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8 IPTV Functional Architecture

The following three functional architectures, shown in figures 8-1, 9-1 & 9-2 are based on Figure 7‑1. The functional groups identified in Figure 7-1 are used to structure their layouts. These functional architectures are expected to provide functionality for all envisaged IPTV services. Figures 8-1, 9-1 and 9-2 respectively provide Non-NGN IPTV functional architecture, NGN-based non-IMS IPTV functional architecture and NGN IMS-based IPTV functional architecture.
Key to Figures

· The rectangular blocks represent functional blocks in the IPTV architecture.

· The rounded rectangular areas represent the main groupings of functionality.

· The solid lines represent direct relationship between functional blocks.
· The dotted lines represent end-to-end logical relationship between functional components (i.e. protocol endpoints).

8.1 
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Figure 8-1 Functional Architecture for IPTV
8.1 End-User Functions

The end-user functions (EUF) are comprised of IPTV terminal functions and the home network functions.

The IPTV terminal functions are responsible for collecting control commands from the end-user, and interacting with the application functions to obtain service information (e.g. EPG), content licenses, and keys for decryption.  They interact with the content delivery functions to receive the streaming parts of the IPTV Service. They also provide the capability for content reception, decryption, and decoding.
The home network functions provide the connectivity between the external network and each IPTV terminal device. These functions include IP connectivity and IP address allocation and configuration from the network transport and control functions to each of the IPTV terminal devices.  All media, data, content, and control traffic must pass through the home network functions in order to enter or exit the end-user’s IPTV terminal device.  The home network functions serves as the gateway between the IPTV terminal functions and the network transport and control functions carrying the interactive services provided by the application functions.
Not all IPTV terminal devices may support all functions; this issue is for further study.
8.1.1 IPTV Terminal Functions

8.1.1.1 Application Clients functional block
The Application Client functional block exchanges information with the application functions to support IPTV and interactive applications.
8.1.1.2 Media Client functional block

The Media Client functional block receives and controls the delivery of the media from its source.  The media client acquires the media from the content delivery & storage functional block. After acquiring the content it optional decrypts it, decodes it and supports playback control.

8.1.1.3 Control client functional block

The Control Client functional block provides the functions required to communicate to the IPTV Service Control Function to identify and prepare for the connection to the content delivery function.
8.1.2 End-User Network functions 

The functions used by the customer to provide connectivity between the IPTV Terminal Functions and the Access Network Functions
.

8.1.2.1 Delivery network gateway functional block

This functional block is part of End-user Network functions. This functional block provides connectivity between the external network and the IPTV terminal device.

In general, it manages the IP connectivity, obtaining IP address(s) and configuration for the End-user and IPTV terminal devices. This functional block is normally implemented within the delivery network gateway (DNG).
8.2 Application Functions
This contains the functional components of the IPTV Applications. It also contains support components for content preparation, protection and application profile functions.
8.2.1 IPTV applications functional block
Provides the server side functions of the IPTV Applications. One of the roles of this functional block is to allow the IPTV terminal to select, and purchase if necessary, an item of content.

8.2.2 Application Profile Function
Application Profile Function stores the profiles for the IPTV Applications.

8.2.3 Content Preparation Functions

These functions may be used to convert the content such as VOD programs, TV channel streams, metadata, EPG data, as delivered by the content owner, into the required delivery format. These functions are detailed in section 10.1.6 below.
8.3 
Service Control Functions

8.1.1 IPTV Service Control
Provides the functions to handle service initiation and/or termination requests, perform service access control, establish and maintain the network and system resources required to support the required IPTV Terminal functionality.

