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1. Scope (Informative)

The Open IPTV Forum has developed an end-to-endignlto allow any consumer end-device, compliarthe Open
IPTV Forum specifications, to access enriched adgnalized IPTV services either in a managedrmmamanaged
network.

To that end, the Open IPTV Forum focuses on stalimlag the user-to-network interface (UNI) both fomanaged and a
non-managed network, as depicted in Figure 1-1.

Open IPTV Forum Scope

* This diagram also assumes multiple Managed Networks
and multiple Service Platform Providers via Open Internet

Open IPTV Managed Network 3PP Content
common UNI B R Provider
TCI SPI e cPl
; ACC?SS Service Platform IPTV 4-0—.—
Provider Provider Provider
. SLA
SLA SLA -

>+ 2Qos, Multicast pecd
RS * Delivery of EPGand content binary

* E
The Forum shall UNI (User Network Interface "~< __* Authenication,( biling, etc)
ensure common ( ) n

UNI to support TCI (Transport and Control Interface) O - GM
services from SPI (Service Provider Interface) * Portal site Walled Garden (Consumer
Open Internet and IAI (Internet access Interface) generated
managed network Media)|

environment CPI (Content Provider Interface)

Figure 1-1 Open IPTV Forum scope

Throughout this document, the terms “Open Interaeti “Unmanaged Network” are used interchangeablsefer to the
ability to access any Service Provider using ange&s Network Provider without any quality of seeviuarantees.
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3. Terminology and Conventions (Normative)

3.1 Conventions

All sections and appendixes, except “Scope” antrdbiuction”, are normative, unless they are exgijiéghdicated to be
informative.

3.2 Definitions

Term Definition

Access Network The network infrastructure used to deliver IPTWszas to the Consumer.

The Access Network infrastructure (which may ineldlde Internet) is used for the delivery of theteah
and may include quality of service management suenthat appropriate network resources are availab
for the delivery of the content.

Application Collection of assets and logic that together prexadservice to the User. Assets and logic mayeesid
either in an application Server or in the ITF ottho

Consumer domain The domain where the IPTV services are consumearhnSumer domain can consist of a single termingl
or a network of terminals and related devices éovise consumption.

Consumer Network The local area network in which the IPTV TerminahEtion is located. Consumer Networks include
residential networks, hot spots, hotel networks etc

Consumer(s) See End User(s).

Content An instance of audio, video, audio-video informatior data.

Content Guide An on-screen guide to Scheduled Content and ConteBtemand, allowing a User to navigate, select,
and discover content by time, title, channel, geete

Content on Demand A Content on Demand service is a service whereeaas select the individual content items theytwar]

(CoD) to watch out of the list of available content. Qomgtion of the content is started on user request.

Content Protection Means to protect content from unauthorized usagke as re-distribution, recording, playback, dupglaa
etc

Content Provider Entity that provides Content and associated usgbésrto the IPTV Service Provider.

End User(s) The individual(s) (e.g., members of the same famillgo actually use the IPTV Services.

Internet The Internet is the worldwide, publicly accessibétwork of interconnected computer networks that

transmit data by packet switching using the stashétaternet Protocol (IP).

IPTV Service Provider Entity that offers IPTV Services and which has atractual relationship with the Subscriber.

IPTV Solution The specifications published by the Open IPTV Farum

IPTV Terminal Function | The functionality within the Consumer Network timtesponsible for terminating the media and cdntrp
(ITF) for an IPTV Service.

Local Storage Content storage within the administrative realnthef IPTV Service Provider, but not in their physica
environment (for example, local storage could Iparition of storage located in the residentialvoek
and allocated to the IPTV Service Provider to madl CoD).

Network Personal Video | Provision of PVR functionality whereby the contenstored in the IPTV Service Provider domain. The
Recorder (nPVR) nPVR allows a user to schedule recording of scleetlobntent programs. The user can later select the
content they want to watch from the recorded cdnten

Portal A function of a Service Platform that provides atrg point to individual IPTV Services to Users @a
GUI.

Program A segment of Scheduled Content with a defined beggand end.

Program Guide See Content Guide.
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Push CoD

A type of Content on Demand where the contentéslpaded to the ITF local storage by the IPTV
Service Provider. The user has no direct controVlwdit content is downloaded; however the IPTV Ser
Provider may make the choice based on user prefeseand habits. Content is available for direct
consumption after the user selection is confirmed.

Residential Network

Residential consumer network.

Scheduled Content

An IPTV service where the playout schedule is fikgdan entity other than the User. The content is
delivered to the user for immediate consumption.

Service

Content and applications provided by Service PiatfBroviders and IPTV Service Providers.

Service Access
Protection

Means to protect IPTV Services from unauthorizeabegaccess, such as
- Access from unauthorized users
- DOS attack

Service Platform
Provider

Entity which, based on a contractual relationshigihn WP TV Service Providers, provides the supporting
functions for the delivery of IPTV Services, suchcharging, access control and other functions lware
not part of the IPTV Service, but required for mging its delivery.

Service Protection

Means to protect contents (files or streams) dutsdelivery.

Session Portability

Ability of a given service/application to be swigthfrom one device to another for a continuatioa of
session in real time.

Subscriber

The individual that makes the contract (subscriptisith a Service Provider for the consumption of
certain services.

Subscription Profile

Information associated with a subscription.

Trick Mode Facility to allow the User to control the playbasfkContent, such as pause, fast and slow playback,
reverse playback, instant access, replay, forwaddraverse skipping.

User Profile Information (e.g., viewing preferences) associatitl a specific User who is a part of a subscriptio

User(s) See End User(s).

