekom AG
Laboratories durante el programa de practicas EddnMobility, donde se ha
tenido la oportunidad de trabajar en tareas desitigacion sobre tecnologias que,
a nivel personal, eran desconocidas. También skartgindado la oportunidad de
verme inmersa en un entorno empresarial real, asatréinternacional, y poder
colaborar con grandes expertos.

Si recuperamos los objetivos planteados al ini@alatho programa, podemos
ver que se han desarrollado todos y cada uno ds.ell

En primer lugar, se ha realizado un estudio sobrenbvilidad en Redes de
Siguiente Generacién, estudiando cada uno de lgsogrde trabajo que se centran
en estos aspectos. Ademas, mediante la busquegaoglectos, proveedores y
operadores, hemos accedido a las soluciones y praslde movilidad que ofrecen
los mismos actualmente, para hacernos asi unageeeral de 10s problemas que
resuelven.

Uno de los problemas principales que se encontréséam parte del trabajo fue
gue muchos de los documentos que se consultarofampatb ser una version
definitiva y estar sujetos a cambios, ya que lasdéogias y mecanismos sobre los
gue se estaba realizando el estudio son relativeemavedosas. También por este
mismo motivo fue dificil encontrar una amplia ofede productos y/o servicios, y
ademas la mayor parte de proveedores y operadaefgrtaban alguan tipo de
producto de esta indole no proporcionaba informadétnica relevante sobre el
mismo, sino que se limitaba a una descripcion tataia de las caracteristicas.
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Tras la realizacion de este estudio que compreadadyor parte del trabajo
desarrollado durante la estancia, se procedié eldhoracién de cuatro casos de
uso. Mediante conferencias telefonicas internadeamae pusieron en comun estos
casos de uso junto con los propuestos por otrosnbries de Fixed-Mobile
Convergence Alliance. En estas conferencias todesnliembros planteaban sus
dudas respecto a los diferentes casos de uso, cmsd sus observaciones y
consejos de mejora.

Una vez puesto todo en comun se procedié a la ealim de posibles
soluciones tedricas. Un aspecto que quedaria gotwer, seria la puesta en comun
de las soluciones propuestas, obtenienddesesibackde los distintos miembros,
pudiendo llegar a mejores soluciones, mas realigtass eficientes.La siguiente
tarea a abordar era la realizacion de los docunsesuie contenian tanto el estudio
realizado sobre la movilidad en redes de siguigeteeracion, como los casos de
uso y las soluciones tedricas propuestas.

Otro aspecto a resaltar es que, a pesar de queitand® los mecanismos
aportados por IEEE 802.21 con los diferentes patsc de movilidad, podemos
realizar los handovers entre las distintas tecrialkgxistentes, queda por resolver
el algoritmo de decision de qué informacion propamar para cada tipo de red.
Este aspecto queda sujeto a las diferentes impl@miemes, asi como qué
parametros evaluar para realizar un handover efieie

4.2 Trabajos futuros

A pesar del trabajo realizado durante la estangisgda todavia un largo
camino por recorrer en aspectos de movilidad ereRe@ Siguiente Generacion, y
varios de los hitos de este camino se exponen tenpesito.

En primer lugar, se haria necesario una evaluadtas soluciones teodricas
planteadas para los distintos casos de uso, domalezar deficiencias y proponer
mejoras.

Una vez que esas soluciones hubiesen sido, de almamera, validadas, se
podria abordar la realizacion de simulaciones demiésmas para analizar de una
forma mas practica su validez y la posibilidad mplementarlas.

Si los resultados de las simulaciones fueran fehles se podria proceder a la
implementacion de las soluciones en maquetas redéesle se podria ver de una
manera mas real su funcionamiento y solventar pesitheficiencias.

Como punto final, si todos los aspectos anteridvas resultado favorables y
aptos para la realizacién, se podria plantear uaena de llevarlo a la practica e
implantarlo en entornos controlados para contimaalizando baterias de pruebas.

Uno de los aspectos a resolver para poder traslabdmundo real” las
soluciones a los distintos escenarios propuestrsa slegar a un acuerdo entre
operadores para facilitdrandoversentre sus redes, ya que en un entorno real es
bastante complicado encontrarnos con una situaendlas que las distintas redes
sean propiedad de un mismo operador.
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Sin embargo, cada una de estos trabajos futurqaupstos no formaban parte
de los objetivos iniciales del programa y, debidorataciones de tiempo, no se ha
podido llevar a cabo ninguno de ellos, aunque sdeiseable poder realizar al
menos los dos primeros.
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APENDICE A
PRESUPUESTO

En el presente proyecto se ha realizado un estsdlore las tecnologias
actuales disponibles para llevar a cabo el dedard® nuevos escenarios y casos
de uso en lo que a la movilidad de usuario y recefiere.

Para ello, en primer lugar fue necesario realzaestndio sobre la filosofia y
las capacidades de las distintas tecnologias exegteasi como en desarrollo. Se
estudiaron y analizaron las diferentes posibilidagee nos brindaban cada uno de
los estandares, qué problemas resolvian y cuales no

En funcion de los resultados obtenidos, se aplitadiversas soluciones
tedricas a los distintos casos de uso propuestas, mpsteriormente fueron
publicados y discutidos con los miembros que comeponFixed-Mobile
Convergence Alliance.

En esta seccion se muestra detalladamente el totstede la ejecucion del
proyecto. Para calcular dicho coste, se ha divididproyecto en diferentes tareas
qgue representan las distintas fases de desarrellmidmo, asi como su evolucion
en el tiempo.

Para cada una de las tareas individuales, se detatbda la informacion
relevante, y se representaran todas las tareasra fconjunta en un diagrama de
Gantt. Por ultimo, se calcularéa el coste totalplelyecto.
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A.1 Descomposicion en tareas

El proyecto se compone de diversas tareas, lagsw@abu vez, estan divididas
en subtareas. En este mismo apartado se aporfaranacion detallada para cada
una de las tareas y subtareas, como la descrigidda misma, los objetivos, las
relaciones de dependencia con otras tareas y/aa#s, la duracion y el esfuerzo
asociado a cada una de ellas. El calculo del exfuge ha basado en una jornada
de 8 horas/dia y 20 dias/mes.

A continuacién se indican las tareas en las queasgividido el proyecto:
» Tarea A: Documentacion y andlisis del estado del arte.
» Tarea B: Elaboracion de casos de uso.
= Tarea C: Preparacion y publicacion de documentos.

» Tarea D: Documentacion y realizacion de la memoria del poby.

A.1.1 Tarea A: Documentacion y analisis del estaddel arte

Subtarea A.1 Estudio de los grupos de trabajo relacionados con
aspectos de movilidad de red y usuario

Descripcion: En primer lugar se realizd el estudio de los grupes
trabajo que estan relacionados con los aspectaaaélidad de red y de
usuario. A través del conocimiento de estos grugmsrabajo, se accedid a
los protocolos y mecanismos desarrollados y/o emsamello para
implementar la movilidad en Redes de Siguiente Garién. Por otra parte,
se realiz6 un estudio de IEEE 802.21 Media IndepahdHandover
Services.

Objetivos:

» Familiarizarse con los grupos de trabajo existeirigslucrados
en el estudio y desarrollo de mecanismos y protc@ara la
implementacion de la movilidad de red y usuarioredes de
siguiente generacion.

» Estudio de IEEE 802.21 Media Independent Handoeevi€es.

» Redaccién de un documento inicial, resumiendo tdda
informacion relevante sobre los grupos de trabajodiados.

DependenciasEsta subtarea es la inicial del proyecto.
Duracion: Ocho semanas.

Esfuerzo: Ingeniero, 0.7 personas-dia.
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Subtarea A.2 Busqueda de proyectos de investigacion y desarto)
operadores y fabricantes

Descripcion: En esta subtarea se realizé un estudio sobre mgptos
de investigacion y desarrollo que aportaran unacoh relacionada con la
movilidad de red, asi como operadores y fabricamjes ofrecieran
productos y/o soluciones personalizadas.

Objetivos:

» BuUsqueda de proyectos desarrollados relacionados leo
movilidad en Redes de Siguiente Generacion.

= BuUsqueda y estudio de las soluciones y/o produzfiezidos por
operadores de telefonia.

» BuUsqueda y estudio de productos ofrecidos por ¢abites.

= Redaccion de un documento conteniendo la infornmacéabada
en esta subtarea.

Dependencias:Esta subtarea comenzara después de haber finaliaad
subtarea A.1.

