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Abstract: This contribution proposes editorial modifications in section 9 of the IPTV Architecture document (FG IPTV-DOC-0148, Tokyo, October 2007).
1 - Discussion
The contribution proposes editorial modifications in section 9 "IPTV Functional Architecture". These modifications are proposed to harmonize terminology inside the section and to clarify the text.

These modifications do not change the structure and the technical content of section 9. A companion contribution addresses further potential restructuring of sections 8 and 9.
The modifications are shown using revision marks. Comments inside the text detail some issues that need specific discussion.
Objectives:

In order to avoid lengthy discussion on whether one box corresponds to a functional group, a functional component, functional box, this contribution proposes to consider that each box is a group of related functions and label them ending with the word "Functions". This approach is consistent with the approach used in NGN architectures (Y.2012) where for example NACF is a group of functions called "Network Attachment Control Functions" or RACF for "Resource and Admission Control Functions". This approach also eliminates the need for a hierarchical decomposition since a given group of "Functions" can be decomposed in several groups of "Functions" which themselves can also be decomposed further in … 

This approach is particularly valid for Figure 9-1 which is supposed to be the generic architecture (not specific to any architectural approach).
Regarding the issue of Functional Entity definition, this should be examined, at a later stage, on a case by case basis and for each architectural approach. This contribution does not address this point.

The following name modifications are proposed. The modifications are in bold.
	Old name
	New name

	End-User Functions

	Application Clients 
	Application Client Functions

	DRM Client
	DRM Client Functions

	Media Client
	Media Client Functions

	Control Client
	Control Client Functions

	Delivery Network Gateway Function
	Delivery Network Gateway Functions

	Application Functions

	IPTV Applications 
	IPTV Application Functions

	Application Profile Function
	Application Profile Functions

	Content Preparation
	Content Preparation Functions

	DRM Rights & Key Management
	DRM Rights & Key Management Functions

	Service Control Functions

	IPTV Service Control Function
	IPTV Service Control Functions

	Service Profile Function
	Service Profile Functions

	Content Delivery Functions

	Content Distribution & Location Functions
	No modification required

	Content Delivery & Storage Function
	Content Delivery & Storage Functions

	Network Functions

	Authentication & IP Allocation
	Authentication & IP Allocation Functions

	Resource Control
	Resource Control Functions

	Access Network Functions
	No modification required

	Edge Functions
	No modification required

	Core Transport Functions 
	No modification required

	Network Attachment Control Functions
	No modification required

	Resource and Admission Control Functions
	No modification required

	Management Functions

	No modification required
	

	Content Providers Functions

	Content & Data Sources
	Content & Data Sources Functions


9
IPTV Functional Architecture

The functional architectures, shown in figures 9-1 to 9-4, are based on Figure 8-1. The functions identified in Figure 8-1 are used to structure their layouts. These functional architectures are expected to provide functionality for IPTV services. Figure 9-1 provides a high level functional architecture while Figures 9-2, 9-3 and 9-4 respectively provide Non-NGN IPTV functional architecture, NGN-based non-IMS IPTV functional architecture and NGN IMS-based IPTV functional architecture.
Key to Figures

· A rounded rectangular area represents a group of functions for which a further decomposition is provided in this document.

· A rectangular box represents a group of functions which is not further decomposed in this document.

· The solid lines represent direct relationship between groups of functions.
· The dotted lines represent outgoing logical relationship from the viewpoint of  the End-User Functions (i.e. corresponding to protocol endpoints).

9.1 High Level Architecture of IPTV 
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Figure 9-1 Functional Architecture for IPTV

Comment N° 1: The figure should be updated to reflect the proposed new naming convention and to align with the proposed key to figures.
Comment N° 2: The figure seems to imply that the Delivery Network Gateway Functions (DNGF) are the only protocol endpoint for authentication and configuration protocol. This may not always be the case depending on the DNGF capabilities (e.g. bridged mode). Potential impacts on clause 9.1.1.2.1 needs to be checked.  
9.1.1 End-User Functions

The End-User Functions (EUF) are comprised of IPTV Terminal Functions and the Home Network Functions.