3.3 Abbreviations

Abbreviation Definition

ADSL Asymmetric Digital Subscriber Line

AG Application Gateway

AKA Authentication and Key Agreement

AP Access Point and Authentication Proxy
API Application Programming Interface
A-RACF Access Resource Admission Control Function
AS Application Server

ASM Authentication and Session Management
AV Authentication Vector

ANV Audio and Video

BCG Broadband Content Guide defined by DVB
BTF Basic Transport Function

CAC Connectivity Admission Control

CAS Conditional Access System

cC Cluster Controller
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CD Content Delivery

CDhC Connected Device Configuration

CDF Content Delivery Function

CDN Content Delivery Network

CDNC CDN Controller

CE Consumer Equipment

CG Content Guide

CK Ciphering Key

CoD Content on Demand

CPE Customer Premise Equipment

CPI Content Provider Interface

CSP Content and Service Protection

CSPG Content and Service Protection Gateway

DAE Declarative Application Environment

DLNA Digital Living Network Alliance

DLNA DMS DLNA Digital Media Server

DLNA DMP DLNA Digital Media Player

DOS Denial of Service

DRM Digital Rights Management

DSCP DIFFServ Code Point

DTCP-IP Digital Transmission Content Protection over IngrRrotocol

DTT Digital Terrestrial Television

DVB-IP Digital Video Broadcasting Internet Protocol

ECMA European Computer Manufacturers Association, ECRtArhational - European association for
standardizing information and communication systems

EPG Electronic Program Guide

FE Functional Entity

GBA Generic Bootstrapping Architecture

GENA General Event Notification Architecture

GPON Gigabit Ethernet Passive Optical Network

GUI Graphical User Interface

HD High Definition

HDMI High Definition Multimedia Interface

HLA High Level Architecture

HN Home Network

HSS Home Subscriber Server

HTTP Hypertext Transfer Protocol

1Al Internet Access Interface

IG IMS Gateway
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IGMP Internet Group Management Protocol
IMPI IMS Private User Identity

IMPU IMS Public User identity

IMS IP Multimedia Subsystem

IP Internet Protocol

IPTV Internet Protocol Television

ISIM IMS Subscriber Identity Module

ISP Internet Service Provider

ITF IPTV Terminal Function

M/C-U/C Multicast to Unicast

LAN Local Area Network

MAC Message Authentication Code

MDTF Multicast Data Terminating Function
MSRP Message Session Relay Protocol
NAT Network Address Translation

nPVR Network Personal Video Recorder
OIF Open IPTV Forum

OMA Open Mobile Alliance

OITF Open IPTV Terminal Function

PAE Procedural Application Environment
P2P Peer-to-Peer

PC Personal Computer

PIM Protocol Independent Multicast
PLMN Public Land Mobile Network

POTS Telephone Service

QoS Quiality of Service

RAC Resource and Admission Control
RAND Random Challenge

RCEF Resource Control Enforcement Function
RTP Real Time Protocol

RTCP Real Time Control Protocol

RTSP Real Time Streaming Protocol

RMS Remote Management System

RUI Remote User Interface

SAA Service Access Authentication
SCART Syndicat des Constructeurs d'Appareils Radiorécepet Téléviseurs
S-CSCF Serving Call Session Control Function
SD Standard Definition
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SD&S DVB Service Discovery and Selection
SDP Session Description Protocol

SLA Service Level Agreement

SIM Subscriber Identity Module

SIP Session Initiation Protocol

SMS Short Message Service

SP Service Provider

SPI Service Provider Interface

SPDF Service-based Policy Decision Function
SPP Service Platform Provider

SSO Single Sign-on

STB Set Top Box

TBD To Be Determined

TCI Transport and Control Interface

TCP/IP Transmission Control Protocol/Internet Protocol
UE User Entity

ul User Interface

uicC Universal Integrated Circuit Card

UNI User Network Interface

URI Uniform Resource Identifier

URL Uniform Resource Locator

USIM Universal Subscriber Identity Module
VoD Video on Demand

xDSL Any DSL

WLAN Wireless LAN

WG WAN Gateway

WAN Wide Area Network

XML eXtensible Markup Language

XHTML eXtensible Hypertext Markup Language
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4. Introduction (Informative)
4.1 IPTV Domains

The Open IPTV Forum recognizes the fact that theeevarious domains within the end-to-end IPTV gathain that have
different administrative control or ownership. Thtle Open IPTV Forum architecture supports theterce of multiple
entities with different regions of administrativentrol and ownership interests.

Ownership and administrative control are impactgd ariety of factors including the prevailing vgfory regimes,
competitive commercial environments, and the consiakstrategies of the entities involved. Ownepsdmd administrative
control may be considered arbitrary boundariesiwitlertain deployments.

The following domain framework although typical,edonot prevent all or some of these domains fromghender a single
administrative ownership and control.

The architecture recognizes the following domains:

1. Consumer Domain:the domain where the IPTV services are consumeashnSumer domain can consist of a single
terminal or a network of terminals and related desifor service consumption. The device may atsa imobile end device;
in this case, the delivery system of a network mrewis a wireless network. This domain is witHue tscope for the Open
IPTV Forum specifications.

2. Network Provider Domain: the domain connecting customers to platform andceproviders. The delivery system is
typically composed of access networks and coreaoklione networks, using a variety of network tetbgies. The delivery
network is transparent to the IPTV content, althotlgere may be timing and packet loss issues netdgalPTV content
streamed on IP. This domain is within the scopiefOpen IPTV Forum specifications.