Duracion: Dos semanas.

Esfuerzo: Ingeniero, 0.7 personas-dia.

A.1.2 Tarea B: Elaboracion de casos de uso

Subtarea B.1 Planteamiento de casos de uso

Descripcion: Una vez realizado el estudio de los grupos de joapa
soluciones existentes relacionadas con la movilidado de red como de
usuario, se procede al planteamiento de cuatrosc@saso.

Objetivos:

= Estudio de la necesidad de los usuarios en relacwm las
comunicaciones moviles.

»= Descripcion de los distintos casos de uso.

= Publicacién de los casos de uso en colaboracioa paxed-
Mobile Convergence Alliance.

Dependencias:Esta subtarea comienza después de finalizaciorade |
Subtarea A.2.

Duracién: Dos semanas.

Esfuerzo: Ingeniero, 0.6 personas-dia.
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Subtarea B.2 Discusion de casos de uso

Descripcion: Una vez realizada la publicacion de los casos deensla
Wiki de Fixed-Mobile Convergence Alliance, se prdeea la discusion de
la viabilidad de los mismos.

Objetivos:

= Discusion de los casos de uso junto con Fixed-Mobil
Convergence Alliance mediante conferencias teleksi

= En caso de ser necesario modificaciones, se reabpare los
casos de uso.

Dependencias:Esta subtarea comienza después de finalizaciorade |
Subtarea B.1.

Duracién: Una semana.

Esfuerzo: Ingeniero, 0.4 personas-dia.

Subtarea B.3 Planteamiento de soluciones tedricas

Descripcion: Una vez publicados y revisados los diferentes cakos
uso, se procede al planteamiento de una soluciincte

Objetivos:
» Planteamiento de soluciones tedricas para los csaso.
»= Analisis de posibles problemas que quedan sin vesol

= Redaccion de un documento conteniendo la infornmacéabada
en esta subtarea.

Dependencias: Esta tarea comienza después de finalizacion de la
subtarea B.2.

Duracion: Dos semanas.

Esfuerzo: Ingeniero, 0.7 personas-dia
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A.1.3 Tarea C: Preparacion y publicacion de docuentos

Descripcion: Esta tarea consiste en la recopilacion de todoaknal
utilizado durante las tareas anteriores para lpgreeion de los documentos
pertinentes.

Objetivos:

*» Publicacién de un documento final conteniendo kalidad del
estudio tedrico realizado: estado del arte, proakugtsoluciones.

» Publicacién de un segundo documento con los cagosist
desarrollados y sus posibles soluciones teoricaistpadas.

Dependencias:Esta tarea comienza después de finalizacion daré&at
B.3.

Duracién: Dos semanas.

Esfuerzo: Ingeniero, 0.7 personas-dia

A.1.4 Tarea D: Documentacion y realizacion de lememoria del
proyecto

Descripcion: En esta tarea se procedera a redactar la memaoehdel
proyecto, comentando los aspectos mas relevantela dealizacién del
mismo. Para la realizacion de esta memoria sezatdin todos los
documentos generados durante el proyecto.

Objetivos:

= Presentacion final del estudio realizado durantedtancia en
Deutsche Telekom AG Laboratories.

» Presentacion final de los casos de uso y las smbesi tedricas
aportadas.

Dependencias:Esta tarea comienza después de finalizacion daréat
C.

Duracion: Tres semanas.

Esfuerzo: Ingeniero, 0.9 personas-dia.
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A continuacion se presenta en forma de tabla larmécion sobre el
tiempo empleado en cada tarea.

Tareas Esfuerzo Total
(semanas) (personas-dia) (horas)
A. Documentacion y analisis del estado
del arte
A.l. Estudio de los grupos de trabajo
relacionados con aspectos de movilidad
de red y usuario
+ Ingeniero 0.7 224
A.2. Busqueda de proyectos de
investigacion y desarrollo, operadores y
fabricantes
¢+ Ingeniero 0.7 84
Total Tarea A 308
B. Elaboracion de casos de uso
B.1. Planteamiento de casos de uso
+ Ingeniero 0.6 48
B.2. Discusion de casos de uso
¢+ Ingeniero 0.4 16
B.3. Planteamiento de soluciones teoricas
¢+ Ingeniero 0.7 84
Total Tarea B 148
C. Preparacion y realizacion de
documentos
¢+ Ingeniero 0.7 56
Total Tarea C 56
D. Documentacion y realizacion de la
memoria del proyecto
¢+ Ingeniero 0.9 108
Total Tarea D 108
Total proyecto 620
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A.2 Diagrama de Gantt

Mombre de tares Curacion | | | sl [ mayo junic [ julic | anyo=to | septismire
30/03 |06/04 [13/04 [20/04 [2704 [04/05 [11/05 [18/05 [25/05 |01 /06 [08/06 | 15/06 [22/06 [29/06 [06/07 [13/07 20,07 [27/07 [03/08 [10/08 [17/05 [24/08 [31/08 [07/09 [14/09 [21/09 [25

-1 A. Documentacion y ani 55 dias
A 1 Estudio grupos de) 40 dias
A2 Blsgueda proyec 15 dias

= B. Elaboracion de casos 30 dias
B.1. Planteamiento ce 10 diaz
B.2. Dizcusion de cas 5 diaz
B.3. Planteamierto de| 15 dias
=l C. Preparacion y realiza 10 dias

1. Preparacion vy re 10 diaz

-l b Documentacion yrea 15 dias

0. Documentacidn y| 15 dias

Figura 36: Diagrama de Gantt

En el diagrama de Gantt que se muestra en la figterior, se puede ver la relacion existente dagdareas. Cabe destacar que la
escala temporal que aparece es aproximada y ndaedecir, el tiempo empleado para desempefnsareas es el mostrado, pero las fechas no
son las exactas, debido a que durante la estancizeetsche Telekom AG Laboratories, se llevaroraleoctambién otras tareas que en el

presente diagrama no aparecen, debido a que relseantes en relacién con el tema del proyecto.
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A.3 Costes del proyecto

En esta seccidén se muestra el coste del proyetitonatn. Tal y como se puede
observar a continuaciéon, el coste estd desglosad@oste de personal y de
material.

Concepto Cantidad Coste unitario Importe
Costes de personal
Ingeniero Superior de 620 horas 60 €/hora 37200 €
Telecomunicaciones
Total costes personal 37200 €
Costes de material
Ordenador portéatil 1 unidad 1100 € 1100 €
Conexion a Internet 6 meses 36 €/mes 216 €
Total costes material 1316 €
Total proyecto 38516 €

El presupuesto total del proyecto asciendegeanta y ocho mil quinientos
dieciséis euros
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B.1 Mobile-initiated handover procedure

The Mobile-initiated handover procedure operategsoliows (see Figura 37,
Figura 38, Figura 39, and Figura 40):

1)

2)

3)

4)

5)

6)

7)

The Mobile Node is connected to the serving mekwia the current PoS
and it has access to the MIH Information Server.

The Mobile Node queries information about neighbg networks by
sending an MIH_Get_Information request message h® Information
Server. The Information Server responds with an MHét_Information
response message. This information is attemptedoasm as the Mobile
Node is first attached to the network.

The Mobile Node triggers a mobile-initiated hamdr by sending an
MIH_MN_HO_Candidate_Query request message to theisg PoS. This
request contains the information of potential caate networks.

The Serving PoS queries the availability of reses at the candidate
networks by sending an MIH_N2N_HO_Query_Resoureggiest message
to one or multiple Candidate PoSs.

The Candidate PoSs respond with an MIH_N2N_ HCer@uResources
response message and the Serving PoS notifies thalédNode of the
resulting resource availability at the candidatetwoeks through an
MIH_MN_HO_Candidate_Query response message.

The Mobile Node decides on the target of thedoaer and notifies the
Serving PoS of the decided target network inforovatby sending the
MIH_MN_HO_Commit request message. Also, the MoiNmde commits a
link switch to the target network interface by ikwog the

MIH_Link_Actions.request primitive.

The Serving PoS sends the MIH_N2N_HO_Commit esgunessage to the
Target PoS to request resource preparation atatiget network. The Target
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8)

9)

PoS responds the result of the resource preparatlpn an
MIH_N2N_HO_Commit response message.

The new layer 2 connection is established andceatain mobility
management protocol procedures are carried outdssivihe Mobile Node
and the target network.

