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IPTV MIDDLEWARE, APPLICATION AND CONTENT PLATFORMS
Scope

This document identifies and defines middleware platforms, including applications, content formats, and their uses, that facilitate effective and interoperable use of an IPTV system for presenting and interacting with IPTV services. 
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Figure 1-1: Scope of this document 
For practical reasons the following topics are included in other documents

· Toolbox for content coding [FG IPTV-DOC-0195]
· IPTV Middleware [FG IPTV-DOC-0196]
· IPTV Metadata [FG IPTV-DOC-0197]

· Standards for IPTV Multimedia Application Platforms [FG IPTV-DOC-0198]
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Definitions

1.1 This working document uses the following terms defined elsewhere:

3.1.1 Application [ITU-T Y.101]: A functional implementation realized as software running in one or spread over several interplaying hardware entities. 

3.1.2 Application manager [ITU-T J.200]: The entity that is responsible for managing the lifecycle of the applications. It manages applications running in both the Presentation engine and Execution engine if both are present. 

3.1.3 Application Programming Interface (API) [ITU-T J.200]: Consists of software libraries that provide uniform access to system services. [ITU-T J.200] 

Note: In the case of middleware, it is an interface between application layer and middleware service which encapsulates the services offered by the middleware and enable application developer to develop new application.
3.1.4 Character [ITU-T J.200]: A specific "letter" or other identifiable symbol, e.g. "A". 

3.1.5 Character encoding [ITU-T J.200]: Mapping between an integer input value, and the textual character that is represented by this mapping, e.g. in ASCII value 65 (decimal) is character "A", or shift-JIS for Japanese characters. 

3.1.6 Content [ITU-T T.174]: Encoded generic value, media or non-media data 
3.1.7 EPG provider [ITU-T J.90]: The entity that collects, collates and assembles the elements of information that constitute the EPG database. 

3.1.8 Execution engine (EE) [ITU-T J.200]: instructions and associated data and media content. An execution engine may be implemented with an operating system, computer language compilers, interpreters, and Application Interfaces (APIs), which a procedural application may use to present audiovisual content, interact with a user, or execute other tasks, which are not evident to the user. A common example of an execution engine is the JavaTV software environment, using the Java programming language and byte code interpreter, JavaTV APIs, and a Java Virtual Machine for program execution.

3.1.9 Home network (HN) [ITU-T J.190]: Short-range communications system designed for the residential environment, in which two or more devices exchange information under some sort of standard control.

3.1.10 Metadata format [ITU-T H.222AMD1]: Identifies the coding format of metadata. 

3.1.11 Metadata service [ITU-T H.222AMD1]: Coherent set of metadata of the same format delivered to a receiver for a specific purpose. 

3.1.12 Multimedia [ITU-T J.148]: The combination of multiple forms of media such as audio, video, text, graphics, fax, and telephony in the communication of information.

3.1.13 Multimedia application [ITU-T T.174]: An application which involves the presentation of multimedia information to the user.

3.1.14 Multimedia service [ITU-T Q.1702]: A service in which the interchanged information consists of more than one type, such as text, graphics, sound, image and video. 

3.1.15 Multimedia representation [ITU-T T.171]: The property of handling several types of representation media. 

3.1.16 Presentation [ITU-T T.411]: The operation of rendering the content of a document in a form perceptible to a human being. 

3.1.17 Presentation engine [ITU-T J.200]: A subsystem in a receiver that evaluates and presents declarative applications consisting of content, such as audio, video, graphics, and text primarily based on presentation rules defined in the presentation engine. A presentation engine also responds to formatting information, or "mark-up", associated with the content, to user inputs, and to script statements, which control presentation behaviour and initiate other processes in response to user input and other events. A common example of a presentation engine is an HTML browser, capable of displaying text and graphic content formatted in HTML, with interactive behaviour programmed in ECMA script. 

3.1.18 Service [ITU-T Y.101]: A structure set of capabilities intended to support applications. 

3.1.19 Stream [ITU-T J.200]: A unidirectional continuous flow of content. 

3.1.20 Telecommunication service [ITU-T F.700]: Set of telecommunication capabilities that work in a complementary and cooperative way in order to let users perform applications. 

3.1.21 User device [ATIS-0800002]:  Also known as Home Network End-Device (HNED), Home Network Device (HND), Consumer Equipment (CE), terminal and physical device. A piece of hardware equipment running its software and attached to a Home Network and being identified by a GUID, e.g. a MAC address. A single Device can be used by one or more users. 

This working document defines the following terms:

3.2.1 Application instance: An occurrence of an application

3.2.2 Broadcast TV: One-way transmission of TV signals from one point to two or more other points.

3.2.3 Character set:  See character encoding. 

3.2.4 Content protection: Act of preventing unauthorized use of any content.

3.2.5 Electronic Content Guide (ECG): A service navigation interface used especially for content streaming and download. 

Note: It is sometimes used synonymously with EPG.