3. Platform Provider Domain: the domain providing common services (e.g., ustreaication, charging etc.) to IPTV
Service Providers. Different types of service carptovided to a subscriber including IPTV servigesonalized
communication services, etc. This domain is withie scope for the Open IPTV Forum specifications.

4. IPTV Service Provider Domain:the domain providing IPTV services to the ConsuBb@main. In the context of
television services on IP, the IPTV Service Prov@eguires/licenses content from Content Provideds packages this into
a service. In this sense the IPTV Service Proviglaot transparent to the application and contaiorination flow. This
domain is within the scope of the Open IPTV Foryacification

5. Content Provider Domain: the domain that owns or is licensed to sell conberontent assets. Although the Service
Provider is the primary source for the Consumer Bioma direct logical information flow may be sgthetween Content
Provider and consumer device e.g. for rights mamage and protection. This domain is within the scopthe Open IPTV
Forum specifications, primarily for the aspect ofjaisition of content by the service provider. Sfieations related to the
content development processes of the content peoaict NOT considered in scope at this time.

4.2 The IPTV Value Chain

The Open IPTV Forum was established with the intersppecify common and open architectures for siimppla variety of
internet multimedia and IPTV services to retaildthsonsumer equipment. The two main servicesSamieeduled Content
services (the IP equivalent to conventional broad€®) and content on-demand content services. Bbthose services
follow the content value chain shown in Figure 4-1.
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Production Firms Content aggregators IPTV Service Providers Consumer Electronics firms
A J A J
Content Content Content Content
Production Aggregation Delivery Reconstitutio
7y 7y End User

’ ’ ‘ -

\
} |

|
i (] , Technical !
} II‘ —provides—| Value }

|
| |
| |
‘ |
‘ |
\

Technical Role

TV Production Linear TV Station Satellite/Terrestrial/IP Networks
Figure 4-1: Content Value Chain
The content value chain is composed of the follgwisles to provide Scheduled Content and CoD sesvic
» Content Production: producing and editing the dataatent (movies, drama series, sports eventss meports etc.)
« Content Aggregation: bundling content into catalgffers and bouquets, ready for delivery
» Content Delivery: transporting the aggregated austt the consumer
* Content Reconstitution: converting the content enformat suitable for rendering on the end-usercge

Each role in the value chain has historically bleeand to a type of stakeholder or technical rolnt€nt Production, for
example, is linked to production firms and to theduction teams of TV stations.

IPTV technology introduces a set of technical migdifons to the content chain that mainly encomgassntent
aggregation, delivery and reconstitution. The OV Forum aims at specifying the technology theltvérs those three
elements in the technical chain. The aforementi@pettifications can be distinguished in two mairegaries:

 The Managed Model concerns access to and delivery of content sesvdelivered over an end-to-end managed
network.

« The Unmanaged Model concerns access to and delivery of content seswielivered over an unmanaged network
(e.g., the Internet) without any quality of serviaearantees.

4.2.1 The Managed Model

The managed model deals with content servicesatelivover an end-to-end managed network. The esrccas access
content that is made available by the operator.dgezator plays the “Content Aggregation” and “GmitDelivery” roles:

« Content Provider: provides content and associatetdaata to be delivered via the managed operataorie It
provides the bundled content to the IPTV serviaigler through the Content Provider Interface (CRIxontent
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provider normally retains the rights to the audsondl content (movies, documentaries, TV programt.). It can
be a production company, or a distributor/vendor.

« IPTV Service Provider: is a content aggregator fiiepares the content provided by the content desvior
delivery by providing additional metadata, contentryption, advertising etc. The Service Proviaeeiface (SPI)
links the IPTV Service Provider to the Service folah Provider.

» Service Platform Provider: provides the means tarobthe access to the service prior to deliverthie end user.
The Service Platform Provider (SPP) might offeetacs enablers to enrich the IPTV services, sudhaaslling
charging information generation. The Transport @odtrol Interface (TCI) links the Service PlatfoRmovider to
the Network Provider

» Network Provider: provides transport resourcesifddivery of authorized content to the consumer giomit also
provides the communications between the consunreattoand the Service Platform Provider. The User to
Network Interface (UNI) links the Network Providerthe consumer domain.

In a typical Managed model, a stakeholder, such Bslecom Operator, plays the IPTV Service Proyi8ervice Platform
Provider and Network Provider roles, so that highlify services can be guaranteed to the end user.

Content Content Content Content
Production Aggregation Delivery Reconstitutio

Open IPTV Forum Scope

CP——p SPl—» TCH——>» UNI—Pﬂ
[
\

\
\
N

/
<_ IPTV Service  Service Platform Provider ~ Network Provider ~ End User 4

~

~~Provider e

TV Production o \\\\(\)\;{erator Managed Netwcark///,/
F77777777777777777777777777777777777777777777777‘
i |
CPI | [ ) ;
| |
} CPI: Content Provider Interface content transfer interfacejm-| }
I SPI: Service Platform Interface }
} TCI: Transport and Control Interface }
Production Firms i UNI: User to Network Interface Technical Role Technical Role|
o ’

End User content production

Figure 4-2: Managed Model technical roles and cont# transfer interfaces
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4.2.2 Unmanaged Model

The Unmanaged Model has the same set of techwies as that of the managed model (See Figure Hu8}he roles are
typically played by different stakeholders. Notattproviding services of equivalent quality to taadfered by the managed
model cannot be easily guaranteed owing to ther@méack of quality of service guarantees in Ingrdelivery.

In an Unmanaged Model the relationship betweerStrgice Platform Provider and the Network Providarot necessarily
defined. The role of the Service Platform Provideuld be played by an Internet portal.

The Internet Access Interface (IAl) in the Unmarthyeodel replaces the TCI in the managed model.