The Mobile Node sends an MIH_MN_HO_Complete esjumessage to the
Target PoS. The Target PoS sends an MIH_N2N_HO_Gstepgequest

message to the previous Serving PoS to releaseunssowhich was

allocated to the Mobile Node. After identifying thr@source is successfully
released, the Target PoS sends an MIH_MN_HO_ Complesponse

message to the Mobile Node.
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Mobile nede Servang network (xher rh:lm}ri.'l Candidate network | Candidare network n ||Uﬂ!¢r mctwaork
ur (M e (MAC-S|IMAC-d] | Poass| |poss | | MIH MIH . || i up
: - Al | PoSS MILS f FoAL :
cality || wser ! ? et @il PoA-CH] | PoS-CI user aALn Pos-Ca ST enlily
|
MIH_Cicil Infom ftion weqpes Infirmition query

MIH| Ger |Ilqlrlll}ﬂiml reuest

MM et Inl‘imllﬂilm LS Tt

MIH_Gel jlrmmsl.imu;m [

o

MIH MM HO Conedidate [Ouery request Resturde avallability dheel:

T MIH_ NN HO | Candidsp Query Fequest
MIH }‘ii_}ID_Eandidu:_ Oroery. ind ition
MIH N3N HO Ouweay_ Rgsowrces request

MIN NEN HO Cuery I:mln'n reque

"[MIE_MZN HO_Query_Rejources. :r ication

MIH NI HO Ouery Resfources rebponse
| MIH_NIN WO OQunery] Resowrees respinse 4 -

MIH Ndw BO Query . Rdsowoes confimm

MIH M_lc HO Query

Iu]nm:ca Todjes
MIH NZN HO Opery Bespomes refjusi

MIH MN2ZN HOY Ouery [Resowrces. indigation
i MIfL %28 HO_Oifers. Resdurces mesponse I"-iIH_NIN_Hg_Qua]r_ CROUTCES TesplNse

fH NIN HO Query Rdsources confirm

Figura 37: Mobile-initiated handover procedure
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Maobile node Serving notwork Criteer network Candidate network 1 Candidake network n ||i}1lu:r metwork
LIP MTH MIHF M."'I.‘.--L r'.‘f."\r {_ Pod-5 N ] MIH - M’”E . M”E Lip
& aA-5| | PSS MIS A- 55 FoA-Cn , :
ety || vser A 0l e oo PoA-Cl [PaS-C1 s oAl PaSCn oe ety

Resouice i iti||J|li|ir_\ cheel fefmt. )
MIH MY HO Candidate [Chery. msponse
T _MIN_HO [ Candidig: Query T

WIH M| HO Candidate {Juerycontinm

L

MIH_MH_HO_Climmit rejguest

Restpre preparitign
MU NN O | Commit fegquest

MIH MY HO Commitmfication

MIH_ NI HO Conarit rauest

MR NIN HO Conpmil regquist

b

MIH NIH HO Commitinghcation
MIE_WIY_ HO Commit regponse

M NN HO Copnmit respanse -
MIH MNAN O Commit.cpndmm

; MIH MN HO Commit regponse
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MIH MY HO Chmmitcdnfirm
—

. b i ¥ .
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4

Figura 38: Mobile-initiated handover procedure (cor.)
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Mobile node Serving network Crther network Candidate network 1 Candidate network n ||{]11'f.r network
UP ([MIH e [[MACY MAC] | PoA-S| | Pos-s | | MIH - ~| | MIH oA-Cn | | M Lp
i 41 o8-8 | Pasog MITS j PoA-Co| [PoS.Cn ;
entity ([ ESEr ' ' LT e rver FoA-L [PosSCl WseT Hstay PaS-Co =0 ity
Link up indic at jon

Link Up.indicatifm
PIH Link Upindcation

IP connge tivaty restored

Higher|layer harfdoyve r executign

Traflie fow me-established

Resiuree melogse

MIH_MN_HO Cranplete. fequest
——
MIH|{ MM HOp Compldie request

¥

MIH_MN_HO Complete. ifsdication

Figura 39: Mobile-initiated handover procedure (cort.)
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Molbile node Serving metwork (iher netarork Camdidate network | Candidate metwork n ||{]11w.r network
U (| M | e || MAC-9 pac-d | Poas| | pasg | | MIH i | mIH . - MIH LIp
i q o5 | Pas-g MIIS A . FoA-Cn ; "
cnfity | w=er user server FoA-L1 | PoS-Cl SEr ' poS-Ln LS T eniity

Rasofrmee release icont.)

MIH N2 HO Complete feguest

el

MIH_N2ZN HO Complete regujest

MIH M2H HO Completefindication

-

MIH WIN HO Complete fesponse

MIH_NIN_HO Complete resplonse

MIH_MN2ZN_HO Complete gonfirm

MIH_MNY HO Compleie ipsponse

MIH MN H$ Complyae esponse

MIH MM HO C b lete gomfimm

bl

Figura 40: Mobile-initiated handover procedure (cor.)
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B.2 Network-initiated handover procedure

The Network-initiated handover procedure operate$olows (see Figura 41,
Figura 42, Figura 43, and Figura 44):

1)

2)

3)

4)

5)

6)

7)

8)

The Serving PoS sends an MIH_Get_Informationuest message to the
Information Server to get neighboring network infation and the
Information Server responds by sending an MIH_Gd#brimation response
message.

The Serving PoS triggers a network-initiated d@rer by sending an
MIH_Net HO_Candidate_Query request message to tbkilgl Node. The
MN responds through an MIH_Net HO_ Candidate _Quemsponse
message, which contains the Mobile Node's acknogdetent about the
handover and its preferred link and PoS lists.

The Serving PoS sends an MIH_N2N_HO_Query Ressurrequest
message to one or more Candidate PoSs to checlkvhéability of the
resource at candidate networks. The Candidate Bg@onds by sending an
MIH_N2N_HO_Query_ Resources response message t8dhang PoS.

The Serving PoS decides the target of the hamdbased on the available
resource status at candidate networks.

The Serving PoS sends an MIH_N2N_HO_Commit retjneessage to the
Target PoS to prepare resource at the target nktwbne Target PoS
responds the result of the resource preparation d®nding an
MIH_N2N_HO_Commit response message.

After identifying that resource is successfullsepared, the Serving PoS
commands the Mobile Node to commit handover towaitds specified
network type and PoA through an MIH_Net HO_ Commeiuest message.

The new layer 2 connection is established ardMuobile Node sends an
MIH_Net_ HO_Commit response message to the Servots P

After higher layer handover execution, the MebiNode sends an
MIH_MN_HO_Complete request message to the Targed.Pidhe Target
PoS sends an MIH_N2N_HO_Complete request messagket@revious
Serving PoS to release resource, which was alldctteéhe Mobile Node.
After identifying that resource is successfully eated, the Target PoS
sends an MIH_MN_HO_Complete response message thlitiéle Node.
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Figura 41: Network-initiated handover procedure
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Figura 42: Network-initiated handover procedure (cant.)
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Figura 43: Network-inititated handover procedure (ont.)

136



Apéndice B Procedimientos Handover IEEE 802.21

Mobile node Serving network Oiher network Candidate network | Candidate network n ”ﬂﬂ'n‘.l I’.-:I'-'--»‘lﬂv-l
LIP MIH MIEF | MAC-5] I . 3 o rMIH - - MIH " 1 hTH LIp
S|MAC-T] | PoA-S| | Po%-S IS ; Po AL £ ;
entity || wser : e R, PaALll [PoSCH | ey AL PoSCa) | e entily

L ink_ U dindicatifin Linklup indicition

nAEH Lind :Lip indication

IF commypetivity restomd

Higher lver handover execution

L & Tmitic flow e-cstablished l *

PAIH_ M| HO Cdmplete npguest Respurce release
MIH MM O Cormplete reguist
* L IH MY HO Com plete impd ication
MIH M2H HO O lete e
MIH_ N2N_HO |Comphete requast HNENHG) Compiete equen
MIH N2N HO Complee indication
MIH_NZH HO Compleie. fesponse
MIH _NIN HO Compleie respops: w| MIH_M2N_HO. Complete ponfirm
L - - - — b i
: MIH_ MM HO Complete ffsponse
MITH MM O Compleie mesponss 4
hAEH MM _‘Ir—i(}_{.‘c miplets cpnfirm

Figura 44: Network-inititated handover procedures ¢ont.)
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B.3 Example handover flow chart between 802.11 arRD2.16

Figura 45, Figura 46, Figura 47, and Figura 48 steowandover flow chart
between the 802.11 the 802.16 network. This isxamgple of dual radio handover
procedure wherein both the radios involved in haredl@an transmit and receive at
the same time. The handover procedure operateslasvs:

1) The Mobile Node is connected to the 802.11 nekwand receives the
802.11 link measurement through the
MIH_Link_Parameters_Report.indication and acquird® neighboring
network information the MIH_Get_Information.confirm

2) When the Link_Going_Down event happens on theeru 802.11 network,
the Mobile Node performs the MIH_Link_Actions.regti¢o scan the link
status of the candidate networks. The mobile nodeoders the 802.16
network and can acquire the candidate 802.16 nétwoDL_MAP,
UL_MAP, DCD and parameters.