3.2.6 Electronic Program Guide (EPG): A service navigation interface which is used especially for programs. 

Note: in some traditional Broadcast Services, EPG is defined as an on-screen guide used to display information on scheduled live broadcast television programs, allowing a viewer to navigate, select, and discover programs by time, title, channel, genre. This traditional definition does not cover “catalogues” for on-demand and download services (sometimes called ECG) and bi-directional interactive service (sometimes called IPG) for end-user interaction with a server or head-end.
Some EPGs utilize web-pages, or teletext to realize this function.
3.2.7 Electronic Service Guide (ESG): A service navigation interface used especially for available services and contents.
3.2.8 Extended channel: Means to organise different operation content together, including live channel, TVOD, information service, EPG and so on. For each extended channel, there is a related channel number. [0062]

3.2.9 Globally Executable MHP (GEM): A terminal specification based on MHP that enables applications to interoperate across OCAP, MHP and other GEM based platforms. 
3.2.10 IPTV Terminal Function (ITF)*: The functionality within the home network that is responsible for terminating the IP signal, and converting the content into a renderable [i.e. enabling to be seen and/or heard] format, e.g. a STB.

*: Based on [ATIS-0800002] with modification

3.2.11 Interactive Program Guide (IPG): A service navigation interface used especially for bi-directional interactive service with a server or head-end.
Note: It is sometimes used synonymously with EPG.
3.2.12 Interactive Television (iTV): A service in which the user can send requests, within a browser environment, to the service provider in order to obtain additional information. This capability requires channels to have what is known as a 'return path'.

3.2.13 Lifetime/Lifecycle of an application: Characterizes the time from which the application is loaded to the time the application is destroyed. 

3.2.14 Metadata: Structured, encoded data that describe characteristics of information-bearing entities to aid in the identification, discovery, assessment, and management of the described entities.
Note: EPG metadata has many applications and may vary in depth from merely identifying the content package title or information to populate an EPG to providing a complete index of different scenes in a movie or providing business rules detailing how the content package may be displayed, copied, or sold. 

3.2.15 Middleware: A layer of software between applications and resources, which consists of a set of service enablers that allow multiple functionalities running on one or more devices in an IPTV system to interact across a network.

3.2.16 Segmentation: Division of content into different parts, e.g. scenes and chapters.

3.2.17 Service Navigation: The presentation of information that allows the end-user to discover, select and consume services.

3.2.18 Service Navigation Interface: A user interface which is intended to provide information on available services, including content that may be accessed by end-users for service navigation.
3.2.19 Set-top box (STB): A device that contains demodulator, de-multiplexer, decoder, other functionalities and interfaces related to signal reception and presentation of the distributed programme at the subscriber's site.

3.2.20 Time shifting: A function which allows playback of content after its initial transmission.

3.2.21 Time-shifted TV: A TV program that has been time shifted.

3.2.22 User Interface (UI): Also known as UI, a user interface is the sensory and behavioural aspects of a program that are presented to a user. The term is generally used to denote the menuing and navigational constructs of a program. 

3.2.23 Video-on-Demand (VoD): A service in which the subscriber can view video content whenever desired. The operating assumption is that the content is stored on the provider’s VoD server. Subscriber accesses the movie from a library directory which may include search engine that accesses movie description and rating.  Subscribers typically have the ability to pause, play, rewind, fast forward the content, or even stop viewing it and return to it at a later time when using this service.

Abbreviations and acronyms
This document uses the following abbreviations and acronyms.
API
Application Programming Interface

AV
Audio Video

DVB
Digital Video Broadcasting

EPG
Electronic Program Guide
ESG
Electronic Service Guide

ETSI
European Telecommunications Standards Institute

GEM
Globally Executable MHP

GIF
Graphics Interchange Format

GUI
Graphical User Interface
HN
Home Network

HTML
Hyper Text Mark-up Language

HTTP
Hyper Text Transport Protocol

I/O
Input / Output

ID
IDentifier

IETF
Internet Engineering Task Force

IHDN
In Home Digital Network

IP
Internet Protocol

IPR
Intellectual Property Rights

ISDN
Integrated Services Digital Network

ISO
International Organization for Standardization

ITU
International Telecommunication Union

ITV
Interactive Television

JDK
Java Development Kit

JFIF
JPEG File Interchange Format

JPEG
Joint Picture Expert Group

LMDS
Local Multipoint Distribution System

MAC
Media Access Control

MHP
Multimedia Home Platform

MIME
multipurpose internet mail extensions

MMDS
Multipoint Microwave Distribution System

MPEG
Moving Picture Experts Group

NTSC
National Television Systems Committee

NVOD
Near-Video-On-Demand

OCAP
OpenCable Application Platform

OS
Operating System

OSD
On Screen Display

PFR
Portable Font Resource

PNG
Portable Network Graphics

PSI
Program Specific Information

PSIP
Program and System Information Protocol

RAM
Random Access Memory

ROM
Read Only Memory

SI
Service Information

TCP
Transmission Control Protocol

TS
Transport Stream

UDP
User Datagram Protocol

UI
User Interface

URL
Uniform Resource Locator

UTF8
Universal Transformation Format 8

VM
Virtual Machine

WAN
Wide Area Network

XML
eXtensible Markup Language
Content provisioning 

Introduction

Content provisioning in IPTV is the activity of providing TV channels, programs, movies, music and other contents between content providers and service providers. Service providers may sign contracts with content and metadata providers, import contents and metadata from content/metadata providers. 
To protect content rights, content provider may encrypt the content before delivery to service provider.

