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Executive Summary

The Broadband Forum (BBF) works towards aligning the telecom industry by defining the
interworking requirements between 3GPP Evolved Packet Core architecture and the Broadband
Forum architecture. This work addresses the industry trend called Fixed/Mobile Convergence.
The main convergence aspects addressed in this document are:

e Converged business and services
e Converged network and infrastructure
e Converged user management and terminals

While the technical work is developed in paralléel in the BBF Technica Committee and in 3GPP,
MR-235 highlights industry trends and business opportunities driving Fixed/Mobile
Convergence. This document presents several technical evolution steps that can be taken from
the present non-converged fixed and mobile networks towards a Fixed/Mobile Converged
network. It also provides an overview of the standardization organizations active in defining the
open-standards that are an essential component to build a profitable and sustainable converged
network, enabling feature rich, interoperable solutions and smooth deployment of novel
customer services.
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1 Introduction

Fixed/Mobile Convergence, Broadband Convergence, network transformation, interworking are
terminol ogies frequently used by the telecommunication industry. The purpose of this Broadband
Forum marketing document is to shed light on this highly popular topic.

MR-235 covers severa areasincluding:
e What is Fixed Mobil Convergence from the Broadband Forum perspective?
e Industry trends and business opportunities when introducing Fixed/M obile Convergence?

e Why are open-standards essential when building a profitable and sustainable converged
network?

e What role does the Broadband Forum play in Fixed/Mobile Convergence?

e What stepsto take from present dedicated separate fixed and mobile networks towards
convergence?

e Therole 3GPP - BBF interworking plays towards achieving Fixed/Mobile Convergence
e Connectivity relation between fixed and mobile architectures

Fixed Mobile Convergence
Overview

Converged services

Converged Converged user

mahagement and
network terminals
and
infrastructure
Converged
business
models
Figure 1-1. Representation of the multiple aspectsincluded in the Fixed/Mobile
Convergence area

The Broadband Forum aim is to align the industry e.g. the interworking between 3GPP Evolved
Packet Core architecture and the Broadband Forum architecture. The Broadband Forum and
3GPP have agreed on a set of use cases to describe possible converged services. MR-235 focuses
on the Broadband Forums activities to create specifications for architectures fulfilling the
requirements from the use cases described in WT-203, Interworking between Next Generation
Fixed and 3GPP Wireless Access [11].
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The Broadband Forum’s approach to specifications has historically been vertica in its nature
(access, technology or service specific) but for convergence a comprehensive end-to-end
horizontal approach, that considers the entire telecom ecosystem, is needed. Bound to its remit,
the Broadband Forum is taking an active part bringing the industry together, aligning the
Fixed/Mobile Convergence (FMC) work.

Interworking has been commonly used by operators to link networks of different types. FMC is
now adding a new dimension on how networks are evolving to reduce cost of ownership and
enabling new business models. Combining network operation and user management subscription
databases offers a number of benefits e.g. simplified charging and billing. Service providers
offering both fixed and mobile services can also benefit by utilizing the same transport network
infrastructure for both kinds of traffic e.g. backhauling mobile broadband. The Broadband Forum
has two marketing documents on this topic:

e MMBI White Paper on Use of MPLS in LTE, February 2010, [1], and
e Useof MPLS Technology in Mobile Backhaul Networks, February 2008, [2].

Fixed/Mobile Convergence means ease of use, aricher telecommunication experience from new
attractive service offerings, and “a life without barriers” for the consumers. For the service
provider, Fixed/Mobile Convergence is the ability to deliver any service, anywhere and via any
access technology. It alows the service provider to apply the best connectivity for optimal
network utilization and enhanced user experience... Full scope of convergence involves many
aspects but the foundation is IP. FMC standardization work is actively ongoing in the Broadband
Forum, 3GPP and IETF.
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2 Opportunitiesfor Fixed/M obile Convergence

The current mega trends can be described as going from single to multiple choices, with many
social communities to choose from, a multitude of devices to fit different personal preferences,
multi heterogeneous networks with a broad service mix, and many business models existing in
parallel. But it all starts with the consumer. The consumer wants a life without barriers. Thisis
where FMC comesin.

flickr

WIKIPEDIA

Figure 2-1. Representation of the end user benefits from Fixed/M obile Conver gence