3) The Mobile Node identifies the resource avalili#pstatus of the candidate
network by sending MIH_MN_HO_Candidate_Query messag the
Serving PoS. When the Serving PoS receives
MIH_MN_HO_Candidate_Query request message froniMhbbile Node, it
retrieves resource information from target netwoilky sending
MIH_N2N_HO_Query_Resources message to the PoSshencandidate
networks.

4) Based on resource availability and other sebectcriteria the 802.16
network is selected as the target the handoverta@dobile Node sends
MIH_MN_HO_Commit request message to the Serving Pa$fy the
decided target network information. The Serving PeServes the resource
at the target network through MIH_N2N_HO_Commit seges.

5) The Mobile Node commits a link switch to the 802 interface and the new
layer 2 connection for target 802.16 network isabshed. The Mobile IP
procedures are carried out between the Mobile aedB02.16 network. As
a result of that, the active sessions are now ethitbver to the 802.16
network.

6) The Mobile Node sends the MIH_MN_HO_Completeuest message to
the Serving PoS on the 802.16 network and thatiBgm®oS exchanges the
MIH_N2N_HO_Complete messages with the previous Rb& 802.11
network to release the resource that was reser@etheé Mobile Node on
that network.
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Figura 45: Example handover flow chart between 8021 and 802.16
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Figura 46: Example handover flow chart between 8021 and 802.16 (cont.)
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Figura 47: Example handover flow chart between 8021 and 802.16 (cont.)
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Figura 48: Example handover flow chart between 8021 and 802.16 (cont.)
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B.4 Example handover flow chart for Proxy Mobile IR/6

B.4.1 Network-initiated handover procedures

Figura 49 and Figura 50 show a network-initiated handovewflchart for
Proxy Mobile IPv6 (PMIPv6), which is currently undetandardization for
supporting a local mobility in IETF NetLMM WorkinGroup (Although the Proxy
Mobile IP is under standardization, its overall vilois already defined. The
following handover flow refers to the overall flow)he handover flow operates as
follows:

1)

2)

3)

4)

5)

6)

7)

The MN receives packets through both the MoBiteess Gateway (MAG)
1 located in the serving network and the Local MitpiAnchor (LMA),
which are primary components of the PMIPV6.

The Serving PoS queries the Information Sereegeét information about
available neighboring networks.

The Serving PoS triggers a network-initiated d@arer by sending the
MIH_Net HO_Candidate_Query request message to thié Whe MN

responds with the MIH_Net HO_Candidate _Query respommessage,
which contains MN's acknowledgement about the haadanitiation and
its preferred link and PoS lists.

The Serving PoS sends the MIH_N2N_HO_Query Resourequest

messages to different Candidate PoSs (can be rharedne) to query the
availability of the resource at candidate networkée Candidate PoSs
respond by sending the MIH_N2N_HO_Query_Resoursporse message
to the Serving PoS. The Serving PoS decides orhémelover target based
on the resource availability information of candelaetworks informed by
the MIH_N2N_HO_Query_Resource response message.

The Serving PoS informs the decided Target R@S Candidate Network 1
in the

Figura 49, where MAG2 is located) of the handover commitmemid
requests the Target PoS to prepare resources éantoming MN through
sending the MIH_N2N_HO_Commit request message. Theget PoS
replies to the result of the handover commitmerd eesource preparation
by sending an MIH_N2N_HO_Commit response messdgpolf receiving
the MIH_N2N_HO_Commit request message, the PMIPiént in the
Target PoS queries the incoming MN's profile toAeA server and sends
a Proxy Binding Update in order to register thealoan of the MN in
advance. The PMIPv6 client in the Target PoS bsftee packets received
from the LMA until the MN attaches to the Target®®p

The Serving PoS requests the MN to perform haeddo the decided
Target PoS by sending the MIH_Net_  HO_Commit requastsage. The
MN replies with the result of the handover committhdy sending an
MIH_Net_ HO_Commit response message.
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8)

9)

Upon detecting the MN's detachment, the PMIP#nt in the Serving PoS
terminates its current binding of the MN via serglia Proxy Binding
Update with Lifetime set to 0 and requests the LNWAbuffer packets
destined for the MN.

Once the MN establishes Layer 2 connection éTarget PoS, the PMIPv6
client in the Target PoS registers the current MNtation to the LMA by
sending a Proxy Binding Update message. The LMAatgsl its Binding
Cache Entry with the Proxy Binding Update messaue then replies with
a Proxy Binding Acknowledgement message. The LMAwgrds the
buffered packets.

10) After receiving the Proxy Binding Acknowledgemienessage, the PMIPv6

client sends a Router Advertisement message toMhNe The Router

Advertisement is constructed with the MN's inforipatobtained from the
policy server and the LMA. It can be solicited byRauter Solicitation

message from the MN or periodically transmittedeTIN configures IP

addresses on its interface, which is currently usedonnect to the Target
PoS, with the received Router Advertisement mess@yee the PMIPv6
procedures are completed, the MN receives packetaugh both MAG 2

and LMA.

11)After the PMIPv6 execution, the Target PoS sendhe

MIH_N2N_HO_Complete request message to the previ®essing PoS.
The previous Serving PoS responds to the messageéh van
MIH_N2N_HO_Complete response message.
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Figura 49: Network-initiated handover procedure. PMPv6
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Figura 50: Network-initiated handover procedure. PMPv6 (cont.)
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B.4.2 Mobile-initiated handover procedures

Figura 51 and Figura 52 show a mobile-initiateddwrer flow chart for Proxy
Mobile IPv6 (PMIPv6), which is currently under stirdization for supporting a
local mobility in IETF NetLMM Working Group (Althogh the Proxy Mobile IP is
under standardization, its overall flow is alreatifined. Following handover flow
refers to the overall flow). The handover flow opies as follows:

1)

2)

3)

4)

5)

6)

7)

MN receives packets through both Mobile Accesate®ay (MAG) 1
located in the serving network and Local Mobilitywéhor (LMA), which
are primary components of the PMIPV6.

The MN queries the Information Server to genniation about available
neighboring networks. This information query candigempted as soon as
the MN attaches to a new serving network or pedally for refreshing the

information.

MN sends the MIH_MN_HO_Candidate_Query requesssage to the
Serving PoS for triggering a mobile-initiated hamdn This message
contains requirements for potential candidate net®.o

The Serving PoS sends the MIH_N2N_HO_Query Resourequest
messages to the informed Candidate PoSs (can be than one) in order
to query the availability of the resource at thendidate networks. The
Candidate PoS responds by sending the MIH_N2N_H@r@uwResource
response message to the Serving PoS. The ServiggiPdurn sends
MIH_MN_HO_Candidate_Query response message to tNe Mnally, the
MN decides the handover target based on the re$sytiery about resource
availability at the candidate networks.

The MN sends the MIH_MN_HO_Commit request messtg notify the

Serving PoS of the decided target network infororatiThe Serving PoS
reserves the resource at the target network thradigh N2N_HO_Commit

messages. Upon receiving the MIH_N2N_HO_Commit esqumessage,
PMIPv6 client as MIH User in the target PoS quetites incoming MN's

profile to a policy store such as AAA server. Asesult, the Target PoS
obtains MN's information for PMIP processes in at& (Upon receiving
the MIH_N2N_HO_Commit request message, PMIPv6 tliarnthe Target

PoS queries the incoming MN's profile to an AAAsarand sends Proxy
Binding Update in order to register the locationtleé MN in advance. The
PMIPv6 client in the Target PoS also buffers thekeds received from
LMA until the MN attaches to the Target PoS.)

The Target PoS replies to the Serving PoS whth result of the resource
preparation by sending MIH_N2N_HO_Commit responsssage.