In this clause we focus on the interface between content/metadata providers and service providers and not on the content/metadata processes inside the service provider domain.
Interface between content/metadata providers and service providers
Content providers can provide audiovisual channels, contents and metadata together or separately. 

Pure metadata providers also exist.

In the case of broadcast retransmission, broadcast service platforms such as terrestrial, cable, or satellite digital broadcasting can provide audiovisual channels, metadata and contents for interactive services to IPTV Service platforms for retransmission.


[image: image2]
Figure 5-1: Relations between content providers & service providers

"Streams" stands for single programme streams and for multiple programme streams.

For content provisioning, a set of interfaces is needed and identified:

· Contract exchange (not to be standardised)

· Content & metadata provisioning interface
· Consumption reporting

Standards are needed for the content & metadata provisioning interface.

The metadata elements for provisioning are recommended to be as common as possible with the metadata elements made available to the end-user, however with elements specific to the relation between "content provider" and "service provider" (such as distribution conditions).

Gap analysis for content and metadata provisioning

Table 5-1: Content provisioning standards
	Content provisioning method
	Identified standards

	File format for content provisioning
	[ISO/IEC 14496-12]

	File format for metadata provisioning
	[SMPTE-380M]

	File format for combined content & metadata provisioning
	[ISO/IEC 14496-12] (need to be extended)

	Stream format for channel/content provisioning
	[ISO/IEC 13818-2]

	Content provisioning transport protocol
	[ISO/IEC 13818-2], [IETF RFC3550], [IETF RFC768], etc.

	Stream format for combined channel/content & metadata provisioning
	[ETSI EN 300 468] & [ETSI TS 102 323]


Service Discovery

There are different IPTV configurations to be considered, such as:

· Configuration with only one IPTV service provider on the network

· Configuration with multiple IPTV service providers on the network with preconfigured specific IPTV service provider

· Configuration with multiple IPTV service providers on the network without preconfigured specific IPTV service provider

In the case where there is only one IPTV service provider on the network or when there is a preconfigured service provider, here are the different steps in the service discovery:

· step 1: discovery of IPTV service provider entry point

· step 2: acquisition of the description of the IPTV services offered by the service provider and IPTV Service Selection


[image: image3]
Figure 6-1: Service discovery with configuration of several IPTV service providers on the network

In the case where there are several service providers and there is no preconfigured service provider (see above figure), here are the different steps in the service discovery:

· step 1: discovery of the IPTV service provider description provider entry point
· step 2: acquisition of the description of the IPTV service providers and IPTV service provider selection

· step 3: acquisition of the description of the IPTV services provided by the selected service provider and IPTV service selection

Step 1 is always the discovery of the starting entry point and this is dealt with in the document "IPTV Network Control Aspects" [FG IPTV-DOC-0189]
The starting entry point might be:

· An IPTV service provider description provider entry point (when there are several IPTV service providers on the network and no specific service provider entry point is provided in the terminal device configuration data)
· An IPTV service provider entry point (when there is only one IPTV service provider on the network or when a specific service provider entry point is provided in the terminal device configuration data). The IPTV service provider maybe running a web-based solution, a metadata-based one or a mixture of them.

Here are two examples showing how descriptions of available IPTV service providers can be acquired by terminal devices, when the entry point is an IPTV service provider description provider entry point, the first one making of HTTP or S-HTTP protocols and the second making use of the IGMP protocol 


[image: image4]
Figure 6-2: HTTP or S-HTTP request to get the description of the available IPTV service providers

In this case the service provider description provider may answer with a set of metadata containing the description of the available service providers.


[image: image5]
Figure 6-3: IGMP join request to receive the description of the available IPTV service providers

In this case the service provider description provider sends periodically the set of metadata containing the description of the available service providers.

The metadata related to the description of the available IPTV service providers can be found in the IPTV metadata document [FG IPTV-DOC-0198].
Here are two examples showing how descriptions of IPTV services offered by an IPTV service provider can be acquired by IPTV terminal devices, when the entry point is an IPTV service provider entry point, the first one making of HTTP or S-HTTP protocols and the second making use of the IGMP protocol 


[image: image6]
Figure 6-4: HTTP or S-HTTP request for description of the IPTV services offered by a service provider


[image: image7]
Figure 6-5: IGMP join request to receive the description of the IPTV services offered by a service provider

Channel Identification and location resolution

Domain names (DNS) could be used to identify destination multicast addresses of channels in EPG. These domain names would be registered on DNS servers with their corresponding multicast addresses. When end users try to access multicast channels in the EPG, their IPTV terminal devices resolve the domain names with DNS servers. When they get the multicast addresses for the domain names, they issue out group membership reports to join the multicast groups, and receive contents from the multicast channels.
Profiling

Appropriate information can be found in Appendix I.