Content Content Content Content
Production Aggregation Delivery Reconstitutio

Open IPTV Forum Scope

IPTV Service Service Platform Provider ~ Network Provider End User

Provider Open Model
TV Production

PI: Service Platform Interface

IAl: Internet Access Interface

|
|
|
|
|
| .
| CPI: Content Provider Interface Content transfer interfacel-
1S
Production Firms }
|
|

CPI UNI: User to Network Interface tochnical Role Technical Role

O o e e TR |

End User content production

Figure 4-3: Unmanaged Model technical roles and ceoent transfer interfaces

Copyright 2009 © Members of the Open IPTV Forum



Page 21 (140)

5. High Level Architecture

This section describes the high level architectoréPTV delivered over both managed and unmanagédorks. To the
extent possible, the architecture will be commohdth cases. Where this is not the case, the diftars will be explicitly
highlighted.

The next generation IPTV network must enable sesstbat are distinctly superior to those offereatinyent IPTV systems.
This includes end-user experience, both in termssef friendliness, as well as personalizationyelsas advanced services
that adapt to individual usage and lifestyle. Hemgpropriate technologies must be deployed iexldle architecture that
can accommodate new trends and services in a tifiasijon.

The high level architecture, described in thisisectollows a top down approach.

5.1 Reference Points Identification

Figure 5-1 shows the UNI interface between the Gores Domain and the Network Provider, the Servie¢fém Provider
and the IPTV Service Provider (collectively call&tovider(s) Network”) domains, which is one aréat@mndardization
within this specification. Additional interfacestime network provider domain are also describetlimarchitecture. Future
releases of this architecture will provide addiibmaterial on interfaces to the content providet ather domains.

The UNI interface is expressed as several subfautes, each of which map to the various functiemities required to
provide the necessary support for the end-to-em¥ Ifervice. Reference points are assigned to ebittese sub-interfaces.
The notation used to identify the sub-interfacethefUNI, as well as a detailed description foitlal reference points, is
described later.
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Consumer Domain Provider(s) Network
User Profile ’ UNIP-1
Management

. . ~ UNIS-15, UNIS-19, UNIS-8
Service Discovery [* >
UNIS-7 |
Metadata ) g
, . UNIS-8, UNIS-9 R
Security 3
Content ___UNIS-CSP-T, UNIS-CSP-G  _
Protection
Session Mgmnt. | UNIS-8 ‘
(managed n/w) ) ]
Service Access |, UNIS-14 R
AuthN. (unmanaged)
; UNIS-6 |
DAE « >
j UNIS-12 ‘
PAE ) >
Device ; UNI-RMS A
Management

Transport Control |, UNIT-16, UNIT-17, UNIT-18,

and Delivery UNIS-11, UNIS-13, UNIT-19

Figure 5-1: Mapping Functional Entities to UNI Reference Points

This mapping is useful to verify compliance of #irehitecture against the requirements and to betaldocument the
various functionality supported by the various sulerfaces in order to fulfil the desired features.

5.2 The Provider(s) Network Architecture

Figure 5-2 depicts the High Level Architecture (HLiar the Network Provider, the Service Platfornowder and the IPTV
Service Provider domains, both for the manageduamdanaged network models.
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Figure 5-2: High Level Architecture for managed andunmanaged networks
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The following sections describe the functional ed@ts and reference points depicted in Figure 5-2.

5.2.1 Network Provider Functional Entities

The following is a brief description of the funatal entities depicted in Figure 5-2:

Service Access AuthenticationThis functional entity is responsible for servi@e@ss protection and authentication of
users. The user is identified and authenticatechéans of some pre-established credentials (sugkesisiame and
password or GBA authentication).

Authentication and Session Management (Managed Netwk Model only): This functional entity is responsible for
the authentication of the user for service accest®gtion, as well as session management for thgoga of
coordinating and managing (service accessibilisgrg’ activities and for charging purposes. Te #nid, the
session management ensures that a user requassdovice is routed to the appropriate Applicatemnver. This
entity has access to the Subscription Profile.

Authentication Proxy (Managed Network Model only): This functional entity establishes a secure comoations
channel between a network provider’'s security donaaid the ITF. The Authentication Proxy terminatis
signalling and control traffic destined to functsowithin the control of the network provider, arisnénates the
need for separate security associations with idd&i network elements hosting these functions.

GBA Single Sign-on:This functional entity allows Single Sign-on basedthe Generic Bootstrapping Architecture. It
is used in managed networks, but can also be ns&thnanaged networks when a UICC-based IMS autiaiuh
is available in the home

IPTV Service Provider Discovery provides information necessary for the ITF to sele@V Service Providers, in both
the managed and unmanaged models

IPTV Service Discovery:provides information about IPTV services offergdaln IPTV service provider, in both the
managed and unmanaged models

IPTV Control: This is the main control point for the IPTV sobri It controls the delivery of IPTV services to
authorized users. In that regard, it inter-workghtie Authentication and Session Management fanatientity,
which routes incoming/outgoing requests from thEMRControl to the appropriate destination. Thisitgrhas
access to the User and Subscription profiles. PH&/IControl generates charging related information.

IPTV Metadata Control: This functional entity performs aggregation of thetadata coming from content providers or
third party sources. The IPTV Metadata Control isffieasic metadata related to services such aseatgscription,
the whole program guide, details related to eaemefe.g. description of the film, actors, etcrpgram listings and
their schedule, personalized Content Guide (CGis fUmctional entity enables the user to seardtalier and
initiate immediate viewing or scheduled viewingature programs and stored content.