2.1 Alifewithout barriers, user convenience

User convenience is a fundamental part of driving the mass marketing of broadband services,
especialy as the variety of devices and services continues to grow. User convenience is about
security, simplicity, personalization and look-and-feel. It is about being able to communicate and
reach servicesin a consistent and intuitive way, irrespective of how the user is gaining access. It
is also about the ability to connect a device to a wireless or wired premises network, or to a
mobile network, in a simple, convenient way. These factors are key to enhancing user
satisfaction and minimizing interactions with support centers. The value of such factors grows
with the number of devices supported
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2.2 Alifewithout barriers, ssamless user experience

Converged services must be seamlessly and intuitively accessible across all devices and all
networks. For operators, the introduction of new services and additional network capacity must
incur minimal additional costs.

What is needed is an architecture that enables seamless connectivity across wireline and wireless
access boundaries. This architecture must deliver broadband connectivity and standardized
multimedia services to awide range of devices, including media servers, video cameras, portable
media players, PCs and mobile phones. It must be able to satisfy the consumer electronics
industry’s need to achieve economies of scale, while providing smooth integration with
enterprise environments. It must deliver a solution based on open standards that is acceptable to
all parties. This architecture cultivates a common ecosystem.

The architecture needs to support services that are both affordable for users and profitable for
operators. This means savings must be made in network deployment and operation. There are
fast changes in the Web economy. Therefore, it is crucial to maintain network flexibility to be
able to quickly respond to market demand.

The Broadband Forum and 3GPP have agreed on a set of Fixed/Mobile Convergence use cases.
These use cases are described in the 3GPP liaison [3] to the BBF and the subsequent BBF
working text addressing the technical challenges required to realize such use cases, WT-203. The
following are some of the use cases addressed by 3GPP and BBF

e Internet access with parental control and personal firewall
Voice/ multimedia and charging
Video
3G Femto cell
Application mobility
Dua-WAN connected device
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2.3 FMC Evolution

To reach full convergence, several network functions need to be implemented in a uniform
fashion independent of the access type (fixed or mobile). The introduction of converged network
features can happen in a stepwise process creating the converged user experience in a gradual
way.

In this section we discuss individual network features required for convergence. It is difficult to
give atimeline of introduction, since features can be introduced many different ways depending
on the strategy of the service provider. Not only the order of feature introduction is flexible, but
also the level of integration. Functions common to both fixed and mobile networks can be first
made to interwork between the two parts of the network with a later upgrade to a converged
solution. Alternatively, either a converged solution can be deployed from day one, or
interworking can be kept for very long time.

FMC, by its nature is an area spanning multiple SDOs. Timing is right for the standardization
community to develop standards enabling feature rich, interoperable solutions and smooth
deployment of novel customer services.

24 Separatefix networks and mobile networks

From a network infrastructure perspective, Fixed-line Networks and Mobile Networks have often
been built separately, asillustrated in Figure 2-2 below.

Mobile Network xﬁ)

Mobile
Services

Internet

Fixnet
Services

Fix Network ’ forum

Figure 2-2. Separ ated fix networks and mobile networks
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Here fixed networks are typically owned and operated by fix network operators offering their
dedicated services such as triple-play to their subscribers. In contrast, mobile networks are
typically owned and operated by mobile network operator also offering their dedicated services
to their subscriber. Even in case of a converged network operator, we initialy find dedicated
networks that are operated separately.

2.5 Common Transport

Service providers offering both fixed and mobile services can benefit by utilizing the same
transport network infrastructure for both kinds of traffic. Albeit this often represents a significant
organizational and technical challenge, cost reduction can be significant. Not only by reducing
network management complexity and removing network redundancy, but aso via enabling better
capacity planning and more flexible provisioning. These improvements contribute to reducing
both CAPEX and OPEX. One example of such common transport is mobile backhauling as
defined in the BBF white papers [1] and [2].

Mobile Network x@

Mobile
Services
Internet
Common
transport
Fixnet
Services

Fix Network 4forum

Figure 2-3. Separated fix and mobile access networ ks sharing a common transport

2.6 FMC Connectivity

A first important step towards FMC network convergence appears with the evolution of
smartphones and the demand to increase their coverage into residential homes or other fixed
broadband networks bound locations such as hotspots and enterprises..