IPTV terminal devices may not support all functionalities of EUF.
9.1.1.1 IPTV Terminal 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.

9.1.1.1.1 Application Client Functions
The Application Client Functions exchange information with the Application Functions to support IPTV and other interactive applications.
9.1.1.1.2 Media Client Functions
The Media Client Functions receive and control the delivery of the media from its source.  The Media Client Functions acquires the media data from the Content Delivery & Storage Functions After acquiring the content, the Media Client Functions then decrypt and decode it and support playback control.

9.1.1.1.3 Control Client Functions
TBD.

9.1.1.1.4 DRM Client Functions
TBD.

9.1.1.2 Home Network Functions 

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

The Home Network Functions is comprised of the following functions.
9.1.1.2.1 Delivery Network Gateway Functions
The Delivery Network Gateway Functions provide connectivity between the external network and the IPTV terminal device.
In general, the Delivery Network Gateway Functions manage the IP connectivity, obtaining IP address(s) and configuration for the home and IPTV terminal devices.
9.1.2 Application Functions

The Application Functions are comprised of the following functions:

· IPTV Application Functions
· Application Profile Functions
· Content Preparation Functions
· DRM Rights & Key Management Functions
9.1.2.1 IPTV Application Functions
The IPTV Application Functions provide the server side functions of the IPTV Applications. One of the roles of these functions is to allow the ITF to select, and purchase if necessary a content item.

When receiving requests from ITF, it performs application authorization and execution of IPTV service logic based on user profile, content metadata and other information retrieved from relevant entities. It also communicates with CDF to prepare the delivery of media content to ITF through CDF.
9.1.2.2 Application Profile Functions
The Application Profile Functions stores the profiles for the IPTV Applications.

9.1.2.3 Content Preparation Functions
The Content Preparation 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.
[Editor’ Note: Text is encouraged in next meeting, it should keep consistent with clause 9.3.2.3 .]

9.1.2.4 DRM Rights & Key Management Functions
The DRM Rights & Key Management Functions control the protection of the content and are responsible for the management of the content rights and the keys used to encrypt and decrypt the content. For further details refer to section 9.3.1.2.

Comment N° 3: Section 9.3.1.2 does not exist. Possibly §9.6.1.2?
9.1.3 Service Control Functions

9.1.3.1 IPTV Service Control Functions
The IPTV Service Control Functions 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.

9.1.3.2 Service Profile Functions
The Service Profile Functions consist of profiles and databases that can be used to maintain, organize, and support the IPTV Service Control functions.  The management of the Service Profile Functions may maintain and organize any information necessary to help control and operate the IPTV Service Control functions. 
9.1.4 Content Delivery Functions

The Content Delivery Functions  provide the distribution and delivery of content for the IPTV Applications.
For On-Demand applications, the Content Delivery Functions could receive a content item, e.g. a digital video file, and distribute it to a set of video servers. The distribution can be rule based and or usage based. The Content Delivery Functions may also provide 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.

Comment N° 4: The deployment aspects should be avoided in this section.
For Linear TV, the Content Delivery Functions may receive one or more digital video streams  and output these as IP multicast streams. The Content Delivery Functions may also provide for the mapping between a logical channel number and the multicast address that the IPTV terminal device will use for receiving the corresponding channel.
Comment N° 5: The above sentence has been reworded as per the corresponding Word revision marks, for the sake of clarification.
 [Editor’ Note: Text is encouraged in next meeting; it should keep consistent with clause 8.3.]

9.1.4.1 Content Distribution & Location Functions 
The Content Distribution & Location Functions assign or acquire necessary service parameters, e.g. multicast addresses for multicast services, source of original content, codec, etc., associate 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 terminal device will use for receiving the corresponding channel.