The MN performs handover to the specified netwiype and PoA by the
MIH_Link_Actions.request primitive. Upon detectiMN's detachment, the
PMIPv6 client in the Serving PoS terminates itsreat binding of the MN
via sending Proxy Binding Update with Lifetime $etO and requests LMA
to buffer packets destined for the MN.
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8)

9)

Once the MN establishes the layer 2 connectiothné Target PoS, PMIPv6
client as MIH User in the Target PoS registersahaent MN's location to
LMA by sending a Proxy Binding Update message. TMA updates its
Binding Cache Entry with the Proxy Binding Updateessage and then
replies with Proxy Binding Acknowledgement messagée LMA also
forwards the buffered packets.

After receiving the Proxy Binding Acknowledgentenessage, the PMIPv6
client sends a Router Advertisement message toMhe The Router
Advertisement is constructed with the MN's informatobtained from the
policy server and LMA. It can be solicited by a R&wuSolicitation message
from the MN or periodically transmitted. MN configas IP addresses on its
interface, which is currently used to connect te fharget PoS, with the
received Router Advertisement message. Once thePRP®&lprocedures are
completed, the MN receives packets through both MA&d LMA

10)After the PMIPv6 execution, the Target PoS sendhe

MIH_N2N_HO_Complete request message to the previ®essing PoS.
The previous Serving PoS responds to the messageéh van
MIH_N2N_HO_Complete response message.
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Figura 51: Mobile-initiated handover procedure. MIPv6
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Figura 52: Mobile-initiated handover procedure. MIPv6 (cont.)
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B.4.3 Mobile-initiated handover for break before m&e case

Figura 53 and Figura 54 show a mobile-initiateddwrer flow chart for Proxy
Mobile IPv6 (PMIPv6). In this case the MN looses itonnectivity with the
serving PoA before the target POA can be notifiddtlee MN’s decision to
handover. However, the MN discovers the target Pestablishes connectivity
with the target POA and then the target PoA natifite serving PoA of the
handover completion. PMIPv6 signaling is then coengdl and the packets are then
forwarded to the MN's new location. The handovewnfloperates as follows:

1) The MN receives packets through both Mobile Ax&ateway (MAG) 1
located in the serving network and Local Mobilityhwéhor (LMA), which
are primary components of the PMIPV6.

2) The MN queries the Information Server to gebnniiation about available
neighboring networks. This information query candigempted as soon as
the MN attaches to a new serving network or pedally for refreshing the
information.

3) The MN sends the MIH_MN_HO_Candidate_Query refjueessage to the
Serving PoS for triggering a mobile-initiated hamdn This message
contains requirements for potential candidate net®.o

4) The Serving PoS sends the MIH_N2N_HO_Query Resourequest
messages to the informed Candidate PoSs (can be than one) in order
to query the availability of the resource at thenxdidate networks. The
Candidate PoS responds by sending the MIH_N2N_H@r@uwResource
response message to the Serving PoS. The ServiggiPdurn sends
MIH_MN_HO_Candidate_Query response message to tNe Mnally, the
MN decides on the handover target based on theltre$uquery about
resource availability at the candidate networks.

5) The MN unexpectedly looses connectivity with teerving PoS. Upon
detecting MN's detachment, PMIPv6 client in thev@®g PoS terminates a
current binding of the MN via sending a Proxy Bimgi Update with
Lifetime set to 0 and requests the LMA to buffeckets destined for the
MN.

6) The loss of the link connectivity triggers anHlLink_Down event on the
MN. Later the MN receives an MIH_Link_Up event whdre WLAN L2
connection is established.

7) Once the MN establishes the layer 2 connectmrihe Target PoS, the
PMIPV6 client as an MIH User in the Target PoS s&gyis the current MN's
location to the LMA by sending a Proxy Binding Upelanessage. The
LMA updates its Binding Cache Entry with the ProBynding Update
message and then replies with Proxy Binding Ackremlgement message.

8) After receiving the Proxy Binding Acknowledgemenessage, the PMIPv6
client sends a Router Advertisement message toMMNe The Router
Advertisement is constructed with the MN's inforipatobtained from the
policy server and LMA. It can be solicited by a RewuSolicitation message
from the MN or periodically transmitted. The MN dagures IP addresses
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9)

on its interface, which is currently used to cornniecthe Target PoS, with
the received Router Advertisement message. Onc® € v6 procedures
are completed, the MN receives packets through bbAls 2 and LMA.

After the PMIPv6 execution, the Target PoS sendbe
MIH_N2N_HO_Complete request message to the previ®essing PoS.
The previous Serving PoS responds to the messageh wi
MIH_N2N_HO_Complete response message.
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Figura 53: Mobile-initiated handover for break before make case
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Figura 54: Mobile-initiated handover for break before make case (cont.)
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B.5 Network selection in 802.11 (WLAN) using 802.21

Figura 55 shows the general topology of an 802WILAN) network operating
with an 802.21 MIIS. The steps in network selectaanshown in Figura 56 are as
follows:

1)

2)

3)

4)

Pre-configuration: The AP is pre-configured witldvertising protocol
identifier (APID) of choice and is pre-configured tise 802.21 MIIS. The
AP discovers the MIIS through a variety of diffetenechanisms that are
outside the scope of specification. The maximumgtenof response
messages from MIIS is also set. The AP communicaids MIIS at L2 or
at L3 using a protocol defined elsewhere.

Discover AP/Access Network Capabilities: The #¢hds out a beacon with
Interworking set in the extended capabilities imiation element and APID
set to GAS (Generic Advertisement Service). The Sdiscovers access
network capabilities by listening to beacons ocould also send a probe
request and discover access network capabilitie®ugh the probe
response.

Query list of subscription service provider netks (SSPNs). The STA
sends out a query asking for a list of availablé®SS. The query is defined
using an 802.21 specific MIH frame. The MIH fransethen relayed by the
AP to the MIIS. Meanwhile the AP sends out thei&litGAS response to
the STA with initial delay (comeback delay).

GAS response: The MIIS interprets the query asitieves the response
either from local or remote repository. It then ksadhe response in an
appropriate MIH frame and sends it to the AP. Sqbsatly when the STA
sends the GAS comeback request to the AP, the ABorals with the
available information in the MIH frame. The STA theetrieves the
information out of the MIH frame and obtains thesaer to the query.

NAP Core Network SSPN #1
# A
AAA Proxy MIH Protocol | f”&
-AAA
802.21 local |5 |
Internet ,
MIH Protocol MIH Protocol | MIH Frotacol
Hotspot-1 R .
asp o —~ 8022115
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MAP: Metwork Access Provider

Mobile Devices with WLAN

Figura 55: Network selection in WLAN with 802.11 and 802.21
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Listado de acronimos y abreviaturas

2G Second Generation

3G Third Generation

3GPP Third Generation Partnership Project

3GPP2 Third Generation Partnership Project 2

A4C Authentication, Authorization, Accounting, Auithg, Charging
AAA Authentication, Authorization, and Accounting
ANDSF Access Network Discovery and Selection Fuortti
BCP Business Continuity Plan

BSS Business Support System

C_SAP Control Service Access Point

CoS Class of Service

DAD Duplicate Address Detection

DAIDALOS Daidalos: Designing Advanced network Irfeces for the
Delivery and Administration of Location independe@iptimized
personal Services

DECT Digital Enhanced Cordless Telecommunications
DHCP Dynamic Host Configuration Protocol
DNA Detection Network Attachment

DNS Domain Name System

DOCSIS Data Over Cable Service Interface Specifcat
DSLAM Digital Subscriber Line Access Multiplexer
DSMIP Dual Stack Mobile IP

E-UTRAN Evolved UTRAN

EPC Evolved Packet Core

ESS Extended Service Set

FMC Fixed-Mobile Convergence

FMCA Fixed-Mobile Convergence Alliance
FMIPv6 Fast Handovers for Mobile IPv6

GPRS General Packet Radio Service

GPS Global Positioning System

GRE Generic Routing Encapsulation

GSM Global System for Mobile communication
HA Home Agent

HIP Host Identity Protocol

HMIPv6 Hierarchical Mobile IPv6

HSDPA High-Speed Downlink Packet Access
HSPA High Speed Packet Access
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MARQS

MEGACO
MEXT
MIB

MIH
MIHF
MIIS
MIP4
MIP6
MIPSHOP
MLME
MME

MN

MNO

MR
MSGCF
NAT
NCMS

Internet Assignment Numbers Authority
Interactive Connectivity Establishment
Information Element