8.1.2 
Service profile functional block

The Service Profile Function consists of profiles and databases that can be used to maintain, organize, and support the IPTV Service Control functions.  The Service Profile functional block may maintain and organize any information necessary to help control and operate the IPTV Service Control functions.  
8.4 Functional blocks constituting content delivery functions

These functions provide for the distribution and delivery of content for the IPTV Applications.
For example, for On-Demand it could receive a content item, e.g. a digital video file, and distribute this to a set of video servers. The distribution can be rule based and or usage based and the servers may be geographical distributed. It could also provide for the mapping between the Content identifier provided by the IPTV Application to the actual video server and content instance to be allocated to the Media Client.

For example, for Linear TV it could receive one or more digital video streams (IP or otherwise) and output these as IP multicast streams. The reception and streaming may be geographically distributed. It could also provide for the mapping between a Logical Channel Number and the Multicast Address that the IPTV terminal can receive the channel on.
8.4.1 Content delivery and control functional block 

For IPTV multicast service, it assigns or acquires necessary service parameters, e.g. multicast addresses for multicast services, source of original content, codec, etc.,  associates them with a specific multicast service, and provide the association based on request, e.g.  providing for the mapping between a logical channel number and the multicast address that the IPTV device can receive it on.

The function of the Content Delivery Control includes:

a) Distribute the content to the media servers throughout the network according to operator’s rules.

b) Gather information for the resource assignment of the media server, e.g. resource utilization, resources status (e.g. in-service and out-of-service), and perform the assignment according to some criteria, e.g. the gathered information etc.

c) Gather the information for the selection of a suitable media server, e.g. the content distribution information, the load status of media servers etc, and perform the selection according to some criteria, e.g. the gathered information, the terminal capability etc.
8.4.2 Content delivery and storage functional block

The Content Storage function not only stores and caches the content from Content Provision functions, but also transfer the content data among peers for efficiency of delivering.

The Content Delivery function is the functional element responsible for streaming and delivering (e.g. via RTP over UDP, Unicast or Multicast) content streams to the Media Client via the Network Transport Functions. 
8.5 Functional blocks constituting network transport and control functions

These functional blocks are normally shared across all service delivered by IP to an end-user.
8.5.1 Authentication & IP Allocation Functional block

This provides the functions for the authentication the Delivery Network Gate Functions connection to the Network Transport Functions and the allocation of an IP address to it.
8.5.2 Resource Control Functional block

This provides control of the resources in the Access and Transport networks to allow appropriate resources to be provided to the Content Streams.
8.5.3 
8.5.4 
8.5.5 Access, Edge & Core transport functional blocks
These components provide the IP layer connectivity between the IPTV Service Components and the Customers Transport.
8.6 Functional entities constituting management functions
The Management Functions manage overall system status monitoring, configuration. This set of functions may be deployed in a centralized or distributed manner.
Management functions will be provided to each of the main functional groups:
· Application Management Function
· Content Delivery Management Function
· Service Control Management Function
· Transport Management Function
8.7 Functional blocks constituting content provider functions

8.7.1.1 Content and data sources functional block
Content and Data Source – These functional components provide for the sourcing of the content and metadata for the IPTV services.
9 Architectural Alignment to NGN 
The following figure show how the generic IPTV Architecture, described above, can be aligned with the structure and naming conventions of the ITU-T NGN Architecture.
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Figure 9-1: NGN Non-IMS IPTV Architecture
9.1 NGN Service Stratum 
For the architecture of an IPTV Service that operates of a Next Generation Network, NGN, there are the main layers in the decomposition: Application, Service and Network. The Application layer aligns to the Applications Functions described above. The Service Stratum includes the Service Control Functions and the Network Stratum includes the Network Transport and Control  functions.  