IPTV Applications: These include IPTV related services or applicaliigic such as CoD, Push CoD, Content
Download, Network PVR, and Messaging as well as \Weth/pull service. The function provides end usetis
IPTV applications using the Declarative Applicatiénvironment (DAE).

Provider Specific Applications: This function interacts with the Application Gatgwia the consumer domain in order
to download generic applications. Provider specifiplications run on the AG execution environmerte
download can be via push or pull mechanisifst IPTV, this function can provide end users vgthvider-specific
applications that run in the Procedural Applicatitmvironment (PAE) which can manipulate media steand the
Content Guide.

Person-to-Person Communication Enablers (Managed N&ork Model only): These include interface to various
communication services, such as presence, chasagieg, caller ID notification, etc., for servicefding with
IPTV related services.

IPTV Service Profile: This functional entity holds the user’s profiletlis associated with the user’s IPTV subscription
with an IPTV Service Provider. This profile is calted by the IPTV Service Provider when the usquests an
IPTV service. The profile can be updated by thEMEService Provider as well as by an authorized eset, if
allowed by the IPTV Service Provider.
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User Database:The central database of Subscription profiles,agad by the Service Platform Provider. The natéire o
this may vary between managed and unmanaged systachg/ould typically includes data that is not P3ervice
specific such as authentication information, comitation related information, etc.

The Content Delivery Network (CDN): This is a fundamental functionality in an IPTV CebBlution, since it allows
the optimization of the network use through a distion of the media servers in the physical nelyand the
optimization of the storage resources through alfaojpy-based distribution of the content on thediaeservers.
This results in having popular content massivesgriiuted on media servers at the edge of the mkt(as close as
possible to the customer) while less popular cdraemdistributed on a reduced number of mediaeservhe
Content Delivery Network contains three intelligeob functions:

«  Content Delivery Network Controller (CDNC): This functional entity performs clusteselection in the
CDN, based on the request issued by the IPTV Cbiunetional entity. Many instances of a CDN
controller may coexist in the same CDN. They mdgriact for the purpose of selecting the right @ust

» Cluster Controller (CC): This functional entity manages a set of Contentveey Functions (a cluster of
CDFs).

= |tterminates IPTV service session setup

= |t handles content delivery session setup

= |t proxies all message exchanges between CDFshand E.

= |t maintains the state of the media servers (Cdrdetivery Functions)

« Content Delivery Function (CDF): This functional entity is responsible for mediagessing, delivery
and distribution, under the control of the ClusZentroller.

Multicast Content Delivery Function: This entity is responsible for delivery of contamd generic data to the OITF by
means of multicast, using multicast streams andnhiicast data channel respectively. In the cdrg&neaming
case, this is the so-called head end. In the des it is the source of the multicast data channel.

Network Attachment: This functional entity includes the functions asated with provisioning of IP addresses,
network level user authentication and access né&teamfiguration. For the unmanaged model, this fiomcis
provided by the user’s access network provider.

Transport Processing Function:This functional entity includes the functions negdo support real-time multicast and
unicast streams, optimizing network usage in thesiglal network, and enforcing related traffic p@i&coming
from Resource and Admission Control.

Resource and Admission Control (Managed Network Moel only): In a managed network, Resource and Admission
Control provides policy control and resource reaton for the required transport resources, fohhoticast and
multicast delivery. In this capacity, it interagtgh the authentication and session managementitunat entity and
the Transport processing function.

Charging: This functional entity includes the charging metdbms at the platform level available to all th& P
Service Providers, for all the users managed bystrgice Platform Provider. The charging subsysteliects
network and platform related events that can ler laged for billing and statistical analysis pugmsrhe IPTV
service providers are free to build their own bijisystems that could be based on common charging$o be
completely independent (e.g. based on the CSP a%).The IPTV service provider’s billing mechanisarse out
of the scope of this specification.

CSP-T Server:This functional entity handles service protection aontent protection for the CSP-T client in the
OITF. It is used to enable the key management sacg$o implement service protection and conteotgation.

! The term Cluster corresponds to a logical assoadiatf one or more "Content Delivery Functions" ethshare some
resources (such as location, storage capacity etc.)
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CSP-G Server:This functional entity handles service protectiom content protection for the Content and Service
Protection Gateway (CSPG) in the residential netwbhe solution for service and content protectospecific to
the IPTV service provider. Therefore, network refere points are not specified by this specificaind interfaces
are defined by the IPTV Service Provider.

Remote Managementin a managed network, this entity provides theeseside functionalities to remotely manage the

residential network devices, for both provisionargl assurance purposes: the functions providetbsetia
configuration management (including firmware upgfadault management (including troubleshooting and
diagnostics), and performance monitoring.

Content and Service Key Management FunctionEntity responsible for storing and providing SeeyiProgram,
Content Keys and ECM attached information. Thicfiom may be physically co-located with other fuocs, (e.g.
the Content Delivery Network Controller for Contem Demand services.) This entity has been ideutifi release
1 just to illustrate informatively the separaticgtlween content encryption, which is part of confgeparation, and
content delivery.

Content on Demand Encryption Management FunctionBack office Content on Demand function in charfe o
launching Content on Demand encryption using a €drKey. This entity has been identified in relehgest to
illustrate informatively the separation betweenteahencryption, which is part of content prepamtiand content
delivery.

5.2.2 Mapping between HLA and IPTV Domains (Informa tive)

Table 1 provides an informative mapping betweerfihetional entities depicted in the HLA and th&\Pdomains as
defined in Section 4.1.