Comment N° 6: The above sentence has been reworded as per the corresponding Word revision marks, for the sake of clarification.
The following functionalities are performed:

a) Distribute the content to the Content Delivery and Storage Functions throughout the network according to operator’s rules.

b) Gather information for the resource assignment of the Content Delivery and Storage Function, 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 Content Delivery and Storage Functions, e.g. the content distribution information, the load status of Content Delivery and Storage Functions etc, and perform the selection according to some criteria, e.g. the gathered information, the terminal capability etc.
9.1.4.2 Content Delivery and StorageFunctions
The Content Storage Functions not only store and cache the content from Content Provision Functions, but also transfer the content data among peers for efficiency of delivering.

Comment N° 7: What are Content Provision functions? Content Preparation Functions?
The Content Delivery Functions are responsible for streaming and delivering (e.g. via RTP over UDP, Unicast or Multicast) content streams to the Media Client Functions via the Network Functions. 
.
9.1.5 Network Functions

Comment N° 8: The title is modified to be aligned with the figure 9.1.
The Network Functions are shared across all services delivered by IP to End-User Functions.
These functions provide the IP layer connectivity between the IPTV Service Components and the Home Network Functions.

Comment N° 9: This level of decomposition does not appear on the figure.
9.1.5.1 Authentication & IP Allocation Functions
The Authentication & IP Allocation Functions provide the authentication the Delivery Network Gateway Functions connection to the Network Transport Functions and the allocation of an IP address to the IPTV terminal devices.
Comment N° 10: Text to be clarified.
9.1.5. 2 Resource Control Functions
The Resource Control Functions provide control of the resources in the Access and Transport networks to allow appropriate resources to be provided to the Content Streams.


Comment N° 11: This level of decomposition does not appear on the figure.
9.1.53 Access Network Functions
TBD.
9.1.5.4 Edge Functions
TBD.
9.1.5.5 Core Transport Functions
TBD.
9.1.6 Management Functions
The Management Functions manage overall system status monitoring, configuration.
Management functions are the following:
· Application Management Functions
· Content Delivery Management Functions
· Service Control Management Functions
· Transport Management Functions
9.1.7 Content Provider Functions
[Editor’ Note: Text is encouraged in next meeting.]

The Content Provider Functions is comprised of the following functions.
9.1.7.1 Content and Data Sources Functions
The Content and Data Source Functions provide the sourcing of the content and metadata for the IPTV services.
9.2 Architectural differences
[Editor’s note: contributions are encouraged to explain the architectural differences between the three variants.]
9.2.1 Differences between NGN-based and non-NGN-based IPTV architectures 

The NGN-based IPTV architecture is based on the NGN architecture defined in Y.2012  [1] and uses the components and functions of the NGN. The non-NGN-based IPTV architecture does not necessarily require these components and functions and uses conventional and/or legacy network technologies for the delivery of IPTV services. The main differences are described below.
· The NGN-based IPTV architecture uses Network Attachment Control Functions (NACF) defined in ITU-T draft recommendation Y.NACF [2] to provide functions such as authentication and IP configuration.

· The NGN-based IPTV architecture uses Resource & Admission Control Functions (RACF) defined in ITU-T recommendation Y.2111 (formerly Y.RACF) [3] to provide resource and admission control functions.

· The NGN-based IPTV architecture uses Service Control Functions defined in ITU-T recommendation Y.2012 [1] to provide service control functions.

9.2.2 Differences between NGN-non-IMS-based and NGN-IMS-based IPTV architectures 
The NGN-IMS-based IPTV architecture uses Core IMS and associated functions such as Service User Profile Function defined in ITU-T recommendation Y.2021  [4] to provide service control functions. The NGN-non-IMS-based IPTV architecture uses Service Control Functions other than Core IMS to provide Service Control Functions.