Events

Input events

Appropriate information can be found in Appendix II.

Other events

For further study.
Service navigation systems

Appropriate information can be found in Appendix III.

Appendix I: Profiling
 (This Appendix does not form an integral part of this document)
This appendix includes material for discussion on profiling. Although the IPTV FG did not have time to discuss it, it was felt valuable to keep it to be the basis for further discussion in the IPTV GSI.

I. 
Profiling Process for IPTV Service

I.1. 
Overview

The “IPTV service scenarios” and “IPTV service requirements” documents define IPTV services and requirements for IPTV network.  The IPTV network should satisfy all the requirements identified.  But it is difficult to develop the complete IPTV specifications satisfying all the requirements in single step.  In this document, the IPTV standardization process is classified into three profiles.

In classifying profiles, the following principles are considered.

· Market urgency – the services that are widely deployed in the market should be standardized with high priority.

· Technical difficulty - the level of standardization effort should be considered.

· Consistency – the results of each profile should be aligned with the results of other profiles.

· Compatibility – as a result of profiling process, there will be end devices and networks having different capability sets.  The end device is expected to be used in the network with different capability set.  Thus, the capability set of latter profile should include all the capabilities of previous profiles.  

I.2. 
Description of each profile

Table I-1shows the characteristics of each profile on user perspectives. In profile 1, users may recognize the IPTV service as terrestrial/cable/satellite digital TV service providing CoD service.   In profile 2, users may recognize the IPTV service as internet service enabled TV.  Users access web applications and internet content with IPTV end devices.  Complete set of IPTV service that satisfying all the requirements are provided in profile 3.

Table I-1: Profiles on User Perspectives

	
	Profile 1
	Profile 2
	Profile 3

	
	TV/CoD over IP Network
	Internet Service Enabled TV
	Complete IPTV on NGN

	Service Category
	Linear/Broadcast TV

Content On Demand
	Web Services

Interactive Data Services
	Telephony Services

Converged Service

Mobile IPTV Service 

	Content Diversity
	SP Provisioned Content 
	3rd Party Content

Internet Content

User Created Content
	

	Interactivity
	Content Selection/View

(Play/Pause)
	Various Content Manipulation (Search, Save, Copy, Transfer, …)

Internet Services
	Telephony


End devices are classified into five profiles on their service capability.  End devices will be implemented with different profiles.  Thus, compatibility between different profiles is required.  
Table I‑2:  End Device Profile

	
	Profile 1
	Profile 2
	Profile 3

	
	Minimal 1
	Minimal 2
	Basic
	Enhanced
	Full

	Channel
	X
	
	X
	X
	X

	CoD
	
	X
	X
	X
	X

	Interactive Data and /or Storage
	
	
	
	X
	X

	Telephony 
	
	
	
	
	X


Table I-3 lists the deliverable services for each profile.
Table I-3: Services for each Profile

	1st Level
	2nd Level
	Profile 1
	Profile 2
	Profile 3

	Content
	Channel
	Linear/Broadcast TV and Audio

Broadcast Ad.


	Trick Mode
PPV 
NPVR
Multi-angle
PVR
Content Sharing

User Created Channel

3rd Party Channel
	Mobile IPTV

Targeted Ads

	
	On Demand
	Real/Near Content on Demand
	Push Content on Demand

User Created Content

3rd Party Content
	Mobile IPTV

	
	Content Navigation
	 EPG 
Content Advisory
	IPG

IPTV/Internet Portal
	

	Interactive Data
	
	Internet Access

E-mail

Chat 

Presence

Interactive Ad.

 T-Information(news, weather, transportation, government)

T-Entertainment(game)

 T-Commerce(banking, shopping, ticketing,)


	Location-based Service

	Telephony-based 
	
	
	SMS

Caller ID

Voice Call/conference

Video call/conference

Converged Service


Table I-4 summarizes the target environment and required functionalities for each profile.

[Note] Interfaces and signalling protocols between each domain are not classified here.  Priorities and capabilities on interfaces and signalling protocols are needed for describing architectural aspects.