Functional Entity Domain assignment

Network Attachment Network Provider

Authentication and Session Management (Managed dtktiodel | Service Platform Provider

only)

User Database Service Platform Provider

IPTV Control Service Platform Provider

Person to Person Communication Enablers (Managesidxe Service Platform Provider

Model only)

IPTV Applications IPTV Service Provider

Content Delivery Network Controller Network, Platfo and IPTV Service Providers

Content Delivery Network, Platform and IPTV Service Providers

IPTV Metadata Control IPTV Service Provider

IPTV Service Discovery Service Platform Provider, IPTV Service
Provider

IPTV Service Provider Discovery Service PlatfornoRder

IPTV Service Profile IPTV Service Provider

Provider Specific Applications IPTV Service Provider

Multicast Content Delivery Function Network, Platfoand IPTV Service Providers

Metadata Storage IPTV Service Provider
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Service Access Authentication (Unmanaged Networki®lonly)

Service Platform Provider

Charging

Service Platform Provider

Cluster Controller

Network, Platform and IPTV Service Providers

Resource and Admission Control (Managed Network &lodly)

Network Provider

Transport Processing Function

Network Provider

Authentication Proxy (Managed Network Model only)

erdce Platform Provider

GBA Single Sign-on

Service Platform Provider

CSP-T Server

IPTV Service Provider

CSP-G Server

IPTV Service Provider

Content and Service Key Management Function

IPTiVi€e Provider

Content on Demand Encryption Management Function

TVIBervice Provider

RMS

Network Provider, Service Platform Providers

Table 1: Functional Entity domain assignment

5.2.3 Reference Points Description

5.2.3.1 UNI Reference Points

The UNI is expressed as several reference poiats, ef which map to the various functional entitieguired to provide the
necessary support for the end-to-end IPTV servibe.notation used to identify the reference poifithe UNI, as well as a
detailed description for all the reference poirgglescribed later.

Reference Point

Description

UNIP-1

Reference point for user initiated IPTV servicefiieananagement

UNIS-6 Reference point for user interaction with applicatiogic for transfer of user requests and intéract
feedback of user responses (provider specific GUTIP is used to interface between the DAE an
the IPTV Application Function in both the managed anmanaged models

UNIS-7 Requests for transport and encoding of contenteguidtadata. The reference point includes the
metadata and the protocols used to deliver thedattaand shall be based on DVB-IP BQR&f 13]

UNIS-8 Authentication and session management for the neghagtwork model.

UNIS-9 Authentication for GBA Single Sign-on

UNIS-11 Reference point for control of real time stream(agy. control for pause, rewind, skip forward). s hi
reference point is optionally secured. The refeegumint includes content delivery session setup in
case of the unmanaged model.

UNIS-12 Reference point between the AG (see section 5.81 @etails) and the provider specific applicatio

functional entity. Encompasses two functions:
e Signalling and download of applications in a genérmat. (Subject to standardization)
« Interaction of generic applications with the praarshetwork. (Not subject to standardizatiq

=]
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1Y

UNIS-13 User Stream control for multicast of real time @mtand data for the managed network model. Th
protocol used on this interface is IGMP. [Ref 10]

UNIS-14 Reference point used for authorization of servioeeas for the managed and unmanaged network
models.

UNIS-15 Reference point to the IPTV Service Discovery FBltain information about IPTV services offere
by an IPTV Service Provider

UNIT-16 Network attachment functions connected to thisregfee point include: DHCP Server and Relay.

UNIT-17 Content stream including content; content encryp(for protected services) and content encoding
This reference point can be used for both multieast unicast (UNIT-17M and UNIT-17U,
respectively). This could be RTP and HTTP (unicewsy).

UNIT-18 Performance monitoring interface for reporting peeformance monitoring results. A possible
protocol is RTCP.

UNIT-19 Multicast Data Channel. Used to deliver data diedént kinds to the OITF by means of multicast.
This reference point can carry discrete data thaairied over unicast through e.g. the interfaces
UNIS-6, and UNIS-7. Other uses e.g. UNI-RMS areenatiuded.

UNIS-19 Reference point to the IPTV Service Provider Disrgvunctional entity to obtain the list of Service
Providers, and related information.

UNI-RMS Remote Management of end user devices (based @Shd-orum TR-069Ref 1] framework and
related extensions based on DVB-IP-RMS specificitio

UNIS-CSP-T Rights management for protected content — inclulingmanagement and rights expression.

UNIS-CSP-G Reference point to support a service and conteegtion solution which is specific to IPTV Servic)

Provider. This interface may be used to obtaimkes for purchased/subscribed content, control
content and service protection system and alswetetontent.

Table 2: UNI Reference Points

5.2.3.2 Network Reference Points Description

Reference Point

Description

NPI-1

Reference point between the Service Access Auttaitdh FE and the User Database.

17

m

NPI-2 An optional reference point allowing interactiortween IPTV Applications and the IPTV Control
FE. This is not subject to standardization.

NPI-3 The reference point between Authentication Sedsilanagement and Person-to-Person
Communication Enablers. (This is the ISC interfdeined by 3GPPRef 15]

NPI-4 Reference point for routing of IPTV service relatedssages to the IPTV Control Point. This is thg
ISC reference point defined by 3GHHef 15].

NPI-6 This reference point allows the IPTV Control Pdimtetrieve the subscriber’s IPTV-related service
data when a user registers in the IMS network. @ldfect to standardization)

NPI-7 This reference point allows Person-to-Person Apfilbim Enablers to retrieve the subscriber’s IMS
data from the User Database. This is the Sh irderfizfined by 3GPRef 15].