9.3 Description of functional entities specific to non-NGN IPTV functional architecture 
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Fiugre 9-2: Non-NGN IPTV Architecture

9.3.1 Control Client Functions
The Control Client Functions provide the functions required to communicate with the IPTV Service Control Functions to identify and prepare for the connection to the Content Delivery Functions.

NOTE- The Control Client Functions s are common with their counterpart in NGN Non-IMS IPTV functional architecture.
9.3.2 IPTV Service Control Functions
The IPTV Service Control Functions 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.
NOTE- The IPTV Service Control Functions e are common with their counterpart in NGN Non-IMS IPTV functional architecture
9.3.3 
Service User Profile Functions
The Service User Profile Functions can be used for storing user profiles, subscriber-related location data, and presence status data in the Service stratum. The Service User Profile Functions perform basic data management and maintenance functions. The Service User Profile Functions are responsible for responses to queries for user profiles. 
9.3.4 Authentication & IP Allocation Functions
The Authentication & IP Allocation Functions provide the functions to authentication the Delivery Network Gate Functions connection to the Network Functions and the allocation of an IP address to the terminal device.
9.3.5 Resource Control Functions
The Resource Control Functions provides control of the resources in the Access and Transport networks to allow appropriate resources to be provided to the Content Streams.

9.4 Description of functional entities specific to NGN Non-IMS IPTV architecture
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Figure 9-3: NGN Non-IMS IPTV Architecture

[Editor’s notes: This figure is to be updated to align with others on Application Functions.]

9.4.1 Control Client Functions
The Control Client Functions provide the functions required to communicate to the IPTV Service Control Functions to identify and prepare for the connection to the Content Delivery Function.

NOTE- The Control Client Functions are common with their counterpart in IMS IPTV functional architecture.
9.4.2 Service Control Functions
The Service Control Functions provide 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 IPTV Terminal functionality.
 [Editor’s Note: there is an objection to naming this block non-IMS.]

NOTE- These functions  are common with its counterpart in Non-NGN IPTV functional architecture.
9.4.3 Service User profile Functions
The Service User Profile Functions can be used for storing user profiles, subscriber-related location data, and presence status data in the Service stratum. The service user profile functions perform basic data management and maintenance functions. The service user profile functions are responsible for responses to queries for user profiles [Y.2012].
9.4.4 Service Support Functions 

The Service Support Functions provide IPTV services some generic functions to facilitate the provisioning of IPTV services. 

9.4.5 Application Support Functions 
Comment N° 12: These functions do not appear on the figure.
The Application Support Functions provide to IPTV applications some generic functions to facilitate the provisioning of IPTV applications. 

The recommended guidelines for selecting functions as the AS-FE are follows:

Comment N° 13: AS-FE does not appear on the figure.
- Item (1) A function that is used in common in two or more applications is recommended to be included in AS-FE.

- Item (2) From the viewpoint of personal information and privacy protection, a function that handles the user profile managed within NGN is recommended to be included in the AS-FE.

- Item (3) From the viewpoint of security, a function that handles the inside information of network, such as network control signaling, is recommended to be included in the AS-FE.

- Item (4) A function that can be located in application support functions and service support functions to provide an efficient service is recommended to be included in the AS-FE to improve QoE.

9.4.6 NGN Service Stratum 
For the architecture of an IPTV Service in 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 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 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.
9.4.7 NGN Transport Stratum

The NGN Transport Stratum is divided into Transport Functions and Control Functions

The Network Transport and Control functions are in conformance with ITU-T Y.2012 [1]
9.4.7.1 Transport Control Functions

The Transport Control Functions are in conformance with Rec. Y.2012, which include RACF (Resource and Admission Control Functions) and NACF (Network Attachment Control Functions).
9.4.7.1.1 NACF
The NACF (Network Attachment and Control Function) are in conformance with Rec. Y.2012.
9.4.7.1.2 RACF
The RACF (Resource and Admission Control Functions (RACF) are in conformance with Rec. Y.2111 
Comment N° 14: Reference to Y.2111 to be added in clause 3.
9.4.7.2 NGN Transport Functions
The Transport Functions provide the connectivity for all components within the NGN. These functions provide support for the transfer of media information, as well as the transfer of control and management information.