Assuming that a smartphone subscriber moves from a 3G macrocell into his home, this device
can now continue service via WiFi or a Femtocell. In this basic FMC scenario the fixed
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broadband networks offers connectivity to the mobile network but provides "best effort” packet
transport only. Dedicated QoS measures may become deployed at very specific points in the
network leading to improved QOoE but we are far away from providing carrier grade end-to-end
guaranteed QoS/QOE. As this basic scenario does not require additional measures in the fixed
broadband networks, early availability in the market can be assumed.

Connectivity to the mobile network can be realized as a simple nomadic access. It can aso be
enriched by additional features such as mobility support, session continuity and automated
access selection. Certain use cases would require mobility or even session continuity. In addition,
since the traffic is going through the same service network, some packet services such as
personal firewalls, header enrichment services (e.g. adding location information) and customized
charging can be continued to be provided to mobile terminals irrespective of access.

Mobile Network x@

Mobile
Services

i

Internet

> best effort
traffic only!

k€
7'y

Fixnet
Services

i e 4
Fix Network forum

Figure 2-4. Connectivity over femto and WiFi

The fixed network can take different roles in providing the connectivity, i.e. it can be a simple
bit-pipe or it can be more involved. Currently the 3GPP Evolved Packet Core standard offers the
following connectivity over aternative access networks.

e Treating the access network as untrusted using an IPsec overlay to reach the mobile core
network. This allows a user to reach mobile network services with little involvement
from the fixed operator.

e Treating the access network as trusted. A trusted scenario enables a more converged
solution for a co-operating fixed and mobile operator, not requiring an IPsec overlay.

e Applying aHome eNodeB (femto cell). Using the access network as a backhauling
service between a 3GPP access network and the mobile core.
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2.7 User subscription management

If an operator operates both fixed and mobile access networks, combining the subscription
databases offers a number of quick benefits, such as lowered OPEX, simplified charging and
billing, better customer experience through a single bill and the ability to offer tariff packages
including fixed and mobile services.

Mobile Network x@

Mobile
Services

7y
1
1
1
A
|
1

Internet

Common
user
database

~

» Femto
> WiFi

D s b R

Fixnet
Services

Fix Network "fomm

Figure 2-5. Common user subscription

2.8 Traffic Offload

Traffic in a converged network is potentially processed by more entities and travels a longer
distance due to the converged functions, such as an anchor point in the mobile network. It may
therefore be desirable to make smart decisions about traffic routing to avoid unnecessary
processing and cost.
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Mobile Network x@

Mobile
:4""4"" Services
1
Y Internet
|
v
1
1
1
v
1
1
1
vyl Offload

Fixnet
Services

Local IP i "
Ao Fix Network forum

Figure 2-6. Traffic offload possibilities between fixed and mobile networks
There are anumber of techniques to offload traffic in a controlled fashion.

e The anchor point nodes in Mobile Core Networks often provide a rich set of packet
control and charging functions not routinely deployed in fixed networks. If such
control is not desired for traffic coming from a fixed access network, it can be more
efficient to avoid going through the Mobile Core Network. For example, in a scenario
with Femto, 3GPP defines Selective IP Traffic Offload (SIPTO) for offloading
selected traffic from the mobile network.

e User devices on acampus or home network may wish to have access to local devices.
Such local access must be possible locally without involving the infrastructure of the
operator. For the Femto case 3GPP has defined Local IP Access (LIPA) allowing UEs
(User Equipment) to connect to local resources (e.g. printer, storage ...) while using
external connectivity (such asweb surfing) in parallel.

2.9 Simultaneous Multi-Access

If atermina device has access to both afixed and a mobile access network at the sametime, itis
logical to provide the ability to use both networks at the same time. If implemented in a seamless
fashion, simultaneous multi-access offers higher overall throughput, more robust networking
experience and allows providing different services over different accesses. The latter may be
used to offer real-time communication services through the mobile access and high volume data
services over the fixed access network if both are available at the same time.
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Mobile Network xﬁ)

Mobile
oo Services
Y Internet
I 3GPP
? —_  Access
1
v
\ A BN WiFi
\ Access
Fixnet
Services

Fix Network "forum

Figure 2-7. Simultaneous multi-access

Most terminals capable of connecting to a cellular access and WiFi at the same time implement
the two radios in paralel, which if the network supports it, allows simultaneous multi-access
through 3GPP and BBF access. It should be noted in these scenarios, the termina has two IP
interfaces, one for each access.