Institute of Electrical and Electronics Engams
Internet Engineering Task Force

Internet Key Exchange version 2

IP Multimedia Subsystem

Internet Protocol

IP Television

Information Server

International Telecommunication Union-Telecomnication
Layer 2 (MAC and or LLC)

Local Area Network

Link Layer Discovery Protocol

Local Mobility Anchor

Logical link control Service Access Point
Long Term Evolution

Management Service Access Point

Medium Access Control

Mobile Access Gateway

Mobility Management, AAA, Resource ManagemepbS and
Security

Media Gateway Control Protocol
Mobility Extensions for IPv6
Management Information Base

Media Independent Handover

Media Independent Handover Function
Media Independent Information Service
Mobility for IPv4

Mobility for IPv6

Mobility for IP:Performance, Signaling aHdndoff Optimization

MAC Layer Management Entity

Mobility Management Entity

Mobile Node

Mobile Network Operator

Mobile Router

MAC State Generic Convergence Function
Network Address Translation

Network Control and Management System
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NEMO Network Mobility

NETLMM Network-based Localized Mobility Management
NGN Next Generation Network

0SS Operational Support System

PDA Personal Digital Assistant

PHY Physical Layer

PLME Physical Layer Management Entity

PMIPv6 Proxy Mobile IPv6

PoA Point of Attachment

PSTN Public Switched Telephone Network

QoS Quality of Service

RADIUS Remote Authentication Dial In User Service
RFC Request for Comments

RTP Real-time Transport Protocol

RTSP Real-time Streaming Protocol

SAP Service Access Point

SDP Session Description Protocol

SDU Service Data Unit

SeND Secure Neighbor Discovery

SIB Seamless Integration of Broadcast

SIP Session Initiation Protocol

SLA Service Level Agreement

SME Station Management Entity

SMiv2 Structure of Management Information version 2
SOAP Simple Object Access Protocol

TCP Transmission Control Protocol

UDP User Datagram Protocol

UMTS Universal Mobile Telecommunication Service
UTRAN UMTS Terrestrial Radio Access Network
USP Ubiquitous and Seamless Pervasiveness
VID Virtual Identity

VNO Virtual Network Operator

VolP Voice over IP

VPN Virtual Private Network

WAN Wide Area Network

WG Working Group

WLAN Wireless Local Area Network

XML eXtensible Mark-up Language

159



Referencias

[1]

[2]

[3]
[4]

[5]
[6]
[7]
[8]

[9]

[10]

[11]

[12]
[13]
[14]
[15]
[16]

[17]

Wikipedia, Redes de Siguiente Generacion, :Mép.wikipedia.org/wiki/
Red_de_siguiente_generaci%C3%B3n

Carlos J. Bernardos, Ignacio Soto and Marial@din, “IPv6 Network Mobility”,
http://www.cisco.com/web/about/ac123/acl147/archiveslies/ipj_102/102
_ipv6.html

Detecting Network Attachment (DNA) Working Gnou http://www.ietf.org/
html.charters/dna-charter.html

DNA Working Group, “Tentative Options for Linkayer Addresses in IPv6
Neighbour Discovery” http://www.ietf.org/internetadts/draft-ietf-dna-
tentative-02.txt

DNA Working Group, “Simple procedures for Detieg Network Attachment in
IPv6” http://www.ietf.org/internet-drafts/draft-fetina-simple-06.txt

DNA Working Group, “Goals of Detecting Networkttachment in IPv6”
http://lwww.ietf.org/rfc/rfc4135.txt

DNA Working Group, “Link-layer Event Notificadns for Detecting Network
Attachments” http://lwww.ietf.org/rfc/rfc4957.txt

Mobility for IPv4 (MIP4) Working Group,
http://www.ietf.org/html.charters/mip4-charter.html

MIP4 Working Group, “The Definitions of ManageObjects for IP Mobility
Support using SMIv2, revised "http://www.ietf.ongiernet-drafts/draft-ietf-
mip4-rfc2006bis-06.txt

MIP4 Working Group, “Generic Notification Msage for Mobile IPv4”
http://lwww.ietf.org/internet-drafts/draft-ietf-mipgeneric-notification-
message-08.txt

MIP4 Working Group, “The Definitions of Manad Objects for Mobile IP UDP
Tunneling”  http://www.ietf.org/internet-drafts/dtaetf-mip4-udptunnel-
mib-02.txt

MIP4 Working Group, “Mobile IPv4 Extension rfoAAA Network Access
Identifiers” http://www.ietf.org/rfc/rfc3846.txt

MIP4 Working Group, “Authentication, Authoation, and Accounting (AAA)
Registration Keys for Mobile IPv4”http://www.iettg/rfc/rfc3957.txt

MIP4 Working Group, “Experimental Message,ténsion and Error Codes for
Mobile IPv4” http://www.ietf.org/rfc/rfc4064.txt

MIP4 Working Group, “Problem Statement: Ma@ilPv4 Traversal of Virtual
Private Network (VPN) Gateways” http://www.ietf.dnfg/rfc4093.txt

MIP4 Working Group, “Mobile IPv4 Dynamic Homégent Assignment’
http://www.ietf.org/rfc/rfc4433.txt

MIP4 Working Group, “Foreign Agent Error Exigon for Mobile 1Pv4”
http://www.ietf.org/rfc/rfc4636.txt

160



[18]
[19]
[20]
[21]
[22]
[23]
[24]
[25]

[26]

[27]
[28]
[29]
[30]
[31]
[32]
[33]
[34]
[35]
[36]

[37]

MIP4 Working Group, “Mobile IPv4 Challenge/B®nse Extensions”
http://www.ietf.org/rfc/rfc4721.txt

MIP4  Working  Group, “Mobile IPv4  Regional Rstation”
http://www.ietf.org/rfc/rfc4857.txt

MIP4 Working Group, “Mobile IPv4 Message @8gi Extension”
http://www.ietf.org/rfc/rfc4917.txt

MIP4  Working Group, “Low-Latency Handoffs inMobile IPv4”
http://www.ietf.org/rfc/rfc4881.txt

MIP4  Working  Group, “Mobile IPv4  RADIUS req@ments”
http://www.ietf.org/rfc/rfc5030.txt

MIP4 Working Group, “Mobile IPv4 Fast Handosgér
http://www.ietf.org/rfc/rfc4988.txt

MIP4 Working Group, “Network Mobility (NEMO) Kensions for Mobile IPv4”
http://www.ietf.org/rfc/rfc5177.txt

MIP4 Working Group, “Mobile IPv4 Traversal rass IPsec-Based VPN
Gateways” http://www.ietf.org/rfc/rfc5265.txt

MIP4 Working Group, “Secure Connectivity aibbility Using Mobile 1Pv4
and IKEV2 Mobility and Multihoming (MOBIKE)”
http://lwww.ietf.org/rfc/rfc5266.txt

MIP4 Working Group, “Dual-Stack Mobile IPv4”
http://www.ietf.org/rfc/rfc5454.txt
Mobility for IPv6 (MIP6) Working Group,

http://www.ietf.org/html.charters/OLD/mip6-charteiml|

MIP6 Working Group, “Using IPsec to Protecoblle IPv6 Signaling between
Mobile Nodes and Home Agents” http://www.ietf.ofg/rfc3776.txt

MIP6 Working Group, “Mobility Support in IPv6”
http://lwww.ietf.org/rfc/rfc3775.txt

MIP6 Working Group, “Mobile Node Identifier ghion for Mobile IPv6
(MIPVv6)” http://www.ietf.org/rfc/rfc4283.txt

MIP6 Working Group, “Mobile IP version 6 Re&uOptimization Security Design
Background” http://www.ietf.org/rfc/rfc4225.txt

MIP6 Working Group, “Authentication Protocolfor Mobile IPv6”
http://www.ietf.org/rfc/rfc4285.txt

MIP6 Working Group, “Mobile IPv6 Managementnférmation Base”
http://lwww.ietf.org/rfc/rfc4295.txt

MIP6 Working Group, “Mobile IPv6 and Firewsll Problem Statement”
http://lwww.ietf.org/rfc/rfc4487 .txt

MIP6 Working Group, “Securing Mobile IPv6 ReuOptimization Using a Static
Shared Key” http://www.ietf.org/rfc/rfc4449.txt

MIP6 Working Group, “Extension to Sockets AHbr Mobile IPv6”
http://lwww.ietf.org/rfc/rfc4584.txt

161



[38]
[39]
[40]
[41]
[42]
[43]
[44]
[45]

[46]

[47]

[48]

[49]

[50]

[51]
[52]
[53]
[54]