The NGN Service Stratum is divided into Service Support Functions and Service Control Functions 
Service Support Functions - Gateway functions to the Service Control Functions will exist in this layer but are not shown at this level of decomposition.
Service Control Functions - this contains the functional components for the management of the network to ensure the delivery of the media content from it source to the IPTV Terminal.
9.2 NGN Transport Stratum

NGN Transport Stratum – divided into Transport Functions and Control Functions

The Network Transport and Control functions are as defined in NGN standards documents such as ITU-T Y.2012

9.2.1 Transport Control Functions

The transport control functions in Rec. Y.2012, which include resource and admission control functions and network attachment control functions.
9.2.1.1 NACF
The network attachment and control functions part of the NGN transport control functions as described in Rec. Y.2012.
9.2.1.2 RACF
The resource and admission control functions part of the NGN transport control functions as described in Rec. Y.2012.
9.2.2 NGN Transport Functions
The transport functions provide the connectivity for all components and physically separated functions within the NGN. These functions provide support for the transfer of media information, as well as the transfer of control and management information.

Transport functions include access network functions, edge functions, core transport functions, and gateway functions.
9.2.2.1 Access Network Functions

The access network part of the NGN transport functions as described in Rec. Y.2012.
9.2.2.2 Edge Functions

The edge network part of the NGN transport functions as described in Rec. Y.2012.
9.2.2.3 Core Transport Functions

The core network part of the NGN transport functions as described in Rec. Y.2012.
9.3 NGN Architecture using IMS for session Control
The figure below shows the extension of NGN based IPTV Architecture when IMS is used for session control of IPTV services. It shows the interfaces to common components and other NGN supporting functions where the Core IMS is used for session control.
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 Figure 9-2: NGN IMS IPTV Architecture
9.4 End-User Functions

9.4.1 Control Client

Provides the functions required to communicate to Core-IMS to establish the SIP-based session to the content delivery server. For example, it could use the SIP address of the server and content from the IPTV application.

9.5 NGN Service Stratum

9.5.1 Core-IMS

Provides the session control to deliver SIP-based services to the IPTV Terminal. It provides functions for authentication, authorization of the end user, for the setup of the provision of the IPTV services and the content delivery; it routes or triggers the signalling messages to the appropriate IPTV application; it interacts with RACS for resource reservation and admission control function.

9.5.2 Service User Profile Function

Provides for the storage and management of the user profiles required to support the network service functions. In the IMS-based implementation, this includes the full HSS capability as defined by 3GPP. 
10 Description of functional entities common to all three architectures
The description of the following functional entities is common across both non-NGN & NGN architectures and are not dependent on the use, or otherwise, of IMS for session control.
10.1 Application Functions

The following section provides a breakdown of the principle Application function of the IPTV Architecture. All functions below the horizontal dotted line are as described in the high-level architecture sections, the set show is for the non-IMS case, and however, these could be replaced with the IMS ones.
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Figure 10-1: Detailed Application Functional Architecture

10.1.1 IPTV Applications 
10.1.1.1 Service Discovery & Selection Application
This functional component provide for the discovery and selection of the available IPTV services. This can include the discovery and selection of services from multiple Service Providers. The ordering of service selection or provider selection is not specified.

 [Editor’s Note: elaboration on service discovery and selection and the order in which service and provider selection happens is required.]
[Editor’s Note: Could this be changed to Application Discovery. The selection of Applications that are available from different Service Providers?]

10.1.1.2 On-Demand Application
This functional component performs session management, service authorization, presentation of the content metadata, and execution of the service logic of the On-Demand service.

10.1.1.3 Linear TV Application
This functional component perform session management, service authorization, presentation of the content metadata, and execution of the service logic of the Linear TV service

10.1.1.4 Other Applications
These functional components provide for the delivery and presentation of additional IPTV services and their content, e.g. games, distant learning etc
All application functions may communicate with the Application Profile Function to support the personalisation of the IPTV services.
10.1.2 IPTV Terminal Functions

10.1.2.1 Service Discovery & Selection Client
This functional component provides for the discovery and selection of the available IPTV services. This can include the discovery and selection of services from multiple Service Providers. The ordering of service selection or provider selection is not specified.

10.1.2.2 On-Demand Client 
This functional component interacts with the On-Demand Application to perform session management, service authorization, presentation of the content metadata, and execution of the service logic of the On-Demand service.