NPI-9 This reference point allows the IPTV Control Pdimtetrieve the subscriber’s IMS-specific data frg
the User Database. This is the Sh interface defiye®iGPP. [Ref 15]

NPI-10 An optional reference point for the allocation/d®@ation and control of content for a specific cast

session.
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NPI-11 A reference point for sending events and chargifgrimation. This is the Rf reference point defined
by 3GPP [Ref 15].

NPI-12 This reference point allows the Authentication &ssion Management FE to retrieve the
subscriber’'s IMS data from the User Database asteopthe user’'s IMS registration. This is the Cx
interface defined by 3GPP [Ref 15].

NPI-14 Same as NPI-11

NPI-15 This reference point controls the Resources andigglom Control. It is the Gq’ interface defined by
ETSI TISPAN. [Ref 15]

NPI-16 Reference point between the Transport Processingtiem and Resource and Admission Control. It is
the Re interface (Diameter based) [Ref 15]

NPI-17 Reference point between the IPTV Applications dra@IPTV Service Profile.

NPI-18 Reference point between the Service Access andeftittation FE and the IPTV Applications. Thig
is only used in the unmanaged network model

NPI-19 This reference point is used for unicast sessiontrabbetween the Authentication and Session
Management and the Content Delivery Network Cotgrol

NPI-20 This optional reference point allows the retriedCG data. (Not subject to standardization)

NPI-21 This reference point allows the GBA Single Signfomnctional entity to validate user credentials

NPI-25 This reference point allows proxying unicast contnessages to locate the appropriate Content
Delivery Network Controller FE.

NPI-26 The reference point allows the Content Deliverywidek Controller to delegate the handling of a
unicast session to a specific Cluster Controller.

NPI-27 The reference point between the Authentication Yend the GBA Single Sign-on node allows the|
proxy to retrieve a user key for authenticationpmses.

NPI-28 This reference point is used to push the user aaagmbilities to the Network Attachment and the
RAC. This is the e4 interface defined by 3GPP [Rgf

NPI-30 This reference point supports the IPTV Service RievDiscovery step of the service discovery
procedure for managed model. This is the ISC iaterfdefined by 3GPP [Ref 15].

NPI-CSP-1 Reference point to confirm whether a Marlin contéesense can be issued for the request received via
UNIS-CSP-T. This interface is not specified by théssion of the specification.

NPI-CSP1a Reference point used by the Marlin DRM system tiuide business information or a reference to
business information into a DRM request (e.g. lfmerequest) as requested via UNIS-CSP-T, and|the
subsequent confirmation and retrieval of this bessninformation when the DRM request is
consumed. This interface is not specified by tleision of the specification.

NPI-CSP-2 Reference point, used in the managed network mumedtrieve information on the appropriate
cluster controller in the Content Delivery Netwdhliat will serve a particular request for purchased
subscribed-to content. This chosen cluster coetralill be contacted by the CSP-T Server functional
entity via NPI-CSP3. This interface is not spedifig/ this version of the specification.

NPI-CSP-3 Reference point to retrieve the appropriate en@ggtey needed to prepare a Marlin content license

for the chosen content. It is the content encrypkiey for downloadable content or the key that

encodes the Marlin short term key message thaaoanthe key that encodes the streaming media,

This interface is not specified by this versiortted specification.
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NPI-CSP-4

Reference point to provide content encryption Keythe content delivery function for encrypting th
downloadable content or for requesting/generatiegMarlin short term key messages that
accompany the encoded streaming media. This iceerfanot defined by this version of the
specification.

NPI-yy

Reference point that provides GBA authenticatiorcimagism to the Service Access Authentication
Function.

NPI-T

Reference point where the encrypted content igdton the content storage entity for delivery by t
Content Delivery Function. This interface is nogsified by this version of the specification. This
interface has been identified in release 1 juditustrate informatively the separation betweenteoh
encryption, which is part of content preparatiamj aontent delivery.

=

NPI-U

Reference point where the content Service, ProgmagnContent Keys and ECM attached informati
are provided to the Content Management Functiois ifiterface is not specified by this version of
the specification. This interface has been idesdifn release 1 just to illustrate informativelg th
separation between content encryption, which isgfarontent preparation, and content delivery.

on

NPI-K

Reference point where the content Service, ProgmagnContent Keys and ECM attached informati
are provided to the Multicast Content Delivery Rimre for multicast stream Encryption. This
interface is not specified by this version of thedfication. This interface has been identified in
release 1 just to illustrate informatively the sggian between content encryption which is part of
content preparation and content delivery.

on

NPI-X

Reference point where the On Demand Content ibdetby the Content Delivery Function for
delivery. This interface is not specified by thersion of the specification. This interface hasbee
identified in release 1 just to illustrate inforivaty the separation between content encryptioni¢clvh
is part of content preparation, and content dejiver

Table 3: Network Reference Points
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5.3 Residential Network High-Level Architectural Ov  erview

The architecture of the consumer domain (referodueteafter as the residential network) is as shiavigure 5-3:
Residential Network Architecturesand composed fafgtional entities, with well defined interfacestiyeen them, and
where each functional entity includes a numbewuatfions. As shown in Figure 5-3, the entire cdi@tof these functional
entities is called the IPTV Terminal Function (ITF)

The residential network architecture is designed to
e Support multiple deployment scenarios.

* Allow non-IPTV applications to co-exist with IPT\ésvices, but be able to execute independently ttweriPTV
service.

The architecture chosen to comply with the abowdefsicted in

Figure 5-3 below.