The Transport Functions include Access Network Functions, Edge Functions, Core Transport Functions and Gateway Functions.
9.4.7.2.1 Access Network Functions

The Access Network Functions are part of the NGN transport functions as described in Rec. Y.2012.
9.4.7.2.2 Edge Functions

The Edge  Functions are part of the NGN transport functions as described in Rec. Y.2012.
9.4.7.2.3 Core Transport Functions

The Core Transport Functions are part of the NGN transport functions as described in Rec. Y.2012.
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 Figure 9-4: NGN IMS IPTV Architecture

9.5 Description of functions specific to NGN IMS IPTV architecture

9.5.1 Session Client Functional Entity (SC-FE)

The Session Client Functional Entity communicates with IPTV applications via Core IMS to identify and prepare the connection to the Content Delivery Functions, e.g. request On-Demand application for a suitable Content Delivery & Storage Functions in VoD case, request Linear TV application for network parameter in Linear TV case. and gets response back.

The Session Client Functional Entity also provides the functions to handle service requests during a SIP session, such as session initiation, modification, termination. 

9.5.2 Core IMS 

In NGN-IMS IPTV architecture, the IPTV Service Control Functions is replaced by Core IMS, which offers a SIP based session control mechanism, and provides functions of authentication and authorization of ITF based on user’s subscription, as well as resource reservation by interaction with RACF.

Core IMS also provides interactions between ITF, IPTV Applications Functions and Content Delivery Functions during a SIP session. The IMS core can be used for Service Discovery. Functions such as charging and roaming can also be supported by IMS mechanisms.
9.5.3 Service User Profile Functional Entity (SUP-FE)
The Service User Profile Functional Entity can be used for storing user profiles, subscriber-related location data, and presence status data in the Service stratum. The service user profile functional entity performs basic data management and maintenance functions. The service user profile functional entity is responsible for responses to queries for user profiles [Y.2012].
9.5.4 Functional mapping between NGN-based IPTV and NGN architectures
Application Functions may be included in Application Support Functions & Service Support Functions of NGN shown in figure 7-1 in clause 7. Service Control Functions and Content Delivery Functions may be included in the IPTV service components of NGN of figure 7-1 in clause 7. Thus, Application Functions, Service Control Functions, and Content Delivery Functions are included in the Service Stratum of the NGN architecture. 

Detailed functional mapping between NGN-based IPTV and NGN architectures is described in Appendix M.
NOTE- Provided that Figure 7-1 is modified so that service components contain both a service control and a service delivery part.
9.6 Description of functions common to all three architectures
9.6.1 Application Functions

The following clauses provide a breakdown of the Application Functions of the IPTV Architecture. Components identified below the horizontal dotted line are as described in the clause where the high-level architecture is explained. 
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Figure 9-5: Detailed Application Functional Architecture

9.6.1.1 IPTV Applications Functions
9.6.1.1.1  Service and Application Discovery & Selection Functions
The Service and Application Discovery & Selection Functions provide the discovery and selection of the available IPTV services. This can include the discovery and selection of services from multiple Service Providers. The ordering in which service selection and provider selection procedures operate is not specified.
Comment N° 15: The above sentence has been reworded as per the corresponding Word revision marks, for the sake of clarification. 
Service Discovery generates and provides the service discovery information to ITF. The service discovery information consists of one or more entry points to Service Selection Applications. The entry points may be in the form of a URL. Service Discovery may be performed using the service control function.
Service Selection generates and provides the description information about the available services, including Linear TV and Video On-Demand, to the user for browsing and selection. Service Selection receives metadata information from Metadata Processing Function to get the relevant metadata information.