10.1.2.3 Linear TV Client
This functional component interacts with the Linear TV Application to perform session management, service authorization, presentation of the content metadata, and execution of the service logic of the Linear TV service

10.1.2.4 Other Clients
These functional components interact with the Other Applications for the delivery and presentation of additional IPTV services and their content, e.g. games, distant learning etc
All application functions may communicate with the Application Profile Function to support the personalisation of the IPTV services.
10.1.2.5 DRM Client

The DRM function with the IPTV Device that enables the decryption of the content. 
10.1.3 DRM Components 

The DRM Rights & Key Management - Controls the protection of the content and is responsible for the management of the content rights and the keys used to encrypt and decrypt the content. It acquires the content rights (or content license, originated from Content Provider) from the Content Preparation function, generates and distributes this security information (rights object or keys) to DRM Client, it may also provide the keys to Content Encryption.
For example, when the end user is about to consume a piece of content, it interacts with Application Profile Function for the user related security subscription information, e.g. time limited, whether FF/FR is allowed etc,  generates the right object and delivers it to the end user.
10.1.4 Application Profile Functions 
Application Profile Functions stores the profiles for the IPTV Applications.

10.1.5 Application Provisioning 
Application Provisioning manages the life-cycle of IPTV applications
10.1.6 Content Preparation Functions

10.1.6.1 
Includes Content Aggregation, Content Management, Metadata Processing, Content Processing and Content Encryption. These functions may be used to convert the content, as delivered by the content owner, into the required delivery format.

The Content Preparation Functions may be subject to commercial agreements with Content Owners, not all content may be subject to the functions described below.

First the content is acquired by Content Aggregation. The metadata and rights information are delivered to the Metadata Processing function. Content may be re-coded and encrypted in Content Processing and Content Encryption functions before delivered to Content Delivery Functions. The programme related metadata is delivered to IPTV applications. Should the original content from the content owner be modified or re-coded in any way, it may be necessary to also edit the programme related metadata.

10.1.6.2 Content Management
Content Management manages the content’s life-cycle in compliance with commercial agreements with the content owner. The management may be triggered by a request from an IPTV Application Function It directs the other Content Processing Functions to process the content

It may manage the Content Processing functions to enable content packaging. Content packaging is the selection and combination of multiple contents into a single content item for delivery (e.g., packaging a movie with different subtitles), 

It may manage the Content Processing functions to support content scheduling by the provision of timing information for ad-insertion or for the scheduling of content delivery.

For example, it may require the re-coding module to encode the video content from the original format into more efficient format, such as ITU-T Recommendation H.264 for saving bandwidth. 

10.1.6.3 Metadata Processing 
It gets and manages the programme related metadata from the metadata sources, via Content Aggregation, and converts it if necessary, and provides it to the IPTV Applications. The metadata may include title, brief introduction etc. from CP, price, time schedule etc. 

10.1.6.4 Content Aggregation 
It aggregates content delivered by the content owners. 

10.1.6.5 Content Processing
Include re-coding to reformat the content coding from the received format to the delivery format, for example from MPEG2 to ITU-T Recommendation H.264. Can also include other functions such as packaging, ad-insertion into streams, format conversion, resolution conversion, editing, etc.
10.1.6.6 Content Encryption

Encrypts the content, can be performed by Content Preparation or within Content Delivery.  

10.1.7 Content Provider Functions

10.1.7.1 Content Source Functions
Content can be received from a number of different sources; the physical interfaces and signals formats may all be different from each of the sources. E.g. IP networks satellite decoders. It may include functions such as content ratifying, which means it needs to ratify content license, content access prioritization and parental control level.   
10.1.7.2 DRM Rights Source

The source of the rights that define how the Service Provider can use the content
10.2 Functional blocks constituting content delivery functions

The figure below extends the NGN IPTV Functional Architecture, to include the detail functional components that relate to Content Delivery Functions and their relationship to the Network Transport and Control functions. The details for Unicast Delivery, as used in Content on Demand, and Multicast Delivery, as used in Linear TV, are considered.

