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8 IPTV Architecture

8.1 High-Level Architecture of IPTV

8.2 Mid-Level Architectural of IPTV

The following figures provide a mid-level decomposition of the IPTV Architecture. In these figures the high-level functional elements introduced in the preceding section are expanded. The non-NGN and NGN approaches are shown separately and within the NGN approach the non-IMS and IMS approaches to session control are shown separately.

The focus of these figures is on the essential functional components for the service and the relationship between the service components and the network components.
8.2.1 Key to Figures

The rectangular blocks represent functional components in the control planes of the NGN and service architectures.

The rounded rectangular areas represent the main groupings of functionality by provider and the dashed areas the layers in the NGN architecture.

The solid lines represent IP connectivity between the functional components.

The dotted lines represent end-to-end connectivity between functional components.

The solid blue line represents the transport path of the media streams

The components and paths shown in black will exist for all IPTV services irrespective of the approach used for session management and control.

The components and paths shown in red will exist for an IPTV service that uses IMS for session management and control.

The components and paths shown in green will exist for an IPTV service that uses non‑IMS based session management and control.

8.2.2 Non NGN based Architecture
The figure 8.2.1 non-NGN based IPTV Architecture provides a more detailed view showing common components and their interface when providing an IPTV Service over a generalise non-NGN IP network.
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Figure 8.2.1 Non-NGN Based IPTV Architecture

The functionality of the components is common for an IPTV Service deployed over both a non-NGN and an NGN network this is described in 8.2.2 below.
8.2.2.1 Network Functions

Access Network

Edge Functions

Core Transport

Authentication and IP Allocation

Resource Control

8.2.2.2 IPTV Device Functions

Control Client– Provides the functions required to communicate to the IPTV Control to identify and prepare for the connection to the content delivery server to be used.

8.2.2.3 Service Component Functions

IPTV Control - Provides the functions to establish and maintain the network and system resources required to support the delivery of the media streams.

8.2.3 NGN based Architecture – Common Components

For the architecture of an IPTV Service that operates of a Next Generation Network, NGN, there are five main layers in the decomposition. For this case, two approaches to session control are supported, non-IMS and IMS, these are shown separately.
The Application component layer - this contains the functional components of the IPTV Application. The main role of this layer is to enable the use of the IPTV terminal to select, and purchase if necessary, and item of content. It will also contain support for content protection.

NGN Service Stratum – divided into Service Support Functions and Service Control Functions (Note: these are NGN terms and are network not IPTV focused).

Service Support Functions - this contains the functional components that support the delivery of the media content from it source to the IPTV.

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.
NGN Transport Stratum – divided into Transport Functions and Control Functions

The Network Transport and Control functions are as defined in NGN standards.

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

8.2.3.2 Customer Transport Functions

The Delivery Network Gateway Functions provide the customer domain network that provides connectivity between the external network and the IPTV Device.

In general, these functions will manage the IP connectivity, obtaining IP address(s) and configuration for the home and IPTV Device. These functions are normally contained within the Deliver Network Gateway, DNG. 

8.2.3.3 IPTV Device Functions

Application Client - Provides the client side function that support the User Interface and the non-streaming parts of the IPTV Service.
Media Client – Provides the functions to receive and control the delivery of the media from its source.

8.2.3.4 Application Component Functions

IPTV Application - Provides the server side functions of the IPTV Application. In general, this supports selection of IPTV service and the browsing and selection of content with the service.

For example, it could deliver the URL of the Delivery service for the content selected. It may communicate with the service functions if resources need to be checked or reserved before the URL is released.

IPTV subscriber Management – Provides the functions for the application level management of the customer’s details.

8.2.3.5 Service Component Functions

Distribution & Delivery Broadcast & VoD – Provides the functions for the distribution and delivery of content for Broadcast and On-Demand services.

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 the Logical Channel Number to the Multicast Address that the IPTV terminal can receive.

8.2.4 NGN based Architecture - Non-IMS session control
The Figure  provides a more detailed view showing the non-IMS based session control with the interfaces to common components and other NGN supporting functions.

The common components are described above; the non-IMS specific components are described below.
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Figure 8.2.3
NGN based Architecture - Non-IMS session control
8.2.4.1 IPTV Device Functions

IPTV Control Client– Provides the functions required to communicate to the IPTV Control to identify and prepare for the connection to the content delivery server to be used.

For example, it could pass the URL of the server and content instance received from the IPTV application.

8.2.4.2 Service Component Functions

IPTV Control - Provides the functions to establish and maintain the network and system resources required to support the required IPTV Terminal functionality.

User Profile Functions – Provides for the storage and management of the user profiles required to support the network service functions. 

8.2.5 NGN based Architecture - IMS based session control
The figure 8.2.4 2NGN based Architecture - IMS session control provides a more detailed view showing IMS based IPTV service with the interfaces to common components and other NGN supporting functions where the Core IMS is used for session control.

The common components are described above; the IMS specific components are described below.
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Figure 8.2.4: NGN based Architecture - IMS session control
8.2.5.1 IPTV Device Functions

IPTV Session 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.
8.2.5.2 Service Component Functions

Core IMS - Provides the session control to deliver SIP-based services to the IPTV Terminal.
User Profile Functions – 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. 

8.2.6 NGN based Architecture - Coexistent IMS and non-IMS session control
Both the IMS-based and non-IMS IPTV services can coexist within the same implementation reusing the interfaces to common components and other NGN supporting functions. This is shown in Figure 8.2.6 below.

The IPTV Control component and the Core IMS components can function as described above of the IPTV Control component can act as a gateway.

8.2.6.1 Non-IMS to IMS Gateway

A hybrid approach can exist where Core IMS is used to manage and control the network resources and a gateway function is used to translate these protocols for the IPTV client.
8.2.7 NGN based Architecture including Content Provider and OSS/BSS

The figure below extends the above figures to include the functional components that relate to Content and to Operational Support Systems, OSS, and Business Support Systems, BSS. It also shows the details for the coexistence of IMS and non-IMS approaches.
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Figure 8.2.6: NGN based Architecture including Content Provider and OSS/BSS

The additional components included in this figure are:

DRM Client, DRM Server and DRM & Rights Source – These functional components provide for the description and protection of a content item’s rights. In general, the Content Provider will be the source of the content for the IPTV service and define the usage rights for a content item. The DRM Server protects the content and provides the DRM client with the key to enable it to access the content.

IPG Client, IPG Server and IPG Data Source – These functional components provide for the delivery and presentation of the metadata that describes the IPTV services and their content.

OSS/BSS – These are the Operational and Business Support Systems for the different layers in the architecture. In general, these will be common to all services provided by an entity at that layer in the architecture, e.g. a Network Provider.

______________
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