9.6.1.1.2 On-Demand Application Functions
The On-Demand Application Functions perform session management, service authorization, presentation of the content metadata, and execution of the service logic of the On-Demand service.

9.6.1.1.3 Linear TV Application Functions
The Linear TV Application Functions perform session management, service authorization, presentation of the content metadata, and execution of the service logic of the Linear TV service

9.6.1.1.4 Other Applications Functions
These functions 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.

9.6.1.2 DRM Rights & Key Management Functions
 The DRM Rights & Key Management Functions control 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. The DRM Rights & Key Management Functions acquire the content rights (or content license, originated from Content Provider) from the Content Preparation Functions, generate and distribute security information (rights object or keys) to DRM Client, and may also provide the keys to Content Encryption Functions.
For example, when the end user is about to consume a piece of content, the DRM Rights & Key Management Functions interact with Application Profile Functions to obtain the user related security subscription information, e.g. time limited, whether FF/FR is allowed etc,  generate the right object and deliver it to the End User Functions.
The DRM Rights & Key Management Functions also provide keys for service and content protection to IPTV Application Functions, which then deliver the keys to relevant entities, e.g. ITF and the Content Encryption Functions.
9.6.1.3 Application Profile Functions 
The Application Profile Functions stores the profiles for the IPTV Applications. The Application Profile Functions may be located either within Service User Profile Functions or within IPTV Applications Functions depending on implementation.
9.6.1.4 Application Provisioning Functions
The Application Provisioning Functions manages the life-cycle of IPTV applications.
Comment N° 16 What is meant by life-cycle?
9.6.1.5 Content Preparation Functions

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

As the Content Preparation Functions may be subject to bi-lateral agreements with Content Owners, not all content may be subject to the functions described below.

First the content is acquired by Content Aggregation Functions. The metadata and rights information are delivered to the Metadata Processing Functions. Content may be re-coded and encrypted in Content Processing Functions 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.
Comment N° 17: What does the previous sentence mean? 
9.6.1.5.1 Content Management Functions
The Content Management Functions manage 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. The Content Management Functions direct the Content Processing Functions to process the content, e.g. to perform packaging, scheduling or re-coding.
9.6.1.5.2 Metadata Processing Functions
The Metadata Processing Functions get and manage the programme related metadata from the metadata sources, via Content Aggregation Functions, and convert it if necessary, and provide it to the IPTV Applications. The metadata may include title, brief introduction and content tracing information (such as watermark) etc. from CP, price, time schedule etc, from SP. 
Comment N° 18: What does SP mean? Service Provider? 
9.6.1.5.3 Content Aggregation Functions
The Content Aggregation Functions aggregate contents delivered by the Content Provider Functions. 

9.6.1.5.4 Content Processing Functions
The Content Processing Functions include re-coding to reformat the content coding from the received format to the delivery format, for example from ITU-T H.262 (also known as MPEG-2 video, ISO/IEC 13818 part 2) to ITU-T Recommendation H.264 (also known as ISO/IEC 14496 part 10). The Content Processing Functions can also include other functions such as packaging, ad-insertion into streams, format conversion, resolution conversion, editing, etc.
Content Processing Functions may perform:

· 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), 

· content scheduling by the provision of timing information for ad-insertion or for the scheduling of content delivery.

· re-coding to encode the video content from the original format (e.g. MPEG-2 into a more efficient format for delivery, such as ITU-T Recommendation H.264 for saving bandwidth. 

· other functions such as ad-insertion into streams, format conversion, resolution conversion, editing, etc.

9.6.1.5.5 Content Encryption Functions
The Content Encryption Functions encrypt the content. These functions can be performed by Content Preparation Functions.  
Comment N° 19: What is the usefulness of the last sentence since Content Encryption is part of Content Preparation? 