The figure shows the non-IMS case, the IMS case would replaces the Service Control Functions with those in the IMS Architecture shown above.
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Figure 10-2: Content Delivery Functional Architecture [non-IMS case]
[Editor’s Note: Contributions are expected to explain the role and relationships between the content delivery functions, and particularly where control functions reside.]
The high-level functionality for Applications, Service Control and Content Delivery is as described above. The following describes the additional functions introduced in this figure:

10.2.1 Content Delivery Control Functions
The Content Delivery Control Functions control the Delivery & Storage Functions to optimize content distribution and selection and deliver content to the end user.  It includes two major functionalities: Distribution Control Function and Location Function. 
10.2.1.1 Distribution Control Function
The Distribution Control Function coordinates the Delivery & Storage resources and establishes the optimal distribution policy for distributing content among the Content Delivery & Storage Functions. It uses and maintains the distribution information about how the content is distributed among the Content Delivery & Storage Functions.  It may also use the request information obtained from Location Function and distribution information to optimize the distribution policy. 
10.2.1.2 Location Function
The Location Function is used to identify the “best” Content Delivery & Storage Function to be used to deliver content to the Media Client.  The selection criterion includes the distribution information and load status of Content Delivery & Storage Functions, the terminal information, e.g. terminal location and capability, and others.  

The Location Function resolves the application information, such as logical content identifier, into the physical content serving information, such as the address of the server providing the requested content, the protocol used, and in the case where multicast is used, it may associate and maintain the mapping between logical channel identifiers and their corresponding multicast network parameters (e.g. multicast address), and provides the mapping to IPTV Application or IPTV Service Control Function when requested.

10.2.2 Content Delivery & Storage Functions
The Content Delivery & Storage Function distributes, caches, stores and delivers the content to the end user. They handle the media control messages, for example, Pause and Fast Forwards, for controlling the IPTV media flows.  They include the major functionalities: Serving Function (Unicast & Multicast), Cache & Storage Function, and Distribution Function.
10.2.2.1 Delivery Functions (Unicast & Multicast)
Delivery Functions (Unicast & Multicast) are the functional elements responsible for streaming and delivering (e.g. via RTP over UDP, Unicast or Multicast) content streams to the Media Client via the Network Transport and Control Functions.  It may provide other serving functions, such as file downloading and uploading to and from the Media Client.
The Delivery Functions may use the Application’s security information, which is carried by the Media Client’s request, to verify the request from the Media Client.  

10.2.2.2 Cache & Storage Function
The Cache & Storage Function is responsible for caching the live stream content, such as for time-shifted linear TV, and for storing the file content, such as for video on demand or other file-based IPTV services.  

10.2.2.3 Distribution Function
The Distribution Function distributes the content, which include live streams or files, among the Storage and Delivery Functions.  It will receive the content from Content Preparation Functions.
10.3 Network and Transport Control Functions

10.3.1 Multicast Network Functions
10.3.1.1 Multicast Control Point

Provides for the selection of the individual Multicast stream that is to be delivered, over the access network, to the IPTV Device.  The request for a Multicast Stream may need to be authorised before it is accepted. 
10.3.1.2 Multicast Replication

The functions in the Transport Network that replicate the multicast stream from a Multicast Delivery Function to all the Multicast Control Points that need to receive it.

11 Third Party Application Gateway Function

 [Editor’s Note: Contributions are requested on how 3rd party applications interact with EUF, IPTV applications and the Gateway.]

Application Support Function is added for 3rd party application in the figure X-X. This new functional component provides an interface for 3rd party IPTV application.
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Figure 11-1 IPTV Application Gateway Architecture.