2.10 Policy Control and Resour ce Management

An important aspect of packet networking is to control resource utilization. On one hand thisis
important to be able to provide the right quality of service for each application. On the other
hand it is also important for service providers to manage resources according to their business
policies. Without proper policy control, an operator neither can alow a delay- or bandwidth-
sensitive application such as telephony or video to enjoy sustained high quality, nor can it ensure
the fair use of its network resources or fulfill its SLAS.
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Mobile Network x@

Mobile
D Services
'.b Internet
$ Smart pipe:
| enhanced with
v Policy and QoS
| support
; » Femto
hhihe kg > WiFi
Fixnet

Services

Fix Network " forum

Figure 2-8. Policy control and resour ce management enhanced networks

A proper policy control interworking architecture also alows for providing value-added services
such as parental control or virusfiltering irrespective of mode of access.

Interworking between or convergence of the policy control systems of the fixed and mobile
accesses enables to have uniform Quality of Experience for subscribers and consistent control
over operator resources. Interworking or convergence is aso acritical element to provide a smart
pipe securely, with requested Quality of Service, across all access networks.

2.11 Full ConvergenceVision

The ultimate vision of convergence is a scenario where all the above functions are implemented
by asingle, converged solution.

e A single subscriber database storing uniform identifies, allowing customers to use their
credentials for accessing any service or access.
e A common policy control function governing resource use in all accesses in a uniform
manner.
e A single, converged transport network under unified management.
e Converged services availablein all accesses the same way.
Depending on business models and agreements between service providers, convergence can be
composed of a subset of those major components. In cases where full convergence is not
achievable, interworking functions are deployed.
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~

nl.--— Converged Network with
u converged ... Internet

» User Data

> ldentity Mgmt.
» Transport

» Policy Control
» Mobility

» Applications

Services |

/

Figure 2-9. Full convergence vision
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3 Standardsand global specificationsto assist development of FMC

Fixed/Mobile Convergence (FMC) has been a key topic in several telecom SDOs for a number
of years now. Recently, the 3GPP and the Broadband Forum brought together experts from
3GPP, BBF, ETSI TISPAN, ATIS and other standards bodies, with a shared goa: to start the
process of aigning FMC-related work in each organization to best address both fixed and

wireless networks requirements. A summary of the relevant activities in each of the
aforementioned SDOs follows..

3.1 Broadband Forum

In the context of the multi-services architecture, the Broadband Forum is a standards integrator.
The BBF does not specify protocols or produce primary specifications in general. The BBF
basically makes specifications “work together” by documenting the systems and liaising with
other SDOs to fill identified gaps. In this context, the BBF has engaged in broadband
convergence activities from the perspective of supporting the capability of delivering any
service, anytime, anywhere, via any-access technology.

Evolved Packet System

HSS

PCRF

Operator’s IP
Services
Serving e.g. IMS, PSS etc.)
Mobile Access Gateway PDN
Network + Gateway
Evolved Packet Core soc S2b So*
} components
1 ' ernG ! 3GPP AAA
: SeGW - Server
I SW5[ -[ STa/SWa
|  TTTTT TS m s s mmmmsm—m——— | il N i aluiututel ninintaiutntainintel nintainintatnieiieiaininiaininininis Sl
1
1 " ! S2a BBF defined access
L e ermes = T e ]
\ i BNG BBF AAA
1
\
\ : AN (e.g Fixed Operator
\ : DSLAM/ONT) IP Services
\ 1
1
1
1
1
]
1
I
I

\ Broadband Home Network
\
\
)
\
. |
> ~ 3GPP WiFi TV PC Media Printer
e Femto AP AP Center
~

Figure 3-1. Illustration of the agreed architecture for interworking between 3GPP and BBF (for
details see WT-203)
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The full scope of broadband convergence involves many aspects ultimately dependent on a
common Internet Protocol (1P).

Devices

Access networks

Core networks

Services and applications

The BBF is focusing its present activities on fixed broadband access / mobile broadband core
interworking initiatives (for details see 3GPP TR23.839). For full broadband convergence
approach, including all possible combinations of the abovementioned aspects a comprehensive
end-to-end or horizontal approach that considers the entire telecom ecosystem is needed.
However, thisis beyond the scope of BBF activities at the present time.