9.6.2 Application Client Functions
9.6.2.1 Service and Application Discovery & Selection Client Functions
The Service and Application Discovery & Selection Client Functions provide for the discovery and selection of the available IPTV services. These functions can include the discovery and selection of services from multiple Service Providers. The ordering in which service selection and provider selection operate is not specified.
9.6.2.2 On-Demand Client Functions
The On-Demand Client Functions interact 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.
9.6.2.3 Linear TV Client Functions
The Linear TV Client Functions interact 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
9.6.2.4 Other Clients Functions
These functions interact with the Other Applications for the delivery and presentation of additional IPTV services and their content, e.g. games, distant learning etc
9.6.2.5 DRM Client Functions
The DRM Client Functions in IPTV Terminal Device include integrity checking, usage rights verifying and decryption of the content. 
9.6.3 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 Functions. The details for Unicast Delivery and Multicast Delivery are considered.
The figure applies to the three architecture approaches, the IMS case would replace the Service Control Functions with those in the IMS Architecture shown above.
Comment N° 20: What does the previous sentence mean? 
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Figure 9-6: Content Delivery Functional Architecture
The high-level functionalities of Applications, Service Control and Content Delivery Functions are described in the previous clauses. The following sub-clauses describe the additional functions introduced in figure 9-6:

9.6.3.1 Content Distribution & Location Functions
The  Content Distribution & Location Functions control the Delivery & Storage Functions to optimize content distribution, selection and deliver content to the end user.  The Content Distribution & Location Functions include two major functionalities: Distribution Control Functions and Location Control Functions. 
9.6.3.1.1 Distribution Control Functions
The Distribution Control Functions coordinate the Delivery & Storage resources and establishes the optimal distribution policy
· for distributing content and live stream content from Content Preparation Functions to Content Delivery & Storage Functions,
· and for distributing file content among the Content Delivery & Storage Functions

The distribution policy of file content and live stream content may be different. For file content, Distribution Control Functions use and maintain the distribution information about how the content is distributed among the Content Delivery & Storage Functions.  Distribution Control Functions may also use the request information obtained from Location Control Functions to optimize the distribution policy. For live stream content, distribution policy may be statically configured for Distribution Control Functions to decide which Content Delivery & Storage Functions receive the live stream content. Distribution Control Functions may also use information such as load status of Content Delivery & Storage Functions in the distribution policy. 
9.6.3.1.2 Location Control Functions
The Location Control Functions are used to process the request from IPTV Service Control Functions or IPTV Application Functions to allocate Content Delivery & Storage Functions resources. The Location Control Functions identify a suitable Content Delivery & Storage Functions. Then the selected Content Delivery & Storage Functions can deliver the content to the Media Client Functions.  The selection criterion includes the distribution information and load status of Content Delivery & Storage Functions, the terminal related information (e.g. terminal location and capability), and others.  When receiving a request for a CD&SF from On-Demand Application Functions or IPTV Service Control Functions,  the Location Control Functions identify a suitable CD&SF and return the result back.
Comment N° 21: The acronyms should be used in all the text or not.
The Location Control Functions resolve 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, …),
In the case where multicast is used, the Location Control Functions
· manage multicast network parameters (e.g. multicast address),
· associate and maintain the mapping between logical channel identifiers and these parameters,
· provide the mapping to IPTV Application Functions or IPTV Service Control Functions when requested.

9.6.3.2 Content Delivery & Storage Functions
The Content Delivery & Storage Functions distribute, cache, store and deliver the content to the end user. The Content Delivery & Storage Functions handle the media control messages, for example, Pause and Fast Forwards, for controlling the IPTV media flows.  The Content Delivery & Storage Functions include the following functionalities: Content Delivery Control Functions, Delivery Functions (Unicast & Multicast), Cache & Storage Functions, and Distribution Functions.
9.6.3.2.1 Content Delivery Control Functions
The Content Delivery Control Functions handle control functions on Content Delivery Storage Functions, such as control the media resources, and handling VCR commands. 