3rd party application is an application invokes application interfaces to make use of IPTV functionality. The open interface is intended to stimulate the development of a new innovative IPTV service by the 3rd party service provider who does not operate the network components required for IPTV functionality.
3rd Party Application Gateway Function exposes a highly abstracted application interface to 3rd party application. This function provides a secure open interface for the 3rd party applications to utilise the IPTV capabilities and resources. The following are the possible candidates for the application interface,
· Policy control

· Accessing user profile
· Fetching and notification of IPTV presence information (e.g., the requested service status, channel currently accessed, content currently accessed)

· Handling media flow control
· Fetching and notifying the status of a media stream
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12 Inter-working between NGN variants of the IPTV architecture
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Figure 12-1: Inter-working between NGN variants of the IPTV architecture
[Editor’ Note: contributions are required to elaborate on the rationale for this scenario, and reconsider the title accordingly..]
Application support function

Editor’s note: this was prompted by C539 but will need further elaboration. Section should be renumbered appropriately and placed with other sections describing components. This section should be moved in a more general section of the architecture since it is not specific to any NGN, IMS or non-IMS variants.
[Editor’s Note: Contributions are requested to elaborate on this separation, and notably to find clear discriminating factors for what is support. Guidance from SG13 is requested to clarify the differences between Application and ASF, ASF and SSF in the case of IPTV.]
13 Functional architecture for management and monitoring 
[Editor’ Note: .clause 8.9 need to be checked whether fit for this IPTV functional architecture section. ]

[image: image8]
Figure 13-1: Diagram of monitoring and management IPTV system
 [Editor’s Note: Contributions are encouraged.]

[Editor’s Note: Already covered, Role of UE should be clarified.]

[Editor’s Note1: add the following text as a new subsection in IMS-Based IPTV architecture titled as “Benefits of IMS-Based IPTV Architecture”.]
[Put in 8.3.2 to replace IMS advocacy paragraph, check title]

IMS-based IPTV implies that the system will use SIP for session control, and the IMS could be used for authentication and authorization of subscribers, as well as admission control and resource reservation. 

IMS as a control mechanism can provide a number of functions that will be required by the IPTV architecture. For the IMS-based IPTV architecture these IMS functions must be evaluated to determine if/how they can provide required IPTV functionality. The functions that will be considered in this context include: s:

1. Service integration:  integration of IPTV services with IMS communication services, such as multimedia telephony, messaging etc. can use IMS capabilities. 

2. Security: this could be provided by making use of the IMS built-in identity management, authentication, authorization, and service access protection functions. 

3. QoS:  IMS mechanisms could be used to support the delivery of multiple services over the common managed transport with a controllable Quality of Service (QoS). 

4. User preferences: IMS mechanisms could be used to support interactivity and personalization of IPTV services.

5. Charging:  IMS standardized  charging capabilities, both off-line and on-line could be re-used within the context of an IMS based IPTV solution

6. Roaming: IMS mechanisms to support roaming could be used to provide roaming for IPTV.  
8.5 

_____________

Modules of monitoring and management IPTV system





Logs manager





Alerts manager





Terminal manager





Security manager





Configuration module








� Recommendation Y.2012 (formerly Y.NGN-FRA) "Functional requirements and architecture of the NGN"





�[Editor’s Note: should align terminology between home and end-user network functions (notably with section 7).]


�[Editor’ Note: Text is encouraged in next meeting, it should keep consistent with clause 8.3.2.3 .]


�[Editor’ Note: Text is encouraged in next meeting; it should keep consistent with clause 8.3.]


�[Editor’ Note: Text is encouraged in next meeting; it should keep consistent with clause 8.3.4.]


�[Editor’ Note: Text is encouraged in next meeting.]


�Editor’s note: contributions are encouraged to explain the architectural differences between the three variants


�[Editor’s Note: DRM Client function should be moved into IPTV Terminal Functions.]


�[Editor’s Note: Content Encryption function should be moved into Content Preparation Functions.]


�[Editor’s Note: Content Source function should be moved into Content Provider Functions.]


�[Editor’s Note: DRM Rights Source function should be moved into Content Provider Functions.]