Table I-4: Target Environment and Required Functionalities

	
	Profile 1
	Profile 2
	Profile 3

	Target End Device
	STB without storage
	PC / STB with storage

	PC/STB/Mobile device with storage

	Target Network Infrastructure
	Wired IP network
	Wired/wireless IP network
	NGN including mobile network

	Target Network QoS Model
	Best-effort or Diffserv
	SLA-based QoS control
	NGN QoS control

	Security Aspects
	Content security(select/view only)

Service security
	Content security(various manipulations)

End device security
	Network security

	QoS/Performance Aspects
	Dedicated/Provisioned QoS
	Dynamic QoS
	Dynamic QoS on NGN

QoE/Performance monitoring

	Middleware Aspects
	Content metadata
	Content delivery/ licensing metadata

Content provisioning
	User metadata

	End System Aspects
	A/V format

Terminal management
	Remote management

Home networking
	

	Network Control Aspects
	Identification

Stream control

Transport packet format
	Content distribution

Session control
	Multicast network control


Appendix II: Input events
 (This Appendix does not form an integral part of this document)
This appendix includes material for further consideration by the IPTV-GSI.

A number of input events have been identified and can be found in some specifications as follows:

In GEM 1.0.2 specification, clause G.5, “Input events”, in Annex G specifies that the minimum set of input events which shall be available to the applications if they are interested in receiving them. The defined minimum set of input events by inclusion of the clause G.5 of MHP 1.0.3 specification are as follows; 
VK_0 to VK_9

VK_UP

VK_DOWN

VK_LEFT

VK_RIGHT

VK_ENTER

VK_TELETEXT

VK_COLORED_KEY_0

VK_COLORED_KEY_1

VK_COLORED_KEY_2

VK_COLORED_KEY_3
Among these input events, GEM based terminal specifications are allowed to make optional the VK_TELETEXT and VL_COLORED_KEY_3 input events. 
This can be found in clause G.5, “Input events”, in Annex G of ARIB STD-B23 with following text;

This clause conforms to GEM1.0 “G.5 Inputs events”, Note that VK_TEKETEXT shall not be used. Form mapping of actual buttons to remote controller and so on, it shall be specified in operational guideline.
In Addition, similar definition for support of a user input events can be found in clause 5.4.13.4 of ARIB STD-B24, Vol.2 that defines a declarative content format and its middleware.

However no agreement was possible on the proposed minimum set of input events listed in the following table.
Table II-1: Proposed minimum set of input events
	Input event

	Digit from 0 to 9

Direction of up, down, left and right

Determination of a choice (ENTER)

3 special buttons (Colored buttons)


Appendix III:  Example of assignment of input events
For information, Table A.1 shows relationship between minimum set of input events listed in Table 1 and middleware for procedural and declarative content format. GEM is chosen for procedural content format case and BML for declarative one as examples.

Table III-1: Example of assignment of input events
	Input event
	GEM
	BML

	Digit from 0 to 9


	VK_0 to VK_9


	“numeric-tuning” keygroup of used-key-list attribute. 



	Direction of up, down, left and right


	VK_UP

VK_DOWN

VK_LEFT

VK_RIGHT


	“basic” keygroup of used-key-list attribute.

	Determination of a choice (ENTER)


	VK_ENTER


	 “basic” keygroup of used-key-list attribute.

	special buttons (Colored buttons)
	VK_COLORED_KEY_0

VK_COLORED_KEY_1

VK_COLORED_KEY_2

VK_COLORED_KEY_3
	 “data-button” keygroup of used-key-list attribute.


Note 1: GEM-based terminal specifications are allowed to make optional the VK_COLORED_KEY_3 input event.
Note 2: BML defines used-key-list attribute that is a part of CSS properties to request input event available for interactive content. 
Appendix IV: Services navigation systems
 (This Appendix does not form an integral part of this document)
This appendix includes material for discussion on service navigation systems. Although the IPTV FG did not have time to reach an agreement, it was felt valuable to keep it to be the basis for further discussion in the IPTV GSI.

The material in this appendix may be a candidate to be incorporated in the main body of this document or be considered to form an independent document after further work.
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IPTV Service Navigation System

1.
Scope


This document presents a generic service navigation system architecture and its functional entities, and gives a web-based service navigation system model and a syndication-based service navigation system model. 

2.
References

The following ITU-T Recommendations and other references contain provisions, which, through reference in this text, constitute provisions of this working document. At the time of publication, the editions indicated were valid. All Recommendations and other references are subject to revision; users of this working document are therefore encouraged to investigate the possibility of applying the most recent edition of the Recommendations and other references listed below. A list of the currently valid ITU-T Recommendations is regularly published.


The reference to a document within this working document does not give it, as a stand-alone document, the status of a Recommendation


[ITU T.174] 
ITU-T Recommendation 









[ITU Y.2012]
ITU-T Recommendation Y.2012.

3.
Definitions

3.1
This working document uses the following terms defined elsewhere:



 


3.1.1
Content [ITU T.174]:  encoded generic value, media or non-media data. 






3.1.2
Functional Entity [ITU Y.2012]: An entity that comprises an indivisible set of specific functions. Functional entities are logical concepts, while groupings of functional entities are used to describe practical, physical implementations.

3.1.3
Metadata: Structured, encoded data that describe characteristics of information-bearing entities to aid in the identification, discovery, assessment, and management of the described entities.