9.6.3.2.2 Delivery Functions (Unicast & Multicast)
The Delivery Functions (Unicast & Multicast) are  responsible for streaming and delivering (e.g. via RTP over UDP, Unicast or Multicast) content streams to the Media Client Functions via the Network Functions.  The Delivery Functions may provide other serving functions, such as file downloading and uploading to and from the Media Client Functions.
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.  
Comment N° 22: Media Client does not appear on figure 9-6. The previous sentence should be clarified.
9.6.3.2.3 Cache & Storage Functions
The Cache & Storage Functions are responsible for caching the live stream content (e.g. for time-shifted linear TV) and for storing the file content (e.g.; for video on demand or other file-based IPTV services).  

9.6.3.2.4 Distribution Functions
The Distribution Functions distribute the content, which include live streams or files, among the Content Delivery & Storage Functions.  The Distribution Functions receive the content from Content Preparation Functions.
9.6.4 Network Functions
9.6.4.1 Multicast Network Functions
9.6.4.1.1 Multicast Control Point Functions
The Multicast Control Point Functions provide for the selection of the individual Multicast stream that is to be delivered, over the access network, to the IPTV devices.  The request for a multicast stream may need to be authorised before it is accepted.
9.6.4.1.2 Multicast Replication Functions
The Multicast Replication Functions in the Transport Network replicate the multicast stream from a Multicast Delivery Functions to all the Multicast Control Points Functions that need to receive it.
9.6.5 Content Provider Functions
ontent can be received from a number of different sources. The physical interfaces and signals formats may differ depending of the sources.. The Content Provider Functions may include functions such as content ratifying, which means it needs to ratify content license, content access prioritization and parental control level.   

Comment N° 23: What means "content ratifying, which means it needs to ratify content license" ?
9.6.5.1 DRM Sources

TBD.

9.6.5.2 Metadata Sources

TBD.

9.6.5.3 Content Sources

TBD.
9.7
Third Party Application Gateway Functions
 [Editor’s Note: Contributions are requested on how 3rd party applications interact with EUF, IPTV applications and the Gateway.]

Third-Party Application Gateway Functions are added to the IPTV architecture for the support of 3rd party applications. As illustrated in Figure XX, these functions provide a reference point for 3rd party IPTV application.
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Figure 9-7: Third party Gateway Functions in IPTV Architecture.

3rd party application is an application which invokes application interfaces to make use of IPTV functionality. The reference point for 3rd party applications is intended to stimulate the development of 3rd party services, such as new innovative IPTV services, IPTV services provided by legacy IPTV system, by a 3rd party Service Provider, i.e. a provider who does not operate the network components required for IPTV functionality.
Comment N° 24: the first sentence is rather unclear.
3rd Party Application Gateway Functions expose a highly abstracted application reference point to 3rd party Application Functions. The 3rd Party Application Gateway Functions provide a secure reference point for the 3rd party applications to utilise the IPTV capabilities and resources. The following are the possible candidate features for the application reference point:
· Policy control

· Accessing user profile
· Fetching and notifying 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
· Acting as a Protocol adapter to perform protocol translation between IPTV service control function and 3rd party application, in case the protocols adopted by the two sides are different.
Comment N° 25: if the functions listed above are only candidates for the 3rd party reference point then this is not considered to be mature enough and the complete clause should be moved to an appendix. 

9.8
Inter-working between NGN variants of the IPTV architecture

[image: image8.emf]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

Control

Client

Core

IMS

IPTV Service 

Control Function

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

Control

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

Content Delivery  

Control Functions

Content & Data

Sources

Content & Metadata

Metadata

Delivery Protocols

Service Control

Management

Functions


Figure 9-8: 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.]
9.9
Reference Points

_________________

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