	Contact:
	Dr. Simon T Jones

BT

UK
	Tel:
+44 1473 642687
Fax:


Email
simon.t.jones@bt.com

	

	Attention: This is a document submitted to the work of ITU-T and is intended for use by the participants to the activities of ITU-T's Focus Group on IPTV, and their respective staff and collaborators in their ITU-related work.  It is made publicly available for information purposes but shall not be redistributed without the prior written consent of ITU.  Copyright on this document is owned by the author, unless otherwise mentioned.  This document is not an ITU-T Recommendation, an ITU publication, or part thereof.



_1247381787.vsd
Content Delivery Functions


Management
Functions


Application Functions


Service Control Functions


End-User
Functions


Content
Provider Functions


IPTV Terminal Functions


Home
Network Functions


Network Functions


Core Transport
Functions


Content Delivery & Storage Function


Application
Profile Function


Media
Client


Access Network
Functions


Delivery Network
Gateway Function


Authentication &
Configuration Protocol


Resource
Control


Authentication &
IP Allocation


Content
Preparation


Transport
Management
Functions


Content Delivery
Management
Functions


Application 
Management
Functions


Edge
Functions


Service Profile
Function


Control
Client


IPTV Service Control Function


Transaction Protocol


Application
Clients


IPTV Applications



_1247381950.vsd
Content Delivery Functions


NGN Service Stratum


Management
Functions


Application Functions


End-User
Functions


Content
Provider Functions


IPTV Terminal Functions


Home
Network Functions


NGN Transport Stratum


Service Control Functions


Service Support Functions


User Profile
Functions


Core
IMS


Core Transport
Functions


Content Delivery & Storage Function


Control
Functions


Application
Profile Function


Resource & Admission Control Functions (RACF)


Media
Client


Access Network
Functions


Network Attachment Control Functions (NACF) [T-user Profile]


Delivery Network
Gateway Function


Authentication &
Configuration Protocol


Session Protocol


Transport
Functions


Content
Preparation


Transport
Management
Functions


Content Delivery
Management
Functions


Application 
Management
Functions


Edge
Functions


Session
Client


Service User Profile function


Transaction Protocol


Application
Clients


IPTV Applications



_1247381973.vsd
Transport
Functions


Control
Functions


Service Control Functions


Transaction Protocol


Delivery Network
Gateway Function


Application Functions


Delivery Protocols


Control
Protocol


Application
Clients


Authentication &
Configuration Protocol


Application
Profile Function


Session Protocol


IPTV Terminal Functions


IPTV Applications


Resource & Admission Control Functions (RACF)


Home
Network Functions


Media
Client


User Profile
Functions


Service Control
Management
Functions



_1246962047.vsd
Data


Telephone


￼


￼
￼
￼
￼


￼


￼


￼


￼


￼


￼


Database


Ethernet






 


Drag the side handles to change the width of the text block.


Content Delivery Functions


NGN Service Stratum


Application Functions


End-User
Functions


Service Gateway Function


IPTV Terminal Functions


Transaction Protocols


Delivery Gateway Function


Service Control Functions


Service Support Functions


User Profile
Functions


Control
Client


1st Party Applications


IPTV Service Control Function


Content Delivery & Storage Function


Application
Profile Function


Media
Client


3rd Party Applications


Application
Profile Function


Content
Preparation


IPTV Applications


Control Protocol


Content Delivery Functions


Content Delivery & Storage Functions


NGN Service Stratum


Application Functions


End-User
Functions


IPTV Terminal Functions






Home
Network Functions


NGN Transport Stratum





Service Control Functions


Service Support Functions


User Profile
Functions


Control
Client Function


IPTV Service Control Function


Multicast Replication Functions


Control
Functions


Resource & Admission Control Functions (RACF)


Multicast Content Client Function


Access Network
Functions


Network Attachment Control Functions (NACF) [T-user Profile]