[55]

MIP6 Working Group, “Problem Statement for ot&trapping Mobile IPv6”
http://www.ietf.org/rfc/rfc4640.txt

MIP6 Working Group, “Mobile IPv6 Operation thilKEv2 and the revised IPsec
Architecture” http://www.ietf.org/rfc/rfc4877 .txt

MIP6 Working Group, “IP Address Location Paisy and Mobile IPv6: Problem
Statement” http://www.ietf.org/rfc/rfc4882.txt

MIP6 Working Group, “Problem Statement: Duabtack Mobility”
http://lwww.ietf.org/rfc/rfc4977.txt

MIP6 Working Group, “Mobile IPv6 bootstrapginin split scenario”
http://www.ietf.org/rfc/rfc5026.txt

MIP6  Working  Group, “Mobile IPv6 Experimental Messages”
http://www.ietf.org/rfc/rfc5096.txt

MIP6  Working Group, “Mobile IPv6 Vendor Spéci Option”
http://lwww.ietf.org/rfc/rfc5094.txt

Mobility for IP: Performance, Signaling andahtloff Optimization (MIPSHOP)
Working Group, http://www.ietf.org/html.chartersfoshop-charter.html

MIPSHOP Working Group, “IEEE 802.21 Mobiliyervices Framework Design
(MSFD)” http://www.ietf.org/internet-drafts/drafetf-mipshop-mstp-
solution-12.txt

MIPSHOP Working Group, “Dynamic Host Configmion Protocol (DHCPv4
and DHCPv6) Options for IEEE 802.21 Mobility Seesc (MoS)
Discovery” http://www.ietf.org/internet-drafts/dtaetf-mipshop-mos-dhcp-
options-14.txt

MIPSHOP Working Group, “Locating IEEE 802.2obility Servers using
DNS” http://www.ietf.org/internet-drafts/draft-iethipshop-mos-dns-
discovery-05.txt

MIPSHOP Working Group, “Fast Handovers foro®r Mobile IPv6”
http://www.ietf.org/internet-drafts/draft-ietf-mipsp-pfmipv6-04.txt

MIPSHOP Working Group, “Transient Binding folProxy Mobile [Pv6”
http://www.ietf.org/internet-drafts/draft-ietf-mipep-transient-bce-pmipv6-
02.txt

MIPSHOP  Working Group, “Mobile IPv6 Fast  Hanwrs”
http://www.ietf.org/internet-drafts/draft-ietf-mipep-rfc5268bis-01.txt

MIPSHOP Working Group, “Mobile IPv6 Fast Hantrs for 802.11 Networks”
http://lwww.ietf.org/rfc/rfc4260.txt

MIPSHOP Working Group, “Enhanced Route Opgation for Mobile IPv6”
http://www.ietf.org/rfc/rfc4866.txt

MIPSHOP Working Group, “Mobility Services Thrsport: Problem Statement”
http://www.ietf.org/rfc/rfc5164.txt

MIPSHOP Working Group, “Mobile IPv6 Fast Haners over IEEE 802.16e
Networks” http://www.ietf.org/rfc/rfc5270.txt

162



[56]

[57]

[58]
[59]
[60]
[61]
[62]
[63]
[64]
[65]
[66]
[67]
[68]

[69]

[70]

[71]

[72]

[73]

MIPSHOP Working Group, “Mobile IPv6 Fast Hanwkrs for 3G CDMA
Networks” http://www.ietf.org/rfc/rfc5271.txt

MIPSHOP Working Group, “Distributing a Symmiet Fast Mobile IPv6
(FMIPv6) Handover Key Using SEcure Neighbor Disagv€éSEND) ”
http://www.ietf.org/rfc/rfc5269.txt

MIPSHOP Working Group, “Mobile IPv6 Fast Hawrs (RFC 5268)”
http://www.ietf.org/rfc/rfc4068.txt

MIPSHOP Working Group, “Hierarchical Mobild>¥6 Mobility Management
(RFC 5380) obsoletes RFC 4140” http://www.ietf.digffc4140.txt

Network Mobility Working Group, http://www.téorg/html.charters/OLD/nemo-
charter.html

NEMO Working Group, “Network Mobility (NEMO)Basic Support Protocol
(RFC 3963)” http://www.ietf.org/rfc/rfc3963.txt

NEMO Working Group, “Network Mobility Route @imization Solution Space
Analysis (RFC 4889)” http://www.ietf.org/rfc/rfc488xt

NEMO Working Group, “Network Mobility Route @imization Problem
Statement (RFC 4888)” http://www.ietf.org/rfc/rf@@B txt

NEMO Working Group, “Network Mobility Home Neork Models (RFC
4887)" http:/lwww.ietf.org/rfc/rfc4887.txt

NEMO Working Group, “Network Mobility SupporGoals and Requirements
(RFC 4886)” http://www.ietf.org/rfc/rfc4886.txt

NEMO Working Group, “Network Mobility Suppoierminology (RFC 4885)”
http://www.ietf.org/rfc/rfc4885.txt

NEMO Working Group, “Analysis of Multihomingn Network Mobility Support
(RFC 4980)” http://www.ietf.org/rfc/rfc4980.txt

Network- Based Localized Mobility ManagemenwWorking Group,
http://www.ietf.org/html.charters/netimm-chartentht

NETLMM Working Group, “IPv4 Support for ProxyMobile IPv6”,
http://www.ietf.org/internet-drafts/draft-ietf-netin-pmip6-ipv4-support-
12.txt

NETLMM Working Group, “GRE Key Option for Pxy Mobile IPv6”,
http://www.ietf.org/internet-drafts/draft-ietf-netin-grekey-option-09.txt

NETLMM Working Group, “Heartbeat Mechanismrfd@roxy Mobile IPv6”
http://lwww.ietf.org/internet-drafts/draft-ietf-netin-pmipv6-heartbeat-
07.txt

NETLMM Working Group, “Interactions betweeMiPv6 and MIPv6: scenarios
and related issues” http://lwww.ietf.org/internegdtis/draft-ietf-netimm-
mip-interactions-04.txt

NETLMM Working Group, “LMA Discovery for Prox Mobile IPv6”
http://wwwe.ietf.org/internet-drafts/draft-ietf-netin-Ima-discovery-00.txt

163



[74]

[75]

[76]

[77]
[78]

[79]

[80]

[81]

[82]
[83]
[84]
[85]

[86]

[87]
[88]
[89]
[90]

[91]

NETLMM Working Group, “Security Threats to Neork-Based Localized
Mobility Management (NETLMM) (RFC 4832)”
http://www.ietf.org/rfc/rfc4832.txt

NETLMM Working Group, “Goals for Network-badelLocalized Mobility
Management (NETLMM) (RFC 4831)” http://www.ietf.drg/rfc4831.txt

NETLMM Working Group, “Problem Statement fdvetwork-based Localized
Mobility Management (NETLMM) (RFC 4830)”
http://www.ietf.org/rfc/rfc4830.txt

NETLMM  Working Group, “Proxy Mobile IPv6 (RFC 5213)”
http://www.ietf.org/rfc/rfc5213.txt

Host Identity Protocol Working Group, httpuldw.ietf.org/html.charters/hip-
charter.html

HIP Working Group, “Basic HIP Extensions foraversal of Network Address
Translators” http://www.ietf.org/internet-draftsédi-ietf-hip-nat-traversal-
06.txt

HIP Working Group, “Basic Socket Interface témsions for Host Identity
Protocol (HIP)” http://www.ietf.org/internet-draftiraft-ietf-hip-native-api-
06.txt

HIP Working Group, “HIP BONE: Host Identityrétocol (HIP) Based Overlay
Networking Environment” http://www.ietf.org/intertrdrafts/draft-ietf-hip-
bone-01.txt

HIP Working Group, “Host Identity Protocol [P) Architecture (RFC 4423)”
http://www.ietf.org/rfc/rfc4423.txt

HIP  Working  Group, “Host Identity Protocol @&  5201)”
http://wwwe.ietf.org/rfc/rfc5201.txt

HIP Working Group, “Host Identity Protocol [P) Domain Name System (DNS)
Extensions (RFC 5205)” http://www.ietf.org/rfc/rf285.txt

HIP Working Group, “Host Identity Protocol [P) Registration Extension (RFC
5203)” http://www.ietf.org/rfc/rfc5203.txt

HIP Working Group, “Using the Encapsulatingc8rity Payload (ESP) Transport
Format with the Host Identity Protocol (HIP) (RFC20R)”
http://www.ietf.org/rfc/rfc5202.txt