Residential Network

ITF
- unip-s  HNI=INI
OITF = Application Gateway UNIS 6
Functional Entity (AG) UNIS-7
mmemremremmee s msemmee e v————— UNIS-11
HNI-INT* UNIS-13 U
UNIS-14
UNIS-15
UNIS-CSP-T
UNIT-17
UNIT-18
HNI-AGI HNI-AGC UNIS 12
UNI-RMS Broadband
IMS Gateway e N\?\}vp\\lfo\jrk
HNI-IGI Functional UNI-9
Entity (1G) UNI-RMS
CSP Gateway
Functional Entity HNI-AMNI
HNI-CSP (CSPG) UNIS -CSP -G
WAN Gateway UNIT-16
Functional Entity UNI-RMS
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There are two main interface groups between thé&Betsal Network and the Provider(s) Network domaire HNI-INI and
the HNI-AMNI. The mapping between these key funagilogroupings and UNI reference points is depiatetthe

ITF
. unpr  HNI-INI
OITE = Application Gateway UNIS-6
Functional Entity (AG) UNIS-7
e e eee, UNIS-11
HNI-INI* UNIS-13 U
UNIS-14
UNIS-15
UNIS-CSP-T
UNIT-17
UNIT-18
HNl‘AGl HNl'AGC UNIS-12
UNL-RMS Broadband
IMS Gateway UNI8 Ns\}VAVErk
HNI-IGI Functional UNI-9
Entity (IG) UNI-RMS
CSP Gateway
Functional Entity HNI-AMNI
HNl_CSP (CSPG) UNIS -CSP-G
WAN Gateway UNIT-16
Functional Entity UNI-RMS
Residential Network
Figure 5-3.
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ITF
— onp-r  HNI=INI
OITE | Appllgatlon Ga.teway UNIS -6
Functional Entity (AG) Bm:zzl
HNING[ T s U
UNIS-15
UNIS-CSP-T
UNIT-17
UNIT-18
HNI-AGI HNI-AGC UNIS-12
UNI-RMS Broadbang
IMS Gateway UNI-8 N\E,!\}VAVErk
HNI-IGI Functional UNI-9
Entity (IG) UNI-RMS
CSP Gateway
Functional Entity HNI-AMNI
HN|—CSP (CSPG) UNIS -CSP -G
WAN Gateway UNIT-16
Functional Entity UNI-RMS

Residential Network

Figure 5-3: Residential Network Architectures

Below is a brief description of the functional ¢ies in the residential network:

1) Open IPTV Terminal Functional Entity (OITF)

The OITF includes the functionality required to ess IPTV service for both the unmanaged and thegehnetwork
models through the HNI-INI and HNI-IGI interfaces.

e To access the IPTV services using the unmanageelntbe OITF only needs to use the HNI-INI integag hus,
the minimum set of functional entities needed toeas unmanaged IPTV services are the OITF and thid W
Gateway.

e To access IPTV service using the managed netwodemthe OITF needs to use both the HNI-INI andHing-
IGI interfaces. Thus, the minimum set of functioeatities needed to access the managed IPTV seraieghe
OITF, the IG and the WAN Gateway (as it provides pihysical connection between the residential nétw&od the
WAN). The HNI-IGI interface requires special prdien, as it carries credentials/secrets.

The OITF has its own direct user interaction (egmote control, keyboard) and audio/video rendgaind, optionally,
grabbing functionalities (e.g. display, speakeasneras, microphones) or can be directly connecttdother audio/video
rendering/grabbing devices without passing througime network communication.

All Residential Network deployments will have aas one instance of the OITF.

The OITF may include functions to allow Open IPT¥rém defined services to be accessed on DLNA ds\Ref 2].
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2) IMS Gateway Functional Entity (IG)

The IG includes the necessary functionality towalim OITF device to access managed network sepesgd on an IMS
core network, through the HNI-IGI interface. Thep@vides an IPTV end user with access to managedonk IPTV
services and to blended person-to-person commimricsgrvices such as Chat, Messaging, Presenc&ugiport for
unsolicited notification is also included for susdrvices as Presence, Caller ID, etc.

The IG is able to offer its functionality to the AG the HNI-AGI interface.

Support for new or enhanced applications can Hezeebby a firmware upgrade to the IG without ampacts on the OITF
functionality.

3) Application Gateway Functional Entity (AG)

The Application Gateway (AG) is an optional gateviayction that incorporates a procedural languagget application
execution environment where applications can beoteiydownloaded for execution. This functionalgyequired by
certain service providers that wish to have genaacedural language based applications relatedi@ated to IPTV
services downloaded for execution in the home enwirent. Examples of applications related to IPTWises include an
EPG generating a remote Ul; proxying for signallprgtocols when not involving SIP, and when cliantl server are not in
same IP domain; support for proprietary or nongéad content download protocols (where the AG hasddntent storage
capability); insertion of personalized advertisetaén media stream; and full blended person-togre®mmunication
services (e.g., videoconference using a TV setdispday). An example of an application unrelatedRTV services is one
that collects alarms from home devices.

To interface to the AG, an OITF uses the HNI-INitdrface. The HNI-INI* is a selection from the nefece points in the
HNI-INI interface in addition to support for disaeny of an AG by an OITF.

When present, the AG, through application runnmthe executable application environment, can perfany of the
following functionalities:

* Manipulate media streams.
Note that for protected content, this is only addesl when the AG and the CSPG are combined irathe device
and that the Release 1 specification does not eldfi@ routing of media content (for the purposesedlia control)
via an AG which is not also a CSPG.

* Filter Content Guide (CG) data; insert its own Caad
Note that for the Release 1 specifications, th@nly addressed where the resulting content gsideriput from the
AG to the OITF in the form of a remote Ul. The Rede 1 specifications do not define how an AG mapuuCG
data in BCG format to an OITF or how an OITF mascdiver that