3.2 3GPP

3GPP is responsible for defining the requirements, architectures and protocols of the mobile
network starting from GSM to future LTE. In respect to past GSM and UMTS network, from
Rel-8 3GPP defined the Evolved Packet System composed by a new LTE radio access
technology and by an evolution of mobile core network, the Evolved Packet Core [5], capable of
supporting the so-called “non-3GPP access system” [6]. These technologies are all access
technologies not defined by 3GPP, such as WiFi, WiMAX, fixed access, etc. The EPS supports
the session continuity between the 3GPP radio access and the non-3GPP access by means of the
| P-based mobility protocols.

The PCC, which resides in the core network, is the subsystem providing the support for flow
based dynamic QoS and charging providing rules to the access network for managing the mobile
traffic [7]. The PCC is mainly focused on the need of the radio part, where the management of
the resources is more critical due to propagation condition, user mobility, limited bandwidth, etc.

Although the PCC enables the control policy for those non-3GPP technologies, it is assumed that
the SDO responsible for the non-3GPP access endorse the PCC model, or interconnect with it.
Otherwise the policy control is quite limited and only enforced within the mobile core network.
Hence Broadband Forum and 3GPP started the cooperation to enhance the end-to-end policy
control when a 3GPP termina is connected to a BBF access network. The 3GPP work was
initiated in Release-10 and continuesin Release-11.

3.3 ATIS

ATIS took a multi-prong approach to convergence with the establishment of the Exploratory
Group on Convergence (EGC) in 2006 the chartered to define the requirements, architecture and
signaling for convergence to ensure a consistent approach to a converged NGN.

ATIS released the EGC Report and Recommendation, Sept. 2007, providing conclusions and
delineating network requirements needed to enable converged services. The EGC Report has
been applied by ATIS’ committees as the Packet Technologies and Systems Committee (PTSC)
in the development of standards across technology and/or service domains to attain a consistent
approach to convergence.
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In June 2009, ATIS established the Policy Management Focus Group (PM-FG) to address
specific issues related to Packet Processing, Convergence and Policy Charging Control and
issues that have been identified in the ATIS NGN, Convergence efforts, but not addressed by
established ATIS committees. The initial scope of the PM-FG was expanded to consider the
application of operator’s dynamic and provisioned policies in Residential Access Gateways
connecting to user’s home networks (or HNET). In September 2010, ATIS PM-FG released the
fina report defining the following architectural framework for consideration of policy
requirements.

Figure 3-2. lllustration of ATIS PM-FG general network-policy architectural framework

34 ETSI-TISPAN

TISPAN (Telecoms & Internet converged Services & Protocols for Advanced Networks) is the
technical committee within ETSI defining Next Generation Networks (NGNs), Customer
Premises Networks (CPNs) and application subsystems for fixed line networks. TISPAN defines
requirements, architectures and protocols and is currently completing its third release. The
TISPAN architecture is functional, i.e. not bound to specific network nodes. BBF TR-101 [§]
network architecture served as one of the reference architectures for nodal implementations the
functional architecture has to support.

The TISPAN NGN architecture [9] distinguishes between transport and service layer
functionality, consisting of subsystems controlling the transport layer (NASS, Network
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Attachment Subsystem and RACS, Resource and Admission Control Subsystem) and
subsystems providing service layer functionality. NGN Services can either be realized stand-
alone using only transport functionality or on top of these service subsystems. In particular, the
core IMS defined by 3GPP [10] represents a converged service layer subsystem. Since 2008,
TISPAN shares with 3GPP a “common IMS”.

World Class Standards
= Z

NGN architecture in ETSI ES 182 001
ﬁ«{ Applications } (]

Service Layer ‘

; Other

User i Subsystems
service . J
profiles — Core IMS

‘| PSTNASDN
Emulation
Subsystem

Transport [Layer

Network
Attachment Resource and
Subsystem Admission Control

Subsystem

juawdinb3 Jasn

Transport processing functions

) N
hispan
Figure 3-3. lllustration of the ETSI TISPAN NGN architecture.