HIP Working Group, “Host Identity Protocol ([P) Rendezvous Extension (RFC
5204)” http://www.ietf.org/rfc/rfc5204.txt

HIP Working Group, “End-Host Mobility and Mithoming with the Host
Identity Protocol (RFC 5206)” http://www.ietf.orgfrfc5206.txt

HIP Working Group, “Using the Host Identityd®ocol with Legacy Applications
(RFC 5338)” http://www.ietf.org/rfc/rfc5338.txt

Mobility Extensions for Mobile IPv6 http://wmrietf.org/html.charters/mext-
charter.html

MEXT Working Group, “Multiple Care-of Address Registration”
http://www.ietf.org/internet-drafts/draft-ietf-moma6-multiplecoa-14.txt

164



[92] MEXT Working Group, “NEMO Route OptimizationRequirements for
Operational Use in Aeronautics and Space Explaratimbile Networks”
http://wwwe.ietf.org/internet-drafts/draft-ietf-mexgiero-reqs-03.txt

[93] MEXT  Working Group, “AAA Goals  for Mobile P&
http://www.ietf.org/internet-drafts/draft-ietf-mesta-ha-goals-01.txt

[94] MEXT Working Group, “Mobile IPv6 Support foDual Stack Hosts and
Routers” http://www.ietf.org/internet-drafts/draétf-mext-nemo-
vatraversal-10.txt

[95] MEXT Working Group, “Automotive Industry Regiaments for NEMO Route
Optimization”  http://www.ietf.org/internet-draftgfaft-ietf-mext-nemo-ro-
automotive-req-02.txt

[96] MEXT Working Group, “Flow Bindings in MobildPv6 and Nemo Basic
Support”  http://www.ietf.org/internet-drafts/draétf-mext-flow-binding-
02.txt

[97] MEXT Working Group, “Mobility Support in IPvVehttp://www.ietf.org/internet-
drafts/draft-ietf-mext-rfc3775bis-03.txt

[98] MEXT Working Group, “DHCPV6 Prefix Delegation for
NEMO“http://www.ietf.org/internet-drafts/draft-iethext-nemo-pd-02.txt

[99] MEXT Working Group, “Binding Revocation for PV¥6 Mobility”
http://www.ietf.org/internet-drafts/draft-ietf-mekinding-revocation-06.txt

[100] MEXT Working Group, “Guidelines for firewalldministrators regarding MIPv6
traffic”  http://www.ietf.org/internet-drafts/drafetf-mext-firewall-admin-
01.txt

[101] MEXT Working Group, “Guidelines for firewalvendors regarding MIPv6
traffic”  http://lwww.ietf.org/internet-drafts/drafetf-mext-firewall-vendor-
01.txt

[102] MEXT Working Group, “Network Mobility (NEMOManagement Information
Base “, http://www.ietf.org/rfc/rfc5488.txt

[103] FP6 Integrated Project DAIDALOS, http://wwst-daidalos.org/default.htm

[104] Daidalos I, http://www.ist-daidalos.org/dateunblications/flyer/Daidalos_|1_Flyer
pdf, June 2004.

[105] Daidalos I, http://www.ist-daidalos.org/datpublications/flyer/Daidalos_1l1_
Flyer.pdf, October 2006.

[106] Alcate-Lucent, “Alcatel-Lucent Mobility Solions”, http://enterprise.alcatel-
lucent.com/?solution=Mobility&page=Homepage.

[107] Nokia Siemens Networks, “Nokia Siemens Nekgo Fixed-Mobile
Convergence. Executive Summary”,
http://www.nokiasiemensnetworks.com/NR/rdonlyre8&8%461-5270-
41E9-87BB-0501DE210A4F/3000/FMC__ executive_summaifl

[108] Huawei, “Internet mobility solutions. Mobile Broadband solution”,
http://www.huawei.com/core_network/internet_mogilit
_solutions/mobile_broadband_solution.do?card=0

165



[109] Cisco, “Cisco 3300 Series Mobility Services
Engine”,http://www.cisco.com/en/US/products/ps9Oadéx.html

[110] Cisco, “Cisco Mobility Services Architecture”
http://www.cisco.com/en/US/prod/collateral/wirelgs9733/ps9742/white_
paper_c11-478162_ns348_Networking_Solutions_WhapePhtml

[111] British Telecom, “Enterprise Mobile Services”
http://globalservices.bt.com/LeafAction.do?Recordteprise_mobile_serv
ices_solutions_ gbl_en-gbh&Context=Products

[112] France Telecom Group, “Business Everywherehttp://www.orange-
business.com/en/mnc2/mobility/mobile_information/
business_everywhere/index.html

[113] Vodafone, “Built-in mobile broadband. Buit-in  3G”,
http://enterprise.vodafone.com/global/product_sohg/data_connectivity/
builtin_3g/builtin/builtin.jsp

[114] Vodafone, “Built-in  mobile  broadband. Gobi adled laptops”,
http://enterprise.vodafone.com/global/product_sohs/
data_connectivity/builtin_3g/gobi/gobi.jsp

[115] Telefénica, “Facilidad Movilidad. Movilidagara Tarifa Plana Horario Reducido
Telefonica Net”,
http://www.telefonica.es/on/onTOFichaProducto/Osggmento%2BAHOG
%2Bv_idioma%2Bes%2Bv_segest%2BAHOG%2Bv_pagina%2&i2Bv
_producto%2B19140%2BdsCatPrimerNivel%2BINTERNET%2Bwced
e%2Bhome,00.html

[116] Telefénica, “Facilidad Movilidad. Movilidagara Tarifa Plana 24H Telefénica
Net”,
http://www.telefonica.es/on/onTOFichaProducto/Osggmento%2BAHOG
%2Bv_idioma%2Bes%2Bv_segest%2BAHOG%2Bv_pagina%2&i2Bv
_producto%2B24300%2BdsCatPrimerNivel%2BINTERNET%2Bwced
e%2Bhome,00.html

[117] Telefénica, “Facilidad Movilidad. Movilidadpara Tarifa Plana Horario
Comercial Telefonica Net”,
http://www.telefonica.es/on/onTOFichaProducto/Osggmento%2BAHOG
%2Bv_idioma%2Bes%2Bv_segest%2BAHOG%2Bv_pagina%2&i2Bv
_producto%2B25780%2BdsCatPrimerNivel%2BINTERNET%2Bwced
e%2Bhome,00.html

[118] Swisscom, “Swisscom Corporate Access CAA/CNA”
http://www.swisscom.ch/solutions/en/index/produatporate _access.htm.

[119] Swisscom, “Swisscom Mobile Unlimited”, httfpvivw. swisscom.
ch/solutions/en/index/product/mobile-unlimited.htm

[120] Stoke, “Multi-Access Network Mobility Solan Brief’, October 2008,
http://www.stoke.com/Solutions/mobile_anchor.asp

[121] IEEE Computer Society, “Draft Standard foochl and Metropolitan Area
Networks: Media Independent Handover Services”t&aper 2008.

166



[122] Rosenberg, J., Schulzrinne, H., Camarillg, J®hnston, A., Peterson, J., Sparks,
R., Handley, M. and E. Schooler, “SIP: Sessionidhdn Protocol”, RFC
3261, June 2002.

[123] IEEE P802.21/D14 Draft Standard for Locatl &tetropolitan Area Networks:
Media Independent Handover Services

[124] Handley, M. and V. Jacobson, “SDP: Sessiesddiption Protocol”, RFC 2327,
April 1998.

[125] IEEE P802.16g™-2007, IEEE Standard for Laad metropolitan area networks
- Part 16: Air Interface for Fixed and Mobile Brdwshd Wireless Access
Systems - Amendment 3: Management Plane ProcedndeServices.

[126] Stoke, “Stoke OS”, http://www.stoke.com/puats/StokeOS.asp#specs

[127] Stoke, “Multi-Access Network Mobility”,
http://www.stoke.com/Solutions/mobile_anchor.asp

[128] Cheng, Alice Y., Das, Subir, Ohba, Yosihiamd Zuniga, Juan Carlos, “IEEE
802.21 MIH Protocol Test Cases”, August 2009.

[129] Rosenberg, J. and H. Schulzrinne, "An OKaswer Model with
SDP", RFC 3264, June 2002.

[130] IEEE 802.1AB™-2005, IEEE Standard for Locatlanetropolitan area networks
- Station and Media Access Control ConnectivitydDigery.

167