3.1.4
Service: A set of functionalities enabled by a provider for end users; for example, providing IP connectivity with managed quality of service, providing an IPTV Service, providing a content on demand service, etc.. 

3.2
This working document defines the following terms:

3.2.1
Metadata Syndication: is a subscription based association of multiple metadata sources and terminals for distributing metadata to the terminals.

3.2.2 Lifetime/Lifecycle of an application: Characterizes the time from which the application is loaded to the time the application is destroyed. 

3.2.3 

3.2.4 Service Navigation: The presentation of information that allows the end-user to discover, select and consume services.

3.2.5 . Service Navigation Interface: A user interface which is intended to provide information on available services, including content, that may be accessed by end-users for service navigation.

3.2.5    IPTV Portal: An entry point to IPTV services, including subscription and purchasing, often by providing service navigation, e.g. EPG, ECG, an IPTV-page, and the ‘last channel’

3.2.6   IPTV page:  a single instance of presentation on a display of information to the end-user.

3.2.7  

Presentation: The operation of rendering content in a form perceptible to a human being.

4.
Abbreviations and acronyms 


This working document uses the following abbreviations and acronyms.

API
Application Programming Interface

BOSS
Business and Operational Support System

CP
Content Provider

CPE
Customer Premises Equipment


DB
DataBase

ECG
Electronic Content Guide

EPG
Electronic Program Guide  

ESG
Electronic Service Guide

HTML
HyperText Markup Language

HTTP
HyperText Transfer Protocol

IPG
Interactive Program Guide

PVR
Personal Video Recorder

RSS
Real Simple Syndication

SP
Service Provider

STB
Set-Top Box


VoD
Video on Demand


XML
Extensible Markup Language

5.
Generic Service Navigation System


5.1 Introduction

Service Navigation is a process of presenting information that allows the end-user to discover, select and consume services.

Service Navigation is an integral part of IPTV because it is expected that there are many services possible on IPTV and without service navigation, it is very difficult, if not impossible, to obtain services. A typical means of service navigation is by way of service navigation interface, a user interface which is intended to provide information on available services, including content, that may be accessed by end-users for service navigation. Examples of Service Navigation Interfaces include EPG, IPG, ECG, and ESG. 


Service Navigation comprises nodes, server and client, and three abstract functional entities: metadata, navigation logic, and presentation. Depending on the way these abstract entities are realized, there may be many different systems or models of service navigation.  In addition to these, (metadata) transport and interval management are the components to be taken into account.



[image: image1]

Figure 5-1: Abstract components of Service Navigation


(1) Metadata

Metadata is structured, encoded data that describe characteristics of information-bearing entities to aid in the identification, discovery, assessment, and management of the described entities. Metadata has many applications and may vary in depth from merely identifying the content package title or information to populate an service navigation interface to providing a complete index of different scenes in a movie or providing business rules detailing how the content package may be displayed, copied, or sold. 

(2) Service navigation logic


Navigation logic is a means to characterize the process in which service navigation is conducted through service navigation interface. 


(3) Service Navigation Logic Description


Navigation logic description is the description of the navigation logic in a clearly defined language.

(4) Navigation Logic Execution


Navigation logic execution is the execution of the navigation logic described by the navigation logic description.

(5) (Navigation) Presentation


Navigation Presentation is the operation of rendering content in a form perceptible to a human being.

(6) Presentation Description


Presentation description is the description, in a clearly defined language, of how the navigation logic is to be presented and displayed, e.g., layout, design, and style, through service navigation interface.

(7) Presentation Execution


Presentation execution is the actual presentation and displaying of the service navigation logic through the service navigation interface according to the presentation description.

5.2 Examples of Service Navigation Model


Various service navigation models are possible by combining the above functional components in various ways. Figure 5-2 shows one of these, which is often called “web-based” because the service navigation interface is often realized by a “web-browser” application.
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Figure 5-2:  An example of a Web-based Service Navigation


In this simple model, navigation logic is executed on the server side, meaning that the application on the client side only displays and does not interact dynamically with the end user.


Another example of service navigation is given in Figure 5-3, in which service navigation logic and presentation are all executed on the client side. The server side only delivers metadata. This is an extreme case of middleware-based service navigation model.
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Figure 5-3: Middleware-based Service Navigation Model

As mentioned above, metadata transport and interval management need to be taken into account. 


(1) Metadata transport


Metadata over IP is usually transport in either of two ways: Unicast or Multicast.


(2) Interval management


Interval management is a process in which temporal intervals between metadata delivery are managed. For example, interval management involves decisions such as, e.g., how often certain metadata is to be updated within a day.


Depending on the way these abstract entities are realized, there may be many different systems or models of service navigation.

5.3  Service navigation system generic architecture

Editor's note: contribution needed for a more conceptual model/description.