Delivery Network
Gateway Function


Authentication &
Configuration Protocol


Transport
Functions


Content
Preparation


Multicast Control Point Functions


Transaction Protocol


Application
Clients


IPTV Applications


Unicast Transport Functions


Unicast Content Client Function


Multicast Control Protocol


Content Delivery Functions


Content Delivery & Storage Functions


NGN Service Stratum


Application Functions


End-User
Functions


IPTV Terminal Functions






Home
Network Functions


NGN Transport Stratum





Service Control Functions


Service Support Functions


User Profile
Functions


Control
Client Function


IPTV Service Control Function


Multicast Replication & Transport Function


Control
Functions


Resource & Admission Control Functions (RACF)


Multicast Content Client Function


Access Network
Functions


Network Attachment Control Functions (NACF) [T-user Profile]


Delivery Network
Gateway Function


Authentication &
Configuration Protocol


Transport
Functions


Content
Preparation


Multicast Control Point Functions


Application
Clients


IPTV Applications


Unicast Transport Functions


Unicast Content Client Function


Other
Applications


Content Delivery Functions


Content Delivery  Control Functions


Application Functions


IPTV Service Control Function


Service Discovery & Selection A.



_1247057775.vsd
Content Delivery Functions


NGN Service Stratum


Application Functions


End-User
Functions


3rd  Party Application  Gateway Function


IPTV Terminal Functions


Transaction Protocols


3rd Party Applications


Service Control Functions


Service Support Functions


User Profile
Functions


Control
Client


IPTV Service Control Function



_1246876271.vsd
Data


Telephone


￼


￼
￼
￼
￼


￼


￼


￼


￼


￼


￼


Database


Ethernet






 


Drag the side handles to change the width of the text block.


Content Delivery Functions


NGN Service Stratum


Application Functions


End-User
Functions


Service Gateway Function


IPTV Terminal Functions


Transaction Protocols


Delivery Gateway Function


Service Control Functions


Service Support Functions


User Profile
Functions


Control
Client


1st Party Applications


IPTV Service Control Function


Content Delivery & Storage Function


Application
Profile Function


Media
Client


3rd Party Applications


Application
Profile Function


Content
Preparation


IPTV Applications


Control Protocol


Content Delivery Functions


Content Delivery & Storage Functions


NGN Service Stratum


Application Functions


End-User
Functions


IPTV Terminal Functions






Home
Network Functions


NGN Transport Stratum





Service Control Functions


Service Support Functions


User Profile
Functions


Control
Client Function


IPTV Service Control Function


Multicast Replication Functions


Control
Functions


Resource & Admission Control Functions (RACF)


Multicast Content Client Function


Access Network
Functions


Network Attachment Control Functions (NACF) [T-user Profile]


Delivery Network
Gateway Function


Authentication &
Configuration Protocol


Transport
Functions


Content
Preparation


Multicast Control Point Functions


Transaction Protocol


Application
Clients


IPTV Applications


Unicast Transport Functions


Unicast Content Client Function


Multicast Control Protocol


Content Delivery Functions


Content Delivery & Storage Functions


NGN Service Stratum


Application Functions


End-User
Functions


IPTV Terminal Functions






Home
Network Functions


NGN Transport Stratum





Service Control Functions


Service Support Functions


User Profile
Functions


Control
Client Function


IPTV Service Control Function


Multicast Replication & Transport Function


Control
Functions


Resource & Admission Control Functions (RACF)


Multicast Content Client Function


Access Network
Functions


Network Attachment Control Functions (NACF) [T-user Profile]


Delivery Network
Gateway Function


Authentication &
Configuration Protocol


Transport
Functions


Content
Preparation


Multicast Control Point Functions


Application
Clients


IPTV Applications


Unicast Transport Functions


Unicast Content Client Function


Other
Applications


Content Delivery Functions


Content Delivery  Control Functions


Application Functions


IPTV Service Control Function


Service Discovery & Selection A.