The RACS - residing in the transport layer — is the NGN Subsystem providing policy control,
resource reservation and admission control to the service layer. It enables the request for and
reservation of transport resources from access and core transport networks it is in charge of
based on dynamic operator policies. RACS functions can be mapped to fixed line network
architectures where needed, depending on network setup and business models. In particular, the
resource control provided by RACS includes points of network interconnection. This enables
end-to-end QoS control across different network domains such as FMC interconnection
scenarios where the TISPAN NGN could serve as backhaul network.

In addition, RACS supports core Border Gateway Services (BGS) including Network Address
Tranglator (NAT) mechanisms. Sharing the IMS with 3GPP, TISPAN covers fixed line network
aspects for operators that use the same converged application platform for both, fixed and mobile
access.
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4 Conclusion and Outlook

The ongoing collaboration between BBF and 3GPP, with support of TISPAN and ATIS, is
targeted to provide an enhanced FMC architecture that can enable both fixed and mobile
operators to manage their networks to deliver services, which are access technology agnostic.
This architecture, combining the 3GPP evolved packet core and BBF multi-service architecture,
alows interworking between mobile and fixed networks in a seamless manner. The main
motivation behind this architecture is to support fixed-mobile convergence (FMC). The ultimate
vision of convergence is a network where all functions are implemented by a single, converged
solution.

This architecture will ultimately implement a single subscriber database storing uniform
identities, alowing customers to use their credentials for any service using any access
technologies, a common policy control function governing resource used in al access
technologies in a uniform manner, and a single converged transport network under unified
management.

The architecture — whether fully converged or including interworking functions —will open the
door for new access independent services. Fixed network operators, mobile network operators, as
well as converged operators will benefit from these services and generate new revenue streams.
The operators can use FMC to its full extent to create differentiated services and utilize it as a
powerful tool to challenge the competition, increase market share and raise ARPU by becoming
a converged telecom infrastructure supplier across fixed and mobile networks and related
services. This is, indeed, the main objective of the BBF ongoing effort in developing such a
unified framework for the industry.

However, depending on business models and regulatory requirements, the target for convergence
between individual mobile and fixed operators need not necessarily be a single, fully converged
network. It may just as well comprise a subset of the steps presented in this white paper.
Interworking functions will then provide the same end user experience.
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5 Referencesand Terminology

5.1 References

The following references are of relevance to this Marketing Report. At the time of publication,
the editions indicated were valid. All references are subject to revision; users of this Marketing
Report are therefore encouraged to investigate the possibility of applying the most recent edition
of the references listed below.

Broadband Forum Marketing Reports can be accessed at
www.broadband-forum.org/marketing/marketingdocuments.php and alist of currently valid
Broadband Forum Technical Reportsis published at www.broadband-forum.org.

Broadband

[1l  MR-238, MMBI White Paper on Use of MPLSin LTE Forum 2010
[2]  Useof MPLS Technology in Mobile Backhaul Networks Eg?lﬁband 2008
[3]  3GPP document 22278 CRO058RL_(Rel-9) S1-084363 Eg?;fqba”d 2008
[4  3GPPTS29.061 3GPP
[5]  3GPPTS23401 3GPP
[6]  3GPPTS23.402 3GPP
[7]  3GPPTS23.203 3GPP
[8]  TR-101: Migration to Ethernet Based DSL Aggregation Eg(r)lﬁband 2006
[91 ETSIES282001 ETSI
[10] ETSI ES282 007 ETS
[11] WT-203: Interworking between Next Generation Fixed and  Broadband
3GPP Wireless Access Forum
5.2 Déefinitions
The following terminology is used throughout this Marketing Report.
Wi-Fi Wi-Fi is a trademark of the Wi-Fi Alliance. The Alliance has generaly enforced its

use to describe only a narrow range of connectivity technologies including wireless
local area network (WLAN) based on the IEEE 802.11 standards, device to device
connectivity, and arange of technologies wide area network (WAN) connections
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5.3 Abbreviations

This Marketing Report uses the following abbreviations:

3GPP
AAA
ARPU
ATIS
BBF
BGS
CAPEX
CPN
EGC
ETS
EPC
EPS
FMC
GSM
HNET
IETF
IMS
IP
LIPA
LTE
MD
MMBI
MPLS
NASS
NAT
NGN
OPEX
PCC
PM-FG
PTSC
QoE
QoS
RACS
SDO
SIPTO
TISPAN
TR
UMTS
WG
WIiMAX
WT
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3 Generation Partnership Project
Authentication, Authorization and Accounting
Average Revenue Per User