Figure 5-4 shows generic service navigation system architecture. This architecture can support navigation through the presentation of various kinds of services and contents irrespective of implementation. 
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Figure 5-4   Generic Service Navigation System Architecture





The service navigation manager of base middleware receives the metadata based on XML from the IP connection, parses and stores it into the local storage. The metadata can be retrieved through the metadata API by the presentation engine. The IPTV terminal may have tuner to receive broadcasting services (e.g. through the MPEG-2 transport stream) and in that case, the service information can be retrieved through the metadata API by the presentation engine.


Various solutions exist for the presentation engine. The presentation engine displays the metadata according the design template and the navigation. 


The service navigation application  provides the navigation functionality for the services and the contents.

It could be possible for the application to request metadata directly from the remote server using HyperText Transfer Protocol (HTTP).

6. Web-based service navigation system 

Editor's note: Introduction needed



6.1 Web-based service navigation system


The web-based service navigation system is a service navigation system in which the service navigation application is located in a web-server, and the presentation is based on the presentation engine e.g. a browser.

The web-based service navigation system consists of  three functional entities: service/application management, metadata DB, and page production and presentation. (see figure 6-1). 

· The service/application management functional entity obtains users’ information from IPTV BOSS (such as user’ name, password, service-ordered information, price etc.) and the media location information from CDN and manages them. It responds to the user’s request for VoD, linear TV and time-shift TV as well as other services and applications. The service/application management functional entity also fulfils the service/application logical processing of the end-user’s requests. 

· The metadata database functional entity stores and manages metadata.

· The page production and presentation functional entity provides a service navigation interface or an IPTV portal. It offers an interface for user interaction with the IPTV platform.  This functional entity produces IPTV pages based on HTML and/or XML and present them.
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                        Figure 6-1:Web-based Service Navigation System Architecture

(2) 

6.2 Web-based service navigation system reference architecture 
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Figure 6-2: Web-based service navigation system reference model architecture

The service provider(s) obtain users’ service-ordered information from IPTV BOSS, and send them to the service navigation system. The service-ordered information includes user’s information and service information.     


Service/application management interacts with BOSS and CDN to get user’s information (such as user’ name, password, service-order information etc.) and service information (such as price, location of media etc.), and use these information to provide service/application logical process. For example, Service/application management encapsulates these logic process as service/application logic APIs, and these APIs are called by navigation application located in Web server.

Navigation application obtains metadata from metadata database and uses the service-ordered information to produce customized pages (based on HTML/XML). Operators often provide many service page templates for users to choose, and these templates correspond to the service-ordered information. The introduction of intermediate layer (Web Server) will improve the capability of service navigation system and accelerate browsing. Through the intermediate layer (Navigation application), the logical process of service/application management are shielded  and simultaneously, customized pages could be produced.

The service/application logical process is independent of the set-top box (STB). The navigation application of Web server produces IPTV Portal and pages and delivers them to STB, and the STB presents them to users by browser. The user’s requests are sent to navigation application of Web server, and the navigation application invokes the service/application logic (APIs) to respond user’s requests or redirect to other application servers.





















7.
Middleware-based service navigation system 





A middleware based service navigation interface (MW-SNI) is a service navigation interface whose design and navigation logic are typically defined by the application on the terminal. Using the metadata which is pre-provided by the content distribution service provider, MW-SNI with the resident function of the terminal device, can provide the end-user with the content retrieval, information presentation, play, a method to purchase the content, and the interactive functions with the portal.  


As with other service navigation interface such as EPG and IPG, MW-SNI typically provides the following functions:



- A function to receive all or the designated metadata with the search conditions, by each service provider.



- A function to receive the metadata from many service providers. 



- A function to present the listing or the details of the received metadata to the users.



- A function to move from the shown metadata to the purchasing page of the contents and packages.



- A function to indicate the contents and packages purchased by the users.



- A function to play the purchased contents.


MW-SNI receives metadata and temporarily store it as cache.  The implementation of the cache depends on the terminal device, but its envisaged storing capacity varies from the minimum value of the searched content displayed on a monitor to the maximum value of all the metadata from all the service providers. 

The cache procedure will vary from the RAM which is temporarily stored as a memory media to a method to be stored in the hard disc drive.  In order to carry out the function like searching without any stress, the terminal device used for the MW-SNI may use received metadata to construct a certain metadata database and control it.  The method to control the metadata in the terminal device depends on the implementation.


For MW-SNI to receive the metadata, the following points are important.  It is also important to remember to protect the data by such a way as exceeding the cache capacity of its own when receiving the metadata, because the cache capacity maintained by the NW-SNI varies depending on the terminal device.

The MW-SNI has at least a listing display and a detailed display.

The MW-SNI functions need to interact with the metadata server to provide the end user with the metadata search functions.


Using the MW-SNI functions, the end user may be able to purchase content. The MW-SNI can typically  show the available contents and the package and play the selected contents.

MW-SNI can For a VOD, the distribution of the content with the age viewing restrictions is envisaged.  For such contents, the parental control is recommended to be considered, not only for the content play, but also for the ECG viewing using the metadata.

8. Syndication-based service navigation system


8.1 Overview


Figure 8-1 shows the service overview for the syndication-based service navigation system, which can be consisted of client-server modules. Service navigation by syndication can give various enhanced service capabilities to end-user, e.g., personalized, customized navigation.  To support this syndication-based method, the syndication server needs to have cooperation with metadata server and other kinds of application servers together. 
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Figure 8-1.  Architecture of syndication-based service navigation system

8.2 Operational Modes


Syndication-based method is required to aggregate syndication metadata from local or remote networks. In addition, syndication service needs to consider the optimal metadata file size, network bandwidth and gathering mechanism from different located servers. 


From the views of aggregation function and pull mechanism, the operation modes can be categorized into two ways, one is client-based operation and the other is server-based operation. 


· Client-based mode : Syndication-based metadata is aggregated by client side engine. This is possible for end-user to support dynamic customized capabilities in client-side. 


· Server-based mode : Syndication-based metadata is aggregated by server-side controller. Here, aggregation can be happened between server systems or by agent system for server systems.


8.3 Representation formats


To support syndication capabilities in service navigation service, the formats and metadata elements need to support and expand associate with standard specifications that are already used in the industry. To support interoperability in multi-devices and multi server environments, service navigation system needs to consider common, flexible and extendible formats for syndication. 


As well, the formats need to provide metadata considering such as enhanced, interactive and internet service environments. For example, it will include seamless rendering interface in diverse terminals, scalable processing for partial metadata. Also, IP protocol’s bidirectional features is necessary metadata for bidirectional processing. 


8.4 Model for enhanced metadata capabilities


The figure 8-2 shows implementation model to support the enhanced metadata capabilities of EPG. It contains the necessary modules for customization and for multiple terminals environment. The enhanced metadata server consists of three modules, i.e., syndication controller module, metadata adaptation module and device management module. And, this server is also interoperable with metadata and navigation system.


In enhanced metadata server, syndication controller and syndication engine have capabilities to provide customized IPTV service. It can be implemented by RSS based syndication mechanism. This module provides client to reconstruct channel/program information easily and supports consistent service UI (User Interface) under the case of different types of devices. Syndication controller has several functionalities. For example, it receives the channel’s RSS feed information through metadata adaptation module from metadata. Then it supports RSS information management and search capabilities. 


Metadata adaptation module is for metadata transformation from other metadata to standardized syndication format such as RSS format. And it also can get metadata from external system and then provide to syndication format to syndication controller.


Device management module is for the processing of multiple types of devices in client. Customer can have different types of devices. Once customer is set up of his/her own personalized EPG, the EPG needs to support UI consistency through different devices. For this operation, device management module can support the device’s profile information between syndication controller and client. 


.
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Figure 8-2.  Enhanced Metadata Server Model


9. Possible extensions to all types of service navigation systems

9.1 Delivery and use of unsolicited metadata

In line with the generic service navigation system Architecture, metadata may arrive in the terminal device either as a response to a specific retrieval request or as data received over a channel after a listening request.


Here is an illustration of the reception of unsolicited metadata with AV streams from head-ends.


Although this metadata is unsolicited it might be of interest for the application to access it, this is why a metadata component and metadata extractor are introduced in the diagram.
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Figure 9-1:    Delivery and use of unsolicited metadata

Appendix I. Electronic Program Guide (EPG)

(This Appendix does not form an integral part of this document)

Editor's note: More contributions are expected on this appendix.


Contributor’s note:  Text is needed to explain what the purpose of this appendix 

Electronic Programme Guide (EPG)

· EPG supports retrieval capabilities including fast search, semantic search and quick selection.

· EPG information should be selectable by various methods. This can be implemented by keyword-based search and/or menu-driven selection for program. In order to provide the intelligent EPG search function, semantic mechanism such as ontology-based program search or semantic tagging could be used. 

· EPG can have customized capabilities including on-demand feeding, transforming, filtering, and gathering function.


· It allows customer to retrieve the EPG information as required at anytime. This can be implemented by using of syndication technique such as RSS based information feeding. 


· Using this kind of customized capability, it can implement distributed IPTV service for service provider which can support different content providers over the network. It can also provide personalized EPG service for end-users and flexible EPG service for various terminals. For example, EPG information might be converted to lightweight format to support the mobile terminal.


· EPG can have layout flexibility on various devices

· EPG information allows client to present various layouts as client’s environment. It also allows EPG server to convert or to transform the EPG information for different client environments (e.g., Mobile client). 

· This can be implemented using web-based techniques such as XML-based EPG as a data format and CSS as layout form.

· An EPG application can support PVR applications (recording, storing). 

· Using EPG information, EPG application should support a recording operation for selected program at client side as reservation-basis and/or time-shift basis. It can also support multiple-recording operation which enables to record the multiple programs which are selected by user simultaneously unlikely with traditional PVR operation.

_________________
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