Alliance for Telecommunications Industry Solutions
Broadband Forum

Border Gateway Services

Capital Expenditure

Customer Premises Networks

Exploratory Group on Convergence
European Telecommunications Standards Institute
Evolved Packet Core

Evolved Packet System

Fixed/Mobile Convergence

Global System for Mobile Communications
ATIS home networks

Internet Engineering Task Force

IP Multimedia Subsystem

Internet Protocol

Local IP Access

3GPP Long Term Evolution

Marketing Draft

MPLS Mobile Backhaul Initiative
Multiprotocol Label Switching

Network Attachment Subsystem

Network Address Translator

Next Generation Networks

Operational Expenditure

Policy and Charging Control

Policy Management Focus Group

Packet Technologies and Systems Committee
Quality of Experience

Quality of Service

Resource and Admission Control Subsystem
Standards Devel opment Organization
Selective IP Traffic Offload
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Telecoms and Internet converged Services & Protocols for Advanced Networks

Technical Report

Universal Mobile Telecommunications System
Working Group

Worldwide Interoperability for Microwave Access
Working Text
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Notice

The Broadband Forum is a non-profit corporation organized to create guidelines for broadband
network system development and deployment. This Broadband Forum Marketing Report has
been approved by members of the Forum. This Broadband Forum Marketing Report is not
binding on the Broadband Forum, any of its members, or any developer or service provider. This
Broadband Forum Marketing Report is subject to change, but only with approval of members of
the Forum. This Marketing Report is copyrighted by the Broadband Forum, and all rights are
reserved. Portions of this Marketing Report may be copyrighted by Broadband Forum members.

This Broadband Forum Marketing Report is provided AS IS, WITH ALL FAULTS. ANY
PERSON HOLDING A COPYRIGHT IN THIS BROADBAND FORUM MARKETING
REPORT, OR ANY PORTION THEREOF, DISCLAIMSTO THE FULLEST EXTENT
PERMITTED BY LAW ANY REPRESENTATION OR WARRANTY, EXPRESS OR
IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY WARRANTY: :

(A) OF ACCURACY, COMPLETENESS, MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, NON-INFRINGEMENT, OR TITLE;

(B) THAT THE CONTENTS OF THISBROADBAND FORUM MARKETING REPORT
ARE SUITABLE FOR ANY PURPOSE, EVEN IF THAT PURPOSE ISKNOWN TO
THE COPYRIGHT HOLDER;

(C©) THAT THE IMPLEMENTATION OF THE CONTENTS OF THE MARKETING
REPORT WILL NOT INFRINGE ANY THIRD PARTY PATENTS, COPYRIGHTS,
TRADEMARKS OR OTHER RIGHTS.

By using this Broadband Forum Marketing Report, users acknowledge that implementation may
require licenses to patents. The Broadband Forum encourages but does not require its members
to identify such patents. For alist of declarations made by Broadband Forum member
companies, please see http://www.broadband-forum.org. No assuranceis given that licenses to
patents necessary to implement this Marketing Report will be available for license at all or on
reasonabl e and non-discriminatory terms.

ANY PERSON HOLDING A COPYRIGHT IN THISBROADBAND FORUM MARKETING
REPORT, OR ANY PORTION THEREOF, DISCLAIMSTO THE FULLEST EXTENT
PERMITTED BY LAW (A) ANY LIABILITY (INCLUDING DIRECT, INDIRECT, SPECIAL,
OR CONSEQUENTIAL DAMAGES UNDER ANY LEGAL THEORY) ARISING FROM OR
RELATED TO THE USE OF OR RELIANCE UPON THIS MARKETING REPORT; AND (B)
ANY OBLIGATION TO UPDATE OR CORRECT THIS MARKETING REPORT.

Broadband Forum Marketing Reports may be copied, downloaded, stored on a server or
otherwise re-distributed in their entirety only, and may not be modified without the advance
written permission of the Broadband Forum.

The text of this notice must be included in all copies of this Broadband Forum Marketing Report.

End of Broadband Forum Marketing Report MR-235
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